IW BO35384

TQ ALL TQ WHOMMTHESE; PRESENTS) SHALL, COME:;;
UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

March 11, 2020

"|§t; i~ THIS IS TO CERTIFY THAT ANNEXED IS A TRUE COPY FROM THE
h‘i‘“ RECORDS OF THIS OFFICE OF THE FILE WRAPPER AND CONTENTS
AL
5 d OF:
Fie

iVl APPLICATION NUMBER: 09/504,344
‘ FILING DATE: February 14, 2000

PATENT NUMBER: 6,651,134

ISSUE DATE: November 18, 2003

By Authority of the

Under Secretary of Commerce for Intellectual Property
and Director of the United States Patent and Trademark Office

B LU T
o il

Certifying Officer

v%f./ %TG El(lj

Lol Al ‘\“.‘/
SR e OV 2

NANYA TECHNOLOGY CORP. V. MONTEREY RESEARCH, LLC



i

20

0325.00309

\
cp9so73 \
GB FIXED BU)éI‘ MEMORIES
) /
4

y
Field of the Invention

The present invention relates to memory devices generally
and, more particularly, to a memory device that transfers a fixed

number of words of data with each access.

Background of the Invention

A synchronous Static Random Access Memory (SRAM) can
provide data from multiple address locations using a single
address. Accessing multiple locations in response to a single
address 1is called a burst mode access. A memory device that
provides a burst mode can reduce activity on the address and
control buses. The burst mode of a conventional synchronous SRAM
can be started and stopped in response to a control signal.

A conventional Dynamic Random Access Memory (DRAM)
preserves data during periodic absences of power by implementing a
memory cell as a capacitor and an access transistor. Since the
charge on the capacitor will slowly leak away, the cells need to be
“refreshed” once every few milliseconds. Depending on the

frequency of accesses, a conventional DRAM can need an interrupt to
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perform data refreshes. Using a DRAM in a burst application is
difficult because of the need to refresh. Completely hiding
refresh cycles (e.g., refreshing data without the need for

interrupts) in a DRAM cannot happen with conventional memoxry
devices due to architecture choices that have been made. Data word
bursts can be interrupted while in progress since conventional
architectures support both burst and single access modes.
Conventional DRAM access takes about 10ns to get data, but nearly
20ns to complete writeback and equalization. The addition of
another 20ns for a refresh results in a total access of 40ns.

Since the data burst transfers of conventional memories
can be interrupted and single accesses made, the amount of time
that the data, address and control busses are not in use can vary.
The variability of bus availability complicates the design of
systems with shared data, address and control busses.

It would be desirable to have a memory device that has a

fixed burst length.
W“"A‘—»

Summary of the Invention

The present invention concerns an integrated circuit

comprising a memory and a logic circuit. The memory may comprise
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a plurality of storage elements each configured to read and write
data in response to an internal address signal. The logic circuit

may be configured to generate a predetermined number of the

e

internal address signals in response to (i) an extefnal address
signal, (ii) a clock signal and (iii) one or more control signals.
The generation of the predetermined number of internal address
signals may be non-interruptible.

%

The objects, features and advantages of the present
invention include providing a fixed burst memory that may (i) give
network customers who typically burst large data lengths the
ability to set a fixed burst length that suits particular needs;
(1i) have non-interruptible bursts; (iii) free up the address bus
and control bus for a number of cycles; (iv) provide
programmability for setting the burst length by using DC levels
[Vsg or Vece] on external pins; (v) hide required DRAM refreshes
inside a known fixed burst length of data words; and/or (vi)

operate at higher frequencies without needing interrupts to perform

refreshes of data.
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Brief Description of the Drawings

These and other objects, features and advantages of the
present invention will be apparent from the following detailed
description and the appended claims and drawings in which:

5 FIG. 1 1is a block diagram illustrating a preferred
embodiment of the present invention;

FIG. 2 is a detailed block diagram illustrating a circuit
102 of FIG. 1;

FIG. 3 1is a detailed block diagram of a circuit 102’

illustrating an alternative embodiment of the circuit 102 of FIC.

}_l
LET
M. @1

::r:::' l '.
FIG. 4 is a flow diagram illustrating an example burst
address sequence;

FIGS. 5A and 5B are diagrams illustrating example

1;' operations of a 4 word (FIG. 5A) and an 8 word (FIG. 5B) fixed
burst access in accordance with the present invention; and

FIG. 6 is a diagram illustrating an example operation

where a burst length may be long enough to include a writeback and

a refresh cycle.
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Detailed Description of the Preferred Embodiments

Referring to FIG. 1, a block diagram of a circuit 100 is
shown in accordance with a preferred embodiment of the present
invention. The circuit 100 may be implemented, in one example, as

5 a fixed burst memory. The circuit 100 may be configured to
transfer a fixed number of words of data with each access (e.g.,
read or write). A number of words transferred as a group is called
a burst. The circuit 100 generally comprises a circuit 102 and a
memory array (or circuit) 104. The circuit 102 may be implemented,

in one example, as a burst address counter/register. The memory

array 104 may be implemented, in one example, as a static random

i

access memory (SRAM), a dynamic random access memory (DRAM), or
other appropriate memory to meet the design criteria of a

particular implementation.

The circuit 102 may have an input 106 that may receive a
signal (e.g., ADDR_EXT), an input 108 that may receive a gignal
(e.g., LOAD), an input 110 that may receive a signal (e.g., CLK),
an input 112 that may receive a signal (e.g., ADV), and an input
114 that may receive a signal (e.g., BURST). The circuit 102 may
20 have an output 116 that may present a signal (e.g., ADDR_INT) to an

input 118 of the memory 104. The memory 104 may have an input 120
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that may receive a signal (e.g., R/Wb), an input 122 that may
receive a signal (e.g., DATA_IN) and an output 122 that may present
a signal (e.g., DATA OUT). The various signals are generally “on”

(e.g., a digital HIGH, or 1) or “off” (e.g., a digital LOW, or 0).

5 However, the particular polarities of the on (e.g., asserted) and
off (e.g., de-asserted) states of the signals may be adjusted
(e.g., reversed) accordingly to meet the design criteria of a

particular implementation.

The signal ADDR _EXT may be, in one example, an external

address signal. The signal ADDR_EXT may be n-bits wide, where n is

an integer. The signal CLK may be a clock signal. The signal R/Wb

TR R

may be a control signal that may be in a first state or a second
state. When the signal R/Wb is in the first state, the circuit 100

will generally read data from the memory circuit 104 for

15 presentation as the signal DATA OUT. When the signal R/Wb is in
the second state, the circuit 100 will generally store data
received as the signal DATA IN.

The signal LOAD may be, in one example, an address load

control signal. The circuit 100 may be configured to load an
20 initial address, presented by the signal ADDR_EXT, in response to
the signal LOAD. The initial address may determine the initial

6
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location where data transfers to and from the memory 104 will
generally begin.

The signal ADV may be, in one example, used as a control
signal. The circuit 100 may be configured to transfer a fixed
number of words to or from the memory 104 in response to the
signals ADV, CLK and R/Wb. When the signal ADV is asserted, the
circuit 100 will generally begin transferring a predetermined
number of words. The transfer is generally non-interruptible. In

(N N e
one example, the signal ADV may initiate the generation of a number
of addresses for presentation as the signal ADDR_INT.

The signals ADV and LOAD may be, in one example, a single
signal (e.g., ADV/LDb). The signal ADV/LDb may be a control signal
that may be in a first state or a second state. When the signal
ADV/LDb is in the first state, the circuit 102 will generally load
an address presented by the signal ADDR_EXT as an initial address.
When the signal ADV/LDb is in the second state, the circuit 102 may
be configured to generate the signal ADDR_INT as a fixed number of
addresses in response to the signal CLK. The signal ADDR_INT may
be, 1in one example, an internal address signal. The signal

ADDR_INT may be n-bits wide. Once the circuit 102 has started

generating the fixed number of addresses, the circuit 102 will
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generated (e.g., a non-interruptible burst).

The signal BURST may be, in one example, a configuration
signal for programming the fixed number of addresses that the
circuit 102 may generate in response to the signals CLK and
ADV/LDb. The signal BURST may be generated, in one example, by (1)
using bond options, (ii) voltage levels applied to external pins,
or (iii) other appropriate signal generation means.

When the memory 104 is implemented as a DRAM, the circuit

100 may be configured to hide required DRAM refreshes (e.g.,

refreshes may occur without affecting external environment) inside’

a known fixed burst length of data words. The fixed burst length
may allow the circuit 100 to operate at higher frequencies than a
conventional DRAM without needing interrupts to perform fefreshes
of data. In one example, the fixed burst length may be four or
eight words. However, the burst length may be set to whatever
length is necessary to meet the design criteria of a particular
application. For example, the burst length may be programmed, in
one example, to allow both writeback and refresh to occur within a

single access. The fixed burst length may be set, in one example,

-
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longer or shorter depending upon a frequency or technology to be
used.

The circuit 100 may be configured to provide a fixed
burst length that may suit the requirements of network customers
who typically burst large data lengths. By providing a fixed burst
length, the circuit 100 may allow shared usage of data, address and
control busses. A fixed length non-interruptible burst generally
frees up the address bus and control bus for a known nuﬁber of
cycles. The address and control busses may be shared by a number
of memory devices. The circuit 100 may provide a more reliable and
/or accurate burst than is possible with multiple chips.

Referring to FIG. 2, a detailed Dblock diagram
illustrating implementation of the circuit 102 is shown. The
circuit 102 may comprise an address counter register 126 and a
burst counter 128. The address counter register 126 generally
receives the signals ADDR_EXT, LOAD, and CLK. The address counter
register 126 may be configured to present the signal ADDR_INT. The
signal ADV and the signal BURST may be presented to a burst counter
128. The signal CLK may be presented at an input 130 of the burst
counter 128. The burst counter 128 may have an output 132 that may

present a signal (e.g., BURST CLK) at an input 134 of the circuit

SR
it
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126. An initial address may be loaded into the address counter
register 126 by presenting the initial address in the signal
ADDR_EXT and asserting the signal LOAD. The circuit 126 may be
configured to increment an address in response to the signal
BURST_CLK. When the signal ADV is asserted, the burst counter 128
will generally present the signal BURST CLK 1in response to the
signal CLK. The signal BURST_CLK generally contains a number of
pulses that has been programmed by the signal BURST.

Referring to FIG. = 3, a detailed block diagram
illustrating an alternative embodiment of the circuit 102 is shown.
The circuit 102’ may comprise a latch 134, a multiplexer 136 and a
counter 138. The signals ADDR EXT, LOAD and CLK may be presented
to the latch 134. The latch 134 may have an output 140 that may
present a portion (e.g., m bits, where m is an integer smaller than
n) of the signal ADDR_EXT as a portion of the signal ADDR_INT, an
output 142 that may present a second portion (e.g., k bits, where
k is an integer smaller than n) of the signal ADDR EXT to a first
input of the multiplexer 136, and an output 144 that may present
the second portion of the signal ADDR EXT to an input 146 of the

counter 138.
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The signals ADV, CLK and BURST may be presented to inputs
of the counter 138. The counter 138 may be configured to generate
a number of addresses in response to the signals CLK, BURST and
ADV. The number of addresses generated by the counter 138 may be
programmed by the signal BURST.

The signal BURST may be presented to a control input of
the multiplexer 136. The multiplexer 136 may select between a
number of signals from the latch 134 and a number of signals from
the counter 138 to be presented as a second portion of the signal
ADDR_INT in response to the signal BURST.

Referring to FIG. 4, a flow diagram illustrating an
example burst address sequence is shown. When the signal ADV 1is
asserted, the circuit 100 will generally generate a number of
address signals, for example, N where N is an integer. The address
signals may be generated, in one example, on a rising edge of the
signal CILK. The address signals will generally continue to be
generated until the Nth address signal is generated.

Referring to FIGS. 5A and 5B, timing diagrams
illustrating example operations for a four word (FIG. 5A) and an
eight word (FIG. 5B) fixed burst memory in accordance with the

present invention are shown. The timing diagrams generally

11
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illustrate externally measurable signals for four and eight word
fixed burst read/write architectures. In general, an operation
(e.g., read or write) of the circuit 100 begins with loading an

initial address (e.g., portions 150, 154, and 158 of FIG. B5A;

portions 150’, 154’, and 158’ of FIG. G5B). Starting with the

initial address, a fixed number of words are generally transferred
(e.g., line DQ of FIGS. 5A and 5B). During the transfer of the
fixed number of words, the address and control buses (e.g., ADDR,
CE, R/W, etc.) are generally available to other devices (e.g.,
portions 152, 156, and 160 of FIG. 5A; portions 152, 156’, and
160’ of FIG. 5B). In one example, the control and address bus
activity may be one-fourth (FIG. 5A) or one-eighth (FIG. 5B) the
data bus activity (e.g., compare line ADDR with line DQ of FIGS. 5A
and 5B). The reduced bus activity may be an effect of the
architecture. The data bus may be, in one example, active nearly
100% of the time (e.g., line DQ of FIGS. 5A and 5B) In one example,
there may be no inefficiencies switching from read to write to read
etcetera (e.g., see labels under line DQ of FIGS. 5A and 5B).
Referring to FIG. 6, a tiﬁing diagram illustrating a
fixed burst length long enough to hide a writeback and a refresh

cycle 1is shown. Internally the action being performed may

12
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completely hide DRAM refresh activity inside nominal external
activities. A portion 162 illustrates that refresh activity (e.g.,
writeback, read for refresh, and writeback for refresh) may be
completed within the time of the burst transfer. When a fixed
burst long enough to completely hide refresh activity is provided,
there may be no penalty for using DRAM instead of SRAM for the
memory 104.

While the invention has been particularly shown and
described with reference to the preferred embodiments thereof, it
will be understood by those skilled in the art that various changes
in form and details may be made without departing from the spirit

and scope of the invention.

13
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CLAIMS
1. An integrated circuit comprising:
49eg a memory comprising a p‘urality of storage elements each

configured to read and write dgta in response to an internal
address signal; and
5 a logic circuit configuzed to generate a predetermined
number of said internal address pBignals in response to (i) an
external address signal, (ii) a cldck signal and (iii) one or more

control signals, wherein said generation of said predetermined

number of internal address signals |is non-interruptible.

2. The integrated circuilt according to claim 1, wherein
said predetermine number of internal|address signals is determined

by a fixed burst length.

3. The integrated circuit| according to claim 1, wherein

said predetermined number of internal address signals is 4.

4, The integrated circuit kccording to claim 1, wherein

said predetermined number of internal |\address signals is 8.

14
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\ 5. The integrated cir#uit according to claim 2, wherein

said fixed burst length is prograpmmable.

6. The integrated circuit according to claim 5, wherein

said fixed burst length is programmed by bond options.

7. The integrated cifrcuit according to claim 5, wherein

said fixed Dburst length is

external pins.

programmed by voltage levels on

8. The integrated circuit according to claim 1, wherein

said memory comprises a static |random access memory.

9. The integrated c1

said memory comprises a dynamic

rcuit according to claim 1, wherein

random access memory.

10. The integrated cifcuit according to claim 9, wherein

said predetermined number of intkrnal address signals is chosen to

provide time for writeback and rlefresh cycles.

15
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11. The integrated circuit/according to claim 1, wherein
said predetermined number of internal address signals is chosen to

I
meet predetermined criteria for sharlng address and control busses.

12. An integrated circuif comprising:
means for reading and wiiting data in response to an
internal address signal; and
means for generating aj predetermined number of said
internal address signals in respgnse to (i) an external address
signal, (ii) a clock signal and (jii) one or more control signals,
predetermined number of internal

wherein said generation of said

address signals is non-interruptible.

13. A method of providing a fixed burst length data
transfer comprising the steps of
reading from and writing data to a memory in response to
an internal address signal; and
generating a predetermined number of said internal
address signals in response to (i) an external address signal, (ii)

a clock signal and (iii) a controll signal, wherein said generation
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of said predetermined number of internall address signals is non-interruptible.

14. The method accordiﬁg to claim 13, further comprising

the step of programming said predetermined number.

15. The method according to c¢laim 14, wherein said

programming step is performed using bond options.

16. The method accoyding to claim 14, wherein said

programming step is performed uging voltage levels.

17. The method according to claim 13, further comprising
the step of selecting said predetermined number to provide time for

writeback and refresh cycles.

17
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ABSTRACT OF THE DISCLOSURE
An integrated circuit comprising a memory and a logic
circuit. The memory may comprise a plurality of storage elements

each configured to read and write data in response to an internal
5 address signal. The logic circuit may be configured to generate a
predetermined number of the internal address signals in response to
(1) an external address signal, (ii) a clock signal and (iii) one

or more control signals. The generation of the predetermined

number of internal address signals may be non-interruptible.

G dwin dal
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was filed on as Application Serial No. and amended on ;
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Lacknowledge the duty under Title 37, Code of Federal Regulations, Section 1.5 6, to disclose io the
United States Patent and Trademark Office information known to be material to the patentability of
this application. I also acknowledge that information is material to Ppatentability when it is not
cuwnulative to information already provided to the United States Patent and Trademark Office and
when it either

compels, by itselforin combination with other information, a conclusion that a claim
is unpatentable under the preponderance of evidence standard, giving each term in
the claim its broadest reasonable construction consistent with the application, and
before any consideration is given to evidence which may be submitted to establish
a contrary conclusion of patentability, or

refutes or is inconsistent with a position taken in either () asserting an argument of

patentability, or (ii) opposing an argument of unpatentability relied on by the United
States Patent and Trademark Office;

Ihereby claim the priority benefit under Title 35 » Section 119(s), of the following United States
provisional patent applications:

Application No. Filing Date

I hereby claim the priority benefit under Title 35, Section 120, of the following United States patent
applications: X

Serial No. Filing Date Status
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Docket No. 0325.00309 Page 2 of 2

[ hereby claim the priority benefit under Title 35, Section 365(c), of the following PCT International
patent applications designating the United States:

Application No. Filing Date

Where the subject matter of the claims of this application is not disclosed in the United States or
PCT prionty patent applications identified above, I acknowledge the duty to disclose information
known to be material to the patentability of this application that became available between the filing
dates of this application and of the priority United States or PCT patent applications.

I hereby appoint as my attorneys with full power of substitution to prosecute this application and
conduct all business in the United States Patent and Trademark Office associated with this

application: Customer No. 021363.
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

021363
PATENT  TRADENORK lﬁ,l?i;,..’ "

I declare that all statements made herein of my own knowledge are true and that all statements made
on information and belief are believed to be trae; and further that these statements were made with
the lmowledge that willful false statements and the like so made are punishable by fine or
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such
willful false statements may jeopardize the validity of this application or any patent issuing thereon.

Cathal G. Phelan Post Office Address:
394 Mountain View Ave

Inventor, .
ﬁ Mountain View, CA 94041
t&z

Signature of Inventor Citizen of:__Ireland
N, / = Residence:__394 Mountain View Ave,
< / /Y Mountain View, CA 94041

Date

@009
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Applicant: Cathal G. Phelan

Serial No.:

Filing Date: Herewith

For: FIXED BURST MEMORIES
Attorney: CPM

Attorney Docket No: 0325.00309
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Please find below and/or attached an Office communication concerning this application or

proceeding.
Commissioner of Patents and Trademarks

PTO-90C (Rev. 2/95) 1- File Copy

*U.S. GPO: 2000-473-000/44602
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Application No. Appivzant(s)
09/504,344 Phelan

. Office Action Summary

Examiner Art Unit
Mehdi Namazi 2187

- The MAILING DATE 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 _three MONTH(S) 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 81X (6) MONTHS from the mailing date of this communication.

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will
be considered timely.

- 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) X] Responsive to communication(s) filed on __Feb 14, 2000

2a)[J This actionis FINAL. 2b)[X] This action is non-final.

3)0 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 Quaw@3s C.D. 11; 453 0.G. 213.

Disposition of Claims

4] Claim(s) _1-17 is/are pending in the applica
4a) Of the above, claim(s) is/are withdrawn from considerz

5y Claim(s) isfare allowed.

6)[] Claim(s) isfare rejected.

7)[X] Claim(s) _1-17 isfare objected to.

8)[J Claims are subject to restriction and/or election requirem

Application Papers
8)[J The specification is objected to by the Examiner.

10)[J The drawing(s) filed on isfare objected o by the Examiner.
11)[J The proposed drawing correction filed on is: a) ] approved b)[Jdisapproved.
12)[J The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119
13)[] Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d).

a)d Al b) [J Some* ¢) [None of:
1. [ Certified copies of the priority documents have been received.

2. [] Certified copies of the priority documents have been received in Application No.

3. [ 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 aftached detailed Office action for a list of the certified copies not received.
14)[] Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

Attachment(s)

15) [X] Notice of References Cited (PTO-892) 18) [ ] interview Summary (PTO-413) Paper Nofs).

16) K] Notice of Draftsperson’s Patent Drawing Review (PTO-948) 19) |:] Natice of Informal Patent Application {PTO-152)
17) K] Information Disclosure Statement(s) (PTO-1449) Paper No(s). 2 20) D Other:

U. 8. Patent and Trademark Gifice

PTO-326 (Rev. 9-00) Office Action Summary Part of Paper No. 3
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Application/Control Number: 09/504,344 Page 2

Art Unit: 2187

DETAILED ACTION

1. Claims 1-17 are presented for examination. This office
action is in response to the application filed 02/14/2000.

In the Title
2. The title of the invention is not descriptive. A new title
is required that is clearly indicative of the invention to which
the claims are directed. It appears --A memory device that
transfers a fixed number of words of data with non-interruptible
burst-- or other similar language(see claim 1, specification,
pages 1 and 9, e.g.). The loss in brevity of title is more than
offset by the gain in its informative value in indexing,

classifying, searching, etc. See MPEP 606 and 606.01.

Claim Rejections - 35 USC § 112
3. The following is a quotation of the first paragraph of 35

U.Ss.C. 1l12:

The specification shall contain a written description of the
invention, and of the manner and process of making and using
it, in such full, clear, concise, and exact terms as to enable
any person skilled in the art to which it pertains, or with
which it is most nearly connected, to make and use the same
and shall set forth the best mode contemplated by the inventor
of carrying out his invention.

4, Claims 6 and 15 are rejected under 35 U.s.C. 112, first
paragraph, as containing subject matter which was not described

in the specification in such a way as to enable one skilled in

NANYA TECHNOLOGY EXHIBIT 1002
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Application/Control Number: 09/504,344 Page 3

Art Unit: 2187

the art to which it pertains, or with which it is most nearly
connected, to make and/or use the invention.
As per claims 6 and 15, the specification does not provide

support for limitation such as bond options.

Claim Rejections - 35 USC § 102
5. The following is a quotation of the appropriate paragraphs
of 35 U.S.C. 102 that form the basis for the rejections under

this section made in this Office action:

A person shall be entitled to a patent unless --

(e) the invention was described in a patent granted on an application for
patent by ancther filed in the United States before the invention thereof
by the applicant for patent, or on an international application by another
who has fulfilled the requirements of paragraphs (1), (2), and (4) of
section 371® of this title before the invention thereof by the applicant
for patent.

6. Claims 1-17 are rejected under 35 U.S.C. 102 (e) as being
anticipated by Yip et al.(YIP) (U.S.Patent No. 6,289,138).

As per claims 1 and 12-13 Yip teaches an integrated circuit
comprising: a memory comprising a plurality of storage elements
each configured to read and write data in response to an internal
address signal (fig. 144B, element 230); and a logic circuit
configured to generate a predetermined number of said internal
address signals in response to (I) an external address

signal (fig. 1444, “ext addr”), (ii) a clock signal (inherent) and

NANYA TECHNOLOGY EXHIBIT 1002
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Application/Control Number: 09/504,344 Page 4

Art Unit: 2187

(iii)'one or more control signals(col. 2, lines 15-20), wherein
said generation of said predetermined number of internal address
signals is non-interruptible(col. 115, lines 60-64).

As per claims 2, Yip teaches wherein said predetermine
number of internal address signals is determined by a fixed burst
length(col. 115, lines 62-63).

As per claims 3-4 and 14, Yip teaches wherein said
predetermined number of internal address signals are 4 or 8(col.
115, lines 62-63 teaches preset number of words, which means
preset numbers of internal signals).

As per claim 5, Yip teaches wherein said fixed burst length
is programmable(col. 109, lines 35-43).

As per claims 6 and 15, Yip teaches wherein said fixed burst
length is programmed by bond options(col. 109, lines 35-43).

As per claims 7 and 16, Yip teaches wherein said fixed burst
length is programmed by voltage levels on external pins(it is
inherent to have voltage levels for each burst).

As per claim 8, Yip teaches wherein said memory comprises a
static random access memory(fig. 1, element 230).

As per claim 9, Yip teaches wherein said memory comprises a

dynamic random access memory (fig. 146, element 1910).

NANYA TECHNOLOGY EXHIBIT 1002
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Art Unit: 2187

As per claims 10 and 17, Yip teaches wherein said
predetermined number of internal address signals is chosen to
provide time for writeback and refresh cycles (it is inherent to
have time included for writeback and refresh cycle during each
burst) .

As per claim 11, Yip teaches wherein said predetermined
number of internal address signals is chosen to meet
predetermined criteria for sharing address and control

busses (col. 115, lines 62-63).

Conclusion
7. The prior art made of record and not relied upon is
considered pertinent to applicant’s
disclosure.

7.S. Patent 5,651,138(Le et al.) Teaches data processor with

controlled burst memory accesses and method therefor.

UU.S. Patent 5,805,928 (Lee) Teaches burst length detection

circuit for detecting a burst end time point and generating a
purst mode signal without using a conventional burst length

detection counter.
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U.S. Patent 5,936,975 (Okamura) Teaches semiconductor memory

device with switching circuit for controlling internal addresses
in parallel test.

Any inquiry concerning this communication or earlier
communications from the examiner should be directed to Mehdi
Namazi whose telephone number is (703) 306-2758. The examiner
can normally be reached on Monday-Thursday from 7:00 to 5:30.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner's supervisor, Do Hyun yoo, can be
reached on (703) 308-4908.

Any inquiry of a general nature or relating to the status of
this application or proceeding should be directed to the Group
receptionist whose telephone number is (703) 305-9600.

Any response to this action should be mailed to:

Commissioner of Patents and Trademarks

Washington, D.C. 20231
or faxed to:

(703) 746-7239 (for formal communications intended for
entry)

Or:
(703) 746-7240 (for informal or draft communications, please

label PROPOSED or DRAFT )
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Hand-delivered responses should be brought to Crystal Park 2,

2121 Crystal Drive,

Arlington, VA., Sixth Floor (Receptionist).

océter 1, 2001
/
Q’H“”’“’goi“u e AMINER

TE(‘HNOLOGY CE%TER 2 ‘30
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FORM PT0O-892 U.S. DEPARTMENT OF COMMERCE SERIAL NO. GROUP ART | ATTACHMENT
PATENT AND TRADEMARK OFFICE UNIT TO PAPER NO. 3
09/504,344 2187
NOTICE OF REFERENCES CITED APPLICANT(S)
Phelan
U.S. PATENT DOCUNENTS
* DOCUMENT NO. DATE NAME cLass | dlags FILING
A 5,651,138 711997 - Leetal. 711 154
B 5,805,928 9/1998 Lee 710 ‘ 35
C 5,936,975 8/1999 Okamura 714 719
D 6,289,138 9/2001 Yip et al. 382 307
E| 4,085 26]| 7)2000 Me InTyce 3c etal.| 7)o | 35
F
G
H
!
J
K
FOREIGN PATENT DOCUMENTS
* DOCUMENT NO. DATE COUNTRY NAME CLASS AR
L
M
N
o
P
Q
OTHER REFERENCES (Including Author, Title, Date, Pertinent Pages, Etc.)
R
S
T
u
EXAMINER DATE
Mehdi Namazi September 27, 2001 FormB82ccs2106h

* A copy of this reference is not being furnished with this office action.
(See Manual of Patent Examining Procedure, section 707.05(a).)

&
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Form PTO 948 (Rev. 8-98)

2|14]00,

The drawing(s) filed (insert dale)

U.S. DEPARTMENT OF COMMERCE - Patent and Trademark Office Application No. @’q f i (fg [/(/
]

. NOTICE OF DRAFTSPERSON S,
PATENT DRAWING REVIEW

jected to by the Draftsperson under 37 CFR 1.84 or 1.152 for the reasons indicated below. The Examiner will require

A. O zpproved by the Draftsperson under 37 CFR 1.84 or 1. 152.

mission.of new, corrected drawings when necessary. . Correclcd drawmg must be summcd according,tg the instructions on the back of this notice.

IR o sets

1. DRAWXNGS 37CFR 1. 84(a): Acceplable categones b drawmgs
Black ink. Color.
_- . Color drawings are not acceplable unm pcmon is gramed
Flg(s)
" Pencil and non black ink fiot permitied: Flg(s)
2. PHOTOGRAPHS. 37 CFR 1.84 (b)
___ 1 full-tone set is required. Fig(s)
Photogrﬂphs not properly mounted (must use brystol board or
photographic double-weight paper). Fig(s)
____Foor quality (half-tone). Fig(s)
3. TYPE OF PAPER. 37 CFR 1.84(¢)
- ‘Paper not flexible, strong, white, and durable.” -
3110 F——
Erasures, alterations, ovcrwntmgs, lmcrhneatlons,
folds, copy machine miarks not accepted. Fxg(s) Ix
___ Mylar, velum paper.is not acceplable (too thin).
Fig(s) _______
4, SIZE OF PAPER. 37 CFR 1.84(f): Acceptable sizes:
____21.0cmby 29.7cm (DIN size A4)
21 6 cm by, 27.9 cm (8 1/2 x 11 inches)
A]I drawing sheets not the same size.
Sheel(s)
____ Drawings sheets not an acceptable size. Fig(s)
5. MARGINS. 37 CFR 1.84(g): Acceplable margins:

Top 2.5 cm Left 2 SCm Right 1.5 cm’ Bottom 1.0 cm
SIZE: Ad Size
Top 2.5 cm Left:2.5 ém Right 1.5 cm’ B)nsnlOcm L
SIZE: 81/2x11 €
argms t acceptable. Fi
Top (T) ﬁ
_ 7 TRight(R) ______

6. VIEWS. 37 CFR 1. 84(h)
REMINDER: Specification may require revision to
correspond to drawing changes.

Partial views. 37 CFR 1.84(h)(2)

____Brackets needed to show figure as one entity.
Figlsy ______.

____ Views not labeled separately or properly.
Fig(s) .

___ Enlarged view not labeled separetely or properly.
Figls) .

7. SECTIONAL VIEWS. 37 CFR 1.84 (h)(3)

___ Hatching not indicated for sectional portions of an object.
-1 F—
____Sectional designation should be noted with Arabic or
Roman numbers. Fig(s)

Left (L) =
Bottom (B)

Lt Words do fiot: appear on a horizontal; left:to-right fashion «

. . . defined, c] an, dufable, and black (poor line quality).
! Fig(s) — -
‘+ 11 SHADING. 37.CFR1LEH(m) i~ fwoefs b @

12. NUMBERS, LETTERS, & REFERENCE CHARACTERS.

8 ARRANGEMENT OF VIEWS {37 CFR 1 84(1)

_, when page is either upright or turned so that the top
" bécomes the nght side, excep! for graphs Flg(s) -

9. SCALE 37 CFR184(k)" EEIEY

_____ Scale not large enough to show mechamsm without P

crowding when drawing is reduced in size to two-thirds in
reproduction,
Fig(s) : T T

10. CHARACTER OF LINES, NUMBERS, & LETTERS.

R 1.84(i)
>~ Liries; numbers & lettérs not uniformiy thick and well

... Solid black areas pale.. Fig(s)
T Solid black ‘shading not permitted. Flg(s)
- Shadé linies;-pale; rough and blurred.: Fig(s)

37 CFR 1.84(p)
Numbers and réference characiers not plain-and lcglble
Fig(s)
____ Figure legends are poor. Fig(s)
Numbers and reference characters not oriented in the
-same direction as'the view. 37 CFR' 1.84(p)(1)
Fig(s)
___ English alphabet not uscd 37 CFR 1. 84(p)(”)
Figs = it
Numbers, | leucrs and reference charac(ers must be al Ieast
32em (1 mch) n exght 37 CFR 1. 84(p)(3)
3 «FFlg(s) sof
13. LEAD LINES. 37CFR 1 B4(q)
___ Lead lines cross each other. Fig(s)
——— Lead lines missing. Fig(s)
14. NUMBERING OF SHEETS OF DRAWINGS. 37 CFR 1.84(1)
___ Sheets not numbered consecutively, and in Arabic numerals -
beginning with number 1. Sheet(s)
15. NUMBERING OF VIEWS. 37 CFR 1.84(u)
___ Viewsnot numbered consecutively, and in Arabic numerals,
beginning with number 1. Fig(s)
16. CORRECTIONS. 37 CFR 1.84(w)
___ Corrections not made from prior PTO-948
dated
17. DESIGN DRAWINGS. 37 CFR 1.152
____ Surface shading shown not appropriate. Fig(s)
- " Solid black shading not used for color contrast.

Fig(s)

COMMENTS

REVIEWER

4.0

ATTACHMENT TO PAPER NO. 3

DATE q !270/ TéLEPHONE NO.
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RAWING CHANGES

1. Correction of Informalities--37 CFR 1.85

File new drawmgs w1th the changes 1ncorporated thereln The appllcatlon number or the tltle of the 1nvent10n,
inventor's name, docket number (if any), and the name and telephone number of a person to call if the Office
is unable’to match the drawings fo’the propet application, should, be~ placed on the back of each sheet of
drawings in accordance with 37.CFR 1. 84(0)” -Applicant may delay filing of the new drawmgs until receipt of
the Notice of ‘Allo ability: (BT 0) 7 Extensrons of time may be“obtained‘under the’ provisions of 37 CFR
- 1136 The drawing should be-filed as a s separate paper with a transmlttal letter. addressed to the Drawmg

- Processing Branch

2. Timing for Corrections’

Applicant is required to-submit acceptable corrected drawings within the. three-month shortened statutory
period set in the Notice of Allowability' PTOL -37). Ifa correctlon is determlned to be unacceptable by the
Office, applicant must arrang

perlod to avord the nece

Fallu,re, tostaksﬁ,g:orrective action with
Application.

- Allchan ges to the draw1ngs other than mformahtres noted by the Drawrng Review Branch, MUST be approved
* by the examiner before the apphcatlon w111 be allowed. No changes w1ll be: permltted to be made other than
correction of 1nforma11tles unl ' :
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Attachment for PTO-948 (Rev. 03/01, or earlier)
6/18/01

The below text replaces the pre-printed text under the heading,
«Information on How to Effect Drawing Changes,” on the back
of the PTO-948 (Rev. 03/01, or earlier) form.

INFORMATION ON HOW TO EFFECT DRAWING CHANGES

1. Correction of Informalities -- 37 CFR 1.85

New corrected drawings must be filed with the changes incogporated therein.
Identifying indicia, if provided, should include the title of the invention,
inventor’s name, and application number, or docket number (if any) if an
application number has not been assigned to the application. If this information is
provided, it must be placed on the front of each sheet and centered within the top
margin. [f corrected drawings are required in a Notice of Allowability (PTOL-
37), the new drawings MUST be filed within the THREE MONTH shortened
statutory period set for reply in the Notice of Allowability. Extensions of time
may NOT be obtained under the provisions of 37 CFR 1.136(a) or (b) for filing
the corrected drawings after the mailing of a Notice of Allowability. The
drawings should be filed as a separate paper with a transmittal letter addressed to
the Official Draftsperson. -

2. Corrections other than Informalities Noted by Draftsperson on form PTO-
948. )

All changes to the drawings, other than informalities noted by the Draftsperson,
MUST be made in the same manner as above except that, normally, a highlighted
(preferably red ink) sketch of the changes to be incorporated into the new
drawings MUST be approved by the examiner before the application will be
allowed. No changes will be permitted to be made, other than correction of
informalities, unless the examiner has approved the proposed changes.

Timing of Corrections

Applicant is required to submit the drawing corrections within the
time period set in the attached Office communication. See 37 CFR
1.85(a).

Failure to take corrective action within the set period will result in
ABANDONMENT of the application.

06/01/01
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COFY OF FAPERS CEIRy o
Crilcidal L‘Y ED .
LA Attorr  Docket: 0325.003 / -
IN RE APPLICATION OF: Cathal G. Phelan RESPONSE TRANSMITTAL AND .

EXTENSION OF TIME REQUEST

09/504,344 (IF REQUIRED) éz_f
FIXED BURST MEMORIES %

~

é’dé?

February 14, 2000

: Namzai, M.
ART UNIT: 2187 RECEIVED
ASSISTANT COMMISSIONER FOR PATENTS FEB 2 2 2007

Washington, D.C. 20231 -
Sir: “ecitnology Center 2100

Enclosed please find an amendment, copies of three patents and a postcard along with the fee calculation below:
FEE CALCULATION FOR ENCLOSED AND EXTENSION REQUEST (IF ANY)

Claims Remaining Highest No. Extra Rate Additional
Previous Fee
Total Claims 20 minus 20 = 0 x§18.00 $0.00
Independent
Claims 3 minus 3 = 0 x$84.00 $0.00
Multiple Dependent Claim First Added + $280.00 $ 0.00
TOTAL IF NOT SMALL ENTITY .. $0.00
[ ] SMALL ENTITY STATUS - If applicable, divideby 2 . .................... $0.00
[ ] Verified statement enclosed, if not previously filed.
[X] Applicant also requests a _one __ month extension of time
for response to the outstanding Office Action. Thefeeis .................. $110.00

[ ] Fee set forth in 37 C.F.R. 1.17 (p) for Information Disciosure
Under 37 CF. R 197 (C) vttt e e e $0.00

TOTAL FEE . .. e e e $110.00

The Commissioner is hereby authorized to charge any overpayment or underpayment of the above fee associated with this
Communication to Deposit Account No. 50-0541. A duplidate copy of fhis sheet is attached.

o

24025 Greater Mack, Suite 200 By: }
St. Clair Shores, Michigan 48080 Christopher P. Maiorana
(586) 498-0670 Registration No.: 42,829

I hereby certify that this letter, the response or amendment attached hereto are being deposited with the United
States Postal Service as first class mail in an envelope addressed to Assistant Commissioner for Patents,
Washington, D.C. 20231, on February 4, 2002 .

1/21/2002 BNGUYEN 00000033 09504344 By / / " Lw)/bfw @&WX/

\ ! ary Donna Berkley
{ FC:115 110.00 OP ‘_/
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US PATENT & TRADEMARK OFFICE
PaATENT FULL TEXT AND IMAGE DATABASE

‘Bottom |

(50f17)
United States Patent 6,188,638
Kuhne February 13,2001

Integrated semiconductor memory with control device for clock-synchronous writing and
reading

Abstract
In an integrated semiconductor memory with clock-synchronous read and write accesses, the access control

device is configured to be switchable between one-way and two-way data strobe mode. The access mode is
set using a bond option or a mode register.

Inventors: Kuhne; Sebastian (Munchen, DE)

Assignee: Siemens Aktiengesellschaft (Munich, DE) FEB 22 2002
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Claims

I claim:
1. An integrated semiconductor memory, comprising:
a multiplicity of storage cells;

a control device for clock-synchronous writing and for reading a data value to and from one of said
multiplicity of storage cells, said control device controlling the writing such that the data value represented
in a data signal received by the control device is coupled to a second clock signal and the second clock
signal is coupled to a first clock signal received by said control device, said control device controlling the
reading such that, in a first operating mode, the data value represented by the data signal being coupled
only to the first clock signal, and in a second operating mode the data value represented by the data signal
being coupled to the second clock signal and the second clock signal is coupled to the first clock signal;
and

a device for producing a control signal to be fed to said control device for switching over between the first
operating mode and the second operating mode.

2. The integrated semiconductor memory according to claim 1, wherein said device includes at least two
connection pads having a first pad coupled to said control device for providing the control signal and a
second pad for receiving a constant potential, said first pad connected to said second pad in one of the first
operating mode and the second operating mode, and no connection is made between said first pad and said
second pad in the other of the first operating mode and the second operating mode.

3. The integrated semiconductor memory according to claim 2, including a bonding wire for forming a
connection between said first pad and said second pad.

4. The integrated semiconductor rhemory according to claim 3, including a lead frame having fingers and
said bonding wire is fed from said first pad to one of said fingers of said lead frame, said one of said

fingers connected to said second pad.

5. The integrated semiconductor memory according to claim 2, wherein said second pad is to be connected
to a first pole of a supply voltage.
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6. The integrated semiconductor memory according to claim 5, including a resistor and a conductor
carrying the control signal, said conductor is coupled via said resistor to a second pole of the supply
voltage.

7. The integrated semiconductor memory according to claim 1, including a storage element having an
output connected to said control device for delivering the control signal to said control device.

8. The integrated semiconductor memory according to claim 7, wherein during a initializing phase, a status
of said storage element can be set as a function of a further data value that can be input externally.

Description

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

The invention relates to an integrated semiconductor memory having a multiplicity of storage cells as well
as a control device for clock-synchronous writing and reading of a data value.

Integrated semiconductor memories with clock-synchronous input and output are known as SDRAMs.
Standardization is desirable for a time profile of the signals during the input and output, for example
JEDEC, Solid State Technology Division, Council Ballot, JCB-98-46, 20 April 1998, Arlington, Va.
According to the standardization proposal, data input and data output signals are coupled to a sampling
signal (data strobe signal). The data strobe signal is produced internally to the chip. It is for its part coupled
to an externally provided clock which also controls the other functional units of the semiconductor
memory. The respective signal profiles for the data output and data input are presented in FIG. 5-1 and
FIG. 9.1 of the JEDEC standardization proposal. The data strobe signal is also provided outside the
integrated semiconductor memory. It is then available to the modules communicating with the
semiconductor memory, in order to control the data interchange during a memory access. This requires a
corresponding circuit outlay in the system environment of the semiconductor memory.

SUMMARY OF THE INVENTION

It is accordingly an object of the invention to provide an integrated semiconductor memory with a control
device for clock-synchronous writing and reading that overcomes the above-mentioned disadvantages of
the prior art devices of this general type, which is universally usable.

With the foregoing and other objects in view there is provided, in accordance with the invention, an
integrated semiconductor memory, including:

a multiplicity of storage cells;

a control device for clock-synchronous writing and for reading a data value to and from one of the
multiplicity of storage cells, the control device controlling the writing such that the data value represented
in a data signal being received by the control device is coupled to a second clock signal and the second
clock signal is coupled to a first clock signal received by the control device, the control device controlling
the reading such that, in a first operating mode, the data value represented by the data signal is coupled
only to the first clock signal, and in a second operating mode the data value represented by the data signal
is coupled to the second clock signal and the second clock signal is coupled to the first clock signal; and
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a device for producing a contro] signal to be fed to the control device for switching over between the first
operating mode and the second operating mode.

The semiconductor memory according to the invention is operated in the first or the second operating mode
during a reading operation. In the first operating mode, the output data signal is coupled only to the system

operating mode with use of the data strobe signal. Therefore, the user of the integrated semiconductor
memory has a multifunctional semiconductor memory which allows clock-synchronous reading of the
semiconductor memory both with and without a data strobe signal.

Refinements of the invention relate to the ways of setting the first and second operating modes. The
operating mode can be set using what is referred to as bond options. To do this, a control signal controlling
the switching between the first and second operating modes is provided by a bonding pad. The way in

to the desired status during a phase of initializing the semiconductor chip. This status is externally
delivered to the mode register, for example by a microcontroller controlling the system.

Although the semiconductor memory can be operated in various operating modes during reading, only a
single circuit configuration is necessary. By simple methods such as the bond option or setting the mode
register, the operating mode is tailored to the system environment in question.

Other features which are considered as characteristic for the invention are set forth in the appended claims.

Although the invention is illustrated and described herein as embodied in an integrated semiconductor
memory with a control device for clock-synchronous writing and reading, it is nevertheless not intended to
be limited to the details shown, since various modifications and structural changes may be made therein
without departing from the spirit of the invention and within the scope and range of equivalents of the
claims.

The construction and method of operation of the invention, however, together with additional objects and
advantages thereof will be best understood from the following description of specific embodiments when
read in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagrammatic, fragmentary, view of an integrated semiconductor memory with operating modes
being set using a bond option according to the invention;
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FIG. 2 is a block diagram of an excerpt for the case in which the operating modes are set using a mode
register;

FIG. 3 is a circuit diagram of a circuit input of a control device for the bond option;

FIG. 4 is a signal diagram for a write access;

FIG. 5 is a signal diagram for a read and write access according to a first operating mode; and
FIG. 6 is a signal diagram for a read and write access according to a second operating mode.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

In all the figures of the drawing, sub-features and integral parts that correspond to one another bear the
same reference symbol in each case. Referring now to the figures of the drawing in detail and first,
particularly, to FIG. 1 thereof, there is shown a semiconductor memory containing four memory banks 1,
2,3, 4. Each memory bank 1-4 contains a multiplicity of storage cells. Between the memory banks 1-4,
usually at an edge of each memory bank 1-4, functional units are disposed which control the operation of
the memory bank 1-4. They may be circuits for address decoding, for storage cell refresh of dynamic
memories and similar circuits. In particular, a control device 5 for time control of memory accesses is
provided at the edge of the memory bank 1. A line 11 leads into a memory cell array in order to write data
values there into a storage cell or read data values from it. A line 12 is connected to a connection pad 10 at
which data represented by a data signal DQ are taken from the memory or delivered to it. Via a connection
pad 6, a clock signal CK, which controls the functional units within the memory, is fed to the memory. The
time control of the control device 5 is likewise derived from the clock signal CK.

The signal profile during a write access to the memory is represented in FIG. 4. FIG. 4 shows the clock
signal CK as well as its complement, a further clock signal DQS coupled to the clock signal CK and a data
signal DQ with the data values to be entered. The further clock signal DQS is a so-called data strobe signal
using which the data DQ are validated. The data strobe signal DQS is necessary for preventing runtime
problems. For this purpose, the data signal DQ is always transmitted to gether with the data strobe signal
DQS. The data signal DQ is available clock-synchronized with the data strobe signal DQS. The data strobe
signal DQS is produced inside the control device 5 coupled to the system clock CK. The data values of the
data signal DQ are coupled to the data strobe signal DQS to within a certain tolerance. Therefore, the data
values of the data signal DQ are, in relation to the data strobe signal DQS validly applied at least at a
predetermined setup time tQDQSS before a reference edge of the signal DQS and a holding time tQDQSH
after the edge. Overall, the data signal DQ is therefore temporally coupled to the data strobe signal DQS,
which is in turn coupled to the system clock CK.

A data value is read from the semiconductor memory alternately according to a first or a second operating
mode. The access control device 5 switches between the two operating modes according to a control signal
CTRL delivered to it. The time profile of the relevant signals during the first operating mode is represented
in FIG. 5. The data signal DQ is coupled directly within certain time tolerances to the system clock CK. A
tolerance tAC for the access time is indicated in FIG. 5.

In the second operating mode, for which the time profile of the relevant signals in represented in FIG. 6,
the data strobe signal DQS, to which the output signal DQ is coupled within the window for the access
time tAC, is provided. For its part, the data strobe signal DQS is coupled to the system clock CK. There is
a tolerance tDQSCK between the system clock CK and the data strobe si gnal DQS. In the second operating
mode, the data signal DQ is therefore coupled to the data strobe signal DQS, which is in turn coupled to the
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system clock CK.

If the control device 5 is in the first operating mode setting, the data strobe signal DSQ is used when
writing, but not when reading. This operating mode setting is therefore referred to as one-way data strobe
mode. When the control device 5 is in the second operating mode setting, the data strobe signal is used
both for writing and for reading. This operating mode setting is therefore referred to as two-way data strobe
mode. The control device 5 can be switched over between one-way and two-way data strobe mode using
the control signal CTRL.

In order to switch over between the two modes, or operating mode settings, the alternative embodiment
options shown in FIGS. 1 and 2 are available. The representation in FIG. 1 uses the so-called bond option.
For this purpose, a connection pad 7 is provided, which is connected to the control device 5. The control
signal CTRL is provided at the pad 7. In order to set one of the operating modes, for example the two-way
data strobe mode, one of the supply potentials, in this case the supply potential VDD, is applied to the pad
7. To do this, the pad 7 is connected via a bonding wire 13 to a finger 15 of a lead frame 14-16 that is at the
potential VDD. The finger 15 of the lead frame 14-16 is further connected via a bonding wire 17 to a pad 8,
which delivers the supply potential VDD to the other functional units of the semiconductor memory. The
finger 15 expediently has a branch 15a on the chip side, to which the bonding wire 13 is connected. In the
known way, the lead frame contains a multiplicity of fingers, of which the fingers 14, 15 and 16 are
represented. These are respectively bonded at one end to a pad on the integrated circuit. The other end is
fed out of the package and is used, for example, as a connection pin to which a supply potential or a signal
is to be applied. In the embodiment represented, the control signal CTRL is at the potential VDD that is
interpreted in the control device 5 as an instruction to set the two-way data strobe mode. In order, instead
of this, to set the one-way data strobe mode, the pad 7 is unconnected. The control signal CTRL is then at
the potential VSS for the one-way data strobe mode, this being obtained by a pull-down resistor 21 in the
device 5 (see FIG. 3).

FIG. 3 represents an input stage of the control device 5. It contains an inverter 20 that is connected on an
input side to the pad 7. On an output side, the inverter 20 carries a signal CTRL' which is further processed
in the device 5. While one of the operating mode settings, for example two-way data strobe mode, is
established using a bonding connection of the pad 7 to the lead finger 15 for the supply potential VDD, for
setting the other operating mode, for example one-way data. strobe mode, the pad 7 remains unconnected.
The pull-down resistor 21 draws the potential of a line 22 to ground potential VSS. If, as an alternative, the
pad 7 for connection to a lead finger for the supply potential VSS is provided, then a pull-up resistor is
connected between the input of the inverter 20 and the positive supply potential VDD. The two-way data
strobe mode is in this case obtained by the control signal CTRL with the level of the supply potential VSS,
when the pad 7 is connected to the lead finger which is at this potential VSS, and the one-way data strobe
mode is obtained by the control signal with the level of the supply potential VDD when the pad 7 is
unconnected.

As an alternative to the bond option, it is expedient to set the operating mode of the control device 5 using
a mode register 30. The mode register 30 has a multiplicity of storage cells 31 whose stored statuses define
operating parameters of the semiconductor memory. A storage cell 31 contains one of the two statuses of
the control signal CTRL and is connected on an output side to the control device 5.

The mode register 30 is conventionally preloaded with data MI during an initialization procedure.
Preferably, the initialization procedure takes place following the application of the supply voltage during
the so-called power-up phase. At the start of normal operations, the desired operating mode setting is
therefore already provided. The initialization data MI for the mode register 30 are externally delivered to
the semiconductor memory and, for example, produced by a microcontroller that controls the application
system which contains the semiconductor memory.
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Irrespective of the desired operating mode (one-way or two-way data strobe mode) the same circuit
configurations are used. The operating mode is not set until bonding after the silicon production in the back

end processing or, as an alternative, the desired operating mode is set in the target system itself during the
initialization phase.

Add ffhop
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Pad input select circuit for use with bond options
Abstract

A configurable input device for an integrated circuit having a plurality of input pads, the input device
including a plurality of buffers, where each buffer is associated with one of the input pads. Each buffer
receives a mode select signal and the buffer is responsive to the mode select signal to place the buffer in an
enabled mode or a disabled mode. A receiver portion within each buffer is coupled to the associated input
pad. The receiver portion pulls the associated input pad to a preselected lo gic state while the buffer is in the
disabled mode. An output driver within each buffer generates an output signal responsive to a signal on the
associated input pad while the buffer is in the enable mode and provides a high impedance while the buffer
is in the disabled mode. An output node is coupled to the output drivers of the plurality of buffers.
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Claims

We claim:

1. A configurable memory device comprising:

an array of memory cells arranged in a plurality of rows and columns;

a control circuit receiving a plurality of address and control signals and generating a plurality of row select
signals to selected rows in the array, a plurality of column select signals to selected columns in the array,
and timing signals;

a first input receiving node capable of receiving a first external signal;

a second input receiving node capable of receiving a second external signal;

an input select circuit having data inputs coupled to the first and second input receiving nodes, and an
output coupled to provide one of the address and control signals to the control circuit, wherein the input
select circuit includes a select device coupled to receive a mode select signal, the input select circuit being
responsive to the mode select signal to couple a selected one of the first and second input receiving nodes

to the output of the input select circuit; and

a pull-down device responsive to the mode select signal to couple the unselected one of the first and second
input pads to a power supply voltage.

2. The configurable memory device of claim 1 further comprising an enable device responsive to the mode

select signal to provide a high impedance between the unselected one of the first and second input
receiving nodes and the output.
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3. The configurable memory circuit of claim 1 wherein the select device comprises a third input receiving
node coupled to a power supply terminal.

4. The configurable memory circuit of claim 1 wherein the input select circuit comprises:

a first buffer having an input coupled to the first input receiving node and an output responsive to a signal
on the first input receiving node;

an enable input node, wherein the first buffer is responsive to the enable input node to provide a high
impedance between the first input receiving node and the first buffer output; and

a second buffer having an input coupled to the second input receiving node and an output responsive to a
signal on the second input receiving node, wherein the second buffer is responsive to the enable input node
to provide a high impedance between the second input receiving node and the second buffer output,
wherein the output node of the input select circuit is coupled to the outputs of the first and second buffers.

5. The configurable memory circuit of claim 4 wherein the first buffer further comprises:

an n-channel transistor having a first source/drain electrode coupled to the output node of the input select
circuit, a second source/drain electrode coupled to ground, and a gate electrode;

a p-channel transistor having a first source/drain electrode coupled to Ve, a second source/drain electrode
coupled to the output node of the input select circuit, a gate electrode coupled the first input receiving
node, and coupled to the gate of the n-channel transistor.

6. The configurable memory circuit of claim 1 wherein the pull down device comprises:

a first p-channel transistor coupling the first input receiving node to the power supply voltage under control
of a first control signal;

a second p-channel transistor coupling the second input receiving node to the power supply voltage under
control of a second control signal;

combinatorial logic coupled to receive the mode select signal and generate the first and second control
signals.

7. An input device comprising:
an input pad capable of receiving an input signal;
a mode select node providing a mode select signal;

a pull-down device coupled to the input pad for pulling the input pad to a first logic state under control of
the mode select signal,;

a first n-channel transistor pulling an output of the input device to the first lo gic state under contro] of the
input pad;

a first p-channel transistor having an output under control of the input pad, wherein the output of the first
p-channel transistor is pulled to a second logic state when the input pad is in the first logic state;
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a power gate node for providing a power gate signal;

a second p-channel transistor having an output coupling the output of the input device to the output of the
first p-channel transistor under control of the power gate signal

a second n-channel transistor having an output under control of the power gate signal, wherein the output
of the second n-channel transistor is pulled to the first logic state when the power gate signal is in the
second logic state; and

a third n-channel transistor having an output coupling the output of the second n-channel transistor to the
output of the input device under control of an inverted form of the mode select signal.

8. The input device of claim 7 further comprising a transmission gate coupled to the power gate node for
coupling an external power gate signal to the power gate node under control of the mode select signal.

9. The input device of claim 7 wherein when the mode select signal is in the first logic state the output of
input device is responsive to the input signal, and when the mode select signal is in the second logic state
all of the transistors directly coupled to the output node of the input device are turned off,

10. A configurable input device for an integrated circuit having a plurality of input pads, the input device
comprising:

a plurality of buffers, wherein each buffer is associated with one of the input pads and each buffer receives
a mode select signal, wherein the buffer is responsive to the mode select signal to place the buffer in an
enabled mode or a disabled mode;

a receiver portion within each buffer coupled to the associated input pad, the receiver portion pulling the
associated input pad to a preselected logic state while the buffer is in the disabled mode;

an output driver within each buffer, the output driver generating an output signal responsive to a signal on
the associated input pad while the buffer is in the enable mode and providing a high impedance while the
buffer is in the disabled mode, and

an output node coupled to the output drivers of the plurality of buffers.

11. The input circuit of claim 10 further comprising combinatorial logic receiving a control signal and
generating the mode select signal to each buffer.

12. The input circuit of claim 11 wherein the combinatorial logic generates the mode select signal such that
no more than one of the plurality of buffers is in the enabled mode.

13. The input circuit of claim 10 wherein the output driver comprises:

an n-channel transistor having a source/drain electrode coupled to the output node, a second source/drain
electrode coupled to ground, and a gate electrode;

a p-channel transistor having a first source/drain electrode coupled to a first logic state, a second

source/drain electrode coupled to the output node, a gate electrode coupled to one of the plurality of pads,
and coupled to the gate of the n-channel transistor.
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14. The input circuit of claim 13 wherein the output driver further comprise a high impedance switch
coupled between the p-channel s/d and the output node, the high impedance switch being responsive to the
mode select signal to selectively couple the p-channel s/d to the output node.

15. A method for configurably coupling an input pad to an internal circuit node of an integrated circuit
comprising the steps of:

providing a plurality of input pads on an integrated circuit;
providing a mode select signal on a mode select node;

coupling a selected one of the plurality of input pads to an internal circuit node in response to the mode
select signal; and

controlling a pull-down device to pull the unselected input pads to a first logical state in response to the
mode select signal.

16. The method of claim 15 wherein the first logical state is represented by a ground voltage potential.
17. The method of claim 15 further comprising the steps of:
receiving a power gate signal on a power gate node; and

controlling impedance between the unselected input pads and the internal circuit node in response to the
power gate signal in combination with the mode select signal.

18. The method of claim 15 further comprising the steps of:
receiving a power gate signal over a power gate node; and

placing all transistors having outputs coupled to the internal circuit node in a high impedance state in
response to the power gate signal in combination with the mode select signal.

Description

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates, in general, to semiconductor integrated circuits, and, more particularly, to a
circuit for configuring input devices in an integrated circuit.

2. Relevant Background

In the production and manufacturing of different types of integrated circuits (ICs) it is desirable to have a
single IC that can be packaged to operate with different interfaces. For example, a random access memory
(RAM) may be configured as a "by-16" device or a "by-8" device. When configured as a by-16 device, the
RAM receives sixteen data bits at sixteen data input/output (I/O) pins. These input data bits represent a
single 16-bit word that is stored in the RAM at a location determined by address bits received at the
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address pins. In a by-8 device only eight bits of data are input to the RAM at one time.

For a given memory size (e.g., a 4 megabyte (MB) dynamic random access memory (DRAM)) much of the
internal circuitry of a by-16 device can be identical to that of a by-8 device. However, the external control
and data signals that are applied to the device differ between the two configurations. For example, a 4 MB
by-16 device is typically packaged in a 40-pin plastic small outline J-lead (SOJ) or a 44-pin thin,
small-outline package (TSOP) to provide an adequate number of pins for the 16-bit wide data bus. A 4 MB
by-8 device, however, is typically packaged in a 28-pin SOG or 28-pin TSOP package. With respect to
control signals, a by-16 device may require two column address strobe (CAS) signals or two write enable
(WE) signals to separately activate columns in lower and upper memory banks within the chip. In contrast,
a by-8 device uses a single CAS and WE si gnal, together with an additional address bit, to access data
stored in both the upper and lower banks.

In spite of the great similarity between by-16 and by-8 devices from the standpoint of internal circuitry,
most manufacturers must produce two separate IC designs to account for the different pin-outs and control
signals. A by-16 device may be realized as an entirely different chip design and layout from the by-8
device, or the chips may differ only by customization of one or more metal layers. In either case, a
particular chip must be committed to a by-8 or a by-16 design during the wafer fabrication process.

From a manufacturing efficiency standpoint, it is desirable to fabricate multiple device configurations
using a single integrated circuit design. Not only is design time used more efficiently, but a single chip
design simplifies scheduling and work flow in a wafer fabrication facility. Because the semiconductor
fabrication process takes several weeks to process raw substrates into packaged electronic devices, a great
deal of effort is placed in predicting customer orders so that finished goods are available when customers
demand. For these reasons, it is desirable to be able to select the configuration of a semiconductor device
as late as possible in the manufacturing process.

Many configurable circuits are available that allow the end-user to change the configuration after the
manufacturing process is completed. Examples include field programmable gate arrays (FPGAs) and
programmable logic devices (PLDs). However, these circuits tend to be cost prohibitive except for
specialized applications. In cost sensitive markets such as exists for memory devices, user-configurable
circuits are usually impractical. What is needed is a configurable input circuit that allows configuration to
be chosen late in the manufacturing process, preferably during the assembly and packaging stages.

Semiconductor devices are manufactured to meet industry standards for functionality and performance.
These standards dictate the packaging and pin-out configuration of most semiconductor devices. This
standardization allows commodity devices supplied by one manufacturer to be substituted for those of
another manufacturer. Any internal circuitry used to enable configurability must be implemented in a
manner that allows compliance with industry standards, and does not adversely impact device
functionality, performance and reliability.

SUMMARY OF THE INVENTION

Briefly stated, the present invention involves a configurable input device for an integrated circuit having a
plurality of input pads, the input device including a plurality of buffers, where each buffer is associated
with one of the input pads. Each buffer receives a mode select signal and the buffer is responsive to the
mode select signal to place the buffer in an enabled mode or a disabled mode. A receiver portion within
each buffer is coupled to the associated input pad. The receiver portion pulls the associated input pad to a
preselected logic state while the buffer is in the disabled mode. An output driver within each buffer
generates an output signal responsive to a signal on the associated input pad while the buffer is in the
enable mode and provides a high impedance while the buffer is in the disabled mode. An output node is
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coupled to the output drivers of the plurality of buffers.

In another aspect, the present invention involves a method for configurably coupling an input pad to an
internal circuit node of an integrated circuit. In accordance with the method a mode select signal is
provided on a mode select node. A selected one of the plurality of input pads is coupled to an internal
circuit node in response to the mode select signal. A pull-down device is controlled to pull the unselected
input pads to a first logical state in response to the mode select signal.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows in outline form a representation of a first implementation of a memory circuit embodying the
present invention;

FIG. 2 shows in outline form a representation of a second implementation of the memory circuit in
accordance with the present invention;

FIG. 3 shows in block diagram form a memory circuit embodying an pad input select circuit in accordance
with the present invention;

FIG. 4 shows in block diagram form a first portion of a generic implementation of a configurable input
circuit in accordance with the present invention;

FIG. 5 illustrates in block diagram form a second portion of the generic implementation of the configurable
input circuit in accordance with the present invention; and

FIG. 6 illustrates a particular embodiment of the present invention in a memory device.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Typically, an input pad is coupled to a buffer circuit that may latch, invert, or simply buffer a signal on the
input pad. The output of the buffer is then coupled through an internal circuit node to additional logic on
the integrated circuit (IC). Often, the buffer output is gated by a power gating signal that is generated by
internal circuitry on the IC. This gating allows the input pads to be decoupled from the internal circuitry to
prevent conflicts that may interfere with circuit performance. Gating is optional.

As used herein, the term "configurable ICs" means devices that can be configured during manufacturing to
operate in one of several selected modes. The term is not intended to include programmable logic or user
configurable logic such as programmable gate arrays unless such devices also include configuration
options that are fixed during manufacturing. Specifically, the present invention is directed to configuration
options that are selected during the packaging process by, for example, bond wire options.

Using bond options configuration, a mode select signal can be permanently provided to the IC by
selectively bonding mode configuration pads to ground or power busses. Combinatorial logic coupled to
the mode configuration pads generates internal configuration signals that enable and/or disable portions of
the internal circuitry to realize a desired configuration option. Because the mode select signals are chosen
by permanent bonds, the configuration cannot be changed after packaging. However, bonding occurs very
late in the IC manufacturing process and allows great flexibility to select the final device configuration to
meet customer demand just before completing manufacturing.

Bond options are an increasingly important feature in many modern semiconductor devices, especially
memory devices. By tying a configuration pad high or low it is possible to change the entire configuration
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of an IC. For example, a 4 MB DRAM can be organized as a 512K.times.8 device (i.e., a "by-8" device
shown in FIG. 1) or as a 256K .times. 16 device (i.e., a "by-16" device shown in FIG. 2) depending on the
state of the configuration pad. In accordance with the present invention, the same chip 101 can be used in
either the configuration of FIG. 1 or FIG. 2. IC 101 is not configured until bonds coupling pads 103 to
device pins 102 and 202 are formed.

Because bond options or mode configuration options are available on IC 101, the exact input pad 103 from
which a control or data signal may come may change depending on the configuration. For example, by-16
device 200 receives active-low upper CAS (labeled UCAS) and active-low lower CAS (labeled LCAS)
control signals while by-8 device 100 requires only one CAS signal. As used herein, a signal identifier
designated with a bar indicates an active low signal, while the absence of a bar indicates an active high
signal. Input circuit 301 (shown in FIG. 3) in accordance with the present invention steers the correct input
pad 103 to the internal circuit path where it is required. This allows various internal circuitry and circuit
paths to function the same regardless of the mode specified by the bond option. Preferably, all of the
unused input pads 103 are disabled.

FIG. 3 shows an exemplary IC 101 incorporating a pad input select circuit 301 in accordance with the
present invention. In the particular example, IC 101 is a 4 MB DRAM circuit that is configurable as a by-8
or a by-16 device. The configuration of IC 101 is accomplished by setting the signal level on the
configuration pad (labeled CONFIG) to select circuit 301. The preferred technique for setting the voltage
level is to bond the CONFIG pad to either the VCC or the VSS power supply bus.

A single CONFIG pad with a binary signal level will allow pad input select circuit 301 to select between
two configuration options. If more configuration options are desired, multiple binary CONFIG pads can be
provided. In cases where only one CONFIG pad is used, the signal on the CONFIG pad can be used
directly as a mode select signal in pad input select circuit 301. In cases where multiple CONFIG pads are
used, pad input select circuit will require additional combinatorial logic (not shown) to generate one or
more mode select signals having desired properties to meet the needs of a particular application. Design
and implementation of the combinatorial logic can be accomplished using available logic design
techniques.

Pad input select circuit 301 receives the active-low output enable (OE) signal, the active-low by-16 lower
column address strobe (X16 LCAS on node 310), the active-low by-16 upper column address strobe (X16
UCAS on node 315) and the active-low by-8 column address strobe (X8 CAS on node 305) signals. Pad
input select circuit 301 serves to select one of the X16 UCAS and X8 CAS signals to couple as the
modified active-low upper column address strobe (U CAS') signal to timing and control signal generator
302. Also, pad input select circuit 301 serves to select one of the X16 LCAS and X8 CAS signals to couple
as the modified active-low lower column address strobe (LCAS") signal to timing and control signal
generator 302. Pad input select circuit 301 also generates one or more modified active-low output enable
signals such as OE' (L) and OE' (U) to output control circuit 316 in the preferred implementation.

Control signal generator 302 receives two active-low column address strobe signals as expected by a
convention control signal generator used in a by-16 device. IC 101 has three input pads supporting CAS
signals, of which only one or two are used for any selected configuration. A first of the column address
strobe inputs is selected from either the input pad coupled to node 305 or the input pad coupled to node
310 by input pad selector 301. A second of the column address strobe inputs is selected from either the
input pad coupled to node 305 or the input pad coupled to node 315 by input pad selector 301. In
accordance with the present invention, the unused input pad(s) are pulled to a selected power supply
voltage to avoid problems associated with "floating” input pads.

To configure IC 101 as a by-8 device, the input pad coupled to node 305 is bonded to the CAS input pin of
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the industry standard package (e.g., a 28-pin SOJ package). The mode select input is bonded to indicate a
by-8 configuration causing pad input select circuit 301 to select the input pad coupled to node 305 as both
the LCAS' and UCAS' outputs. Hence, when configured as a by-8 device, both CAS inputs to control
signal generator 302 come from the single CAS provided by the industry standard by-8 package.

To configure IC 101 as a by-16 device, the input pad coupled to node 310 is coupled to X16 LCAS and the
input pad coupled to node 315 is coupled to X16 UCAS. The mode select input is bonded to indicate a
by-16 configuration causing pad input select circuit 301 to select the input pad coupled to node 310 as the
LCAS' output and the input pad coupled to node 315 as the UCAS' output. Hence, when configured as a
by-16 device, the CAS inputs to control signal generator 302 come from the dual CAS pins provided by the
industry standard by-16 package (e.g., a 40 pin SOJ package).

Pad input select circuit 301 also generates active-low upper and lower output enable signals OF! (L) and
OE' (U) coupled to output control circuit 316. In a conventional by-16 design, two output enable signals
are used to independently enable data output buffers 312 and 314.

In this manner, pad input select circuit 301 in accordance with the present invention enables the remainder
of the circuitry shown in FIG. 3 to be substantially identical to a conventional by-16 memory device. Pad
input select circuit 301 generates the expected signals for a by-16 device so that downstream circuitry that
is responsive to pad inputs need not be modified in order to finction properly as either a by-8 or a by-16
configured memory circuit. Timing and control signal generator 302 generates required timing signals to
row address buffer 303 and column address buffer 304 to load address information A0-A9. For a by-8
device, all of A0-A9 are used, whereas for a by-16 device, AO-A8 are used. Invention does not impact or
change column and row address method.

Row address buffer 303 and column address buffer 304 couple to row decoder 306 and column decoder
307 respectively in a conventional manner. Row decoder 306 outputs row select signals to memory cell
array 309 and column decoder 307 outputs column select signals to sense amplifier array 308 in a
conventional manner. Sense amplifier array 308 drives column lines within memory cell array 309 in a
conventional manner. Together, row decoder 306, column decoder 307, and sense amplifier array 308
select a desired address space within memory cell array 309 for read and write operations. Data is coupled
through sense amplifier array 308 from data in and data out buffers 31 1,312,313 and 314 in a
conventional manner. U.S. Pat. No. 5,373,470 describes several circuits suitable for implementation of data
/O circuits buffers 311-314 that are capable of configurably steering data signals to/from appropriate
output pins in either a by-8 or by-16 configuration.

FIG. 4 shows in block diagram form a first portion of pad input select circuit 301 in accordance with the
» "=ent invention. FIG. 4 represents a receiver portion of the input pad select circuit 301 while FIG. 5
represencw. = huffer and output driver portion of nput pad select circuit 301. It should be understood that
FIG. 4 and FIG. > saw a general implementation in accordance with the present invention while FIG. 6
shows a specific impler. =ntation useful in the memory circuit shown in FIG. 3.

In FIG. 4, a mode select signal such as the CONFIG signal shown in FIG. 3 is applied to inverter 401 to
generate an inverted mode select signal on the MODE A SELECT line. The mode select signal is coupled
directly to the MODE B SELECT line. In the examples herein, each device has two configurable modes
that can be adequately identified by a single bit binary mode select signal and the complementary MODE
A SELECT and MODE B SELECT lines. Where the modes are complementary, the only combinatorial
logic required can be supplied by inverter 401. The present invention is also useful to select one input pad
from among three or more input pads, however. In these cases, more complex combinatorial logic could be
used in place of inverter 401 to generate multiple MODE SELECT signals such that only one input pad is
selected.
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Pad A is coupled to a source/drain terminal of pull-down transistor 403. In the preferred embodiment,
pull-down transistor 403 comprises an n-channel transistor having a second source/drain terminal coupled
to a logic level voltage supplied by V.sub.ss or ground. The gate of transistor 403 is controlled by the mode
select signal such that when the mode select signal is a logic high, transistor 403 is activated, and input pad
A as well as the PADA signal are pulled to logic low or ground. In this manner when the mode select
signal is bonded to the V.sub.cc power supply, input pad A is disabled and pulled to a logic low. When the
mode select signal is bonded to the ground or V.sub.ss power supply, transistor 403 is off and the PADA
signal is passed from the input pad A to the circuitry shown in FIG. 5. This feature of the present invention
ensures that the unselected input pad is tied to a fixed power supply voltage and not left floating.

As shown in FIG. 4, it is preferable that pull-down device 403 is implemented as an N-channel transistor
such that the unselected input pad is pulled to ground. Alternatively, pull-down transistor 403 could be
replaced by a p-channel pull-up transistor (not shown) to pull the unselected pad to a logic high (i.e.,
V.sub.cc). However, in a CMOS circuit built on a charge pumped p-type substrate, p-channel source/drain
nodes form one terminal of a parasitic four layer PNPN structure that has a greater tendency to latch up
than does the source/drain of an n-channel device built in the same circuit. It is recommended that input
pads, which are more likely to experience transients than internal circuitry, be coupled directly to only
N-channel device S/D to avoid latch up. However, in some applications p-channel pull-up devices may be
adequate in which case they are equivalent to the preferred embodiment disclosed herein.

Preferably, input pad select circuit 301 also includes power gating circuitry to generate an active-low
BUFFER A ENABLE control signal used by the circuitry shown in FIG. 5. Transmission gate 404 is
responsive to the MODE B SELECT signal and the MODE A SELECT signal to pass the power gate
signal when the MODE SELECT signal is a logic high and block the power gate signal when the MODE
SELECT signal is a logic low. Also, transistor 405 is coupled to the MODE A SELECT signal to such that
while the MODE B SELECT signal is a logic low (i.e., the MODE SELECT signal is a logic high)
transistor 405 is on and the BUFFER A ENABLE is tied to the V.sub.cc power supply.

This configuration places the BUFFER A ENABLE signal in a permanently disabled state when the
MODE SELECT signal is a logic high. Also, this configuration places the BUFFER A ENABLE under
control of the power gate signal when the MODE SELECT signal is a logic low.

The receiver circuitry coupled to pad B at node 412 is substantially identical to the circuitry described
above with respect to pad A at node 402. However, a gate of pull down device 413 is controlled by the
BUFFER A ENABLE line to pull pad B to the logic low voltage while mode A is selected. Transmission
gate 414 passes the power gate signal to the active-low buffer B enable line (BUFFER B ENABLE) while
mode B is high, and transistor 415 is off while the MODE B SELECT signal is a logic high. In a
complementary fashion, transmission gate 414 blocks the power gate signal and transistor 415 pulls the
BUFFER B ENABLE signal to a logic high (i.e., disabled) while mode A is selected.

Pad input select circuit 301 can be configured to select from any desired number of input pads by
duplicating the pull-down device 403, 413, transmission gate 404, 414 and transistor 405, 415 as well as
providing multiple MODE SELECT signals to independently control each pad under control of the pad
input select signal.

Referring to FIG. 5, the PADA, BUFFER A ENABLE, and MODE A SELECT lines are coupled to a
buffer/output portion of input pad select circuit 301. Similarly, the PADB, BUFFER B ENABLE, and
MODE B SELECT lines are coupled to the buffer/output portion of input pad select circuit 301.
Transistors 501 and 502 form a buffer for the PADA signal. One source/drain of p-channel transistor 501 is
coupled to V.sub.cc and the gate of transistor 501 is coupled to the PADA signal. The output of transistor

12/21/01 10:11 AM

NANYA TECHNOLOGY EXHIBIT 1002
NANYA TECHNOLOGY CORP. V. MONTEREY RESEARCH, LLC



United States Patent: 5,900,021 ) ‘http://patﬂ.uspto.gov/netacgi/nph—...OS="bond+0ptions"&RS="bond+options"

if12

501 is provided on the second source/drain terminal of transistor 501. Transistor 502 is preferably an

-channel transistor having a first source/drain terminal coupled to ground or V.sub.ss and a second
source/drain terminal coupled to output node 510. Node 510 is an output node of input pad select circuit
301 and is coupled to internal circuitry of IC 101.

The BUFFER A ENABLE line is coupled to control the gates of p-channel transistor 503 and n-channel
transistor 504. When the BUFFER A ENABLE line is a logic high, transistor 503 is off creating a high
impedance between the output node of transistor 501 and output node 510. As set out hereinbefore, the
BUFFER A ENABLE signal is pulled to a logic high when MODE A SELECT is a logic low. Also, the
PADA signal is pulled to a logic low by pull-down device 403 shown in FIG. 4 when the MODE A
SELECT signal is a logic low. The logic low PADA signal turns off transistor 502. Hence, when the
MODE A SELECT signal is a logic low all of the transistors coupled directly to output node 510 from pad
A are off. This minimizes the parasitic capacitance presented by the pad A buffer circuit (i.e., transistors
501-505) while pad A is unselected.

When the MODE A SELECT signal is a logic high, transistor 505 is on and the PADA signal follows the
signal on input pad A shown in FIG. 4. Also, when the MODE A SELECT signal is high the BUFFER A
ENABLE signal follows the power gate signal shown in FIG. 4. In the case that the BUFFER A ENABLE
is a logic high, transistor 504 place pulls output node 510 low through transistor 505. In the case that the
BUFFER A ENABLE is a logic low, transistor 503 couples the output of transistor 501 to output node 510,
hence, node 510 is under the control of input pad A shown in FIG. 4.

In a similar manner, transistors 511, 512, 5 13, 514, and 515 selectively couple the PADB signal to output
node 510 while MODE B SELECT is high and BUFFER B ENABLE is low. While MODE B SELECT is
low, all transistors directly coupled to node 510 in the B buffer are off and in a high impedance state to
avoid loading node 510. Any number of output buffer/driver circuits such as shown in FIG. 5 can be used
for each input pad under control of input pad selector circuit 301 so long as only one is selected.

FIG. 6 illustrates a portion of particular embodiment of the present invention in a input pad select circuit
301 shown in FIG. 3. The circuit portion shown in FIG. 6 is used to select either the by-8 CAS or the by-16
LCAS for output to the modified LCAS' signal to timing and control signal generator 302. The circuit
portion shown in FIG. 6 is substantially duplicated to enable selection of either the by-8 CAS or the by-16
UCAS to generate the modified UCAS') to timing and control signal generator 302 as shown in FIG. 3,

While the by-8 SELECT line is high, the by-16 SELECT line is low. Hence, when the by-8 SELECT line
is high, the by-16 LCAS pad is pulled low as described hereinbefore. Transistors 612, 613, and 615 are
turned off to prevent loading of node 610 while the by-16 SELECT line is low. In contrast, transistor 605 is
on, and transistor 603 is turned on under control of the by-8 CAS BUFFER ENABLE signal. The by-8
CAS BUFFER ENABLE signal is under control of a power gating signal, if used.

While the by-8 SELECT line is high, transistors 601 and 602 that make up the by-8 input buffer are
responsive to a signal on the input pad designated to receive the active-low by-8 CAS signal. The signal at
node 610 is thus controlled by the by-8 CAS signal when by-8 CAS BUFFER ENABLE is low, and is
pulled to a logic low by transistor 604 when the by-8 CAS BUFFER ENABLE is high. In the particular
implementation shown in FIG. 6, node 610 is the inverse of the signal on the selected input pad because
transistors 601 and 602 form an inverting buffer.

While the by-8 SELECT line is low, the by-16 SELECT line is high. Hence, when the by-16 SELECT line
is high, the active-low by-16 LCAS pad is pulled low as described hereinbefore. Transistors 602, 603, and
605 are turned off to prevent loading of node 610 while the by-8 SELECT line is low. In contrast,
transistor 615 is on, and transistor 613 is turned on under control of the by-16 CAS BUFFER ENABLE
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signal. The by-16 CAS BUFFER ENABLE signal is under control of the power gating signal, if used.

While the by-16 SELECT line is high, transistors 611 and 612 that make up the by-16 input buffer are
responsive to a signal on the input pad designated to receive the active-low by-16 CAS signal. The signal
at node 610 is thus controlled by the by-16 CAS signal when the by-16 CAS BUFFER ENABLE is low,
and is low by transistor 614 when the by-16 CAS BUFFER ENABLE is high. In the particular
implementation shown in FIG. 6, node 610 is the inverse of the signal on the selected input pad because
transistors 611 and 612 form an inverting buffer.

Signal conditioning circuitry 620 affects the delay and edge characteristics of the output UCAS' signal in a
conventional manner and can be implemented in any manner appropriate for a particular application. The
modified output enable signal OF' (L) is generated by NOR gate 621 having a first node coupled to node
610 and a second node coupled to receive the active-high output enable signal (OE) from an output enable
buffer (not shown). The OE signal is supplied to IC 101 through and external pin in the industry standard
package for either an by-8 or by-16 configuration.

Although the invention has been described and illustrated with a certain degree of particularity, it is
understood that the present disclosure has been made only by way of example. Numerous changes in the
combination and arrangement of parts can be resorted to by those skilled in the art without departing from
the spirit and scope of the invention, as hereinafter claimed. For example, the present invention is useful in
any semiconductor device for which the input signals to a particular path change or are selected based on
the devices configuration mode or bond option. Accordingly, these and other are equivalent to the
embodiments specifically disclosed herein.

kR k k%
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Two piece assembly for the selection of pinouts and bond options on a semiconductor
device

Abstract

The invention comprises a semiconductor package which allows pinouts and bond options to be
customized after the encasement of a die in plastic, ceramic, or other suitable materials. A first embodiment
of the invention has a first assembly comprising an encapsulated die having bond pads connected to bond
wires which terminate in exterior pad portions on the exterior of the encapsulant. Conductive paths which
are part of a second assembly electrically connect with the exterior pad portions of the first assembly and
pass signals to device pinouts, which can be leads or other connecting means, to an electronic device into
which the module is installed. By selectively connecting the exterior pad portions of the first assembly to
the connection points of the conductive paths of the second assembly, the device pinouts and bond options
can be selected. To manufacture a device having different pinouts or dond options, a bottom section having
a different design is used.
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Parent Case Text

CROSS REFERENCE TO RELATED APPLICATION

This is a continuation of application Ser. No. 07/811,768, filed Dec. 20, 1991, now abandoned.

Claims

We claim:

1. A semiconductor device, comprising:

a) a first assembly comprising:

1) a wafer section with bond pads for the passage of signals therethrough;

1i) a first assembly frame supporting said wafer section, said first assembly frame having conductive pads;
1ii) means for electrically connecting said bond pads with said first frame assembly;

wherein said wafer section, said means for electrically connecting, and a portion of said first assembly
frame are hermetically sealed within a protective encasement, said conductive pads having portions
exterior to said encasement, wherein said first assembly frame is electrically connected to said exterior pad
portions;

b) a second assembly comprising a second assembly frame, said second assembly frame comprising:

i) outputs for connecting with an electronic device into which said semiconductor device is installed;
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Understanding Burst Modes in Synchronous SRAMs

Introduction
With the addition of the clock, synchronous SRAMs are able

to provide several features that are not possible with asyn-
chronous SRAMs. These include:

+ Controlled timings on outputs

+ Different write modes (ADSP/ADSC)

+ Reading multiple locations using a single address using
Burst modes

One of the more useful features of synchronous SRAMs is the
burst mode. This application note discusses the different
burst modes on synchronous SRAMs.

What is a Burst Mode?

Synchronous SRAMs are able to provide data from muitiple
address locations with the association of a single address.
The advantage of this operation is that, by providing a single
address, data from four locations can be obtained, thereby
reducing the activity on the address bus.

Figure 1 shows the signals associated with the burst feature.

Add l > Upper
ess —""“"""PAdgress
] Address Latch bits
Clk l___,
1
I 2 Lower
2 Add
AOQ Al bits ress
I A y
AV ) 2

l 2-Bit Counter
I

Figure 1. Key Signals for Burst Feature on Typical
SRAMs

Table 1 provides the definitions for the signals shown in Figure
1.

Function

On the rising edge of the clock, the address and contro! pins
are latched into the SRAM. All accesses for standard syn-
chronous SRAMs are initiated the same way. Depending on
the control signals, a read or write transaction is initiated. On
the next rising edge of the clock, the ADV pin is sampled. If
ADV is sampled active LOW, a burst access is initiated and
the SRAM continues the present operation with an address
obtained from the internal counter. The burst continues until

Cypress Semiconductor Corporation «

Table 1. Definition of Signals

Pin Definition

Address Inputs used to select one of the ad-
dress locations in the SRAM. Sampled at the
rising edge of the CLK if ADSP or ADSC is
active LOW, and CE is sampled active. A[1:0]
feed the 2-bit counter.

Address

CLK Clock Input. Used to capture ali synchronous
inputs to the device. Also used to increment
the burst counter when ADV is asserted
LOW, during a burst operation.

ADV Advance Input signal, sampled on the rising
edge of CLK. When asserted, it automatical-
ly increments the address in a burst cycle,

Mode Selects burst order. When tied to GND se-
lects linear burst sequence.When tied HIGH
or left floating selects interleaved burst se-
quence. This is a strap pin and should remain

static during device operation.

3901 North First Street  «

the advance pin is HIGH, or a new cycle is started. If the ADV
is asserted sufficiently, the SRAM will wrap around to the orig-
inally accessed address location. This is a result of a 2-bit
burst counter that can access four address locations.

The Mode pin controls the order or sequence of the burst.
Currently, two popular different burst sequences are avail-

‘able. Both of them are described below.

CLK = *
First Second Third Fourth
Address Address Address Address

ADV=0 ADV=0 ADV=0
Clk = f CLK = * CLK =

Figure 2. Burst Mode Address Update

Linear Burst

If the Mode pin is tied LOW, the device operates in the linear
method of operation. in the Linear Burst mode of operation,
the internal counter counts in a linear fashion up from the
present value with A1 and AO being the LSBs. This is shown
in the table below.

CA 95134 « 408-943-2600

June 30, 1999

San Jose
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Understanding Burst Modes in Synchronous SRAMs

Case 1 Case 2 Case 3 Case 4
A1 A0 A1 A0 A1 A0 A1 A0
First 0 0 0 1 1 0 1 1

From an implementation standpoint, this is a simple 2-bit
counter.

Interieaved Burst
If the Mode pin is tied HIGH, the device operates in the inter-
leaved method of operation.

In the Interleaved Burst mode of operation, the internal
counter behaves a bit differently. The sequence in the inter-
leaved burst is determined by the first address. The sequence
is shown below.

Case 1 Case 2 Case 3 Case 4
A1 A0 A1 A0 A1 A0 A1 A0
First 0 0 0 1 1 0 1 1

Address

Second 0 1 0 0 1 1 1 0
Address

Third 1 0 1 1 0 0 0 1
Address

Fourth 1 1 1 0 0 1 0 0

Address

From an implementation stand point, this is a 2-bit counter
with some added logic as shown in Figure 3. The 2-bit counter
is reset on every new address cycle and AO/A1 are the bits
latched from the start of the cycle. The Interleaved Burst order
is especially popular with Intel-based systems.

E Next AD
A0
2 Bit
Counter
E Next A1
ck D A1

Figure 3. Implementation to Generate the Interleaved Burst
Sequence.

Conclusion

In terms of general operation, one method of burst does not
have any significant advantages over the other. Different pro-
cessors support different kinds of bursts. Intel processors
support the interleaved burst scheme, while the Power PC
microprocessors support the linear burst mode of operation.

Burst Modes in Synchronous SRAMs can be very useful. The
advantages are:

*+ Reduced activity on the address bus (four memory loca-
tions accessed with a single address)

» Address generation to the SRAM allowing the controller to
perform other functions

» * Morereliable since the address location is generated inside

the SRAM.

© Cyprass Samiconductor Corporation, 1999. The information contained herein is subject to change without notice. Cypress Semiconductor Corporalion assumes no responsibility for the use
of any circuitry other than dircuitry embodied in a Cypress Semiconductor produgt, Nar does it convey or imply any license under patent or other rights. Cypress Samiconductor does not authorize
ils products for use as critical components in life-support systems where a malfunction or failure may reasonably be expacted to resuit in significant injury to the user. The inclusion of Cypress
Semiconductor products in fife-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress Samiconductor against alf charges.
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ii) a plurality of conductive paths, each of said conductive paths routing one of said signals between one of
said external pad portions and one of said outputs,

wherein a design of said conductive paths determines which one of said signals passes through each of said
outputs.

2. The semiconductor device of claim 1 wherein said means for electrically connecting said wafer section
inputs and outputs with said first frame assembly comprises a bond wire.

3. The semiconductor device of claim 1 wherein said conductive paths are electrically connected to said
exterior pad portions with solder.

4. The semiconductor device of claim 1 wherein said conductive paths are electrically connected to said -
exterior pad portions through a nonconductive sheet having voids therein, said voids receiving a

conductive material which connects said exterior pad portions with said conductive paths.

5. The semiconductor device of claim 1 wherein said conductive paths comprise bars for making an
electrical connection anywhere along said bars.

6. The semiconductor device of claim 1 further comprising a third assembly interposed between said first
assembly and said second assembly, said third assembly comprising traces, each trace having first and
second ends with said first end of one of said traces electrically connected to one of said conductive pads,
and said second end connected to one of said conductive paths, said conductive path being electrically
connected to said conductive pad through said trace.

7. The semiconductor device of claim 1 wherein said protective encasement comprises plastic and wherein
a portion of said second assembly is encapsulated in plastic.

8. The semiconductor device of claim 1 wherein said protective encasement comprises ceramic and
wherein said second assembly further comprises ceramic to support said conductive paths.

9. The semiconductor device of claim 1 wherein said wafer section is connected to said first assembly
frame by flip chip bonding.

10. A semiconductor device, comprising:

a) a first assembly comprising:

i) a wafer section with bond pads for the passage of signals therethrough;

ii) a first assembly frame supporting said wafer section, said first assembly frame having conductive pads;
iii) bond wires electrically connecting said bond pads with said first assembly frame;

wherein said wafer section, said bond wires, and a portion of said first assembly frame are hermetically
sealed within a protective encasement, said conductive pads having portions exterior to said encasement,
wherein said first assembly frame is electrically connected to said exterior pad portions;

b) a second assembly comprising a second assembly frame, said second assembly frame comprising:

i) outputs for connecting with an electronic device into which said semiconductor device is installed;

12/21/01 10:16 AM
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ii) a plurality of conductive paths, each of said conductive paths routing one of said signals between one of
said exterior pad portions and one of said outputs,

wherein said signals are routed between said exterior pad portions and said outputs by said conductive
paths, and a design of said conductive paths determines which one of said signals passes through each of
said outputs.

11. The semiconductor device of claim 10 wherein said conductive paths are electrically connected to said
exterior pad portions with solder.

12. The semiconductor device of claim 10 wherein said conductive paths are electrically connected to said
exterior pad portions through a nonconductive sheet having voids therein, said voids receiving a

conductive material which connects said conductive pads with said conductive paths.

13. The semiconductor device of claim 10 wherein said conductive paths comprise bars for making an
electrical connection anywhere along said bars.

14. The semiconductor device of claim 10 further comprising a third assembly interposed between said
first assembly and said second assembly, said third assembly comprising traces, each trace having first and
second ends with said first end of one of said traces electrically connected to one of said exterior pad
portions, and said second end connected to one of said conductive paths, said conductive path being
electrically connected to said exterior pad portion through said trace.

15. The semiconductor device of claim 10 wherein said protective encasement comprises plastic and
wherein a portion of said second assembly is encapsulated in plastic.

16. The semiconductor device of claim 10 wherein said protective encasement comprises ceramic and .
wherein said second assembly further comprises ceramic to support said conductive paths.

17. A semiconductor memory device, comprising:

a) a first assembly comprising:

i) a semiconductor die with bond pads, said bond pads for the passage of signals therethrough, each of said
bond pads having a different signal passing therethrough, said signals comprising bond options and

addresses;

ii) a first assembly frame supporting said semiconductor die, said first assembly frame having conductive
pads;

iii) bond wires electrically connecting said bond pads with said first assembly frame;

wherein said semiconductor die, said bond wires, and a portion of said first assembly frame are
hermetically sealed within a protective encasement, said conductive pads having portions exterior to said
encasement, wherein said first assembly frame is electrically connected to said exterior pad portions;

b) a second assembly comprising a second assembly frame, said second assembly frame comprising:

1) pinouts for connecting with an electronic device into which said semiconductor device is installed;

12/21/01 10:16 AM
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ii) a plurality of conductive paths, each of said conductive paths routing one of said signals between one of
said exterior pad portions and one of said pinouts,

wherein said signals are routed between said outputs and said exterior pad portions by said conductive
paths, and a design of said conductive paths determines which one of said signals passes through each of
said outputs.

18. The semiconductor device of claim 17 wherein said protective encasement comprises plastic and
wherein a portion of said second assembly is encapsulated in plastic.

19. The semiconductor device of claim 17 wherein said protective encasement comprises ceramic and
wherein said second assembly further comprises ceramic to support said conductive paths.

20. The semiconductor device of claim 17 wherein said pinouts have signals from only one semiconductor
die passing therethrough.

Description

FIELD OF THE INVENTION

This invention relates to the field of semiconductor packaging. More specifically, several semiconductor
package design embodiments are described which allow for various backend- and user-selectable wire
bond options and pinouts.

BACKGROUND OF THE INVENTION

Various types of semiconductor devices are manufactured in much the same way. A starting substrate,
usually a thin wafer of silicon or gallium arsenide, is masked, etched, and doped through several process
steps, the steps depending on the type of semiconductor devices being manufactured. This process yields a
number of die on each wafer produced. The die are separated with a wafer saw, and then packaged into
individual components.

During the packaging process, several semiconductor die are attached to a lead frame, often with materials
such as conductive epoxy, various metals and alloys, or other adhesives. Bond wires electrically connect
(i.e. couple, directly or through intermediate paths) a number of bond pads on each die to conductive lead
"fingers" on the lead frame. Leads are interposed between the lead fingers and the host into which the
device is installed. The die, the wires, and a portion of the leads are encapsulated in plastic. The leads on
the lead frame connect the die with the device into which the component is installed, thereby forming an
electrical pathway and a means of input/output (I/O) between the die and the host.

The particular lead finger with which a bond pad is connected determines the pinout for that bond pad. For
example, in a dynamic random access memory (DRAM) if a bond pad on the die which corresponds to
Address 0 (A0) is bonded to the lead finger corresponding to Output Pin 5, then pin 5 on the package is
used as A0. This hardwires the bond pad on the die to the output of the lead frame, and remains that way
for ihe life of the package. Once the die is encapsulated, the output pins for the signals required to operate
the die cannot be changed.

In addition to providing external access to standard input and output signals, the wire bond step may also
be used to select various optional operating features of an integrated circuit (IC) product (such as a
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DRAM). In the case of a DRAM IC, device data width may be selected at the wire bond step thereby
determining whether the die is written to and read from, for example, 1 or 4 bits at a time. A 4 megabit
(Mbit) device, therefore, can be configured as a 4Mbit.times.1 or a 1Mbit.times.4, depending on how the
bond pads are wire bonded to the lead frame.

Fast page mode is another option which might be selected at wire bond. Fast page mode allows for two or
more successive reads or writes from the same row without requiring another row address strobe (RAS)
signal. For example, if RAS is kept low after a read, another cell or plurality of cells in the row can be read
by issuing a different address on the address lines and then toggling the column address strobe (CAS), thus
executing faster memory access cycles.

Similarly, static column mode might be selected at the wire bond stage. Static column mode is similar to
fast page mode, but both RAS and CAS remain low, and a new address is presented to the address lines in
order to read from or write to a different address in the row. Various other device modes and options are
selected during the wire bond step. Sometimes a bond pad is not connected with an output lead, and the
option is not selected.

One problem with selecting options by wire bonding an option into a package is that once the die is
encapsulated the package options cannot be changed. Various customers require a different combination of
options or a number of different package options. The manufacturer must either assemble the package as
the order is placed, or the manufacturer or buyer must keep a stock of each of the various device types.
Assembling the devices as they are ordered implies long lead times, while keeping a large stock increases
operating costs of the manufacturer or the buyer.

Devices have been designed which allow for the selection of bond options after packaging of the die using
an electrical in-package late programming technique. To fabricate this type of part, the die is attached to
the lead frame and the die is encapsulated in plastic. Circuitry on the die allows the bond option to be
electrically selected. Using this technique, however, only options that are compatible with the package pin
count in which the part was assembled are selectable.

A package which allows the semiconductor manufacturer or buyer to package a die and configure bond
options and pin counts as they are required would help solve the problems listed above. Note that even
though many of the devices used as examples herein specifically mention die encapsulated in plastic,
similar problems and solutions are workable for die housed in ceramic or other package materials.

SUMMARY OF THE INVENTION

One embodiment of the invention comprises the use of an inventive two-piece package. In some
embodiments, the addition of a third middle section as described herein may have advantages over the two
piece embodiments.

A first assembly comprises a semiconductor die encased in plastic, ceramic, or other suitable material. All
available bond options (bond pads) are routed to the exterior portion of the package by a first assembly
frame. Portions of the first assembly frame are exterior to the encasement and terminate in exterior pad
portions which can be conductively bonded to.

A second assembly of the invention comprises a second assembly frame which provides a means of
input/output (I/O) between the die and the host into which it is installed. The second assembly frame
comprises conductive paths to which the exterior pad portions are connected, the first assembly being
conductively mounted to the second assembly thereby. With the two-piece embodiment of the invention,
the frame of the second assembly determines the pinouts (the pin numbers associated with each of the
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signals of the device) of the various signals of the die contained within the first assembly.

An optional third assembly, which, if used, is interposed between the first and second assemblies,
comprises means for "keying" the exterior pad portions to desired locations on the second assembly frame.
The third assembly can comprise at least two different embodiments.

In a first embodiment, the third assembly is a nonconductive membrane having voids therethrough. The
conductive paths of the second assembly are located in an "X" direction, while the exterior pad portions of
the first assembly of this embodiment are bars extending in a "Y" direction. By selectively placing the
voids in the membrane, the pads of the first assembly can either be connected with the conductive paths of
the second assembly, or isolated from the conductive paths if no void is formed. Using said X-Y
arrangement, any of the bond options can be connected with any of the pinouts. Connecting is
accomplished by coating the bars with a conductive material and interposing the insulative membrane
between the first and second assemblies. The conductive material fills the voids, thereby passing signals
between the first and second assemblies.

In a second embodiment, the third assembly comprises a flex circuit as used with tape automated bonding.
The second assembly has a single design, and the layout of the flex circuit determines the pinouts and
options of the semiconductor device. The flex circuit is conductively mounted to the first and second
assemblies in a fashion consistent with tape automated bonding (TAB) technology, for instance with
solder, or by some other means such as the Z-axis conductive epoxy described below. This nonmetallic
material is conductive in a Z direction (vertically), but is substantially nonconductive in an X-Y direction
(horizontally).

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is an isometric view, and 1B is a cross section, showing a die mounted and wire bonded to a first
assembly frame as used with the inventive device, which is then hermetically sealed in an encasement;

FIG. 2A is an exploded view of a two piece embodiment of the invention which has a first assembly
directly connected with the second assembly with solder or other workable means;

FIG. 2B shows the embodiment of 2A with the second assembly supported by a nonconductive material
such as plastic or ceramic;

FIG. 3 is an exploded view (inverted from the view of FIGS. 1 and 2 to show detail of the first assembly)
of a three piece embodiment of the invention having a thin insulative membrane with voids therein to
receive a conductive material which electrically connects the first and second assemblies;

FIG. 4 is an isometric view of the die-first assembly frame assembly of FIG. 3 before encapsulation;

FIG. 5 is an isometric view of an alternate method of forming the first assembly of FIG. 3; and

FIG. 6 is an exploded view of a three piece embodiment of the invention having a flex circuit interposed
between the first and second assemblies which routes the signals from the first assembly to the appropriate
conductive paths on the second assembly.

DETAILED DESCRIPTION OF THE INVENTION

The invention comprises at least two assemblies. FIGS. 1A and 1B show one embodiment of a first
assembly, generally described as element 8. In this embodiment of a die-first assembly frame attachment,
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the die 10 is supported by a die paddle 12. The paddle 12 is connected to the frame 14 by a tie bar 16 as is
known in the art. Bond pads 18 on the die 10 are wire bonded 20 to lead fingers 22 of the lead frame 14.
Other embodiments having a die flip-chip mounted to the lead frame may provide advantages. In any case,
the lead fingers 22 terminate in exterior conductive pads 24 which are exterior to the first assembly 8. The
pads 24 in the embodiments shown herein are flush with the exterior of the package (element 26 in FIG.
1B), although other embodiments are possible. For example, the lead fingers 22 could terminate in J-leads,
or other types of leads to form the exterior pads.

A ceramic embodiment of this first assembly is possible and would serve a similar function, the bond pads
on the die being connected by bond wires to traces running through the ceramic body, and terminating in
pads or leads on the exterior of the first assembly. In the ceramic embodiment, a lid would be required to
hermetically seal the die in the ceramic body as is presently known in the art of semiconductor technology.

In various embodiments of the invention, more than one bond pad may connect with a single exterior pad,
or more than one exterior pad can connect with a single bond pad. More often, however, one bond pad will
connect with a single lead finger, which will terminate in a single pad on the exterior of the package. These
exterior pads allow for an electrical signal to pass between the die and a second assembly described below.
On a DRAM, these signals could comprise addresses, power, ground, and bord options such as data width
and other device modes (page mode, fast page mode, write-per-bit, etc.). Other signals are possible and
likely on other types of semiconductor devices such as static RAMs (SRAMS), microprocessors, and other
logic and memory.

An embodiment of a second assembly of the invention, generally labeled as element 29 as shown in FIG.
2A comprises a second assembly frame 30 which would most often be manufactured from a conductive
material such as a copper alloy. A ceramic, plastic, or other nonconductive material 32 can be added to the
second assembly to support the elongated conductive paths 34, as shown in FIG. 2B, and prevent them
from bending or shorting together. The paths 34 connect with the exterior pads 24 of the first assembly. As
this second assembly is manufactured from a conductive material, connecting with the first assembly can
occur at any point along a path 34. The paths 34 of the second assembly are connected with (or are formed
into) outputs 36 which will connect with an electronic host into which the inventive device is installed.
Connection of the exterior pads 24 of the first assembly and the paths 34 of the second assembly are
accomplished by any workable means, such as by reflowing solder bumps formed on the exterior pads 24
of the first assembly or by using a conductive adhesive such as a Z-Axis Conductive Adhesive available
from Zymet of E. Hanover, N.J. In any case, the paths 34 are routed between the exterior pads 24 of the
first assembly to avoid undesired contact with other paths. With this two-piece embodiment, if an exterior
pad 24 comprises a bond option which is not desired, a path 34 will not be located below it, and therefore it
will not make contact therewith; since the exterior pad 24 is not connected with a path 34, this bond option
would not be selected. Also, selection of a pinout for a particular signal is accomplished simply by
connecting a pad 24 of the first assembly with the path 34 of the second assembly corresponding to that
pinout. To move the signal to a different pinout, (a different output) a different second assembly is
substituted. After the first and second assemblies are connected, the tie bars 38 of the lower assembly are
trimmed to isolate each of the outputs 36. The outputs 36 are then formed into a desired configuration, such
as zigzag inline (ZIP), dual inline (DIP), gull wing, or other lead types. FIGS. 2a and 2b show a complete
second assembly frame before a trim and form step. In either case, the unnecessary metal of the second
assembly frame is trimmed away to disconnect each of the outputs 36, and the outputs 36 are then formed
into a desired shape. With the inventive semiconductor device, different device pinouts can be selected
aiter the die has been encapsulated in plastic or encased in ceramic or another suitable material.

An inventive embodiment comprising an optional third assembly, generally described as element 39 may

have advantages. A first embodiment of this third assembly 40, as shown in FIG. 3 (inverted to show detail
of the first assembly 8), is manufactured from a substantially insulative material such as polyimide or
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plastic, and contains a number of holes or voids 42 through which a conductive substance (not shown) can
pass to connect the pads 44 on a second embodiment of the first assembly with the paths 34 on the second
assembly 29. Each exterior pad 44 of the first assembly 8 of this embodiment is connected with a bond pad
on the die, and, as with the first embodiment, usually only one bond pad of the die will be connected with
one pad 44 of the first assembly. The pads 44 of the first assembly and paths 34 of the second assembly
form a grid. By placing the holes 42 in the membrane 40 in a particular location, any of the conductive
pads 44 of the first assembly can be connected with any of the paths 34 of the second assembly to select
any of the bond options and pinouts available on the die. The conductive pads 44 of the first assembly
extend in a substantially X direction, while the paths 34 of the second assembly extend in a substantially Y
direction, thus making possible the connecting of any bond option to any pinout.

For example, to provide a device having a pin 7 ground signal, a hole is placed in the membrane at the
junction of the pad 44 which is connected with the ground bond pad on the die, and the pin 7 bar of the
second assembly.

Holes 42 in the membrane 40 are filled with conductive material (not shown) and connect selected pads 44
to the paths 34. By using membranes 40 having different designs (i.e. holes 42 in different locations)
different pads 44 can be connected with the paths 34 on the second assembly. The conductive substance
which fills the voids 42 in the membrane 40 and cormnects the pads 44 with the paths 34 could comprise a
metal-based material such as solder, a curable silver-glass conductive paste such as that available from
Johnson-Matthey of San Diego, Calif., or the Z-axis conductive epoxy available from Zymet described
above, or other workable means.

FIG. 4 shows the die-first assembly frame attachment of the first assembly 8 of the FIG. 3 embodiment.
Each bond pad 18 on the die 10 is connected with a conductive pad 44 or pads with a bond wire 20 or
wires. The conductive pads 44 themselves replace the die paddle 12, thus supporting the die 10. A
substance such as a nonconductive epoxy or Kapton. RTM. tape mechanically supports the die 10 on the
pads 44. The die 10 is wire bonded 20 to the first assembly frame 50. The die, bond wires, and a portion of.
the pads 44 are then encased in plastic or other suitable material. A ceramic embodiment of the inventive
first assembly is also possible, and can be easily constructed from this description by an artisan of skill in
the art.

FIG. 5 shows a third embodiment of the first assembly 8 of FIG. 3. In this embodiment, the die (not
shown) is placed on the paddle (not shown) of a first assembly frame (not shown), the frame having
extremely long paths 52. The die, die paddle, and a portion of the frame are encased in plastic or other
material, then the pads 52 are formed and adhered to the encasement material to form the first assembly 8.
Attachment to the second assembly with the first assembly is accomplished in a manner similar to that of
FIG. 3.

Another embodiment of the first assembly for use with the embodiment as shown in FIG. 3 uses the first
assembly of FIG. 1B. After forming the first assembly of FIG. 1B, lines are formed by patterning a
conductive material such as conductive epoxy, conductive paste (such as silver-filled paste), conductive ink
or any other workable material to form lines similar to 44 as shown in the first assembly 8 of FIG. 3. The
lines couple with the exterior pads 24 as shown on FIG. 1B.

In accordance with FIG. 6, another inventive embodiment which may have advantages is to manufacture
the third assembly 39 from a flex circuit 60 using tape automated bonding (TAB) techniques. This
embodiment shows a first assembly of FIG. 1 with additional pads 24 manufactured therein. Using this
arrangement, changing the design of the second assembly 29 to change outputs would not be required, but
a flex circuit 60 having different trace 62 routings would connect exterior pads 24 on the first assembly 8
with paths 64 on the second assembly. In this embodiment, long paths on the second assembly would not
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be required which may solve problems of lead movement associated in conventional lead frame designs
that may be present in the inventive second assembly if the paths are not supported with an insulative
material. With the FIG. 6 embodiment, a second assembly is standard within output lead 66 types, and
could comprise any number of lead types including ZIP, DIP, single inline (SIP), J-leads, or leadless chip
carrier (LCC). To change pinouts or device options, a flex circuit 60 having a different design would be
used during the assembly of the device. The first and second assemblies would be connected to the flex
circuit 60 using solder techniques known in the art, or by using other materials.

Typical TAB technology employs one or more layers of copper or alloy traces 62 interposed between two
or more layers of nonconductive material such as plastic or polyimide. On the top and bottom of the TAB
tape are first and second ends where the traces are not covered, which allows for connecting with a
conductive material such as solder. To facilitate bonding of the copper or alloy traces with the tin/lead
solder, these exposed trace areas are often flashed with layers of gold or platinum chromium, copper,
tungsten, nickel, or gold, and solder bumps for reflow are formed over the flashing. Alternately, a Z-axis
conductive adhesive can be interposed between the first assembly and the flex circuit, and/or between the
second assembly and the flex circuit. This adhesive would electrically connect the pads and paths of the
first and second assemblies to the traces in a vertical direction, while providing an adhesive and an
insulator in a horizontal direction.

The semiconductor devices as described above provide a means for allowing pinouts and wire bond
options to be selected after the die is hermetically sealed. The invention is a relatively thin device, and
would allow the pinouts and bond options to be selected late in the manufacturing process by the
semiconductor manufacturer or a large scale semiconductor user.

What have been described are specific configurations of the invention, as applied to particular
embodiments. Clearly, variations can be made to the original designs described in this document for
adapting the invention to other embodiments. For example, various materials can be used for
encapsulation, adhesion, and conductance, and the device can comprise a zi g-zag inline package, dual
inline package, gull wing package, leadless chip carriers, or a number of other pin types. Additional
mechanical attachments for connection of the first and second assemblies are possible. Also, the die as
described can comprise several unsingularized die on a section of wafer material, or a number of
singularized die. Therefore, the invention should be read as limited only by the appended claims.

%k kR
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VERSION WITH MARKINGS TO SHOW CHANGES MADE

Please replace the title with the following:

[FIXED BURST MEMORIES] MEMORY DEVICE WITH FIXED LENGTH

NON-INTERRUPTIBLE BURST
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IN THE CLAIMS

Please amend the claims as follows:

(AMENDED) A circuit comprising:

%Q a memoxy comprising a plurality of storage elements each
configured to read and write data in response to an internal
address signal; and

a logic cincuit configured to generate a predetermined
number of said interngl address signals in response to (i) an
external address signal,\ (ii) a clock signal and (iii) one or more

control signals, wherein\ said generation of said predetermined

number of internal address\signals is non-interruptible.

2. (AMENDED) The cYircuit according to claim 1, wherein
said predetermined number of internal address signals is determined
by a fixed burst length.

3. (AMENDED) The circuit according to claim 1, wherein
ddress signals is at least

salid predetermined number of internal

4.

4 . (AMENDED) The circuit according to claim 1, wherein

sald predetermined number of internal address\ signals is 8.
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NDED) The circuit according to claim 2, wherein

said fixed burst lenygth is programmable.

6. (AMENDEDN The circuit according to claim 5, wherein
said fixed burst length is, programmed by bond options.
¢ 7. (AMENDED) The ircuitAaccording to claim 5, wherein

said fixed burst length is prog¥ammed by voltage levels on external

/ pins.

8. (AMENDED) The circiit according to claim 1, wherein

said memory comprises a static random access memory .

9. (AMENDED) The circuit| according to claim 1, wherein
said memory comprises a dynamic randbm access memory.

10. (AMENDED) The circuit according to claim 9, wherein
ddress signals is chosen to

salid predetermined number of internal

provide time for at least one writeback\or refresh cycle.

11. (AMENDED) The circuit accoxding to claim 1, wherein
said predetermined number of internal address signals is chosen to

meet predetermined criteria for sharing address and control busses.
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ENDED) A circuit comprising:

means for reading data from and writing data to a
plurality of storage elements in response to a plurality of
internal address signals; and

means for geRerating a predetermined number of said
internal address signals\in response to (i) an external address
signal, (ii) a clock signal \and (iii) one or more control signals,

wherein said generation of said predetermined number of internal

address signals is non-interrupgible.

13. (AMENDED) A method 9f providing a fixed burst length
data transfer comprising the steps
accessing a memory in

internal address signals; and
generating a predetermined \number of said internal

address signals in response to (i) an extgrnal address signal, (ii)

a clock signal and (iii) a control signal,\ wherein said generation
of said predetermined number of internal address signals is non-
interruptible.

14. The method according to claim 13, \further comprising

the step of programming said predetermined numbe
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15. The method according to claim 14, wherein said
programming step is penformed using bond options.

16. The method according to claim 14, wherein said
programming step is perforfned using voltage levels.
17. (AMENDED) The method according to claim 13, further

comprising the step of selecting said predetermined number to

provide time for at least one writeback or refresh cycle.

\

Please add the following new claims:

18. (NE The circuit according to claim 1, wherein

said logic circuit copprises a counter configured to generate said
predetermined number of internal address signals.
19. (NEW) circuit according to claim 1, wherein

said external address signdl comprises an initial address for data

transfers to an from said memory.

20. (NEW) A memory device according to claim 1, wherein

said circuit is an integrated ciycuit.
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1. (AMENDED) [An integrated] A circuit comprising:

a memory comprising a plurality of storage elements each
configured to read and write dat% in response to an internal
address signal; and

a logic circuit configured to generate a predetermined
number of said internal address signals in response to (i) an
external address signal, (ii) a clock signal and (iii) one or more
control signals, wherein said generation of said predetermined

number of internal address signals is non-interruptible.

2. (AMENDED) The [integrated] circuit according to

claim 1, wherein said [predetermine] predetermined number of

internal address signals is determined by a fixed burst length.

3. (AMENDED) The [integrated] circuit according to
claim 1, wherein said predetermined number of internal address

signals is at least 4.

4. (AMENDED) The [integrated] circuit according to
claim 1, wherein said predetermined number of internal address

signals is 8.
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5. (AMENDED) The [integrated] circuit according to

claim 2, wherein said fixed burst length is programmable.

6. (AMENDED) The [integrated] circuit according to
claim 5, wherein said fixed burst length is programmed by bond

options.

7. (AMENDED) The [integrated] circuit according to
claim 5, wherein said fixed burst length is programmed by voltage

levels on external pins.

8. (AMENDED) The [integrated] circuit according to
claim 1, wherein said memory comprises a static random access

memory .

S. (AMENDED) The [integrated] circuit according to
claim 1, wherein said memory comprises a dynamic random access

memory .

10. (AMENDED) The [integrated] circuit according to
claim 9, wherein said predetermined number of internal address

signals is chosen to provide time for at least one writeback [and]

or refresh [cycles] cycle.
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11. (AMENDED) The [integrated] circuit according to
claim 1, wherein said predetermined number of internal address
signals 1is chosen to meet predetermined criteria for sharing

address and control busses.

12. (AMENDED) [An integrated] A circuit comprising:
means for reading data from and writing data to a

plurality of storage elements in response to [an] a plurality of

internal address [signal] signals; and

means for generating a predetermined number of gaid
internal address signals in response to (i) an external address
signal, (ii) a clock signal and (iii) one or more control signals,
wherein said generation of said predetermined number of internal

address signals is non-interruptible.

13. (AMENDED) A method of providing a fixed burst
length data transfer comprising the steps of:

[reading from and writing data to] accessing a memory in

response to [an] a plurality of internal address [signal] gignals;
and

generating a predetermined number of said internal
address signals in response to (i) an external address signal, (ii)

a clock signal and (iii) a control signal, wherein said generation
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of said predetermined number of internal address signals is non-

interruptible.

17. (AMENDED) The method according to claim 13, further
comprising the step of selecting said predetermined number to

provide time for at least one writeback [and] or refresh [cycles]

cycle.

18. (NEW) The circuit according to claim 1, wherein
said logic circuit comprises a counter configured to generate said

predetermined number of internal address signals.
19. (NEW) The circuit according to claim 1, wherein
said external address signal comprises an initial address for data

transfers to an from said memory.

20. (NEW) A memory device according to claim 1, wherein

sald circuit is an integrated circuit.
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REMARIKS

Careful review and examination of the subject application
are noted and appreciated.

The present invention concerns an integrated circuit
comprising a memory and a logic circuit. The memory may comprise
a plurality of storage elements each configured to read and write
data in response to an internal address signal. The logic circuit
may be configured to generate a predetermined number of the
internal address signals in response to (i) an external address
signal, (ii) a clock signal and (iii) one or more control signals.
The generation of the predetermined number of internal address

signals is non-interruptible.

SUPPORT FOR CLAIM AMENDMENTS

Support for the amendments to the claims and new claims
18-20 may be found in the drawings (e.g., FIGS. 1-6) and the
specification (e.g., page 5, lines 2-14 and page 6, line 19 thru
page 8, line 2) as originally filed. As such, no new matter has

been added.

OBJECTION TO THE TITLE

The objection to the title has been obviated by

appropriate amendment and should be withdrawn.

11
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CLAIM REJECTIONS UNDER 35 U.S.C. §112

The rejection of claims 6 and 15 under 35 U.S.C. §112,
second paragraph, 1is respectfully traversed and should be
withdrawn.

Support for claims 6 and 15 may be found on page 8, lines
3-8 of the specification. Furthermore, bond options are well known
in the art and, therefore, one skilled in the art would understand
how to make and/or use bond options. Copies of U.S. patents
6,188,636 (issued February 13, 2001), 5,900,021 (issued May 4,
1999) and 5,360,992 (issued November 1, 1994) from the USPTO web

site (www.uspto.gov) are attached as evidence of bond options being

well known in the art.

CLAIM REJECTIONS UNDER 35 U.S.C. §102

The rejection of claims 1-17 under 35 U.S.C. §102(e) as
being anticipated by Yip et al. '138 (hereinafter Yip) 1is
respectfully traversed and should be withdrawn.

Yip discloses a general image processor (Title). The
image processor includes a raster image coprocessor with a cache
memory (elements 224 and 230 of FIG. 1 of Yip) connected to an
external DRAM (element 1910 of FIG. 146 of Yip) via a local memory
controller and an external interface (see FIG. 2). Accesses to the

cache 230 and the external DRAM 1910 are interruptible (see column

12
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54, lines 42-47, column 115, lines 26-29 and lines 52-55 and column
116, lines 20-22 of vip).

In contrast, the present invention provides a logic
circuit configured to generate a predetermined number of the
internal address signals in response to (i) an external address
signal, (ii) a clock signal and (iii) one or more control signals,
where the generation of the predetermined number of internal
address signals is non-interruptible. Assuming, arguendo, that the
cache 230 of Yip is similar to the presently claimed memory (as
suggested by the Office Action in the last paragraph on page 3 and
for which Applicants’ representative does not necessarily agree),
Yip does not disclose or suggest the generation of a predetermined
number of internal address signals that is non-interruptible, as
presently claimed. As such, the present invention is fully
patentable over the cited reference and the rejection should be
withdrawn.

In particular, during an access of the cache 230, Yip
teaches that when a cache miss occurs the cache access is stalled
until all the values needed are read from an external memory and
stored in the cache (column 54, lines 42-47 of Yip). Since the
access to the cache 230 can be stalled and writing of updated data
to the cache must be accommodated, it follows that the generation

of addresses for accessing the cache 230 is interruptible. Yip

13
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teaches a cache access that can be stalled. VYip fails to disclose
or suggest the generation of a predetermined number of internal
address signals that is non-interruptible, as presently claimed.
As such, the present invention is fully patentable over the cited
reference and the rejection should be withdrawn.

Furthermore, assuming, arguendo, that the external DRAM
1910 of Yip is similar to the presently claimed memory (as
suggested by the Office Action on page 4, lines 20-21 and for which
Applicants’ representative does not necessarily agree), Yip still
does not disclose or suggest the generation of a predetermined
number of internal address signals that is non-interruptible, as
presently claimed. As such, the present invention is fully
patentable over the cited reference and the rejection should be
withdrawn.

Specifically, Yip teaches that a write burst to the DRAM
1910 can be interrupted when there is a cycle request from a higher
priority port (column 115, lines 26-29 of Yip). Similarly, Yip
teaches that a read burst will be terminated when a higher priority
DRAM request is received (column 115, lines 52-55 of Yip). Since
Yip teaches that a burst can be interrupted, Yip fails to disclose
or suggest the generation of a predetermined number of internal

address signals that is non-interruptible, as presently claimed.

14
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As such, the present invention is fully patentable over the cited
reference and the rejection should be withdrawn.

Despite the suggestion of the Office Action on page 4,
lines 1-3, Yip does not disclose or suggest generating a
predetermined number of internal address signals that is non-
interruptible, as presently claimed. Restricting rearbitration for
the DRAM 1910 so that an interruptible burst is not interrupted
until a preset number of data words have been transferred (see
column 115, lines 60-64 of Yip) is not the same as generating a
predetermined number of internal address signals that is non-
interruptible, as presently claimed. Therefore, Yip does not
disclose or suggest generating a predetermined number of internal
address signals that is non-interruptible, as presently claimed.
As such, the present invention is fully patentable over the cited
reference and the rejection should be withdrawn.

New claims 18-20 depend directly from independent claim
1, which is believed to be allowable, and, therefore, are fully
patentable over the cited reference.

Accordingly, the present applic;tion is in condition for

allowance. Early and favorable action by the Examiner is

respectfully solicited.

15
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The Examiner is respectfully invited to «call the
Applicants’ representative should it be deemed beneficial to
further advance prosecution of the application.

If any additional fees are due, please charge our office

Account No. 50-0541.

Respectfully submitted,
N

ciﬁiu sTfﬂgE

3

ChristopherAP:\Mai&xaaa——““”“_‘“
Registration No. 42,829

24025 Greater Mack, Suite 200
St. Clair %hores, MI 48080

(586) 498-0670

Dated: February 4, 2002

Docket No.: 0325.00309
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. . 09/504,344 Phelan
Office Action Summary —— YR
Mehdi Namazi 2187

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY (S SET TO EXPIRE _three MONTH(S) 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 the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will
be considered timely.

- 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 fiied, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)[X] Responsive to communication(s) filed on __Feb 14, 2002

2a)[] This action is FINAL. 2b)[X] This action is non-final,

3)J 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 Qua@35 C.D. 11; 453 O.G. 213.
Disposition of Claims

4)X] Claim(s) _1-20

is/are pending in the applica
4a) Of the above, claim(s)

is/are withdrawn from considerz

5)0 Claim(s) is/are allowed.

6)X] Claim(s) _1-20 is/are rejected.

7)3 Claim(s) is/are objected to.

8)[] Claims are subject to restriction and/or election requirem

Application Papers
9)[] The specification is objected to by the Examiner.
10)J The drawing(s) filed on

is/are objected to by the Examiner.

11)J The proposed drawing correction filed on is:al] approved b)[disapproved.

12)[] The oath or declaration is objected to by the Examiner,

Priority under 35 U.S.C. § 119
13)[] Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).
a)(J Al b) (O Some* ¢) [Noneof:
1. [0 Certified copies of the priority documents have been received.

2. [] Certified copies of the priority documents have been received in Application No.

3. [ 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,
14)[] Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

Attachment(s)

15) [_] Notice of References Cited (PTO-892) 18) [_] Interview Summary (PTO-413) Paper Nofs).

16) |:] Notice of Draftsperson's Patent Drawing Review (PT0O-948) 19) D Notice of Informal Patent Application (PTQ-152)

17) |:] Information Disclosure Statement(s) (PTO-1449) Paper No(s). 20) [] Other:

Office Action Summary Part of Paper No. &
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Application/Control Number: 09/504,344 Page 2

Art Unit: 2187

DETAILED ACTION
1. This office action is in response to the amendment filed
February 14, 2002 ( Amendment A ).
2. Claims 1-17 are presented for further examination in view of
the foregoing amendments and remarks. Claims 1-13, and 17 have
peen amended. No claim has been canceled. New claims 18-20 have

been added. Therefore, claims 1-20 are pending.

Response to Arguments
3. Applicant's arguments with respect to claims 1-17 have been
considered but are moot in view of the new ground(s) of

rejection.

Claim Objections
4. Claim 19 is objected to because of the following
informalities:
As per claim 19, line 3, replace “an” with --and--.

Appropriate correction is required.
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Application/Control Number: 09/504,344 Page 3

Art Unit: 2187

Claim Rejections - 35 USC § 102
5. The following is a quotation of the appropriate paragraphs
of 35 U.S.C. 102 that form the basis for the rejections under

this section made in this Office action:

A person shall be entitled to a patent unless --

(b) the invention was patented or described in a printed publication in
this or a foreign country or in public use or on sale in this country, more
than one year prior to the date of application for patent in the United

States.

6. Claims ™+9 are rejected under 35 U.S.C. 102(b) as being
anticipated by Cowles(U.S.Patent No. 5,729,504) .

As per claims 1 and 12-13 Cowles teaches a circuit
comprising: a memory comprising a plurality of storage elements
each configured to read and write data in response to an internal
address signal(fig. 1, element 12); and a logic circuit
configured to generate a predetermined number of said internal
address signals in response to (I) an external address signal
(col. 2, lines 20-21), (ii) a clock signal(col. 9, lines 58-61)
and (iii) one or more control signals(fig. 1, element 38, produce
control signal), wherein said generation of said predetermined
number of internal address signals is non-interruptible(col. 8,

lines 18-22).
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Application/Control Number: 09/504,344 Page 4

Art Unit: 2187

As per claims 2, Cowles teaches wherein said predetermine
number of internal address signals is determined by a fixed burst
length(col. 5, lines 47-53).

As per claims 3-4 and 14, Cowles teaches wherein said
predetermined number of internal address signals are 4 or 8(fig.
2, shows various burst length of 2, 4, and 8).

As per claim 5, Cowles teaches wherein said fixed burst
length is programmable(col. 5, lines 31-34).

As per claims 6 and 15, Cowles teaches wherein said fixed
burst length is programmed by bond options (it is well known in
the art to include multiple modes of operation selected by bond
options).

As per claims 7 and 16, Cowles teaches wherein said fixed
purst length is programmed by voltage levels on external pins(it
is inherent to have voltage levels for each burst).

As per claim 8, Cowles teaches wherein said memory comprises
a static random access memory(fig. 1, element 12).

As per claim 9, Cowles teaches wherein said memory comprises
a dynamic random access memory (fig. 1, element 12).

As per claims 10 and 17, Cowles teaches wherein said
predetermined number of internal address signals is chosen to

provide time for at least one writeback or refresh cycle(it is
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Art Unit: 2187

inherent to have time included for writeback and refresh cycle
during each burst).

As per claim 11, Cowles teaches wherein the predetermined
number of internal address signals is chosen to meet
predetermined criteria for sharing address and control busses
(col. 8, lines 18-22).

As per claim 18, Cowles teaches wherein the logic circuit
comprises a counter configured to generate the predetermined
number of internal address signals(fig. 1, element 26).

As per claim 19, Cowles teaches wherein the external address
signal comprises an initial address for data transfers to and
from the memory(col. 2, lines 21-22).

As per claim 20, Cowles teaches wherein the circuit is an
integrated circuit(abstract).

Conclusion

7. The prior art made of record and not relied upon is
considered pertinent to applicant’s
disclosure.

UU.S. Patent (5,966,724) (Ryan) Teaches synchronous memory

device with dual page and burst mode operations.
Any inquiry concerning this communication or earlier

communications from the examiner should be directed to Mehdi
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Application/Control Number: 09/504,344 Page 6

Art Unit: 2187

Namazi whose telephone number is (703) 306-2758. The examiner
can normally be reached on Monday-Thursday from 7:00 to 5:30.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner's supervisor, Do Hyun yoo, can be
reached on (703) 308-4908.

Any inquiry of a general nature or relating to the status of
this application or proceeding should be directed to the Group
receptionist whose telephone number is (703) 305-9600.

Any response to this action should be mailed to:

Commissioner of Patents and Trademarks

Washington, D.C. 20231
or faxed to:

(703) 746-7239 (for formal communications intended for
entry)

Or:
(703) 746-7240 (for informal or draft communications, please

label PROPOSED or DRAFT )
Hand-delivered responses should be brought to Crystal Park 2,
2121 Crystal Drive,

Arlington, VA., Sixth Floor (Receptionist).

M. 3¥}ﬂ
Apr /1 21, 2002

YUN
DO ATENT EXAMINER

SUPE
TECHNOLOGY-CENTER 2100
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571 ABSTRACT

An integrated circuit memory device is described which can
operate at high data speeds. The memory device can either
store or retricve data from the memory in a burst access
opezation. The burst operations latch 2 memory address from
external address lines and mtcmally generates additional

memory addresses. “Ihcmtcgran:acnuntmnmorymnoum
put data in a continuous stream while new rows of the

memmy are accessed. A method and circuit are described for
outputting a burst of data stored in a first row of the memory
while accessing a second row of the memory.

20 Claims, 7 Drawing Sheets
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1

CONTINUOUS BURST EDO MEMORY
DEVICE

TECHNICAL FIELD OF THE INVENTION

The present invention relates generally to integrated cir-
cuit memaries and in particular the present invention relates
1o burst access memories.

BACKGROUND OF THE INVENTION

A wide variety of integrated circuit memories are avail-
able for storing data. One type of memory is the dynamic
random access memory (DRAM). A DRAM is designed to
stare data in memory cells formed as capacitors. The data is
stored in a binary format; a logical “one™ is stored as a
charge on a capacitor, and a logical “zero” is stored as a
discharged capacitor. The typical DRAM is arranged in a
plurality of addressable rows and columns. To access a
memory cell, arow is first addressed so that all memory cells
coupled with that row are available for accessing, After a
row has been addressed, at least onme column can be
addressed to pinpoint at least one specific memary cell for
either reading data from, or writing data to via external data
communication lines. The data stored in the memory cells is,
therefore, accessible via the columns.

With the constant development of faster computer and
communication applications, the data rates in which a
memory circuit must operatc continue to increase. To
address the need for increased data rates, a variety of
DRAMSs are commercially available. These memories are
produced in a variety of designs which provide differcnt
methods of reading from and writing to the dynamic
memory cells of the memory. One such method is page
mode operation. Page mode operations in a DRAM are
Gefined by the method of accessing a row of a memory cell
array and randomly accessing different colnmns of the array.
Data stored at the row and column intersection can be read
and output while that column is accessed. Page mode
DRAMS require access steps which limit the communication
speed of the memory circuit.

An alternate type of memory circuit is the extended data
output (EDO) memory which allows data stored at a
memory array address to be available as output after the
addressed column has been closed. This memory cireuit can
inerease some commanication speeds by allowing shoster
access signals without reducing the time in which memory
output data is available on the communication lines. Column
access times are, therefore, “masked” by providing the
extended data output. A more detailed description of a
DRAM having EDO features is provided in the “1995
DRAM Data Book” pages 1—1 to 1-30 available from
Micon Technology, Inc. Boise, Id., which is incorporated
hercin by reference.

Yet another type of memory circuit is a burst access
memory which receives one address of a memory amay on
external address lines and automatically addresses a
sequence of columns without the nced for additional column
addresses to be provided on the external address lines. By
reducing the external address input signals, burst EDQ
memory circuits (BEDQ) are capable of outputting data at
significantly fasicr communicaticn rates than the above
described memory circuits.

Although BEDO memories can operate at significantly
faster data rates than non-burst memaries, bursts of output
data are terminated when changing from one memory row to
another. The alternative to terminating a data burst is to wait
witil a data burst is complete until the memory row is
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2
changed. Changing memory rows is time consuming and
because data is interrupted during the transition between
rows, the data rate of the memory circuits is slowed.

Far the reasons stated above, and for other reasons stated
below which will become apparent to those skilled in the art
upon reading and understanding the present specification,
thexe is a need in the art for a burst access memory which
allows a data burst to continue while receiving and address-
ing a pew memory row address.

SUMMARY OF THE INVENTION

The above mentioned problems with integrated memory
circuits and other problems are addressed by the present
invention and which will be undesstood by reading and
stmdying the following specification. A burst access memory
device is described which allows a new memory array row
to be accessed while continually bursting data out from a
Prior mMemory row.

In particular, the present invention describes a memory
device comprising addressable memory elements, external
address inputs, and an address counter for receiving an
address on the external address inpats. The address counter
also generates a sequence of addresses. The memory further
comgxises an output buffer adapted to drive a sequence of
damﬁomﬂlenmmmydcvicc.'lhcoutpmbuﬁu'dtmitry
can drive the sequence of data from the memory device
while a new address is reccived by the address counter.

In one embodiment, the memory includes a write enable
signal input for receiving an cnable signal, and termination
cirenitry for terminating an output of the sequence of daia.
In another embodiment, a memory device is described
which comprises addressable memory clements arranged in
rows and columns, external address inputs, and address
circuitry for receiving row addresses and coluran addresses
from the external address inputs. Counter circuitry is
included for generating a sequence of column addresses in
response to a first received column address. The memory
aleo includes row access circuitry for accessing a row of
memory clements in response to a received firstrow address,
and an output buffer for outputting a sequence of data from
the memory device. The sequence of data being stored in the
addressable memory elements having addresses carrespond-
ing to the sequence of addresses and the first row address.
The memory further includes control circuitry for control-
ling the output buffer circuitry and the access circuitry,
wherein 2 second row of memory elements can be accessed
withont interrupting the output sequence of data from the
first row address.

In yet another embodiment, 2 method of burst reading
data from a memory device having addressable memory
clements arranged in rows and columas is described. The
method comprises the steps of receiving a first row address,
receiving a first column address, and accessing a row of
memory clements having the first row address. The method
also includes the steps of gencrating a sequence of column
addresses starting at the first column address, outputting data
stored at the sequence of column addresses, receiving a
second row address, and accessing a row of memory ele-
ments having the sccond row address while outputting the
datz stored at the sequence of column addresses.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a memory device incorpo-
rating burst access;

FIG. 2 illustrates linear and interleaved addressing
sequences; :

NANYA TECHNOLOGY EXHIBIT 1002
NANYA TECHNOLOGY CORP. V. MONTEREY RESEARCH, LLC



5,729,504

3

FIG. 3 is a timing diagram of a burst read followed by a
burst write of the device of FIG. 1;

FIG. 4 is a timing diagram of a burst write followed by a
burst read of the device of FIG. 1;

FIG. 5 is a block diagram of a memory device incorpo-
rating the features of the present invention;

FIG. 6a is a timing diagram of the operation of the device
of FIG. 5;

FIG. 6b is a continuation of the timing diagram of FIG.
6a;

FIG. 7a is a timing diagram of a sexies of continnous barst
read operations; and

FIG. 7k is a timing diagram of a serics of burst read
operations.

DETAILED DESCRIPTION OF THE
INVENTION

In the following detailed description of the prefemed
embodiments, reference is made to the accompanying draw-
ings which focm a part hereof, and in which is shown by way
of illustration specific preferred embodiments in which the
inventions may be practiced. These embodiments arc
described in sufficient detail to enable those skilled in the art
to practice the invention, and it is to be understood that other
embodiments may be utilized and that logical, mechanical
and clectrical changes may be made without departing from
the spirit and scope of the present inventions. The following
detailed description is, therefore, not to be taken in a limiting
sense, and the scope of the present inventions is defined only
by the appended claims.

BEDO Memories

To fully understand the present invention, a detailed
description is provided of a burst extended data output
memoxy circuit (BEDO). FIG. 1 is a schematic representa-
tion of a sixteen megabit device designed to operate in a
burst access mode. The device is organized as a 2 Megx8
burst EDO DRAM having an cight bit data input/output path
10 providing data storage for 2,097,152 bytes of information
in the memory aray 12. An active-low row address strobe
(RAS*) signal 14 is used to latch a first portion of a
mnltiplexed memory address, from address inputs AO
through A16 16, in latch 18. The latched row address 28 is
decoded in row decoder 22, The decoded row address is used
to select a row of the memary aray 12. An active-low
column address strobe (CASY*) signal 24 is used to latch a
second postion of a memory address from address inputs 16
into column address counter 26. The latched column address
28 is decoded in column address decoder 38. The decoded
column address is used to select a column of the memory
array 12.

In a burst read cycle, data within the memory array
located at the row and column address selected by the row
and column address decoders is read out of the memory
array and sent along data path 32 to output latches 34. Data
10 driven from the burst EDO DRAM may be latched
external to the device with a CAS* signal afier a predeter-
mined number of CAS* cycle delays (latency). For a two
cycle Iatency design, the first CAS* failing edge during a
RAS?* cycle is used to latch the initial address for the burst
access. The first barst data from the memory is driven from
the memory after the second CAS* falling edge, and remains
valid through the third CAS* failing edge. Once the memory
device begins to output data in a burst read cycle, the output
drivers 34 will continve to drive the daia lines without
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tri-stating the data outputs during CAS* high intervals
dependent on the state of the output enable 42 and write
cnable 36 (OE* and WE*) control lines, thus allowing
additional time for the system to Jatch the output data. Once
a row and a cohamn address are selected, additional transi-
tions of the CAS* signal arc used to advance the column
address within the column address counter in a predeter-
mined sequence. The time at which data will be valid at the
outputs of the burst EDO DRAM is depeadent only oa the
timing of the CAS* signal provided that OE* is maintained
low, and WE* remains high. The output data signal levels
may be driven in accordance with standard CMOS, TTL,
LVTTL, GTL, or HSTL output level specifications.

The address may be advanced lincarly, or in an inter-
lcaved fashion for maximum compatibility with the overall
system requircments. FIG. 2 is a table which shows linear
and interleaved addressing sequences for burst lengths of 2,
4 and 8 cycles. The “V™ for starting addresses Al and A2 in
the table represent address values that remain unpaltered
through the burst sequence. The column address may be
advanced with cach CAS* transition. When the address is
advanced with each transition of the CAS* signal, data is
also driven from the part after each transition following the
device latency which is then referenced to each edge of the
CAS* signal. This allows for a burst access cycle where
CAS?* toggles only once (high to low or low to high) for each
memory cycle. This is in contrast to standard DRAMs which
require CAS* to go low and then high for cach cycle, and
synchronous DRAMS which require a full CAS* cycle (high
and low transitions) for each memory cycle.

In the burst access memory device, each pew column
address from the column address counter is decoded and is
used to access additional data within the memory aray
without the requirement of additional column addresses
being specified on the address inputs 16. This barst sequence
of data will continue for each CAS* failing edge until a

predetcrmined number of data accesses equal to the burst

length has occurred. A CAS® falling edge received after the
last burst address has been genexated will latch another
column address from the address inputs 16 and a new burst
sequence will begin. Read data is latched and output with
each falling edge of CAS* after the first CAS® latency. For
a burst write cycle, data 19 is latched in input data latches
34. Data targeted at the first address specified by the row and
column addresses is latched with the CAS* signal whea the
first column address is latched (write cycle data latency is
zero). Other write cycle data latency values are possible;
however. for today’s memory systems, zero is prefered.
Additional input data words for storage at incremented
column address locations are latched by CAS* on successive
CAS* pulses. Input data from the input latches 34 is passed
along data path 32 to the memory array where it is stored at
the location selected by the row and coluron address decod-
ers. As in the burst read cycle previously described. a
predetermined pumber of burst access writes will occur
without the requirement of additional column addresses
being provided on the address lines 16. After the predeter-
mined number of burst writes has occurred, a subsequent
CAS* will latch a new beginning column address, and
another burst read or write access will begin.

Conirol circuitry 38, in addition to perfooming standard
DRAM control functions, controls the IMD circuitty 34 and
the column address counter/latch 26. The control circuity
determiines when a current data burst should be terminated
based upon the state of RAS* 14, CAS* 24 and WE* 36. The
write cnable signal is used in burst access cycles to select
read or write burst accesses when the initial cohumn address
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for a burst cycle is latched by CAS®. WE* low at the column
address latch time selects a burst write access. WE* high at
the column address latch time selects a burst read access.
The level of the WE® signal must remain high for read and
low for write burst accesses throughout the burst access. A
low to high transition within a burst write access will
terminate the burst access, preventing further writes from
ocaurring. A high to low transition on WE* within a burst
read access will likewise terminate the burst read access and
will place the data output 10 in a high impedance state.
Transitions of the WE* signal may be locked ont during
critical timing periods within an access cycle in arder to
teduce the possibility of triggering a false write cycle. After
the critical timing period, the state of WE* will determine
whether a burst access continues, is initiated, or is termi-
nated. Termination of a burst access resets the burst length
counter and places the DRAM in a state to receive another
burst access command. In the case of burst reads, WE* will
transition from high to low to terminate a first burst read, and
then WE* will transition back high prior to the next falling
edge of CAS* in order to specify a new burst read cycle. For
burst writes, WE* would transition high to terminaic a
current burst write access, then back low pror to the next
falling edge of CAS* to initiate another burst write access.
Both RAS* and CAS* going high during a burst access will
also terminate the burst access cycle placing the data drivers
in a high impedance output state, and resetting the burst
length counter.

A basic implementation of the device of FIG. 1 may
include a fixed burst length of 4, a fixed CAS* latency of 2
and a fixed interleaved sequence of burst addresses. Further,
just as fast page mode DRAMs and EDO DRAMSs are
available in numerous configurations including x1, x4, x8
and x16 data widths, and 1 Megabit, 4 Megabit, 16 Megabit
and 64 Megabit densities; the burst access memory device of
HFIG. 1 may take the form of many different memory

FIG. 3 is a timing diagram for performing a burst read
followed by a burst write of the device of FIG. 1. In FIG. 3,
a row address is latched by the RAS* signal. WE* is low
when RAS* falls for an embodiment of the design whese the
state of the WE* pin is used to specify a burst access cycle
at RAS* time. Next, CAS* is driven low with WE* high to
initiate a burst read access, and the column address is
latched. The data out signals (DQ’s) arc not driven in the
first CAS* cycle. On the second falling edge of the CAS*
signal, the internal address generation circuitry advances the
column address and begins another access of the array, and
the first data out is driven from the device afier a CAS* to
data access time (Tc.o). Additional burst access cycles
continue, for a device with a specified burst length of four,
- until the fifth failing edge of CAS* which latches a new
column adidress for a new burst read access. WE* falling in
the fifth CAS* cycle terminates the burst access, and ini-
tializes the device for additional burst accesses. The sixth
falling edge of CAS* with WE* low is used to latch a new
burst address, latch input data and begin a burst write access
of the device. Additional data values are latched on succes-
sive CAS* failing edges until RAS® rises to terminate the
burst access.

FIG. 4 is a timing diagram depicting burst write access
cycles followed by burst read cycles, As in FIG. 3, the RAS*
signal is used to latch the row address. The first CAS* falling
edge in combination with WE* low begins a burst write
access with the first data being latched. Additional data
values are latched with successive CAS* falling edges, and
the mexnosy address is advanced internal w the device in
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either an interleaved or sequential manner. On the fifih
CAS* falling edge a new column address and associated
write data are latched. The burst write access cycles continue
until the WE* signal goes high in the sixth—CAS* cycle.
The transition of the WE* signal terminates the burst write
access. The seventh CAS* low transition latches a new
column address and begins a burst read access (WE* is
high). The burst read continues until RAS* rises terminating
the burst cycles.

Continuous BEDO (CBEDO)

FIG. 5 illustrates a coatinuous memory circuit which
includes all of the features of the standard BEDO memory
as described above. The continuous memory circuit,
bowever, opezates differently than the previonsly described
BEDO memory when the row access signal (RAS®) is
inactive. That is, as explained above, a bugst access opera-
tion is terminated when the RAS* and the CAS* signals go
high in a standard BEDO circuit. Time specifications for the
BEDO circuitry dictates that the RAS* signal remain high
for a minimom time of Ty, (precharge time). Further, a
minimim access ime T, Mecasured from the falling edge
of RAS®, is required to access the new row. As a result, a
DCW mMEmOry row cannot be accessed ntil a minimnm time
Of T 4 AT p has passed following the rising edge of RAS®.
Typical times for Ty, and Tep are 60 ns and 40 ns,
respectively. To eliminate this 100 ns time period in which
data is not being provided as output, circuitry is provided in
control 139 of the memory circuit.

FIG. 5 is a schematic representation of a sixteen megabit
device designed to operate in a barst access mode and
incorporating the features of present invention. The device is
organized as a 2 Meg>8 burst EDO DRAM having an cight
bit data input/output path 110 providing data storage for
2,097,152 bytes of information in the memocy amray 112. An
active-low row address strobe (RAS*) signal 114 is used to
latch a first portion of a multiplexed memory address, from
address inputs AO through A1 116, in latch 118. The
Iatched row address 129 is decoded in row decoder 122. The
decoded row address is nsed to select a row of the memory
array 112. An active-low column address strobe (CAS*)
signal 124 is used to latch a second portion of a memory
address from address inputs 116 into column address counter
126. The latched column address 128 is decoded in column
address decoder 130. The decoded column address is used to
select a column of the memory amray 112.

In a burst read cycle, data within the memory array
located at the row and column address selected by the row
and column address decoders is read out of the memory
array and sent along data path 132 to output latches 134.
Data 110 driven from the burst EDO DRAM may be latched
external to the device with a CAS* signal after a predeter-
mined number of CAS* cycle delays (latency). Once the
memory device begins to output data in a burst read cycle,
the output drivers 134 will continue to drive the data lines
without tri-stating the data outputs during CAS* high inter-
vals dependent on the state of the output enable and write
enable (OE® and WE®*) control lines, thus allowing addi-
tional time far the system to latch the output data. Once a
row and a column address arc selected, additional transitions
of the CAS* signal are used to advance the column address
within the column address counter in a predetesmined

" sequence. The time at which data will be valid at the outputs

of the burst EDO DRAM is dependent only on the timing of
the CAS* signal provided that OB* is maintained low, and
WE* remains high. As with the memory of FIG. 1, the
output data signal levels may be driven in accordance with
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standard CMOS, TTL, LVTTL, GTL, or HSTL output level
specifications. Further, the address may be advanced
linearly, or in an interleaved fashion for maximum compat-
ibility with the overall system requirements as shown in
FIG. 2.

In the burst access memary device, each new column
address from the column address counter is decoded and is
used to access additional data within the memory amay
without the requirement of additional column addresses
being specified on the address inputs 116. This burst
sequence of data will continuc for each CAS* falling edge
until a ined number of data accesses equal to the
burst length bas occired. A CAS* falling edge received
after the last burst address has been generated will latch
another column address from the address inputs 116 and a
new burst sequence will begin. Read data is Iatched and
output with each falling edge of CAS* after the first CAS*
latency.

Input data from the input latches 134 is passcd along data
path 132 to the memory array where it is stored at the
location selected by the row and column address decoders.
As in the burst read cycle previously described, a predeter-
mined number of burst access writes will occur without the
requirement of additional column addresses being provided
on the address lines 116. After the predetermined number of
burst writes has occurred, a2 subsequent CAS* will latch 2
new beginning column address, and another burst read or
write access will begin.

The write enable signal is used in burst access cycles to
select read or write burst accesses whea the initizl cohimn
address for a burst cycle is latched by CAS*. WE* low at the
column address latch timne sclects a burst write access. WE*
high at the column address latch time selects a burst read
access. The level of the WE* signal mnst remain high far
read and low for write burst accesses throughout the burst
access. A low to high transition within a burst write access
will terminate the burst access, preventing farther writes
from occurring. A high to low transition on WE® within a
burst read access will likewisc termipate the burst read
access and will place the data output 119 in a high imped-
ance state. Transitions of the WE* signal may be locked out
during critical timing periods within an access cycle in order
to reduce the possibility of triggering a false write cyde.
After the critical timing pediod, the state of WE* will
determine whether a burst access continues, s initiated, or is
terminated. Termination of a burst access resets the burst
length counter and places the DRAM in a state to receive
another burst access command.

Control circuitry 138, in addition to performing standard
DRAM control functions, controls the TO circuitry 134 and
the column address counter/latch 126. The control circuity
determines when a current data burst shouid be terminated
based upon the states of RAS* 114, CAS* 124 and WE*
136. In the standard BEDO operation described above,
control circuitry 138 terminated a data burst when WE*
transitioned during a burst, or when both CAS* and RAS*
transitioned high. In a CBEDO operation, control circuitry
138 does not terminate a burst operation when CAS* and
RAS* go high, but looks to WE* for an indication that a
burst operation is to be tcrminasied. Coutinuous mode cr-
cuitry 141 can be optionslly provided to allow the memory
device to operate in either the standard BEDO operation or
a CBEDO operation.

A basic implementation of the device of FIG. 5§ may
include & fixed burst length of 4, a fixed CAS* latency of 2
and a fixed interleaved sequence of burst addresses. Further,
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just as fast page mode DRAMs and EDO DRAMs are
available in numerous configurations including x1, x4, x8
and x16 data widths, and 1 Megabit, 4 Megabit, 16 Megabit
and 64 Megabit densities; the burst access memory device of
FIG. S may take the form of many different memory
organizations.

FIGS. 6a and 6b is a timing diagram for performing a
continuous burst read of the device of FIG. 5. In FIGS. 6a
and 6b, row address 1 is latched on the first failing edge of
the RAS* signal. WE* is low when RAS* falls for an
embodiment of the memory device where the state of the
WE?® pin is used to specify a burst access cycle at RAS*
time. Next, with WE* nigh, CAS*® is driven low to initiate
a burst read access, and column address m is latched. The
data out signals (DQ’s) are not driven in the first CAS*
cyde, but remain tri-state. On the second falling edge of the
CAS* signal, data stored at column m is output on the DQ
lines after a CAS* to data access time (T, ). On the rising
edges of CAS¥, the internal address gencration circuitry
advances the colnmn address. Data stored at column
addresses m+1, m+2, and m+3 are outpat on the falling
edges of CAS*. After column address m is latched, the
RAS¥* signal goes high to begin the sequence of accessing a
new row. While data is being provided on the DQ lines from
row 1, RAS* gocs low to latch a new row address (2) from
the address inputs. It will be appreciated that the RAS*
signal transitioned high and low without interrupting the
data output on the DQ lines. A new column address will be
loaded on the last CAS* cycle of a burst, For example in
FIGS. 6a and 6b, a new column address (n) is latched on the
first CAS?* aciive transition following the beginning of the
RAS?* cycle. The burst read operation continues uminter-
rupted for rows 2 and 3, and columas n, o, and p. To
terminate a continnous burst read operation, the WE* mgnil—j
merely has to transition high prior to a falling edge of the
CAS* signal.

It will be appreciated that the read and write operations
performed on a single memory row of the memory of FIG.
5 arc identical to the operation of the memory of FIG. 1 as
shown in FIG. 3. That is, after completing a burst read, the
WE?* signal transitions low and the pext falling edge of
CAS* latches a new column address for a burst write
operation. Likewise, the timing diagram of FIG. 4 depicting
burst write access cycles followed by burst read cycles can
be replicated with the memory of the present invention. As
such, BEDO memary devices can be replaced with CBEDO
memory devices without effecting the operation of the
memory support system. B will further be appreciated by
those skilled in the art that the memory device of FIG. 5 can
operate with burst lengths of 2, 4, 8, or full row cycles.

FIGS. 7a and 7b are provided to more clearly illustrate the
advantages of the CBEDO memory over BEDO memory
devices. The timing diagram of FIG. 7a shows onc possible
series of burst read operations on four different memory
rows (R1, R2, R3 and R4) in a CBEDO memory device.
FIG. 7b shows burst read opexations in a BEDO
device. On the first CAS*® cycle of the first RAS* cycle, an
initial column address is latched from the external address
inputs. Data out is burst onto the DQ lires on the next fonr
CAS?* cycles. Once the initial column has been Iatched and
the Tp,s minimum specification has been satisfied, RAS*
can toggle high and then low again without distupting the
burst. To avoid a premature termination of a burst, RAS*
cannot transition high until after the last column associated
with each row has been latched. For the example shown in
FIG. 7, the sccond RAS* cycle cannot transition high until
after the CAS* cycle which latches column CZ. This easures
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the column which is to be bursted upon is latched priar to
RAS® going high and terminating the burst.

As described above, a memory cell cannot be accessed
until time Tp, following the start of a RAS cydle. It can be
scen that the CBEDQ memory device reduces the time
needed to burst read data from several memory rows. Far
example, using a 66 MHz clock, a CBEDO memory oper-
ating with a 4 bit burst length can output 26 different bits of
dataﬁ'om7d.iﬁu'en1mwsin600ns,whilcaBEDOnnmy
device operating with a 4 bit burst length is limited to 16 bits
from 4 different rows during the same time period. ¥t is also
important to point out that for mnitiple bursts upon the same
row (RAS* cycles low and stays low for scveral different
columes) the CBEDO and BEDO perfarm identically.

The CBEDO memory device of the present invention
allows both RAS* and CAS* to transition high during a
burst read operation without terminating the burst output
stream on the DQ lines. Thus, a data burst read is continued
when RAS* both transitions high and transitions low and the
data drivers are not placed in a high impedance output state.
While operating in a continuous burst mode, the memory
device continues a burst read data while 2 new memory array
Tow is being addressed. It will be understood by those skilled
in the art that a word line coupled to access transistors in a
memory do not need to remain active during a full burst
operation. That is, each memory row word line is connected
to an access transistor for cach memory ccll in that array
row. All memeory cells are, therefore, accessed at once when
the woxd line is activated. By latching the data stored in the
memory cell with latches 134, a first word lne can be
deactivated and another word line activated. As known to
those skilled in the art, digit lines and sense amplifiers are
used to read data stared in the memory cells. These bit lines
must be equilibrated prior to reading a memory cell. The
equilibration and memory cell access processes require a
minimum specified time. These processes can be accom-
plished in the memory device of FIG. 5 during a continuing
burst operation. as explained above, thereby increasing the
data rate of the memary device.

Condlusion

A memory device has beea described which can operate
at fast data rates. The memory device is a random access
memory having rows and columns of memory clements.
After accessing an array row, an internal memory addressing
circuit allows access to numerous columns of data while
requiring only one external column address. The memory
device can receive and access a new memory row without
interrupting the burst of data from the previously accessed
row. This continnous burst operation allows for faster data
rates by eliminating the need to tenminate a output data while
addressing a new memory row.

Although specific embodiments have been illustrated and
described herein, it will be appreciated by those of ordinary
skill in the art that any arrangement which is calculated to
achieveﬂncsamzpmposcmaybesubsﬁmtedforﬂ)cspcdﬁc
embodiment shown. This application is intended to cover
any adaptations or variations of the present invention. For
example, an external clock signal could be used to synchro-
nize the burst access operation in place of the CAS* signal.
Therefore, it is manifestly intended that this invention be
limited only by the claims and the equivalents thereof.

What is claimed is:

1. A memory device comprising:

a plurality of addressable memory elements;

a plurality of external address inputs;

10

15

55

10
address counter circnitry for receiving a first address on
the plurality of external address inputs, and for gener-
ating a sequence of addresses in response to the first
address; and
output buffer circuitry adapted to drive a sequence of data
from the memory device, the output buffer circuitry
further adapted to continue to drive the sequence of
~ data from the memory device while a new address is
received by the address couater circuity.
2. The memory device of claim 1 wherein the address
counter circuitry comprises:
an address laich circuit coupled to the plurality of external
address inputs; and
a counter coupled to the address latch circnit for gener-
ating the sequence of addresses.
3. The memory device of claim 1 further comprising:
access cireuitry for reading data stared in the plurality of -
addressable memory elements.
4.'I‘hcmcmorydevioeofclaimlﬁmhaoom;xising:
a writc cnable signal input for receiving an enable signal;
© and
termination circuitry coupled to the output buffer circuitry
for terminating an output of the sequence of data.
5. A burst access memory, comprising:
a memory amay having a plorality of addressable cle-
ments arranged in rows and columns;
Tow access circuitry for latching a row address and
accessing a row of memory elements;
an output buffer for outputting a sequence of data stored
in a plurality of columns; and
controi circuitry for controlling the output buffer and the
mwaomscituﬁny,wbacinanewmwofmmy
elements can be accessed without interrupting an active
output sequence.
6.'l‘hcbmstmsnmnotyofdaim5fnnhcrcompﬁs-
ing:
awritnenahlcsigmlinpmforreocivinganenablcsigna];
and
texmination circuitry coupled to the output buffer for
terminating an output of the sequence of data.
7.'I‘hcburstmsmmc¢yofdaim5fmﬁctcompﬂs-
ing:
a counter circuit for generating a sequence of column
addresses,
8.1hebmstaccwsmcm«yofc1aim5ﬂnﬂ1erwmpﬁs—
ing:
a column address latch circuit for latching a column
address reccived on a plurality of external address

inputs.

9. The burst access memory of claim 8 further compris-

ng:

a burst length counter coupled to the column address latch
circuit for enabling the column address latch circuit
after a sequence of data has been output.

19. A memory device comprising:

a phurality of addressable memory clements aranged in
rows and columns;

a plurality of external address inputs;

address circuitry for receiving row addresses and column
addresses from the plurality of external address inputs;

counter circuitry for generating a sequence of column
addresses in response to a first received column
address;

rowacccssciraﬁnyformsingamwofmemy
clements in response to a received first row address;
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1

output buffer circuitry adapted to output a sequence of
data from the memory device, the sequence of data
being stored in the plurality of addressable memory
elements having addresses comresponding to the
sequence of addresses and the first row address; and

coatrol circuitry for controlling the output baffer circuitry
and the access circuitry, whercin a second row of
memory elements can be accessed without interrupting
an active outpat sequence of data from the first row
address.

11. The memory device of claim 1 further comprising:

a write cpable signal input for receiving an enable signal;
and

termination circuitry coupled to the output buffer circuitry
for terminating an output of the sequence of data.

12. A method of burst reading data from a memory device

) having a phirality of addressable memory eleaments arranged

in rows and columns, the method comprising the steps of:

receiving a first row address;

receiving a first column address;

accessing a row of memory elements having the first row
address;

generating a sequence of column addresses starting at the
first column address;

outputting data stored at the sequence of column
addresses;

receiving a second row address while outputting the data
stored at the sequence of column addresses; and

accessing a row of memory clements having the second
row address while outpuiting the data stored at the
sequence of column addresses.

13. The method of claim 12 further incinding the step of:

initializing a burst read operation on an active edge of a
Tow address latch signal.

14. The method of claim 12 further inchnding the steps of:

receiving a signal on a write enable input; and
terminating the step of outputting data in response to the

15. The method of claim 12 further including the steps of:

initializing a burst write operation on an active edge of a
column address latch signal;

receiving a second column address;

generating a second sequence of column addresses start-
ing at the second column address; and

10

as

12
storing data in a plurality of addressable memary ele-
ments having address comesponding to the second
sequence of column addresses.
16. The method of claim 12 further including the stcps of:
receiving a second column address;
accessing a row of memory elements having the second
row address;
generating a second sequence of colmnn addresses start-
ing at the sccond column address; and
outputting data stored at the second sequence of column
17. The method of cdlaim 12 whercin the sequence of data
is outpat in response to an cxternal clock signal
18. A method of burst reading data from a memory device
having a plurality of addressable memory elements arranged
in rows and columns, the method compxising the steps of:
latching a first row address in respomse to an active
transition of a row address latch signal;
Iatching a first column address in response to an active
transition of a colnmn address latch signal;
accessing a row of memory clements having the first row
address;
reading data stored in a plurality of memory elements;
latching the data stored in the plurality of memory ele-
ments;
generating a sequence of column addresses starting at the
first column address;
owputting the latched data in response to active transi-
tions of the column address latch signal;
recciving a second row address while outputting the
latched data; and
accessing a row of memory elements having the second
row address while outputting the latched data.
19. The method of claim 18 fusther including the steps of:
receiving a signal on a write cnable input; and
tenminating the step of outputting the latched data in
response to the signal.
29. The method of claim 18 wherein the step of generating
a sequence of column addresses starting at the first column
address compriscs the step of:
advancing a counter circuit in response to in-active tran-
sitions of the column address latch signal.

*¥ * *x *x *
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DOCUMENT-IDENTIFIER: US 5729504 A
TITLE: Continuous burst edo memory device

DEPR:

A basic implementation of the device of FIG. 1 may include a fixed
burst length

of 4, a fixed CAS* latency of 2 and a fixed interleaved sequence of
burst

addresses. Further, just as fast page mode DRAMs and EDO DRAMs are
available

in numerous configurations including x1, x4, x8 and x16 data widths,
and 1

Megabit, 4 Megabit, 16 Megabit and 64 Megabit densities; the burst
access

memory device of FIG. 1 may take the form of many different memory
organizations.

DEPR:

A basic implementation of the device of FIG. 5 may include a fixed
burst length *

of 4, a fixed CAS* latency of 2 and a fixed interleaved sequence of
burst N

addresses. Further, just &s fast page mode DRAMs and EDO DRAMs are
available

in numerous configurations including x1, x4, x8 and x16 data widths,
-and 1

Megabit, 4 Megabit, 16 Megabit and 64 Megabit densities; the burst
access

memory device of FIG. 5 may take the form of many different memory
organizations.

DEPR: .
FIGS. 6a and 6b is a timing diagram for performing a continuous burst
read of
the device of FIG. 5. 1In FIGS. 6a and 6b, row address 1 is latched on
the
first failing edge of the RAS* signal. WE* is low when RAS* falls for
an
embodiment of the memory device where the state of the WE* pin is used
to
specify a burst access cycle at RAS* time. Next, with WE* nigh, CAS*
is driven
low to initiate a burst read access, and column address m is latched.
The data
out signals (DQ's) are not driven in the first CAS* cycle, but remain
tri-state. On the second falling edge of the CAS* signal, data stored
at
column m is E?Lput on thé DQ-lines after a CAS* to data access time

0

(T.sub.CAC). n the rising edges of CAS¥,"thé& internal address
generation .
‘ circuitry advances the column address. Data stored at column addresses
\m.\\

04/19/2002, EAST Version: 1.03.0002
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m+l,

m+2, and m+3 are output jon the falling edges of CAS*. After column
dres e

is latched, the RAS¥ Signal goes high to begin the sequence of

accessing a new

row. While data is being provided on the DQ lines from row 1, RAS*

goes low to

latch a new row address (2) from the address inputs. It will be

appreciated

that the RAS* signal transitioned high and low without interrupting the
data

output on the DQ liness-|A new column address will be loaded on the
last CAS* i

cycle of a burst Fof example in FIGS. 6a and 6b, a new column address
(n) is

latched on the first CAS* active transition-followd eginning of
the RAS* /ﬂ - N

cycle. The burst read operation contigues uninteifﬁp%ed for fows 2 and
3, and | : y

columns n, o, and p. To terminate a coébﬁ uous burst reagfoperation,
the WE* T

signal merely has to transition high prior to'a falling edge of the
CAS*

signal.

04/19/2002, EAST Version: 1.03.0002
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J5MBEE UNITED STATES PATENT AND TRADEMARK OFFICE °
RECEIVED

Application of: Cathal G. Phelan JUL1g 2007
Serial No.: 09/504, 344 TeChf7<3’09yCenter21oo
Title: MEMORY DEVICE WITH FIXED LENGTH NON-

INTERRUPTIBLE BURST
Filed: February 14, 2000

Attorney Docket No.: 0325.00309

Examiner: Namazi, M.
Art Unit: 2187
In Response To: Office Action mailed April 25, 2002

I hereby certify that this letter, the response or amendment attached hereto are
being deposited with the United States Postal Service as first class mail in an
envelope addressed to Assistant Commissioner for Patents, Washington, D.C.
20231, on _June 26, 2002 .

o]

y v ¥
Mary l@‘ma Berkley

AMENDMENT

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:
In response to the Office Action mailed April 25, 2002

Please amend the above-identified application as follows:

IN THE CLAIMS

Please amend the claims as follows:

07/15/2002 MHOHARH1 00000026 09504344
01 FC:103 18.00 OP
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COPY OF PAPERS
ORIGINALLY FILED

1. (AMENDED) A circuit comprising:

a\memory comprising a plurality of storage elements each

configured to, read and write data in response to an internal

address signal;
a logic\circuit configured to generate a predetermined

y
number of said internal address signals in response to (1) an

%
Y

external address sigﬁ@l, (ii) a clock signal and (iii) one or more

control signals, wherein said generation of said predetermined
\

N
number of internal addrafs signals is non-interruptible.

+

2. (AMENDED) The circuit according to claim 1, wherein

\ -
said predetermined number of\ipternal address signals is determined
\

\

by a fixed burst length. \

\

\

Y

3

3\

3. (AMENDED) The circuit according to claim 1, wherein
\
said predetermined number of interﬁal address signals is at least

\

4,

4. (AMENDED) The circuit ac¢cording to claim 1, wherein

said predetermined number of internal address signals is 8.

5. (AMENDED) The circuit accoﬁding to claim 2, wherein

said fixed burst length is programmable. \
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%ﬁgj\j>> Y6, (AMENDED) The circuit according to claim 5, wherein
Cb\/ said fixedtburst length is programmed by bond options.
/ /
7. \\(AMENDED) The circuit according to claim 5, wherein

said fixed bursE\length is programmed by voltage levels on external

pins.

8. (AMENDED) The circuit according to claim 1, wherein

said memory comprises a static random access memory.

Q%; 9. (AMENDED) The circuit according to claim 1, wherein

said memory comprises a dynamic random access memory.

10. (AMENDED) The cf;cuit according to claim 9, wherein
said predetermined number of internal address signals is chosen to
provide time for at least one wri&gback or refresh cycle.

\
3

11. (AMENDED) The circuit according to claim 1, wherein
!
i
said predetermined number of internal address signals is chosen to
3

3
1

meet predetermined criteria for sharing address and control busses.
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~12. (AMENDED) A circuit comprising:
QFJj  means for reading data from and writing data to a
WAV . . .

e plurality of storage elements in response to a plurality of

internal addfgss signals; and
5 meaﬁs for generating a predetermined number of said
internal address signals in response to (i) an external address
signal, (ii) a clock signal and (iii) one or more control signals,

wherein said generation of said predetermined number of internal

address signals is non-interruptible.

13. (AMENDED) A method of providing a fixed burst length

=

data transfer comprising the steps of:
accessing a ﬁgmory in response to a plurality of internal
address signals; and
5 generating a Ebredetermined number of said internal
address signals in respons;‘to (i) an external address signal, (ii)
a clock signal and (iii) a épntrol signal, wherein said generation
|

of said predetermined numbef\of internal address signals is non-

Y

Y
%

interruptible. Y

1
%

14. The method according to claim 13, further comprising

the step of programming said predetermined number.

NANYA TECHNOLOGY EXHIBIT 1002
NANYA TECHNOLOGY CORP. V. MONTEREY RESEARCH, LLC




P 15. The method according to claim 14, wherein said

programm%ng step is performed using bond options.

\
\ . . . \
16. The method according to claim 14, wherein said

programming étep is performed using voltage levels.

17. (AMENDED) The method according to claim 13, further
comprising the step of selecting said predetermined number to

5\ provide time for at least one writeback or refresh cycle.

3

3

18. The dircuit according to claim 1, wherein said logic
j\

. . . i . .
circuit comprises a counter configured to generate said
“\

predetermined number oﬁ\internal address signals.

\
\
t\

19. (AMENDED) ﬁpe circuit according to claim 1, wherein
Ay

3
Y

Y
said external address signal comprises an initial address for data

Y
transfers to and from said mémory.

\
\

20. A memory device\according to claim 1, wherein said

circuit is an integrated circui

Please add the following\new CIaiTi>

5
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U vo21. (NEW) The circuit according to claim 1, further

comprising*\\an address and control bus configured to present said
\
external adé\r\ess signal and said one or more control signals,

wherein said bus is freed up during the generation of said

predetermined number of internal address signals.

\

NANYA TECHNOLOGY EXHIBIT 1002
NANYA TECHNOLOGY CORP. V. MONTEREY RESEARCH, LLC




VERSION WITH MARKINGS TO SHOW CHANGES MADE

19. (AMENDED) The circuit according to claim 1, wherein
said external address signal comprises an initial address for data

transfers to [an] and from said memory.

21. (NEW) The circuit according to claim 1, further
comprising an address and control bus configured to present said
external address signal and said one or more control signals,
wherein said bus is freed up during the generation of said

predetermined number of internal address signals.
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REMARKS

Careful review and examination of the subject application
are noted and appreciated.

The present invention concerns an integrated circuit
comprising a memory and a logic circuit. The memory may comprise
a plurality of storage elements each configured to read and write
data in response to an internal address signal. The logic circuit
may be configured to generate a predetermined number of the
internal address signals in response to (i) an external address
signal, (ii) a clock signal and (iii) one or more control signals.
The generation of the predetermined number of internal address

signals is non-interruptible.

SUPPORT FOR CLATM AMENDMENTS

Support for the amendments to the claims can be found in
the drawing as originally filed, for example, FIGS. SA, 5B and 6,
and in the specification as originally filed, for example, on page

9, lines 3-11. As such, no new matter has been added.

OBJECTION TO THE CLAIMS

The objection to claim 19 has been obviated by

appropriate amendment and should be withdrawn.
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CLAIM REJECTIONS UNDER 35 U.S.C. §102

The rejection of claims 1-20 under 35 U.S.C. §102(b) as
being anticipated by Cowles is respectfully traversed and should be
withdrawn.

Cowles is directed to a continuous Dburst EDO memory
device (Title). Cowles does not disclose or suggest generating a
predetermined number of internal address signals in response to (i)
an external address signal, (ii) a clock signal and (iii) one or
more control signals, where the generation of the predetermined
number of internal address signals 1is non-interruptible, as
presently claimed.

In contrast, the present invention (claim 1) provides a
circuit comprising a memory comprising a plurality of storage
elements each configured to read and write data in responsé to an
internal address signal and a logic circuit configured to generate
a predetermined number of said internal address signals in response
to (i) an external address signal, (ii) a clock signal and (iii)
one or more control signals. The generation of the predetermined
number of internal address signals is non-interruptible. Claims 12
and 13 recite similar limitations.

Assuming, arguendo, that the memory array 12 of Cowles is
similar to the presently claimed memory (as suggested by the Office

Action in section no. 6, on page 3 and for which Applicants’
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representative does not necessarily agree), Cowles does not
disclose or suggest the generation of a predetermined number of
internal address signals that is non-interruptible, as presently
claimed. As such, the present invention is fully patentable over
the cited reference and the rejection should be withdrawn.

In particular, Cowles teaches that a continuous burst
read operation can be terminated “merely” by a low to high
transition of the write enable signal WE* prior to a falling edge
of the CAS* signal (column 8, lines 32-36 of Cowles). Since the
burst read operation can be terminated, it follows that the
generation of addresses for accessing the memory array of Cowles is
interruptible. Cowles teaches a burst read accegs that can be
terminated. Cowles fails to disclose or suggest the generation of
a predetermined number of internal address signals that is
non-interruptible, as presently claimed. As such, the present
invention is fully patentable over the cited reference and the
rejection should be withdrawn.

Furthermore, Cowles teaches that a low to high transition
of the WE* signal within a burst write access to the memory array
112 will terminate the burst access, preventing further writes from
occurring (column 7, lines 36-38 of Cowles). Likewise, a high to
low transition of the WE* signal within a burst read access will

terminate the burst read access (column 7, lines 38-41 of Cowles).

10
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Similarly, Cowles teaches that control circuitry can terminate a
data burst based upon the states of signals CAS*, RAS* and WE*
(column 7, lines 50-61 of Cowles). Since Cowles teaches that a
burst can be terminated, Cowles fails to disclose or suggest the
generation of a predetermined number of internal address signals
that is non-interruptible, as presently claimed. As such, the
present invention is fully patentable over the cited reference and
the rejection should be withdrawn.

Despite the suggestion of the Office Action on page 3,
paragraph no. 6, Cowles does not disclose or suggest generating a
predetermined number of internal address signals that is
non-interruptible, as presently claimed. Therefore, Cowles does
not disclose or suggest each and every element of the presently
pending claims, arranged as in the presently pending claims. As
such, the present invention is fully patentable over the cited
reference and the rejection should be withdrawn.

New claim 21 depends directly from claim 1, which is
believed to be fully patentable over the cited reference, and,
therefore, is also believed to be fully patentable over the cited
reference.

Accordingly, the present application is in condition for
allowance. Early and favorable action by the Examiner 1is

respectfully solicited.

11
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The Examiner is respectfully invited to «call the
Applicants’ representative should it be deemed beneficial to
further advance prosecution of the application.

If any additional fees are due, please charge our office

Account No. 50-0541.

Respectfully submitted,

CHRISTOPHER P. MAIORANA, P.C.

Robert M. Miller

Registration No. 42,892

24025 Greater Mack, Suite 200
St. Clair Shores, MI 48080
(586) 498-0670

Dated: June 26, 2002

Docket No.: 0325.00309

12
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Y OF PAPERS
ggli:BINALLY FILED Attor ..y Docket: 0325.003

Cathal G. Phelsre= RESPONSE TRANS

EXTENSION OF TIME REQUEST
SERIAL NO.: 09/504,344 (IF REQUIRED)
TITLE: FIXED BURST MEMORIES
FILED: February 14, 2000 RECE'VE D
EXAMINER: Namzai, M. JUL 16 2007
ART UNIT: 2187 Technology Center 2100

ASSISTANT COMMISSIONER FOR PATENTS
Washington, D.C. 20231

Sir:

Enclosed please find an amendment and a postcard along with the fee calculation below:
- -FEE CALCULATION FOR ENCLOSED AND EXTENSION REQUEST (IF ANY)

Claims Remaining Highest No. Extra Rate Additional
Previous Fee
Total Claims 21 minus 20 = 0 x$18.00 $18.00
Independent )
Claims 3 minus 3 0 x$84.00 $0.00
Multiple Dep_endent Claim First Added + $280.00 $ 0.00
TOTAL IF NOT SMALL ENTITY $ 00 ‘
[ ] SMALL ENTITY STATUS - If applicable, divideby2 .................. ... §0 00
[] Verified statement enclosed, if not previously filed.
[ 1] Applicant also requests a month extension of time
for response to the outstanding Office Action. Thefeeis .................... $0.00
L] Fee set forth in 37 C.F.R. 1.17 (p) for Information Disclosure
under 37 CF R 10T (C) ..ot it i i e it i it e it $0.00
TOTALFEE ...ttt ittt iie et taneane s ennrrnncaneanesnns $18.00

B

The Commissioner is hereby authorized to charge any overpayment or underpayment of the above fee associated with this
Communication to Deposit Account No. 50-0541. A duplicate copy of this sheet is attached.

CHRISTOPHER P. MAIORANA, P.C.

24025 Greater Mack, Suite 200 By: %%J[ 2. %,%\

St. Clair Shores, Michigan 48080 Robert M. Miller
(586) 498-0670 Registration No.: 42,892

I hereby certify that this letter, the response or amendment attached hereto are being deposited with the United
States Postal Service as first class mail in an envelope addressed to Assistant Commissioner for Patents,
Washington, D.C. 20231, on _June 26, 2002 .

{
By:
ary Donna Berkley
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09/504,344 Phelan

Office Action Summary —— Art Unit
Mehdi Namazi 2188 ﬂnﬂ:ﬂ]}[ﬂm}mﬂm}:ﬂn

-- The MAILING DATE 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 __ three MONTH(S) FROM

THE MAILING DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136 {a). In no svent, howaver, may a reply be timely filed after SiX {6) MONTHS from the
mailing date of this communication.

- If the period for reply specified above is Isss than thirty {30} days, a reply within the statutory minimum of thirty (30} days will be considsred timely.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX {8) 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 becorne 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
sarned patent term adjustment. See 37 CFR 1.704(b).

Status
1)fx] Responsive to communication(s) filed on Ju/ 9, 2002

2a)fx] This action is FINAL. 2b)J This action is non-final.

3)[] 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 £x parte Quayle, 1935 C.D. 11; 453 0.G. 213.

Disposition of Claims

4l Claimis) 7-21 is/are pending in the application.
4a) Of the above, claim(s} is/are withdrawn from consideration,
5)[L1 Claim(s) is/are allowed.
6) Claim(s) 7-27 : is/are rejected.
7)1 Claim(s) is/are objected to.
8/ Claims are subject to restriction and/or election requirement.

Application Papers
9)fX] The specification is objected to by the Examiner.

10)X] The drawing(s) filed on &2 / 1 (00 is/are a) (] accepted or b)(X 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).
1130 The proposed drawing correction filed on is: a)l] approved b)[J disapproved by the Examiner.

If approved, corrected drawings are required in reply to this Office action.
12)] The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. §§8 119 and 120
13} Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a}-(d) or (f).

a)dd Al bjJ Some* c¢)[1 None of:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 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.
14)0 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).
a)[] The translation of the foreign language provisional application has been received.
15)] Acknowledgement is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.
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Application/Control Number: 09/504,344 Page 2

Art Unit: 2188

DETAILED ACTION
1. This office action is in response to the amendment filed
June 9, 2002. Applicant’s amendment and arguments have been

considered with results that follow.

Claims
2. Claims 1-20 have been presented in this application\for
examination. Claim 19 has been amended. Claim 21 has been
added. No claim have been canceled. Therefore, claims 1-21

remain pending in the application.

Response to Arguments
3. Applicant's arguments filed on June 9, 2002 have been fully
considered. With regard to claims 1, 12 and 13 the applicant’s
afguments is not persuasive.

Examiner is agree with applicant’s arguments on pages 9-11
with regard to termination of continuous burst (col. 8, lines 32-
36 or col. 7, lines 36-38, or col. 7, lines 38-41). However, I
should point out this fact that the termination is with regard to
continuous burst and not with a row burst which represents a
fixed burst length with no interruption. Cowles provides a

solution for avoiding termination of row burst, “To avoid a
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premature termination of a burst, RSA* cannot transition high
until after the column associated with each row has been

latched”. (col. 8, lines 63-65)

Drawings

4. The drawings are objected to under 37 CFR 1.83(a). The
drawings must show every feature of the invention specified in
the claims. Therefore, the “address and control bus” must be
shown or the feature(s) canceled from the claim(s). No new
matter should be entered.

A proposed drawing correction or corrected drawings are
required in reply to the Office action to avoid abandonment of
the application. The objection to the drawings will not be held

in abeyance.

Specification
5. The amendment filed on June 9, 2002 is objected to under 35
U.S.C. 132 because it introduces new matter into the disclosure.
35 U.S8.C. 132 states that no amendment shall introduce new matter
into the disclosure of the invention. The added material which

is not supported by the original disclosure is as follows:
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as per claim 21, line 2, “an address and control bus” is not
supported by specification. Page 9, lines 8 of specification
teaches two separate address bus and control bus.

Applicant is required to cancel the new matter in the reply

to this Office Action.

Claim Rejections - 35 USC § 112
6. The following is a quotation of the first paragraph of 35

U.s.Cc. 112:

The specification shall contain a written description of the invention,
and of the manner and process of making and using it, in such full,
clear, concise, and exact terms as to enable any person skilled in the
art to which it pertains, or with which it is most nearly connected, to
make and use the same and shall set forth the best mode contemplated by
the inventor of carrying out his invention.

7. Claim 21 is rejected under 35 U.S.C. 112, first paragraph,
as containing subject matter which was not described in the
gspecification in such a way as to reasonably convey to one
skilled in the relevant art that the inventor(s), at the time the
application was filed, had possession of the claimed invention.
As per claim 21, line 2, *“an address and control bus” is not

supported by specification.
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Claim Rejections - 35 USC § 102
8. The following is a quotation of the appropriate paragraphs
of 35 U.S.C. 102 that form the basis for the rejections under

this section made in this Office action:

A person shall be entitled to a patent unless -~

(b) the invention was patented or described in a printed publication in
this or a foreign country or in public use or on sale in this country, more
than one year prior to the date of application for patent in the United
States.

9. Claims 1-21 are rejected under 35 U.S.C. 102(b) as being
anticipated by Cowles(U.S.Patent No. 5,729,504).

As per claims 1 and 12-13 Cowles teaches a circuit
comprising: a memory comprising a plurality of storage elements
each configured to read and write data in response to an internal
address signal (fig. 4, element 112); and a logic circuit
configured to generate a predetermined number of said internal
address signals in response to (I) an external address signal
(col. 2, lines 20-21), (ii) a clock signal(col. 9, lines 59-61)
and (iii) one or more control signals(fig./4, element 138,
produce control signal), wherein said generation of said

predetermined number of internal address signals is non-

interruptible (col. 8, lines 18-22).
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As per claims 2, Cowles teaches wherein said predetermine
number of internal address signals is determined by a fixed burst
length(col. 5, lines 47-53).

As per claims 3-4 and 14, Cowles teaches wherein said
predetermined number of internal address signals are 4 or 8 (fig.
2, shows various burst length of 2, 4, and 8).

As per claim 5, Cowles teaches wherein said fixed burst
length is programmable (col. 5, lines 31-34).

As per claims 6 and 15, Cowles teaches wherein said fixed
burst length is programmed by bond options (it is well known in
the art to include multiple modes of operation selected by bond
options} .

As per claims 7 and 16, Cowles teaches wherein said fixed
burst length is programmed by voltage levels on external pins (it
is inherent to have voltage levels for each burst).

As per claim 8, Cowles teaches wherein said memory comprises
a static random access memory(fig. 4, element 112).

As per claim 9, Cowles teaches wherein said memory comprises
a dynamic random access memory (fig. 4, element 112).

As per claims 10 and 17, Cowles teaches wherein said
predetermined number of internal address signals is chosen to

provide time for at least one writeback or refresh cycle(col. 8,
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lines 33-36, lines 63-65) (Cowles teaches that continuous burst
between rows are intruptable but row or fixed burst are not).

As per claim 11, Cowles teaches wherein the predetermined
number of internal address signals is chosen to meet
predetermined criteria for sharing address and control busses
(col. 8, lines 18-22).

As per claim 18, Cowles teaches wherein the logic circuit
comprises a counter configured to generate the predetermined
number of internal address signals(fig. 4, element 126).

As per claim 19, Cowles teaches wherein the external address
signal comprises an initial address for data transfers to and
from the memory(col. 2, lines 21-22).

As per claim 20, Cowles teaches wherein the circuit is an
integrated circuit (abstract).

As per claim 21, Cowles teaches an address and control bus
configured to present the external address signal and the one or
more control signals, wherein the bus is freed up during the
generation of the predetermined number of internal address

signal(fig. 5) (col. 6, lines 47-50).
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Conclusion
10. THIS ACTION IS MADE FINAL. Applicant is reminded of the
extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action
is set to expire THREE MONTHS from the mailing date of this
action. In the event a first reply is filed within TWO MONTHS of
the mailing date of this final action and the advisory action is
not mailed until after the end of the THREE-MONTH shortened
statutory period, then the shortened statutory period will expire
on the date the advisory action is mailed, and any extension fee
pursuant to 37 CFR 1.136(a) will be calculated from the mailing
date of the advisory action. In no event, however, will the
statutory period for reply expire later than SIX MONTHS from the
mailing date of this final action.

Any inquiry concerning this communication or earlier
communications from the examiner should be directed to Mehdi
Namazi whose telephone number is (703) 306-2758. The examiner
can normally be reached on Monday-Thursday from 7:00 to 5:30.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner's supervisor, Do Hyun yoo, can be

reached on (703) 308-4908.

NANYA TECHNOLOGY EXHIBIT 1002
NANYA TECHNOLOGY CORP. V. MONTEREY RESEARCH, LLC



Application/Control Number: 09/504,344 Page 9

Art Unit: 2188

Any inguiry of a general nature or relating to the status of
this application or proceeding should be directed to the Group
receptionist whose telephone number is (703) 305-9600.

Any response to this action should be mailed to:

Commissioner of Patents and Trademarks

Washington, D.C. 20231
or faxed to:

(703) 746-7239 (for formal communications intended for
entry)

Or:
(703) 746-7240 (for informal or draft communications, please

label PROPOSED or DRAFT )
Hand-delivered responses should be brought to Crystal Park 2,
2121 Crystal Drive,

Arlington, VA., Sixth Floor (Receptionist).

0 r-18, 2002 REGINALD G. BRAGDOM

PRIMARY EXAMINER
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE /L/
Application of: Cathal G. Phelan-
Serial No.: 09/504,344
ritle: MEMORY DEVICKH WITH FIXED I ENGTH NON-

INTERRURTIBLE BURST
Filed: February 14, 2000

Attorney Docket No.: 0325.00309

, Examiner: Namazi, M.
‘ Art Unit: 2187
In Respornse To; Office Action mailed October 22, 2002
‘ v CERTIFICATE OF FACSIMILE
\&' The undersigned hereby ecrlifies that the Toregoing documents were sent via facsimile to the fullowing: Assistant
;\ ;{l g’o")(;g‘f‘i“i“““f for Patents, Washington, D.C. 20231, Examiner M. Namazi at (703) 746-7238 on _Qg.c‘mmﬁ,_
o u‘y-;?"r’l&w;Dm‘.,?liz-éﬁf&,ﬁ,a{2/
N \lc) Mdfy Danna Berkley
' AMENDMENT AFTER FINAL
Assistant Commissioner for Patents
Washington, D.C. 20231
8ir:
In reaponse to the Office Action mailed Qcltober 22, 2002
please amend the above-identified application as follows:
IN THE CLATMS
Pleage amend the c¢laims as follows:
1
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1. (AMENDED) A circuit camprising:

a memory comprising a plurality of sborage elewments cach
configured to read and write data in response to an internal
address gignal; and

a logic ecircuit configured to generate a predetermined
numbex of said internal addross signals in response to (i) an
external address signal, (ii) a clock signal and (iii) one or mora
control signale, wherein said generation of said predetermined

number of internal address gignals is non-interruptible.

2. (AMENDED) The circuit according to claim 1, wherein
gald predetermined number of internal address signals is determined

by a fixed burst length.

3, (RMENDED) The circuit aceording to claim 1, wherein
said predetermined number of internal address signals is at least

4.

4. (AMENDED) The circuit according to claim 1, wherein

said predetermined number of internal address sianals ig 8,

5. (AMENDED) The circuil according to claim 2, whoerein

said fixed burst length is programmable .
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6. (AMENDED) The circuit according to claim 5, wherein
sald fixed burst length is programmed by hond options.
7. (AMENDED) The circuit according to claim %, wheroin

said fixed burst length is brogrammed by voltage levels on extarnal

ping.

8. (ARMENDED) The circuit according to ¢laim 1, wherein

sald memory comprises a static random ACCEHS memory,

9. (AMENDED) The circuit according to claim 1, wherein

sald memory comprises a dynamic random access nemory.

10. (AMENDED) The circuit acgording to ¢laim 9, wherein
saild predetermined number of internal address gignals is chosen to

provide time for at least one writeback or refresh cycle,
11, (AMENDED) The circuit according to ¢laim 1, whercin

gaid predetermined number of internal address signals ig chosen to

neet predetermined criteria for sharing address and control busses.
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2. (AMENDED) A circuit compriging:

means for reading data from and writing data to a
plurality of storage elements in regponge to a plurality of
internal address signals; and

means  for generating a predetermined number of said

LU

internal address signals in regponse to (i) an external address
signal, (ii) a clock signal and {(iii) one or more control signals,
wherein said generation of said predetermined number of internal

address signals is non-interruptibla.

\ (\Mf. (AMENDED) A method of providing a fixed burst lenglh
data transfer comprising the gteps of:
accessing a memory in response to a plurality of internal
address gignals; and
5 generating a predetermined number of said internal
address signals in response to (i) an external addvess signal, (ii)
a clock signal and (iii) a control signal, wharein said generation
of maid predetermined number of internal address signals is non-
interruptible.
,7
$€Mf. The method according to claimﬁuﬁ furthexr CcompY s ing

the sbep of programming said predetermined pumber.

e
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élsf The method according te glaim ¥,
programming step is performed using bond options,

wherein said

O (%
V1€ The method according to claim

147 wharein gaid
programming step is performed using voltage levels

aim }/3’, further
ald predetermined
provide time for ab least one writebac]

Q%i?’ (AMENDED) The method according to cl

comprising the step of selecting g

numbeir to
< or refresh cycle.
C)[ Ve the eirous
}6{ The circuit according to claim 1, wherein gaid logic
circuit comprises a counter configured to generate  saild
predetermined number of internal address signala.

\;57 (AMENDED) The circuit according to claim 1, wherein
gaild external address gignal comprises

tranafers to and from said memory ,

4

g

an initial address Tor data

A memory device according to claim 1,
circuit is an integrated circuit,

wherein said

\

« (AMENDED) The circuit accg
comprising addre

ording to claim 1, further
83 and control busges configured to presgent

said
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VERSION WITH MARKINGS TO SHOW CHANGES MADE

21, (AMENDED) The circuit according to claim 1, furthor

comprising [an] address and control
pPresent sald external address signal

signals, whorein said [bus is]

1

signals,

Received from < 3864980673 > at 12/16102 11:38:41 AM [Eastern Standard Time]
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REMARKS

Careful review and examination of the subject application
dare noted and appreciated.

The present invention concerns an integrated circuit
comp;ising A memory and a logic circuit. ‘'I'he MEMOry may comprige
a plurality of storage elements each configured to read and writa
data in response to an internal address gignal. The logic circuit
may be configured to generate a predetermined number of (he
internal addreas gignals in reeponge Lo (i) an extornal addroers
figmal, (ii) a elock signal and (iii) one or more control signals.
The yeneration of the predetermined number of internal addregs

Bignales ig nen-interruptible.

SUPEORT FOR CLATM AMENDMENTS

Support for the amendment Lo claim 21 can be found in the
drawings as originally filed, for example, TFIGS. 1-3, BA and 5B,
and in the specification ag originally filed, for example, on page
%, lines 5-10; and page 12, lines 7-15. Aawn such, no new mattor has
been added.

Purthermore, the present amendment dooa not raise new
iagues. The amendment to claim 21 merely changesg t:he grammatically
singular ‘address and control hug” {which Applicant: g

representatives believe is Supported hy the specification) to the

Received from < 3864980673 > at 1216102 11:38:41 AW [Eastern Standard Time] —
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gramuatically plural “address and control busses.” The Lxaminer
has already considered thig issue (see page 4, firat paragraph of
the Office Action dated Octeober 22, 2002). Therefore, the Dpresent
amendment raises no new issues, and should be entered and
congidered.

Claim 21 has been amended. Claims 1-21 remain active in

the present application.

OBJECTION TO THE DRAWINGS

The objection to the drawings hag been obviated by

appropriate amendment and should ba withdrawn,

OBJECTION TO THE CLATMS

The objection to claim 21 has been obviated by

appropriate amendment and should be withdrawn.

CLAIM REJECTTONS UNDER 35 U,5.¢. _§112

The objection to claim 21 underx 3% U,S$.C. § 112, Cirsgt
paragraph, has been obviated by appropriate amendment: and should be

withdrawn,

Received from < 3864980673 > at 12116102 11:38:41 AM [Eastern Standard Time] -
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CLAIM REJECTIONS UNDER . 35 U.s.¢Q. 102

The rejection of c¢laims 1-21 under 35 U.8.C, 8102 (bh) as
being anticipated by Cowleg ig respectfully traversead,

Cowles is directed to a continuous burst ELO nemory
device (Title). The invention disclosed by Cowles improves upon a
convent.ional burstc "extended data ouk* (ox  “BEDO") memory
architecture, Despite the statements Lo the contrary in the OFfFfice
Action datwed October 22, 2002 (hereinafter “thae OFffice Action’),
Cowles doos not disclose or Suggest generating a predeterminad
nuniber of internal address Bignals non-interruptibly, ag presently
c¢laimed. Instead, Cowles teaches that the improvament disclosed
therein relates ko an ability to access a gecond row of memory
while bursting data out of a first row (a so-called “continuous
BEDO, " or “CBEDCO" architecture; see, ¢.g.. FIG. 5 and col. 2, 11,
15-18, 44-48 and 55-61; c¢ol. 6, 11. 17-29; ¢col, 7, 11. 85-64; col.
8, 11. 26-33 and 60-63; and col. 3, 11, 4-11, 21-23 and 47-52 of
Cawles) , This ability to access a second row of memory while
burating data out of first row has little or hothing to do with
whethoer a “burst” can be interrupted, 1In fact, each of the various
burst  accesses disclosed by Cowles ecam pe interrupted.
Consequontly, it appears that any generation of internal addregseas
performed by the variocus memory architectures of Cowles can algso be

interrupted (8ee, e.g., the detailed discussion below and FiG. 4,

10
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col. 5, 1. &1 through col, 6, 1. 9; and col. 8, 11, 37-48 of
Cowles) .

In contrast, the bresent claim 1 recites a eircuir
compriging a memory comprising a plurality of storage elements each
configured to read and write data in response to an internal
address  signal and a logic circuit configured to generate
non-interruptibly g predetermined number of gaid internal address
signals in response to (1) an external addresc signal, (ii) a elock
signal and (iii) one or more control signals. Claims 12 and 13
recite gimilar limitations. Therefore, Cowles nejither diacloses
nor guggests the bresently claimed invention.

The Office Action appears to draw a distincbion between
4 “eontinuous burst” and a "row burst” ag they relate to
interruptibility (ree, e.g,, the paragraph bridging pagea 2-3 of
the Office Action, which appears to suggest that a centinuous burst
can he terminated or interrupted, while a row burst cannot).
However, Cowles draws such a distinction for only onc of threc
conditions under which a burst can he prematurely terminated ov
interrupted. 1In fact, Cowles discloses that a BEDO access can be
interrupted under any of the three conditions, whereas a CREDO
access can be interrupted under only two of the three conditions,
The passage relied upon in the Office Action to support the

distinction between a “continuous buyrgte and a “row burst? ig

11
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actually directed to a difference between BEDO and CBEDO memories
that affecta only one of the three BEDO termination conditions; seoe
the detailed discussion below. As a result, both the “continuousg
burst” and “row burat~ modes disclosed by Cowles are interruptible,

For example, with regard to BEDQ memories, Cowles states
that:

"The time at which data will be valid at the outputs of
the burst EDO DRAM ig dependent only on the Liming of the
CAS* signal provided that OF#* 18 maintaired low, and WE#
remaing high,~ (Col. 4, 11. g-11 of Cowlega; emphagis
added, )

Furthermore, with regard to BEDO memories, Cowles also
atates that:

*Once the memory -device begins to output data in a bursl
read ayele, the output drivers 34 will continue to drive
the data lines without tri-atating the data outputs
during CAS* high intervals dependent on the state of the
output enable 42 and write enable 35 (OE* and wew)
contrel lines, thus allowing additional Lime for the
system to lateh the output data.” (Col. 3, 1. 65-col. 1,
1. 4 of Cowles; emphasis added.,)

“The control circuit [r]y determines when a current data
burat should be terminated baged upon the state of Rag*
14, CAS* 24 and WE* 36 (Col. 4, 11. 63-65 of Cowles;
emphaszis added.)

“The level of the wm+ 8ignal mugt remain high for read
and low for write burst accessges throughout the burst
access, A low to high trangition within a burst write
access will terminate the burst acgoesg, pPrevenlting
further writes From occurring. A high to low Lransition
on WE* within a burst read access will likewise terminata
the burst read access and will place the data output 10
in a high impedance state. (Col. 5, 11. 4-10 of Cowles;
emphasis added.)

12
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“Both RAS* and CAs® going high during a burst access will
also terminate the burst access aycle placing the data
drivers in a high impedance output state, and resetting
the burst length counter.” (Col., 5, 11. 25-28 of Cowles;
emphasis added.)

Thus, in BEDO memories, Cowles teaches that there are

three conditions thar will terminate & BREDO accegs:

1. WE* transitioning, either from low to high or from high to
low;

bS]

RAS* and CAS* going high; or

3. OLE* going high {although, arguably, the state of O+ may have
little, if anything, to do with generating a predetermined
number of inteynal addresses) .

The ilmprovement to BEDO memories disclosed by Cowles and
discussed above is directed to minimizing the lopact of condition
##2 above whean accessing a different row, TIf wa Agsume arguoendo
that the OE* signal disclosed by Cowles has lictle, if anything, to
do with generation of internal addresses, theore remaing one
condition (WE# trangitioning) under which the CREDO memory of
Cowles will terminate a burst aceess, and Lhus, interrupt the
generation of internal addresseg, contrary to the prescnt claing,
With regard to CBEDO memories, Cowles states that:

"The time at which data will] be valid at the outpuls of
the burat EDO DRAM ig dependent: only on the timing of the
CAS* mignal provided that Og+ is maintained low, and WE+
remains high.” (Col. 6, 11. 63-6¢ of Cowles [emphasis

added] ; note the similarities to col, 4, 11. 8-11 of
Cowles, cited above,)
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“Once the memoxy deviece begins to output data in a burst
read cycle, the output drivers 134 will cantinue to drive
the data lines without tri-stating the data outputs
during Cas* high intervals dependent on the state of the
output enable and write enable (OR* and WE*) control
lines, thus allowing additional Eime for the system to
lateh the output data,” (Col., 7, 11. 53-59 of Cowleg
[emphagis added] ; note the pimilarities to col. 3, 1. 85-
cel. 4, 1. 4 of Cowles, cited above.)

“The control cireuit [r]y determines when a current data
burst should bec terminated basged upon the state of RAS®
114, CAS* 124 and WE* 136.7 (Col. 7, 11, R2-54 of Cowles
[emphasis added]: note the similarities [including the
typographical error] Lo col. 4, 11, 63-65 of Cowlas,
cited ahbove.)

"The level of the WE#* 2ignal must remain high for read
and low for write burst dceesses throughout the buret
access. A low to high traneition within a burst write
access will terminate the burst access, preventing
further writes from occurring., A high to low transition
on WE* within a burst read access will likewise terminate
the burst read access and will place the data outpulb 110
in a high impedance state.” (Col. 7, 11. 34~41 of Cowles
[emphasig added] ; note the gimilarities to col, 5, 11. 4-
10 of Cowles, cited above,)

Thus, in CBEDO memories, Cowles teacheg that at least two
of the threc conditions above that terminate a BEDO access (WO#
Lrangitioning and om* going high) will alao terminale a CRBREDO
access, Cowles is quite clear in this teaching with regard to WEx
Lransitions:

“In a CBEDQ operation, control circuitry 138 does not

terminate a burat operation when CAS* and kag+ go high,

but looks te WE* for an indication that a burst operation

is to be terminated,” (Col. 7, 11. 57-61 of Cowles:
emphasisg added,)

14
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"To terminate g continuous burst read operation, the wr+

signal merely hasg to
edge of the cagw signal .~

cmphagis added.)

transition high prior to a falling
Col. 8, 11. 33-3¢ of Cowles;

Therefore, even if we assume for the sake of argument

thal OBE* doeg not affect t{he generation of internal addresses,

there is still one condition under which the memories of Cowles

will interyupt (or

Lransitioning, Cowles

premature termination ean take place,

rather

Prematurely

terminate)

an access: WE*

explicitly teaches how such &

For example, in rIg. 4 of Cowles, the access at “CoLn” is

prematurely terminated when WE*

sitiona from low to high,

causing the “"COLp” address to be latched and data from the “COLp*

address to be read out (see,

e.g.,

the “AnDDR,~ "WE” and Do

waveforms in FIG. 4 and the corresponding description at col. 5, 1,

6l-col., 6, 1. 9 of Cowleg) .

operations of the BEDRO memoxry of FIG.

PIG. 5; i.e., in both memories,

the WE#* signal Fransitions low 1

burgt write operation (see, e.q.,

Cowles correlates the read and write
3 and the CREDO memory of
the next falling edge of cag+ after

atches a new column addregs for g

8, 11. 37-48 of Cowleg) ,

One of ordinary skill in the arlt would understand that the next

falling edge of CAS* after the WE* signal transitions high latches

a new column addregs for a burst recad operation,

Recelved from < 3854980673 > at 1216102 14:38:41 AM Eastern Standard Time)

15

Thus, thig

02
NANYA TECHNOLOGY EXHIBIT 10
NANYA TECHNOLOGY CORP. V. MONTEREY RESEARCH, LLC



o

DEC-16-2002 HON 11:27 AM  CHRISTOPHER MAIORANA, PC  FAX NO. 5864980673 P. 18

Passage further subatantiates the interruptibility of bhoth the BEDO
and CBEDO memories of Cowleg.

Thus, it appears that Cowlas consistently discloses ap
least one condition under which the generation of internal
addresses can be interrupted, contirary to the nen-interruptible
internal addregs generation pPresently claimed,

As noted in the Office Action, Cowles discloges that;

“To avoid a premature termination of a burst, RAS* cannot

transition high untiil after the last column agsoaciataed

with cach row has been latched.” (col. 8, 1l. 63-65 or

Cowles.)

However, as digcussed above, thig statement refers to
reducing the impact of burst termination condition #2 above (see,
€.9., col. 8, 1, 65-col, 9, 1. 15 of Cowles), a condition that alao
Lerminates a burst access in the BEDO memory of Cowles. More to
the poilnt of the present claims, Cowles discloscs that :

"Transitions of the wWg+ signal may be locked out during

critical timing periods within an access aycle in order

to reduce the possibility of triggering a falge write
eyele. After the critical timing period, the state of

WR* will determine whether a2 burst 2eoees continueg, 1s

initiated, or ig terminated, (Col, 5, 11. 11-16 and
col. 7, 11, 42-47 of Cowles; emphasis added. )

These statements in Cowles apply to both the BEDQ and
CREDO memory architectures (consistent with the WE#-initiated
interrupt shown in FIG., 4 applying to both BEDO and CBEDO

nomories) However, as the plain language of the Dassage

1lse

Received from < 3864980673 > at 12116102 11:38:41 AM [Eastern Standard Tirme] (
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indicates, locking out Ltransitions of fhe wgEx signal during
“eritical timing pericdg# does not necesaarily prevont terminaltion
or interruption of a burat accagg. Otherwise, how could the state
of WE* determine whether a burst aceess continues? If the access
WaE 1ot interruptible, the state of uwgE+ would only determine
whether the nexi burst access is & read access or g write agoagg;
it could not determine whether the ongoing burst accesg continues
or not.,

Furthermore, Cowlez provides very little guidance as to
what the “eriticeal] timing periodg” might be. Cowles teaches that
RAS* must remain high for a minimum of about 100 ng in & BIDO
mewory (col, ¢, 11, 18-29 of Cowleg). However, other than to rafer
Lo a specified minimum time reriod relating to the RAG fgignal (zeo
col. 8, 11. 60-63), Cowleg isg largely silent as to what the
“oeritical timing periocds are for a CBEDO memory: From Cthosge
indicationS, one of ordinary skill in the art could only surmige
that “eritical Eiming periods within an access cycle” weang
something considerably less than an entire access aycle. Thus, it
ig cntirely Posgible, if not likely, that a burst accegs can he
interrupted during an access cyale by a Wgw transition outside the
“ariltical timing period.» Consequently, the disclosure that WE*

Cransitiong "may be locked out during critical timing periods

17
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within an access cycle” does not mean that burst accegses in a BLDO
and/or CBEDQ nemory are non-interruptible, as presently claimed.
Since Cowles teaches that a burst can bhe terminated
during a read or write access, whether in BEDO or CREDO mode,
Cowles failas to digclose or suggest the non-interruptibie
generation of a predetermined number of internal address signals,
a2 presently claimed. As such, Cowles docam not disclose or suggest
each and every element of the presently pending claims, arranged as
in the pregently pending claims. Therefore, Cowles doeos not;
antiecipate the present claims, and the rejection should bhe

wikthdrawn.

CONCILUSTON

Accordingly, the present application is in condition for
allowance. Early and favorable action by the IExaminey is
reaspeci:fully solicited.

The Examiner is respectfully invited to call the
Applicants’ representative should it be deemed beneficial to

furthor advance prosecution of the applicatioen.

18
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If itd g
any additional fees are due, pleasge ¢harge our office

Account No. 50~0547.

Respectfully submitted,

P. MATIORANA, P.C.

\/
A
Chriﬁtéytir%r P. Maiorana

Registralion No. 42,829
24025 Grgater Mack, Buite 200
St. Clair Shores, MI 48080
(586) 498-0670

Dated: Decembar 16, 2002

Dockalk No.: 0325.00309
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LAW OFFICHS

CHRISTOPIIER. P. MAIORANA P.C.
24025 GREATER MACK, SUFE 200
8. CLAIR SHORES, MICHIGAN 48080

CHRISTOUHER D, MAIORANA (586) 198.0670 PATENTS, TRADMMARKS
ROBLRT M. MO ER Tax (386) 4980673 & COFYRIGLITS
JOUN J, KINATOWSKI maioranape com

Received from < 3864980673 > at 12/16102 11:38:41 AM [Eastern Standard Time]

FACSIMILE MESSAGE

TO: Examiner M, Namazi

COMDPANY: 3. Patent and Trademark Office "

RE: Sterial No:: 09/504.344 - Piled: Februury 14, 2000 .
FILENO.: 0325.00309

FAX NO.; (703) 7467238 B
FROM: Christopher . Maioruna, Bsq. .
DATE: December 16, 2002 TME:

TOTAL NUMBER OF PAGES 20 (including cover sheet)

Il you do not receive uny of these pages, please telephone us ar (586) 498-0670 or telefax us at (3806) 498-00573,

COMMENTS:

Enclosed is the Jollowing:

Amendment dfter Final (19 pages).

he iuformation contained in thix Jaestwile message is privifeged gud confidentiol informetion infeuded anly fur the dividual oy eritily naned
above. Ifthe reader of this nessage is not the intended recipient for the eniplayer: or agent responsible Jor delivering this messnge to the
itended revipient), you are heeeby notificd that uny disseminaiion, distribution o eopving of this conummuicarion is strieily prohifiited, f vou
have eecetved this communication in crror, please inanediately nofifyr us by welephone and return e o ‘elaal communication to us at the ahove
adidress yin die 1.8 Mail. Thank yonu.
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LAW OFFICES
e ~ - h
CHRISTOPHER P, MAIORANA, P.C.
31025 GRFATER MACK, SUITE 200
St. CrAR Stores, Micinoan 48080

CHRISTOPHER B. MAIDRANA (586) 498-0670 PATENTS, | RADIMARKS
ROBERT M. MILLER Fax (586) 408-0673

& CQUYRIGIITS
JOMN I IGNATOWSIJ uaiorape,com

Dceember 16, 2002

Meredith MeKenzie, Bsq.
Manager of Intellectual Property
Cypross Scmiconductor Corp.
3901 North First Street, Building 2
San Jose, CA 05134-1599

Re:  Uniled Stales Patent Application Entitled:
FIXED BURST MEMORILES
Cypress Reference No.: CDOYOT3
Our Reference No.: 0325,00309

Dear Merediih:

Enclosed is a copy of the Amendment A fter Fingl and
filed today, via faesimile, with the United States Palent
identified palent application.

accompanying documents thal were
arul Trademark Office for the above-

Please call me if'you have any questions.

Very truly yours,
-~

CHRISTS: RHIER P. MAIORANA, P.C.

l\\
SN
Chitsiop)

CPM/nudb

Enclosure

GACYPRO2AGOIONAMEND L Itr. vt \
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademnark Office
Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washingten, D.C. 20231
WWW.USPLO.gov

APPLICATION NO, FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
09/504,344 02/14/2000 Cathal G, Phelan 0325.000309 777
21363 7590 01/10/2003
CHRISTOPHER P. MAIORANA, P.C, | EXAINER H
24025 GREATER MACK
SUITE 200 NAMAZI, MEHDI
ST. CLAIR SHORES, MI 48080
| ART UNIT l PAPER NUMBER |
2188 ’
DATE MAILED: 01/10/2003 0

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 07-01)
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Application No. Applicant{s)

,, adisory Action e |11

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED _Dec 16, 2002 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
Therefore, further action by the applicant is required to avoid the abandonment of this application. A proper reply to a final
rejection under 37 CFR 1.113 may only be either: {1) a timely filed amendment which piaces the application in condition for
allowance; (2) a timely filed Notice of Appeal (with appeal fee}; or {3} a timely filed Request for Continued Examination
(RCE) in compliance with 37 CFR 1.114.

THE PERIOD FOR REPLY [check oniy a) or b)]
a) @ The period for reply expires three months from the mailing date of the final rejection.

b) [J The period for reply expires on: {1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever
is later. In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the
final rejection. ONLY CHECK THIS BOX WHEN THE FIRST REPLY WAS FILED WITHIN TWO MONTHS OF THE FINAL REJECTION.
See MPEP 706.07{f).
Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally
set in the final Office action; or (2) as set forth in (b) above, if checked. Any reply received by the Office later than three months after the
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).

1.0 A Notice of Appeal was filed on . Appellant's Brief must be filed within the period set forth in
37 CFR 1.192{a), or any extension thereof (37 CFR 1.191(d}), to avoid dismissal of the appeal.

2.00 The proposed amendment(s) will not be entered because:
(a) UJ they raise new issues that would require further consideration and/or search {see NOTE below);
(b) LI they raise the issue of new matter (see NOTE below);

(c) UJ they are not deemed to place the application in better form for appeal by materially reducing or simplifying the
issues for appeal; and/or

{d) U they present additional claims without canceling a corresponding number of finally rejected claims.
NOTE:

3.0 Applicant’s reply has overcome the following rejection(s):

4.1 Newly proposed or amended claim(s) would be allowable if submitted in
a separate, timely filed amendment canceling the non-allowable claim(s).

5.0d Thea) U affidavit, b) (I exhibit, or c) X request for reconsideration has been considered but does NOT place the
application in condition for allowance because:
See attached paper.

6.1 The affidavit or exhibit will NOT be considered because it is not directed SOLELY to issues which were newly raised
by the Examiner in the final rejection.

7. For purposes of Appeal, the proposed amendment(s) a)L] will not be entered or b)X] will be entered and an
explanation of how the new or amended claims would be rejected is provided below or appended.
The status of the claim{s} is {or will be} as follows:
Claim(s} allowed:
Claim(s) objected to:
Claim(s) rejected: 7-27
Claim{s} withdrawn from consideration:

8.L1 The proposed drawing correction filed on is a)lJ approved or b) Ddisapproved by the Examiner.
9.0  Note the attached Information Disclosure Statement(s) (PTO-1449) Paper No(s). (% - .90 B
10.00 other: REGINALD G. BRAGDON
PRIMARY EXAMINER

U. 8. Patent and Trademark Office

PTO-303 (Rev. 04-01) Advisory Action Part of Paper No. 10
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Application/Control Number: 09/504,344 Page 2

Art Unit: 2188

The examiner respectfully disagree with applicant’s
argument. Broadly interpreting the claim language, applicant’s
invention teaches “the fixed burst length may allow the circuit
100 to operate at higher frequencies then a conventional DRAM
without needing interrupts to preform refreshes of
data.” (specification , page 8, lines 12-15). Cowles clearly
teaches a continuous (non-interruptible) stream while new rows of
the memory are accessed(abstract). In fact Cowles does not

interrupt any signal during refreshing of data.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Group Art Unit: 2188

Examiner: Narnazi, M.

Applicant: -Cathal G. Phelan

Serial No: 09/504,344

Filing Date: February 14, 2000

For: NI{E:}l;/Is%RY DEVICE WITH FIXED LENGTH NON-INTERRUPT
B

I hereby certify that this letter, the response or amendment attached hereto are being deposited with the United
States Postal Service as first class mail in an envelope addressed to Assistant Commissioner for Patents,

V‘V aShlngtOIl, D.C. 2023 l, on Janual'\/ 22. 2003 .
\¢4 .Z;k?}‘ﬁ;;igiL(Jj/ /////
ISV i/Z/?CE/(/Lq 2—/(&L&¢\

Donna Berkley

NOTICE OF APPEAL

Patent and Trademark Board of Appeals and Interferences
Assistant Commissioner for Patents
Washington, DC 20231

Dear Sir:

The Applicant of the above-captioned patent application hereby appeals to the
Board of Patent Appeals and Interferences from the decision dated October 22, 2002 of the
Examiner finally rejecting Claims 1-21.

The payment for the appeal fee is enclosed herewith.

01/30/2003 EWILLIMN GO00000E 05504344
01 FL:i401

TEA AL e
SEVLUU GF
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If Applicant has not requested a sufficient extension and/or has not paid a sufficient
fee for this matter, and/or for the extension necessary to prevent the abandonment of this
application, please consider this as a request for an extension for the required time period and/or

authorization to charge our Deposit Account No. 50-0541 for any fee which may be due.

Respectfully submitted,

/%)L% 7//%

Rébert M. Miller
Reg. No. 42,892
Date: January 22,2003 CHRISTOPHER P. MAIORANA, P.C.
24025 Greater Mack, Suite 200
St. Clair Shores, MI 48080
(586) 498-0670

Attorney Docket No.: 0325.00309
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Our Docket No.: 0325.00309

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Applicant Cathal G. Phelan

Application No.: 09/504,344 Examiner: = Namazi, M.

Filed: ' February 14,2000  Art Group: 2188

For: MEMSORY DEVICE WITH FIXED LENGTH NON-INTERRUPTIBLE
BURST

I hereby certify that this letter, the response or amendment attached hereto are being deposited with the United
States Postal Service as first class mail in an envelope addressed to Assistant Commissioner for Patents,
* Washington, D.C. 20231, on March 24,2003 . *

\: By\j/ﬂw LA/

v . Maﬁy Donna Berkley

APPEAL BRIEF

Assistant Commissioner for Patents
Washington, D.C. 20231

Dear Sir:

Appellants submit, in triplicate, the following Appeal Brief pursuant to 37 C.F.R. §1.192 for
consideration by the Board of Patent Appeals and Interferences. Appellants also submit herewith
a PTO-2038 Form in the amount of $320.00 to cover the cost of filing the opening brief as required

by 37 C.F.R. §1.17(c). Please charge any additional fees or credit any overpayment to our Deposit

a
Account Number 50-0541. L=
eEy Wi
ey oz -
gm = O
Docket Numbér:0325.00309 g% & {11
Application No.: 09/504,344 1 o0 o )
~
[¥2
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L REAL PARTY IN INTEREST
AR Y ININTEREST

The real barty in interest is the Assignee, Cypress Semiconductor Corporation,

2

legal Iepresentative, or the Assignee which will directly affect or be directly affected by or have a

bearing on the Board’s decision in the pending appeal.

1. STATUS OF CLAIMS
=220 OF CLAIMS

IV. STATUS OF AMENDMENTS
R P AMENDMENTS

Appellant is appealing a final Office Action issued by the Examiner op October 22,

2002. On December 16, 2002, Appellant filed an Amendment After Final. An Advisory Action

January 28, 2003.

Docket Number:0325 00309
Application No.: 09/5 04,344 3
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V. SUMMARY OF INVENTION

In one embodiment, the present invention concerns a circuit (100) comprising a
memory (104) and a logic circuit(102). The memory may comprise a plurality of storage elements
each configured to read and write data in response to an internal address signal (ADDR_INT). The
logic circuit may be configured to generate a predetermined number of the internal address signals
in response to (i) an external address signal (ADDR_EXT), (ii) a clock signal (CLK) and (iii) one
or more control signals (LOAD, ADV, BURST). The generation of the predetermined number of
internal address signals is non-interruptible?®.

In another embodiment, the present invention concerns a circuit (100) comprising (a)
means for reading data from and writing data to a plurality of storage elements in response to a
plurality of internal address signals (104) and (b) means for generating a predetermined number of
the internal address signals in response to (i) an external address signal, (ii) a clock signal and (ii1)
one or more control signals (102). The generation of the predetermined number of internal address
signals is non-interruptible.’

In yet another embodiment, the present invention concerns a method of providing a
fixed burst length data transfer (see the signal DQ in FIGS. 5A, 5B and 6) comprising the steps of
(A) accessing a memory in response to a plurality of internal address signals and (B) generating a

predetermined number of the internal address signals in response to (i) an external address signal

? See FIG. 4 and pagel1, lines 11-17 of the specification.
Id.

Docket Number:0325.00309
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(ADDR), (ii) a clock signal (CLK) and (iii) a control signal (ADV), where the generation of the

predetermined number of internal address signals is non-interruptible.*

V1. ISSUE
The issue is whether claims 1-21 are patentable under 35 U.S.C. §102(b) over

Cowles.’

VII. GROUPING OF CLAIMS

Appellant contends that the claims of the present invention do not stand or fall

together. In particular, the following groups of claims are separately patentable:

Group 1: Claims 1, 2-5, 8, 9, and 18-20 stand together.
Group 2: Claim 6 stands alone.

Group 3: Claim 7 stands alone.

Group 4: Claim 10 stands alone.

Group 5: Claim 11 stands alone.

Group 6: Claim 12 stands alone.

Group 7: Claim 13, 14 and 16 stand together.

Group 8: Claim 15 stands alone.

Group 9: Claim 17 stands alone.

Group 10: Claim 21 stands alone.

*See FIG. 4 and pagel1, lines 11-17 of the specification.
°U.S. Patent No. 5,729,504,

Docket Number:0325.00309
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Group 3 is separately patentable over groups 1 and 2 due to the added structure of
group 3. In particular, the recitation in claim 7 that the fixed burst length is programmed by voltage
levels at external pins provides claim 7 of group 3 with structure not recited the independent claim
1 of group 1 or the dependent claim 6 of group 2. Therefore, the dependent claim 7 in group 3 may
be found patentable over the cited reference even if the independent claim 1 in group 1 and the
dependent claim 6 in group 2 are not. As such, group 3 is separately patentable as compared to
groups 1 and 2. Detailed reasons why claim 7 is separately distinguishable over the cited reference
is provided in the Arguments below.

Group 4 is separately patentable over groups 1-3 due to the added structure of group
4. In particular, the recitation in claim 10 that the predetermined number of internal address signals
is chosen to provide time for at least one writeback or refresh cycle provides claim 10 of group 4
with structure not recited the independent claim 1 of group 1 or the dependent claims 6 and 7 of
groups 2and 3. Therefore, the dependent claim 10 in group 4 may be found patentable over the cited
reference even if the independent claim 1 in group 1 and the dependent claims 6 and 7 in groups 2
and 3 are not. As such, group 4 is separately patentable as compared to groups 1, 2 and 3. Detailed
reasons why claim 10 is separately distinguishable over the cited reference is provided in the
Arguments below.

Group 5 is separately patentable over groups 1-4 due to the added structure of group
5. Inparticular, the recitation in claim 11 that the predetermined number of internal address signals
is chosen to meet predetermined criteria for sharing address and control busses provides claim 11
of group 5 with structure not recited the independent claim 1 of group 1 or the dependent claims 6,
7 and 10 of groups 2-4. Therefore, the dependent claim 11 in group 5may be found patentable over

Docket Number:0325.00309
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the cited reference even if the independent claim 1 in group 1 and the dependent claims 6, 7 and 10
in groups 2-4 arenot. Assuch, group 5 is separately patentable as compared to groups 1-4. Detailed
reasons why claim 11 is separately distinguishable over the cited reference is provided in the
Arguments below.

The means plus function of group 6 is separately patentable over the circuit of groups
1-5 and/or the method of groups 7-10 because group 6 includes the means to perform the claimed
functions. In particular, independent claim 12 in group 6 provides means for generating a
predetermined number of the internal address signals where the generation of the predetermined
number ofinternal address signals is non-interruptible not necessarily provided for in groups 1-5 and
7-10. References to the specific means plus the respective specific functions in claim 12 provide
separately distinguishable limitations over the cited reference. Therefore, claim 12 may be found
patentable over the cited reference even if groups 1-5 and 7-10 are not. As such, group 6 is
separately patentable as compared to groups 1-5 and 7-10. Detailed reasons why claim 12 is
separately distinguishable over the cited reference is provided in the Arguments below.

The method of group 7 is separately patentable over the apparatus of groups 1-5
and/or the means plus function of group 6 because group 7 involves process steps and/or specific
circuit elements not necessarily in groups 1-6. In particular, independent claim 13 in group 7
provides the step of generating a predetermined number of the internal address signals where the
generation of the predetermined number of internal address signals is non-interruptible. Independent
claim 1 in group 1, dependent claims 6, 7, 10, and 11 in groups 2-5, and/or independent claim 12 in
group 6 recite structure not necessarily provided for in group 7. Therefore, claims 1, 6, 7, 10, 11
and 12 in groups 1-6 may be found patentable over the cited reference even if claim 14 in group 7
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isnot. As such, group 7 is separately patentable as compared to groups 1-6. Detailed reasons why
claim 14 is separately distinguishable over the cited reference is provided in the Arguments below.

Group 8 is separately patentable over group 7 due to the added step of group 8. In
particular, claim 15 includes the step of programming the fixed burst length using bond options not
provided for by the independent claim 13 in group 7. Therefore, the dependent claim 15 in group
8 may be found patentable over the cited reference even if the independent claim 13 in group 7 is
not. As such, group 8 is separately patentable as compared to group 7. Detailed reasons why claim
15 is separately distinguishable over the cited reference is provided in the Arguments below.

Group 9 is separately patentable over group 7 due to the added step of group 9. In
particular, claim 17 which includes the step of selecting the predetermined number to provide time
for at least one writeback or refresh cycle. Independent claim 1 in group 1, dependent claims 6, 7,
10, and 11 in groups 2-5, and/or independent claim 12 in group 6 recite structure not necessarily
provided for in group 9. Therefore, claims 1, 6, 7, 10, 11 and 12 in groups 1-6 may be found
patentable over the cited reference evenif claim 17 in group 9isnot. As such, group 9 is separately
patentable as compared to groups 1-7. Detailed reasons why claim 17 is separately distinguishable
over the cited reference is provided in the Arguments below.

Group 10 is separately patentable over group 1 due to the added structure of group
10. In particular, the recitation in claim 21 of address and control busses configured to present the
external address signal and the one or more control signals, where the busses are freed up during the
generation of the predetermined number of internal address signals provides claim 21 of group 10
with structure not recited the independent claim 1 of group 1. Therefore, the dependent claim 21 in
group 10 may be found patentable over the cited reference even if the independent claim 1 in group
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1 is not. As such, group 10 is separately patentable as compared to group 1. Detailed reasons why

claim 21 is separately distinguishable over the cited reference is provided in the Arguments below.

VIII. ARGUMENTS

A. Selected groupings of the claims are each patentable over Cowles

35U.8.C.§102

As set forth in the Final Office Action,® claims 1-21 are rejected under 35 U.S.C. §
102(b) as anticipated by Cowles.’

The Federal Circuit has stated that “[a]nticipation requires the presence in a single
prior art reference disclosure of each and every element of the claimed invention, arranged as in
the claim.”'® The Federal circuit has added that the anticipation determination is viewed from one
of ordinary skill in the art: “There must be no difference between the claimed invention and the
reference disclosure, as viewed by a person of ordinary skill in the field of the invention.”"! As
explained herein below, because Cowles does not disclose or suggest each and every element of the
presently pending claims, arranged as in the claims, Cowles does not anticipate the presently claimed

invention.

® Page 5, paragraph no. 9 of the Final Office Action mailed October 22, 2002.
> U.S. Patent No. 5,729,504

'* Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland Golf Co., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Scripps Clinic
& Research Found. v. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed. Cir. 1991)
(Emphasis added by Appellant.).

" Scripps Clinic & Research Found. V. Genentech Inc.,927F.2d 1565,18 U.S.P.Q.2d 1001,
1010 (Fed. Cir. 1991).
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1. Group 1 (claims 1, 2-5, 8, 9 and 18-20) is fully patentable over Cowles.

The presently pending claim 1 provides a circuit comprising a memory and a logic
circuit. The memory comprises a plurality of storage elements each configured to read and write
data in response to an internal address signal. The logic circuit is configured to generate a
predetermined number of the internal address signals in response to (i) an external address signal,
(ii) a clock signal and (iii) one or more control signals. The generation of the predetermined number
of internal address signals is non-interruptible.

Cowles does not disclose or suggest each and every element of the presently pending
claim 1, arranged as in claim 1. Specifically, Cowles does not disclose or suggest the
non-interruptible generation of the predetermined number of address signals as presently claimed.
Cowles is directed to a continuous burst EDO memory device.”? The Examiner admits that a
continuous burst of Cowles is interruptible.”® Specifically, the Examiner states that he agrees with
Appellant’s arguments with regard to termination of a continuous burst.!* In particular, the
Examiner admits that the interruptibility of a continuous burst is supported by the following passages
in Cowles:"

To terminate a continuous burst read operation, the WE* signal

merely has to transition high prior to a falling edge of the CAS*
signal. (Column 8, lines 33-36 of Cowles; emphasis added).

2Title of Cowles.

** See page 2, paragraph no. 3, lines 4-6 of the Office Action mailed October 22, 2002.
14 Id

B1d.
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The level of the WE* signal must remain high for read and low for
write burst accesses throughout the burst access. A low to high
transition within a burst write access will terminate the burst
access, preventing further writes from occurring. A high to low
transition on WE* within a burst read access will likewise
terminate the burst read access and will place the data output 110
in a high impedance state. (Column 7, lines 34-41 of Cowles;
emphasis added).

However, the Examiner urges that while a “continuous burst” can be terminated, a
“row burst” represents a fixed burst length with no interruption.'® Despite the position taken by the
Examiner, Cowles does not appear to draw such a distinction between bursts. Specifically, with
regard to a burst from a BEDO memory, Cowles states:

Once the memory device begins to output data in a burst read cycle,
the output drivers 34 will continue to drive the data lines without tri-
stating the data outputs during CAS* high intervals dependent on
the state of the output enable 42 and write enable 36 (OE* and
WE*) control lines, thus allowing additional time for the system to
latch the output data. (Column 3, line 65 through column 4, line 4 of
Cowles; emphasis added).

The control circuit[r]y determines when a current data burst should
be terminated based upon the state of RAS* 14, CAS* 24 and WE*
36. (Column 4, lines 63-65 of Cowles; emphasis added).

The level of the WE* signal must remain high for read and low
for write burst accesses throughout the burst access. A low to high
transition within a burst write access will terminate the burst access,
preventing further writes from occurring. A high to low transition on
WE* within a burst read access will likewise terminate the burst read
access and will place the data output 10 in a high impedance state.
(Column 5, lines 4-10 of Cowles; emphasis added).

Both RAS* and CAS* going high during a burst access will also
terminate the burst access cycle placing the data drivers in a high

' See page 2, paragraph no. 3, lines 6-9 of the Office Action mailed October 22,2002, which
appears to suggest that a continuous burst can be terminated or interrupted, while a row burst cannot.
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impedance output state, and resetting the burst length counter.
(Column 5, lines 25-28 of Cowles; emphasis added).

Thus, in BEDO memories, Cowles clearly teaches that there are three conditions that
will terminate (i.e., interrupt) a burst access:

1. WE* transitioning, either from low to high or from high to low;

2. RAS* and CAS* going high; or

3. OE* going high."”
Cowles is quite clear that WE* transitions will terminate both a row burst and a continuous burst
access. In particular, Cowles states:

The control circuit[r]y determines when a current data burst should

be terminated based upon the states of RAS* 114, CAS* 124 and

WE* 136. In the standard BEDO operation described above, control

circuitry 138 terminated a data burst when WE* transitioned

during a burst, or when both CAS* and RAS* transitioned high. In

a CBEDO operation, control circuitry 138 does not terminate a burst

operation when CAS* and RAS* go high, but looks to WE* for an

indication that a burst operation is to be terminated. (Column 7,

lines 52-61 of Cowles; emphasis added).

To terminate a continuous burst read operation, the WE* signal

merely has to transition high prior to a falling edge of the CAS*

signal. (Col. 8, 11. 33-36 of Cowles; emphasis added).

Therefore, since Cowles states that a transition of the signal WE* during a burst can
terminate the burst in both the standard BEDO operation and in the continuous BEDO (CBEDO)
operation, Cowles explicitly teaches that a premature termination of a row burst can take place.

FIG. 4 of Cowles further evidences that row bursts are interruptible. Specifically,

FIG. 4 illustrates a burst access starting at column address “COLn” is terminated (i.e., interrupted)

"7 However, the state of OB*, arguably, may have little, if anything, to do with generating
a predetermined number of internal addresses.
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when the signal WE* transitions from low to high.'® Furthermore, Cowles shows addressing
sequences for burst lengths of 2, 4, and 8 cycles.19 However, FIG. 4 of Cowles illustrates a burst
access starting at the column address “COLp” is interrupted after only three cycles by the signal
RAS* rising.” With regard to the operations illustrated in FIG. 4, Cowles further states:

It will be appreciated that the read and write operations performed on
a single memory row of the memory of FIG. 5 are identical to the
operation of the memory of FIG. 1 as shown in FIG. 3. That is, after
completing a burst read, the WE* signal transitions low and the next
falling edge of CAS* latches a new column address for a burst write
operation. Likewise, the timing diagram of FIG. 4 depicting burst
write access cycles followed by burst read cycles can be replicated
with the memory of the present invemtion. As such, BEDO
memory devices can be replaced with CBEDO memory devices
without effecting the operation of the memory support system. It will
further be appreciated by those skilled in the art that the memory
device of FIG. 5 can operate with burst lengths of 2, 4, &, or full row
cycles. (Column 8, lines 37-50 of Cowles; emphasis added).

Therefore, despite the position taken by the Examiner,’ Cowles does not disclose or suggest

generating a predetermined number of internal address signals, where the generation of the

predetermined number of internal address signals is non-interruptible, as presently claimed.
Furthermore, contrary to the position taken by the Examiner,” merely because

Cowles teaches that a premature termination of a burst may be avoided, it does not necessarily (or

¥ See column 6, lines 1-6 of Cowles.

1% See FIG. 2, column 4, lines 14-18 and column 8, lines 48-50 of Cowles.

% See FIG. 4 and column 6, lines 6-9 of Cowles).

2! See page 2, paragraph no. 3, lines 6-9 of the Office Action mailed October 22, 2002.

2 See page 2, last two lines through page 3, line 3 of the Office Action mailed October 22,
2002.
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logically) follow that the burst is non-interruptible, as presently claimed. Specifically, Cowles
recites that:

To avoid a premature termination of a burst, RAS* cannot transition
high until after the last column associated with each row has been
latched. (Column 8, lines 63-65 of Cowles).

However, the sentence cited by the Examiner only pertains to termination of a burst
in response to a transition of the signal RAS*. The passage is silent with respect to the signal WE*.
As discussed above, Cowles discloses that a transition of the signal WE* during a burst can
terminate the burst in both the standard BEDO operation and in the continuous BEDO (CBEDO)
operation. In particular, Cowles states:

The control circuit[r]y determines when a current data burst should
be terminated based upon the states of RAS* 114, CAS* 124 and
WE™* 136. Inthe standard BEDO operation described above, control
circuitry 138 terminated a data burst when WE* transitioned
during a burst, or when both CAS* and RAS* transitioned high. In
a CBEDO operation, control circuitry 138 does not terminate a burst
operation when CAS* and RAS* go high, but looks to WE* for an
indication that a burst operation is to be terminated. (Column 7,
lines 52-61 of Cowles; emphasis added).

To terminate a continuous burst read operation, the WE* signal
merely has to transition high prior to a falling edge of the CAS*
signal. (Col. 8, 1I. 33-36 of Cowles; emphasis added).

Cowles expressly states that the method of operation of the memory device includes (i) receiving
a signal on a write enable input and (ii) terminating the step of outputting data in response to the
signal.? Furthermore, the fact that Cowles addresses a way to avoid a premature termination of a
burst due to the signal RAS* is acknowledgment that the burst can be prematurely terminated

(i.e.interrupted). Therefore, the burst is not non-interruptible, as presently claimed.

? See column 11, lines 37-41 and column 12, lines 36-40 of Cowles.
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Because Cowles teaches that a burst can be terminated by at least a transition of a
write enable signal WE* during a read or write access, whether in a BEDO or a CBEDO operating
mode, Cowles fails to disclose or suggest the non-interruptible generation of a predetermined
number of internal address signals, as presently claimed. Therefore, Cowles does not disclose or
suggest each and every element of the presently pending claim 1, arranged as in the presently
pending claim 1. As such, the presently pending claim 1 is fully patentable over the cited reference®

and the rejection should be reversed.

2. Group 2 (claim 6) is fully patentable over Cowles

Claim 6 depends indirectly from claim 1 and, therefore, includes the limitations of
claim 1. Conséquently, the arguments presented in support of the patentability of claim 1 are hereby
incorporated by reference in support of claim 6. Claim 6 further recites that a fixed burst length is
programmed by bond options.

Cowles does not disclose or suggest each and every element of the presently pending
claim 6. Specifically, Cowles is silent regarding programming a fixed burst length by bond
options.” Inparticular, the Office Action fails to point to any specific language or figure in Cowles

that is considered to disclose or suggest a fixed burst length is programmed by bond options, as

** Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfz. Corp. v.
Cleveland Golf Co., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Scripps Clinic
& Research Found. v. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed. Cir. 1991).
Scripps Clinic & Research Found. V. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010
(Fed. Cir. 1991).

*> Appellant’s representative has downloaded an electric version ofthe Cowles reference and
performed a search for the words “bond” and “bond option”, with no such occurrences.
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presently claimed.*® Furthermore, the position taken in the Office Action that “it is well known in
the art to include multiple modes of operation selected by bond options™’ does not adequately
address the deficiencies of Cowles to support the rejection under 35 U.S.C. § 102. In particular, the
Federal Circuit has stated:

To serve as anticipation, when the reference is silent about the

asserted inherent characteristic, such gap in the reference may be

filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily present in the

thing described in the reference, and it would be so recognized by

persons of ordinary skill.?®

Even assuming, arguendo, it is well known in the art to include multiple modes of
operation selected by bond options as urged by the Examiner,” the Examiner failed to present any
evidence that a person of ordinary skill would recognize bond options for programming a burst
length are necessarily present in Cowles. Inherency requires certainty of results, not mere

possibility.” Therefore, because Cowles does not disclose or suggest each and every element of the

presently pending claim 6, arranged as in the present claim 6, the Examiner failed to meet the

% See page 6, lines 9-12 of the Office Action mailed October 22,2002.
*7 See page 6, lines 9-12 of the Office Action mailed October 22, 2002.

2 Continental Can Co. USA v. Monsanto Co.,948 F.2d 1264,20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished) (“under section 102(b), anticipation requires that the prior art reference disclose either
expressly or under the principles of inherency, every limitation of the claim™).

» See page 6, lines 9-12 of the Office Action mailed October 22, 2002.

* See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc.,9U.S.P.Q.2d 1001 (E.D.Ky
1988). See also, In re Oelrich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981).
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Office’s burden of factually establishing a prima facie case of anticipation.’® As such, the presently

pending claim 6 is fully patentable over the cited reference and the rejection should be reversed.

3. Group 3 (claim 7) is fully patentable over Cowles

Claim 7 depends indirectly from claim 1 and, therefore, includes the limitations of
claim 1. Consequently, the arguments presented in support of the patentability of claim 1 are hereby
incorporated by reference in support of claim 7. Claim 7 further recites that a fixed burst length is
programmed by voltage levels on external pins.

Cowles does not disclose or suggest each and every element of the presently pending
claim 7. Specifically, Cowles is silent regarding programming a fixed burst length by voltage levels
on external pins.” In particular, the Examiner failed to point to any specific language or figure in
Cowles that is considered to disclose or suggest a fixed burst length is programmed by voltage
levels on external pins, as presently claimed.” Furthermore, the conclusory statement in the Office

Action that “it is inherent to have voltage levels for each burst™* does not adequately address why

* Lindemann Maschinenfabrik GmbH'v. American Hoist & Derrick Co.,221 USPQ 481, 485

(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure of each

and every element of the claimed invention, arranged as in the claim). In re Skinner, 2 USPQ2d

1788, 1788-89 (B.P.A.L 1986) (“[i]t is by now well settled that the burden of establishing a prima

Jacie case of anticipation resides with the Patent and Trademark Office™). See also Ex parte Natale,
11 USPQ2d 1222, 1226 (B.P.A.L. 1989).

** Appellant’s representative has downloaded an electronic version of the Cowles reference
and performed a search for the words “bond” and “bond option™, with no such occurrences.

* See page 6, lines 9-12 of the Office Action mailed October 22, 2002.
* See page 6, lines 9-12 of the Office Action mailed October 22,2002.
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a person of ordinary skill would recognize programming a fixed burst length by voltage levels
on external pins as being necessarily present in Cowles. In particular,

To serve as anticipation, when the reference is silent about the

asserted inherent characteristic, such gap in the reference may be

filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily present in the

thing described in the reference, and it would be so recognized by

persons of ordinary skill.*
The Examiner has presented no evidence to support such a position.*® Inherency requires certainty
of results, not mere possibility.*’

Thus, the Examiner failed to factually establish that Cowles discloses or suggests
each and every element of the presently pending claim 7, arranged as in the present claim 7.
Therefore, the Examiner has not met the Office’s burden of factually establishing a prima facie case

39

of anticipation.” As such, claim 7 is fully patentable over Cowles and the rejection should be

reversed.

* Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264,20USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished) (“under section 102(b), anticipation requires that the prior art reference disclose either
expressly or under the principles of inherency, every limitation of the claim”).

* See page 6, lines 13-15 of the Office Action.

V7 See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc.,9 U.S.P.Q.2d 1001 (ED.Ky
1988). See also, In re Oelrich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981).

* Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland Golf Co., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Scripps Clinic
& Research Found. v. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed. Cir. 1991).

¥ In re Skinner, 2 USPQ2d 1788, 1788-89 (B.P.A.L 1986). See also Ex parte Natale, 11
USPQ2d 1222, 1226 (B.P.A.L 1989) (“[i]t is by now well settled that the burden of establishing a
prima facie case of anticipation resides with the Patent and Trademark Office”).

Docket Number:0325.00309
Application No.: 09/504,344 19

NANYA TECHNOLOGY EXHIBIT 1002
NANYA TECHNOLOGY CORP. V. MONTEREY RESEARCH, LLC



4, Group 4 (claim 10) is fully patentable over Cowles

Claim 10 depends indirectly from claim 1 and, therefore, includes the limitations of
claim 1. Consequently, the arguments presented in support of the patentability of claim 1 are hereby
incorporated by reference in support of claim 10. Claim 10 further recites that the predetermined
number of internal address signals is chosen to provide time for at least one writeback or refresh
cycle.®

Cowles does not disclose or suggest each and every element of the presently pending
claim 10. Specifically, Cowles is silent regarding choosing the predetermined number of internal
address signals to provide time for at least one writeback or refresh cycle.*' In particular, the lines
of Cowles cited by the Examiner in support of the rejection do not address choosing the
predetermined number of internal address signals to provide time for at least one writeback or refresh
cycle, as presently claimed.” The Federal Circuit has stated:

To serve as anticipation, when the reference is silent about the

asserted inherent characteristic, such gap in the reference may be

filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily present in the

thing described in the reference, and it would be so recognized by
persons of ordinary skill.®

* See page 3, paragraph no. 12 of the final Office Action dated May 24, 2002.

“! Appellant’s representative has downloaded an electric version of the Cowles reference and
performed a search for the words “writeback” and “refresh”, with no such occurrences.

* See page 6, line 20 through page 7, line 2 of the Office Action mailed October 22, 2002.

* Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished) (“under section 102(b), anticipation requires that the prior art reference disclose either
expressly or under the principles of inherency, every limitation of the claim”).
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The Examiner failed to present any evidence that a person of ordinary skill would
recognize that Cowles necessarily chooses a burst length to provide time for at least one writeback
or refresh cycle.* Inherency requires certainty of results, not mere possibility.* Therefore, because
Cowles does not disclose or suggest each and every element of the presently pending claim 10,
arranged as in the present claim 10, the Examiner failed to meet the Office’s burden of factually
establishing a prima facie case of anticipation.® As such, the presently pending claim 10 is fully

patentable over the cited reference and the rejection should be reversed.

5. Group 5 (claim 11) is fully patentable over Cowles

Claim 11 depends directly from claim 1 and, therefore, includes the limitations of
claim 1. Consequently, the arguments presented in support of the patentability of claim 1 are hereby
incorporated by reference in support of claim 11. Claim 11 further recites that the predetermined
number of internal address signals is chosen to meet predetermined criteria for sharing address and
control busses.

Cowles does not disclose or suggest each and every element of the presently pending

claim 11. Specifically, Cowles is silent regarding choosing the predetermined number of internal

* See page 6, line 20 through page 7, line 2 of the Office Action mailed October 22,2002.

® See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc., 9 U.S.P.Q. 2d 1001 (E.D.Ky
1988). See also, In re Oelrich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981).

* Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick Co. ,221 USPQ 481,485

(Fed. Cir. 1984). (Anticipationrequires the presence in a single prior art reference disclosure of each

and every element of the claimed invention, arranged as in the claim). /n re Skinner, 2 USPQ2d

1788, 1788-89 (B.P.A.L 1986) (“[i]t is by now well settled that the burden of establishing a prima

Jacie case of anticipation resides with the Patent and Trademark Office”). See also Ex parte Natale,
11 USPQ2d 1222, 1226 (B.P.A.L 1989).
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address signals to meet predetermined criteria for sharing address and control busses.*” In particular,
the lines of Cowles cited by the Examiner in support of the rejection do not address choosing the
predetermined number of internal address signals to meet predetermined criteria for sharing address
and control busses, as presently claimed.”® The Federal Circuit has stated:

To serve as anticipation, when the reference is silent about the

asserted inherent characteristic, such gap in the reference may be

filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily present in the

thing described in the reference, and it would be so recognized by

persons of ordinary skill.*

The Examiner failed to present any evidence that a person of ordinary skill would
recognize that Cowles necessarily chooses a burst length to meet predetermined criteria for sharing
address and control busses.” Inherency requires certainty of results, not mere possibility.’!

Therefore, because Cowles does not disclose or suggest each and every element of the presently

pending claim 11, arranged as in the present claim 11, the Examiner failed to meet the Office’s

* Appellant’s representative has downloaded an electric version of the Cowles reference and
performed a search for the words “free,” “freed up,” “share” and “sharing”, with no such
occurrences.

% See page 7, lines 3-6 of the Office Action mailed October 22,2002,

* Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished) (“under section 102(b), anticipation requires that the prior art reference disclose either
expressly or under the principles of inherency, every limitation of the claim”).

* See page 7, lines 3-6 of the Office Action mailed October 22, 2002.

*' See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc.,9 U.S.P.Q. 2d 1001 (ED.Ky
1988). See also, In re Oelrich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.CP.A.1981).
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burden of factually establishing a prima facie case of anticipation.”” As such, the presently pending

claim 11 is fully patentable over the cited reference and the rejection should be reversed.

6. Group 6 (claim 12) is fully patentable over Cowles

The presently pending claim 12 provides (a) means for reading data from and writing
data to a plurality of storage elements in response to a plurality of internal address signals and (b)
means for generating a predetermined number of the internal address signals in response to (i) an
external address signal, (ii) a clock signal and (iif) one or more control signals, where the generation
of the predetermined number of internal address signals is non-interruptible.

Cowles does not disclose or suggest each and every element of the presently pending
claim 12, arranged as in claim 12. Specifically, Cowles does not disclose or suggest the
non-interruptible generation of the predetermined number of address signals, as presently claimed.
Cowles is directed to a continuous burst EDO memory device.® The Examiner admits that a
continuous burst of Cowles is interruptible.’* Specifically, the Examiner states that he agrees with

Appellant’s arguments with regard to termination of a continuous burst.”® In particular, the

% Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick Co. ,221USPQ481,485

(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure of each

and every element of the claimed invention, arranged as in the claim). /n re Skinner, 2 USPQ2d

1788, 1788-89 (B.P.A.L 1986) (“[i]t is by now well settled that the burden of establishing a prima

Jacie case of anticipation resides with the Patent and Trademark Office™). See also Ex parte Natale,
11 USPQ2d 1222, 1226 (B.P.A.I. 1989).

*Title of Cowles.
" See page 2, paragraph no. 3, lines 4-6 of the Office Action mailed October 22, 2002.
*Id.
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Examiner admits that the interruptibility of a continuous burst is supported by the following passages

in Cowles:*®

To terminate a continuous burst read operation, the WE* signal
merely has to transition high prior to a falling edge of the CAS*
signal. (Column 8, lines 33-36 of Cowles; emphasis added).

The level of the WE* signal must remain high for read and low for
write burst accesses throughout the burst access. A low to high
transition within a burst write access will terminate the burst
access, preventing further writes from occurring. A high to low
transition on WE* within a burst read access will likewise
terminate the burst read access and will place the data output 110
in a high impedance state. (Column 7, lines 34-41 of Cowles;
emphasis added).

However, the Examiner urges that while a “continuous burst” can be terminated, a
“row burst” represents a fixed burst length with no interruption.’” Despite the position taken by the
Examiner, Cowles does not appear to draw such a distinction between bursts. Specifically, with
regard to a burst from a BEDO memory, Cowles states:

Once the memory device begins to output data in a burst read cycle,
the output drivers 34 will continue to drive the data lines without tri-
stating the data outputs during CAS* high intervals dependent on
the state of the output enable 42 and write enable 36 (OE* and
WE¥) control lines, thus allowing additional time for the system to
latch the output data. (Column 3, line 65 through column 4, line 4 of
Cowles; emphasis added).

The control circuit[r]y determines when a current data burst should
be terminated based upon the state of RAS* 14, CAS* 24 and WE*
36. (Column 4, lines 63-65 of Cowles; emphasis added).

*Id.

>’ See page 2, paragraph no. 3, lines 6-9 of the Office Action mailed October 22,2002, which
appears to suggest that a continuous burst can be terminated or interrupted, while a row burst canno.
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The level of the WE* signal must remain high for read and low
for write burst accesses throughout the burst access. A low to high
transition within a burst write access will terminate the burst access,
preventing further writes from occurring. A high to low transition on
WE* within a burst read access will likewise terminate the burst read
access and will place the data output 10 in a high impedance state.
(Column 5, lines 4-10 of Cowles; emphasis added).

Both RAS* and CAS* going high during a burst access will also
terminate the burst access cycle placing the data drivers in a high
impedance output state, and resetting the burst length counter.
(Column 5, lines 25-28 of Cowles; emphasis added).

Thus, in BEDO memories, Cowles clearly teaches that there are three conditions that
will terminate (i.e., interrupt) a burst access:

1. WE* transitioning, either from low to high or from high to low;

2. RAS* and CAS* going high; or

3. OE* going high.™®
Cowles is quite clear that WE* transitions will terminate both a row burst and a continuous burst
access. In particular, Cowles states:

The control circuit[r]y determines when a current data burst should
be terminated based upon the states of RAS* 114, CAS* 124 and
WE* 136. In the standard BEDO operation described above, control
circuitry 138 terminated a data burst when WE* transitioned
during a burst, or when both CAS* and RAS* transitioned high. In
a CBEDO operation, control circuitry 138 does not terminate a burst
operation when CAS* and RAS* go high, but looks to WE* for an
indication that a burst operation is to be terminated. (Column 7,
lines 52-61 of Cowles; emphasis added).

To terminate a continuous burst read operation, the WE* signal
merely has to transition high prior to a falling edge of the CAS*
signal. (Col. 8, 11. 33-36 of Cowles; emphasis added).

* However, the state of OB*, arguably, may have little, if anything, to do with generating
a predetermined number of internal addresses.
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Therefore, since Cowles states that a transition of the signal WE* during a burst can
terminate the burst in both the standard BEDO operation and in the continuous BEDO (CBEDO)
operation, Cowles explicitly teaches that a premature termination of a row burst can take place.

FIG. 4 of Cowles further evidences that row bursts are interruptible. Specifically,
FIG. 4 illustrates a burst access starting at column address “COLn” is terminated (i.e., interrupted)
when the signal WE* transitions from low to high.”” Furthermore, Cowles shows addressing
sequences for burst lengths of 2, 4, and 8 cycles.”® However, FIG. 4 of Cowles illustrates a burst
access starting at the column address “COLp” is interrupted after only three cycles by the signal
RAS* rising.®' With regard to the operations illustrated in FIG. 4, Cowles further states:

It will be appreciated that the read and write operations performed on
a single memory row of the memory of FIG. 5 are identical to the
operation of the memory of FIG. 1 as shown in FIG. 3. That is, after
completing a burst read, the WE* signal transitions low and the next
falling edge of CAS* latches a new column address for a burst write
operation. Likewise, the timing diagram of FIG. 4 depicting burst
write access cycles followed by burstread cycles can be replicated
with the memory of the present invention. As such, BEDO
memory devices can be replaced with CBEDO memory devices
without effecting the operation of the memory support system. It will
further be appreciated by those skilled in the art that the memory
device of FIG. 5 can operate with burst lengths of 2, 4, 8, or full row
cycles. (Column 8, lines 37-50 of Cowles; emphasis added).

% See column 6, lines 1-6 of Cowles.
% See FIG. 2, column 4, lines 14-18 and column 8, lines 48-50 of Cowles.
%! See FIG. 4 and column 6, lines 6-9 of Cowles.
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Therefore, despite the position taken by the Examiner,” Cowles does not disclose or suggest
generating a predetermined number of internal address signals, where the generation of the
predetermined number of internal address signals is non-interruptible, as presently claimed.

Furthermore, contrary to the position taken by the Examiner,® merely because
Cowles teaches that a premature termination of a burst may be avoided, it does not necessarily (or
logically) follow that the burst is non-interruptible, as presently claimed. Specifically, Cowles
recites that:

To avoid a premature termination of a burst, RAS* cannot transition

high until after the last column associated with each row has been

latched. (Column 8, lines 63-65 of Cowles).

However, the sentence cited by the Examiner only pertains to termination of a burst
inresponse to a transition of the signal RAS*. The passage is silent with respect to the signal WE*,
As discussed above, Cowles discloses that a transition of the signal WE* during a burst can
terminate the burst in both the standard BEDO operation and in the continuous BEDO (CBEDO)
operation. In particular, Cowles states:

The control circuit[r]y determines when a current data burst should

be terminated based upon the states of RAS* 114, CAS* 124 and

WE* 136. Inthe standard BEDO operation described above, control

circuitry 138 terminated a data burst when WE* transitioned

during a burst, or when both CAS* and RAS* transitioned high. In

aCBEDO operation, control circuitry 138 does not terminate a burst

operation when CAS* and RAS* go high, but looks to WE* for an

indication that a burst operation is to be terminated. (Column 7,
lines 52-61 of Cowles; emphasis added).

® See page 2, paragraph no. 3, lines 6-9 of the Office Action mailed October 22,2002.

% See page 2, last two lines through page 3, line 3 of the Office Action mailed October 22,
2002.
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To terminate a continuous burst read operation, the WE* signal

merely has to transition high prior to a falling edge of the CAS*

signal. (Col. 8, Il. 33-36 of Cowles; emphasis added).

Cowles expressly states that the method of operation of the memory device includes (i) receiving
a signal on a write enable input and (ii) terminating the step of outputting data in response to the
signal.** Furthermore, the fact that Cowles addresses a way to avoid a premature termination of a
burst due to the signal RAS* is acknowledgment that the burst can be prematurely terminated
(i.e.,interrupted). Therefore, the burst is not non-interruptible, as presently claimed.

Because Cowles teaches that a burst can be terminated by at least a transition of a
write enable signal WE* during a read or write access, whether in a BEDO or a CBEDO operating
mode, Cowles fails to disclose or suggest the non-interruptible generation of a predetermined
number of internal address signals, as presently claimed. Therefore, Cowles does not disclose or
suggest each and every element of the presently pending claim 12, arranged as in the presently

pending claim 12. As such, the presently pending claim 12 is fully patentable over the cited

reference® and the rejection should be reversed.

% See column 11, lines 37-41 and column 12, lines 36-40 of Cowles.

® Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland Golf Co., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Scripps Clinic
& Research Found. v. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed. Cir. 1991).
Scripps Clinic & Research Found. V. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010
(Fed. Cir. 1991).
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7. Group 7 (claims 13, 14 and 16) is fully patentable over Cowles

The presently pending claim 13 provides the steps of (a) accessing a memory in
response to a plurality of internal address signals and (b) generating a predetermined number of the
internal address signals in response to (i) an external address signal, (ii) a clock signal and (iii) one
or more control signals, where the generation of the predetermined number of internal address
signals is non-interruptible.

Cowles does not disclose or suggest each and every element of the presently pending
claim 13, arranged as in claim 13. Specifically, Cowles does not disclose or suggest the
non-interruptible generation of the predetermined number of address signals as presently claimed.
Cowles is directed to a continuous burst EDO memory device.’® The Examiner admits that a
continuous burst of Cowles is interruptible.”’ Specifically, the Examiner states that he agrees with
Appellant’s arguments with regard to termination of a continuous burst.® In particular, the
Examiner admits that the interruptibility of a continuous burst is supported by the following passages
in Cowles:®

To terminate a continuous burst read operation, the WE* signal

merely has to transition high prior to a falling edge of the CAS*

signal. (Column 8, lines 33-36 of Cowles; emphasis added).

The level of the WE* signal must remain high for read and low for

write burst accesses throughout the burst access. A low to high
transition within a burst write access will terminate the burst

%Title of Cowles.

7 See page 2, paragraph no. 3, lines 4-6 of the Office Action mailed October 22, 2002.
®1d.

®1d.

Docket Number:0325.00309
Application No.: 09/504,344 29

NANYA TECHNOLOGY EXHIBIT 1002
NANYA TECHNOLOGY CORP. V. MONTEREY RESEARCH, LLC



access, preventing further writes from occurring. A high to low
transition on WE* within a burst read access will likewise
terminate the burst read access and will place the data output 110
in a high impedance state. (Column 7, lines 34-41 of Cowles:
emphasis added).

However, the Examiner urges thgt while a “continuous burst” can be terminated, a
“row burst” represents a fixed burst length with no interruption.” Despite the position taken by the
Examiner, Cowles does not appear to draw such a distinction between bursts. Specifically, with
regard to a burst from a BEDO memory, Cowles states:

Once the memory device begins to output data in a burst read cycle,
the output drivers 34 will continue to drive the data lines without tri-
stating the data outputs during CAS* high intervals dependent on
the state of the output enable 42 and write enable 36 (OE* and
WE¥) control lines, thus allowing additional time for the system to
latch the output data. (Column 3, line 65 through column 4, line 4 of
Cowles; emphasis added).

The control circuit[r]y determines when a current data burst should
be terminated based upon the state of RAS* 14, CAS* 24 and WE *
36. (Column 4, lines 63-65 of Cowles; emphasis added).

The level of the WE* signal must remain high for read and low
for write burst accesses throughout the burst access. A low to high
transition within a burst write access will terminate the burst access,
preventing further writes from occurring. A high to low transition on
WE* within a burst read access will likewise terminate the burst read
access and will place the data output 10 in a high impedance state.
(Column 5, lines 4-10 of Cowles; emphasis added).

Both RAS* and CAS* going high during a burst access will also
terminate the burst access cycle placing the data drivers in a high
impedance output state, and resetting the burst length counter.
(Column 5, lines 25-28 of Cowles; emphasis added).

" Seepage 2, paragraphno. 3, lines 6-9 of the Office Action mailed October 22, 2002, which
appears to suggest that a continuous burst can be terminated or interrupted, while 2 row burst cannot.
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Thus, in BEDO memories, Cowles clearly teaches that there are three conditions that
will terminate (i.e., interrupt) a burst access:

1. WE* transitioning, either from low to high or from high to low;

2. RAS* and CAS* going high; or

3. OE* going high.”
Cowles is quite clear that WE* transitions will terminate both a row burst and a continuous burst
access. In particular, Cowles states:

The control circuit[r]y determines when a current data burst should

be terminated based upon the states of RAS* 114, CAS* 124 and

WE* 136. In the standard BEDO operation described above, control

circuitry 138 terminated a data burst when WE* transitioned

during a burst, or when both CAS* and RAS* transitioned high. In

a CBEDO operation, control circuitry 138 does not terminate a burst

operation when CAS* and RAS* go high, but looks to WE* for an

indication that a burst operation is to be terminated. (Column 7,

lines 52-61 of Cowles; emphasis added).

To terminate a continuous burst read operation, the WE* signal

merely has to transition high prior to a falling edge of the CAS*

signal. (Col. 8, I1. 33-36 of Cowles; emphasis added).

Therefore, since Cowles states that a transition of the signal WE* during a burst can
terminate the burst in both the standard BEDO operation and in the continuous BEDO (CBEDO)
operation, Cowles explicitly teaches that a premature termination of a row burst can take place.

FIG. 4 of Cowles further evidences that row bursts are interruptible. Specifically,

FIG. 4 illustrates a burst access starting at column address “COLn” is terminated (i.e., interrupted)

"' However, the state of OE*, arguably, may have little, if anything, to do with generating
a predetermined number of internal addresses.
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when the signal WE* transitions from low to high.”” Furthermore, Cowles shows addressing
sequences for burst lengths of 2, 4, and 8 cycles.” However, FIG. 4 of Cowles illustrates a burst
access starting at the column address “COLp” is interrupted after only three cycles by the signal
RAS* rising.” With regard to the operations illustrated in FIG. 4, Cowles further states:

It will be appreciated that the read and write operations performed on
a single memory row of the memory of FIG. 5 are identical to the
operation of the memory of FIG. 1 as shown in FIG. 3. That is, after
completing a burst read, the WE* signal transitions low and the next
falling edge of CAS* latches a new column address for a burst write
operation. Likewise, the timing diagram of FIG. 4 depicting burst
write access cycles followed by burst read cycles can be replicated
with the memory of the present invention. As such, BEDO
memory devices can be replaced with CBEDO memory devices
without effecting the operation of the memory support system. It will
further be appreciated by those skilled in the art that the memory
device of FIG. 5 can operate with burst lengths of 2, 4, 8, or full row
cycles. (Column 8, lines 37-50 of Cowles; emphasis added).

Therefore, despite the position taken by the Examiner,”” Cowles does not disclose or suggest

generating a predetermined number of internal address signals, where the generation of the

predetermined number of internal address signals is non-interruptible, as presently claimed.
Furthermore, contrary to the position taken by the Examiner,”® merely because

Cowles teaches that a premature termination of a burst may be avoided, it does not necessarily (or

™ See column 6, lines 1-6 of Cowles.

7 See FIG. 2, column 4, lines 14-18 and column 8, lines 48-50 of Cowles.

7 See FIG. 4 and column 6, lines 6-9 of Cowles.

7 See page 2, paragraph no. 3, lines 6-9 of the Office Action mailed October 22,2002.

76 See page 2, last two lines through page 3, line 3 of the Office Action mailed October 22,
2002.
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logically) follow that the burst is non-interruptible, as presently claimed. Specifically, Cowles

recites that:

To avoid a premature termination of a burst, RAS* cannot transition

high until after the last column associated with each row has been

latched. (Column 8, lines 63-65 of Cowles).

However, the sentence cited by the Examiner only pertains to termination of a burst
In response to a transition of the signal RAS*. The passage is silent with respect to the signal WE*.
As discussed above, Cowles discloses that a transition of the signal WE* during a burst can
terminate the burst in both the standard BEDO operation and in the continuous BEDO (CBEDO)
operation. In particular, Cowles states:

The control circuit[r]y determines when a current data burst should

be terminated based upon the states of RAS* 114, CAS* 124 and

WE* 136. In the standard BEDO operation described above, control

circuitry 138 terminated a data burst when WE* transitioned

during a burst, or when both CAS* and RAS* transitioned high. In

aCBEDO operation, control circuitry 138 does not terminate a burst

operation when CAS* and RAS* go high, but looks to WE* for an

indication that a burst operation is to be terminated. (Column 7,

lines 52-61 of Cowles; emphasis added).

To terminate a continuous burst read operation, the WE* signal

merely has to transition high prior to a falling edge of the CAS*

signal. (Col. 8, 11. 33-36 of Cowles; emphasis added).
Cowles expressly states that the method of operation of the memory device includes (i) receiving
a signal on a write enable input and (ii) terminating the step of outputting data in response to the
signal.”’ Furthermore, the fact that Cowles addresses a way to avoid a premature termination of a

burst due to the signal RAS* is acknowledgment that the burst can be prematurely terminated

(i.e.,interrupted). Therefore, the burst is not non-interruptible, as presently claimed.

77 See column 11, lines 37-41 and column 12, lines 36-40 of Cowles.
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Because Cowles teaches that a burst can be terminated by at least a transition of a
write enable signal WE* during a read or write access, whether in a BEDO or a CBEDO operating
mode, Cowles fails to disclose or suggest the non-interruptible generation of a predetermined
number of internal address signals, as presently claimed. Therefore, Cowles does not disclose or
suggest each and every element of the presently pending claim 13, arranged as in the presently
pending claim 13. As such, the claims of Group 7 are fully patentable over the cited reference’ and

the rejection should be reversed.

8. Group 8 (claim 15) is fully patentable over Cowles

Claim 15 depends indirectly from claim 13 and, therefore, includes the limitations
of claim 13. Consequently, the arguments presented in support of the patentability of claim 13 are
hereby incorporated by reference in support of claim 15. Claim 15 further recites that a
programming step is performed using bond options.

Cowles does not disclose or suggest each and every element of the presently pending
claim 6. Specifically, Cowles is silent regarding bond options.” In particular, the Office Action

fails to point to any specific language or figure in Cowles that is considered to disclose or suggest

8 Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland Golf Co., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Scripps Clinic
& Research Found. v. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed. Cir. 1991).
Scripps Clinic & Research Found. V. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010
(Fed. Cir. 1991).

7 Appellant’s representative has downloaded an electric version of the Cowles reference and
performed a search for the words “bond” and “bond option”, with no such occurrences.
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a programming step performed using bond options, as presently claimed.** Furthermore, the
position taken in the Office Action that “it is well known in the art to include multiple modes of
operation selected by bond options™' does not adequately address the deficiencies of Cowles to
support the rejection under 35 U.S.C. § 102. In particular, the Federal Circuit has stated:

To serve as anticipation, when the reference is silent about the

asserted inherent characteristic, such gap in the reference may be

filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily present in the

thing described in the reference, and it would be so recognized by

persons of ordinary skill.*

Even assuming, arguendo, it is well known in the art to include multiple modes of
operation selected by bond options as urged by the Examiner,” the Examiner failed to present any
evidence that a person of ordinary skill would recognize a programming step performed using bond
options, as necessarily present in Cowles. Inherency requires certainty of results, not mere

possibility.** Therefore, because Cowles does not disclose or suggest each and every element of the

presently pending claim 15, arranged as in the present claim 15, the Examiner has not met the

% See page 6, lines 9-12 of the Office Action mailed October 22, 2002.
81 See page 6, lines 9-12 of the Office Action mailed October 22, 2002.

% Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted, emphasis added) See also Inre Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir.
1993) (unpublished) (“under section 102(b), anticipation requires that the prior art reference disclose
either expressly or under the principles of inherency, every limitation of the claim™).

% See page 6, lines 9-12 of the Office Action mailed October 22, 2002.

% See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc., 9 U.S.P.Q. 2d 1001 (EDKy
1988). See also, In re Oelrich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981).
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Office’s burden of factually establishing a prima facie case of anticipation.” As such, the presently

pending claim 15 is fully patentable over Cowles and the rejection should be reversed.

9. Group 9 (claim 17) is fully patentable over Cowles

Claim 17 depends directly from claim 13 and, therefore, includes the limitations of
claim 13. Consequently, the arguments presented in support of the patentability of claim 13 are
hereby incorporated by reference in support of claim 17. Claim 17 further recites the step of
selecting the predetermined number of internal address signals to provide time for at least one
writeback or refresh cycle.®

Cowles does not disclose or suggest each and every element of the presently pending
claim 17. Specifically, Cowles is silent regarding selecting the predetermined number of internal
address signals to provide time for atleast one writeback or refresh cycle, as presently claimed.*’
In particular, the lines of Cowles cited by the Examiner in support of the rejection do not address
selecting the predetermined number of internal address signals to provide time for at least one

writeback or refresh cycle, as presently claimed.®® The Federal Circuit has stated:

% Lindemann Maschinenfabrik GmbH v. American Hoist & Derrick Co.,221 USPQ 481,485

(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure of each

and every element of the claimed invention, arranged as in the claim). /n re Skinner, 2 USPQ2d

1788, 1788-89 (B.P.A.L. 1986)(“[i]t is by now well settled that the burden of establishing a prima

Jacie case of anticipation resides with the Patent and Trademark Office™). See also Ex parte Natale,
11 USPQ2d 1222, 1226 (B.P.A.L. 1989) .

% See page 3, paragraph no. 12 of the final Office Action dated May 24, 2002.

¥ Appellant’s representative has downloaded an electric version of the Cowles reference and
performed a search for the words “writeback” and “refresh”, with no such occurrences.

% See page 6, line 20 through page 7, line 2 of the Office Action mailed October 22, 2002.
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To serve as anticipation, when the reference is silent about the

asserted inherent characteristic, such gap in the reference may be

filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily present in the

thing described in the reference, and it would be so recognized by

persons of ordinary skill.?

The Examiner failed to present any evidence that a person of ordinary skill would
recognize that selecting a burst length to provide time for at least one writeback or refresh cycle is
necessarily present in Cowles.” Specifically, the sections of Cowles cited by the Examiner in

support of the rejection of claim 17 provide:

To terminate a continuous burst read operation, the WE* signal
merely has to transition high prior to a falling edge of the CAS*

signal.

Kok

To avoid a premature termination of a burst, RAS* cannot transition

high until after the last column associated with each row has been

latched.”
The portions of Cowles cited by the Examiner are silent regarding selecting the predetermined
number of internal address signals to provide time for at least one writeback or refresh cycle, as

presently claimed. Furthermore, the Examiner provided no line of reasoning why the passages were

considered to make clear that the missing descriptive matter was necessarily present in the memory

¥ Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished) (“under section 102(b), anticipation requires that the prior art reference disclose either
expressly or under the principles of inherency, every limitation of the claim”).

” See page 6, line 20 through page 7, line 2 of the Office Action mailed October 22, 2002.

?! See page 6, line 20 through page 7, line 2 of the Office Action mailed October 22, 2002
(citing column &, lines 33-36 and 63-65 of Cowles).
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device of Cowles. Inherency requires certainty of results, not mere possibility.”” Therefore, because
Cowles does not disclose or suggest each and every element of the presently pending claim 17,
arranged as in the present claim 17, the Examiner failed to meet the Office’s burden of factually
establishing a prima facie case of anticipation.” As such, the presently pending claim 17 is fully

patentable over the cited reference and the rejection should be reversed.

10. Group 10 (claim 21) is fully patentable over Cowles

Claim 21 depends directly from claim 1 and, therefore, includes the limitations of
claim 1. Consequently, the arguments presented in support of the patentability of claim 1 are hereby
incorporated by reference in support of claim 21. Claim 21 further recites that the circuit further
comprises address and control busses configured to present the external address signal and one or
more control signals, where the busses are freed up during the generation of the predetermined
number of internal address signals.

Cowles does not disclose or suggest each and every element of the presently pending
claim 21, arranged as in the presently pending claim 21. Specifically, Cowles is silent regarding
address and control busses configured to present the external address signal and one or more control

signals, where the busses are freed up during the generation of the predetermined number of

” See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc., 9 U.S.P.Q. 2d 1001 (ED Ky
1988). See also, In re Oelrich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981).

? Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick Co.,221 USPQ 481,485

(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure of each

and every element of the claimed invention, arranged as in the claim). /n re Skinner, 2 USPQ2d

1788, 1788-89 (B.P.A.L 1986)(“[i]t is by now well settled that the burden of establishing a prima

Jacie case of anticipation resides with the Patent and Trademark Office”). See also Ex parte Natale,
11 USPQ2d 1222, 1226 (B.P.A.I 1989).
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internal address signals, as presently claimed.”® In particular, the lines of Cowles cited by the
Examiner in support of the rejection do not address address and control busses configured to present
the external address signal and one or more control signals, where the busses are freed up during
the generation of the predetermined number of internal address signals, as presently claimed.*
Furthermore, the Federal Circuit has stated:

To serve as anticipation, when the reference is silent about the

asserted inherent characteristic, such gap in the reference may be

filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily present in the

thing described in the reference, and it would be so recognized by

persons of ordinary skill.>

The Examiner failed to present any evidence that a person of ordinary skill would
recognize that Cowles necessarily presents address and control busses configured to present the
external address signal and one or more control signals, where the busses are freed up during the

generation of the predetermined number of internal address signals, as presently claimed.”

Inherency requires certainty of results, not mere possibility.” Therefore, because Cowles does not

** Appellant’srepresentative has downloaded an electric version of the Cowles reference and
performed a search for the words “free,” “freed up,” “share” and “sharing”, with no such
occurrences.

» See page 7, lines 15-19 of the Office Action mailed October 22, 2002.

* Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished) (“under section 102(b), anticipation requires that the prior art reference disclose either
expressly or under the principles of inherency, every limitation of the claim”).

7 See page 7, lines 15-19 of the Office Action mailed October 22, 2002.

% See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc., 9 U.S.P.Q.2d 1001 (E.D.Ky
1988). See also, In re Oelrich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981).
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disclose or suggest each and every element of the presently pending claim 21, arranged as in the
present claim 21, the Examiner failed to meet the Office’s burden of factually establishing a prima
facie case of anticipation.” As such, the presently pending claim 21 is fully patentable over the cited

reference and the rejection should be reversed.

B. CONCLUSION

Cowles does not disclose or suggest a logic circuit configured to generate a
predetermined number of the internal address signals in response to (i) an external address signal,
(i1) a clock signal and (iii) one or more control signals, where the generation of the predetermined
number of internal address signals is non-interruptible, as presently claimed. Hence, the Examiner
has clearly erred with respect to the patentability of the claimed invention. It is respectfully

requested that the Board overturn the Examiner’s rejection of all pending claims, and hold that the

* Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick Co.,221 USPQ 481, 485

(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure of each

and every element of the claimed invention, arranged as in the claim). In re Skinner, 2 USPQ2d

1788, 1788-89 (B.P.A.L. 1986) (“[i]t is by now well settled that the burden of establishing a prima

Jacie case of anticipation resides with the Patent and Trademark Office™). See also Ex parte Natale,
11 USPQ2d 1222, 1226 (B.P.A.1. 1989).
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claims are not rendered anticipated or obvious by the cited reference. However, should the Board
find the arguments herein in support of independent claims 1, 12 and/or 13 unpersuasive, the Board
is respectfully requested to carefully consider the arguments set forth above in support of each of the
independently patentable groups.

Respectfully submitted,

CHRISTOPHER P. MAIORANA, P.C.

TS5, 20 i)

Robert M. Miller
Reg. No. 42,892

Dated: March 24, 2003

24025 Greater Mack

Suite 200

St. Clair Shores, MI 48080
(586) 498-0670
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IX. APPENDIX

CLAIMS IN CURRENT FORM

1. (AMENDED) A circuit comprising:

a memory comprising a plurality of storage elements each
configured to read and write data in response to an internal
address signal; and

a logic circuit configured to generate a predetermined
number of said internal address signals in response to (i) an
external address signal, (ii) a clock signal and (iii) one or more
control signals, wherein said generation of said predetermined

number of internal address signals is non-interruptible.

2. (AMENDED) The circuit according to claim 1, wherein
sald predetermined number of internal address signals is determined

by a fixed burst length.

3. (AMENDED) The circuit according to claim 1, wherein
said predetermined number of internal address signals is at least

4.

4, (AMENDED) The circuit according to claim 1, wherein

sald predetermined number of internal address signals is 8.
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5. (AMENDED) The circuit according to claim 2, wherein

said fixed burst length is programmable.

6. (AMENDED) The circuit according to claim 5, wherein

said fixed burst length is programmed by bond options.

7. (AMENDED) The circuit according to claim 5, wherein
said fixed burst length is programmed by voltage levels on external

pins.

8. (AMENDED) The circuit according to claim 1, wherein

said memory comprises a static random access memory .

9. (AMENDED) The circuit according to claim 1, wherein

said memory comprises a dynamic random access memory .

10. (AMENDED) The circuit according to claim 9, wherein
said predetermined number of internal address signals is chosen to

provide time for at least one writeback or refresh cycle.

Docket Number:0325.00309
Application No.: 09/504,344 43

NANYA TECHNOLOGY EXHIBIT 1002
NANYA TECHNOLOGY CORP. V. MONTEREY RESEARCH, LLC



11. (AMENDED) The circuit according to claim 1, wherein
sald predetermined number of internal address signals is chosen to

meet predetermined criteria for sharing address and control busses.

12. (AMENDED) A circuit comprising:

means for reading data from and writing data to a
plurality of storage elements in response to a plurality of
internal address signals; and

means for generating a predetermined number of said
internal address signals in response to (i) an external address
signal, (ii) a clock signal and (iii) one or more control signals,
wherein said generation of said predetermined number of internal

address signals is non-interruptible.

13. (AMENDED) A method of providing a fixed burst length
data transfer comprising the steps of:

accessing a memory in response to a plurality of internal
address signals; and

generating a predetermined number of said internal
address signals in response to (i) an external address signal, (ii)

a clock signal and (iii) a control signal, wherein said generation
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of said predetermined number of internal address signals is non-interruptible.

14. The method according to claim 13, further comprising

the step of programming said predetermined number.

15. The method according to claim 14, wherein said

programming step is performed using bond options.

16. The method according to claim 14, wherein said

programming step is performed using voltage levels.

17. (AMENDED) The method according to claim 13, further
comprising the step of selecting said predetermined number to

provide time for at least one writeback or refresh cycle.

18. The circuit according to claim 1, wherein said logic
circuit comprises a counter configured to generate said

predetermined number of internal address signals.

19. (AMENDED) The circuit according to claim 1, wherein
said external address signal comprises an initial address for data

transfers to and from said memory.
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~ s oM

1 20. A memory device according to claim 1, wherein said
2 circuit is an integrated circuit.

1 21. (AMENDED) The circuit according to claim 1, further
2 comprising address and control busses configured to present said
3 external address signal and said one or more control signals,
4 wherein said busses are freed up during the generation of said
5 predetermined number of internal address signals.
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I. REAL PARTY IN INTEREST

The real party in interest is the Assignee, Cypress Semiconductor Corporation.

II. RELATED APPEALS AND INTERFERENCES

There are no related appeals or interferences known to the Appellant, the Appellant’s
legal representative, or the Assignee which will directly affect or be directly affected by or have a

bearing on the Board’s decision in the pending appeal.

III. STATUS OF CLAIMS

Claims 1-21 are pending and remain rejected. The Appellant hereby appeals the

rejection of claims 1-21. A copy of the currently pending claims is included in the Appendix.

IV. STATUS OF AMENDMENTS

Appellant is appealing a final Office Action issued by the Examiner on October 22,
2002. On December 16, 2002, Appellant filed an Amendment After Final. An Advisory Action
dated January 10, 2003 entered the amendment and maintained the rejection. Appellant filed a
Notice of Appeal on January 22, 2003. The Notice of Appeal was received by the B.P.A.L on

January 28, 2003.
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V. SUMMARY OF INVENTION

In one embodiment, the present invention concerns a circuit (100) comprising a
memory (104) and a logic circuit(102). The memory may comprise a plurality of storage elements
each configured to read and write data in response to an internal address si gnal (ADDR_INT). The
logic circuit may be configured to generate a predetermined number of the internal address signals
in response to (i) an external address signal (ADDR_EXT), (i1) a clock signal (CLK) and (iii) one
or more control signals (LOAD, ADV, BURST). The generation of the predetermined number of
internal address signals is non-interruptible?.

In another embodiment, the present invention concerns a circuit (100) comprising (a)
means for reading data from and writing data to a plurality of storage elements in response to a
plurality of internal address signals (104) and (b) means for generating a predetermined number of
the internal address signals in response to (i) an external address si gnal, (ii) a clock signal and (iii)
one or more control signals (102). The generation of the predetermined number of internal address
signals is non-interruptible.’

In yet another embodiment, the present invention concerns a method of providing a
fixed burst length data transfer (see the signal DQ in FIGS. 5A, 5B and 6) comprising the steps of
(A) accessing a memory in response to a plurality of internal address signals and (B) generating a

predetermined number of the internal address signals in response to (i) an external address signal

? See FIG. 4 and pagel1, lines 11-17 of the specification.
*Id.
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(ADDR), (ii) a clock signal (CLK) and (iii) a control signal (ADV), where the generation of the

predetermined number of internal address signals is non-interruptible.*

VI. ISSUE
The issue is whether claims 1-21 are patentable under 35 U.S.C. §102(b) over

Cowles.?

VII. GROUPING OF CLAIMS

Appellant contends that the claims of the present invention do not stand or fall

together. In particular, the following groups of claims are separately patentable:

Group 1: Claims 1, 2-5, 8, 9, and 18-20 stand together.
Group 2: Claim 6 stands alone.

Group 3: Claim 7 stands alone.

Group 4: Claim 10 stands alone.

Group 5: Claim 11 stands alone.

Group 6: Claim 12 stands alone.

Group 7: Claim 13, 14 and 16 stand together.

Group 8: Claim 15 stands alone.

Group 9: Claim 17 stands alone.

Group 10: Claim 21 stands alone.

* See FIG. 4 and pagel1, lines 11-17 of the specification.
> U.S. Patent No. 5,729,504
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The claim(s) in each group is(are) separately patentable from the claim(s) in any other
groups. During prosecution, each independent and dependent claim is considered to be separately
patentable over every other claim.® As such, each of the above groups is considered to be separately
patentable over every other group.’

In particular, groups 1-5 concern a circuit, group 6 concerns a means plus function
and groups 7-10 concern a method. Since the means plus function claim of group 6 and the method
claims of groups 7-10 do not necessarily encompass all the structure comprising the circuit of the
claims of any of the groups 1-5, groups 1-5 are separately patentable with respect to groups 6-10.
Detailed reasons why the groups are patentable over the cited references are provided in the
Arguments below.

Group 2 is separately patentable over group 1 due to the added structure of group 2.
In particular, the recitation in claim 6 that the fixed burst length is programmed by bond options
provides claim 6 of group 2 with structure not recited the independent claim 1 of group 1. Therefore,
the dependent claim 2 in group 2 may be found patentable over the cited reference even if the
independent claim 1 in group 1 is not. As such, group 2 is separately patentable as compared to
group 1. Detailed reasons why claim 2 is separately distinguishable over the cited reference is

provided in the Arguments below.

5See, e. 8., Rowev. Dror, 42 USPQ2d 1550, 1552 (Fed. Cir. 1997), Preemption Devices, Inc.
v. Minnesota Mining and Manufacturing Company, 221 USPQ 841, 843 (Fed. Cir. 1984), and Jones
v. Hardy, 727 F.2d 1524, 1528, 220 USPQ 1021, 1024 (Fed. Cir. 1984) (It is well established that
each claim in a patent constitutes a separate invention.).

" Manual of Patent Examining Procedure (M.P.E.P.), Eighth Edition, August, 2001, §1206.
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Group 3 is separately patentable over groups 1 and 2 due to the added structure of
group 3. In particular, the recitation in claim 7 that the fixed burst length is programmed by voltage
levels at external pins provides claim 7 of group 3 with structure not recited the independent claim
1 of group 1 or the dependent claim 6 of group 2. Therefore, the dependent claim 7 in group 3 may
be found patentable over the cited reference even if the independent claim 1 in group 1 and the
dependent claim 6 in group 2 are not. As such, group 3 is separately patentable as compared to
groups 1 and 2. Detailed reasons why claim 7 is separately distinguishable over the cited reference
is provided in the Arguments below.

Group 4 is separately patentable over groups 1-3 due to the added structure of group
4. Inparticular, the recitation in claim 10 that the predetermined number of internal address signals
is chosen to provide time for at least one writeback or refresh cycle provides claim 10 of group 4
with structure not recited the independent claim 1 of group 1 or the dependent claims 6 and 7 of
groups 2 and 3. Therefore, the dependent claim 10 in group 4 may be found patentable over the cited
reference even if the independent claim 1 in group 1 and the dependent claims 6 and 7 in groups 2
and 3 arenot. As such, group 4 is separately patentable as compared to groups 1, 2 and 3. Detailed
reasons why claim 10 is separately distinguishable over the cited reference is provided in the
Arguments below.

Group 5 is separately patentable over groups 1-4 due to the added structure of group
5. Inparticular, the recitation in claim 11 that the predetermined number of internal address signals
is chosen to meet predetermined criteria for sharing address and control busses provides claim 11
of group S5 with structure ngt recited the independent claim 1 of group 1 or the dependent claims 6,
7 and 10 of groups 2-4. Therefore, the dependent claim 11 in group Smay be found patentable over
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the cited reference even if the independent claim 1 in group 1 and the dependent claims 6, 7 and 10
in groups 2-4 are not. As such, group 5 is separately patentable as compared to groups 1-4. Detailed
reasons why claim 11 is separately distinguishable over the cited reference is provided in the
Arguments below.

The means plus function of group 6 is separately patentable over the circuit of groups
1-5 and/or the method of groups 7-10 because group 6 includes the means to perform the claimed
functions. In particular, independent claim 12 in group 6 provides means for generating a
predetermined number of the internal address signals where the generation of the predetermined
number of internal address signals is non-interruptible not necessarily provided for in groups 1-5 and
7-10. References to the specific means plus the respective specific functions in claim 12 provide
separately distinguishable limitations over the cited reference. Therefore, claim 12 may be found
patentable over the cited reference even if groups 1-5 and 7-10 are not. As such, group 6 is
separately patentable as compared to groups 1-5 and 7-10. Detailed reasons why claim 12 is
separately distinguishable over the cited reference is provided in the Arguments below.

The method of group 7 is separately patentable over the apparatus of groups 1-5
and/or the means plus function of group 6 because group 7 involves process steps and/or specific
circuit elements not necessarily in groups 1-6. In particular, independent claim 13 in group 7
provides the step of generating a predetermined number of the internal address signals where the
generation of the predetermined number of internal address signals is non-interruptible. Independent
claim 1 in group 1, dependent claims 6, 7, 10, and 11 in groups 2-5, and/or independent claim 12 in
group 6 recite structure not necessarily provided for in group 7. Therefore, claims 1, 6, 7, 10, 11
and 12 in groups 1-6 may be found patentable over the cited reference even if claim 14 in group 7
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isnot. As such, group 7 is separately patentable as corlqpared to groups 1-6. Detailed reasons why
claim 14 is separately distinguishable over the cited reference is provided in the Arguments below.

Group 8 is separately patentable over group 7 due to the added step of group 8. In
particular, claim 15 includes the step of programming the fixed burst length using bond options not
provided for by the independent claim 13 in group 7. Therefore, the dependent claim 15 in group
8 may be found patentable over the cited reference even if the independent claim 13 in group 7 is
not. As such, group 8 is separately patentable as compared to group 7. Detailed reasons why claim
15 is separately distinguishable over the cited reference is provided in the Arguments below.

Group 9 is separately patentable over group 7 due to the added step of group 9. In
particular, claim 17 which includes the step of selecting the predetermined number to provide time
for at least one writeback or refresh cycle. Independent claim 1 in group 1, dependent claims 6, 7,
10, and 11 in groups 2-5, and/or independent claim 12 in group 6 recite structure not necessarily
provided for in group 9. Therefore, claims 1, 6, 7, 10, 11 and 12 in groups 1-6 may be found
patentable over the cited reference even if claim 17 in group 9 is not. As such, group 9 is separately
patentable as compared to groups 1-7. Detailed reasons why claim 17 is separately distinguishable
over the cited reference is provided in the Arguments below.

Group 10 is separately patentable over group 1 due to the added structure of group
10. In particular, the recitation in claim 21 of address and control busses configured to present the
external address signal and the one or more control signals, where the busses are freed up during the
generation of the predetermined number of internal address signals provides claim 21 of group 10
with structure not recited the independent claim 1 of group 1. Therefore, the dependent claim 21 in
group 10 may be found patentable over the cited reference even if the independent claim 1 in group
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1 is not. As such, group 10 is separately patentable as compared to group 1. Detailed reasons why

claim 21 is separately distinguishable over the cited reference is provided in the Arguments below.

VIII. ARGUMENTS

A. Selected groupings of the claims are each patentable over Cowles

35 U.S.C. §102

As set forth in the Final Office Action,® claims 1-21 are rejected under 35 U.S.C. §
102(b) as anticipated by Cowles.’

The Federal Circuit has stated that “[a]nticipation requires the presence in a single
prior art reference disclosure of each and every element of the claimed invention, arranged as in
the claim.”" The Federal circuit has added that the anticipation determination is viewed from one
of ordinary skill in the art: “There must be no difference between the claimed invention and the
reference disclosure, as viewed by a person of ordinary skill in the field of the invention.”"! As
explained herein below, because Cowles does not disclose or suggest each and every element of the
presently pending claims, arranged as in the claims, Cowles does not anticipate the presently claimed

invention.

® Page 5, paragraph no. 9 of the Final Office Action mailed October 22, 2002.
?U.S. Patent No. 5,729,504,

** Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland Golf Co., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Scripps Clinic
& Research Found. v. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed. Cir. 1991)
(Emphasis added by Appellant.).

"' Scripps Clinic & Research Found. V. Genentech Inc.,927F.2d 1565,18 U.S.P.Q.2d 1001,
1010 (Fed. Cir. 1991).
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1. Group 1 (claims 1, 2-5, 8, 9 and 18-20) is fully patentable over Cowles.

The presently pending claim 1 provides a circuit comprising a memory and a logic
circuit. The memory comprises a plurality of storage elements each configured to read and write
data in response to an internal address signal. The logic circuit is configured to generate a
predetermined number of the internal address signals in response to (1) an external address signal,
(i1) a clock signal and (iii) one or more control signals. The generation of the predetermined number
of internal address signals is non-interruptible.

Cowles does not disclose or suggest each and every element of the presently pending
claim 1, arranged as in claim 1. Specifically, Cowles does not disclose or suggest the
non-interruptible generation of the predetermined number of address si gnals as presently claimed.
Cowles is directed to a continuous burst EDO memory device.”> The Examiner admits that a
continuous burst of Cowles is interruptible.”® Specifically, the Examiner states that he agrees with
Appellant’s arguments with regard to termination of a continuous burst.”* In particular, the
Examiner admits that the interruptibility of a continuous burst is supported by the following passages
in Cowles:"*

To terminate a continuous burst read operation, the WE* signal

merely has to transition high prior to a falling edge of the CAS*
signal. (Column 8, lines 33-36 of Cowles; emphasis added).

"Title of Cowles.

P See page 2, paragraph no. 3, lines 4-6 of the Office Action mailed October 22, 2002.
“Id.

B
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The level of the WE* signal must remain high for read and low for
write burst accesses throughout the burst access. A low to high
transition within a burst write access will terminate the burst
access, preventing further writes from occurring. A high to low
transition on WE* within a burst read access will likewise
terminate the burst read access and will place the data output 110
in a high impedance state. (Column 7, lines 34-41 of Cowles;
emphasis added).

However, the Examiner urges that while a “continuous burst” can be terminated, a
“row burst” represents a fixed burst length with no interruption.'® Despite the position taken by the
Examiner, Cowles does not appear to draw such a distinction between bursts. Specifically, with
regard to a burst from a BEDO memory, Cowles states:

Once the memory device begins to output data in a burst read cycle,
the output drivers 34 will continue to drive the data lines without tri-
stating the data outputs during CAS* high intervals dependent on
the state of the output enable 42 and write enable 36 (OE* and
WE*) control lines, thus allowing additional time for the system to
latch the output data. (Column 3, line 65 through column 4, line 4 of
Cowles; emphasis added).

The control circuit[r]y determines when a current data burst should
be terminated based upon the state of RAS* 14, CAS* 24 and WE*
36. (Column 4, lines 63-65 of Cowles; emphasis added).

The level of the WE* signal must remain high for read and low
for write burst accesses throughout the burst access. A low to high
transition within a burst write access will terminate the burst access,
preventing further writes from occurring. A high to low transition on
WE* within a burst read access will likewise terminate the burst read
access and will place the data output 10 in a high impedance state.
(Column 5, lines 4-10 of Cowles; emphasis added).

Both RAS* and CAS* going high during a burst access will also
terminate the burst access cycle placing the data drivers in a high

' See page 2, paragraph no. 3, lines 6-9 of the Office Action mailed October 22,2002, which
appears to suggest that a continuous burst can be terminated or interrupted, while a row burst cannot.
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impedance output state, and resetting the burst length counter.
(Column 5, lines 25-28 of Cowles; emphasis added).

Thus, in BEDO memories, Cowles clearly teaches that there are three conditions that
will terminate (i.e., interrupt) a burst access:

1. WE* transitioning, either from low to high or from high to low;

2. RAS* and CAS* going high; or

3. OE* going high."”
Cowles is quite clear that WE* transitions will terminate both a row burst and a continuous burst
access. In particular, Cowles states:

The control circuit[r]y determines when a current data burst should

be terminated based upon the states of RAS* 114, CAS* 124 and

WE™* 136. In the standard BEDO operation described above, control

circuitry 138 terminated a data burst when WE* transitioned

during a burst, or when both CAS* and RAS* transitioned high. In

a CBEDO operation, control circuitry 138 does not terminate a burst

operation when CAS* and RAS* go high, but looks to WE* for an

indication that a burst operation is to be terminated. (Column 7,

lines 52-61 of Cowles; emphasis added).

To terminate a continuous burst read operation, the WE* signal

merely has to transition high prior to a falling edge of the CAS*

signal. (Col. 8, 11. 33-36 of Cowles; emphasis added).

Therefore, since Cowles states that a transition of the signal WE* during a burst can
terminate the burst in both the standard BEDO operation and in the continuous BEDO (CBEDO)
operation, Cowles explicitly teaches that a premature termination of a row burst can take place.

FIG. 4 of Cowles further evidences that row bursts are interruptible. Specifically,

FIG. 4 illustrates a burst access starting at column address “COLn” is terminated (i.e., interrupted)

"7 However, the state of OE*, arguably, may have little, if anything, to do with generating
a predetermined number of internal addresses.
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when the signal WE* transitions from low to high."® Furthermore, Cowles shows addressing
sequences for burst lengths of 2, 4, and 8 cycles.”” However, FIG. 4 of Cowles illustrates a burst
access starting at the column address “COLp” is interrupted after only three cycles by the signal
RAS* rising.” With regard to the operations illustrated in FIG. 4, Cowles further states:

It will be appreciated that the read and write operations performed on
a single memory row of the memory of FIG. 5 are identical to the
operation of the memory of FIG. 1 as shown in FIG. 3. That is, after
completing a burst read, the WE* signal transitions low and the next
falling edge of CAS* latches a new column address for a burst write
operation. Likewise, the timing diagram of FIG. 4 depicting burst
write access cycles followed by burst read cycles can be replicated
with the memory of the present invention. As such, BEDO
memory devices can be replaced with CBEDO memory devices
without effecting the operation of the memory support system. It will
further be appreciated by those skilled in the art that the memory
device of FIG. 5 can operate with burst lengths of 2, 4, 8, or full row
cycles. (Column 8, lines 37-50 of Cowles; emphasis added).

Therefore, despite the position taken by the Examiner,”’ Cowles does not disclose or suggest

generating a predetermined number of internal address signals, where the generation of the

predetermined number of internal address signals is non-interruptible, as presently claimed.
Furthermore, contrary to the position taken by the Examiner,” merely because

Cowles teaches that a premature termination of a burst may be avoided, it does not necessarily (or

'® See column 6, lines 1-6 of Cowles.

"% See FIG. 2, column 4, lines 14-18 and column 8, lines 48-50 of Cowles.

* See FIG. 4 and column 6, lines 6-9 of Cowles).

*! See page 2, paragraph no. 3, lines 6-9 of the Office Action mailed October 22, 2002.

# See page 2, last two lines through page 3, line 3 of the Office Action mailed October 22,
2002.
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logically) follow that the burst is non-interruptible, as presently claimed. Specifically, Cowles

recites that:

To avoid a premature termination of a burst, RAS* cannot transition
high until after the last column associated with each row has been
latched. (Column 8, lines 63-65 of Cowles).

However, the sentence cited by the Examiner only pertains to termination of a burst
inresponse to a transition of the signal RAS*. The passage is silent with respect to the signal WE*:.
As discussed above, Cowles discloses that a transition of the signal WE* during a burst can
terminate the burst in both the standard BEDO operation and in the continuous BEDO (CBEDO)
operation. In particular, Cowles states:

The control circuit[r]y determines when a current data burst should
be terminated based upon the states of RAS* 114, CAS* 124 and
WE* 136. Inthe standard BEDO operation described above, control
circuitry 138 terminated a data burst when WE* transitioned
during a burst, or when both CAS* and RAS* transitioned high. In
a CBEDO operation, control circuitry 138 does not terminate a burst
operation when CAS* and RAS* go high, but looks to WE* for an
indication that a burst operation is to be terminated. (Column 7,
lines 52-61 of Cowles; emphasis added).

To terminate a continuous burst read operation, the WE* signal
merely has to transition high prior to a falling edge of the CAS*
signal. (Col. 8, 11. 33-36 of Cowles; emphasis added).

Cowles expressly states that the method of operation of the memory device includes (i) receiving
a signal on a write enable input and (ii) terminating the step of outputting data in response to the
signal.” Furthermore, the fact that Cowles addresses a way to avoid a premature termination of a
burst due to the signal RAS* is acknowledgment that the burst can be prematurely terminated

(i.e.,interrupted). Therefore, the burst is not non-interruptible, as presently claimed.

5 See column 11, lines 37-41 and column 12, lines 36-40 of Cowles.
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Because Cowles teaches that a burst can be terminated by at least a transition ofa
write enable signal WE* during a read or write access, whether ina BEDO or a CBEDO operating
mode, Cowles fails to disclose or suggest the non-interruptible generation of a predetermined
number of internal address signals, as presently claimed. Therefore, Cowles does not disclose or
suggest each and every clement of the presently pending claim 1, arranged as in the presently
pending claim 1. As such, the presently pending claim 1 is fully patentable over the cited reference™

and the rejection should be reversed.

2. Group 2 (claim 6) is fully patentable over Cowles

Claim 6 depends indirectly from claim 1 and, therefore, includes the limitations of
claim 1. Consequently, the arguments presented in support of the patentability of claim 1 are hereby
incorporated by reference in support of claim 6. Claim 6 further recites that a fixed burst length is
programmed by bond options.

Cowles does not disclose or suggest each and every element of the presently pending
claim 6. Specifically, Cowles is silent regarding programming a fixed burst length by bond
options.”> In particular, the Office Action fails to point to any specific language or figure in Cowles

that is considered to disclose or suggest a fixed burst length is programmed by bond options, as

% Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland Golf Co., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Scripps Clinic
& Research Found. v. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed. Cir. 1991).
Scripps Clinic & Research Found. V. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010
(Fed. Cir. 1991).

2 Appellant’s representative has downloaded an electric version of the Cowles reference and
performed a search for the words “bond” and “bond option”, with no such occurrences.
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presently claimed.”® Furthermore, the position taken in the Office Action that “it is well known in
the art to include multiple modes of operation selected by bond options™” does not adequately
address the deficiencies of Cowles to support the rejection under 35 U.S.C. § 102. In particular, the
Federal Circuit has stated:

To serve as anticipation, when the reference is silent about the

asserted inherent characteristic, such gap in the reference may be

filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily present in the

thing described in the reference, and it would be so recognized by

persons of ordinary skill.?®

Even assuming, arguendo, it is well known in the art to include multiple modes of
operation selected by bond options as urged by the Examiner,” the Examiner failed to present any
evidence that a person of ordinary skill would recognize bond options for programming a burst
length are necessarily present in Cowles. Inherency requires certainty of results, not mere

possibility.”® Therefore, because Cowles does not disclose or suggest each and every element of the

presently pending claim 6, arranged as in the present claim 6, the Examiner failed to meet the

26 See page 6, lines 9-12 of the Office Action mailed October 22, 2002.
*7 See page 6, lines 9-12 of the Office Action mailed October 22, 2002.

% Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished) (“‘under section 102(b), anticipation requires that the prior art reference disclose either
expressly or under the principles of inherency, every limitation of the claim”).

¥ See page 6, lines 9-12 of the Office Action mailed October 22, 2002.

* See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc.,9 U.S.P.Q.2d 1001 (ED.Ky
1988). See also, Inre Oelrich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981).
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Office’s burden of factually establishing a prima facie case of anticipation.” As such, the presently

pending claim 6 is fully patentable over the cited reference and the rejection should be reversed.

3. Group 3 (claim 7) is fully patentable over Cowles

Claim 7 depends indirectly from claim 1 and, therefore, includes the limitations of
claim 1. Consequently, the arguments presented in support of the patentability of claim 1 are hereby
incorporated by reference in support of claim 7. Claim 7 further recites that a fixed burst length is
programmed by voltage levels on external pins.

Cowles does not disclose or suggest each and every element of the presently pending
claim 7. Specifically, Cowles is silent regarding programming a fixed burst length by voltage levels
on external pins.”” In particular, the Examiner failed to point to any specific language or figure in
Cowles that is considered to disclose or suggest a fixed burst length is programmed by voltage
levels on external pins, as presently claimed.*® Furthermore, the conclusory statement in the Office

Action that “it is inherent to have voltage levels for each burst’* does not adequately address wh
g q y y

*! Lindemann Maschinenfabrik GmbH v. American Hoist & Derrick Co., 221 USPQ 481,485

(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure of each

and every element of the claimed invention, arranged as in the claim). /n re Skinner, 2 USPQ2d

1788, 1788-89 (B.P.A.L 1986) (“[i]t is by now well settled that the burden of establishing a prima

Jacie case of anticipation resides with the Patent and Trademark Office”). See also Ex parte Natale,
11 USPQ2d 1222, 1226 (B.P.A.I. 1989).

* Appellant’s representative has downloaded an electronic version of the Cowles reference
and performed a search for the words “bond” and “bond option”, with no such occurrences.

* See page 6, lines 9-12 of the Office Action mailed October 22, 2002.
* See page 6, lines 9-12 of the Office Action mailed October 22, 2002.
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a person of ordinary skill would recognize programming a fixed burst length by voltage levels
on external pins as being necessarily present in Cowles. In particular,

To serve as anticipation, when the reference is silent about the

asserted inherent characteristic, such gap in the reference may be

filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily present in the

thing described in the reference, and it would be so recognized by

persons of ordinary skill.”®
The Examiner has presented no evidence to support such a position.*® Inherency requires certainty
of results, not mere possibility.”’

Thus, the Examiner failed to factually establish that Cowles discloses or suggests
each and every element of the presently pending claim 7, arranged as in the present claim 7.%®
Therefore, the Examiner has not met the Office’s burden of factually establishing a prima facie case

39

of anticipation.”™ As such, claim 7 is fully patentable over Cowles and the rejection should be

reversed.

% Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished) (“under section 102(b), anticipation requires that the prior art reference disclose either
expressly or under the principles of inherency, every limitation of the claim”).

% See page 6, lines 13-15 of the Office Action.

7 See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc.,9U.S.P.Q. 2d 1001 (E.D.Ky
1988). See also, Inre Oelrich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981).

* Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland Golf Co., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Scripps Clinic
& Research Found. v. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed. Cir. 1991).

* In re Skinner, 2 USPQ2d 1788, 1788-89 (B.P.A.L 1986). See also Ex parte Natale, 11
USPQ2d 1222, 1226 (B.P.A.L 1989) (“[i]t is by now well settled that the burden of establishing a
prima facie case of anticipation resides with the Patent and Trademark Office”).
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4. Group 4 (claim 10) is fully patentable over Cowles

Claim 10 depends indirectly from claim 1 and, therefore, includes the limitations of
claim 1. Consequently, the arguments presented in support of the patentability of claim 1 are hereby
incorporated by reference in support of claim 10. Claim 10 further recites that the predetermined
number of internal address signals is chosen to provide time for at least one writeback or refresh
cycle.*

Cowles does not disclose or suggest each and every element ofthe presently pending
claim 10. Specifically, Cowles is silent regarding choosing the predetermined number of internal
address signals to provide time for at least one writeback or refresh cycle.* In particular, the lines
of Cowles cited by the Examiner in support of the rejection do not address choosing the
predetermined number of internal address signals to provide time for at least one writeback or refresh
cycle, as presently claimed.** The Federal Circuit has stated:

To serve as anticipation, when the reference is silent about the

asserted inherent characteristic, such gap in the reference may be

filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily present in the

thing described in the reference, and it would be so recognized by
persons of ordinary skill.®

“ See page 3, paragraph no. 12 of the final Office Action dated May 24, 2002.

“! Appellant’s representative has downloaded an electric version of the Cowles reference and
performed a search for the words “writeback™ and “refresh”, with no such occurrences.

* See page 6, line 20 through page 7, line 2 of the Office Action mailed October 22, 2002.

3 Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished) (“under section 102(b), anticipation requires that the prior art reference disclose either
expressly or under the principles of inherency, every limitation of the claim™).

Docket Number:0325.00309
Application No.: 09/504,344 20

NANYA TECHNOLOGY EXHIBIT 1002
NANYA TECHNOLOGY CORP. V. MONTEREY RESEARCH, LLC



The Examiner failed to present any evidence that a person of ordinary skill would
recognize that Cowles necessarily chooses a burst length to provide time for at least one writeback
orrefresh cycle.* Inherency requires certainty of results, not mere possibility.* Therefore, because
Cowles does not disclose or suggest each and every element of the presently pending claim 10,
arranged as in the present claim 10, the Examiner failed to meet the Office’s burden of factually
establishing a prima facie case of anticipation.*® As such, the presently pending claim 10 is fully

patentable over the cited reference and the rejection should be reversed.

5. Group 5 (claim 11) is fully patentable over Cowles

Claim 11 depends directly from claim 1 and, therefore, includes the limitations of
claim 1. Consequently, the arguments presented in support of the patentability of claim 1 are hereby
incorporated by reference in support of claim 11. Claim 11 further recites that the predetermined
number of internal address signals is chosen to meet predetermined criteria for sharing address and
control busses.

Cowles does not disclose or suggest each and every element of the presently pending

claim 11. Specifically, Cowles is silent regarding choosing the predetermined number of internal

*“ See page 6, line 20 through page 7, line 2 of the Office Action mailed October 22, 2002.

¥ See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc., 9 U.S.P.Q.2d 1001 (ED.Ky
1988). See also, In re Oelrich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981),

* Lindemann Maschinenfabrik GmbH v. American Hoist & Derrick Co., 221 USPQ 481,485

(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure of each

and every element of the claimed invention, arranged as in the claim). In re Skinner, 2 USPQ2d

1788, 1788-89 (B.P.A.L 1986) (“[i]t is by now well settled that the burden of establishing a prima

Jacie case of anticipation resides with the Patent and Trademark Office”). See also Ex parte Natale,
11 USPQ2d 1222, 1226 (B.P.A.I 1989).
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address signals to meet predetermined criteria for sharing address and control busses.*” In particular,
the lines of Cowles cited by the Examiner in support of the rejection do not address choosing the
predetermined number of internal address signals to meet predetermined criteria for sharing address
and control busses, as presently claimed.”® The Federal Circuit has stated:

To serve as anticipation, when the reference is silent about the

asserted inherent characteristic, such gap in the reference may be

filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily present in the

thing described in the reference, and it would be so recognized by

persons of ordinary skill.”

The Examiner failed to present any evidence that a person of ordinary skill would
recognize that Cowles necessarily chooses a burst length to meet predetermined criteria for sharing
address and control busses.”® Inherency requires certainty of results, not mere possibility.’!

Therefore, because Cowles does not disclose or suggest each and every element of the presently

pending claim 11, arranged as in the present claim 11, the Examiner failed to meet the Office’s

¥ Appellant’s representative has downloaded an electric version of the Cowles reference and
performed a search for the words “free,” “freed up,” “share” and “sharing”, with no such
occurrences.

* See page 7, lines 3-6 of the Office Action mailed October 22, 2002.

*“ Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264,20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished) (“under section 102(b), anticipation requires that the prior art reference disclose either
expressly or under the principles of inherency, every limitation of the claim”).

* See page 7, lines 3-6 of the Office Action mailed October 22, 2002.

>! See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc., 9 U.S.P.Q. 2d 1001 (ED.Ky
1988). See also, In re Oelrich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981).
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burden of factually establishing a prima facie case of anticipation.”® As such, the presently pending

claim 11 is fully patentable over the cited reference and the rejection should be reversed.

6. Group 6 (claim 12) is fully patentable over Cowles

The presently pending claim 12 provides (a) means for reading data from and writing
data to a plurality of storage elements in response to a plurality of internal address signals and (b)
means for generating a predetermined number of the internal address signals in response to (i) an
external address signal, (ii) a clock signal and (iii) one or more control signals, where the generation
of the predetermined number of internal address signals is non-interruptible.

Cowles does not disclose or suggest each and every element of the presently pending
claim 12, arranged as in claim 12. Specifically, Cowles does not disclose or suggest the
non-interruptible generation of the predetermined number of address signals, as presently claimed.
Cowles is directed to a continuous burst EDO memory device.”® The Examiner admits that a
continuous burst of Cowles is interruptible.”* Specifically, the Examiner states that he agrees with

Appellant’s arguments with regard to termination of a continuous burst.”® In particular, the

*? Lindemann Maschinenfabrik GmbH v. American Hoist & Derrick Co. ,221 USPQ 481,485

(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure of each

and every element of the claimed invention, arranged as in the claim). In re Skinner, 2 USPQ2d

1788, 1788-89 (B.P.A.L. 1986) (“[i]t is by now well settled that the burden of establishing a prima

Jacie case of anticipation resides with the Patent and Trademark Office”). See also Ex parte Natale,
11 USPQ2d 1222, 1226 (B.P.A.L. 1989).

*Title of Cowles.
** See page 2, paragraph no. 3, lines 4-6 of the Office Action mailed October 22, 2002.
55 Id
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Examiner admits that the interruptibility of a continuous burst is supported by the following passages
in Cowles:*®

To terminate a continuous burst read operation, the WE* signal
merely has to transition high prior to a falling edge of the CAS*
signal. (Column 8, lines 33-36 of Cowles; emphasis added).

The level of the WE* signal must remain high for read and low for
write burst accesses throughout the burst access. A low to high
transition within a burst write access will terminate the burst
access, preventing further writes from occurring. A high to low
transition on WE* within a burst read access will likewise
terminate the burst read access and will place the data output 110
in a high impedance state. (Column 7, lines 34-41 of Cowles;
emphasis added).

However, the Examiner urges that while a “continuous burst” can be terminated, a
“row burst” represents a fixed burst length with no interruption.”” Despite the position taken by the
Examiner, Cowles does not appear to draw such a distinction between bursts. Specifically, with
regard to a burst from a BEDO memory, Cowles states:

Once the memory device begins to output data in a burst read cycle,
the output drivers 34 will continue to drive the data lines without tri-
stating the data outputs during CAS* high intervals dependent on
the state of the output enable 42 and write enable 36 (OE* and
WE¥) control lines, thus allowing additional time for the system to
latch the output data. (Column 3, line 65 through column 4, line 4 of
Cowles; emphasis added).

The control circuit[r]y determines when a current data burst should
be terminated based upon the state of RAS* 14, CAS* 24 and WE*
36. (Column 4, lines 63-65 of Cowles; emphasis added).

*Id.

*"See page 2, paragraph no. 3, lines 6-9 of the Office Action mailed October 22,2002, which
appears to suggest that a continuous burst can be terminated or interrupted, while a row burst cannot.
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The level of the WE* signal must remain high for read and low
for write burst accesses throughout the burst access. A low to high
transition within a burst write access will terminate the burst access,
preventing further writes from occurring. A high to low transition on
WE* within a burst read access will likewise terminate the burst read
access and will place the data output 10 in a high impedance state.
(Column 5, lines 4-10 of Cowles; emphasis added).

Both RAS* and CAS* going high during a burst access will also
terminate the burst access cycle placing the data drivers in a high
impedance output state, and resetting the burst length counter.
(Column 5, lines 25-28 of Cowles; emphasis added).

Thus, in BEDO memories, Cowles clearly teaches that there are three conditions that
will terminate (i.e., interrupt) a burst access:

1. WE* transitioning, either from low to high or from high to low;

2. | RAS* and CAS* going high; or

3. OE* going high.
Cowles is quite clear that WE* transitions will termiﬁate both a row burst and a continuous burst
access. In particular, Cowles states:

The control circuit[r]y determines when a current data burst should
be terminated based upon the states of RAS* 114, CAS* 124 and
WE* 136. In the standard BEDO operation described above, control
circuitry 138 terminated a data burst when WE* transitioned
during a burst, or when both CAS* and RAS* transitioned high. In
a CBEDO operation, control circuitry 138 does not terminate a burst
operation when CAS* and RAS* go high, but looks to WE* for an
indication that a burst operation is to be terminated. (Column 7,
lines 52-61 of Cowles; emphasis added).

To terminate a continuous burst read operation, the WE* signal
merely has to transition high prior to a falling edge of the CAS*
signal. (Col. 8, 11. 33-36 of Cowles; emphasis added).

* However, the state of OE*, arguably, may have little, if anything, to do with generating
a predetermined number of internal addresses.
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Therefore, since Cowles states that a transition of the signal WE* during a burst can
terminate the burst in both the standard BEDO operation and in the continuous BEDO (CBEDO)
operation, Cowles explicitly teaches that a premature termination of a row burst can take place.

FIG. 4 of Cowles further evidences that row bursts are interruptible. Specifically,
FIG. 4 illustrates a burst access starting at column address “COLn” is terminated (i.e., interrupted)
when the signal WE* transitions from low to high.* Furthermore, Cowles shows addressing
sequences for burst lengths of 2, 4, and 8 cycles.** However, FIG. 4 of Cowles illustrates a burst
access starting at the column address “COLp” is interrupted after only three cycles by the signal
RAS* rising.®! With regard to the operations illustrated in FIG. 4, Cowles further states:

It will be appreciated that the read and write operations performed on
a single memory row of the memory of FIG. 5 are identical to the
operation of the memory of FIG. 1 as shown in FIG. 3. That is, after
completing a burst read, the WE* signal transitions low and the next
falling edge of CAS* latches a new column address for a burst write
operation. Likewise, the timing diagram of FIG. 4 depicting burst
write access cycles followed by burst read cycles can be replicated
with the memory of the present invention. As such, BEDO
memory devices can be replaced with CBEDO memory devices
without effecting the operation of the memory support system. It will
further be appreciated by those skilled in the art that the memory
device of FIG. 5 can operate with burst lengths of 2, 4, 8, or full row
cycles. (Column 8, lines 37-50 of Cowles; emphasis added).

% See column 6, lines 1-6 of Cowles.
% See FIG. 2, column 4, lines 14-18 and column 8, lines 48-50 of Cowles.
6! See FIG. 4 and column 6, lines 6-9 of Cowles.
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Therefore, despite the position taken by the Examiner,” Cowles does not disclose or suggest
generating a predetermined number of internal address signals, where the generation of the
predetermined number of internal address signals is non-interruptible, as presently claimed.

Furthermore, contrary to the position taken by the Examiner,* merely because
Cowles teaches that a premature termination of a burst may be avoided, it does not necessarily (or
logically) follow that the burst is non-interruptible, as presently claimed. Specifically, Cowles
recites that:

To avoid a premature termination of a burst, RAS* cannot transition

high until after the last column associated with each row has been

latched. (Column 8, lines 63-65 of Cowles).

However, the sentence cited by the Examiner only pertains to termination of a burst
in response to a transition of the signal RAS*. The passage is silent with respect to the signal WE*.
As discussed above, Cowles discloses that a transition of the signal WE* during a burst can
terminate the burst in both the standard BEDO operation and in the continuous BEDO (CBEDO)
operation. In particular, Cowles states:

The control circuit[r]y determines when a current data burst should

be terminated based upon the states of RAS* 114, CAS* 124 and

WE* 136. Inthe standard BEDO operation described above, control

circuitry 138 terminated a data burst when WE* transitioned

during a burst, or when both CAS* and RAS* transitioned high. In

a CBEDO operation, control circuitry 138 does not terminate a burst

operation when CAS* and RAS* go high, but looks to WE* for an

indication that a burst operation is to be terminated. (Column 7,
lines 52-61 of Cowles; emphasis added).

® See page 2, paragraph no. 3, lines 6-9 of the Office Action mailed October 22, 2002.

* See page 2, last two lines through page 3, line 3 of the Office Action mailed October 22,
2002.
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To terminate a continuous burst read operation, the WE* signal

merely has to transition high prior to a falling edge of the CAS*

signal. (Col. 8, 11. 33-36 of Cowles; emphasis added).

Cowles expressly states that the method of operation of the memory device includes (i) receiving
a signal on a write enable input and (ii) terminating the step of outputting data in response to the
signal.** Furthermore, the fact that Cowles addresses a way to avoid a premature termination of a
burst due to the signal RAS* is acknowledgment that the burst can be prematurely terminated
(1.e.,interrupted). Therefore, the burst is not non-interruptible, as presently claimed.

Because Cowles teaches that a burst can be terminated by at least a transition of a
write enable signal WE* during a read or write access, whether in a BEDO or a CBEDO operating
mode, Cowles fails to disclose or suggest the non-interruptible generation of a predetermined
number of internal address signals, as presently claimed. Therefore, Cowles does not disclose or
suggest each and every clement of the presently pending claim 12, arranged as in the presently

pending claim 12. As such, the presently pending claim 12 is fully patentable over the cited

reference® and the rejection should be reversed.

5 See column 11, lines 37-41 and column 12, lines 36-40 of Cowles.

% Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland Golf Co., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Scripps Clinic
& Research Found. v. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed. Cir. 1991).
Scripps Clinic & Research Found. V. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010
(Fed. Cir. 1991).
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7. Group 7 (claims 13, 14 and 16) is fully patentable over Cowles

The presently pending claim 13 provides the steps of (a) accessing a memory in
response to a plurality of internal address signals and (b) generating a predetermined number of the
internal address signals in response to (i) an external address signal, (ii) a clock signal and (iii) one
or more control signals, where the generation of the predetermined number of internal address
signals is non-interruptible. |

Cowles does not disclose or suggest each and every element of the presently pending
claim 13, arranged as in claim 13. Specifically, Cowles does not disclose or suggest the
non-interruptible generation of the predetermined number of address signals as presently claimed.
Cowles is directed to a continuous burst EDO memory device.®® The Examiner admits that a
continuous burst of Cowles is interruptible.”’” Specifically, the Examiner states that he agrees with
Appellant’s arguments with regard to termination of a continuous burst.® In particular, the
Examiner admits that the interruptibility of a continuous burst is supported by the following passages
in Cowles:*

To terminate a continuous burst read operation, the WE?* signal

merely has to transition high prior to a falling edge of the CAS*

signal. (Column 8, lines 33-36 of Cowles; emphasis added).

The level of the WE* signal must remain high for read and low for

write burst accesses throughout the burst access. A low to high
transition within a burst write access will terminate the burst

%Title of Cowles.

7 See page 2, paragraph no. 3, lines 4-6 of the Office Action mailed October 22, 2002.
®Id.

¥4
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access, preventing further writes from occurring. A high to low
transition on WE* within a burst read access will likewise
terminate the burst read access and will place the data output 110
in a high impedance state. (Column 7, lines 34-41 of Cowles;
emphasis added).

However, the Examiner urges that while a “continuous burst” can be terminated, a
“row burst” represents a fixed burst length with no interruption.” Despite the position taken by the
Examiner, Cowles does not appear to draw such a distinction between bursts. Specifically, with
regard to a burst from a BEDO memory, Cowles states:

Once the memory device begins to output data in a burst read cycle,
the output drivers 34 will continue to drive the data lines without tri-
stating the data outputs during CAS* high intervals dependent on
the state of the output enable 42 and write enable 36 (OE* and
WE¥) control lines, thus allowing additional time for the system to
latch the output data. (Column 3, line 65 through column 4, line 4 of
Cowles; emphasis added).

The control circuit[r]y determines when a current data burst should
be terminated based upon the state of RAS* 14, CAS* 24 and WE*
36. (Column 4, lines 63-65 of Cowles; emphasis added).

The level of the WE* signal must remain high for read and low
for write burst accesses throughout the burst access. A low to high
transition within a burst write access will terminate the burst access,
preventing further writes from occurring. A high to low transition on
WE* within a burst read access will likewise terminate the burst read
access and will place the data output 10 in a high impedance state.
(Column 5, lines 4-10 of Cowles; emphasis added).

Both RAS* and CAS* going high during a burst access will also
terminate the burst access cycle placing the data drivers in a high
impedance output state, and resetting the burst length counter.
(Column 5, lines 25-28 of Cowles; emphasis added).

" See page 2, paragraph no. 3, lines 6-9 of the Office Action mailed October 22, 2002, which
appears to suggest that a continuous burst can be terminated or interrupted, while a row burst cannot.
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Thus, in BEDO memories, Cowles clearly teaches that there are three conditions that
will terminate (i.e., interrupt) a burst access:

1. WE* transitioning, either from low to high or from high to low;

2. RAS* and CAS* going high; or

3. OE* going high.”!
Cowles is quite clear that WE* transitions will terminate both a row burst and a continuous burst
access. In particular, Cowles states:

The control circuit[r]y determines when a current data burst should

be terminated based upon the states of RAS* 114, CAS* 124 and

WE* 136. In the standard BEDO operation described above, control

circuitry 138 terminated a data burst when WE* transitioned

during a burst, or when both CAS* and RAS* transitioned high. In

aCBEDO operation, control circuitry 138 does not terminate a burst

operation when CAS* and RAS* go high, but looks to WE* for an

indication that a burst operation is to be terminated. (Column 7,

lines 52-61 of Cowles; emphasis added).

To terminate a continuous burst read operation, the WE* signal

merely has to transition high prior to a falling edge of the CAS*

signal. (Col. 8, 1. 33-36 of Cowles; emphasis added).

Therefore, since Cowles states that a transition of the signal WE* during a burst can
terminate the burst in both the standard BEDO operation and in the continuous BEDO (CBEDO)
operation, Cowles explicitly teaches that a premature termination of a row burst can take place.

FIG. 4 of Cowles further evidences that row bursts are interruptible. Specifically,

FIG. 4 illustrates a burst access starting at column address “COLn” is terminated (i.e., interrupted)

' However, the state of OE*, arguably, may have little, if anything, to do with generating
a predetermined number of internal addresses.
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when the signal WE* transitions from low to high.” Furthermore, Cowles shows addressing
sequences for burst lengths of 2, 4, and 8 cycles.” However, FIG. 4 of Cowles illustrates a burst
access starting at the column address “COLp” is interrupted after only three cycles by the signal
RAS* rising.”* With regard to the operations illustrated in FIG. 4, Cowles further states:

It will be appreciated that the read and write operations performed on
a single memory row of the memory of FIG. S are identical to the
operation of the memory of FIG. 1 as shown in FIG. 3. That is, after
completing a burst read, the WE* signal transitions low and the next
falling edge of CAS* latches a new column address for a burst write
operation. Likewise, the timing diagram of FIG. 4 depicting burst
write access cycles followed by burst read cycles can be replicated
with the memory of the present invention. As such, BEDO
memory devices can be replaced with CBEDO memory devices
without effecting the operation of the memory support system. It will
further be appreciated by those skilled in the art that the memory
device of FIG. 5 can operate with burst lengths of 2, 4, 8, or full row
cycles. (Column 8, lines 37-50 of Cowles; emphasis added).

Therefore, despite the position taken by the Examiner,” Cowles does not disclose or suggest

generating a predetermined number of internal address signals, where the generation of the
predetermined number of internal address signals is non-interruptible, as presently claimed.
Furthermore, contrary to the position taken by the Examiner,’® merely because

Cowles teaches that a premature termination of a burst may be avoided, it does not necessarily (or

2 See column 6, lines 1-6 of Cowles.

™ See FIG. 2, column 4, lines 14-18 and column 8, lines 48-50 of Cowles.

™ See FIG. 4 and column 6, lines 6-9 of Cowles.

" See page 2, paragraph no. 3, lines 6-9 of the Office Action mailed October 22, 2002.

76 See page 2, last two lines through page 3, line 3 of the Office Action mailed October 22,
2002.
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logically) follow that the burst is non-interruptible, as presently claimed. Specifically, Cowles

recites that:

To avoid a premature termination of a burst, RAS* cannot transition
high until after the last column associated with each row has been
latched. (Column 8, lines 63-65 of Cowles).

However, the sentence cited by the Examiner only pertains to termination of a burst
in response to a transition of the signal RAS*. The passage is silent with respect to the signal WE*.
As discussed above, Cowles discloses that a transition of the signal WE* during a burst can
terminate the burst in both the standard BEDO operation and in the continuous BEDO (CBEDO)
operation. In particular, Cowles states:

The control circuit[r]y determines when a current data burst should
be terminated based upon the states of RAS* 114, CAS* 124 and
WE* 136. Inthe standard BEDO operation described above, control
circuitry 138 terminated a data burst when WE* transitioned
during a burst, or when both CAS* and RAS* transitioned high. In
a CBEDO operation, control circuitry 138 does not terminate a burst
operation when CAS* and RAS* go high, but looks to WE* for an
indication that a burst operation is to be terminated. (Column 7,
lines 52-61 of Cowles; emphasis added).

To terminate a continuous burst read operation, the WE* signal
merely has to transition high prior to a falling edge of the CAS*
signal. (Col. 8, 11. 33-36 of Cowles; emphasis added).

Cowles expressly states that the method of operation of the memory device includes (i) receiving
a signal on a write enable input and (ii) terminating the step of outputting data in response to the
signal.” Furthermore, the fact that Cowles addresses a way to avoid a premature termination of a
burst due to the signal RAS* is acknowledgment that the burst can be prematurely terminated

(i-e.interrupted). Therefore, the burst is not non-interruptible, as presently claimed.

7 See column 11, lines 37-41 and column 12, lines 36-40 of Cowles.
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Because Cowles teaches that a burst can be terminated by at least a transition of a
write enable signal WE* during a read or write access, whether in a BEDO or a CBEDO operating
mode, Cowles fails to disclose or suggest the non-interruptible generation of a predetermined
number of internal address signals, as presently claimed. Therefore, Cowles does not disclose or
suggest each and every element of the presently pending claim 13, arranged as in the presently
pending claim 13. As such, the claims of Group 7 are fully patentable over the cited reference’® and

the rejection should be reversed.

8. Group 8 (claim 15) is fully patentable over Cowles

Claim 15 depends indirectly from claim 13 and, therefore, includes the limitations
of claim 13. Consequently, the arguments presented in support of the patentability of claim 13 are
hereby incorporated by reference in support of claim 15. Claim 15 further recites that a
programming step is performed using bond options.

Cowles does not disclose or suggest each and every element of the presently pending
claim 6. Specifically, Cowles is silent regarding bond options.” In particular, the Office Action

fails to point to any specific language or figure in Cowles that is considered to disclose or suggest

™ Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland Golf Co., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Seripps Clinic
& Research Found. v. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed. Cir. 1991).
Scripps Clinic & Research Found. V. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010
(Fed. Cir. 1991).

7 Appellant’s representative has downloaded an electric version of the Cowles reference and
performed a search for the words “bond” and “bond option”, with no such occurrences.
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a programming step performed using bond options, as presently claimed.*® Furthermore, the
position taken in the Office Action that “it is well known in the art to include multiple modes of
operation selected by bond options™® does not adequately address the deficiencies of Cowles to
support the rejection under 35 U.S.C. § 102. In particular, the Federal Circuit has stated:

To serve as anticipation, when the reference is silent about the

asserted inherent characteristic, such gap in the reference may be

filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily present in the

thing described in the reference, and it would be so recognized by

persons of ordinary skill.*

Even assuming, arguendo, it is well known in the art to include multiple modes of
operation selected by bond options as urged by the Examiner,” the Examiner failed to present any
evidence that a person of ordinary skill would recognize a programming step performed using bond
options, as necessarily present in Cowles. Inherency requires certainty of results, not mere

possibility.* Therefore, because Cowles does not disclose or suggest each and every element of the

presently pending claim 15, arranged as in the present claim 15, the Examiner has not met the

% See page 6, lines 9-12 of the Office Action mailed October 22, 2002.
¥ See page 6, lines 9-12 of the Office Action mailed October 22, 2002.

* Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted, emphasis added) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir.
1993) (unpublished) (“under section 102(b), anticipation requires that the prior art reference disclose
either expressly or under the principles of inherency, every limitation of the claim”).

® See page 6, lines 9-12 of the Office Action mailed October 22, 2002.

% See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc., 9 U.S.P.Q. 2d 1001 (EDKy
1988). See also, In re Oelrich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981).
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Office’s burden of factually establishing a prima facie case of anticipation.®” As such, the presently

pending claim 15 is fully patentable over Cowles and the rejection should be reversed.

9. Group 9 (claim 17) is fully patentable over Cowles

Claim 17 depends directly from claim 13 and, therefore, includes the limitations of
claim 13. Consequently, the arguments presented in support of the patentability of claim 13 are
hereby incorporated by reference in support of claim 17. Claim 17 further recites the step of
selecting the predetermined number of internal address signals to provide time for at least one
writeback or refresh cycle.?

Cowles does not disclose or suggest each and every element of the presently pending
claim 17. Specifically, Cowles is silent regarding selecting the predetermined number of internal
address signals to provide time for at Jeast one writeback or refresh cycle, as presently claimed.”
In particular, the lines of Cowles cited by the Examiner in support of the rejection do not address
selecting the predetermined number of internal address signals to provide time for at least one

writeback or refresh cycle, as presently claimed.® The Federal Circuit has stated:

¥ Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick Co.,221 USPQ481,485

(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure of each

and every element of the claimed invention, arranged as in the claim). /n re Skinner, 2 USPQ2d

1788, 1788-89 (B.P.A.L 1986)(*“[i]t is by now well settled that the burden of establishing a prima

Jfacie case of anticipation resides with the Patent and Trademark Office”). See also Ex parte Natale,
11 USPQ2d 1222, 1226 (B.P.A.IL 1989) .

% See page 3, paragraph no. 12 of the final Office Action dated May 24, 2002.

% Appellant’s representative has downloaded an electric version of the Cowles reference and
performed a search for the words “writeback” and “refresh”, with no such occurrences.

% See page 6, line 20 through page 7, line 2 of the Office Action mailed October 22,2002.
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To serve as anticipation, when the reference is silent about the

asserted inherent characteristic, such gap in the reference may be

filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily present in the

thing described in the reference, and it would be so recognized by

persons of ordinary skill.¥

The Examiner failed to present any evidence that a person of ordinary skill would
recognize that selecting a burst length to provide time for at least one writeback or refresh cycle is
necessarily present in Cowles.”® Specifically, the sections of Cowles cited by the Examiner in
support of the rejection of claim 17 provide:

To terminate a continuous burst read operation, the WE* signal

merely has to transition high prior to a falling edge of the CAS*
signal.

e keok

To avoid a premature termination of a burst, RAS* cannot transition

high until after the last column associated with each row has been

latched.”
The portions of Cowles cited by the Examiner are silent regarding selecting the predetermined
number of internal address signals to provide time for at least one writeback or refresh cycle, as

presently claimed. Furthermore, the Examiner provided no line of reasoning why the passages were

considered to make clear that the missing descriptive matter was necessarily present in the memory

% Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished) (“under section 102(b), anticipation requires that the prior art reference disclose either
expressly or under the principles of inherency, every limitation of the claim”).

% See page 6, line 20 through page 7, line 2 of the Office Action mailed October 22, 2002.

’! See page 6, line 20 through page 7, line 2 of the Office Action mailed October 22, 2002
(citing column 8, lines 33-36 and 63-65 of Cowles).
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device of Cowles. Inherency requires certainty of results, not mere possibility.”? Therefore, because
Cowles does not disclose or suggest each and every element of the presently pending claim 17,
arranged as in the present claim 17, the Examiner failed to meet the Office’s burden of factually
establishing a prima facie case of anticipation.” As such, the presently pending claim 17 is fully

patentable over the cited reference and the rejection should be reversed.

10. Group 10 (claim 21) is fully patentable over Cowles

Claim 21 depends directly from claim 1 and, therefore, includes the limitations of
claim 1. Coﬁsequently, the arguments presented in support of the patentability of claim 1 are hereby
incorporated by reference in support of claim 21. Claim 21 further recites that the circuit further
comprises address and control busses configured to present the external address signal and one or
more control signals, where the busses are freed up during the generation of the predetermined
number of internal address signals.

Cowles does not disclose or suggest each and every element of the presently pending
claim 21, arranged as in the presently pending claim 21. Specifically, Cowles is silent regarding
address and control busses configured to present the external address signal and one or more control

signals, where the busses are freed up during the generation of the predetermined number of

” See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc., 9U.S.P.Q.2d 1001 (E.D.Ky
1988). See also, In re Oelrich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981).

3 Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick Co. ,221 USPQ481,485

(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure of each

and every element of the claimed invention, arranged as in the claim). [n re Skinner, 2 USPQ2d

17788, 1788-89 (B.P.A.IL 1986)(“[i]t is by now well settled that the burden of establishing a prima

Jacie case of anticipation resides with the Patent and Trademark Office”). See also Ex parte Natale,
11 USPQ2d 1222, 1226 (B.P.A.L 1989).
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internal address signals, as presently claimed.”® In particular, the lines of Cowles cited by the
Examiner in support of the rejection do not address address and control busses configured to present
the external address signal and one or more control signals, where the busses are freed up during
the generation of the predetermined number of internal address signals, as presently claimed.*
Furthermore, the Federal Circuit has stated:

To serve as anticipation, when the reference is silent about the

asserted inherent characteristic, such gap in the reference may be

filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily present in the

thing described in the reference, and it would be so recognized by

persons of ordinary skill.*®

The Examiner failed to present any evidence that a person of ordinary skill would
recognize that Cowles necessarily presents address and control busses configured to present the
external address signal and one or more control signals, where the busses are freed up during the

generation of the predetermined number of internal address signals, as presently claimed.”

Inherency requires certainty of results, not mere possibility.”® Therefore, because Cowles does not

** Appellant’s representative has downloaded an electric version of the Cowles reference and
performed a search for the words “free,” “freed up,” “share” and “sharing”, with no such
occurrences.

* See page 7, lines 15-19 of the Office Action mailed October 22, 2002.

% Continental Can Co. USA v. Monsanto Co.,948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished) (“under section 102(b), anticipation requires that the prior art reference disclose either
expressly or under the principles of inherency, every limitation of the claim”).

*7 See page 7, lines 15-19 of the Office Action mailed October 22, 2002.

*® See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc., 9 U.S.P.Q.2d 1001 (E.D.Ky
1988). See also, In re Oelrich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981).
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claims are not rendered anticipated or obvious by the cited reference. However, should the Board
find the arguments herein in support of independent claims 1, 12 and/or 13 unpersuasive, the Board
is respectfully requested to carefully consider the arguments set forth above in support of each ofthe
independently patentable groups.

Respectfully submitted,

CHRISTOPHER P. MAIORANA, P.C.

T3, 20 A

Robert M. Miller
Reg. No. 42,892

Dated: March 24, 2003

24025 Greater Mack
Suite 200

St. Clair Shores, MI 48080
(586) 498-0670
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IX. APPENDIX

CLATMS IN CURRENT FORM

1. (AMENDED) A circuit comprising:

a memory comprising a plurality of storage elements each
configured to read and write data in response to an internal
address signal; and

a logic circuit configured to generate a predetermined
number of said internal address signals in response to (i) an
external address signal, (ii) a clock signal and (iii) one or more
control signals, wherein said generation of said predetermined

number of internal address signals is non-interruptible.

2. (AMENDED) The circuit according to claim 1, wherein
said predetermined number of internal address signals is determined

by a fixed burst length.

3. (AMENDED) The circuit according to claim 1, wherein
said predetermined number of internal address signals is at least

4.

4., (AMENDED) The circuit according to claim 1, wherein

said predetermined number of internal address signals is 8.
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5. (AMENDED) The circuit according to claim 2, wherein

said fixed burst length is programmable.

6. (AMENDED) The circuit according to claim 5, wherein

said fixed burst length is programmed by bond options.

7. (AMENDED) The circuit according to claim 5, wherein
said fixed burst length is programmed by voltage levels on external

pins.

8. (AMENDED) The circuit according to claim 1, wherein

said memory comprises a static random access memory.

9. (AMENDED) The circuit according to claim 1, wherein

said memory comprises a dynamic random access memory.

10. (AMENDED) The circuit according to claim 9, wherein
said predetermined number of internal address signals is chosen to

provide time for at least one writeback or refresh cycle.
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11. (AMENDED) The circuit according to claim 1, wherein
said predetermined number of internal address signals is chosen to

meet predetermined criteria for sharing address and control busses.

12. (AMENDED) A circuit comprising:

means for reading data from and writing data to a
plurality of storage elements in response to a plurality of
internal address signals; and

means for generating a predetermined number of said
internal address signals in response to (i) an external address
signal, (ii) a clock signal and (iii) one or more control signals,
wherein said generation of said predetermined number of internal

address signals is non-interruptible.

13. (AMENDED) A method of providing a fixed burst length
data transfer comprising the steps of:

accessing a memory in response to a plurality of internal
address signals; and

generating a predetermined number of said internal
address signals in response to (i) an external address signal, (ii)

a clock signal and (iii) a control signal, wherein said generation
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of said predetermined number of internal address signals is non-interruptible.

14. The method according to claim 13, further comprising

the step of programming said predetermined number.

15. The method according to claim 14, wherein said

programming step is performed using bond options.

16. The method according to claim 14, wherein said

programming step 1s performed using voltage levels.

17. (AMENDED) The method according to claim 13, further
comprising the step of selecting said predetermined number to

provide time for at least one writeback or refresh cycle.

18. The circuit according to claim 1, wherein said logic
circuit comprises a counter configured to generate said

predetermined number of internal address signals.

19. (AMENDED) The circuit according to claim 1, wherein
said external address signal comprises an initial address for data

transfers to and from said memory.

Docket Number:0325.00309
Application No.: 09/504,344 45

NANYA TECHNOLOGY EXHIBIT 1002
NANYA TECHNOLOGY CORP. V. MONTEREY RESEARCH, LLC



20. A memory device according to claim 1, wherein said

circuit is an integrated circuit.

21. (AMENDED) The circuit according to claim 1, further
comprising address and control busses configured to present said
external address signal and said one or more control signals,
wherein said busses are freed up during the generation of said

predetermined number of internal address signals.
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Application/Control Number: 09/504,344 Page 2

Art Unit: 2188
DETAILED ACTION
Drawings
1. The application having been allowed, formal drawings are

required in response to this Office Action.

Allowable .Subject Matter
2. The following is an examiner's statement of reasons for
allowance: the prior art discloses an integrated circuit memory
device which can operate at high data speeds. The integrated
circuit memory can output data of a “fixed burst length” in a
continuous stream while rows of the memory are accessed.
However, to terminate a continuous burst read operation, the WE
signal merely has to transition high prior to a falling edge of

the CAS signal (see, for example, Cowles). thus prior art of

record does not teach or fairly suggest the non-interruptible

generation of a predetermined number of internal address signals.
Accordingly, the invention as claimed is not seen to be
anticipated or made obvious, within the meaning of-35 U.S.C. 103,
by the prior art of record.

3. Any comments coﬁsidered necessary by applicant must be

submitted no later than the payment of the issue fee and, to
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avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled "Comments on
Statement of Reasons for Allowance."

Any inquiry concerning this communication or earlier
communications from the examiner should be directed to Mehdi
Namazi whose telephone number is (703) 306-2758. The examiner
can normally be reached on Moqday—Friday from 8:00 to 4:30.

If attempts to reach the examiner by telephone are
unsuccesgful, the examfner'sxéupervisor, Donald A. Sparks, can be
reached on (703) 308-1756. Any inquiry of a general nature or
relating to the status of this application or proceeding should

be directed to the Group receptionist whose telephone number is

(703) 305-9600.

M. %Zga Donald A. VSparks
) 3,/ 03 Supervisory Patent Examiner
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MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL BE REGARDED AS
ABANDONED.

HOW TO REPLY TO THIS NOTICE:
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See 37 CFR 1.27.

II. PARTB - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your IS SUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
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Box ISSUE FEE unless advised to the contrary. -
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If a continued prosecution application (CPA) was filed in the above-identified application, the filing date that
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Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) system. (http://pair.uspto. gov)

Any questions regarding the patent term extension or adjustment determination should be directed to the Office
of Patent Legal Administration at (703)305-1383.
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Notice of Fee Increase on January 1, 2003

If a reply to a "Notice of Allowance and Fee(s) Due" is filed in the Office on or after January 1, 2003, then the

amount due will be higher than that set forth in the "Notice of Allowance and Fee(s) Due" since there will be an increase

in fees effective on January 1, 2003. See Revision of Patent and Trademark Fees for Fiscal Year 2003; Final Rule, 67 Fed.
Reg. 70847, 70849 (November 27, 2002).
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processing delays associated with mailing of a "Notice to Pay Balance of Issue Fee," if the response to the Notice of
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1308.01 (Eighth Edition, August 2001).

Questions relating to issue and publication fee payments should be directed to the Customer Service Center
of the Office of Patent Publication at (703) 305-8283. '
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Group Art Unit: 2188 ﬁﬁt[/ L//L/l L/

Examiner: Namazi, M.

Applicants: Cathal G. Phelan

Serial No: 09/504,344

Filing Date: February 14, 2000

For: I\viEUlI;/ISOTRY DEVICE WITH FIXED LENGTH NON-INTERRUPTIBLE

DRAWING TRANSMITTAL
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir:

In response to the Notice of Allowance mailed June 16, 2003 indicating that formal

drawings are due, enclosed are three (3) sheets of formal drawings.

R P. MAIORANA, P.C.
24025 GreatgriMack, Suite 200

St. Clair Shores, Michigan 48080

(586) 498-0670

Date: September 15, 2003

Attorney Docket No.: 0325.00309

CERTIFICATE OF MAILING

Lhereby certify that this paper (along with any paper referred to as being attached or cm:losed) is being deposited with the United
States Postal Service via First Class Mail in an envelape with sufficient postage and is addressed to: Commissioner for Patents,
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MEMORY DEVICE WITH FIXED LENGTH
NON INTERRUPTIBLE BURST

FIELD OF THE INVENTION

The present invention relates to memory devices gener-
ally and, more particularly, to a memory device that transfers
a fixed number of words of data with each access.

BACKGROUND OF THE INVENTION

A synchronous Static Random Access Memory (SRAM)
can provide data from multiple address locations using a
single address. Accessing multiple locations in response to
a single address is called a burst mode access. A memory
device that provides a burst mode can reduce activity on the
address and control buses. The burst mode of a conventional
synchronous SRAM can be started and stopped in response
to a control signal.

A conventional Dynamic Random Access Memory
(DRAM) preserves data during periodic absences of power
by implementing a memory cell as a capacitor and an access
transistor. Since the charge on the capacitor will slowly leak
away, the cells need to be “refreshed” once every few
milliseconds. Depending on the frequency of accesses, a
conventional DRAM can need an interrupt to perform data
refreshes. Using a DRAM in a burst application is difficult
because of the need to refresh. Completely hiding refresh
cycles (e.g., refreshing data without the need for interrupts)
in a DRAM cannot happen with conventional memory
devices due to architecture choices that have been made.
Data word bursts can be interrupted while in progress since
conventional architectures support both burst and single
access modes. Conventional DRAM access takes about 10
ns to get data, but nearly 20 ns to complete writeback and
equalization. The addition of another 20 ns for a refresh
results in a total access of 40 ns.

Since the data burst transfers of conventional memories
can be interrupted and single accesses made, the amount of
time that the data, address and control busses are not in use
can vary. The variability of bus availability complicates the
design of systems with shared data, address and control
busses.

It would be desirable to have a memory device that has a
fixed burst length.

SUMMARY OF THE INVENTION

The present invention concerns an integrated circuit com-
prising a memory and a logic circuit. The memory may
comprise a plurality of storage elements each configured to
read and write data in response to an internal address signal.
The logic circuit may be configured to generate a predeter-
mined number of the internal address signals in response to
(i) an external address signal, (ii) a clock signal and (iii) one
or more control signals. The generation of the predetermined
number of internal address signals may be non-interruptible.

The objects, features and advantages of the present inven-
tion include providing a fixed burst memory that may (i)
give network customers who typically burst large data
lengths the ability to set a fixed burst length that suits
particular needs; (ii) have non-interruptible bursts; (iii) free
up the address bus and control bus for a number of cycles;
(v) provide programmability for setting the burst length by
using DC levels [Vss or Vcc] on external pins; (v) hide
required DRAM refreshes inside a known fixed burst length
of data words; and/or (vi) operate at higher frequencies
without needing interrupts to perform refreshes of data,
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2
BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects, features and advantages of the
present invention will be apparent from the following
detailed description and the appended claims and drawings
in which:

FIG. 1 is a block diagram illustrating a preferred embodi-
ment of the present invention;

FIG. 2 is a detailed block diagram illustrating a circuit 102
of FIG. 1;

FIG. 3 is a detailed block diagram of a circuit 102'
illustrating an alternative embodiment of the circuit 102 of
FG. 1;

FIG. 4 is a flow diagram illustrating an example burst
address sequence;

FIGS. 5A and 5B are diagrams illustrating example opera-
tions of a 4 word (FIG. 5A) and an 8 word (FIG. 5B) fixed
burst access in accordance with the present invention; and

FIG. 6 is a diagram illustrating an example operation
where a burst length may be long enough to include a
writeback and a refresh cycle.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to FIG. 1, a block diagram of a circuit 100 is
shown in accordance with a preferred embodiment of the
present invention. The circuit 100 may be implemented, in
one example, as a fixed burst memory. The circuit 100 may
be configured to transfer a fixed number of words of data
with each access (e.g., read or write). A number of words
transferred as a group is called a burst. The circuit 100
generally comprises a circuit 102 and a memory. array (or
circuit) 104. The circuit 102 may be implemented, in one
example, as a burst address counter/register. The memory
array 104 may be implemented, in one example, as a static
random access memory (SRAM), a dynamic random access
memory (DRAM), or other appropriate memory to meet the
design criteria of a particular implementation.

The circuit 102 may have an input 106 that may receive
asignal (e.g., ADDR_EXT), an input 108 that may receive
a signal (e.g., LOAD), an input 110 that may receive a signal
(e.g., CLK), an input 112 that may receive a signal (e.g.,
ADYV), and an input 114 that may receive a signal (e.g.,
BURST). The circuit 102 may have an output 116 that may
present a signal (e.g., ADDR_INT) to an input 118 of the
memory 104. The memory 104 may have an input 120 that
may receive a signal (e.g., R/Wb), an input 122 that may
receive a signal (e.g., DATA_IN) and an output 122 that
may present a signal (e.g., DATA_OUT). The various
signals are generally “on” (e.g., a digital HIGH, or 1) or
“off” (e.g., a digital LOW, or 0). However, the particular
polarities of the on (e.g., asserted) and off (e.g., de-asserted)
states of the signals may be adjusted (e.g., reversed) accord-
ingly to meet the design criteria of a particular implemen-
tation.

The signal ADDR_EXT may be, in one example, an
external address signal. The signal ADDR_EXT may be
n-bits wide, where n is an integer. The signal CLK may be
a clock signal. The signal R/Wb may be a control signal that
may be in a first state or a second state. When the signal
R/Wb is in the first state, the circuit 100 will generally read
data from the memory circuit 104 for presentation as the
signal DATA__OUT. When the signal R/Wb is in the second
state, the circuit 100 will generally store data received as the
signal DATA_ IN.

The signal LOAD may be, in one example, an address
load control signal. The circuit 100 may be configured to
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load an initial address, presented by the signal ADDR__EXT,
in response to the signal LOAD. The initial address may
determine the initial location where data transfers to and
from the memory 104 will generally begin.

The signal ADV may be, in one example, used as a control
signal. The circuit 100 may be configured to transfer a fixed
number of words to or from the memory 104 in response to
the signals ADV, CLK and R/Wb. When the signal ADV is
asserted, the circuit 100 will generally begin transferring a
predetermined number of words. The transfer is generally
non-interruptible. In one example, the signal ADV may
initiate the generation of a number of addresses for presen-
tation as the signal ADDR__INT.

The signals ADV and LOAD may be, in one example, a
single signal (e.g., ADV/LDb). The signal ADV/LDb may
be a control signal that may be in a first state or a second
state. When the signal ADV/LDb is in the first state, the
circuit 102 will generally load an address presented by the
signal ADDR_EXT as an initial address. When the signal
ADV/LDb is in the second state, the circuit 102 may be
configured to generate the signal ADDR_INT as a fixed
number of addresses in response to the signal CLK. The
signal ADDR_INT may be, in one example, an internal
address signal, The signal ADDR__INT may be n-bits wide.
Once the circuit 102 has staried generating the fixed number
of addresses, the circuit 102 will generally not stop until the
fixed number of addresses has been generated (e.g., a
non-interruptible burst).

The signal BURST may be, in one example, a configu-
ration signal for programming the fixed number of addresses
that the circuit 102 may generate in response to the signals
CLK and ADV/LDb. The signal BURST may be generated,
in one example, by (i) using bond options, (i) voltage levels
applied to external pins, or (i) other appropriate signal
generation means.

When the memory 104 is implemented as a DRAM, the
circuit 100 may be configured to hide required DRAM
refreshes (e.g., refreshes may occur without affecting exter-
nal environment) inside a known fixed burst length of data
words. The fixed burst length may allow the circuit 100 to
operate at higher frequencies than a conventional DRAM
without needing interrupts to perform refreshes of data. In
one example, the fixed burst length may be four or eight
words. However, the burst length may be set to whatever
length is necessary to meet the design criteria of a particular
application. For example, the burst length may be
programmed, in one example, to allow both writeback and
refresh to occur within a single access. The fixed burst-
Jlength may be set, in one example, longer or shorter
depending upon a frequency or technology to be used.

The circuit 100 may be configured to provide a fixed burst
length that may suit the requirements of network customers
who typically burst large data lengths. By providing a fixed
burst length, the circuit 100 may allow shared usage of data,
address and control busses. A fixed length non-interruptible
burst generally frees up the address bus and control bus for
a known number of cycles. The address and control busses
may be shared by a number of memory devices. The circuit
100 may provide a more reliable and/or accurate burst than
is possible with multiple chips.

Referring to FIG. 2, a detailed block diagram illustrating
implementation of the circuit 102 is shown. The circuit 102
may comprise an address counter register 126 and a burst
counter 128. The address counter register 126 generally
receives the signals ADDR__EXT, LOAD, and CLK. The
address counter register 126 may be configured to present
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4

the signal ADDR_INT. The signal ADV and the signal
BURST may be presented to a burst counter 128. The signal
CLK may be presented at an input 130 of the burst counter
128. The burst counter 128 may have an output 132 thal may
present a signal (e.g., BURST__CLK) at an input 134 of the
circuit 126. An initial address may be loaded into the address
counter register 126 by presenting the initial address in the
signal ADDR_EXT and asseriing the signal LOAD. "The
circuit 126 may be configured to increment an address in
response to the signal BURST__CLK. When the signal ALV
is asserted, the burst counter 128 will generally present the
signal BURST__CLK in response to the signal CLK. The
signal BURST__CLK generally contains a number of pulses
that has been programmed by the signal BURST.

Referring to FIG. 3, a detailed block diagram illustratiz.g
an alternative embodiment of the circuit 102 is shown. The
circuit 102’ may comprise a latch 134, a multiplexer 136 and
a counter 138. The signals ADDR__EXT, LOAD and CLK
may be presented to the latch 134. The latch 134 may have
an output 140 that may present a portion (e.g., m bits, where
m is an integer smaller than n) of the signal ADDR__EXT as
a portion of the signal ADDR__INT, an output 142 that may
present a second portion (e.g., k bits, where k is an integer
smaller than n) of the signal ADDR__EXT to a first input of
the multiplexer 136, and an output 144 that may present the
second portion of the signal ADDR_EXT to an input 146 of
the counter 138.

The signals ADV, CLK and BURST may be presented 10
inputs of the counter 138. The counter 138 may be config-
ured to generate a number of addresses in response Lo the
signals CLK, BURST and ADV. The number of addresses
generated by the counter 138 may be programmed by the
signal BURST.

The signal BURST may be presented to a control input of
the multiplexer 136. The multiplexer 136 may selest
between a number of signals from the latch 134 and a
number of signals from the counter 138 to be presented as
a second portion of the signal ADDR_INT in response to
the signal BURST.

Referring to FIG. 4, a flow diagram illustrating an
example burst address sequence is shown. When the signal
ADV is asserted, the circuit 100 will generally generate a
number of address signals, for example, N where N is an
integer. The address signals may be generated, in one
example, on a rising edge of the signal CLK. The addr-ss
signals will generally continue to be generated until the Nth
address signal is generated.

Referring to FIGS. 5A and 5B, timing diagrams illustrat-
ing example operations for a four word (FIG. 5A) and an
eight word (FIG. 5B) fixed burst memory in accordance with
the present invention are shown. The timing diagrams g n-
erally illustrate externally measurable signals for four &d
eight word fixed burst read/write architectures. In general,
an operation (e.g., read or write) of the circuit 100 begir:s
with loading an initial address (e.g., portions 150, 154, and
158 of FIG. 5A; portions 150, 154", and 158' of FIG. 5B).
Starting with the initial address, a fixed number of words are
generally transferred (e.g., line DQ of FIGS. 5A and 5B).
During the transfer of the fixed number of words, the addross
and control buses (e.g., ADDR, CE, R/W, etc.) are generaly
available to other devices (e.g., portions 152, 156, and 10
of FIG. 5A; portions 152', 156', and 160" of FIG. 5B). In nne
example, the control and address bus activity may be one-
fourth (FIG. 5A) or one-eighth (FIG. 5B) the data bus
activity (e.g., compare line ADDR with line DQ of FIGS. 5A
and 5B). The reduced bus activity may be an effect of the
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architecture. The data bus may be, in one example, active
nearly 100% of the time (e.g., line DQ of FIGS. 5A and 5B)
In one example, there may be no inefficiencies switching
from read to write to read etcetera (e.g., see labels under line
DQ of FIGS. 5A and 5B).

Referring to FIG. 6, a timing diagram illustrating a fixed
burst length long enough to hide a writeback and a refresh
cycle is shown. Internally ‘the action being performed may
completely hide DRAM refresh activity inside nominal
external activities. A -portion 162 illustrates that refresh
activity (e.g., writeback, read for refresh, and writeback for
refresh) may be completed within the time of the burst
transfer. When a fixed burst long enough to completely hide
refresh activity is provided, there may be no penalty for
using DRAM instead of SRAM for the memory 104.

While the invention has been particularly shown and
described with reference to the preferred embodiments
thereof, it will be understood by those skilled in the art that
various changes in form and details may be made without
departing from the spirit and scope of the invention,

What is claimed is:

1. A circuit comprising:

a memory comprising a plurality of storage elements each

configured to read and write data in response to an
internal address signal; and

a logic circnit configured to generate a predetermined
number of said internal address signals in response to
(i) an external address signal, (ii) a clock signal and (iid)
one or'more control signals, wherein said generation of
said predetermined number of internal address signals
is non-interruptible.

* 2. The circuit according to claim 1, wherein said prede-
termined number of internal address signals is determmed
by a fixed burst length. -

3. The circuit according to claim 1, wherein said prede-
termined number of internal address signals is at least 4.

4. The circuit according to claim 1, wherein said prede-
termined number of internal address signals is 8.

5. The circuit according to claim 2, wherein said fixed

burst length is programmable.

- 6. The circuit according to claim 5, wherein said fixed
burst length is programmed by bond options.

7. The circuit according to claim 5, wherein said fixed
burst length is programmed by voltage levels on external
pins.

8. The circuit accordmg to claim 1, wherein said memory
comprises a static random access memory.

9. The circuit according to claim 1, wherein said memory
comprises a dynamic random access memory.
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10. The circuit according to claim 9, wherein said prede-
termined number of internal address signals is chosen to
provide time for at least one writeback or refresh cycle.

11. The circuit according to claim 1, wherein said prede-
termined number of internal address signals is chosen to
meet predetermined criteria for sharing address and control
busses.

12. The circuit according to claim 1, wherein said logic
circuit comprises a counter configured to generate said
predetermined number of internal address signals.

13. The circuit according to claim 1, wherein said external
address signal comprises an initial address for data transfers
to and from said memory.

14. A memory device according to claim 1, wherein said
circuit is an integrated circuit.

15. The circuit according to claim 1, further comprising
address and control busses configured to present said exter-
nal address signal and said one or more control signals,
wherein said busses are freed up during the generation of
said predetermined number of internal address signals.

16. A circuit comprising:

means for reading data from and writing data to a plurality

of storage elements in response to a plurality of internal
address signals; and

means for generating a predetermined number of said

internal address signals in response to (i) an external
address signal, (ii) a clock signal and (iii) one or more
control signals, wherein said generation of said prede-
termined number of internal address signals is non-
interruptible.

17. A method of providing a fixed burst length data
transfer comprising the steps of:

accessing a memory in response to a plurality of internal

address signals; and

generating a predetermmed number of said internal

address signals in response to (i) an external address
signal, (ii) a clock signal and (iii) a control signal,
wherein said generation of said predetermined number
of internal address signals is non-interruptible.

18. The method according to claim 17, further comprising
the step of programming said predetermined number.

19. The method according to claim 18, wherein said
programming step is performed using bond options.

20. The method according to claim 18, wherein said
programming step is performed using voltage levels.

21. The method according to claim 17, further comprising

‘the step of selecting said predetermined number to provide

time for at least one writeback or refresh cycle.
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