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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.
2.* * * * shows the word which can not be translated.

3.In the drawings, any words are not translated.

CLAIMS

[Claim(s)]

[Claim 1] The step which detects the command from a predetermined user, and the 1st field which
memorizes one or more users’ data, The step which processes said command using the storage section
which is used by said one or more users memorized to said 1st field, and in which the 2nd field set as the

free area which is not used as said 1st field is formed, The information processing approach
characterized by having the step which outputs the result of said processing.
[Claim 2] Said 2nd field is the information processing approach according to claim 1 which has one or
more blocks and is characterized by memorizing the number corresponding to the block of the head of
the field used by the user, and the number corresponding to the last block to said 1st field in said 2nd
field as some said user's data.

[Claim 3] The step which detects the command from a predetermined user, and the 1st field which
memorizes one or more users’ data, The step which processes said command using the storage section
which is used by said one or more users memorized to said 1st field, and in which the 2nd field set as the

free area which is not used as said 1st field is formed, The transmission medium characterized by _
transmitting a program equipped with the step which outputs the result of said processing.
[Claim 4] A detection means to detect the input signal from the outside, and the 1st field which
memorizes one or more users’ data, A storage means used by said one or more users memorized to said
1st field by which the 2nd field set as the free area which is not used as said 1st field is formed, The
information processor characterized by having a processing means to perform processing corresponding
to said input signal using said storage means, and an output means to output the result of processing of
said processing means outside.

[Claim 5] Said 2nd field is an information processor according to claim 4 which has one or more blocks
and is characterized by memorizing the number corresponding to the block of the head of the field used
by the user, and the number corresponding to the last block to said 1st field in said 2nd field as some
said user's data.

[Claim 6] A detection means to detect the command from a predetermined user, and a processing means
to process said command, An output means to output the result of processing of said processing means,
and the 1st field which memorizes one or more users‘ data, In the information processing approach in an
information processor equipped with a storage means used by said one or more users memorized to said
1st field by which the 2nd field managed per physical block of predetermined magnitude is formed The
step at which said processing means assigns a logical—block number to the data memorized by said
physical block, The information processing approach characterized by equipping said storage means
with the step which memorizes the new data which have a predetermined logical—block number to
physical blocks other than the physical block the data which have the logical—block number are
remembered to be.

[Claim 7] Said 2nd field is the information processing approach according to claim 6 which has one or
more physical blocks and is characterized by memorizing the number corresponding to the block of the
head of the field used by the user, and the number corresponding to the last block to said 1st field in said
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2nd field as some said user's data.

[Claim 8] The data memorized by said physical block have further the identification information which
identifies the newness of data which has said same logical-block number. Said storage means The

information processing approach according to claim 6 characterized by memorizing the new data which

have a predetermined logical-block number with reference to the value of said identification information

to physical blocks other than the physical block the newest data of the data which have said same

logical-block number are remembered to be.

[Claim 9] Said identification information is the information processing approach according to claim 8
characterized by being the value of the counter at the time of the data storage which has the time of day

or said logical-block number at the time of the data storage which has the value of the counter showing

the number of updating of the data which have said logical-block number, and said logical-block
number.

[Claim 10] A detection means to detect the command from a predetermined user, and a processing
means to process said command, An output means to output the result of processing of said processing
means, and the 1st field which memorizes one or more users‘ data, Are used by said one or more users

memorized to said 1st field. In the transmission medium which transmits the program used for an

information processor equipped with a storage means by which the 2nd field managed per physical
block of predetermined magnitude is formed The step at which said processing means assigns a logical-
block number to the data memorized by said physical block, The transmission medium characterized by

transmitting the program said whose storage means is equipped with the step which memorizes the new
data which have a predetermined logical-block number to physical blocks other than the physical block

the data which have the logical-block number are remembered to be.

[Claim 11] A detection means to detect the command from a predetermined user, and a processing
means to process said command, An output means to output the result of processing of said processing
means, and the 1st field which memorizes one or more users‘ data, In an information processor equipped

with a storage means used by said one or more users memorized to said 1st field by which the 2nd field

managed per physical block of predetermined magnitude is formed Said processing means assigns a
logical-block number to the data memorized by said physical block. Said storage means The information

processor characterized by memorizing the new data which have a predetermined logical-block number
to physical blocks other than the physical block the data which have the logical-block number are
remembered to be.

[Claim 12] Said 2nd field is an information processor according to claim 11 which has one or more
physical blocks and is characterized by memorizing the number corresponding to the block of the head
of the field used by the user, and the number corresponding to the last block to said 1st field in said 2nd
field as some said user's data.

[Claim 13] It is the information processor according to claim 11 which the data memorized by said
physical block have further the identification information which identifies the newness of data which has
said same logical-block number, and is characterized by for said storage means to memorize the new

data which have a predetermined logical-block number with reference to the Value of said identification
information to physical blocks other than the physical block the newest data of the data which have said

same logical—block number are remembered to be.

[Claim 14] Said identification information is an information processor according to claim 13
characterized by being the Value of the counter at the time of the data storage which has the time of day

or said logical-block number at the time of the data storage which has the Value of the counter showing
the number of updating of the data which have said logical-block number, and said logical-block
number.

[Claim 15] A detection means to detect the command from a predetermined user, and a processing
means to process said command, An output means to output the result of processing of said processing
means, and the 1st field which memorizes one or more users‘ data, In the information processing

approach in an information processor equipped with a storage means used by said one or more users
memorized to said 1st field by which the 2nd field managed per block of predetermined magnitude is
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formed The data of a predetermined block of said 2nd field The information processing approach

characterized by having a recognition number, comparing the recognition number which said command

with which said processing means was supplied by said user has with the recognition number which said
data have, and having the step which processes said command corresponding to the comparison result.

[Claim 16] Said 2nd field is the information processing approach according to claim 15 which has one
or more blocks and is characterized by memorizing the number corresponding to the block of the head

of the field used by the user, and the number corresponding to the last block to said 1st field in said 2nd
field as some said user's data.

[Claim 17] A detection means to detect the command from a predetermined user, and a processing
means to process said command, An output means to output the result of processing of said processing
means, and the 1st field which memorizes one or more users’ data, Are used by said one or more users

memorized to said 1st field. In the transmission medium which transmits the program used for an

information processor equipped with a storage means by which the 2nd field managed per block of

predetermined magnitude is formed The data of a predetermined block of said 2nd field It is the
transmission medium characterized by having a recognition number, and for said processing means

comparing the recognition number which said command supplied by said user has with the recognition
number which said data have, and transmitting a program equipped with the step which processes said

command corresponding to the comparison result.

[Claim 18] A detection means to detect the command from a predetermined user, and a processing
means to process said command, An output means to output the result of processing of said processing
means, and the 1st field which memorizes one or more users‘ data, In an information processor equipped

with a storage means used by said one or more users memorized to said 1st field by which the 2nd field

managed per block of predetermined magnitude is formed The data of a predetermined block of said 2nd
field It is the information processor characterized by having a recognition number, and for said

processing means comparing the recognition number which said command supplied by said user has
with the recognition number which said data have, and processing said command corresponding to the

comparison result.

[Claim 19] Said 2nd field is an information processor according to claim 18 which has one or more
blocks and is characterized by memorizing the number corresponding to the block of the head of the

field used by the user, and the number corresponding to the last block to said 1st field in said 2nd field
as some said user's data.

[Claim 20] A detection means to detect the command from a predetermined user, and a processing
means to process said command, An output means to output the result of processing of said processing
means, and the 1st field which memorizes one or more users‘ data, In the information processing

approach in an information processor equipped with a storage means used by said one or more users
memorized to said 1st field by which the 2nd field managed per block of predetermined magnitude is

formed The step at which said processing means assigns the number corresponding to the sequence
memorized to the data memorized by said block, In said storage means which memorized the number

corresponding to the block of the head of the field which said user uses for said 1st field, and the number
corresponding to the last block When the block which has the number of said last is a block of said last,
The information processing approach characterized by having the step which memorizes new data to the
block of said head, and memorizes said new data to the block next to the block which has the number of
said last when the block which has the number of said last is not a block of said last.

[Claim 21] It is the information processing approach according to claim 20 characterized by not
memorizing said new data when there is a block which has the same data as said new data.
[Claim 22] A detection means to detect the command from a predetermined user, and a processing
means to process said command, An output means to output the result of processing of said processing
means, and the 1st field which memorizes one or more users’ data, Are used by said one or more users
memorized to said 1st field. In the transmission medium which transmits the program used for an

information processor equipped with a storage means by which the 2nd field managed per block of
predetermined magnitude is formed The step at which said processing means assigns the number
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corresponding to the sequence memorized to the data memorized by said block, In said storage means
which memorized the number corresponding to the block of the head of the field which said user uses

for said 1st field, and the number corresponding to the last block When the block which has the number

of said last is a block of said last, The block which memorizes new data to the block of said head, and
has the number of said last The transmission medium characterized by transmitting a program equipped

with the step which memorizes said new data to the block next to the block which has the number of
said last when it is not the block of said last.

[Claim 23] A detection means to detect the command from a predetermined user, and a processing
means to process said command, An output means to output the result of processing of said processing
means, and the 1st field which memorizes one or more users' data, It has a storage means used by said

one or more users memorized to said 1st field by which the 2nd field managed per block of

predetermined magnitude is formed. Said processing means The number corresponding to the sequence
memorized is assigned to the data memorized by said block. Said storage means The number

corresponding to the block of the head of the field which said user uses for said 1st field, and the number
corresponding to the last block are memorized. When the block which has the number of said last is a
block of said last, The information processor characterized by memorizing new data to the block of said

head, and memorizing said new data to the block next to the block which has the number of said last
when the block which has the number of said last is not a block of said last.

[Claim 24] It is the information processor according to claim 23 characterized by not memorizing said
new data when there is a block which has the same data as said new data.

[Claim 25] The step which detects the command from a predetermined user, and the 1st field which
memorizes one or more users‘ data, As opposed to a predetermined field [ in / the 2nd field managed per

block of the predetermined magnitude used by said one or more users memorized to said 1st field is
formed, and / said 2nd field ] And the information processing approach characterized by having the step
which processes said command, and the step which outputs the result of said processing to each user
using the storage section which memorizes two or more data which specify an access privilege different,

respectively to said 1st field.

[Claim 26] The step which detects the command from a predetermined user, and the 1st field which
memorizes one or more users‘ data, As opposed to a predetermined field [ in / the 2nd field managed per

block of the predetermined magnitude used by said one or more users memorized to said 1st field is
formed, and / said 2nd field ] And the transmission medium characterized by transmitting a program
equipped with the step which processes said command, and the step which outputs the result of said
processing to each user using the storage section which memorizes two or more data which specify an
access privilege different, respectively to said 1st field.
[Claim 27] A detection means to detect the command from a predetermined user, and a processing
means to process said command, An output means to output the result of processing of said processing
means, and the 1st field which memorizes one or more users' data, It has a storage means used by said

one or more users memorized to said 1st field by which the 2nd field managed per block of

predetermined magnitude is formed. Said storage means The information processor characterized by
memorizing two or more data which specify an access privilege different, respectively to said 1st field to

each user as opposed to the predetermined field in said 2nd field.

[Claim 28] The step which detects the command from a predetermined user, and the 1st field which
memorizes two or more users' data, Are used by said two or more users memorized to said 1st field. The

2nd field managed per block of predetermined magnitude is formed, and the storage section which
memorizes the data with which two or more users use the predetermined field in said 2nd field jointly to

said 1st field is used. The information processing approach characterized by having the step which

processes said command, and the step which outputs the result of said processing.
[Claim 29] The step which detects the command from a predetermined user, and the 1st field which

I memorizes two or more users' data, Are used by said two or more users memorized to said 1st field. The

2nd field managed per block of predetermined magnitude is formed, and the storage section which
memorizes the data with which two or more users use the predetermined field in said 2nd field jointly to
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said 1st field is used. The transmission medium characterized by transmitting a program equipped with

the step which processes said command, and the step which outputs the result of said processing.

[Claim 30] A detection means to detect the command from a predetermined user, and a processing
means to process said command, An output means to output the result of processing of said processing
means, and the 1st field which memorizes two or more users’ data, It has a storage means used by said

two or more users memorized to said 1st field by which the 2nd field managed per block of

predetermined magnitude is formed. Said storage means The information processor characterized by

memorizing the data with which two or more users use the predetermined field in said 2nd field jointly
to said 1st field.

[Claim 31] The step which detects the command from a predetermined user, and the 1st field which
memorizes two or more users’ data, Are used by said two or more users memorized to said lst field. A

predetermined field [ in / the 2nd field managed per block of predetermined magnitude is formed and /

said 2nd field ], And the information processing approach characterized by having the step which
processes said command, and the step which outputs the result of said processing using the storage

section which memorizes two or more data which specify the access privilege from which two or more

users differ, respectively to said 1st field.

[Claim 32] The step which detects the command from a predetermined user, and the 1st field which
memorizes two or more users‘ data, Are used by said two or more users memorized to said 1st field. A

predetermined field [ in / the 2nd field managed per block of predetermined magnitude is formed and /
said 2nd field ], And the transmission medium characterized by transmitting a program equipped with
the step which processes said command, and the step which outputs the result of said processing using
the storage section which memorizes two or more data which specify the access privilege from which

two or more users differ, respectively to said 1st field.

[Claim 33] A detection means to detect the command from a predetermined user, and a processing
means to process said command, An output means to output the result of processing of said processing
means, and the 1st field which memorizes two or more users‘ data, It has a storage means used by said

two or more users memorized to said lst field by which the 2nd field managed per block of

predetermined magnitude is formed. Said storage means The information processor characterized by
memorizing the predetermined field in said 2nd field, and two or more data which specify the access
privilege from which two or more users differ, respectively to said 1st field.

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original

precisely.
2.* *** shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]

[Field of the Invention] This invention relates to a transmission medium at the information processing
approach of receiving the command from a predetermined user in the information processing approach

and an information processor, and a list especially, processing the command in them, and transmitting
the result of processing to them about a transmission medium and an information processor, and a list.

[0002]

[Description of the Prior Art] The IC card (smart card) used by the cyberrnoney system or the security
system is developed.
[0003] Such an IC card contains the memory which memorizes CPU which performs various
processings, data required for processing, etc., and is transmitting and receiving data in the condition of

having made predetermined reader/writer (R/W) contacting.

[0004] Moreover, there is also an IC card of the dc—battery loess mold which does not have the dc-
battery in an IC card itself. Power is supplied to the IC card of such a dc—battery loess mold from R/W.

[0005]

[Problem(s) to be Solved by the Invention] However, in such an IC card, since it is premised on using it
in the condition of having made R/W contacting, when using it by non—contact, it has the problem that it

is difficult to acquire power.

[0006] Moreover, although how to supply power required for an IC card by the electromagnetic wave is
also considered while transmitting and receiving data between an IC card and R/W by non—contact using

an electromagnetic wave While having accessed the memory which an IC card contains in such an

approach When the receive state of an electromagnetic wave becomes a defect, it has the problem that

there is possibility that sufficient power will no longer be obtained and a defect will arise for the

adjustment of the data in memory (memory colla tempestade PUSHON (Memory Corruption) arises).

[0007] Furthermore, if information is held like FAT (FileAllocation Table) of MS—DOS (Microsoft—Disc
Operating System) in every [ data are remembered to be ] unit (it is a sector when it is MS—DOS), the '
field proportional to the area size data are remembered to be is needed for data control, and it has the

problem that the use effectiveness of memory falls. Moreover, if a storage region is managed in the
predetermined unit data are remembered to be, when memorizing the data of the magnitude with which
the unit is not filled, the storage region which is not used occurs and it has further the problem that the
use effectiveness of memory falls.

[0008] Furthermore, in the above-mentioned IC card, since uniform processing is performed to R/W, it
has the problem that it is difficult to perform processing according to individual corresponding to two or
more R/W.

[0009] The 1st field which this invention was made in view of such a situation, and memorizes two or
more users‘ data, While using the storage section including the 2nd field which is used by two or more

users memorized to the 1st field, and is managed per physical block of predetermined magnitude A

logical-block number is assigned to the data memorized by the physical block. Memorize the data to
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physical blocks other than the physical block the data which have the logical-block number are
remembered to be, or The number corresponding to the sequence memorized is assigned to the data

memorized by the physical block. When the physical block which has the last number is the last

physical block, By memorizing the data to a top physical block, and memorizing the data to the next

physical block of the physical block which has a number at the tail end, when the physical block which
has the last number is not the last physical block Generating of memory colla tempestade PUSHON in
memory is controlled logically.

[0010] Moreover, this invention is not the area size used by the user, but is the information on the

amount proportional to the number of users (the number corresponding to a top physical block, and

number corresponding to the last physical block), and enables it to manage data by holding the number

corresponding to the physical block of the head of the field used by each user, and the number

corresponding to the last physical block.

[0011] Furthermore, a predetermined field [ in / on the above—mentioned storage section and / in this

invention / the 2nd field ], By and the thing for which the data which specify a predetermined field [ in /

for two or more data which specify an access privilege different, respectively / in memorizing to the 1st

field **** / the 2nd field ] corresponding to one user are memorized to the 1st field corresponding to

two or more users It enables it to perform processing according to individual corresponding to two or

more users (R/W).

[0012]

[Means for Solving the Problem] The step to which the information processing approach according to

claim 1 detects the command from a predetermined user, Are used by one or more users memorized to

the 1st field which memorizes one or more users‘ data, and the 1st field. It is characterized by having the

step which processes a command using the storage section in which the 2nd field set as the free area

which is not used as the 1st field is formed, and the step which outputs the result of processing.

[0013] The step to which a transmission medium according to claim 3 detects the command from a

predetermined user, Are used by one or more users memorized to the 1st field which memorizes one or
more users' data, and the 1st field. It is characterized by transmitting a program equipped with the step

which processes a command using the storage section in which the 2nd field set as the free area which is
not used as the 1st field is formed, and the step which outputs the result of processing. '

[0014] A detection means by which an information processor according to claim 4 detects the input

signal from the outside, A storage means by which the 2nd field which is used by one or more users
memorized to the 1st field which memorizes one or more users‘ data, and the 1st field and which is set as

the free area which is not used as the 1st field is formed, It is characterized by having a processing
means to perform processing corresponding to an input signal using a storage means, and an output

means to output the result of processing of a processing means outside.

[0015] The infonnation processing approach according to claim 6 is characterized by equipping the step
at which a processing means assigns a logical-block number to the data memorized by the physical
block, and a storage means with the step memorized to physical blocks other than the physical block the

data which have are remembered [ data / which have a predetermined logical-block number / new ] to be
in the logical-block number.

[0016] A transmission medium according to claim 10 is characterized by transmitting the program
which the step at which a processing means assigns a logical-block number to the data memorized by
the physical block, and a storage means equip with the step memorized to physical blocks other than the
physical block the data which have are remembered [ data / which have a predetermined logical-block
number / new ] to be in the logical-block number.
[0017] An information processor according to claim 11 assigns a logical-block number to the data with
which a processing means is memorized by the physical block, and a storage means is characterized by
memorizing the new data which have a predetermined logical-block number to physical blocks other

than the physical block the data which have the logical-block number are remembered to be.

[0018] The information processing approach according to claim 15 is characterized by for the data of a
predetennined block of the 2nd field having a recognition number, comparing the recognition number
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which the command with which the processing means was supplied by the user has with the recognition

number which data have, and equipping them with the step which processes a command corresponding

to the comparison result.

[0019] It is characterized by for the data of a predetermined block of the 2nd field having a recognition

number in a transmission medium according to claim 17, and for a processing means comparing the

recognition number which the command supplied by the user has with the recognition number which

data have, and transmitting a program equipped with the step which processes a command

corresponding to the comparison result.

[0020] It is characterized by for the data of a predetermined block of the 2nd field having a recognition

number in an information processor according to claim 18, and for a processing means comparing the

recognition number which the command supplied by the user has with the recognition number which

data have, and processing a command corresponding to the comparison result.

[0021] The step at which, as for the information processing approach according to claim 20, a _
processing means assigns the number corresponding to the sequence memorized to the data memorized

by block, In the storage means which memorized the number corresponding to the block of the head of

the field which a user uses for the 1st field, and the number corresponding to the last block When the

block which has the last number is the last block, new data It is characterized by having the step which

memorizes to a top block, and memorizes new data to the block next to the block which has the last
number when the block which has the last number is not the last block.

[0022] The step at which a transmission medium according to claim 22 assigns the number
corresponding to the sequence memorized to the data with which a processing means is memorized by

block, In the storage means which memorized the number corresponding to the block of the head of the

field which a user uses for the 1st field, and the number corresponding to the last block When the block

which has the last number is the last block, new data It is characterized by transmitting a program

equipped with the step which memorizes to a top block, and memorizes new data to the block next to the
block which has the last number when the block which has the last number is not the last block.

' [0023] A detection means by which an information processor according to claim 23 detects the
command from a predetermined user, A processing means to process a command, and an output means

to output the result of processing of a processing means, Are used by one or more users memorized to
the 1st field which memorizes one or more users‘ data, and the 1st field. It has a storage means by which

the 2nd field managed per block of predetermined magnitude is formed. A processing means The
number corresponding to the sequence memorized is assigned to the data memorized by block. A

storage means The number corresponding to the block of the head of the field which a user uses for the

1st field, and the number corresponding to the last block are memorized. It is characterized by

memorizing new data to a top block, when the block which has the last number is the last block, and

memorizing new data to the block next to the block which has the last number, when the block which
has the last number is not the last block.

[0024] The step to which the information processing approach according to claim 25 detects the
command from a predetermined user, As opposed to a predetermined field [in / the 2nd field managed

per block of the predetermined magnitude used by one or more users memorized to the 1st field which
memorizes one or more users’ data, and the 1st field is formed, and / the 2nd field] And it is

characterized by having the step which processes a command, and the step which outputs the result of

processing to each user using the storage section which memorizes two or more data which specify an
access privilege different, respectively to the 1st field.

[0025] The step to which a transmission medium according to claim 26 detects the command from a
predetermined user, As opposed to a predetermined field [ in / the 2nd field managed perblock of the
predetermined magnitude used by one or more users memorized to the 1st field which memorizes one or
more users’ data, and the 1st field is formed, and / the 2nd field ] And it is characterized by transmitting

a program equipped with the step which processes a command, and the step which outputs the result of
processing to each user using the storage section which memorizes two or more data which specify an
access privilege different, respectively to the 1st field.
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[0026] A detection means by which an information processor according to claim 27 detects the

command from a predetermined user, A processing means to process a command, and an output means

to output the result of processing of a processing means, Are used by one or more users memorized to

the 1st field which memorizes one or more users‘ data, and the 1st field. It has a storage means by which

the 2nd field managed per block of predetermined magnitude is formed. A storage means It is

characterized by memorizing two or more data which specify an access privilege different, respectively

to the 1st field to each user as opposed to the predetermined field in the 2nd field.

[0027] The step to which the information processing approach according to claim 28 detects the
command from a predetermined user, Are used by two or more users memorized to the 1st field which

memorizes two or more users’ data, and the 1st field. The 2nd field managed per block of predetermined

magnitude is formed, and the storage section which memorizes the data with which two or more users

use the predetermined field in the 2nd field jointly to the 1st field is used. It is characterized by having

the step which processes a command, and the step which outputs the result of processing.

[0028] The step to which a transmission medium according to claim 29 detects the command from a

predetermined user, Are used by two or more users memorized to the 1st field which memorizes two or

more users’ data, and the 1st field. The 2nd field managed per block of predetermined magnitude is

formed, and the storage section which memorizes the data with which two or more users use the

predetermined field in the 2nd field jointly to the 1st field is used. It is characterized by transmitting a

program equipped with the step which processes a command, and the step which outputs the result of

processing. 0 '

[0029] A detection means by which an information processor according to claim 30 detects the
command from a predetermined user, A processing means to process a command, and an output means

to output the result of processing of a processing means, Are used by two or more users memorized to
the 1st field which memorizes two or more users’ data, and the 1st field. It has a storage means by which

the 2nd field managed per block of predetermined magnitude is formed, and a storage means is

characterized by memorizing the data with which two or more users use the predetermined field in the

2nd field jointly to the 1st field.

[0030] The step to which the information processing approach according to claim 31 detects the
command from a predetermined user, Are used by two or more users memorized to the 1st field which

memorizes two or more users’ data, and the 1st field. The 2nd field managed per block of predetermined

magnitude is formed, and the storage section which memorizes the predetermined field in the 2nd field

and two or more data which specify the access privilege from which two or more users differ,

respectively to the 1st field is used. It is characterized by having the step which processes a command,

and the step which outputs the result of processing.

[0031] The step to which a transmission medium according to claim 32 detects the command from a
predetermined user, Are used by two or more users memorized to the 1st field which memorizes two or
more users‘ data, and the 1st field. The 2nd field managed per block of predetermined magnitude is

formed, and the storage section which memorizes the predetermined field in the 2nd field and two or

more data which specify the access privilege from which two or more users differ, respectively to the 1st

field is used. It is characterized by transmitting a program equipped with the step which processes a

command, and the step which outputs the result of processing.

[0032] A detection means by which an information processor according to claim 33 detects the
command from a predetermined user, A processing means to process a command, and an output means

to output the result of processing of a processing means, Are used by two or more users memorized to
the 1st field which memorizes two or more users’ data, and the 1st field. It has a storage means by which

the 2nd field managed per block of predetermined magnitude is formed, and a storage means is

characterized by memorizing the predetermined field in the 2nd field, and two or more data which

specify the access privilege from which two or more users differ, respectively to the 1st field.

[0033] In the information processing approach according to claim 1, a transmission medium according
to claim 3, and an information processor according to claim 4 A command is processed using the storage
section in which the 2nd field set as the 1st field which memorizes one or more users‘ data, and the free
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area which is used by one or more users memorized to the 1st field, and is not used as the 1st field is
formed.

[0034] In the information processing approach according to claim 6, a transmission medium according
to claim 10, and an information processor according to claim 11, a processing means assigns a logical-

block number to the data memorized by the physical block, and the new data with which a storage

means has a predetermined logical-block number are memorized to physical blocks other than the

physical block the data which have the logical-block number are remembered to be.

-[0035] In the information processing approach according to claim 15, a transmission medium according
to claim 17, and an information processor according to claim 18, it has a recognition number, a

processing means compares the recognition number which the command supplied by the user has with

the recognition number which data have, and the data of a predetermined block of the 2nd field process _

a command corresponding to the comparison result.

[0036] In the information processing approach according to claim 20, a transmission medium according
to claim 22, and an information processor according to claim 23 The number corresponding to the

sequence memorized can be assigned to the data memorized by block with a processing means. With a
storage means When the block which has the last number is the last block, new data are memorized by

top block, and new data are memorized by the block next to the block which has the last number when
the block which has the last number is not the last block.

[0037] In the information processing approach according to claim 25, a transmission medium according

to claim 26, and an infonnation processor according to claim 27 As opposed to a predetermined field

[ in / the 2nd field managed per block of the predetermined magnitude used by one or more users
memorized to the 1st field which memorizes one or more users’ data, and the 1st field is formed, and /

the 2nd field ] And a command is processed using the storage section which memorizes two or more
data which specify an access privilege which is different to each user, respectively to the 1st field.

[0038] In the information processing approach according to claim 28, a transmission medimn according

to claim 29, and an information processor according to claim 30 The 1st field which memorizes two or

more users‘ data, and the 2nd field which is used by two or more users memorized to the 1st field, and is

managed per block of predetermined magnitude are formed, and it sets to the 1st field. A command is

processed using the storage section which memorizes the data with which two or more users use the

predetermined field in the 2nd field jointly to the 1st field.

[0039] In the information processing approach according to claim 31, a transmission medium according

to claim 32, and an information processor according to claim 33 It is used by two or more users
memorized to the 1st field which memorizes two or more users’ data, and the 1st field. The 2nd field

managed per block of predetermined magnitude is formed, and a command is processed using the

storage section which memorizes the predetermined field in the 2nd field, and two or more data which

specify the access privilege from which two or more users differ, respectively to the 1st field.

[0040]

[Embodiment of the Invention] Although the gestalt of operation of this invention is explained below, it
is as follows, when the gestalt (however, an example) of operation [ / in the parenthesis after each

means ] is added and the description of this invention is described, in order to clarify correspondence
relation between each means of invention given in a claim, and the gestalt of the following operations.

However, of course, this publication does not mean limiting to what indicated each means.

[0041] A detection means by which an information processor according to claim 4 detects the input
signal from the outside (for example, BPSK demodulator circuit 62 of drawing 3 ), Are used by one or
more users memorized to the 1st field which memorizes one or more users’ data, and the 1st field. A

storage means by which the 2nd field set as the free area which is not used as the 1st field is formed (for

example, EEPROM66 of drawing 3 ), It is characterized by having a processing means (for example,

sequencer 91 of _d_rawing___3_ ) to perform processing corresponding to an input signal using a storage

means, and an output means (for example, BPSK modulation circuit 68 of drawing 3 ) to output the

result of processing of a processing means outside.

[0042] A processing means (for example, sequencer 91 of d_rayy_ing_3_ ) assigns a logical=block number to
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the data memorized by the physical block, and an information processor according to claim 11 is

characterized by memorizing the new data with which a storage means (for example, EEPROM66 of

drawing 3 ) has a predetermined logical—block number to physical blocks other than the physical block

the data which have the logical-block number are remembered to be. 4

[0043] An information processor according to claim 18 is characterized by for the data of a
predetermined block of the 2nd field having a recognition number, comparing the recognition number

which the command with which the processing means (for example, sequencer 91 of drawing 3 ) was

supplied by the user has with the recognition number which data have, and processing a command

corresponding to the comparison result.

[0044] A detection means by which an information processor according to claim 23 detects the
command from a predetermined user, A processing means (for example, sequencer 91 of drawing 3 ) to
process a command, and an output means to output the result of processing of a processing means, Are
used by one or more users memorized to the 1st field which memorizes one or more users‘ data, and the
1st field. It has a storage means (for example, EEPROM66 of drawing 3 )by which the 2nd field

managed per block of predetermined magnitude is formed. A processing means The number
corresponding to the sequence memorized is assigned to the data memorized by block. A storage means
The number corresponding to the block of the head of the field which a user uses for the 1st field, and
the number corresponding to the last block are memorized. It is characterized by memorizing new data
to a top block, when the block which has the last number is the last block, and memorizing new data to
the block next to the block which has the last number, when the block which has the last number is not
the last block.

[0045] A detection means by which an information processor according to claim 27 detects the
command from a predetermined user, A processing means (for example, sequencer 91 of drawing 3 ) to
process a command, and an output means to output the result of processing of a processing means, Are
used by one or more users memorized to the 1st field which memorizes one or more users‘ data, and the

1st field. It has a storage means (for example, EEPROM66 of drawing 3 ) by which the 2nd field

managed per block of predetermined magnitude is formed. A storage means It is characterized by
memorizing two or more data which specify an access privilege different, respectively to the 1st field to

each user as opposed to the predetermined field in the 2nd field.

[0046] A detection means by which an information processor according to claim 30 detects the
command from a predetermined user (for example, BPSK demodulator circuit 62 of d;a1yy,ir1gg3 ), A
processing means (for example, sequencer 91 of drawing 3 ) to process a command, and an output
means to output the result of processing of a processing means (for example, BPSK modulation circuit

68 of drawing 3 ), Are used by two or more users memorized to the 1st field which memorizes two or
more users‘ data, and the 1st field. It has a storage means (for example, EEPROM66 of drawing3 ) by

which the 2nd field managed per block of predetermined magnitude is formed, and a storage means is
characterized by memorizing the data with which two or more users use the predetermined field in the

2nd field jointly to the 1st field.

[0047] A detection means by which an information processor according to claim 33 detects the
command from a predetermined user (for example, BPSK demodulator circuit 62 of drawing 3 ), A
processing means (for example, sequencer 91 of dr_ay_v_ing___3_ ) to process a command, and an output
means to output the result of processing of a processing means (for example, BPSK modulation circuit

68 of drawing 3 ), Are used by two or more users memorized to the 1st field which memorizes two or
more users’ data, and the 1st field. It has a storage means (for example, EEPROM66 of drawing __3_ ) by

which the 2nd field managed per block of predetermined magnitude is formed. A storage means It is
characterized by memorizing the predetermined field in the 2nd field, and two or more data which

specify the access privilege from which two or more users differ, respectively to the 1st field.
[0048] 1)_r_awjng__1_ shows an example using R/W1 and IC card 2 of a non-contact card system. Using an
electromagnetic wave, R/W1 and IC card 2 are non-contact, and transmit and receive data.

[0049] If R/W1 transmits a predetermined command to IC card 2, IC card 2 receives the command and
is made as [perform / processing corresponding to the command ].
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[0050] If R/W1 transmits data to IC card 2, the command is received, and IC card 2 which is the gestalt
of 1 operation of the information processor of this invention processes the received command, and is

made as [ transmit / to R/W1 / the response data corresponding to the processing result ].
[0051] Moreover, it connects with a controller 3 through a predetennined interface (for example, RS-
485A), and a predetermined control signal is supplied to R/W1 from a controller 3, and it is made as

[process] according to the control signal.

[0052] fixing; shows the configuration of R/W1.

[0053] In IC21 Processing of data The communication link with SPU (Signal Processing Unit)32 and
the controller 3 which process the data received from the data and IC card 2 which are transmitted to

DPU (Data Processing Unit)31 to perform and IC card 2 It is ** to SCC (Serial Communication

Controller)33 which carries out, and processing of data. The ROM section 41 which has memorized

* ** * information beforehand, The memory section 34 which consists of RAM sections 42 which

memorize the data in the middle of processing temporarily is connected through the bus.

[0054] Moreover, the flash memory 22 which memorizes predetermined data is also connected to this
bus.

[0055] DPU31 is made as [receive / from SPU32 / the response data received from IC card 2 ] while
outputting the command transmitted to IC card 2 to SPU32.

[0056] SPU32 is made in the response data transmitted with IC card 2 as [ perform / to reception and its
data / from a demodulator circuit 25 / predetermined processing ] while outputting to a modulation
circuit 23, after performing predetermined processing (for example, BPSK (BiPhase Shift Keying)

modulation (after—mentioned)) to the command transmitted to IC card 2.

[0057] A modulation circuit 23 is data to which the subcarrier of the predetermined frequency (for
example, 13.56MHz) supplied from the oscillator 26 was supplied from SPU32, and is made as

[ output / through an antenna 27 / the generated modulated wave / carry out an ASK (Amplitudeshift
Keying) modulation and / to IC card 2/ as an electromagnetic wave ]. At this time, a modulation circuit
23 makes a modulation factor less than one, and performs an ASK modulation. That is, when data are a

low level, it is made for the maximum amplitude of a modulated wave not to become zero.

[0058] The demodulator circuit 24 is made as [ output / restore to the modulated wave (ASK modulated
wave) which received through the antenna 27, and / to SPU32 / the data to which it restored ].

[0059] Drawing 3 shows the example of a configuration of IC card 2. In this IC card 2, IC51 is made as
[ receive / through an antenna 53 / the modulated wave transmitted by R/W1 ]. In addition, a capacitor
52 constitutes LC circuit with an antenna 53, and is made as [side / with the electromagnetic wave of a

predetermined frequency (carrier frequency) ].

[0060] In IC51 RF interface section 61 While detecting the modulated wave (ASK modulated wave)
which received through the antenna 53, getting over in the ASK recovery section 81 and outputting the

data after a recovery to the BPSK demodulator circuit 62 and the PLL (Phase Locked Loop) section 63

At a voltage regulator 82, it is ASK **. The signal which the tone section 81 detected is stabilized and it

is made as [ supply / each circuit / as direct current power].

[0061] Moreover, RF interface section 61 oscillates the signal of the same frequency as the clock
frequency of data in an oscillator circuit 83, and is made as [output / to the PLL section 63 / the signal ].

[0062] And the ASK modulation section 84 of RF interface section 61 Corresponding to the data
supplied from operation part 64, fluctuate the load of the antenna 53 as a power source of IC card 2. (For
example, correspond to data and a predetermined switching element is made to turn on / turn off, and
only when a switching element is an ON state, a predetermined load is connected to an antenna 53 at
juxtaposition) By things The modulated wave which has received through an antenna 53 (when
transmitting data from IC card 2) maximum amplitude of a modulated wave is fixed —- **** -- an ASK
modulation is carried out and the modulation component is transmitted to R/W1 through an antenna 53 -

- it is made like (the terminal voltage of the antenna 27 of R/W1 is fluctuated).

[0063] From the data supplied from the ASK recovery section 81, the PLL section 63 generates the
clock signal which synchronized with the data, and is made as [ output / to the BPSK demodulator
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circuit 62 and the BPSK modulation circuit 68 / the clock signal ].

[0064] The BPSK demodulator circuit 62 is made as [ output / according to the clock signal supplied
from the PLL section 63, / restore to the data and / to operation part 64 / the data to which it restored ],

when the BPSK modulation of the data to which it restored in the ASK recovery section 81 is carried
out.

[0065] When the data supplied from the BPSK demodulator circuit 62 are enciphered, operation part 64
is made as [ process / the data / by the sequencer 91 / as a command ], after decrypting the data in a
code / decode section 92. In addition, when data are not enciphered, the data supplied from the BPSK

demodulator circuit 62 are directly supplied to a sequencer 91 without a code / decode section 92.

[0066] The sequencer 91 is made as [ perform / processing corresponding to the supplied command ].
For example, a sequencer 91 processes the data memorized by EEPROM66 at this time.
[0067] The parity operation part 93 of operation part 64 is made as [ compute / a Reed Solomon code]
as parity from the data memorized by EEPROM66 and the data memorized by EEPROM66.
[0068] Furthermore, operation part 64 is made as [ output / to the BPSK modulation circuit 68/ the
response data (data transmitted to R/W1) corresponding to the processing], after performing processing
predetermined by the sequencer 91.

[0069] The BPSK modulation circuit 68 carries out the BPSK modulation of the data supplied from
operation part 64 (after-mentioned), and is made as [ output / to the ASK modulation section 84 of RF
interface section 61 / the data after a modulation ].

[0070] RAM67 is made as [ memorize / the data in the middle of processing etc. / temporarily ], when a
sequencer 91 processes.

[0071] EEPROM Gilectrically Erasable and Programmable ROM)66 is the memory of a non-volatile,
and even after IC card 2 ends the communication link with R/W1 and an electric power supply stops, it

is made as [memorize / data / continue ]. The fundamental program required for a sequencer 91 to
process the command from R/W1 is memorized by ROM65.

[0072] Drawing 4 shows an example of assignment of the memory of EEPROM66.
[0073] EEPROM66 has 40 bytes of 256 physical blocks. Each physical block consists of a total of 40
bytes of 32 bytes of data division G300 thru/or D1f), 2 bytes of attribute section (AT1, AT2), and 6 bytes
of parity section (P0 thm/or P5).

[0074] The physical block number ffH (H expresses the hexadecimal) of EEPROM66 is assigned to the
system ID block. The system ID block has memorized the information about the security of IC card 2.
[0075] Next, the physical block is assigned to the common area definition block (Common Area
Definition Block) (the 1st field) or the provider domain-defined block (Provider Area Definition Block)
(the 1st field) one by one toward 00H from the physical block number fdH.
[0076] When IC card 2 is published by EEPROM66, those (provider) who offer the system using this IC
card 2 with predetermined equipment (issue machine) are registered into it. An issue machine is 1
physical block per one provider, carries out sequential use of the provider domain-defined block toward
OOH from the physical block number fdH, and registers a provider.

[0077] The common area definition block and the provider domain-defined block have memorized the
information on the location of the storage region which a provider uses etc.

[0078] And the physical block which is not used as a system ID block, a common area definition block,
and a provider domain-defined block is assigned to the user block (User Block) used by the provider.
[0079] Drawing 5 shows an example of the assignment of each data to a system ID block.
[0080] As for D00 thru/or D0f of data division, the manufacture ID at the time of manufacture of
EEPROM66 (Manufacture ID) (IDm) is memorized. A field D00 thru/or D03, a field D04 or D07, a
field D08 or D0b and field D0c thru/or D0f have memorized the IC code of EEPROM66, the code

(Manufacture Equipment Code) of the manufacture machine which created EEPROM66, the
manufacture date (Manufacture Date) of EEPROM66, and the manufacture serial number (Manufacture
Serial Number) of EEPROM66, respectively.

[0081] By using this information on IDm, all IC cards 2 (EEPROM66) are discriminable. In addition, a
manufacture date sets January 1, 2000 to 0000H, and makes it the days from January 1, 2000. In
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addition, when a manufacture date is the 1990 set, a manufacture date is expressed as negative days
from January 1, 2000 using a two's complement.

[0082] The issue ID (Issue ID) (IDi) when D10 thru/or Dlf of data division publishes this ID card 2 is
memorized. A field D10 thru/or D13, a field D14 or D17, a field D18 or D1b and field D1c thru/or 1f of

the codes of the issue machine which published the category / group number which shows the category
and group to whom IC card 2 belongs, and this IC card 2, the dates which published IC card 2, and the
expiration dates of IC card 2 are memorized, respectively.

[0083] mawing 6 shows the attribute section of a system ID block. The attribute section has memorized

the number of providers registered. In case an issue machine registers one provider, one physical block
is used for it and it updates the value of this attribute section then.

[0084] The value of the attribute section is set as zero at the time of manufacture, and when an issue

machine registers a provider into IC card 2 after that, it updates the value of the attribute section by the
number of providers registered.

[0085] The parity section of a system ID block has memorized the Reed Solomon code (RS sign)
calculated by the parity operation part 93 from the value of each bit of data division and the attribute

section. Therefore, the value of the parity section is recalculated whenever data division or the attribute

section is updated.

[0086] Dray;/,i_ng_7_ shows an example of a common area definition block and a provider domain-defined

block. In addition, these blocks are beforehand written in by the issue machine, when IC card 2 is

published.

[0087] The common area definition block has been arranged at the physical block number feH of

EEPROM66, and has memorized a setup of the storage region (common area (Common Area)) (the 2nd
field) used by all providers. .

[0088] From the physical block number fdH of EEPROM66, the provider domain—defined block has

been arranged toward 00H, is 1 physical block per one provider, and has memorized a provider's
information.

[0089] As shown in drawing 7 , the data division D00 of a domain-defined block (a common area

. definition block and provider domain-defined block) thru/or the fields D00 and D01 of D1f have

memorized the provider code (Provider Code) which shows provider's class. In the common area

definition block, the value of fields D00 and D01 is set to 0000H, and, in the provider domain-defined
block, let the value of fields D00 and D01 be the value of either 0001H thru/or FFFFH.

[0090] The field D02 of the data division of a domain-defined block thru/or D05 have memorized the

allocation table (Allocation Table) which consists of numbers BN1 (fields D04 and D05) (BN1> BNO)
of the next physical block of the number BNO (fields D02 and D03) of the physical block of the head of

the storage region (provider field (Provider Area)) (the 2nd field) which this provider uses, and the
number of the physical block of an end. a provider field is set as the position (the physical block number

BNO -- or (BN 1-1)) of EEPROM66 except a system block (a system ID block, domain-defined block),
as shown in dr,a_w_.ing._.8 .

[0091] Thus, since the provider field is specified by BNO and BN1, it is not the area size used by the
provider (user), and for the information on the amount proportional to the number of providers, data can

be managed and use effectiveness of memory can be made high.

[0092] The field D06 of the data division of a domain-defined block thru/or D09 have remembered the

partition table (Partition Table) which consists of the block counts BRW (fields D08 and D09) of the

read/write block in a random access field to be block count BRA (fields D06 and D07) of a random

access field (after—mentioned) among the storage regions which a provider uses. At this time, block
count BRA of a random access field is set as formula BRA=0 or the value with which are satisfied of

formula 2xn<=BRA<=BN1-BNO (n is the number of light buffers (after—mentioned)), and the block
count BRW of a read/write block is set as BRW=0, when it is BRA=0, and when it is BRAl=0, it is set
as the value with which are satisfied of formula n<=BRW<=BRA-n. .

[0093] Field D0a of the data division of a domain-defined block and D0b have memorized several n of
the light buffer of a random access field. A n light buffer is used when making coincidence memorize n
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data to logical-block number OOH thru/or (00+n (hexadecimal display)) H of a random access field. In

addition, when memorizing data to the physical block which has other logical-block numbers among

random access fields, only one light buffer is used.

[0094] as mentioned above, according to a domain-defined block, it is shown in drawing 8 -- as -- the
physical block number BNO -- a field (a provider field or common area) is assigned to the provider

specified in provider code, further, the physical block of the BRA individual of the field (a provider field
or common area) is assigned to a random access field, and the remaining physical blocks are assigned to

the sequential access field (after—mentioned) for or (BN 1-1).

[0095] Furthermore, according to the domain-defined block, as shown in drawing 8 , the random access
field is logically assigned to the read/write block of a BRW individual, the read-only block, and the n
light buffer. In addition, a read/write block and physical blocks other than a light buffer are assigned to a

read—only block.

[0096] Field DOC of the data division of a domain-defined block and D0d have memorized the Perth
block permission which has the information on the access privilege to the Perth block (Purse Block)

(after—mentioned) in the storage region (random access field) which this provider uses.

[0097] Drawing 9 shows an example of the Perth block permission.
[0098] The Perth block permission (16 bits, b0, or bf) is read to the Perth block, and shows authorization
or the disapproval of an add instruction and a subtraction instruction. ‘

[0099] The Perth block permission of a common area definition block has memorized whether the Perth
block is used in the storage region (common area) set up with a common area definition block to Field

(bit) bb. That is, in the case of bb=0, the Perth block is not used. In the case of bb=1, the Perth block is
used. And especially the field (bit) of others in the Perth block permission of a common area definition
block is not used. In addition, in the case of bb=1, the read/write block whose logical~block number is
00H is used as a Perth block.

[0100] Next, in the Perth block permission of a provider domain-defined block, it has memorized
whether the Perth block is used in the storage region set up with this provider domain-defined block to
the field b3. That is, in the case of b3=0, the Perth block is not used. In the case of b3=1, the Perth block

is used. In addition, in the case of b3=1, the read/write block whose logical—block number is 00H is used
as a Perth block.

[0101] And the propriety of an add instruction to the Perth block was memorized to the field b2, the
propriety of a subtraction instruction to the Perth block was memorized to the field b1, and the propriety
of read—out to the Perth block is memorized to the field b0 (in the case of bi=1 (1 i: 0, 2), the instruction

is permitted and, in the case of bi=0, the instruction is not permitted). Moreover, it has memorized to
Field bb whether the Perth block is used in the storage region set up with a common area definition

block. In addition, the same value as bb of the Perth block permission of a common area definition block

is memorized by bb.

[0102] Furthermore, the propriety of an add instruction to the Perth block was memorized to Field ba,
the propriety of a subtraction instruction to the Perth block was memorized to the field b9, and the
propriety of read-out to the Perth block is memorized to the field b8 (in the case of bi=1 (8 i: 9a), the
instruction is permitted and, in the case of bi=0, the instruction is not permitted).
[0103] Field D0e of the data division of a domain-defined block of dr_ayymg_7__ and D0f memorized the
version number of the security key (a common key and provider key) used for encryption and a

decryption at a provider's (R/W1) authentication, and a list, and a field D10 thru/or 1f of the security key
are memorized.

[0104] In addition, when R/W1 polls, IC card 2 returns the version number of these two keys (a
common key and provider key). Therefore, in authentication between R/W1 and IC card 2, the security

key of two or more versions can be used properly.

[0105] And the attribute sections AT1 and AT2 of a domain-defined block are formed as a reserve, and
especially information is not memorized. The parity section of a domain—defined block has memorized
the parity (RS sign) calculated from the value of all the bits of data division and the attribute section.
[0106] Thus, the domain-defined block set up by the issue machine has memorized a provider code, an
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allocation table, a partition table, the Perth block permission, the security key version, and the security

key.

[0107] Dra,vv_ingfl shows an example of a user block. As mentioned above with reference to drawing 4 ,

physical blocks other than a system ID block, a common area definition block, and a provider domain-

defined block are used by the provider as a user block among the rooms of EEPROM66.

[0108] For example, if eight providers are registered when room consists of 256 blocks as shown in
drawing 4 , 246 (= 256-10) blocks of those other than the system block of a total of ten (= 1+1+8)

individuals of a system ID block, a common area definition block, and eight provider domain-defined

blocks will be used as a user block. Moreover, if 40 providers are registered, a system block will become

a total of 42 (= 1+1+40) individuals, and the user block of 214 (= 256-42) individuals will be secured.

[0109] A user block is assigned to each provider according to the allocation table ( drawing 7 ) of a
don1ain—defined block. In addition, since a provider uses the user block currently assigned beforehand

with reference to an allocation table, he does not access other than the field (a provider field or common

area) assigned on the allocation table. V

[0110] The user block of the field (a provider field or common area) assigned on the allocation table is
assigned to the random access field and the sequential access field according to the above-mentioned

partition table ( drawing 7).

[0111] Furthermore, the user block of a random access field is used as either a read/write block, a read-
only block and a light buffer, and the.number of these blocks is set up as mentioned above according to

the number of a partition table and light buffers. .

[0112] Thus, the data division D00 thru/or D1f of a user block currently assigned is used according to
processing by the provider to whom the user block is assigned.

[0113] The attribute section of a user block of a random access field has memorized the incremental
counter Gncremental Counter) (bits bf and be) and the logical—block number (Bit bd thru/or b0), as
shown in s1_r.aw.i_rrg____1___1_ .

[0114] A logical—block number and an incremental counter are used when accessing the user block of a
random access field.

[0115] When reading the data memorized to the random access field, it is a logical—block number, and
the data (physical block) to read are searched and the newest data are read with reference to the
incremental counter of the data which have the logical—block number.

[0116] On the other hand, when memorizing data to a random access field, after using as a light buffer
the physical block (after-mentioned) which became unnecessary with reference to the logical—block
number and incremental counter of data which have already been memorized to the random access field,

data are written in the light buffer.

[0117] In addition, when the Perth block permission of an above-mentioned domain—defined block is set
up so that the Perth block may be used, the read/write block whose logical—block number is 00H is used
as a Perth block.

[0118] The Perth block is used to read the value already memorized when performing addition and
subtraction of data frequently when setting up the access privilege to data finely (since possibility that
information will be revealed increases).

[0119] D,ra_w_ing_.__1,2 Shows an example of the Perth block. The data division D00 of the Perth block the
field D00 of Dlf thru/or D07 are used as Perth data division. The data division D00 of the Perth block

the field D08 of D1f thru/or D0f have memorized Execution ID Gixecution ID). In addition, the field

D10 thru/or Dlf of data division of the Perth block is set up read—only, although used as user data
division.

[0120] The Perth data division have memorized predetermined data. Execution ID is referred to when
the add instruction or subtraction instruction to the Perth block is executed, and it is compared with the
execution ID contained in the add instruction or a subtraction instruction.

[0121] On the other hand, the attribute section of a user block of a sequential access field has memorized
the lap round number (Bit bf thru/or b0), as shown in drawing 13 . In the sequential access field, if data
(sequentially) are memorized in an order from the physical block of the head of a field and data are
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memorized to the physical block of the last of a field, data are again memorized in an order from the

physical block of the head of a field (overwritten). The lap round number has memorized the sequence.

[0122] Therefore, when accessing the user block of a sequential access field, while being used, when

memorizing data to a sequential access field, sequential reference of the lap round number is carried out.

And data are memorized by the next physical block of the physical block which has a lap round number

at the tail end till then. At this time, the lap round number of the physical block data were remembered

to be is set as the number which added 1 to the lap round number at the tail end till then.

[0123] In addition, a failure occurs in the middle of a store at the time of the last store, and when the

parity error (physical memory colla tempestade PUSHON) has arisen in the physical block which has a

lap round number at the tail end, new data are memorized by the physical block, for example. Moreover,

new data are memorized by the physical block of the head of a sequential access field when the physical

block which has a lap round number at the tail end is a physical block of a sequential access end-of-
region rate.

[0124] As mentioned above, EEPROM66 is suitably used for each provider.

[0125] Next, with reference to the flow chart of _dr_a_\gv___'1__ng__1_4_ , and the timing chart of d__rawing,,1__5, ,
actuation of IC card 2 and R/W1 is explained.

[0126] First, a predetermined electromagnetic wave is emitted from an antenna 27, the loaded condition
of an antenna 27 is supervised, IC card 2 approaches, and R/W1 corresponding to the provider registered

into IC card 2 in step S1 stands by until change of loaded condition is detected. In addition, R/W1 emits

the electromagnetic wave which carried out the ASK modulation by the data of a short predetermined

pattern, and you may make it repeat the appeal to IC card 2 in step S1 until the response from IC card 2
is obtained in fixed time amount.

[0127] When R/W1 detects approach of IC card 2 in step S1 (time of day t0 of drawing 1.5 ), it
progresses to step S2. SPU32 of R/W1 The square wave of a predetermined frequency (a clock

frequency twice the frequency [for example, ] of data) as shown in drawing16 (a) is made into a
subcarrier. By the data (command corresponding to the processing which IC card 2 is made to perform)

(for example, data shown in drawing 16 (b)) transmitted to IC card 2, a BPSK modulation is performed

and the generated modulated wave (BPSK modulating signal) ( gl_r_ag_s/_i_r1,g_1__6_, (c)) is outputted to a
modulation circuit 23.

[0128] In addition, as shown in drawing 16 (c) using differential conversion at the time of a BPSK
modulation A value makes the same thing as the last BPSK modulating signal ("1", "0" or "0", "1") a

BPSK modulating signal, when the data of 0 appear. The value makes what reversed the phase of the

last BPSK modulating signal (thing which made "0" reverse "1" and made "1" reverse "0") the BPSK

modulating signal, when the data of 1 appear.

[0129] Thus, since it gets over to the original data also when a BPSK modulating signal is reversed by
holding data by change of the phase of a modulated wave using differential conversion, when getting
over, the need of considering the polarity of a modulated wave is lost.

[0130] And a modulation circuit 23 is the BPSK modulating signal, the ASK modulation of the
predetermined subcarrier is carried out with less than (for example, 0.1) one modulation factor (=
maximum amplitude of the maximum amplitude/subcarrier of a data signal), and the generated
modulated wave (ASK modulated wave) is transmitted to IC card 2 through an antenna 27 (during the ‘
time of day t0 of drawing 15 thru/or time of day t1).

[0131] In addition, when not transmitting, the modulation circuit 23 is made as [ generate / with the high
level of the two level (high level and low level) of a digital signal / a modulated wave ].

[0132] Next, in step S3, IC cards 2 are an antenna 53 and a capacitor 52, transform into an electrical
signal a part of electromagnetic wave which the antenna 27 of R/W1 emitted, and output the electrical
signal (modulated wave) to RF interface section 61 of IC51. and the ASK recovery section 81 of RF
interface section 61 controls the dc component of the generated signal, extracts a data signal, and outputs
the data signal to the BPSK demodulator circuit 62 and the PLL section 63 while it supplies the signal
generated in the modulated wave by rectifying and carrying out smooth (namely, envelope detection --
carrying out) to a voltage regulator 82.
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[0133] A voltage regulator 82 stabilizes the signal supplied from the ASK recovery section 81, generates
direct current power, and supplies it to each circuit.

[0134] In addition, the terminal voltage V0 of an antenna 53 is as follows, for example atthis time.
V0=V10(1+kxVs (t)) cos (omegat)

[0135] It is here, and in V10, k shows a modulation factor and Vs (t) shows the signal component for the
amplitude of a carrier component, respectively.

[0136] Moreover, the value VLR of a low level in the electrical potential difference V1 after

rectification by the ASK recovery section 81 is as follows, for example. 4

VLR=V10(1+kx (—1))—Vf[0137] Here, Vf shows the voltage drop in the diode D of a rectifier circuit.
Usually, Vf is about 0.7 volts.

[0138] And a voltage regulator 82 stabilizes rectification and the signal by which smooth was carried out

by the ASK recovery section 81, and supplies it to each circuits including operation part 64 as direct
current power. In addition, since the modulation factor k of a modulated wave is less than one, its

voltage variation after rectification (difference of high level and a low level) is small. Therefore, a

voltage regulator 82 can generate direct current power easily.

[0139] When a modulation factor k receives 5% of modulated wave so that V10 may become 3 volts or

more, for example, the low-level electrical potential difference VLR after rectification It becomes more

than 2.15 (=3x(1-0.05)-0.7) bolts. A voltage regulator 82 While being able to supply electrical potential

difference sufficient as a power source to each circuit, amplitude 2xkxV10 (Peak-to-Peak value) of the

alternating current component (data component) of the electrical potential difference V1 after

rectification It becomes more than 0.3 (= 2x0.05x3) bolts, and the ASK recovery section 81 can restore

to data by the sufficiently high S/N ratio.

[0140] Thus, when a modulation factor k uses less than one ASK modulated wave, while performing the

communication link with a low (in high condition of a S/N ratio) error rate, direct current voltage

sufficient as a power source is supplied to IC card 2.

[0141] And according to the clock signal supplied from the PLL section 63, the BPSK demodulator

circuit 62 restores to the data signal (BPSK modulating signal) from the ASK recovery section 81, and

outputs the data to which it restored to operation part 64.

[0142] Next, in step S4, when the data supplied from the BPSK demodulator circuit 62 are enciphered,

after decrypting operation part 64 in a code / decode section 92, it supplies the data (command) to a

sequencer 91, and performs processing corresponding to the command (during the time of day t1 of

drawing 15 thru/or time of day t2). In addition, while the value had transmitted the data of 1, R/W1 is

standing by, until it receives the answerback from this period 2, i.e., an IC card. Therefore, in this

period, IC card 2 has received the modulated wave with fixed maximum amplitude.

[0143] Next, in step S5, the sequencer 91 of operation part 64 outputs data (data transmitted to R/W1),

such as a processing result, to the BPSK modulation circuit 68. Like SPU32 of R/W1, after the BPSK

modulation circuit 68 carries out the BPSK modulation of the data, it is outputted to the ASK
modulation section 84 of RF interface section 61.

[0144] The ASK modulation section 84 and by fluctuating the load connected to the both ends of an

antenna 53 according to data using a switching element The modulated wave which has received (in the

1 time of transmission of IC card 2) the maximum amplitude of a modulated wave becomes fixed -- **** -
- an ASK modulation is carried out according to the data to transmit, the terminal voltage of the antenna

27 of R/W1 is fluctuated according to it, and the data is transmitted to R/W1 (during the time of day t2

of drawing 15 thru/or time of day t3).

[0145] In step S6, as for the modulation circuit 23 of R/W1, the value is continuing transmission of the
data of 1 (high—level) at the time of reception of the data from IC card 2. And a demodulator circuit 25

detects the data transmitted with IC card 2 from minute fluctuation (for example, dozens of microvolts)

of the terminal voltage of the antenna 27 of IC card 2, and the antenna 27 combined in

electromagnetism.

[0146] And it gets over and a demodulator circuit 25 outputs the generated digital data to SPU32, after

amplifying the detected signal (ASK modulated wave) with the amplifier of high interest profit.
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[0147] And in step S7, after restoring to the data (BPSK modulating signal), it outputs to DPU31 and, as

for SPU32 of R/W1, DPU31 processes the data (during the time of day t3 of drawing____1__5 thru/or time of
day t4).

[0148] Furthermore, in step S8, when it judges whether a communication link is ended according to a

processing result and it is judged again that it communicates, to step S2, DPU31 of R/W1 is return, step
S2, or step S7, and communicates the following data (command) (time of day t4 thru/or time of day t8 of

drawing 15 ). On the other hand, when it is judged that a communication link is ended, R/W1 ends the
communication link with IC card 2.

[0149] As mentioned above, using the ASK modulation whose modulation factor k is less than one,

R/W1 transmits a predetermined command to IC card 2, and IC card 2 performs reception and

processing corresponding to the command for the command, and it returns the data corresponding to the

result of the processing to R/W1.

[0150] Next, the actuation when writing in data to EEPROM66 as an example of processing by IC card

2 in above-mentioned step S4 is explained with reference to the flow chart of drawing 17 thru/or

_d_r.a3av_iI_1g...2..1. .

[0151] First, with reference to the flow chart of drawing 17 thm/or drawing 19 , the actuation when

writing data in the random access field of EEPROM66 is explained.

[0152] In step S21, a sequencer 91 judges whether it is that the physical block which writes in data is a

read/write block (the Perth block is not included) (the block to a BRW individual is considered as a

read/write block from BNO at sequence as shown in drawing 8 ), and when it is judged that it is a

read/write block, it progresses to step S22.

[0153] A sequencer 91 progresses to step S23 (draw_i_ng__1_8 ), when it judges whether it is using the

Perth block (b3=1) and the Perth block is not being used with reference to the Perth block permission

( drawing 9 ) of a provider domain—defined block which has the provider code of R/W1 (in the case of

b3=0)

[0154] On the other hand, when it is judged that the Perth block is used in step S22, a sequencer 91

judges whether the read/write block which writes in whether the logical-block number of the data (it

writes in) to memorize is OOH and data in step S24 has lapped with the Perth block, and when it is

judged that the read/write block which writes in data has not lapped with the Perth block, it progresses to

step S23. V

[0155] When it is judged that the read/write block which writes in data has lapped with the Perth block,
a sequencer 91 ends processing in step S25, after performing error processing.

[0156] Moreover, when it is judged that the physical block which writes in data in step S21 is not a

read/write block, it progresses to step S26, the physical block in which a sequencer 91 writes data judges

whether it is the Perth block, and when it is judged that it is the Perth block, it progresses to step S27.

[0157] When it is judged that the physical block which writes in data is not the Perth block, a sequencer

91 ends processing in step S28, after performing error processing.

[0158] In step S27, in a random access field, a sequencer 91 progresses to step S29, when the Perth
block (physical block whose logical-block number is 00H) is looked for and the Perth block is
discovered.

[0159] Since the store to the Perth block cannot be performed when the Perth block is not discovered at

step S27, a sequencer 91 ends processing in step S30, after performing error processing.

[0160] or [ next, / that the add instruction is permitted with reference to the Perth block permission of a

provider domain—defined block in step S29 by the instruction (command) to the Perth block judging
whether it is an add instruction, and a sequencer 91”progressing to step S31 when it is judged that it is an

add instruction] (b2=1) —— it judges whether it is no.

[0161] And when a sequencer 91 judges that the add instruction to the Perth block is permitted at step
S31, it progresses to step S23.

[0162] On the other hand, when it is judged that the add instruction to the Perth block is not permitted at

step S31, a sequencer 91 ends processing, after performing error processing in step S32, without

executing an add instruction (when it is b2=0).
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[0163] Moreover, in step S29, when the instruction to as opposed to [ when it is judged that the

instruction to the Perth block is not an add instruction / progress to step S33 and ] the Perthblock in a

sequencer 91 judges that it judges whether it is a subtraction instruction and is a subtraction instruction,

it progresses to step S34.

[0164] And in step S34, a sequencer 91 judges whether it is that the subtraction instruction is permitted

(b1=1) with reference to the Perth block permission of a provider domain-defined block, and when it is

judged that the subtraction instruction to the Perth block is permitted, it progresses to step S23.

[0165] On the other hand, when it is judged that the subtraction instruction to the Perth block is not
permitted at step S34, a sequencer 91 ends processing, after performing error processing in step S35,

without executing a subtraction instruction (when it is b1=0).

[0166] Moreover, in step S33, when it is judged that the instruction to the Perth block is not a

subtraction instruction, a sequencer 91 ends processing in step S36, after performing error processing.

[0167] Next, in step S23 of drawing 18 , a sequencer 91 searches the physical block of a random access

field, and looks for the physical block which has the same logical—block number as the logical—block
number of the data which write in.

[0168] And in step S37, a sequencer 91 judges whether the number of the physical blocks discovered at

step S23 is two. That is, in this system, the last data and the data before last are memorized at least about

each logical block. And when memorizing still newer data, new data are memorized on the data before

last (it may memorize on the data of other logical—block numbers before last). When two physical blocks

of the same logical—block number exist, it progresses to step S38, and the value (00, 01, 10, or 11) of the

incremental counter in the two physical blocks is read and compared.

[0169] And make a physical block with the large value of an incremental counter into the physical block

(new physical block) new data are remembered to be, and let a physical block with the small value of an

incremental counter be the physical block (old physical block) old data are remembered to be.

[0170] However, when the values of two incremental counters are 00 and 11, make into a new physical

block the physical block whose value of an incremental counter is 00, and let the physical block whose
value of an incremental counter is 11 be an old physical block. ‘

[0171] A sequencer 91 memorizes the number (physical block number) of a new physical block to
RAM67 as a variable Y between two physical blocks, and makes RAM67 memorize the number of an

old physical block in step S39 as a variable W (number of the physical block used as a light block).

[0172] Thus, a sequencer 91 progresses to step S49, after making Variable Y and Variable W memorize.

[0173] On the other hand, when it is judged that the number of the physical blocks discovered at step

S23 is not two in step S37, it progresses to step S40 and a sequencer 91 judges whether the number of

the physical blocks discovered at step S23 is one. And when it is judged that it is one piece, it progresses

to step S41.

[0174] In step S40, when a sequencer 91 judges that the number of the physical blocks discovered at
step S23 is not one, after performing error processing, processing is ended in step S42.

[0175] As for saying [ that the same logical block exists only in one piece], the data before last will not
exist for a certain reason. Then, in this case, it is the physical block of other logical—block numbers, and

the physical block (namely, physical block whose number of the physical blocks which have the same
logical—block number is two) which has data the last and before last is searched, and the physical block
before last of them is used as a light block. For this reason, in step S41, a sequencer 91 progresses to

step S43, after making RAM67 memorize the number of the discovered physical block (one piece) as a
variable Y.

[0176] In step S43, a sequencer 91 searches the physical block of a random access field, and looks for
two physical blocks which have the same predetermined logical—block number (arbitration) (logical-
block number unrelated to the logical—block number now made into the write-in object). I

[0177] In addition, since it retrieves sequentially from logical—block number OOH when searching a
physical block, a smaller number, then retrieval time can be shortened for the logical—block number of
the data which perform write-in processing frequently.
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[0178] In step S44 and a sequencer 91 It judges whether the physical block whose logical-block number
is the two same pieces was discovered at step S43. When it is judged that it was discovered, the

incremental counter of two physical blocks discovered by progressing to step S45 is referred to. It

progresses to step S49 ( drawing 19 ), after making RAM67 memorize the number of the physical block

of the older one as a variable W (number of a light block) between two physical blocks.

[0179] On the other hand, when it is judged in step S44 that two physical blocks were not discovered at
step S43, it progresses to step S46, and a sequencer 91 carries out sequential count of the parity of each
physical block of a random access field, and looks for the physical block which has started the parity
error as compared with the Value memorized by the parity section of each physical block.

[0180] And when it judges whether there is any physical block which has started the parity error and it is
judged that there is a physical block which-has started the parity error, it progresses to step S47, and a
sequencer 91 progresses to step S49, after making RAM67 memorize the number of the physical block

as a Variable W (number of a light block).

[0181] In step S46, when it is judged that there is no physical block which has started the parity error, a
sequencer 91 ends processing in step S48, after performing error processing.

[0182] In step S49 of drawing 19 next, a sequencer 91 It judges whether the physical block which writes
in data is the Perth block (physical block whose logical-block number is OOH). When it is judged that it

is the Perth block, the execution ID of the instruction which progresses to step S50 and is performed to

the Perth block When it judges whether it is the same as that of the execution ID of the physical block of

the number memorized as a variable Y at step S39 or step S41 (drawing 12 ) and it is judged that it is

the same, it judges that this instruction is already processed and processing is ended.

[0183] Thus, since IC card 2 does not process the command when R/W1 carries out the retry of the same
command by using Execution ID and the command is already processed, the same command is not

processed twice.

[0184] In step S50, when the instruction with which a sequencer 91 is performed to the Perth block in
step S51 when the execution ID of the instruction performed to the Perth block judges that it is not the
same as that of the execution ID of the physical block of the number memorized as a variable Y judges

whether it is an add instruction and it is an add instruction, it progresses to step S52.

[0185] In step S52, a sequencer 91 reads the Perth data of the physical block of the number of Variable
Y, calculates the sum of the Perth data and the data contained in the instruction performed to the Perth

block, and uses the sum as the Perth data (new Perth data) in new block data. Thus, it progresses to step

S54, after processing. In addition, let execution ID of the physical block of the number of Variable Y be

the execution ID of new block data at this time. This prevents processing of a duplex.

[0186] On the other hand, when it is judged that the instruction performed to the Perth block is not an
add instruction in step S51 (that is, it is a subtraction instruction), it progresses to step S53, and a
sequencer 91 reads the Perth data of the physical block of the number of Variable Y, calculates the
difference of the Perth data and the data contained in the instruction performed to the Perth block, and

uses the difference as the Perth data (new Perth data) in new block data. Thus, it progresses to step S54,

after processing. In addition, let execution ID of the physical block of the number of Variable Y be the
execution ID of new block data at this time. This prevents processing of a duplex.

[0187] Moreover, in step S49, a sequencer 91 progresses to step S54, when the physical block which
writes in data judges that it is not the Perth block (that is, it is a read/write block).

[0188] And in step S54, a sequencer 91 makes the number which added 1 to the value of the incremental
counter of the physical block of the number of Variable Y the value of the incremental counter of new
block data. However, when the value of the incremental counter of the physical block of the number of

Variable Y is 11, a sequencer 91 sets the value of the incremental counter of new block data to 00.

[0189] Next, in step S55, a sequencer 91 makes the parity of the data newly written in the parity
operation part 93, an incremental counter, and a logical-block number calculate, and makes the value of
the parity the value of the parity section of new block data.

[0190] And a sequencer 91 makes the physical block (light buffer) of the number of the variable W
memorized at either step S39, step S45 or step S47 memorize new block data (the newly memorized
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data (for them to be the Perth data and Execution ID in the Perth block), its logical—block number,

incremental counters, and such parity) in step S56.

[0191] As mentioned above, since the data of the same logical—block number as the logical—block

number of the data are left behind to memory by choosing the physical block (light buffer) which
remembers data to be a logical—block number using an incremental counter when a failure occurs in the

midst of the store of data, logically, memory colla tempestade PUSHON does not occur.

[0192] Although the incremental counter was used with the gestalt of the above-mentioned

_ implementation in order to distinguish the block with which new data are recorded among the same

logical blocks of a random access field, it is also possible to, distinguish the block with which new data

are recorded by [ at the time of record ] securing 4 bytes of field in a random access field, and making

time of day (the date, time of day, or value of a counter) then, record to it absolutely for example.

[0193] Next, with reference to the flow chart of d_ravsLing__2_Q and d_r_agvi_ng_21_ , the actuation when writing

data in the sequential access field of EEPROM66 is explained.

[0194] A sequencer 91 makes RAM67 memorize the number of the physical block of the head of a

sequential access field as a variable Z in step S61.

[0195] Next, a sequencer 91 reads the lap round number of the physical block whose physical block

number is Z, while making RAM67 memorize, it reads the lap round number of the physical block

whose physical block number is Z+1, and RAM67 is made to memorize it as a variable B as a variable

A in step S62.

[0196] And in step S63, a sequencer 91 judges whether the difference (A-B) of the value of Variable A

and the value of Variable B is 1, judges that it is the physical block the physical block of the physical

block number Z remembers the data which have a lap round number at the tail end to be when it is not 1,

and progresses to step S66.

[0197] When a sequencer 91 judges whether the physical block number Z is the same as the number of

the physical block of a sequential access end-of-region rate in step S64 when it is judged that the

difference (A-B) of the value of Variable A and the value of Variable B is 1, and it is judged that it is the

same, the data with which the physical block of a sequential access end-of-region rate has a lap round

number at the tail end are judged to be the physical block to memorize, and it progresses to step S66.

[0198] In step S64, when the physical block number Z judges that it is not the same as that of the

number of the physical block of a sequential access end-of-region rate, a sequencer 91 returns to step

S62 in step S65, after only 1 makes the value of the variable Z which RAM67 was made to memorize

increase. And processing of step S62 thru/or step S65 is repeated successively, changing the value

(value of the physical block number to search) of Variable Z.

[0199] Thus, the tail end of the lap round number of the data memorized sequentially is discovered. And

in step S66, a sequencer 91 performs the parity check of a block of the number (number of the physical

block at the tail end of = lap round number) of Variable Z.

[0200] And in step S67, it judges whether the parity error has produced the sequencer 91 in the physical
block, and when it is judged that the parity error has arisen, it progresses to step S68.

[0201] In step S68 a sequencer 91 The value of Variable Z judges whether it is the same as that of the
number of the physical block of the head of a sequential access field. When it is judged that it is the

same, the tail end of data (what has started the parity error does not contain) judges that it is the physical

block of a sequential access end-of-region rate, and sets to step S70. It progresses to step S72 ( drawing

21 ), after making RAM67 memorize the number of the physical block of a sequential access end-of-
region rate as a new variable Y.

[0202] When it is judged that the value of Variable Z is not the same as that of the number of the
physical block of the head of a sequential access field, after a sequencer 91 makes RAM67 memorize
the value (Z~ 1) which computed the number of the physical block at the tail end of data by having
subtracted 1 from the value of Variable Z, and computed» it as a variable Y in step S71, it progresses to

step S72.

[0203] On the other hand, in step S69, when it is judged that the parity error has not arisen at step S67, a
sequencer 91 progresses to step S72, after making RAM67 memorize the number (value of Variable Z in
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this case) of the physical block at the tail end of data as a variable Y.

[0204] Next, in step S72, when it judges Whether a sequencer 91 has the number (value of Variable Y)

of the physical block at the tail end of data, and the same number of the physical block of a sequential

access end—of—region rate and it is judged that it is the same, it progresses to step S73.

[0205] And in step S73, it progresses to step S75, after a sequencer's 91 making the number of the
physical block of the head of a sequential access field the number of the physical block which writes in

new data and making RAM67 memorize by making the number into Variable W.

[0206] It progresses to step S75, after a sequencer's 91 making the number which added 1 to the value of
Variable Y the number of the physical block which writes in new data, making the number Variable W

in step S74 and making RAM67 memorize, when it is judged in step S72 that the number (value of

Variable Y) of the physical block at the tail end of data and the number of the physical block of a

sequential access end-of—region rate are not the same.

[0207] Next, in step S75, since the newly memorized data and the data which judge whether the physical
block (data at the tail end) of the number of Variable Y is the same, and are newly memorized when the

same are already memorized, a sequencer 91 ends processing.

[0208] When it is judged that the physical block (data at the tail end) of the data newly memorized on
the other hand and the number of Variable Y is not the same, in step S76, a sequencer 91 reads the lap

round number of the physical block of the number of Variable Y, and makes the number which added 1

to the value the lap round number of the data (new block data) newly memorized.

[0209] Next, in step S77, a sequencer 91 makes the parity operation part 93 calculate the parity of the
data to memorize and a lap round number (new block data), and writes new block data in it in step S78

at the physical block of a number W. .

[0210] Thus, since the data of a lap round number smaller than the lap round number of the data which
were being written in in the midst of the store of new data when a failure occurred since the lap round
number in the data memorized sequentially is retrieved sequentially and new data are memorized to the

next physical block (or physical block of the head of a sequential access field) of the data at the tail end
remain, logically, memory colla tempestade PUSHON is not generated.

[0211] As mentioned above, EEPROM66 is made as [control / generating of memory colla tempestade
PUSHON ] using the information on the attribute section while being able to offer a storage region
independently to two or more providers.

[0212] In addition, the same user block can also be assigned to two or more providers. In that case, the
same user block is assigned on the allocation table of the provider domain-defined block with which

those providers (overlap provider) are registered. at this time, a different access privilege (read/write --

or read—only) for every provider can be set up to the same user block by setting up the partition table of a
provider domain-defined block for every provider. Furthermore, a predetermined provider can write in
data to the user data division (read-only to other providers) of the Perth block which other providers use

by setting up so that the Perth block may not be used to a predetermined provider, and setting up so that
the Perth block may be used to other providers.

[0213] Moreover, the value of field D0e of a domain-defined block, and D0f (field where the version
number of a security key is usually memorized) By setting it as a predetermined value (for example,

FFFFH), and memorizing a predetermined provider's provider code (a maximum of eight pieces) to the
field D10 thru/or D1f of a domain-defined block further That provider (local common provider) can use

the user block assigned on the allocation table of this domain-defined block as a common area.

[0214] Moreover, the access privilege to the user block can be set up for every local common provider
by registering a local common provider into two domain-defined blocks which assign the same user
block, and setting up a different access privilege for every domain-defined block.
[0215] Thus, corresponding to two or more providers (namely, R/W), processing according to individual
can be performed by setting up an overlap provider and a local common provider.
[0216] In addition, this invention can be applied also when delivering and receiving a signal in the
condition (contact) of having been combined physically besides in the case of delivering and receiving a
signal through radio (non-contact). In the case of interruption of service, or the equipment which
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operates by the cell, when the cell has been removed, data can be secured.

[0217] Moreover, the program which performs each above-mentioned processing is recorded on the

transmission medium which consists of record media, such as a magnetic disk and CD—ROM, it provides

for a user, or is transmitted to a user through transmission media, such as a network, is recorded on the

transmission medium which consists of record media, such as a hard disk and so1id—state memory, and
can be made to use.

[0218]

[Effect of the Invention] According to the information processing approach according to claim 1, a

transmission medium according to claim 3, and the infonnation processor according to claim 4, like the

above It is used by one or more users memorized to the 1st field which memorizes one or more users‘

data, and the 1st field. Since a command is processed using the storage section including the 2nd field

set as the free area which is not used as the 1st field, use effectiveness of memory can be made high.

[0219] Since the new data which have a predetermined logical—block number were memorized to
physical blocks other than the physical block the data which have the logical—block number are

remembered to be while assigning the logical—block number to the data memorized by the physical block

according to the information processing approach according to claim 6, the transmission medium

according to claim 10, and the information processor according to claim 11, generating of memory colla

tempestade PUSHON can be controlled logically.

[0220] Since the data of a predetermined block of the 2nd field compare the recognition number which
has a recognition number and the command supplied by the user has with the recognition number which

data have and it is made not to repeat and process the same command according to the information

processing approach according to claim 15, a transmission medium according to claim 17, and the

information processor according to claim 18, it can avoid carrying out multiple—times processing

accidentally [ command / each ].

[0221] While assigning the number corresponding to the sequence memorized to the data memorized by
block according to the information processing approach according to claim 20, a transmission medium

according to claim 22, and the information processor according to claim 23 When the block which has

the last number is a block of the last of the assigned field, Since new data were memorized to the top
block, and new data were memorized to the block next to the block which has the last number when the

block which has the last number was not the last block, generating of memory colla tempestade

PUSHON can be controlled logically.

[0222] According to the information processing approach according to claim 25, a transmission medium
according to claim 26, and the infonnation processor according to claim 27 Since the command was

processed using the storage section which memorizes the predetermined field in the 2nd field, and two
or more data which specify an access privilege which is different to one user, respectively to the 1st field
Two or more access privileges which can be set to a predetermined storage region can be granted to a

predetermined user.

[0223] Since the command was processed using the storage section which memorizes the data with
which two or more users use the predetermined field in the 2nd field jointly to the 1st field according to

the information processing approach according to claim 28, the transmission medium according to claim
29, and the information processor according to claim 30, the same storage region can be assigned to two
or more users.

[0224] According to the information processing approach according to claim 31, a transmission medium
according to claim 32, and the information processor according to claim 33 Since the command was

processed using the storage section which memorizes the predetermined field in the 2nd field, and two
or more data which specify the access privilege from which two or more users differ, respectively to the

1st field A different access privilege in a predetermined storage region can be granted to two or more
11S€I'S.

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original

precisely.
2.* * * * shows the word which can not be translated.

3.In the drawings, any words are not translated.

TECHNICAL FIELD -

[Field of the Invention] This invention relates to a transmission medium at the information processing
approach of receiving the command from a predetermined user in the information processing approach
and an information processor, and a list especially, processing the command in them, and transmitting
the result of processing to them about a transmission medium and an information processor, and a list.

[Translation done.[
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original

precisely.
2.* *** shows the word which can not be translated.

3.In the drawings, any words are not translated.

PRIOR ART

[Description of the Prior Art] The IC card (smart card) used by the cyberrnoney system or the security
system is developed.

[0003] Such an IC card contains the memory which memorizes CPU which performs various
processings, data required for processing, etc., and is transmitting and receiving data in the condition of
having made predetermined reader/writer (R/W) contacting.

[0004] Moreover, there is also an IC card of the dc-battery loess mold which does not have the dc-
battery in an IC card itself. Power is supplied to the IC card of such a dc-battery loess mold from R/W.

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original

precisely.
2.* * * * shows the word which can not be translated

3.In the drawings, any words are not translated.

EFFECT OF THE INVENTION

[Effect of the Invention] According to the information processing approach according to claim 1, a
transmission medium according to claim 3, and the information processor according to claim 4, like the

above It is used by one or more users memorized to the 1st field which memorizes one or more users’
data, and the 1st field. Since a command is processed using the storage section including the 2nd field
set as the free area which is not used as the 1st field, use effectiveness of memory can be made high.

[0219] Since the new data which have a predetermined logical-block number were memorized to
physical blocks other than the physical block the data which have the logical-block number are
remembered to be while assigning the logical-block number to the data memorized by the physical block

according to the information processing approach according to claim 6, the transmission medium
according to claim 10, and the information processor according to claim 11, generating of memory colla

tempestade PUSHON can be controlled logically.

[0220] Since the data of a predetermined block of the 2nd field compare the recognition number which
has a recognition number and the command supplied by the user has with the recognition number which
data have and it is made not to repeat and process the same command according to the information

processing approach according to claim 15, a transmission medium according to claim 17, and the
information processor according to claim 18, it can avoid carrying out multiple-times processing

accidentally [ command / each ].

[0221] While assigning the number corresponding to the sequence memorized to the data memorized by
block according to the information processing approach according to claim 20, a transmission medium
according to claim 22, and the information processor according to claim 23 When the block which has
the last number is a block of the last of the assigned field, Since new data were memorized to the top

block, and new data were memorized to the block next to the block which has the last number when the

block which has the last number was not the last block, generating of memory colla tempestade

PUSHON can be controlled logically.

[0222] According to the information processing approach according to claim 25, a transmission medium
according to claim 26, and the information processor according to claim 27 Since the command was

processed using the storage section which memorizes the predetermined field in the 2nd field, and two
or more data which specify an access privilege which is different to one user, respectively to the 1st field
Two or more access privileges which can be set to a predetermined storage region can be granted to a

predetermined user.

[0223] Since the command was processed using the storage section which memorizes the data with
which two or more users use the predetermined field in the 2nd field jointly to the 1st field according to
the information processing approach according to claim 28, the transmission medium according to claim
29, and the information processor according to claim 30, the same storage region can be assigned to two
or more users.

[0224] According to the information processing approach according to claim 31, a transmission medium
according to claim 32, and the information processor according to claim 33 Since the command was
processed using the storage section which memorizes the predetermined field in the 2nd field, and two
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or more data which specify the access privilege from which two or more users differ, respectively to the

1st field A different access privilege in a predetermined storage region can be granted to two or more
users.

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original

precisely.
2.** ** shows the word which can not be translated.

3.In the drawings, any words are not translated.

TECHNICAL PROBLEM

[Problem(s) to be Solved by the Invention] However, in such an IC card, since it is premised on using it
in the condition of having made R/W contacting, when using it by non-contact, it has the problem that it
is difficult to acquire power.

[0006] Moreover, although how to supply power required for an IC card by the electromagnetic wave is
also considered while transmitting and receiving data between an IC card and R/W by non-contact using
an electromagnetic wave While having accessed the memory which an IC card contains in such an
approach When the receive state of an electromagnetic wave becomes a defect, it has the problem that
there is possibility that sufficient power will no longer be obtained and a defect will arise for the
adjustment of the data in memory (memory colla tempestade PUSHON (Memory Corruption) arises).
[0007] Furthermore, if information is held like FAT (FileAllocation Table) of MS-DOS (Microsoft-Disc
Operating System) in every [ data are remembered to be ] unit (it is a sector when it is MS-DOS), the
field proportional to the area size data are remembered to be is needed for data control, and it has the
problem that the use effectiveness of memory falls. Moreover, if a storage region is managed in the
predetermined unit data are remembered to be, when memorizing the data of the magnitude with which
the unit is not filled, the storage region which is not used occurs and it has further the problem that the
use effectiveness of memory falls.

[0008] Furthermore, in the above—mentioned IC card, since uniform processing is performed to R/W, it
has the problem that it is difficult to perform processing according to individual corresponding to two or
more R/W.

[0009] The 1st field which this invention was made in View of such a situation, and memorizes two or
more users’ data, While using the storage section including the 2nd field which is used by two or more
users memorized to the 1st field, and is managed per physical block of predetermined magnitude A

logical-block number is assigned to the data memorized by the physical block. Memorize the data to
physical blocks other than the physical block the data which have the logical-block number are
remembered to be, or The number corresponding to the sequence memorized is assigned to the data
memorized by the physical block. When the physical block which has the last number is the last
physical block, By memorizing the data to a top physical block, and memorizing the data to the next
physical block of the physical block which has a number at the tail end, when the physical block which
has the last number is not the last physical block Generating of memory colla tempestade PUSHON in
memory is controlled logically.

[0010] Moreover, this invention is not the area size used by the user, but is the information on the
amount proportional to the number of users (the number corresponding to a top physical block, and
number corresponding to the last physical block), and enables it to manage data by holding the number
corresponding to the physical block of the head of the field used by each user, and the number
corresponding to the last physical block.
[0011] Furthermore, a predetermined field [ in / on the above—mentioned storage section and / in this
invention / the 2nd field ], By and the thing for which the data which specify a predetermined field [ in /
for two or more data which specify an access privilege different, respectively / in memorizing to the 1st

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi ejje 2/28/2007



APPLE INC. 
EXHIBIT 1202 - PAGE 0830

JP,10—105661,A [TECHNICAL PROBLEM] Page 2 of 2

field **** / the 2nd field] corresponding to one user are memorized to the 1st field corresponding to

two or more users It enables it to perform processing according to individual corresponding to two or

more users (R/W). '

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.’

1.This document has been translated by computer. So the translation may not reflect the original

precisely.
2.**** shows the word which can not be translated.

3.In the drawings, any words are not translated.

MEANS

[Means for Solving the Problem] The step to which the information processing approach according to

claim 1 detects the command from a predetermined user, Are used by one or more users memorized to

the 1st field which memorizes one or more users‘ data, and the 1st field. It is characterized by having the

step which processes a command using the storage section in which the 2nd field set as the free area

which is not used as the 1st field is formed, and the step which outputs the result of processing.

[0013] The step to which a transmission medium according to claim 3 detects the command from a
predetermined user, Are used by one or more users memorized to the 1st field which memorizes one or
more users’ data, and the 1st field. It is characterized by transmitting a program equipped with the step

which processes a command using the storage section in which the 2nd field set as the free area which is

not used as the 1st field is formed, and the step which outputs the result of processing.

[0014] A detection means by which an information processor according to claim 4 detects the input
signal from the outside, A storage means by which the 2nd field which is used by one or more users
memorized to the 1st field which memorizes one.or more users’ data, and the 1st field and which is set as

the free area which is not used as the 1st field is formed, It is characterized by having a processing

means to perform processing corresponding to an input signal using a storage means, and an output

means to output the result of processing of a processing means outside.

[0015] The information processing approach aocording to claim 6 is characterized by equipping the step
at which a processing means assigns a logical-block number to the data memorized by the physical

block, and a storage means with the step memorized to physical blocks other than the physical block the

data which have are remembered [ data / which have a predetermined logical-block number / new ] to be
in the logical-block number.

[0016] A transmission medium according to claim 10 is characterized by transmitting the program
which the step at which a processing means assigns a logical-block number to the data memorized by

the physical block, and a storage means equip with the step memorized to physical blocks other than the
physical block the data which have are remembered [ data / which have a predetermined logical-block

number / new ] to be in the logical-block number.

[0017] An information processor according to claim 11 assigns a logical-block number to the data with
which a processing means is memorized by the physical block, and a storage means is characterized by
memorizing the new data which have a predetermined logical-block number to physical blocks other

than the physical block the data which have the logical-block number are remembered to be.

[0018] The information processing approach according to claim 15 is characterized by for the data of a
predetermined block of the 2nd field having a recognition number, comparing the recognition number
which the command with which the processing means was supplied by the user has with the recognition
number which data have, and equipping them with the step which processes a command corresponding

to the comparison result.

[0019] It is characterized by for the data of a predetermined block of the 2nd field having a recognition
number in a transmission medium according to claim 17, and for a processing means comparing the

recognition number which the command supplied by the user has with the recognition number which
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data have, and transmitting a program equipped with the step which processes a command

corresponding to the comparison result.

[0020] It is characterized by for the data of a predetermined block of the 2nd field having a recognition
number in an information processor according to claim 18, and for a processing means comparing the

recognition number which the command supplied by the user has with the recognition number which

data have, and processing a command corresponding to the comparison result.
[0021] The step at which, as for the information processing approach according to claim 20, a
processing means assigns the number corresponding to the sequence memorized to the data memorized

by block, In the storage means which memorized the number corresponding to the block of the head of

the field which a user uses for the 1st field, and the number corresponding to the last block When the

block which has the last number is the last block, new data It is characterized by having the step which

memorizes to a top block, and memorizes new data to the block next to the block which has the last
number when the block which has the last number is not the last block.

[0022] The step at which a transmission medium according to claim 22 assigns the number

corresponding to the sequence memorized to the data with which a processing means is memorized by
block, In the storage means which memorized the number corresponding to the block of the head of the

field which a user uses for the 1st field, and the number corresponding to the last block When the block

which has the last number is the last block, new data It is characterized by transmitting a program

equipped with the step which memorizes to a top block, and memorizes new data to the block next to the
block which has the last number when the block which has the last number is not the last block.

[0023] A detection means by which an information processor according to claim 23 detects the
command from a predetermined user, A processing means to process a command, and an output means

to output the result of processing of a processing means, Are used by one or more users memorized to
the 1st field which memorizes one or more users’ data, and the 1st field. It has a storage means by which

the 2nd field managed per block of predetermined magnitude is formed. A processing means The A
number corresponding to the sequence memorized is assigned to the data memorized by block. A

storage means The number corresponding to the block of the head of the field which a user uses for the

1st field, and the number corresponding to the last block are memorized. It is characterized by

memorizing new data to a top block, when the block which has the last number is the last block, and

memorizing new data to the block next to the block which has the last number, when the block which
has the last number is not the last block.

[0024] The step to which the information processing approach according to claim 25 detects the
command from a predetermined user, As opposed to a predetermined field [ in / the 2nd field managed

per block of the predetermined magnitude used by one or more users memorized to the 1st field which
memorizes one or more users’ data, and the 1st field is formed, and / the 2nd field ] And it is

characterized by having the step which processes a command, and the step which outputs the result of

processing to each user using the storage section which memorizes two or more data which specify an
access privilege different, respectively to the 1st field.

[0025] The step to which a transmission medium according to claim 26 detects the command from a
predetermined user, As opposed to a predetermined field [ in / the 2nd field managed per block of the
predetermined magnitude used by one or more users memorized to the 1st field which memorizes one or
more users‘ data, and the 1st field is formed, and / the 2nd field] And it is characterized by transmitting

a program equipped with the step which processes a command, and the step which outputs the result of
processing to each user using the storage section which memorizes two or more data which specify an
access privilege different, respectively to the 1st field.

[0026] A detection meansby which an information processor according to claim 27 detects the
command from a predetermined user, A processing means to process a command, and an output means

to output the result of processing of a processing means, Are used by one or more users memorized to
the 1st field which memorizes one or more users‘ data, and the 1st field. It has a storage means by which

the 2nd field managed per block of predetermined magnitude is formed. A storage means It is
characterized by memorizing two or more data which specify an access privilege different, respectively
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to the 1st field to each user as opposed to the predetermined field in the 2nd field.

[0027] The step to which the information processing approach according to claim 28 detects the

command from a predetermined user, Are used by two or more users memorized to the 1st field which

memorizes two or more users‘ data, and the 1st field. The 2nd field managed per block of predetermined
magnitude is formed, and the storage section which memorizes the data with which two or more users

use the predetermined field in the 2nd field jointly to the 1st field is used. It is characterized by having

the step which processes a command, and the step which outputs the result of processing.

[0028] The step to which a transmission medium according to claim 29 detects the command from a
predetermined user, Are used by two or more users memorized to the 1st field which memorizes two or

more users‘ data, and the 1st field. The 2nd field managed per block of predetermined magnitude is
formed, and the storage section which memorizes the data with which two or more users use the

predetermined field in the 2nd field jointly to the 1st field is used. It is characterized by transmitting a

program equipped with the step which processes a command, and the step which outputs the result of

processing.

[0029] A detection means by which an information processor according to claim 30 detects the

command from a predetermined user, A processing means to process a command, and an output means

to output the result of processing of a processing means, Are used by two or more users memorized to

the 1st field which memorizes two or more users‘ data, and the 1st field. It has a storage means by which

the 2nd field managed per block of predetermined magnitude is formed, and a storage means is

characterized by memorizing the data with which two or more users use the predetermined field in the

2nd field jointly to the 1st field.

[0030] The step to which the information processing approach according to claim 31 detects the
command from a predetermined user, Are used by two or more users memorized to the 1st field which

memorizes two or more users‘ data, and the 1st field. The 2nd field managed per block of predetermined

magnitude is formed, and the storage section which memorizes the predetermined field in the 2nd field

and two or more data which specify the access privilege from which two or more users differ,

respectively to the 1st field is used. It is characterized by having the step which processes a command,

and the step which outputs the result of processing.

[0031] The step to which a transmission medium according to claim 32 detects the command from a
predetermined user, Are used by two or more users memorized to the 1st field which memorizes two or

more users‘ data, and the 1st field. The 2nd field managed per block of predetermined magnitude is

formed, and the storage section which memorizes the predetermined field in the 2nd field and two or

more data which specify the access privilege from which two or more users differ, respectively to the 1st

field is used. It is characterized by transmitting a program equipped with the step which processes a

command, and the step which outputs the result of processing.

[0032] A detection means by which an information processor according to claim 33 detects the
command from a predetermined user, A processing means to process a command, and an output means

to output the result of processing of a processing means, Are used by two or more users memorized to
the 1st field which memorizes two or more users‘ data, and the 1st field. It has a storage means by which

the 2nd field managed per block of predetermined magnitude is formed, and a storage means is

characterized by memorizing the predetermined field in the 2nd field, and two or more data which

specify the access privilege from which two or more users differ, respectively to the 1st field.

[0033] In the information processing approach according to claim 1, a transmission medium according
to claim 3, and an information processor according to claim 4 A command is processed using the storage
section in which the 2nd field set as the 1st field which memorizes one or more users‘ data, and the free

area which is used by one or more users memorized to the 1st field, and is not used as the 1st field is
formed.

[0034] In the information processing approach according to claim 6, a transmission medium according
to claim 10, and an information processor according to claim 11, a processing means assigns a logical-

block number to the data memorized by the physical block, and the new data with which a storage

means has a predetermined logical—block number are memorized to physical blocks other than the
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physical block the data which have the logical—block number are remembered to be.

[0035] In the information processing approach according to claim 15, a transmission medium according
to claim 17, and an information processor according to claim 18, it has a recognition number, a

processing means compares the recognition number which the command supplied by the user has with

the recognition number which data have, and the data of a predetermined block of the 2nd field process

a command corresponding to the comparison result.

[0036] In the information processing approach according to claim 20, a transmission medium according
to claim 22, and an information processor according to claim 23 The number corresponding to the

sequence memorized can be assigned to the data memorized by block with a processing means. With a

storage means When the block which has the last number is the last block, new data are memorized by

top block, and new data are memorized by the block next to the block which has the last number when
the block which has the last number is not the last block.

[0037] In the information processing approach according to claim 25, a transmission medium according
to claim 26, and an information processor according to claim 27 As opposed to a predetermined field

[ in / the 2nd field managed per block of the predetermined magnitude used by one or more users
memorized to the 1st field which memorizes one or more users’ data, and the 1st field is formed, and /

the 2nd field ] And a command is processed using the storage section which memorizes two or more
data which specify an access privilege which is different to each user, respectively to the 1st field.

[0038] In the information processing approach according to claim 28, a transmission medium according
to claim 29, and an information processor according to claim 30 The 1st field which memorizes two or

more users‘ data, and the 2nd field which is used by two or more users memorized to the 1st field, and is

managed per block of predetermined magnitude are formed, and it sets to the 1st field. A command is
processed using the storage section which memorizes the data with which two or more users use the
predetermined field in the 2nd field jointly to the 1st field.

[0039] In the information processing approach according to claim 31, a transmission medium according
to claim 32, and an information processor according to claim 33 It is used by two or more users
memorized to the 1st field which memorizes two or more users‘ data, and the 1st field. The 2nd field

managed per block of predetermined magnitude is formed, and a command is processed using the
storage section which memorizes the predetermined field in the 2nd field, and two or more data which

specify the access privilege from which two or more users differ, respectively to the 1st field.

[0040]

[Embodiment of the Invention] Although the gestalt of operation of this invention is explained below, it
is as follows, when the gestalt (however, an example) of operation [ / in the parenthesis after each

means ] is added and the description of this invention is described, in order to clarify correspondence
relation between each means of invention given in a claim, and the gestalt of the following operations.

However, of course, this publication does not mean limiting to what indicated each means.

[0041] A detection means by which an information processor according to claim 4 detects the input
signal from the outside (for example, BPSK demodulator circuit 62 of gl___r_agzi_r_1g_I‘>__ ), Are used by one or
more users memorized to the 1st field which memorizes one or more users’ data, and the 1st field. A

storage means by which the 2nd field set as the free area which is not used as the 1st field is formed (for
example, EEPROM66 of drawing; ), It is characterized by having a processing means (for example,
sequencer 91 of drawing 3 ) to perform processing corresponding to an input signal using a storage
means, and an output means (for example, BPSK modulation circuit 68 of drawing 3 ) to output the
result of processing of a processing means outside.

[0042] A processing means (for example, sequencer 91 of drawing 3 ) assigns a logical—block number to
the data memorized by the physical block, and an information processor according to claim 11 is
characterized by memorizing the new data with which a storage means (for example, EEPROM66 of

draw_i_ng3 ) has a predetermined logical—block number to physical blocks other than the physical block
the data which have the logical—block number are remembered to be.

[0043] An information processor according to claim 18 is characterized by for the data of a
predetermined block of the 2nd field having a recognition number, comparing the recognition number
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which the commandwith which the processing means (for example, sequencer 91 of drawing 3 ) was
supplied by the user has with the recognition number which data have, and processing a command

corresponding to the comparison result.

[0044] A detection means by which an information processor according to claim 23 detects the
command from a predetermined user, A processing means (for example, sequencer 91 of __<_i_r_a_v_v__i_ng_3_ ) to

process a command, and an output means to output the result of processing of a processing means, Are
used by one or more users memorized to the 1st field which memorizes one or more users‘ data, and the

1st field. It has a storage means (for example, EEPROM66 of drawing 3 ) by which the 2nd field

managed per block of predetermined magnitude is formed. A processing means The number

corresponding to the sequence memorized is assigned to the data memorized by block. A storage means
The number corresponding to the block of the head of the field which a user uses for the 1st field, and

the number corresponding to the last block are memorized. It is characterized by memorizing new data
to a top block, when the block which has the last number is the last block, and memorizing new data to
the block next to the block which has the last number, when the block which has the last number is not
the last block.

[0045] A detection means by which an information processor according to claim 27 detects the
command from a predetermined user, A processing means (for example, sequencer 91 of drawing 3 ) to
process a command, and an output means to output the result of processing of a processing means, Are
used by one or more users memorized to the 1st field which memorizes one or more users’ data, and the
1st field. It has a storage means (for example, EEPROM66 of drawing 3 ) by which the 2nd field
managed per block of predetermined magnitude is formed. A storage means It is characterized by
memorizing two or more data which specify an access privilege different, respectively to the 1st field to
each user as opposed to the predetermined field in the 2nd field. -

[0046] A detection means by which an information processor according to claim 30 detects the
command from a predetermined user (for example, BPSK demodulator circuit 62 of drQvjng,__3 ), A
processing means (for example, sequencer 91 of drawing 3 ) to process a command, and an output
means to output the result of processing of a processing means (for example, BPSK modulation circuit
68 of g1ray_y__i_ng___3_ ), Are used by two or more users memorized to the 1st field which memorizes two or
more users’ data, and the 1st field. It has a storage means (for example, EEPROM66 of drawing 3 ) by

which the 2nd field managed per block of predetermined magnitude is formed, and a storage means is
characterized by memorizing the data with which two or more users use the predetermined field in the
2nd field jointly to the 1st field.

[0047] A detection means by which an information processor according to claim 33 detects the
command from a predetermined user (for example, BPSK demodulator circuit 62 of drawing 3 ), A

processing means (for example, sequencer 91 of draw_ir_1g_3_ ) to process a command, and an output
means to output the result of processing of a processing means (for example, BPSK modulation circuit
68 of drawing 3 ), Are used by two or more users memorized to the 1st field which memorizes two or
more users’ data, and the 1st field. It has a storage means (for example, EEPROM66 of d_raw_ing_3_ ) by
which the 2nd field managed per block of predetermined magnitude is formed. A storage means It is
characterized by memorizing the predetermined field in the 2nd field, and two or more data which
specify the access privilege from which two or more users differ, respectively to the 1st field.
[0048] Drawing 1 shows an example using R/W1 and IC card 2 of a non-contact card system. Using an
electromagnetic wave, R/W1 and IC card 2 are non-contact, and transmit and receive data.
[0049] If R/W1 transmits a predetennined command to IC card 2, IC card 2 receives the command and
is made as [ perform / processing corresponding to the command ].
[0050] If R/W1 transmits data to IC card 2, the command is received, and IC card 2 which is the gestalt
of 1 operation of the information processor of this invention processes the received command, and is
made as [ transmit / to R/W1 / the response data corresponding to the processing result].
[0051] Moreover, it connects with a controller 3 through a predetermined interface (for example, RS-
485A), and a predetermined control signal is supplied to R/W1 from a controller 3, and it is made as
[ process ] according to the control signal.
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[0052] Drawing 2 shows the configuration of R/W1.

[0053] In IC21 Processing of data The communication link with SPU (Signal Processing Unit)32 and
the controller 3 which process the data received from the data and IC card 2 which are transmitted to

DPU (Data Processing Unit)31 to perform and IC card 2 It is ** to SCC (Serial Communication

Controller)33 which carries out, and processing of data. The ROM section 41 which has memorized

*** * information beforehand, The memory section 34 which consists of RAM sections 42 which

memorize the data in the middle of processing temporarily is connected through the bus.

[0054] Moreover, the flash memory 22 which memorizes predetermined data is also connected to this
bus.

[0055] DPU31 is made as [receive / from SPU32 / the response data received from IC card 2 ] while
outputting the command transmitted to IC card 2 to SPU32.

[0056] SPU32 is made in the response data transmitted with IC card 2 as [ perform / to reception and its

data / from a demodulator circuit 25 / predetermined processing ] while outputting to a modulation

circuit 23, after performing predetermined processing (for example, BPSK (BiPhase Shift Keying)

modulation (after-mentioned)) to the command transmitted to IC card 2.

[0057] A modulation circuit 23 is data to which the subcarrier of the predetermined frequency (for

example, 13.56MHz) supplied from the oscillator 26 was supplied from SPU32, and is made as

[ output / through an antenna 27 / the generated modulated wave / carry out an ASK (Amplitudeshift

Keying) modulation and / to IC card 2/ as an electromagnetic wave ]. At this time, a modulation circuit
23 makes a modulation factor less than one, and performs an ASK modulation. That is, when data are a

low level, it is made for the maximum amplitude of a modulated wave not to become zero.

[0058] The demodulator circuit 24 is made as [ output / restore to the modulated wave (ASK modulated
wave) which received through the antenna 27, and / to SPU32 / the data to which it restored ].

[0059] Drawing 3 shows the example of a configuration of IC card 2. In this IC card 2, IC51 is made as

[ receive / through an antenna 53 / the modulated wave transmitted by R/W1 ]. In addition, a capacitor

52 constitutes LC circuit with an antenna 53, and is made as [ side / with the electromagnetic wave of a

predetermined frequency (carrier frequency) ].

[0060] In IC51 RF interface section 61 While detecting the modulated wave (ASK modulated wave)

which received through the antenna 53, getting over in the ASK recovery section 81 and outputting the

data after a recovery to the BPSK demodulator circuit 62 and the PLL (Phase Locked Loop) section 63

At a voltage regulator 82, it is ASK **. The signal which the tone section 81 detected is stabilized and it

is made as [ supply / each circuit / as direct current power ].

[0061] Moreover, RF interface section 61 oscillates the signal of the same frequency as the clock
frequency of data in an oscillator circuit 83, and is made as [ output / to the PLL section 63 / the signal ].

[0062] And the ASK modulation section 84 of RF interface section 61 Corresponding to the data
supplied from operation part 64, fluctuate the load of the antenna 53 as a power source of IC card 2. (For
example, correspond to data and a predetermined switching element is made to turn on / turn off, and
only when a switching element is an ON state, a predetermined load is connected to an antenna 53 at

juxtaposition) By things The modulated wave which has received through an antenna 53 (when
transmitting data from IC card 2) maximum amplitude of a modulated wave is fixed —- * ** * -- an ASK

modulation is carried out and the modulation component is transmitted to R/W1 through an antenna 53 -

— it is made like (the terminal voltage of the antenna 27 of R/W1 is fluctuated).

[0063] From the data supplied from the ASK recovery section 81, the PLL section 63 generates the
clock signal which synchronized with the data, and is made as [ output / to the BPSK demodulator

circuit 62 and the BPSK modulation circuit 68 / the clock signal ].

[0064] The BPSK demodulator circuit 62 is made as [ output / according to the clock signal supplied
from the PLL section 63, / restore to the data and / to operation part 64/ the data to which it restored],
when the BPSK modulation of the data to which it restored in the ASK recovery section 81 is carried
out.

[0065] When the data supplied from the BPSK demodulator circuit 62 are enciphered, operation part 64
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is made as [process / the data / by the sequencer 91 / as a command ], after decrypting the data in a
code / decode section 92. In addition, when data are not enciphered, the data supplied from the BPSK

demodulator circuit 62 are directly supplied to a sequencer 91 without a code / decode section 92.

[0066] The sequencer 91 is made as [perform / processing corresponding to the supplied command ].
4 For example, a sequencer 91 processes the data memorized by EEPROM66 at this time.

[0067] The parity operation part 93 of operation part 64 is made as [ compute / a Reed Solomon code]
as parity from the data memorized by EEPROM66 and the data memorized by EEPROM66.

[0068] Furthermore, operation part 64 is made as [ output / to the BPSK modulation circuit 68 / the
response data (data transmitted to R/W1) corresponding to the processing ], after performing processing

predetermined by the sequencer 91.

[0069] The BPSK modulation circuit 68 carries out the BPSK modulation of the data supplied from

operation part 64 (after-mentioned), and is made as [output / to the ASK modulation section 84 of RF

interface section 61 / the data after a modulation].

[0070] RAM67 is made as [memorize / the data in the middle of processing etc. / temporarily ], when a

sequencer 91 processes.

[0071] EEPROM (Electrically Erasable and Programmable ROM)66 is the memory of a non-volatile,
and even after IC card 2 ends the communication link with R/W1 and an electric power supply stops, it

is made as [memorize / data / continue ]. The fundamental program required for a sequencer 91 to

process the command from R/W1 is memorized by ROM65.

[0072] Drawing 4 shows an example of assignment of the memory of EEPROM66.

‘ [0073] EEPROM66 has 40 bytes of 256 physical blocks. Each physical block consists of a total of 40

bytes of 32 bytes of data division (D00 thru/or Dlf), 2 bytes of attribute section (AT1, AT2), and 6 bytes

of parity section (P0 thru/or P5).

[0074] The physical block number ffH (H expresses the hexadecimal) of EEPROM66 is assigned to the

system ID block. The system ID block has memorized the information about the security of IC card 2.

[0075] Next, the physical block is assigned to the common area definition block (Common Area
Definition Block) (the 1st field) or the provider domain—defined block (Provider Area Definition Block)

(the 1st field) one by one toward OOH from the physical block number fdH. ‘

[0076] When IC card 2 is published by EEPROM66, those (provider) who offer the system using this IC

card 2 with predetermined equipment (issue machine) are registered into it. An issue machine is 1

physical block per one provider, carries out sequential use of the provider domain—defined block toward

00H from the physical block number fdH, and registers a provider.

[0077] The common area definition block and the provider domain—defined block have memorized the
information on the location of the storage region which a provider uses etc.

[0078] And the physical block which is not used as a system ID block, a common area definition block,
and a provider domain—defined block is assigned to the user block (User Block) used by the provider.

[0079] Drawing 5 shows an example of the assignment of each data to a system ID block.

[0080] As for D00 thr11/or D0f of data division, the manufacture ID at the time of manufacture of
EEPROM66 (Manufacture ID) (IDm) is memorized. A field D00 thru/or D03, a field D04 or D07, a
field D08 or D0b and field D0c thru/or D0f have memorized the IC code of EEPROM66, the code

(Manufacture Equipment Code) of the manufacture machine which created EEPROM66, the

manufacture date (Manufacture Date) of EEPROM66, and the manufacture serial number (Manufacture

Serial Number) of EEPROM66, respectively.

[0081] By using this information on IDm, all IC cards 2 (EEPROM66) are discriminable. In addition, a
manufacture date sets January 1, 2000 to 0000H, and makes it the days from January 1, 2000. In

addition, when a manufacture date is the 1990 set, a manufacture date is expressed as negative days

from January 1, 2000 using a two's complement.

[0082] The issue ID (Issue ID) (IDi) when D10 thru/or D1f of data division publishes this ID card 2 is
memorized. A field D10 thru/or D13, a field D14 or D17, a field D18 or D1b and field D10 thru/or 1f of

the codes of the issue machine which published the category / group number which shows the category

and group to whom IC card 2 belongs, and this IC card 2, the dates which published IC card 2, and the
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expiration dates of IC card 2 are memorized, respectively. A

[0083] D_r_awi_r_1_g__§ shows the attribute section of a system ID block. The attribute section has memorized
the number of providers registered. In case an issue machine registers one provider, one physical block

is used for it and it updates the value of this attribute section then.

[0084] The value of the attribute section is set as zero at the time of manufacture, and when an issue
machine registers a provider into IC card 2 after that, it updates the value of the attribute section by the

number of providers registered.

[0085] The parity section of a system ID block has memorized the Reed Solomon code (RS sign)
Calculated by the parity operation part 93 from the value of each bit of data division and the attribute
section. Therefore, the value of the parity section is recalculated whenever data division or the attribute

section is updated.

[0086] _D__r_awi_n_g_7 shows an example of a Common area definition block and a provider domain—defined
block. In addition, these blocks are beforehand written in by the issue machine, when IC card 2 is

published.

' [0087] The common area definition block has been arranged at the physical block number feH of
EEPROM66, and has memorized a setup of the storage region (common area (Common Area)) (the 2nd

field) used by all providers.

[0088] From the physical block number fdH of EEPROM66, the provider domain—defined block has
been arranged toward 00H, is 1 physical block per one provider, and has memorized a provider's
information.

[0089] As shown in drawing 7 , the data division D00 of a domain—defined block (a common area
definition block and provider domain—defined block) thru/or the fields D00 and D01 of D1f have
memorized the provider code (Provider Code) which shows provider's class. In the common area
definition block, the value of fields D00 and D01 is set to 0000H, and, in the provider domain—defined

block, let the value of fields D00 and D01 be the value of either 0001H thru/or FFFFH.

[0090] The field D02 of the data division of a domain—defined block thru/or D05 have memorized the
allocation table (Allocation Table) which consists of numbers BN1 (fields D04 and D05) (BN1> BNO)
of the next physical block of the number BNO (fields D02 and D03) of the physical block of the head of
the storage region (provider field (Provider Area)) (the 2nd field) which this provider uses, and the
number of the physical block of an end. a provider field is set as the position (the physical block number
BNO —— or (BN 1-1)) of EEPROM66 except a system block (a system ID block, domain—defined block),
as shown in drawing 8 .

[0091] Thus, since the provider field is specified by BNO and BN1, it is not the area size used by the
provider (user), and for the information on the amount proportional to the number of providers, data can
be managed and use effectiveness of memory can be made high.

[0092] The field D06 of the data division of a domain—defined block thru/or D09 have remembered the
partition table (Partition Table) which consists of the block counts BRW (fields D08 and D09) of the
read/write block in a random access field to be block count BRA (fields D06 and D07) of a random

access field (after—mentioned) among the storage regions which a provider uses. At this time, block
count BRA of a random access field is set as formula BRA=0 or the value with which are satisfied of

formula 2xn<=BRA<=BN1-BNO (n is the number of light buffers (after—mentioned)), and the block
count BRW of a read/write block is set as BRW=0, when it is BRA=0, and when it is BRA!=0, it is set
as the value with which are satisfied of formula n<=BRW<=BRA-n.

[0093] Field D0a of the data division of a domain—defined block and D0b have memorized several 11 of
the light buffer of a random access field. A 11 light buffer is used when making coincidence memorize 11
data to logical-block number 00H thru/or (00+n (hexadecimal display)) H of a random access field. In
addition, when memorizing data to the physical block which has other logical-block numbers among
random access fields, only one light buffer is used.

[0094] as mentioned above, according to a domain—defined block, it is shown in drawing 8 -— as —— the
physical block number BNO —— a field (a provider field or common area) is assigned to the provider
specified in provider code, further, the physical block of the BRA individual of the field (a provider field
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or common area) is assigned to a random access field, and the remaining physical blocks are assigned to

the sequential access field (after—mentioned) for or (BN 1-1).

[0095] Furthermore, according to the domain-defined block, as shown in drawing 8 , the random access
field is logically assigned to the read/write block of a BRW individual, the read-only block, and the 11

light buffer. In addition, a read/write block and physical blocks other than a light buffer are assigned to a

read-only block.

[0096] Field DOC of the data division of a domain-defined block and D0d have memorized the Perth
block permission which has the information on the access privilege to the Perth block (Purse Block)
(after—mentioned) in the storage region (random access field) which this provider uses.

[0097] Drawing 9 shows an example of the Perth block permission.
[0098] The Perth block permission (16 bits, b0, or bf) is read to the Perth block, and shows authorization
or the disapproval of an add instruction and a subtraction instruction.

[0099] The Perth block permission of a common area definition block has memorized whether the Perth
block is used in the storage region (common area) set up with a common area definition block to Field

(bit) bb. That is, in the case of bb=0, the Perth block is not used. In the case of bb=1, the Perth block is
used. And especially the field (bit) of others in the Perth block permission of a common area definition
block is not used. In addition, in the case of bb=1, the read/write block whose logical-block number is
00H is used as a Perth block.

[0100] Next, in the Perth block permission of a provider domain-defined block, it has memorized
whether the Perth block is used in the storage region set up with this provider domain-defined block to

the field b3. That is, in the case of b3=0, the Perth block is not used. In the case of b3=1, the Perth block

is used. In addition, in the case of b3=1, the read/write block whose logical-block number is 00H is used
as a Perth block.

[0101] And the propriety of an add instruction to the Perth block was memorized to the field b2, the
propriety of a subtraction instruction to the Perth block was memorized to the field b1, and the propriety
of read-out to the Perth block is memorized to the field b0 (in the case of bi=1 (1 i: 0, 2), the instruction

is permitted and, in the case of bi=0, the instruction is not permitted). Moreover, it has memorized to
Field bb whether the Perth block is used in the storage region set up with a common area definition

block. In addition, the same value as bb of the Perth block permission of a common area definition block

is memorized by bb.

[0102] Furthermore, the propriety of an add instruction to the Perth block was memorized to Field ba,
the propriety of a subtraction instruction to the Perth block was memorized to the field b9, and the

propriety of read-out to the Perth block is memorized to the field b8 (in the case of bi=1 (8 i: 9a), the
instruction is permitted and, in the case of bi=0, the instruction is not permitted).

[0103] Field D0e of the data division of a domain-defined block of drawing] and D0f memorized the
version number of the security key (a common key and provider key) used for encryption and a

decryption at a provider's (R/W1) authentication, and a list, and a field D10 thru/or 1f of the security key
are memorized. ,

[0104] In addition, when R/W1 polls, IC card 2 returns the version number of these two keys (a
common key and provider key). Therefore, in authentication between R/W1 and IC card 2, the security

key of two or more versions can be used properly. _

[0105] And the attribute sections AT1 and AT2 of a domain-defined block are formed as a reserve, and
especially information is not memorized. The parity section of a domain-defined block has memorized
the parity (RS sign) calculated from the value of all the bits of data division and the attribute section.
[0106] Thus, the domain-defined block set up by the issue machine has memorized a provider code, an
allocation table, a partition table, the Perth block permission, the security key version, and the security
key.

[0107] ,Dr.a_w_ing 10 shows an example of a user block. As mentioned above with reference to dra_w_i_r_1g_4 ,
physical blocks other than a system ID block, a common area definition block, and a provider domain-
defined block are used by the provider as a user block among the rooms of EEPROM66.

[0108] For example, if eight providers are registered when room consists of 256 blocks as shown in
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drawing 4 , 246 (= 256-10) blocks of those other than the system block of a total of ten (= 1+1+8)

individuals of a system ID block, a common area definition block, and eight provider domain—defined

blocks will be used as a user block. Moreover, if 40 providers are registered, a system block will become

a total of 42 (= 1+1+40) individuals, and the user block of 214 (= 256-42) individuals will be secured.

[0109] A user block is assigned to each provider according to the allocation table ( gl_r_awing,,_7_,) of a

domain—defined block. In addition, since a provider uses the user block currently assigned beforehand

with reference to an allocation table, he does not access other than the field (a provider field or common

area) assigned on the allocation table.

[0110] The user block of the field (a provider field or common area) assigned on the allocation table is

assigned to the random access field and the sequential access field according to the above—mentioned

partition table (  7).

[0111] Furthermore, the user block of a random access field is used as either a read/Write block, a read-

only block and a light buffer, and the numberof these blocks is set up as mentioned above according to

the number of a partition table and light buffers.

[0112] Thus, the data division D00 thru/or D1f of a user block currently assigned is used according to

processing by the provider to whom the user block is assigned. .

[0113] The attribute section of a user block of a random access field has memorized the incremental

counter (Incremental Counter) (bits bf and be) and the logical-block number (Bit bd thru/or b0), as

shown in drawing 11 .

[01 14] A logical-block number and an incremental counter are used when accessing the user block of a
random access field.

[0115] When reading the data memorized to the random access field, it is a logical-block number, and

the data (physical block) to read are searched and the newest data are read with reference to the

incremental counter of the data which have the logical-block number.

[0116] On the other hand, when memorizing data to a random access field, after using as a light buffer

the physical block (after—mentioned) which became unnecessary with reference to the logical-block

number and incremental counter of data which have already been memorized to the random access field,

data are written in the light buffer.

[01 17] In addition, when the Perth block permission of an above-mentioned domain—defined block is set

up so that the Perth block may be used, the read/write block whose logical-block number is 00H is used
as a Perth block.

[0118] The Perth block is used to read the value already memorized when performing addition and

subtraction of data frequently when setting up the access privilege to data finely (since possibility that

information will be revealed increases). '

[0119] shows an example of the Perth block. The data division D00 of the Perth block the
field D00 of D1f thru/or D07 are used as Perth data division. The data division D00 of the Perth block

the field D08 of D1f thru/or D0f have memorized Execution ID (Execution ID). In addition, the field

D10 thru/or D1f of data division of the Perth block is set up read-only, although used as user data
division.

[0120] The Perth data division have memorized predetermined data. Execution ID is referred to when
the add instruction or subtraction instruction to the Perth block is executed, and it is compared with the
execution ID contained in the add instruction or a subtraction instruction.

[0121] On the other hand, the attribute section of a user block of a sequential access field has memorized

the lap round number (Bit bf thru/or b0), as shown in drawing 13 . In the sequential access field, if data

(sequentially) are memorized in an order from the physical block of the head of a field and data are
memorized to the physical block of the last of a field, data are again memorized in an order from the

physical block of the head of a field (overwritten). The lap round number has memorized the sequence.

[0122] Therefore, when accessing the user block of a sequential access field, while being used, when
memorizing data to a sequential access field, sequential reference of the lap round number is carried out.

And data are memorized by the next physical block of the physical block which has a lap round number

at the tail end till then. At this time, the lap round number of the physical block data were remembered
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to be is set as the number which added 1 to the lap round number at the tail end till then.

[0123] In addition, a failure occurs in the middle of a store at the time of the last store, and when the

parity error (physical memory colla tempestade PUSHON) has arisen in the physical block which has a

lap round number at the tail end, new data are memorized by the physical block, for example. Moreover,

new data are memorized by the physical block of the head of a sequential access field when the physical

block which has a lap round number at the tail end is a physical block of a sequential access end-of-

region rate. -

[0124] As mentioned above, EEPROM66 is suitably used for each provider.
[0125] Next, with reference to the flow chart of gs/ingljé , and the timing chart of drawing 15 ,
actuation of IC card 2 and R/W1 is explained.

[0126] First, a predetermined electromagnetic wave is emitted from an antenna 27, the loaded condition
of an antenna 27 is supervised, IC card 2 approaches, and R/W1 corresponding to the provider registered

into IC card 2 in step S1 stands by until change of loaded condition is detected. In addition, R/W1 emits

the electromagnetic wave which carried out the ASK modulation by the data of a short predetermined

pattern, and you may make it repeat the appeal to IC card 2 in step S1 until the response from IC card 2
is obtained in fixed time amount.

[0127] When R/W1 detects approach of IC card 2 in step S1 (time of day t0 of drawing 1.5 ), it
progresses to step S2. SPU32 of R/W1 The square wave of a predetermined frequency (a clock

frequency twice the frequency [ for example, ] of data) as shown in drawing 16 (a) is made into a
subcarrier. By the data (command corresponding to the processing which IC card 2 is made to perform)

(for example, data shown in drawing 16 (b)) transmitted to IC card 2, a BPSK modulation is performed

and the generated modulated wave (BPSK modulating signal) ( _draw_i_ng_1_6, (c)) is outputted to a
modulation Circuit 23.

[0128] In addition, as shown in drawing 16 (c) using differential conversion at the time of a BPSK
modulation A value makes the same thing as the last BPSK modulating signal ("1", "0" or "0", "1") a

BPSK modulating signal, when the data of 0 appear. The value makes what reversed the phase of the

last BPSK modulating signal (thing which made "0" reverse "1" and made "1" reverse "0") the BPSK

modulating signal, when the data of 1 appear.

[0129] Thus, since it gets over to the original data also when a BPSK modulating signal is reversed by
holding data by change of the phase of a modulated wave using differential conversion, when getting

over, the need of considering the polarity of a modulated wave is lost.

[0130] And a modulation circuit 23 is the BPSK modulating signal, the ASK modulation of the
predetermined subcarrier is carried out with less than (for example, 0.1) one modulation factor (=

maximum amplitude of the maximum amplitude/subcarrier of a data signal), and the generated

modulated wave (ASK modulated wave) is transmitted to IC card 2 through an antenna 27 (during the

time of day t0 of drawing 15 thru/or time of day t1).

[0131] In addition, when not transmitting, the modulation circuit 23 is made as [ generate / with the high
level of the two level (high level and low level) of a digital signal / a modulated wave ].

[0132] Next, in step S3, IC cards 2 are an antenna 53 and a capacitor 52, transform into an electrical
signal a part of electromagnetic wave which the antenna 27 of R/W1 emitted, and output the electrical

signal (modulated wave) to RF interface section 61 of IC51. and the ASK recovery section 81 of RF
interface section 61 controls the dc component of the generated signal, extracts a data signal, and outputs

the data signal to the BPSK demodulator circuit 62 and the PLL section 63 while it supplies the signal

generated in the modulated wave by rectifying and carrying out smooth (namely, envelope detection --

carrying out) to a voltage regulator 82.

[0133] A voltage regulator 82 stabilizes the signal supplied from the ASK recovery section 81, generates

direct current power, and supplies it to each circuit.

[0134] In addition, the terminal voltage V0 of an antenna 53 is as follows, for example at this time.
V0=V10(1+kxVs (t)) cos (omegat)

[0135] It is here, and in V10,'k shows a modulation factor and Vs (t) shows the signal component for the
amplitude of a carrier component, respectively.
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[0136] Moreover, the value VLR of a low level in the electrical potential difference V1 after
rectification by the ASK recovery section 81 is as follows, for example.

VLR=V10(1+kx (-1))-Vf[0137] Here, Vf shows the voltage drop in the diode D of a rectifier circuit.
Usually, Vf is about 0.7 volts.

[0138] And a voltage regulator 82 stabilizes rectification and the signal by which smooth was carried out
by the ASK recovery section 81, and supplies it to each circuits including operation part 64 as direct
current power. In addition, since the modulation factor k of a modulated wave is less than one, its
voltage variation after rectification (difference of high level and a low level) is small. Therefore, a
voltage regulator 82 can generate direct current power easily.

[0139] When a modulation factor k receives 5% of modulated wave so that V10 may become 3 volts or
-more, for example, the low-level electrical potential difference VLR after rectification It becomes more
than 2.15 (=3x(1-0.05)-0.7) bolts. A voltage regulator 82 While being able to supply electrical potential
difference sufficient as a power source to each circuit, amplitude 2xkxV10 (Peak~to—Peak value) of the
alternating current component (data component) of the electrical potential difference V1 after
rectification It becomes more than 0.3 (= 2x0.05x3) bolts, and the ASK recovery section 81 can restore

to data by the sufficiently high S/N ratio.

[0140] Thus, when a modulation factor k uses less than one ASK modulated wave, while performing the
communication link with a low (in high condition of a S/N ratio) error rate, direct current voltage

sufficient as a power source is supplied to IC card 2.

[0141] And according to the clock signal supplied from the PLL section 63, the BPSK demodulator
‘circuit 62 restores to the data signal (BPSK modulating signal) from the ASK recovery section 81, and

outputs the data to which it restored to operation part 64.
[0142] Next, in step S4, when the data supplied from the BPSK demodulator circuit 62 are enciphered,

. after decrypting operation part 64 in a code / decode section 92, it supplies the data (command) to a
sequencer 91, and performs processing corresponding to the command (during the time of day t1 of
drawing 15 thru/or time of day t2). In addition, while the value had transmitted the data of 1, R/W1 is
standing by, until it receives the answerback from this period 2, i.e., an IC card. Therefore, in this
period, IC card 2 has received the modulated wave with fixed maximum amplitude.
[0143] Next, in step S5, the sequencer 91 of operation part 64 outputs data (data transmitted to R/W1),
such as a processing result, to the BPSK modulation circuit 68. Like SPU32 of R/W1, after the BPSK
modulation circuit 68 carries out the BPSK modulation of the data, it is outputted to the ASK
modulation section 84 of RF interface section 61.

[0144] The ASK modulation section 84 and by fluctuating the load connected to the both ends of an
antenna 53 according to data using a switching element The modulated wave which has received (in the
time of transmission of IC card 2) the maximum amplitude of a modulated wave becomes fixed -— **** —
— an ASK modulation is carried out according to the data to transmit, the terminal voltage of the antenna

27 of R/W1 is fluctuated according to it, and the data is transmitted to R/W1 (during the time of day t2
of _drawing_15 thru/or time of day t3).

[0145] In step S6, as for the modulation circuit 23 of AR/W1, the value is continuing transmission of the
data of 1 (high—level) at the time of reception of the data from IC card 2. And a demodulator circuit 25
detects the data transmitted with IC card 2 from minute fluctuation (for example, dozens of microvolts)

of the terminal voltage of the antenna 27 of IC card 2, and the antenna 27 combined in
electromagnetism.

[0146] And it gets over and a demodulator circuit 25 outputs the generated digital data to SPU32, after
amplifying the detected signal (ASK modulated wave) with the amplifier of high interest profit.
[0147] And in step S7, after restoring to the data (BPSK modulating signal), it outputs to DPU31 and, as
for SPU32 of R/W1, DPU31 processes the data (during the time of day t3 of drawing 15 thru/or time of
day t4).

[0148] Furthermore, in step S8, when it judges whether a communication link is ended according to a
processing result and it is judged again that it communicates, to step S2, DPU31 of R/W1 is return, step
S2, or step S7, and communicates the following data (command) (time of day t4 thru/or time of day t8 of
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mwmgfi ). On the other hand, when it is judged that a communication link is ended, R/W1 ends the
communication link with IC card 2.

[0149] As mentioned above, using the ASK modulation whose modulation factor k is less than one,

R/W1 transmits a predetermined command to IC card 2, and IC card 2 performs reception and

processing corresponding to the command for the command, and it returns the data corresponding to the

result of the processing to R/W1.

[0150] Next, the actuation when writing in data to EEPROM66 as an example of processing by IC card

2 in above—mentioned step S4 is explained with reference to the flow chart of drawing 17_ thru/or

drawing 21 .

[0151] First, with reference to the flow chart of drawing 17 thru/or drawing 19 , the actuation when

writing data in the random access field of EEPROM66 is explained.

[0152] In step S21, a sequencer 9] judges whether it is that the physical block which writes in data is a

read/write block (the Perth block is not included) (the block to a BRW individual is considered as a

read/write block from BNO at sequence as shown in drawing 8 ), and when it is judged that it is a

read/write block, it progresses to step S22.

[0153] A sequencer 91 progresses to step S23 ( drawing 18 ), when it judges whether it is using the

Perth block (b3=1) and the Perth block is not being used with reference to the Perth block permission

( g1rawing_9_ ) of a provider domain—defined block which has the provider code of R/W1 (in the case of

b3=0).

[0154] On the other hand, when it is judged that the Perth block is used in step S22, a sequencer 91
judges whether the read/write block which writes in whether the logical—block number of the data (it

writes in) to memorize is OOH and data in step S24 has lapped with the Perth block, and when it is

judged that the read/write block which writes in data has not lapped with the Perth block, it progresses to

step S23. [0155] When it is judged that the read/write block which writes in data has lapped with the

Perth block, a sequencer 91 ends processing in step S25, after performing error processing.

[0156] Moreover, when it is judged that the physical block which writes in data in step S21 is not a

read/write block, it progresses to step S26, the physical block in which a sequencer 91 writes data judges

whether it is the Perth block, and when it is judged that it is the Perth block, it progresses to step S27.

[0157] When it is judged that the physical block which writes in data is not the Perth block, a sequencer

91 ends processing in step S28, after performing error processing. _

[0158] In step S27, in a random access field, a sequencer 91 progresses to step S29, when the Perth
block (physical block whose logical—block number is OOH) is looked for and the Perth block is
discovered.

[0159] Since the store to the Perth block cannot be performed when the Perth block is not discovered at
step S27, a sequencer 91 ends processing in step S30, after performing error processing.

[0160] or [ next, / that the add instruction is permitted with reference to the Perth block permission of a
provider domain—defined block in step S29 by the instruction (command) to the Perth block judging

whether it is an add instruction, and a sequencer 91 progressing to step S31 when it is judged that it is an

add instruction ] (b2=1) -- it judges whether it is no.

[0161] And when a sequencer 91 judges that the add instruction to the Perth block is permitted at step
S31, it progresses to step S23.

[0162] On the other hand, when it is judged that the add instruction to the Perth block is not permitted at
step S31, a sequencer 91 ends processing, after performing error processing in step S32, without
executing an add instruction (when it is b2=0).

[0163] Moreover, in step S29, when the instruction to as opposed to [when it is judged that the
instruction to the Perth block is not an add instruction / progress to step S33 and ] the Perth block in a

sequencer 91 judges that it judges whether it is a subtraction instruction and is a subtraction instruction,

it progresses to step S34.

[0164] And in step S34, a sequencer 91 judges whether it is that the subtraction instruction is permitted
(b1=1) with reference to the Perth block permission of a provider domain-defined block, and when it is
judged that the subtraction instruction to the Perth block is permitted, it progresses to step S23.
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[0165] On the other hand, when it is judged that the subtraction instruction to the Perth block is not
permitted at step S34, a sequencer 91 ends processing, after performing error processing in step S35,
without executing a subtraction instruction (when it is b1=0).

[0166] Moreover, in step S33, when it is judged that the instruction to the Perth block is not a
subtraction instruction, a sequencer 91 ends processing in step S36, after performing error processing.

[0167] Next, in step S23 of drawing 18 , a sequencer 91 searches the physical block of a random access
field, and looks for the physical block which has the same logical-block number as the logical-block
number of the data which write in.

[0168] And in step S37, a sequencer 91 judges whether the number of the physical blocks discovered at
step S23 is two. That is, in this system, the last data and the data before last are memorized at least about
each logical block. And when memorizing still newer data, new data are memorized on the data before
last (it may memorize on the data of other logical-block numbers before last). When two physical blocks
of the same logical-block number exist, it progresses to step S38, and the value (00, 01, 10, or 11) of the
incremental counter in the two physical blocks is read and compared.

[0169] And make a physical block with the large value of an incremental counter into the physical block
(new physical block) new data are remembered to be, and let a physical block with the small value of an
incremental counter be the physical block (old physical block) old data are remembered to be.
[0170] However, when the values of two incremental counters are 00 and 11, make into a new physical
block the physical block whose value of an incremental counter is 00, and let the physical block whose
value of an incremental counter is 11 be an old physical block.

[0171] A sequencer 91 memorizes the number (physical block number) of a new physical block to
RAM67 as a variable Y between two physical blocks, and makes RAM67 memorize the number of an

old physical block in step S39 as a variable W (number of the physical block used as a light block).
[0172] Thus, a sequencer 91 progresses to step S49, after making Variable Y and Variable W memorize.

[0173] On the other hand, when it is judged that the number of the physical blocks discovered at step
S23 is not two in step S37, it progresses to step S40 and a sequencer 91 judges whether the number of
the physical blocks discovered at step S23 is one. And when it is judged that it is one piece, it progresses
to step S41. '

[0174] In step S40, when a sequencer 91 judges that the number of the physical blocks discovered at
step S23 is not one, after perfonning error processing, processing is ended in step S42.
[0175] As for saying [ that the same logical block exists only in one piece ], the data before last will not
exist for a certain reason. Then, in this case, it is the physical block of other logical-block numbers, and

the physical block (namely, physical block whose number of the physical blocks which have the same
logical-block number is two) which has data the last and before last is searched, and the physical block
before last of them is used as a light block. For this reason, in step S41, a sequencer 91iprogresses to

step S43, after making RAM67 memorize the number of the discovered physical block (one piece) as a
variable Y.

[0176] In step S43, a sequencer 91 searches the physical block of a random access field, and looks for
two physical blocks which have the same predetermined logical-block number (arbitration) (logical-
block number unrelated to the logical-block number now made into the write-in object).

[0177] In addition, since it retrieves sequentially from logical-block number 00H when searching a
physical block, a smaller number, then retrieval time can be shortened for the logical-block number of
the data which perform write~in processing frequently.

[0178] In step S44 and a sequencer 91 It judges whether the physical block whose logical-block number
is the two same pieces was discovered at step S43. When it is judged that it was discovered, the
incremental counter of two physical blocks discovered by progressing to step S45 is referred to. It
progresses to step S49 ( dr_a_\1mg,_1__9_ ), after making RAM67 memorize the number of the physical block
of the older one as a variable W (number of a light block) between two physical blocks.

[0179] On the other hand, when it is judged in step S44 that two physical blocks were not discovered at
step S43, it progresses to step S46, and a sequencer 91 carries out sequential count of the parity of each
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physical block of a random access field, and looks for the physical block which has started the parity
error as compared with the value memorized by the parity section of each physical block. '
[0180] And when it judges whether there is any physical block which has started the parity error and it is
judged that there is a physical block which has started the parity error, it progresses to step S47, and a
sequencer 91 progresses to step S49, after making RAM67 memorize the number of the physical block
as a variable W (number of a light block).

[0181] In step S46, when it is judged that there is no physical block which has started the parity error, a
sequencer 91 ends processing in step S48, after performing error processing.

[0182] In step S49 of drawing 19 next, a sequencer 91 It judges whether the physical block which writes

in data is the Perth block (physical block whose logical-block number is OOH). When it is judged that it

is the Perth block, the execution ID of the instruction which progresses to step S50 and is performed to

the Perth block When it judges whether it is the same as that of the execution ID of the physical block of

the number memorized as a Variable Y at step S39 or step S41 (drawing 12 ) and it is judged that it is

the same, it judges that this instruction is already processed and processing is ended.

[0183] Thus, since IC card 2 does not process the command when R/W1 carries out the retry of the same

command by using Execution ID and the command is already processed, the same command is not

processed twice.

[0184] In step S50, when the instruction with which a sequencer 91 is performed to the Perth block in

step S51 when the execution ID of the instruction performed to the Perth block judges that it is not the

same as that of the execution ID of the physical block of the number memorized as a variable Y judges

whether it is an add instruction and it is an add instruction, it progresses to step S5 2. .

[0185] In step S52, a sequencer 91 reads the Perth data of the physical block of the number of Variable

Y, calculates the sum of the Perth data and the data contained in the instruction performed to the Perth

block, and uses the sum as the Perth data (new Perth data) in new block data. Thus, it progresses to step

S54, after processing. In addition, let execution ID of the physical block of the number of Variable Y be

the execution ID of new block data at this time. This prevents processing of a duplex.

[0186] On the other hand, when it is judged that the instruction performed to the Perth block is not an

add instruction in step S51 (that is, it is a subtraction instruction), it progresses to step S53, and a

sequencer 91 reads the Perth data of the physical block of the number of Variable Y, calculates the

difference of the Perth data and the data contained in the instruction performed to the Perth block, and

uses the difference as the Perth data (new Perth data) in new block data. Thus, it progresses to step S54,

after processing. In addition, let execution ID of the physical block of the number of Variable Y be the

execution ID of new block data at this time. This prevents processing of a duplex.

[0187] Moreover, in step S49, a sequencer 91 progresses to step S54, when the physical block which

writes in data judges that it is not the Perth block (that is, it is a read/write block).

[0188] And in step S54, a sequencer 91 makes the number which added 1 to the value of the incremental

counter of the physical block of the number of Variable Y the value of the incremental counter of new

block data. However, when the value of the incremental counter of the physical block of the number of

Variable Y is 11, a sequencer 91 sets the value of the incremental counter of new block data to 00.

[0189] Next, in step S55, a sequencer 91 makes the parity of the data newly written in the parity
operation part 93, an incremental counter, and a logical-block number calculate, and makes the value of

the parity the value of the parity section of new block data.

[0190] And a sequencer 91 makes the physical block (light buffer) of the number of the variable W
memorized at either step S39, step S45 or step S47 memorize new block data (the newly memorized
data (for them to be the Perth data and Execution ID in the Perth block), its logical-block number,

incremental counters, and such parity) in step S56.

[0191] As mentioned above, since the data of the same logical-block number as the logical-block
number of the data are left behind to memory by choosing the physical block (light buffer) which

remembers data to be a logical-block number using an incremental counter when a failure occurs in the

midst of the store of data, logically, memory colla tempestade PUSHON does not occur.

[0192] Although the incremental counter was used with the gestalt of the above-mentioned
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implementation in order to distinguish the block with which new data are recorded among the same

logical blocks of a random access field, it is also possible to, distinguish the block with which new data

are recorded by [ at the time of record ] securing 4 bytes of field in a random access field, and making

time of day (the date, time of day, or value of a counter) then, record to it absolutely for example.

[0193] Next, with reference to the flow chart of d_;2_1__\_ving_2Q and d_r_aw_ing__2_1_ , the actuation when writing

data in the sequential access field of EEPROM66 is explained.

[0194] A sequencer 91 makes RAM67 memorize the number of the physical block of the head of a
sequential access field as a variable Z in step S61.

[0195] Next, a sequencer 91 reads the lap round number of the physical block whose physical block
number is Z, while making RAM67 memorize, it reads the lap round number of the physical block

whose physical block number is Z+1, and RAM67 is made to memorize it as a variable B as a variable

A in step S62.

[0196] And in step S63, a sequencer 91 judges whether the difference (A—B) of the value of Variable A
and the value of Variable B is 1, judges that it is the physical block the physical block of the physical

block number Z remembers the data which have a lap round number at the tail end to be when it is not 1,

and progresses to step S66. 4

[0197] When a sequencer 91 judges whether the physical block number Z is the same as the number of
the physical block of a sequential access end-of-region rate in step S64 when it is judged that the
difference (A—B) of the value of Variable A and the value of Variable B is 1, and it is judged that it is the
same, the data with which the physical block of a sequential access end-of-region rate has a lap round
number at the tail end are judged to be the physical block to memorize, and it progresses to step S66.

[0198] In step S64, when the physical block number Z judges that it is not the same as that of the
number of the physical block of a sequential access end-of-region rate, a sequencer 91 returns to step

S62 in step S65, after only 1 makes the value of the variable Z which RAM67 was made to memorize

increase. And processing of step S62 thru/or step S65 is repeated successively, changing the value

(value of the physical block number to search) of Variable Z.

[0199] Thus, the tail end of the lap round number of the data memorized sequentially is discovered. And
in step S66, a sequencer 91 performs the parity check of a block of the number (number of the physical

block at the tail end of = lap round number) of Variable Z.

[0200] And in step S67, it judges whether the parity error has produced the sequencer 91 in the physical
block, and when it is judged that the parity error has arisen, it progresses to step S68.

[0201] In step S68 a sequencer 91 The value of Variable Z judges whether it is the same as that of the
number of the physical block of the head of a sequential access field. When it is judged that it is the

same, the tail end of data (what has started the parity error does not contain) judges that it is the physical

block of a sequential access end-of-region rate, and sets to step S70. It progresses to step S72 ( dramng

2_1 ), after making RAM67 memorize the number of the physical block of a sequential access end-of-
region rate as a new variable Y.

[0202] When it is judged that the value of Variable Z is not the same as that of the number of the
physical block of the head of a sequential access field, after a sequencer 91 makes RAM67 memorize
the value (Z-1) which computed the number of the physical block at the tail end of data by having
subtracted 1 from the value of Variable Z, and computed it as a variable Y in step S71, it progresses to

step S72.

[0203] On the other hand, in step S69, when it is judged that the parity error has not arisen at step S67, a
sequencer 91 progresses to step S72, after making RAM67 memorize the number (value of Variable Z in
this case) of the physical block at the tail end of data as a variable Y.

[0204] Next, in step S72, when it judges whether a sequencer 91 has the number (value of Variable Y)
of the physical block at the tail end of data, and the same number of the physical block of a sequential
access end-of-region rate and it is judged that it is the same, it progresses to step S73.

[0205] And in step S73, it progresses to step S75, after a sequencer's 91 making the number of the
physical block of the head of a sequential access field the number of the physical block which writes in
new data and making RAM67 memorize by making the number into Variable W.
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[0206] It progresses to step S75, after a sequencer's 91 making the number which added 1 to the value of

Variable Y the number of the physical block which writes in new data, making the number Variable W

in step S74 and making RAM67 memorize, when it is judged in step S72 that the number (value of

Variable Y) of the physical block at the tail end of data and the number of the physical block of a
sequential access end-of—region rate are not the same.

[0207] Next, in step S75, since the newly memorized data and the data which judge whether the physical

block (data at the tail end) of the number of Variable Y is the same, and are newly memorized when the

same are already memorized, a sequencer 91 ends processing.

[0208] When it is judged that the physical block (data at the tail end) of the data newly memorized on
the other hand and the number of Variable Y is not the same, in step S76, a sequencer 91 reads the lap

round number of the physical block of the number of Variable Y, and makes the number which added 1

to the value the lap round number of the data (new block data) newly memorized.

[0209] Next, in step S77, a sequencer 91 makes the parity operation part 93 calculate the parity of the
data to memorize and a lap round number (new block data), and writes new block data in it in step S78

at the physical block of a number W.

[0210] Thus, since the data of a lap round number smaller than the lap round number of the data which
were being written in in the midst of the store of new data when a failure occurred since the lap round

number in the data memorized sequentially is retrieved sequentially and new data are memorized to the

next physical block (or physical block of the head of a sequential access field) of the data at the tail end
remain, logically, memory colla tempestade PUSHON is not generated.

[0211] As mentioned above, EEPROM66 is made as [ control / generating of memory colla tempestade
PUSHON ] using the information on the attribute section while being able to offer a storage region
independently to two or more providers.

[0212] In addition, the same user block can also be assigned to two or more providers. In that case, the
same user block is assigned on the allocation table of the provider domain-defined block with which

those providers (overlap provider) are registered. at this time, a different access privilege (read/write --
or read—only) for every provider can be set up to the same user block by setting up the partition table of a
provider domain-defined block for every provider. Furthermore, a predetermined provider can write in
data to the user data division (read—on1y to other providers) of the Perth block which other providers use
by setting up so that the Perth block may not be used to a predetermined provider, and setting up so that
the Perth block may be used to other providers. .

[0213] Moreover, the value of field D0e of a domain-defined block, and D0f (field where the version
number of a security key is usually memorized) By setting it as a predetermined value (for example,

FFFFH), and memorizing a predetermined provider's provider code (a maximum of eight pieces) to the
field D10 thru/or D1f of a domain-defined block further That provider (local common provider) can use

the user block assigned on the allocation table of this domain-defined block as a common area.

[0214] Moreover, the access privilege to the user block can be set up for every local common provider
by registering a local common provider into two domain—defined blocks which assign the same user
block, and setting up a different access privilege for every domain-defined block.

[0215] Thus, corresponding to two or more providers (namely, R/W), processing according to individual
can be performed by setting up an overlap provider and a local common provider.
[0216] In addition, this invention can be applied also when delivering and receiving a signal in the
condition (contact) of having been combined physically besides in the case of delivering and receiving a
signal through radio (non-contact). In the case of interruption of service, or the equipment which
operates by the cell, when the cell has been removed, data can be secured.
[0217] Moreover, the program which performs each above—mentioned processing is recorded on the
transmission medium which consists of record media, such as a magnetic disk and CD—ROM, it provides

for a user, or is transmitted to a user through transmission media, such as a network, is recorded on the
transmission medium which consists of record media, such as a hard disk and solid—state memory, and
can be made to use.

http://WWw4.ipd1.ncipi.go.jp/cgi—bin/tran web cgi ejje 2/28/2007



APPLE INC. 
EXHIBIT 1202 - PAGE 0848

JP,10-105661,A [MEANS] Page 18 of 18

[Translation done.]

http://WWW4.ipd1.ncipi.go.jp/cgi-bin/tran Web cgi ejje 2/28/2007



APPLE INC. 
EXHIBIT 1202 - PAGE 0849

JP,10-105661,A [DESCRIPTION OF DRAWINGS] Page 1 of 2

* NOTICES *

JPO and INPI1‘ are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original

precisely.
2.* ** * shows the word which can not be translated.

3.In the drawings, any words are not translated.

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

[ljgeflvjngi] It is the block diagram showing an example using IC card 2 which is the gestalt of 1
operation of the information processor of this invention of a non-contact card system.
|Drawing 2| It is the block diagram showing the example of a configuration of the reader/writer 1 of
drawing 1 . V

|Drawing 3| It is the block diagram showing the configuration of IC card 2 which is the gestalt of 1
operation of the information processor of‘this invention.
|Drawing 4| It is drawing showing an example of assigmnent of the memory of EEPROM66 of drawing
3 .

_[Drayy_ing_§_]_ It is drawing showing an example of assigmnent of each field of a system ID block of
drawing 4 .

|Drawing 6| It is drawing showing an example of the attribute section of drawing 5 .
[D_@yy,ingV__’Z_] It is drawing showing an example of assignment of each field of a domain-defined block of
drawing 3 .

|Drawing 8| It is drawing showing an example of assignment of a user block of drawing 3 .
|Drawing 9| It is drawing showing an example of the Perth block permission of drawing 7 .
|Drawing 10] It is drawing showing an example of assignment of each field of a user block of Cliwilgg
3 .

[Drawing 11] It is drawing showing an example of the attribute section of a user block of the random
access field of _d_r_a_wing_8_ .

[Qawing 12| It is drawing showing an example of assignment of each field of the Perth block.
|DrawinggQ] It is drawing showing an example of the attribute section of a user block of the sequential
access field of drawginggfi .

|Drawing 14] It is the flow chart which actuation of the non-contact card system of drawing 1 explains.
|Drawing 15] It is the timing chart which actuation of the non-contact card system of drawing 1
explains.

|Drawing 16] It is drawing showing an example of a BPSK modulation.
|Drawing 17] It is a flow chart explaining actuation of IC card 2 at the time of the store to the user block
of the random access field of drawing 8 .

.[_[_)_r_ayy_i_ng,__1_§3_] It is a flow chart explaining actuation of IC card 2 at the time of the store to the user block
of the random access field of drawing 8 .

|Drawing 19] It is a flow chart explaining actuation of IC card 2 at the time of the store to the user block
of the random access field of d_rayv_ing_8 .

|Drawing 20| It is a flow chart explaining actuation of IC card 2 at the time of the store to the user block
of the sequential access field of drawing 8 .
A[_D,r_a_w_ingVg21.] It is a flow chart explaining actuation of IC card 2 at the time of the store to the user block
of the sequential access field of drawing 8 .

[Description of Notations]
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1 Reader/writer 2 IC Card, 3 Controller 21 IC, 23 Modulation circuit 25 A demodulator circuit, 27

Antenna 51 IC and 52 capacitor 53 Antenna 61 RF interface section 62BPSK demodulator circuit, 63

The PLL section 64 Operation part, 65 ROM, 66 EEPROM, 67 RAM 68 BPSK modulation circuit 81

ASK recovery section 82 Voltage regulator 83 Oscillator circuit 84 ASK modulation section 91

Sequencer 92 A code / decode section 93 Parity operation part
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JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
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DRAWINGS

|Drawing 1!
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[Drawing 4]
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A receiving means to receive the command from the equipment‘ of the provider who offers a
predetermined system,

A processing means to process said command,

A transmitting means to transmit the result of said processing,

A storage means by which the user block field where one or more user blocks are managed in the unit of

predetermined magnitude, and the domai11—defined block field which defines use of said user block are

formed while memorizing the data which said provider's equipment uses
Preparation,

Said domain-defined block field consists of two or more domain-defined blocks,

The data which specify the access privilege to the data which specify the user block to be used in each

domain-defined block, and said user block are memorized,

Said command is processed using said data currently recorded on said domain-defined block field.

The information processor characterized by things.

[Claim 2]

Said user block field is assigned and formed in the free area which is not used as said domain—defined
block field.

The information processor according to claim 1 characterized by things.

[Claim 3]

Said two or more domain-defined blocks specify an each of said provider access privilege which is

different, respectively.

The information processor according to claim 1 characterized by things.

’ [Claim 4]
Said command is processed using two or more domain-defined blocks with which the data which

specify said access privilege differ.

The information processor according to claim 3 characterized by things.

[Claim 5] _

The data which specify said access privilege are data which specify access of either [ to the user block of

said user block field ] read/write or a read-only either.
The information processor according to claim 4 characterized by things.

[Claim 6]
While memorizing the data which the equipment of the provider who offers a predetermined system

uses The user block field where one or more user blocks are managed in the unit of predetermined

magnitude, It is a storage means by which the domain-defined block field which defines use of said user

block is formed. Said domain-defined block field In the information processing approach of the

information processor which consists of two or more domain-defined blocks, and equips each domain-

defined block with a storage means by which the data which specify the access privilege to the data

which specify the user block to be used, and said user block are memorized,

The receiving step which receives the command from said provider's equipment,

The processing step which processes said command using said domain-defined block field,
The transmitting step which transmits the result of said processing ’

* **** * -- the information processing approach characterized by things.

[Claim 7]
While memorizing the data which the equipment of the provider who offers a predetermined system
uses The user block field where one or more user blocks are managed in the unit of predetermined

magnitude, It is a storage means by which the domain-defined block field which defines use of said user
block is formed. Said domain-defined block field In the program for information processing of the

information processor which consists of two or more domain-defined blocks, and equips each domain-
defined block with a storage means by which the data which specify the access privilege to the data

which specify the user block to be used, and said user block are memorized,

The reception-control step which controls reception of the command from said provider's equipment,
The processing step which processes said command using said domain-defined block field, .
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The transmission-control step which controls the transmission as a result of said processing

* * * * * * -- the record medium with which the program which the computer characterized by things can
read is recorded.

[Claim 8]
It is the reader/writer for accessing said user block field of an information processor equipped with a

storage means by which the user block field where the data which the equipment of the provider who

one or more user blocks are managed per block of predetermined magnitude, and offers a predetermined
system uses are memorized is formed,

A data—processing means to process the received data received from the transmit data transmitted to said

information processor, and said information processor,
A modulation means to modulate said transmit data,

A recovery means to restore to said received data

Implication,

Said transmit data is a command for accessing said user block controlled based on the data which

specify the access privilege to the data which specify said user block memorized by the domain—defined
block of said storage means, and said user block.

Reader/writer characterized by things.

[Claim 9]
Said command is a command for accessing said user block field based on the data which specify said

access privilege memorized by said two or more [ mutually different ] domain—defined blocks.
The information processor according to claim 8 characterized by things.

[Claim 10]

It is the access approach which accesses said user block field of an information processor equipped with
a storage means by which the user block field where the data which the equipment of the provider who

one or more user blocks are managed per block of predetermined magnitude, and offers a predetermined
system uses are memorized is formed,

The appeal step which performs appeal to said information processor,

The transmitting step which transmits a command to said information processor which answered said

appeal,

The receiving step which receives the transmitting result of said command processed by said
information processor,

The processing step which processes said transmitting result
Implication,
Said transmit data is a command for accessing said user block controlled based on the data which

specify the access privilege to the data which specify said user block memorized by the domain—defined
block of said storage means, and said user block.

The access approach characterized by things.

[Claim 11]
Said command is a command for accessing said user block field based on the data which specify said

access privilege memorized by said two or more [ mutually different ] domain—defined blocks.
The access approach according to claim 10 characterized by things.

[Claim 12]
The data which specify said access privilege are data which specify access of either [ to said user block
of said user block field] read/write or a read-only either.
The access approach according to claim 10 characterized by things.

[Claim 13] ,
It is the program for access processing which accesses said user block field of an information processor
equipped with a storage means by which the user block field where the data which the equipment of the
provider who one or more user blocks are managed per block of predetermined magnitude, and offers a
predetermined system uses are memorized is formed,
The appeal step which performs appeal to said information processor,
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The transmission-control step which controls transmission of a command to said information processor

which answered said appeal,

The reception-control step which controls the reception of a transmitting result to said command

processed by said information processor,

The processing step which processes said transmitting result

Implication,
Said transmit data is a command for accessing said user block controlled based on the data which

specify the access privilege to the data which specify said user block memorized by the domain-defined

block of said storage means, and said user block. '

The record medium with which the program which the computer characterized by things can read is
recorded.

[Procedure amendment 3]

[Document to be Amended] Specification

[Item(s) to be Amended] 0001

[Method of Amendment] Modification

[The contents of amendment]

[0001]

[Field of the Invention]

This invention relates to a record medium at the information processor and the information processing

approach of receiving the command from a predetermined user in an information processor and the

information processing approach, reader/writer and the access approach, and a list especially, processing

the command in them, and transmitting the result of processing to them about a record medium,

reader/writer and the access approach, and a list.

[Procedure amendment 4]

[Document to be Amended] Specification

[Item(s) to be Amended] 0012

[Method of Amendment] Modification

[The contents of amendment]

[0012]

[Means for Solving-the Problem]
A receiving means to receive the command from the equipment of the provider whom an information

processor according to claim 1 provides with a predetermined system, While remembering the data

which a provider's equipment uses to be a processing means to process a command, and a transmitting

means to transmit the result of processing The user block field where one or more user blocks are

managed in the unit of predetermined magnitude, A storage means by which the domain-defined block
field which defines use of a user block is formed is included. A domain-defined block field It consists of

two or more domain-defined blocks. For each domain-defined block The data which specify the access

privilege to the data and the user block which specify the user block to be used are memorized, and it is
characterized by processing a command using the data currently recorded on the domain—defined block
field.

[Procedure amendment 5]
[Document to be Amended] Specification
[Item(s) to be Amended] 0013
[Method of Amendment] Modification
[The contents of amendment]

[0013]
The information processing approach according to claim 6 is characterized by including the receiving

step which receives the command from a provider's equipment, the processing step which processes a
command using a domain-defined block field, and the transmitting step which transmits the result of

processing.

[Procedure amendment 6]
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[Document to be Amended] Specification

[Item(s) to be Amended] 0014

[Method of Amendment] Modification

[The contents of amendment]

[0014]

The program of a record medium according to claim 7 is characterized by including the reception-
control step which controls reception of the command from a provider's equipment, the processing step

which processes a command using a domain-defined block field, and the transmission-control step

which controls the transmission as a result of processing.

[Procedure amendment 7]

[Document to be Amended] Specification

[Item(s) to be Amended] 0015

[Method of Amendment] Modification

[The contents of amendment]

[0015]
Transmit data is characterized by to be a command for accessing the user block controlled based on the

data which specify the access privilege to the data and the user block which are memorized by the

domain—defined block of a storage means, and which specify a user block including a data-processing

means process the received data which received from the transmit data and the information processor
which reader/writer according to claim 8 transmits to an information processor, a modulation means

modulate transmit data, and a recovery means restore to received data.

[Procedure amendment 8]

[Document to be Amended] Specification

[Item(s) to be Amended] 0016
[Method of Amendment] Modification
[The contents of amendment]

[0016]
The appeal step to which the access approach according to claim 10 performs appeal to an information

processor, The transmitting step which transmits a command to the information processor which
answered appeal, The receiving step which receives the transmitting result of the command processed by
the information processor, and the processing step which processes a transmitting result are included.
Transmit data It is characterized by being a command for accessing the user block controlled based on

the data which specify the access privilege to the data and the user block which are memorized by the
domain-defined block of a storage means, and which specify a user block.

[Procedure amendment 9]
[Document to be Amended] Specification

[Item(s) to be Amended] 0017
[Method of Amendment] Modification
[The contents of amendment]

[0017]
The program of a record medium according to claim 13 The appeal step which performs appeal to an
information processor, and the transmission-control step which controls transmission of a command to
the information processor which answered appeal, The reception-control step which controls the
reception of a transmitting result to the command processed by the information processor, and the
processing step which processes a transmitting result are included. Transmit data It is characterized by
being a command for accessing the user block controlled based on the data which specify the access
privilege to the data and the user block which are memorized by the domain-defined block of a storage
means, and which specify a user block.

[Procedure amendment 10]
[Document to be Amended] Specification
[Item(s) to be Amended] 0018
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[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 1 1]

[Document to be Amended] Specification

[Item(s) to be Amended] 0019
[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 12]

[Document to be Amended] Specification

[Item(s) to be Amended] 0020

[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 13]

[Document to be Amended] Specification

[Item(s) to be Amended] 0021

[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 14]

[Document to be Amended] Specification

[Item(s) to be Amended] 0022

[

[

Method of Amendment] Deletion

The contents of amendment]

[Procedure amendment 15]

[Document to be Amended] Specification

[Item(s) to be Amended] 0023

[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 16]

[Document to be Amended] Specification

[Item(s) to be Amended] 0024

[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 17]

[Document to be Amended] Specification

[Item(s) to be Amended] 0025

[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 18]

[Document to be Amended] Specification
[Item(s) to be Amended] 0026
[Method of Amendment] Deletion
[The contents of amendment]

Page 6 of 11

http2//WWW4.ipdl.ncipi.g0.jp/Cgi-bin/tran web cgi ejje?u=http%3A%2F%2Fwww4.ipdl.n... 2/28/2007



APPLE INC. 
EXHIBIT 1202 - PAGE 0869

Page 7 of 11

[Procedure amendment 19]

[Document to be Amended] Specification

[Item(s) to be Amended] 0027

[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 20]

[Document to be Amended] Specification

[Item(s) to be Amended] 0028

[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 21]

[Document to be Amended] Specification

[Item(s) to be Amended] 0029

[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 22]

[Document to be Amended] Specification

[Item(s) to be Amended] 0030

[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 23]

[Document to be Amended] Specification

[Item(s) to be Amended] 0031

[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 24]

[Document to be Amended] Specification

[Item(s) to be Amended] 0032

[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 25]

[Document to be Amended] Specification

[Item(s) to be Amended] 0033

[Method of Amendment] Modification

[The contents of amendment]

[0033]

In an information processor according to claim 1, the command from the equipment of the provider who

offers a predetermined system is received, a command is processed, the result of processing is

transmitted, and while memorizing the data which a provider's equipment uses, the user block field

where one or more user blocks are managed in the unit of predetermined magnitude, and the domain-
defined block field which defines use of a user block are formed. A domain—defined block field consists

of two or more domain—defined blocks, the data which specify the access privilege to the data and the

user block which specify the user block to be used for each domain—defined block are memorized, and a

command is processed using the data currently recorded on the domain—defined block field.
[Procedure amendment 26]
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[Document to be Amended] Specification

[Item(s) to be Amended] 0034

[Method of Amendment] Modification

[The contents of amendment]

[0034]
In the information processing approach and a record medium according to claim 7 according to claim 6,
the command from a provider's equipment is received, a command is processed using a domain—defined
block field, and the result of processing is transmitted.

[Procedure amendment 27]

[Document to be Amended] Specification
[Item(s) to be Amended] 0035

[Method of Amendment] Modification
[The contents of amendment]

[0035]
In reader/writer according to claim 8, processing of the received data received from the transmit data

and the information processor which are transmitted to an information processor is performed, transmit
data is modulated, and received data get over. Moreover, let transmit data be a command for accessing

the user block controlled based on the data which specify the access privilege to the data and the user
block which are memorized by the domain—defined block of a storage means, and which specify a user
block.

[Procedure amendment 28]

[Document to be Amended] Specification
[Item(s) to be Amended] 0036

[Method of Amendment] Modification
[The contents of amendment]

[0036]

In the access approach and a record medium according to claim 13 according to claim 10, appeal is
performed to an information processor, a command is transmitted to the information processor which
answered appeal, the transmitting result of the command processed by the information processor is
received, and a transmitting result is processed. Let transmit data be a command for accessing the user
block controlled based on the data which specify the access privilege to the data and the user block
which are memorized by the domain—defined block of a storage means, and which specify a user block.

[Procedure amendment 29]

[Document to be Amended] Specification
[Item(s) to be Amended] 0037

[Method of Amendment] Deletion
[The contents of amendment]

[Procedure amendment 30]

[Document to be Amended] Specification
[Item(s) to be Amended] 0038
[Method of Amendment] Deletion
[The contents of amendment]

[Procedure amendment 31]

[Document to be Amended] Specification
[Item(s) to be Amended] 0039
[Method of Amendment] Deletion
[The contents of amendment]

[Procedure amendment 32]
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[Document to be Amended] Specification

[Item(s) to be Amended] 0041

[Method of Amendment] Modification

[The contents of amendment]

[0041]

A receiving means to receive the command from the equipment of the provider whom an information

processor according to claim 1 provides with a predetermined system (for example, the antenna 53, RF

interface section 61, and the BPSK demodulator circuit 62 of drawing 3), A processing means to process

a command (for example, sequence 91 of drawing 3), While remembering the data which a provider's

' equipment uses to be a transmitting means (for example, the antenna 53, RF interface section 61, and the
BPSK modulation circuit 68 of drawing 3) to transmit the result of processing The user block field

where one or more user blocks are managed in the unit of predetermined magnitude, A storage means

(for example, EEPROM66 of drawing 3) by which the domain—defined block field which defines use of
a user block is formed is included. A domain—defined block field It consists of two or more domain-

defined blocks. For each domain-defined block The data which specify the access privilege to the data

and the user block which specify the user block to be used are memorized, and it is characterized by

processing a command using the data currently recorded on the domain—defined block field.

[Procedure amendment 33]
[Document to be Amended] Specification

[Item(s) to be Amended] 0042
[Method of Amendment] Modification
[The contents of amendment]

[0042]
Reader/writer according to claim 8 is managed per block of magnitude predetermined in one or more

user blocks. A storage means by which the user block field where the data which the equipment of the

provider who offers a predetermined system uses are memorized is formed It is the reader/writer which

accesses the user block field of an information processor equipped with (for example, EEPROM66 of

drawing 3). Adata-processing means to process the received data received from the transmit data and
the information processor which are transmitted to an information processor (for example, SPU32 of

drawing 2), A modulation means (for example, modulation circuit 23 of drawing 2) to modulate transmit
data, and a recovery means (for example, demodulator circuit 25 of drawing 2) to restore to received
data are included. Transmit data It is characterized by being a command for accessing the user block

controlled based on the data which specify the access privilege to the data and the user block which are

memorized by the domain-defined block of a storage means, and which specify a user block.

[Procedure amendment 34]
[Document to be Amended] Specification
[Item(s) to be Amended] 0043

[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 35]

[Document to be Amended] Specification
[Item(s) to be Amended] 0044

[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 36]

[Document to be Amended] Specification

[Item(s) to be Amended] 0045

[Method of Amendment] Deletion
[The contents of amendment]
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[Procedure amendment 37]

[Document to be Amended] Specification

[Item(s) to be Amended] 0046
[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 38]

[Document to be Amended] Specification

[Item(s) to be Amended] 0047

[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 39]

[Document to be Amended] Specification

[Item(s) to be Amended] 0218

[Method of Amendment] Modification

[The contents of amendment]

[0218]

[Effect of the Invention]

Like the above, the command from the equipment of the provider who offers a predetermined system

according to the information processor according to claim 1 is received, a command is processed, the

result of processing is transmitted, and while memorizing the data which a provider's equipment uses,

the user block field where one or more user blocks are managed in the unit of predetermined magnitude,
and the domain—defined block field which defines use of a user block are formed. Moreover, a domain-

defined block field consists of two or more domain—defined blocks, the data which specify the access

privilege to the data and the user block which specify the user block to be used for each domain—defined
block are memorized, and since the command was processed using the data currently recorded on the

domain—defined block field, two or more access privileges which can be set to a predetermined storage

region can be granted to a predetermined user. The same storage region can be assigned to two or more

users. A different access privilege in a predetermined storage region can be granted to two or more
users.

[Procedure amendment 40]
[Document to be Amended] Specification
[Item(s) to be Amended] 0219

[Method of Amendment] Modification

[The contents of amendment]

[0219]
Since according to the information processing approach and a record medium according to claim 7
according to claim 6 the command from a provider's equipment is received, a command is processed
using a domain—defined block field and the result of processing was transmitted, two or more access

privileges which can be set to a predetermined storage region can be granted to a predetermined user.
The same storage region can be assigned to two or more users. A different access privilege in a

predetermined storage region can be granted to two or more users. ‘
[Procedure amendment 41]
[Document to be Amended] Specification
[Item(s) to be Amended] 0220
[Method of Amendment] Modification
[The contents of amendment]

[0220]
According to reader/writer according to claim 8, processing of the received data received from the
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transmit data and the information processor which are transmitted to an information processor is
performed, transmit data is modulated, and received data get over. Since it was made for transmit data to

be a command for accessing the user block controlled based on the data which specify the access
privilege to the data and the user block which are memorized by the domain—defined block of a storage
means, and which specify a user block, it can grant two or more access privileges which can be set to a
predetermined storage region to a predetermined user. The same storage region can be assigned to two
or more users. A different access privilege in a predetermined storage region can be granted to two or
more users.

[Procedure amendment 42]

[Document to be Amended] Specification

[Item(s) to be Amended] 0221

[Method of Amendment] Modification

[The contents of amendment]

[0221]

According to the record medium of the access approach according to claim 10 and claim 13, appeal is

performed to an information processor, a command is transmitted to the information processor which
answered appeal, the transmitting result of the command processed by the information processor is

received, and a transmitting result is processed. Moreover, since it was made for transmit data to be a

command for accessing the user block controlled based on the data which specify the access privilege to

the data and the user block which are memorized by the domain—defined block of a storage means, and

which specify a user «block, it can grant two or more access privileges which can be set to a

predetermined storage region to a predetermined user. The same storage region can be assigned to two

or more users. A different access privilege in a predetermined storage region can be granted to two or
more users.

[Procedure amendment 43]

[Document to be Amended] Specification

[Item(s) to be Amended] 0222

[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 44]

[Document to be Amended] Specification

[Item(s) to be Amended] 0223

[Method of Amendment] Deletion

[The contents of amendment]

[Procedure amendment 45]

[Document to be Amended] Specification

[Item(s) to be Amended] 0224
[Method of Amendment] Deletion

[The contents of amendment]

[Translation d0ne.]
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Kevin M. Conley

Title: Partial Block Data Programming and Reading Operations in a Non-

Volatile Memory

Application No.2 11/250,238 Filing Date: October 13, 2005

Examiner: Dinh, Ngoc V. Group Art Unit: 2189

Docket No.: SNDK.156US2 Conf. No.2 7727

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

VOLUNTARY AMENDMENT

Sir:

This Voluntary Amendment is being filed in the above-referenced application, in which a

Request for Continued Examination was filed June 5, 2007, in order to amend the claims.

Claim Amendments are reflected in the listing of claims, which begins on page 2 of this

paper.

Remarks begin on page 7 of this paper.

Attorney Docket No.: SNDK.156US2 Application No.: 1 1/250,238
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CLAIM AMENDMENTS

Please amend claim 4, cancel dependent claims 5 and 6 and add new claims 19-25, all

without prejudice, as indicated on the following listing of all the claims in the present application

after this Amendment:

1. - 3. (Cancelled)

4. (Currently Amended) A method of operating a memory system having an array of

reprogramrnable non-volatile charge storage elements organized in blocks of storage elements

that are erasable together and in pages of storage elements within the blocks that are individually

programmable as a unit, comprising:

as part of writing data into pages, recording an indication of a time from a clock source

that data are written into individual pages,

when updating data previously written into one or more initial pages, writing the updated

data into one or more update pages and identify the initial and update data pages by common

logical addresses, and

when reading data of two or more pages having the same logical addresses, read the

indications of the times that data have been stored in the two or more pages and use the data in

the two or more pages having more recent time indications without using data in the two or more

pages having older time indications.

(Cancelled)

(Cancelled)

7. (Previously Presented) The method of claim 4, wherein recording the

indication of the time that data are written into individual pages includes recording the indication

within the pages wherein the data are written.

Attorney Docket No.: SNDK.156US2 Application No.: 1 1/250,238
FILED VIA EFS
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8. (Previously Presented) The method of claim 4, wherein updating data

previously written into one or more initial pages is limited to updating data in a number of pages

less than all of the pages of a block while not updating data in a remaining one or more pages of

the same block.

9. (Previously Presented) The method of claim 8, wherein the memory system

in which the method is carried out utilizes electrically conductive floating gates as the charge

storage elements.

10. (Previously Presented) The method of claim 4, wherein as part of writing

data into pages, logical addresses of the individual pages in which the data are written are also

written in the individual pages.

11. (Previously Presented) The method of claim 4, wherein as part of writing

data into pages, data are written in individual storage elements of the pages with more than two

storage states, thereby storing more than one bit of data in the individual storage elements.

12. (Previously Presented) The method of claim 4, wherein the memory system

in which the method is carried out utilizes electrically conductive floating gates as the charge

storage elements.

13. (Previously Presented) A method of operating a memory system having an

array of reprogrammable non-volatile charge storage elements organized in blocks of storage

elements that are erasable together and in pages of storage elements within the blocks that are

individually programmable as a unit, comprising:

as part of writing data into pages, data are written into the pages of the blocks in

sequence,

updating data previously written into one or more initial pages by writing the updated

data into one or more update pages and identify the initial and update data pages by common

logical addresses, and

Attorney Docket No.: SNDK.156US2 Application No.: 1 1/250,238
FILED VIA EFS
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reading data from the pages of the blocks in an order that is a reverse of the sequence in

which they where written and ignore data in any page having the same logical address as a page

from which data have already been read.

14. (Previously Presented) The method of claim 13, wherein updating data

previously written into one or more initial pages is limited to updating data in a number of pages

less than all of the pages of a block while not updating data in a remaining one or more pages of

the same block.

15. (Previously Presented) The method of claim 14, wherein the memory

system in which the method is carried out utilizes electrically conductive floating gates as the

charge storage elements.

16. (Previously Presented) The method of claim 13, wherein as part of writing

data into pages, logical addresses of the individual pages in which the data are written are also

written in the individual pages.

17. (Previously Presented) The method of claim 13, wherein as part of writing

data into pages, data are written in individual storage elements of the pages with more than two

storage states, thereby storing more than one bit of data in the individual storage elements.

18. (Previously Presented) The method of claim 13, wherein the memory

system in which the method is carried out utilizes electrically conductive floating gates as the

charge storage elements.

19. (New) A method of operating a memory system having an array of

reprogrammable non-volatile charge storage elements organized in blocks of storage elements

that are erasable together and in pages of storage elements within the blocks that are individually

programmable as a unit, comprising:

Attorney Docket No.: SNDK.l56US2 Application No.: 11/250,238
FILED VIA EFS
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as part of writing data into pages, (1) recording an indication of a time that data are

written into individual pages and (2) writing the data in individual storage elements of the pages

with more than two storage states, thereby storing more than one bit of data in the individual

storage elements,

when updating data previously written into one or more initial pages, writing the updated

data into one or more update pages and identify the initial and update data pages by common

logical addresses, and

when reading data of two or more pages having the same logical addresses, read the

indications of the times that data have been stored in the two or more pages and use the data in

the two or more pages having more recent time indications without using data in the two or more

pages having older time indications,

wherein the memory system being operated includes a controller connected with the array

of charge storage elements and is positioned within an enclosed card having externally accessible

electrical contacts connected with the controller.

20. (New) The method of claim 19, wherein recording an indication of a time that

data are written into individual pages includes recording a value of a clock within the memory

system.

21. (New) The method of claim 19, wherein recording an indication of a time that

data are written into individual pages includes recording a different value of a sequence of

numbers.

22. (New) The method of claim 19, wherein recording the indication of the time that

data are written into individual pages includes recording the indication within the pages wherein

the data are written.

23. (New) The method of claim 19, wherein updating data previously written into

one or more initial pages is limited to updating data in a number ofpages less than all of the

pages of a block while not updating data in a remaining one or more pages of the same block.

Attorney Docket No.: SNDK. 1 56US2 Application No.: 1 l/250,238
FILED VIA EFS
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24. (New) The method of claim 23, wherein the memory system in which the method

is carried out utilizes electrically conductive floating gates as the charge storage elements.

25. (New) The method of claim 19, wherein as part of writing data into pages, logical

addresses of the individual pages in which the data are written are also written in the individual

pages.

Attorney Docket No.: SNDK. l 56US2 Application No.: 1 l/250,23 8
FILED VIA EFS
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REMARKS

The previously allowed group of claims 4-12 are being amended by adding a limitation to

independent claim 4 and cancelling dependent claims 5 and 6. New independent claim 19

combines allowed claims 4 and 11 and introduces other limitations in its last paragraph.

Dependent claims 20-25 are taken from allowed dependent claims 5-12.

Information Disclosure Statement

A Supplemental Information Disclosure Statement is being filed herewith to cite a full

English translation of Japanese patent publication no. H10-91490 for which only an English

abstract was previously cited.

Conclusion

It is believed that this application is now in condition for allowance and an early

indication of its allowance is solicited. However, if the Examiner has any further matters that

need to be resolved, a telephone call to the undersigned at 415-276-6534 would be appreciated.

Respectfully submitted,

/3/0
Gerald P. Parsons Date

Reg. No. 24,486

FILED VIA EFS

PARSONS HSUE & DE RUNTZ LLP

595 Market Street, Suite 1900

San Francisco, CA 94105

(415) 318-1160 (main)

(415) 318-1163 (direct)

(415) 693-0194 (fax)

Attorney Docket No.: SNDK.156US2 Application No.: 11/250,238
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): Conley

Title: Block Data Programming and Reading Operations in a Non-Volatile
Memory

Application No.: 11/250,238 Filing Date: October 13, 2005

Examiner: Ngoc V. Dinh Group Art Unit: 2189

Docket No.: SNDK.156US2 Conf. No.: 7727

Mail Stop RCE
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Dear Sir:

Pursuant to 37 C.F.R. §§ 1.56, 1.97 and 1.98, Applicant(s) call(s) the documents listed on

the enclosed Form PTO-1449 to the Examiner’s attention in this patent application.

A copy of the listed foreign patent document is enclosed.

Citation of this document shall not be construed as (1) an admission that the document is

prior art with respect to the invention or inventions claimed in this application, (2) a

representation that a search has been made (other than as indicated by any cited document), or

(3) an admission that the cited information is, or is considered to be, material to patentability as

defined in § 1.56(b).

This information disclosure statement is submitted under 37 C.F.R. § 1.97(b) and

consequently no fee should be required. The Commissioner is authorized, however, to charge

Attorney Docket No.: SNDK.156US2 Application No.: 11/250,238
FILED VIA EFS
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any fee that may be required, or to credit any overpayment, against Deposit Account No. 04-

0258.

FILED VIA EFS

Attorney Docket No.: SNDK.156US2
FILED VIA EFS

Respectfully submitted,

fa fl~r% 7_/_2o1o7
DateGerald P. Parsons

Reg. No. 24,486

DAVIS WRIGHT TREMAINE LLP

505 Montgomery Street, Suite 800

San Francisco, California 94111-6533

Telephone: (415) 276-6500

Facsimile: (415) 276-6599

Email: gera1dparsons@dwt.com

Application No.: 11/250,238
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U.S. Department of Commerce, Patent and Trademark Atty. Docket No. Application No.

INFORMATION DISCLOSURE STATEMENT BY SNDK.156US2 11/250,238
APPLICANT _

Applicants Conf. No.

<Usesheetsifnecessaw> 7727
(Form PTO-1449) Filing Date Art Group

US. Patent Documents

*Examiner Document Filing Date
Initial Number Date Name Subclass If Appropriate

Foreign Patent Documents

Translation

I
_—-——

OTHER ART (Including Author, Title, Date, Pertinent Pages, Etc.)

Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through
citation if not in conformance and not considered. Include copy of this form with your communication to applicant.
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(19) Japan Patent Office (JP) (12) Japanese Unexamined Patent (1 1) Japanese Unexamined Patent

Application publication (A) Application Publication Number
H10-91490

(43) Publication date April 10, 1998

(51) Int. Cl.° Identification

symbols
G06F 12/00 510 510A
O11C 16/06 510A

530C

Status of examination: Not yet requested Number of claims: 6 OL (Total of 6 pages)

(21) Application H8 -242124 (71) Applicant 0000018 89
number SANYO Electric Co., Ltd.

5-5, Keihan-hondori 2-chome,
Moriguchi-shi, Osaka, Japan

(22) Date of September 12, 1996 (72)Applicant 000214892
application Tottori SANYO Electric Co., Ltd.

201, 3-chome, Minamiyoshikata,
Tottori-shi, Tottori, Japan

(72) Inventor Haruaki KANBARA
C/o Tottori SANYO Electric Co., Ltd.
201, 3—chome, Minamiyoshikata,
Tottori-shi, Tottori, Japan

(72) Inventor Shigemi KAHARA
C/o Tottori SANYO Electric Co., Ltd.
201, 3-chome, Minamiyoshikata,
Tottori-shi, Tottori, Japan

(74) Representative Patent Attorney,
Koji YASUTOMI (and one other)

Continued on the last page.

(54) [Title of Invention]
STORAGE DEVICE USING FLASH MEMORY

(57) [Abstract]
PROBLEM TO BE SOLVED: To make it

possible to perform data updates in a short time,
even for NAND-type [lash memories.
SOLUTION: Within a flash memory 3, form a
data area 5 for storing data, an allocation area 6
that corresponds to each data area and stores the
individual logical addresses for said data area,
and a history information area 7 that stores the

storage history information for each logical
address stored in said area 6.
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[Claims]
1. A storage device using flash memory, wherein
a plurality of data areas for storing data, a
plurality of allocation areas, which respectively
corresponds to each of said data areas, for storing
each logical address for each said data area; and a
plurality of history information areas, which

corresponds to each said data area, for storing
storage history information for logical addresses

stored in said allocation areas corresponding to
each data area that corresponds to each said data

area are formed in said flash memory.
2. A storage device using flash memory,

comprising: the flash memory having a plurality
of data areas for storing data, a plurality of
allocation areas, which corresponds to each of
said data areas, for storing each logical address

for each said data area, and a plurality of history
information areas, which corresponds to each said
data area, for storing storage history information
for logical addresses stored in said allocation
areas corresponding to each data area; a free area
detection means to detect free data areas in said

memory; an area search means to search said
allocation areas in which the same logical address
data as entered address data is stored; a means to

generate new history information according to
history information stored in the history
information area corresponding to the allocation

area found by said search means; and a means to
write said address data and new history

information generated by said generating means
to the allocation area and history information area

corresponding to the detected data area detected
by said free data area detection means.

3. A storage device using flash memory, wherein
said writing means according to Claim 2 writes
new data entered along with said address data
into the data area detected by said free data area
search means.

4. A storage device using flash memory, wherein
said flash memory according to any one of
Claims 1-3 is of the NAND type.
5. A storage device using flash memory according
to Claim 4, wherein said data areas, allocation

areas and history information areas that are
corresponding to each other are located in the
same block, which becomes a writing unit.
6. A storage device using flash memory according
to any one of Claims 1-5, wherein said history
information indicates how many times the same
logical address is stored.

[Detailed Description of the Invention]
[0001]

[Technical Field of the Invention] The present

(2)
invention relates to a storage device using flash
memory.

[0002]
[Prior Art] Since flash memory can keep its
memory contents semi-permanently without
battery backup and can access electrically same
as semiconductor memory, there are expectations

for it to be used as a storage device to replace
disk type of memory devices such as FDs

(Floppy Disks) or HDs (Hard Disks).
[0003] However, data in flash memory must be

deleted as a unit of at least a few Kbytes. To
delete or modify one byte data, after moving a

few Kbytes data containing the one byte to be
modified to another memory such as

semiconductor RAM, the few Kbytes area must
be deleted and then the moved few Kbytes data

must be written onto the flash memory. Therefore,
this was a problem since it took too much time.
[0004] Then, in the specification of US. patent
No. 5,404,485, a method is disclosed to improve
data update speed by skipping the process of
re-writing the data area, which is accomplished
by creating allocation areas corresponding to each
data area to store the data in flash memory; by

making it possible to store the logical address of
the data area corresponding to this allocation area
or data indicating that it has been already
updated; by writing new data to free data areas,

by not re-writing to the area where data has been
already stored, when re-writing the already stored

data in the data area, and writing a logical address
of the already stored data above into the

allocation area corresponding to this data area as
well as re-writing data in the allocation area

corresponding to the already stored data to
indicate that the data is already updated.
[0005]
[Problem to be Solved by the Invention] However,

the method disclosed in this U.S. patent is for the
flash memory generally called the NOR type in
which data is written per byte, and cannot be
applied to the NAND type of flash memory
wherein the writing unit is a few hundreds bytes,
while the deleting unit is a few Kbytes.
[0006] In other word, flash memory is
characterized in that for both NOR type and
NAND type, it is easy to change its state from the
non-charge state logic “l” to the charge state
logic “0” compared to the so called “data
deleting” of changing its state from charge to
non-charge. Therefore, if the above data
indicating it is already updated is defined as all

“0”s data, for an example, it is easy to change the
logical address data in the allocation area to all

“0"s of already updated data for the NOR type.
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However, since data cannot be written per one
byte unit, the invention described in the U.S.
patent above cannot be employed for the NAND
type.

[0007]
[Means for Solving the Problem] The present
invention is born by considering the problem

above and basically characterized in that a
plurality of data areas for storing data, a plurality

of allocation areas, which corresponds to each of
said data areas, for storing each logical address

for each of said data areas, and a plurality of
history information areas, which corresponds to

said each of data areas, for storing storage history
information for logical addresses stored in said
allocation areas corresponding to each data area
are formed in flash memory.
[0008]
[Embodiment of the Invention] Fig. 1 is a block
diagram indicating the main circuit configuration
of a system that the present invention is applied
to. The main control unit 1 comprising micro
computer, for an example, accesses to the
semiconductor random access memory RAM2
based on built-in control programs or controls the

flash memory control unit 4 which controls the
flash memory 3.
[0009] The flash memory 3 according to this
embodiment is the NAND type which only

allows to write by a block unit comprising
(512+16) bytes as shown in Fig. 2 and to delete

by a unit comprising 8 blocks (4.125 Kbytes). In
addition, each block described above is divided

into the data area 5 where 512—byte data is stored,
the allocation area 6 where 2-byte logical address

is stored, and the history information area 7
where information is stored indicating how many
times the same two—byte logical address is stored
as shown in Fig. 3; the rest of the 12 bytes are
used as storage area 8, such as this ECC data.
[0010] The flash memory control unit 4 reads or
writes data into the flash memory 3 described
above based on address data or new data supplied
under control of the main control unit 1 and

comprises dedicated gate arrays and one-chip
microcomputers.
[0011] Next the operation of this embodiment is
described. Fig. 4 is a flow chart showing the
control operation when writing data into the flash
memory 3 in the flash memory control unit 4.
[0012] The flash memory control unit 4 performs
initialization for wiiting new data (including
updating) in S1 step once an instruction is
received from the main control unit 1, which tells

to write new data DN into the logical address a.

[0013] Specifically, “0”, the head block number,

(3)
is set to the variable i to specify each block in the
flash memory 3; “-1” is set to the variable cnt to
store data in the history information area 8; and
“-1” is set to the variable blk to store the block

number. However, the variables i, cnt and blk

described above are kept in the RAM (not shown)
in the flash memory control unit 4.
[0014] In the following S2 step, whether the
logical address stored in the allocation area

(hereinafter called alloc [i]) in the block i in the
flash memory 3 is matched to the logical address
a or not is decided.

[0015] If they are matched, in the S3 step, the

data in the history information area (hereinafter
called count [i]) in the block i in the flash

memory 3 is compared to the variable cnt. If
“count [i] > cnt”, in the S4 step, the value of the

variable blk is replaced with the value of the
variable i as well as the value of the variable cnt

is replaced with the value of the count [i], and
then the process proceeds to the S5 step.
[0016] On the other hand, if it is decided that they
are not matched in the S2 step, and if it is not
“count [i] > cnt” in the S3 step, then the process
proceeds to the S5 step immediately.
[0017] In the S5 step, the variable i is
incremented, and in the following S6 step,
whether the value of the variable i is more than

the number of blocks (max blk) in the flash

memory 3 is tested. If it is decided to be less, the
process goes back to the S2 step.
[0018] On the other hand, if it is decided to be
more, since the comparison between the logical
addresses stored in the allocation area 6 for all the

blocks in the flash memory 3 and the logical

address a is finished, the process proceeds to the
S7 step to finish the last process.
[0019] In the S7 step, whether the value of the
variable blk is “- ” or not is decided. If the value

of the variable blk is “-1”, “O” is set to the

variable cnt in the S8 step. On the other hand, if
the value of the variable blk is not “— ”, after the
value of the variable cnt is incremented in the S9

step, the process proceeds to the S10 step.
[0020] In the S10 step, free blocks are detected in
the flash memory 3, and new data DN, the logical
address a and the value of the variable cnt are

written into the data area 5, allocation area 6 and

the history information area 8 respectively in the
block to finish the process.
[0021] The free block detection described above
is performed by detecting the non charge state
logic “1” since the data in the block in the flash

memory 3 described above is the non charge state
logic “1” in a deleted state in all areas. In addition,

since all areas for writing are located on the same
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block, it is easily written even for the NAND type.
[0022] Next, to understand the control operation
shown in the Fig. 4 flow chart more easily, a
specific example is used to describe.
[0023] Now as shown in Fig. 5, there are 8 blocks,
from block 0 to 7, in the flash memory 3, and all
areas in all blocks are deleted and are all “1”s.

[0024] In this state, if an instruction is received to
write new data d1 into the logical address al from

the main control unit 1, the flash memory control
unit 4 executes the flow shown in Fig. 4.

However, at this timing, since all the blocks are
free, the S2, S5 and S6 steps are executed and

repeated 8 times, then, the process proceeds to the
S7 step. In addition, since the variable blk is still
“-1” at this timing, the S8 and S10 steps are
processed sequentially and the data dl, the logical
address a1 and the value “0” of the variable cnt

are stored in the data area 5, the allocation area 6

and the history information area 7 in block 0,
which is a free block as shown in Fig. 6
respectively.
[0025] Then if an instruction is received to write
new data d2 and d3 (may be d1 = d2 = d3) into
different logical addresses a2 and a3, since no
same address is existed in the allocation area 6 in

the flash memory 3, only S1, S2, S5, S6, S7, S8
and S10 steps are processed in the same way as
the case described above, and the data d2 and d3
and the address a2 and a3 are stored in the block

1 and 2 which were free areas, as shown in Fig. 7.

[0026] Next, if an instruction is received to write
new data d4 into the logical address al from the

main control unit 1, since only the logical address
(alloc [0]) in the allocation area in the block 0 is

“al”, when this is tested in the S2 step, a value
“0” is set in the variable blk via the process in S3
and S4 steps, which indicates the block number in
the block 0 while “0” is set to the variable cnt,

which is the value in the history information area
in the block 0. Therefore, after testing for all
blocks in the S2—S6 steps, since the S7, S9 and
S10 steps are processed sequentially, the data d4,
the logical address a1 and the value “I” are
written into the data area 5, the allocation area 6

and the history information area 7 respectively in
the block 3 as shown in Fig. 8.
[0027] Moreover, if an instruction is received
again and again to write the new data d5 into the
logical address al from the main control unit 1,
when the variable i becomes “0” and “3”, it is

decided that it is a match in the S2 step, when the
variable i is “O”, the value “0” is set to the

variables blk and cnt, and when the variable i is
“0”, the values “3” and “l” are set to the

variables blk and cnt respectively. Therefore, as a

result of processing the S7 and following steps, as
shown in Fig. 9, in the data area 5, the allocation
area 6 and the history information area 7 in the
block 4, the data d5, the logical address a1 and
the value “2” are written respectively.
[0028] As described above, in the device
according to this embodiment, new and update
data are written sequentially into free blocks
together with logical addresses, and whether the

update data is new or old can be decided by the
value in the history information area 7 in each
block.

[0029] Fig. 10 is a flow chart showing data read

control operation for the flash memory 3 in the
flash memory control unit 4.

[0030] The flash memory control unit 4 processes
the S20 and following steps shown in Fig. 10
once an instruction is received to read data

corresponding to the logical address a from the
main control unit 1.

[0031] In the S20 to S25 steps, all blocks are
searched sequentially in the flash memory 3 same
as the Sl-S6 steps described above, a block is
detected in which same address is stored as the

logical address a above in the allocation area 6,
and the block number and data (count [i]) in the
history information area 7 are set to the variables
blk and cnt respectively. If multiple blocks are
detected, one with maximum history information

value, i.e. the block where the latest update data
is stored is set.

[0032] In the S26 step, the value of variable blk is
tested same as the S7 step. At this timing, if the

variable blk is still “-1” initialized in the S20 step,
which means the block in which logical address a

is stored was not found, this is processed as an
error.

[0033] On the other hand, if the value of the
variable blk is other than “-1”, which means the

block in which logical address a is stored was
found, and changed to the block number in the
S23 step described above, so data in the data area
5 in the block of the same block number as the

variable blk is read and output to the main control
unit 1 to finish the process in the following S27
step.

[0034]
[Effect of the Invention] According to the present
invention, since it is possible to modify data
without requiring deleting in the NAND type of
flash memory, data update speed can be improved.
[Brief Description of Drawings]
[Fig. 1] A block circuit diagram showing the main

section of a device that the present invention is
applied to.

[Fig. 2] A view showing the configuration of
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NAND type of flash memory intended for the
present invention is intended to.
[Fig. 3] A view showing the flash memory in one
embodiment of the present invention.
[Fig. 4] A flow chart for describing the operation
in one embodiment of the present invention.
[Fig. 5] A view showing the flash memory in one

embodiment of the present invention.
[Fig. 6] A view showing the flash memory in one

embodiment of the present invention.
[Fig. 7] A view showing the flash memory in one

embodiment of the present invention.
[Fig. 8] A view showing the flash memory in one

embodiment of the present invention.
[Fig 9] A view showing the flash memory in one
embodiment of the present invention.
[Fig 10] A flow chart for describing the operation

in one embodiment of the present invention.
[Description of Symbols]
3 Flash memory
4 Flash memory control unit
5 Data area
6 Allocation area

*7 History information area
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DETAILED ACTION

1. This Office Action is responsive to RCE filed 06/05/07 in which claims 4, 7-25 are presented
for examination.

INFORMATION DISCLOSURE STATEMENT

2. The Applicant’s submission of the IDS filed 07/20/2007 has been considered. As required by

M.P.E.P. 609 C(2), a copy of the PTOL-1449 is attached to the instant office action.

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 ofthis title, if

the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a whole would

have been 0bVi()JS at the time the invention was made to a person having ordinary skill in the art to which said subject matter pertains.

Patentability shall notbe negatived by the manner in which the invention was made.

3. Claims 4, 7, 10-13, 16-22, 25 are rejected under 35 U.S.C 103(a) as being unpatentable over

Assar PN. 5,479,638.

Claims 4, 10, 25, Assar teaches a method of operating a memory system having an array of

reprogrammable non-volatile charge storage elements [CAM, col. 4/ 12-25] organized in blocks

of storage elements that are erasable together and in pages of storage elements within the blocks

that are individually programmable as a unit [fig. 1-2], comprising:

as part of writing data into pages, recording an indication of a time from a clock source [old/new

Flag, fig. 1] that data are written into individual pages,

when updating data [updated information files, col. 2/62-63] previously written into one or more

initial pages, writing the updated data into one or more update pages and identify the initial and

update data pages [old/new Flag, fig. 1-2; col. 9/20-23] by common logical addresses

[correlating a logical address assigned to superseded data to a physical address of updated data,

col. 9/28-33].
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Assar does not teach when reading data of two or more pages having the same logical addresses,

‘ read the indications of the timesithat data have been ‘stored in the two or more pages and use the

data in the two or more pages having more recent time indications without using data in the two

or more pages having older time indications.

However, it would have been obvious to one having ordinary skill in the art at the time the

invention was made because pages having more recent time indications include the most up-to-

date version data comparing to pages having older time indications. Therefore reading data from

the pages having more recent time indications means reading the most up-to-date data. The time

the file was most recently read and written is the time the data was most recently updated by the

system.

. Claims 7, 22, recording the indication of the time that data are written into individual pages

includes recording the indication within the pages wherein the data are written [the old/new flag

from the source block is then set, col. 8/8-9].

Claims 11, 17, as part of writing data into pages, data are written in individual storage elements

of the pages with more than two storage states, thereby storing more than one bit of data in the

individual storage elements [CAM, fig. 4; col. 5/28-40; fig. 6];

Claim 12, the memory system in which the method is carried out utilizes electrically conductive

floating gates as the charge storage element [CAM, col; 3/58-59, fig. 4].

Claims 13, 16 Assar teaches the claimed limitations as mentioned above.

Assar does not teach reading data from the pages of the blocks in an order that is reversed of the

sequence in which they were written and ignore data in any page having the same logical address

as a page from which data have already been read.

However, it would have been obvious to one having ordinary skill in the art at the time the

invention was made because reading the block in reverse order (from younger time indication to

older time indication) in which the pages have been written which means reading (as mentioned
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in claim 4 above) the most up-to-date data, and ignoring a page from which data have already

been read in order to speed up read operation of a non-volatile memory.

Claim 18, the memory system in which the method is carried out utilizes electrically conductive

floating gates as the charge storage elements [CAM, fig. 4].

Claims 19-20, Assar teaches theclaimed limitations as mentioned above and further teaches:

as part of writing data into pages, (1) recording an indication of a time that data are

written into individual pages and (2) writing the data in individual storage elements of the pages

with more than two storage states , thereby storing more than one bit of data in the individual

storage elements [CAM, fig. 4; col. 5/28-40; fig. 6];

wherein the memory system being operated includes a controller connected with the array

of charge storage elements and is positioned within an enclosed card having externally accessible

electrical contacts connected with the controller [col. 10/claim 18].

Claim 21, recording an indication of a time that data are written into individual pages includes

recording a different value of a sequence of‘numbers [a counter, col. 3/2-5].

4. Claims 8-9, 14-15, 23-24 are rejected under 35 U.S.C 103(a) as being unpatentable over

Assar and in view of Estakhri et al PN. 6,223,308. '

Claims 8, 14, 23, Assar teaches the claimed limitations as mentioned above.

Assar does not teach wherein updating data previously written into one or more initial pages is

limited to updating data in a number of pages less than all of the pages of a block while not

updating data in a remaining one or more pages of the same block.

Estakhri teaches updating data previously written into one or more initial pages is limited to

updating data in a number of pages less than all of the pages of a block [fig. 23; the space

manager block 544 determines that block 1000 or a portion thereof is free to be written into. The
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LBA associated with block 1000 is then programmed into two locations 1030 and 1020 (within

sectors 1006 and 1010, respectively) of block 1000, col. 19/65 to col. 20/5] while not updating

data in a remaining one _or more pages of the same block [to avoid having to perform an erase-
before-write each time a data file is changed, col. 4/ 18-25].

It would have been obvious to one having ordinary skill in the art at the time the invention was

made to combine Estakhri to Assar in order to avoid delay in performance due to the erase

operation [Estakhri, col. 2/38-40].

Claims 9, 15, 24, Assar teaches the method is carried out utilizes electrically conductive floating

gates as the charge storage elements [CAM, fig. 4].

9 CONCLUSION

5. Any response to this action should be mailed to:

Under Secretary of Commerce for intellectual Property and Director of the

United States Patent and Trademark Office

PO Box 1450

Alexandria, VA 22313-1450

or faxed to:

(571) 2730-8300, (for Official communications intended for entry)

Information regarding the status of an application. may be obtained from the Patent

Application Information Retrieval (PMR) system. Status information for published

Applications may be obtained from either Private PMR or Public PMR. Status information

for unpublished applications is available through Private PAIR only. For more information

about the PAIR system, see http//pak—direct.uspto.gov. Should you have questions on access

to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197

(toll-free).

Any inquiry concerning this communication or earlier communications from the examiner

should be directed to Ngoc Dinh whose telephone number is (571) 272-4191. The examiner can

normally be reached on Monday-Friday 8:30 AM—5:00 PM.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor,

Reginald Bragdon, can be reached on (571) 272-4204.

NGOC DINH fi H )3‘ B1
A”g”S‘21’2°°7 REGINALD BHAGDON I

SUPEHVISORY PATENT EXAMINER

TECHNOLOGY CENTER 2100
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Kevin M. Conley

Title: Partial Block Data Programming And Reading Operations In A Non-
Volatile Memory

Application No.2 l 1/250,238 Filing Date: October 13, 2005

Examiner: Dinh, Ngoc V. Group Art Unit: ‘ 2189

Docket No.: SNDK.156US2 Conf. No.2 7727

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO OFFICE ACTION

This is in response to the non-fmal Office Action dated September 5, 2007.

A Claims Listing begins on page 2 of this paper.

Remarks begin on page 7 of this paper.

Reconsideration is kindly requested in light of the following Remarks.

Attomey Docket No.: SNDK.156US2 ' Application No.: 1 1/250,23 8
FILED VIA EFS ..



APPLE INC. 
EXHIBIT 1202 - PAGE 0922

SDK0l56.002US

CLAIMS LISTING

No amendments are being made to the present application claims, which are listed here '

for the convenience of the Examiner:

1 — 3. (Cancelled)

4. (Previously Presented) A method of operating a memory system having an array

of reprograrnrnable non-volatile charge storage elements organized in blocks of storage elements

that are erasable together and in pages of storage elements within the blocks that are individually

programmable as a unit, comprising: i

as part of writing data into pages, recording an indication of a time from a clock source

that data are written into individual pages,

when updating data previously written into one or more initial pages, writing the updated

data into one or more update pages and identify the initial and update data pages by common

logical addresses, and

when reading data of two or more pages having the same logical addresses, read the

indications of the times that data have been stored in the two or more pages and use the data in

the two or more pages having more recent time indications without using data in the two or more

pages having older time indications.

5 — 6. (Cancelled)

7. (Previously Presented) The method of claim 4, wherein recording the indication

of the time that data are written into individual pages includes recording the indication within the

pages wherein the data are written.

8. (Previously Presented) The method of claim 4, wherein updating data previously

written into one or more initial pages is limited to updating data in a number ofpages less than

Attorney Docket No.: SNDK.l56US2 ' Application No.: 1 1'/250,238
FILED VIA EFS
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all of the pages of a block while not updating data in a remaining one or more pages of the same
block.

9. (Previously Presented) The method ofclaim 8, wherein the memory system in

which the method is carried out utilizes electrically conductive floating gates as the charge

storage elements.

10. (Previously Presented) The method of claim 4, wherein as part of writing data

into pages, logical addresses of the individual pages in which the data are written are also written

in the individual pages.

11. . (Previously Presented) Themethod of claim 4, wherein as part of writing data

into pages, data are written in individual storage elements of the pages with more than two

storage states, thereby storing more than one bit of data in the individual storage elements.

12. (Previously Presented) The method of claim 4, wherein the memory system in

which the method is carried out utilizes electrically conductive floating gates as the charge

storage elements.

13. (Previously Presented) A method of operating a memory system having an array

of reprogrammable non—volatile charge storage elements organized in blocks of storage elements

that-are erasable together and in pages of storage elements within the blocks that are individually

programmable as a unit, comprising:

as part of writing data into pages, data are written into the pages of the blocks in

sequence, I

updating data previously written into one or more initial pages by writing the updated

data into one or more update pages and identify the initial and update data pages by common
logical addresses, and

Attorney Docket No.: SNDK. 1 56US2 Application No.: 11/250,238
FILED VIA EFS
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reading data from the pages of the blocks in an order that is a reverse of the sequence in

which they where written and ignore data in any page having the same logical address as a page

from which data have already been read.

14. _ (Previously Presented) The method of claim 13, wherein updating data

previously written into one or more initial pages is limited to updating data in a number ofpages

less than all of the pages of a block while not updating data in a remaining one or more pages of

the same block.

15. (Previously Presented) The method of claim 14, wherein the memory system in

which the method is carried out utilizes electrically conductive floating gates as the charge

storage elements.

16. (Previously Presented) The method of claim 13, wherein as part of writing data

into pages, logical addresses of the individual pages in which the data are written are also written

in the individual pages.

17. . I (Previously Presented) The method of claim 13, wherein as part ofwriting data

into pages, data are written in individual storage elements of the pages with more than two

storage states, thereby storing more than one bit of data in the individual storage elements.

18. (Previously Presented) The method of claim 13, wherein the memory system in

which the method is carried out utilizes electrically conductive floating gates as the charge

storage elements.

19. (Previously Presented) A method of operating a memory system havinghan array

of reprograrnmable non—volatile charge storage elements organized in blocks of storage elements

that are erasable together and in pages of storage elements within the blocks that are individually

programmable as a unit, comprising:

Attorney Docket No.2 SNDK.l56US2 Application No.: 11/250,238
FILED VIA EFS
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as part of writing data into pages, (1) recording an indication of a time that data are

written into individual pages and (2) writing the data in individual storage elements of the pages

with more than two storage states, thereby storing more than one bit of data in the individual

storage elements,

when updating data previously written into one or more initial pages, writing the updated

data into one or more update pages and identify the initial and update data pages by common

logical addresses, and

when reading data of two or more pages having the same logical addresses, read the

indications of the times that data have been stored in the two or more pages and use the data in

the two or more pages having more recent time indications without using data in the two or more

pages having older time indications,

wherein the memory system being operated includes a controller connected with the array

of charge storage elements and is positioned within an enclosed card having externally accessible

electrical contacts connected with the controller.

20. (Previously Presented) The method of claim 19, wherein recording an indication

of a time that data are written into individual pages includes recording a value of a clock within

the memory system.

21. (Previously Presented) The method of claim 19, wherein recording an indication

of a time that data are written into individual pages includes recording a different value of a

sequence of numbers.

22. (Previously Presented) The method of claim 19, wherein recording the indication

ofthe time that data are written into individual pages includes recording the indication within the

pages wherein the data are written.

23. (Previously Presented) The method of claim 19, wherein updating data

previously written into one or more initial pages is limited to updating data in a number of pages

Attorney Docket No.: SNDK.156US2 Application No.: 11/250,238
FILED VIA EFS
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less than all of the pages of a block while not updating data in a remaining one or more pages of

the same block.

24. (Previously Presented) The method of claim 23, wherein the memory system in

which the method is carried out utilizes electrically conductive floating gates as the charge

storage elements.

25. (Previously Presented) The method of claim 19, wherein as part of writing data

into pages, logical addresses of the individual pages in which the data are written are also written

in the individual pages.

Attorney Docket No.: SNDK.156US2 -Application No.: 11/250,238
FILED VIA EFS '
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REMARKS

Claims 4 and 7-25 remain pending in the present application without amendment.

Re[ectz'ons of Claims 4, 7, 10-13, 16-22 and 25 Under 35 U.S.C. §103(a)

Claims 4, 7, 10-13, 16-22 and 25 have been rejected under 35 U.S.C. §103(a) as being

unpatentable over U.S. Patent No. 5,479,638 to Assar et al. (hereinafter “Assar”) alone. All three

independent claims 4, 13 and.19 presently in this application are included in this rejected group

of claims. This rejection is respectfully traversed.

Independent Claims 4 and 19 » A

The Office Action contends that Assar’s “old/new flag” 116 (Figures 1 and 2, and step

210 of Figure 5) anticipates the limitations “recording an indication of a time from a clock source

that data are written” (claim 4) and “recording an indication of a time that data are written”

(claim 19). But Assar’s old/new flag is submitted not to be such an indication and further not to

have rendered the claimed technique obvious since Assar’s expressed motivation for using the

old/new flag is different than that of the time indication of the present application claims 4 and

19.

The Office Action (bottom paragraph on page 2, line 2) cites the CAM (content-H

addressable-memory) 106 (see Figures 1 and 2) ofAssar as meeting the terms of the claimed

memory array. By the Office Action’s further reference (bottom paragraph of page 2, line 7) to

the logical address 308 and physical address 408 of the CAM, it seems that the physical address

is being taken to correspond to the data specified in the claims to be updated. The physical

address 408 is indeed updated, when data in the memory 102 are updated, to designate the new

block of the memory 102 where the updated data are stored. The process of updating data in the

memory 102 (Assar, Figures 1 and 2) is apparently not considered by the Office Action to be

pertinent to the claims. Even the rejection of dependent claims 11, 12, 17, 18, 19, 20 (Office

Action, pages 3 and 4) references Assar’s CAM as meeting their terms, not the data memory

102.

Attorney Docket No.: SNDK.156US2 , Application No.: 1 1/250,238
FILED VIA EFS



APPLE INC. 
EXHIBIT 1202 - PAGE 0928

SDK0156.002US

Assar describes the old/new flag 116 stored in the CAM 106 to be set for data written

into a block of the memory 102 that contains data that is being rendered obsolete by new data

being written into another block of the memory 102. The physical address 408 in block 110 of

the CAM 106 in Assar’s Figure 2 example designates a block of the memory 102 that is being

updated, the initial data.‘ The physical address 408 in block 114 designates a block of the

memory 102 where the updated data are stored. Assar’s purpose of the old/new flag 116 stored

in the CAM block 110 is to identify blocks of the memory 102 containing obsolete data for later

erasure when necessary to provide erased blocks for the storage of new data in the memory 102

(see Assar, col. 2, lns. 64-67; col. 4, lns. 59-65).

The old/new flag 116 is therefore set to provide an indication of the status of the block of

the memory 102 that contains the old data, not the time that new data are being written into a

page as is recited in claims 4 and 19. That is, in the example of Assar’s Figure 2, the old/new

flag 116 is set for the CAM block 110 containing the old data (oldphysical address 408) that is

being replacedby new data.(new physical address 408) written into the block 114. No indication

of the time, or anything similar, that new data are written into the block 114 is recorded by

Assar. This is not necessary for Assar since the purpose of the old/new flag 116 is to mark a

block of the memory 102 containing obsolete data for subsequent erasure. Nothing is written

into the CAM block 114 that provides an indication of a time in which the new data (physical

address 408) are being written. Claims 4 and 19 specify that the indication of time that data are

written is recorded “as part of writing [these] data into pages” (annotation added). In Assar,

writing of the data and the old/new flag are separate steps (Assar, col. 4, lns. 51-55) since they

are being written into different blocks 110 and 114.

Further, Assar’s old/new flag 116 is not an indication of time, and particularly not time

from a clock source, as specified by the present application claims 4 and 19. Assar’s old/new

‘ flag is a single bit of data, and the same singlebit is written for each block containing obsolete

data. By the technique of claims 4 and 19, an indication of time is written as part ofwriting data

into pages without being limited to cases where other stored data is being rendered obsolete by

the current write operation. In Assar, on the other hand, the old/new flag is only written for a

block containing data determined to have been rendered obsolete by writing new data into

another block:

Attorney Docket No.: SNDK.156US2 Application No.: 1 1/250,23 8
FILED VIA EFS
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It may be noted that the present application describes the prior use of flags to identify

pages containing obsolete data (see paragraphs [0007], page 3, and [0009]) and the problems

with such use. ‘Instead of having to write a flag into a previously programmed page, which can

disturb the data stored in that page, an indication of time is recorded for data being written into a

new page, which can be done without disturbing other data. A separate programming operation

for the flag can also be avoided because the indication of time is recorded as part of the write

operation for new data. In the example of Assar’s Figures 1 and 2, the old/new flag 116 is

written to the block 110 when that block already contains data of the used/free flag 112, logical

address 308 and physical address 408. An application of what the present application discloses

is that the later writing of the old/new flag 116, separately flom writing the new data in the block

114, can disturb the data previously written in the block 112. The techniques claimed herein

avoid this.

Another distinction of claims 4 and 19 over Assar is that the indication of time is claimed

to be written for individual pages of data within erasable blocks. That is, the memory system in

which the claimed method is practiced is formed of large blocks of memory cells that are erased

together. Each block contains pages of data, and the indication of time is recorded for individual

pages. Assar, on the other hand, has a capacity for storing only one old/new flag 116 for each of

the blocks 110, 114, etc. of the CAM 106. Indeed, since the purpose of Assar’s old/new flag is

to mark blocks of the memory 102 that can be erased, this purpose would not be furthered by

marking individual pages within a block. Assar marks an erasable unit, which is a block of

memory cells. Pages within a block are not individually erasable so there would be no purpose

for Assar to record an old/new flag for individual pages that are not individually erasable. Assar

did not therefore make it obvious to record times that data are written into individual pages.

Finally, with respect to independent claims 4 and 19, the Office Action (page 3, lines 1-

10) asserts that it would have been obvious to read the page having the more current time

indication when there are two pages having the same logical address. As discussed above,

Assar’s old/new flag 116 is not the claimed indication of time, nor does Assar keep track of the

status of the data on a page basis. Further, no support is found to exist in Assar for the

obviousness conclusion expressed on page 3 of the Office Action. Other non-disclosed

techniques could be have instead been recognized to distinguish the old and new data during

_ Attorney Docket No.: SNDK.156US2 « Application No.: 1 1/250,238
FILED VIA EFS
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read. For example, it is noted that the process shown in the flowchart of Figure 5 ends with a

step 212 that updates the address map to correlate the logical and physical addresses ofnew data

just written. It is conceivable that the record of superseded data could be changed to point to

only the block containing the new data, which would result in only the new data being accessed

in response to the old logical address being used. The old/new flag 116 would in this case not be

used to read data from the memory.

In view of these several distinctions over Assar, independent claims 4 and 19 are

submitted to be patentable.

Claim 13

Independent claim 13 is somewhat different from claims 4 and 19 by specifying, instead

of recording an indication of the time that the individual pages of data are written, that the pages

of data with common logical addresses are read in an order that is the reverse of the order in

which they were written. It is alleged in the Office Action (paragraph bridging pages 3 and 4)

that it would have been obvious from Assar to practice the claimed technique, without providing

any reasons. The conclusion is merely stated as a matter of fact. But nothing is found in Assar

that even remotely suggests anything close to this. No mention of any particular order of reading

data from two blocks can be found, let alone the particular order claimed. As mentioned above,

other techniques could have occurred to one of ordinary skill of how to read the current pages of

data and ignore the others. Assar is focused on setting the old/new flag for blocks storing

superseded data so that those blocks may be erased when necessary to provide additional blocks

for programming. How one of ordinary skill in the art would have realized from this that the

blocks of data should be read in a reverse order is not understood. No basis for this large leap is

given in the Office Action. It is respectfully submitted that to merely state that the differences of

invention from Assar are obvious cannot be a valid rejection under 35 U.S.C. §103(a).

Further, claim 13 shares other novel features with claims 4 and 19 that are discussed

above. Writing and reading data in units of pages within a block (the erase unit) are also

specified in claim 13, for example, which is novel over Assar.

Attorney Docket No.: SNDK.156US2 Application No.: 11/250,238
FILED VIA EFS '
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Dependent Claims

' Each of the rejected claims 7, 10, 11, 12, 16, 17, 18, 20, 21, 22 and 25, which depend

from one of the independent claims 4, 13 or 19, are submitted to be patentable for the same

reasons discussed above with respect to their independent claims. In addition, many of these.

dependent claims add other novel elements not suggested by Assar.

Claims 7 and 22 additionally specify that the indication of time is stored in individual

pages. Assar does not describe operation of a system with multiple pages within individual

blocks. Assar’s old/new flag is maintained on a block basis.

The multiple storage state technique of claims 11 and 17 is also not suggested by Assar.

The portion of Assar cited in the Office Action (page 3, lines 14-16) deals with the use of the

old/new flag to control which blocks are erased, quite different subject matter.

Claims 20 and 21 add details of the nature of the “indication of time” of independent

claim 19. Claim 20 specifies that the time comes from a clock within the memory system,

something quite different from Assar’s old/new flag 116 that appears to be relied upon in the

Office Action as disclosure of this feature. Assar’s old/new flag is certainly not the claimed

“value of a clock within the memory system.”

Claim 21cal1s for storing a unique sequence of numbers as the “indication of time,” again

very different from the single bit old/new flag 116 of Assar. The Office Action (page 4, lines 13-

14) references a counter described by Assar for keeping track of the number of times that a block

has been erased for the purpose of a second embodiment that uses this count to level the wear

(usage) of the blocks. The number of times the individual blocks have been erased has nothing

to do with the techniques of updating data of Assar’s first embodiment that is referenced in

rejecting independent claim 19.

Reg'ectz'ons of Claims 8, 9, 14, 15, 23 and 24 and 25 Under 35 US. C. §103(a2

Claims 8, 9, 14, 15, 23 and 24 have been rejected under 35 U.S.C. §103(a) as being

unpatentable over Assar in view of United States Patent No. 6,223,308 to Estakhri et al.

(hereinafter “Estakhri”). Since each of these claims is dependent on one of independent claims

4, 13 or 19, they are believed to be patentable over Assar for the reasons discussed above. It is

Attorney Docket No.: SNDK.156US2 Application No.2 1 1/250,238
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not seen that Estakhri suggests the differences between the independent claims and Assar that are

identified above, and the Office Action does not contend otherwise.

Estakhri does disclose, however, operation of a type of memory wherein there are

multiple pages (of one sector each) within each erasable block of memory cells. Referring to

Figure 23 referenced in the Office Action (paragraph bridging pages 4 and 5), each page stores a

sector of user data 1052 and certain overhead data including an error correction code (ECC)

1014, logical addresses 1020 and 1030 of data stored in a block, a defect flag 1012, and so forth.

But no suggestion can be found in Estakhri of storing an indication of the time of writing

individual pages of data.

This group of dependent claims includes other limitations that would not have been

obvious from a combination ofAssar and Estakhri. Each of these claims add that fewer than all

the pages in a block are updated in the manner recited in their respective independent claims 4,

13 and 19. This is a particularly useful application of the claimed technique since the updating

of fewer than all the pages of the block previously required consolidation (garbage collection) of

unchanged pages from the original block with the updated pages into another block that was

erased. The claimed technique avoids this by retaining the obsolete data and then providing a

way to distinguish those data pages from the pages with updated data. The amount of data

copying, which is particularly time consuming, is significantly reduced.

The basis of rejecting claims 8, 14 and 23 is not understood. Specifically, the relevance

of the discussion (Estakhri, col. 19, ln. 63 — col. 20, In. 7) of writing the LBA of a block into two

locations within the block is not understood. That discussion is in the context of writing new

data into an erased block. Other portions of Estakhri are instead primarily directed to the

relocation of a number of pages of data less than a full block into another block having enough

erased space to accommodate that number of pages. (see for example Estakhri, col. 11, lns. 1-27

and lns. 52-63.) It is not seen that Estakhri. discusses updating data, at least in any manner

relevant to the present claims. The rejection of claims 8, 14 and 23 is therefore respectfully

traversed on this basis. Since claims 9, 15 and 24 depend from these, they are also submitted to

be patentable for the same reason.

Attorney Docket No.: SNDK.156US2 Application No.: 11/250,238
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Conclusion

Accordingly, it is believed that this application is now in condition for allowance and an

early indication of its allowance is solicited. However, if the Examiner has any further matters

that need to be resolved, a telephone call to the undersigned attorney at 415-276-6534 would be

appreciated.

Respectfully submitted,
FILED VIA EFS

_ . /9/4%’ Janugy 23,2008
Gerald P. Parsons Date

Reg. No. 24,486

Davis Wright Tremaine LLP

505 Montgomery Street, Suite 800

San Francisco, CA 94111-6533

(415) 276-6500 (main)

(415) 276-6534 (direct)

(415) 276-6599 (fax)

Email: geraldparsons@dwt.com
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): Kevin M. Conley ~ I

Title: Partial Block Data Programming And Reading Operations In A Non-

« Volatile Memory

Application No.: 11/250,238 Filing Date: October 13, 2005

Examiner: ' Dinh, Ngoc V. V Group An Unit: 2189

Docket No.: ' SNDK.l56US2 Conf. No.: 7727

Mail Stop

Commissioner for Patents
PO. Box 1450

Alexandria, VA 22313-1450

PETITION FOR EXTENSION OF TIME

Dear Sir:

7 Applicant respectfully petitions for a two-month extension of time within which to

respond to the September 5, 2007 outstanding Office Action, such extension allowing the

undersigned until January 23, 2008 to respond. The fee of $460.00 has been authorized via EFS

to Deposit Account 04-0258. The Commissioner is hereby authorized to charge any additional

fees, which may be required, or credit any overpayment to Deposit Account 04-0258.

Respectfully submitted,

 [9 Janugfl 23,2008
Gerry P. Parsons Date
Reg. No. 24, 486

FILED VIA EFS

DAVIS WRIGHT TREMAINE LLP

505 Montgomery Street, Suite 800

San Francisco, California 94111-6533
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Kevin M. Conley

Title: Block Data Programming and Reading Operations in a Non-Volatile

Memory

Application No.: 1 1/25 0,23 8 ' Filing Date: October 13, 2005

Examiner: Ngoc V. Dinh ’ Group Art Unit: 2189

Docket No.2 SNDK.156US2 Conf. No.: 7727

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Dear Sir:

Pursuant to 37 C.F.R. §§ 1.56, 1.97 and 1.98, Applicant(s) call(s) the documents listed on

the enclosed Form PTO—1449 to the Examiner’s attention in this patent application.

Copies of the listed foreign patent documents and/or Other Art are enclosed.

Citation of this document shall not be construed as (1) an admission that the document is

prior art with respect to the invention or inventions claimed in this application, (2) a

representation that a search has been made (other than as indicated by any cited document), or

(3) an admission that the cited information is, or is considered to be, material to patentability as

defined in § 1.56(b).

Attorney Docket No.: SNDK.156US2 A Application No.: 1 1/250,238
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This information disclosure statement is submitted under 37 C.F.R. § 197(c). No fee

should be required because, in accordance with § 1.97(e)(1), each item contained in this

information disclosure statement was first cited in a communication from a foreign patent office

in a counterpart foreign application not more than three months prior to the filing of this

information disclosure statement. The Commissioner is authorized, however, to charge any fee I

that may be required, or to credit any overpayment, against Deposit Account No. 04-0258.

Respectfully submitted,

é [93, la‘. 7-? 2on4
Gerald P. Parsons Date

Reg. No. 24,486

FILED VIA EFS

Davis Wright Tremaine LLP

505 Montgomery Street, Suite 800

San Francisco, CA 94111-6533

(415) 276-6500 (main)

(415) 276-6534 (direct)

(415)276-6599 (fax)

Email: geraldparsons@dwt.com
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Commissioner For Patents
P.O. Box 1450
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Re: App1icant(s): Kevin M. Conley

Title: Partial Block Data Programming And Reading Operations IN A Non—Volatile

V Memory

Application No.: 1 1/250,238 , Filing Date: October 13, 2005

Examiner: Dinh, Ngoc V. Group Art Unit: ’ 2189
Docket No.: SNDK.156US2 Conf. No.: 7727

Dear Sir:

Transmitted herewith are the following documents in the above—identified application:

(1) This Transmittal Letter (1 pg);

(2) Response to Office Action (13 pgs.);

(3) Petition for Extension of Time (2 mos) (1 pg); and
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

_ Applicant: Kevin M. Conley

Title: Block Data Programming and Reading Operations in a Non—Volatile

Memory V

Application No.: 11/250,238 Filing Date: October 13, 2005

Examiner: Ngoc V. Dinh Group Art Unit: 2189

Docket No.: SNDK.l56US2 Conf. No.: ' 7727

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Dear Sir:

Pursuant to 37 C.F.R. §§ 1.56, 1.97 and 1.98, Applicant(s) call(s) the documents listed on

the enclosed Fonn PTO—l449 to the EXaminer’s attention in this patent application.

Copy of the listed foreign patent documents and/or Other Art is enclosed.

Citation of this document shall not be construed as (1) an admission that the document is

prior art with respect to the invention or inventions claimed in this application, (2) a

representation that a search has been made (other than as indicated by any cited document), or

(3) an admission that the cited information is, or is considered to be, material to patentability as

defined in § 1.56(b).
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This information disclosure statement is submitted under 37 C.F.R. § 1.97(c). No fee

should be required because, in accordance with § 1.97(e)(1), each item contained in this

information disclosure statement was first cited in a communication from a foreign patent office

in a counterpart foreign application not more than three months prior to the filing of this

information disclosure statement. The Commissioner is authorized, however, to charge any fee

that may be required, or to credit any overpayment, against Deposit Account No. 04-0258.

Respectfully submitted,
FILED VIA EFS

/2 March 13 2008
Gerald P. Parsons Date

Reg. No. 24,486

Davis Wright Tremaine LLP A

505 Montgomery Street, Suite 800
San Francisco, CA 94111-6533

(415) 276-6500 (main)

(415) 276-6534 (direct)

(415)276-6599 (fax)

Email: geraldparsons@dwt.com

Attorney Docket No.: SNDK.156US2 Application No.: 1 1/250,238
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If a new application is being filed and the application includes the necessary components for a filing date (see
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in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/R0/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0 Box 1450
Alexandna, Virgmia Z2313-I450
wwwxuspto gov

APPLICATION NO. FILING DATE FIRST NAM < ) INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

1 ]/250,238 10/] 3/2005 Kevin M. Conley SNDK.]56I.'S2 7727

66785 7590 04/1 I/2008 EXAMNERDAVIS WRIGHT TREMAINE LLP - SANDISK CORPORATION 7
505 MONTGOMERY STREET DINH. Neoc v
s One 800

SAN FRANCISCO, CA 941 1 1 ART UN” PAPER NUMBER218‘)

MAIL DATE DELIVERY MODE

04/1 I/2008 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL—9OA (Rev. 04/07)
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Application No. App|icant(s)

11/250,238 CONLEY, KEVIN M.

Office Action Summary Examine,

NGOC V. DINH

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE Q MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above. the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)IZ Responsive to communication(s) filed on 23 January 2008.

2a)|:| This action is FINAL. 2b)|Z This action is non—fina|.

3)I:I Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)IZ CIaim(s) is/are pending in the application.

4a) Of the above c|aim(s) is/are withdrawn from consideration.

5)IZ| CIaim(s)i is/are allowed.

6)IZ Claim(s) 4 7 10-12 19-22 25 is/are rejected.

7)I:I Claim(s) 8 9 23 and 24 is/are objected to.

8)I:I Claim(s)jare subject to restriction and/or election requirement.

Application Papers

9)I:I The specification is objected to by the Examiner.

10)I:I The drawing(s) filed onj is/are: a)I:I accepted or b)I:I objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)I:I The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)I:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

a)I:I All b)I:I Some * c)I:I None of:

Certified copies of the priority documents have been received.

Certified copies of the priority documents have been received in Application No.j

Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attach ment(s)

1) IX Notice of References Cited (PTO—892) 4) D Interview Summary (PTO—413)
2) El Notice of Draftsperson‘s Patent Drawing Review (PTO-948) Paper N0(3)/M3” D3t9-j
3) IZI Information Disclosure Statement(s) (PTO/SB/08) 5) I:I N0“Ce Of '"f0rma' Patent Application

Paper No(s)/Mail Date 01/23/2008 and 3/13/08. 6) D Other: .
U.S. Patent and Trademark Office

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20080219
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Application/Control Number: 11/250,238

Art Unit: 2189

DETAILED ACTION

1. This Office Action is responsive to amendment filed 11/16/2007. Applicant’s arguments filed

11/13/06 are moot in view of new ground rej ection.

INFORMATION DISCLOSURE STATEMENT

2. The Applicant’s submission of the IDS’ filed 01/13/2008 and 3/13/2008 have been

considered. As required by M.P.E.P. 609 C(2), a copy of the PTOL-1449s are attached to the

instant office action.

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness

rcj ections set forth in this Offiee action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this title, if

the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a whole would

have been obvious at the time the invention was made to a person having ordinary skill in the art to which said subject matter pertains.

Patenlability shall not be negatived by the manner in which the invention was made.

3. Claims 4, 7, 10-13, 16-22, 25 are rejected under 35 U.S.C 103(a) as being unpatentable over

Assar PN. 5,479,638, and in view of Baron et al. PN. 6,288,862.

Claims 4, 19, 20-21, Assar teaches a method of operating a memory system having an array of

reprogrammable non-volatile charge storage elements Flash EEPROM, col. 3/45-50; fig. 1]

organized in blocks of storage elements that are erasable together and in pages of storage

elements within the blocks that are individually programmable as a unit [fig. 1-2], comprising:

when updating data [updated information files, col. 2/62-63] previously written into one or more

initial pages, writing the updated data into one or more update pages and identify the initial and

update data pages [old/new Flag, fig. 1-2; col. 9/20-23] by common logical addresses

[correlating a logical address assigned to superseded data to a physical address of updated data,
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Application/Control Number: 11/250,238 Page 3

Art Unit: 2189

col. 9/28-33], wherein the memory system being operated includes a controller connected with

the array of charge storage elements and is positioned within an enclosed card having externally

accessible electrical contacts connected with the controller [col. 10/claim 18].

Assar does not teach: as part of writing data into pages, recording an indication of a time from a

clock source that data are written into individual pages, when reading data of two or more pages

having the same logical addresses, read the indications ofthe times that data have been stored in

the two or more pages and use the data in the two or more pages having more recent time

indications without using data in the two or more pages having older time indications.

Baron teaches a method of distinguish new information from old information, wherein new

recording blocks and old recording blocks have the same recording block identifications, using a

time stamp Write Pass Count (WPC), wherein new and old information both have the same block

identification number (block lD), [distinguishing new recording blocks from old recording block

stored in a medium where the new recording blocks and old recording blocks have the same

recording block identifications, col.2/41-4, Fig. 4,8; Write Pass Count read from the medium ...

distinguishing new recording blocks from old recording block, col. 2/21-40; col. 1/59-67;clock,

col. 4/35-58; col. 5/13-28]. Therefore, the indications of the times (claim 4) and sequence of

numbers (claim 2]) correspond to Write Pass Count.

Accordingly, the limitation: “recording an indication of a time from a clock source” corresponds

to [sequence counter or time stamp called a write Pass Count, col. 1/59-67; col. 3/34-40]; “when

reading data of two or more pages having the same logical addresses” corresponds to [when

reading the information from the medium, col. 1/5 0-55; In situations when two or more

recording blocks have the same recording block identification, col. 2/23-25]; and “read the

indications of the times that data have been stored in the two or more pages and use the data in

the two or more pages having more recent time indications without using data in the two or more

pages having older time indications” corresponds to [to provide a unique identifier for each

occurrence that new information is written into the medium, col. 1/60-67; col. 5/12-25].
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Application/Control Number: 11/250,238
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It would have been obvious to one having ordinary skill in the art at the time the invention was

made to combine Baron to Assar in order to “prevent old information accidentally left in the

medium may be output during read process” [Baron, col. 1/50-55].

Claims 7, 22, recording the indication of the time that data are written into individual pages

includes recording the indication within the pages wherein the data are written [Baron, col. 6/ l —

l5; Fig. 4].

Claims 1 1, 17, as part of writing data into pages, data are written in individual storage elements

of the pages with more than two storage states, thereby storing more than one bit of data in the

individual storage elements [Assar, Flash, fig. 2].

Claims 10, 12, 16, 18, 25, the memory system in which the method is carried out utilizes

electrically conductive floating gates as the charge storage elements [Assar, Flash]. As part of

writing data into pages, logical addresses of the individual pages in which the data are written are

also written in the individual pages [Assar, Fig. 2].

Claim 13, Assar and Baron teach the claimed limitations as mentioned above and further teach:

reading data from the pages of the blocks in an order that is a reverse of the sequence in which

they were written and ignore data in any page having the same logical address as a page from

which data have already been read [Baron, By storing the Master Write Pass Count 134 in the

nonvolatile memory 208, each time the Master Write Pass Count 134 is advanced, the new value

can be written dircctly ovcr the old valuc, col. 4/8-1 1]. Accordingly, during rcad operation,

Baron’s system reads data in reverse order (read the new value and ignores old value) in order to

prevent "problem when reading the information from the medium because old information

accidently left in the medium may be output during a read process, Baron, col. l/50-55].

4. Claims 8-9, 14-15, 23-24 are rejected under 35 U.S.C 103(a) as being unpatentable over

Assar, in view of Baron and further in view of The Admitted Prior Art (APA).
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Application/Control Number: 11/250,238
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Claims 8, 14, 23, Assar—Baron does not explicitly teaches updating data previously Written into

one or more initial pages is limited to updating data in a number of pages less than all of the

pages of a block while not updating data in a remaining one or more pages of the same block.

The APA teaches updating data previously written into one or more initial pages is limited to

updating data in a number ofpages less than all ofthe pages ofa block While not updating data

in a remaining one or more pages of the same block [Specification, page 2/[0007]].

It would have been obvious to one having ordinary skill in the art at the time the invention Was

made to combine the APA to Assar-Baron, because the process of “updating data in a number of

pages less than all of the pages of a block while not updating data in a remaining one or more

pages of the same block” is known in the art as flash partial-Write process for efficiently storing

and managing mapping information as well as data in flash memory device.

Claims 9, 15, 24, the memory system in which the method is carried out utilizes electrically

conductive floating gates as the charge storage elements [Assar, EEPROM, col. 3/45-50]

CONCLUSION

5. The prior art made of record and not relied upon is considered pertinent to applicant's

disclosure.

a) Abe PN. 6,715,068 discloses Flash with read/write based on time stamp.

Any response to this action should be mailed to:

Under Secretary of Commerce for intellectual Property and Director of the

United States Patent and Trademark Office

PO Box 1450

Alexandria, VA 22313-1450

or faxed to:

(571) 273-8300, (for Official communications intended for entry)
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Application/Control Number: 11/250,238

Art Unit: 2189

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PMR) system. Status information for published

Applications may be obtained from either Private PMR or Public PMR. Status information

for unpublished applications is available through Private PAIR only. For more information

about the PAIR system, see http//pak-direct.uspto.gov. Should you have questions on access

to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197

(toll-free).

Any inquiry concerning this communication or earlier communications from the examiner

should be directed to Ngoc Dinh whose telephone number is (571) 272-4191. The examiner can

normally be reached on Monday-Friday 8:30 AM-5:00 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,

Reginald Bragdon, can be reached on (571) 272-4204.

/N. V. D./

Examiner, Art Unit 2189

April 01, 2008

/Reginald G. Bragdon/

Supervisory Patent Examiner, Art Unit 2189
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Application/Control No. App|icant(s)/Patent Under
Reexamination

11/250333 CONLEY KEVIN M.

Examiner Art Unit

NGOC V. DINH 2189

U.S. PATENT DOCUMENTS

Notice of References Cited

Page 1 of1

Document Number Date , _ _
Country Code-Number-Kind Code MM.YYYY C|aSS'f'C3t'0n

O3-2004 Abe, Kazunori 713/1

FOREIGN PATENT DOCUMENTS

Document Number . _ _
Country Code-Number-Kind Code C|aSS'f'cat'On

‘A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20080219
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Application/Control No. App|icant(s)lPatent Under
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Application/Control No. App|icant(s)/Patent Under
Reexamination

Seafch NOTES 11250238 CONLEY, KEVIN M.

Examiner Art Unit

NGOC V DINH 2189

SEARCHED

Subclass Examiner

SEARCH NOTES

Search Notes Examiner
Limited classified search of Class/subclass. East text search w/0 2/19/08 ND

classified/search. See printout.
Consulted Kevin Verbrugge O2/O4/08
Consulted Kevin Ellis 02/19/08

INTERFERENCE SEARCH

Subclass Examiner

U.S. Patent and Trademark Office Part of Paper No. : 20080219
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U.S. Department of Commerce, Patent and Trademark Atty. Docket No. Application No.

INFORMATION DISCLOSURE STATEMENT BY SNDK.156US2 11/250,238

APPLICANT Applicants

Fmngnate  
:0ct°b<=r13»2°°5

U.S. Patent Documents

Filing Date
IfAppropriate

OTHER ART (Including Author, Title, Date, Pertinent Pages, Etc.)

Japanese Patent Office, “Decision of Refusal,” corresponding Japanese Patent Application No. 2002-
558275 on November 27, 2007, 3 pages (including translation). 5

The Patent Office of the People’s Republic of China, “Notification of the First Office Action,”
corresponding Chinese Patent Application No. 2006 10 142358.3 on December 14, 2007, 3 pages.

. -« ' . I /' ‘ I‘
Examiner /N90“ Dmw Date Considered I '

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through
citation if not in conformance and not considered. Include copy of this form with your communication to applicant.

FILED VLA EFS

Sheet 1 of 1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Kevin M. Conley

Title: Partial Block Data Programming And Reading Operations In A Non-

Volatile Memory

Application No.: 1 l/250,238 Filing Date: October 13, 2005

Examiner: Dinh, Ngoc V. Group Art Unit: 2189

Docket No.: SNDK.156US2 Confi No.: 7727

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO OFFICE ACTION AND AIVIENDMENT

This is in response to the non-final Office Action dated April 11, 2008,

Claim Amendments are reflected in the listing of claims, which begins on page 2 of this

paper.

Specification Amendments begin on page 16 of this paper.

Remarks begin on page 17 of this paper.

Reconsideration is kindly requested in light of the following amendments and remarks.
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CLAIM AMENDMENTS

Please amend the claims by canceling claims 19-25, amending claims 4, 8, 10, 13, 14 and

16, and adding new claims 26-70, all without prejudice, as indicated on the following listing of

all the claims in the present application afier this Amendment:

1 ~ 3. (Cancelled)

4. (Currently Amended) A method of operating a memory system ha=.=ing—an—a1=ray

ofreprogrammable non-volatile charge storage elements organized in blocks of a minimum

number of storage elements that are erasable together as a unit and in pages of storage elements

within the blocks that have specified offset positions within their respective blocks and which are

individually programmable as a unit, comprising: i

as part of writing data i11to pages, recording an indication of a time from a clock source

that data are written into individual pages,

when updating data previously written into one or more pages of one of

original c_l_ata bltggsfiy writing the updated data into one or more update pages of an update data

block and identifiy logically linking data of the corresponding previously written pages and

update data pages wherein the updated data. are caused to be

writable into pages of the update data block having different offset positions than the pages of

the original data block into which the logicallv linked data being updated was previously written:

and

when reading data of two or more logically linked data pages

read the indications of the times that 33 data have been stored in the two or more

pages and use the data in the two or more pages having more recent time indications without

using data in the two or more pages having older time indications.

5 — 6. (Cancelled)

Attorney Docket No; SNDK.156US2 Application No.2 11/250,238
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7. (Previously Presented) The method of claim 4, wherein recording the indication

of the time that data are written into individual pages includes recording the indication within the

pages wherein the data are written.

8. (Currently Amended) The method of claim 4, wherein updating data previously

written into one or more pages of one of the original data blocks includes

updating data in a number of pages less than all of the pages of [[a]] the one of the original data

blocks while not updating data in a remaining one or more pages of the same original data block.

9. (Previously Presented) The method of claim 8, wherein the memory system in

which the method is carried out utilizes electrically conductive floating gates as the charge

Sl§O1‘Eig€ €lCI.'l1C11lCS.

10. (Currently Amended) The method of claim 4, wherein as part of writing

updating data , logically linking the corresponding previously written pages and update

data pages comprises writing logical addresses the updated data

in the individual update pages in which the updated data are written.

I 1. (Previously Presented) The method of claim 4, wherein as part of writing data

into pages, data are written in individual storage elements of the pages with more than two

storage states, thereby storing more than one bit of data in the individual storage elements.

12. (Previously Presented) The method of claim 4, wherein the memory system in

which the method is carried out utilizes electrically conductive floating gates as the charge

storage elements.

13. (Currently Amended) A method of operating a memory system having—a.4a—ava=ay

of reprogrammable non—volatile charge storage elements organized in blocks of a minimum

number of storage elements that are erasable together as a unit and in pages of storage elements

Attorney Docket No.: SNDK.l56US2 Application No.: l l/250,238
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within the blocks that have specified offset positions within their respective blocks and which are

individually programmable as a unit, comprising:

as part of writing da.ta into pages, data are written into the pages of the individual blocks

in sequence, _

updating data pre-viously written into one or more initial pages of one of original data

blocks by writing the updated data into one or more update pages of an update data block and

logically linking data of previously written pages with corresponding

update data pages ,wherein the updated data are caused to be

writable into pages of the update data block having different offset positions as the pages of the

original data block into which the logically linked data being updated was previously written,

and

reading data from the pages of the original data block and update data block laleeles in an

order that is a reverse of the sequence in which they where written and ignore data in any page

that is logically linked with a. page from which data have

already been read.

14. (Currently Amended) The method of claim 13, wherein updating data previously

written into one or more pages of one of the original data blocks includes

updating data in a number of pages less than all of the pages of [[a]] the one of the original data

blockg while not updating data in a remaining one or more pages of the same original data block.

15. (Previously Presented) The method of claim 14, wherein the memory system in

which the method is carried out utilizes electrically conductive floating gates as the charge

storage elements.

16. (Currently Amended) The method of claim 13, wherein as part of writing

updating data into pages, logically linking the corresponding p_r_eviously written pagpsgnd update

data pages comprises writing logical addresses of the~-indivMual—p updated data

in the individual update pages in which the updated data are written.

Attorney Docket No.: SNDK. l56US2 Application No.: 11/250,238
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17. (Previously Presented) The method of claim 13, wherein as part of writing data

into pages, data are written in individual storage elements of the pages with more than two

storage states, thereby storing more than one bit ofdata in the individual storage elements.

18. (Previously Presented) The method of claim 13, wherein the memory system in

which the method is carried out utilizes electrically conductive floating ga.tes as the charge

storage elements.

19 — 25. (Cancelled)

26. (New) The method ofclaim 4, wherein logically linking the corresponding

previously written pages and update data pages comprises maintaining common logical

addresses thereof

27. (New) The method of claim 26, wherein maintaining common logical addresses

eornpri ses storing the common logical addresses in the pages of the original data block and in the

pages of the update data block along with the respective previously written and updated data

therein.

28. (New) The method of claim 26, wherein reading the data further comprises

organizing the read data by the l.ogical page addresses associated with the read data.

29. (New) The method of claim 4, wherein data are written into individual pages of

the original and update data blocks in a specified sequence.

30. (New) The method of claim 4, additionally comprising positioning the one

original data block and the update data block in different ones of a plurality of units of the

memory system, wherein the units are physically separate groupings of blocks of charge storage

elements in which progranruning operations may be performed independently, and linking the

Attorney Docket Ne.: SN'Dl<_. l 56US2 Application No.: 11/250,23 8
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first and second blocks to cause their charge storage elements to be erasable together and their

pages to be programrnable together in parallel.

31. (New) The method of claim 4, additionally comprising:

updating data previously written into one or more pages of a second of the original data

blocks by writing the updated data into one or more update pages of the update data block, and

logically linking data of the corresponding previously written pages of the second of the

original data blocks and the update dataipages.

32. (New) The method of claim 31, wherein updating data previously written i.nto

one or more pages of the one and of the second of the original data blocks includes updating data

in a number ofpages less than all of the pages of the individual original data block while not

updating data in a remaining one or more pages of the same individual original data block.

33. (New) The method of claim 4, additionally comprising:

subsequently updating for a second time at least some of the data previously written into

one or more pages of one of the original data blocks that were previously updated and written

into the update data block,

writing the data updated for a second time into the update data block as second updated

data pages, and

logically linking data of the corresponding previously written pages and the second

updated data pages.

34. (New) The method of claim 33, wherein ‘updating data previously written into

one or more pages of one of the original data blocks and subsequently updating the data for the

second time each includes updating data in a number ofpages less than all of the pages of the

individual original data block while not updating data in a remaining one or more pages of the

same individual original data. block.

Attorney Docket No.: Sl\lDl{.l56US2 Application No.: 1 1/250,238
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35. (New) The method of claim 4, wherein the memory system in which the method

is practiced is contained within an enclosed card having an electrical connector along one edge

thereof for operably connecting with a host system.

36. (New) The method of claim 13, wherein logically linking the corresponding

previously written pages and update data pages comprises maintaining common logical )
addresses thereof.

37. (New) The method of claim 36, wherein maintaining common logical addresses

comprises storing the common logical addresses in the pages of the original data block and in the

pages of the update data block along with the respective previously written and updated data

therein.

38. (New) The method of claim 36, wherein reading the data further comprise

organizing the read data by the logical page addresses associated with the read data.

39. (New) The method of claim 13, wherein data are written into individual pages of

the blocks in a specified sequence.

40. (New) The method of claim 13, additionally comprising positioning the one

original data block and the update data block in different ones of a plurality of units of the

memory system, wherein the units are physically separate groupings ofblocks of charge storage

elements in which programming operations may be performed independently, and linking the

first and second blocks to cause their charge storage elements to be erasable together and their

pages to be programmable together in parallel.

41. (New) The method of claim 13, additionally comprising:

updating data previously written into one or more pages of a second of the original data

blocks by writing the updated data into one or more update pages of the update data block, and

Attorney Docket No.: SNDK.l56US2 Application No.2 1 1/25 0,23 8
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logically linking data of the corresponding previously written pages of the second of the

original data blocks and the update data pages.

42. (New) The method of claim 41, wherein updating data previously written into

one or more pages of the one and of the second of the original data blocks includes updating data

in a number of pages less than all of the pages of the individual original data block while not

updating data in a remaining one or more pages of the same individual original data block.

43. (New) The method of claim 13, additionally comprising:

subsequently updating for a second time at least some of the data previously written into

one or more pages of one of the original data blocks that were previously updated and written

into the update data block,

writing the data updated for a second time into the update data block as second updated

data pages, and

logically linking data of the corresponding previously written pages and the second

updated data pages.

44. (New) The method of claim 43, wherein updating data previously written into

one or more pages of one of the original data blocks and subsequently updating the data for the

second time each includes updating data in a number of pages less than all of the pages of the

individual original data block while not updating data in a remaining one or more pages of the

same individual original data block.

45. (New) The method of claim 13, wherein the memory system in which the method

is practiced is contained within an enclosed card having an electrical connector along one edge

thereof for operably connecting with a host system.

46. (New) In a re-programmable non—volatile semiconductor memory system having

a plurality of blocks of a minimum number of memory charge storage elements that are erasable

together as a unit, the plurality ofblocks individually being divided into a plurality of a given

Attorney Docket No.: SNDK.l56US2 Application No.: 11/250,238
FILED VIA EFS



APPLE INC. 
EXHIBIT 1202 - PAGE 0975

SDK0156.002US

number of pages of memory storage elements that are individually programmable as a unit and

which have specified offset positions within their respective blocks, a method of operating the

memory system, comprising:

programming original data into individual ones of a first plurality of pages in at least a

first block, the pages of original data having logical addresses associated therewith,

thereafter programming, into individual ones of a second plurality of pages in a second

biock, an updated Version of less thantlie given number of pages of the original data

programmed into the first plurality of pages, the pages of the updated version of the original data

having logical addresses associated therewith, wherein the logical addresses associated with the

pages of the updated version of the original data are the same as the logical address-es associated

with the pages of original data,

wherein prograrnming the second plurality of pages additionally comprises causing the

updated version of the original data to be programmable in those of the second plurality of pages

that have different offset positions within the second block than the offset positions of the first

plurality of pages within said at least the first block that contain pages of original data with the

same associated logical addresses,

thereafter reading data from the first and second plurality of pages, and

organizing pages of the read data by their associated logical addresses.

47. (New) The method of claim 46, wherein reading data and orgaiiizing pages of the

read data by their associated logical addresses comprises, for the pages of read data having the

same logical addresses associated therewith, utilizing the pages of the updated version of the

original data and omitting use of the pages of original data.

48. (New) The method of claim 47, wherein reading data and organizing pages of the

read data by their associated logical addresses additionally comprises utilizing the pages of

original data that have not been updated.

49. (New) The method of claim 48, wherein

Attorney Docket No.: SNDK. 1 56US2 Application No.: l 1/250,238
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programming original data into individual ones of the first plurality of pages and

programining an updated version of the original data into individual ones of the second plurality

of pages additionally comprises programming the individual pages with an indication of a

relative time of programming the data therein, and

rcading data and organizing pages of the read data additionally comprises, for pages of

data having the same logical addresses associated therewith, selecting the updated data from the

read pages having the more recent time indication and omitting use of the original data from the

pages having the older time indication.

50. (New) The method of claim 46, wherein programming data into the first plurality

of pages in at least the first block and programming data into the second plurality of pages in the

second block each comprise programming data into individual pages of the individual blocks in a

specified sequence.

51. (New) The method of claim 50, wherein reading data and organizing pages of the

read data comprise reading the first and second plurality of pages in an order that is reverse to

said specified sequence, and ignoring data read from pages having logical addresses that are the

same as logical addresses associated with other pages of data that have already been read.

52. (New) The method of claim 46, wherein no indication is programmed into

individual ones of the first plurality of pages, afier the original data previously programmed

therein are updated, that indicates that the previously programmed original data were updated.

53. (New) The method of claim 46, wherein programming original data into the first

plurality of pages and programming the updated version of the original data into the second

plurality of pages each comprise programming the logical addresses in individual pages along

with the data with which the programmed logical addresses are associated.

54. (New) The method of claim 46, additionally comprising positioning the first and

second blocks of charge storage elements in different ones of a plurality of units of the memory

Attorney Docket No.: SNDK.156US2 ' Application No; 11/250,238
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system, wherein the plurality of units are physically separate groupings of blocks of charge

storage elements in which programming operations may be performed independently, and

linking the first and second blocks to cause their charge storage elements to be erasable together

and their pages to be programmable together in parallel.

55. (New) The method of claim 46, additionally comprising:

subsequently programming, into individual ones of the second plurality of pages, a

further updated ‘version of at least some of the original data programmed into the first plurality of

pages that have previously been updated and the updated version programmed into the second

plurality of pages,

wherein the logical addresses associated with the pages of the further updated version of

the original data are the same as the logical addresses associated with the pages of original data

and the pages of the previously updated version of the original data.

56. (New) The method of claim 46, wherein the charge storage elements of the

memory system in which the method is carried out comprise electrically conductive floating

gates.

57. ew) The method of claim 46, additionally comprising operating the individual

memory system charge storage elements with more than two storage states, thereby storing more

than one bit ofdata in each storage element, wherein programming the pages includes

programming the individual memory storage elements into more than two storage states and

reading data includes reading the more than two storage states from the individual memory

storage elements.

58. (New) The method of claim 46, wherein the memory system in which the method

is practiced is contained within an enclosed card having an electrical connector along one edge

thereof for operably connecting the memory system with a host system.

Attorney Docket No.: SNDK.156US2 Application No.: 1 1/250,238
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59. (New) In a re—programmable non—volatile semiconductor memory system having

a plurality of blocks of memory charge storage elements that are erasable together as a unit, the

plurality of blocks individually being divided into a plurality of a given number of pages of

memory storage elements that are programmabletogether, a method of operating the memory

system, comprising:

prograniining individual ones of a first plurality of said given number of pages in at least

a first block with original data and a logical address associated with the page of original data,

thereafter programming individual ones of a second plurality of a total number of pages

less than said given number in a second block with updated data and a logical address associated

with the page of updated data, wherein the logical addresses associated with the pages of updated

data programmed into the second plurality of pages are the same as those associated with the

pages of original data programmed into the first plurality of pages,

wherein programming the second plurality of pages additionally comprises causing the

updated version of the original data to be programmable in those of the second plurality of pages

that have different offset positions within the second block than the offset positions of the first

plurality of pages within said at least the first block that contain pages of original data with the

same logical addresses associated therewith, I

thcrcaflcr reading data from the first and second plurality of pages, and

organizing pages of the read data by the logical addresses associated therewith.

60. (New) The method of claim 59, wherein reading data and organizing pages of the

read data by the logical addresses associated therewith comprises, for a plurality of pages of read

data having the same logical addresses associated therewith, utilizing the pages of the updated

version of the original data and omitting use of the pages of original data.

61. (New) The method of claim 60, wherein reading data and organizing pages of the

read data by the logical addresses associated therewith additionally comprises utilizing the pages

of original data that have not been updated.

Attorney Docket No.: SNDK. 1 56US2 Application No.2 1 1/250,238
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62. (New) The method of claim 59, wherein programming data into the first plurality

of pages in at least the first block and programming data into the second plurality of pages in the

second block each comprise programming data into individual pages of the individual blocks in a

specified sequence.

63. (New) The method of claim 59, wherein no indication is programmed into

individual ones of the first plurality of pages, after the original data previously programmed

therein are updated, that indicates that the previously programmed original data were updated.

64. (New) The method of claim 59, wherein programming original data into the first

plurality of pages and programming the updated version of the original data into the second

plurality of pages each comprise additionally programming in the pages the logical addresses for

associated with the data programmed therein.

65. (New) The method of claim 59, additionally comprising positioning the first and

second blocks of charge storage elements in different ones of a plurality of units of the memory

system, wherein the units are physically separate groupings ofblocks of charge storage elements

in which programming operations may be performed independently, and linking the first and

second blocks to cause their charge storage elements to be erasable together and their pages to be

programmable together in parallel.

66. (New) The method of claim 59, additionally coinpiisiiig:

subsequently programming, into individual ones of the second plurality of pages, a

further updated version of at least some of the original data programmed into the first plurality of

pages that have previously been updated and the updated version programmed into the second

plurality of pages,

wherein the logical addresses associated with the further updated version of the original

data are the same as the logical addresses associated with the original data and the previously

updated version of the original data.

Attomey Docket No: SNDK.l56US2 Application No.: ll/250,238
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67. (New) The method of claim 59, wherein the addresses associated with pages of

original and updated data are individually expressed as a logical block number and a logical page

offset.

68. (New) A method of operating a memory system having an array of

reprogramrnable rion—volatile charge storage elements organized in btocks of storage elements

that are erasable together and in pages of storage elements within the blocks that are individually

programmable as a unit, comprising:

maintaining an indication of a time separately for individual blocks,

as part of writing data into any one or more of the pages of one of the blocks, updating

the indication of a time maintained for the one block to a current time,

when updating data previously written into one or more initial pages, writing the updated

data into one or more update pages and identifying the data written into the initial and update

pages by common logical addresses, and

as part of reading data having the same logical addresses from two or more pages of two

or more blocks, reading the indications of the times from the two or more blocks and using the

data in the two or more blocks having more recent indications of time without using data in the

two or more blocks having older indications of time, and reading data from pages within each of

the two or more blocks according to a reverse order in physical address to that by which the

pages were written, and ignoring data from any page having the same logical address as data of a

page from which data have already been read.

69. (New) A method of operating a non-volatiie memory system having a plurality of

blocks ofmemory storage elements that are individually erasable together, wherein the

individual blocks are divided into a plurality of pages of storage elements that are programmable

together, the blocks being organized in at least two separate units in which programming may be

performed independently, comprising:

linking at least one block from individual ones of said at least two units to form a

metablock wherein the storage elements of its component blocks are erased together, and

Attorney Docket No.: SNDK.156US2 Application No.: l 1/250,238
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updating pages of original data within any of the metablock component blocks less than

all the pages within the block by programming replacement data into pages within another at

least one block in only a designated one of the units regardless of which unit the data being

updated are stored.

70. (New) The method of claim 69, wherein storing the original and replacement data

comprises:

identifying the original and replacement data by the same logical address to the memory

system, and

distinguishing the replacement data from the original data b y determining the relative

order in time in which the original and replacement data have been programmed in their

respective pages of the memory.
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SPECIFICATION AMENDMENTS

Please amend paragraph and 0030, as follows:

[0030] if desired, a plurality of arrays 400, together with related X decoders, Y decoders,

prograrn/Verified circuitry, data registers, and the like are provided, for example as taught by

U.S. Patent 5,890,192, issued March 30, 1999, and assigned to Sandisk Corporation, the assignee

of this application, which is hereby incorporated by this reference. Related nieniory system

features are described in co-pending patent application serial no. 09,505,555, filed February 17,

2000 by Kevin Conley et al., now U.S. patent no. 6,426,893, which application is expressly

incorporated herein by this reference.
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REMARKS

Claims 4, 7-18 and 26-70 remain pending after this Amendment. Although a number of

claims are being added, only six independent claims are present, namely amended versions of

original claims 4 and 13 and new claims 46, 59, 68 and 69. Also, many of the claims dependent

from claims 4, 13, 46 and 59 are repetitive in adding similar subject matter to their respective

independent claims. Claims 19-25 are being cancelled.

The existing claims are being amended, and the new claims are presented, in a manner

that more specifically distinguishes the cited prior art, and, therefore, are submitted to be

patentable.

Claim Rejections Under 35 U.S.C. §103

Remaining claims 4-, 7 and 10-13 stand rejected under 35 U.S.C. § l03(a) as being

unpatcntablc ovcr U.S. patent no. 5,479,638 to Assar ct al. (hereinafter “Assar”) in view of U.S.

pa.tent no. 6,288,862 to Baron et a.l. (hereinafter “Baron”). Dependent claims 8-9 and 14-15

have been rejected under 35 U.S.C. § lO3(a) as being unpatentable over Assar in View of Baron

and further in View of prior art alleged to have been admitted by paragraph 0007 of the present

application (hereinafter “APA”).

Rejected Independent Claims 4 and 13

Since claims 4 and 13 have been rejected on similar grounds and there are common

arguments in response, these claims are being discussed together.

Initially, it should be noted that neither of the cited Assar nor Baron references describe

the claimed non-volatile memory architecture where memory elements are organized into blocks

of storage elements that are erasable together, with pages of storage elements within the blocks

that are programmable as a unit. In Assar, the memory 100 is divided into sector length data

blocks l02 (Assar, col. 3, Ins. 51-53) without the blocks being further divided into pages. Rather

than using a table that links logical addresses of data with physical addresses of the memory

blocks 102 in which the addressed data are stored, an address map is stored in a content

addressable memory (CAM) 106. Baron describes a structure of data stored on magnetic tape, so

is not related to a block erasable and page programmable memory system.
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This is important in the present application since it is in large block reprogrammable non-

volatile memories to which the invention is primarily directed. That is, blocks of charge storage

elements that are erasable together are divided into pages of charge storage elements that are

programmable as a unit. The problem solved by the present invention is how to efficiently

operate such a memory system to update previously stored data in a manner that overcomes the

disadvantages of prior techniques. (See, for example, paragraphs 0004 V 0008 of the

Background and Summary of the present application.)

The cited Assar patent describes one of these prior techniques. Old/new flags 116

(Assar, Figs. 1 and 2) are stored in a content-addressable-memory (CAM), and oldfnew flags 104

are stored in the memory 100 with the data of its blocks N. Blocks of the memory 100 are

addressed by the CAM. The flag 116 is set when the data of its associated block N have become

obsolete by the writing of updated data (Assar, col. 4, lns. 51-53; steps 208 and 210 of Fig. 5).

The purpose of setting the old/new flag is to mark blocks whose data and CAM entries are to be

erased (col. 4, 1115. 62-65) and to prevent the superseded version of the data from being accessed

(col. 6, lns. 1-4).

As stated in para. 0008 of the present application, an important aspect of the present

invention is to avoid the use of the fla.gs described in para. 0007 that are written to indicate

obsolete data because this usually involves overwriting a portion of the memory already

programmed and this can cause these programmed data to be disturbed (that is, the stored charge

levels changed). Such overwriting may occur because setting the flag 116 causes the flag data

already written in the CAM block 110, 114 of memory cells to be changed, adjacent other data

being stored in the CAM blocks 110, 114 that can be disturbed. The same overwriting occurs

with the flag 104 in the blocks N of data storage capacity. Each of Assar’s memory blocks stores

one sector of data (Assar, col. 3, lns. 51-54), not multiple sectors or pages.

The solution of claim 4 to the problem of overwriting flags is to instead keep track of

when data are written into pages by writing an indication of time from a clock source as to when

data are written. The updated data are then distinguishable from the previously written data to

which the updated data are logically linked. The updated data have the most recent indication of

time. Claim 4 recites this as occurring in pages ofblocks, wherein the blocks are specified in the

preamble to contain a minimum number of storage elements that are erasable together as a unit,

Attorney Docket No.: SNDK.156US2 Application No.: 11/250,238
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and the pages are individually programmable as a unit. The solution of claim 13 to the problem

of overwriting flags is to instead read pages of data in an order that is a reverse of the sequence

in which the pages where written, and ignore any data in any page that is logically linked with

data of a page already read. Assar describes a much different type of memory system than that

claimed, and uses the type of flags to mark updated obsolete data that the present application

describes in paras. 0007 and 0008 to be undesirable. The present invention is an improvement

over Assar technique by using a technique that does not need such flags in order to separately

identify original data and their updates.

Claims 4 and 13 are each being amended to add a feature specific to its different type of

memory system that further distinguishes Assar. They each now specify that the updated data

are caused to be writable into pages of the update block that have different offsets within that

block than the pages of the original data block in which the updated data were previously

written. This overcomes problems with another prior art technique described in the Background

of the present application (see para. 0007, lns. 7-1 1), in a manner summarized in the Summary of

the present application (see para.0010). The update block is used more efficiently and the need

for time consuming data copying from one block to another is reduced.

The cited Baron reference, describing the storage of data blocks on magnetic tape,

certainly does not suggest a need to avoid the use of Assar’s flags. Although Baron records the

time of writing blocks of data on magnetic tape, relevant to claim 4, Baron does not mention

anything about the problem with overwriting flags, such as Assar’s old/new flag 116, in

reprogramrnable non—volatilen1en1ory. It is not understood why one of ordinary skill would

have thought that use of Assar’s old/new flag needed to be changed. Neither of the cited

references refers to any problem with it. It is only the present application that describes the

undesirability of marking data that have been updated with flags.

With regard to claim 13, the Office Action (p. 4) alleges that Baron’s reading of its

Master Write Pass Count 134 suggests reading data in a reverse order. When the Master Write

Pass Count 134 is updated, the prior value is apparently written over and thus disappears. It is

the current updated value of the Master Write Pass Count 134 that Baron describes to be added

to the header of each of the recording blocks (see Baron, col. 3, lns. 42-46). The Office Action

refers particularly to Baron’s disclosure in col. 4, lns. 8-11 about updating the Master Write Pass

Attorney Docket No.: SNDK.1S6US2 Application No.: 11/250,238
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Count 134. The Office Action seems to contend that by reading the new value of the Master

Write Pass Count 134 and ignoring the old value, this is reading data in a reverse order.

However, this ground of rejection is not understood, and so for that reason is respectfully

traversed. If this ground of rej ection is repeated in a future Office Action, a further explanation

of the basis for the rejection would be appreciated. But there are other reasons given herein to

support the patentability of claim 13 over Assar and Baron.

In the Office Action (p. 4, lns. 1-3) it is stated that the motivation of combining Baron

with As-sar was to “prevent old information accidentally left in the medium may be output during

read process,” citing Baron, Col. 1, his. 50-55. But that is what Assar’s old/new flag does.

There is no suggestion in either reference that there is a problem with this. The re—writing of

flags into programmed blocks are described in the present application as undesirable (see paras.

0007 and 0008). Without a perceived need to improve Assar, it is submitted that use of an

indication of time from a clock source for blocks of data stored on a magnetic tape would not

have suggested modifying Assar to replace the use of flags with indications of time in the type of

memory recited in claims 4 and 13, which is different than that of Asset.

Regardless of whether it would have been obvious to combine the teachings ofBaron

with those of Assar in the different type ofmemory recited in claims 4 and 13, neither reference

suggests the amended feature of causing updated data to be writable into pages of an update

block that have different offset positions from those of the pages of the original data biock which

contained the logically linked previously written data that was updated. Even if it would have

been obvious to modify Assar in view of Baron, this feature now part of each of claims 4 and 13

would not have been suggested.

Rejected Dependent Claims 7-12 and 14-18, and New Dgpendent Claims 26-45

In addition to independent claims 4 and 13 being patentable, their dependent claims add

additional novel features, some of which are pointed out in this section.

Claims 8, 14, 32, 34, 42 and 44 specify that fewer than all the pages of data of a block are

updated, and the Office Action (page 5) refers to the discussion of paragraph 0007 of the present

application as APA. What the present application describes is the situation where the techniques

of the present invention are particularly valuable, namely where only a small amount of data are

being updated. In the large block, multiple page type of memories, a great deal of overhead used

Attorney Docket No.: SNDK_l56US2 Application No.: 11/250,238
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to be expended in copying data and the like in order to update only one or a few pages of data.

The prior art use of flags reduced the amount of data copying somewhat but updating data, as

recognized as part of the present invention, was still not very efficient. The updating of a small

number of pages of initial data, relative to the given number of pages in a block, is particularly

benefited from the feature of claims 4 and 13 wherein the updated data are caused to be writable

in pages of the update block with offsets different t.han those of the initial pages of data that have

been updated.

Claims 30 and 40 recite placement of the original data blocks and update data blocks in

different units of memory having dctincd characteristics. This is supported by the discussion in

the present application (see paragraphs 0D62~0063) of the use of metablocks,

Claims 31, 32, 41 and 42 contain the feature of writing of updates from first and second

update blocks into a common update data block. This concept is described in paragraphs 0062-

0064 of the present application.

Claims 33, 34, 43 and 44 add to the combination of claim 4 the updating of original data

for a second time. An example of this is illustrated in Figure 11 of the present application and

described in the present application with respect to that figure.

For the reasons given in this and the preceding section, all of the claims 4, 7418 and 26-

45 are submitted to be patentable.

New Claims 46-67

Independent claims 46 and 59 of this group of claims are similar to claim 24 of the

grandparent patent no. 6,763,424 of the present application but with differences in their scope.

These claims define a method of operating a memory system having its charge storage

elements organized into blocks that are erasable together, and the blocks divided into pages of

memory storage elements that are individually programmable as a unit. It is in this type of

reprogramrnable non-volatile memory system where the methods of claims 46-67 provide

significant improvements.

Claims 46 and 59 each include the feature, similar to one discussed above that is part of

independent claims 4 and 13, wherein the updated version of the original data are caused to be

programmable into pages of the second block that have different offset positions within that

Attorney Docket No.: SNDK.156US2 Application No.: 1 1/25 0,238
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block than the offset positions in the at least the first block that contain the original data with the

same associated logical addresses.

Claims 46 and 59 also call for programming into the second plurality of pages an updated

version of less than the given number of pages of original data, wherein the “given number” is

the number of pages in an individual block. Similar limitations are discussed above with respect

to dependent claims 8, 14, 32, 34, 42 and 44.

Further, independent claims 46 and 59 each include a limitation of “organizing pages of

the read data by their associated logical addresses” in the last paragraph of each.

Dependent claims 47-58 and 60-67 contain many of the same limitations that are

discussed above with respect to dependent claims 7-12, 14-18 and 26-45.

New Claim 68

Claim 68 is similar to the main claim allowed in Japanese patent application no. 2002-

558275, based on international patent application no. PCT/US02/00366 that in turn claims

priority from United States application no. 09/766,43 6, the grandparent to the present

application. Claim 68 recites maintaining an indication of time for blocks and reading data from

pages in indivi.dual blocks in a reverse order. This combination of the use of the indication of

time and reverse reading is not suggested by the cited prior art. An example of this technique is

described in the present application in the last sentence of paragraph 0008 (Summary), and in

paragraphs 0053 and 0054 (a second specific implementation).

New Claim 69-70

Claims 69-70 are similar to, but with a different scope than, claims 17 and 18 of

grandparent patent no. 6,763,424 and claims 16 and 17 of parent patent no. 6,968,421. The

claimed subject matter is described in the present application primarily in paragraph 0011

(Summary) and paragraphs 0062 - 0064 with respect to Figures 15 and 16.

Termimll Disclaimers Already Filed

A Tenninal Disclaimer over parent patent no. 6,968,421 was filed in the present

application January 8, 2007, and another TenninalDisclain1er over grandparent patent no.

6,763,424 was filed February 21, 2007.
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In[ownation Disclosure Stmtem cuts

It is noted with appreciation that the Examiner has considered and made of record all of

the references submitted in Information Disclosure Statements dated March l3, 2008 and

January 23, 2008.

Another Infonnation Disclosure Statement is being prepared for filing in this case,

primarily to identify prior art that has been alleged to be relevant to clain1s'l7, 18, 20, 24 and 30

of the grandparent patent no. 6,763,424 by Respondents to Investigation No. 337—TA—6l9 of the

United States International Trade Commission (ITC). Claims 17, 18, 24 and 30 of patent no.

6,763,424 have been asserted by Complainant SanDisk Corporation in that ITC action to be

infringed by “Certain Flash Memory Controllers, Drives, Memory Cards, and Media Players, and

Products Containing Same” being imported by Respondents. A trial in this matter before the

Administrative Law Judge is expected later this Fall.

In addition to prior art, a portion of an Order (dated July 15, 2008) of the Administrative

Law Judge in the ITC action is being included. That portion constnles certain teiins of the

asserted claims of grandparent patent no. 6,763,424. The portions of the Order construing claims

of two other unrelated patents is being omitted in order to reduce the size of what is being filed.
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Conclusion

It is believed that this application is now in condition for allowance and an early

indication of its allowance is solicited. However, if the Examiner has any further matters that

need to be resolved or any questions about this response, a telephone call to the undersigned

attorney at 415-276-6534 (direct line) would be appreciated.

Respectfully submitted,
FILED VIA EFS

/0' /)"*"é. October 10, 2008
Gerald P. Parsons Date

Reg. No. 24,486

Davis Wright Treniaine LLP

505 Montgomery Street, Suite 800

San Francisco, CA 941 l l-6533

(415) 276-6500 (main)

(415) 276-6534 (direct)

(415) 276-6599 (fax)

Email: geraldparsons@dwt.coni
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Kevin M. Conley

Title: Partial Block Data Programming And Reading Operations In A Non-
Volatile Memory

Application No.: 11/250,238 - Filing Date: October 13, 2005

Examiner: Dinh, Ngoc V. Group Art Unit: 2l89

Docket No.: SNDK. l 56US2 Conf. N0.: 7727

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

PETITION FOR EXTENSION OF TIME

Dear Sir:

Applicant respectfully petitions for a three»n1onth extension of time within which to

respond to the April 11, 2008, outstanding Office Action, such extension allowing the

undersigned until October 11, 2008, to respond. The fee of $1,110.00 has been authorized via

EFS to Deposit Account 04-0258. The Commissioner is hereby authorized to charge any

additional fees, which may be required, or credit any overpayment to Deposit Account 04-0258.

Respectfully submitted,

 /9-/"é Octoberltl 2003
Gerald P. Parsons Date

Reg. No. 24,486
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Utility under 35 USC111(a) Filing Fees
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Claims
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Applicant Arguments/Remarks Made in an Amendment
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Warnings:
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Fee Worksheet (PTO-06) fee-info.pdf 6edf25B3f87Z417564l3a9fl304affdd304b0a
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Warnings:
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in clue course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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October l0, 2008
Customer No. 66785

Commissioner For Patents
PO. Box 1450

Alexandria, VA 223 1 3- I 450

Re: Applicant: Kevin M. Conley

Title: Partial Block Data Programming And Reading Operations In A Non-Volatile
Memory

Application No.: 11/250,238 Filing Date: October 13, 2005
Examiner: Dinh, Ngoc V. Group Art Unit: 2189
Docket No.: SNDK.156US2 Conf. No.: 7727

Dear Sir:

Transmitted herewith are the following documents in the above—identified application:
(1) This Transmittal Letter;

(2) Response to Office Action (24 pages);

(3) Petition for Extension of Time (1 page).

The fee has been calculated as shown below:

CLAIMS AS AME-NDED

Claims Highest No.
Remaining A (Ker Previously Present Additional

Amendment ' Paid For Extra Rate @

Total Claims 58 Minus 20 38 it $52.00 $ 1 976.00

Independent 6 Minus 3 3 x $220.00 $ 660.00
Claims

I:] Fee of for the first filing of one or more multiple $ 0.00
dependent claims per application

E Fee for three-month of Extension of Time $ 1,110.00

Total additional fee for this Amendment: 39 3 7‘45_00

Conditional Petition for Extension of Time: If an extension oftiine is required
for timely filing of the enclosed document[s) after all papers filed with this

transmittal have been considered, an extension of time is hereby requested.

The fee of $3,746.00 has been authorized via EFS to Deposit Account 040258.
The Commissioner is hereby authorized to charge any additional fees, which

may be required, or credit any overpayment to Deposit Account 040258.

Respectfully submitLed,

24”}?//-//fit
Gerald P. Parsons

Reg. No. 24,486
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Kevin M. Conley

Title: Block Data Programming and Reading Operations in a Nor1—Volatile

Memory

Application No.: 1 1/250,238 Filing Date: October 13, 2005

Exaniincr: Ngoc V. Dinh Group Art Unit: 2189

Docket No.: SNDK.l 56US2 Conf. No.: 7727

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL INFORNIATIGN DISCLOSURE STATEMENT

Pursuant to 37 C.F.R. §§ l.56, 1.97 and 1.98, the documents listed on the enclosed Form

PTO~1449 are being called to the Examiner’s attention.

According to 37 C.F.R. l.98(2)(ii), copies of the US. Patents and U.S. Published Patent

Applications documents are not required and are therefore not enclosed. Copies of the listed

Foreign Patent Documents and Other Art are enclosed.
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This information disclosure statement is submitted under 37 C.F.R, § 1.97(c). The fee of

$180.00 has been authorized via EFS to Deposit Account 04-0258. The Comiriissioner is hereby

authorized to charge any additional fees, which may be required, or credit any overpayment to

Deposit Account 04-0258.

Respectfully submitted,

Gerald P. Parsons Date

Reg. No. 24,486

FILED VIA EFS

Davis Wright Tremaine LLP

505 Montgomery Street, Suite 800

San Francisco, CA 94111-6533

(415) 276-6500 (main)

(415) 276-6534 (direct)

(415) 276-6599 (fax)

Email: geraldparsons@dwt.c0m
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Description

[0001] This invention pertains to the field of semiconductor non—volatile data storage system architectures and their
methods of operation, and has application to data storage systems based on flash electrically erasable and programmable
read-only memories (EEPFiOMs).
[0002] A common application of flash EEPROM devices is as a mass data storage subsystem for electronic devices.
Such subsystems are commonly implemented as either removable memory cards that can be inserted into multiple host
systems oras non-removable embedded storage within the host system. In both implementations, the subsystemincludes
one or more flash devices and often a subsystem controller.
[0003] Flash EEPROM devices are composed of one or more arrays of transistor cells, each cell capable of non-
volatile storage of one or more bits of data. Thus flash memory does not require power to retain the data programmed
therein. Once programmed however, a cell must be erased before it can be reprogrammed with a new data value. These
arrays of cells are partitioned into groups to provide for efficient implementation of read, program and erase functions.
A typical flash memory architecture for mass storage arranges large groups of cells into erasable blocks, wherein a
block contains the smallest number of cells (unit of erase) that are erasable at one time.
[0004] In one commercial form, each block contains enough cells to store one sector of user data plus some overhead
data related to the user data and/or to the block in which it is stored. The amount of user data included in a sector is the

standard 512 bytes in one class of such memory systems but can be of some other size. Because the isolation of
individual blocks of cells from one another that is required to make them individually erasable takes space on the
integrated circuit chip, another class of flash memories makes the blocks significantly larger so there is less space
required for such isolation. But since it is also desired to handle user data in much smaller sectors, each large block is
often further partitioned into individually addressable pages that are the basic unit for reading and programming user
data (unit of programming and/or reading). Each page usually stores one sector of user data, but a page may store a
partial sector or multiple sectors. A "sector" is used herein to refer to an amount of user data that is transferred to and
from the host as a unit.

[0005] The subsystem controller in a large block system performs a number of functions including the translation
between logical addresses (LBAs) received by the memory sub-system from a host, and physical block numbers (PBNs)
and page addresses within the memory cell array. This translation often involves use of intermediate terms for a logical
block number (LBN) and logical page. The controller also manages the low level flash circuit operation through a series
of commands that it issues to the flash memory devices via an interface bus. Another function the controller performs
is to maintain the integrity of data stored to the subsystem through various means, such as by using an error correction
code (ECC).
[0006] In an ideal case, the data in all the pages of a block are usually updated together by writing the updated data
to the pages within an unassigned, erased block, and a |ogica|—to—physical block numbertable is updated with the new
address The original block is then available to be erased. However, it is more typical that the data stored in a number
of pages less than all of the pages within a given block must be updated. The data stored in the remaining pages of the
given block remains unchanged. The probability of this occurring is higher in systems where the number of sectors of
data stored per block is higher. One technique now used to accomplish such a partial block update is to write the data
of the pages to be updated into a corresponding number of the pages of an unused erased block and then copy the
unchanged pages from the original block into pages of the new block. The original block may then be erased and added
to an inventory of unused blocks in which data may later be programmed. Anothertechnique similarly writesthe updated
pages to a new block but eliminates the need to copy the other pages of data into the new block by changing the flags
of the pages in the original block which are being updated to indicate they contain obsolete data. Then when the data
are read, the updated data read from pages of the new block are combined with the unchanged data read from pages
of the original block that are not flagged as obsolete.
[0007] Reference is directed to US Patent No: 5,598,370 in which is disclosed a non—volatile memory with cluster-
erase flash capability. This can be used to simultaneously store original and replacement data by identifying both data
by the same logical address, and distinguishing replacement from original data with reference to the sequence numbers
assigned thereto. The preamble of claim 1 is based on this document.
[0008] The present invention is directed at a method of substituting new data for superseded data in a non—volatile
memory system having an array of non—volatile memory storage elements organised in blocks with the blocks organised
in pages, each block containing the smallest group of storage elements that is erasable. The method comprises writing
new data as updated pages into pages of a said block, said new data being less than all of the original pages of another
said block; addressing both the original pages and the updated pages with the same logical address; and reading and
distinguishing the updated pages from the original pages. According to the invention the reading is with reference to the
relative time of writing into pages of said blocks by reading the pages from said block and then from said other block
both in a reverse order from that in which the pages have been written and ignores any pages having the same logical
address as pages it has already read.
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[0009] A non-volatile memory system according to the invention comprises an array of non-volatile memory storage
elements organised in blocks, said blocks organised in pages, wherein a block contains the smallest group of storage
elements that is erasable; a programming mechanism that writes into pages of a said block an updated version of less
than all of the original pages of another said block; an address mechanism that addresses both the original pages and
the updated pages with the same logical address; and a reading mechanism that distinguishes the updated pages from
the original pages. The reading mechanism reads with reference to the relative time of writing into pages of said blocks
by reading the pages from said block and then from said other block in a reverse order from that in which the pages
have been written and ignores any pages having the same logical address as pages it has already read.
[0010] Using the present invention, both the copying of unchanged data from the original to the new blocks and the
need to update flags within the original block can be avoided when the data of fewerthan all of the pages within a block
are being updated. This is accomplished by maintaining both the superceded data pages and the updated pages of data
with a common logical address. The original and updated pages of data are then distinguished by the relative order in
which they were programmed. During reading the most recent data stored in the pages having the same logical address
are combined with the unchanged pages of data while data in the original versions of the updated pages are ignored.
The updated data can be written to either pages within a different block than the original data, or to available unused
pages within the same block. In one specific implementation, a form of time stamp is stored with each page of data that
allows determining the relative orderthat pages with the same logical address were written. In another specific imple-
mentation, in a system where pages are programmed in a particular order within the blocks, a form of time stamp is
stored with each block of data, and the most recent copy of a page within a block is established by its physical location
within the block.

[0011] These techniques avoid both the necessity for copying unchanged data from the original to new block and the
need to change a flag or other data in the pages of the original block whose data have been updated. By not having to
change a flag or other data in the superceded pages, a potential of disturbing the previously written data in adjacent
pages of that same block that can occur from such a writing operation is eliminated. Also, a performance penalty of the
additional program operation is avoided.
[0012] A further operational feature, which may be used in conjunction with the above summarized techniques, keeps
track of the logical offset of individual pages of data within the individual memory cell blocks, so that the updated data
need not be stored with the same physical page offset as the superceded data. This allows more efficient use of the
pages of new blocks, and even allows the updated data to be stored in any erased pages of the same block as the
superceded data.
[0013] Two or more blocks positioned in separate units ofthe memory array (also termed "sub—arrays") may be grouped
together for programming and reading together as part of a single operation. Such a multiple block group is referenced
herein as a "metablock." Its component blocks may be either all located on a single memory integrated circuit chip, or,
in systems using more than one such chip, located on two or more different chips. When data in fewer than all of the
pages of one of these blocks is updated, the use of another block in that same unit is normally required. Indeed, the
techniques described above, may be employed separately with each block of the metablock. Therefore, when data within
pages of more than one block of the metablock are updated, pages within more than one additional block are required
to be used. If there are four blocks of four different memory units that form the metablock, for example, there is some
probability that up to an additional four blocks, one in each of the units, will be used to store updated pages ofthe original
blocks. One update block is potentially required in each unit for each block of the original metablock. Updated data from
pages of more than one of the blocks in the metablock can be stored in pages of a common block in only one of the
units. This significantly reduces the number of unused erased blocks that are needed to store updated data, thereby
making more efficient use of the available memory cell blocks to store data. This technique is particularly useful when
the memory system frequently updates single pages from a metablock.
[0014] Aspects, features and advantages of the present invention are included in the following description of exemplary
embodiments, which description should be read in conjunction with the accompanying drawings, wherein:

Figure 1 is a block diagram of a typical prior art flash EEPROM memory array with memory control logic, data and
address registers;
Figure 2 illustrates an architecture utilizing memories of Figure 1 with a system controller;
Figure 3 is a timing diagram showing a typical copy operation of the memory system of Figure 2;
Figure 4 illustrates an existing process of updating data in less than all of the pages of a multi—paged block;
Figures 5A and 5B are tables of corresponding logical and physical block addresses for each of the original and
new blocks of Figure 4, respectively;
Figure 6 illustrates another existing process of updating data in less than all of the pages of a multi—paged block;
Figures 7A and 7B are tables of corresponding logical and physical page addresses forthe original and new blocks
of Figure 6, respectively;
Figure 8 illustrates an example of an improved process of updating data in less than all of the pages of a multi-
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paged block;
Figure 9 is a table of corresponding logical and physical page numbers for the new block of Figure 8;
Figure 10 provides an example of a layout of the data in a page shown in Figure 8;
Figure 11 illustrates a further development of the example of Figure 8;
Figure 12 is a table of corresponding logical and physical page numbers for the new block of Figure 11;
Figure 13 illustrates one way to read the updated data in the blocks of Figure 11;
Figure 14 is a flow diagram of a process of programming data into a memory system organized as illustrated in
Figures 8 and 9; Figure 15 illustrates an existing multi-unit memory with blocks from the individual units being linked
together into a metablock and
Figure 16 illustrates an improved method of updating data of a metablock in the multi-unit memory of Figure 12
when the amount of updated data is much less that the data storage capacity of the metablock.

DESCRIPTION OF EXISTING LARGE BLOCK MANAGEMENT TECHNIQUES

[0015] Figure 1 shows a typical flash memory device internal architecture. The primary features include an input/output
(I/O) bus 411 and control signals 41 2 to interface to an external controller, a memory control circuit 450 to control internal
memory operations with registers for command, address and status signals. One or more arrays 400 of flash EEPROM
cells are included, each array having its own row decoder (XDEC) 401 and column decoder (YDEC) 402, a group of
sense amplifiers and program control circuitry (SA/PROG) 454 and a data register 404. Presently, the memory cells
usually include one or more conductive floating gates as storage elements but other long term electron charge storage
elements may be used instead. The memory cell array may be operated with two levels of charge defined for each
storage element to therefore store one bit of data with each element. Alternatively, more than two storage states may
be defined for each storage element, in which case more than one bit of data is stored in each element.
[0016] If desired, a plurality of arrays 400, together with related X decoders, Y decoders, program/verified circuitry,
data registers, and the like are provided, for example as taught by U.S. Patent 5,8901 92, issued March 30, 1999, and
assigned to Sandisk Corporation, the assignee of this application, which is hereby incorporated by this reference. Related
memory system features are described in co-pending patent application serial no. 09/505,555, filed February 17, 2000
by Kevin Conley et al., which application is expressly incorporated herein by this reference.
[0017] The external interface I/O bus 411 and control signals 412 can include the following:

CS - Chip Select. Used to activate flash memory interface.

RS - Read Strobe. Used to indicate the l/O bus is being used to transfer data from the memory array.
WS - Write Strobe. Used to indicate the l/O bus is being used to transfer data to the memory array.
AS — Address Strobe. Indicates that the I/O bus is being used to transfer address information.
AD[7:0] - Address/Data Bus This l/O bus is usedto transfer data between co ntrollerandtheflash memory command,

address and data registers of the memory control 450.

[0018] This interface is given only as an example as other signal configurations can be used to give the same func-
tionality. Figure 1 shows only one flash memory array 400 with its related components, but a multiplicity of such arrays
can exist on a single flash memory chip that share a common interface and memory control circuitry but have separate
XDEC, YDEC, SA/PROG and DATA REG circuitry in order to allow parallel read and program operations.
[0019] Data is transferred from the memory array through the data register 404 to an external controller via the data
registers’ coupling to the I/O bus AD[7:0] 411. The data register 404 is also coupled the sense amplifier/programming
circuit 454. The number of elements of the data register coupled to each sense amplifier/programming circuit element
may depend on the number of bits stored in each storage element of the memory cells, flash EEPROM cells each
containing one or more floating gates as the storage elements. Each storage element may store a plurality of bits, such
as 2 or 4, if the memory cells are operated in a multi-state mode. Alternatively, the memory cells may be operated in a
binary mode to store one bit of data per storage element.
[0020] The row decoder 401 decodes row addresses for the array 400 in order to select the physical page to be
accessed. The row decoder 401 receives row addresses via internal row address lines 419 from the memory control
logic 450. A column decoder 402 receives column addresses via internal column address lines 429 from the memory
control logic 450.
[0021] Figure 2 shows an architecture of a typical non-volatile data storage system, in this case employing flash
memory cells as the storage media. In one form, this system is encapsulated within a removable card having an electrical
connector extending along one side to provide the host interface when inserted into a receptacle of a host. Alternatively,
the system of Figure 2 may be embedded into a host system in the form of a permanently installed embedded circuit or
otherwise. The system utilizes a single controller 301 that performs high level host and memory control functions. The
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flash memory media is composed of one or more flash memory devices, each such device often formed on its own
integrated circuit chip. The system controller and the flash memory are connected by a bus 302 that allows the controller
301 to load command, address, and transfer data to and from the flash memory array. The controller 301 interfaces with
a host system (not shown) with which user data is transferred to and from the flash memory array. In the case where
the system of Figure 2 is included in a card, the host interface includes a mating plug and socket assembly (not shown)
on the card and host equipment.
[0022] The controller 301 receives a command from the host to read or write one or more sectors of user data starting
at a particular logical address. This address may or may not align with a boundary of a physical block of memory cells.
[0023] In some prior art systems having large capacity memory cell blocks that are divided into multiple pages, as
discussed above, the data from a block that is not being updated needs to be copied from the original block to a new
blockthat also contains the new, updated data being written by the host. This technique is illustrated in Figure 4, wherein
two of a large number of blocks of memory are included. One block 11 (PBNO) is illustrated to be divided into 8 pages
for storing one sector of user data in each of its pages. Overhead data fields contained within each page include a field
13 containing the LBN of the block 11. The order of the logical pages within a logical block is fixed with respect to the
corresponding physical pages within a physical block. A second similarly configured block 15 (PBN1) is selected from
an inventory of unused, erased blocks. Data within pages 3-5 ofthe original block 11 are being updated by three pages
of new data 17. The new data is written into the corresponding pages 3-5 ofthe new block 15, and user data from pages
0-2, 6 and 7 of the block 11 are copied into corresponding pages of the new block 15. All pages of the new block 15 are
preferably programmed in a single sequence of programming operations. After the block 15 is programmed, the original
block 11 can be erased and placed in inventory for later use. The copying of data between the blocks 11 and 15, which
involves reading the data from one or more pages in the original block and subsequently programming the same data
to pages in a newly assigned block, greatly reduces the write performance and usable lifetime of the storage system.
[0024] With reference to Figures 5A and 5B, partial tables show mapping of the logical blocks into the original and
new physical blocks 11 and 15 before (Figure 5A) and after (Figure 5B) the updating of data described with respect to
Figure 4. Before the data update, the original block 11, in this example, stores pages 0-7 of LBNO into corresponding
pages 0-7 of PBNO. After the data update, the new block 15 stores pages 0-7 of LBNO in corresponding pages 0-7 of
PBN1. Receipt of a requestto read data from LBNO is then directed to the physical block 15 instead of the physical block
11. In atypical controller operation, a table in the form ofthat shown in Figures 5A and 5B is built from the LBN field 13
read from a physical page and knowledge of the PBN that is addressed when reading the data field 13. The table is
usually stored in a volatile memory of the controller for ease of access, although only a portion of a complete table for
the entire system is typically stored at any one time. A portion of the table is usually formed immediately in advance of
a read or programming operation that involves the blocks included in the table portion.
[0025] In other prior art systems, flags are recorded with the user data in pages and are used to indicate that pages
of data in the original block that are being superceded by the newly written data are invalid. Only the new data is written
to the newly assigned block. Thus the data in pages of the block not involved in the write operation but contained in the
same physical block as the superceded data need not be copied into the new block. This operation is illustrated in Figure
6, where pages 3-5 of data within an original block 21 (PBNO) are again being updated. Updated pages 3-5 of data 23
are written into corresponding pages of a new block 25. As part of the same operation, an old/new flag 27 is written in
each of the pages 3-5 to indicate the data of those pages is old, while the flag 27 for the remaining pages 0-2, 6 and 7
remains set at "new". Similarly, the new PBN1 is written into another overhead data field of each of the pages 3-5 in the
block 21 to indicate where the updated data are located. The LBN and page are stored in a field 31 within each of the
physical pages.
[0026] Figures 7A and 7B are tables of the correspondence between the data LBN/page and the PBN/page before
(Figure 7A) and after (Figure 7B) the data update is complete. The unchanged pages 0-2, 6 and 7 of the LBN remain
mapped into PBNO while the updated pages 3-5 are shown to reside in PBN1. The table of Figure 7B is built by the
memory controller by reading the overhead data fields 27, 29 and 31 of the pages within the block PBNO afterthe data
update. Since the flag 27 is set to "old" in each of pages 3-5 of the original block PBNO, that block will no longer appear
in the table forthose pages. Rather, the new block number PBN1 appears instead, having been read from the overhead
fields 29’ of the updated pages. When data are being read from LBNO, the user data stored in the pages listed in the
right column of Figure 7B are read and then assembled in the order shown for transfer to the host.
[0027] Various flags are typically located in the same physical page as the other associated overhead data, such as
the LBN and an ECG. Thus, to program the old/newflags 27, and others, in pages where the data has been superceded
requires that a page support multiple programming cycles. That is, the memory array must have the capability that its
pages can be programmed in at least at least two stages between erasures. Furthermore, the block must support the
ability to program a page when other pages in the block with higher offsets or addresses have been already programmed.
A limitation of some flash memories however prevents the usage of such flags by specifying that the pages in a block
can only be programmed in a physically sequential manner. Furthermore, the pages support a finite number of program
cycles and in some cases additional programming of programmed pages is not permitted.



APPLE INC. 
EXHIBIT 1202 - PAGE 1007

EP1 352 394 B1

[0028] What is needed is a mechanism by which data that partially supercedes data stored in an existing block can
be written without either copying unchanged data from the existing block or programming flags to pages that have been
previously programmed.

DESCRIPTION OF EXEMPLARY EMBODIMENTS OF THE INVENTION

[0029] There are many different types of flash EEPROM, each of which presents its own limitations that must be
worked around to operate a high performance memory system formed on a small amount of integrated circuit area.
Some do not provide for writing any data into a page that has already been programmed, so updating flags in a page
that contains superceded data, as described above, is not possible. Others allow such flags to be written but doing so
in pages whose data is being superceded can disturb data in other pages of the same block that remain current.
[0030] An example memory system where this has been found to be a problem is a NAND type, where a column of
memory cells is formed as a series circuit string between a bit line and a common potential. Each word line extends
across a row of memory cells formed of one cell in each such string. Such a memory is particularly susceptible to such
memory state disturbs when being operated in a multi-state mode to store more than one bit of data in each such cell.
Such operation divides an available window of a memory cell transistor threshold voltage range into narrow non-over-
lapping voltage level ranges, each range becoming narrower as the number of levels, and thus the number of bits being
stored in each cell, are increased. For example, if four threshold ranges are used, two bits of data are stored in each
cell's storage element. And since each of the four threshold voltage ranges is necessarily small, the chance of the state
of a cell being disturbed by programming other cells in the same block is increased with multi-state operation. In this
case, the writing of the old/new or other flags, as described with respect to Figures 6, 7A and 7B, cannot be tolerated.
[0031] A common feature of each of the existing memory management techniques described above with respect to
Figures 4—7B is that a logical block number (LBN) and page offset is mapped within the system to at most two physical
block numbers (PBNs). One block is the original block and the other contains the updated page data. Data are written
to the page location in the block corresponding to the low order bits of its logical address (LBA). This mapping is typical
in varioustypes of memory systems. In the techniques described below, pages containing updated data are also assigned
the same LBN and page offsets as the pages whose data has been superceded. But rather than tagging the pages
containing original data as being superceded, the memow controller distinguishes the pages containing the superceded
data from those containing the new, updated version either (1) by keeping track of the order in which the pages having
the same logical addresses were written, such as by use of a counter, and/or (2) from the physical page addresses
wherein, when pages are written in order within blocks from the lowest page address to the highest, the higher physical
address contains the most recent copy of the data. When the data is accessed for reading, therefore, those in the most
current pages are used in cases where there are pages containing superceded data that have the same logical addresses,
while the superceded data are ignored.
[0032] A first specific implementation of this technique is described with respect to Figures 8 and 9. The situation is
the same in this example as that in the prior art techniques described with respect to Figures 4-7B, namely the partial
re—write of data within a block 35, although each block is now shown to contain 16 pages. New data 37 for each of the
pages 3-5 of the block 35 (PBN 35) is written into three pages of a new block 39 (PBN1)that has previously been erased,
similar to that described previously. A LBN and page offset overhead data field 41 written into the pages of PBN1 that
contain the updated data is the same as that in the pages of the superceded data in the initial block PBNO. The table of
Figure 9, formed from the data within the fields 41 and 41’, shows this. The logical LBN and page offsets, in the first
column, are mapped into both the first physical block (PBNO), in the second column, and, for the pages that have been
updated, also into the second physical block (PBN1) in the third column. The LBN and logical page offsets 41’ written
into each of the three pages of updated data within the new block PBN1 are the same as those 41 written into each of
a corresponding logical page of the original block PBNO.
[0033] In order to determine which of two pages having the same LBN and page offset contains the updated data,
each page contains another overhead field 43 that provides an indication of its time of programming, at least relative to
the time that other pages with the same logical address are programmed. This allows the controller to determine, when
reading the data from the memory, the relative ages of the pages of data that are assigned the same logical address.
[0034] There are several ways in which the field 48, which contains a form of time stamp, may be written. The most
straight fo nrvard way is to record in that field, when the data of its associated page is programmed, the output of a real-
time clock in the system. Later programmed pages with the same logical address then have a latertime recorded in the
field 43. But when such a real—time clock is not available in the system, other techniques can be used. One specific
technique is to store the output of a modu|o—N counter as the value of the field 43. The range of the counter should be
one more than the number of pages that are contemplated to be stored with the same logical page number. When
updating the data of a particular page in the original block PBNO, for example; the controller first reads the count stored
in the field 43 of the page whose data are being updated, increments the count by some amount, such as one, and then
writes that incremented count in the new block PBN1 as the field 43’. The counter, upon reaching a count of N+1, rolls
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over to 0. Since the number of blocks with the same LBN is less than N, there is always a point of discontinuity in the
values of stored counts. It is easy then to handle the rollover with normalized to the point of discontinuity.
[0035] The controller, when called upon to read the data, easily distinguishes between the new and superceded pages’
data by comparing the counts in the fields 43 and 43’ of pages having the same LBA and page offset. In response to a
need to read the most recent version of a data file, data from the identified new pages are then assembled, along with
original pages that have not been updated, into the most recent version of the data file.
[0036] It will be noted that, in the example of Figure 8, the new data pages 37 are stored in the first three pages 0-2
of the new block PBN1, rather than in the same pages 3-5 which they replace in the original block PBNO. By keeping
track of the individual logical page numbers, the updated data need not necessarily be stored in the same page offset
of the new block as that of the old block where superceded data is contained. Page(s) of updated data can also be
written to erased pages of the same block as the page of data being superceded.
[0037] As a result, there is no constraint presented by the techniques being described that limit which physical page
new data can be written into. But the memory system in which these techniques are implemented may present some
constraints. For example, one NAND system requires that the pages within the blocks be programmed in sequential
order. That means that programming of the middle pages 3-5, as done in the new block 25 (Figure 6), wastes the pages
0-2, which cannot later be programmed. By storing the new data 37 in the first available pages of the new block 39
(Figure 8) in such a restrictive system, the remaining pages 3-7 are available for later use to store other data. Indeed,
if the block 39 had other data stored in its pages 0-4 at the time the three pages of new data 37 were being stored, the
new data could be stored in the remaining unused pages 5-7. This makes maximum use of the available storage capacity
for such a system.
[0038] An example of the structure of data stored in an individual page of the blocks of Figure 8 is shown in Figure
10. The largest part is user data 45. An error correction code (ECC) 47 calculated from the user data is also stored in
the page. Overhead data 49, including the LBN and page tag 41 (logical page offset), the time stamp 43 and an ECC
51 calculated from the overhead data are also stored in the page. By having an ECC 50 covering the overhead data
that is separate from the user data ECC 47, the overhead 49 may be read separately from the user data and evaluated
as valid without the need to transfer all of the data stored in the page. Alternatively, however, where the separate reading
of the overhead data 49 is not a frequent event, all of the data in the page may be covered by a single ECC in order to
reduce the total number of bits of ECG in a page.
[0039] A second specific implementation of the inventive technique can also be described with respect to Figure 8. In
this example, the time stamp is used only to determinethe relative age of the data stored in blocks, while the most recent
pages among those that carry the same LBN and page number are determined by their relative physical locations. The
time stamp 43 then does not need to be stored as part of each page. Rather, a single time stamp can be recorded for
each block, either as part of the block or elsewhere within the non-volatile memory, and is updated each time a page of
data is written into the block. Data is then read from pages in an order of descending physical address, starting from the
last page of the most recently updated block containing data pages having the same LBN.
[0040] In Figure 8, for example, the pages are first read in the new block PBN1 from the last (page 15) to the first
(page 0), followed by reading the pages of the original block PBNO in the same reverse order. Once logical pages 3, 4
and 5 have been read from the new block PBN1, the superceded data in those pages of the original block PBNO that
are identified by the same logical page numbers can be skipped during the reading process. Specifically, physical pages
3, 4 and 5 of the old block PBNO are skipped during reading, in this example, once the controller determines that their
LBN/pages 41 are the same as those of the pages already read from the new block PBN1. This process can increase
the speed of reading and reduce the number of overhead bits 49 that need to be stored for each page. Further, when
this reverse page reading technique is employed, the table of Figure 9 used by the controller during a reading operation
can be simplified into the form of Figures 5A and 5B. Only an identity of those physical blocks containing data of a
common logical block and the relative times that the physical blocks were programmed need to be known in order to
carry out this efficient reading process.
[0041] Figure 11 illustrates an extension of the example of Figure 8 by including a second update to the data originally
written in the block PBNO. New data 51 for logical pages 5, 6, 7 and 8 is written to the respective physical pages 3, 4,
5 and 8 of the new block PBN1, along with their LBN and page number. Note, in this example, that the data of logical
page 5 is being updated for the second time. During a reading operation that begins from the last page of the new block
PBN1, the most recently written logical pages 8, 7, 6 and 5 of the data of interest are first read in that order. Thereafter,
it will be noted that the LBN/page overhead field in physical page 2 of PBN1 is the same as that read from the physical
page 3, so the user data of page 2 is not read. The physical pages 1 and O are then read. Next, the pages of the original
block PBNO are read, beginning with physical page 15. After reading physical pages 159, the controller will note that
the LBN/page fields of each of pages 8-3 match those of pages whose data has already been read, so the old data need
not be read from those pages. The efficiency of the reading process is thus improved. Finally, the original data of physical
pages 2-0 are read since that data was not updated.
[0042] It will be noted that this example of reading pages in a reverse order efficiently sorts out the new data pages
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from the superceded data pages because data are written in physical page locations of an erased block in order from
page 0 on. This technique is not limited to use with a memory system having such a specific programming constraint,
however. So long as the order in which pages are programmed within a given block is known, the data from those pages
may be read in the reverse orderfrom which they were written. What is desired is that the most recently programmed
pages having a common LBN with others that were earlier programmed be read first, and these are the most recently
programmed pages. The most recent versions of updated pages are read first so that the superceded versions may
easily be identified thereafter.
[0043] A table showing the correspondence between the logical data and physical page addresses for the example
of Figure 11 is given in Figure 12. Although there have been two data updates, both are represented by the single column
for the second block PBN1. The physical page noted in PBN1 forthe logical page 5 is simply changed upon the second
update to that page occurring. If the updating involves a third block, then another column is added forthat other block.
The table of Figure 12, constructed by reading the overhead data from each of the pages in blocks to which data of a
common LBN has been written, can be used by the first implementation when the reverse page reading technique is
not used. When the reverse page reading technique described above is used, the table of Figure 12 need be built only
to identify a correspondence between an LBN and all PBNs containing data of that LBN.
[0044] An efficient way to organize pages of data being read from a physical block, where one or more of the pages
has been updated, is illustrated by Figure 13. Enough space is provided in a volatile memory of the controller to buffer
at least several pages of data at a time, and preferably a full block of data. That is what is shown in Figure 13. Sixteen
pages of data, equal to the amount stored in a non-volatile memory block, are stored in the controller memory. Since
the pages are most commonly read out of order, each page of data is stored in its proper position with respect to the
other pages. For example, in the reverse page read operation of Figure 11, logical page 8 if the first to be read, so it is
stored in position 8 of the controller memory, as indicated by the "1" in a circle. The next is logical page 7, and so forth,
until all pages of data desired by the host are read and stored in the controller memory. The entire set of page data is
then transferred to the host without having to manipulate the order of the data in the buffer memory. The pages of data
have already be organized by writing them to the proper location in the controller memory.
[0045] A method of programming a non-volatile memory system that utilizes the techniques described with respect to
Figures 8 and 9 is illustrated in the flow chart of Figure 14. Data for pages of an existing file to be updated are received
from a host system, as indicated by the block 52. It is first determined by a step 53 whether the number of pages of
updated data to be stored is equal to or greater than the storage capacity of a block of the system, 16 pages being
shown as the block capacity, for simplicity, in the above described example. If so, one or more unused, erased blocks
are addressed, in a step 55, and the new data pages are written to the addressed b|ock(s), in a step 57. Typically, the
updating of one block or more of data will result in one or more blocks storing the data that have been superceded by
the new data. If so, as indicated by a step 59, those blocks with superceded data are identified for erasure. For the
purpose of increasing performance, it is preferable that erase operations occur in the background, orwhen host requested
programming or reading operations are not taking place. After being erased, the blocks are returned to the inventory of
unused, erased blocks for further use. Alternatively, erasure of the blocks can be deferred until they are needed for
programming operations.
[0046] If, on the other hand, in the step 53, it is determined that there are fewer pages of new data than will utilize the
full storage capacity of a block, a next step 61 determines whether there are enough unused pages in a block having
some pages programmed with other data. If so, such a block is addressed, in a step 63. If not, a totally unused, erased
block is addressed, in a step 65. In either case, in a step 67, the new data are programmed into unused pages of the
addressed block. As part of this programming process, the LBN and page offset is written into the fields 41, and the time
stamp into the fields 43 of each of the pages (Figure 8) of the updated data, in the manner described above.
[0047] A desirable feature of the programming process is to make available for future programming any blocks that
store only superceded data. So the question is asked, in a step 69, whether the data updating process has resulted in
an entire block remaining with only superceded data. If so, such a block is queued for erasure, in a step 71, and the
process is then completed. If not, the step 71 is omitted and the data update is finished.

M ETABLOCK OF’ ERATION

[0048] In orderto improve performance by reducing programming time, a goal is to program as many cells in parallel
as can reasonably be done without incurring other penalties. One implementation divides the memory array into largely
independent sub—arrays or units, such as multiple units 80-83 of Figure 15, each unit in turn being divided into a large
number of blocks, as shown. Pages of data are then programmed at the same time into more than one of the units.
Another configuration further combines one or more of these units from multiple memory chips. These multiple chips
may be connected to a single bus (as shown in Figure 2) or multiple independent busses for higher data throughput. An
extension of this is to link blocks from different units for programming, reading and erasing together, an example being
shown in Figure 15. Blocks 85-88 from respective ones ofthe units 80-83 can be operated together as a metablock, for



APPLE INC. 
EXHIBIT 1202 - PAGE 1010

EP1 352 394 B1

example. As with the memory embodiments described above, each block, the smallest erasable group of the memory
array, is typically divided into multiple pages, a page containing the smallest number of cells that are programmable
together within the block. Therefore, a programming operation of the metablock shown in Figure 15 will usually include
the simultaneously programming of data into at least one page of each ofthe blocks 85-88 forming the metablock, which
is repeated until the metablock is full orthe incoming data has all been programmed. Other metablocks are formed of
different blocks from the array units, one block from each unit.
[0049] In the course of operating such a memory, as with others, pages of data less than an entire block often need
to be updated. This can be done for individual blocks of a metablock in the same manner as described above with respect
to either of Figures 4 or 6, but preferably by use of the improved technique described with respect to Figure 8. When
any of these three techniques are used to update data of one block of the metablock, an additional block of memory
within the same unit is also used. Further, a data update may require writing new data for one or more pages of two or
more of the blocks of a metablock. This can then require use of up to four additional blocks 90-93, one in each of the
four units, to update a data file stored in the metablock, even though the data in only a few pages is being updated.
[0050] In orderto reduce the number of blocks required for such partial block updates, according to another aspect
of the present invention, updates to pages of data within any of the blocks of the illustrated metablock are made, as
illustrated by Figure 16, to a single additional block 90 in the memory unit 80, so long as unused pages in the block 80
remain. If, for example, data in three pages of the block 86 and two pages of the block 88 are being updated at one time,
all five pages of the new data are written into the block 90. This can save the use of one block of memory, thereby to
effectively increase the number of available erased blocks by one block. This helps avoid, or at least postpone, the time
when an inventory of erased blocks becomes exhausted. If one or more pages from each of the four blocks 85-88 are
being updated, all of the new data pages are programmed in the single block 90, thereby avoiding tying up an additional
three blocks of memory to make the update. If the number of pages of new data exceed the capacity of an unused block,
pages that the block 90 cannot accept are written to another unused block which may be in the same unit 80 or one of
the other units 81-83.

Claims

A method of substituting new data for superseded data in a non—volatile memory system having an array of non-
volatile memory storage elements (400) organised in blocks (35,353) with the blocks organised in pages, each block
containing the smallest group of storage elements that is erasable; which method comprises
writing new data as updated pages into pages of a said block, said new data being less than all of the original pages
of another said block;

addressing both the original pages and the updated pages with the same logical address; and
reading and distinguishing the updated pages from the original pages,
CHARACTERIZED IN THAT

said reading is with reference to the relative time of writing into pages of said blocks by reading the pages from said
block and then from said other block both in a reverse orderfrom that in which the pages have been written and
ignores any pages having the same logical address as pages it has already read.

A method according to Claim 1 whereinthe pages within the individual blocks ofthe memory system are programmed
in a designated order.

A method according to Claim 1 or Claim 2 including the step of operating the individual memory storage elements
(400) with more than two storage states, thereby storing more than one bit of data in each storage element, and
wherein reading pages of data includes readingthe more than two storage states from the individual memory storage
elements.

A non—volatile memow system, comprising:

an array of non—volatile memory storage elements (400) organised in blocks (35,159), said blocks organised in
pages, wherein a block contains the smallest group of storage elements that is erasable;
a programming mechanism that writes into pages of a said block an updated version of less than all of the
original pages of another said block;
an address mechanism (401 ,402,450) that addresses both the original pages and the updated pages with the
same logical address; and
a reading mechanism (404,450,454) that distinguishes the updated pages from the original pages,
CHARACTERIZED IN THAT
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the reading mechanism reads with reference to the relative time of writing into pages of said blocks by reading
the pages from said block and then from said other block in a reverse order from that in which the pages have
been written and ignores any pages having the same logical address as pages it has already read.

A memory system according to Claim 4 wherein the memory storage elements include individual floating gates.

A memory system according to Claim 4 or Claim 5 formed within an enclosed card having electrical contacts for
connecting with a host system.

Patentanspriiche

1. Verfahren zum Ersetzen von Daten durch neue Daten in einem nichtiltichtigen Speichersystem mit einem Array
aus nichtfliichtigen Speicherelementen (400), welches in Blocken (35, 39) organisiert ist, wobei diese Blocke in
Seiten organisiert sind und jeder Block die kleinste Anzahl von léschbaren Speicher-Elementen enthélt; umfassend
Schreiben neuer Daten als aktualisierte Seiten in Seiten eines anderen Blocks, wobei diese neuen Daten weniger
als alle der urspriingllchen Seiten dieses anderen Blocks umfassen;
Adressierung sowohl der urspriinglichen Seiten als auch der aktualisierten Seiten mit derselben logischen Adresse;
und

Lesen und Unterscheiden deraktualislerten Seiten von den urspriinglichen Seiten,
dadurch gekennzeichnet, class
das Lesen, in Bezug auf die relative Zeit des Schreibens in Seiten dieser Blécke, erfolgt durch Lesen der Seiten
aus diesem Block und danach aus diesem anderen Block, beides in umgekehrter Reihenfolge als diejenige, in der
die Seiten geschrieben wurden und alle Seiten ignoriert werden, die die gleiche logische Adresse haben wie Seiten,
die bereits gelesen wurden.

Verfahren gemal3 Anspruch l, worin die Seiten innerhalb der einzelnen Blocke des Speichersystems in einer be-
stimmten Fieihenfolge programmiert werden.

Verfahren geméifi Anspruch 1 oder Anspruch 2, einschlieliend den Schritt, die einzelnen Speicherelemente (400),
die mehr als zwei Speicherzustélnde aufweisen, anzusteuern und dabei mehr als ein Bit Daten in jedem Speicher-
element zu speichern, wobei Lesen von Seiten mit Daten das Lesen von mehr als zwei Speicherzustéinden der
einzelnen Speicherelemente umfasst.

Nichtfltichtiges Speichersystem, umfassend
ein Array aus nichtfltichtigen Speicherelementen (400), welches in Blécken (35, 39) organisiert ist, wobei diese
Blocke in Seiten organisiert sind und jeder Block die kleinste Anzahl von loschbaren Speicher—Elementen enthalt;
einen Programmier—Mechanismus, der in Seiten dieses Blocks eine aktualisierte Version mit weniger als alle der
urspriinglichen Seiten dieses anderen Blocks schreibt;
einen Adressierungs—Mechanismus (401 , 402, 450), dersowohl die ursprtinglichen Seiten als auch die aktualisierten
Seiten mit derselben logischen Adresse adressiert; und
einen Lese-Mechanismus (404, 450, 454), der zwischen den aktualisierten Seiten und den ursprtinglichen Seiten
unterscheidet,
dadurch gekennzeichnet, dass
der Lese-Mechanismus, in Bezug auf die relative Zeit des Schreibens in Seiten dieser Blificke, erfolgt durch Lesen
der Seiten aus diesem Block und danach aus diesem anderen Block, beides in umgekehrter Reihenfolge als die-
jenlge, in der die Seiten geschrieben wurden und alle Seiten ignoriert werden, die die gleiche logische Adresse
haben wie Seiten, die bereits gelesen wurden.

Spelchersystem gemal3 Anspruch 4, in dem die Datenspeicherelemente einzelne Floating Gates umfassen.

Speichersystem gemafi Anspruch 4 oderAnspruch 5, das sich in einer geschlossenen Karte befindet, die elektrische
Kontakte zum Verbinden mit einem Host—System aufweist.

Revendicatio ns

1. Procédé de substitution de données périmées par de nouvelles données dans un systeme de mémoire non volatile
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ayant un réseau d’e’|éments de stockage en mémoire non volatile (400) organisés en blocs (35, 39) les blocs étant
organisés en pages, chaque bloc contenant le plus petit groupe d’é|éments de stockage qui est effacable, ledit
procédé comprenant les étapes consistant a :

écrire de nouvelles données comme pages mises ajour dans des pages dudit bloc, lesdites nouvelles données
étant moins nombreuses que toutes les pages originales d’un autre dit bloc;
adresser a la fois les pages originales et les pages mises a jour avec la meme adresse logique ; et
lire et distinguer les pages mises ajour des pages originales,
caractérisé en ce que
ladite lecture s’effectue en référence au temps relatif d’écriture dans les pages desdits blocs en lisant les pages
dudit bloc, puis dudit autre bloc dans un ordre inverse par rapport auquel les pages ont été écrites, et ignore
toutes les pages ayant la méme adresse logique que les pages ayant déja été lues.

2. Procédé selon la revendication 1, dans lequel les pages situées dans les blocs individuels du syst‘eme de mémoire
sont programmées dans un ordre désigné.

Procédé selon la revendication 1 ou la revendication 2, comprenant l’étape consistant a exploiter les éléments de
stockage en mémoire individuels (400) avec plus de deux états de stockage, stockant de cette maniére plus d’un
bit de données dans chaque élément de stockage, et dans lequel la lecture de pages de données comprend la
lecture de plus que les deux états de stockage des éléments de stockage en mémoire individuels.

Systéme cle mémoire non volatile, comprenant:

un réseau d’éléments de stockage en mémoire non volatile (400) organisés en blocs (35, 39), lesdits blocs
étant organisés en pages, dans lequel un bloc contient le plus petit groupe d’é|éments de stockage qui est
effacable ;
un mécanisme de programmation qui écrit, dans les pages d’un dit bloc, une version mise ajour moindre que
toutes les pages originales d’un autre dit block;
un mécanisme d’adressage (401, 402, 450) qui adresse a la fois les pages originales et les pages mises ajour
avec la rnéme adresse logique ; et
un mécanisme de lecture (404, 450, 454) qui dlstingue les pages mises a jour des pages originales,
caractérisé en ce que
le mécanisme de lecture lit en référence au temps relatif d’e'criture dans les pages desdits blocs en lisant les
pages dudit bloc, puis dudit autre bloc dans un ordre inverse par rapport auquel les pages ont été écrites, et
ignore toutes les pages ayant la meme adresse logique que les pages qu’i| a déja lues.

Systeme de mémoire selon la revendication 4, dans lequel les éléments de stockage en mémoire comprennent des
grilles flottantes.

Systeme de mémoire selon la revendication 4 ou la revendication 5 formé a l’intérieur d’une carte encapsulée ayant
des contacts électriques pour se connecter a un systeme hote.
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EXTERNAL STORAGE DEVICE AND DEVICE AND METHOD FOR DATA

PROCESSING

Publication number: JP11110300

Publication date: 1999-04-23

1nVe"t0r= FUSE HJROAKI; SASA SATORU; ONOE ATSUSHI
Applicant: SONY CORP
Classification:

' i|'|tEr|‘|afi°|1a'= G06F12/16; G06F3/06; G06F3/08; G06F12/00;
G06F12I"i6; G06F3I06; G06F3l'08; GCl6F1 2100; (lF’C'l-
T):GOBF12/16;GOSF3/D6;GO6F3/O8;GO6F12/15

— European:

Apnlicativn numb-’=r= .JP1997026?178 19970930

Prioritv number(s)= .JP1S-3970267178 19970930

itagaeart a ease error ears

Abstract of JP1111030O

PROBLEM TO BE SOLVED: To make it

possible to detect errors and to appropriately _ ..: ;.,“ _ _.gg;»~yL.;:.;‘ ‘,3;
restore them even when there occur condition - '

in which plural blocks having the same logical
addresses slmultaneousty coexist (a logical
address error) or condition in which a block
indicated by a link address does not exist (a
link address error) caused by forcedly
removing an external storage device,
SOLUTION: ln storing data in an external
storage device in which a storage area is
divided into plurat blocks, the data are stored
by allocating logical addresses to blocks and
at the same time identification numbers for

indicating newiold data concerned in the
blocks in which the data are stored. Then, in

reading the data out of the external storage
device, when there exist plural blocks having
the same logical address, the newfold of the
data stored in those blocks are discriminated

on the basis of the identification numbers, new
data are recognized as invalid data and old
ones valid data.

Data supplied from the esp@cenet database — Worldwide

http://v3 .espacenet.com/'textdoc?DB=E.PODOC &IDX=JP1 1110300&F=0 8/12/2008



APPLE INC. 
EXHIBIT 1202 - PAGE 1039

csp@.ccrict.Fa111i1yl1'st View Page 1 of 1

Family Eist Z -’ g, X‘; 7, .‘§&3';;§f7i;‘,;‘f{§""f““%""“f;
4 family members for; JP111103OO -----»-A-$7-5-K9 E
Derived from 2 applications

3 EXTERNAL STORAGE DEVICE AND DEVICE AND METHOD FOR DATA
PROCESSING

iE‘§’%J82“:E8§“: FUSE HIROAKI; SASA SATORU; (+ 1) sépggiémrzi: SONY COR?

Ea: EWSZ: G06F12/16; GUSF3/O6; GOEF3/O8 (+9)
Paséssiimfiéam izifazz JP3070539B2 B2 — 2000-07-31

JP111103003 A — 1999-04-23

EXTERNAL STORAGE DEVECE, DATA PROCESSOR, AND DATA
PROCESSING METHOD '

Emaas”zms*: FUSE HIROAKI; SASA SATORU; (+1) fiagggéicaiiiz SONY CORP

E0: WC: G06F12/16; G06:-‘3/06; G06F3/08 (+9)
ifiizixiécaiéan mm: JP3640154B2 B2 - 2005-04-20

JP2000163302 A - 2000-06-16

Data supplied from the esp@ce-net database — Woridwide

http://V3 .espacenet.com/famiIy?DB=EPODOC&IDX:JP1 1 1 10300&F=8&OREQ=0&textdoC:TRUE 8/E 2/2008



APPLE INC. 
EXHIBIT 1202 - PAGE 1040

(19)E|2li!El#$i‘T-FT‘ up) (12) ~j_,,.\ fifi 4% E51: 9} $5 (A) (11)fi‘i‘1=H:lfi’.’:§Efi$%

5|%i3fi3|Z11 — 110300

(43){c§EH El EIIhE11£I3(1999) 4 H23El

F1

C06}-‘ 12/16

3/06

3/08 H

Sfifii fi §%‘2%1EcD¥t6 OL (i 24 E)

(21)H;1E$% !fi¥fi5F9—267178 (mtflfik 000002185

v:~fifi%&

Qmmfifl $fi9¢U%D9fimE fififi&mEtfim6rE7§%%

wmfima mm am

ili1i%1S.fi.JII|X1t.fl.JII6 J’E7§35% 9::

—fifi%&W
£2: iii‘

fi€3i%15a¥.IIII3<1t.E.5JI|6 ]”E7§35% ‘)3:

—fifi%&W

Q: g

sE:Ec#B.%JII|z:lt:'faJII6 J’E7§35%

—wa%&m

wmfiax fifli mm % (%2%)

(54) [£515]!-‘I31’?-$0] 5’.‘v¥u‘|§‘Ea’E.'fi§fi. 5‘--55flliEEEB’zU5*‘--iilflfli-7?£

(57) (5%)) 33$?!-'L;xrIJ ?|$°>-'I»7.r2J EEPFLXFJJ

(,2.-21%) 9|-*E.‘|3§L"|‘,%”a§‘:fif3*'§fin’%|JEI’~J¢:HR 0 wsmz: 0 L. ‘ "

“C 0 I3] !;'§fifi7‘ F L1 75:?%’D5F§§5CCF') 7“\:I ‘y 7 75“|fiJH%£Z# T
E¢%i5?fi%(fifl?FL1I?—)$.fifi7F

I/.7\'C“¥EL~f<éi’1fi:7"1‘!v775‘#1L£L.7f;‘b\J: 57;c‘4i€.fi§. WFFWHJ %FL_Zr2J EDFIJHJ
(J$i<.3%7’FL0;:_:5—) ¢:7::o2E:t!_,.”C ab‘ %I§’L13_>O')I. '

5' -75: Jffitj L«iE’CD¢2Z1F§'1‘E‘?"% Z) I 5 L:fi"é 0

[fi%¥fi] E%fififiE%®7Dv7Kfifl§flT

&%%%Efi%EE?—9E%%?%WK\7Dv7K

%@7Fb1E%0%Tf?—5Efi%¢%tt%t.

?—7#fi%éfl&7uv7tfifi?—7®%mEfi?

%fl%%EfiM¢%°%LT.%%$%%EflB?—7

§fi%$?%K\HU%WTFbXE%OEfi®7Dv

7 75“?§??’j”;’9"6*o*'§'7'é.-HZGAK %;”:"J§*::“'¢:E’)"L If ‘ ’(i’LFo0') - . :

7'1‘! v 7 £Z1‘§‘r%F’fl‘5 hi’ L \ 23> '”r"— fi70')3EEIEl E'=l="Ji':"J L« \ iéfi L. afifigr 5}
Wfi®F—&fififi&¥—?tL\EWfi®¥—§Efi

%@F—?&¢%0

mmemJ '§%flT'

fi®’|~'L22|'2J

7 ?*fJlaE¥?I!?)i‘Fkfill



APPLE INC. 
EXHIBIT 1202 - PAGE 1041

I 5F=*:§*F§§Sk0)$EEl 1

Ifififill %%%@fi§fl®7nw7tfi%§hT

EUL%7Dv7EfiLT%flTFVXfiflU%T$h

Ea 9I~fiB§E'l%‘.%:E“C“ A8 «2 “C .

%7Dv?Ed_?—7k#E%fi?—§w%E%fi¢

§*FJ2‘.%a'|J%.5v“%i7*‘7r%:v%I’sI ES #1.

HLfifi7FvX%%o%fl®7uv7fi#E¢%%%

cm\:E$m%%u%duz\%nem7n»7cm

m§flTw5?—9®%Efiflfl§fl.%Lmfi®?—

9fi%@&?—?aéfl.fiwfi®?—9fififi&?—

&a§flé:t&%wtf%%%Efi%E°

lfifififll i%fififi@fi®7nw7Kfi%éhT

E0,%7Dv7EfiLT%flTFbXfi%U%T$h

étkbn.fnv7K%%¢é$—flEfDv7ER

%$¢étw®fifiTbéfifl%flfififi%7nv7R

%h%fl%méfl\$7nv7&§fl¢&Em®fifiT

%%%é%flfi$fi%73v7®fifi§@fifi@5$fl

$11‘ '7‘‘\: v 7‘$*.{11E7b*J:§E$=’E."E»=—*.’f$'f?1‘$=|?ib:Ji'!é*D"L VC ¢'.=§f$.

3’: ms 7l~%fi§E1f'-§‘§€EL::B L ‘WC \

F—&fi7r%»$fiTfiMéfléatLKL#ow7

7%»fi@fi®7nv7mbné%éEuL£§7r%

HE%mLTh57Dv7®%h%hK&®7Dv7®

mfiTFuxfiE%TFvxtLf%%éhL

Lfi$%%fi%%#EflSfl%t§t,E%7Fb1#

%Lfi¢%@7FL1%fiU7Dv7fi#E¢&#E#

W%Nahé:t%%fia¢&%%fi%§Eo

[fiifi3] E%%fifi€#®73v7Kfi%§hT

&b%%%fi%EtF—9&%%?5$m\7uv7t

fi@7Fv2&%0%TT?—?%%%¢éttam.
F—7fimméfl57Dv7t%fi?—&®%mE%¢

§*Ei!z‘Ja'|J2.§%%T%¥|*_I L ‘-

Lfi%%fifi%E#5?—flEfiA$¢%k,Wtfifi

7FU1§%9fi§®7Dv7W#E¢5%éEU\L

Efifl$%tEdu<‘%h%®7nw7Kmm§hT

H%?—?®%|%%flL\%Lmfi®?—7fi%%&

?~7EL‘fiMfi®F—?§Eflfi?~?t?%:&

§%fia¢5?—9Mfi%Eo

[fiiE4] E%$fifi@fi®7nv7tfiflShT

&%%fiEfi%EKfiLT\%7Uv7KfiflTFUZ

&%0%Tf?—9Efim¢é?—9fl@EET%v

TN

:fi%%fi%%Em%m¢é?—&&7uv7fiK%fl

¢&tb®fifiT%&%fi%fifi$&%7uv7n%h

%flfim¢%&tBK\$7Dv7E%E?%Ew®fi

$T%&%%@@fi$&%7Ww7wfifl@@%fi#$

$fiLf£fi%é%fififiEEdmf7Dv7$WE%

EL‘

kfi%%fi%%Et%—9§77%wEfiTfim¢&@

C“O®7T4Wfi§fi®7DV7Ebfi&%fiK

Q‘¥%77%wfi%%§fl&7Dv7w%h%hKm

%%V11—1103OO

m7nv7®mfl7FL2%fi%?FLx&Lf%%

L

LEfié%flfifi%E&fiéa%u\fi%TFuxfi%

Lfi¢fiflTFu2E%07nv7fifiEfié#§#E

%Né:&€%fia¢é?—§mE%Eu

[%$E5} fi%fifi#Efi®7n»7mfi%énf

&%%%fifi%EB?—9Efim¢é%K‘7nv7K

%flTFu1%%0£ZT¥—&§m%¢étLLEL

?—9fi%m§h57nv7t%%?—$®%mE%¢

|J—‘§%’& $%$r’~1 L .

Lfi%%i%%E#$F—&€fiAm¢%K.fitfifl

7Fu2E%0@fi®7nv7fi#E¢%%%Ku‘L

E%W%%m£6mT\%n%w7nv7m%ménf

H5 -?‘—9 0)%‘?IElE$'JE'J L \ %"r L1A7':‘0)’7"'— fiéiJ1£E§JJ7:t

?—§kL\fiufi®?—7%fifi&?—&t¢&:k

&%&a¢é¥—&mmfim0

Ifififiél Efi%fifi@fl®7uv7tfi%§hf

fi%%%fi%%EEfiLT\%7Dv7EfifiTFb1

&a0%t<¥—y%mm¢a@u,

LE%%Efi%fin%m?éF—&&7nv7mu%fl

?étmm%$T%éfifi%flfi$E%7Dv7m%h

%h%m¢éatbm\$7nw7%%fifiétbm%

fiT%é%%%flfifiE%7Dv7®fifi%flfifi@6

$&LT%fi%%%Efi%uEdMT7uv7$¢E%

EL‘

L%%%%%%En¥—fiE77%w$fiT%m¢é%

t,—O®774nfiEfim7uv7tbt%%fit

UL%fi77%wfi%m§n57uv7®%h%fltm

®7Dv7®fifl7Fb1%E%7FL1£LT%%
L

L%%fi%fififi%tfifi%a%c\fi%7Fv1fl%

L%?fifiTFDXE%O7Uv7fifiEfié#§#E

%N&:aE%fia¢&F—7mflfiE°

[%HH<7)§$?fiH€L‘§§EHJ3}

(0001)

[%WmE¢éHmfi%}$%%u\fififififififim

7nv7tfi%§hf&%%$fifi%fiK%¢&oi

t\i%WM\E%%fifi@fi®7nv7Kfi%éhT

?%%%Efi%fim?—9E%m¢%F—fiM@%fiK

fifiéuit.$%Wfi.E%fififi@fiw7nv7m

fi%éhT&é%%fifi§EKF—9%%m¢%%m?

—?M@h&Kfi¢%¢

[0002]

Ififimfifi]N—y+n:yE1—?%FV9n2¢

wwx7%m;5&%—&m@flEnmuen5%$E

%%EtLT\7?v&;XEUEfiit%$fifi%E

fi%6éa

[0003}76v&;x%U%fizt%%%%%E

fl,%%fifi%§fi®7Dv7Kfi%L\F—?fifi®

@fl§7Dv7$fiTfi5°Z:T\%7Dv7fi?—



APPLE INC. 
EXHIBIT 1202 - PAGE 1042

7fi£®%fi&§%o¢t$%‘F—?§%$¢%%

0.:§$—&§%n7:»7ewwfiLrmfimm@

EHTDCflKi0\fi37Dv7EfiM3hTWéF

—9fiéfiLffi£§h%o

{0004}:®;5&%%Efi%E?w.¥—§&7

Dv7K%m¢é&%u_%h%®7uw7ufiLT1

;—7&fifl7FLxfl%Eéhéo%Lf.%fDv

7M\:w%fi7FL1Emwf%@énéo

[0005]it\%fiEfi%EK%m§fl%?—7

fi.fi%\774wfifi?%%E%%Em%mén&

fi.~0m7?4wfifi§m7Dv7Kbt%%%c

fi.%h$®7uv7®£%%$#fi%t&%o%:

T\—O®7?%Wfi§fi®7Uv7Ebt%%éR

bi‘ ‘:"§Z :1 7 4’ 11/ ?:t%$r‘1 I/C M2,.» :7‘: -v 7 0)»?:’:’L%‘i’L

C\&®7Dv7®fiflTFbX(JT\EETFDX

5:Eh*9'“r':a 0 > 75§$%$P*1€_iz”LZ.%o

K 0 O O 6 I

[%%fi%%Li5tf%%fl}%$\:®i5&%%

Efi%E?fi_E%fifiWtI5—fl%é#§@%fi£

¢%%fl$\I3—W%ét%%E%3I3—w@@&

fihéflwE\%%$%%EmE§%mEE%fi¢é;

5tLfwtofiB‘DT®fi%Tu‘zmiififlfl

®C&E\I?—fiHfiEflEt%¢éofi$\Cwl

5 72:1 E-Tr—1ffiEtH§'TIE5IL|»f$¢i.. kl:$3”cH’~J¢:fi—/%7bi'j:% < ,*IT.Li'i£

Cfifi§¥¢%flET%%oLEWvT\%*®%%E

%%Ed\1§—fiH%¢wfi®tbt\fi%@KE%

©"% : &75i"C'2W4:In& Lu :3 Fu‘*J%E?75"aB ~-M: 0

[00O7}ifi\F—9%fi®§flE7Dv7§fiT

fi5;5t%%fi%%E?m,7nw7m?—9%%fl
tE%flA?w%t%%\7uv7K%%$n?wé¥

—&%%%Lfw5a%tEm\w%¢0E%fi£%§

hf: 0 \ -0“r"— §7%fE%§E75)Fa57h%.=l?.%E'l‘§§€.fi7b‘6§$UEI’Jt;:HR

0%§ht0Lfil5?%§E\fiU%ETFbXE%

o§fim7uv7fifi%cfiE¢%;fi§fi%(UT.

fi@7FVXI3—&%¢%0)t€0tU\E%TF

L2T%Lfi§flt7uv7fifiELtw;5&fi%

(UT\E%TFuxx§—t%?éo)t&nk0¢

éfifififi%éo%fi®$&fia\:®;5&fl%tt

é&\7?4wfi¥%fi@7Dv7KEfiéflTL§o

tbtfx%%fi%EEEE%mEm¢é:t#T§&

<&nTLifio

[0008]L#Lt#6.fi$m%%fi%%EM.fi

ETFb1i§—%¢%7Fu1i§—Em$LffiW

K@@¢5;5&%%EfiiTw&@uto%®tm\

fi%fl.w$&0%fififi%§flt0\$—fi%@£E

@%%%Efi%EfififiWKfl0%$ht0Ltiit

%%K.%w&\%%E%%EEE%tfim¢é:&#

T3?<&0TLi5CkW%fifio

{0009]$%%u\Ui®;5t%$®ifiKfiA

?E$§nt%®T%0\%%Efi%Em$E7Fb1

5f;-‘rFa'fiWi11—1103OO

15—$§%7FbXl§—fiE“T£\%hE®l5

—Efi$Lfimt@ET%é;5t¢é:tEEmtL

Twxés

[0010]

[§;fi:?'=._E&fa$i9%*v5“»En f;.>¢>c7>iH?;zL) $%HHL:{,%‘a».’;>% 1 a)5¢-e'*.0I3

fifi%Ed.EEfi@#§fim7uw7c%%éflT&

0.%fDv7KfiLTfiE7FL1#%0%TBh%

W%Efi%ET%%o%7Dv7CM\F—7&%t%

§?—7®%mE%?%flfi%#mméfl%<%LT\

HtfiE7Fu1&fioE%®7nv7fi#E¢5%%

cH\%fl§%t£dnf.%hQm7mv7mfi%é

i’L’Cb’:E»'”r"—?0)%"r|ElfJ"$'JB'Jfr_‘i1. %"rL.In7?0)7”r"—9ci

fi%%¥—&téh\fiwfi®?—9fifi%&¥—&t

éflgo

[0011}§t\$%%m%%%2w%%E%%E

M‘Efififi#fi§®7Dv7Kfi%§flT?0\%7

Uv7KfiLf%@7Fux#fl0§f$h&oit‘

7uv7mmm¢&%—y§7uv7fic%w¢5nw

®fi$T%éfifi%Efifi#%7uv7m%h%h%M

§fl\$7Dv7§%fif%t®wfifiT%E%%%@

%$#%7av7®fia%fl%$#a$fién\fa»

9$¢fi$fi%Efi$EEfinf%Eéfl%<Cmflfi

E%%EH\¥—§fi774wEfiT%%§hétt%

C.*0®7?4w#§fi®7Dv7£bE%%%C

M0§§77%w&mmLrw%7nv7w%h%flm

&®7nv?®%ETFv1fiE%TFuxtLffim

§fl69%Lf\%3%@fi$fi$&§h%&$K‘fi

$7HpxfiELfi¢fifl7Fuz&%©7uv7fi#

E¢%#§#fi%Néfl%o
[0 0 1 2 I 2t:3%HHb:{§vZ>%1 7)'?'—?flI;E%*éECi\ EB.

fifififififiminv7mfi%§hT?%%%fi%%E

u?—9E%m?5fim‘f:v7Mfifi7FuxE%

0§tr$—y&mm¢&:aam\%—y#mmén

arew7mga%—9m%m&fi¢%%$%&mm¢

éu%LT\%%E%%EWe?—?%fiA$¢%t\

Wtfifl?Fv2%%oEfi®7uv7fifiE¢%%%

Kw‘%fl%%tEdwf\%h5®7nv7M%mé

nTwéF—?®fimE$WMAifiLwfi®F—?ufi

fit?—?&L\Ewfim?—?E€fi€F—9&¢
$0

[0013}it\$%%m%%fi2mF—9flfl%E

M.fi%fififi§fim7uv7mfi%§nft&%%$

%%EEfiLf\%7nv7E%ETFL1§%0§T

T?—?E%m¢%?—9flE%ET%&o%LT\%

%Efi%EE%%¢%$—fiE7nw7fib@E¢ét

m®fifiT%&fifi%Wfifi&%7mv7K%h%fl%

fi¢6&&£K.$7uv7%%fl¢%tmmfi$T%

&$é%fififiE#7nv7®fifl%Efifi#$¢fiL

f%§%%%@fifitEdu17nv7$¢E%fl¢

$0it\%%Efi%Et?—?&774wEfiT%m



APPLE INC. 
EXHIBIT 1202 - PAGE 1043

?%%E‘~O®7?4wfi§fi®7Dv7Kbté%

Qua.¥%7¢4wfi%méhé7uw7®%h%h

Em®7Dv7®mfiTFvxEfi%?FuxtLfm

mféa%Lf\$fi%Efifi%$m¢ét§t‘fifi

7FuXfi%L%¢fifl7Fu1&%07uv7fi#E

fi‘%7‘2=é?’7‘2=§*§J§J-'\‘& <>

KOC14]$%%t%%$1mF—?flEb&?m.

Efifififififiwfuv7t%%§mf&é%%E%%

fiKF—?E%m¢%%K\7uv7tfi@?FuX&

fl0¥ff¥—&Em%¢étt&m\$—7fim%§

hgfuv7K£fi¥~&®%mEfi¢%W%%Efim

¢%o%LT.%%Efi%fi#$?—?EfiA$¢%

taHt%flTFb1E%ofifim7nv7fi##¢&

%%Kfi‘%W%§K%5WT\%fl$®7Dv7K%

¥|*.l‘é1I’L'CL\/'5 —7*“—$7d)ifiIEli-EIJBIJL, \ fi L,mjWr7~“—9

ufifit?—9aL.fiwfi®F—fi%Efi&F—7a

¢&o

[0015]:t\fi%Wt%&%2®$—&MwfiE

TH‘E%fiwfiEM®7uv7t%%éhf&%%%

E%%fiKfiLT\%7uv7cmflTFux%fl0%

ffF—7E%%?&%m\%%Efi%Emfim?&¥

—?E7uv7fit%fl¢5tmm%fiT%%fifl%E

fifiE%7Dv7E%h%fl%M¢%o&t\$7Dw

7%%fl¢%tmmfifiT%%Eé%@fi$%%7uv

’/ U)éJ‘fi‘£I$T%$E75W3$fi£ L ‘C %’|§£%é.:¥%f;'E'l‘§$=|s':b:;%’)"

uT7nv7$W&%fl?£o3n\%%%%%Et¥

—9E7T4W$fiT%W¢5WE,—O®7?4Wfi

fifi®7uv7Kbt&%étm\%fi7?%wfifim

éné7nw7®%h%ntmm7nw7mfifi7Ft

XE§%7FVXtLf%m¢%n%Lf\LE%%%

fi%fi%&fi¢%t§m.fi%7Fv2fiELm¢%%

?FV1%fi07nv7fifiE¢%@E#EfiN%Q

[0016]

[§=EE!Ha>%IiEa7)if3?;%] LILT. 2lI%E!fi0>%31i’rEa>3f3?‘§o:“>w

“C \ fi%?»:<fi’éi L»7.::7ffi' $§$¥E¢:§.¢£EH‘9'“Zo E)

[0017]J.yx%Am£wfifl
$%%fififi§h&>1%Am~Wtowf\%m£W

fiflifllflfifoC®9X?AM\$XFM&X?A

t&%?—9flE%E1£\yU7w4y9—7;—2

EfiLT¥—9m@KE1mfifiéfl6%%E%KET

%%xEUfi~F2z#%fifiéh%o

{0018}&5.::?M.F—5flfi%E1tx%

Uw—F2awE?@F—7m%0M0&&U7w4y

9—7:—2K;offi5&2?AEflK$Wéfi\$

%%u.$—&w%0m0&wauw4>9—7;—2

El0Tfi5%1?AEfiLT%fiWW%T%éo

{0019]?—?Mfl%E1fi.fifi%fl%E(CP

U)3t\W$X%U4t\fi%E%%E5&\&UT

w4>9—7;—xM%6t%fii‘:n%#N27K

;o(mEtflfi§hfEéo:w?—&flE%E1

%%V11—1103OO

6:‘ f&\J7;6;EL ¥fiHJJ§d'l*§§éE5¢:1=§¥r’sIéS:h.“Cmé7“x:v7"5

AEfifi$Lf‘§§7U7§AE.W%XEU4E7

—7IU7tLTMJLT\CPU3KlU$fi¢éo

:ma§.@£mmu<\>u7w4>9—7;—2E

%6&fiLfxEUfl—F2twfi??—&w%0fl0

€%5a

LOOZOIQE.$%%#fiHéhé>x%At@fi

§héF—7flE%E1fl\%%Em%E&®fiTF—

9m%0m0fiW%&B®T%%&$H%KmE§h&

EwTfi&<.$%$fi_N—V+wfi7E;—?\F

§§wX%wfiX7.F§&wEFWfiX5%\EQ®

?—?flfl%EKfiLM%?%%o

[0021]F—9mfl%E1ax%Ufi—F2aM\

VU7W475—7:—RKl0ffifi§hfB0\E

¢mcd\¢&<&£3$®$—9fiSCLK,Sta

te,DIOKioT%fi§fl%§T?bE.”*9fl

EfiE1txEUfl—F2tw\&¢<t$.?F?E

Efit7nv7€%%¢E¢&%1®F—9fiSCLK

t‘F—?E%%n%¥&1%—91E%%E%¢%%

2w$—yfiStatc&‘X%Ufi—F2K§§flU

?—?XuXEUfl—F2#6fi%$¢?—7$EyU

7wtE%¢%%3m?—§mDIotticffifié

h\:n&EfiLf\¥—&fl@%E1txEUfi—F

2&mfi?m?—¢m%0fl0%fi50

[0022]¥—?ME%fi1ax%Ufi—F2&wfi

T®¥—7®@Ufi0u\fi$\Nv§—t%¥—§k

#%fiméh%7r4wifi@fibh&o&3\774

w®mv¥—KM\WzH\7?4wt77t1¢&t

mmfi$%.F~&flE%E1T%fiéh%Tnfi5A
@@%a§na%fi%#mm§nan

[0023}2.x%Ufl—Fmfifi,
x%Ufi—F2u‘E2K%¢l5m\wb@%37%

n—wIC#%&&37FU~§11&\3VFD—?

11ClfiT%fl§fl%75w&1XEU12tEfiZ

fw&J

[0024}:ybn—511H‘vU7w/Nap»

Em%N5uw/>07w%m%Efi5vU7w/N3

uw-N§uw/&UTw-4y&—7;—1-9-7

yfi13(mT\S/P&P/S-4Vfi—7:—2-

>—7>#13t%T6o)&\7§v>;X%U12

&®4V7~7;—1Efl%7§v&;XEU-477

—7:—X-9—7VV14t\S/P&P/S-4%
7—7m—X-V—7VW13&7§v9;f%U'4

y9—7;—2-y—7yv14awfiT%OW0§h

/?o—”r“~—5?EéH¢rE*J&:§E'r§fi“%>f<—§‘I<-y77 1 5 3:‘ -31

§~fiE®flflEfi5I§—?EE%16t\75v?

1x%U12mm77tx%flW¢%flM3?yFm$

fi%Efi5:7yF§;%u—&17t\:®x%Ufi

—F2®N—§ayfi%%%fiE@fifi%fi%méhf

H»?,):r‘/7 4 7"1/—i/ a I/ROM 1 8!: \ %lEIE%L:iv*~]‘L



APPLE INC. 
EXHIBIT 1202 - PAGE 1044

f%h$®%¢c&¥&7uv7E%%fi%fié%fi%

19£EfiiTL&m

[0025]S/P&P/S-%y9—7;—1-v-

7yfi13M_&&<a$LfiLt3$®¥—7fisc

LK, S t a t e , D I O%¢’TL.'C\ '?'—95!&f$%c%‘".§1

®&U7w47?—7:—XE%6E%fi§h1Zflé

@?—9fiSCLK,State,DIOEfiLf‘?

—&Mfl%E1:®fl?¥—&®%0m0§fi5ofifi

$5‘S/P&P/S-4y9—7:—2-a—7Vfi

13d.N—VNv7715fi%fi$hT%tN§vw

?—&&vU7wF—&m§mL<‘F—&ME%E1

@VU7W4V7—7I—XE%6Rfi$¢%oit‘
s/P&P/S-%>7—7;—x-y—7yfi13

Q‘?—§ME%E1®vU7w479—7:—1E%

swafienrstyu7w$—§&Nauw$—9m

§mLr.&—yn»7?1s«&m¢é9

[0026]:ms/P&P/s-4yy—7:—2-

&—7yv13:%—7Mm%E1twfiTm&U7w

F—?®fififi\$1®?—9fiSCLKKioT¥—

&Mm%E1WeE%hf<é7uv?E%m;offi

flEWO?fi6\%3®¥—9fiDIOEioTfibfl

5°:mt§.%3m?—9fiDIOm;nf%0fl0

én&9U7w?—&®¥—&EflM\%2®$—&fi

S ‘r, a ‘r, e ¢Zl’>“Cfii£§Z‘L51“,7“—,77xT§*'7“'¢Zi “J7:

flméhéo::?\yU?w?—&wEflKH\Mi

H\7§v&1X%U12E%%flUN%?~7\75

v3;X%U12W$fiA$§ht?—9\Rfilmx

EUfl—F2®%¢§fifl¢5tb®%@F—&$#%

Em 7§c‘:b. ?<*F‘—5’7»f§97'-52%.. /><%',JfJ~F‘2«7)4f€.fi§’£'
fiTtbKBfim§fl6n1?—5XE%Ki0T%5

h%x%Ufl—F2®%%Efl\MZfi\x%Ufl—F

2fiW%#®ME®fi¢T?—7ME%fi1#$m$—

7Afi§fiHHH&wfiE%\xEUfl—F2®flT®

fl$fi%TLf?—7M$%E1@e®?—7AfiE%

<>’CL‘=é4i&,_é5.F7bi'aF>%.,

[0027]ifi\S/P&P/S-%V?~7;—Z

-&—7Vfi13M‘$—7flfl%E1#$%$hT%

tF—&fix%Ufi—F2mE¢Eflmfiétmwfim

?—7T%%%fiKfi\%fiflfl?—?E:7yFJ:

$L—917mfi$¢%U

[0 0 281:1‘?/l~"~‘/*3;-7‘r~1/-7 1 76:1 ~7"‘—75'JifE

%E1#6S/P&P/S-4V9—7x—X-&—7

yvl3&flLTEahf§tflmF—9m£fimf\

7?v&;xEU12mwT7t2Efifl?%fifl37

7FE$&L‘¥§flWfi7VFE7fiv&;X%U-

4yy—71—2-y—#yfi14m%mfi&°76v

~‘/_v_,><=E'_) - 4’ ‘/7—7 1-2 - ~‘/-17‘/+,f1 46:1; ffi

fi¢%i5m\:®fifi377FE%6MT\7fiv>

;XEU12K¥—?E§§E&fiU.75v&;XE

u12#a$—&&fi&$Lt0¢?o

5?-‘rFa"7V1 1-1 10300

[0029}&5\:m:7yF§;$u—917t

H\%fifiMil4wW20W%fi§flTMéo%L

'?\ «Z7)§,E"dH"£F.7iIF_1*f ‘:I'TT“2 075/"71"/¢f_’7IC’2“C1r‘«ét

émw‘7aw>1x%u12m%mn<m&¥—9&

fififéiiM%%¢éflw?—9fi$—9%E%E1

#éfiénf%taLf$_:vyF5;$u—?17

H.73v9;x%U12w%#nfwé?—9Efi£

f&;5tflmj7yFE§fiL&Hof&bg\:®

XEUfl—F2fi\%fi£MiZ4v%20Cifif\

7§v9;xEU12mfifiéflTw6$—9wfi$fi

fiifiwfifit.7fiv&;x%U12E%#éflTm

%?—?mfi£#fizéfi%&EWDmi%:a#W%

t7lC0'(ln?oo

[D0301S/P&P/S-4V9—7;—1-3—

77fi13t7§vv;x%U-477—7x—x-9

-7‘/+)‘1 4 ?:6')F-‘fJb:fiEé‘:a‘17i:’\°—J‘J\"~y77» 1 51:‘

Wb@%Nv77XEUT%0\S/P&P/S-47

9—7;—2-v—¢yfi13t75v&;x%U-1

y?—7;—2-y—7>fi14tmfi?%0R0éh

éF—&%#fimuEfifié°

[0O31}¢?bfi\S/P&P/S-#7§—7;

—2-y—7yfi13#e73vy1x%U-4y?-

7;—1-v—7yfi14«E6h5¥—&u\%f\

S,/P&P/"S - 4’ ‘/,9—.7_T.—:< - ~‘/—7‘/*7”1 3f3=

aN—VNv7715mfieht\:m&—VNv77

15m;of~%Wn%%§n&Q:mt%\&—yN

977 1 5 OZ§I_‘[§i‘1’LT:"7“"'—5fl;L I-3—§TftElE%1 6

t;oTI3—fiEfi%fiHH6n5o%LT\I3—

§TIEfi‘~'T’*“%7?7“1*f6*}I‘ox?1.f:5"‘~.‘7-55%. ’\“~~‘/‘N -:17? 1 Bi?
¢;Ffiis7>/\°—~‘/"Ei:frLE (f&1Jzci'1/\°—y~':5 1 21M F

r';?§Ia’"L*:§>o >03. 7.5?/“/:.X‘E'_J ' 4"/_’9*—7:—X

-a—7Vfi14m:fiéhéo

[0032}fiHfl\7§v&1X%U-%V§—71

-1-y—77fi14@as/P&P/S-4V7—7

;—1-y—7yfi13m%%né?—&fi\%f\7

fivy;x%U-4y&—7;—2-y—7yv14#

$N—VNv7715KE%hT\C®N—VNv7T

15Ki0T#fiWKE%§fl&QC@k3\N—§N

~27? 1 5 6:331?-:*.:*11f:~‘%'—5t;1:\ I-3—§TftElE%1 6

t;oTI§—fiE%fifimén6U%Lf\Ifi—fi

ftflT$75"b‘fi§2”L7*:5"'—§'J;L J\°—~‘/“2\“~y7—r 1 571>=$_aFFr

E@N—V$Mfit\S/P&P/S-4V7—7:—

1-y—7yfi13&tEeh&Q

[0033}7;"‘/":/:L){%U'41/57“7I'—X - "/'

—7Vfi14fi\37VFVmiL—?17#%wMm

fl77FEEdHT\7§v&;X%U12K®F—§

mu3flA%\73v>1x%U12#$m?—?mfi

&HL%Efi51¢fibB\7fiv%;XEU-479

—7;—1-y—&yfi14u‘:vyF&;%v—9

17#éwMm37VFE£dwt\7§v>;x%U



APPLE INC. 
EXHIBIT 1202 - PAGE 1045

12#%F—§%fi&mLT\%fiF—?€Lfi®;5

EN—VNv7?15EfiLT\S/P&P/S-4?

7—7i—X'9—7Vfi13Kt%$¢éofiWE\

7?vy1x%U-%y9—7x—2-y—#Vfi14

M,fi7VF§;$v—917@5®%mfi7VFKE

dwf\S/P&P/s-4yy—7;—2-y—7y

fi13#5®?—?E‘Lfi®i5E&—§Hv7T1

5EfiLT§HWW\§fi?—?E7§v91X%U1

2t§§flUo

[0034]T177471/-3/aVROM18¢:ci\ C

mx%Ufi—F2mN—Vayfifi%%E%Efi$%fi

fimfihfwéo3V747b—&2VROM18K%

%§fltfi$M_fi%tmtf,S/P&P/S-47

9—7;—2-y—7Vfi13EfiLf:7yF§;$

u—&17t;offiA$$nffim$n%o€§b

%‘:7yF§;$u—917u‘%%mmtf.av

7 4 ?"1/—~‘/a ‘/ROM 1 8c:f%%W:$hfu\»?a*l%$E’&§fi

ASL.:®fi$t%dwTX%Ufl—F2E§Té%

Eifiéiéfifi 3

[0035]MLwi5§x%Ufi—F2KfiLt\7

§v&;x%U12fi%%flihéF—§#\ifiLk

3$®¥—9fiSCLK,State,DIOEfiL

T‘?—&mfl%E1@a>U7wF—&tLfE%h

T<%5.ff\S/P&P/S'477_7m~X-

y—#7fi13d\%§vU7w?—?&N3u»F—

9EE&L\§§”3DW?—§EN—§Nv7T15

&fi$¢5°&—§Ny7?15fi\S/P&P/S-

4y&—7;—1-9—7yfi13@aE%hf$tF

—7%~%mKfi%?%o:m&%.N—§Nw771

5Kfi%§flfiF—?Kfi\l?—fiEE%16K$v

fIfi—flifi%flHH%n%°%LT\I5—flmfi

%fiHH5ht?—9M‘mEmN—§$mfiK7§v

y;x%U-%y&—7;—1-~—7yfi14KE$

§fl%9%LT.75vV1X%U-4V7—71—Z

-y—7yfi14fi\N—§Nv7715#é%$flf

§tF—?§~:77FV:$b—&17#%mflm:

VVFK%5HT\75v91X%Ul2K%§flUo

mL®flEKi0\F—?%E%E1#%Eéhf§t

?—?fi.7?v&1XEU12t§3flifl5o

[0036]:k\mLw;5&x%Ufi—F2#$¥

—37%§?~i;e«rF.fi‘I?%c;L :27‘/}~“2‘3;z\1»—3? 1 7

@BmflW3VVFfiEdwf,75v&1XEU-4

77—7:—1-&—77fi14El0T\7§v&1

x%U12#6?—9#fi$$§fléo%Lf\75v

y;x%U-4V9—7;—1-y—7Vfi14d\7

§v9;x%U12#%fi%$Lt?—&E&—§Nv

7T15K%$¢%oN—§Nv7T1Efi.7?v&

JXEU-4y§—7;—1-v—7>fi14#$E$

hf%tF—9%‘%WKE%¢&°:mt§\&—V

Nv7Tl5KEfi§hk?—?Efi\I§—fiEE%

%%V11—1103OO

16t;oTI5—fliflflfifléfl$°%LT\l§

'-§Tf;:?&f§¥75"b'fi $5 f’L7’-'2 ? ti ‘ FJfEo’;v\°— =/"ifficbi

s/P&P/s-4y9—7:—x-v—7y#13m

%H§h5°%Lf‘S/P&P/S-4V9—7:—

X - ~‘/-7‘/*7‘ 1 36:‘ /\°—j'/W77 1 5i;>5i£%f(L

f§t?—?%.&U?w?’$CEmLtLT_ifi

Lt3$m¥—?fiSCLK,state,D1o2fi

LT‘F—?mfl%E1&&EHTéomLmflflt;

0‘7?v&;XEU12#%fi%$§flE?—9fi,

?—§flfi%E1&tfim§n&h

[0037}&5\F—&m§%flh%fi%mLEfi5

%w\77v&1x%U12tu%flifl%?—?%7

§v&;X%U12#%fi%$§hk%—9m$UflU

fifibhéfiHT&<\%m%0fl0Eflm¢%kmm

flm¥—?£\“—?%@%E1#$x%Uw—F2w

S/P&P/S-4V9~7;—X-*—7Vfi1Em

fi6fl%o:flflW?—?fi.S/P&P/S-4%?

—7:—X-&—77V13@%377FVI$D—?

17t%%n%o%LT\:7yF§:%v—917

M\S/P&P/S-4V§—7;—X-v—7Vfi1

3 7}" 5:) fl? § 57 (aC§’D“la VT \ 7 :5 “/ 3/’:'_

XEU12mm77t2%flfl¢%flm:7yF§$fi

?éo%LT\:®flWfl?7Ffi\7§vV;X%U

-477—7m—2-y—7yfi14t%%h.75w

y;x%U-4y?—7;—x-y—7y#14u\:

mflW:77Ft£dmf7§vv;x%U12ET7

t2LT‘?—9mEéflA%?—9mfiAmLEfi
“J 0

[OO38}€B.XEUfi—F2M.ifiLt3$m

?—9fiSCLK,sta:e,D10%fiz5fiH?

t<\%mmK‘EE#%Hmfifi%.fi#fiiLLt

wUf—fmmfi%Efiifwf$;wo%zfi\H2

fiUE&%?%fl3Tfi\LfiLt3$®F~§fiSC

LK,State,DTO®flK.4$®$MJ®Mfi

vss1.Vss2.vcc,1NTt_3$wUW—

Tmflfifisvl.HSV2,HSV3t§XEUfi—

F2t%HtW%$WTu%o

[0039}3.x%Ufl—F®%fi_
03m.mLm;5txEUfl—F2mEWWt%%K

owf‘E3E§fiLffifi¢%Q

[0040]x£Ufi~F2m\éfififi%W%&D¥

E%%fiEh%t¥h5EWmfl—Ffim7—x21

u\LfiLk:ybn—§11$7§vv;x%U12

%#W@§flf&%°%Lf\:mx%Ufl—F2@\

‘3x£Ufi—F2&£%¢é£%%fi§fizk¥—?

mfl%E1m%%éhfEfi§n6O

[0041]:mx%Ufi—F2m¢—x21mfi%%

mu.flmmm0Kmntm0k§%22#%&énz

50\%t%§wUK§$22fi%fiéht%fiK,1

0EwMfi%23fi%&énrwéo%Lf\:n%w



APPLE INC. 
EXHIBIT 1202 - PAGE 1046

m%$23®W%tw\x%Ufl—F2fiF—&wfl%

Eimfifififitfiééhtaét.?—9fl@%E1

®Efifi¥u%fi§hé%%§fimfi¥fi\%h%hE

énfw5o¢&bE\:®x%Ufi—F2u\%%%

fi..EJfi%¥& LXCI O$0)ii’*‘r'u£¥24a, 24b. 24 C.

24d,24e,24f,24g.24h,24i,2

4;Efizfw%o:flBm%%fihJmfmwfiw.

3fi®F—9fi%®fi¥24b,24d,24h\4$

®%fifi%¥24a,24f,24i,24J\RU3

it-T~7)‘}"7“'~7'TF'n%¥24 C, 2 4 e, 24 g’C'?)E>o

[0042]it\:®XEUfl—F2®7~121®

J:fic:J;1:. §1f~.'=‘€iéJ’£FJ5Jt%B7ra‘2 5 7‘.I"FSC 0 f*J‘0’rB21’Cln E» \'z

%%$%m%H25u.#—121wW%mflmént

LE§fi£%¢2Jv+20tfié§hf80\:m§

2‘%’2EfifiJ:%fiH2 5 E-;<—7-If Ffis-f’I3‘§‘é : t cat 0 K

1:-F5J'iJt'/‘L4’ ‘v 4}‘ 2 0 03% ‘/./7f7€)JCJJ U Jfizfi /3:52‘; I3; Lt

5 L:7;:v.rCW§> 0

[00L3]:®XEUfi—F2EH\F—§flE%E

1m%%%Em%%§nt%tx£Ufl—F2fl?—&

flE%fiJ#5m%L&mi5c¢5t%\7—x20

mMEm— mWmfim$1mnv7JWK%26#%

fiéh,7—220mwEmmbEfi%fi®fi2mnv

7HWK%27fi%fiéhTm£o%LT\:®X%U

fi—F2#¥—7mE%E1m%%%fim%%éh%

&\x%Ufl—F2fim%L§mi5t\:fl$wnv

7HWK$26,27fl\F—7flfl%E1@%E%E

t%Q§flé°

[0044]th\E3cfiLtx£Ufi—F2m\fi

%EE'1Ji>*'iEfi?J "E nza &I~%I3§'E'f%§3§J*§5i>~ifiJ¢:iJaé"7;cI« 10 T72:

b%\$%%d\%%i%%E®%%tm#¢%:&t

< . E.4,7::9|~+E5,d)’7}-%lé§E'f.TE._i%?éJEG: %J:‘@J HJEE“-f‘flf;€> (.

{00»5]4.$%%@mfifi
O§E\ML®I5&XEUfl—F2Efifi§fl&7?

-:/ =/.1 2c % U 1 2 c7>§E'IEfiE1fli<7)’r‘fiifiJ:oJ xféfififlfié 9

{00fl6}:®73v&1XEU12®Efifi@fi\

E4(a)tm¢i5m.F—&fi£m$mtfi%§fi

W7Uv7Kfi%§flf§5o€5\CflB®7Uv7

t-:-ii‘ :0)2< if: U 73- F 2 75*'E§J€§2‘17”.: (F: ‘E: 0:»?-"— 99$

¥$¥éfi 1 6: J: /2 “C fificzéfiaflihé :”r'"— 5?’-5'?) % 7"-

b¥—9#mm§n&7—b7nv7t\E§®¥—9

755'§§i7_~iz”L%F“'—77"EI ~y 7 }:75*‘??;% 0 §-7“J:: "/ 7 t:

fi\%h%nflfiwwfl7FuxflHHBnfm&¢:

fl%®7Dv7fi\¥—9M£®$fiT%%tH%C\

774w%flLmfimifiTb%%°¢&®B‘774

wfilOXfiEfi®7Wv7E%%éfl\lowfnv

7&fifi®774wTflfi¢&:tuT%&mo

[0047}%LT.§7Uv7fl.‘1JXH‘0J

§fiT20®fl%§W05%§fi®EvF#%?0\W

HH4fc'1-‘i%’C‘Ci\ :J:“Co’)t"~y ‘r~ifi F1 J kJéI?”LT:¥3")‘ Ev

l~$ffi'C“O)EE6i F J J 73% FOJ J\7*.:'c°r7bi'fiE‘Et an

5J9-‘rFa'fiWi11—1103OO

fW%a¢?@E\F1J&UrUJW$§%?—7§

ééil-'U‘%\ ’ 1J bzous“-C6i§Z¥'9“E>E:"-y }~7£’7CCZ)i

§mfiL\F0JEOMTHfi§75EVF§F1JW

I3 VOJ c:§Eé‘§-“Eng,

[0048)%Lf.—E%§flAfi$—9&fi£¢&

%u\7uv7$flT~fiLfmfimMfl%fiw.£3

7'U‘y,7C7:)%E"7}‘E“1Jt'j"E>9 Ci’L(J::;0, gig;

7nv7t%%flint¥—&fi—flLT%£éfl\%

®7Uv7MfiUF—9m§§flAfifi%&fi%&E

$0

[0 0 4 9} iris‘ V O J 75*?) V1 J f\0)?5sEE§~’FI5b:

w.7Uv7$fi?~fiLf@%mflfiEfiM\%fi7

\:z~v7o)‘$_1:"~:/ THE’ V1 J £Z‘d‘Za«,lZ~%7f»*'%?a75*X V1 J

#BV0JmmEEm\7uv7$fiT—%LTflflm

MEEfib&<TW$?%6oUT®fiWTfi\7Dv

7$fiT~ELTWflmflflEfi5:tfi<F1J#a

J0J&EE¢é:&€\fi—N—34%t%?£J

[0O50}&B\$%WU\ifi®I5E%UvF#

2'3<7)1fi.F:;é7:fc“)&1%fSU) 5 573 ~:»~‘/4264: U (wiobibz)

2Efl®7§v&;X%U)fUT&<\%EvFfi3

oUL®fifiEfl05&75w&;xEU(Mb@&§

Efl®73v&;x%U)K%fifiW%T%éo

[0051}:E7%v&;x%U12®%7uv7

M.m¢(b)m%¢i5c.F~9m%%flA%fiA

$Lw$fi&&éEfiwN—J#5fifl§néofifib

5\C®75v&;XEU12C?—7§%§flU%

fi,LfiLfil5E‘N—VifiCTN—¥Nv7T1

5#BE&flT§tF—&fi\75v&1XEU-47

7—7m—z-y—iyfi14m;afN—Jimtf
77vv1x%U12m%%flin%oit\:@73

\:.'~‘/;L><-‘E'_J1 27I});.)'F:‘—.’?§§,"'LE;’§~|LFlfi‘F%?cni. 7f7\v~‘/

;xEU-479—7;—1-9—7Vfi14t;wf

N—§$fifiKF—§Wfi%$§hT\N—VNv7?

lfimtfishé,

[0052)%N—§w\?—&IU?t\E%:UT

t%€LTw%o?—&IU7H.E§m¥—&W%%

£:né%@?&éofiExu7m.$—&xu7m%

%flihé¥—&®%flK%%&fifififi%§n5fifi

T%&c

[0053)fl¢mnu.fl4(c):%¢;5m\7

E! v .7 <7)5'EEE’\°~— ~‘J‘0)fi%I U 'f'£:6i\ ii§Z7"EI “/ 7 E’

%fi¢étmu&¥fifi$&LT\wb@%fifl%flfi

fififiméhéoit\7uv7m2N—§Em@m%

&—J@fi%IU?mB\%fimfifi%fl%fitLf‘

%fiN—§wfiEIU7Bfim§ntfifi@Efi$tfi

t$®fi%méfl£°tfiL\fi%N—§®fiEIU7

tfi\fifl%$fififwt<.fifi%fifififiH?w%

WL%n&mfim%fitL1\mb@&£m%Wfifi#

$%¥r*1é:%1%»,

[0054}:w;5c\:w73vv;x£uJ2?



APPLE INC. 
EXHIBIT 1202 - PAGE 1047

fl.%7uv7W®fl%IUTKfifi%%fififi%mé

2n»:’-9° <};‘§z%?fE'r§$Edi. §§Z~}J‘$:%f$'I%$Ei2*'4=%';’¢r*1:$hr:

7Dv7&%E¢éfim®fifiT%éoCwfifififlfi

fiEl0.WiH\%§7Dv7fl774W®fifi&fi

é7Dv7?%é#§@uom{w%fi$.Efiwfn

-v 7 7)‘ IE» 7 7 4 II/7')"‘1“§J3§.§3‘1.?,wi2E%/EWZ62LL%‘Ii"l.3.> 0‘)7"\:1~:»

7®$#0E%¢%$%&%5:t#f%&°@5\:

®%fi%EfifiKomfM\&Tfi%Efi%¢éo

[0 O 5 5] ’§'L‘(. :o‘))<5E')7J—}=' 2“C‘6i\ -’§7"D

v7®fifl%Efifi%fi%éCtE£0\73v&1X

EU£fi§%E¢éfi%®fi$&LT\Db@%%%%

flfifiéfifitf,:®%fi%flfifi%77¢w&Lf

7'7" "2 ~‘/,1)<3(:‘) 1 2C:$%#$F*IL‘(E*< J: 5 E’:—a_Z0r.\

[0 0 5 6] »’c LT- 3E”é3¢:i\ §’p.*%f5£'r§$Eb:ot~-rt.

%7nv7mT7t1¢étmK@¥&fifiE%&i5

Efég¢?b%\F~§flE%E1tXEUfl~F2

t®fi??—?®$0fl0Efi5%.?—?fl@fiE1

M‘%%%flfifi&x%Ufl—F2@$%&$LfW$

XEU4k%E?—7w%¢fiL‘:W%E?—7WK

Edmfx%Uw—F2KT7tx¢%o:nK;O\

?—5T7t1mfiE\m4®7Uv7m%Méhm%

fiEflfifitT7t1¢%;5&%%fi?<fi0‘J0

Efi&F—§77tXfifi%k&6O

[0057]5.fifl%Efi%_
0 $1: \ éa‘fi%f§£'r%$fic:ou x 'C §¥¥H¢:§§EHJ€|’q“ % 0

{0058]%%%flfi$u\%§fi&%fl%$fifim

§hfi7Uv7EEE¢%fi%®fifiT%0.16N4

b®fiEIUTK%%fl§flf&60E¢mmm\E5

Efifiifit.1N4b®W/$W7§7&.1H4F
®7Dv7737&\4EvF@fi%7?7t\437

F0)?»/“?!fE«{7 _—7_7"t \ 1J\"/f l\0)%+i7 _—7.7"& ‘ 21% }~

c?)§fi$f¥7’ F1/1 t \ 2/i'»1'}~0)i§£*.é;7’}<‘ 1/1}; \ 3 M74

l~ 9) U *i"~— 7"1‘¥EJ‘ii E \ 2 J H F 0)éJ‘fi%f£1’l%$=|?zH4I '3—

§TIZ-'1’-'f*:%>:. 3»'\"4 l~0')5"‘—57t=J:L:"7— L;-’1°-’f*:—.+}: WI;

&%u

KOOSQIM/$fl7§7fi\7Uv7#fifiM%fi

EE75*f§fi17i‘V_‘i%iE3lii?.;é75"&7T<Tv” '7 -3§'‘f-'aB ‘" . Eflfifiiltz

M\FfimFJtVfifi$fiJ®2omm%Efi¢Q

FEfiWJ@_:37nv7fi@fiW%?fi%E%L\

Ffim$fiJd.§§7nv7#fim$T%§fi%?%

%:t§%¢oWiH\7flv7WEEE$%&I5—

fisttifiétéfi.zmfl/$W757#'fifi$

W_E%ién\%§7nv7fimm$Ftén&Q

[0 0 6 O] ,7"EI ->* 7"/"57‘€i, ,7": -)2 70’)?[f.§§?:7T<'¢

737?%0.E¢mt@_F$EmJF%fifiHJ

FfifiJF$fi:J®4o®fifiEfi¢oF$fifiJ

6:‘ §’§§.7"u -y 7ffi5fEf9EfiHXcii‘¢i£«‘§91;’C‘\ $3J;ifi4i€F;E..

(é%.t:“~~/ H55‘ V 1 J 0)>l}{IiE1) t ‘é2f’L'(B '1). IéII<“LZ~'7'-“-

7®%§flfifiH%§%%§fiTorifiEmJH\%

37Dv7fi774ww%fiT@fi¥flTH%fi%§i

5f;-‘rFa'fiWi11—1103OO

¢o§B_7—%F—?fi%%éht7—%7nv7K

3nt,7nw7757wF%$fim_t§n5oFE

mJM\%§7Uv7fi7r4w®%fim%TfiJfin

fwéfifiéfifia7nv773VfiFEfiJ®&%‘

§§7Dv7u.mw7nv7W6fi%éntmé:t

525%” Vi'Eii%J'5EJ 6:. %’|§27"E-' ':z7b:%7'J>1h.'(1«‘«f<:5"‘

—7#fi%t@wtfi%&%¢°WiH.?—9mfi£

§fi5E§K\W0%if7Dv7757§r$M$J

6: L“CBi‘< \ -flf¥B?+FenEJ~5:»:‘’“>¥€}fJ‘"3?'; % & 33:}; 7'1: -v 7 7

'3'7"75*‘ Fil‘<1‘H"£J o:7::o“CL\é> 7“\:r v 7 E-iiéiififia J: 5

tfiéa:hK;0.fi£MEEl0fi$E<fi5:t

fnfifiévicé 9

[0O61}fi%75Vfl\774Wfi%boTW%#

§#E%¢7?fT%O.E¢mCd‘V7Dv7fi

fiJV7nv7fi%J®2Owfi%&fi¢oF7Dv7

iii?-fij ii. E51937‘?!-y 7’\C’)ii§‘.‘F.“7fi.J?>Z-J: & E)flfi_0 T

3&5,‘7Uv7§fiJH.§§7Dv7K%%§fl

t774wmu:fifi%fi%D\fi%77%wfi@w7

L‘-' v 7 u';:%El«'=’CHZn C E %7T<'<3“o V71‘! v 7n%$5§J 6:‘

fi%7Dv7T%%Ct%fi¢oTfibE\VTDV7

fi%Jfi\§§7Dv7Efi%§flfi7?4wW.C®

7Dv7T%TLfmé:&E%¢o

[0062}§fi7§7H\fimfiflfifimfifiéfii

¢%tmm7?VT%O_§¢muM.F%%fi%?

LJV%fi%fi%0Jw2Owfi%é%¢oFfifififi

?LJfi\7Dv7®fi%N—§®fiEfi@C\FW?

£m%Efififi#EL&w:&E%¢oV%fififi%

0Jm\7uv7®fi%&—§®fiE%fiK\fifi?fi

m%flfi%##ELfn&:tE%¢o
[0063}%fl757fi\7Dv7®Efi%Efi¢7

:7_7"'C‘P!’)%> 0 f5‘|J,%_ C€)’"%'."f_§i7 T7 7"-5:4; 0 “C \ %’I§,9Z7"

nv7fifiAHL¥J7uv7@\&wm%§fl&LW

%&7Dv7T%5W#fiéK&Q§t\Wifi\:®

%fEV7 3762.3: '2 “C . %'I§Z7"EI ‘V 77'fi‘T7'‘— }* 7:! V 7 T“

%6#.fiHfi$—?7Dv7T%%#§fi§fl60

[0064}fiflTFVZH\K$fi0%®7Dv7®

%»i‘:‘1ff£”i’}=‘1~'1%?:7T<'e°v“o ¢:0').%fi¥$7’}*'1/10)fIEfli\ ‘“r'—§

€)%§ M? -3 a 2% 7:,c.t“;',:4Z~¥6:£rSI:'c'Eiffré—<a‘1,é 0

75:35‘ §$}_3E7’]‘"1/'XC7){I_Ei.'5;L}'. ft?-%'?6:5@f£EfJ‘Fri:91’L“’Cb\E>

W0.fitfi@TFv1®EEfifimEfi®7nv7#

%O:tfi&wifiK§Eéfl%Q

[0 0 6 5} «3:r:79’C', 73 ~y‘/;L,><’«':'J0)¢2%’Eu\ 51*

7nv7W?F—9&%$mz&cu\LmLt:5

K,fiT7Dv7%£Efi5%¥fi%5oL#L&fi

1;‘ fié§E:’=7nT u\E>f%’§2Fffi‘élEl§5z-5:&icJ:f5E75*a?; 0 \ 7'1‘:

v7fit®EfiH$X5fiH9&<¢é:tfi%fiéh

%¢%:T,7Uv7WF—?EE%T%%fi\W*®

7nv7%fio1%t%F—9m%%&Z&mTu?

<\m®7Dv7K%tt¥—?E§%£Ul5K¢

%o:wt%\fim%—?fi%%éhTwt7nv7



APPLE INC. 
EXHIBIT 1202 - PAGE 1048

fl.%§7nv7E%%éflfwt?—9fififiK&w

tzkéfifiifim‘f:v7757%V*fi£1K@

é°%LT\:®x%Ufi—F2TuC:®:5KF—

9EE%Lt%fiCéC%fi?—fifi%m§hCwé7

uv7&%¢7FuX#fit&fié;5m_%7uv7

tfiLf%m%Eéhfw5%$7Fb2tuwK_E

WtEE#W%&fi@7FLx€%7uv7K%0fit

CC:®%fl7Fu1CF—?fifi%§hCMé7uv

7%i¢i5m¢%o

{O066}@%7FbXfi\fifi7flv7Bfi%Té

7Dv7®%fi7FVX§%ToTfib%\7Dv7E

fim5ht774wKd§Efi5#%0\%§77%w

7§fi'fiE€)7"\:2 v 7 G:$r%:‘ln'C lnZ>i%’ET. i$iEE7’ l<‘L'/’<LZ6;t.

%®774w@fi§#%m§hfim®fDv7®fiflT

Fuxwfifififiénéo

[0067}fifi%flfiWWI3*fiEW%fiCfiflfi

Efi$m5B.%fl7§7Cfi@7Fb2CE%7Fu

2RUUW—7%@n%%fl:nF—§Efi%tLEI

?—fiEfi%C%&°?3\fi/$W737C7uv7

7§7Cfi%797RU§%7§7uC%fi%flfi$fi

I§~fiEW%Ei&I§FflE®fi§t??TW?

WeLK$oCCW/$W757C7Dv7737Cfi

%7§7RU§%7§ffl\fifi%fifi%mI3—fiE

fi%%E%¢%:t&<%%mz%:&#W%t&of

ux&o

[O 0 6 815*‘ 5’J .325 §J'IEf&=?6iC %i§§','i*"—5J5FJ

I5—fiEfiE#%#§hTw%N—J®F—9IUT

KE%fliht$—?Efi§tLt1§—fiEfi%C%

5°

{0069}&5Cfifi%fl%fifiI?—fiEfi%%F

—fimI5—fiifi%flCxEUfi—F2@W%mflé

fi’L7:'Jif7‘—§J rln E% 1 6 out '3’Cf§W€§I?’L§> 0 L:*:#:*‘»-)

CC:fl6®I§—fiEfi%EJmC®I§—fiEfiC

F—?flE%E1KWfi¢é:z&<.x%Ufl—F2

Km#LtEE®$EEEfi¢%:tfiC%6u

I 0 0 7 0 1 _e . iE1Jn‘?~§+§gv|7§$fi_
0 31:: . iE)Ju%"fE'I%$Ec:vu \’C §¥;-”sH¢::§.9EHJ3“9"/Ea 0

[0071]£m%EfifiM\7uw7®fi%N—§®

1 (uvf l~c7))TE1U 7‘L:1r%¥r‘1‘éz*"L%.%*f%$aKi“C“a?> 0 . fififi

%fE*l“fi$:l§i7:"6:*’C‘ci%fE L, 3 1173:» \iE7Jn'lfi$=l§?i*%/\,'C‘L :

50

KOOTZJEWWEM.fim%fl%$d.fl6K%¢

J: -3 0:‘ 1 N74 FOJH/$W7 -772 \ 1 /H WJ7“\:z

v77?7&.4EvF®%fi757&\4EvF®§

H37 *5 7"t . : N4 I~0)§‘e‘JEE'J%%-‘t \ 2 N4 I~®4’4‘§1J-7*‘

—?fi%Xt15N%h®Uf—7fifit\2N%h®

iE1J£F£f$'h’§$E, JI 3—§TIE«”~'f%t . 3 A" 4 l\c*)?'— WT]

ifi—fiEfi%t#%%%o

[0073]::T\fl/%fi7§f\7Qv77§

7Cfi%737\%fl7?7\UW—7fifiRU¥—&

5f;-‘rFa'fiWi11—1103OO

mI5—fl¢fi%uonfHC%fl%fififi®%%tfi

&T%5oitCfiM%@fifiHI?—fiEfi3fi\fi

fififlfifimfinéfifififlfifiml§—fiEfi%Cfi

§T&émC%0CfiM%flfiW®5%C%flfi%Cfi
%?—7fi42&UUW—7fi@u%§flifl?—7&

fi§tLtI§—flEfi%T%é(

[0074}%LC.fifl%%&Ufifi?—5#4Xa

7331 >51-fiffifi-'rE;‘§sFxf:'c VC“-Lififi L gs .-with 1iE1JI1'f?§$I§ .3 L

“C \ 3E,1Jn§¥$*r%=‘.‘.=fic:%i:f"L*: 111% 1.

[0075)fiM%%H.I3—MfiJwfifiC%0C

7uv7mF—&&a§fii5§t\:w%fl%%®E

fi4y7UxV%éh%o:m%fl§%fl.fl$#mI

a—fi%¢LC.Eb%WTFux%%O7Dv7#@

fi#E¢5;5K§oCLiwfi%éK\%fl%®7u

v7t%%E§htF—9®fimEfiM¢&tmBfifi

éilé 9 Zara‘ éfifififlfifiibzci 1 1H lxaufifiiifiifii-2-5: :25

fl. %0')fIE6’)fi6i 1 01 Jim’; ' 2 5 51i’C"’C‘?v5‘9,

%®WflfiuFO1téh&o&5.%W%%fi'25

51€flzt&%nHF01tE%h&o%LC\HD

%flTFux&%0F—&7Dv7fiEfi##¢é%%

EMC:mfiW%%mEfi$§wfi®F—57nv7E

fifi&¢5otfiL.7—F7Dv7KOWffi\7—

b7uv7®$fifi%é%é\F#%tm%ha®7—

F7Dv7W%W%%MHUfi£§fl5oW%WW§$

ti0C%h%w7—h7Uv7w%M%%#fi&éi

5&fi%t&ot%fimfiC%W%%mE#fi%wfi®

7—%7uv7Efifitfi%o

[0076}§t\fifiF—?fi%Xu\7uv7W®

fi%??~5®fi4X€%@e¢?bE1§§7Dw7
®¥—§IU7:§§#%6%éCfi%?—§#4KK

H‘%fi?—?lU?E%§fl§ht¥—fi®fi4X§

%@fi#§E§fl&o:mt§‘fifi%fififi®§fi7

37fiV§fifiW%01E§Eéh%°fi5C7Dv7

W?—5IU?KE§fl&H%fi.fifiF—7#4fK

ti %§’£’r"-§I‘J 7’6:§§7‘3i'7.:ch: t ’iwT<'9“f:E& L,

“C \ F()xfi'fi' 1 75*'§§fiéi"L>éo

[0OTT}&%\ULm;5&fifi%flfifi&fl£m

%flfifiM\7Dv7W®F—?WEfi§fléfiK\¥

tfifififiafiéifimfifiéhée

[0078)7.$é%@fifi_
0330: _ $é.‘%fE’f‘F?$f%u5:“JL \’C§i*-r’i[lc:§fiHJ3’9‘ F5 0

[0079}%%%Efi$uC:fiLt;5t.%7u

v7®%fl%flfifiE%mf¢fiéhffi%fi$T%

UC774w&LT75v&;XEU12K%%§fl

6u¢§b%.flTBEf;5KC%7nv7®%fl@

fl%%#B\$7Dv7%§tbT%fi¢%tb@fifi

C%é$fi%flfifi®774w#¢fléh.:®fi%%

flfi$fiWE®7Dv7®$—?IUTt%%éfl&o

%HC%é%flfi$fi\1o®7uv7E%%éh&$

wC%nC%C@fiw7Dv7KbtvC%%éh5%



APPLE INC. 
EXHIBIT 1202 - PAGE 1049

®T%oT£;wo%Lf\?—&fl%%E1M‘fi$

fl‘C®$%%fifiWkiof,§7Dv7K77t1

¢étwm@¥&fifi§%é:5t¢éo

[0080]¢fibB\XEUfi—F2Kfifl?$fi%

fifififi774wtLt%m§ntm5%%.?—9fl

flfifilfiw%®%%%$fifi®774w&fiAHLf

w%x%U4t%%L\x%Ufi—F2E%E¢%tm

®%fl%—7w§¢m¢éo&5\%%%flfi$®77

4w®%fifi%m§hfm57nv7m%@TFu2

fl\7—F$—9C%$flTBO\$—9flfi%E1

H.C@Wfl?FVXKE§WT$%%§fi$®7T4

wm77t2¢50

[0 0 8 1 1 :a)%’e.*’%$¥'r?a:’§;=l-?zi:. |§|8a:fi©“J: -3 £2.

CW$Q§flfifi®NvV—t\§7Dv7Wfi¥E%

"9‘1:“~y 1*‘? v 7“7*—7“11«3; \ 7:: v 7 ¢:‘77+_»;<©‘%;> &

§K\%E§htfifl?FD1#BWfl7FUXN®§

mEfifitmm§m?—7wt\%57uv7mm®7

nv7&fi?fi%%—7wtEfi¢&o

[0082]Evh7v7?—7wmM,%7uv7m

%fi%flfi$@5mH§nt\fl/$fi797\fuv

779f\fi%73f\%fl737&U%m757$®

*t?a:“‘$FiifiT§¥r*1:$ #15 0

[0083]Em%—7»M\ v9mm¢i5t\%fl

?FV1fiHE?%Wfl?FVX#EE§flt?~7w

T%D_W@?FbXfifim§héfi@H\llybu

%tD2N%ba§n&o:m§&%~7wEfifi%E

fififlewfifétfiw.fi§£@%7uv7mfifiE

flfifinE@hTw&%fl7Fu2&fiN\%—7wm

HmfiEm%®7nv7®WE?Hv2Efifi¢%¢Q
$5‘ Efiffifr’ Fl/1’§_’1'$FHLr'C1«\7;c‘b\ia5'3’5-T\ ,‘x*WS'c‘J“%>=fbJf$

7FuxmuFmfifiJE%fiLffi<°

{oos41@%%—7wm\w1oum%;5m\m

fi7Fu1ufim¢éfi%7Fu1#Efl3nt?~7

wT%0.fifi?Fb1fi%m§héfifiu.liyb

'%t02N4%t§fléu:m§%?—7w%fifi%

Efifi#%Wfi¢%t§H\fi§t&%7Dv7®fifi

%@fi$u%#nfw&E%7Pux%%N\?~7w

®NflfiEE%®7Dv7®fi%TFbX%§fiTéo

[0085]8.XEUfl—FE%fi@%fi
O§B.x%Ufl—F2wEflfiw$mtouf.E1

1m7n—+r—b%fi%Lffifi¢&o

[0086]:®XEUfi—F2EEfl¢%Efi\fl1

1n%¢i %f\1fvTS1EBwf\F—9

flfififilu.x£Ufi—F2m7—b7uv7@$7

—b$—?%fiA£Uo&m\K?v7S2K£UQ

[0087]1?v7S2EEwT\?—?flfl%E1

fl.7—F7Dv7WB®7—F?—?®fi5fl%§f

%tfibflt#§fi%¢&oE#mfiAfl§ tfia

W.X?vTS3Nfi&.i#Kfififlifl?@vt?

BK\XTvTS8KEUo

'3 '.~—\

(10) %%V11—1103OO

[0U88}Z?vT3KbWT\?—9Mfl%E1

d\fiAflAfi7—b?—9t%6wf\X%Ufi—F

2fififi¥—&flfl%E1mfimLfm5#§#Eflm

¢%ofiELtxEUfl—FT%%fi6K\X?vTS

4K£A\fimLfm&wx%Ufi—F&$H_X?v

TSBKEUO

[0089}xfvfs4t£wf.¥—9w@%E1

M\xEUb—F2#6%%%@fifiEfiAflUo&

255 \ %-£.*§f$*r%$=F1f3*T%¥r‘EIiS 21': L 1 E,» 7'1: -y 7 035W)J5F§7’ }‘~‘

uxfi.7—b$—&w¢T%%§nfw&.&B\X

TVTSEKEU,

[0090Lx?vTs5t5wf.?—§fl@%E1

oi \ fiitvzc%é%w~r’a$aa>:»%az»a;;zm§n::+.*a:mo21r; 753

EfififéoEfiKfiAflbtfiB@‘X?vfS6&

fiB\EfiEfiAflbfifiotEBfi\X?v7S7&

Ewe

[0 0 9 1} .x?~~:7°s 6 -5:2Esw“C. %'—Mfl‘$fl§E1

M.%AflAfi%%%flfifi&W$xEU4m§%L.

x%Ufl—H2%%@¢%tm@%$%~7wE¢fl¢

éom:wM@T_xEUb—F2wflE%wm%flfl

fi%TL\XEUfl"F2®EHWM%t?%o

[0092}§t\Z?vTS5Tfifi?%fi%Efifi

vififfié.“-::§fiJ9xiF_xaz‘>7:c75= o 7”: t iéljlfli *5 :I*L7*:i%/Era: \ Li L

Ei5KZ?v7S7&fiUeXFVTSTKEHT.

?—&flE%E1d\%7mv7w#fl%Efi%%fi%

$LT\$%%@fi$Efi%%¢&o%Lf~%®%%

%Efi$EWflXEU4KEWL\XEUfl—F2EE

fl¢étm®%fl?~7wE¢m¢&°m:®mflT\

XEUfi—F2mflfl%WWflflE#%TL.X%Ufi
—F2mfim#fifit&%o

[0093}*F\X?wTS2T7—E¥—9fiAfl

fi%Kl5—fi$UfitWM§flt%G\&$\1?v

Ts3Tx%Ufi—F2fi¥—€flfl%E1mfimLf

W26» Tu k 5I5'J|’ffi3§§17’;i%”:.‘I5i. Jjfi Lf: at :3 0: 17‘ vi?“ S

SNEUU

[0094}X?vTS8KfiU®M.XEUfi—F2

%fifi?%&wt§T&é°%:f.1?v7S8ufi

Hf‘¥—9mfl%E1fl\MzH\flm$fi®xvt

—VEfi%¢%&E®fiE®I?—flfiEfih\XEU

fi—F2wEfiflEEfiT¢éo

[OO95}9.?~7E%fl@fi®$%%flfi$®W_
OWN

?—9flE%E1M\XEUfl—F2&?—9%§%fl

Ufl¥$‘§°‘ X E U fJ'- F 2 #6 -7"‘-9 7§:ii%J'5E’9‘E>fl¥$

(MT,Cfl$wflEEitbTV?—9E%MEJ£

fifég)Efi5fiE\W$XEU4CfifiLTH&%

@?~7wE\XEUfi—F2@%%®fi%t¥%¢%

i5E(¢fibB,%fl%fififi®W$t%%¢%i5

K)\fi%i%Lfw<o‘fi.xEUfl—F2K77

4 11¢ t IJC T%¥I’SI 2% £11’ L \»Z> %;'.$’.“"':;5."T$‘|‘§$=f's’:€i\ -7“'— ?E9E"r



APPLE INC. 
EXHIBIT 1202 - PAGE 1050

M%fiEE%§fi%®Tfi§<\fi%§?4E>dW:

f‘%mEEw§fi—fiLfE%éh6o

[0096]~&t7§vy1x%U12®§§mzfi

fiEfimuLmfi%%fi.%fiEfl%fim§§mzE%

éEE£&bf—fiLTfi5i5E¢é:t?\%%%

flfififimméntmarn»7m§§mzm#&mm

fiélkfifé.x%Ufi—F2mE%fimEfl%:t

75*'“C‘E< E) 0

{0097]tfiL.?—fiE%mEEfi5fiH‘x%

Ufi—F2mmm§nfw5ié%fififiw7v4w2

%ficLT@$fi5o:nM\fifi%@fifia%%%fi

%fim#EfiEfi&b&mtb?%éo?—§E%flE

find.Mfl®fi%&fi%7nv7mfifl%fl%$fiH

%KE%§néfi\$é%fififi®W$wfifiKME%

én&wwf\fifi%flfifitfié%Efifi&fi~fiL

&Wfifik&%o%ZT.Z@l5&fiE®t%KM\

x%Ufi—F2tmm§nfW%%%%@fifim7v4

w%fi%BLTB<¢

[O098]§¢WKfi.”—?E%flE%KM.E1

2Kfi¢ifiK\%f\1?v7s11mhuf\¥—

5Mfl%E1H\x%Ufl—F2t%%§hTn&%%

%@%fifififlT%%#%fiT%&@Eflw¢éo%L

‘K \ Eéfifflififibifificzfiib a are T L ntzic fig oi; %0>

ig?—7E%Mfltfifi¢ée~fiaEéfififiwfi

fi%T%fl&\X?v7Sl2&fiUo

[O099]1?v7S12EBHT\$*7flE%E

1M\$Q%@%$E%fit¢éoE¢WmH\$9?

flfifi®774wfimm§nfmé7uv7®7uv7

797?r$fi%JK¢%Fa§UM§§7Uv7Kfi
LTfi£flflEflLT?—9Efi£T%o%LT\Cw

ifitfifififififiéfifimbtif‘?—?%%Mfl

kfififiéo

[0 1 0 0] tab: X--‘E'J7‘J'— F20:1‘%¥PEIi‘i’L’(LME»EF<

%%fi%fim7?4ww.fifififlfifitfifififififi

m—E%Efi&bfimtbt\?—&%%mflfiu%%

aéh%#\?—&Mfl%E1mW%x%U4K%%é

n<u5%@%—7»mw$m\%ufi%mfi%a&é

ifimfifififiéhéo%LT\¥—&ME%E1M\

fifiux:®%E?—7wmEduffi7Dv7E%E

fiéo

(01011:n\¥—y%%mm%c%%a§nt$

%%fifififi.fi§&94EViT.flhTxEUfi—

F2E%%fl$hT\EUfi%&§h&o?B\CZ?

mfi:&fi4Ey7a@.WzK‘x%Ufi—F2mE

mE%TLf%fi&%t¢t%%_x%Ufi—F2m®

?7t1fiWE%fiMi&$fl&@vtt%$\F—§

m§$mz#fiEEfim:fibhtt$&E?%%o

[0102]E¢mmM.Wzfi.x%Ufi—F2mE

m&%rL<%fi&%a¢mu\a13m$¢;5&%

T%fl&fiH\%%%flfifi€fififi%m&¢&o

%%V11—1103OO

[0103]:®%rM%Tfi‘fif‘X?v7S21

K5wf\¥—§mE%E1m\x%Ufi—F2u%m

§hfwéfié%flfififififiT%5##fl?%é@§

flflfiéo%Lf\%fiE@%fi#fifiT%nH‘%®

3§ME&%T¢éU—fi,%é%Efififi#%T%h

ti‘. /'<‘7‘~>I 78 2 2'\iEi£’Q

[O104)1%v7S22u5Mf,?—?flfi%E

1 ti‘ %’e’.~%f;'E'l'%‘$fi0) 7 -r -4 1L«75*1R€.‘¥V9éé1'C 1: xi) 7:: -y

.7031‘ L1 \ '2%i%E!wf£E75*‘.1iE :3 i/LT 1: \ é 75>-7&7?‘ iv ¥|JB lb“

éufififlfififléflfwfififlfi.Xfv7S23m

fiA\fiIM@fifi§nTmflfi.1?v7s24mfi

U0

[O105}1%v7S23B5mT\¥—7flfl%E

Mig$Q%@fi$w774w#%m§flTwé7hv

7KfiLtfi£M@Emf°%w%\Kfv7s24m

Ewe

[0106}1?w7S24t5mf.?—§flflfiE

1fi.X%Ufl—F2t%%%Efifi&%%flUaCw

£5‘”—9flfl%E1M‘W%x%U4m%%LTm

é%fl?—7»wW§KEdm(fiLwfifififlfifiw

77%n%WflL\%®%Lh%%%E%fi®774fl

EX%Ufi—F2m§§flU°:nK;0\x%Ufi—

F2®fifi®fi%&fi¢fifi§%é%fifififi\x%U

fi—F2t%m5ht:tt&%Q

[0107}m:?%TMflfi%TL\x£Ufi—F2

¢:E§JJ7,;";*F<'é.‘%.’*f£11f%$§z’iJ'3‘1‘§$a’a =3 :éL7:4iifi‘$ .1: 7:: 7;; 0

[0108}10.%fi7?%»m§§flk_
o§m\x%Ufi—F2m%fi§774w§§%flU%

®Mfi$mmowffl%?%°xtUfi—F2m774
wéééflnfimflfiiwfix7?4wfi4Xfi%m%

7L”’)'C'u\%:1>%’Fu‘3: \ éa‘75>o'-:w:cW>%/at ’C‘3ii7:c»;% 0

[O109}JO—l 7?4wV4ffi$®%#0T_

_wz.s1§/:..>_
%m774wm#4xfifimafma%éu.§§77

4W®?—9§%fl?7Dv7K%3flUfiK\?—9

fi%fi7uv7Kmi%@E5#Efl%¢%<%LT\

?—9#7uv7WK%:0§6&H%%Ku\mtfi

<7Dv7®fiflTFDX§fimLTE§\F—?§F

—9IUTK§§flUtt%K‘WEfi<7Dv7mfi

fi7FVX%§fiTFVXtLffiflfifififiéfififl

Us:mk§\fi%757fiV7Dv7fifiJKfiEL

f5<;*h.F—?#7uv7wEmié%%Efi‘

?—7®%fi%fi\¢&b%F—§:UT®%%%fid

Vmfifij&LfB<°:mt§\fi%7?VMF7D

v7§%JE§KLTB§\fiM@fififiK¥fi$—?

fi%X§§%flATE<o

[O110}O§E,UiWi5K%&fi4fWfiWfi

Tw%774w§x%Ufl—F2m%%flU%®émR

ONT,E14K$¢7D—%w—b%%flLT\%m

Kfiflféo&%\E14ufi¢7u—+w—b\fiU



APPLE INC. 
EXHIBIT 1202 - PAGE 1051

E&%¢%E15&Ufl17t#%7u—%«—%T

H‘XEUfl—F2®¥fifiMi14w¢2Ow¢Lv

7%‘fl$#®:3—fi%$Lta%®flfl$t0nf

Gi%‘H1%L“Cln%o

[0111)$bfi4Xfi%#v(m&774w%x%

Ufl—F2E%§flU%fi,fiT1Z?wTS31KB

wt.$—§fla%E1u.xEufi—H2w%$flU

¥F—9&\§§¥F—&®mu¥—t&$fi¢é1m

§Tfl&‘2?vTS31tBMf.?—?M@%§1

H‘x%Ufl—F2®$—7IUTm%%flU774w

§$fi¢é°§E\fi3774wmmv§—KH.77

4wm#4xm%$fi%§n51mm.2%v7s32

“Ewe

[O112]1?%TS32tBMf\?—9fl@%fi

1&1fiWt774wfimm§h%7Dv7®7Dv7

757%Ffififim1tfiE?éta&m\§nTné

fi@7Fu1EfifiTé1mt.X?wTS33m£

U0

[O113]Z%vTS33KBMT‘?—§fl@%E

1M\§wfmé%ETFb1%fi$¢éo&t\X?

vTS34K£Uo

[0114]Z?v7S34tBMf_?—5fl@%fi

lflxflfl®fi%t§0TWé7Dv7C774wfi%

£0%%WEWEflfl¢%°774w#7uw7WCm

§0§%f\7?4wEfi§fi%é%éKfi1X?vT

‘-3 5f\£J+. #73‘ 7 74' IL/7’fi7"EI v 7 PW-:fi*J§ *9 1 7

r4wnm§fi&w%écu\2%»73omfiU1

[0115]x?v7s35t3mf\¥—&mfl%E

11¢. 1‘/’?£:$fi< 7“\:'-:/70‘)§fi¥$7’}<‘I/1’&%fn'?'<L’C. C
mfifl7Fu1&E%7FvxtLf%%fi%oWK‘

1?v7S37&£U°

[O 1 1 6] —7?\ 1"?‘-~/7”S36¢::¥5b\’C‘ -7*"—57fl

E§E1M\fi%7§7EV7Dv7fi%1EfiiTé

tt%m.Efi?Fu2EFmfifiJm%fi¢5°m

t1x?v7S37NfiUQ

[O117]X?v7S37E3HT‘F—&fl%%E

la,:fliTmx?v7f%E§htfifi%t%6w

T1%fl®fi§t€0TH§7Dv7EOHT®%fl%

E%fi§¢m?%omK.X?vTS38&£Uo

[O118}1?v7S38tBHf\?—5fl@KE

1M1flE®fl§t&aTwé7Uv7K\&—§$fi

T¥—5EWm%%flU9::T‘%fimfi%atvf

bl/?a7“L'I -v»7u'.:'7 7*/4 )L’75*'¥F’*I3i *9 ES ¢>7Z.clnfa%é.'¢:c;L 1

7mv7fim?—?fiN—VifiT%§flifléo§

fg. £7&f$0)i'1%t 7::v“CL\%> 7“n -7 7 0:7 7 ’fII/7f?“¥|’H’y'i

U%é%%cd\%%&&—§fifiHN—§fifiT¥—

&fi§3flih51fi3_:m1?v7s38T\7:

v7m%%fl:h&mm.fifim%%flU774wm$

—&t\1%v7s37T¢fl§ht%fi%flfifitT

%%omE\1%v7s39m£Uo

519-‘rFa'fiWi11—1103OO

[0119}2?w7s39t5nf.?—9fla§E

1 ii. 7 7* /1' .Il«<f)$'-‘f'—$’L:0L WC . 2<=E U 17- F 2f\

®§§flAfifiTLfi@E#§HMTéo§%flAfi%

TL“C:BFa’9“\ §f.:“'-;"r"—5775"E«>“Clni1hL 7:7-~v7"S

33mEofwfi&fiOfi¢1—fi.%%flA#%TL

(mnK12%w74omfiUQ

[O 1 2 01.27-~~,«7°S4 0¢::$51n’C, 5*"—§£'&fE%?éE

16:‘ %§iLA,7*;"5-"-9753" 7'13-y70)i£EI3“C‘§é%2%;of

w%#§#Efi%¢%°%Lf.?—9fi7uv7mE

$TfiboTWflH\X?v7S41&fiU1*F\7

uv7mfi&§T?—&fi%m§hTwnK.:nTfl

flE%T¢é1

[0 1 2 1}1*f‘v7°s4 102131111 fi'*"—57fl¥$%:€E

lu.fi%N—JmE%lU7Kfim§fl%£m%fl%

fitfifi?—&#4X&%§£U1f&bE\?—&%

fi%E1H\7T4b@fifi®%fiW¥%§flfi7Dv

7m¥—?IU7m§§fliht?—9m#%XE%T

fié.fi%7nv7®£m%flfifiBfi%%—&v4K

ttfééflflo

(012211; T\?%5W4Ififi%vfCM%7T%

w®XEUfl—F2K®%§flfi®flfifi%fTéo

[O 1 2 3} ,1 O*2 "/"T'1'_IL/"7"1'7i'75“5J‘75>«-;“Clz\7ZL‘ ,

1,11%/:,—‘-7
7r4wm#4X#$m%w%§w%%tu.&cfi<

7'13 v 2«’/Jéfifii? FL/;<Z3_>”.%‘¢:fifi'<L'C;2‘5 3 \ ?'—&7:i'

%fLk%fiT\§%7Dv7@fi%757§X—N—

34bK;U§E¢%°&5\%®m®fifi%@fifiR

U'iE1Jfl%ffi't%$=Et:F§fiL“c'u5i1 $557 74' 1WT»1' :<‘75*’51‘75>

0TW%t§kW#KfiE5fl%Q
[0 1 2 4 I #4’ ;<’75"¥*&'>é:‘75w“CW:In7 7»{1IflE><

EUfl—F2E%§flUfi®$mc0wf.E15cm

¢7U—%w—%§%%Lf\%flKfiW?éo

[0 1 2 5} “'T»1’7;‘7E:*‘¥2s2‘>én‘7’,:=afW§:L\7 7»f1Lfl£»2<

EU.fJ—}*' 2-£~:§E<iLU[f;%Efii. fi*E’f. 15-~::7°S 5 11-:

Bwf.?—&flfl%E1fi\x%Ufi—F2tE§fl

U774wmW®mvf—E¢W%%o:w%MTfi‘

774wfi4Xfl$W?®T\C@fiWNvV—Efi\

7r4wv4xmfififi§:nzwamomc\2%»

TS52m£Uo

[ 0 1 2 6 I ,7\%~~/7°s 5 2¢:2‘51«\“C. -7*'—§7w$K-E

16:1 1:Ei’FJJt:’7 7’ 4’ II/755T§%§i’L7a 7“\:z -y 7 €)7“\:I ~/ .7

737%*fifiEm1m%Efi%tt§t\%wTwé

fiflTFb1%$R¢&°Rt\1?vTS53Kfi

U9

[0 1 2 7} .7»:/-“‘/7°S 5 3t«::.53L\’C\ —7*'—§7flff££E

16:1‘ X E U fJ— F 26:%%ili1*~3-“—§’Z~”_'?Effifi‘E>1, U’?

t,X?vTS54&fiU0

[0 1 2 8} 7c'7"~:'7°S 54¢-21:31:11 fi'*"—57fl¥$%:€E

1 6i ,><=E U fJ— F 2 6:%§E3tr5—"—&’75*"§§-a’c'LU:a7‘J>

§#Eflfl¢5o¥—&fi%TLfb%f\§fi¥—9



APPLE INC. 
EXHIBIT 1202 - PAGE 1052

fififiTWhH\2fv7S55K£Uo*fi\?—9

fifiTLT$0.?—7§fi9TM§HflK‘1?vT

Sélkfiflo

[0129]X?wTS55t3mf_?—fifl@§E

1d_%mfwé%fl?Fb1&fifi¢é_mc_1%

-:I 7” S 5 E; Kit‘ 0

[O130]1?wTS56tfiwf,¥—7fl@§E

1fl\mtfi<7Dv7®%ETFL1E%fiLf\:

mfifl7FDXE§E7FDZ&Lf§Efi%oRm‘

x%vTS57&fiUQ

{O131]X?wTS57KBHf‘F—¢fl@%E

1%‘:fl§T®1?vTT%fi§htfifi%KE5H

“C \ .5l":f$~7J§Ff§‘c 7;*o'C km?» 7‘‘\: "2 7 c:ow“C 0)6a‘fii%

E%fiE¢fifié°mt.1?vfS58m£Uo

[Ol32]1?vTS58tBHf\$—7%E%E

1%‘flfl®W§t?GTW57Uv7E\N—§$fi

??—&Emm§%flUQ::T.flE®W§t@of

W%7Dv7t774w§%iU§%EM%%EH\1

7Dv7fi®?—9#N—§$flT%%flifl§o$

t‘ kflfiagfifit 7;*~>'Cb\Z;: :r‘\:: ~y 7 c: 7 7 -4 :La5*‘¥I#I:

‘J % Z3 i%/;.~C:6i\ dZ‘%7;"\"-— J5J‘7’:‘H"\"~— 3‘/'Ei{fL’C‘-7“—

9fi%3flifl%ofi%.Z®X?vTS58T7Dv

7m%§flih&mu\%fitE%£U7?4wm¥—

7:.1%w7s57T¢fi%flt%fl%E%fitf%

En, 251:; ;<1‘r~~/Ts 5 Qfxiifio

[O133]Z?v7S59t3hf\$—7fl@%E

1fi\§%flAfi?—9fi\7Dv7@?—9IU7®

fimT%b0TM6W§P§flW?Eo%LT\F—9

1') 7‘’c7)n%ff€¢:£ % i 7"— ,9 ffi‘$€.~¥fiI*J'§ 11“: L \:f’Lcf" . 1

?v7S53REOT%@%fiWfi¢o*fi\?—§§

$—yIU7@fi¢T%bfiTMflH‘X?v7S60

«vim?

[O134]Z?v7S60tBHf\¥—7fl@%E

1 ii. :'w;£c7).‘>N‘% >:7:cv“L'bW%7“\3 ~:/ 70)nE:’fi§%’\°— ‘/“CD

EEIU7tmm§h%£M%E%fit\fi%?—§fi

4X%%%flUo¢&b%\?—&%$%E1H.7?

4u®fi&®%fifi%m§ntfnv7®%—9LU7

C§§fliflt¥—?®W%X%fi¢fi§\¥fi7Dv

7®fim%Efi$tE%?—9fi%xaLTEEMUO

&t_1?v7S61KfiUo

[0135]Z?vTS61EBHf\?—7M@%E

1%.%fimN%atofw&7mv7m%%7§7&

r7Ufl7fi$JK?~H—§4FKiD%E¢%Qm

K‘2?vTS62&fiUo

[O136}1?v7S62tBHT\$—5fl@£E

1fl\774w®mvV—&%fi?éo¢&b%\:®

&HTd\774w#%XfiW5#&tofm&mf\

774w#4X®%fi§%U«v#—&%tK¢fiL

f.LfiLtW®mv§—%‘774w#%X®fi$%

%U%tt«v¥—u%%mzéo

(13) 5f;-‘rFa'fiWi11—1103OO

[0137}uLT.¥bfi42fi%#ofwt#ot

774wwx%Ufl—F2mw%éflawMflfi%T@

éo

[G138]; 1. 7T’1',i'L'C7)E§%T_
0¥t_x£Ufl—F2ufim§nfm&774w€%

%¢%%mM@$MR0nffi%¢%o

[o13917r4wwE%%um.¥—ym%%mz

wfi%&t%7Uv7tfit%@TFL1%W®7uv

7KHLf,¥fi7uv7KfiLf%Lw?—9§§%

gm :a3t'é\ :“.w—Tr‘*‘—§7Efi'E.7‘mi’L“-Cw’—,»7"\:2v7

H‘7?4wm%%fi%T¢%§T%fififc%%Lf

B<o:flt;0.774wE%¢tfi%fi%$Ltt

Lia,7?%wE%W®fl%mfimfi%:t#W%&

E50

[01_.0}:®i5&77%wEfiw¥fiwEWW&

M%fl16E§%LffiW¢éo

[0 1.113416 (a)-5:fi“9‘J::‘w-5:. 77411»-’7.)5'fi

fi#.fifi7FVXF1J®7Dv7Kfi%§fl\77

4wmm®%fi#\fiE7Fu2F2_m7uv7c%

¥|*J§1”L\ 7 'r-f 1L«a')E’KV)%Bén‘v5‘L §fif¥7’]"‘L'X FBJ 0’)

7Dv7E%%5flfmkk¢&Q:t\fiflTFb2

F1Jm7uw7mfifl$%uF6J.fi@7FLX

F2JW7Dv7W%W§%Hr4J\fifiTFLX

VBJ®7Dv7®fi%%%MV1JT%oht¢%°

[0142}%Lt\:w;5tfi%wa%K\$fi7

FL2F2J®7nw7®¥—7E%§&iéz¢&o

:@&¥fi,fif\E1(}Uo)K%@i5K,§hT

L\E:i1'JI5:7"\:I~y7c:%fE7’FL/X F2, %_"%'J‘J %i'€\ Z

0')7"'|:'-:176:%‘?Llfl5““—5”&%%i$i5’o :.:’C". §'=fiLln

?—§é%%flU7uv7®fi%fi%tw\Ew¥—&

fi%§fliflfw%7Dw7®%W§%%1%>7Ux

;/}~Lf:fFEI 'é’>;‘i>?¢ VSJ 7£’§§25f‘~§’Z.>o

[O143}:®&HTfi\HU%flTFLXE%O7

D‘:/77‘fi‘2“)T?T£L“Cl«\%.:};}:§:.‘%° %L“C. Z1f’LfE>

®20®7Dv7®§B\fifl%%fifi§Hfi®7Dv

7 c:1*%s%r'«1:S11“C u \%> ~F—§7 75%? L L \7:‘0)~F— 57 “CW; 0 \

%w%%#m§whm7n»7w%m§m<w&%—&

fifiwfi®¥—&atéo

[0144}%Lf.%Ln?—9®%§fl&fiE%t

%TLt5\mm.E16(c)u%fl5m\EH?

—7fi%%fl§nfwt7mw7%fi£¢%<tB\:

mtéfi.EMF—9#%$£§fifmt7Uv7tfi

LTM£flfi%m¢wTM&<\§%¢&Tuv7m7

B97737?F$%£JK¢%fWKLT33\&W

%fi§E94EV7T\Z®7flv7BfiLT%£flE

Efi?i5mLf£$mo

[01_5)uLm;fit%E®fmtomf\E17

cfi¢7D—%r—b&§%Lf\%flE%%?é¢

[01~b}7T4wE%%¢é@fi.fif\X?v7

s71K3mf\?—&flfl%E1d\Efiwfi§t&



APPLE INC. 
EXHIBIT 1202 - PAGE 1053

%jDv7%gfi€%o&E\ZfvTS72KfiUo

[O147]x?w7S72ufiwf\¥—§m@%E

1M\Efi®fi%&&é7nv7®fim%%Efihm

L.%®fi%14V7UxybLtfi%\%Lw?—§

%%§flU7nv7w$m%%tLf%fi?éuit.

§’51L,L‘:5"3‘7 ‘&§§i7_\’L"7"EI 2‘: 70')§?;'f$'? F I/Kt L

T,E%®N%até7Uv7@fifi7Fuxtfiufi

§§E¢éoWE\X?v7S73&EUo

[01¢8]Z?vTS73KBMT_?—§fl@§E

1%.7nv7c%%flUfiLn¥—&€%fi¢&1m

E‘X?vTS74KEUo

[01;9]1?y7s74t%mf.?—?fl@%E

1M‘#wfw&%flTFvz%fi$¢&omn\z%

-y T8 7 BCZEUO

[O150]X?v7S75CBMT\?—7fl@%E

1 -ii‘ 5*“-§O):31»E%7ifi‘£“C5—E\J’l_,'Zb\Za7IJ=fi7IP7£'¥'JE':Ufi‘

%o%TLTW&Hhfl.X?vTS76R£fl\%T

LfunH.1%w7s79«£U1

[0151]1?v7S76tBwf.$—§flE%E

1fl\mEfi<7Dv7®%ETFbX&fimLf\:

0)§1‘+§f$7’1<'1//”’\Ei3_ifi’=§7’ }<‘I»7.t I_,“C§§EI”E“cJ‘»'Z:: 0 (‘’)/'—\’£‘:\

2?vTs71m£Uo

[0152]1?v7S77tBHT\?—?fl@%E

1m.Zhifimxfwfffifiéntfififitgfiw

T1%Lm?—&%%§flU7nv7touf®fifi%
fl1%$?W&f$oKC\1?v7S78KLUo

[0153]Z?vTS78tBMf.?—?fl@%E

1m‘1fv7S74Tm$éntmfi?Fux®7n

-:I 701. N" 2/“$1fi“C"%‘1 L,L15"‘".‘/ E‘J||E;€K%%flU<. Z
:T\flE®N%&tcfw%7uv7t774w#m

31'”) § ¢57:cb\1a.%’FTc:£i\ 1 7'‘\: ~v _75n‘0):”-*"—.*7ifiN—&"‘

$flT%§flifl&°$t‘fl@®fi%t&wfw67

Dv7K7?%Wfi%iU§é%éEM\M%fiN—§

fifiWN—VEfif?—9fi§§fl§néo§5.:®

X?vTS?8T\7Dv7E%%fliflé®fi\%L

u7?4wm?—&&\2fw7s77TWméhtfi

fi%fl%$tT%5o%LT\C®1?v7S78®%

LL }<"T*~v7°S 7 3/\Ec'CW$E¥§:*9iE"<3‘o

[0154]*fi\X?v7S79KBMf.?—9fl

fifiE1u.fi&KE%®fi§t&ofwt7nv7

iv; i§n”'~.§'z’ H [/1 7bi‘§£z‘I1Eéi2'~1“CwZp 7f2=¢*.r3=€»$IJBIJ©‘7a G

E%7FVXfi%E§hfw&HhK\Z?vTS8O

&fi£\fi%TFuXfi%Eémfmt&%m\1%»

7S 8 1 «xagua,

{O 1 5 5} ,7.-T“-x7°s 8 O¢Z§3H“C\ -7"—%?.J1IEiE.E

1H‘fifiC%LW?—?E%%flAfi7Dv7®fi%

757E'7Dv7fi%1K%i¢5oWK\X?v7

S82&£U?

[0156]‘fi\1?vTS81KEhf.?—9%

E¥ElH\fi&E%LW?—?%%§flAfi7Dv7

(14) 519-‘rFa'fiWi11—1103OO

@E%7FV1K\fi&KE%@fi§E§0fDfi7D

v7u%Eéhfwtfi%7FLxm@%§E¢5oK

t\1?vTS82KfiUo

[0157}z?wTS82t%mf.¥—9flE%E

1fi_774wwNv7—&E%?éu¢fibB.77

4 IW)5E%fi1:i U 1 7 7*/(21/*7‘»f 74‘z’2>'Z’»;E9%‘c tco'Cb\Z.%

W%fifi%%@f.%Lw774wfi4xmfi$E%U

NvY—EfitKWfiLT\7T4w®NvV—EEfi

‘$5 0 EXEC‘ 2''? -2 T8 8 BREUG

[O158)x%v7S83tBmf.?—9flfi%E

Hi‘ #nvF—77bi‘E. %i3_\:li2"Lfwt:7'\:v ~~» 7 Eififif

égtfi.:wt$d‘EH?—?fi%§fl§flfwt

7nv7mfiLffiiw$&fi¢®?ut<\%fi¢%

7nv7m7uv7757EV$fi£_K¢éfiHCL

TB§\%@$fififi94E77T\Cfl$®7Dv7

KfiLf#HflMfl&HfidfiH:Lf&iLn

[0159}mL?774wm%%flEfi%T¢%¢

[O 1 6 O} _1 2. 3:'7'—7f5i:':|::'§TTF%1$$,
mL®;5fi&2%ATfi‘x%Ufl~F2K%fl77

4w&%%flATmét$%\x%Ufl—F2mfiM§

Tué774w%E%Lfn&t%fiEm\m%&0

%fififi%§ht0.x%Ufl—F2fi?—9flE%E

1#%fifiWnfl0%ént0fé&\fiEfiflTFb

1%%0Efim7uv7flH%K#E¢%i5tfi¥

(T§b%$W7FDXI5—)tfi?TL§Gfi0\

E5614 W: , ii$§7’ F L'1“C"f.’fi I_,7<i‘:§1f: 71:: v 7 2‘J'3Y¥?'£ L,

&wi5&fi%(¢tbBE%7Fv2l?—)kfiw

fLivtD¢éfi%fifi%6o

[O 1 6 1} %Z’C“. 2lS9’1%HH’i'iEfiH Lf:“/7c7”‘lx’C'6i.
%%%fi%$Efi%¢%$K\fi@TFhXI§—%E

%?FVXI5—%fimLfflEfi%I5—fimflifl

fi%E5i5t¢%ouT‘ ®l?—@$fiE%flK

our”. 1 §$fi:lHc:§§EE9€|©‘Z-)0

[O 1 6 2] _1 2» 1 ;I:.?—TfiH‘:T‘-—7".IL 
$%WEfifiLt&X?ATfi‘fiéfifififiéfifif

éfiéfi §$a'f_¥i'I’ F 1//'<It"7—’?i§$?.‘.'.7’ F 1/XJ‘_t"7—C7)1fi

$EE5o%Lf\E%7Fb1x§—%m$¢5tm

u@m¢g+—7waL<\:a—ma%—7w&mm

6&01a—mm%—7wu\@%7Fu2:a—mm

mtfiHfim§hé%—7w?%0.:3—fimfiEfl

E*fi5@m\¥—7fl@%E1®W$xEU4m~%

El’-.lI5IifiT:'?'~:E;‘*' Ihfia 1 IL? —1"fiH'?—7"1L/of)f:<3?>-52i%fi'< 23 ft

Tutfi@u\:3—fi$fiEflfifi%TLfi%\fifl

éfléa

[O 1 6 3} :0).11",5—»’rfi'L4"7‘—7“IL/£i(\ l 8623;?“

l5E\1%fl?Fb1KfiLT\%7Dv7®fi%fi

%%E¢1Ev%w%fi%fizt?—7wT%%¢fié

¢nu‘:a—fi$%—7wu\1xyrU%n01E

vF&E0TEU\%I>%Ufifi%?FbZ®E%fi

%&V01XuV11?EToMflwflfiktéfnv

;



APPLE INC. 
EXHIBIT 1202 - PAGE 1054

7fiNfl%%%é\:®15—fim%~7wfi$wéfi

1332:. N/8N4 }~t7;*éo

[0164]:®:9—m$%—7wM\fi%%@fifi

Efi%Lfw%t§&\$fi%Efi%®fi%fi%TLt

t$tT\%7Wv7@§fi%%%fiTE®§%%Hfi

35730:) ;

[0 1 6 5] $é.:%%£f§£'r§$§£'+%% L.fwénE':EF¢::isL:

f\E%fl%%fi¢Efi’01®a%\%wlV%U

62L .Lv|:T"TL'3'7::33{}’V;.§§<'C"El7)Za:£75:7T<L“CL\Z)75‘\ Ejzlnczlx in

§IVbUBfim¢éfiETFvX#\flfiflfiwfifi

&tofwé7nv7iTmEKmm7uv7m§fiT

Fbx?%E$flTw§m:t%%LTméoimfifl

®t%d\%&@flflfi£Um%of\fi#F11Efi

&fi%fi#%0.£%TFLxI5—T%%fiE5#$

fiE&%%T%%o

[O166]it\$%%flfifiEfifiLTUéfiHK

.1/sw“C. 33%-‘li€.fi‘§..’¢“-fi'§“1:‘Ia_‘25i' 1 11 anti?‘ %0)2:>/F

‘. -Ii, iiéfii >' F '.JLZ§FT.J1IL%‘$“Z#’\>§“n'if$TI’ F 1//“Utfil fE1”J?.r5LJE

E®H%&?ofw%7uv7aT®fimfl®7uv7

wfi%TFVXtLfEfi$hfH%fi\WETFVX

E%fiLTH&ufiflEfi¢o:®fi%®tgfi\%@

5’):flf$773"3E{?I'/Z ‘ V-371 ‘E75 F01 ¢C7§.‘E>m'§'é‘l‘$75§3")

01E%TFux:§—T%é#E5#$$E&fi%T

%%°

[0167]—fi\fi%%@%%w%%fi%TLt&%

T\fi%fi%&fi¢fifiF11®t%\%®i7FU

Ci‘ ‘:"§ZI ‘/ I» U ¢:im‘.EIS'9“Z>§fia¥$T F 1/ 7\75i'i§fi’=E.*‘7’ H Lx

xaLT%E§flTw&®t\fim€&WfiTFuxfi

#EL§W:b§%LTW5oLtWfif.CWfi¥W
t%fl_£%TFux13—T%%n

[0168]it\$%%fififi®%%fi%rLt%%

T\fi%fi%E%@@#’01mt%\%®l>bU

fix£§xyhUENm¢é%flTFb1Mfi¢&fi%

WEfi?fi%t?fiTH%CtEfiLTM%°

[0 1 6 9} _1 2 -2 i3_i$E‘..7’I~"1/XI3—C’)7r’%tj_
03K‘UL®;5&lfi—fiH%—7w€mwTfib

flé,£%TFb1l5—®fiHt0mf_%¢%&W

Eéfiffififiéo

{0170]flzfi.fl19t%¢i5K,WflTHv

1’101®7fiv7tOHf,%wfi@TFb1#

Ff1\%®fi%7Fb2fiF31Tm0\itxwfi

7FDX'17JW7Uv7t0hf\%@fiETFb

1755‘ V3 1 \ %0)i$§EE7’I<‘1/7\7Efi‘ V2 1 “C“3Baf’:t‘§‘

5°§t.%@TFLXfiV21®7Dv7HFEL?

H&féo

[0 1 7 1 1 :0) a % \ Eé.:$E.’‘fE'r%$=|§0)E1‘§§§0)flfE75i'

fibfl%t\$fi%fififi®fififiKfivf.fl20K

fiTl5E.fi%7FVXIfi—®fiHfifibfl%o

[0172]fif\Wfifi%Tfi‘fl20(a)Kfi¢

l5t\m@TFbxV11V21F31w%m%ht

519-‘rFa'fiWi11—1103OO

0wf.:5—fim%~7w®Ew\¢Nf@fiE

F01t%éoit‘$3%fifiWm§mF—7wL\

éTWfifiVmHH1tTEoC®t%\fi%%flfifi

a>i§:’1E5‘~— 7"IL»c;L $< r:E75*‘)Ko“C wgcmmaavza 0

[0173}mK_fiE7Fb1F1 w7Wv7wO

I«\“C€)¢"»§$:l?z€*§fi.£<»j;UQ :m:; '0. 2 0 (b) 031%

¢;5E.fiETFb1 11uwm¢5§m%—fw

®EM\%;TFD1V11®7Dv7®WfiTFVX

wE\?&b%F101a§fl51§t,fiflTFux

F11BfimTé£%%—7w@fid.fiETFV1

F11m7u~7m§%TFu2mE.¢&b%F31

t§fl%o

[0 1 74} EH2. §5m}f$TI<‘1/1 F1 _ ¢:§tTf.J.I'L¥‘+3‘<’::ii§EE.‘

?—7w®m#%L%fi$ETFu1F31®x>kU

Efiflféo:®t%\$ETFV1F31w1yFU

Efl\Wfl7Dv7#%U£TQhTW§wmT\H2

0(c)t%¢ifiK‘$flTFuzI31tfimfié

lfi—fifl%—7w®fi&V1Jt¢%oit\%fiT

FbXF31mHE¢éEm?~7wmEu\Efifiw

%flTFvxwE_¢&b%F11&¢éo

[0175}mm\x§—fiH%—7wwfi#'f1t

7::o“Cu\Z)§fiqf$”1"I~"1/7‘ ‘B1 737"D~77C:OL«\'C\ Kc

®fifiE%AflU1:®&%\fifiTFbXV3,®7

D ~32 7i;7'i?EL“C«1‘/3*) . %’I§3/T7“\_‘! ‘:1 76’.)‘l‘§$‘E:6;tIE".$§¢Z§7Hf

fiflU:tfiT§5oLfifi©f\fl20(d)K%¢

l5t,%£?Fu1F31tfim¢£i§—fiH?—

7w®@%’01£¢éo§t‘:ma%\fiflTHv

XF31tfim€£§m?—7wmEw\mflTFux

F31m7uv7mWfi?Fv1mfi.fi&b@‘1
71&¢éo§t\fiflTFu2I3 tfimféfifi

?—7wmfiu1fi%?FvxF31m7uv7mfi%

TFb1m@.¢&b%’21t?%o

[0176}mt\%flTFu1F3,Mfim¢&fi%

%—7wmEfi%L%¢fiE7Fb2F21mxyhn

E%%¢éU:®t%\$flTFu2I2«®:yhU

Kfi\W%7Dv7fi%0%T%hTW§h®T\H2

0(e)t%@ifit\fiE7Fb1F21cfim@é

I9—fi$?—7w®E%V11t¢éoit\fiflT

FLxF21tfim¢éEm?—7wm@fi\fififim

%@7Fb1mfi.T&bBF31t¢éu

[0177}&m\:§—fi$%~7»mE#‘11t

§ofwéfi@TFb2 2Jfi7Dv7KOMT,%

®fi$®fiAflA&fiA&°L#Lfi#%\fiflTFV

2#F21®7nv7w#£Ltm§mmT\:m&@

?\fi%TFv1x§—f%&:tfifl%?%u

[0178}12—3 I5—fiEflfl_
$%%EfiWLtvx?AK5wf\fiflTFuz13

—mfi¢5x%—fiFMflH\uT®i5mfi5o

[0 1 7 9} §~fi£$'z’r'~' 1/7\J:5—ffiE|i!;‘“ClnrZ> a 5::

fi\fiU$@7FVX@%O7Dv7€%fl?h%N



APPLE INC. 
EXHIBIT 1202 - PAGE 1055

5°%Lf\7nv7tLf%$&$mfi1oL@&n

%fiEd‘%$§7Dv7E$@LT\EUWTDW7

fififiaféo

[0180]it,fiDfiE7FDZE%O%$&7D

v7(7—F7Dv7&%<0)fiEfi%é%%Kfl.

%W§%%kfiLTfi#$§hfi®7Dw7%$W?c

EB.*bW7Uv7@fiW§%#'255JT@0.

fihjfo) 7“\: ‘V 70)§E§»”;IJ%v%—'-/5%‘ F 0 J a)t%é.*L:c;L éfiflflfi

%fiF255Jm7uy7E$#fi;5mfi%o

{O181}?B\fififi.fiUfiE7FVXEfiO7

E12‘) .7 75i'¥:§%fi£.1?>»—> 7t: (1; 1,77%; \ %i"L¢_)0)fiE;5"J%%03§éi

1?%%o:m%#m%fdi6§m;5¢%fim@\

a1%Awm%H%mm:a—flmmm&fiamrut

<‘$%@m%—Ftfiéo

[0 1 8 2] it: 2IS¥eHfli'iEFiLr;>x-fmzisbu

“C . iE_ifi’=3%7’ F L11 It”?-—ffi'$ L‘; 7”_:f%”a‘c:£i\ X -‘E U 2'7—

F2%fiL?%7fU7—>ayv7FW1?%x%U

fi—F2n%m?£%—9%umttfiW&Ia—fiW

fl@%fi5;5L¢%o§¢Wku‘Mzfi.mTu¥

H%;fi&I?—fiEwE%fi5:5tfihH;mQ

[O183]?fibE\fliH.fi&®fi%?Fb1fi

ELfi¢7Uv7&LT%fi7Dv7E%0¥T%¢%

LT‘fi%®7Dv7®?—9EWL<fi®%N—§3

’L"‘§'fi?+ii/JG“. %oW\°—~‘/“i ’C‘€)~7-“—,’? E%‘i£i.7"\J ‘:2 7

EjE—¢%3Cwt§(%fl7Dv7w%%7?7fi

F7“U ~v7n'?'u’f=%J t I_-“Ci'o’< 0 :0‘); 5 7§::£'§—§JlT:5&

EH‘fi§&¢5F—fifi%fiF—&%m;5tF—9

mfi¢T%fi%#%é¥—&w%ét\%mfifiT%

5 9

{O 1 84} Efzlnflix f§7Jz‘_Gi'\ iE$§7’FL/X313-/‘3"£I:

I_“,7?:7"L'I ~77 €’é.‘U7 74’ II/£HLE'Fi'JF%’9"%u 9 C034: 5

7;‘JL5—§TIEMTf¥€i‘ it‘-J”§t7Q:E.>"?'—§775‘7‘U7':31a’<°

7flf£“7“—§7’$-0).]: 5 6:*7“—§70')ii?FF"L"‘{:7§D>1E’L‘7§i‘7‘;rL\

'79-? 5i35'3’n‘¢: . ’1‘¥H:i1¥iE’C“?F> é o

(0 1 8 51 _1 2 -4 ;‘Eé.‘%f§'f%$=|§~7)7r?%%«3;I:”7—’ffi_

flflifl%
$%W§EmLt&1?Ak5h{\WETFDXL3

—R°iE_ii%7’ F 1/1 :1:-7—75"%£Jafi‘E2 VDM \ *7-"—&F‘i3TRL

Emfi¢Kfl$#mE%fi%$Lt%fiT%%o%L

T.$%%éEmLt>1%A?d\Lfittifim.

?—?E%%@K%fiafx%Ufi—F2mmm%hf

“%%fi%flfi$E%%w?5$fiWLf“&oLtfi

0T\WfiTFbXI§—@fi%TFbXI§—fi%$

¢%t§K@.$é%fl%fifiMfl&&ofHéo%L

T\%§@@fififififlE?UTH5t§BH\KC}

E I) 25'— F 2 Ea”_'E¥JJ’9"7a t % ¢:\ £“<f0)7"\:I -y 79)é1‘fi

EfififiéfiflfiLf%é%@fi$ETfi%?%wflfi

;&fi%?i#15¢

[0186]%:T.:®&X%ATfi,$%%%fifi

?Tfi%¢%fiE\$T®7Dw/&fiNE¢EW5:

(16) 5f;-‘rFa'fiWi11—1103OO

aK%HL\:m&%mI5—fi$fl¢%fi€fi%tfi

50m§¢flK‘$$%@%W#§fiE&UfHéE§

Ed‘%flTFDXI§—%fi%TFbXI§—fi%$

L“Cln%Wfi'é-'f$6a‘7::lflV)“C1 :7J& E’<L:d;kI5—1~’u°4tH§T

IE&’&$$éfi1o7;:H., ‘E.I‘7§c7b‘B, :a)7r2£'c°ci\ $’:%$£

fi%mfifi%%mfiH.I5—fi$aEM$Efi5o:

in-5::J: *9 . I:”7—1ffitj%;TIE£‘&¥$03f;?¢>-5I:,>(wE U /’7— F 2

:% n77txfié%¥fi§<&é°%m%%\mz

H,XEUfi“F2®E$fl§E§WW%£§5o

[©1871:®:9—fi$fiEwEu\mT®;i&

¥Wtloffibfl%o

[0188](1)F—&%&%E1mW%x£U4:

a>2E#fifi'~—7"_x/5%? V0x1‘fff_ “C‘%77.1¥Hfl’$‘_C3‘éo 27:.

Wfixfiu4:m1?—fi$?—7wmfi@Em%L\

%fiI§—fiH%—7w&$t‘OJ?@fim¢éo

[0189}(2)7u~7m%fitfi%¢éo

[0190](3)7uv7#$fifi%fifi%&fiAfl

fl.¥§fifl%fl%fi§fiMTEvF7v7%—7W§

%%¢%°:®z%.fl/$W757fi’Efi$flJ?

%%#\fiWU7Dv7737Wr$flfiJXMr$m

id “C”-‘1J?)§:j%/E7(aC5i\ t"~:I 1“?-7 7°‘7"—7"II/0‘)(’EJ53?.7'J""r'fi5§

TLt$.WW7Dv7Nfi@LfflE§fiOfi¢o

[0191](4)7uw7®%fi7Fux(mT\%

}E7,F]-/1A};—§—E)o ) &.:1$i’:E7’FI/7\(J211“.§*»%'ff.'E.

7Fu1BtfiéQ)t&fiN%Q

(01921(5)fiE?Fu1A#FmHfiJ®%%

fi,W®7Dv7KE%L.(3}NE0Tfl@Efi0

Bio

[0193](6)25—fim$~7wmfiE7Fu1
A®fiEfiN%nI5—fi$?—7w®fiE7FD2A

o>1rI%i7tfiF1 J F:7.:coT1n%>iI%’F.‘fli. (OJ L:%%}fi&z‘_%:

tttm\Em%—7wwfiE7Fu1AmfiM\fifi

7FVZFAJ®7Dv7@Wfl7FVXE§§flUo

§fi,I§—m$?—7w®fi@7FLXA®fifi

*0:t&ofm%%éfl‘Em%—7w®fifl7Fv

XA®fi%fiNé§%Lf.§m?~7w®fi%?Fb

1A®@#(mfifiJWt§fi‘%Cfi,$fi7FU1

A®7Dv7®WflTFbX%§§flUo

[0194}&B\§&?—7h®fifi7FbZA®E

t LT. (0xffffJ lJJ.5'i~0')(f:‘5ffiE5E-L:7(»o“CuW§>t%é.‘€:\

fi@7FbXI§—fi%$LTw&%%T%é®T\fi

E7Fu2L3~mfi¢&L3—fiEwfi%fi5¢

[0195](7)fi%?—7w®$fiTFbXA®fi

K,fi@7FbXB®E§iKT%o

[©1961(8)fifl757fiF7nw7fi%Jt&

ofu5#&fiN£o’7uv7fi%_&&ofmn

fi,fi%7FkXfi#%?®T.&®7Uv7t%fl

LA (3) /\E’>“CR1ffi‘-.:3:¥:2T%”.)iE‘?¥“o

[0 1 9 7} (9) éfiiéi? F L/XBc:¢fhJf§i7" F l//'<75*'i*~1‘

FISL'Cu\%Z)7bwE‘57§=?a_>\ Eifia-‘r—7“11/%_>EJu\'CEE§,’8r9“



APPLE INC. 
EXHIBIT 1202 - PAGE 1056

$0Em%~7w®%fl7Fu2B®EfiFmHfi1u

%®%QM.fifi7Fu2BtWfl7FvxfifimLf

L\%o ~73‘ §1fi%—7“;I/d):-£a1’$7’}<‘I/;<Bd){:E-25*‘ Fox

fifi1®%fiu\fiE®7uv7i?®%%Tu‘%fl

TFuxBcmfi7Fb1fifimLrm&nUcwté

H.I5—fiH?—7w®%fl7Fv1R®fitF11

§%%flUt£bK.Efl?—7wmfifi7FbzBm

fiE%flTFVXA@fi§EATéo%®&\&®7D

v7Kfi§L.(3)“EOTflflEfi0fi¢o

{01981&B\Em?—7wwfiETFuxBwE

fiFmfifi1&fiof$.7Dv7®E¢i?L#mfi

§fiofw&w%H?d.fifl7FvzBMWfl7Fu

2flbk¥K#HELTbV§w®fi%fl%fififlifiwn‘T&

bé.fiE7Fv2BKWE7Fv1fi¢fiKfimLf

u&u%fit1%%flfl&fiwffi<tfiof\fimf

%7Dv7Wfifl§%%£®2fi0fi%0%%o

[0199](10)$fm7uv7tfiLfifl@Efi

on%_ma—mm%—7w&%%¢a1:a—mm%

—7w®E#F11k&ofw%fiE7Fb2H.%fl!

“7’}\"l/)<75"fiJ7fiL'C1:\7§cb\° ’<5‘§L‘Jb'5'9\ ii1‘IsE‘z’}<‘1//‘<1

5—w¥E:ytu&o:ma%u\E&?~7wWcE

:’fiETEU)7"\ZI ~-x 70’)§fii¥£E7’ F 1/ 7.7§i‘T?:‘¥‘r|*]E‘«#’L’CL\E> 0’)’CL

CfL§_”J5HlM“CfE7"D“/7 §_’5f*-irEL\ iE’fi,U7§?I5—§T1T:7fl

iFE%*'{‘_r",3o 7§C$3._ J:9~—§'T1T;Mfi%Fr’>7’:f§5:6;t.. I9—

fiH?—7»wfi&F01cL\fi%¢é§fl?—7w

®EEFmfiH1mLffi<o

[0200]$%%EfifiLm>2?ATu‘Him;

in‘%fi%flfifi%fifi¢ét§m:§—fi$fiEw

fi%fi5omT1:m;5&$é%fifi$m%%RU1
3'—1=fiHj§Tf;:mfi0>Ef21:H4J>:c7fi£c:ouVC1 2 1 71%

fl23mfi¢7n—+v—F%%%Lf\fitfiflmfi

@159

[O20_]&E\::TM\§fitLTI,A,B,

C,D.”(i)E@fiL.EfitLTN&fifi¢%o

%fiIfi\%E7FVXfiAfléfl%§%T%0\fifi

Afl\fi%TFD1fiAfi§h%§fiT%U.§fiB

fi‘fi%7Hv2filfi§m&Efl?%0.EfiC,D

M\fiW%%®fifilfiéflé§fiT%0\§fiT

(1>u‘%@7Vu2r11mwm¢&I5—ma%

—7»®fiEET%fl?%6o:k\mfiNu\fi7u

v7fi&fi¢EfiT%éo

{0202}%fi%fififi%fi%¢é%@.fl21mx

?v7S101EBwT.¥—?flEEE1M\Em?

—7wEmfimL\$fm@EFmfifi1&¢éomK

1?vTS1O2KfiUU

[O203]1?vTS102KbWT\F~§%fl%

E1M.I?—fim?—7wE@flmL.$T®fi&

rO1tT%¢WEX?v7S1O3N£Uo

[0 2()4]1~7”*~>v7“s 10 3:5-:;Bb\’C, 5-"—57Mii%§

fi1M_§fi1uF01éfiA¢éomt1?v7s1

(17) %%V11—1103OO

04«£U°

[0205}x?v7s104t5wf\$—9Mfl%

E1M\%fiTFDXVI1®7Uv7®fifi%flfifi

&xEUfl—F2@GfiAflUofiKZ?v7S105

NEE“

[O206}Z?v7S105K5wT1?—§Mfl%

E1M.2?v7s104TfiAflAfififi%fifi$®

W/$H7§7§§fiLT\WETFDXVI1®7D

1;» 7%)?-ffififi fi‘a‘Ei3>E$75=7&1fiIJE|J'¢“Za 1. GEJEHWEET-'aM1¢fiL

,7«'’?“/ 7'8 1 0 6*\3EE’i~. 1'iFH7FWfiE'C'?)1’LEiK X'?~7

TS129&£U¢

[0207}z%vfS106m3mf.?—9Mfl%

(E111, X5":/7°S 1 O 4“-f‘%fi¥»=3l\A,7’j'_67"fiI%f$'I‘%1”Fi€)

7Uv7757§§%LT‘WE7FD1VI1®7D

v7fiMm¢T%é#fi#éWm¢éoE¢mtM\7

mv77§7#F%Efim1XMFfi¢1mtofw&

#§#EWflT6g7Uv7737fi'%fifim1Xfi

V@W1Kfi0TBU\¥§7Dv7fiEfi¢T%fl

6:12 1~‘::‘*~~x7"S 1 0 7J\£v:1u ':-;E7t:\ %’§7"u~y775'=‘fE

fim?§HflH\XfvTS129NfiUo

[0208}2?w7s107c3wf\¥—7Mfl%

E1fi.WflTFbXFI1®7Uv7tOwT®fifi

§Evb7v7?—7wnMzé1mt\2%v7s1

OSAEUQ

[0209}x?w7s108c5mt\?—9wfi%

E1M,X?vTS104Tfi%$Ltfifi%flfi%E

Edwf.%E7FL2’11m7u»7m%E7FL

X€§fiAKfiAL\%ETFvzFI1®7Uv7®

fifi7Fv2%%fiRmfiA¢%Qmt2%v7s10
Qmfiwo

[0210}2%w7s109m3mz\;—5w@%

E162. Amfifivbi‘ F0xffff1 ’C'.J5»E»75>"§b=£»1="Ji7'J<v'“%»o

Vmfifi1T&Hflfi\X?v7S11ON£fi\Tm

fifiJT%hH.E22®X?vTS12OK£U°

[0211)z?v7s110c3wf\?—9wfl%

E1u~I5—fim%~7wm%&7Fu2FA1mE

§fiN§°WEX?v7S11lR£U°

[O212}X?wTS111KBHf\F—9%fl%

E1u‘xa—mm%—7wmm@7Fv2rA1m@

75*‘ F 1 1 ’C%?§>7t2>>&”r1IJ;‘;|J‘9“%»o F 1 1 ’C'm1.di1 .7:%~~/

TS112&£&\V11T&Hhfi2fvTS13O

Rfib;

[0 2 1 3} :<?~:w7°s 1 1 212251112 €—"—§7flf$§é

E16; J:-3—1“fitj--‘f—7"1L/0'J§fiI§7’F1/1 FA1 6?)-{IE

&F01K%%mi6°mB\1%w7s113A£

U0

[O214}X?vTS113EBwf,”—5flfl%

film,£m%—7w®fifl7FVzFA1®fiK\§

$111(¢&b%Wfi7mv7F1_)%§§flt°

KE\X?v7S114KEUo



APPLE INC. 
EXHIBIT 1202 - PAGE 1057

[0 2 1 5] 11% ~>w7“s 1 1 4o:;131nf\ 7”~"~—575IJ1:r'$g§

E111. i§%é.*-?—7";w).5.'fiE7’F1».:< FA1 6131115112‘ E

$1: 1131 ('5‘7:¢2b1’5ii§fi?:1’7’FL=:< FB1 1 %2EE=i7_K=t1x

25:1; f\7*~~;7“S 1 1 5J\;‘rE-‘U9

[0 2 1 61.73?"/7“S 1 1 5c:2‘3WC1 '7‘-§751flT$%:§

Elézh nE'i$€.<7§7"7‘1>" F713 1‘! 711E'i$%1 b:Zc’>’Cl«1%7‘1=

71§f.1"5:5|="J5'J'3’%>o 171:1-y 7E.:’1é§1 1::>:3'cwma‘n

Gil X?“/7°S 1 1 6’\iE%)~\ F713 ‘'7 7§$5§1 C1233’)

'cmm:‘. 2 2037.‘? -~» 75 1 2 0»\Et1x,

[0 2 1 7} 7~7*~>w7°S 1 1 61'1:2‘5L\“C\ =i*"—575?&f$%§

E1 111 §’%E7’1<‘1/1 FB1 1:i*~1‘1135‘»?—.»:1‘E1fi&'7"-—7“2L117>

f1E’:v§J%J-\“%>1 £5:-5:. 1'?"/7“S 1 1 7I\E1t1n

[0218]Z%v7S117EBwT\¥—5Mfl%

E111. §fiE7’F1»—1 FB1 ¢::i’1‘I1S'9“2.>E1fi-T?—7“1rW'>

E751‘ F0xmI1 'C',?>/E»ia~&$IJBIJ5“%>° Foxmu 'C“21Bz?L

632'. :15‘ -v7”S1 1 srxiizx Foxfffi‘ 1 ’C‘7ZcHa‘uiX

2 2a).7\?~/7°s 1 2 OKEUV

[0 2 1 9] :<=;'~~,v7°s 1 1 8o::B1\“C\ =i~“—57Mf$%E

E111‘ 3:‘-}—$%';t:v7”-——7")L/<7)§’1%1fE7’ 1:‘ L1 1131 mfféi

>5» 1 111:E$1fiz‘_Eao 21’:1',:\ ;<v1‘r~-/7“s 1 1 91x;/E

U0

[0 2 2 0] 7.7”*~:=7“s 1 1 9-5:fi1n“C\ %'—57mE%1é

E111 I§—‘1*fi'cl:'-T*—7"JL~€)§*’fi¥§'ETI’Fl/1 1131 0011111

1:. §'fi¥$'/’l~“l/1 VA1 2216:. 22057,

5?-v71s 1 2 OKEUQ

[0 2 2 112 2a)1—7*~~/7°81 2 012151111 —7*‘—

57ME§éE11;L Eiiizlaufufib %11%‘.7“u«y7§1t€*a’<5“;“E

§1zN€)fEa Ektiifiéo 1<N'C‘7.‘;H:mjL 1’?‘>'7°S

1 2 1-V221‘ I <N“C-'35m;1‘_ :47“---/7°s 1 2 82x52
in

[0 2 2 2] /'<7‘~:.'7“S1 211:.1s1n“C\ 5~"—575v_lE%1é

E11; 232511: 101 7£~f’C)tI'>§>o 1:111:17? -~; 7°S 1

2 ZKEFE12,

[0 2 2 3] 17‘ ~.~.~7“s 1 2 2-5::bL1’C. %‘—é7flI$%?é

E161 I"}'—1*’%t|j1"F—7"IL»r7)?'fi1I$7’F1/1 1 I 1 0911*;

%_"H‘%§":1':"?i1‘(’l‘ ( 1 ) 71>“ F1 1 “c’-‘o1*;§ui1==5:3é|J>§|J3‘%»1,

F 1 1 ’C"fi:C'HL6:f'15*~v'7°S 1 2 3Ri‘$X)~‘ V1 1 “C219;

'a*lu5:li‘J<5'~‘/7°S 1 2 SKEUO

[O224]Z?w7S123KBMf\?—5flfl%

E 11:. Efi1z10>{Ea _ %!—;~7“1-1-:2 7fi1z’&7r<1“Efi1zN ME

t%~”:tl:$:?©‘éo 1=N“C"%2‘ujL .:i"L“C‘5lJ1E%$i<T5“

61 I :Nf"€cHm;1fL .717“; TS 1 2 4»\E{1m

[0 2 2 5]1'7”—~>*7“S 1 2 4G:;Bb\’C1 '7“"-—57flf$’:i:%

E1111 2211011272 1 4 >17 'Jx‘/1~5‘»Z>1, Zcaifié

.7.-Tw 7'8 1 2 2KE’2’CMT$”$:fi’1§'%'")iE'3‘u

[0 2 2 6137”; ;<v”—~»7“s 1 2 2“C‘E¥§<T (1)755

'11 “C‘21557*:t€<c;1:. J:if_r%L.7LJ: 5c:.7\?~y7“S 1 2

5!\iE1:1u .:a):<a'~-~»7°s 1 2 5c:iE1t1—a)1L i$%§7’1<‘

1/':<:1:§—7‘fi£3I;"(L17i:&°a’<'C‘a?)%>° =:—.:'C: X?"/7“

s 1 2 56:3/5'u\'C\ -7~“—5‘*5I&I$$EE1c;I:\ E1175‘? F 1/1

519-‘rFa'fiWi11—1103O0

I5—-1:§r1‘5‘%PJf,%E0)15—§J'1:5w3£*&fi51 ::“C‘

1:‘ Li»”_fiLf;; 51:‘ 245E Ufl7— F 2 7i=fEfi3J*'J'§>7'7°U

7-5/51 >1‘/7 1~*7:7*»‘<32<~1;—')23—1<‘ 21:1*%¥1*m‘%;>-7*‘

-575-f1=u'1:I3 I;»7*:iEJcJJ7::I-3—§TIEfl¥;'E_7£=fi5 J 5 -5:?

25., /E L»'C , I3—§TIE;9&1E75i'%:‘T L.7:L3, ,z?~~/7°s

1 2 (3-'\‘ ‘U0

[0 2 2 7} .:<7”*':»'7°s 1 2 6-5:$3u\“C. §"'-—§5?E$$§,§

E1611 I'7—Tfi$"T"—7"fI/0’)§”fa}$7’]"'L"X F 1 1 o')«fE

E F 0 1 ¢:'5“»Z>o 1511:‘ 76.7‘-v7"S 1 2 7*\iE-U,

[0 2 2 8} .7c7*‘:'7°S 1 2 76225111‘ ”"—575?&E%E

E1 1,11 :1'§1fi&5‘-~7“2L1»c7>§'1%E7’1<‘1/-7‘ F I 1 O')$Fr5’i’ Fox

ffff1 u'1:E%1£&zE»1 %~73f§:. .7\'Tr~~/7“S 1 2 3r\E

A F.in_°\L,r;mEES_-fi51

[0 2 2 9} ;~‘L7”:_ 1'7‘-:r'7”S 1 2 O“C‘I<1\'“C‘%'97*:

E35321 Jtifiljci 51:/'<-,T*~~/7°s 1 2 BKEUO :6)

,=<1”—\.~»7°s 1 2 8«\iE33*0)6j\ $7“1:z--»7b:ow“Cr7>5:*

fiiEI$1‘E1“$E%0)E¥»Hj L17‘fi'%T L»'C1«V3?1«‘~ t is ’C'2F;%> 1 %

.:“C'. :a)z=z'w7°s 1 2 81:51:11 —'z*'—57:7&f$%?éE

11:1 1 711155’ 1 % ‘/7 U .>< ‘/1~L\ *?‘7)'f¥:\ 2

1 01/'<v?~~» 78 1 0 4»\Eo'C 5L’_lT$%¥sT%'9iE‘5‘o

[0 2 3 0} :~:7:x I2 2 1 @155-y7"s1 0 ‘5'?‘5f#)JfH';?

F1/7‘ F I 1 0’J7“1:I~_-I 77’J‘1'§J5fi$Wfi‘é“C‘2F)v>7t:}:?S\ R

U‘,'»<'7*~v7°S 1 0 6“C'#’aJf5'E7’1<1«~;< F I 1 o1)7“1::~\/£77315‘

EJ .LP'C"7.§:f3xof:a $11, J:i£L.7”.:; 5 ¢:7.’F‘~.v7”S 1

2 QKEUO

[0 2 31}/”’c7“:r7°S12 9623251111, 5*"—7flf$%§

E1631, 5fbJ¥$7’I~"1x7\ F I 1 057:1 -y7t~:OI/x’CU)'tE$1?a

721:‘ v H? v 7°'7‘—7"IL~b:1]l].7L/ZE:<. '€‘0)fi\ 2 20m

7“w7"s 1 2 O-1\iE¥»\. LifiLf:ME%~Efi5<
[0 2 3 21:72. IE2 1c’)7«7~/7“S 1 1 1’C‘I5'—

$fifiH".'7*—7"1L«0’)§fi1f§i? Fl/X VA1 «7)‘f1E7Tfi V 1 1 ’C’7§:f1=

——)7*:.t 20:‘ LifiL.7*.:J: 51:17‘ -~»'7°s 1 3 OAEUO

:a)1?~»7°s 1 3 01:1-suvcfi "‘—57£1LLE%§E1 1:1

E1fi7“*—7‘1wi1§fiE'F F1/:1 1 A1 a73«fEE*§J§JJ\‘?m :51:

1:1 7v?"/7"S 1 3 1r\EU1,

[0 2 3 3} ;<1’r~~.w7“s 1 31 1:511?‘ "'—5?%1J1E%%é

E111. E1fi7“*—'7‘rL<z)§fiE7’FL—1 FA1 o')fE7t»' Fox

IIII1 f‘%4Z)7:vE¥IJ'i1‘|J“c3‘E)o Foxrm, “C‘$_umiL xv?

~~,:7“S 1 1 3*\iE/Jciifi L.7c:?LLE7&fibx F0><ffff1

’C‘7::H7mi\ >3! 2 30'),7c7‘"/7°S 1 3 2KiE1;m

[0 '7 34} :2 2 ”5€)}’<’T"‘17°S1 3 21.:EFL=a)c.;L

ET B 1/.zI_—7—ffi'£: 1:»? 1 Efififii’ F1/.7‘ 1 A1 72%’)

7Dv7fi2OFELTW%t$T%5e%:T1X?

1>*7°S 1 3 2-5:511?‘ '7~"—57?LlE”;€E1 bi‘ §fiE7’1<‘

L/1 FA1 EEO2 0c07“1-r-y7d)§3,E;“1'|JE~‘7-‘E32993:

51, X: L’? 1 —1a‘a)7"1:: ~y 70)Eii';'IlE%7Efi'E;9Et*7‘:

55. %17.')f1E’i’§§§5tCL:1’C7\'3“?§>o 31%;‘ flfl7f0’)7"U"/7

0)%é£fi|lE%7‘fiEa9Et*r; $5 1 “E-J)'f1E§’%%*/:D1',:1’C7\‘§‘

5, 2';:.',:;<v7’-~:»7“s 1 3 3r\Ei1= 1.

[0 2 3 5] /'<’7“>'7°S 1 3 31'1:?5L1\'C\ —7*'—5'wI$£



APPLE INC. 
EXHIBIT 1202 - PAGE 1058

E1fi\2%v7s132T®%fl§%®fiA$Lfi¢

%ufiit#Efl%¢éoEfictfiléhéfiflfifi

i'D'T75"§fi¥;$'L3'7*.:&‘£‘~'6i\ X5‘~:I7”S 1 34’\iE¥;\ *3“

flU%®t§d\X?vTS137R£U°

[O 2 3 6}17.'”r~>v7°S 1 3 40:2‘/5b\'C\ '7‘-fiélflfifisé

E1fi\§fiDEfiE¢é7nv7m7nv7757%

'fifi£1K¢5oWE1?w7S135K£Uo

[0 2 3 7} 17‘~>*7“S 1 3 50:;Bb\“C\ fi"—57MiF$%§

fi1M\X?vTS134T®flfl.T§®EEfiDK

fim¢%7Wv7w7Wv773VEV$fi£1Kf&

flEfifimLtb&flM¢%ofimLfnhH\N71

m2%vTs113mEvfLfiLtflflEfiw.fim

L’CL‘=7f;c'.H1i;L"_ 7.6%“) 7°s 1 3 6J\iEUo

[0238]1?WTS136KBHT\?—5flfl%

fi1M\EfiDEfim¢%7Dv7®W/$W7§7%

r@m$w1 ¢éo%m@\R21mX?vTS11

3mEofLfiLtflflEfi51

[0 2 3 91:7’; 14'2"”/7°S 1 3 7¢:;BL\’-C‘ '.'i*"—9

flE%E1fi.2%v7s132Tm%fl%%mfi%$

LfififimfiztfiéwmtéoE%DmfiA§h&fi

fl%%EHflfi£fifitt§fi\X?v7S138Nfi

A.%hU%®t§fi\Z?vTS141&fiUo

[0 2 :10] 1-.T*~;v7°s 1 3 80::¥5b\'C \ :r“—5757LlfE”z%

Elm.E#CKHm¢%7uv7m7uv?7fi7%

r$fi£1E¢%oRtX?vTS139N£Uo

[02L1}1%v7s139mfimf.F—5M@§

E1H\2%vTs138Tmwfl\¢&®EE§CK

fim¢&7nv7®7uv7767EF$fi:1mfié

Mfifimmttfléfiflfiéoflwtfwflwu291
mx%v7s113mEof:fiLtflfl€fiw\fim

LTH?HhH\X?v7S140K£U°

[0242]1?vTS140KBMf\?—§Mfl%

E1fi\§fiCEfiE¢E7Dv7®W/$W757%

Ffim$fi1K¢%°%m&_R?1®1?wTS11

3mEvfLfiLtwflEfi5n

[0213]it\x%»7s141t3wf\F~5

flfififilfi,1?v7s132Tm$fl%§mfiA$

LfififimfiztfiéwmtéoE%CmfiA§héfi

fl$%&.Efibtfikénéfiflfifitmfihfififi

CfiA$fitt§fi\1?v7S142K£Uo—F.

fifitbfiAmfitWott§mu.3%Em%—Fm

fifit.$%mTL5—®fiEmfi%¢fim§fl@§fi

5ifim¢&o

[0244]x?wTs142K5mf‘F—5Mfl%

E1fi.§fiCwfi&.EfiD®E&F11Emztfi

tEk§¢&3:h6®Efi$LHhH\1%v7s1

34A£A:fiLtflflEfiw‘:h$®E#%L<t

Hh&\1%VTS143K£Uo

[0 2 4 511-7-~>v7“s 1 4 3o:rswC\ ~7*'—7Mf§i%§

E1m\EfiDwE&\EfiCwEtF11émztfi

I,
'r'~_

(19) 519-‘rFa'fiWi11—1103OO

aékfifiée:ha®Efi%LHhfi\1%v7s1

38K£&1fiLtmfiEfi5°—b‘:hem@#%

L<§wa§u\¥fl@m%—FufifiL\¥@uf:

5—@§LKfl§?Em?flfl§fi5I5K¢5o

[02fl6)mLw;5&MfiK;0_%é%fififiw

fi%%%u.I5—fi$a¢fl&#fi%tfibh%Q

hEi0.LfiLk;5t,I3—fi$flEflfi®tm

mx%'w—F2:%fiLT7tx¢é%%#t<&

éofiEbB\$%fiEfifiLtv2?ATfi\?—$

w%%fl»fiE#mfiTLfifi&fia%E%fifix%U

fi—F2t%$E$flfw£%%mu.Ifi—fiHif

mfl@%fi¥h&wo

[0247]:mi5m_$%%§fifiLt>1%AT

ti‘ $§é:I5—1-fitjé 1;5I&fE:’fié:&Lw)’c-1 )<5E U

fi—F2&w77tx®Efi$k&fl%:t#f$éo

%K\:EI7—fiH§rMmu.fiflfiflfifiwafi

W%flfifiE§fi¢%¢¥tfifiKfibh%th,XE

Ufi—F2«w77t1fifi$fittEm5h&¢

[0248}§t\A%MEfifiLt&2?ATfi\fl

%Ufi—F2w%7uv7Kfim%%%HL\:wfiW

%%Emwf%fl?Fu115—mfiM¢%;5mLf

wé®?_¥—&EfiM@E£$tfi5:&#T%%o

¢&bB\$—&EfiMfi%tfl%#®I5—#%$L

T.Htfifl?Fu1%%07u»7W§fi#E¢é;

5E§0TL§0f%\%M%%%fiMé:tT\?—

5’E§%f:LLfiT1‘IJ‘0)1fiF.;E0) —T“—§ E-fElEl"§‘ZE: Z t flfi"("é"- /E: 0

E0 $%fiEfi%Lt>2?ATd‘I5—m$?—

7»§Jwé:tT\fi%?Fpx16—Efi$¢é:

t£?%,L#$fi%%mfiEL&w7nv?Efim¢
%:&%T%%n

[0249]

[%fi@%%}m1%fimfl%Lt;5M‘$%%u;

nH\%%Efi%Enfi@7Fu1x5—%fi%?Fu

z:§—fi$tTb.%hemI§—EfiwLfiWt%

fi¢é:tfi?%%“

tflmmfiifififi}

[E1]$%%#fiJ

flT%éo

[E2]$%%EfiL

1‘? "7 7 '35?) %'> U

[E3}$%%EfiL

fiE?&5o

[E4}$%wEfiI

fiE%¢ET%%a

lfislfiflfiflfifimfiméfififlffiéb

[E 6 1 3fl1JEI"e.”:iE’l%$|§6’)1‘§fiJ?.7i'f<’9"'C‘37>/Z3: 1

[E7]%7Uv7mfifi%fififi#6%fi%EfifiE

fi%¢%fi¥§%¢W?%&o

[E8}$%%Efi%®%mE$¢flT%5<

[E9}Em?—7w&m¢flT%éo

3.

‘—\

.éflé>1%Am$¢fi&§%?

Lf:)<% [J 77- F0D$fi‘Z‘£’7?'$‘7"

L.7’:,><=E ‘J 77* F<7)7I~Eflé*7?T9"fi?‘Jr

LfiX%Ufi—F®Efififim%



APPLE INC. 
EXHIBIT 1202 - PAGE 1059

“%%a

1 0} fi¥?:.=*7"‘—7"1l/’£’7J‘%’9“I‘>!'C“§>%> 0

2| 1 1} X T: U iI'- F'fl§1J|3¥’1=’f)$J\|E7Efi<@'7 \3"—'7"V

}~'E“$)%>o

1 2} 7"‘—?E§'9'1fl?¥B-*r67)3J||E§'f<'3‘7EI—f7‘~’v—

'C“§*')%> ..

1 3} $5.‘ J’,*1fliflC7.fi3J||E’i’7f‘9"7 D-—€~v~ 1* ’C“EF)

§14}#%Xfifi#ofn&774w§x%Ufi—
" 02%-E‘<fl’L’& *5 67):’:J\|E"a”:7T<'§’7 \3—‘.T“*v— 1* 1"?) Eu 0

ZI1 5} "14 .7k“'75"5J‘75">“CL\7.:Cb\77*fIL"E)HE ‘J75’

F'G:%¥i1~$’_P}: §0H3J||E’5;’7T<’9"7 \3—",7**r*— }~’C"(17‘>

in 6] 7 7/'f1V_E§¥1”I0)43J‘lEb:*)mf\ Efisfifiécfmlé
if? 7T<‘3“1flE.’.‘R“C"% 5 O

E17]77%wEfi®¥M&fif7U—+&—b?

Z-)0

E18}:7—fiH%—7wE%?ET%%1

fi19}7nv7%®fi%fl%®E%m&fl&%fM

E20}fi%TFDXI7—fi$®WtLf\7Dv

[H1]

]F—&ME3fi

mm £ E32
774:‘ 7:10 amiruz

519-‘rFa'fiWi11—1103OO

7%®E%fi%fifl19mfiLtfi%®t%®wfl®fi

:fL>&i<*c ‘I2 “(-35 5 .1

[I22 1 1 fi’e.“%f$*l‘§$?z0)1~‘%%.>;I7—1fim§Tft57flf$0)

$mEfi¢7u—+v—%T%%1

[E221%é%@fifi®m%tI?—fimfiEwfl®

¥J\|EE7J<’9"7\::—+*r—}~'E"Z?>7a(

[E231%fi%$%fi®fi%tI?—fimfiE%flm

¥mEfi¢7u—+w—bT%%1

[fifimfifil

1 ¥—&fl@%E1 2 x%Ufi—F\ 3 fifi

flfl%E1 4 W%x%U\ 5 fi%E%%E\

6 yU7w4y§—71—2E%\ 7 NZ. 1

1 :7‘/1\\:z—*/'_ 1 2 7*)--2‘/‘,1)<3&')1 1 3

3'1) 71b/1\“5I«1L - ,1\‘,‘-J1/_:‘I/,/’/‘J 771/ - 4 .‘/5'—

7:—2->—7>#\ 14 77v&;%%U-1

y&—7;—z-a—¢yfi\ 15 &—yN»7

71 16I7—§EE%. 17 :7yF§:$b

—'7_ 1 8 3.77 47"1/*—:"/3 ‘/ROIVL 1 9

%E%. 20 ¥fi£%¢14v+

flfiEEfifi#5$E%fi%fimfi%

S18]

1:‘/I~'.J 1 Ely I-
EETFDZD
§5TflE7‘.”La:«11
$EJ’1-‘I219.
EETFDRB



APPLE INC. 
EXHIBIT 1202 - PAGE 1060

5f;-‘rFa'fiWi11—1103OO

{9}

11»-uzn-rr
f:i3i?+'L/10 -we-3&7 PLz2
agrwn/21 mg? t-‘D2
%.m12:F+-‘I/2.2 525:2? F122

5 t

3399: 73-171
XEU JEU

{ 1 9 173991 73v91
XEU AEU

12

‘1%FL/2F'|OJ 1§JEE3"P|.»'7\W7J

fiE?F\z1f1J i‘dE7’Fl/Ikff-1J_
$57?"

XEUfi’F®fifl

210]

1IVFU2HfF

'fii17-W10
i'i‘lfl3"|-‘L221 353:? Pb}:

ifiE7’=’|M2
E :

fifiE!fi$%
fifififié



APPLE INC. 
EXHIBIT 1202 - PAGE 1061

5f;-‘rFa'fiWi11—1103OO

(a) (c)

vavmxzu

am? .l-u,-no - 3/$21752_ my 75

#5312? r Lou ‘ $3.331 ; - - _T_ 75
aw? + L-22 E1555
am? FU13 - __ , mvn-juz
W37 H124 ““7""§tC

“E7 ."'”‘5 aaaomarigim- . E]/$317 :5
A - 7'I:Ivy97‘51

475%? |- Lam W79;mans‘;
@5751;
E5? Fl/Z
gsvruz

__H_ 9 t C.
Saba-fifiifi
$§%
€a::?—»sr+r»rx

etc.

[B111 [131

(.1-E511) ‘ (ETF&¥Efifi§fi)
‘ S21

Ifisfiajrs‘ / ‘ac; flit:
; S9 ifigmmmfi? * 52?

I -1‘; . -.__ _,_.a— J ,
—5<j‘sa}:§,*aa»;Au:tn~? ;- / ‘<'— N0

._____E_ <:_m:a_L,0 K ,_

mow ,r-'*-— 6 3 f;'Efii:?§D‘u-y bofik
s s  :N:t:TgfiLv-

on S 4 aafixgnfiw
s:a'gE1sfi;a»saa:f~ — 5 ==3=A-vi _

in r-mfi-=1 S5.7“'_"‘~__

' samr;§$‘,
/’YES

Iriéflflf 'JJ:l.?_
E}!?— 7'JL-mifi

X ‘E U 13- FE§1fiC.)$.E



APPLE INC. 
EXHIBIT 1202 - PAGE 1062

4%§fiWZ1 1-1 1()3 Of)

[14]

¥=§5AIt.-§E7‘—-57&:I\v£¢— Efifi “ S 31

3Em?7'I:Iw//77"fi£LE 5 3 2
Earifiiar I-‘ vxaxtiai

ggmw FLa7.1t:*.&-E ["5 33

“*--“"'§3s 335N0 ,4 .2
ME) -7v"2'r‘&flE NDEEEIP F D1 tfifipEH7 FLIJJEI Dxf f f fJIE§E‘E'; C#'1’&EE7|-‘t/2n’;T;‘§

fit‘-1S??T3;!':1i§fi+EnE S 5 "

«x-—yaa+::-c;*—a»2azsAu:~ S 3 3
.v— ‘ $39

igifly ‘C;
_,_—-

S40

:i.'%’\‘~ :‘/'lZ fi:5?f]7"=§' U’-f3<"&Ié’3AE.‘
Ema-—sw»rz2s:-a=aAa:

E

E 15“
+J»rxrywn~o E‘L\é7?—fJLv0)§é'fl3>*¥E

iH:«*2b‘fi3¥r_1‘9Z'L\*B‘LV7'7-f}b07§35A:?,« run

[16]

fi3@?I-'LzAF1J §§§?’|-‘l/1_T2J fi}!7'F|/KY3]

EfiT7‘|:I at £7 %%

§'$|E%‘fi‘i/«':?I."9‘.L»-f‘/5 U 20/ l~
If-‘E37 I-' l2JAl¢E%!fi:z‘;|E|L»‘1'-;ti)&Efl IJ’§J

‘:2fi''ra§T%'f 2: T

EH?’ I-‘l/1|’ 2 J $?l.L\?'—*S"&$fi
S74

am-arm ' ‘ ’ fr’ ‘- 4375"'—s:me.E§t1'i‘eTL.tL1§r:\u..r
YES

kkméflfi’ Fl2.A’&HE‘R!_»
C11."t§i57 F [/2 r‘_"~§'§

ii1:¥7I-'l;2F 1 J
3 7 3 -— ‘-—c'

_ I <%l-‘LIZ:!I"!!5i‘<11'»‘(L\§v.‘i‘
HBEE I’ 6 I E _ _ 7 _ ’ fig?’-Efiflfi

.?%fi'.E§f5J

? 7 ‘f }Lr§§fU_),9.‘WflJ

7 P 4’ JL-EfiI3'3¥lE



APPLE INC. 
EXHIBIT 1202 - PAGE 1063

5f;-‘rFa'fiWi11—1103OO

[20]

:5 ;atI:\iw lb '
_ _ I M5231 Pu:3W7 W11 0 N :i§7‘|:I~y9!!!t
W/Jr~'Lz27 0
; - 1‘ mark 71;"
my '" W‘ 3 O 1131': 0-smut

sari? I-‘uxl
' Pym?
fl? FUR 3 0

3%} Hall 0

mi Hz: 2 j
3%? H12 3

in-::.*1*.7'—x1m>7 n-127.

%fi5.!PI-‘Lzzl D
mEFFu12 u
EMEPFVZB ("J

A®fii¥¢v0

WE? F La: 1 ‘ :5—fiH1:?—7JI:aJ7 PL.-x
am?»-'w‘2 - sa>1§-;:1n:+:u+
#5399’ “V1 3 ' ‘ ;'a=1fi—7JL-an? I-‘I11

BmE§ALtvr

A=fiI£¥7’ FDR
B=5éna7+-‘I.-2.

3%? FL/RI? -&Hf:fD‘EP|J

fi3fii£1'r§fiC')‘.‘§§&:J. 5 1§i:l:n'§]T.EP£!ElD¥l|E

[22] 223]

I ( i ) II5-1§tjT-7JL-'0)

® WE? F'LtXICD‘|E
2'J0J7‘;'y-30)3§I%fi>‘e:v 3‘ 33

‘ YES 5125 6:0‘; 51335’ N7?‘:.:-—
IP33 1~I+1 ‘c7):;‘ v>'"’

1:0 S121 ——.i't’l}l°,->'NO

CD ,/\\ds1av

755
I5—9'4'ld§

(.T"7'J-7-93‘/fliifi)

s12s.|:(I:|)=0
3127 13%?-—7J|»IO)'lE’E

D x + + f fl:‘s*§

3.-—*‘--_

<:____1_=Nr_>___V,N° 45124
7E5

( it!-T ) _,,__

§‘:%E3§1ifi0)E§&I3 —&H£a=IIEMEaa-.FJl:és

8125‘

4

U CDTEI -‘J’/“"F:[£*9!r'f3H]'

%fii‘§|fi0Ji!§r‘:. E 5 /1‘;?zEa.3]T.E5'i'i|-El§'U‘)§§llE



APPLE INC. 
EXHIBIT 1202 - PAGE 1064

esp@cenet document view

EXTERNAL STORAGE DEVICE, DATA PROCESSOR, AND DATA PROCESSING
METHOD

Publication number: JP20001633Q2

Publication date: 2000-05-16

1flVEnt°r= FUSE HIROAKI, SASA SATORU; ONOE ATSUSHI
APPHCBMI SONY CORP
Classification:

- i"teF"ati°"fl‘= GO6F12/16; GOBF3/06; G06F3/08; G06F12/00;

GOGF12I16; GOGF3l06; GOGF3ID8; G06F12l'00; (|PC1-
7): GOBF12/00; G06F3l06; GOBF3/08; G06F12/15

- European:

APP'iCat5°" "I-""bEr= JP19990346826 19970930

Prioritv I'll-|m|3e|‘(5)= JP19990346826 19970930‘, JP1 9970267173 19970930

Report: 3 data error here

Abstract of JP2U00163302

PROBLEM TO BE SOLVED: To detect and

properly repair an error occurring to the
external storage device even in such a case by
giving an identification number to each block of
a memory card and handling an address error
by using identification numbers. SOLUTION:
For example, data divided from the head ofa
file are stored by blocks having logical
addresses '1', '2', and '3' when the file is

updated, and identification numbers '6', '4', and
'1' are given to the respective blocks '1', '2',
and '3'. When the data of the block having the
togical address '2' is rewritten, the logical
address '2‘ is assigned to another block, new
data are written, and the value '5' obtained by
increasing the identification number of the
original block by one is set as its identification
number. In this stage, the two blocks have the
same address, but a final flag‘ is stored in the

block having the larger identification number ,.§@i",Ei§-.L?iy/
by regarding the data stored in the block as 5 “E m__;_,._ ,5?

,?t,~‘i=r:°s*.l‘3.i

new data and the original block is erased. _‘ _ ,9 ' j H

ee

Data supplied from the esp@ce-net database ~ Worldwide

httpzffV3 .espaccnet.comx'textdoc?DB=EPODOC&IDX=JP20001 63 302&F=0&OREQ=l & 8/12/2008



APPLE INC. 
EXHIBIT 1202 - PAGE 1065

(19) E|2li!El#$§”I‘I'T‘ (J P) mfifififififiw (11)fi§1‘-Hzififttfifififi

%i%%12000 ~ 153302

( P2000 — 163302A)

(43)&EE El 33521203 6 H 16 El (2000. 6. 10)

(51) Int.C1.7

G 0 6 F 12/00

3/00

3/08

12/10

F 1 ?—v:—l-'($#)

C06}-‘ 12/00 542D
5 4 2 M

3/06 3 0 5 A

3/08 H

12/16 3 4 0 P

23%;? 7% :%%3R1E0J¥t3 OL ($ 23 E)

(21) iflE$‘%

(S2) 5}§'1"J0):1%zT<

(22) H EH El

!fi¥fi5F11 — 346826

5f‘:'I"H*|£9 —‘?.67l78(D53’§'.1

5|?-FE 9 ‘ii? 9 F130 El (1991. 9. 30)

(54) [fi§H0)4’?-$0]

Gflififil

Iflfil %$$%¥fiKfifi7FL1;?—%§%7

Fuxx§—fi$tT£\%n%®:§—%fi$Lfim

CEfiT%é;5t¢é°

{fiEr‘?e$E§} $$ii%’-”E'r$><% U “ix —3=E.‘z‘iéJ’32flfiE7.‘c#%§¥5z

®7Dv7K%%§h\7Dv7Efl,7Dv7®%fl

7FLZfi%%¥fl‘7?4wfi§fi®7Bv7EE%

%%tMm®7Uv7®fifiTFL1T%%fi%TFb

2fi%m¥fl_7?%wfi7nv7TfiTLfm%%fi

udfifi7nv7?%é:tEfi?7§7#mméfl.

fifi?FL2fi%L%¢fifl7FbX##ELfiw:t

flfim§ntt%.7nv7mE%7Fuz#%L%?

7Dv7kLTfifi7Dv7W%0%T%fl\fifi7D

97KEL<fi%éN—§iT®?—9fi3U—§fl\

%fi7nv7flfifl7uv??%é:tE%¢7§ffi

$§¥|*~1:i f’L?E: 0

(71)tHfiJ\ 000002185

v:~—>Heii%=Et

fiJ'ari1S.E.5JII|Z1b.fl.JII6 TE 7§35%

(72)¥éI1H% THEE 1%]

fi1i%15.EEJIllX:lt.fl-JII6 ]’E7§35%’

—15Ri£%1:tPi
£12 iii‘

$3i(%15:5¥:I||I3<:l['..E.5JI|6 ]’E7§35%

"15Ri:.."%H:F“l

(72)fi|1H% fit ?$

fi:I§C#l$:%JIIlZ:ll:.r'fa':JIl6 ]’E7§35%

—i5kit%1=ir'=J

(74)+mA 100061736

Efi‘-flj: /Jxffli. E (54-2553)

5'.‘vf:‘l§‘Ea’E.'fi§§. ?—575UliE§EL’zU?—59fl3@i-7?£

iifirl-'L»M3J
(H)

astser 6 J 'T3s3§I}=‘sZ§T‘i"J"'

WEWFVZFIJ wk:/zr3J

§Efl$§|'SJ 3.)’-J|J'$%‘F1J

aslxarsj

311$

WWI/IN J ,i_-i3E£|:a_f__2__1/ 5&7 Mr 3 J

$3" FIJAT 2 J

fifi? — 5’

'§a7E§'f'6"J"'



APPLE INC. 
EXHIBIT 1202 - PAGE 1066

[5|’%§‘F§§3}‘E0)§3’lE 1

Ifififil] F—?flE¥EtEMfi%K%fi§h.

:E¥—7wfi%E#B®F—?EE%fié%%Efi%

§m3mf\

LE?—&%E%E&>U7w$—9%@0W0¢ét

%®?U7W477*7I—XkN

:fi?—a2774»$m@%m¢;$fi%fix%ua

&fii\

LE$fi%fiX%Ufi\—fifi£W%fi§§®7Dv7

cfiflén.:E7nv7mu,:E7nv7®$E7

Fvxfifiméfl‘:E7?4wfififim7uw7KE

é%éMu&m7uv7mfifl7FV1?%%fi%TF

u1fifi%§h_L%774w#Lfi7nv7T%TL

(u5%Qtdfifi7uv7T%é:a§%fi7§7fi

$%$I*1:< h‘

Lfififi?Fv1fiEL%¢%fl?Fv1#fiEL&w

:&#mHéht&$\:E7uv7®fi%TFv1#

%Lfi¢7uv7tLf%fi7nv7#%0%TAh.

LE%fi7uv7tEL<fim%N—§£Tm¥—?fl

jE—§fl\LEfifi7Dv7Efi%7Dv7T%6C

t%fiT7§7%fi%§hé:tE%flt?%%%fifi

fifio

[%$E2] &U?w¥—7&@0m0fi&tm®9

U7w4y7—7:—1t_~%fi£fi%&E%®7u

v?E%fl§fl\LE7Dv7K?—?E774w$fiI

Tfi%¢é$fi%Ex%Ut%fi&§%%%%%E#%

fi§fl%?—7flfl%EKbwf‘

iE7Dv7K\LE7Dv7@fifl7FV1E%%

L.Lfi774wfi§fiW7uv7tEé%étmmm
fnv7®%@7FbXf%éE%7Fu1%%mL\

LE7 7- 4 21/7fiL§d7"\: ~-; 7 “c"‘$*.%.<T L“: L» E: 5%/a‘¢:c:§é

fi7nv7?%é:aEfi?757E%ML.

LEEE7Fv1fiELfi?%fl?FvzfifiEL&m

:tfimHéhtk%‘Li7Dw7®fifiTFbXfi

%Lfi¢7nv7aLf%fi7nv7%%0¥f‘LE

%fi7Dv7KiL<fib%&—§§T®F—?%flE

—L‘Lfi%fi7Dv7Kfi%7Uv7T%5C&§%

$737§mM¢é:tEfifit¢éF—&%fl%Eo

Ifififisl *fifi£W%?Efi®7Dv7Kfi%§

ht$fi%fix%UE€Té%%EfiEEm774w$

mr¥—7&mm¢5%c\:a7uv7m\:a7u

v7mfi%TFb1%%mL.ifi774wflEfim7

uv7mE&%%numm7Dv7wfiw?Fu1T%

&fi%7Fu2%%%L.LE7v4wfiLE7Dv7

?%TLfw5%émufi%7nw7?%%:t&%¢

7fi7E%mL\

Lfifi%7FvXfiEL%?%@7Fv1fi#EL&w

Jtfimaéhtté.L%7nv7mfi%?Fv1fi

ELfi?7Dv7&LT%fi7Dv7%%U¥T.ifi

%fi7Dv7KEL<fib5&—J£Tw?—&&3E

5(2)OOO—163302(P2OOO—163302A)

—L\iE%fi7Uv7Kfi%7Dv7T%é:&%fi

?75f%%m¢5:t%%&&¢b?—9%Eh&o

[3'%‘3Dfia)§$$|H7;c§§EFUi}

[0001}

WEBB:/)E;$“%z ffifiififil $%EHH L: . §E*r§1‘%H1@§7b*‘¥§%5za)

7nw7tfi%éhf&%%%E%%EE%¢&a§

t.$%%u.fifi%fifi@fi®7Dv7Efi%§flf

&é%%E%%EnF—&Em%?é¥—&flE%Em

fifiéo§t\$%%w\%fi%@fi§fi®jDv7E

%flénf&é%%Efi%Eu?—&E%mfé%®F

—7flflfimKfi¢éo

(0002)

[fifimfimlN—V+wjyE;—&%%9&wz%

wfixfifimi5&?—&%fi%EKfiw$h&%fifi

%%fi&Lr\73vv;x%U§fizt%%E%%fi

75%)?) Z‘; 9

[0003}7fiv&;x%UEfiit%%E%%%

fl\$fififiE@§W7Dv7Kfi%L\¥—?fifiW

%@%7Dv7$flTfi5°::T\%Tuv7fi?—

&M£w$E&&é°fi&bE\F—7&M£?é%

M.§fi?—fl%%U7nv7$WmfiLfflflkmfl

§m¢a:hm;0.%%7nv7mmmén1w5¥

—&fi~fiLTfi£§héo

[0004}:m;5&%%E%%ETu.¥—7%7

Dv7KE%?ét%K\%h%®7Dv7KfiLTl

:—7&%E?Fp1fi%E§h&°%Lf\%7nv

7fi\:@fi@7FbXEfiWfE@§fl%<

[OOO5}§t_%%Efi%EK%%§héF—§

u.fi%\774wEmT%%fifi%Et%%§hé
fi\~om774wfi@fi®7nv7Kbté%%E

u\%h8m7nw7mE%fififi%¥a&éo%:

T\“U®774wW§fi®7Dv7Kbfi5%fiK

fi\fi§7T4wE%%LTW&7Dv7®%fl%fl

K.fiW7Dv7®fiETFD1(flT.fi%7Fb1

t 1'=in'§“%> 0 ) 75*'7r%¥I*1é§ 31% E)

[0006]

[%%fifi%L;fi&@é%%}fi$\:®;5&%%

EE'l1%z%§.E'C‘ci \ EE*t%€fifif23iPW:I -7 —'/5% Zn 251%§75‘H§%£

¢&flE%\I5—fi%0t%fiK§fiI3—®@fiE

fikémfié.%%fi%EEwEfl%E&u%fiTé;

5mLfwta&8\DTmfi%TM\zmififimfl

m:tE.I?—mHfiEflEafi?éo£%.:m;

5&l9—fiHfiEMflM\iE%EEfifik%<Mfl

K%fiE£¢éfl@?%%°Lt#af\fi$m%%E

%EEd\I3—fiUfiEM@@t®B\fi%flEEfi

fi&:afiT%&w&m5fiEfi%oto

[0007}§t.?—?fifiw%@E7av7$fi?

fi5l5&%%%%%E?u\7mv7m%—&&fifi

Z§§flATwéE§%\7Dv7KE%§hTwéF

—7%_>E%'é? L'CL\% & 8 75:51:‘ In? 7:: 0‘aEiE7b*'iJflEfié



APPLE INC. 
EXHIBIT 1202 - PAGE 1067

2'17”: V) \ 5-"— 5’,*?&f§i%§E75~ fa 57l~%l3§d'fi“=€§é.E75‘E§$|JE’~Jt:HS£

0W§fik0Lfil5fi%§K\WUfifi7FDXE%

ofi§®7nv7fififiKfiE¢éi5fiW%(mT\

fi@7Fv213—&%T%o)t§otU‘fifiTF

v1T%L%§flt7Dv7##EL&H;5&fi%

(UF\fi%7FDZI§*E%$§o)k§0k0¢

éfi%%#%%o§%®$¢#8‘:m;5fifi%t¢

é&\7r%wfi$%flm7Dv7KE%éhTL§a

tfltf.%%afi%EEEfiKEm¢%:&fiT§&

<&ofLi5o

[0008]L#Lfifi%\fi$®%%Efi%EH.$

@TFbxI3—%fi%7FbzI3—&mmLffifi

C@§T&l5fi%%EWiTWfi#aflo%®t@.

fi%M.w§Q0%m#fi%§flt0\?—?fl@%fi

#$%%E%%fifi%flWtfl0M§htDLtiifi

%%E\%m&\%%E%%E&E#tfim¢é:tfi

T3@<?wTLi5CtW%fifia

[0009]$%%m.uEm;5&fi$m%%K%A

f%$§flE£m?%0.%%Efi%ELfiE7FL2

I?—$fi%TFbxI§—fiEUf&\%n%wI3

—%fifiLEWm@@T%&i5c€&:tE§W&L

fu\%a

[0010]

I£*fi¥$?9t'9‘% f:a<!)<7)iF%é} $9%E!H¢:1§fl~% 5'f~%E§'E'l§%§

Efi\?—§ME%EE%fiW%t%fi§h\?—9%

i;Il%?énEia'=fi;U)i7‘“— 9 ’a”:§d’l?‘%T:"Za5’f~%|3§E'f.‘%t¥é|°£'C‘?) *9 \ 5*“

—9%@%E&9U7w?—9E$UWU?%tw®9

'7wdy&—7;—1t\?—&&7?%w$fiT%

m¢%$E%&XEUtEfii%o%Lf.$E%fiX

%Ufl_#%fi£fi%&%fi®7uv7m%%éh\7

E? v 70:51‘ ‘ff! 2‘: 7€)§fifEi'7" F" L/}&737"‘1‘§¥I*]?§2"L. 7 7‘

4wfiEfiw7Uv7tEé%%t@m®7Uv7mfi

fl7Fb1T%&£%?Fb1fi%méh\774»fi

Vnv7T%TLTW%%§tfifi%7Dv7T%%:

t&fi?7?ffifiMéh\fi%7Fbxfi%L%f$

fi7FbXW#EL§UZtfifiW§hkE§\7Dv

7®fi%7Fb2fi%L%¢7Dw7&Lf%fl7nv

7fifl0%Tam\fifi7uv7tEL<fiwéN—§

§T®?—9fi3E—§h\fifi7Dv7Kfi%7Dv

7T%é:t&%¢7fi¢#mméflé°

[0011]:t\$%Wt%é?—?fl@%Eu\v

U7w¥—§E%0WO?5tmmyU7w4y9—7

1—Xk\#%MEW%§Efi®7Dv7Kfi%§fl.

fuv7K$—9E774wimT%m¢é$E%fix

EUt&fiz&%%E%EEfi%fiéflé¥—&ME£

E'("% “NC \ TD 9' 7 0:‘ 7D ~:2 7 0)%$fl7’ F L/X E$s‘—_‘.

mt‘77%wfi%fi®7Uv7tE%%fiKHmm7

Dv7w%flTFb1T%&fi%7FDZ%fi%L\7

74»fi7nv7?%rLfm&%%twfi%7Dv7

T%%:&%fi¢737&EmL\E%7FLxfi%L

5(3)0OO—163302(P200O—163302A)

fi¢%fl7Hvxfi#EL&n:tfifiméhtt%\

7nv7mfi%7FLxfi%LE¢7uv7tLf%fl

TD v 7 ’5:‘§'J’) i’T\ §’3Tifl7"D ~11 701?: L/< fir!-*)é’\”—

§ifm?—9E3E—L.fifi7Dv7Kfi%7Uv

7T%é:t%%¢737&%mf&£wT%&u

[0012}EK\$%%m%%?—?fl%fiEu~#

fififififitfifimfuv7ufi%§ht$fi%fix%

U&E¢é%%E%%Em7r%w$fiTF—&&fim

¢%WK_7uv7K\7Dv7®fifi7FL2&%m

L‘774wfi@%w7Wv7EEé%%Eflm®7W

v7®fiE7FbXT%%E%7Fb1E%%L\77

4w#7uv7T%TLTmé%%mwfi%7nv7T

%&:a&fi¢73¢EfiML\fi%?Fv1fi%Lfi

¢$fi7FL1##EL¢n:&fim$§ht&§\7

mv7®fi%7Fux#%Lfi¢7nv7aLffifif

Dv7E%0§T\%fl7Dv7EEL<fi&éN~§

iT®?—9E3E—L\fifi7Uv7KEfi7Dv7

T%%:tEfiT7fiV&fi%T%%mT%éo

[0013]

[%m®%m®%%]uT\$%%w%m®%%u0m

f\flEE%flL&#a¥flmfi%¢&o

[0014}1.&X?A®$¢fifi

fi%Wfifimén5>x%Am/Wmowf\%m£W

fifl%M1K%?JZ®91?AM.$XFM>Z?A

&&é?—9%$%El&\&U7W%V§—7:—X

2»”:a’r L T €*“— 5/Qt‘/Il%§E 1 c:3%a”rE i§ z*LZa5rf%I3§E'f.%.%?é.E'C‘

%%x%Ufl—F2&@éfim§h%o

[0015}F—&Mfl%E1m\fifiMfi%E(CP

U)3&\W$x%U4&.fi%fi%%E5t.>U7

w4V9—7:—Xn%6t%fiZ\:fl8#NX7K

lOTWHE%fi§flT?%oCW$—7Mfl%E1

M‘Wzfi\fi%E%%E5ufim§flfwé7n75

A%fiA$LT\§§TD7§AE\W%XEU4E7

—7IU7&Lf@LLf.Cpuscibfififiéo

:®a%‘@¥mmtT\yU7w4y&—7:—xE

%eEfiLfxEUfi—F2&mfi?¥—&m%Um0

Efifio

[0016}&B_$%WfifiH§hé&1%AK@fi

§h6?—fiwfl%E1fi.%flfifi£E&mfiT?—

¢®@0mUfifififibwfkéfiafifiwmiéflé

amTfi&<\$%¥fi\N—V+w3yE;—?\F

§9w2%wfix§.¥V9wE??fiX?%.fiQfl

F—9mfi%EmfiJm%T%&Q

[0017]F—9%@%E1&x%Ufl—F2&fi\

VU7W4V?—7:—1Bi0ffifi§flT$0\E

WWEfi\9fi<t%3$®?—§fiSCLK,Sta

te,DIOKlOT%fi§fl%o??hB.?—7fl

fl%E1&XEUfi—F2&M\&fi<&£\¥—7fi

E%t7uv7E%%EE¢&fi1m¥—&fiSCLK

&\¥—&EE%m®E&x?—&1E%&EE¢&%



APPLE INC. 
EXHIBIT 1202 - PAGE 1068

2®$—?fiStateE\X%Ufl—F2R%§flU

?—9Xux%Ufi—F2#$fiA$¢?—9%EyU

?wcEfiTé%3®?—&fiDIotmioffifié

h‘:he%fiLf‘F—?flE%E1&XEUfi—F

2awfiTw?—9w@0m0éfi50

[0018]?—?Mfl%E1kxEUfi—F2kmfi

?m$—7m$0m0m‘£%.«»y—a%?—9a

#%fi&$hé7r%w$fiTfibhéo&b\77%

W®Nvf—Kfi\WZfi\7?4WK77fi1T%fi

m®fifi%.¥—9wfl%E1T%fi§h&7wf§A

T%%&éh%%%$fi%%§h%°

{0019]2.x%Ufl—F®fifi

x%Uw—F2M\W2mfi¢i5m\mb@&:yb

D—WIC@6E5flVFD—311&\3VFD—§

1 l CZJ:’)'C%f$V§_i’?./En 73 “/1‘/:L'/(“E U 1 2 E

“(HZ-J .1

[0020]fl7FD—311fi.>UTW/Nfivw

_’»i-.E¥fi‘<°1\°"7' L*!L'/'~‘/ U ',I’JI/%1*.1E%="i*’fi '3 ‘/ U 'i’}l//"2‘\°fi

I/JL - J\"51/,’|///5/U TIL - /1’ ‘/§’—7::—,Z - ~‘/—fi’

VW13(mT\S/P&P/S-%y&—7:—X-

9*7>fi13t%T5o)E\7§v&1XEU12

mm4y§—7;—2Efl575vy1x%U-4y?

—7z—1-v—77fi14t\S/P&P/S-%7

7—7m—1-y—7Vfi13t7§wy1x%u-4

y&—7;—x-y—7y#14twfiT%0W0éh

éF—7&~%%t$%¢éN—yNv7715k\I

?—fiEmflE%fi5I5—§;m%16&‘75v&

AXEU12m®T7t1%fifl¢£flfi:v7F®$

&%Efi5:vyF§m$b—717t.:mx%Ufl

—F2mN—§ayfifi@%fiEfifi$%#mm§hf

W%fl7747V—&97R0M18t\%M%ENL

f%h$m@¢m%E&7nw7%%%%%#5%fi%

19t%fiiTV%u

[0021]S/P&P/S-«y7—7m—x-9-

7V#13@\?fi<t$ifiLt3$®¥—5fiSC

LK,State,DIO%fiLT\?—?%%%E1

mVUTw4V9—7;—1E%6t%fi§fl\Zflé

®F—?fiSCLK,SLaLc,D1OEflLT\F

—fiflE%E1tmfiT?—9®%0WOEfi5oit

b8.S/P&P/S-%>7—7x—1-v—7>#

13fi\N—§Nv7T15fi%E%flT%fiN5Vw

?—9%>UTw?—5HEmLf.?—7flfl%E1

w&UTw4y&—7;—1E%6A%m$&°it‘

S/P&P/S-4yy—7i—z-9—7yv13

$1?—?flEKE1®>UTw4v§—7;—1E%

ewefianrgtau7»$—&&Nauw%—¢n

§mLf\N—VNv7715&fim¢%a

[0022]:®S/P&P/S-477—7m—X-

"/—7‘/"T 1 3 }:5"'—5’Mf£%§:E 1 &03ETC“C’)“«' ‘J TIL

?—§®EEd\%1w?—?fiSCLKKi¢T?—

5(4) OOO—163302 (T’2000—163302A)

&wfl%E1@é%%nf<%7uv7%%K;offi

fl§m0fiW5\%3®?—5flDIOKl€ffibfl

be:®t%\%3®¥—&fiDIOtlvT$0WU

§flé9U7w¥—?®F—9EflH‘%2®¥—9fi

S t a t e 0:51:U'CflEi§'E\§71‘1%)/X5-‘—57;{f§7|%G:_:I:’)'C

flwéhéo::T_yU7w¥~7mEwuH.Mz

E.73w>1xEU12t%3fl@R%?—9.75

vi/:L'2<% U 1 275=15>§fi%+tj'§.2¥’?.7*:€"'-71 Ré;I:0)'2<

%Ufi—F2®§¢Eflm¢étbmflflF—9%fi%

éu&B\1?—9XE%H\X%Ufi—F2®fi%E

fiTtbt&EW§fl%oX?—?2E%KlGTfi§

h%xEUfi—F2mfi%Kw\MzH.xEUfi—F

2 -/WI 3:73P0)*L’Lf$0)fiFF'C"F—§75'flf$%§§ 1 ¢maa;+‘—

7lfiE§HfiH&wfi%%\x%Ufi—F2mm?m

Mflfi%TLr¥—yfl@%E1#amF—9lfi&fi

’) T t‘ 'x%.4i<fi;fi‘:+F7;fi‘d6r;’-J 0

[0 0 2 3137:. S/P&P/S - ’1"/9-7 :~—.X

-9—¢ww#13kL~F—&wfiEEE1bwfi§%nf%

t?—9fixEUfl—F2m§¢%fimfi%twmflw

F—&T%é%%uM\%fiMmF—&%:?yF§;

2?~1/-7 1 7G:i%'d:':'?3‘Z-no

[0024}:7yFV;$b—917fi\?—?fl@

%E1b8S/P&P/S-47?—7:—1-%—7

yfil3&fiLT%%flf%tflfl?—7K%6mf.

73vy1x£U12mw77tx&flfl¢éflmfl7

VFE$fiL\¥§flW3?>FE75v&1XEU-

4y?—7l—x-9—7yfi14m%H?éo79v

&1xEU-%y&—7:—X-&—77fi14fi\&

fi¢%ifim,:m%fl:vyFc%6wf.7%wy
1X%U12R$—?E%%fl&fiU\7?v&;xE

U12@6?—?%fifiWLfiU¢%o

[0 O 2 5}7§r;E5.A:e7):1?>’F*/";7?~1/-57 1 7(-:

1:1 Efifiliic-%1t,7\»f 1-ya-2 0ifif;'%%?—Eé<:§1'Cmz.:o (“L

T . ~:*77§§l;ié.H§|3j3_LL,7«1' ‘:2’,7‘2 07753’?/‘¢:7:C’:’Cb‘z-E15:

%u@\7av>1x%u12u%mnrué¥—&&

fi$¢%iiK%$¢%flmF—&fi¥—&Mfl£E1

#BE$hf$taLT%\37yFV:$L—717

M17§v&1XEU12E%@flTMéF—?Efi£

fi%i5¢fim3?VFE$mL€wofi¢bB\:m

x%Ufi—F2d.%fi£%¢X%v+20B;af.

75vy;x£U12m%fi§nfw5F—9mfi£#

fiz§H%¥t\73v&:X%U12tfifiéhfu

&?—7mfi£#fizéW%t&m0mz&:afififi

&7ZC'3TWE>°

[O 0 2 61S/P&P,/S-4 ‘/5'-—7;»;~—,7\ - 5/-

7‘?/"71 3 E 75"‘)?/.21.)"-‘EU ' 4’ ‘/§7'—7.1:'—,'Z - 5/

-7‘/*7‘1 4 t0)fi'a'1b:EE§7f1fC:’\°—=/"xx"-y 7 7 1 56:1.

wb@%Nv77X%UT%0\S/P&P/S-47

9—71—x-y—7yfi13a75vy1x%u-4

y7—7;—x-y—7V#14tw%T@Om0én



APPLE INC. 
EXHIBIT 1202 - PAGE 1069

&?—&&/%%tE%¢%°

[0027]¢&bB.S/P&P/S-4V9—7;

-1- 3/—fi“/"7‘1 375‘?;73~:I“/:.)<%‘) - 4‘/9-

7m—X-V—7VV14KE$fl5?—7H\if‘

S/P&P/S-4V7—7m—X-9—7Vfi13fl

:)&—~‘/“;\"~V~;77= 1 5¢Z:‘£E»?L'C._ 1:a)«\*—=/“M-;;77

15w;of~%wwE%§fl%o:mté,&—JH

-y7 -r 1 5G2§E‘f,§‘E‘2I17”:‘3""-7li\ J‘_'7—§T1T:lEI1'r'% 1 6

K;wfI?—iEfiEfiHH$fl&o%Lf,I5—

§TI3?H%'75*'h“h‘¢;:!1f:?‘—fl;'r1 ’\°—~‘/"M‘v77 1 575*

?_)fifi%a)«<~—=/‘fiéffiifi (1mJ2_e:“1 «\”—J= 5 1 22% I»

téfléo)K\7?vV1XEU-4V?—71—X

-:‘/-6“/"T1 4j\ti\£t)21,Z0o

[0028] Efibwi‘ 7?-795/;L)(5E') ' '13/5'—71

—X->—77#14@%S/P&P/S-47&—7

;—1-*—fyfi13&fiBfléF—§fi.%f17

3V%1X%U'4V7“71—X-%—7V#14W

:3N—~‘/“1\“v77- 1 aazair),-m_ :0)/\“—=/“1<~v77

15t;oT#%mLE%én&o:ma§‘&—§n

-y 7 -r 1 5c:§a~r,§:-mr;=r“—&c1\ I-7—§TftlEIE>§ 1 6

m;nt:a—ammm#ménac%L1\:a—a

ft;mf$75i‘fi€Eéht:5—“—9c;L /\“—~‘/“Hy 7 7 1 575>r>m

E®N—V$fifiE\S/P&F/S-4V7—7:—

2-&—77#13&t%Qfléo

[0029]73vy;x%U-4y&—7;—1-9

—7>fi14u\:7>F§:$v—717w%mfiW

37yFK§flHf‘7?v%;XEU12K®F—9

@E%flA%17§vv;x%U12#B®¥—7®fi

fiHL%Efi5o¢§bE175v&1XEU-477
—7x—x-*—7yfi14d\:7yFVz$u—§

17W%®flW37VFKE§WT\75w&;XEU

12#$?—9Efik$Lf,%fi?—9ELfi®J5

EN—§Nv7?15EfiLT\S/P&P/S-17

7—7x—x-y—7Vfi13mt%H¢é°fimu.

75v&;X%U-4V?—7:—X-%—77V14

6:‘ :z*7‘/F~‘/":.i‘r~l/—.’>?1 775>¢_)o’)%|J1fiL|:z*7‘/F-5:E

’,>"u\“C, S/P&P/S-/1’ ‘/?—7;—1- ~‘/—¢*‘/

*')‘1 375~¢)oDv7r“—&‘i« 1:350); -31:/\“—;«'1\“~y7 -r 1

5EfiLT§HHU‘%§?—?E7?v&1X%U1

ztfiéflt,

[0O30]j7747b—&aVROM18KH\Z

mxEUfi—F2mN—Vayfi%@%fi§Hfi$%#

$§¥|"]i‘fLTl:\?o° :‘/7 4 7“L'—~‘/ a ‘/ROM 1 812%

m§fltfifid\fi$tEtT\S/P&P/S-4y

?—7i—X->—7VV13EfiLT77VF§i$

1/W57 1 7c:.t-of§%:J+t1:<:f1ffEFfié<:%1z5° ‘.ci“7:::b

B\:7VFV:$b—?17fi.fi§Kmtf.37

74¢u—aa>RoM1smfiméhfméfifiéfi

ASL,:®%fiEE6WTXEUfi—F2K§¢é%

E%i%fi53

5(5)OOO—163302(P2O0O—163302A)

[0031}uL®;5&x%Ufi—F2KfiLT\7

3vV;XEU12k%§flifl6?—5#\Lfitt

3$®F—7fiSCLK,SLaLc,DIO§fiL

“C1 7"-"—57flf:£%€E 1 75=Fo=/U 711./3“'—9& Lfiitsh

T<ét\fif.S/P&P/S-4V§—7m—X-

y—77fi13fi1%§&UTwF—?&N§Dw?—

fiwfimt.%fiN§bw¥—?EN—VNv7715

NE$TéoN—§Nv7715fi\S/P&P/S-

4V9—7;—X-&—fVfi13#EEEflf§tF

—?§~fiWKE%féo:wt%.N—§Nv771

5KE%éntF—?mu.1§—fiEW%1euio

fI3—fiIfi%#fiH$n6o%Lf.I3—fiEfi

%7E;*"fi“¢'Tt5212*;v;u'-“-57 ti, Ffrzfim/\"— ~‘/"$f»*m?Ec:7 '7' ~-/

5/:L)4‘E') ' If ‘/5"—71'—/'1-5/—7"/"T"1 4l'x:1‘|im

§fl63%LT\7§v&1%%U-47§—7x—X

-y—¢yv14m.&—yN»771awafianr

%h¥—?E\:7yFVz$b—&17#$mflm3

77FE%6wT.7fiv&1X%U12B%%flt¢

mL®flflm;0\”—&flE%E1#%%$hf%t

F—&fi\73v9;x%U12K%%flihéo

[0032}:t\uLm;5&x%Ufl~H2#%?

—?Efi$$TWH.fiT\37VFVm$D—?17

#8®fim:77FmEdmf17§vv;x%U-1

7?—7m—1-v—77#14K;of.Vfivyl

x£U12#a?—?fifi$$$néo%Lt\73»

&1XEU-4>§—7:—X-&—€7fi14fi\7

3 "I b~';)<3E‘J 1 27fPf5§?E%'cHL7”:”:7"'-9’i”<—&’N->r

7T15EEHT6oN—VNv7T15fl\75v?

:1X5E'J ' /1’ ‘/7—.7.T_'—X - :‘/*—7‘/“'71 47}’32i5;3)
hf%E?—?E#%mti%¢5Q:®t%\N—V

»<~7715m2w%ém1fi*amu:.:a—%num%

16t;wfI5—fiEflEfifléh6o%Lf\L?

—3EflflfifiéfitF—7fi\WE®N—V$fifiK

S,/P&P/S - /1’ ‘/f7—_7.r_—7\ - ~‘/-7‘/*7‘1 36:

fiH§fl%“%LT\S/P&PMS'4V5—71—

X-y—¢yfi13u\&—yH»7715#%%%h

f%t?—9E‘&U7w?’$ugmLt1T\Lfi

Lt3¢w$—&fisCLK,sLaLc,D10&fi

LT‘F—?flfl%E1&t%H¢%omL®MEE;

U173v>;x£U12#$fiAm§flt?—&fi\

F—7flE%E1&t%mén&Q

[0033}&5.F—9m%%fla$fiAHLEfi5

%M\7§v%;X%U12E%%flifl%F—7$7

9v&;x%U12#$fiA$§nt?—9®@Dfl0

fifibn6EH@&<\%®%0m0Emm¢étmw

flwF—&B\”—?flfl%E_#8x%Ufi—F2®

s/P&P/s-4y&—7:—x-&—7y#13m

E%h&o:®flfl?—5fi\S/P&P/S-477

‘—7.2;*—/‘C - :‘/—5“/"fl’1 37%;,» I17‘/‘ F‘-C‘/ii 7‘f~1/—§’

17tE%fléo%Lt\:7VFV;$u—&17



APPLE INC. 
EXHIBIT 1202 - PAGE 1070

Q‘S/P&P/S-4>7—7:—X-y—7>fi1

3#BE%flT§t%fl?—7E%6wT.75vv;

x%U12m@T7t1&flm¢éflfl:7VF%Efi

€50%Lf_:m%m:7yFM‘75v>1x%U
-4V7—7z—x->—77fi14cE%fl_73v

y;x%U-4>?—7m—x-y—7>fi14H.:

®flm3V7FtEdmf75v&:x%U12x77

tXLT\F—7®%§fl£$F—7®fi&$L%fi
jo

[0034}&B\x%Ufl—F2u\LflLt3$®

F—7fiSCLK,state,DIOEfizéfiHT

&<\%mmK\%Efi%%mEfi@.fi%dfifiL&

wUW—7®Mfi%%fiiTmT£iw1Wim\H2

fifltfififiéflsfim.LfiLt3$®F—7fiSC

LK, S L a L c, D I Owflfltq 421:0)?-EHEEFFJUJEEE

VSS1,VSS2,VCC,INTt\3$®UW—

7®EfiRSV1,RSV2,RSV3tEXEUfi—

F 2 03%.’:-E67‘7‘;f§1l§’$£’r“'t 1% 1

[0035]3.xEUfl—F®%fi

O§K\Mkw;5&xtUfl—F2wfi%Wt%%K

OHf\m3E§flLffi%¢&o

[0036]x%Ufl—F2M‘é&fi%%fl$¢O¥

fi%fifiEfi%t§n6fiW®fi—Ffi®7—x21

t,LfiLt:7hu—fi11%7fiwy1x%U12

%#WE§flt&5°%Lf\:wx%Ufi—F2u\

£§x%Ufi—F2%%E¢&%%%fiEfiztF—7

fl@%E1t%E§hfEfi§fl%°

[0037]:mxEUfi—F2®7—x21®fifi%

cmwflmmw0x#nmm0x§%22#mm§n1

fi0\%K§fiWOK§%22#%&§flt%%K\1

0mmMfi%23fi%fl§hfwé°%Lf.chgm

Mfi$23wWflKu\x%Uw—F2fiF—7flfl%

E;®%%%Et%%§ntt%w.F—7flfl%E1

®%fi%¥K%fi§né%fl%fififi¥fi.%h%hE

§nfmé1¢&bB\:wxEUfi—F2fi\%%%

fififi+aL(10$m%+24a,24b,24c,

24d,24e,24f,24g.24h,24i,2

4;EfizTméo:n%®%%EfiJ%+®Wfiu\

3Xm?—7fifi®fi¥24b,24d,24h‘4$

w%%Wfi¥24a,24f,24i,24j\EU3

$®UW“7fi?24C,24e,24gT%éo

{0038]it.:®x%Ufl—F2m#~x21w

i_fic’:£‘i\ §fiiHiEFfi1L%KH2 5 7s*‘H’>c04r1c—r¢m:cw:s 1

§,L%;?fi£|iJ31L%fiH2 56:‘ 7—7\ 2 1 mW%13o:LIE¥I*1:’>i17*:

LE%fi£%¢x4v+20c%%§nfB0\zwfi

fiI%i%H25&1§4Ffi¢¢5:tKl0\fifi

£%¢X4v%2omfiy/#7mw0&ZEfizé;

5 LZ7§?’)'Cl/3300

{0039]:®xEUfi—F2tw‘?—7fl%§E

1w¥%%Et%%§ht%tx%Ufi—F2#F—7

5(6) OOO—163302 (P2000—163302A)

Mfl%E1@am§L&w;5m€%tm\7~220

m@Em—htHmfim%1mnv7fimKfi2éfiw

fiéh\7—120®wfi®flficfi%fi®%2®uv

7fi’cJJJ’Z:’I32 773*‘ 3fiZ5§:1’L'Cb\%a 1. %L'C\ :a))<=&'J

w—F2fi$—7flE%E1®%%%Et%%éflé

t.xEufi—F2fi%fiL&m;5t1:na®uw

7fiwK%26,27#.?—9flfl%E1m%%%E

¢Cf7??:{:>r'i"_‘fl.E)o

[0040}&3\E3m%Ltx%Ufl—F2M‘$

%$mfiE§flé@%EE%%fiw—fimfi&¥&w16Z:

b%\$%%H.%%E%%Em%%tm#¢£:tt

< \ E.K/7:C!7H$3~7),/V|‘gB§E.‘r.':é:%EI5Z -*3 iEfififlfi‘é’C'2B 55 1

[0O41}4.fi%fifi®fi£

03¢.m1m;5¢x%uw—n2u%§sn57a

\;~‘/12% U 1 2a)§E'r§fiEi§Ji0)1~§5:%c:<>uxfifififlfié0

[00_2}:m75vy;xEU12mEfififiu\

E4(a)tfi¢;fiK\?—7fi£m$mtt%@fi

®7Dv7Efi%§flT§%1&B.Cfl%®7Dv7

¢:6i\ :d))¢=E U »“‘J— F 275'*'f§§%JJ’§:f'L7*: .3: 3 L15)‘-"—7fl

ffiéfi 1 L: i “J ‘C £111 £:§fi5’+fl§ 215:: <7-"— 7 ‘CW; 5 7"-

F?—7fifi#§fl&7—%7Dv7t\Efi®F~7

753%?-_'< flizhé 5‘"—7 7'13 9' 7 & ffiaBZ> 0 -37‘: v 7 O:

d\%h%hfi%mmflTFuxfiHH%nfw&°:

iLéuc7)’.7“\:I. ~:: 753‘. ‘7“"—7¥i%iiE€J£'i=lfE'C“a55%> t HJI1-irtl.

77%w%E:®fi¢$fiT&%éo¢&b%\77%

Mi 1 OXdi?'§§5I<7)‘7“\:z ~:z 7 ¢:1‘%¥F’9€5:§L 1 O0)‘7’\:r ~y

7EEfi®7r4wTflfi¢%:tMT§&wo

[OO43}%LT\%7Uv7fi\r11XfiVO1

§fi¢20®fi%%W05%Efl®EvFW%?0\W

flfi%?H\$T@EvFfi‘11t§flTBO\Ev

1231:“:-‘a>:z25s:c:c F 1 1 we F0 1 f\7*.:‘Wfiu1'fi‘éI:7;co

“(D3559 ‘?§‘7§c£2%\ F 11 EU‘ F 017J>¢)é:»”£>—?‘—5':v

§%flU@\_11EOwffi§§T£EvFE%®i

ififib.FO1momfufi%¢%Ewb§F11#

B|01tEE¢%1

[0044}%Lf.*§§§flAfiF~7Efi%¢%

@m\7u»7$mv»%L<mfimm@&fiw\%§

71:! v 7€)%E;"~y F? V 1 1 t‘<§‘éo C1"Lb:J: "J 1 £3.

7uv7t§§fl§nt¥—7fi#ELffi£§n‘%

w7uv7mfifl?—7@§§flAfifi%&fi%t&

E) 0

[0045)&$.*01#e|11&m§EEfi5K

:11 7‘1:m7Ei{fi“C'—1EiL*:19J11J11t9L$$E?flx £1327‘

3'-v7€>$E:"-2 Ni’ V 1 1 -5:’9‘%>4Z~§75‘"aB%>ffiL V 1 1

#$FO1NwQEd\7nw7%fiT#fiLf@fim

flflEfib?<TW%T%é°uT®fi%Tu\7uv

7Efi?~fiLfmfimMEEfifi:t€<'11W5

FO1N%E¢%:a§.fi—N—%4ha%¢&1

[0u4e}&5\$%%w\ifi®;5K§Evbfi

2 ’.)d)3I7‘€:"i§7ffC'}%H7U) 5 E) 7 '3 ‘II 5/:1.)<*E U (b\2§’fiQ)5§>



APPLE INC. 
EXHIBIT 1202 - PAGE 1071

2Efl®75v&;X%U)fiHT?<,%EvFfi3

0ULwfi%§m05é73w&;x%U(wb@5%

Efl®7§v%1fi%U)EBfiWW%T%Eo

[00~7]Lfi79v&;XEU12®fi7Dv7

fl.E:(b)c%¢i5c\%—&w%$flA$fiA

$Lm$mtt5§fi®&—J@Qfifiéh%cfitb

%,:m73v>zx£U12H?—§&%%flU%

M‘kfiLtl5E\N—§$fiEfN—§Nv7?1

3#é%ehf§t?—9fi\75wa;x%U-4y

&—7m—X->—7yfi14k;oTN—§¥fimT

7fiv&;x%U12t%§fl§h%o§t.:m7fi

v>1xEU12fie¥—§EfiAm¢%fi\7?v>

;x%U-4y&—7;—X->—¢yfi14niof

N—J$flfiK?—§#fiAm§flf\N—JNv77

1_5fixaiE%J1&o

{0048]%N—§U\?—&IUTt\fiEIUT

téfitfwéo?—&IU7fi.E§m¥—9fi§%

flifl&%fiT%&¢fiEIUTd.%—9IUTm%

%fl$h%F—9m%flnM%&fi%fl%méhéfi&

?%ED

{0049}flWmm@\E4(c)Efi$;in\7

Dv7®fifiN—JmfiEIU7tu_¥§7uv7E

%fi¢étmm%%§fifitLf\wbwéfifififlfi

%#%mén&°it.7uv7®2N—§Emfim%

N—§@fi%IU7uE\¥fiwfifi%fl%fitLT\

%fiN—3®fiEiU?tfi%éfltfifl%fl%$tE

U£mfifiméfl%otEL\fi%N—¥®EEIUT

Efl\fifi%Efi%TU§<\fifi%EfifiEHTu%

Etsfliwuflmfifittfaumfi©%fim%Efi%m*
$%%I*1¥ his 0

[0050}C®l5E.C®7§v&;X%U12T

M‘fi7nv7w®fi%IU7Kfifi%E%fifi%m¥

i’L/:5 0 é1“é§£”‘e?I;E'l*’s§$E6:\ ¥I§§/5J\‘fii5Z””E.T’fll'['%§‘Ei7J§T§?fV‘]?§ hr:

7Dv7E§E¢%twWfi$T%5°C®fifi%E%

$4€:L:J: 0 ‘ fflzaik %i§a“7'u ‘y 7ffi7 7 4 /I/c*)5EEE.‘: 7::

%7Uv7T%%fifi#KOwT®%fi$\Efi@7U

v7#%774wfi%fi§flé%%KM%h5®7Dv

7®§fi0§fi¢fifi¥E%5:tfi?%é°&B\:

®fifi§Efifit0wffi\&TfifiKfi%?5o

{0051}%LT.:@x%Ufi—F2?d\%7n

v7m%fi%E%fi%$bé:tKlU\7§v&;X

%U$¢E%E¢%tmwfi$&Lf\wbwéfiéfi

Efifi§¢fiLT\:®$é%@fifi%774w:Lf

7?v3;x%U12t%%Lf3<;5t¢éo

{0052}%LT.fi%d\Eéfififififiinf.

%7Uv7tT7t2¢ék%K%¥fififiE%£l5

E¢%9¢&bE.?—?flE%E1txEUfi—F2

t®fi?%—9m$0m0%fi5%\%—9Mfl%E1

u.$fi%flfi$&xEUfi—F2@%fiAmLTW%

x%u4u@@?—7w&¢fiL\:w@@?—7wu

5(7)0OO—163302(P200O—163302A)

Edwfx%Ufi~F2t77t2¢%o:hm;0\

$—977t1®fiE\@4m7nv7K%m§htfi

fl%flfifiKT7tX¢éi5&%¥fi&<?0\I0

Efi&?—577t2fiH%&&é°

[0053)5.%fi%$fi%

'9 2's"c:. 5:‘fifz~“§f$1r%$I?w:«-gt. vC§$¥:H1b:§§EHJ€l’s~“ 2;» 0

[0054}fifi%Efi$m.%§fifi%Efi$fi%m

éht7u»7E%E¢étwmfifiT%0\16N4

bmfiE1U7m§§fl§hf¢éeE¢WcM\E5

czmzt 5 6:. 1 N4 I~0Dfi/7FFI7—77‘'.‘: \ 1 N4 I~

®7Dv77?7£.4EvF®fi$7?7t\4Ev

l~oD*:=Fs°:7S'7"«‘:. 12H %ar‘é7“.?$737"t\ 22% h

0)%»?.$$7’F1/:<,>;. 21% }~€)i$fi".E7’I\"1/X,‘:\ 32H

MD‘) W"-7"'1%Eifi‘c‘ 22% l~<iD»fi}‘pii*‘%::.*“fE*I%$=E1fifiI§'—

§Tft4€%—'t \ 31% %w:f—f9HJ1i»—§TL:4"a*~%‘:7b~fi;

tag

[0055}W/$fi7?7w\7uv7fifi%W%fi

%#Em$F%fi%#Efi¢7fi7T%0\E¢mt

M\FfifiEJkFfim$WJm20mfi%%%¢°

FflmHJU\¥fi7Uv7fi@H"fiQW%§fiL\

FEm$WJfi\§§7Dv7NEm$W%?W%T%

%:tE%¢ofli&,jDV7WEEfi$%EI5:

fiEtti5&t%m\:®W/$F7§ffiFEm$

W,E$E§fl.%§7Dv7#fiW$Wt§h%o

[0056}7Dv7737fi\7Dv7@fi%%%¢

757T%0\E¢%tu\F$Em_F%fiELJ

FfimJF$fi£Jm40mfi%E%¢oV$EJJ

u\%fi7uv7fi$fimXmmE%&T\Wfififi

($Ewh#F1Jmfi%)&éhTfi0.E¢K%—

57a>%é“~fla2n5WfiE7.;‘4ii.fi.§Efi3i. ‘5‘fiEH{¥FFI : cix %

§7uv7fi774wm£wTEH$hTm&fi%§m

fiofifi,7—%?—&fifim§ht7—b7nv7m

EHT‘7Dv77§7fir%fifiW,E§fl&oFE

EJM.§§7uw7fi774wmfifiU%TELén

TH6fi%%fi¢q7Dv7777fi'fifi\®t§\

§§7Dv7fi.flm7Dv7fi%E%%hfw%:&

tfiéoV$fi£Jd\§§7Dv7E%#hTwt$

—9fi%fit&otfi%§fi¢°Wiu\F—9@M£

§fi5£§K,W0%Zf7Dv7757§r*fi$J

BLTB$\mEfiflmfimfi%%tfit.7nv77

57fir$fi$JKfi0TUé7Dv7Efif¢&l5

Mfié,:hK;0\fi£flfiE;0fi$E<fi5:t

1bi‘H1‘a'E.‘:?‘;c»:’oc

[0057}fi%7?7fi‘774wfifiboTHé#

§#Efi¢737?%0.E¢Wtd\V7nw7fi

fiJF7Dv7fi%J®2O@fifi§fi¢¢r7Uv7

Efijw.&mfj77RQEfifi%%:&§%¢v¢

fififi‘V7Dv7EfiJH\fi%7Dv7E%Wéfl

t77%wKfiiEfi%fi%0.§§7?%wfi%®7

Dv’/O:fi|«\'Cl«\Z.>Z t %fi'cJi, F7"\:r-7’/3%.-“tau Li



APPLE INC. 
EXHIBIT 1202 - PAGE 1072

H7-Lfi'=5L<7"L'.~ v 7 T7; 6 C L 78357, 77::zb7'aL F713 '7 7

a%$5§J 6iL $'§Z:7'\:z -y 7 L:/r%.*’sr*]«‘;‘z"L7‘: 7 7 4 11/7551 :7)

7Dv7T%TLZw6:t§fi7L

I 0 0 5 8] 77“ciL iE1Jn‘“:*u£’f$'l‘%’fiE077“;‘=fE’.%7i'¥E;”E

7-;“é7L:£si>a) 7 77"'C“% 0 L E{21:FI'~Jc:ciL V?»§!‘=.’i=’cr%$Fifr

L J V) J an 2’)€)1i:'1-’i'£”€n-A72

étLJ 6iL 7"\:z ~-/ 70Dn'7'cr“si34\°—:‘/"6'))TE:1‘¥ELifi-J‘&b;:L 75737::

iE.1J[1%f$'f?a"$E'/’:*'#7J’;E L7:cw: L Véifii, V§,[.FfiJf?a"$l?z%

0 J Ci 7“\:I -y 7 o‘)a%fi'-5L-*’<— J7DTE1‘=Ei2jiL:L fiéifiicifi

7Ju’r£fE'rEJ7$=Fii2*¥a?r’£ L? L \ 6 : t 737770

[0 0 '5 9] %fi777"ciL 73: iv ,7€)E’f$%é’i<‘9"7

7 7"'Z":?yE> \'/ fiflli 6:} .: 7>%'.’f£7 7 7'0: ck 7'-C L 71777“

uv7fifiAflL$fi7Dv7#LfiwM%§flA£W

fiE7Li,C.'J"EI -y 7 T217) E>75‘7’J"7T<‘é:?LZ> 0 if: L f%7J:’Ji'L :0)

”*J§f;'E_7 771: 5: 0 “C L éi§Z7"\3 v 7 7537- F T7“\:I "2 7 T“

A5) 21-: VLPL E‘Zl.1€;t*7“‘~— .7 7“L'I v 7 ’C"(?') E: 75P7§F‘7T<?§fr’L/IE: {'

[0 0 6 0] §fiifi¥7’FL/_7L&;1:L fit?”-:1E")%0“.>7'\:I-y 77)

%%fE7’ F 1/X >2n‘<7“L : 0)%<r%f$7’ F L/;w)fiEfd;tL -'i~“—7

ma 3 Jfiixl £475 L 7 7:c.E‘¢:4Z~%¢:mSL“CE%f'r"<‘§ 71.6 0

7ZCJ:‘.L §*5riff£“7’ F 1/7LJ)fJEL1L IZ“.=’6‘¢:§'LJ1_»f¥75"'1‘T2b2J‘1'C I: in

BE 0 L I3] l:;§fii'JE7’ F I/;w)fiE’i' FIB»-*r¢:»’fiE‘§fit0)7‘J:v ~/ 7 755'

fio: L 75"7;twJ: 5 bzééifiérhéa 0

[0O61]tC5TL77v&1X%U®%%Lfi7

7“\3 ~:z 7 P‘€l’C“;F‘"~— 7 ’&§’£‘~}£&z"'_ 6 ¢:c:._ Lidi Lrzot 5

(CL 5'E'§"7"\3 “I ’/¥‘i%J'iE%_"fi5 ¢lZ‘¥7J"$)%> 0 L75‘L7L§CfJ"

3) L fi'<§E§I?L'C L \ /E: 3371:. “IE? E|§5{CZiiJ:|3EfJ"°?> U L 7"\:'

'7 7‘fH'£0D Efiifli 'cH§E5E> 7°:"C“}9“§E < '3“E> Z & 75"??? E‘ ii

E: 0 ’?‘ CTR 7"E! ~>' 70')*7"— 7 ’$:%%‘H‘E: F%‘{6:iL W70)

7Dv7Efi0Tfik?$*9E%§flZ%®TH?
< L fii’.0)7"E! '7 7 ¢Z§’éfi7.:7_;‘:r"—77'.*_’%% EU; 5 6:3”

6 O : 7)}; 6 L 5‘a¢:7‘—77b*'1=%$VJéf:1'tux7t:7‘m ~v 7

ML¥fi7Dv7M%%§flfwt?—7fiE%K&0

7;: t E77; 5 02L 7:: ~y 7 777% F3l‘<iiiJ’2t-J (27

En % LT. 2173736‘) 73- F‘ 2“C"£iL :0‘); 5 b:7*“—

7 E757? LL7‘:f4%é.*‘t"%> L 71777-7 f:i'7r%.1fiér‘Jé_<:J*1“C u I 6 7'

E! ‘El 7 §’7J‘§’9".7’ F I/Z75P"|7Jl_‘L .5; ifé J; 5 02L 5%7'‘\:' ‘)2 7

c-:71 L»'(?%%.'§2E 37:1» \6if7Jf$Tr" F‘ 1/ 7L & cififlbz L éb

El"JbZ§E75"'WfiE7.';C?n%ffE',I’ F 1/1 %:%7'\:' y 7 tcéfll '0 éif

‘K L : €)§%fE7’ F‘ 17-7L”c"7""— 7 7§‘T%.‘¥r*]é‘ :%’L'C t \E> 7D 7

7 E7674: 5 $276 0

[0 0 6 2] iEfi‘..*§'1’}‘~'1z7'L6;.’rL E’:§77‘a ~y7b:ii£‘.‘s“.’9"%

7'1: ~y 7037.75? F172 2»:»7<7L '~a“Z;;2b’6L 7'1: “/ 7 oz:

1=%¥J*1‘é £17: 7 7 4 11/¢:c;t3*Lt‘¥7*é 75% '9 L £17,727 7 % 11/

75i'fHJo‘)7“\:» ~~/ 7c:$§EWt b\%>i%’aL 37%? F‘ L‘y‘°:ai\

~’c0>7 '7 4 11/:7)fie?~:§ 2b*'1=fi;’Jr’~1fé :m*:2’;:0)7‘n v 7 mam?

F L//2 a)fJEfJi'§§éii$2*17La O

[0 0 6 3] »5a‘fl%fiE'rfi$J‘?iJfiI7—§TIi?‘-’F%~'c;kL 677%

f$'f”§$l?u7) 5 BL %3T'f$7 771 E7???’ F‘I/XL ir£$§7’ F‘ L/

RAW‘ U +F—7"fiELi2j2¢:§% B 7 31%; 7'‘— 7 7&§m‘7<.l; Lt

;7—:T1:2'.*+%*c-26:) 0 irab L W/TFW7 77L 7:» v

5(8) OOO—163302 (P2000—163302A)

7 7 7 7"L aE:'z%£<7 7 7"AtU'5:<fi7 7 7"ciL é:‘%I%+'£'Fa”%'é

J$J:£7—§TIE$‘a‘= 30:; 6.I7—§TIEa)3n‘git 7:6)?» 7;:

no L,fi':75"")'C L H/WW7 77; 7x3 ~y 7 7 772 E

737 7 713 U‘?:<!3.'i=?L7 7 7"-5iL '}’fJKfi5Z¢L'ErTf$"l‘§$EJEfivJ‘— 7 —§TI:

%~'%1+7£%"r7%): av::<%a'<mz 6 : t7L‘fi'WfiEt7::a'C

H6 0

[0 0 6 4} 7-71 ,L-:;7—§TIE$7v“%c;1:L 71327-77]

I -7—§TTF?%?%-'7fi*'1=r§¥r* $11’-C uv:L—3/\°—~‘/“0)—7*"—7:1: I) 7’

0:73 iii hf:--”r“—7 Z4171 L L7i:I 7 —§TIi?¥? F7‘ T7)

6 U

[0 0 6 5 1 7;c:ksL 5:‘%r’~*~.é.“P£'r7$i?zJ3iII7—§TI:#"~’%”:»-'%°~”r“

—7fi1LI7—§TIif7%ciL JH‘: U 7- F 2 mr’~1%I<c:EEé:’~

217::~:7—%TTE Elfiééé 1 6 LZJ: 0 'CfEFFI$;%1%),. Limbs»)

‘K L :1/L60).I7—§T_‘£'1“7§»ZvHwf0).;I;7—§TIEciL

%7*"—7>*'&fi”z€.E 16:6‘? 776 Z t it’ L A 1- U 17- F 2

0:6’??? Lt: -fimiéfi: EIEEFH7/:5 : : 7:»i‘“C‘% 75: O

[0 0 6 6) 6. iE1JIF£f£'r7$aE’z

o%<‘c:L iE1J£I*’*'%"f$*f?=:"$=l?z6:’;L rd %$:*:mo:%%fiH76 f.\

[0 0 6 7 1 iE1Jn%fi£'r771<2'c;kL 7x: ~y 7a)aEi§z%’<— M’)

1 61% FWEELLIJ ‘7c:$%$PJiw1§;*rE‘$E'C'36 0 L 6751

”T§££'r7%§r:‘cfl"C‘c;t%£Ju L % z‘17:cl« >ifl?Jn'I%4*eE’i-é‘/Jc'L :

En 0

[0 0 6 8} E-fzixfii’-JL:ciL iE;'Ju%fE'I77EciL 6 0:277

ck 5 ti. 1 H‘/f F<7)Ff,/"$FI7 77%. 1 N4’ F<7).7‘‘\3

"/ 7 7 772’; L 4 E‘-y Fd)n%a'éi<7 772 L 4 Ev F777

!?.éI777't L ‘IN Fmflfllléviit L 22H Fo‘)7E§JJ-7*"

—7'*T/1’ if L 5191' }~7)'J*7“‘—7"%EifiJE.& L 2191' F0)

ifl1JI1%fJ"1'I7$fi#aJ.T.7—§TJ:#“~«’?w”7—'Lt L 32H Fc*)7‘—7FFJ

J:r”7—§TIEf?*'7't f7>fE>7§c%> 0
[0 0 6 9) :L:f'L Ff/>FFI777"L 7:: -y777

7'1 E%$'§7 7.7‘; 7%!£.:i7 77'} I.) ~*f~7"1’«‘ElaJ2.JsiU‘7’—7

H313: 7 —§TIE¥‘a‘= Eton WC L: L »fi>$z*‘£7§£'l‘7fi6*)i%é.* t IE]

#§%“C-‘:6 as 0 7 f:L ififlu’~£££'I*’§$EH17—§JJ:$Tv7c:L 53*

fi5z%f$1‘7$JI§ t::B H6 ~5J‘fit%1E'l‘7%ifi3JJ: 7 —§Tftf7%~'c~:iFH

%7»'5 =60>f"a6 0 L iE1Ju%I§+7$a‘?i0)5 EL :3.—aii5J'|J%%L 7%

§efb7"— 774 21:10‘ I) +7“‘~7"1“:ET.i:z!it:%§i7_~2E:h~7"—7 E»

17% t Lt-J; 7—§TIE%“~“%-TEE; 6 L.

[0 0 7 0 I ~’L’- L'< L :*é:%”.FJ'IIi§%7>’zU‘%J7}}J7'—7-I74’ 2‘:

75*‘ L -fiffifififi-'I‘%7I§f:‘H?‘-zififi L 2% :h7:cu wiE1Ju'I‘7$41 t L

‘C L iE.1Jn*“.=7I$-'rfi$=I3ic:fi.*7z*L't H6 L.

[0 0 7 1 1 %EfiB'J?év7c:L J:.7'—Mi"$fi3,|C7)’f‘J§$I§2’“C“E§‘J U L

7'2: 7 7037-7 »'§>Et::L :0);%12B|J%*v‘7'0D{J‘;

774’ >-'7 U 2< 7 F 32129 O :«7>%§§EIJ%%c;kL 1fiJ675=a)::

7—ifi%$ L'C L IE L§%1‘i¥7’F‘ 1/7. ?L”:§'%O7"U Ay 77577

75ti’7W‘£7>6 J: 5 b:7f:<w“C L7 :>f:f%éL:L ~Hu30>7‘r:

‘/ 7 mg? :hf:7'—70)%"rlEI §§~7fiIl7r:L=, 7“:2sz‘>c:{7FFJ

:*7rL»EaJ %i:'a*BIJ§%~'c:ci12\“»f Fc*)%Hi7f3"1'EJ fé

21L %a7)fJéI'0)?:éEt-i F O J 75¢) F 2 5 5J 7'c-"C7; O L

%0)¥JJ,fiLHfE6;i F 0 J Li; éhié 0 >::c..%3L §%fi>i|J2§%75%‘ ’ 2 5

5 J Efiztt $<o:c;I: F0 J ¢ZE§1?’LE>o % L'CL I711;



APPLE INC. 
EXHIBIT 1202 - PAGE 1073

fi%7Fvx%fio%—&7nv7fififi#E¢%%%

cm.:w%fl§€w@fimémbw?—?7uv7%

fifi&¢éotfiL\7—b7mv7towfM\7-

b7Dv7®%fifi%&%fi,Efi%Ku%hem7—

F7Dv7®fiH%%fiWUfi£§fl5uW5#@%%

EiU\%h8m7—b7nw7®%Wfi%#Et%i

fi¢fi%£&wt%fit@.%fi%%®fi#i%wb®

7—%7uv7&fi%t¢éo

[0072]ifi\Efl?*5fi4Xfi\7Dv7W®

hfl&?—&®#4x&fi¢o¢&bB\%37nv7

m?—&IUTE§%fi%%%%‘fi%F—&fi%XK

fl‘¥§?—?IU7t%%£§ht?—?wfi4f%

fiffififiiéhéa:®a%.%fi%fi%w®§%7

57fiF§fi%W%0JK§%§fl5o§3‘7Dv7

®?—9IUTE%%fl&w%fi\fifi?—7#4fR

6:. é’§Z5"‘-57I U .'1’0:_?.E§ ifiécm: 2: E'7T<fi‘ffi.3: L

’C\ ' Oxffffj fJ3'§§‘¢77§§7FLrZ> 0

[0073]&£\Uhwififififififlfififimfim

%E%fifi\7Dv7W®F—9flE%§fl&fiK\$

tfifififiafiéifitfifiéfléo

{0o74]7.$fi%fl%fi

0 $0: \ $<f:‘Ef£¥'l‘%$1?ic:ouw“C§$¥i=H¢:§EEfi@”Za 0

[0075]%é%fififiH\:fiLti5m\éfm

v7m%fl%E%%%$mTWfiéflT§éfi%T%

0\774w&Lf75v&;x%U12Efiméh

éa¢§bB\H7K%¢l5K\%7Dv?®fifi%

flfifi#e\$7Dv7Ei&bfEE¢ét®mfi$

T%5%%%Efi%®774wfi¢fiéh\cmfififi

fi%%#WE®7Dv7®F—7IUTtfiméhéo
&B\%%%E%fifi\1ow7uv7mfi%éhé%

®T%0T£.E§®7Dv7Ebt0T%%§h%%

mT%ufB;wo%Lf‘?—9flfi%E1fi‘E%

fixC@$%§flfifiElfif\§7Dv7K77tZ

¢%tmK%%fifi$E%é;5m¢éo

{0076}¢&bB\X%Ufl—F2Kfifi?%%%

fl%fifi7?%wtLT%%éhTH%%%.F—?M

fi%E1H\%®$%%Efi$®774wEfiAHLf

W%fi%U4K§%L\X%Ufi—F2E%fl¢étb

wEfl?—7W%Wfi?éo&B‘%fi%@fifi®77

4w®%Efimm§hTw67nw7@Wfi7FVx

fi\7—hF—5mfiihTBO\F—7Mfl%E1

fl‘:mWfi7Fv1tEdwf%%%fl%$®7?4

wnT7tx¢&e

[0077]:®$éEEfi$fi‘fl8K%¢i5c-

C®%%@@fi$®Nv§—£.%7Wv7®fi%§%

¢t“~y bv ~y 7“*?—7"21«5; \ 73: ‘y 7c:7’74:,2'9"é t

%t‘%%§ntfifi7FvX#eW@7Fu2mmE

m§fi5tw®%m%—7wa.%&7nv7wK®7

Uv7%m€E%f~7»aEE¢&o

[0078]EvF?vT?—7wEfi\%7Dv7®

5(9) OOO—163302 (P2000—163302A)

%fi%flfi%#émHéht\M/$H757\7nv

7757‘fifi737\§%757&w%fi757%®

'r‘n"$l?i23*‘1<§$r*J *5 21%: .)

[0079}§m?—7wu\x9Km¢lfiK\fi@

7Fuzcfim¢éWfi7FvXfiEfléflE?—7w

T%0.%fl7FVXfi%méh%fififi.IIVFU

4137*: 0 22%" 4' }~ & Eh 5 0 :0::%?§&"?—’7";l/ §*é1‘fi%Tf$

fifi#5Wfi¢é£§fi\fi%&?é7Dv7w%fl%

E%fiK§#flfw&fi$7Fvx%fiN\?—7w®

fiEfiEt%®7nv7@Wfi7Fv2%%fi¢éo&

5‘%flTFvx&EfiLfw&m%%\fim¢%%fl

7FVXKfl'WfifiJ%%iLf5<e

[0080}é%%—7wu.%10crfii5C\%

E7FL2Kfim¢6E%7Fv2#Efi§nt?—f

wT%0\fi%7Fvxfifim§néfifid\liyb

U%t02H4%tén&o:mE%%~7w&fifi%

Efifibewfifékfifi.fi$t&é7nv7wfifl

%flfifim%#nfw&£%?Fv1&%N\%—7w

mMmmEm%®7uv7®£%?FvX%Efi¢&e

[0081}8.x%Uh—FEEfi®$fl

o§m\x%Ufi—F2@E§%®$mtomf\E1

1®7D—%w—bE§fiLffiW¢&o

[0082]:®XEUfl—F2EEfl¢é%fl\fl1

1K%¢l5m.%f.1$v7S1C5u{.?—7

ME%Elfi\XEUfi—F2®7—%7Dv7#%7

—b?—7EfiA@Uomc\x%v7s2m£Uo

[0083}ZfvTS2KBwf\F—§fl$%E1

fi\7—b7Dv7#B$7—bF—§®fi&flflfiE

%mfibht@EKfl?%oE%Kfi&flintt%

fi\X?vTS3K£%\E%KfiAfi§fl§fl0t?

%H\2fv7s8NfiUo

[0084}1$»73m5wf\¥—9Mfi%E1

fi\%fiflAE7—FF—7EE6wT\XEUfl—F

2fi§§F—?fl$%E1KfiELTmé#€#Efl%

¢%nfiELtX%Ufi—FT%é?6H\X?vTS

4&£A,fimLfwtmx%Ufi—F&%fi\2fw

’7S8“fiiUo

[OO85}X?vTS4CBwf\F—?Mfl%E1

m\xEUfl—F2#$$fi%@fi$Efi&flUoE

15 \ $’:.>“.=ff$-'lfi$4?:7b*‘7r%fiéP\1€~i1f L > E» 7“:-r ~; 7 0)!wJIi£7’ l~“

Vim.7—FF—7®¢T%EéhTw&<&t\1

"7‘~/7"S '5f\i’iU.,

[0O86}X?vTS5EBwf\F—7%fl%%1

M‘Efifififififififiwfififlfifiifimfibfltfi

§W%T6oEfiBfiAfl&k&Bfi\X?v7S6K

EA‘EfiEfiflflb?fiot?%E\X?vTS7&

Ewe

[0O87}1%v7S6CBwf.¥—7M$%E1

fl,fififlAfi%é%%fi$%W$XEU4CE%L\

x%Ufi—F2&@E¢&tmw@$f—7w&¢fi¢



APPLE INC. 
EXHIBIT 1202 - PAGE 1074

éomL®fl%T\x%Ufl—F2®fl§%®E%fl%

#%TL\x%Ufl—F2mEH#W%t&éo

[0088]ifi\1?vTS5Tfifi?ifi%Efifi

#EfiKfiAflmt#ot&fl%§ht%fiu\Lit

fl;5EX?vTS7N£U0X?vTS7EfiHf.

?—?fl@%E1M_%7mw7®%fi%$%%%fi&

$Lf.$%%E%$§fifi%¢6o%Lf.%®%%

%@EfiEW%x%U4KEfiL\x%Ufi—F2§%

fl¢%t&®EE?~7w§¢m¢&oULGMET‘

x%Ufl—F2wflfifi®mflflfl#%TL\x%Ufl

—F2®fifififi%a&%o

{0089]~fi.X?vTS2T7—b¥—9fiAfl

fl%EIfi—fi¢tEtWWéflt%%\&§\X%v

7“ S 3 “C“)<~E ‘J 17 — F 2 733'"-7’-95IJ1IE§€?§ 1 bzfimfi LT

L\7§CL‘=&.$'JEffi‘éi17“:*5'7’E.‘li\ Jbifitfcoh :3 D:/'<'7*~v 7°S

Rfidiflo

{0090}X?v7s8t£@mu.x%Ufi—F2

&Em?%@wt%T%&0%:T.x%v7s8m5

w?‘?—7%fi%E1u\WiH.flfi$fi®Xvt

—§&fifi¢é&E®Wfiw:7—flE&fiH\x%U

fi~H2®E§flfl%%TTéo

(009119.?—9Efifl@%®%fi%fl%fi®W

011%‘:

5“'—,‘7%fE%déE 1 -ii. .><=E ‘J .2?— F‘ 2f\~7*‘—,‘7 §*%i<:‘7_\

UMfl$\x%Ufi—F2fl%F—?&fi£¢&M@

(UT\Cfl$@%fl§§t%TFF—§E%%@Jt

%¢%1)Efi5fiK\Wflx%U4tfi%Lfwé%

fl?—7w§\XEUfl—F2®%%®fi%tE%Té

ififi(¢?b%1fifi%E%$mWfit§é¢%ifi
K)‘%fi%%LTw<n~F\x%Ufi—F2K77

4waLT%méhfw%%%%fl%fiM\¥—?%fi

%$fiME%§flémTufi<\fi%@94EV¢u

f\%®§EW§fi—fiLTE%éh&¢

[0092]~&t7§w&1x%U12m§§mzW

fiEfinu:$fi%%#_%%%fi%$®%%mz§%

%EE:tw<~ELffi5i5t¢%:aT\Efifi

Efifififiméflfwéfnv7®%§mzEfiEmM

¢é:&fiT$\x%Ufi—F2®EfifimEfl&:a

7Ji'“C‘E’< E) 0

[OO93}tfiL\¥—?E%fl@%fi5fifi\X%

Ufi—F2mfi%§hfwb%é%Efi%®77%w&

fi%ELT#6fifi°:hd.fifl%@fifit%fi%@

fifi®—EfiEE&b&mtwT%%°¥—&E%flfi

find‘mflmfi§&a%7:v7m%fiEE%fiufi

%tEfiéfléfi\fiéfifififimmfifififififlifi

én&n®T\fifi%fl%fi&E%%flfifitfi—fiL

?wfi%t?%o%:T.:m;fitfi%mt%Kw\

x%Ufi—F2mfi%énTwé%%%fl%fi®774

»%fifimLf5<o

[0094]EWWKd\¥—?E%%fi%EH\fl1

(310) J0O—163302 (P2000—163302A)

2KfiTl5K\%f\Z?v7S11KEMf\?—

5wfl%E1u\x%Ufi—F2m%%§n<wéfié

%flfififififiT%é@fifiT$é#EWmféo%L

f\$fi%Efi$#flKfifi&&ofwt&%K\%®

$$¥—9%%MfiK%fi¢éU—fi.%é%fifififi

%T§}J'C"?)2‘1G;E‘, /'<“7‘~:-I 7”S 1 2[\fiU<>

[0095}2%v7s12w%mf,?—fi%E%E

1M‘%é%@fi%%fi%K¢éQ§¢mKu\%%%

¥$‘f%$Fi0>7 7 4 IL//J‘T1§:u‘¥|*]§i'L"C1fl E» 7‘‘\: -y 7 o‘)7“\:1 y 7

757% Fikifiéa tzféuvbx E2Wié’§§7“rrv7L:i*Tf

LTfixflfi§mLTF—§§mfi¢%°%LT\:m

;fit%fi%fl%$%fi%KLt:?\?—?E%mfl

¢:$£fifi‘Z> 1

[0096}§5_x%Ufi—F2K%%§nfm5$

é%flfifi®7r4wu\fifi%flfifi&fié%flfifi

®—E&&fi&b&wtmm\F—fiE%flfl%K%fi

&§fléfi‘F—&mflE%1®W%x%U4Efifi§

-Tu&%fi%—7wmW#u\fim%%®fi%t&%

;5tE%E%én%o%LT‘?—fiw@%E1w\

fl%fl\:®%fl%—7wu§fimf%7nv7%%fl

¢&o

[0097]§t\?—9Efifl@fitfifitéht$

é%flfifiM\fifi&94EV7T\fibfX%Ufl—

F2c%§fl$flf.Hfi€%t§fl&°&5,::T

€)iEi’:7.f:’i -1’ E ‘/7“); 6:‘ fifllzllifi )4 4;: U 75- F 293153"

mE%TLf$fi&fitft%%\x%Ufi~F2nm

77t2fifiE%fiU1&§fl¢#ot&§%\?—9

mE%mzfiWEmfiflifibhtt%&aT%6o

[0098}fi¢mmm.mzfi.x%Ufi~F2mE

fi%%TLT%fi&%tffiK\fl13t%¢;5§%

TmflEfi“\%%%fl%fi%fi%&%m&f%o

[0 O 9 9} .1.’/“,)%’§_I’57Jif$“-("ti fi‘u':‘9“I 1%" "2 7'8 2 1

EEUT\?—§fl@%E1M\XEUfl—F2E%M

fin?wé%fi%$%fififi%?%%##%?%6#E

flfl¢%0%Lf\$é%fl%fi#fifi?%nH\%®

iiw%%%T¢%o#fi.%%%fl%%#fifiT%n

6:22 17“‘~~/ 7°S 2 2f\i§Uo

[0100}x%v7s22nbmT\¥—7wfl%E

1&1fifi%@%%®774w#%méflfM%7uv

7-5:iz=fL'C \ %i%.EflfEf2*‘.fiEf«_’=:?L'CL:E>7:=7E75=i=”fiIJB|Jfi“

% <3 i‘|41’5'E,*1Jl+_Ei7b“E1’£é<i’LTW::m*1ciL 15‘ ~~/ 7S 2 3m

fi$\fi£fl@#M§flThhfi\X?v7S24N£
Us

[0101}2?v7s23t3mf.?—9%E%fi

1H.%%@@%$®774w#mméflfwé7nv

7KfiLTfiZflflEflT°%®fi\1?v7S24K

Ewe

[O 1 O 2} 5<"f*~:v7°S 2 40:;Bh\“C\ —'i*"—9%f$%§E

1fi\XEUfi—F2Kfi%%fififiE%§EUeZ®

t%\?—9wfl%E1u\W%x%U4wfi%Ltm



APPLE INC. 
EXHIBIT 1202 - PAGE 1075

é%%%~7w®W§mEfiwf%Lw%é%fi%$®

774wEWwL\%®%Lw$é%fifi$®774w

§x%Ufi—F2L§§flUo:nn;0\x%Ufi—

F2®%%®fi%EfiTfifi?fifi%Efififi\x£U

fl—F2E%méhk:&t&%u

{0103]uLT%rM$fi%rL1x%Ufl—F2

Efifififififififififififiémtfifitfiéo

[0104]10.%fi7r4w®%%flA

o¥t\x%Ufl—F2m%fi§7r4w&§§fltE

wwflimcowffififéoxEUfi—F2t774

w§%§flt%mmfl$mM\77%wfi%Xfi¥wfi

:’J".>“C ‘.«\5§)i7§'3/E}‘£. fiJ‘fP’.>’Cl«\7§r.‘l4\i»5'3’E“ur‘; _.

[0105]10—1 7r4wv4X#$w%#of

n%i%-E‘

?m77%wwfi4Xfifi#ofmé%éu\%§77

4wmF—9§%fi&7Dv7K%%flUfim\F—&

§§37Uv7KWi6#E5@EW%¢%o%LT\

'Tf*"—9 2’fi'7“\:z v 7 F’\1L:$r*Ii 0 § ¢)7Zcb\i’z5'7’E.“L:6;h ?’K»'.:i’r.fi'

<7Dv7®fiE7FLZE$fiLTB%\?—?E?

—y:u7u§$gUaa&u\mcfi<7u»7wm

fl7Hu2Efi%7Fu2aLffi&%E%$&%%fl

U9:®&§.fi%757HV7Dv7EfiJK§EL

f5<o~fi\?—?fi7mv7WtMi%%%tM\

?—&w%fl%%.¢&b%¥—5IU?m§§%fiu

rMfifi1tLTfi<o:®&§\fi%777fiF7D

w7fi%1t%ELTB*\£m%flfi$m€%F—&

#4f&%§flAT3<o

[0106]©¥t1ULmi5E¥wfi%Xfififio

Tlnéu .7 7‘/1'11/EXE ‘J 73* F 2 ¢:%£'< i£'<£k’Ii¥0):’iJ||ELOZ

owf_E14tfi¢7m—%w—%%%fiLf\fifl

cfi%f%o&fi‘EW4Em¢7m—%«—%.£U

K&%¢éfl15&flH17tR¢7n—%w—bT

fixXEUfl—F2®%mi%LX%v?2O®fLv

7%.flaW®Ifi—fi%$Lfit§m%@%momf

6i%‘E% L«'ClnF§>.,

[0107]¥bfi4Xfifi@afw%774w%x£

Ufi—F2w%%£U%u‘%f‘Xfvfsslufi

Hf\F—?flE%E1M\x%Ufl—F2K%%flU

%?—9a\fifi%?—9®mwV—tE$fi¢&1m

§Tfl@\X7v7S31fiBwf\?—§MEfiE1

6:1 2<=E U fI— F 2d)*F"‘—§7J:') 7’¢:§§i3_kU7 7’/1' Ilx

E$fi¢éofi$.%%7?4w®NvV—Kfi\77

%w®W%X®fi%fi%ifl&e&E\X?vTS3Z

«EU,

[0108}X?v7S32tBHf\?—5fl@%E

1%‘fiWt7?4wfi#méh£7Uv7®7Uv7

777%'%fifi%1t%%¢éttém\§nfm%

%ETFVZ§fi%¢%oWt,X%v7S33&£

U0

[0109}X7v7S33E%Hf\T—§fl@%fi

(311) J0O—163302 (P2000—163302A)

1fi\§wfwé%fl7Fux%fi%¢éo&m\x%

‘>'7°S 3 4 RED‘ .1

[0110}X?vTS34EBHT\¥—?flfl%E

la‘flE®fi&£taTH%7Dv7t774wfim

E0§%F§@EWH¢éU7?4WW7Dv7WCM

ibéaf.774wmfi¥fi%&%éEu.X%w7

35A£A.*b.774wfi7Uv7WK%i0.7

74WEfi§fi§H%%EH\X?v736K£Uo

[0111}Z?v7S35t5MT.?—§flE%E

1u.&mfi<7nv7w$fi7Fu2&%fiLT\:

wéfifi? F I/;<EiE_ii':‘n=7’ F1/X}: I_,“C§§:”E@‘Za 0 W-:\

X?vTS37AfiUo

[0 1 1 21%?‘ ,Z',':'"~:27°S 3 6G:;bln“C\ 5*‘-—&'M

E%E1m\fi%7§7§F7uv7fi%1cfififié

a&EB\fi%7Fu1§Vmfifi1BfiETéo&

E\X?vTS37KfiUc

[0 1 1 3} .17“/7°83 7¢:zswc‘ 7”r"—:’>7£?flfi¥fl%E

1H.:n$?®x%v7T%Eéntfifi%m%dw

“C \ fl$$s7)}'~J'?<?: 725-9 “C lr ‘U3 7'13 '2 7 6:0» '\“Cs7)-fi:I‘%E%‘

fififi%¢fi¢éDKm\x?v7s38NfiUo

[0114}X?wTS38E5hf\?—9flfl%E

1M\flE®fi&£¢oTH57Dv7t\&—y$m

T?—9&mm%%flUo::T\flfi®fi&&&of

I/xé 71:! ->2 7C:,7 74' J1/7:‘$fl*Jé.E 0 % ¢,»7:eb'=i%’E.‘O:6;k.. 1

7Dv7fi®?—7fi&—V$fiT%§flifl%o§

in .9J_Li;fl.U)i'fi‘%<t 7;») T I. \Z.—: 7“\:: v 7 L: 7 7* 4' I1/75"$r’J3

0§é%éKu\@§QN—VfifiHN—V$mT?—

?W%§fl§flEa&E\:®X?v7S38T\7D

w7m%%fi:n%mm1%flm%%flU774wm?
—?a.X?v7S37T¢fi§flk%fi%fififit?

%éoWE\X?vTS39K£Ua

[0115}1?vTS39K5MT‘?—$flfi§§

1u\7?%w®$?—&KOwf\xEUfl—F2&

m%%flAfifirLt#§WEfifl?%o§§flAfi%

TLfBBf\ifi?—§fiE0fHflH\1?vTS

33&EafwflEfiOfifo~fi\%%flAfi%rL

Twh&\X?vT40KfiUo

U)116}1?9TS40K3flY?y?—?flfi%E

1H\§§MAfi?—9fi\7Dv7®fi¢T%®0f

méflfifléflflfiéo%LT\¥—fifi7nv7®fi

¢T%bofwhfi\1?vTs41&£U<~fi\7

:v7w%&aT¥—$fi%m§nfmmK‘zhffl

E%%T¢&c

[0117}Z?vTS41tfiMT‘?—§flfl§fi

lu.E%N—§®E§IU7nfim§héfim%Efi

%cfi%¥—?fi4XE%§flU¢¢&bE\¥—?fl

&%E1w\774ww%%®%fififim$nt7uv

7@%—&1U7m%%fliKt%—&mfi%X&%¢

E?‘%§7Uv7®Em%Efi$Kfifl?—9fi4i

aLt%§flUo



APPLE INC. 
EXHIBIT 1202 - PAGE 1076

[0 1 1 8] L1J:“c"; %2s?>4M ;<"75*‘5a“75m’CL~§)7?4

w®x%Ufl—F2«®%§£%wflEfi%T¢&1

[0119]10—2 7?4wV4Xfi%#oTM&

b¢%fi

7 7411/dfiibf,7C'ffi$e¢>6TfJ*B7;cb\iz%é.:H:6i, 2Kb:¥fi<

7uw7m%$?Fu2&#tfifiLfB%.¥~&#

%TLtfifif.fi%73v7mfi%757E%—N—

3%%m;O%E€éo&b\%®m®%fl%@fi$&

3£M%EfifitfiLfu\%b774wfi4Xfifi#

ofu&t%tfifimfiEéfl&1

[01 2 0] ‘W4’ :<'7ffi'¥<¥?>5:‘75wTW:cL\7—r»1' 21%)!

EUfi—F2K§§flU%®$Wtvwf1fl15K%

¢7n—+r—h&§fiLT\%mmfiW¢&1

[0 1 2 1]"T41'f3§$5?>‘5}'75=—2’Cb1&l«\7T'1'}L~’i’)<

'4.':')25r—l~"2u',:%E<i1\i1*l3:’%‘%¢i §‘E‘§‘I :4—7*~‘/7”S 5 10:

‘ffihlfx *7‘-—§’,9J_Lf£1;4x§:E1Gi\ X-E'J7‘J— F 2015. $5.7;

U774wmfimNv#—E¢fi¢%1:m%HTw\

7T%wfi%Xfi$W§®T\C®fi®NvV—EH.

7?%wV%f®fifiW%iflTW?W°WK\Z?v

T5 5 2I\iEUo

[O122]1?vTS52tBHT\”—§Mfl%E

1&1%fiK774w#%%éfl%7Dv7®7Dv7

7fi7&Ffififim1t§E€étt$m\§mfm&

Efifj£7‘ F1/7\%${:'i'<'9‘Z.w 0 2210:. 7c7*~'-»7"S 5 3/\iE

5:12,

[0123]X?vTS53EBHT\¥—§fl%%E

1 62h ><~‘EUf1—F Zczéé flU'-”r"—?75:ififJfi‘9‘% 1. 2’/I

m\X?VTS54&£Uo

[0 1 24] 7~"f~:.'_7“S 54¢:}5ln“C.. 5"‘—,’?,*lJLff¥%%E:E
1%‘XEUfl—F2K%§flU?—§W%©TW%@

flW&flw?%o?—&fi%TLffiaf\ifl¥—&

fJ"fi’J‘C1«\:?Llf\ 1'7‘ “/"TS 5 5’\£'4'J‘o ‘Jr '7""—9

fi%TLTEO\?—7fiEoTHfiHflfi\X?vT

S 6 1«\3EaLu

{0125}X?v7S55EBMT1?—§fl@%fi

Hi‘ §:w“c’w%>5F¥.7Jf;¥'r"Fl/7\E*$fi€§fi‘%>o '{9’K¢:‘ 76‘

VTSBOREUO

[0126]1?v7S56EBMT\F—?%E%E

1fi\mtfi<7nv7®fiE7Fu1EmfiLf\:

®fi@7Fb1%fi%?Fu1tL<§%¢5ofit.

2?vTs57m£Uo

{0127}1?vTS57tfiWT1¥—7fl@%E

1 uZ;L 1213" “C“0)7L:T‘ "2 7”“C'§§iE§fLf:‘T?$fi'4:ffrC£’5L X

T. flfiflfigit 72?’)? WE: TD -y 7G:’)l«\“C 0‘)‘5J‘f-iii?

@fi$%¢fiT6oME.1?v7S58N£Uo

[0128]1?v7S58EEHT1F—§fl@§E

1&1flEmfi§ataTwé7Uv7K1&—J$m

r%—a§mm%%fln1;:r.mmmfi§:&oz

w57nv7K774wfi%iU§6&m%fiKfi\1

7nv7%w¥—&#N—§$fi?%%fl§fléo§

(312) J0O—163302 (P2000—163302A)

rig 9J1f;!E0)i*~1‘%t7;:o“c'w§u7"\:r -7 70:7 74' IL/75"¥|’Jé*

0§5%emu\m£&&—JnEH&—v$m?¥—

975"%2‘~'fl&";?1.»E:.) 73:3 «:€)1'7‘“/7“S 5 8'€“7’\:!~v

7t%§fl§né®w\fifit%§flU774wm?—

fit.X%vTS57@¢méfltfia%Efifit@%

Zn, 27{O:._ 757‘-)I7“S 5 9’\iEi£‘(

[0 1 2 9} ‘/'1"/F~;'7°S 5 9¢:::Bln’C, ?'—9£?J_Lf§£¥1;?E

16:‘ §§ilA,7”:'-7"—9r’fiL 7'13-y70)—F'—9I') T0)

i$m“C"fi‘&zi>—:’Cu\%»75>7§f:=E$UE|J‘9‘%>0 ~’c L1‘ 7‘'—:‘7

Iu7wfi&n§&:@¥—a#mm§nrwnw\X

%v7s53mEvTMmEfi0fifio#fi.¥—&fi

?—?IUT®fiWT$b1TwflK.Z?vTS60

«£01

[0 1 3 012--f-:»7°s 6 0¢::»s1n“C- --‘f—9flf§£§é§:fi

1H‘%fl®fi§&?OTUé7Uv7®fi%N—V®

fiEIU?K%%§n5fiM%flfifit\Efl?—?fi

4XE§$£U1fifibE1?—&flEfiE1M‘77

4w®%%®%%fifimént7uv7®%—9mUT

Ea§fliflt¥—y®fi{f%%?E§\£%7flV

7w£m%Efi$nh%¥—&v4XtLfgéfluo

Kfi\2?vTS61N£Uo

[0131}2?w7%n31n5uw:~?—&ME%E

1M‘flfl®fi$kfi0TUé7Dv7®fi%7§7E

V7Dv7fi%1Bi—W—34FKi0$E@éoK

C21 X7“? 78 6 2*"\iEUo

[0132}1?vTS62tfiMT\?—§Mfl%E

16$‘ 7,“r4'1L/0)/\-_~» §7"—a:E%i‘9‘%>o '§“7.:t2b?a\ :0

&WTfi\7T4WV4ffiW$#t&flTM&®T\

7?4w#42mfi%%%fl«v#—%fimm¢mL
T\ifiLtfi®NvV—§\7?4wW4X®fifiE

%n%tt«w§—u%§mz51

[0133}ULT\$mfi4Kfifi#0fU@W9E

7r%wmxEUfi—F2&®S%fla®flflfi%T¢

Eu

[0134)11.774w®E%

03E‘XEUfi—F2E%%§hTwé7?4w%E

%¢é%mfl$$mtouf%%fi&o

[0135}7v4w®EfifiKu\¥—&®§%mz

®fi&&t&7nw7&MtfiE7FL2&%®7uv

7mHLf\%§7nv7mfiLf%Lw¥—9E§$

Eta, :0)2': $1 $w~?*‘—§’75"%fJ>2‘“L“CL1»Za7‘\:1~y7

M‘774w@E%fi%T¢éi?%flfifKfi%LT

B<o:nu;0\7r%wE%muE%fi%$Ltt

Lf$,774wE%Wmfi%KEm¢é:&fifl%&

fi&o

[0 1 3 6} :0); 5 72:7 rr«1'rLE%"ra)$JIIEc?)E[-17kH’~J:c

MEE16E%fiLTfi%¢%o

[OIBTIX16(a)E%¢l5E\7?4w®%

fifi\fi&?FL2F11®7uv7t%mEh\77

4w®K®%%fl\$E7FbXV2,w7Dv7K%



APPLE INC. 
EXHIBIT 1202 - PAGE 1077

%§fl\774wmm®%%fi,fifi7Fb1F31®

7Dv7K%m§hTwttTéoifi\fi$7FbX

F11®7nv7®fiW%%uF61\%flTFu1

V21 0')7"\:~~;7o'>%§B'J$%¢i F41 . §fif£i?}‘~‘ L17‘

V3 1 0)7"E-">'70)?Z'a’J£E'J%*'::—'6;l: F 1 1 'C“3?>’J7’:t§‘E>1,

{0138]%LT_:®l5&fi%®t%E1fi$7

Fbx\21m7Dv7m$—§E%%mzé&¢%1

:®t%u\%f\E16(b)tfi¢l5K\§mT

u\%)”s‘.|JL:7“EI -y 7 ¢:§fi'f$7’ }‘~‘ 1/‘Z V 2 1 73%|] 0 £1? 1 Z

w7Wv7tfiLw¥—&E%%flUo::T\fiLw

?—§§%§flU7Dv7®fiW$%EM\fiWF—7

fiu$flifi?w%7Dv7mfifl%%E14V7UX

‘/I‘ Lfcflfi. ”93‘7ZC2b% V51 §’§_%i19‘?c- 1

[0139]:®&HT@.fitfifi7Fb1%%Of

nv7fi2o#ELTm&:tt&éo%Lf\:fl$

m20®7Dv7®5E.%W§%fii§Wf®7Dv

7L:1=§¥r*1§ir1’Cw% -7"—5’ffi'%§r"r L.L473’7J’r"—57’C'I> 0 1

%W%%fi$éwfim7nv7m%ménTu&$—&

fi£HfimF—9tt&°

[0 1 4 01%-L/C1 %"rLu\v7*'—5’a7)§§5$¥m*'IZ“.=F?C:

%TLk$\WE\E16(c)tfi¢l5E\fiM¥

—?fi§§£iflTwt7nv7Efi£¢%o&E\:

mt%m1fim¥—&fi%%fl§hfwt7Uw7cfl‘

L/Cifi£*1&f$Efi$E'<5‘0)’C‘¢i7:c< . E"*4“é1'9*?g.7“\:-:/7<7)7“

Dv7757EV$%£1t¢&fiHcL(b§1&#

%E¥??4EV7T\Z®7Dv7EfiLTfi£flfl

%MfiifitLTB;wo

[0 1 _. 1 1 J/1:031}: 57.f:9&ffl0)$J1IEc:ow“-:1 :3! 1 7

C%fi7u—++~h%%%Lf1%fimfl%#%1
(01-2)774wEE%¢%%u1%f\2?vT

s71nfiwf\?—9wfl%E1m1%%mfi%t&

/5 TE‘ -9 7 75:5-i3¥R'3‘/Ea O b’k’L’\ 1'7‘ "J 7° S 7 2f\£?i’J’o

[01—3]Z?vTS72tBHT\?—§flE%E

1m.Efimfi%kté7nw7m%fl$%§fi$H

L1%®fi§14V7UX7FLfifiE\%LH?—9

*3§flU7Dv7®%W§%tLT§E?%oEh‘

%'fLL '=?'—§‘ :v%%fla‘: fa ~y 7o’)§fi¥$7’ }'~‘ 1/ant L

T1Efimfi%tté7nv7mmflTFu1kfiDE

E§E¢5o&K\X;vTS73RE@o

{01—4}X?v7S73tBMf\?—5fl@EE

1&17nw7m§§flU%Lw¥—fiE$fi¢&1m

c1X?vTS74t£Uo

[01—5]1%v7s74tBmf1¥—&flfl§E

1fi1%wfw5WE7FL2§mfi¢&°mt‘2?

"-778 7 Edlfiflo

[01—6]X?vTS75KBHT1F—7flfi%E

1 -5:1; %'—57e7J§Ef.»i'€’C%T Lrmzs f:>E.‘f2*Z~”:¥|J51'J¢

%o%TLTW?Hfl&\X%v7S76&£A\%T

Lfunfi\X%v7s79mEU°

[0147]1?v7s76tbmf1T—&%@%E

(fl3)J0O—163302(P2000—163302A)

1fi\mEfi<7mv7®fi£7Fb1§%%LT\C

o').3;fifE7’ It‘ I/1?_':1§a"=é.'7’ }'~‘ 1/Axt L“C§§2Efi'>:.> 0 EM;

X?vTS77NfiUo

[0148}X?w7S77tBMf.?—?flfi§E

1w.:niTwx?vT?%%éhtfifi%m£6m

“C. %JfLw~“r"—7%%%iLir7"\:z -:»7o:om’C0'>éa*fi~E§

Efi$2WWTé1MK.X?vTS78N£U¢

[0149}1%v7s78uBmT1¥—9flfl%E

1&12%»7s74fim$énmm@7Fu2w7n

v7t,&—V¥fiTfiLH$—&%W&%%flUoC

CT‘@flWfi§t?0THé7Dv7K7?%wfiM

§0%6@w%fimd.17Dv7fim?—9#N—§

$fiT%%£:h%1§t1mflmfi%t&ofw&7

n»7n7r4w#m:0§5%9mu,@E&&—9

fifiHN—J$fi?¥—&fi%%fl:fléo&5\cw

X?vTS78T\7D~7K§§fliflémM\%L

m7 7 4 Jl/0')‘I‘''—9 & , .27? v 7“ S 7 7’C"f’EJflZi‘frLfi:5J‘

fi%flfifitT%%o%LT\C®1%vTS78®%

Ci‘ 7x‘7‘~‘27"S 7 SK?-9’-I?&¥iEE’¥5T%')iE@L<

[0150}*fi_X?wTS79Kbm?\F—7%

E%E1fi1fi&EE%@fi§k?dTHt7Dv7

1 1 E5157’FL/ZfO‘§§IkE§3’1'?1flE>fJ‘?:u<73‘7i’5i5'JH'J¢E>9

£%?FuxfifiEénTm&Hhfi1x?v7s80

&E£.fi%7Fb1#$E§flfwtfi%fi.Xfv

7’s 8 1 «E1132,

[0151}1?w7S80KBhT1?—9flfl%E

1&1fi§K%LW?—§E%§flAfi7Dv7®fi%

7§7EV7Dv7fi%1KfiET%oWK\Xfvf

S82&£Uo
[0 1 5 2 1 #731 2?~:»7“S8 1 c::§sw’C\ 7”r"—57M

E%E1H\fi%E%LW¥~7E%§flAfi7Uv7

®E%?Fu1K\fi&tE%mfi%t&ofwt7n

v7tfiEéhrmt§%?Fu2®fiEfiE¢éoK

¢:_ 7\'}“~,vT7°S 8 2P\iEU¢

[0153)x%v7s82u5nf1?—§flfl%E

1&17?4wm«v§—E%%¢%o¢&b%\77

»r ;w>E%"r1:; 0. 7 7 4 MM xvavgfiaa ::mm :25

WfiE*ril:fi*‘a?,» as arc: $1 LIA7 9» -4 1L«+7“-1’ :<‘a)*r§irIS%>£'é‘tr

Nv7—§%EKWfiLT.7T4w®NvV—§E%

¢&Q&m\2%v7S83m£UU

[0154}X?vTS83tBwT1?—9flfi%E

1&1EW?—9fin%flihfhk7Dv7&fi£¢

%o&B\:®t%M\fiHF—fifi%%fl§flTwt

7uv7tfiLf%£fl@Em¢®?M&<\flyfifi

7nv7®7Wv77§7EV$fi£_Zféfifitt

Tfi§\%@%fi%fi94E77T\Zh%®7Dv7

tfitffifiwfléflfiifittfaiwo

[0155}U:T774w®E%%fifi%T¢%1

[015b}12.:5—fimflmflfi

m:wi5fi&X?A?@1x%Ufl—F2Efifi77



APPLE INC. 
EXHIBIT 1202 - PAGE 1078

4w%%¥flATw&t%%\x%Ufi~F2t%mé

hfu%774w%E%LTw&t§&Et‘n%&0

fifififi%éht0\x%Ufi—F2fi¥—&mE%E

1@$fiflWKfl0%§ht0¢%&‘fltfiflTFb

xé%0@fi®7mv7fifi%K#E¢é;5&fi%

(¢&bE%$7FL21§—)tfioftiotb.

fiwd.fi%TFpxT%L%§ht7uv7fifi£L

:3-:t‘\$ 57;c4Rfi;E(fi“7;c2?)1aii§%TFL»1:—7—) ttra

fL$wtO¢£W%fifi%é°

[0157]%:f\$%%EfifiLt>x$ATu.

Efififififiéfififiéfit‘fifl?Fu11fi—%E

$7Fb217—%fimLTfiE¢éI?—fimfiE%

fl§fi5i5c¢&¢MT\:@la—fimflWmflm

Owf . §i$E!,:§§EEH'9"%> 0

[0158]12—1 x?—fim%—7w

$%%&EmLt&1?ATM\Efififlfifiéfififi

éfit.%flTFbXI?—@fifiTFLz13—®m

méfififi%LT\fi%TFu11a—§fim¢%kb

tfim¢%%—7waLf\I5—fiH%~7w%fifi

¢%oI7—fim%—7wM\fi%TFux13—®m

mtfiHfim§fl&f~7wT%0\I5—fi$fiEfl

@éfi5%m_?—&ME%E1®Wflx%u4m~fi

WmfifiéhaoI§—fim%—7w@tbmKfi§h

Twtfiwm.I9—fiHfiEMfl#%TLt&.fim

éhéa

[0159}:mx¢—mm%—7wM\E18n%¢

lit‘1%ETFD1KfiLT‘%7Dv7®EEfi

fiEfi¢1EvE®%fiEfi&t?~7wT$éomi

¢hH\I5—fim$—7wM.1xybU%t01E
vF&§0TB0\%IVFUHfi@7FDXwE%fi

%%F01XHF11Tm¢°wfl®fi%afi%7Dw

7fiNfl%5%é\:®l5—fim?—7wfi£m5fi

fill; N/8N4’ }‘&7;E/32°

[0160]:mI§—fi$%—7wm.$fi%@fi$

§fi%LTn%t%&\%é%&%fi®fi%#fiTLt

&%a?.%7uv7®fi%fi%Em¢Em§%%wfi

3&6?

[0 1 6 1] Eeé.*"~£f$*I*E‘?&>£1‘§¥Li’InéZ>fiEI=¢:;!5w

“C1 i&i*=ififi?;é7i'%'@“f:E7§*‘ F01 73:3‘ Zccbl‘/}~ U

fl\Efitfi%T%é:tEELTu&#.fimm\fi

§I7FUKfiE¢éfi@TFD2fi\fififlflwfifi

ttafwéfnv7iTmfimmm7uv7mE%T

FL/:(’C‘¥EE‘éA‘1‘(t«\7;*b\: t %:7rL'CIm?a 0 :a)i}2.fi.;E

ma§d.%&®fl@#£UKfiwT‘fifiF11K¢

éfi%fifi%0.§%7Fb1I3—f%&#E5#$

$fi&fi%T%&°

[0 1 6 2] :72. $/a‘%f§'|%$=1?zE1~‘§‘>°;§ L»'CL\»Z)H%EFCr:

BWC. ii¥..%.=4fi1'=‘._%E%©“11fiw* F1 1 ma Ex . %0):n> I~

9&1%§I7%UKfim¢éfifi7Fu1fi\fiE%

flwfi%&&vTw%7Dv7§T®fimm®7Dv7

(314) JOO—163302 (P2000—163302A)

®E%7FVZ&LT%E§hTw%fi\WflTFb1

Kfimbfwfiwfifiéfifio:wfi%®téd\%&

®wflfifiUKfiof\fifiF01E&&Wfififi@

0‘fi%TFb2I?—T%%#E5#$fiE€fi%T

J?L‘>?>.1

[01e3}~fi\$%%fi%%mfi§fi%rLk%%

T.fi%fi%&%¢@# 11®t%.%®IyhU

M1£§I>FUmfimfié%ETFu1fifi%TFu

2aLf%E§hfwémk\fiE¢5%@TFL2fi

#EL&wCtE%LfH&oLtfififxtwfifiw

&§@~%fi7FbXI§:T%£o

[D1641$t.%%%fl%fi®fi%#fiTLfifiH

T,E%fi%§%¢flfi_O1®t%\%®I7%U

M‘¥§IyhUtfiEfi6fi$TFu1Kfi¢éfi%

fiE%&W%&&o1wé:a&fiLTn&Q

[0165}12—2 Efi?Fu1Ifi—®fim

03¢.u:m;5¢:3—ma%—7w&mw1fib

h&.fi%TFbxIa~®fiHmomT.Ewmfifl

§%WT%%¢%1

[O166}flZE\H19Efi¢l5E\%flTFD

Xr101®7Uv7EOHT\%®fiflTFb1fi

V11.%®§fiTFbZfiF31T%0\&t\%@

TFb1F171®7uv7nowf1%®fiflTFu

27')‘ V31 . %0’)i§=’I’:§7‘}<‘l/2795‘ V2, ’C“EE‘r>7‘:}:'§“

in it‘ §1%u*fl‘?F1/Xi)‘ V 2 1 0)7"\3~y’/C:4’a¢TJ?.’/it

tnz'§“ZE:o

[0167}:®a%\$GE@fifi®fifi%wwflfi

fibh£t\%%%flfifi®fifi%K#of\Ezom

%?i5t.fi%TFu2I5—mfiEfifibfléo

[0168)%f_Wflfi%Tfi\E20(a)KRT

J::3C:~ §fi*§i7'T*"l-/X V11 ‘Z1 V310)*'EfL%’:‘rLG:

OVVC. ;‘£5'—1*fiHi’-Tf—7"I|«'<7)f|E£;‘. T5"‘\"C$)J§i.HfIE

V01 tfi‘/Zn, if’; $'é.‘%f::-'§$|i<7)§1f3*7‘-—7"JL'£\

$ffi%fi’mHH1tfi%o:m&§.$fi%Efifi

®E%?~cWwi¢$<fifikofbmwflfifitfiéW

[0169}&K\fiETFbXV1,®7Dv7EO

MT®%fiEfiAflUo:flm;O.E20(o)t%

¢:5K\mETFu1*11tfiE¢é£m%—7w

7/7fI_'E_5ELL, éfifi?’ F 1/1 ’ 1 1 0')7“Er~y 7c7)5fbJ}$T}='1/7‘

®fi.T&bBV1O1téfl&1it\fifl7Fb2

F11Mfim¢éfifif~7w®fiu\%@7FLz

‘11W7Uv7W§%TFb1WE\¢fibB'31

t§1l%o

[0170}mK\fifiTFb1F1_KfiE¢5E%

%—7wwfi#%LE¢$E7Fb1F31wIybU

Efiflféo:®a§\fifl7Fu1F31®I>bU

tw\Wfi7nv7#%0¥T$hTw&mmT\E2

O(C)E%Ti5K\$fiTFDXr31EfiE¢%

:5—mm%—7wmfi%V11t¢%o:t‘fiflT

FbxF31Efim¢é§m?—7wwEfi\§%fi®



APPLE INC. 
EXHIBIT 1202 - PAGE 1079

%%?FvxmE\¢&bEF11a¢é°

[0 1 7 112111;‘ I—3—+fitH-?—7":WJf1E7‘J*‘F: 1 a

§fiThé%@7FDXV31®7Dv7EOHT\~

wfifiéfififlflo:ma§\fifl7Fb2F3_m7

nv7d#ELfB0.§a7Uv7wfifidE#ufi

AflU:&#T§&cLt#of.E20(d)K$?

i5E.fi@7Fu1131Wfim¢%I5—fiH?—

7wmEEF01&¢éoit\:ma%\%fiTFu

RF31Kfim¢%Efl?—7W®EM\fifi7Fb1

F31®7nv7®%fi7Fux®fi\¢&b%’1

71t¢éoit\%fl7FuzF31mfim¢%fi%

?—7w®Efi\fi@7FVX'31®7Uv7®E%

TFu1w@\¢&b%F21t¢é1

{0172]mt\%fi7Fu1F31Kfim¢%fi%

?—7wwEfi%Lfi¢fifiTFuxF21@1yhU

Efiflféo:ma%\fifl7FvxF21m1yhU

tfi.Wfi7nv7fi%0£f5nfw§mmT.E2

0 (e) GZf<‘§‘J: 51:. %r’Hf$7’I~“L~1 F21 1:m1:~i5“»:’o

VI-3'—7ffitj'.T‘—7“1M7)f1E% V 1 1 3c'd‘/21:1, ;E7i:\ éfififi’

FuxV211fiflfi¢é§m%—7flwMai1fi%Em

%flTFLX@E\T§bEV31t¢&o

[0 1 7 3] 2131:‘ :5—1fittH“*—7“1Lo*)f1E7ifi‘ F 11 a

«"::~2'CL\Z,)§n’%f§'E7’1<‘1/,7\ F21 0)7“1:w7L:o1\f\ %

m%%®fiAflA%flA%eL@L&#%.fifi7Fv

1753‘ F21 a)7“1:r ~;r7¢;‘r1’%71‘*F.L/Cl4\7;‘l«W)'C‘L :wE&ls”E.“

T\fi%TFb2I§—T%&:tfiflW?%°

[0174]12—3 1§—fiEfl@

¢%w&fimLt&1?AEBmf\%fiTFux:3

—mH¢%1%—fiEM$M.uTm;5mfi5o
{0175}fifl7FL213—fi$Dfw%t%K

fi.fiU%fl7Fv2%%o7mv7%%h%h%N

5o%Lf,7uv7tLf%$tbmfi1oL@&w

%fiEfi\%$§7Dv7&$#LT\fi0®7Uv7

fififik¢%o

[0176]it\fiUfifl7FDX€fiO%%fi7U

v7(7—F7Dv7E%<o)fi§fi%%%%KM\

%fl%%EkfiLfE#$éwfi®7Dv7&$@?o

QB‘—fi®7Dv7®fiW%%fi’2551T%0\

mfim7uv7mflflfi§fiF01®%fitu‘fiflfi

%fiF2551®7mv7Ei@¢;5m¢éo

{0177]&h\fi$fi\Ht§:7FbX%%O7

uv7fi@fi@ataLfb.%haw%fl%%®§d

1T%&°:m%#m£ZM§%&mii&%%mM1

az?Amw?E%mt15—fiEfl@Efi5mfiwfi

<.f%@m%—Ft¢&o

[0 1 7 8] if; 71<¥%HH'”:*iF§.F4L7":&/,z€—111:i5Lu

f1fi%7Fux17—fiiUt%étw\xEUh—

F2§fiJ¢%T7U7—&ayV7FWmT$XEU

w—v2u%m¢a$—&%mmunfiw&:a—a¢

fl@&fi5i5E¢&oEWmEd\MiH1mTc$

(fl5)J0O—163302(P2000—163302A)

H%i5&I5—fl¢M%%fi5;fiK¢hfi;wo

[0179}¢&b%\fliH‘fi&m£%7Fbxfi

%LfiT7Uv7tLTfifi7Dv7Efl0§Téo%

LT‘fi%®7Dv7®?—9EEL<fib6N—Vi

Tfiaflkfi.%w&—§§?w%—&%%fl7Uv7

c:t—¢éc:®z%1%fl7nv7®%%757fi

‘7Uv?fifiJ£LTfi<oC®$5QI5—fiEM

flu‘fi§t&éF—&fi%fiF—&$w;5m¥—&

wfi¢?LE%#%%?—fiw%fiK1%Kflfi?%

éu

[0180}12—4 %%%@fifim%%tIfi—fi

Hi§Tf;:?Jif§

$%W§fifiLt&X%AKBmf.%flTFV1I%

—%fi%7FLx;7—fi%$¢%®u\F—9E%M

fiwfi¢Kfl$Wwfi%fi%$Lt%éf%éo%L

T‘$%WEfifiLt&X?ATfi\ifiLfil5K\

?—§E%M@t%fivfx%Ufl—F2tfim§fif

né$%%fififi&#%n¢%i5mLfv%1Lxm*

of‘%E7Fu2I5—%£%7FuXl5—#%$

¢&a%Efl\fi%%flfiflfi#fi&tG(Hgo%L

T1fifififlfififififiafiofmbkémuxfitx

%Ufi—F2EE%¢éa§t‘£Tm7uv7mfifl

%fififi&%NELffiéfiflfifiéfifififémflfi

.»1Z~'d"‘fizoz*L é G

[0181}%:”1:w&x%A?M\i%%Efifi

Efifi%?&%E\$T®7Dv7%flNET&H5C

aKEEL\:m&§KI5—mHfiEMEEfi%Efi

5°m§¢nH\%é%flfififiF%t§afwét%

Km.WE7FuX15—%fi%7Fu21§—fi%$
LTw%fi%fid&ww?\:wt%KwI5—fimfi

mwfléfibfiuafifibfix:®fiE?fi.%%%fl

%fi®fifi%%KfiH\I5—fiHHEfl$Efi5o:

nKl0\I3—fiHflFflfi®tmEx$Ufi—F2

m%fim?7t2¢&@¥#&<&%¢%®fi%.Wz

H\x%Ufl—F2®fi%#&Eflfifi%t@%1

[0182]:m:§—fim?¢MflM\mF®;5&

iwtioffibhéo

[0183](1)¥—&Mfl%E1mW%x£U4:

o‘)§1fi:”r— 7"I.»i>$“C F0xffff1 “C‘$'JJ,EH1I:@“é 0 it:

W%XEU4iEI§—fiH?—7W@fi@Efi%L\

£’1§Z.:I::'&—1*fit17“-~7‘11/%£’C F 01 'C"FJJHH*ll$fi"%> 0

[0184}(2)7Uv7®%fiKfi§?éo

[0185](3)7nv7#%fifl%flfifi§fiAfl

A,¥§fifiEflfifiEfihfEv%?v7?—7wE

fififiéo:®t%\W/$W737#FEm$fi1?

$6?‘fihfl7Dv77§7fiV$fim1XMV$fi

£1T%5%fiKw.Ev%?v7?—7ww¢mfifi

TLt%\W@7Dv7K%%LTMfi§fi0fi¢1

[0186](4)7Dv7®%fiTFb1(flF\fi

@7FVxAt¢%°)a1£%7FLx(flT\fifi



APPLE INC. 
EXHIBIT 1202 - PAGE 1080

(316) J0O—163302 (P2000—163302A)

7FvxBa¢%c)t%%N%o

[0187](5)fifi7Fv1AfiFmHfi1®%é

LL P7{<7)7"EI~‘/7’\$5§3JL\ ti 3 ) ’\Eofflf$%¥a‘a'eV7

fifio

[0188](6)I§—fi$?—7ww$E7Fbx

Amfi%%N&c1§—fi$%~7wwfi@?FvxA

®W#*11t&oTw%%%u"01m%%mz%

tt£E\fifl$~7w®%fiTFU1A®fit1%fl

7FUXrAJ®7Dv7®%E7FLZE§§flU°

it_I§—fiw?—7w®fiE7FvxA®fifi

F01a&ofm5%%fl\Em%~7w®fiE7Fu

XAWfiEfiN5e%Lf\Efl?—Tw@fiE7FV

XA®fi#VmHH1®t$M\%:E\%fl7FD1

A®7nv7wWETFv1EE§flUo

[0189]&B\Em%—7w®mE7FuxA®fi

t L?‘ r0XffffJ J£l9l~0'>f|E75“$E¢:J\’)fb\Z;ui».'%'/e.‘£:\

%@7Fvx13—fi%iLfwé%%T%%m?.fi

E7’ 1*‘ L/X.1:fi—£~:§Ff©"?o:J:‘7'—§TTFflf$’a‘:?“r5 1

[0190](7)E%?~7wmfifl7FbxAmfi

t\mflTFuxBwfiéEl¢éo

[0191](8)fi%7§¢#F7nw7fi%1t&

ofu%WEfiN&oF7Dv7fi%1t&ofwfl

fi1E%7Fv1ufifl&®T\m®7nv7t%§

L.(3)Mfiof%a&fi0£¢o

[0192](9)%@7FuxBnm@7Fvx#fi

mSI..“CL\Z;)fa'=t“5 7W5.-1 Effia-7~~7‘Jw£-fifitnT.fi§?3»3‘

$0§m7—7w®fifl7FDZB®@fiVMfifiJfl

%®%%fi\mfl?Fu1Bmmfl7Fu1fifimLf

w%°*fi,Em?~7mmfi@7Hu2RwfifiFm
fifi»w%%fi\fiE®7nv7i?®%HTu\%@

7FbXBK%fl7Fb1flfiELfw?wo:mt%

bi‘ ;'L?—$fi1tfi7*—’7'1L»0‘)§fifE7’ F‘ I/1130D+F$I¢: F 1 1

§E§flUt&£u\§m%—7»®%fl7Fu1B®

fiKfifi7Fu2Awfi&aA¢%¢%®%.&®7D

v7KfiflL,(3)KE0T%flEfi”fiTu

[0193]¢fi\§m%~7wmfi@7FvxBmfi

WFMHfi1Efi0TB\7Dv7®fi¢iTL@flfi

§fiofw&w%%TM\%flTFux3mmflTFu

7\75‘7IE$'I~5:i"J‘J7'l5L“C1fl7ZCL\0D75‘fliHHG75"C‘6i7§£lflo #7::

bk.fi£7Fv1BmWE7Fvz#$%KfimLf

w&u%%a\%&flfl&£mffi<cfinf\#5?

%jDV7fifih&%%&®2£Ufi%0%%o

[0194](10)$fw7nv7ufiLfflw&fi

at&\I5—mm%—7w§§%¢5o15—mm%

—7"Jlx<7JfIEf3" F 1 1 t7.;~»’CLvZa%fiIE7 F1/Kai‘ WJJIE

7Fu1fifimLfu%wn‘¢&bB\fi%?Fu11

'3—i:*'%E£:L,fw%o .:0)&%1i. _‘JcH&?—7"IvP~1-5:iE

fifiwfuv7m%flTFvXfifl%5hfu&®T.

:h%mwfm7nv7&%fiL‘Ew&I5—flm%

@%fifio&%\I3—HEflEéfiat&H\I3—

fiH%~7w®E%F01KL.§%¢é§m%—7w

0)fIE7i’ r0xffffJ L::L"C§5<o

[0195}$%%%fimLt&1?ATu\miwi

in‘$fi%@fifiEfi%?&&§m13—fimfiE%

Eéfi50mT.:w;6&$%%Efifiwfi%&UI

5—fima¢%@®§%w&fiEmomf_Hzlfii

H23K%¢7u—%w—%E%fiLf.Ew%flt%

fifiéo

[0196}fiB\::Tfi,Efi&LTI,A,B,

CsDsT{I)EfifiL\EfitLfNE@$$éu

Efilfi‘%@?Fu1fiAfiéh%%#T%0\Efi

Afi‘fiflTFDXfiAfi§h%EfiT%0.§fiB

M\fi%7FV1filfi§h&fifi?%0.§fiC,D

M\%fl%§®@filfiéh&£fi?%0\£fiT

(I)u\m@7Fu1’I1KflmféIfi—fi$?

—7wmfiE%¢§fiT%£°:t\EfiNu\%7n

v7fiEE¢fifi?%%o

[0 1 9 7} E/e."+'%‘~'fEi.'r%fii=5:1r#%'w’:>;“$»:’oBf%;c;.t. 2 1 an

~'f~~»7"s 1 0 1 o::%3w“C\ r‘r“——W&f£££éE1 cat‘ Em?

—7")L'é-’{dJJ=IHftL\ $'C-7)f:E'é- Foxrrrn &H5_’E)o 2511:

2'T*"/7”S 1 0 2*'\£{i‘o

[0 1 9 8} X7*‘:»7“S 1 0 2-5:3/stn“C\ ~?—"—9§flf$£é

E1u\I§—fi$%—7w&mflmL\$f®@E

F01&?%a&u2%v7S103«£U<

[0 1 9 9} /'<?‘:’7“S 1 O 36Z2"5b\'C\ '7~"—9flI$£:'

E1@.§fi1tF01%NA%éoKt1%v7s1

0 4«'\i@U°

[0200}1?%TS104K£Wf\F—?flfl%

E1-5:. %Jf$7’}%‘l/X V T 1 €).7"Er~:r7<7)fiJ"€5E%T§£'f%¥=li
§XEUfi—F2#6%AflUo&K1?vTS105

/xiéaim

[0201}1?WTS105K$wf\?—9flfi%

Elfi‘X?vTS104Tfi%flAfififl§flfifi®

W/$W7572§fiLT.%@7Fu2FT1m7n

"x 7fa*'fiFfififi’éia*.”:.‘75>%$IJE|J'a“% 1. 1'%FHWfiE’C'aP>:mfiL

X?vTS106KfiA\fim%W%T%hH\X?»

7°S 1 2 Qmiéilm

[0202}1?wTs106m3mf\F—&flfl%

E1621‘ 7‘--?~:»7°S 1 0 4’-:“§fi¥;il./.f:'<9J‘%J%f£¥'r§$1E€>

7Wv7737E§fiLf\W@7FD1VIJGTH

v7#fim¢@%5#§@Eflw¢&o§¢mmm\7

CW7 75775" ‘5"uE'—HfE.F|‘JJ X121: ‘EH31 62:Zr<v'ClnZn

£r)’.‘—i.‘75r=’£'5r‘|JE'J“€3‘>$., 7"\:I~y 7 7—77‘‘#‘ GEEEEFFJ1 Xci

VEm1t?0TB0\¥§7nv7fifim¢?%h

H\K?v7S1O7N£Uo§E.¥§7flv7§@

mmT§HhH\x?v7S129m£UQ

[0203}1?w7S107t3wf.?—&flfl%

EIM,Wfl7FVXF1J®7Dv7EOMT@fifi

§Evk7v7%—7wKmi&1mt\1%v7s1

OSFQEUO



APPLE INC. 
EXHIBIT 1202 - PAGE 1081

[0204]Z?v7S108KbMf\F—7M@%

E1fi.x%vTs104ffi%$Ltfifi%E%fiB

£E’)"L VC1 %1f;E7’ }~"1/1 F I 1 0“)7“\3~u70)Efiif$7'l~“L»

XE§fiAKfilL‘WE7FDXV11®7Bv7®

EETFbX%?%Btfil¢é“mEX?wTS10

9fvEUQ

[0205}x%wfs109m%mf.?—2flfl%

fin: Awffiffi Foxmu “C%%)¢5=?:.*:b=i—5éIJEIJ©“é.o

Vmfifi1TQHhH\Z?yTS11OK£fi‘Fm

f1°1°1°1 ’C‘%:?’Li‘;". 2 2.’/).X5"~:27°S 1 2 OKEU1.

[O206]X?vTS11OKBwT\F—yfl@%

E1w.I3—fim%—7wmfifl7Fux1A1mfi

§'§l§lf'\'E>¢ :5:-:::»:+-yrs 1 1 1«'\5E<i3u

[0207]1?vfS111EfiMf\?—7M@%

fi1fl\I3—fim%—7wwmflTFu1FA1wfi

fiF11T%é#&flflf£oF11T%hfi\1%v

TS],12ffiE$. '11'€&H7uiz5*vTs1_30

IQEUO

[0208]1?v7S112KbMf\F—7flE%

1H_I§—fi$%—7wwmfl7Fu1FA1wfi

_O1E%%fiiéoKE\X?vTS113K£
o

0 2 0 9] 1*7‘*;'7°S 1 1 3-52.4‘/_>’1«\'L’\ fi"—579I_LTE%

fl.§fi?—7wmfiE7FbRVA1®fiK.E

’I1(¢&bBW@7nv7F11>&%%flUo

E\Z?vTS114KfiUo

0210]x?»Ts114Kbwf\?—2fl@§

;H\fi%?—7w®fifi7FuxFA1®fim\E

’R1(fi¢b%fi%7Fu1FR1)&%%flUo
WK\X?vTS115RfiUn

{0211]X?vTS115EbWT\F—7Mfl%

Effi\fi%757fiVfDv7fi%JKfivfwéfl

€#&flW€&°F7uv7fi%1m&ofn&Hh

fl.1?vTS116K£$.V7nv7%%1K&v

’Cln:i’lGiL 2 20)X'?"/ T8 1 2 ORSEU1,

[0212]X?vTS116KBhT\¥—7flfl%

E1d\fifl7FvXFB1tfiE¢6Efi?—7wm

fiEflNéomn\x%v7s117mfiUo

[0213]Z?WTS117KBMf\?—7fl@§

E1fi.%fi7Fb1FB1tfim¢&Em%—7ww

f:E7:fi‘ F0xfi'fi1 “C“§)%>75"£‘$'13‘}'J”€1"§>e Foxffffl ’C‘?>i’L

H\X?vTS118K£A.'mfifi1T§HhH.

W12 2a>:<:r-v7°s 1 2 orxitinn,

[0214]z?»7s118Kbwf\?—5m@§

Elfi.I3—fim?—7ww$fl7FD1VB1wfi

§V11K§%fii%omK\X?wTS119&£

U0

[0 2 1 51X‘/'-~:v7°S 1 1 9L::k$b\f\ '7"“'—§7flf$%%§

Elfin I5'—1fi€Hfi7T‘—7"Il«'~7)§fif£T? F121 VL31 VDTFE

E1$fl7FbXVA1&%%flUoKt\E22w1

E

2

‘£1’

1

E

fl

I

I

E

fl

(317) J0O—163302 (P2000—163302A)

~?~y7“s 1 2t,)«\3Ena,

[0216}R22wX?vTS120t5Mf\?—

2mfl%E1u\%fi1®fit1%7uu7fi&fifE

fiN®EtEmfi¢%°1<NT&Hnfi\2%v7s

1 2 1’\iE:?:~_ I<N'C%:x‘”L€i'. X7"-v7”S 1 2 8*\£

U1,

[0 2 1 71.2--‘f~;w7°s 1 2 1 -5:$5u:“C. -?'—57£7J1I$g§

E1M\§fi1KF01&fiAféoKt1%v7s1

2 Zfxifitro

[0 2 1 8) .7<'”r‘:'7°S 1 2 21:-:5w“C\ ~”r“—Mflf$§§

E1m\:§—fim%~7wm%fl7FuxF11®E

a*:TT'9“§E§§5zT ( 1) 75*‘ 1 1 1 ’C'26fE>7§V&1iU.EU'a‘E>1

V11 '<“7Zc1'h‘1di'Xfi"“/7‘S 1 2 3’\3@.77u V1 1 '6'?»

2’L£i'1-7‘-V 7'8 1 2 SKEEUO

[0 2 1 9} /'<*7“‘27°S 1 2 31:-£51111 ~“r“—9flf$&§

E1fi1§fiI®Ek\%7Dv7fiEfiTEfiN®E

tEmfi?%11»NT@nH\:nTflE&%T¢

23/: I =N“c"‘7.Z<‘1'T:m1’\ :<~,'v"~~/7°S 1 E4f\iEUo

[0220}1?w7S124m3wf\F—7flE%

fi1M\§fi1wE%1%V7Uxyb¢%Q%w%\

2?v7s122&Eofwfi&fiDfl€o

[0221}§t\Z?vTS122T§fiT(1)fi

V1JT%6t§%fi\ifiLk$5E1?vTS12

Sfxifiixx, : 0?)}Z*7‘~'-:7"S 1 2 5 (.:iE‘1;w_)ai. iii???‘ F

bXI3—WEU?Ht&§T%$o%:T\X?vT

s125m5mf\?—&fl£%E1u\fi%7Fu1

I5—Kfi¢%fiE®I5—§LMEEh5<::"

fi\LfiLt;5E1XEUfl—F2Efifi¢£7TU

7—ya>v7bv:7%x&Ufi—H2mfim¢5?
—?%nmttfifl&I3—?Efl$EfifiifiK¢

%e%LT\I5—fl¢flflfi%rLt%.x%w7s

1 2 Gfxifitz

[0222}X?%TS126KEwT\F~9flfl§

E1M.I5—mm%—7wmfifl7Fu1rI1mE

E|0‘C¢%nfiK\X%vjS127KEUn

[0223}X?vTS127KBwT\¥—&flfl%

E161. §1‘£1"7“—7"IL/0')fifl7’]~"l/1 V I1 V)1I“$J’£' 10x

H111 u5:%%=1fiiE;° %0>?§-'21 X5'~y7“S 1 2 3/xii

A\ifiLtfl@Efi6o

[0 2 241 ;:‘7*:. .7«?‘:I7°S 1 2 OT‘ 1 <1\”C‘%'.>7*.:

t§fi‘LfiLti5K2?vTS128KEUoZfi

X?vTS128&£UmH.$7Dv7kowf®%

fi%flfi$®fi£$Lfi%TLTw&Ht%T%%o%

:?\:m2?v7s128KBwf1?—2fl@§fi

1d.Efi1®fi&1%>7Ux>bL\%w&\E2

1®1?vTS104mEofmfl%fiDfi€o

[0225]it.E21®X?vTS105TWfl7

Flxx F I 1 0')7"EI-7 7fJ"f'aifi175V1fiE'C‘3?,)'>f:t%\ .71

U2%v7s10ef%&?FLzF11®7nv7fi

fiJ¢T§fivt£%fi\EflLtl5EX?v7S1



APPLE INC. 
EXHIBIT 1202 - PAGE 1082

29K£U°

[0226]1?w7s129t5mf\F—&m@%

fi1fl\Wfl7FDXVI1®7Uv7KOUT®fifi

EEvF7vT?—7WKMZ%o%®&\fl22®Z

'7“-~/7’S 1 2 O*\£fi_ iii L7::»51J1$$%fifi .,

[0227]$fi_E21®X?w7S111TI5—

fiH?—fwmfifi7Fu11A1mfi#111Tt#

ofit§M\EfiLfil5E1?v7S130K£Uo

:a)2-?-~»7°s 1 3 Oczislnf, -1”r“—flflf£¥%€.fi 11:‘

fim?—7wwfiE7Fu1FA1wfiEfiNé°&

c.x%vTs131m£Uo

[0228]X?vTS131KBWf,?—5MflK

fi1d.%m%—7w®%fiTFuxFA1®fifiFm

fifiJT%6#EflWfi6oTmfifiJT%fl&\X?

=vt7°S 1 1'3f\iE/LW?J:fifiL.7:9flflé3?fb\\ V0xffff1

T§HhK,fl2%m1?vTs132m£Uo

{0229}fl23mx?vTS132t£UmM.$

flTFbXIfi—fi¢Ef\fiflTFDXVA1&%0

jDv7fi2d#ELT“6k%T%%o%:T\X;

-7 T8 1 3 2u',:;.*::‘wC\ 7‘~"—&"1LLf$é'.,%E 1 1&1 ?1afj¥7’1~"

u1FA1E%O2O®7nw7®fiW%%Efi%$

¢o%LT\~fi®7nv7mfiflE%fifiA$&t

B1%®fi§EfiCKfil?éo&t\flfi®7Dv7

®fi%%%fifiAwfit6_%mfiE%fiD£fiA?

éoWEX?vTSl33N£Uo

[0230]X?v7S133EBHT\F~7Mfl%

fi1fi\1?vTS132T®%W$3®fi%EL#E

fitfiitfiéflwféoEfiCtfiAéh£fi%%%

fiwfifiaflfittéu.2%vTs134m£%.%
flH%®t§fi\X?v7S137K£Un

[0231]2%y7s134m5w1\$—yma%

Elfi,§§DKfiE¢é7Uv7®7Uv7757E

F$fiZ1w¢£°Kt2?v7S135m£U°

[0232]z?w7S135m5wf.F—5fl@%

E1fl_x?v7s134Tmmfl\¢§bBfi%DK

fim¢%7uv7m7uv77fi?&1$fi%1K?%

flfifimmbkfléflflféommtfwhfi.R21

®1?v7S113NEofLfiLtflfi%fiw1fim

LTU?HflH\X?vTS13OKfiU°

[0233}1%w7s136n$mf\¥—§mEE

E1H\%fiDKfiE¢%7Dv7®fl/$W7§7%

'Em$W1t¢5¢%®&,221mX?vfS11

3mEwfLfiLtflflEfi5°

[0234]it\1?vTs137tEwf\F—5

flfififilfi‘1?v7Sl32T@%fl§%®fi%$

LfiEfiKfiififiEfl%¢éo%%DKfiA§h6fi

fl%%fiHfifiA$fitt¥fi\X?vTS138m£

A\%hm%@t%H.2%v7s141m£U¢

[0235]X?v7S138KbHf\F—5Mfl%

filfl_§fiCEfim¢%7Dv7@7Dv7737%

(fl8)J0O—163302(P2000—163302A)

F$fi£1K¢é1mK2%v7s139&£Ue

[0236}1?v7s139t3uf\$—9wfi%

fi1fl\1?vTS138T®flfl\T§b%§fiCK

fimfi%7uv7®7uv775fiEV$fi£1K¢é

wE#mmLt#&flm?é1fimLfunH_E21

®2%w7S113mEnf:fiLtMfl%fiw.fim

LTU€HhH‘1?vTS140mfiU¢

[0237}1%v7s140c5wf\¥—&mfl%

fi1M.EfiCnfim¢%7Dv7®fi/$fi75fi§

Vfifi$W1K¢éo%w&\#21wx%v7S11

3&EOTLfiLfiflEEfi5o

[0238]§t.X?vTS141tfiwf\?—?

Mm%E1H\X%vTS132T®%W%%®%%$

LfififitfiitfléflflfifioEfictfixénéfi

M§%&1E§DufiA$néfl%§%awfififiE#

Efi%$fikt§fi.X?vTS142K£Uo—F\

fifit$fiAH@€mott§Mw\$fl@m%—Ft

flfit,¥%BTIfi—®fiWKfi%&fiW&flfl&fi

fi;5K¢&o

[0239}X?vTS142EBWT\”—9%fl%

E1 1:, Efifrcmfufit . Eificualffibz F1 1 §7Jl]f_7'I_‘fiE

Eéflfifiéo:h8®EW%LHflH\Z?vTS1

34m£wLfiLtflflEfiw1:h6®fi#%L<&

Hi/L-5:“. 5&7“/7"s 1 4 3r\£etr<.

[0240}X?vTS143K£WT\”—§flfl%

E1 1:, §§,‘zDc2)f:Et 1 Eificcmffic-: F1 1 i»1JI17;2:-{IE

téflfifié.:h6®@fi%LHhfi\2?w7s1

38m£»LfiLtflflEfi5o—fi1:h6®fifi%

L<§wt%u‘$@Em%—FtfifiL.ifitfi
3—®fiEK%%&fim&flfl&fi5;5K¢én

[0241}uLm;5tM%m1U1%fi%fl%%m

fifi%fiu\l5—m$fiE%E#Wfiufibh6o:

flKl0\LfiLEI5K1I5*fiE§Lflfl@K®

tx%Ufi—F2m%fim?7tX¢éfi¥fi@<?

%u¢€bB\$%WEfiWLt&X?ATfi\?—§

WééflkfififimfifL€fi&%%%E%%fixEU

fi—F2c%%E§nfué%%td\l9—mHfiF

£U_Li$6;t¥fi €§ a‘17.:cL we

[0242]:m;5m\$%%EfifiLt>2?AT

d\$E&I?—fiHfiFMEEfib&w®T1x%U

fl—F2mm77t2mEfi$kEflé:t#?%ée

51$-51:‘ :.%EJ;?—J1fiH.3;TI?51&f$1;I:1 5a‘fi5I%£f$*lfi%Ei75=5%

¢%flfifiE%%¢&¢¥tflficfibh%tm1x%

Ufl—F2m@77t2fifi$@KtE®Bfléo

[0243 §n.t%fiEfiHLkv1%A?d\x

%Ufl—F2®%7flv7E%W%%EHL\Zflfifl

%%Efiwffifl7Fux:3—tNfl¢%ifituf

H%®T\?—5E%flfi%%$mfi5:t#T%éo

fifibb.¥—7%%fl%%KM&#mIfi—fi%$L

T\fiU$E7FVXE%O7Dv7W§fi#E¢%i



APPLE INC. 
EXHIBIT 1202 - PAGE 1083

(fl9)J0O—163302(P2000—163302A)

5K&ofLivf£\%W%%Emwé:tT‘$-

9%%flEW®%%®?—§E§m¢é:tfiTé$0

Et\$%W§fifiLt&1fATM\I§—fifl%—

7uE%mé:tT.fifi7Fu213—Efi$T%:

aavg_L»a@%fim@EL&m7uv7&ma¢

é:t£T§%c

K0244}

[%m®%%}mLfi%mfiWLt;fim\$%%m;

flH\%&®§fi7FL2#EL%¢fuv7kLf%

fl7Dv7Efl0§f.fi&®7Hv7®¥—9%EL

<fiw%N—§i?fiAflAT\%m&—§§T®F—

§E%fi7Uv7t3E—¢é¢:m&%\%fl7Uv

7®%%737MV7Dv7fifiJtLTB<¢Ltfi

wt.%fiE%¥EKfiE7Fu1I3—%E%7Fv

XI3—fi$Et&1fin$®I5—&fimLfimE@

@TéZtWT§éoEfi\:®i5&I?~§Eflfl

u.w§t&a$—&#%%%—a%w;au%—am

fimT$§%fi%&%—9m%ét.%tfifiT%%o

mHm%$¢%w1

E1}fi%%fifiHéhé&X?A®$Wfifi%fi¢

“T%&o

221t%w&mLLmx%uw—wm$m&fi¢7

v7mvzao

E3}x%fi%fiHLmx%Ufl—F®%fiE%fifi

E?%%o

E4}fi%%EEHLmx%Ufl~Fmfi%fi@®fi

‘&%¢gr%a°

E5}fifi%flfifi®fiflEfi¢flT%&o

xe1£m%a%wm%m§%¢mv%ao

E7}%7Dv7®fifi%fl%fi#B%fi%fl%fi€

%¢%fifEfi¢ET%%°

E8]$é%Efifi®%&E%¢flT%%o

291§m%—7»&fi¢mv%a°

ElO]fifi?—7w&m¢RT%é°

E11}x%Ufl—FEfl%®$fi%%€7D—+w

[I2 1 2 1 ""—9%%fiMf£H¥"r€)3.3J||E’:’7J’§T9"7E'—%7"r—

bT%&o

[E13}%Tfl@®¥m§fi¢7D—%r—bT%

$9

[E141fi%Xfifimnfm&77%w&x%Ufi—

FE%%flU&%®5M%m¢7D—f&—Fffiéa

[E151*T4X#fiw»¥EMtbuhwHL§x%Ufi

—Ft§§flU&§@¥mEfiT7D—%r—bT%

$9

[E1617?%w%fiafimm:9uf\E¢W&W%

$Wffi¢H%HT%%o

[E171774w%%m$MEfi¢7n—%&—h?

%%o

[E18}I?—fiH?—7wE%¢HT%%o

[Ii 1 9 1 7“\:r ~y 7F'a‘5J0)iE%4.iifi§0)E!.f2lxEI’\J€,cf<71J&fi'61‘ZI

T%&o

[E20}fi%7FbXI3—fiH®WtLT\7Uv

7%®E%fi%#W19m%Ltfi%mt%mflfi@m

flE%¢E?%&a

[E211fi%%flEfi®fi%tI§—fiflfiE%fl®

%mE%¢7n—%r—hT%&Q

[E221fifi%@fifl®fi%&I§—fi$fiEflflm

$mEfi¢7u—%r—hT%é¢

[E23]%é%£fifi®%%&I§—fiHflEflflm

$W%fi¢7D—%r—hT%%Q

[fi%®fi%}

1 ?—fiM@%E‘ 2 x%Ufl—F\ 3 E?

Mfl%E\ 4 W%x%U\ 5 fimEfi%E\

6 >u7w4y&—7m—2@%. 7 N2, 1
1 :2‘/l\D—3_ 12 7?“/3‘/.'1.)'(:EU\ 13

-‘/',).'7’1I/./'»'\“_5l»1J/ - _2\1€L/2[//’1>'_)7’rI/ - 4’ ‘/7-

7;—x-y—77fi\ 14 73v&;x%U-4

y9—7;—1-9—7>fi\ 15 N—JNv7

7. 16I?—flEEfi. 17 :7VF§m$b

—§\ 18 j7747L—9aVROM\ 19

%fi%~ 20 %fi%%¢24v%

{E8}

I-INNE-I
EuP7vj?—7b

133§f—7'J!J



APPLE INC. 
EXHIBIT 1202 - PAGE 1084

($20) J0(]-1 6E33()2 (T’2(J0 O-1633 3()21A)

fi’§§‘E‘§‘|E§75“5%‘r‘i'u"E"i¥fifi03'§'§

DR7"L\03£flS3F.!nJZ

[E9]

1 E‘/l“J2.‘1-H~

T7991 73-:91
)<=E',J J=.U

75W91 "75u91
X¥'J JHEJ

{H18}

1I‘/}~'J'|t":I%-
m_*a.7=."1»<o
3:339.‘-‘IJXI
W127’ FLIR7,
ifl£_‘=‘7 FLIZ3

x¥Un—F®fim
T5—fiw?—7»

331,0}

1:y+U2n4+
aw?Fuz0
fiE?FVZT
fiE?Fvx2



APPLE INC. 
EXHIBIT 1202 - PAGE 1085

($2 1 F )0 O -1 6 3 3 0 2 ( P 2 0 0 O -1 6 3 3 0 21%)

[12]

-F-'—5',-¥fi5?1lc|E|55S|°.I
51 '|

»-:._Ta§7:}eam§2mu0‘;-E,r-’;’
IJM3 ifififiififit

.;$!§§i:l.:n*§

(f—5‘Ea‘?5&'u¥}

?—§ Efl¥l

(3)

JfiU91X¥U

%E?Fu2n . 3/$373:. cw :15

W WI/2" - - _- figmwwuzz W77’!
_ §E7 75

-'99'E?’H/»(3 fiigyf-'|,.;_
4flP;?|~‘lxA4 §“J’FWetc.
531?? I-‘UA5

- my v'D'»&:a:ia ;9za):m;7 I-' vs: ‘tfifirél,
421$!/7|-‘L/7.m 7U"J"773’7' 9&7‘?-'LrZ’&[ Dxf f f + JLEE E11’L=EE$E?t-'|2:(t‘fl'é

flfilfié’
wfitifib‘
E13350‘
ME? FLJL
E137 Fl/Z

91: C.

’:i?':
\7Es

¢rs‘:1n—¢ ‘H7: _/,,:\_L._,
zatsfivsaamsa e t c. -<_’_‘_7;“-U-u"Ju:fi=I.=3‘3__._

351 3 1

”'“7m"5‘m A-.+—r Xffi-}fJ":> TL\§ 7 7—r)lacr)3:=:As?>—.EE
r,,*__ s 21

 EEfi ‘ W’

[19]

%7Fpxf17J
iEPFUAF3J

"é?+.§}7FL,( 'r' '51""

IIETFAI-IEQEECV}-HE



APPLE INC. 
EXHIBIT 1202 - PAGE 1086

(322) J0O—163302 (P2000—163302A)

, fifiiltlv-'27 39%

<\:E___¢:,~1¢%.';'aa»sAa:r::b~_cg__ J aessagyv F lz:=.03nI£{§=“'-;
OK—.. , S3

3””:-“'3 /fli F1f*\Iir.'-L«E\é1J‘ ».A___i\ 1P
UK ~§EfiE‘EF§§?a*r::’:l1?\r?$ "

,\ S 5

“°

4/V¥ET?*§%§3flD

X¥Ufi—FflflE®¥E

[16]

mfljl/zr IJ $H7’P|z1l2J *.fiE1:P_FLzxr3J 7?4Ji:E3fi

E¥r7I:I 54 *2 EEER

mama -rr‘m‘a;~H1IJ-r y-37 U x v 1-
im? I~'L:zI:.*E%7‘u2;qL:+,aJr¢fiFn*t§)

3%}-‘|z71.|'1J 3%}-'lz2f2J

2'!(0)ifi33L? Ft/A’é'EE{Rl.«
CflE%? Fvxr‘; 9‘"§:

HM.
" »<—y$m-;«saav:=am;~
my :9 L12 r 3 J /J__875

|E!:T-‘ — 5- er '71-Imufaaaiigfggg.
: Er}! J‘ E 140

aw-L»,«r2J ‘fl§j7”""'fiS 8

3§|}§5‘T 5 J

7 .r’*fJl:E§fiU>;5.f«‘FfiJ

7 7 4JbE¥fia:>¥IE



APPLE INC. 
EXHIBIT 1202 - PAGE 1087

(323) J0O—163302 (P2000—163302A)

%s:::':%;;:.:me? FDZ2
fiE7Fb23

§fiE7 FLJU
fiE?Fu12
fifi? FIJ13

;I§7-7:JLv0)
afiEj—,.'_.L/X-I ?HJZAIDfllLItEl

fig? |__-L’;-‘3 A0)fE’EBu.t“J F

aE:Fr~'ux1 -5‘ ’ __ 7.
Wflwzfi - . §%Z—;€é“¥’£J»,'1“
§Efl~'Lx/:3 -5- .

Ifi}E/7 H/1 1 E. ‘ I5-§t:H'T'-2-"Jb0J.7’F|/K
gfiggjyl.-[J12 - B0)1E’l':Tl:‘|1“Jl"

ififit’ Fl-*1 3 . _ 295 yum? FL/ZtsEDffi?EA 1:41 “.4 r~

3:37 r—'l.«1I5—#$tHO3fifl _ .3, ,,,,,,.,/
$751 31

%$EEfifiwfl§tI5~&$iEMEm$E

I5-B3117--7}l2O3
fi1E7 FLIZ f0)f|E

S1335

—'E—5<:; C mbmmfig
.—r"""

e-.122 F‘-I-f..:®
‘>fTv{’I _§‘--. ' NO

5125 ( 7UI:_flB ,«/‘| 7 _
5135“1 T(I)=O

3197 £4§?~7Ju10MEt
Uxffffkdfi

N=_S“‘-A N0 5124

‘?_
§'3EET§ilE0)E§tI5 —1§t|:'E]IE9«EOJ=

CO)7|IJ v7’&fi.%3FfiI

$fiEEfifi®fi§tI5—fifl§EflE®¥fi



APPLE INC. 
EXHIBIT 1202 - PAGE 1088

(19) Japan Patent Office (JP)

(12) Publication ofUncxamined Patent Application (A)

(1 1) Patent Application Disclosure Number H8—2 120 19

(51) Int. Cl. 6 ID No. Internal Administration Number

Technical Display Points
G06F 3/08

G1 1C 16/06

G1 1C 17/00 530 8

Examination requested? Not requested

4 Number of Claims OL (Total 15 pages)

(21) Application Number Application H7-14030
(22) Application Date Januaiy 31, 1995

(71) Applicant 000006013

Mitsubishi Electric Corp.
2-3, Marunouchi 2-choine, Chiyoda-lcu, Tokyo

(72) Inventor MIYAUCHE, Sliigenori

c/o Mitsuibishi Electric Corp. Kitaitami Plant, 1-‘oanchi, Mizuhara 4-chome,
Itami-shi

(74) Agent Patent Attorney SOGA, Micliiteru (and 6 others)

(54) [Title of the Invention] Semiconductor Disk Device



APPLE INC. 
EXHIBIT 1202 - PAGE 1089

(54) [Title of the Invention] Semiconductor disk device

(57) [Abstract]

[Configuration] A Flash memory SA having multiple erase blocks and comprising; a logical erase

block number storage area, multiple data storage areas storing data, a data storage flag area for each

of the aforementioned data storage areas storing a data status flag indicating whether or not data is

stored in the aforementioned data storage area, and an updated data link information storage area for
each of the aforementioned data storage areas storing link information indicating the location of the

update destination, and a CPU 4 converting the logical sector address into a logical erase block

number and its offset value, searching for the relevant erase block and the relevant data storage area

in the aforementioned Ilash memory 8A based on this converted logical erase block number and its

offset value, and reading the content of the aforementioned relevant data storage area if link

information does not exist in the relevant update data link information storage area.

[Claim 5] A semiconductor disk device noted in Claim 4 and characterized by the aforementioned

CPU converting the logical sector address to a logical erase block number and its offset value,

converting the aforementioned logical erase block number to a physical erase block number based
on the aforementioned address conversion table, searching for the relevant erase block and relevant

data storage area in the aforementioned flash memory 8A based on this physical erase block and its

offset value, and reading the content of the aforementioned data storage area when link information
exists in the relevant new data link information storage area.

[Benefits of the Invention] Makes it unnecessary for a data management address conversion table

and allows for a consequent increase in the data area.

57 Scope of Claims

[Claim 1] A semiconductor disk device characterized by being provided with a flash memory

having a logical erase block number storage area storing logical erase block numbers, multiple data

storage areas storing data, a data status flag area for each of the aforementioned data storage areas
storing a data status flag indicating whether or not data is stored in the aforementioned data storage

area, multiple erase blocks comprised of an update data link information storage area for each of the

aforementioned data storage areas storing link information indicating the location of the update

destination, as Well as a CPU managing data in the aforementioned flash memory based on the
aforementioned logical erase block number, the aforementioned data status flag, and the
aforementioned link information.

[Claim 2] A semiconductor disk device noted in Claim 1 and characterized by the aforeinentioned
CPU converting the logical sector address to a logical erase block number and its offset value,
searching for the relevant erase block and relevant data storage area in the aforementioned flash

memory based on this converted logical erase block and its offset value, reading the content of the

aforementioned data storage area if link information does not exist in the relevant update data link

information storage area, and reading the content of the relevant data storage area based on the link

information if the aforementioned link information exists in the aforementioned relevant update
data link information storage area.

[Claim 3] A semiconductor disk device noted in Claim 1 and characterized by the aforementioned

CPU converting the logical sector address to a logical erase block number and its offset value,

searching for the relevant erase block and relevant data storage area in the aforementioned. flash

memory based on this converted logical erase block and its offset value, writing data to the
aforementioned relevant data storage area when the relevant data status flag indicates that it is

‘unused’, setting the aforementioned relevant data status flag to ‘in use’, searching for an empty
data storage area when the aforementioned relevant data status flag is ‘in use’ and writing data to

that [data storage area], setting the data status flag corresponding to this data_ storage area to ‘in use’,
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and writing link information to the update data link information storage area corresponding to the
previous ‘in use‘ data storage area.

[Claim 4] A semiconductor disk device characterized by being provided with a flash memory

having a logical erase block number storage area storing logical erase block numbers, multiple data
storage areas storing data, a data status flag area for each of the aforementioned data storage areas

storing a data status flag indicating whether or not data is stored in the aforementioned data storage
area, multiple erase blocks comprised of an update data link information storage area for each of the

aforementioned data storage areas storing link information indicating the location of the update
destination, a address conversion table for converting the aforementioned logical erase block

number to a physical erase block number, as well as a CPU managing data in the aforementioned
flash memory based on the aforementioned logical erase block number, the aforementioned data

status flag, and the aforementioned link information.

[Claim 5] A semiconductor disk device noted in Claim 4 and characterized by the aforementioned

CPU converting the logical sector address to a logical erase block number and its offset Value,
converting the aforementioned logical erase block number to a physical erase block number based
on the aforementioned address conversion table, searching for the relevant erase block and relevant

data storage area in the aforementioned flash memory based on this physical erase block and its

offset value, and reading the content of the aforementioned data storage area when link information
exists in the relevant new data link information storage area.

[Claim 6] A semiconductor disk device noted in Claim 4 and characterized by the aforementioned
CPU converting the logical sector address to a logical erase block number and its offset value,

converting the aforementioned logical erase block number to a physical erase block number based
on the aforementioned address conversion table, searching the relevant erase block and relevant

data storage area in the aforementioned flash memory based on this physical erase block and its
offset value, Writing data to the aforementioned relevant data storage area when the relevant data

status flag is ‘unused’, and setting the aforementioned relevant data status flag to ‘in use’.

[Detailed Explanation of the Invention]

[0001]

[Field of the Invention] The present invention is related to a semiconductor disk such as a
semiconductor card using flash memory as a storage medium.

[0002]

[Prior Art] Magnetic storage media such as hard disk drives are frequently used for storage of

comparatively large amounts of data in the field ofpersonal computers. This is due to excellent cost
performance, despite high power consumption.

[0003] On the other hand, semiconductor disk devices in which semiconductor memory such as
flash memory operates as a hard disk drive have appeared. Since this semiconductor disk device
differs from the aforementioned hard disk drive in that it has no mechanical parts such as a motor,

cost—performance is improved in comparison with magnetic media, and low power consumption and

high reliability have ensured that its use is expanding in such devices as mobile data terminals.

[0004] Flash memory has the following characteristics. 1. Non—voEatile memory permitting
electrical writing and erasing of data. 2. Data cannot be overwritten to memory cells to which data

has already been written (and the need for erase operation is therefore always present). 3. Data is
erased in units of a few Kbytes to a few tens of Kbytes. 4. The number of write and erase cycles is
limited.

[0005] The configuration of conventional semiconductor disk devices is shown in Fig. 10, Fig. 1 1,
Fig. 12 and Fig. 13. Fig. 10 is a block diagram showing the overall configuration of a conventional
semiconductor disk device. Fig. 11 is a diagram showing the internal configuration of the address
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table in Fig. 10. Fig. 12 is a diagram showing the internal configuration of the flash memory in Fig.

10. Fig. 13 is a diagram showing the internal configuration of the erase block in Fig. 12.
[0006] In Fig. 10, the conventional semiconductor disk device 2 is provided with an interface circuit
3, CPU 4, address conversion table 5, flash control circuit 6, data I/O sector buffer 7, and flash

memory 8.

[0007] Representative examples of host 1 connected to semiconductor disk device 2 are notebook

PCs and mobile data terminals. The removable card—type is currently the primary form of
semiconductor disk device 2. Interface circuit 3 sends and receives information to and from the host

1. CPU 4 outputs inputs and outputs data, and outputs commands to the flash memory 8.

[0008] The logical sector/physical sector address conversion table 5 is a table for the conversion of

logical sector addresses to physical sector addresses. The logical sector address (LSA) is a sector

address specified by the host 1 to the semiconductor disk device 2. Furthermore, the physical sector

address (PSA) is an address in the flash memory 8 used in the semiconductor disk device 2.

[0009] The Flash control circuit 6 processes data in the non-complex flash memory 8. Sending and

receiving of simple data is handled by the flash control circuit 6. Other processing is handled by the
CPU 4. The data I/O sector buffer 7 is used when outputting data from the flash memory 8 via the

interface circuit 3, or inputting data to the flash memory 8 via the interface circuit 3.

[0010] In Fig. 1 1, the address conversion table 5 is comprised of the LSA storage part and the PSA
storage part.

[0011] The logical sector address is stored in the LSA storage part. Content is fixed. Any desired

flash memory 8 sector number (1-n in the figure) is stored in the PSA storage part. Using this
address conversion table 5, data may be stored at a physical sector address convenient for internal

management without being affected by the logical sector address specified by the host 1. Since this
address conversion table 5 is written and erased frequently, it is generally configured as SRAM.

[0012] The capacity of this address conversion table 5 is as follows under the following conditions.

Using a 20MByte flash memory 8, with 512 byte data I/O units (sectors), the number of sectors in
the semiconductor disk device 2 is as follows. Number of sectors in semiconductor disk device 2 =

20MByte / 512 byte I‘ 40960 sectors

[0013] Next, the number of bits necessary to express 40960 in binary is In40960 / I112 = 15.3,
therefore 16 bits are necessary.

[0014] Thus, the necessary capacity of the address conversion table 5 is 40960 x 16 = 655360 hits,
and 80Kbyte is required.

[0015] In Fig. 12, flash memory 8 is comprised of multiple erase blocks 9 and spare multiple erase
blocks 9.

[0016] Flash memory 8 is a non-volatile memory able to be electrically written and erased. Since it

is non—volatile, battery backup as with DRAM and SRAM memory is unnecessary, and data can be

erased electrically, so that data can be changed without removal from the board as with EPROM
memory. Since one bit may be stored per cell, memory can be manufactured at a lower cost than

EEPROM memory. The above are the advantages of flash memory 8. Disadvantages include a limit

ofbetween approximately 10,000 and 100,000 erase cycles, the need for erase operation when

writing (and therefore data cannot be overwritten to memory cells to which data has already been
written), and data is erased in units of a few Kbytes to a few tens of Kbytes.

[0017] In Fig. £3, a single erase block 9 has a leading erase block information storage area 10,
multiple data storage areas 11, and an LSA storage area 12.

[0018] The current number ofblock erase cycles is stored in the erase block information storage

area 10. The multiple data storage areas 11 are normally 512 bytes (1 sector) in size. An LSA
storage area 12 exists for each sector, and stores the LSA specified by the host 1 when data is
written. When the logical sector/physical sector address conversion table 5 is configured with
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SRAM, data is lost when power is switched OFF. This is used when searching the LSA storage

areas 12 for all sectors and rebuilding the SRAM table 5 when power is switched ON.

[0019] Next, operation of the conventional semiconductor disk device is explained in reference to

Fig. 14, Fig. 15 and Fig. 16. Fig. 14 is used in explaining read operation of the conventional

semiconductor disk device. Furthermore, Fig. 15 and Fig. 16 are used to explain the write operation
of the conventional semiconductor disk device.

[0020] The semiconductor disk device 2 using the flash memory 8 differs from a hard disk drive in
that data cannot be overwritten. The address conversion table 5 showing the logical sector address

of the data sent from the host 1, and the physical address in the flash memory 8 to which the data is

to be written, are therefore stored in SRAM. By using this table 5, the flash memory 8 storage area
may be used efficiently without being affected by the LSA.

[0021] First, the operation of reading data from the semiconductor disk device 2 is explained with
Fig. 14. Host 1 sends the sector address of the data to be read to the semiconductor disk device 2.

The address data sent from the host 1 is of two types. LSA format and CH8 format. The LSA

format specifies the sector with a serial number between 1 and n, while the CH8 format specifies
the data area with a combination of three data items — the cylinder, the head, and the sector used in
the hard disk drive. Since the LSAIPSA address conversion table 5 is used in the semiconductor

disk device 2, when CHS format data from the host 1 is received, it is, for example, converted to
LSA [format] in the interface circuit, and [processing] moves to the next operation.

[0022] CPU 4 uses address conversion table 5 to convert the LSA specified by the host 1 to a PSA.

Data is then read from a flash memory 8 corresponding to the PSA. ,

[0023] For example, if the LSA specified by the host 1 is ‘2’, it is converted to a PSA of ‘6’ with

the address conversion table 5. Thus data ‘A’ is read. The LSA ‘2’ is stored in the LSA storage area
12.

[0024] Next, the operation of writing data to the semiconductor disk device 2 is explained with Fig.
15 and Fig. 16. It is assumed that the initiai state is that ofdata ‘A’, ‘B’ and ‘C’ stored in PSAS ‘l’,

‘2’ and ‘7’. It must be noted that data cannot be rewritten to the flash memory 8 when writing data.
PSAS ‘ 1’, ‘3’ and ‘7’ in the aforementioned initial state.

[0025] When host 1 specifies an LSA for which data has not been written, the CPU 4 writes data to

the appropriate empty areas (PSAS ‘2’, ‘4’ — ‘6’, ‘S’ — ‘l2’) in the flash memory 8, and updates data

in the address conversion table 5. Fig. 15 shows an example in which the host 1 has specified

writing of data ‘D’ to LSA ‘4. Data ‘D’ and the LSA specified by the host 1 are written to the empty
area PSA ‘4’, and the PSA value ‘4’ is written to the PSA part corresponding to the LSA ‘4’ in the
address conversion table 5.

[0026] Even if a request to rewrite to an area to which data has already been written (for example,
save by overwriting a tile of the same name) is received from the host 1, the data to be rewritten is

written to an empty area of the flash memory 8, and the address conversion table 5 is updated. Fig.
16 shows the results of rewriting the LSA ‘2’ data. The updated data ‘B’ is written to the empty area

PSA ‘5 ’, and the PSA corresponding to LSA ‘2’ in the address conversion table 5 is updated to ‘5’.
Furthermore, the CPU 4 in the card must be aware of the fact that PSA ‘3‘ is used data.

[0027] ‘
[Problems to be Solved by the Invention] In the aforementioned conventional semiconductor disk

device, a memory area to store a. PSA is required in the address conversion table 5 for each sector

(minimum unit for data management), resulting in a large increase in the size of the flash memory 8,
and an associated increase in the size of the address conversion table 5.

[0028] The present invention is intended to resolve the aforementioned problem, and has as its

objective a semiconductor disk device which does not require an address conversion table for
memory management. '
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[0029] Furthermore, the present invention has as its objective a semiconductor disk device in which
the size of the address conversion table can be reduced.

E0030]

[Means for Solving the Problem] The semiconductor disk device related to this invention is

provided with a logical erase block number storage area storing logical erase block numbers,

multiple data storage areas storing data, a data status flag area for each of the aforementioned data
storage areas storing a data status flag indicating whether or not data is stored in the aforementioned

data storage area, a flash memory having multiple erase blocks comprised of an update data link

information storage area for each of the aforementioned data storage areas storing link infonnation

indicating the location of the update destination, and a CPU for management of data in the

aforementioned flash memory based on the aforementioned logical erase block number, the

aforementioned data status flag, and aforementioned link information.
[0031] Furthermore, the aforementioned CPU of the semiconductor disk device related to the

present invention converts the logical sector address to a logical erase block number and its offset,

searches for the relevant erase block and relevant storage area in the aforementioned flash memory

based on this converted logical erase block and its offset value, reads the content of the

aforementioned relevant data storage area if link information does not exist in the aforementioned

relevant update data link information storage area, and reads the content of the relevant data storage
area based on the link information if the aforementioned link information exists in the

aforementioned relevant update data link infonnation storage area.

[0032] Furthermore, the aforementioned CPU of the semiconductor disk device related to the

present invention converts the logical sector address to a logical erase block number and its offset,
searches for the relevant erase block and relevant storage area in the aforementioned flash memory

based on this converted logical erase block and its offset value, writes data to the aforementioned

relevant data storage area when the relevant data status flag indicates that it is ‘unused’, sets the

aforementioned relevant data status flag to ‘in use’, searches for an empty data storage area when

the aforementioned relevant data status flag indicates ‘in use’, and writes data to that {data storage
area], setting the data status flag corresponding to this data storage area to ‘in use’, and writes link

information. to the update data link information storage area corresponding to the previous ‘in use’

data storage area.

[0033] Furthermore, the semiconductor disk device related to the present invention is provided with

a logical erase block number storage area storing logical erase block numbers, multiple data storage
areas storing data, a data status flag area for each of the aforementioned data storage areas storing a

data status flag indicating whether or not data is stored in the aforementioned data storage area, a
' flash memory having multiple erase blocks comprised of an update data link information storage

area for each of the aforementioned data storage areas storing link information indicating the
location of the update destination, an address conversion table converting the aforementioned

logical erase block number to a physical erase block number, and a CPU for management of data in
the aforementioned flash memory based on the aforementioned logical erase block number, the

aforementioned data status flag, and the aforementioned link information.

[0034] Furthermore, the aforementioned CPU of the semiconductor disk device related to the

present invention converts the logical sector address to a logical deletion block number and its

offset value, converts the aforementioned logical deletion block number to a physical deletion block
number based on the aforementioned address conversion table, searches for the relevant deletion

block and relevant data storage area in the aforementioned flash memory based on this physical

deletion bloc-k and its offset value, and reads the content of the aforementioned relevant data storage
area when link information does exist in the relevant new data link information storage area.
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[0035] Furthermore, the aforementioned CPU of the semiconductor disk device related to the

present invention converts the logical sector address to a logical deletion block number and its

offset value, converts the aforementioned logical deletion block number to a physical deletion block
number based on the aforementioned address conversion table, searches for the relevant deletion

block and relevant data storage area in the aforementioned flash memory based on this physical

deletion block and its offset value, and writes data to the aforementioned relevant data storage area

when the relevant data status flag indicates that it is ‘unused’, and sets the aforementioned relevant
data Status flag to ‘in use’.

[0036]

[Operation of the Invention] In the semiconductor disk device related to the present invention, the
logical deletion block number storage area storing the logical deletion block number, multiple data

storage areas storing data, a data status flag area for each of the aforementioned data storage areas

storing a data status flag indicating whether or not data is stored in the aforementioned data storage
area, a flash memory having multiple deletion blocks comprised of an update data link information

storage area for each of the aforementioned data storage areas storing link information indicating
the location of the update destination, and a CPU for management of data in the aforementioned

flash memory based on the aforementioned logical deletion block number, the aforementioned data

status flag, and the aforementioned link information, are provided so that an address conversion

table for data management is unnecessary, and the size of the data area can consequently be
increased.

[0037] Furthermore, in the semiconductor disk device related to the present invention, since the

aforementioned CPU converts the logical sector address to a logical erase block number and its

offset value, and searches for the relevant erase block and relevant data storage area based on this

converted logical erase block number and its offset value, reads the content of the aforementioned

relevant data storage area if link information does not exist in the relevant update data link

information storage area, and reads the content of the relevant data storage area based on the link

information if the aforementioned link information exists in the aforementioned relevant update

data link information storage area, a data management address conversion table becomes

unnecessary, permitting a consequent increase in the data area.

[0038] Furthermore, in the semiconductor disk device related to the present invention, since the

aforementioned CPU converts the logical sector address to a logical erase block number and its

offset value, searches for the relevant erase block and relevant data storage area based on this

converted logical erase block number and its offset value, writes data to the aforementioned

relevant data storage area when the relevant data status flag indicates that it is ‘unused’, sets the

aforementioned relevant data status flag to ‘in use’, searches for an empty data storage area when the

aforementioned relevant data status [lag is ‘in use‘ and writes data to that [data storage area], and

sets the data status flag corresponding to this data storage area to ‘in use’, as well as writing link
information to the update data link information storage area corresponding to the previous ‘in use’

data storage area, a data management address conversion table becomes unnecessary, pennitting a

consequent increase in the data area.

[0039] Furthemiore, the semiconductor disk device related to the present invention is provided with

a flash memory having a logical erase block number storage area storing logical erase block

numbers, multiple data storage areas storing data, a data status flag area for each of the

aforementioned data storage areas storing a data status flag indicating whether or not data is stored

in the aforementioned data storage area, multiple erase blocks comprised of an update data link

infonnation storage area for each of the aforementioned data storage areas storing link information

indicating the location of the update destination, an address conversion table for converting the
aforementioned logical erase block number to a physical erase block number, as well as a CPU
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managing data in the aforementioned flash memory based on the aforementioned logical erase

block number, the aforementioned data status flag, and the aforementioned link information.

[0040] Furthermore, since the CPU of the semiconductor disk device related to the present

invention converts the logical sector address to a logical erase block number and its offset value,

converts the aforementioned logical erase block number to a physical erase block number based on
the aforementioned address conversion table, searches for the relevant erase block and relevant

storage area in the aforementioned flash memory based on this converted physical erase block and
its offset Value, reads the content of the aforementioned relevant data storage area if link

information does not exist in the aforementioned relevant update data link information storage area,
the data management address conversion is smaller, permitting a consequent increase in the data
area.

[0041] Furthermore, in the semicondu.Ctor disk device related to the present invention, since the
aforementioned CPU converts the logical sector address to a logical erase block number and its

offset value, converts the aforementioned logical erase block number to a physical erase block
number based on the aforementioned address conversion table, searches for the relevant erase block

and relevant data storage area based on this converted physical erase block number and its offset

value, writes data to the aforementioned relevant data storage area when the relevant data status [lag

indicates that it is ‘unused’, and sets the aforementioned relevant data status flag to ‘in use’, the data
management address conversion is smaller, permitting a consequent increase in the data area.

[0042]

[Embodiments]

Embodiment 1. The configuration of Embodiment 1 of the present invention is explained below in

reference to Fig. 1, Fig. 2, Fig. 3, and Fig. 4. Fig. 1 is a block diagram showing the overall
configuration of Embodiment 1 of the present invention. Fig. 2 is a diagram showing the internal

configuration of the flash memory in Pi g. I. Fig. 3 is a diagram showing the internal configuration

of the erase block in Fig. 2. Fig. 4 is a diagram showing the internal configuration of the erase block
information storage area in Fig. 3. The same symbols indicate the same or equivalent parts in all
diagrams.

[0043] In Fig. 1, the semiconductor disk device 2A related to Embodiment 1 is provided with an

interface circuit 3, a CPU 4, a flash control circuit 6, a data I/O sector buffer 7, and a flash memory
8A.

[0044] [This semiconductor disk device 2A] differs from the conventional semiconductor disk
device 2 in that is has no logical sector/physical sector address conversion table. The size of the

flash memory BA is therefore increased by this amount.

[0045] In Fig. 2, flash memory 8A is comprised of multiple erase blocks 9A and multiple spare
multiple deletion blocks 9A.

[0046] The flash memory SA used in main memory is of the conventional block erase type (erase
block units of a few Kbytes to a few tens of Kbytes). The internal block configuration of the flash

memory is therefore of the conventional type.

[0047] In Fig. 3, an erase block 9A has a leading erase block information storage area 20, muitiple

data storage areas 21, a data status flag 22 for each data storage area 21, and an update data link

information (link data) storage area 23. The data storage areas 21 are normally approximately 512
bytes (1 sector) in size.

[0048] The data status flag 22 stores data indicating the status of data stored in the data storage area

21. The status of the data storage area 21 can be one of four statuses — an unused area (no link data),

a used area (with link data), or an unnecessary data area (updated in another area and awaiting
erasure).
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[0049] Each status is represented by a unique combination of bits (unused area ~ ‘000’, used area

(no link data) — ‘O01’ , used area (with link data) — ‘O1 1 ’, unnecessary data area — ‘ll 1’). These bit

combinations are used since the flash memory 8A cannot be overwritten (combinations such as
‘0 l 0’ cannot be used).

[0050] Link data is used when an overwrite instruction for the same area is requested from the host

1. Since the flash memory SA is memory which cannot be overwritten, when overwriting of data is

requested, the problem is resolved by Writing data to an empty area. In this case, it is necessary to
be able search for an update data destination from the data area before update, and link data in the

update data link inforrnation storage area 23 is therefore used to save the location of the update
destination. ‘

[0051] In Fig. 4, the erase block information storage area 20 is comprised of the erase count storage

area 24, the logical erase block number storage area 25, and a storage area 26 for other information.

[0052] The erase count storage area 24 stores the count of the number of blocks previously erased.

Since the erase count for the flash memory 8A is between approximately 10,000 and 100,000 cycles,
three bytes is sufficient. The logicai erase block number storage area 25 stores the logical erase

block number. The logical erase block number (PLBN: Physical—Logical Block Number) differs
from the physical (fixed) erase block number (PBN: Physical Block Number) in that it is applied to

all erase blocks, and is not duplicated in any logical erase block number. The physical erase block

number and the logical erase block number used in memory management can be made to

correspond directly. Vlfhen manufacturing, for example, 21 20MB semiconductor disk device card, it

will comprise approximately 320 erase blocks, and a logical erase block number storage area of two
bytes is therefore sufficient.

[0053] The following explains the method of address calculation in Embodiment l. The address
sent from the host 1 is in CHS or LHS format. If sent in CHS format, it is converted into LHS

format by the interface Circuit 3, and then assigned to a PSA. In practice, this determines which data

storage area ofwhich erase block is handled.

[0054] In devices using storage media for which the number of erase cycles when overwriting data

is of no concern, directly corresponding LSAS and PSAS (LSA is l, PSA also I) present no problem
in management. The quotient obtained by dividing the LSA storage area by the number of data

areas in the management block (same as the erase block) is the physical block number, and the

remainder is the offset value within the physical block, and thus a PSA for read and write data can

be readily obtained by calculation.

[0055] Embodiment 1 uses a method of equalizing the number of erase cycles for each erase block

without use of a logical/physical address. conversion table. A logical crasc block number (PLBN) is

therefore used for each erase block 9A. Furthermore, the quotient obtained by dividing the LSA

sent from the host 1 by the number of data areas in the management block (same as the erase block)

is the logical erase block number (PLBN), and the remainder is the offset value within the logical

erase block number. Thus, the number of erase cycles can be equalized for each erase block 9A by
rewriting the logical erase block number storage area 25 within the erase block 9A without the use
of an address conversion table.

[0056] Operation of Embodiment 1 is explained below in reference to Fig. 5, Fig. 6, and Fig. 7. Fig.

5 is a diagram used in explaining read operation in Embodiment 1. Fig. 6 is a flow chart showing
read operation in Embodiment 1. Fig. 7 is a flow chart showing Write operation in Embodiment l.

[005 7] Firstly, reading of data from the semiconductor disk device 2A is explained using Fig. 5 and

Fig. 6. To simplify the explanation, the erase block 9A of flash memory 8A incorporates three data
storage areas 21, and logicai erase blocks ‘4’ and ‘S’ are spare blocks used to save data. In other

words, as seen from the host 1, the capacity of this semiconductor disk device 2A is 512 byte x 3 x
4 = 6KByte, and the LSAs sent from the host 1 are ‘0 - 11’.
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[0058] Firstly, the sector information for the data to be read from the host I is received (step 30)..

This [information] is sent in LSA or CHS format. Data sent in CHS format is converted to LSA
format to ensure a uniform format (step 31 - 32). This conversion may be handled by the CPU 4 in

the semiconductor disk device 2A, or by a dedicated circuit in the semiconductor disk device. Next,

data in the LSA format is converted to PLBN format (step 33). The conversion calculation is as
described above. The conversion calculation may be handled by a dedicated circuit or by an internal
CPU.

[0059] Thus, the logical erase block number (PLBN) and its offset value is determined. Finally, the
erase block 9A in the flash memory SA corresponding to the calculated logical erase block number

is found (step 34 — 36). Firstly, the flash memory 8A erase block 9A erase block information

storage area 20 storing the target logical erase block number is determined.

[0060] When data LSA = 5 is sent from the host 1, PLBN conversion results in the logical erase
block number 5 i’ 3 = 1, and offset value 5 — 1 x 3 = 2, with subsequent representation as [1, 2). Next,

link information in the update data link information storage area 23 is read (step 37' — 33). In this

case, there is no link information and the data to be read is ‘A’ (step 39).

{0061] Furthermore, it well be apparent that, when data LSA = 6 is sent from the host 1, PLBN
conversion results in (2, 0). ‘40’ is stored in the address (2, 0) of the update data link information

storage area 23. This indicates that data at offset 0 of the logical erase block number 4 is updated. It
will be apparent that the data to be read in this manner is ‘B" (step 38, 34, 35, 37 — 39).

[0062] Assuming a semiconductor disk device using a 20MByte flash memory (erase block size of

64KByte), the maximum searchable value is the erase block number of the semiconductor disk

device, and is therefore 20l\/[Byte / 64Kbyte = 320 blocks. While the maximum Value is 320,

consideration of actual file access shows that, since files are normally written to a contiguous disk

area, the next search begins from the current erase block 9A, significantly reducing the number of
file searches.

[0063] Furthermore, the following Embodiment 2 is able to avoid this problem by implementing
this part as a table. In this case, the size of the table used is, as described later, approximately

l/227th of the conventional logical/physical address conversion table used. However, if SRAM is
used, data is lost when power is switched OFF, and the correspondence between the logical erase

block number and the actual physical erase block number

must be verified by the CPU at semiconductor disk device power ON, and the RAM table rebuilt.

[0064] Next, the operation of writing data to the semiconductor disk device 2A is explained with

Fig. 7. Step 40 — 46 in Fig. 7 are the same as step 30 — 36 in Fig. 6, and an explanation is therefore
omitted. If the read data status flag 22 is ‘000’, data is written to the relevant data storage area 21,

and the data status flag 22 is set to ‘001’ (step 47 — 50).

[0065] Furthermore, if the relevant data status flag 22 is not ‘000’ in step 48, in other words, when
an instruction is received to write to data storage area 21 to which data. has already been written

from host 1, data is written to a suitable empty data storage area 21 within the same erase block 9A,

and the corresponding data status flag 22 is set to ‘O01’. The data status flag 22 corresponding to the

data storage area 21 to which data has already been written is changed from ‘O01’ to ‘O11’, and the

previously written logical erase block number and offset value of the empty data storage area 21 are

written to the update data link information storage area 23 (step 48, 51 - 54). Thus, by tracking

through this link, it is always possible to read the most recent data.

[0066] Furthermore, in step 52, if there is no suitable empty data storage area 21 in the same crasc

block 9A, a search is made for an erase block 9A with a large number of data status flags {set to]

‘ 1 1 1’. This ‘I 11’ data status flag is written with the erase (erase data) instruction. In this case, this
is accommodated by switching erase blocks 9A (step 52, 55 — 58). The number of erase cycles must

also be considered. Firstly, the valid data within the erase block 9A at a transfer source found under
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the aforementioned conditions is transferred to an empty erase block 9A at a destination to which no
data has been written. In this case, data which has become unnecessary in the overwriting process is
not moved. Furthermore, the offset value of data which must be moved, and the offset value of the

destination the data is moved to, are made to correspond. When link data exists, that data is also

written. Immediately after data is transferred, the logical erase block number of the transfer source

is written to the logical erase block number storage area 25 of the erase block 9A. The transfer
source erase block 9A block is then erased.

[0067] In Embodiment l, the logical sectorfphysical sector address conversion table can be

eliminated without deteriorating the performance of the conventional semiconductor disk card. By
eliminating the address conversion table, it is reasonable that the capacity of the semiconductor disk

card c-an be greatly increased. Use of a conventional address conversion table requires an address

conversion table of 80Kbyte with a 20MByte semiconductor disk device, and a 160KByte
(1 .25Mbit) address conversion table with a 40MByte semiconductor disk device. If this is

eliminated, the cost for SRAM can be reduced, flash memory can be mounted in the space for
mounting of the address conversion table SRAM memory, and the capacity of the semiconductor
disk device can therefore be increased.

[0068] Embodiment 2. Embodiment 2 of this invention is explained in reference to Fig. 8 and Fig.

9. Fig. 8 is a block diagram showing the overall configuration of Embodiment 2 of the present
invention. Fig. 9 is a diagram showing the internal configuration of the address conversion table in
Fig. 8. ‘

[0069] In Fig. 8, the semiconductor disk device 2B related to this Embodiment 2 isprovided with
an interface circuit 3, a CPU 4, an address conversion table 5A, a flash memory control circuit 6, a

data I/O sector buffer 7, and a flash memory SB.

[0070] In Fig. 9, the address conversion table 5A is comprised of a logical erase block number

(PLBN) storage part and a physical erase block number (PBN) storage part.

[0071] The capacity of this address conversion table 5A is as follows. Assuming use of a 20MByte
flash memory SB, with each block (erase block) of 64KByte, the number of blocks in the
semiconductor disk device 2B is as follows. Number of blocks in semiconductor disk device 2B =

20MByte / 64KByte = 320 blocks _

[0072] Next, the number ofbits necessary to express 320 in binary is found as I11320 / I112 = 9,

therefore 16 bits are necessary. "Ihus, the necessary capacity of the address conversion table SA is

320 X 9 = 2880 bits, and 360byte is required. This is l/227th of that conventionally required.
[0073] Operation of Embodiment 2 is fundamentally the same as that of the aforementioned

Embodiment 1, however it differs in that the erase block 9A in the flash memory SB can be
accessed directly using the address conversion table SA.

[0074] In Embodiment 2, the size of the address conversion table can be reduced without

deterioration in the performance of the conventional semiconductor disk card. By reducing the size
of the address conversion table, it is reasonabie that the capacity of the semiconductor disk card. can

be greatly increased. Use of a conventional address conversion table requires an address conversion

table of 80KByte with a 20MByte semiconductor’ disk, and a l60K.Byte (1 .25MbiL) address

conversion table with a 40MByte semiconductor disk. This is l/227th of that previously required,
allowing a reduction in the cost for SRAM, and furthermore, flash memory can be mounted in the

space for mounting of the address conversion table SRAM memory, and the capacity of the
semiconductor disk device can therefore be increased.

[0075]

[Benefits of the Invention] The semiconductor disk device related to the present invention is, as

explained above, provided with a flash memory having multiple erase blocks and comprised of a
logical erase block number storage area storing logical erase block numbers, multiple data storage
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areas storing data, a. data status flag area for each of the aforementioned data storage areas storing a
data status flag indicating whether or not data is stored in the aforementioned data storage area, an

update data link information storage area for each of the aforementioned data storage areas storing
link information indicating the location of the update destination, and a CPU for management of
data in the aforementioned flash memory based on the aforementioned logical erase block number,

the aforementioned data status flag, and the aforementioned link information, demonstrating the

advantages of elimination of the address conversion table for management of data, and consequent
increase in the size of the data area.

[0076] Furthermore, as explained above, the CPU of the semiconductor disk device related to the

present invention converts the logical sector address to a logical erase block number and its offset
value, searches for the relevant erase block and relevant data storage area in the aforementioned

flash memory based on this converted logical erase block number and its offset value,
reads the content of the relevant data storage based on link information if the link information

exists in the aforementioned relevant update data link information storage area, demonstrating the

advantages of elimination of the address conversion table for management of data, and consequent
increase in the size of the data area.

[0()7‘7} Furthermore, as explained above, the CPU of the semiconductor disk device related to the

present invention converts the logical sector address to a logical erase block number and its offset
value, searches for the relevant erase block and relevant data storage area in the aforementioned

flash memory based on this converted logical erase block number and its offset value, writes data to

the aforementioned relevant data storage area when the relevant data status flag indicates that it is

‘unused’, sets the aforementioned relevant data status flag to ‘in use’, searches for an empty data
storage area when the aforementioned relevant data status flag indicates ‘in use’ and writes data to

that [data storage area], setting the data status flag corresponding to this data storage area to ‘in use’,

and writes link information to the update data link information storage area corresponding to the
previous ‘in use’ data storage area, demonstrating the advantages of elimination of the address
conversion table for management ofdata, and consequent increase in the size of the data area.

[0078j The semiconductor disk device related to the present invention is, as explained above,

provided with a flash memory having multiple erase blocks and comprised of a logical erase block

number storage area storing logical erase block numbers, multiple data storage areas storing data, a
data status flag area for each of the aforementioned data storage areas storing a data status flag

indicating whether or not data is stored in the aforementioned data storage area, an update data link
information storage area for each of the aforementioned data storage areas storing link information

indicating the location of the update destination, and a CPU for management of data in the

aforementioned flash memory based on an address conversion table for converting the
aforementioned logical erase block number to a physical erase block number, the aforenaentioned

logical erase block number, the aforementioned data status flag, and the aforementioned link

information, demonstrating the advantages of elimination of the address conversion table for
management of data, and consequent increase in the size of the data area.

[0079] Furthermore, as explained above, the CPU of the semiconductor disk device related. to the

present invention converts the logical sector address to a logical erase block number and its offset

value, converts the aforementioned logical erase block number to a physical erase block number
based on the aforementioned address conversion table, searches for the relevant erase block and

relevant storage area in the aforementioned flash memory based on this converted physical erase
block and its offset value, and reads the content of the aforementioned relevant data storage area if

link information does not exist in the aforementioned relevant update data link information storage
area, demonstrating the advantages of elimination of the address conversion table for management
of data, and consequent increase in the size of the data area.
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[0080] Furthermore, as explained above, the CPU of the semiconductor disk device related to the
present invention converts the logical sector address to a logical erase block number and its offset
value, converts the aforementioned logical erase block number to a physical erase block number
based on the aforementioned address conversion table, searches for the relevant erase block and

relevant data storage area in the aforementioned flash memory based on this physical erase block
and its offset value, writes data to the aforementioned relevant data storage area when the relevant

data status flag indicates that it is ‘unused’, and sets the aforementioned relevant data status flag to
‘in use’, demonstrating the advantages of elimination of the address conversion table for

management of data, and consequent increase in the size of the data area.

Brief Description of the Drawings

[FIG. 1] A block diagram showing the overall configuration of Embodiment 1 of the present
invention.

[FIG. 2] A diagram showing the internal configuration of the flash memory of Embodiment 1 of the
present invention.

_ [FIG. 3] A diagram showing the configuration of the erase block within the flash memory of
Embodiment 1 of the present invention.

[FIG. 4} A diagram showing the configuration of the erase block information storage area within the
erase block of Embodiment l of the present invention.

[FIG. 5] A diagram used in explaining data read operation in Embodiment 1 of the present

invention. _

{FIG 6] A flow chart showing data read operation in Embodiment l of the present invention.

[FIG. 7] A flow chart showing data write operation in Embodiment l of the present invention.

[FIG. 8] A block diagram showing the overall configuration of Embodiment 2 of the present
invention.

[FIG. 9] A diagram showing the configuration of the address conversion table of Embodiment 2 of
the present invention. '

[FIG. 10] A block diagram showing the overall configuration of a conventional semiconductor disk
device.

[FIG. 11] A diagram showing the configuration of the address conversion table of a conventional
semiconductor disk device.

[FIG. 12] A diagram showing the configuration of the flash memory of a conventional
semiconductor disk device-. .

[FlG. 13] A diagram showing the configuration of an erase block within the flash memory of a
conventional semiconductor disk device.

[FIG. l4] A diagram used in explaining data read operation in a conventional semiconductor disk
device.

[FIG. 15] A diagram used in explaining data Write operation in a conventional semiconductor disk
device.

[FIG. 16] A diagram used in explaining data write operation in a conventional semiconductor disk
device.

Reference Numerals

1 Host, 2A, 2B semiconductor disk device, 3 Interface circuit, 4 CPU, SA Address conversion

table, 6 Flash control circuit, 7 Data I/O sector buffer, 8A, 8B Flash memory
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(57) [Scope of Patent Claims]

[Claim 1] An external storage apparatus characterized by the fact that it is connected to a data

processing apparatus and is attachable thereto and removable therefrom, and which stores data from

the above—mentioned data processing apparatus, is equipped with a serial interface for the purpose

of exchanging serial data with the above-mentioned data processing apparatus, and a nonvolatile
memory that stores the above-mentioned data which is separated into multiple blocks that can be

erased in a batch, blocks to store the logical address and identification number that indicates the

new version of the data stored in the block so that should multiple blocks with the same logical
address exist, the new version of the data stored in these blocks is identified based on the
identification number, and the new data is deemed to be the invalid data and the oid data is deemed
to be the valid data.

[Claim 2] In addition, the data processing apparatus is separated into the serial interface for the

purpose of exchanging serial data and several blocks that can be erased in a batch. The external

storage apparatus is equipped with the nonvolatile memory that stores data in the block and can be

attached to or detached from the data processing equipment. When data is stored in the external
storage apparatus, the logical address and the identification number that indicates the new version

of the data stored in the block are stored in the nonvolatile memory block. When data is read from
the external storage apparatus, in the event that multiple blocks with the same logical address exist,
the new version of the data that is stored in these blocks is identified based on the identification

number, and the new data is deemed to be the invalid data and the old data is deemed to be the valid

data. These are the features of the data processing apparatus.

[Claim 3] When data is stored in the external storage apparatus, which contains the nonvolatile

memory that is separated into multiple blocks that can be erased in a batch, the block of the

nonvolatile memory stores the logical address and the identification number that indicates the new

version of the data stored in the block. When data is read from the extemal storage apparatus, in the
event that multiple blocks with the same logical address exist, the new version of the data that is

stored in these blocks is identified based on the identification number, and the new data is deemed
to be the invalid data and the old data is deemed to be the valid data. These are the features of the

data processing method.

[Detailed Explanation of the Invention]
[0001]

[Technical Field of the Invention] The present invention concerns the external storage apparatus in

which the storage domain is separated into multiple blocks. In addition, the present invention

concems the data processing apparatus that stores data in the external storage apparatus in which
the storage domain is separated into multiple blocks. The present invention also concerns the data

processing method at the time when data is stored in the external storage apparatus in which the

storage domain is separated into multiple blocks.

[0002]

[Prior Art] There are external storage apparatus equipped with flash memory used with data
processing equipment, such as personal computers (PCS) and digital still cameras.

[0003] The external storage apparatus equipped with flash memory is separated into multiple blocks

of storage domains, and controls the data domains in units ofblocks. Accordingly, each block
constitutes a unit for the erasing of data. That is to say, at the time when the data is erased, the

initialization process is implemented for the entire block that contains such data. Consequently,
such blocks that store data are erased in a batch.



APPLE INC. 
EXHIBIT 1202 - PAGE 1113

[0004] When data is stored in blocks in this type of external storage apparatus, unique logical
addresses are configured for these blocks. Accordingly, each block is controlled by using this

logical address.

[0005] In addition, the data stored in the external storage apparatus is usually stored in the external

storage apparatus in file units. However, in the event that one (1) file encompasses multiple blocks,

consolidated information for these blocks becomes necessary. Accordingly, in the event that one (1)

file encompasses multiple blocks, the logical address of the next block is stored in the block that

stores such file (hereinafter abbreviated as a "link address").

[0006]

[Problems to be Resolved by the invention] Previously, in the event that there was a process to

detect whether or not there was an error within the storage domain and an error was detected in this

type ofexternal storage apparatus, the process that attempted to correct such error was performed

each time the external storage apparatus was booted up. Furthermore, this type ofprocess is referred
to as an “error detection and correction process” in the following explanation. Usually, this error

detection and correction process is one that requires time because the load is comparatively large.

Therefore, there was a problem because the existing external storage apparatus could not be booted

up quickly for the error detection and correction process.

[0007] In addition, with respect to the external storage apparatus that controls the data domains in

units ofblocks, in the event that the electrical power is suddenly cut off or the external storage

apparatus is forcibly removed from the data processing apparatus when the data is newly input in

the block or when the data that is stored in the block is updated, there is a possibility that a situation
may arise in which the same logical address exists simultaneously for multiple blocks (hereinafter

referred to as a “logical address error”) or a situation in which a block that is indicated in the link

address does not exist (hereinafter referred to as a “link address error”). Of course, in either

situation, the fite is unexpectedly linked to the block and the external storage apparatus cannot be
used in the normal manner.

[0008] Nevertheless, the existing external storage apparatus was not equipped with the function to

detect and properly repair logical address or link address errors. Consequently, in the past, in the‘

event that the electrical power was suddenly cutoff or the external storage apparatus was forcibly

removed from the data processing apparatus, the external storage apparatus could not be used in the
normal manner.

[0009] The present invention has been proposed in light of these ahove—mentioned past situations
and for the purpose of being able to detect and properly repair such errors as logical address and
link address errors.

[00 £0]

{Means for Resolving Problems} The external storage apparatus related to the Invention is

connected to the data processing apparatus and can be attached thereto and removed therefrom, is

the external storage apparatus that stores the data from the data processing apparatus, and is

equipped with a serial interface for the purpose of exchanging serial data with the data processing

apparatus and with a nonvolatile memory that stores the data. The nonvolatile memory is separated

into multiple blocks that can be erased in a batch, and the block stores the logical address and the
identification number that indicates the new version of the data stored in the block. In the event that

multiple blocks with the same logical address exist, the new version of the data that is stored in
these blocks is identified based on the identification number, and the new data is deemed to be the
invalid data and the old data is deemed to be the valid data.

[001 1]

[0012] In addition, the data processing apparatus related to the present invention is separated into

the Serial interface for the purpose of exchanging serial data and the multiple blocks that can be



APPLE INC. 
EXHIBIT 1202 - PAGE 1114

erased in a batch. The external storage apparatus is equipped with the nonvolatile memory that

stores data in the block and can be attached to or removed from the data processing apparatus.
When data is stored in the external storage apparatus, the logical address and the identification
number that indicates the new version of the data stored in the block are stored in the nonvolatile

memory block. When data is read from the external storage apparatus, in the event that multiple
blocks with the same logical address exist, the new version of the data that is stored in these blocks
is identified based on the identification number, and the new data is deemed to be the invalid data
and the old data is deemed to be the valid data.

[00 l 3]

[0014] Furthermore, with respect to the data processing method for the present invention, at the
time when the data is stored in the external storage apparatus, which contains the nonvolatile

memory separated into multiple blocks that can be erased in a batch, the logical address and the
identification number that indicates the new version of the data stored in the block are stored in the

nonvolatile memory block. When data is stored in the external storage apparatus, in the event that
multiple blocks with the same logical address exist, the new version of the data that is stored in
these blocks is identified based on the identification number, and the new data is deemed to be the
invalid data and the old data is deemed to be the valid data.

[0015]

[0016]

[Operation of the Invention] The operation of the present invention is explained in detail below by
referring to the figures.

[0017] 1. Overall System Configuration

An example of the overall system configuration to which the invention is applied is indicated in
FIG.l. This system is configured from data processing apparatus 1, which constitutes the host

system, and memory card 2, which is the external storage apparatus connected to the data
processing apparatus 1 through the serial interface.
[0018]

[0019] Data processing apparatus 1 is equipped with a central processing unit (CPU), internal
memory 4, auxiliary storage apparatus 5 and serial interface circuit 6, and these are connected to

each other via the bus 7. This data processing apparatus 1 reads, for example, the programs stored
on auxiliary storage apparatus 5, uses such programs in internal memory 4 as the work area, and

operates via CPU3. At this time, data is exchanged between serial interface circuit 6 and memory
card 2 whenever necessary.

[0020] Furthermore, the exchange of information is not restricted only between data processing
apparatus 1, which is used in the system to which the invention is applied, and the external storage
apparatus; the present invention can be applied to various data processing equipment, such as
personal computers (PCS), digital still cameras, digital video cameras, etc

[0021] The data processing apparatus 1 and the memory card 2 connect through the serial interface;

to be specific, through at least three (3) data lines, i.e., SCLK, State and D10. That is to say, data
processing apparatus l and memory card 2 are connected through at least the first data line SCLK,

which transmits the clock signal when data is transmitted, the second data line State, which

transmits the status signal necessary when data is transmitted, and the third data line D10, which

transmits the data written in memory card 2 or the data read from memory card 2 to the serial. Data
is exchanged between data processing apparatus 1 and memory card 2 through these lines.

[0022] The exchange of data between data processing apparatus 1 and memory card 2 is usually
conducted in file units configured with headers and actual data. The file header also stores, for

example, information used to access the file and information, etc. that is necessary for the programs
operated in data processing apparatus 1.
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[0023] 2. Configuration of Memory Card
As indicated in FIG. 2, memory card 2 is equipped with controller 1 1 originating from what is
called a control IC, and flash memory 12, which is controlled by controller 11.

[0024] Controller 11 is equipped with serial/parallel and parallel/serial interface sequencer 13 for

converting serial/parallel and parallel/serial (hereinafter referred to as “S/P & P/S interfa5ce

sequencer 13”), flash memory interface sequencer 14 that controls the interface of flash memory 12,

page buffer 15 that simultaneously stores the data exchanged between S/P & P/S interface
sequencer 13, flash memory interface sequencer 14, error correction circuit 16 that conducts the

processing of error correction, command generator 17 that conducts the generation, etc. of control
commands that control access to flash memory 12, configuration ROM 18 that stores the version

information and each type of attribute information, etc. for memory card 2, and oscillator 19 that

provides clock signals necessary for these operations for each circuit.

[0025] SH’ & P/S interface sequencer 13 is connected to serial interface circuit 6 of the data

processing apparatus 1 through at least the above-mentioned three (3) lines, i.e., SCLK, State and

D10, and data is exchanged with data processing apparatus 1 through these data lines SCLK, State
and DIO. That is to say, S/P & Pi’S interface sequencer 13 converts the parallel data that is sent from

page buffer 15 into serial data and sends it to the serial interface circuit 6 ofdata processing

apparatus 1. In addition, S/P & P/S interface sequencer 13 converts serial data sent from serial
interface circuit 6 of the data processing apparatus 1 to parallel data, and sends it to page buffer 15.

[0026] This transmission between S/P & P/S interface sequencer 13 and the serial interface circuit 6

of data processing apparatus 1 is synchronized with the clock signal sent from data processing
apparatus 1 via the first data line SCLK and is conducted via the third data line D10. Then, the
data classification of the serial data exchanged via the third data line D10 is identified by the status

signal transmitted via the second data line State. Accordingly, the classification of the serial data
consists, for example, of the data to be stored in flash memory 12, the data read from flash memory

12, and the control data used for the purpose of controlling the operation of the memory card 2, etc.

Furthermore, the status signal is used to indicate the status of memory card 2. The status of

memory card 2 from the status signal may,
for example, indicate that the memory card has started certain processes that do not allow the card

to receive input data fi'0rn data processing apparatus 1, or indicate that memory card 2 may be

waiting for input data from the data processing apparatus after completing a process.

[0027] In addition, the S/P & P/S interface sequencer 13 sends the control data to the command

generator 17 if the aforementioned control data sent from data processing apparatus 1 controls the
operation of memory card 2.

[0028] Command generator 17 generates control commands to control the access to flash memory
12 based on the control data sent from data processing apparatus 1 via S/P & P/S interface

sequencer 13 and sends the aforementioned control command to flash memory interface sequencer
14. Flash memory interface sequencer 14

writes data to flash memory 12 and reads data from flash memory 12 based on this control
command, as described below.

[0029] Furthermore, this command generator 17 is connected to error deletion prevention switch 20.

When error-deletion prevention switch 20 is on, even if control data with instructions to delete data
written on flash memory 12 is sent from data processing apparatus 1, command generator 17 does

not generate a control command to delete the data written to flash memory 12. In other words,
memory card 2 can switch between modes that protect and allow data stored to flash memory 12 to

be deleted using the error deletion prevention switch 20.
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[0030] Page buffer 15, situated between S/P & P/S interface sequencer 13 and flash memory

interface sequencer 14, is a so-called buffer memory that temporarily records data processes

between the SIP & P/S interface sequencer 13 and flash memory interface sequencer 14.

[0031] In other words, data sent to flash memory interface sequencer 14 from the SP & P/S

interface sequencer 13 is first sent to page buffer 15 from S/P & P/S interface sequencer 13 and is
temporarily recorded by this page buffer 15. At this time, error correction circuit 16 attaches an

error correction code to the data recorded to the page buffer 15. Data attached with the error

correction code is then sent to flash memory interface sequencer 14 for each page unit (i.e. 1 page =

512 bytes) designated by the page buffer 15.

[(1032] Or, data sent from flash memory interface sequencer 14 to S/P & PIS interface sequencer 13
is first sent to page buffer 15 from the flash memory interface sequencer and is temporarily
recorded by page buffer 15. At this time, error correction circuit 16 executes an error correction

process in the data recorded to page buffer 15. Data executed with the error correction process is

then sent to the SP & P/S interface sequencer 13 for each page unit designated by the page buffer
15.

[0033] Flash memory interface sequencer 14 writes data to flash memory 12 or reads data from

flash memory 12 according to the command from command generator 17. In other words, flash

memory interface sequencer 14 reads data from flash memory 2 according to the control commands

from command generator 17 and sends the aforementioned data to S/P & PfS interface sequencer 13

via page buffer 15 as described above or, flash memory interface sequencer 14 receives data from
S/P & P./S interface sequencer 13 according to the control commands from command generator 17

via page buffer 15 as described above, and writes the aforementioned data to flash memory 12.
[0034] Configuration ROM 18 stores this memory card's version and various attribute information.

The information stored to configuration ROM 18 is read and used as needed by command generator
17 via S/P & P/S interface sequencer 13. In other words, command generator 17 reads information

stored to configuration ROM 18, as deemed necessary, and configures the various settings related to
memory card 2 based on this information.

[0035] When the data written to flash memory 12 is sent data processing apparatus 1 as serial data
to the above memory card 2, via the three aforementioned data lines, SCLK, State, and D10, the SIP '

& P/S interface sequencer 13 converts the aforementioned serial data to parallel data and sends the
aforementioned parallel data to page buffer 15 . Page buffer 15 temporarily records data sent from

S/P & P/S interface sequencer 13. At this time, error correction circuit 16 attaches an error

correction code to the data recorded to page buffer 15. The data attached with the error—correction

code is then sent to flash memory interface sequencer 14 for each designated page unit. Flash

memory interface sequencer 14 then writes data sent from page buffer 15 to flash memory 12

according to the control commands from command generator 17. The above processes ‘writes data

sent from data processing apparatus 1 to flash memory 12.

[0036] In addition, when data is read from memory card 2 as described above, flash memory
interface sequencer 14 reads data from flash memory 12 first, according to the control commands

from command generator 17. Flash memory interface sequencer 14 then sends data read from flash

memory 12 to page buffer 15. Page buffer 15 temporarily records data sent from flash memory

interface sequencer 14. At this time, error correction circuit 16 executes an error correction process

in the data recorded to page buffer 15. Data executed with the error correction process is then sent

to S/P & P/S interface sequencer 13 for each designated page unit. S/P & P/S interface sequencer 13

then sends data sent from page buffer 15, after converting it to serial data, to data processing
apparatus 1, via the three aforementioned data lines, SCLK, State, and D10. The above process

sends the data read from flash memory 12 to data processing apparatus 1.



APPLE INC. 
EXHIBIT 1202 - PAGE 1117

[0037] Furthermore, the control data not only controls the processes of writing to flash memory 12

and reading from flash memory 12 when reading and writing data, the data can also be sent from

data processing apparatus 1 to S/P & P/S interface sequencer 13 of memory card 2. This control

data is sent to command generator 17 from S/P & P/S interface sequencer 13. Command generator
17 then generates control commands that control access to flash memory 12 according to the control

data sent from SIP & P/S interface sequencer 13. The control command is then sent to the flash
memory interface sequencer 14 and the flash memory interface sequencer 14 accesses the flash

memory 12 according to the control command to read or write the data.

[0038] In addition to the aforementioned 3 data lines, SCLK, State, a.nd DIO, power supply lines or
unused reserve lines may be prepared for the memory card 2. For example, FIG. 2 and FIG. 3 in the

following, provide an example of the aforementioned 3 data lines of SCLK, State, and DIO; the 4
power lines of‘/SS1, VSS2, VCC, and INT; and the 3 reserve lines of RSVI, RSV2, and RSV3
connected to the memory card 2.

[0039] 3. Dimensions of the memory card
Refer to FIG. 3 for a detailed description of the dimensions of the aforementioned memory card 2.

[0040] The memory card 2 is embedded with a controller 11 and flash memory 12, as described

above, in a flat, rectangular, and thin—walled card case 21 created from synthetic resins. This

memory card 2 is then placed into the data processing apparatus 1 with a memory card 2 slot.

[0041] There are diagonal notches 22 formed at the front edge of the memory card 2 case 21 and
there are 10 grooves 23 formed by the aforementioned notches 22. There are external connection
terminals located within these grooves 23 that connect to the connection terminals of the data

processing apparatus 1 when the memory card 2 is piaced in the memory slot of the data processing

apparatus 1. In other words, this memory card 2 has 10 external connection terminals: 24a, 24b, 24c,

24d, 24e, 24f, 24g, 24h, 241i, and 24}. The breakdown of these terminals: 3 data line terminals 24b,
24d, and 24h; 4 electric terminals 24a, 241°, 241i, and 24j; and 3 reserved terminals 24c, 24c, and 24g.

[0042] The error deletion prevention component 25 is attached to the top of the case 21 of the

memory card. Error deletion prevention component 25 is connected to the aforementioned errror

deletion prevention switch 20 installed within the case 21. Sliding the error deletion prevention

component 25 switches the eiror deletion prevention switch 20 on/off. E
[0043] The memory card 2 has a semi-circular lock notch 26 (#1) on one side of the case 20 to

ensure that the memory card 2 inserted into the data processing apparatus 1 slot does not disengage.

The other side of the case 20 also has a rectangular lock notch 27 (#2). When the memory card 2 is

inserted into data processing apparatus 1, the lock notches 26, 27 engage with the slot of the data
processing apparatus 1 to ensure the memory card 2 does not disengage.

[0044] Furthermore, memory card 2 displayed in FIG. 3 is just one example of an external

recording device compatible with this invention. In other words, this invention can be adapted to

any external recording device regardless of its external shape.

[0045] 4. Configuration of the storage area
The following describes the storage area configuration of flash memory 12 onboard the above

memory card 2.

[0046] As described in FIG 4(a), the storage area of this flash memory 12 is divided into multiple
blocks as data deletion units. Included among these blocks is a boot block to store boot data initially

read by data processing apparatus 1 when memory card 2 starts up, and a data block where any

other data is written. Each of these blocks has a specific physical address attached to it. These

blocks are units used for deleting data, as well as, the smallest file management unit. In other words,

a file may be stored to one or more blocks, but multiple files cannot be stored to a single block.

[0047] The status of each block is indicated by the attached bits, "l" or “0“. The initial mode for all

the bits is "l" and the mode can be changed by switching the bit from "1" to "0". In other words,
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when writing data as "l" or "0", the aforementioned bit is not changed in the event of "l " but the

aforementioned bit is changed from "1" to "0" in the event of "0".

[0048] To delete written data, execute the batch initialization process on the block units to switch

all the bits of the aforementioned blocks to " l ". This process deletes the data written to the
aforementioned blocks in a batch and the blocks are then available to be rewritten with data.

[0049] Furthermore, when the units are switched from "0" to "1", the batch initialization process

must be executed on the block units and all bits of the aforementioned blocks are changed to "l ".

‘ The batch initialization process for block units is unnecessary when the units are switched from "I"

to "0". In the following description, the process ofblock units switching from "1" to ‘'0'’ without a
batch initialization process is called an overwrite. _

[0050] This invention is not only compatible with flash memory that can switch each bit between 2

modes (dual type flash memory), as described above, but is also compatible with flash memory that
can switch each bit to 3 or more modes (ni11lti—type flash memory). ’

[0051] Each block of the aforementioned flash memory 12 is composed of a plurality of pages
which are units for writing or reading data, as shown in FIG. 4B. In other words, when data is

written on flash memory 12, flash memory interface sequencer l4 writes data from page buffer 15
in page units to flash memory 12 in page units, as stated above. When data is read from flash

memory 12, flash memory interface sequencer 14 reads data in page units and sends it to page
buffer 15.

[0052] Each page has a data area and a redundant area. The data area is a region used to store

arbitrary data. The redundant area is a region in which infonnation required to manage data, which
is written to the data area, is stored.

[005 3] Specifically, infonnation known as distributed administration information is stored in the

redundant area on the leading page of the block as infonnation required to administer the block, as
shown in FIG. 4C. Also, distributed administration information which is the same as that stored in

the redundant area of the leading end page is stored in the redundant area of subsequent pages of the

block as spare distributed administration information. However, the redundant area of the last page
stores additional data that cannot be administered with the distributed administration information

alone. This data is known as additional administration information, rather than as distributed
administration infonnation.

[0054] As described above, distributed administration information is stored in the redundant area of
each block of flash memory 12. Distributed administration information is information for

administering the block in which distributed adrninistration information has been stored.
Information that can be obtained from this distributed administration information includes whether

the corresponding block is the leading end of the file, and, in cases where a tile consists of multiple
blocks, the link between these blocks. More details on distributed administration information are

given later.

[0055] Distributed administration information of the blocks in memory card 2 are collected into

management information set, which serves as information for administering the overall structure of
the flash memory. This management information set is stored as a file in flash memory 12.

[0056] Usually, management information set is used to obtain information required to access each

block. That is, when data is communicated between data processing apparatus 1 and memory card 2,
data processing apparatus 1 reads management information set from memory card 2 and creates an

administration table from it within internal memory 4, which data processing apparatus 1 uses to
access memory card 2. This makes it unnecessary to access the distributed administration

information stored in each block on every data access, resulting in faster data access.
[0057] 5 . Distributed administration information

The following describes distributed administration information in detail.
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[0058] Distributed administration information is information for administering the block in which

distributed administration infonnation has been stored, and is written to a l6—byte redundant area.

Specifically, the distributed administration information is, as Shown in FIG. 5, composed of a l-byte

enabled/disabled flag, a l-byte block flag, a 4-bit final flag, a 4-bit reference flag, a 1-byte

administration flag, a 2—byte logical address, a 2-byte link address, a 3—byte reserved area, a 2—byte
distributed administration inforination error-correction code and a 3-byte data erro1'—correctior1 code.

[0059] The enabled/disabled flag indicates whether the block is in an enabled or disabled state.

Specifically, it indicates one of 2 states, “enabled” or “disabled”. “Enabled" indicates that the block

can be used, and “disabled” indicates that the block cannot be used. For example, when an
irrecoverable error occurs in the block, this flag is set to “disabled”, and the block cannot be used.

[0060] The block flag shows the state of the block. Specifically, the block flag indicates one of four
states: "not in Lise", "in use at leading end", "in use" and "not erased”. “Not in use” indicates a state

in which the block is not in use or data has been erased from the block. Thus, the block is in the

initial state (all bits are l) and data can be written right away. “In use at leading end" indicates a
state in which the block is being used at the leading end of the file. The block flag for a boot block
in which boot data is stored is set to “in use at leading end”. “In use" indicates a state in which the

block is in use other than at the leading end of the file. When the block flag indicates "in use", the
block is linked to another block. “Not erased" indicates a state in which the data in the block is

invalid. For example, when data is being erased, the block flag is set to “not erased”, and the data in

the block is erased later when there is spare processing time, making erase operations more
efficient.

{0O6l] The final flag indicates whether or not the tile is done. Specifically, it indicates one of 2
states, “block continued” and “final block”. “Block continued” indicates that there is a link to the
next block. That is, “block continued” indicates that there is more data in the tile stored in this block
and that the file is continued to another block. “Final block” indicates that the block is the last block

for the tile. That is, it indicates that the file whose data is stored in this block is complete with this
block.

[0062] The reference flag indicates whether the additional administration information should be

referenced. Specifically, it indicates one of 2 states, “no reference information” and “reference
information exists”. “No reference information” indicates that there is no valid additional

administration information in the redundant area of the last page of the block. “Reference
' information” indicates that there is valid additional administration infonnation in the redundant area

of the last page of the block.

[0063] The administration flag indicates properties of the block. For example, it indicates whether
the block is read only or write enabled. Or, it may indicate whether the block is a boot block or a
data block.

{O064] As its name indicates, the logical flag indicates the hlock’s logical address. The logical

address is set as needed, for example, when data is overwritten. During normal processing, the

logical address is set so that multiple blocks do not have the same logical address vale.

[0065} As stated earlier, in flash memory, a block erase must always be done before data is

overwritten in the same block. But there is a limit to the number of guaranteed erase/rewrite cycles,

so the number of times this cycle is performed must be minimized. Hence, when overwriting block

data, the new data is written to a different block. When this happens, the block flag of the block
where the previous data was stored is set to “not erased” to indicate that the data in that block is

now invalid. Then, in memory card 2, in order that blocks that contain the same data have the same

address when data is updated as described above, a dynamic logical address distinct from the preset

physical address is assigned to each block, and the blocks are referenced through this logical
address.
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[0066] The link address indicates the logical address of the block that is linked to the block. That is,
the file is continued to another block. In this case, the link address contains the logical address of

the next block, which contains the next portion of the data in the file.

[0067] The distributed administration information error correction code is an error correction code
for the "distributed administration inforrnation’s administration flag, logical address, link address

and reserved area. The enabled/disabled flag, block flag, final flag and reference flag are not subject

to error correction through the distributed administration information error correction code.
Therefore, the enabled/disabled flag, block flag, final flag and reference flag can be overwritten

without updating the distributed administration information error correction code.
[0068: The data error correction code is an error correction code corresponding to the data in the

data area of the page where the code is stored.

[0069] The distributed administration information error correction code and data error correction

code are used by the error correction circuit 16 inside memory card 2. Therefore, error correction

using ;hese error correction codes does not depend on data processing apparatus 1 and any method
that works with. memory card 2 may be used.

[0070] 6. Additional administration information

The following describes additional administration information in detail.

[0071] Additional administration information is information stored in the 16—byte redundant area of

the last page and contains additional data that cannot be administered with the distributed
administration information alone.

[0072] Specifically, additional administration information is, as shown in FIG. 6, composed of a 1-

byte enabled/disabled flag, a l—byte block flag, a 4-bit final flag, a 4-bit reference flag, a I-byte

identification number, a 2—byte effective data size, a 5—byte reserved area, a 2—byte additional

administration information error correction code and a 3-byte data error correction code.

[0073] The enabled/disabled flag, block flag, final flag, reference flag, reserved area and data error
correction code are the same as for distributed administration information. The additional

administration information error correction code corresponds to the distributed administration
information error correction code, and is used with the additional administration information’s

identification number, effective data size and the data in the reserved area.

[0074] The identification number and effective data size are the additional information that cannot
be administered with the distributed administration information alone.

[0075] The identification number is used in error processing. Its value is incremented each time the

block’s data is overwritten. When an error occurs such that multiple blocks have the same logical
address, the identification numbers are used to determine whether the data in each block is new or

old. The identification number takes up one byte, and can take on values between 0 and 255. Its

initiai value is 0. When an identification number must be incremented and its value is 255, it is reset

to 0. When there are multiple data blocks with the same logical address, the data block with the

smallest identification number is determined to be valid. However, if a boot block has a backup
boot block, those two blocks have the same identification number under normal operation. If due to
an abnormal condition, those blocks’ identification numbers become different, the one with the

larger identification number is determined to be valid.

[0076] The effective data size indicates the size of the valid data within the block. That is, if the
block has unused areas, the effective data size is the size of the data written to the data area. Here,

the reference flag in the distributed administration information is set to “reference information
exists”. If the data area of the block does not have any unused areas, the effective data size is

assigned Oxffff. ‘
[0077] The above distributed administration information and additional administration information
are updated each time the data in the block is updated.
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[0078] 7. management information set
The following describes management information set in detail.

[0079] As stated earlier, management information set is created by collecting distributed

administration information of the blocks in memory card 2 and is stored as a file in flash memory
12. That is, as shown in FIG. 7, a tile consisting ofmanagenient infomiation set is created for

collectively administering all blocks from the distributed administration information of each block.

This management information set is stored in the data area of a predetermined block. Now, the

management information set, may be saved in one block or may be saved across multiple blocks.

Then, data processing apparatus I, normally, is configured to attempt to derive the necessary
information to access every block, based on this management information set.

[0080] In other words, when the useful management information set in memory card 2 is saved as a

file, data processing apparatus 1 reads-out that management information set and expands the content
to internal memory 4, and constructs a management table to manage memory card 2. Now the
physical address of the block where the header of the management information set file is saved is

included in the boot data, and the data processing apparatus 1 access the managenrent information
set file based on that physical address.

[008l.] This management information set has, as shown in FIG. 8, the header of the management
infonnation set, and a bit map table showing showing the state of each block, and a conversion table

for converting the specified address to the physical address when the block is accessed, and a
connection table showing the next block to a specific block.

[0082] In the bitmap table, the infomration on Yes/No flag , block flag, last flag, reference flag and
management flag, extracted from the distribution management information of each block, is saved.

[0083] The conversion table is, as shown in FIG. 9, a table specifying the physical address

corresponding to the logical address, and the domain where the physical address is stored has two

bytes assigned per one entry. When distribution management information is created from this
conversion table, the logical address where the distribution management information of the

corresponding block is searched, and the physical address corresponding to that block is recorded in

the corresponding location of the table. Now, when the logical address is not being used, the
corresponding physical address is set to "‘0xffff”.

[0084] The link table is, as shown in FIG. I0, the table where the link address corresponding to the

logical address is specified, and the domain where the link address is saved has two bytes assigned
per entry. When this link table is being created from the distribution management information, the

link address written in the distribution management information of the corresponding block is

searched and this link address of that block is recorded in the corresponding location of the table.
[0085] 8. Procedure when the memory card starts up

Next, the procedures when memory card 2 starts up is described while referencing the flow chart in
FIG. 1 1.

[0086] When this memory card 2 is started-up, as shown in FIG. 11, lirstiy, in step S1, data

processing apparatus 1 reads in the boot data from the boot block of memory card 2 and then the
process proceeds to step S2.

[0087] In step S2, data processing apparatus I checks that the boot data read-in from the boot block

was performed normally. If read normally, it proceeds to step S3, and if it was not read normally, it
proceeds to step S8.

[0088] In step S3, data processing apparatus 1 determines whether or not memory card 2

corresponds to said data processing apparatus 1, based on the read boot data. If it does correspond,

the process proceeds to step S4 and if it does not correspond, the process proceeds to step S8.
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[0089] In step S4, data processing apparatus l reads the management information set from memory
card 2. Now, the physical address of the management information set is indicated in the boot data.

Next, the process proceeds to step S5.

[0090] In step S5, data processing apparatus l checks that the effective management information set

was read normally. If it was read normally, the process proceeds to step S6, and if it was not read
normally, the process proceeds to step S7.

[0091] In step S2, data processing apparatus 1 expands the management information set read to

internal memory 4, and creates a management table to manage memory card 2. In the above

processes, the initial processes on starting-up memory card 2 are terminated, and memory card 2
becomes available for use.

[0092] Moreover, if it was determined in step S5 that effective management data sets were not read

normally, the process proceeds to step S7, as mentioned above. In step S7, data processing
apparatus 1 reads—out the distribution management information for each block and reconstructs the

management information sets. Then, the management information set is expanded to internal
memory 4 and a management table to manage memory card 2 is created. in the above processes, the

initial processes on starting—up memory card 2 are terminated, and memory card 2 becomes
available for use.

[0093] On the other hand, if a determination was made that an error was generated in step S2 in

reading the boot data, and it was determined in step S3 that memory card 2 did not correspond to
data processing apparatus 1 , the process proceeds to step 38, as described above.

[0094] Proceeding to step S8 occurs when memory card 2 can not be used. In this case, in step 8,
data processing apparatus 1 runs a predetermined error process and displays a message which states

something to the effect that it cannot be used, and terminates the start-up processes of memory card
2.

[0095] 9. Handling management information sets at the time of data update processing

Each time data processing apparatus 1 performs the processes of writing in data to memory card 2,
and processes of deleting data from memory card 2 (hereafter these processes are jointly referred to

as “data update processing"), the management table held in internal memory 4 is updated to

correctly reflect the actual state of memory card 2 (in other Words, amending the distribution
management information). On the other hand, the management information sets saved as a file in

memory card 2, is not updated each time there is data update processing; changed content is
updated all at once at an appropriate time.

[0096] In general, there is a maximum number of times that flash memory 12 can be rewritten, but

by arranging to rewrite the management information sets more substantially all at once, the rewrite

frequency of the blocks where management information sets is saved can be reduced, enabling a
long lifetime for memory card 2.

[0097] However, when the data is being updated, the file where the management information sets

are saved is disabled before the update. This is done in order to prevent loss of consistency of the

management information sets of the distribution management information. When there is an update,

an update is made simultaneously of the distribution management information of the corresponding

block being processed, but because the content of the management information sets is not updated
simultaneously, the distribution management information and the management information sets are

in an un-niatched state. Therefore, when this state occurs, the file of management information sets
in memory card 2 is disabled.

[0098] Specifically, when data is updated, as shown in FIG. 12, firstly, in step S1 1, data processing
apparatus 1 makes a determination as to whether to enable or disable the management information

sets saved in memory card 2. If the management information sets are already disabled, then it
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moves on directly to the data update process. On the other hand, if the management information sets
are enabled, then it proceeds to step S12.

[0099] In step S2, data processing apparatus 1 disables the management information sets.

Specifically, it changes the block flag of the block where the management information sets are
stored to “Don’t Delete", or performs deletion process in respect of the said block. Then, after

disabling the management information sets, it proceeds to data update processing.
[0100] Now, the management information set file saved in memory card 2 is disabled at the time of

data update processing in order that the consistency of management information sets and the

distribution information is not lost, but the content of the management table in the internal memory
4 of the data processing apparatus 1 is normally updated to be the latest state. Then, data processing
apparatus 1, normally, manages each block based on this management table.

{0101] Specifically, the management information sets disabled at the time of data update processing,
are rewritten into memory card 2 at an appropriate time, and are enabled once more. Now, an

‘appropriate time’ means, for example, when the use of memory card 2 is finished and the power
source is about to be dropped, or when memory card 2 has not been accessed for more than a

predetermined period, or the data has not been rewritten more than a predetermined number of
times, and such like.

[0102] Specifically, for exampie, if the use of memory card 2 is finished and before the power
source is dropped, the termination processes shown in FIG. 13 are performed, to enable the
management information sets.

[0103] In this termination processing, firstly, in step S21, data processing apparatus 1 makes a

determination as to whether the management information sets in memory card 2 are enabled or
disabled. Then, if the management information sets are enabled, the processes are terminated at that

point. On the other hand, if the management information sets are disabled, it moves to step S22.
[0104] In step S22, data processing apparatus 1 makes a determination as to whether deletion

processes have been effected or not, with respect to the block where the file containing management
information sets is saved. If deletion processes were not effected, it moves to step 823, if the
deletion process were effected, it moves to step S2.

[0l05j In step S23, data processing apparatus 1 runs the deletion processes with respect to the block
where the file containing management information sets is saved. Thereafter, it moves to step S24.
[0106] In step S24, data processing apparatus 1 writes-in management information sets to memory
card 2. At that time, data processing apparatus 1 creates a new management information set tile

based on the content of the management table stored in internal memory 4, and writes-in that new

management information set file to memory card 2. By this means, the enabled management
information se-t showing the latest state of memory card 2 gets saved in memory card 2.

[0107] When the above termination processes are finished, enabled management information sets
are in a stored state in memory card 2.
[0108] 10. Writing new files

Next, the process means to write new files to memory card 2 are described. The process means to

write new files to memory card 2 are different depending on whether the tile size is already known
or not.

[0109] 10 — 1 When the file size is already known

When the file size is already known, every time the data of said files are written to a new block, a
determination is made as to whether the data will fit in said block. Should the data not fit in the

block, then the logical address of the next sequential block is secured, and as well as writing the
data to the data area, and then the logical address of the next sequential block is written to the

distribution management information as the linked address. At that time, the final flag is set as a
"connected block". On the other hand, should the data fit in the block, then the data terminal
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number part, in other words the empty area of the data domain, is set to "0.xffft". At that time, the

last flag is set as the “final block", and is set as an effective data size to write additional

management information.

[0110] Following is a detailed description of the procedures used to write a file whose size is known,
to memory card 2 using the flow chart in FIG. 14 as reference. The flow chart shown in FIG 14, as

well as the flow charts shown in FIG 15 and 17' which are presented later, briefly summarize the
checks on error deletion prevent switch 20 of memory card 2, and the processes when some kind of
error is generated.

[01 I 1] When writing a file whose size is already known to memory card 2, firstly, in step S31, data
processing apparatus 1 prepares the real data to be written to memory card 2, and the header of said

data. In other words, in step S31, data processing apparatus 1 prepares the file for writing to the data
area of memory card 2. Now, the tile size information is included in the header of said file. Next, it

moves on to step S32.

[0112] In step S32, data processing apparatus 1 sets the block flag of the block where the first file is

saved to -“header in Lise” and secures an empty logical address. Next, it moves on to step S33.
[0113] In step S33, the data processing apparatus 1 searches for an empty physical address. Next, it
moves on to step S34.

[0114] In step S34, data processing apparatus 1 determines whether or not a file will fit in the block

being processed. If the file will not fit in the block, and the file continues, it proceeds to step S35.

On the other hand, if the file will fit in the block, and the file does not continue, it moves on to step
S32.

[0115] In step S35, data processing apparatus 1 secures the logical address of the next block in

sequence, and sets that logical address as the link address. Next, it moves on to step S37‘.

[0116] On the other hand, in step S36, data processing apparatus 1 sets the last flag to “final block”
and sets the link address to “0Xffff’. Next, it moves on to step S37.

[0117] In step S3 7, data processing apparatus 1 creates distribution management information for the

block being processed, based on the information set in the above steps. Next, it moves on to step
S38.

[0118] In step S38, data processing apparatus 1 sequentially writes to the block being processed in
page units. I-Iere, when the file will not fit in the block being processed, a block worth of data can

be written in page units. Moreover, when a file can fit entirety into a block being processed, only

data corresponding to the necessary pages is written. In this step S38, what can be written to a block
is the data ofa new file, and the distribution management information created in step S37. Next, it
moves on to step S39.

[0119] In step S39, data processing apparatus 1 determines whether or not all the file data was

written to memory card 2. If all the file data was not written and there still is remaining data, then it
returns to step S33 and repeats the processes. On the other hand, if writing is finished, it moves on
to step S40.

[0120] in step S40, data processing apparatus 1 determines whether or not the written data finished

in the middle of the block. If the written data finished in the middle of the block, then it moves on to

step S41. On the other hand, if the written data continued to the final block, the processis terminated

at that point.

[0121] In step S32, data processing apparatus 1 writes in the effective data size to the additional

management information saved in the redundant area of the last page. In other words, data
processing apparatus 1 writes in the value shown for the data size, written in the data area of the

block where the last part of the file is saved, to the additional management information of said block
as the effective data size.
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[0122] In the above manner, the processes for writing in a file whose size is alreadyloiown to
memory card 2 are complete.

[0123] 10 A~ 2 ‘Nhen the file size is not known

When the file size is unknown, the logical address of the next block is already secured, and when
the data has ended, the last flag of the last block is set to over write. As for other distribution

management information and additional management information, they are set in the same way as
when the file size is knoxm.

[0124] Following is a detailed explanation of the procedure for writing a file of a known size to

memory card 2. FIG. 15 is provided as a reference flow chart.

[0125] When writing a file of a known size to memory card 2, firstly, in step S51, data processing

apparatus 1 creates a temporary header for the file to be written to memory card 2. At this stage,
because the file size is unknown, the file size information is not included in this temporary file

header. Next, proceed to step S52.

[0126] In step S52, data processing apparatus 1 sets the block flag of the block where the first file is
saved to “Header used”, and secures an empty logical address. Next, proceed to step S53.

[0127] In step S53, data processing apparatus 1 prepares the data for writing to memory card 2.

Next, proceed to step S54.

[0128] In step S54, data processing apparatus 1 determines whether or not there is data remaining

for writing to memory card 2. If the data is not finished and there is still data remaining, it proceeds

to step S55. On the other hand if the data is finished and there is no remaining data, it proceeds to
step S61.

[0129] In step S55, data processing apparatus 1 searches for an empty physical address. Next,

proceed to step S56. .
[0130] In step S56, data processing apparatus 1 secures the next in sequence logical address and

sets this logical address as the link address. Next, proceed to step S57‘.
[0131] In step S57, data processing apparatus 1 creates distribution management information for the

block which is being subject to processing, based on the information set in the above steps. Next,

proceed to step S58. .
[0132] In step S53, data processing apparatus 1 sequentially writes data in page units to the block

which is being processed. Here, when the file will not fit in the block being processed, a block
worth of data can be written in page units. Moreover, when a file can fit entirety into a block being

processed, only data corresponding to the necessary pages is written. Now, what can be written to

:he block in this step S58 is the data of newly written files and the distribution management

information created in Step 57. Next, proceed to step S59.

[0133] In step S59, data processing apparatus 1 determines whether or not the written data ends in

the middle of the block or not. Then, if data is saved to the end of the data area, it returns to step

S53 and the process is repeated. On the other hand, if the data ends in the middle of the data area, it

proceeds to step S60.

[0134] In step S60, data processing apparatus 1 writes in the effective data size to the additional
management information stored in the redundant area of the last page of the block being processed.

In other words, data processing apparatus 1 Writes in the value shown for the data size, written in
the data area of the block where the last part of the file is saved, to the additional management
information of said block as the effective data size.

Next, proceed to step S61.

[0135] In step S61, data processing apparatus 1 sets the final flag of the block being processed to

"final block'' by overwriting it. Next, proceed to step S62-.

[0136] In step S62, data processing apparatus 1 updates the tile header. In other words, at this stage,
because the file size is known, a new header containing the file size information is created, and the



APPLE INC. 
EXHIBIT 1202 - PAGE 1126

above mentionedtemporary file header is overwritten with the newly created header containing the
file size infonnation in the header.

[0137] By the means described above, the processes to write in a file whose size is not already
known to memory card 2 is completed.
[013 8] 11. Updating Files

Next, the process procedures for updating files already written to rnemory card 2 are explained.
[0139] When updating a tile, 21 different block is assigned the same logical address as the file to be
rewritten, and the new data is written to said block. At this time, the block where the old data is

written, is maintained without being opened until the file update is finished. By this means, even if a

breakdown is generated during file update, recovery is possible to the state prior to the update.

[0140] A specific example of the procedure of this type of file update is explained while rcfening to
FIG. 16.

[0141] As shown in FIG. 16 (a), the file header is saved in logical address block “l”, the next part

of the file is saved in logical address block “2”, and the next part of the file is saved in logical
address block “3”. Moreover, the identification number of logical address block “l’ is set as “6”,
the identification number of logical address block “2’ is set as “4”, the identification number of

logical address block “3’ is set as “l ”.

[0142] Then, in this type of situation, the data of logical address block “2” is rewritten, When this

occurs, first, as shown in FIG. 16 (b), the logical address “2” is applied to another empty block, and
the new data is written to this block. Here, as the identification number for the block where the new
data is written, a value is set which is one increment on the identification number where the old data
was written, in other words “5”.

[0143]At this stage, there exists two block with the same logical address. Therefore, of these two
blocks, the block with the higher identification number is the one where the newest data is saved
and the block with the lower identification number is the one where the saved data is the old data.

[0144] Then, after the new data is written, the block where the old data is written is delete as shown

in FIG. 16 (c). Now, at this point, the deletion processes are not effected in respect of the block

where the old data is written. The block flag of said block is merely set to ‘Don’t Delete’, and later,
at a suitable time, the deletion processes can be applied to the block.

[0145] A detailed explanation of the procedures for the processes mentioned above is provided
below along with the flowchart shown in FIG. 17. _

[0146] When a file is updated, first, data processing apparatus 1 selects the block to be updated as in
step S71. Then it proceeds to step S72.
[0147] In step S72, data processing apparatus 1 reads out the identification number of the block to
be updated and sets the identification number of the block where the new data is to be written as

one increment on that value. Moreover, as the logical address of the block where the new data is to

be written, it sets it as the same logical address of the block being subjected to updating. The
process then proceeds to step S73.

[0148] In step S73, data processing apparatus 1 prepares data to be written to the new block. The
process then proceeds to step S74.

[0149] In step S74, data processing apparatus 1 searches for an empty logical address. The process
then proceeds to step S75.

[0150] In step S75, data processing apparatus 1 determines whether or not the data update is
finished. If the update is not finished, it proceeds to step S76. If the update is finished then it
proceeds to step S72.

[0151] In step S76, data processing apparatus 1 secures the logical address ofthe next block in

sequence, and sets that logical address as the link address. The process then proceeds to step S77.
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[0152] In step S72, data processing apparatus 1 uses the data from each of the preceding steps to
create distribution management information for the block where the new data is written. The

process then proceeds to step S78.

[0153] In step S78, data processing apparatus 1 writes the new data in page units to the physical
address sought in step S74. Here, when the file will not fit in the block being processed, a block
worth of data can be written in page units. Moreover, when the file fits into the corresponding block,

only the data ofnecessary pages is written as page units. In step S78, what is written to the block is
the data of the new file and the distribution management information created in step S77. Then,

after step 78, it returns to step 73 and the processes are repeated.

[0154] In step S72, data processing apparatus 1 determines whether or not a link address was set for
the block last subjected to an update. If a link address was set, the process moves on to step S80 and
ifa link address was not set, it moves on to step S81.

[0155] In step S72, data processing apparatus 1 sets the last flag of the block where new data was

most recently written to “final block”. The process then proceeds to step S82.
[0156] In step S72, data processing apparatus 1 sets the link address value for the block, set as th.e

most recently updated block to the link address of the block which most recently had new data

written. The process then proceeds to step S82.

[0157] In step S72, data processing apparatus 1 updates the file header. In other words, when the
file is updated, a new header is created to include the file size because of the possibility that the file

size has changed and the file header is updated. The process then proceeds to step S83.

[0158] In step S83, data processing apparatus 1 deletes the block where the old data was written. At

this point, the deletion processes have not been applied on the block where the old data is written;

the block flag of the said block is merely set to ‘Don’t Delete.’ Later, at a suitable time, the deletion

processes can be applied to the block.
[0159] This concludes the update process.

[0160] Error detection and correction processes. a

In the type of system above, when new files are being written to memory card 2, or when files

saved in memory card 2 are being updated and the like, there is the possibility that states may occur
where the power source is suddenly interrupted, where memory card 2 is forcibly removed from

data processing apparatus 1, where multiple blocks exist with the same logical address (i.e. logical

address errors), or where an indicated link address does not exist (ie. a link address error).

[0161] In respect of that, in the system applied in the present invention, when building a

managementinformation set, error detection and coirection processes can be performed to detect
and correct logical address errors and link address errors. The following is a detailed explanation of

this error detection and correction processes.

[0162] 12 — 1 Error detection table
In the system applied in the present invention, logical address errors and link address errors are
detected when management information sets are being constructed and then error detection tables

are used to detect link address errors. Error detection tables are tables that are only used to detect

errors in link addresses and when process to detect and correct errors are run, this table is stored

temporarily in the internal memory of data processing apparatus 1. The domain for setting up the
error detection tables is released after the error detection and correction processes are completed.

[0163] These error detection tables are, as shown in FIG. 18, tables which provide a one bit domain

showing the connection state of each block, in respect of one logical address. In other words, error
detection tables have one bit per entry, and each entry shows the connection state of logical

addresses as either ‘ 1’ or ‘0’. When there are N blocks subject to processing, the domain held by

this error detection table becomes N/8 bytes.
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