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FIXED BU ST MEMORIES

\/
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 is called a hmrst 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

l
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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 memory

5 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 lOns 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

 
15 systems with shared data, address and control busses.

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

fixed burst length.WV/‘Vm

Summary of the Invention

20 The present invention concerns an integrated circuit

comprising a memory and a logic circuit. The memory may comprise

2
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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 them.r,/««\\

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.
\/k//oflw

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;

(ii) 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

[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.

NANYA TECHNOLOGY EXHIBIT 1002
NANYATECHNOLOGYCORP.V.MONTEREYRESEARCHJLC



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

  
0325.00309

CD99073

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. I is 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 is a detailed block diagram of a circuit 102’ 
illustrating an alternative embodiment of the circuit 102 of FIG.

’_|

25““0 u11;;H11
1,-

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 randomiiI)

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 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., 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

5
A
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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 O).

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 
I;H

10 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/Wbii1;ii3ii;;;..
 

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

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



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

 
2O

  
0325.00309

CD99073

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
p/”\//WV/N

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, in 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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generally not stop until the fixed number of addresses has been

generated (e.g., a non—interruptible burst). _.J

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 (i)

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 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 length may be set, in one example,

All?
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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

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 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
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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

5 BURST_CLK. When the signal ADV 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

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 
1; 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

20 counter 138.

10
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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

5 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 diagranl illustrating an

example burst address sequence is shown. When the signal ADV is
 

asserted, the circuit 100 will generally generate a number ofiifiu

address signals, for example, N where N is an integer. The address 
15 signals may be generated, in one example, on a rising edge of the

signal CLK. 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

20 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. 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 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 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

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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CIS

E 1. An integrated cir it comprising:
a memory comprising a p urality of storage elements each

 

 
 

 
 

configured. to read. and. write d ta in response to an internal

address signal; and

external address signal, (ii) a cl ck signal and (iii) one or more

control signals, wherein said ge eration of said predetermined 
number of internal address signals is non~interruptible.

 

2. The integrated circuit according to Claiflll, wherein

said predetermine number of internal address signals is determined

by a fixed burst length. 
3. The integrated circuit according to clainll, wherein

said predetermined number of interna address signals is 4.

4. The integrated circuit ccording to clainll, wherein

said predetermined number of internal address signals is 8.

l4
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9 \ 5. The integrated cirLuit according to clain12, wherein
said fixed burst length is progr mmable.

6. The integrated ci cuit according to ClaiHIS, wherein

said fixed burst length is pro rammed by bond options.

7. The integrated c rcuit according to clain15, wherein

said fixed burst length is programmed by 'voltage levels on

external pins. 
35

8. The integrated c rcuit according to clainll, whereinii2:i}1:£232..
said memory comprises a static random access memory.

9. The integrated c rcuit according to clainll, wherein
 

said memory comprises a dynamic random access memory.

10. The integrated ci cuit according to clain19, wherein

said predetermined number of int rnal address signals is chosen to

provide time for writeback and efresh cycles.

15
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C}/ 11. The integrated circuit/according to clainll, wherein

said predetermined number of internal address signals is chosen to
I

meet predetermined criteria for sharing address and control busses.
l

 

 

 
 

 

 

 
 

12. An integrated circui comprising:

means for reading and w iting data in response to an

internal address signal; and

means for generating a predetermined number of said

internal address signals in resp nse to (i) an external address

signal, (ii) a clock signal and ('ii) one or more control signals, 
wherein said generation of said redetermined number of internalii:1

address signals is non—interrupt'ble.

 
13. A method of prov ding a fixed burst length data

transfer comprising the steps of

reading from and writi g data to a memory in response to

an internal address signal; and

5 generating a predete mined number of said internal

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

a clock signal and (iii) a contro signal, wherein said generation
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of said predeterminedIumnber of interna address signals is non—interruptible.

14. The method accordidg to claim 13, further comprising

 
 

 

 

the step of programming said pred termined number.

15. The method accor ing to clainl 14, wherein. said

programming step is performed us'ng bond options.

16. The method acco ding to clainl 14, wherein. said 

 

 

programming step is performed u ing voltage levels.

17. The method accor ing to claim 13, further comprising

the step of selecting said pred termined 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

(i) an external address signal, (ii) a clock signal and (iii) one

i? (n: more control signals. The generation of the predetermined

number of internal address signals may be non-interruptible. 
 

:5

:3:

 
fin
ii
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e ’ 02711/00 FRI 11:22 FAX 810 498 0673 CHRISTOPHER MAIORANA PC [@008

  
Docket No. 0325.003 09

DECLARATION, POWER OF ATTORNEY AND PETITION

I, the undersigned inventor, hereby declare that:

My residence, post office address and citizenship are given. next to my name;

I believe that I am the first, original and sole inventor ofthe sub‘cct matter claimed in the application
for patent entitled "HIDDEN DRAM REFRESH IN FIXED BURST MEMORIES", which:

X is submitted herewith;

‘was filed on as Application Serial No. and amended on ;
 

I have reviewed and understand the contents of the above-identified application for patent
(hereinafter, "this application"), including the claims;

I acknowledge the duty under Title 37, Code ofFederal Regulations, Section 1.56, to disclose to the
United States Patent and Trademark Office infonnation known to be material to the patentability of
this application. I also acknowledge that information is material to patentability when it is not
etunulative 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 ofpatentability, or

refutes or is inconsistent with a position taken in either (i) asserting an argument of
patentability, or (ii) opposing an argument ofunpatentability relied on by the United
States Patent and Trademark Office;

 
I hereby claim the priority benefit under Title 35, Section 119(e), of the following United States
provisional patent applications:

Application No. Filing Date

Ihereby claim the priority benefit under Title 35, Section 120, ofthe following United States patent
applications:

Serial No. Filing Date Status
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Docket No. 032500309 Page 2 of 2

I hereby claim the priority benefit under Title 3 5, S ection 3 65(c), ofthe 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 priority patent applications identified above, I acknowledge the duty to disclose infonnation

known to be material to the patentability ofthis 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.

\\l\\\\\\\\|“Nil“\\\\\\\\||\\\\\\\\
02 1363

"WW “if"? ‘_, M...»4 7’
 

iiiii
I declare that all statements made herein ofmy own. knowledge are true and that all statements made

on information and belief are believed to be true; and further that these statements were made with

the knowledge 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 mayjeopaIdize the validity of this applicatiOn or any patent issuing thereon.

13llitn63;“

 

 
 

 

Cathal G. Phelan Post Office Address:

InventV 394 Mountain View Ave.
fl Mountain View CA 94041(0W7\"

Signathre of Inventor Citizen of: Ireland

a j / ,. ‘ Residence: 394 Mountain View Ave.4/ “ W Mountain View CA 94041 
Date
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Applicant: Cathal G. Phelan
Serial N0.:

Filing Date: Herewith
For: FIXED BURST MEMORIES

Attorney: CPM

Attorney Docket No: 032500309

Sheet 1 of 5
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>OF¢o4:.

KW 9:; UNITED STATI DEPARTMENT OF COMMERCE
I /,. a g Patent and Tracunark Office* ' 3, Address: COMMlSSiONEFt OF PATENTS AND THADEMARK§

”was of" Washington, D.C. 20231 xii;
APPLICATION No. FILING DATE FIRST NAMED INVENTOFI ATTORNEY DOCKET No.

 
bam=fiflfi3flg

  
Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissioner of Patents and Trademarks

PTO-SOC (Rev. 2/95) 1- File Copy
'U.S. GPO: 2000-473-000/44602
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 I Application No. Ap u nt(s)
_ . 09/504,344 Pheian

, 'Offrce Action Summary Examiner Ad Unit
—-liiiiiiliililiiiiliiiililiiii

- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

   

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE three MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

- Extensions oftime 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 ofthis 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 thiscommunication.

- 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 afterthe mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 170403).
Status

1) X, Responsive to communication(s) filed on Feb 14, 2000

 

2a)I: This action is FINAL. 2mm 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 EX parte Guam/935 CD. 11; 453 0.6 213.

Disposition of Claims

4) X Claim(s) 1-17 is/are pending in the applica
 

4a) Of the above, Claim(s) ls/are withdrawn from considers 
  

  
 

5) Claim(s) is/are allowed.

6): Claim(s) is/are rejected.

I 7),); Claim(s) 1—17 is/are objected to.

I 8) I: Claims are subject to restriction and/or election requirem

Application Papers

9) The specification is objected to by the Examiner.

 

 

The drawing(s) filed on is/are objected to by the Examiner. 

  

The oath or declaration is objected to by the Examiner.

10)

11) _ The proposed drawing correction filed on is: afl approved b)l:disapproved.

12)

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):I All b) [J Some* c) I: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 attached detailed Office action for a list of the certified copies not received.

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

 
 

 

  
Attachment(s)

15) XI Notice of References Cited (PTO-892) 18) _ interview Summary (PTO~413) Paper No(s).

16) K] Notice of Draflsperson's Patent Drawing Review (PTO-94B) 19) _ Notice of informal Patent Application (PTO«152)

17) E] information Disclosure Statement(s) (PTO»1449) Paper No(s). 2 20) 3 Other:
 J. S. Patent and Trademark Office

PTO-326 (Rev. 9-00) Office Action Summary Part of Paper No. 3
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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.S.C. 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.

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
NANYATECHNOLOGYCORP.V.MONTEREYRESEARCHJLC



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

  

Application/Control Number: 09/504,344 Page 3

AuiIJnfiIZI87

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.

CMhanafimw-3SUSC§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 another 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. 144A, “ext_addr”), (ii) a clock signal(inherent) and
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(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).
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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.

U.S. Patent 5:651:138(Le et a1.) Teaches data processor with

controlled burst memory accesses and method therefor.

U.S. Patent 5:805:928(Lee2 Teaches burst length detection

circuit for detecting a burst end time point and generating a

burst mode signal without using a conventional burst length

detection counter.
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U.S. Patent 5,936,975(Okamura2 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).

Mawzj7fl/
Qé er 1, 2001

0/ sum WNW
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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.
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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 memory 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 TEDEC 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.

SUIVIIVIARY 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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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

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 EMB ODIIVIENTS

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. Refening 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 14 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 l-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 ofmemory 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 finther 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 together withthe 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 signal 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 flame 14-16 that is at the

potential VDD. The finger 15 of the lead flame 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 flame 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 ofnormal 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 afier 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.
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United States Patent 5,900,021

Tiede , et al. May 4, 1999
 

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 ofbuffers, 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 coupled to the output drivers of the plurality ofbuffers.
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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 Vcc, 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~channe1 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 logic state under control 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 ofbuffers, 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 ofbuffers.

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 ofbuffers 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 ofpads,
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 fiirther 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-l6 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—l6 device is typically packaged in a 40~pin plastic small outline J—lead (SOD or a 44~pin thin,
small—outline package (TSOP) to provide an adequate number ofpins 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 signal, 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-l6 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-l6 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 manufactuan 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 fiinctionality and performance.
These standards dictate the packaging and pin~out configuration ofmost 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 ofbuffers, 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 ofbuffers.

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 afier 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.l6 device (i.e., a "by-l6" 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 ofFIG. 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 fimction 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. Ifmore 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 (UCAS') 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 013' (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~l6 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-l6 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 stande 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 OE' (L) and
CE (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 function 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 ofA0-A9 are used, whereas for a by—16 device, AO—A8 are used. Invention does not impact or
change column and row address method.

FIG. 4 shows in block diagram form a first portion ofpad input select circuit 301 in accordance with the
r “sent invention. FIG. 4 represents a receiver portion of the input pad select circuit 301 while FIG. 5
represents : 1fluffer and output driver portion of input pad select circuit 301. It should be understood that
FIG. 4 and FIG. 5 show a general implementation in accordance with the present invention while FIG. 6
shows a specific implenfintation 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 isselected.
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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 PNFN 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 ofpull 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 offwhile 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
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501 is provided on the second source/drain terminal of transistor 501. Transistor 502 is preferably an

-channe1 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 ofp-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—5 05) 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, 513, 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 ofparticular 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 ofnode 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, ifused.

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 s1gnal 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 OE' (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 ofparticularity, it is
understood that the present disclosure has been made only by way of example. Numerous changes in the
combination and arrangement ofparts can be resorted to by those skilled in the art without departing from
the spirit and scope of the invention, as hereinafier 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.
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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 afier 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 bond options, a bottom section having
a different design is used.
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This is a continuation of application Ser. No. 07/811,768, filed Dec. 20, 1991, now abandoned.

  

We claim:

1. 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 fiame having conductive pads;

iii) means for electrically connecting said bond pads with said first fiame assembly;

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

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

i) outputs for connecting with an electronic device into which said semiconductor device is installed;
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M7.5:;CYPRESS    

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 ofthe 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 multiple
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.

UpperAddress
bits

Address
 
 

Address Latch

 

Clk

Lower
2 Add ress
bits

ADV

2-Bit Counter

Mode ‘1.»

Figure 1. Key Signals for Burst Feature on Typical
SRAMs

Table 1 provides the definitions forthe signals shown in Figure1.

Funcfion

On the rising edge of the clock, the address and control 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 trans_a_c_tion is initiated. On
the next rising edge of the clock, the ADV pin is sampled. lf
AW 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 - 3901 North First Street -

Table 1. Definition of Signals

Address inputs used to select one of the ad~
dress locations in the SRAM. Sampled atthe
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.

  
  
 

   Clock lnput. Used to capture all synchronous
inputs to the device. Also used to increment
the burst counter when ADV is asserted

LOW, during a burst operation.

 

  

 
 
 Advance input signal, sampled on the rising

edge of CLK. When asserted, it automatical-

ly increments the address in a burst cycle.

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.

 

 
 

  

  

  
  
the advance pin is HIGH, or a new cycleIS started. If the ATV
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.

 
Figure 2. Burst Mode Address Update

Linear Burst

lf the Mode pin is tied LOW, the device operatesin 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 A0 being the LSBs. ThisIS shown
in the table below.

CA 95134 - 408-943-2600
June 30, 1999

San Jose -
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—————
——-——
First 0 1 1 0 1 1
Address _

Second 0 1 1 0 1 1
Address

Third 1 0 1 1 0 1
Address

Fourth 1 1 0 1 1 0
Address

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

 

 
 

 
 
 

 

 
 

Interleaved 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.

_---
--—-
First 0 1 1 0 1 1
Address

Second 0 1 1 1 1 0
Address

Third 1 O 1 1 0 1
Address

Fourth 1 1 1 0 0 1
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 A0/A1 are the bits
latched from the start of the cycle. The interleaved Burst order
is especially popular with Intel-based systems.

  

  
 
 

 
 

 

 
 

Understanding Burst Modes in Synchronous SRAMs  

Z Next A0 
2 Bit
Counter

  Next A1

in

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

_, - More reliable since the address location is generated inside
the SRAM.

W

© Cypress Semiconductor Corporation, 1999. The information contained herein is subject to changewithout notice. Cypress Semiconductor Corporation assumes no responsibility for the use
of any circuitry other than drcuitry embodied in a Cypress Semiconductor product. Nor does it convey or imply any license under patent or other rights. Cypress Semiconductor does not authorize
its products for use as critical components In life‘support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
Semiconductor products in Ii'lmsupport systems application implies that the manufacturer assumes all risk ofsuch use and in doing so indemnifies Cypress Semiconductor against all 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 flame 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

flame 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 flame supporting said wafer section, said first assembly flame having conductive pads;

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

wherein said wafer section, said bond wires, and a portion of said first assembly flame 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 flame, said second assembly flame comprising:

i) outputs for connecting with an electronic device into which said semiconductor device is installed;
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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 filrther 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 fiame supporting said semiconductor die, said first assembly frame having conductive
pads;

iii) bond wires elechically 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 flame is electrically connected to said exterior pad portions;

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

i) pinouts for connecting with an electronic device into which said semiconductor device is installed;
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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 flom only one semiconductor
die passing therethrough.

 

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 flame, 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 ofbond pads on each die to conductive lead
"fingers" on the lead flame. 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 flame 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 GDRAM) 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 flame, and remains that way
for the 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 flom, for example, 1 or 4 bits at a time. A 4 megabit
(Nfbit) device, therefore, can be configured as a 4Mbit.times.l or a leit.times.4, depending on how the
bond pads are wire bonded to the lead flame.

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 flom the same row without requiring another row address strobe (RAS)
signal. For example, ifRAS 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 flom 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 ofpart, 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.

SUMZMARY OF THE lNVENTION

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
flame. Portions of the first assembly flame 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 flame which provides a means of
input/output (I/O) between the die and the host into which it is installed. The second assembly flame
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 flame 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 ifno 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 ofFIGS. 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 3 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 flame 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 flame 14.

Other embodiments having a die flip-chip mounted to the lead flame 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 bond 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 flame 30 which would most often be manufactured flom 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
flom bending or shorting together. The paths 34 connect with the exterior pads 24 of the first assembly. As
this second assembly is manufactured flom 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

flom Zymet of E. Hanover, NJ. 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. Afier 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 flame before a trim and form step. In either case, the unnecessary metal of the second

assembly flame 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
after 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 flom 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 connects 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 flom
Johnson-Matthey of San Diego, Calif, or the Z—axis conductive epoxy available flom Zymet described
above, or other workable means.

FIG. 4 shows the die~first assembly flame 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 flame 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 flom this description by an artisan of skill in
the art.

FIG. 5 shows a third embodiment of the first assembly 8 ofFIG. 3. In this embodiment, the die (not
shown) is placed on the paddle (not shown) of a first assembly flame (not shown), the flame having
extremely long paths 52. The die, die paddle, and a portion of the flame 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 ofFIG. 1B. Afier forming the first assembly ofFIG. 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 ofFIG. 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 flom a flex circuit 60 using tape automated bonding (TAB) techniques. This
embodiment shows a first assembly ofFIG. 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

12/21/0110:16 AM

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



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

http://pattt.uspto.gov/ 
  
 
 

facgi/nph—...OS="bond+options"&RS="bond+options"3”United states Patent: 5,360,992v

 

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 ofnonconductive 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 ofien 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.

‘Nhat 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 zig—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.

*****
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Application of:

Serial NO.:

Title:

Filed:

Attorney Docket NO.:

Examiner:

Art Unit:

In Response To:

Cathal G. Phelan (:22/7V7

09/504,344 5961/

FIXED BURST MEMORIES E) gaff")
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tEB ‘1: CL
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Office Action mailed October 2, 2001

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 .

 
AMENDMENT

Assistant Commissioner for Patents

Washington, D.C. 20231

Sir:

In response to the Office Action mailed October 2, 2001

please amend the above—identified application as follows:

IN THE SPECIEICATION

{X Please replace the title with the following: 

/ MEMORY DEVICE WITH FIXED LENGTH NON—INTERRUPTIBLE BURST
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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: 

  
 

 

 

 
  

 

fl

configured to rea

a memo y comprising a plurality of storage elements each

and write data in response to an internal

address signal; and

5 a logic ci cuit configured to generate a predetermined

number of said intern 1 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 c rcuit according to claim 1, wherein

said predetermined number of int rnal address signals is determined

by a fixed burst length.

3. (AMENDED) The circuit ccording to claim 1, wherein

said predetermined number of internal ddress signals is at least

4 .

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

said predetermined number of internal address signals is 8.
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5. ( NDED) The circuit according to claim 2, wherein

said fixed burst le gth is programmable.

6. (AMENDED The circuit according to Claim 5, wherein

said fixed burst length i programmed by bond options.

r 7. (AMENDED) The ircuit according to claim 5, wherein

/ pins. 
said memory comprises a static ran om access memory.

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

said memory comprises a dynamic rand m access memory.

10. (AMENDED) The circuit ccording to claim 9, wherein

said predetermined number of internal ddress signals is chosen to

provide time for at least one writeback or refresh cycle.

11. (AMENDED) The circuit acco ding to claim 1, wherein

said predetermined number of internal addre s signals is chosen to

meet predetermined criteria for sharing addre s and control busses.
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12. ( ENDED) A circuit comprising:

means. f r reading data from and writing data to a

plurality‘ of stora e elements in response to a plurality' of

internal address sign ls; and

5 means for ge erating a jpredetermined number‘ of said

internal address signals in response to (i) an external address

\ signal, (ii) a clock signal nd (iii) one or more control signals,
wherein said generation of s id predetermined number of internal

\ address signals is non—interru

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

data transfer comprising the steps f:

accessing a memory in esponse to a plurality of

internal address signals; and

5 generating a predetermined number of said internal

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

  
 

a clock signal and (iii) a control signal, wherein said generation

of said predetermined number of internal a dress signals is non—

interruptible.

14. The method according to clain113, further comprising

the step of programming said predetermined numbe
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15. The me hod according to clainl 14, wherein said

L/ 16. The metho according to clainl 14, wherein said

programming step is perfo ed using voltage levels.

17. (AMENDED) The ethod according to claim 13, further

comprising the step of select'ng said predetermined number to

provide time for at least one wri eback or refresh cycle.

Please add the following new claims: 

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

said logic circuit c prises a counter configured to generate said

predetermined number 0 internal address signals.

E;\ 19. (NEW)
said external address sign 1 comprises an initial address for data{I

circuit according to claim 1, wherein

transfers to an from said m ory.

20. (NEW) A.memory evice according to claiHIl, wherein

said circuit is an integrated Ci cuit.
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VERSION WITH MARKINGS TO SHOW CHANGES MADE

l. (AMENDED) [An integrated] 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 [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

clahn 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.

9. (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]

_r refresh [cycles] cycle.
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ll. (AMENDED) The [integrated] 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) [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 1predetermined 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 jproviding 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] 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.

l7. (AMENDED) The method.according to clain113, further

comprising the step of selecting said predetermined number to

provide time for at least one writeback [and] Q; 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 clainll, wherein

said circuit is an integrated circuit.

10
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R E M A R K S

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.

ll
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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, is 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) is

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 Yip).

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

l3
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teaches a cache access that can be stalled. Yip 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

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



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

  

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 application is in condition for

allowance. Early and favorable action by the Examiner is

respectfully solicited.

lS
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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,

’~\

Cififil STF‘RE—IE 
  

    
ChristopherAP.‘-
Registratro No. 42,829

24025 Greayer Mack, Suite 200

St. Clair ghores, MI 48080
(586) 498— 670

Dated: February 4‘ 2002

Docket NO.: 0325.00309
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE

United State: Pntent and Trademark Office
Address: COWISSIONER OF PATENTS AND TRADEMARKS

\Vnshington, DTC. 20281www.uupm.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

09/504,344 02/14/2000 Cathal G. Phelan . 0325000309 7771

 

21363 7590 04/25/2002

CHRISTOPHER P- MONA, 13-0
24025 GREATER MACK

SUITE 200 NAMAZI, MEI-IDI
ST. CLAIR SHORES, MI 48080

2187 6DATE MAILED: 04/25/2002

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. pplicant(s)

09I504,344

A
 

 
Phelan

Art Unit '
 

 
Office Action Summary Examiner

 
  

 

Mehdi Namazi 2187
 

 
   lIIIIIIIIIIIIIIIIIIIIII

- 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 COM MUNICATION.

- 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 thiscommunication.

- 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, 2002

2a) This action is FINAL. 2b). 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 EX parte Quay/835 CD. 11; 453 DC. 213.

Disposition of Claims

  
 

 
 

 

 
 
   

4) XI Claim(s) 1-20 is/are pending in the applica

4a) Of the above, claim(s) is/are withdrawn from consider;

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

6)[Z Claim(s) 1—20 is/are rejected.

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

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

Application Papers

9) I: The specification is objected to by the Examiner. 

10) The drawing(s) filed on is/are objected to by the Examiner.
 
 

11) The proposed drawing correction filed on is: 3E approved b)I:]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)I:I All b) D Some‘ c) CNone 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. E 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)C Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

  
 

 
Attachment(s)

15) 3 Notice of References Cited (PTOBQZ) 13) E] interview Summary (PTO-413) Paper No(s).

15) 3 Notice of Draftsperson‘s Patent Drawing Review (PTO-948) 19) El Notice of Informal Patent Application (PTO-152)

17) 3 Information Disclosure Statement(s) (PTO-1449) Paper No(s). 20) E] Other:

 
W.i. S. Patentand Trademark Office

DTO-326 (Rev. 9-00) Office Action Summary Part of Paper No. 6
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Application/Control Number: 09/504,344 Page 2

AuiIJnfiz2187

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

been 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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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 r-ifi 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 l2—l3 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 59—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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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. 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

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



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

  

Application/Control Number: 09/504,344 Page 5

flutlhut22187

inherent to have time included for writeback and refresh cycle

during each burst).

As per claim ll, 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—22L

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.

U.S. Patent 5 966 724 R an 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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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) 746~724O (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
Ap 'l 21, 2002

YU

SUPE DOHP mmmm
TECHNOLOGY‘CENTER 2100
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CONTINUOUS BURST EDO MEMORY
DEVICE

TECHNICAL FIELD OF'I'HE INVENTION

The present invention relates genu'ally to integrated cir—
cuit memories and in partiwlar the present invention relates
to burst access memories.

BACKGROUND OF THE INVENTION

Awide variety ofintegramddrutitmemoriesareavail—
ableforstoringdataOnetypeofmemoryisthedynamic
randommssmemory(DRAM).ADRAMisdcsignedto
stuedatainmenxn'ycellsformedascepacitors.'l‘hedatais
storedinabinaryfounat;alogical“one"isstoredasa
dnargeonaeapadtor,andalogical“zu-o"isstmedasa
dischargedcapacitoe'l‘hetylfiealDRAMisan'angedina
plurality of addressable rows and columns. To access a

manm'ycelLarowisfirstaddressedsothatallmemorycdls
wupledwiflrthatwwueavaflablefmamsingAftaa
mwhasbeenaddressedatleastonecolmnncanbe

addressedtopinpointatleastonespecificmemaycellfa'
ddlamafingdatafiomorwrifingdatatoviaextemaldata
communicationlines.’['hedatastoredinfl1ememorycdlsis,
therefore, acoessibleviathecolumns.

With the constant development of faster computer and
communication applimtions, the data rates in which a
memory circuit must operate continue to increase. To

addressthe nwdforinueaseddatammgavarietyof
DRAMsarecomm-erciallyavailable.’l‘hesememmiesare
goducedinavarietyofdesignswhichprovide difl‘aent
methods ofresdingfmmandwritingtodiedynamic
Inexnorycellsofthememcxy.0nesud1medrodispage
modeopaafionPagemodeopaatiousinaDRAMare

definedbythemethodofaccessingarowofamemorycell
arrayandrandomly accessing ditfuentcolumns of the my.
Datastcredatflierowandoolumnintersectioncunberecd

andoutputwhflethatcohunnisaccessedPagemode
DRAMsrequireamsstepswhichlimitfliecommnnication
speedofflremenxxycirmit.

Analternatetypeofmemorydrcuitismeextcndeddata
output(EDO)mernorywhid1allowsdatastoredata
manoryanayaddresstobeavailableasompmaficrflre
addressedcohrmnhasbeenclosed'l'hismemorydrcuitcen
increase some communication speeds by allowing short:
accesssignalswithwtreducingthetimeinwhidrmemcry
output data is available on the communication lines. Colman

access times are, therefore, ‘finasked” by providing the
extendeddataoutputAmedetaileddesaiption ofa
DRAM having EDO features is provided in the “1995
DRAM Data Book” pages 1—1 to 1—30 available from

anTechnology, Inc. Boise, Id., whichis incorporated
hereinhyreference.

Yetanothu'typeofmemtrycircuitisabmstaccess
memorywhichreceivesoneaddressofamemyarrayon
external address fines and automatically addresses a
sequence of columns withouttheneedfor additional column

addressestoberrovidedonflreextcxnaladdresslines.By
reducing the external address input signals, burst

described memory enunts.

Although BEDO memories can operate at significantly
fasterdataratcs than non-burstmemcries. bursts ofoutput
dataaretenninatedwhenchangingfi'omonememmyrowto
another. The alternative to terminating a data burst is to wait
unfiladatatnnstiscompleteunfilthememorymwis

5

10

15

2

changed. Changing memes-y rows is time consuming and
bemusedataisinterrupteddm-ingflretransitionbetween
rowefiedatamteofthememmydrmitsisslowed.

Fa the masons stated above, and for otherreasons stated
belowwhichwillbecomeapparenttomosesh'lledintheart

upon reading and undustanding the Ferment specifiration,
tha'eisaneedindieartfcraburstaccessmemmywhich
allowsadatabmsttocontinuewhilereceivingandaddress—
inganewmemoryrowaddress.

SUMMARY OF THE INVENTION

The above m-tioued problems with integrated memy
circuitsandodlerrroblemsareaddressedbymerreseut
invention and which will be understood by reading and
studying the following specification. Ablnst access memy
deviceisdesccibedwhichallows anewmemary an‘ayrow

. tobeaccessedwhilecontinuallybmstingdataoutfi'cnna

30
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priormemoryrow.

Inparticular,thepresentinvenu‘on describesamcmcry
device cornrxising addressable memy elements, extunal
cddressinptngandanaddresscounterforrwdvingan
addressontheextemaladdressinputs.’lheaddresscounher
also germ-ates a sequence of addresses. The manta-y furthu'
couqxisesanompmbutfaadaptedtodfiveaseqnenceof
datafiomdrenremmydevim'lheoummbufierdrcuitry
can drive the sequence of data from the memory device
while a new admss is received by the address counter.

Inoneembodirnengthenmmryincludesawfiteenab
signalinputforreceivinganenablesignaLandtermination
churitryfca'terminatinganoummofflie sequence ofdata.
In another embodiment, a memory device is described

whid: comprises addressablememoryelements arrangedin
rows and columns, extunal address inputs, and address
ciruritryfrrreceivingrowaddressesandcolumnaddresses

fromtheexternaladdressinputs.Countercircuiuyis
included for gemting a sequence of column addresses in
responsetoafirstmceivedcolumnaddrese'rhememry
alsoincludesrowaocesscirmitryforawessingarowof
memyelementsinresponsetoareceivedfirstrwaddress,
andanoutputbufl'erftroutputtingasequence ofdatafrom
themanorydevim'l‘hesequenceofdatabeingstuedinthe
addressablemcrnoryelements having addresses cmrespond-
ing to the sequence of addresses and the firstrow address.
The memory further includes control circuitry for wntrol—
lingtheoutputbufl’u'circuitryandtheaccesscircuitry,
whueinasecondrowofmemcryelementsmnbeaccessed
without iutmupting the output sequence of data from the
firstrowaddress.

Inyet anotherunbodiment. amethod ofburstreading
datafi‘omamemorydevicehavingaddressahlememcry
demutsan-angedinrows andcolumnsisdesaibed'Ihe
methodcompaisesthestepsofreceivingafirstrowaddress,
rewivingafirstcolumn addresgandaccessingarowof
mmyelementshaving fliefirstrovvaddress'rhemethod
also includes the steps of generating a sequence of column
addressesstarfingatthefirstcohunnaddressmmpottingdata
stored at the sequence of column addresses, receiving a
second row address. and accessing a row of memory ele-
ments having the second row address while outputting the
data stored at the sequence of column addresses.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. lis abloekdiagramofamernaydeviceincrrpo—
rating burst acmss;

FIG. 2 illustrates linear and interleaved addressing
sequences; '
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FIG.3isntimingdiagmmofaburstreadfollowodbya
txnstwfiteofthedevieeofFlG. 1;

FlG.4isatimingdiagramofabm‘stwritefollowedbya
unstreadcffliedevieechIGJ;

FIG.5isablockdisgmmofnmenKrydeviceincapo—
mfingthe features of the pesent invention;

P1G.6aisatimingdiagramoftheoperationoffliedevice
ofFIG.5;

FIG. 6bis aconfinuafion of the timing diagramof FIG.
Ga:

FlGJaisatimingdiagramofasel-iecofconflnuousburst
readmfionsmnd

FIG.7bisntimingdiagramofase1ies ofburstread
operations.

WDESMONOFTIE
INVENTION

Inthefollowingdetaflcddesaiptiouofflieprcfared
embodiments, refaence is made to the accompanying draw.

ingswhichfrnnaparthereofmndinwhidfisshownbyway
ofillustrationspecificpeferredenbodimtsinwhichme
inventions may be freedom. Those embodiments are
desaibedinsuflicientdetafltoennhleflioseskillaedinflieart

topacticetheinventiomanditistobeundcrstoodthntoflla
embodimentsmxy bemilizedandflntlogicaLmeehanical
andelectfiealchsngesmaybemadewiflloutdepertingl‘rom
the spiritandscopeof the pesent inventions.'1‘hefollowing
detaileddesajptionis,merefose.nottobetakeninalimiflng
sense, antithe mofthepresentinvenfions is definedonly
bytheappendedclaims.

BEDO Memories

To fully understand the Fecent invention, a detailed
description is prmrided of a burst mended data output
mydrufitmEDO). FIG. lisnsdxemmcrqxesenta-
tionofasixteenmegalitdevieedesignedtoopaateina
bunstaecessmode'l‘hedevmeisorganimdass2Megx8
bustEDODRAMhavinganeightbitdatainput/oumutpath
10 providing data storage fa" 2,097,152 bytes ofinfmmation
inthememosymynAnadive-Iowrwaddnsssuobe
(RAS‘)signal14isusedtolatdlafiIstportionofa
multiplexed memory address. from address inputs A0
fliroughAlOlEinlatchla'l‘llelauhedmmsZOis
decodedinrowdeoodern'l‘hedecodedrowaddrwsisused
toselectaruwofthcmemarymyIZAnadive-low
eohnnnaddressstmbe(CAS’)signnlMisusedmlamha
secondpmfionofamemoryaddressfromaddressinputslfi
intocolumnaddmsscountafiflhelntchededmnnaddress
2815deeodedincohnnnaddressdecodm3..'l‘hedeooded
columnnddressisusedtoselectacolmnnofthememory

array];
Inabmstreedcycle,datawithinthememy array

locatedattherowandeolmnnaddressselmdbymemw
andcolmnnaddressdecodqsisreadoufiofthenmmy
mayandsentalongdatapathintoqutlaumcsMData
10 drivenfiommehnstMDRAMmaybelatched
externaltothedevicewifliaCAS‘signalafterapredea-r—
minednumba‘ofCAS’cycledelnysaatency). Fcratwo

cydelatencydedgfltefirstCAS‘failingedgedminga
RAS' cydeisusedtolauiitheinifialaddressfcrflaeburst
access'l‘hefirstburstdatafmmthcmnoryischivenfi-om

mememtryafiuflieseeondCAS‘faflingedge,andremains
validthroughfltethirdCAS‘failingedge.0ncethememmy
devioebeginstooutputdatainabm'strcadcyclefiheoutput
drivers 34 will continue to drive the data lines without
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n'i.statingthedatawtpmsdm'ingCAS’highinerals
dependentonthestatecfthewmutenableflandwfite
enable 36 (0E‘ and WE') control lines, thus allowing
addifionnlfimeforfliesystemtolanflidieoutputdmOnce
arowandacohtmnsddressareselected,eddifionaltransi—
tionsoffieCAS‘signalmusedtoadvancetheeohtmn
addrwswithinflieeolumnaddressoountu'inapredeta-
mmedsequmnefimeatwhididuawfllbevalidatthe
outputsofthebmstEDODRAMisdcpendentonlyonflJe
finfingofmeCAS'signalprovidedthatOE‘ismaintained
low, and WE' rcmfins high. The output data signallevels
maybedfiveninaceordancewflhstanddeMOS,TI‘L,
LVYmGflquSEoutputlevel specifications.

’I‘headdressmnybeadvancedlinearly,orinsnintu—
leaved fashion fmmfimmncompatibilitywifliflie overall
system requirunents. FIG. 2isatablewhich shows linear
and interleaved addressing sequences for burst lengths of 2,
4and8cycles.The“V’forstzrtingsddressesA1andA2in
the table regiment address values that remain unaltered
throttghflmbmstsequeanbecommnaddrwsmnybe
advanwdvdflreaflCAS‘hansifiomWhentheaddrcssis
advancedwitheadiu'ansifionoftheCAS*signaLdatais
alsodrivenfromfliepartafiereedltransitionfoflondngthe
devicelstencywhichisthenreferencedtoeachedgeofflre
CAS‘signaL'I‘lfisallowsforabtrstamscydewhu’e
CAS'togglesonlyonceMghtolowu'lowtohithmeach
mmnorycyde'lhisisinconu-nsttostnndnrdDRAMswhich
rewireCAS'togolowandfltenhighfueathcycle,and
syndnonousDRAMswhiehrequireafIfllCAS‘cydemigh
andlowtnnsitions)fmend1memorycyde.

Inthehustwcessmemaydevieeeachnewcommn
addressfiomthecohmnaddxesseountaisdecodedandis
usedtoaccess addifionaldatawithin thememtrymy
without the requiremmt of additional column addresses
beingspedfiedontheaddressinputslfifimisburstsequence
ofdatawilloonfinueftreechCAS‘failingedgeuntfla
predetuminednnmbaofdmaceessesequaltomeburst
lengflthasocumetACAS'fallingedgereceivedafiu'the
lastlnn’staddresslnsbeeugena-atedwilllatchanotha’
eolumnaddxessfiomtheaddressinputsmandanewhmst
sequencewfllbegimReeddmislatchedandompmwifli
ead:fa11ingedgeofCAS*afiathcfirstCAS‘latenq.For
abtustwritecyeleJatalOislatchedininthdatalatches
34.Datnmgmdatthefirstaddressspecifiedbytherowand
cohmnedthessesislnhtedwiththeflkS‘sigmlwhcnthe
firstcolmnnaddressislatchedwmecycledatalatencyis
zero). 0th: write cycle datalatency values are possible;
however. fu’ today‘s memory systems. zero is preferred.
Addifionnlinputdamwordsforstmgeatinu’emenmd
colnmnadch‘essloedionsa'elcmhedbyCAS'onsueeessive
CAS‘pulseanputdntafmmmeinpmlatdlesMispassed
alongdatapathSZtomememorymywhueitisstmedat
the]ocationseled.edbyfl1erowandcolnmnad¢essdecod—
mAsmmebmstmadcydeprevimmlydwaibfla
predetennined numb: of burst access wn'tes will occur
without the requirement (If additional column addressee
beingpovidedontheaddresslineslfl.Aflcrthepredetex-
nfinednmnbuofhustwfiteshasmumemssubsequent
CAS‘wfllhtchanewbegimingmlumnmsand
anodm'bm'strwdm'writeaceesswfllbegin.

ControlcirmitrySflJnaddifiontoperfomxingstandard
DRAM control fundions, controlstheIdemfitryMand
the column address coninterllatch26.1‘heconnol circuity
ddermineswhenaunrentdatnbmstshouldbemfinamd

baseduponflxestfieofRAS’liCAS‘fiandWE’flJ‘he
writeenahlesignalisusedinbmstacccsscyclestoseled
readorwritebmstsccwseswhenflleinfiialeolnmnaddress
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foraburstcydeislatdiedbyC‘ASEWE’lowattheoolmnn
addresslatchtimeselectsabmstwriteaeoessWE‘highat
theeolumnaddresslatchfimeseleetsabm’streadams.
TheleveloftheWE' signalmnstremsinlfighfoneadand
lowforwrfle burst awessesthmughoutflmburstamsA
lowtohightransitionwithinaburstwriteaecesswill
taminatethebmstaceess,pevenfingfmtherwfitecfmm
ocanfing.AhightolthansifiononWE*wflhinaburst
readaeceaswilllikewisetmninateflnebmstreadawessand

willplacethedataoutputlflinahighimpedaneestate.
Transitions of the WE" signal may be loclmd out during
uifimltimingpedodswithinanaccesscycleincrda‘to
Iednce thepossibflity of tu'ggen'ng afalsewfite cycleAfia'
meaifimlfimingpuiodmestateofWE’wflldeteunine
whether a burst ems continues, is initiawd, (r is termi-
nawd'l‘amination ofabmstacmsresetstheburstlength
countu-andplacestheDRAMinastatetoreceiveanodiu
hustmsscommandInflwcasefibmstreads,WE‘wfll
tansifionfiomhightolowhteminateafirstbmstreadand
flmnWE‘willtmnsitionbadihighp’iortothenextfalling
edgechAS‘inu‘datospedfyanewbmstreadcycleFtr
burstwn’tes,WE*wouldtransitionhightotaminatea
menthnstwfiteams,fl1enbacklowplitrtoflmenm
falfingedgeofCAS‘toinifiateanmhnstm-iteaems.
BothRAS‘andCAS‘ goinghighduringabmstacwsswfll
alsotanfinatzethebmstaccesscydepladngmedatadtim
inabighhnpedaneeoutputstate,andresetfingtheburst
length 001mm:

Abasic implementation ofthe devieeofFIG. lmxy
indudeafixedhlnstlengthof4,afixedCAS‘latencyof2
andafixedintaleaVedseqiencetiblrstaddtesm.Flnd1a,
justasfastpagemodeDRAMsandEDODRAMsam
available in numerous configurations including x1, x4, x8
andxl6 data widthsand 1Megabig4Megabit, 16Megabi1
and64Megabitdensities;thebmstamsmemnrydevice<f
FIG.lmaytaked1ef<xmofmanydifl'erentmenmry

FIG.3isatimingdiagramforpetformingaburstread
followedbyabln’stwfiteofmedeviceofFIGJJnFIGJ,
arowaddteesislatdiedbytheRAS' signal.WE*islow
whenRAS*fallsforanembodimentufthedesignwhu-ed1e
stateoftheWE*pinisusedtospecifyabmstaccesscycle
atRAS'time.Next,CAS‘isdfivenlowwithWE‘highto
initiateaburstreadaccess.andfl1eoolmnnaddressis
htdiedihedataoutsigmls(DQ’s)axenotdriveninflJe
flIStCAS‘ cydeOnmesecondfallingedgeoftheCAS‘
signaL theinternaladdmess genaafioncirminyadvanees the
coltmnadflmsandbeginsanofllcraccess ofthemy. and
fliefirstdaaoutisdfivenfiomthedeviceafieraCAS‘to

data access time ('I‘CAC). Additional bIJISt’ ms cycles
continueforadevieewithaspecifiedbmstlengm offour,

-untilthefifthfailingedgeafCAS*whidllatchesanew

eohlmnaddrecsfocanewhnstreadaccess.WE*fallingin
mefifihCAS‘cydetmninatesfllebmstams,andini~
tializeslhedeficeforadditionalbmstaccesses.’lhedxfl1
fallingedgeofCAS‘wimWE‘lowisusedtolatchanew
bumtaddresslatchiuputdataandbeginabtnstwfiteaccess
offliedevice.Additionaldatavahlesarelatclwdonams-
sive CAS” failing edgesuntilRAS‘risesto tenninatethe
burst ms.

FIG. 4isafimingdiagramdepictingburstwfiteaceess
cycles followed by burfi read cycles. As in FIG. 3, me RAS“
signalisusedtolatchfl:erowaddress.ThefirstCAS*falling
edge in combination with WE‘ low begins a burst wn'te
access with the first data being latched. Additional data
vahtesaxelatchedwith successive (.‘.t"I.S'I falling edges, and
thememcay addressisadvancedintemaltothedevicein
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either an interleaved or sequential manner. Oh we fifth
CAS‘fallingedgeanewoolumnaddressandassociated
wfltedatauelatdted'rhebm'stwfiteamscyclesconfinue
until the WE’ signal goes high in the skth—CAS’ cycle.
ThetmnsifionoftheWE‘ signalterminatesthebmstwfite
access. The seventh CAS‘ low transition latches a new

column address andbeginsabtnstreadaccess (WE‘is
high).'lhebmstreadeontinuestmtilRAS’risestetnfinating
the burst cycles.

Continuous BEDO (CB-O)

FIG. 5 illustram a continuous memory chutit which
indw-sallofthefeannesofthestandardBEDOmemy
as described above. The continuous memory circuit,
however, operates difl'erentty than the previously descn'bed
BEDOnmmrywhentherowaecesssignalGlAS’)is
inactive'l'hatis,asexplainedabove.abmstaccessopem-
tionistetminsmdwhentheRAS‘andtheCAS‘signalsgo
highinastandardBEDOcirwiTimespecificationsfcrme
BEDOcirafitrydiaatesthatflieRAS‘signalrunainhigh
foranthfimnmfimeokapm‘echargefimeLthhena
mininnnnamsfimeTmomsmedfmmdiefallingedge
ofRAS‘,isrequiIedtoaecessthenewrow.Asaresult,a
newmnayrowmnnotheaeeessednnfilamininmmfime

omec-t-Tnhaspassedfollowingfliefisingedge ofRAS‘.
TypicalfimesforTmcandTnpamGOns and40ns,
respectivdy.Tocliminatethis 100 nstimeperiodinwhich
dataisnotbeingptovidednsumhdrcuitryispmvidedin
mm11390fthememorycirwit.

FIG.5isasd1anaficrqxeemtafionofashu.eenmegabit
devieedesignedtoopetateinahnstaccmsmodeand
incorporating thefeetnres «present invention.The device is
mganizedasaZMcmbmstmDRAMhavinganeight
bitdatainpntloutputpathllbpmvidingdatastoragefm'
2,097,152bytesofinfonnationinthememyanay 111M
acfive—lowrowaddressstroheCRAS‘)signa1114isusedto
latdlafirstpccfionofamulfiplmedmemyaldress,fiom
addressinputsAOtln-oughAlO 116,in1atch 118.1‘he
latchedmweddressmismedinmwdecoderm'l‘he

decodedmwaddressisnsedtosdectamwofthememy
my 112. An active-low column address strobe (CAS‘)
signallZdisusedtolatehasecondpmtionofamemay
adxh‘essfi'omaddtusimutsllfintocohlmnaddresscotmtu
126.1‘helatchedcohnnnaddresslzsisdecodedineolumn
addressdecoderl30.'Ihedecodedcolumnaddmssisusedto

seledaedumnofthememorymyllz.

Inaburstreadcycle,datawifl1inthememorymy
loamdatthemwandcolumn address selectedbytherow
andcolumnaddmssdeoodasisreadoutofthememmy
amyandsentalongdatapafltl’fltooumutlatches 134.
DatallOddvenfmmfliebtn'stEDODRAMmaybelatched
extanaltoflledeviceWithaCAS‘signalafterapredda—
mined number of CAS“ cycle delays (latency). Once the
memmydeviccheginstooutputdatainabmstrcadcycle.
thewtpméivaslfiwfllcontinuetodrivemcdatalines

without ui-statingfliedataoumuts during CAS'highinta-
valsdependentonfliestateoftheouqxnenableandwfite
enable (0!? and WE‘) connol lines, thus allowing addi—
donalfimefamesystantolmdmmeunputdaEOncea
rowandacolumnaddressareselected, additionaltransin'ons
oftheCAS'signnlamusedtoadvancefliecolumnaddress

wiminmecollnnnaddressminapteddmined
' sequence.'l‘hetimeatwhichdatawillbevalidattheoutputs

ofthebmstEDODRAMisdependentonlyonmefimingof
the CAS' signal provided that OE’ is maintained low. and
WE“ remains high. As with the memtry of FIG. 1. the
outputdatasignallevelsmaybedriveninaecordancewith
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specifications. Further, the address may be advanced
linearly,crinaninu=rleavedfashion fcrmaxhnnmcompu-
ibilitywiththeovmllsystemreqnimmentsasshownin
FIG.2.

Inthetxnstaccessmemuydevice,eachnewcolumn
adzhusfmmfliecolnmnaddresscounta'isdeeodedandis
usedtomsaddifionaldalawidfinthemmymy
wflhoutlberequimmentofaddifionalcolumnaddtessec
beingspedfiedontheaddressinpmslla'l'hisbmst
wquenceofdatawillconfinuefoteachCAS‘fallingedge
unfilapredeteuninednumbaofdatamesseseqnaltolhe
hustlengmhasoccmredACAS’fallingedgemcdved
afimfielastbmstaddmsshasbeengenafiedwilllamh
anothercohnnnaddresfmmlheaddressinputslfinnda
newbmstsequencewfllbeginReaddataislatdledand
outputwifl:eechfallingedgeofCAS’afiadaefirstCAS‘
latency.

Inpmdamfi'omtheillputlstdiesIMispassedalongdm
pamnzmmemymywhemitissmatme
loationselectedbymerowandcohnnnaddessdecoda's.
Asinthebtnstmdcyclepreviouslydem‘bed,a1redemr-
minednmnberofburstaceesswriteswfllocanwflhoutme

requiremtofaddifionalaflumnaddmcseebdngmvided
ontheaddrwsfineeflfiAfia-fliepsedetemfinednumberof
mmmsmmasmquemCAS‘WmMa
newbeginningwmmnaddresgandanofllabmstreador
writeamswillbegin.

'I‘hewriteennhles‘gnalisuscdinbm'stwoesscycleem
selectreadorwxitebmstaeeesseswhmmeinifialcohnnn

addressforablnstcycleislamhedbyCASEWE‘hwatme
cohmnaddresslatchfimesdeetsabmstwfiteecms.WE*

higlatdiecolnmnaddmcslatdzfimeselectsabmstread
acoessT‘heleveloftheWE‘signalmustremainhighfu‘
readandlowfmwritebmstsccessesthmughoutfliebwst
WAlowmhiglnransifionwidfinaburstwfitem
wiltelminatethcbmstawess,pleventingfmlhetwfin3
fromocuming.AhightolowtmnsitiononWE‘widfina
blustreadaccesswilllikewisetmnilmemehnstmd

msandwfllplacemedalaoutpmlflinahighimped—
ancestate'h‘ansifionsofdieWE’signalmaybelodredwt
(hmgaificelfimingpuiodswflhinanmcydeinadcr
toreducednepossilifityofuiggaingafalsewrflecyde.
AfiameaificdfinfingpaiodmesmeofWE‘wfll
detenninewhedleraburstaccessconfinues,isinifiated,mis
tunfinadehnninafionofablmaecessmetstheburst

lengmcwmerandplawsdleDRAMinastaetoteceive
anodletbmstacmscommand.

Connoldmfittynsdnaddifiontopuflrmingstandmd
DRAMconh’dfuncfions.00nlmlsfl:eI/Ocirwiuyl34and
unecolmnaddresscounmflatchIZGJ'heeommldmfity
deteunineswhenaamentdatabmstshwklbetenninawd

baseduponthestatesofRAS‘lld.CAS‘IMandWE‘
136.1nthestand3rdBED00perafiondescribedabOVC.
conimlcircuilry138terminatecladambm'stwhanE‘r
msifioneddtningablnsLorwhcnbodICAS‘andRAS"
Mdmwmmaamomwnmcmmy
138doecnottmninatcablnstopa'afionwhenCAS*and
RAS" gohigh,butlookstoWE‘foranindieetionmata
hmtopaafionistobeteuninMConfinuousmodecir-
cuilry 141 canbe optionallyp'ovidedto allowthememy
devicetoopenmeineilherthestandardBEDOopu‘afionu
aCBEDOopetation.

A basic hnplementafion of the device of FIG. 5 may
ineludeafixedbmstlengthof4,afixedCAS‘latencyof2
andafixedinlerleaved sequence ofburst addresses. Fertile:

8

justasfastpagemodeDRAMsandEDODRAMsaIe
available in numerous configm'dions including x1, x4, x8
andxlé damwithzhs, and 1 Megabit, 4Megsbit, lGMegabit
and64MegabiI densities; the bmstaececs memory device of

5FIG.5maytakelheformofmanydifferentmenn-y
mganizafions.

FIGS.6aand6bisafiming<fiagmmforpetfom1inga
confinuoushurstreadofthedeviceofFIG.5.InHGS.6a

andfibmowaddmsslislztdnedonmefirstfaflingedgeof
10 lheRAS‘signaLWE‘islowwhenRAS‘fallsfutan

unbodimenrofthememydevicewheteflleslzteofme
WE'IinisusedtospedfyabmstamscydeatRAS‘
fimNmfimWB‘nimCAS‘isdivenlowtoinifiame
abm'streadaccess,andcdumnaddressmisktd1ed.'lhe

15 denoutsignalst's)arenotdfiveninthefirstCAS‘
cycle, butremain lri—slale.0nthe secondfallingedgeofthe
CAS‘ sigdeatastaedatoohImnmisotmltonmeDQ
linesafteraCAS‘todanaccesstimcfl‘c‘c).0nd1erising
edgesofCAS*,lheintemaladdmssgemfioncfiufitry

wadvancesthecolnmnaddress.Datasmtedatcolumn
adxiesses m+1, m+2, and m+3 are output on the falling
edgcsofCAS‘.Afiucoh1mnaddrmsmislatdied,lhe
RAS‘signalgoeshightobeginfliewpenceofmsii-lga
newrow.WhiledmisbeingpmvidedontheDQlinesfrmn

75 Iowl,RAS" goeslowtolamhanewmwaddlessafimm
theaddmssinptflnltwmbeappredatedthattheRAS'
signal h-ansifimedhighandlowwithoutintermpfingme
dataoutputontheDQlines.Anewcolumnadd1-esswillbe
louledonfliehstCAS‘cydeofablmFaexamplein

30 FIGS.6annd6b,anewoolumnaddras(n)islamhedonlhe
firstCAS" adivetransitionfoflowingfiiebeginningcfflie
RAS‘ cycle. The burst lead opaaiion continues uninter—
ruptedforrowsZandlandcolumns n,o,nndp.To

terminate acominuous hustreadoperafion, theWE" up?!
35 mu'elyhastomsifionhiglpiortoafalfingedgedflw

CAS‘sigml.
Itwillbeapgxeciamdflmtthereadandwn'teopenfions

petfamedonasinglememoryrawufthenmmyofFIG.
SareidenfiealmtheopmfionofmemmncryofFIGJas

4o showninFIG.3.ThaIis,afhercompledngahnstread,fl1e
WE‘signallnnsifionslowandlhenextfallingedgeof
CAS‘htdlesanewcdmnnaddreesfu’abnrstwn‘m

opaafiomlikcwise,lheti1ningdiagramofFIG.-1depfiding
bmstwninewcesscyclesfollowedbybm’streedcyelesan

45 be repliwted with the memory of the present invention. As
sMBEOmanctydevicescanbereplswdwfihCBEDO
mmydeviccswfihoutefiedingmeopenfion ofthe
mysuppmtsystmfiwfllfimherbemxeciawdby
moseskflledindicartflntthememorydeviceofPIG.Smn

50 opaahewithbmstlengfllsofl4.8.orfullmwcycles.
FIGS. 70 and 7b are pmvided to more cleafly illustrate fine

advantages of the CBEDO memory over BEDO memory
devices. The timing diagram of FIG. 7a shows one possible
sefiesofbmstmadopemfionsonfourdifietentmemy

55 rows(Rl,R2,R3:ndR4)inaCBEDOmemydevice.
FIG. 7b shows bmstreudopcmtionsinaBMmema’y
device.0nd1efirstCAS‘cydeofthefirstRAS*cycle,an
inhialoohnnnaddressislatdledfiomflieenemaladdress

inputs.Dataoutislxn'stontodJeDQlinesondlenextfour
60 CAS*cycles.Onced1einifialcohlmnhasbeenlamdand

meTmnfinimumspedficafionhns been satisfied, RAS"
cantogglehighandmenlowngninwflhomdismpfingflle
bmstToavddap‘emanremcmimfimofahmRAS'
cannotu'ansifionhighlmtilaftuthelasteolumnusociated

65 wifieashmwhasbeenlatchedFormeexampleshownin
FIG. 7, the second RAS‘ cycle cannot transition high until
afterthe CAS' cycle which latches column C2. This ensures
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mecolumnwhichistobebursteduponislatchedpdcrto
RAS‘ goinghighandterminaflngthcburst.

Asdesamedaboveamemorycellcennotbemessed
unfiltinreTmcfoHowingflrestartofaRAScydeItcanbe
seenthattheCBEDOmemxrydevicerechiwstbetime
neededto burstreaddatafmm several armory rows. Fu'
exampleusinga66MflzclochaCBEDOmemoryoper-
afingwiflra4bi1bmstlengthcanoulput26difierentbilsof

datafiom7diflaeutmwsin600ns,whileaBEDOmemcry
deviceoperafingwitha4bitbmstlcngthislimmdt016hits
fran4difl‘erentrowsdufingflresametimepcdodltisalso
importanttopointoutlhatfm'mulfiplebmstsuponflresame
row (RAS‘ cycles lowsnd stays lowforsevaal different
columns) the CBEDO andBEDO perfcun 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
sheamontheDQflnesThugadatabmstreedisconfinued
whenRAS‘bothuansifionshighsndtnnsifionslownndflre
datadrivasarenotplacedinahighinmedmceoutputsme.
Whileopetafinginaconfinuousbmstmode,flrememy
devicecontinuesablrstreaddatawhfleanewmemtrymy
mwisbdngaddrmsedltwillbeundersmodbythoseskikd
inmeartflratawordlinecoupledtoaccwstransistorsina
memydonotmedtoremainaetivedmingafirllburst
oper‘afiom'l‘hstis,eed1mcnmyrowwmdlineisconnecwd
toanaccessmnsisuxfaeadrnmxycdlinthatmy
row.Allmerrxxycellsxe.meref<ne,accessedatoneewhen
mewmdfinebufivaMBylatdfingthedatastmedinthe
mnrrycdlwifillatches 134,afirstwcrdlineeenbe
deadivatedsndanothawordfineacfivatedAsknownm

thoseskifledinflnesrtdigitlineesndsenseamplifiasare
usedtoreaddatastaedinflmnmmycdlsfl‘hesebitlines

plishedinthememorydevbeofFIG.5duringaconfinuing
brustopmfiomasexplainedaboveJhaebyincreasingme
datarateofflrememtrydevice.

Conclusion

Amemorydevicehasbeeudesu’ibedwhidrmnoperme
atfastdalarates.’l‘hemenmrydeviceisamndomwcess
memory having rows and columns of memory alums.
After accessing an armyww. an inmalmemnry edit-easing
dmfitallowsaccesstonuma-ousculmnnsofdatawhfle

quuhingmlyoneextu‘nalwlumnaddrees'lhememy
devicecanrcceiveandaccusanewmcmoxyrowwiflrom
intemmtingthebustofdmfi’omthepreviouslyaccessed
row.’Ihiscontinuousburstopemtionallowsforfasterdata
ratesbyelhninafingflreneedtotcrminateaouqmtdatawhfle
aldressinganewmemuyrow.

Ahhough specific embodiments have been illustratedand

describedhcreinjlwillbeappreciatedbythoseofordinary
skillindremthatanymngenrentwhichiscalculatedto

achievemesamepluposemaybesubsfimtedforflnespecific
embodiment shown. This application is intended to cova-
any adaptafionsorvan’ztions of the present invention. Fm
mmpleanextemslclocksignalcmfldbcusedtosyndrm—
nizetheburstaccessopa‘afioninplacecflheCAS’signaL
Therefore, fiismanifestlyintendedthatthisinventionbe

limitedonlybytheclaims and the equivalents fire-reef.
WhatisclaTMdis:

LAmemorydevicecomrrising:

a plurality of addressable memm'y elements;

aplumlity of external address inputs;
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address countu'u‘reuiuyfnr receivingafirstaddress on
flreplmalityofextunalafiessiqmts,andforgener—
atingasequeuceofaddressesinmponsetoflrefirst
Messzand

ombulfercirclfirryadapedtodfiveasequenceofdata
fiommememaydevimmeoutpmbufl’udmfih'y
further adapmd to continue to drive the sequence of

’datafi'omthememydevicewhileanewaddressis
receivedbytheaddresscounmrdramy.

2.111ememcrydeviceofclaimlwbereindleaddress
cormtercirminyconqrises:

ansdchesshtehcimfltcotpledtotheplmalityoffldunal
addressinputsund

acountercotmledtotheadfiesslstchcireuitfmgenee
afinglhe sequenceofadthesses.

3.1hememorydevieeofclsimlfinflrcrcomp'ising:
msch‘ufitryforreadingdalastuedinflxephmlitynf'

adthessablememoryelements.

4.111ememorydeviceofclaimlfi1r1hacomrxising:
a write enable signaliupmfa'receiviug anensble signal;‘ and

terminationcirmiu'yooupledtotheomputbufl'ercimfitry
fata'minatinganoutputofthe sequence ofdats.

5.Aburstaccessmemy,cm1;risingz
amunorymsyhavingaphnslflyofaddressableele-

ments arrangedinrows sndcolumns;

mwamscirmitryfulatchingarowaddtessand
aceessingarowdmmydanents;

anouqunbufl‘afmouqutfingasequeneeofdatastored
inapluralityofcolumnsmnd

contoleirmih'yfcrconuoflingtheomputbufl'erandflre
mwaceesscirurilry,wheleinanewmwofmemory
elementscenbemsedwithoutintarupfinganacfive
outputsequencc.

6.1‘heblnstmsnmoryofdaim5furlhercompris-mg:

awriteenablesignalinputforreceivinganenablesignal;and

turninafloncirafitrycoupledtoflreompmbulfcrfor
tuminafinganomputofthesequenceofdata.

7.1heburstmsmemaryofdaim5furflicrcompds-mg:

a counter Cir-wit for genu'afing a sequence of columnaddresses.

8.1hebnrstaccessmcmayofclaim5fmflrercompfis-"181

acolumnaddresslatdrdrufitftrlatchingacohrmn
address received on a plurality of enemal address
inputs.

9.1‘hebmstaccessmemoryofdaim8fm1hcrcompris—mg:

alxnstlengthcountercoupledtothecolumnaddresslam
drwhforenablingflrecolmnaddresslaxchchmit

aftaasequence ofdatahas beenoutput.
19.Amernnrydevicecom;nising:

aplumlity of addressablememorydements arrangedin
rows andeolumns;

a plurality of Gnu-ml address inputs;
address cirwin'y ftl' receiving row addresses and column

addresses from the plurality of external address inputs;
counta charity for generating a sequence of column

addresses in response to a first received column
address;

rowaccessciraiinyforsccessingamwofmemy
elementsinresponsetoareceivedfirstrowaddress;
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omputbufl’ercirulilry adaptedtooutputasequeuced
dmfiomfliemnorydevice,thesequeneeofdata
beingstoa-edinflie Idln'alityofaddressahlememnry
elements having addresses corresponding to the
sequence of addresses and the firstrow address; and

controlcircuirry for oomofling the oulput bufi'ercirminy
andmeaeeesschuxitry,whereinaseeondrowof
mmyclaneutseanbeamsedwifllom interrupting
anadive output sequence ofdamfrommefirstmw
address.

IL The memory device of claim 10 further comprising:

amileenablesignaliuputfcrreoeivinganeunhlesigml;
and

tenninafiondrafin’yeoupledtotheomputbufi‘admuitry
fortemiinafinganoutpmofflaesequenoeofdata.

llAmethodofburstrwdingdmfrmnamemmydevice
having aplnrality ofaddrcssablememmy damnts arranged
inrawsandoolmnnthcmethodoomisingmestepsof:

receivingafirstrow address;

receiving afirstcohrmnaddress;

accessingarow of memory elements having the firstrow
address;

geuaatingasequeneeofeohrmnaddrusesstarfingatflre
firsteolumn address;

outputting data stored at the sequence of column
addresses;

reedvingaseoondmwaddresswhflcoutputfinglhedln
storedatmeseqmtfodumuaddrwses;and

accessingaruwcfmunrxyelementshnvingtheseeond
mwaddtcsswlfikoutpuflingbedalastmedatlhe
sequenceofcolmnn addressee.

13.1‘hemethodofclnim12furfl1erindudingfl1estepof:

lineniethodofdailefinflu’inchldingthestepsof:

reodvingasignalmawfiteenableMand

taruimtingmestepofompmtingdatainresponsetoflic
Signal-

15.1hemahodotdaimufimaindndjngthcstqasoe

inifializingaburstwriteopenfiouonannefiveedgeofa
cohlmnaddresslatchsigual;

reodvingaseeondedumnaidress;

genetafingasecond sequent: of column addresses start-
ingatthesecondeolumn address; and

10

15

35

45

12

ston'ngdatainaplunfltyofaddressablememyde—
meuts having address corresponding to the second
sequence ofcohnnnaddresses.

lfiThemethodufclaimIqur-dmrincludingflrestepsofi

receivingasecondcolumn address;

aeeessingarpwofmemy elements havingtheseoond
maddress;

generating: second sequeneeofcohnnu addresses start-
ingaitheseeondoolumnaddressnnd

otnputfingdatastmedatflreswondsequenceofeohnnu

17. The method ofdaim 12 wherein the sequence of data
isoulputinresponsetonnextemalclocksigml.

laAmethodoftlnstreadingdmfromammu'ydevice
having a plurality ofaddressable memory elemems arranged
inmwsmdmhmnglhemethodcunqxisingfliestepsof:

latdfingafirstmwaddrwsinresponsetoauauive
nansflionofamwaddresslawhsignal;

latehingafirstoolumneddressinmgiousetoanaetive
unusifionofacolumnaddresslatdisignal;

acoessingarowofmemotyelanentshavingdiefirstrow
address;

readingdatasmredinaplmlityofnmmxyelemmts;

hwhingthcdatastoredinmeplmalityofmyde-
meats;

generafingasequeuce (immmuaddressesstarfingatthe
firstcolumnnddrecs;

ouqmttingthelauireddaminmonscmadivemsi—
fionsofdieeolumnaddressletdlsignal;

recdving a mend row address while ouxprming the
latcheddataund

accessingarowofmemmyelementshavingdieseeond
row eddresswhileouqmfinglhelamheddata.

19.111emethodofclaim18finlhcrincimlingmestepsof:

meivingaa’gnalonawfiteenableinput;and

waninafingdiestepofwtpuuingmemadamin
recpousetothesigual.

”.Themefliodofelaimmwhu'cinmestepofgeneraing
asequeneeofeollmnaddressesstarfingatflrefirsteohlmn
addresseanrxisesthestepof:

aivancingaommtercirwitinresponsetoinadiveu'au-
siliom offlreoolnmnaddresslatchsignal.

* t i! t #
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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 xl, x4, x8 and x16 data widths,
and 1

Megabit, 4 Megabit, 16 Megabit and 64 Megabit densities; the burstaccess

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 g

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

in numerous configurations including xl, 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. 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* cycle, but remain
tri—state. On the second falling edge of the CAS* signal, data stored
at

column m is Eftputon theDQ lines after a CAS* to data access time0(T. sub. CAC). n the rising edges ofCAS*,the internal address
engration fl,

‘, circuitry advances the column address. Data stored at column addresses

w\

04/19/2002, EAST Version: 1.03.0002NANYA TECHNOLOGY EXHIBIT 1002
NANYA TECHNOLOGY CORP. V. MONTEREY RESEARCH, LLC



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

w.“ ,

m+1,

m+2, and m+3 are outputXOn the falling edges of CAS*. After column
dres awrme‘wmm FM;

is latched, the RAsymgignal 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 lineSrm A new column address will be loaded on the
last CAS* 4.59 A“
cycle of a burst FOEEEEample in FIGS. 6a and 6b, a new column address
(n) is
latched on the first CAS* active transitio /f6I:§wi eginning of
the RAS* / \ ,
cycle. The burst read operation continues uninterrupted for lows 2 and
3, and ' ,columns n, o, and p. To terminate a coéti uous burst read/operation,
the WE* v]

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

signal.
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JUL 09 a, , OP “Ll-Yr ILED g

«4 “3. ’ ‘ 605
¢Dfififlfl£§ UNITED STATES PATENT AND TRADEMARK OFFICE

RECEIVED

Application of: Cathal G. Phelan JUL 1 6 2002
Serial No.: 09/504,344 TBChWIOQI/Centerzwo

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 26K 2002 .

By:

Mary a 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 W1 00000026 09504344

01 FC:103 18.00 OP
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COPY OF PAPERS
OFHGINALLY FILED

 

Fl. (AMENDED) A circuit comprising:

  
 
 

a memory comprising a plurality of storage elements each

configured. t read and. write data in response to an internal

address signal; and

5 , a logic circuit configured to generate a predetermined
\

number of said inbernal address signals in response to (i) an\\

external address sigdal, (ii) a clock signal and (iii) one or more

control signals, wheréin said generation of said predetermined\ x
\SQ number of internal address signals is non—interruptible.

4

2. (AMENDED) T e circuit according to claim 1, wherein
\x,

said predetermined number of\internal address signals is determined
\\

by a fixed burst length. \
\

\\
\

3. (AMENDED) The circhit according to claim 1, wherein\
\

said predetermined number of interhal address signals is at least

\
4.

4. (AMENDED) The circuit axcording 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. \- \\

\
2 l

‘\x
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§fi$j\:;7 \, 6. (AMENDED) The circuit according to claim 5, wherein

C?)/ 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 wrifieback or refresh cycle.

\
1

ll. (AMENDED) The circuit according to claim 1, wherein\
K

said predetermined number of internal address signals is chosen to‘x\\

meet predetermined criteria for sharing address and control busses.'2
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V 12. (AMENDED) A circuit comprising:

QFJj 2:;> hmeans for reading data from and writing data to a
C?)/1 plurality of storage elements in response to a plurality of

internal address signals; and

5 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 length50/
data transfer comprising the steps of:

accessing a memory in response to a plurality of internal

address signals; and

5 generating a Epredetermined number of said internal

address signals in response to (i) an external address signal, (ii)
. . . . k), . . . .

a clock Signal and (iii) a cpntrol Signal, wherein said generation
3

of said predetermined number\of internal address signals is non-\
‘1

interruptible. 2 ‘x\

14. The method according to claim 13, further comprising

the step of programming said predetermined number.
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y 15. The method according to claim 14, wherein said

programming step is performed using bond options.

\
15. 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.

1

\‘x

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

. . . '\ . .
Circuit comprises a counter configured to generate said‘.‘.\

predetermined number of\internal address signals.
‘2
\:\

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

said external address Signal comprises an initial address for data
X

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 claim:>K

v
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B \: 21. (NEW) The circuit according to claim 1, further

comprisingx\\an address and control bus configured to present said\

external addziess signal and said one or more control signals,
wherein said bus is freed up during the generation of said

predetermined nu er of internal address signals.
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VERSION WITH MARKINGS TO SHOW CHANGES MADE

19. (AMENDED) The circuit according to clainll, 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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R E M A R K S

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 nonwinterruptible.

SUPPORT FOR CLAIM AMENDMENTS

Support for the amendments to the claims can be found in

the drawing as originally filed, for example, FIGS. 5A, 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 burst 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, is non—interruptible, as

presently claimed.

In contrast, the present invention (claim 1) provides a

circuit comprising a memory comprisimg 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. 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 access 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).

lO
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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 is

respectfully solicited.

ll
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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.

fl/

/‘ (

Robert M. Miller

Registration No. 42,892

24025 Greater Mack, Suite 200

St. Clair Shores, MI 48080

(586) 498—0670

Dated: June 26I 2002

Docket NO.: 0325.00309

12

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



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

- FEE CALCULATION FOR ENCLOSED AND EXTENSION RE 0 UEST I

 Cathal G.PhelW RESPONSE TRANS 
EXTENSION OF T REQUEST

SERIAL NO.: 09/504,344 (IF REQUIRED)

TITLE: FIXED BURST MEMORIES

FILED: February 14, 2000' RECEIVED

EXAMINER: Namzai, M. JUL 1 6 2002

ART UNIT: 2187 TeChm'OQy Center 2100

ASSISTANT COMMISSIONER FOR PATENTS

Washington, DC. 20231

Sir:

Enclosed please find an amendment and a postcard along with the fee calculation below:

  Claims Remaining Highest No. Rate Additional
Previous Fee

Independent
Claims 3 minus x $ 84.00 $000

Multi le De endent Claim First Added + 280.00

TOTAL IF NOT SMALL ENTITY $.00 A

   
 
 

[ ] SMALL ENTITY STATUS- If applicable, divide by 2 ..................... $0.00
[ ] Verified statement enclosed, if not previously filed.

[ ] Applicant also requests a month extension of time

for response to the outstanding Office Action. The fee is .................... $0.00

[ ] Fee set forth in 37 C.F.R. 1.17 (p) for Information Disclosure
under 37 C.F.R. 1.97 (c) .............................................. $0.00

TOTAL FEE ...................................................... $18.00”Ms-(115‘ ..; 1

The Commissioner1s 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 sheet15 attached.

CHRISTOPHER P. MAIORANA, P.C.

24025 Greater Mack, Suite 200 By: 52£é2 Z 2, 232744
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, DC. 20231, on June 26 2002 .
 

1

By:

ary Donna Berkley
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Application No. Applicantls)

09/504,344 Phelan
.

-IIIIIIIlllllIIIIIIIIIII
-~ The MAILING DA TE of this communication appears on the cover sheet with the correspondence addres ~—

Office Action Summary

Period for Reply
A SHORTENED STATUTORY PERIOD FOR REPLY lS SET TO EXPIRE three MONTHIS) 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.
~ lf N0 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 I

2a)

3)
 

Responsive to communicationls) filed on Jul 9, 2002

This action is FINAL. 2b)I:I This action is non-final.

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 parre Quay/e, 1935 CD. 11; 453 0.6. 213.

Disposition of Claims

4M

SCI

2

9)X

1OIX

 

11)
 

 

12)
 

Claimls) 7-27 is/are pending In the application.
 

4a) Of the above, claimls) is/are withdrawn from consideration.

Claimls) is/are allowed.

Claimls) 7-27 v is/are rejected.

Claimls) is/are objected to.

Claims are subject to restriction and/or election requirement.

lication Papers

The specification is objected to by the Examiner.

The drawingls) filed on ()2 Z FIT /67fl is/are a) 3 accepted or mfiobjected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85la).

The proposed drawing correction filed on is: a)j approved mm disapproved by the Examiner.

 

 

If approved, corrected drawings are required in reply to this Office action.

The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. §§ 119 and 120 

 
13)
 

 
Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

  a)j All b)j Some* c)j None of:

   
15)
 

 

Certified copies of the priority documents have been received.
 

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

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.

 

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

:I The translation of the foreign language provisional application has been received.

Acknowledgement is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.

Attachmentls)

1) Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413) Paper No(s).

 

 

2) _ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) E) Notice of Informal Patent Application (PTO-152)  3)

 
Information Disclosure Stetementis) (PTO-1449) Paper No(s). 8) D Other:

U. 5. Patent and Trademark Office

PTO-326 (Rev. 04-01) Office Action Summary Part of Paper No. 8
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Application/Control Number: 09/5 04,344 Page 2

fluilhfi122188

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 l~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

arguments 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 l.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.S.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

IJ.S.C. 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

specification 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
I
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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.
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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).

O r'l, , 2002 REGINALDG.BRAGDON
PRIMARY EXAMINER
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IN THE

Application of:

Serial No.:

Title:

Pi] ed:

Attorney Docket

Examiner :

Art Unit :

In Response To;

The umicr'sxigncd hereby cunifies that the foregoing documc
Commissioner for Pzflents, Washingmn, D.C. 20231, Ex
$0.2 .

Aasistant Commiss

Washington, D.C.

Sir:

In response to the Office Action mailed Oo

please amend the above-identified

  

 
CHRISTOPHER NHIORHNA, PC FAX N0. 585 80873 P. 03 /

' 12/91”
UNITED STATES PATENT AND TRADEMARK OFFICE /L/

Cathal G.'Phelan»

09/504,344

MEMORY DEVI CE WITH FIXED
INTERRUPTIELE BURST

LENGTH NON—

February 14, 2000

No.: 0325.00309

Namazi, M.

2187

Office Action mailed October 22, 2002

CERTIFICATE OI“ FACE] MI LE

nrs Wuru sent viu Facsimile to The following: Assimmt
amincr M. Nnmazi at (703) 746—7238 L111_Q¢_g~.1nl‘m;,1fi._

Iyl’lfl >m_giTl1,a3/M» y Donna Berkley

AMENDMENT AFTER 3135;

loner for Patents
20231

tober 22, 2002

application as follows:

IN TgE CLATga

Please amend the claims as follows:
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l. (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

ssid.predetermined number of internal address signals is determined

by a fixed burst length.

3. (AMENDED) The circuit aecording to claim 1, wherein

said predetermined number of internal address signals is at least
4.

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

maid predetermined number of internal address signals is 8.

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

said fixed burst length is programmable.
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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.

11. (AMENDED) The circuit acoording 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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;&fi (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

b"!
means for generating a gpredetermined 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—interruptiblo.

\//‘ (\Mf. (AMENDED) A.method of providing a fixed burst length
data transfer oon@rising 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 re5ponse 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.

\66 n
dad. The method according to claim l6: further'comprising

the step of programming said predetermined number.

15
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l ' , wherein said

11>O

jDJAfi The method according to claim 4p?f wherein said

programming step is performed using voltage levels.

)7Qéiyf (AMENDED) The method according to cleim_}81 further
comprising the step of selecting said ypredctermined. numbel‘ to

provide time for at least one writeback or refresh cycle.

’1/

\ id? The circuit acaording to Claiflll, wherein.eaid logic
circuit comprises a counter configured to generate said

predetermined number of internal address signals.

\323’. (AMENDED)
The circuit according to elain1l, wherein

said external address signal comprises an initial address for data

transfers to and from said memory.

H
267 A memory device according to claim 1, wherein said

circuit is an integrated circuit.

\

. (AMENDED) The circuit according to clainll, further

comprising address and control busses configured to present said

Received from < 5354980673 > at 12116102 11:38:41 AM [Eastern Standard Time] 4
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1213510»: WITH EARRINGS To 5pr QHANGES MADE

21. (AMENDED) The circuit according to a laim 1, further

comprising [an] address and control [bus] bu"

3: ea c. . ‘ . ‘ .
lie nt 811d external address Signal and said one or more control
(1. ‘1 . ‘ ‘ '

”ignale, wherein said [bus is] bugegg_g§§ freed up during the
m

generation of said predetermined number of internal addroeq
signals.
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REMARKs
_..__-.u ..._.__..

Careful review and examination oi 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 signal CV70»

The generation of the predetermined number of internal address
signals is non—interruptible.

fiUPPORT FQE_QLAlMiAEEEDMEflI§
  

Support for the amendment to claim 21 can be found in the

drawings as originally filed, for example, FIGS. 1-3, 5A and 5B,
and in the specification as

originally filed, for example, on page

9, lines SulO; and page 12, lines 7~15. As such, no new matter has
been added.

Furthermore, the present amendment does not raise new

amendment to claim 21 merely changes the grammatically
singular “address and control bus” (which Applicant's
representatives believe is s

upported by the specification) to the
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grammatically plural “address and control busses." The Examiner

has already considered thia isaue (see page 4, first paragraph of

the Office Action dated October 22, 2002). Therefore, the present

amendment raises no new issues, and should be entered and
considered.

Claimle has been amended. Claims 1—21 remain active in

the present application.

QBJECTION TO THE DRaWINeg

The objection to the drawinge has been obviated by

appropriate amendment and should be withdrawn.

QBJEC’I‘ION TO magnum

The objection to claim 21 has been obviated by
appropriate amendment and should be withdrawn.

SLAIABEJJQTIQMS UNDWER_3__5_tLS-C- $11.2.
 

The objection to Claim 21 under 35 U.S.C. § 112, firSt

paragraph, has been obviated by appropriate amendment and should be
withdrawn.
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“cigars REJECTIDNS manages up‘s._q.__.§_ 02

The rejection of claims 1—21 under 35 U.S.C. §102(b) as

being anticipated by COWles is respectfully traversed.

Cowles is directed to a continuOus burst EDD memory

device (Title). The invention disclosed by Cowles improves upon a

conventional burst “extended data out” (or “BEDO”) memory
architecture. Deepite the statements to the contrary in the Office

Action dated October 22, 2002 (hereinafter “the Office Action"),

Cowlcs docs not diaclose or suggest generating a predetermined

number of internal addreSB signals nonvinterruptibly, as presently
claimed. Inste

ad, Cowles teaches that the improvement disclosed

therein relates to an ability to aCCEBS a second row of memory
while bursting data out of a first row (a so—called “continuous

BEDO,” or “CBEDO” architecture; see, 0.9., FIG. 5 and col. 2, 11.

155—18, 44~48 and 55-61; (101. 5, ll. 17-29; col. 7, ll. 55—64; C01.

8, 11. 26—33 and 60-63; and col. 9, ll. 4-11, 21—23 and 47-52 of

Cowles). This ability to access a second row of memory while

bursting data out of first row has little or nothing to do with

whether a “burst” can be interrupted. In fact, each of the various

burst accesses disclosed by Cowles can be interrupted.
Consequently, it appears that any generation of internal addresscs

performed by the various mo
mory architectures of Cowles can also be

interrupted (See, e.g., the detailed discussion below and FIG. 4-r

10
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col. 5, 1. El through col. 6, l. 9; and col. 8, 11. 37~48 of
Cowlcs).

In contrast, the present claim 1 recites a circuit

comprising a memory comprising a plurality of storage elements each

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

addresa signal and a logic circuit configured to generate

nonuinterruptibly a predetermined number of said internal address

signals in reopense to (i) an external address signal, (ii) a clock

signal and (iii) one or more control signals. Claims 12 and 13

recite similar limitations. Therefore, Cowles neither discloses

nor suggests the presently claimed invention.

The Office Action appears to draw a distinction between

a “continuous burst" and a “row burst” as they relate to

interruptibility (see, e.g., the paragraph bridging pages 2~3 of

the Office Action, which appears to suggest that a continuous burst

can, be terminated or interrupted, while a row burst cannot).

However, Cowles drawa such a distinction for only one of three

conditions under which a burst can be prematurely terminated or

interrupted. In 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 burst” and a “row burst” is

ll
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actually directed to a difference betwaen BEDO and CBEDO memories

that affects only one of the three BEDO termination conditions;
the detailed discussion below.

burst” and “row burst” modes disclos

SEQ

As a result, both the “continuous

ed by Cowles are interruptible.

For example, with regard to BEDO memories, Cowles states
that:

“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 0
remains high.” (Col.
added.)

E* is maintained low, and WE*
11. 8-11 of Cowles; emphasis

Furthermore, with regard to EEDO memories, Cowlcs also
states that:

control lines, thua allowing additional time for the
system to latch the output data.” (Col. 3, l. 6?
l. 4 of Cowles; emphasis added.)

“The control circuitErJy determines when a current data
burst should be terminated based upon the state of RAS*
14, CA8* 24 and WE* 36.”
emphasis added.) (Col. 4, ll. 63-65 of Cowlefi;

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

emphasis added.)

12
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“Both RAS* and CAS* going high during a burst access will
also terminate the burst access cycle placing the date
drivers in a high impedance output state, and resetting
the burst length counter.” (Col. 5, ll. 25—28 of Cowles;
emphasis added.)

Thus, in BEDO memories, Cowles teaches that there are

three conditions that will terminate a BEDO aCCess:

1. WE* transitioning, either from low to high Or from high tolow;

2. RAS* and CAS* going high; or

3. OE* going high (although, arguably, the state of OE* may have
little, if anything, to do with generating a predetermined
number of internal addresaes).

The improvement to BEDO memories disclosed by Cowles and

discussed above is directed to minimizing the impact of cendition

#2 above when accessing a different row. If we as3ume arguendo

that the OE* signal disolosed by Cowles has little, if anything, to

do with generation of intefhal addreSses, there remains one

condition (WE* transitioning) under which the CREDO memory of

Cowlos will terminate a burst aeoess, and thus, interrupt the

generation of internal addresses, contrary to the preSent claims.

With regard to CBEDO memories, Cowles states that:

“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 OEW is maintained low, and WE*
remains high.” (Col. 6, 11. 63—66 of Cowles [emphasis
added]; note the similarities to col. 4, ll. 8~1l of
Cowles, cited above.)
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“Onee 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 interVale dependent on the state of the
output enable and write enable (OE* and WE*) control
lines, thus allowing additional time for the system to
latch the output data.” (Col. 7, ll. 53—59 of Cowles
[emphasis added]; note the similarities to col. 3, l. 6?—
ool. 4, l. 4 of Cowles, cited above.)

“The control circuit[r]y determines when a current data
burst should be terminated based upon the state of RAS*
114, CAS* 124 and WE* 136.” (Col. 7, ll. 52—54 of Cowles
[emphasis added]; note the similarities [including the
typographical error] to col. 4, ll. 63‘65 of Cowles,cited above.)

“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 accesa, 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.” (Col. 7, ll. 34~4l of Cowles
[emphasis added]; note the similarities to col, 5, ll. 4—
10 of Cowles, cited above.)

Thus, in CBEDO memories, Cowles teaches that at least two

of the three conditions ab0ve that terminate a BEDO access (WE*

transitioning and OE* going high) will also terminate a CBEDO

access. Cowles is quite clear in this teaching with regard to WE*
transitions:

“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.” (Col. 7, ll. 57—61 of Cowles
emphasis added.)

14
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“To terminate a c
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Therefore,

that OE* does not

there is still one condition under which the memories of C

ontinuous burst r
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even if We assume for the

affect the generation of
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falling
33—36 of Cowles;

sake of argument

internal addresses,

owles

will interrupt (or prematurely terminate) an access: fig:
trflgsitionfnq. Cowles rather explicitly teaches how sueh a
prematur

For example, in FIG. 4 of Cowles,

prematurely terminated when WE*

CEIIJS

address to be read. out

waveforms in FIG. 4

61—001. 6, l. 9 of Cowles).

operations of the BEDO memory of FIG.
FIG. 5'

the WE* signal transitions low 1

burst write operation (see,

One of or

falling edge of CA

a new column address for
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and the corresponding description at col.

Cowles correl
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dinary skill in the art would undo

8* after the WE* signal tr

a burst read operation.
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trans

e.g.,

atches a new column addr

col.

e termination can take place.

the access at “COLn” is

itions from low to high,

and data from the “COLp”

the “ADDR,” “WE" and “HQ"

5, l.

ates the read and write

3 and the CREDO memory of

after

ess for a

8, 11. 37—48 of Cowles)

rstand that the next

ansitions high latches
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passage further substantiates the interruptibility of both the BEDO
and CREDO memories of Cowles.

Thus, it appears that Cowles consistently discloses at
least one condition

addresses

under which

can be interrupted,

the generation of internal

COntrary to the non—interruptible

internal address generation presently claimed.

As noted in the Office Action, Cowles discloses 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."
Cowles.)

However, as discussed above,

reducing the impact of burst termination condition #2 above
col. 8, l. 65~col. 9, l.

terminates a burst access in the BEDO memory of Cowles,

the point of the present Claims,

initiated, or is terminated.”
col, 7, 11.

These statements in Cowles

CREDO memory architectures

interrupt shown in FIG. 4

memories), HOWevor, as

Received from 6854980673 > at 121161112 11:38:41 AM [Eastern Standard Time]

15 of Cowles), a condition that

(consistent with

applying to both BEDO

the plain

(Col. 8, ll. 63—65 of

statement refers to

(see,

also

More to

Cowles discloses that:

timing period, themststs oi
_l_9_t.z.r___=?twang:ss.__cie.7__7tinuse.“ i 5

(Col. 5, ll. ll~16 and
42—47 of Cowles; emphasis added.)

apply to both the EEDO and

tho WE*~initiated

and. CBEDO

language of the passage
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indicates,

looking out transitions of the WE* signal during
“critical timing periods” does not necessarily prchnt termination
or interruption of a burst access. Otherwise, how could the state
of WE* determine whether a burst accccm

so continuea? If the access
was not interruptible,

Furthermore, Cowles provides very little guidance as to
what the “critical timing periods” might be.

RAS* must remain high for a nfinimum of about 100 he in a BEDO
memory (col. 6, ll. 18—29 of Cowles). However, other than to refer
to a specified minimum time period relating to the RAS signal (sec
col. 8, ll. 60—63), Cowles is largely silent as to what the

a are for a CBEDO memory. From these

one of ordinary skill in the art could only surmise

access cycle” means

something considerably lees than an entire access cycle. Thus, it
ie entirely possible, if not likely, that a burst access can be
interrupted during an access cycle by a WE* transition outside the
“critical timing period.”

Consequently, the disoloeure that WE*

transitions “may be locked out during critical timing pering

17
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within an access cycle" does not mean that burst accessas in a BEDO

and/or CREDO memory are non-interruptible, as presently claimed.

Since Cowlee teaches that a burst can be terminated

during a read or write access, whether in BEDO or CREDO mode,

Cowlee fails to disclose or suggest the non—interruptible

generation of a predetermined number at internal address Signals,

as presently claimed. As such, Cowles does not disclose or suggest

each and every element of the presently pending claims, arranged as

in the presently' pending claims. Therefore, Cowles does not

anticipate the preSent claims, and the rejection should be
wi thdraWn .

CONCLUSIQN
 

Accordingly, the present application is in condition for

allowance. Early and favorable actiOn by the Examiner is
respectfully solicited.

The Examiner is respectfully invited to call the

Applicants’ representative should it be deemed beneficial to

further advance prosecution of the applicatiou.

18
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If ‘-' '

any addltlonal fees are due, please charge cur office
Account No. 50~054l.

Reapectfully submitted,

P. MAIORANA, P.C.

\ /\k‘ w..." W\-__..,,..__.. .___.._

7 r P. Maiorana

Registration No. 42,829
24025 Gr.ater Mack, Suite 200
St. Clair Shores, MI 48080
(586) 498—0670

 
Dated: Qgggmlgg; .1.6,_ 2002

Docket No.: 0325.00309
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LAW OFFICES

CHRISTOPHER P. MAIORANAPC.
24025 GREATER MACK S (”TR 200

ST. CLAIR SHORES, MICHIGAN 48080

Cl IRJS'L‘OI'I trill P. MAIORANA (586) [198-0670 M1 umzs.'r1w:mmm<s
ROBIER’I‘ M. MIL! .131: Fax (586) 49801.???» & COPYRIGHTSJOHN J, KEN/\TOWSKI mafiomnapa mm

Er«F-_sr__.Mn.-m«_r;wqrz

TO: Mtliywamh___.__fim_mw_.w_____.,..._.._~..~__
COMPANY: $13.3. f'atexLLgnd TracLumark Office  

 
RE: ggwith — I-‘ilqfi: February 14, 2,,op_q__wm___w__m__mw

FILE NO.: QZQDMOD _ . ......._‘ M_...__-.___m. ..____....-“__H

FAX NO: L7M:LWM.~_H.1_~-W“W“M_._

FROM: fixisflmfi. Maiornnu, Esg._ .._..___.,.~._.___w“__...___.._.m.

DATE: 129mg}m2 __ TIME: WWW—

TO'ML NUMBER OFPA (:‘ES 20 (inch/(ling COW/Wylie“)

[fycm do 5231 receive any of71mm page“): please telephone us (11(586) 493-0670 g talc/27.x m (1! (580) 498-0673.

llil'flfliMfli-Z

Enclosed is thefollowing:

A mend/went Afler Fina] (I9 pages).

7712 fuflxr/muimr crmlaim’t/ in Ihlix'jbcrlun'lu mmmgc is prim-Hagar! mu} m:y7r!m!inl aviarumzimz ink’mlrn' nnlyfur flu: individual or emf/y nmucn'
(11mm [fr/Iv rmdwr ofllzix 71155.7(ch ix no] the imam/er] reef/aim! Iar rim cmplaym or agar” I'(‘.3p{)n.s‘ibh?fl.lr (/cIiw-rmg lint" manage m (1112
tut-"mini rL'ripianl). .I’Lm are nearby ”01ch that my d1.rsmninnliau, (fisfl'flllfllflll or copying of rhix cmmmmz’mn‘an ix m-ic'rly prohim'n‘d. [[ynu11.7w rvr‘vfwd this mmnnmim/inn in mm: plow-e (mum/fatal)! ”oi/:5! u: by Icing/mm mnl wmrn (In: original cmmmun‘calinu m us at 1A,: "have(“Mn-M w‘n 11.1» (14.81 Mai). Thmxk you.
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LAW emcee
, s “I - 8

CHRIS IOPHLR P. MAlORANA, PL.
24 025 GRFA’I‘ER MACK. SUI‘I H 200

ST. C1 AIR Sneurss, MICHIGAN-180110

('HRISTDPI 31112 P. MAIORANA (586) 498—0670 I‘A'l'L'N'l‘S, “mm-MumsROBER’I' M. MILLER. Fax (586) 408-0673 St COPYING! ITS
JOHN J. lCiNATOWSIU nmiomuupmwm

December 16, 2002

Meredith McKenzle, Esq.
Manager of Intellectual Property
Cypress Semiconductor Corp.
3901 North First Street, Building 2
San Jose, CA 95134—1599

Re: United States Patent Application Entitled:
FIXE D BURST MEMORIES

Cypress Reference No‘: CD99073
Our Reference No: 0325.00309

Dear Meredith:

Enclosed is a copy of the Amendment After Final and
filed today, via fitcsimile, with the United States Patent
identified patent applicatiorn.

acoon‘rpmtyl ng documents 111 at were
and Trademark Office for the above-

l’lease call me it'you have any questions.

Very truly yours,_\

CHRIST. JHE’R p. MAIORANA, RC. 
‘K\\.

Christa/1 . Ma
(WM/Jud!)

Enclosure

G:\E‘YI‘RDMS\(KMO'HAMTzNDZIJInwiut ‘\
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMJVIERCE
United States Patent and Tyndcmnrk Office
Address: COMIMISSIONER OF PATENTS AND TRADEMARKSWashington, DC. 20231www,uspw.gav

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO, CONFIRMATION NO.

 
09/504,344 02/14/2000 Cathal G. Phelan 0325.000309 7771

21363 7590 01/10/2003

cmSTomP-MAIORANW
24025 GREATER MACK
SUITE 200 NAMAZI, MEI-IDI

ST. CLAIR SHORES, MI 48080
ART UNIT PAPER NUMBER

2188 IDATE 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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HI‘I H

   
Application No. Applicant(s)

" 09/504,344 Phelan

”"3"” m” -IIIIIIIIIIIIIIIIIIIII
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED Dec 76, 2002 FAlLS 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 places 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 only a) or bi]

a) m The period for reply expires three months from the mailing date of the final rejection.

b) E) 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 REJECTlON.
See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(3). 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).

LEI 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. CI The proposed amendment(s) will not be entered because:

(a) CI they raise new issues that would require further consideration and/or search (see NOTE below);
 (b) 3 they raise the issue of new matter (see NOTE below);

(c) CI 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) 3 they present additional claims without canceling a corresponding number of finally rejected claims.
NOTE:

 
 

 

3. j Applicant's reply has overcome the following rejection(s):
 

  
4. :I Newly proposed or amended Claim(s) would be allowable if submitted in

a separate, timely filed amendment canceling the non-allowable Claim(s).

 
5E] The a) CI affidavit, b) CI exhibit, or c) IZI request for reconsideration has been considered but does NOT place the

application in condition for allowance because:
See attached 3 er.
 
 

6. CI 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. IXI For purposes of Appeal, the proposed amendment(s) a)3 will not be entered or mm 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—21

Claim(s) withdrawn from consideration:

 

 
 

 

 8. CI The proposed drawing correction filed on is a) 3 approved or b) I:Idisapproved by the Examiner.

9.I:I Note the attached information Disclosure Statement(s) (PTO-1449) Paper No(s). (g . S 9 D
10.I:I Other: REG ALDG.BRAGD M

PRIMARY EXAMINER

U. S. Patent and Ttademark 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

Aatlhfitz2188

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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M
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Group Art Unit: 2188

Examiner: Namazi, M.

Applicant: Cathal G. Phelan

Serial No: 09/504,344

Filing Date: February 14, 2000

For: 1\/I%%RY DEVICE WITH FIXED LENGTH NON—INTERRUPTB

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, DC. 20231, on January 22, 2003 .

 
 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.

01/301’2003 EHILLIfii‘i 000130002 027504344
01 Fmrm '15 :5 -,

J-L'v. UV Li‘r‘
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IfApplicant 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.

Respectfillly submitted,

By: ;% z; ~ 254%
R bert 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

(5 86) 498-0670
Attorney Docket N0.: 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-INTERRUPTIBLEBUR T

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, DC. 20231, on March 24 2003 . ‘
 

\: By:
“ - M DonnaBerkley

APPEAL BRIEF

Assistant Commissioner for Patents

Washington, DC. 20231

Dear Sir:

Appellants submit, in triplicate, the following Appeal Briefpursuant to 37 C.F.R. §1.l92 for

consideration by the Board ofPatent Appeals and Interferences. Appellants also submit herewith

a PTO-203 8 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

AccountNumber50—0541. 3:: e
18:63 {33 #5,
L3,... :3: W

aim C“ it}

DocketNumber:O325.00309 53% E it”:
ApplicationNo.:09/504,344 1 9C} :2 5:3

Fl (33m
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I. REAL PARTY IN INTEREST

January 28, 2003.

Docket Number:0325.00309
Apphcatlon No.: 09/504,344
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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—interruptiblez.

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 (iii)

one or more control signals (102). The generation ofthe predetermined number of internal address

signals is non—interruptible.3

In yet another embodiment, the present invention concerns a method ofproviding 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

2 See FIG. 4 and pagel 1, lines 11-17 of the specification.

3 Id.

Docket Number:0325.00309

Application No.: 09/504,344 4

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



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

(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—inten‘uptible.4

VI. ISSUE 

The issue is whether claims 1-21 are patentable under 35 U.S.C. §102(b) over

Cowles.5

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.

4 See FIG. 4 and pagel 1, lines 11—17 of the specification.

5 US. Patent No. 5,729,504.
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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 ofgroup

4. In particular, the recitation in claim 10 that the predetermined number ofinternal 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 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 14 due to the added structure ofgroup

5. In particular, the recitation in claim 1 1 that the predetermined number ofinternal 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 ofgroups 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 14. Detailed

reasons why claim 11 is separately distinguishable over the cited reference is provided in the

Arguments below.

The means plus function ofgroup 6 is separately patentable over the circuit ofgroups

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 —1 0. 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 ofthe predetermined number ofinternal 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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is not. 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 ofprogramming 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 ifclaim 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 fieed up during the

generation of the predetermined number of intemal 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,8 claims 1-21 are rejected under 35 U.S.C. §

102(b) as anticipated by Cowles.9

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.”10 The Federal circuit has added that the anticipation determination is viewed fiom 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?”1 As

explained herein below, because Cowles does not disclose or suggest each and every element of the

presentlypending claims, arranged as in the claims, Cowles does not anticipate the presently claimed

invention.

 

8 Page 5, paragraph no. 9 of the Final Office Action mailed October 22, 2002.

9 US. Patent No. 5,729,504.

10 Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. 12.
Cleveland GolfC0., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Scrz'pps Clinic
& Research Found. 12. Genenteclz Inc, 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed. Cir. 1991)
(Emphasis added by Appellant).

11.S'crz'pps Clinic & Research Found. V. Genenteclz Inc, 927 F.2d1565, 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 ofthe predetermined number

of internal address signals is non-interruptible.

Cowles does not disclose or suggest each and every element ofthe 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.12 The Examiner admits that a

continuous burst of Cowles is interruptible.13 Specifically, the Examiner states that he agrees with

Appellant’s arguments with regard to termination of a continuous burst.14 In particular, the

Examiner admits that the interruptibility ofa continuous burst is supported by the following passages

in Cowles:15

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).

12Title of Cowles.

‘3 See page 2, paragraph no. 3, lines 4~6 of the Office Action mailed October 22, 2002.

141d

15 Id.
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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.16 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 ofRAS* 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

 

16 See page 2, paragraph no. 3 , lines 6—9 ofthe 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 fiom high to low;

2. RAS* and CAS* going high; or

3. OE?k going high.I7

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 fiirther 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 013*, 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.18 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.20 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 ofFIG. 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 ofFIG. 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 ofthe memory support system. It will

further be appreciated by those skilled in the art that the memory

device ofFIG. 5 can operate with burst lengths of2, 4, 8, or full row

cycles. (Column 8, lines 37-50 of Cowles; emphasis added).

Therefore, despite the position taken by the Examiner,21 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,22 merely because

Cowles teaches that a premature termination of a burst may be avoided, it does not necessarily (or

‘8 See column 6, lines l-6 of Cowles.

‘9 See FIG. 2, column 4, lines 14-18 and column 8, lines 48-50 of Cowles.

20 See FIG. 4 and column 6, lines 6—9 of Cowles).

21 See page 2, paragraph no. 3, lines 6-9 of the Office Action mailed October 22, 2002.

22 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 ofthe 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. Inparticular, 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 stande 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 aburst

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, ll. 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.23 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.

23 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 fullypatentable over the cited reference24

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 ofthe patentability ofclaim 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 ofthe presently pending

claim 6. Specifically, Cowles is silent regarding programming a fixed burst length by bond

options.25 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

 

24 Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland G0lfC0., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Scrz'pps 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).

25 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.26 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”27 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.28

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,29 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.3O Therefore, because Cowles does not disclose or suggest each and every element ofthe

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.

27 See page 6, lines 9—12 of the Office Action mailed October 22, 2002.

28 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”).

29 See page 6, lines 9-12 of the Office Action mailed October 22, 2002.

30 See, e.g., Ethyl Molded Products Co. v. 32175 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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Office’s burden offactually establishing aprimafacie case ofanticipation.31 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 ofthe patentability ofclaim 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 ofthe presently pending

claim 7. Specifically, Cowles is silent regarding programming a fixed burst length by voltage levels

on external pins.32 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.33 Furthermore, the conclusory statement in the Office

Action that “it is inherent to have voltage levels for each burst”34 does not adequately address why

31 Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick C0. , 221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure ofeach

and every element of the claimed invention, arranged as in the claim). In re Skinner, 2 USPQ2d
1788, 1788-89 (B.P.A.I. 1986) (“[i]t is by now well settled that the burden of establishing a prima

facie case ofanticipation resides with the Patent and Trademark Office”). See also Exparte Natale,
11 USPQ2d 1222, 1226 (B.P.A.I. 1989).

32 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.

33 See page 6, lines 912 of the Office Action mailed October 22, 2002.

34 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.35

The Examiner has presented no evidence to support such a position.36 Inherency requires certainty

of results, not mere possibility.37

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 7.38

Therefore, the Examiner has not met the Office’s burden of factually establishing aprimafacie case
39

of anticipation. As such, claim 7 is fully patentable over Cowles and the rejection should be

reversed.

35 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 1 02(b), anticipation requires that the prior art reference disclose either
expressly or under the principles of inherency, every limitation of the claim”).

36 See page 6, lines 13—15 of the Office Action.

37 See, e.g., Ethyl Molded Products Co. v. Ben‘s Package, Inc., 9 U.S.P.Q. 2d 1001 (E.D.Ky
1988). See also, In re Oehich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981).

33 Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland GolfC0., 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).

39 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.I. 1989) (“[i]t is by now well settled that the burden of establishing a
primafacz‘e 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 ofthe patentability ofclaim 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.40

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.41 In particular, the lines

of Cowles cited by the Examiner in support of the rejection do not address choosing the

predetermined number ofinternal address signals to provide time for at least one writeback or refresh

cycle, as presently claimed.42 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.43

40 See page 3, paragraph no. 12 of the final Office Action dated May 24, 2002.

41 Appellant’s representative has downloaded an electric version ofthe Cowles reference and
performed a search for the words “writeback” and “refresh”, with no such occurrences.

42 See page 6, line 20 through page 7, line 2 of the Office Action mailed October 22, 2002.

43 Continental Can Co. USA v. Monsanto C0., 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:0325.003 09

Application No.: 09/504,344 20

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



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

or refresh cycle.44 Inherency requires certainty ofresults, not mere possibility.45 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 aprimafacie case of anticipation.46 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 ofthe patentability ofclaim 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 ofthe presently pending

claim 11. Specifically, Cowles is silent regarding choosing the predetermined number of internal

44 See page 6, line 20 through page 7, line 2 of the Office Action mailed October 22, 2002.

45 See, e.g., Ethyl Molded Products Co. v. Ben‘s 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).

46 Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick C0. , 221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure ofeach

and every element of the claimed invention, arranged as in the claim). In re Skinner, 2 USPQ2d
1788, 1788-89 (B.P.A.I. 1986) (“[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”). See also Exparte 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.47 In particular,

the lines of Cowles cited by the Examiner in support of the rejection do not address choosing the

predetermined number ofinternal address signals to meet predetermined criteria for sharing address

and control busses, as presently claimed.48 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.49

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
0

address and control busses.5 Inherency requires certainty of results, not mere possibility.51

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

47 Appellant’s representative has downloaded an electric version ofthe Cowles reference and

performed a search for the words “free,” “freed up,” “share” and “sharing”, with no such
occurrences.

48 See page 7, lines 3-6 of the Office Action mailed October 22, 2002.

49 Continental Can Co. USA v. Monsanto C0,, 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 1 02(b), anticipation requires that the prior art reference disclose either
expressly or under the principles of inherency, every limitation of the claim”).

50 See page 7, lines 3-6 of the Office Action mailed October 22, 2002.

51 See, e.g., Ethyl Molded Products Co. v. Ben‘s Package, Inc, 9 U.S.P.Q. 2d 1001 (E.D.Ky
1988). See also, In re OClfiCh, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981).
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burden of factually establishing aprimafacie case ofanticipation.52 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 ofthe 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.53 The Examiner admits that a

continuous burst of Cowles is interruptible.54 Specifically, the Examiner states that he agrees with

Appellant’s arguments with regard to termination of a continuous burst.55 In particular, the

52 Lindemarm Maschinenfabrik GmbHv. American Hoist & Derrick C0. , 221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure ofeach

and every element of the claimed invention, arranged as in the claim). In re Skinner, 2 USPQ2d
1788, 1788-89 (B.P.A.I. 1986) (“[i]t is by now well settled that the burden of establishing a prima

facie case ofanticipation resides with the Patent and Trademark Office”). See also Exparte Natale,
11 USPQ2d 1222, 1226 (B.P.A.I. 1989).

53Title of Cowles.

54 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 ofa continuous burst is supported by the following passages

in Cowles:56

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.57 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 ofRAS* 14, CAS* 24 and WE*

36. (Column 4, lines 63—65 of Cowles; emphasis added).

56 Id.

57 See page 2, paragraph no. 3, lines 6-9 ofthe Office Action mailed October 22, 2002, which
appears to suggest that a continuous burst can be terminated or interrupted, while a row burst cannot.

Docket Number203 25.003 09

Application No.: 09/504,344 24

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



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

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.58

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 aburst

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, ll. 33-36 of Cowles; emphasis added).

58 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.59 Furthermore, Cowles shows addressing

sequences for burst lengths of 2, 4, and 8 cycles.60 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.61 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 ofFIG. 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 ofFIG. 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 ofthe memory support system. It will
further be appreciated by those skilled in the art that the memory
device ofFIG. 5 can operate with burst lengths of 2, 4, 8, or full row

cycles. (Column 8, lines 37—50 of Cowles; emphasis added).

59 See column 6, lines 1—6 of Cowles.

60 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,62 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,63 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 ofa 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 ofa burst

in response to a transition ofthe 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
a CBEDO operation, control circuitry 138 does not terminate aburst

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).

 

62 See page 2, paragraph no. 3, lines 6-9 of the Office Action mailed October 22, 2002.

63 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.64 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

reference65 and the rejection should be reversed.

64 See column 11, lines 37—41 and column 12, lines 36-40 of Cowles.

65 Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland G0lfC0., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Scripps Clinic
& Research Found. v. Genenteclz 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 ofinternal 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 ofthe 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.66 The Examiner admits that a

continuous burst of Cowles is interruptible.67 Specifically, the Examiner states that he agrees with

Appellant’s arguments with regard to termination of a continuous burst.68 In particular, the

Examiner admits that the interruptibility ofa continuous burst is supported by the following passages

in Cowles:69

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

66Title of Cowles.

67 See page 2, paragraph no. 3, lines 4-6 of the Office Action mailed October 22, 2002.

68 Id.

69 Id.
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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.70 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 ofRAS* 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).

 

7° See page 2, paragraph no. 3, lines 6—9 ofthe Office Action mailed October 22, 2002, which
appears to suggest that a continuous burst can be terminated or interrupted, while arow 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.71

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 aburst

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 ofthe 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)

71 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.72 Furthermore, Cowles shows addressing

sequences for burst lengths of 2, 4, and 8 cycles.73 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.74 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 ofFIG. 1 as shown in FIG. 3. That is, afier
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 ofFIG. 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 ofthe memory support system. It will
further be appreciated by those skilled in the art that the memory
device ofFIG. 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,75 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,76 merely because

Cowles teaches that a premature termination of a burst may be avoided, it does not necessarily (or

72 See column 6, lines 1-6 of Cowles.

73 See FIG. 2, column 4, lines 14-18 and column 8, lines 48-50 of Cowles.

74 See FIG. 4 and column 6, lines 6—9 of Cowles.

75 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 ofthe 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

a CBEDO operation, control circuitry 138 does not terminate aburst

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. (C01. 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.77 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 reference78 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 ofthe presently pending

claim 6. Specifically, Cowles is silent regarding bond options.79 In particular, the Office Action

fails to point to any specific language or figure in Cowles that is considered to disclose or suggest

78 Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland G0lfC0., 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).

79 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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a programming step performed using bond options, as presently claimed.30 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”81 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.82

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,83 the Examiner failed to present any

evidence that aperson ofordinary skill would recognize aprogramming step performed using bond

options, as necessarily present in Cowles. Inherency requires certainty of results, not mere

possibility.84 Therefore, because Cowles does not disclose or suggest each and every element ofthe

presently pending claim 15, arranged as in the present claim 15, the Examiner has not met the

80 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.

82 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”).

83 See page 6, lines 9—12 of the Office Action mailed October 22, 2002.

34 See, e.g., Ethyl Molded Products Co. v. Ben‘s 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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Office’s burden of factually establishing aprimafacie case ofanticipation.85 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 fiom 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.86

Cowles does not disclose or suggest each and every element ofthe presently pending

claim 17. Specifically, Cowles is silent regarding selecting the predetermined number of internal

address signals to provide time for at least one writeback or refresh cycle, as presently claimed.87

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.88 The Federal Circuit has stated:

85 Lindemann Maschinenfabrik GmbHv. American Hoist 0°: Derrick C0. , 221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure ofeach

and every element of the claimed invention, arranged as in the claim). In re Skinner, 2 USPQ2d

1788, 1788—89 (B.P.A.I. 1986)(“[i]t is by now well settled that the burden of establishing a prima

facie case ofanticipation resides with the Patent and Trademark Office”). See also Exparte Natale,
11 USPQ2d 1222, 1226 (B.P.A.I. 1989) .

36 See page 3, paragraph no. 12 of the final Office Action dated May 24, 2002.

87 Appellant’s representative has downloaded an electric version ofthe Cowles reference and
performed a search for the words “writeback” and “refresh”, with no such occurrences.

88 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.89

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.90 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.

***

To avoid a premature termination of a burst, RAS* cannot transition

high until after the last column associated with each row has been
latched.91

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 ofreasoning why the passages were

considered to make clear that the missing descriptive matter was necessarily present in the memory

89 Continental Can Co. USA V. Monsanto C0,, 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”).

90 See page 6, line 20 through page 7, line 2 of the Office Action mailed October 22, 2002.

91 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 ofCowles. Inherency requires certainty ofresults, not mere possibility.92 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 primafacz'e case of anticipation.93 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 ofthe patentability ofclaim 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 ofthe 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

92 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).

93 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 ofeach

and every element of the claimed invention, arranged as in the claim). In re Skinner, 2 USPQ2d
1788, 1788-89 (B.P.A.I. 1986)(“[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”). See also Exparte Natale,
11USPQ2d 1222, 1226 (B.P.A.I. 1989).
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internal address signals, as presently claimed.94 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.95

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.96

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

extemaladdress 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.97

Inherency requires certainty ofresults, not mere possibility.98 Therefore, because Cowles does not

94 Appellant’s representative has downloaded an electric version ofthe Cowles reference and

performed a search for the» words “free,” “freed up,” “share” and “sharing”, with no such
occurrences.

95 See page 7, lines 15-19 of the Office Action mailed October 22, 2002.

96 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 1 02(b), anticipation requires that the prior art reference disclose either

expressly or under the principles of inherency, every limitation of the claim”).

97 See page 7, lines 15-19 of the Office Action mailed October 22, 2002.

98 See, e.g., Ethyl MoldedProducts Co. v. Ben‘s 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 aprima

facie case ofanticipation.99 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,

(ii) a clock signal and (iii) one or more control signals, where the generation of the predetermined

number ofinternal 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

99 Lindemann Maschz‘nenfabrz’k GmbHv. American Hoist & Derrick C0. , 221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure ofeach

and every element of the claimed invention, arranged as in the claim). In re Skinner, 2 USPQ2d

1788, 1788-89 (B.P.A.I. 1986) (“[i]t is by now well settled that the burden of establishing aprima

facie case of anticipation resides with the Patent and Trademark Office”). See also Exparte Natale,
11 USPQ2d 1222, 1226 (B.P.A.I. 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 ofeach ofthe

independently patentable groups.

Respectfully submitted,

CHRISTOPHER P. MAIORANA, P.C.

iflfl. 77%
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

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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ll. (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 clain113, further comprising

the step of programming said predetermined number.

15. The method according to clainl 14, wherein. said

programming step is performed using bond options.

16. The method according to clainl 14, wherein said

programming step is performed using voltage levels.

17. (AMENDED) The method according to claim 13, further

comprising the step <3f selecting' sand predetermined number to

provide time for at least one writeback or refresh cycle.

18. The circuit according to clainll, 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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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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In re Application of:
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For: MEMORY DEVICE WITH FIXED LENGTH NON—INTERRUPTIBLE
BURST
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1 Us. Patent No. 5, 729,504.
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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.I. 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 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-interruptiblez.

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 (iii)

one or more control signals (102). The generation of the predetermined number of internal address

signals is non—interruptible.3

In yet another embodiment, the present invention concerns a method ofproviding 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

 

2 See FIG. 4 and pagel 1, lines 11—17 of the specification.

3 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.4

VI. ISSUE 

The issue is Whether claims 1—21 are patentable under 35 U.S.C. §102(b) over

Cowles.5

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.

 

4 See FIG. 4 and pagel 1, lines 11~17 of the specification.

5 US. Patent No. 5,729,504.
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The claim(s) in each group is(are) separatelypatentable 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.6 As such, each ofthe above groups is considered to be separately

patentable over every other group.7

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 ofgroup 2 with structure not recited the independent claim 1 ofgroup 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.

6 See, e.g., Rowe v. Dror, 42 USPQ2d 1550, 1552 (Fed. Cir. 1997), Preemption Devices, Inc.
v. Minnesota Mining andManufacturing 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.)

7 Manual ofPatent 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 ofgroup

4. In particular, the recitation in claim 10 that the predetermined number ofinternal 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 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 ofgroup

5 . In particular, the recitation in claim 1 1 that the predetermined number ofinternal 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 ofgroups 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 ofgroup 6 is separately patentable over the circuit ofgroups

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 l~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 ofthe predetermined number ofinternal 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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is not. 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 ofprogramming 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,8 claims 1—21 are rejected under 35 U.S.C. §

102(b) as anticipated by Cowles.9

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.”10 The Federal circuit has added that the anticipation determination is viewed fiom 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.”11 As

explained herein below, because Cowles does not disclose or suggest each and every element ofthe

presently pending claims, arranged as in the claims, Cowles does not anticipate the presently claimed

invention.

8 Page 5, paragraph no. 9 of the Final Office Action mailed October 22, 2002.

9 US. Patent No. 5,729,504.

10 Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland G0lfCo., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Scripps Clinic
(E Research Found. v. Genentech Inc, 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed. Cir. 1991)
(Emphasis added by App ellant.).

11Scripps Clinic & Research Found. V. Genentech Inc, 927 F.2d 1565, 18 U.S.P.Q.2d1001,
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 ofthe predetermined number

of internal address signals is non-interruptible.

Cowles does not disclose or suggest each and every element ofthe 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.12 The Examiner admits that a

continuous burst of Cowles is interruptible.13 Specifically, the Examiner states that he agrees with

Appellant’s arguments With regard to termination of a continuous burst.l4 In particular, the

Examiner admits that the interruptibility ofa continuous burst is supported by the following passages

in Cowles:15

T0 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).

 

l2Title of Cowles.

‘3 See page 2, paragraph no. 3, lines 4-6 of the Office Action mailed October 22, 2002.

14 Id.

15 Id.
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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. 16 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 ofRAS* 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

16 See page 2, paragraph no. 3, lines 6—9 ofthe 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.l7

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 ofthe 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)

17 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.18 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.20 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 ofFIG. 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 ofFIG. 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 ofthe memory support system. It will
further be appreciated by those skilled in the art that the memory
device ofFIG. 5 can operate with burst lengths of2, 4, 8, or full row

cycles. (Column 8, lines 37-50 of Cowles; emphasis added).

Therefore, despite the position taken by the Examiner,21 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,22 merely because

Cowles teaches that a premature termination of a burst may be avoided, it does not necessarily (or

‘8 See column 6, lines 1—6 of Cowles.

‘9 See FIG. 2, column 4, lines 14-18 and column 8, lines 48—50 of Cowles.

20 See FIG. 4 and column 6, lines 6-9 of Cowles).

21 See page 2, paragraph no. 3, lines 6—9 of the Office Action mailed October 22, 2002.

22 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 ofthe 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
a CBEDO operation, control circuitry 138 does not terminate aburst

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

1.23signa 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.

23 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

pending claim 1. As such,

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 ofthe patentability ofclaim 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 ofthe presently pending

Cowles is silent regarding programming a fixed burst length by bond
claim 6. Specifically,

ific language or figure in Cowles
options.25 In particular, the Office Action fails to point to any spec

that is considered to disclose or suggest a fixed burst length is programmed by bond options, as

W

24 Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsren Mfg. Corp. v.
Cleveland G0lfC0., 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).

oaded an electric version ofthe Cowles reference and
25 Appellant’s representative has downl

“bond option”, With no such occurrences.performed a search for the words “bond” and
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presently claimed.26 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”27 does not adequately

address the deficiencies ofCowles 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.28

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,29 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.30 Therefore, because Cowles does not disclose or suggest each and every element ofthe

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.

27 See page 6, lines 9-12 of the Office Action mailed October 22, 2002.

23 Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 Wed.
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”).

29 See page 6, lines 9—12 of the Office Action mailed October 22, 2002.

3° 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 OCII’iCh, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981).
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Office’s burden of factually establishing aprimafacie case ofanticipation.31 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 ofthe patentability ofclaim 1 are hereby

incorporated by reference in support of claim 7. Claim 7 further recites that a fixed burst length is

prograrnmed by voltage levels on external pins.

Cowles does not disclose or suggest each and every element ofthe presently pending

claim 7. Specifically, Cowles is silent regarding programming a fixed burst length by voltage levels

on external pins.32 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.33 Furthermore, the conclusory statement in the Office

Action that “it is inherent to have volta e levels for each burst”34 does not ade uatel address whg q y y

31Lina’emann Maschinenfabrik GmbHv. American Hoist & Derrick C0. , 221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure ofeach

and every element of the claimed invention, arranged as in the claim). In re Skinner, 2 USPQ2d
1 788, 1788—89 (B.P.A.I. 1986) (“[i]t is by now well settled that the burden of establishing aprima
facie case ofanticipation resides with the Patent and Trademark Office”). See also Exparte Natale,
11 USPQ2d 1222, 1226 (B.P.A.I. 1989).

32 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.

33 See page 6, lines 9-12 of the Office Action mailed October 22, 2002.

34 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.35

The Examiner has presented no evidence to support such a position.36 Inherency requires certainty

of results, not mere possibility.37

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 7.38

Therefore, the Examiner has not met the Office’s burden of factually establishing aprimafacie case

39

of anticipation. As such, claim 7 is fully patentable over Cowles and the rejection should be

reversed.

35 Continental Can Co. USA v. Monsanto C0., 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”).

36 See page 6, lines 13—15 of the Office Action.

37 See, e.g., Ethyl Molded Products Co. v. Ben‘s 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).

38 Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland GolfCo., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Scripps Clinic

&Research Found. v. Genenteclz Inc, 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed. Cir. 1991).

39 In re Skinner, 2 USPQ2d 1788, 1788—89 (B.P.A.I. 1986). See also Ex parte Natale, 11
USPQ2d 1222, 1226 (B.P.A.I. 1989) (“[i]t is by now well settled that the burden of establishing a
primafacz'e 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 ofthe patentability ofclaim 1 are hereby

incorporated by reference in support of claim 10. Claim 10 fiirther recites that the predetermined

number of internal address signals is chosen to provide time for at least one writeback or refiesh

cycle.4o

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.41 In particular, the lines

of Cowles cited by the Examiner in support of the rejection do not address choosing the

predetermined number ofinternal address signals to provide time for at least one writeback or refresh

cycle, as presently claimed.42 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.43

40 See page 3, paragraph no. 12 of the final Office Action dated May 24, 2002.

41 Appellant’ s representative has downloaded an electric version ofthe Cowles reference and

performed a search for the words “writeback” and “refresh”, with no such occurrences.

42 See page 6, line 20 through page 7, line 2 of the Office Action mailed October 22, 2002.

43 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.44 Inherency requires certainty ofresults, not mere possibility.45 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 primafacz’e case of anticipation.46 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 ofthe patentability ofclaim 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 ofthe presently pending

claim 11. Specifically, Cowles is silent regarding choosing the predetermined number of internal
 

44 See page 6, line 20 through page 7, line 2 of the Office Action mailed October 22, 2002.

45 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).

46 Lindemanrz Maschinenfabrik GmbHv. American Hoist & Derrick C0. , 221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure ofeach

and every element of the claimed invention, arranged as in the claim). In re Skinner, 2 USPQ2d
1788, 1788-89 (B.P.A.I. 1986) (“[i]t is by now well settled that the burden of establishing aprima

facie case ofanticipation resides with the Patent and Trademark Office”). See also Exparte 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.47 In particular,

the lines of Cowles cited by the Examiner in support of the rejection do not address choosing the

predetermined number ofinternal address signals to meet predetermined criteria for sharing address

and control busses, as presently claimed.48 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.49

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

0 Inherency requires certainty of results, not mere possibility.“address and control busses.5

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

 

47 Appellant’s representative has downloaded an electric version ofthe Cowles reference and
performed a search for the words “free,” “freed up,” “share” and “sharing”, with no such
occurrences.

48 See page 7, lines 3—6 of the Office Action mailed October 22, 2002.

49 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 1 02(b), anticipation requires that the prior art reference disclose either
expressly or under the principles of inherency, every limitation of the claim”).

so See page 7, lines 3—6 of the Office Action mailed October 22, 2002.

51 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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burden of factually establishing aprimafacie case of anticipation.52 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 ofthe presently pending

claim 12, arranged as in claim 12. Specifically, Cowles does not disclose or suggest the

non—interruptible generation ofthe predetermined number of address signals, as presently claimed.

Cowles is directed to a continuous burst EDO memory device.53 The Examiner admits that a

continuous burst of Cowles is interruptible.54 Specifically, the Examiner states that he agrees with

Appellant’s arguments With regard to termination of a continuous burst.” In particular, the

52 Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick C0. , 221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure ofeach

and every element of the claimed invention, arranged as in the claim). In re Skinner, 2 USPQ2d
1788, 1788-89 (B.P.A.I. 1986) (“[i]t is by now well settled that the burden of establishing aprima

facie case ofanticipation resides with the Patent and Trademark Office”). See also Exparte Natale,
11 USPQ2d 1222, 1226 (B.P.A.I. 1989).

53Title of Cowles.

54 See page 2, paragraph no. 3, lines 4-6 of the Office Action mailed October 22, 2002.

551d
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Examiner admits that the interruptibility ofa continuous burst is supported by the following passages

in Cowles:56

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 3441 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.57 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 ofRAS* 14, CAS* 24 and WE*

36. (Column 4, lines 63-65 of Cowles; emphasis added).

56 Id.

57 See page 2, paragraph 110. 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 fuither 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. I RAS* and CAS* going high; or

3. OE* going high.58

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 aburst

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. (C01. 8, 11. 33—36 of Cowles; emphasis added).

53 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 ofthe 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.59 Furthermore, Cowles shows addressing

sequences for burst lengths of 2, 4, and 8 cycles.60 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.61 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 ofFIG. 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 ofFIG. 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 ofthe memory support system. It will
further be appreciated by those skilled in the art that the memory
device ofFIG. 5 can operate with burst lengths of2, 4, 8, or full row

cycles. (Column 8, lines 37-50 of Cowles; emphasis added).

 

59 See column 6, lines 16 of Cowles.

60 See FIG. 2, column 4, lines 14-18 and column 8, lines 48-50 of Cowles.

61 See FIG. 4 and column 6, lines 6—9 of Cowles.
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Therefore, despite the position taken by the Examiner,62 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,63 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 ofa 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 ofthe 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
a CBEDO operation, control circuitry 138 does not terminate aburst

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).

62 See page 2, paragraph no. 3, lines 6—9 of the Office Action mailed October 22, 2002.

63 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

1.64 Furthermore, the fact that Cowles addresses a way to avoid a premature termination of asigna

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 BFDO 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.

64 See column 11, lines 37—41 and column 12, lines 36-40 of Cowles.

65 Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland GolfC0., 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 ofthe 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.66 The Examiner admits that a

continuous burst of Cowles is interruptible.67 Specifically, the Examiner states that he agrees with

Appellant’s arguments With regard to termination of a continuous burst.68 In particular, the

Examiner admits that the interruptibility ofa continuous burst is supported by the following passages

in Cowles:69

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

66Title of Cowles.

67 See page 2, paragraph no. 3, lines 4-6 of the Office Action mailed October 22, 2002.

68 Id.

69 Id.

Docket Number:0325.00309

Application No.: 09/504,344 29

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



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 that while a “continuous burst” can be terminated, a

“row burst” represents a fixed burst length with no interruption.70 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 ofRAS* 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).

70 See page 2, paragraph no. 3, lines 6—9 ofthe 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.71

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 stande 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 aburst

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 ofthe 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)

71 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.72 Furthermore, Cowles shows addressing

sequences for burst lengths of 2, 4, and 8 cycles.73 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.74 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 ofFIG. 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 ofFIG. 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 ofthe memory support system. It will

further be appreciated by those skilled in the art that the memory
device ofFIG. 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,75 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,76 merely because

Cowles teaches that a premature termination of a burst may be avoided, it does not necessarily (or

72 See column 6, lines 1—6 of Cowles.

73 See FIG. 2, column 4, lines 14~18 and column 8, lines 48—50 of Cowles.

74 See FIG. 4 and column 6, lines 6-9 of Cowles.

75 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 ofthe 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
a CBEDO operation, control circuitry 138 does not terminate aburst

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

1.77signa 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 ofGroup 7 are fully patentable over the cited reference78 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 ofthe presently pending

claim 6. Specifically, Cowles is silent regarding bond options.79 In particular, the Office Action

fails to point to any specific language or figure in Cowles that is considered to disclose or suggest

 

78 Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland GolfC0., 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).
Scrz’pps Clinic & Research Found. V. Genentech Inc, 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010
(Fed. Cir. 1991).

79 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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a programming step performed using bond options, as presently claimed.80 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”81 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.82

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,83 the Examiner failed to present any

evidence that a person ofordinary skill would recognize aprogramrning step performed using bond

options, as necessarily present in Cowles. Inherency requires certainty of results, not mere

possibility.84 Therefore, because Cowles does not disclose or suggest each and every element ofthe

presently pending claim 15, arranged as in the present claim 15, the Examiner has not met the

80 See page 6, lines 9—12 of the Office Action mailed October 22, 2002.

81 See page 6, lines 912 of the Office Action mailed October 22, 2002.

82 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”).

83 See page 6, lines 9—12 of the Office Action mailed October 22, 2002.

84 See, e.g., Ethyl Molded Products Co. v. Ben‘s 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).

Docket Number:0325.00309

Application No.: 09/504,344 35

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



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

  

Office’s burden of factually establishing aprimafacie case ofanticipation.85 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 refiesh cycle.86

Cowles does not disclose or suggest each and every element ofthe presently pending

claim 17. Specifically, Cowles is silent regarding selecting the predetermined number of internal

address signals to provide time for at least one writeback or refresh cycle, as presently claimed.87

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:

85 Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick C0. , 221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure ofeach

and every element of the claimed invention, arranged as in the claim). In re Skinner, 2 USPQ2d
1788, 1788-89 (B.P.A.I. 1986)(“[i]t is by now well settled that the burden of establishing aprima

facie case ofanticipation resides with the Patent and Trademark Office”). See also Exparte Natale,
11 USPQ2d 1222, 1226 (B.P.A.I. 1989) .

86 See page 3, paragraph no. 12 of the final Office Action dated May 24, 2002.

87 Appellant’ s representative has downloaded an electric version ofthe Cowles reference and

performed a search for the words “writeback” and “refresh”, with no such occurrences.

88 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.89

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.90 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.

***

To avoid a premature termination of a burst, RAS* cannot transition

high until after the last column associated with each row has been
latched.9l

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 ofreasoning why the passages were

considered to make clear that the missing descriptive matter was necessarily present in the memory

89 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 1 02(b), anticipation requires that the prior art reference disclose either

expressly or under the principles of inherency, every limitation of the claim”).

9° See page 6, line 20 through page 7, line 2 of the Office Action mailed October 22, 2002.

91 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 ofCowles. Inherency requires certainty ofresults, not mere possibility.92 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 aprimafacie case of anticipation.93 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 ofthe patentability ofclaim 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 np during the generation of the predetermined

number of internal address signals.

Cowles does not disclose or suggest each and every element ofthe 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 extemal address signal and one or more control

signals, where the busses are freed up during the generation of the predetermined number of

92 See, e.g., EthylMoldedProducts Co. v. Belts 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).

93 Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick C0. , 221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure ofeach

and every element of the claimed invention, arranged as in the claim). In re Skinner, 2 USPQ2d
1788, 1788-89 (B.P.A.I. 1986)(“[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”). See also Exparte Natale,
11 USPQ2d 1222, 1226 (B.P.A.I. 1989).
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internal address signals, as presently claimed.94 In particular, the lines of Cowles cited by the

Examiner in support ofthe 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.95

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.96

The Examiner failed to present any evidence that a person of ordinary skill would

recognize that Cowles necessarily presents address and control busses configmred 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.97

Inherency requires certainty ofresults, not mere possibility.98 Therefore, because Cowles does not

94 Appellant’ s representative has downloaded an electric version ofthe Cowles reference and

performed a search for the words “free,” “freed up,” “share” and “sharing”, with no such
occurrences.

95 See page 7, lines 15-19 of the Office Action mailed October 22, 2002.

96 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”).

97 See page 7, lines 15-19 of the Office Action mailed October 22, 2002.

98 See, e.g., Ethyl Molded Products Co. v. Ben‘s 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 respectfiilly requested to carefully consider the arguments set forth above in support ofeach ofthe

independently patentable groups.

Respectfully submitted,

CHRISTOPHER P. MAIORANA, P.C.

{amt/W. 777%
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

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.

I)ocketbhnnben0325.00309
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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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ll. (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 51 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

I)ocketbhunben0325.00309
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of said.predetermined.number of internal address signals is:non—interruptible.

14. The method according to clainllB, further comprising

the step of programming said predetermined number.

15. The method according to clainl 14, wherein. said

programming step is performed using bond options.

16. The method. according to clainl 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 clainll, 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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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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1. E This communication is responsive to 03/28/2003.

2. XI The allowed claim(s) is/are 1g.

3. [j The drawings filed on __ are accepted by the Examiner.

4. E] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a) I] All b) [I Some" c) [I None of the:

1. I] Certified copies of the priority documents have been received.

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

3. [I 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)).

* Certified copies not received:

5. [:1 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).
(a) I:I The translation of the foreign language provisional application has been received.

6. [:1 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements noted
below. Failure to timely comply will result in ABANDONMENT of this application. THIS THREE-MONTH PERIOD IS NOT EXTENDABLE

7. E] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

8. E CORRECTED DRAWINGS must be submitted.

(a) IX] including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) El hereto or 2) [2| to Paper No. 3. I '

(b) [:1 including changes required by the proposed drawing correction filed _, which has been approved by the Examiner.
(c) E] including changes required by the attached Examiner’s Amendment / Comment or in the Office action of Paper No.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) ofeach sheet.

9. E] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1:] Notice of References Cited (PTO-892) 2|:I Notice of Informal Patent Application (PTO-152)
3|] Notice of Draftperson‘s Patent Drawing Review (PTO—948) 4|] Interview Summary (PTO-413), Paper No.___.
5E] Information Disclosure Statements (PTO-1449), Paper No. _. 6E] Examiner’s Amendment/Comment
7|] Examiners Comment Regarding Requirement for Deposit BIX] Examiner's Statement of Reasons for Allowance

of Biological Material 9|] Other

  
U.S. Patent and Trademark Office

PTO-37 (Rev. 04~O3) Notice of Allowability . Part of Paper No. 13
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Application/Control Number: 09/504,344 Page 2
ArtUnjt: 2188

DETAILED ACTION

 

Drawings

1. The application having been allowed, formal drawings are

required in response to this Office Action.

AllowableTSubject 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.

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 I

by the prior art of record.
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Application/Control Number: 09/504,344 Page 3

fluilhfii:2188

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 Monday—Friday from 8:00 to 4:30.

If attempts to reach the examiner by telephone are

unsuccessful, the examiner's supervisor, 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.

“.3 izgfl Donald A. Sparks
3/ 03 Supervisory Patent Examiner

TC 2100
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addre592COWISSION'ER FUR PATENTSR0. Box 1450

Alexandria, Virginia 123134450
wwwusptagov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

CHRISTOPHER P. MAIORANA, P.C. '

24025 GREATER MACK NAMAZI, MEHDI
SUITE 200

ST. CLAIR SHORES. MI 48080
2188 711-104000

DATE MAILED: 06/16/2003

09/504,344 02/14/2000 Cathal G. Phelan 0325000309 7771

TITLE OF INVENTION: MEMORY DEVICE WITH FIXED LENGTH NON-INTERRUPTIBLE BURST

APPLN. TYPE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE
NO $0nonprovisional $1300 , $1300 09/16/2003

THE APPLICATION IDENTIFIED ABOVE HAS BEENIEXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. ’
ERg QSEQ :[lTIQN Qlj I BE MERITS IS CL! QSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO VVITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY
PERIOD CANNQI fl EX I ENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE REFLECTSA CREDIT

FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR AN EQUIVALENT)
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:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, orabove.

B. If the status is changed, pay the PUBLICATION FEE (if required) B. If applicant claimed SMALL ENTITY status before, or is now
and twice the amount of the ISSUE FEE shown above and notify the claiming SMALL ENTITY status, check the box below and enclose
United States Patent and Trademark Office of the change in status, or the PUBLICATION FEE and 1/2 the ISSUE FEE shown above.

El Applicant claims SMALL ENTITY status.
See 37 CFR 1.27.

II. PART B - 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
completed and returned. Ifyou are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Box ISSUE FEE unless advised to the contrary. ’

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page I of 4
PTOL-SS (REV. 05-03) Approved for use through 04/30/2004. '
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PART B — FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: M Mail Stop ISSUE FEE
Commissioner for Patents

Alexandria, Virginia 22313-1450
m (703)746-4000

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required); Blocks 1 through 4 should be completed whereap ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees Will e mailed to the current corres ondence address as
in icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate " EE ADDRESS" formaintenance fee notifications. .

we: 53‘ Y’m“ '“P W‘ W wmcmnsmm 0° ote: certi icate 0 mai ing can on y e use or omestic mai ings o t e
021363 7590 05/15/2003 Fee(s) Transmittal. This certificate cannot be used for .any other

accom anying papers. Each additional paper, such as an aSSigiirnent or
CHRISTOPI—IER P MAIORANA, PHC formalpdrawing, must have its own certificate of mailing or transrnissmn.
24025 GREATER MACK Certificate of Mailing or Transmission
SUITE 200 I hereb certiffy thiitS this Fee(tsl) Tgnsmittal is beifngfdepopited wilth the‘ United tates osta ervice wi su icient ostage or irstcass mai in an
ST' CLAIR SHORES: MI 48080 envelope addressed to the Box Issue Fee a dress above, or being facsimiletransmitted to the USPTO, on the date indicated below.

(Depositoi’s name)

(Signature)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

09/504,344 02/14/2000 Cathal G. Phelan 0325 .000309 7771
TITLE OF INVENTION: MEMORY DEVICE WITH FIXED LENGTH NON—INTERRUPTIBLE BURST

 

  
  

APPLN. TY'PE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE
NO . $0nonprovisional $1300 $1300 09/ 1 6/2003

NAMAZI, MEHDI 2188 711-104000

     

 
 

  

1. Change of correspondence address or indication of "Fee Address" (37 2. For rintin on the atent front a e, list 1
CFR 1.363). P g P p g ()

the names of up to 3 registered patent attorneys 1

El Change of cones/Eondence address (or Change of Correspondence or agents OR’ alternatively, (2) the name Of a

  

Address form PTO 13/122) attached. single firm (having as a member a registered 2
D"F Addr u. di ti ( "F Addr "1 d‘ t' f attorney or agent) and the names of up to 2

ee ess in ca on or ee ess n ica ion orm -

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer registered patent attorneys or agents. If no name 3Number is required. is listed, no name Will be printed.  

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assi%ee is identified below, no assignee data will appear on the patent. Inclusion of assignee data is out appropriate when an assignment hasbeen previously submitted to the SPTO or is being submitted under separate cover. Completion of this form is NOT a substitute for fi ing an assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) Cl individual C] corporation or other private group entity El government
4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):

El Issue Fee D A check in the amount of the fee(s) is enclosed.
CI Publication Fee Cl Payment by credit card. Form PTO—2038 is attached.

_ - E] The Commissioner is hereby authorized by char e the required fee(s , or credit any overpayment, to
D Advance Order # OfCOPICS ‘————_’ Deposit Account Number (encfose an extra copy 0 this form).

Commissioner for Patents is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.

   
 
  
 

 
  
 

  

(Authorized Signature) (Date)

NOTE; The Issue Fee and Publication Fee (if required) will not be accepted Eon-i anyone

other than the aplplicant; a registered attomeg or algent; or the assignee or other party ininterest as shown y the records of the United tates atent and Trademark Office:

This collection of information is re uired by 37 CFR 1.311. The information is required to
obtain or retain a benefit by the pu lic which is to file (and b the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37).,CFR 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the
completed application form to the SPTO. Time Will vary depending upon the indivrdualcase. Any comments on the amount of time you require to com ete this form and/or
suggestions for reducing this burden, should be sent to the Chief In orrnation Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, Alexandria, Vir inia
22313-1450. DO NOT SEMD FEES OR COMPLETED FORMS TO THIS ADD SS.
SEND TO: Commissioner for Patents, Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, ntidgrsons are required to respond to acollection of information unless it displays a valid 0 control number.
    

TRANSMIT THIS FORM WITH FEE(S)

PTOL—85 (REV. 05-03) Approved for use through 04/30/2004. OMB 0651-0033 US. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addten: COWISSIONER FOR PATENTSPO. Box 1450

Alexandria, Vug'nia 22313-1450www.mplogov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION N0.

 
09/504,344 02/14/2000 Cathal G. Phelan 0325.000309 7771
000000 00000000

CHRISTOPHER P. MAIORANA, P.C. NAMAZI, MEHDI
24025 GREATER MACK
000000200

ST. CLAIR SHORES, MI 48080 2133UNITED STATES
DATE MAILED: 06/16/2003

Determination of Patent Term Extension under 35 U.S.C. 154 (b)
(application filed after June 7, 1995 but prior to May 29, 2000)

The patent term extension is 0 days. Any patent to issue from the above identified application will include an
indication of the 0 day extension on the front page.

If a continued prosecution application (CPA) was filed in the above-identified application, the filing date that
determines patent term extension is the filing date of the most recent CPA. i

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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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addren: COWISSIONER FOR PATENTS13.0. Box 1450

Alexandria, Virginia 22313-1450

 
wwwulpmgov

09/504,344 02/14/2000 Cathal G. Phelan 0325.000309 7771
0213.3 7590 06/16/2003

CHRISTOPHER P. MAIORANA, P.C. NAMAZI, MEHDI
24025 GREATER MACK
3mm ‘

ST. CLAIR SHORES, MI 48080 2188

UNITED STATES . '3DATE MAILED: 06/16/2003

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 afier 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 m lrademack Legs for fiscal Year 2003; Final Rule, 67 Fed.
Reg. 70847, 70849 (November 27, 2002).

The current fee schedule is accessible from: hfipz/ZWWWESQtQ.gov/main/hgwtgfees,htms

If the issue fee paid is the amount shown on the "Notice of Allowance and Fee(s) Due," but not the correct amount
in view of the fee increase, a "Notice to Pay Balance of Issue Fee" will be mailed to applicant. In order to avoid
processing delays associated with mailing of a "Notice to Pay Balance of Issue Fee," if the response to the Notice of
Allowance and Fee(s) due form is to be filed on or after January 1, 2003 (or mailed with a certificate of mailing on, or
after January 1, 2003), the issue fee paid should be the fee that is required at the time the fee 1s paid. If the issue fee was
previously paid, and the response to the "Notice of Allowance and Fee(s) Due" includes a request to apply a
previously-paid issue fee to the issue fee now due, then the difference between the issue fee amount at the time the
response is filed and the previously paid issue fee should be paid. 533 Manual of Patent Examining Procedure, Section
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. I
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L Number Hits Search Text DB Time stamp
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adj interrupt$4) or uninterrupt$4) with EPO; JPO;
address with generat$4 DERWENT;

IBM_TDB
5 82 (non—interrupt$4 or noninteruppt$4 or (non USPAT; 2003/06/13 14:55

adj interrupt$4) or uninterrupt$4) same EPO; JPO;
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Group Art Unit: 2188 jib/L/I/LlL/

 
Examiner: Namazi, M.

Applicants: Cathal G. Phelan

Serial No: 09/504,344

Filing Date: February 14, 2000

For: thEUlg/ISOTRY DEVICE WITH FIXED LENGTH NON—INTERRUPTIBLE
W

DRAWING TRANSMITTAL

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Notice ofAllowance mailed June 16, 2003 indicating that formal

drawings are due, enclosed are three (3) sheets of formal drawings.

 
Date: September 15, 2003

24025 Great Mack, Suite 200

St. Clair Shors, Michigan 48080
(586) 498-0670

Attorney Docket No.: 0325.00309

CERTIFICATE OF MAILING

Ihereby certifythat this paper (along with any paper referred to as being attached or enclosed) is being deposited with the United
States Postal Service via ijg gags Maj! in an envelope with sufficient postage and is addressed to: Commissioner for Patents,
PO. Box 1450. Alexandria, VA 22313-1450, on September 15, 2003 .

By: ‘

Mary nna Berkley
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 ,4 PART B- FEE(S)TRANSMITI‘AL ,u .

Complete 1153 send this form, together with applicable fee(r), to: Mail Mail Stop ISSUE FEE

Q Commissioner for Patent: 450' Alexandria, Virginia 22313—1‘bfiflfiy Ear (703)746-4000
1 : IS arm rtransmrttrng an 98 r requi . or: 1 4 on compo were

pgopriate. All further correspondmce including the Parent, advance orders and notification of maintenance fees will mailed to the current on
. ee address as

m 'wted unless corrected below or directed otherwise in Block 1, by (a) specifying I new correspondence address; and/or (b) indicating 1: 3:13am: " Eli ADDRESS” formaintenance fee notifications.

     ‘ote: cert: reateo mar mgeen m y . .. or - v extrema:- »: ~ , “ ~ 111350 eF Tmnsnu' ml. ' ' be used

021353 759° “(5.2003 afimying gapemfigcho‘fm‘Qm rueh as narrows?CHRISTOPHER p. MAIORANA, P.C. f drawmg, must have its own cemfrente ofmarlmz ortmnmussron.

24025 GREATER MACK Cerflfiute oanlling or Transit-Quin:i hereb eerufy' that thi F Transm‘tml 's ' 'Led ‘th the
Eggiglg SHORES Ml 48080 . United grates Postal Servicefitsli sufiicien‘t iage igrgfimfigs nml in an

envelope addressed to the Box 1m: Fee above, or being facsimiletransmitted to the USP‘I‘D on the date indicated below.

Mar Donna Berkle

WTMMM’
Set-l ber 15, 2003 I (Due)

APPLICATION 'I FILING DATE FIRSTNAMED INV HGTOR ATTORNEY DOCKET NO. CONFIRMATION N0.
7771
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l. Chan ofconespandence address or indication af"l-'ee Address“ (37CFR l. 63).

Cl Change of ndenee address (or Change ofCorrespondence
Address form PTO 3/122) attached.
Cl “Fee Address" indication (or "Fee Address" Inclination form
PTO/SENT; Rev 03-02 ormore recent) attached. Use of I Customer
Number in required.

2. For printing on the parent from page, list (i) . '
the names of up to 3 registered patent attorneys l ChUSiOpher P. Maior'ana, RC, .
or agents-OR, alternatively, (2) the name of a ‘ . l 'single firm (having as a member a registered Robert M. Miller ,
attorneyoragent)andthenamesofupto1 2—. . -'——--—-—-
regislered patent attorneys or agents. If no name
is listed, no name will be prinbd. 3
 

 
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an sari is identified below, no assignee data will appear on the parent. inclusion of assignee data is on! . appropriate when an assignment has
been previously submrtied to the SFl‘Oor rs berng submmed under separate cover. Completion of this form is NOT a substitute for mg an assignment.
(A NAME OF ASSIGNEE (B) RESlDENCE: (CITY and 51‘ATE OR COUNTRY)J

Cypresé Semiconductor Corp. San Jose, CA
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MEMORY DEVICE WITH FIXED LENGTH
NON INTERRUP’I‘IBLE 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 diflicult
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 bosses 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;
(iv) 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.

10

15

20

25

30

35

40

45

50

55

60

65

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 drawingsin 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
FIG. 1;

FIG. 4 is a flow diagram illustrating an example burst
address sequence;

FIGS. SA and 5B are diagrams illustrating example opera-
tions of a 4 word (FIG. SA) 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
a signal (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.,
ADV), 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
“ofl” (e.g., a digital LOW, or 0). However, the particular
polarities of the on (e.g., asserted) and 011' (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 Rle. 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 ADDRfllNT.

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 ADDRMINT as a fixed
number of addresses in response to the signal CLK. The

signal ADDR__]NT may be, in 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 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, (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 afifecting 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—

.length 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 ADDRMEXT, LOAD, and CLK. The
address counter register 126 may be configured to present
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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., BURST4CLK) 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 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 BURSTMCLK in response to the signal CLK. The
signal BURST_CLK generally contains a number of pulses
that has been programmed by the signal BURST.

Refem'ng 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.

The signals ADV, CLK and BURST may be presented to
inputs of the counter 138. The counter 138 may be config-
ured 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__]NT 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 address
signals will generally continue to be generated until the Nth
address signal is generated.

Referring to FIGS. 5A and 5B, tinting 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 gun-
erally illustrate externally measurable signals for four aard
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, zutd
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 SB).
During the transfer of the fixed number of words, the address
and control buses (e.g., ADDR, CE, RIW, etc.) are generally
available to other devices (e.g., portions 152, 156, and 1t:0
of FIG. 5A; portions 152', 156', and 160‘ of FIG. SB). In one
example, the control and address bus activity may be one-
fourth (FIG. 5A) or one-eighth (FIG. SB) the data bus
activity (e.g., compare line ADDR with line DQ of FIGS. 5A
and 5B). The reduced bus activity may be an efi'ect 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 inefliciencies 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 Liming 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:

l. A circuit comprising:

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

a logic circuit configured to generate a predetermined

number of said internal address signalsin response to
(i) an external address signal, (ii) a clock signal and (iii)
one ormore 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 determined
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 according 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
addresssignal, (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 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 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.

*****

NANYA TECHNOLOGY EXHIBIT 1002

NANYA TECHNOLOGY CORP. V. MONTEREY RESEARCH, LLC



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

 

 
 
 

 Application or Docket Number

 
 
 

PATENT APPLICATION FEE DETERMINATION RECORD

Effective December 29, 1999

CLAIMS AS FILED - PART I , SMALL ENTITY I OTHER THAN
, Column 1 Column 2 TYPE I: OH SMALL ENTITY

FOR « NUMBER FILED NUMBER EXTRA FEE*

MULTIPLE DEPENDENT CLAIM PRESENT , - ,

* If the difference in column 1 is less than zerO, enter.“0” in column 2

CLAIMS AS AMENDED - PART II ' I OTHER THAN

 

 
 

  

 

  
 

 
 

 
 
   

 
  

 
 
 

  
 

CLAIMS HIGHEST ADDI-< REMAINING NUMBER PRESENT :
'5: . AFI'ER PREVIOUSLY EXTRA RATE TIONAL
LIJ , AMENDMENT PAID FOR FEEE

e -“mlmn III XIII: -Lu ' .

7 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM , .

I:--  
TOTAL

OR ADDIT. FEE-  
  

 
 

 
 
 

 
 
 

 
   

  

Column 1 Column 2 Column 3 v V
CLAIMS HIGHEST _

REMAINING NUMBER FRESENT ADDI-
AFrER PREVIOUSLY ExmA RATE TIONAL

AMENDMENT PAID FOR FEE

III/m
II-  

----n
——-m--
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM‘

” AMENDMENTB
  

 

 
 
 
 

 
 

 
  

OR

' TOTAL
OR ADDIT. FEE

Column 1 Column 2 Column 3 .
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDI-

AFTER PREVIOUSLY EXTRA RATE TIONAL
AMENDMENT PAID FOR j FEE ‘

II-
II-
I:

OR

AMENDMENTC---—-

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM . 

* If the entry in column 1 is less than the entry in column 2, write “0" in column 3. TOTAL
“ If the "Highest Number Previously Paid FOI” IN THIS SPACE is less than 20, enter "20." ADDIT FEE ADDIT FEE
""l-f the “Highest Number Previously Paid FOI” IN THIS SPACE is less than 3, enter “3." ' ' ‘

The “Highest Number Previously Paid FOI” (Total or Independent) is the highest number found in the appropriate box in column 1.

 
FORM PTO-B75

(Rev. 12/99) Patent and Trademark Office, US. DEPARTMENT OF COMMERCE

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



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

IQINAL “0.

vt

.m
9

m————————_———————_—_-——_——-—-——_—-—-—-—_—_—_——_——_fl. .,61.._wg===!!————————————-———————-—————————-—-——-———-—————”J
um

TOY

m----------------------—-----—----------—---—--—----a...am-n—n-E-En—=—-—--—--—--===========IJWAflm—-_--—-—-—_-—-—_--—-—-——_-——-——_mm-nun"unannn-nnnn-—--—--.6739.1‘7.

MULTIPLE pammmcum
FEE GAIDULATIONSHIET
(ma 0:: mmwmm)

.

 
NANYA TECHNOLOGY EXHIBIT 1002

NANYA TECHNOLOGY CORP. V. MONTEREY RESEARCH, LLC



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

ISSUE SLIP STAPLE AREA (for additional cross references)

POSITION INITIALS ID NO. DATE

I I ‘ (gas?
/ 6 |3 ” 0°

 

  

FEE DETERMINATION k I
0.I.P.E. CLASSIFIER l
FORMALITY REVIEW ‘ l

I
I

 

 

r RESPONSE FORMALITY REVIEW    
 

 
 
 

 
  

 
 
 
 
 
 
 
 
   
 
 
 

 
 
 
 

 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 

    
 

11.11 $911910 I f5 '9\
INDEX OF CLAIMS

v ................................. Rejected N ................................. Non-elected
= ..... Allowed I ................................. Interference

_ (Through numeral),.. Canceled A :Appeal
+ ................................. Restricted 0 ............................. Objected

’ 1'

Claim 5 Date Claim Date cuéim Date
_ fig‘ylé’g .. a .2
g s Z/v-a/IJ E e E”LL 0 17/ p’I{ LL 0 O' 1/ J! 51 101

I ’ t 52‘I 102

I r V 53 103
1, 54 104 1
r. 55 105 I“
4, 55 106

1: T 57 107 I“ L2 58 108 ‘T

4. 59 109 L '
1; so 110 f
z 61 711

a 62 112 I
z 63 113

z 64 114

I r, 65 115
l 1; 66 116
I 1 67 117 :1
I 7 68 118 l
I 2 69 119 I“

1'1 20 VI 5‘ “A 70 120
I 21 '17 z 71 121 L”!

22 72 122

23 73 I 123

242 9 74 124 1 L
25 75 1 1 12526 76 126 i
27 77 127 1
28 7B 128 ‘
29 79 129
so so 130

31 31 ’ 131 r ,

”$32 4 82 132 I 1
33 83 # 13 134 a4 13

35 r 85 13

36 . 86 13
37 s7 4 137'“

38 88 r L [138 4
39 4 89 * H39 fl ;40 90 140 1

41 91 i 141 I
42 92 14 r"!

r43 4 I 93 14:
44 94 144]

45 L 95 ”r LI45 _J A!45 96 14s I
47 97 147

L 48 93 “I 11-48] '1
49 7 9E1 14
50 a 100]— 153 , r

                                   
  

If more than 150 claims or 10 actions

staple additional sheet here

(LEFT INSIDE)

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

 



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

SEARCH NOTES
’(INCLUDING SEARCH STRATEGY)

SEARCHED

 
(RIGHT OUTSIDE)

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



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

PATENT APPLICTlmm"mummuummnmnumwfmm
09501344

 

  

  

  

  

 

  

  

  

 

 

  

 

  

  

  

 

  

  

  

  

  

 

  

  

  

 

  

  

  

 

  

  

  

  

  

  

  

  

  

 


