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Field of the Invention

The present invention relates to memory devices generally

5 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 Singleia

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

20 “refreshed” once every few milliseconds. Depending on the

frequency of accesses, a conventional DRAM can need an interrupt to

1
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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

devices due to architecture choices that have been made. Data word

bursts can be interrupted while in progress since conventional

architectures support both burst and Single access modes.

Conventional DRAM access takes about 10ns to get data, but nearly

20ns to complete writeback and equalization. The addition of

another 20ns for a refresh results in a total access of 40ns.

Since the data burst transfers of conventional memories

can be interrupted and single accesses made, the amount of time

that the data, address and control busses are not in use can vary.

The variability of bus availability complicates the design of

systems with shared data, address and control busses.

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

Fixed burst length.NNtttot

Summary of the Invention

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 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.
eee

The objects, features and advantages of the present

invention include providing a fixed burst memory that may (i) give

network customers who typically burst large data lengths the

ability to set a fixed burst length that suits particular needs;

(1i) have non-interruptible bursts; (iii) free up the address bus

and control bus for a number of cycles; (iv) provide

programmability for setting the burst length by using DC levels

[Vss or Vee] on external pins; (v) hide required DRAM refreshes

inside a known fixed burst length of data words; and/or (vi)

operate at higher frequencies without needing interrupts to perform

refreshes of data.
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Brief Description of the Drawings

These and other objects, features and advantages of the

present invention will be apparent from the following detailed

description and the appended claims and drawings in which:

5 FIG. 1 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 FIC.he

a”© lilt.Hil
a 1 ;

FIG. 4 is a flow diagram illustrating an example burst

address sequence;

FIGS. SA and 5B are diagrams illustrating example 
1s 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 anda

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 randomiba

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
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that may receive a signal (e.g., R/Wb), an input 122 that may

receive a signal (e.g., DATA_IN) and an output 122 that may present

a signal (e.g., DATA_OUT). The various Signals are generally “on”

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

5 However, the particular polarities of the on (e.g., asserted) and

off (e.g., de-asserted) states of the Signals may be adjusted

(e.g., reversed) accordingly to meet the design criteria of a

particular implementation.

The signal ADDR_EXT may be, in one example, an external 
address signal. The signal ADDR_EXT may be n-bits wide, where n is

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

may be a control signal that may be in a first state Or a second

state. When the signal R/Wb is in the first state, the circuit 100

will generally read data from the memory circuit 104 for 
15 presentation as the signal DATA_OUT. When the signal R/Wb is in

the second state, the circuit 100 will generally store data

received as the signal DATA_IN.

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

control signal. The circuit 100 may be configured to load an

20 initial address, presented by the signal ADDR_EXT, in response to

the signal LOAD. The initial address may determine the initial

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

generally begin.

The signal ADV may be, in one example, used as a control

signal. The circuit 100 may be configured to transfer a fixed

number of words to or from the memory 104 in response to the

Signals ADV, CLK and R/Wb. When the Signal ADV is asserted, the

circuit 100 will generally begin transferring a predetermined

number of words. The transfer is generally non-interruptible. In
io

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

7
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generated (e.g., a non-interruptible burst).

The signal BURST may be, in one example, a configuration

signal for programming the fixed number of addresses that the

circuit 102 may generate in response to the Signals CLK and

ADV/LDb. The signal BURST may be generated, in one example, by (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 Erequencies 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,

——
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longer or shorter depending upon a frequency or technology to be

used.

The circuit 100 may be configured to provide a fixed

burst length that may suit the requirements of network customers

who typically burst large data lengths. By providing a fixed burst

length, the circuit 100 may allow shared usage of data, address and

control busses. A fixed length non-interruptible burst generally

frees up the address bus and control bus for a known number of

cycles. The address and control busses may be shared by a number

of memory devices. The circuit 100 may provide a more reliable and

/or accurate burst than is possible with multiple chips.

Referring to FIG, 2, a detailed block diagram

illustrating implementation of the circuit 102 is shown. The

circuit 102 may comprise an address counter register 126 and a

burst counter 128. The address counter register 126 generally

receives the signals ADDR_EXT, LOAD, and CLK. The address counter

register 126 may be configured to present 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., BURSTCLK) at an input 134 of the circuit

9
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126. An initial address may be loaded into the address counter

register 126 by presenting the initial address in the signal

ADDR_EXT and asserting the signal LOAD. The circuit 126 may be

configured to increment an address in response to the signal

BURST_CLK. When the signal ADV is asserted, the burst counter 128

will generally present the signal BURST_CLK 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 anda

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., mbits, where mis 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.

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
programmed by the signal BURST.

The signal BURST may be presented to a control input of

the multiplexer 136. The multiplexer 136 may select between a

number of signals from the latch 134 and a number of Signals from

the counter 138 to be presented as a second portion of the signal

ADDR_INT in response to the signal BURST.

Referring to FIG. 4, a flow diagram illustrating an

example burst address sequence is shown. When the signal ADV 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, timing diagrams

illustrating example operations for a four word (FIG. SA) and an

eight word (FIG. 5B) fixed burst memory in accordance with the

present invention are shown. The timing diagrams generally

11
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illustrate externally measurable signals for four and eight word

fixed burst read/write architectures. In general, an operation

(e.g., read or write) of the circuit 100 begins with loading an

initial address (e.g., portions 150, 154, and 158 of FIG. 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 DO 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 DO 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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CLAIMS

1. An integrated cirquit comprising:

OS a memory comprising a pjurality of storage elements each

 

 

 

 
 
 

 

configured to read and write data in response to an internal

address signal; and

5 a logic circuit configuyed to generate a predetermined

number of said internal address Bignals in response to (i) an

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

control signals, wherein said genleration of said predetermined 
number of internal address signals jis non-interruptible.

 

2. The integrated circuilt according to claim1, wherein

said predetermine number of internal| address signals is determined

by a fixed burst length. 
3, The integrated circuit| according to claim1, wherein

said predetermined number of interna] address signals is 4.

ecording to claim1, wherein4, The integrated circuit

said predetermined number of internal \jaddress signals is 8.

14
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\ 5. The integrated cixpute according to claim 2, wherein
said fixed burst length is programmable.

6. The integrated circuit according to claim 5, wherein

said fixed burst length is programmed by bond options.

7. The integrated cifrcuit according to claim 5, wherein

said fixed burst length is programmed by voltage levels on

external pins.

8. The integrated circuit according to claimi1, wherein

said memory comprises a static Jrandom access memory.

9. The integrated circuit according to claim 1, wherein

said memory comprises a dynamic] random access memory.

10. The integrated cifrcuit according to claim 9, wherein

said predetermined number of internal address signals is chosen to

provide time for writeback and refresh cycles.

15
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11. The integrated circuit according to claim 1, wherein

said predetermined number of internal address signals is chosen to
|

meet predetermined criteria for sharing address and control busses.

 
 

 
 

 

 

 
 

12. An integrated circuit comprising:

means for reading and wfiting data in response to an

internal address signal; and

means for generating aj predetermined number of said

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

signal, (ii) a clock signal and (iii) one or more control signals,

redetermined number of internalwherein said generation of said

address signals is non-interruptilble.

13. A method of providing a fixed burst length data

transfer comprising the steps of

reading from and writing data to a memory in response to

an internal address signal; and

generating a predetexumined number of said internal

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

a clock signal and (iii) a controll signal, wherein said generation
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of saidpredetermined number of internal]/ address signals is non-interruptible.

14. The method according to claim 13, further comprising

 
 
 

 

the step of programming said predetermined number.

15. The method according to claim 14, wherein said

programming step is performed using bond options.

16. The method accoyding to claim 14, wherein said

programming step is performed uging voltage levels.

17. The method according to claim13, further comprising

the step of selecting said predetermined number to provide time for

writeback and refresh cycles.

17
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ABSTRACT OF THE DISCLOSURE

An integrated circuit comprising a memory and a logic

circuit. The memory may comprise a plurality of storage elements

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

5 address signal. The logic circuit may be configured to generate a

predetermined number of the internal address signals in response to

(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.

 
fodisde.Gal
 

1He

 

18
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Docket No. 0325.00309 

DECLARATION, POWER OF ATTORNEY AND PETITION

I, the undersigned inventor, hereby declare that:

Myresidence, postoffice address and citizenship are givennext to my name;

J believe that I am thefirst, original and solc inventor ofthe subject matter claimedin the application
for patent entitled "HIDDEN DRAM REFRESHIN FIXED BURST MEMORIES", which:

X__ is submitted herewith;

wasfiled 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:

lacknowledgethe duty underTitle 37, Code ofFederal Regulations, Section 1.56, to discloseto the
United States Patent and Trademark Office information known to be materialto the patentability of
this application. I also acknowledge that information is material to patentability whenit is not
cwnulative to information already providedto the United States Patent and Trademark Office and
whenit either

 
compels, by itselforin combination with other information, aconclusionthat a claim
is unpatentable under the preponderanceof 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 oris inconsistent with a position taken in either(i) asserting an argument of
patentability,or(ii) opposing an argumentofunpatentability relied on by the United

le States Patent and Trademark Office;

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

Application No. Filing Date

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

Serial No. Filing Date Status
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Thereby claim theprionty benefit under Title 35, Section 365(c), ofthe following PCT International
patent applications designating the United States:

Application No. Filing Date

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

I hereby appoint as myattorneys with full powerof substitution to prosecute this application and
conduct all business in the United States Patent and Trademark Office associated with this

application: Customer No. 021363.

Ne
021363

PATENT. TRADEMARK OFFICE+

I declare that all statements made herein ofmy ownknowledge are true and thatall 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 mayjeopardize the validity of this applicaiion or any patent issuing thereon.

 

Cathal G, Phelan Post Office Address:

men. 394 Mountain View Ave.Mountain View, CA 9404]alla <xaa
——ALS 7

Signature of Inventor Citizen of:__ Ireland
7 / _ Residence: 394 Mountain View Ave.< /wey Mountain View, CA 94041 

Date
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Applicant: Cathal G. Phelan
Serial No.:

Filing Date: Herewith
For: FIXED BURST MEMORIES

Attorney: CPM
Attorney Docket No: 0325.00309
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OF co
KefrWW | UNITEDSTATT DEPARTMENT OF COMMERCE

 

a + é Patent and Trac_mark Officea cn s Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Staves Of Washington, D.C. 20231 ‘ a

APPLICATIONNO.|FILING DATE FIRST NAMED INVENTOR "ATTORNEY DOCKET NO.
ce ta /te “MEE LAR c OES. oGaoS

fu
Pee

,
PuPehtiredLoBE

DATE MAILED: _-
 

 

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

Commissionerof Patents and Trademarks

PTO-90C (Rev. 2/95) 1- File Copy
*U.S. GPO: 2000-473-000/44602
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Application No. Appizant(s)

09/504,344 Phelan

womee207ffl
-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence address--

_ Office Action Summary
   

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE_three MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

- Extensionsof time may be available underthe provisions of 37 CFR 1.136 (a). In no event, however, may a reply betimely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If the period for reply specified aboveis less than thirty (30) days, a reply within the statutory minimum ofthirty (30) days will
be consideredtimely.

- If NO period for reply is specified above, the maximum statutory period will apply andwill expire SIX (6) MONTHS from the mailing date ofthis
communication.

~ Failure to reply within the set or extendedperiod for reply will, by statute, cause the application to become ABANDONED(35 U.S.C. § 133).
~ Anyreply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).
Status

1) K] Responsive to communication(s)filed on_ Feb 14, 2000ernremnantreenterernrreierremennrnarunuuseeserere

 

2a)L) This action is FINAL. 2b) K] 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 Quaw@35 C.D. 11; 453 O.G. 213.

Disposition of Claims

4) K] Claim(s) _1-17 is/are pending in the applica 

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

5)L] Claim(s) is/are allowed,

6) Claim(s)

)

)

  

is/are rejected.  
“I \X] Claim(s) _1-17 is/are objected to. 

oo C] Claims are subject to restriction and/or election requirem

Application Papers 

9)L] The specification is objected to by the Examiner. 

 

  

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

11)L] The proposed drawing correction filed on is: al] approved b)LIdisapproved.

12)L] Theoath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119

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

a)L] All b) [J Some* c) [None of:

1.|Certified copies of the priority documents have been received.

   
 
 
 

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

3. LJ 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)L] Acknowledgementis madeof a claim for domestic priority under 35 U.S.C. § 119(e).

 
 

 
  

Attachment(s)

45) Xx) Notice of References Cited (PTO-892) 18) |_| Interview Summary (PTO-413) Paper No(s).

46) Xl Notice of Draftsperson’s Patent Drawing Review (PTO-948) 19) |_| Notice of Informal Patent Application (PTO-152)

17) x) Information Disclosure Statement(s} (PTO-1449) Paper No(s). 2 20) LI Other:
 
 J. S. Patent and Trademark Office

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

Art Unit: 2187

DETAILED ACTION

1. Claims 1-17 are presented for examination. This office

action is in response to the application filed 02/14/2000.

In the Title

2. The title of the invention is not descriptive. A new title

is required that is clearly indicative of the invention to which

the claims are directed. It appears --A memory device that

transfers a fixed number of words of data with non-interruptible

burst-- or other similar language(see claim 1, specification,

pages 1 and 9, e.g.). The loss in brevity of title is more than

offset by the gain in its informative value in indexing,

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

Claim Rejections - 35 USC § 112

3. The following is a quotation of the first paragraph of 35

U.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
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the art to which it pertains, or with which it is most nearly

connected, to make and/or use the invention.

As per claims 6 and 15, the specification does not provide

support for limitation such as bond options.

Claim Rejections - 35 USC § 102

5. The following is a quotation of the appropriate paragraphs

of 35 U.S.C. 102 that form the basis for the rejections under

this section made in this Office action:

A person shall be entitled to a patent unless ~~

(e) the invention was described in a patent granted on an application for
patent by 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 al.) Teaches data processor with

controlled burst memory accesses and method therefor.

U.S. Patent 5,805,928 (Lee) 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 (Okamura) Teaches semiconductor memory

device with switching circuit for controlling internal addresses

in parallel test.

Any inquiry concerning this communication or earlier

communications from the examiner should be directed to Mehdi

Namazi whose telephone number is (703) 306-2758. The examiner

can normally be reached on Monday-Thursday from 7:00 to 5:30.

If attempts to reach the examiner by telephone are

unsuccessful, the examiner's supervisor, Do Hyun yoo, can be

reached on (703) 308-4908.

Any inquiry of a general nature or relating to the status of

this application or proceeding should be directed to the Group

receptionist whose telephone number is (703) 305-9600.

Any response to this action should be mailed to:

Commissioner of Patents and Trademarks

Washington, D.C. 20231

or faxed to:

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

Or:

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

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

2121 Crystal Drive,

Arlington, VA., Sixth Floor (Receptionist).

ocvéter 1, 2001
/ DeYycet EXAMINERsuPtSOCENTER 21En7100
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FORM PTO-892 U.S. DEPARTMENT OF COMMERCE SERIAL NO. GROUP ART ATTACHMENT
PATENT AND TRADEMARKOFFICE UNIT TO PAPER NO. 3
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NOTICE OF REFERENCESCITED APPLICANT(S)

  
 

  
  

 
 

 
Phelan

U.S. PATENT DOCUMENTS

pate NAME OLAS

5,651,138 7/1997 » Leetal.. 711

5,805,928 9/1998 Lee — 710 35

5,936,975 8/1999 Okamura 714 719

6,289,138 9/2001 Yip etal. 382 307
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* A copyofthis referenceis not being furnished with this office action.
(See Manual of Patent Examining Procedure, section 707 .05(a).)
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PATENT DRAWINGREVIEW
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United States Patent 6,188,638

Kuhne February 13, 2001
   

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

Abstract

In an integrated semiconductor memory with clock-synchronousread and write accesses, the access control
device is configured to be switchable between one-way and two-waydata strobe mode. The access modeis
set using a bond option or a moderegister.
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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 oneofsaid
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 modethe 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 betweenthe first
operating mode and the second operating mode.

2. The integrated semiconductor memory according to claim 1, wherein said device includesat least two
connection pads havinga 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 padin oneofthefirst
operating mode and the second operating mode, and no connection is made betweensaidfirst pad and said
second padin the other ofthe 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 betweensaid 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 ofsaid 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 padis 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 conductoris coupled via said resistor to a second pole of the supply
voltage.

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

SUMMARY OF THE INVENTION

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

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

a multiplicity of storage cells;

a control device for clock-synchronous writing and for reading a data value to and from oneofthe
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 coupledto a first clock signal received by the control device, the control device controlling
the reading suchthat, 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 modethe data value represented by the data signal
is coupled to the second clock signal and the second clock signal is coupled to the first clock signal; and
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a device for producinga control signal to be fed to the control device for switching over between thefirstoperating mode and the second operating mode.

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

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

As an alternative to the bond option, the control signal may be set by a moderegister, A register of this
type is in any case present on the integrated semiconductor chip for setting other operating parameters. The
control signalis tapped at the output of a memory elementof the mode register. The memory elementis set
to the desired status during a phaseofinitializing the semiconductor chip. Thisstatus is externallydelivered to the moderegister, for example by a microcontroller controlling the system.
Although the semiconductor memory can be operated in various operating modes during reading, only a
single circuit configuration is necessary. By simple methods such as the bond option or setting the mode
register, the operating modeis tailored to the system environmentin question.

Other features which are considered as characteristic for the invention are set forth in the appendedclaims.
Although the inventionis illustrated and described herein as embodiedin an integrated semiconductor
memory with a control device for clock-synchronous writing and reading,it is nevertheless not intended to
be limited to the details shown, since various modifications and structural changes may be madetherein
without departing from the spirit of the invention and within the scope and range of equivalents of theclaims.

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

BRIEF DESCRIPTION OF THE DRAWINGS

FIG,1 is a diagrammatic, fragmentary, view of an integrated semiconductor memory with operating modesbeing set using a bondoption accordingto the invention;
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FIG,2 is a block diagram of an excerpt for the case in which the operating modesare 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 accordingtoa first operating mode; and

FIG.6 is a signal diagram for a read and write access according to a second operating mode.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

In all the figures of the drawing, sub-features and integral parts that correspond to one anotherbear the
same reference symbolin each case. Referring now to the figures of the drawing in detail andfirst,
particularly, to FIG. 1 thereof, there is shown a semiconductor memory containing four memory banks1,
2, 3, 4. Each memory bank 1-4 contains a multiplicity of storage cells. Between the memory banks 1-4,
usually at an edge of each memory bank 1-4, functional units are disposed which controlthe operation of
the memory bank 1-4. They maybecircuits for address decoding, for storage cell refresh of dynamic
memoriesand similar circuits. In particular, a control device 5 for time control ofmemory accessesis
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 bya 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 signalprofile during a write access to the memory is represented in FIG. 4. FIG. 4 showsthe clock
signal CK as well as its complement, a further clock signal DQScoupled to the clock signal CK and a data
signal DQ with the data valuesto be entered. The further clock signal DQSis a so-called data strobe signal
using which the data DQ are validated. The data strobe signal DQSis necessary for preventing runtime
problems.For this purpose, the data signal DQis alwaystransmitted together with the data strobesignal
DQS.The data signal DQis available clock-synchronized with the data strobe signal DQS. The data strobe
signal DQSis producedinside the control device 5 coupled to the system clock CK. The data values ofthe
data signal DQ are coupledto the data strobe signal DQS to within a certain tolerance. Therefore, the data
values of the data signal DQare,in relation to the data strobe signal DQSvalidly applied at least at a
predeterminedsetup time tQDQSSbefore a reference edge ofthe signal DQSand a holding time tQDQSH
after the edge. Overall, the data signal DQ is therefore temporally coupled to the data strobesignal DQS,
whichis in turn coupled to the system clock CK.

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

In the second operating mode, for whichthetimeprofile ofthe relevant signals in representedin FIG.6,
the data strobe signal DQS,to which the output signal DQ is coupled within the window forthe access
time tAC,is provided. Forits part, the data strobe signal DQSis coupled to the system clock CK. Thereis
a tolerance tDQSCKbetween the system clock CK andthedatastrobesignal DQS.In the second operating
mode, the data signal DQ is therefore coupled to the data strobe signal DQS,whichis in turn coupled to the
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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 modesetting 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 modesetting 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 modeusing
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.
Forthis purpose, a connection pad 7 is provided, which is connected to the control device 5. The control
signal CTRL is providedat the pad 7. In orderto set oneofthe operating modes, for example the two-way
data strobe mode, oneofthe supply potentials, in this case the supply potential VDD,is applied to the pad
7. To dothis, the pad 7 is connected via a bonding wire 13 to a finger 15 of a lead frame 14-16 thatis at the
potential VDD.Thefinger 15 of the lead frame 14-16 is further connected via a bonding wire 17 to a pad 8,
which delivers the supply potential VDDto the other functional units of the semiconductor memory. The
finger 15 expediently has a branch 15a onthechip side, to which the bonding wire 13 is connected. In the
known way, the lead frame contains a multiplicity of fingers, of which the fingers 14, 15 and 16 are
represented. These are respectively bonded at one end to a pad on theintegrated circuit. The other end is
fed out of the package andis used, for example, as a connection pin to which a supply potential or a signal
is to be applied. In the embodimentrepresented, the control signal CTRL is at the potential VDDthatis
interpreted in the control device 5 as an instructionto set the two-way data strobe mode. In order, instead
ofthis, 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 inputstage of the control device 5. It contains an inverter 20 that is connected on an
input side to the pad 7. On an outputside, the inverter 20 carries a signal CTRL'whichis further processed
in the device 5. While one of the operating modesettings, for example two-waydata strobe mode,is
established using a bonding connectionofthe 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-downresistor 21 draws the potential of a line 22 to ground potential VSS. If, as an alternative, the
pad 7 for connectionto a lead finger for the supply potential VSSis provided, then a pull-upresistoris
connected betweenthe inputof the inverter 20 and the positive supply potential VDD. The two-way data
strobe modeis in this case obtained by the control signal CTRL with thelevel ofthe supply potential VSS,
whenthe pad 7 is connected to the lead finger whichis at this potential VSS, and the one-way data strobe
mode is obtained bythe control signal with the level of the supply potential VDD whenthepad7 is
unconnected.

As an alternative to the bond option,it is expedient to set the operating mode ofthe control device 5 using
a moderegister 30. The moderegister 30 has a multiplicity of storage cells 31 whosestored statuses define
operating parameters of the semiconductor memory. A storage cell 31 contains one ofthe two statuses of
the control signal CTRL andis connected on an outputside to the control device5.

The moderegister 30 is conventionally preloaded with data MI during an initialization procedure.
Preferably, the initialization procedure takes place following the application of the supply voltage during
the so-called power-up phase.At the start of normaloperations, the desired operating modesettingis
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-waydata strobe mode) the samecircuit
configurations are used. The operating modeis notset until bondingafter the silicon production in the back
end processingor, as an alternative, the desired operating modeis set in the target system itself during the
initialization phase.
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Pad inputselect 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 bufferis associated with one ofthe input pads. Each buffer
receives a modeselect signal and the buffer is responsive to the modeselect signal to place the buffer in an
enabled mode or a disabled mode. A receiver portion within each bufferis coupled to the associated input
pad. Thereceiverportion pulls the associated inputpadto a preselected logic state while the buffer is in the
disabled mode. An output driver within each buffer generates an output signal responsiveto 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 outputdrivers of the plurality ofbuffers.
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Claims
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Weclaim:

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 rowsin the array, a plurality of column select signals to selected columnsinthearray,
and timing signals;

a first input receiving node capable ofreceivinga first external signal;

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

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

a pull-down device responsive to the modeselect signal to couple the unselected oneofthe first and second
input pads to a power supply voltage.

2. The configurable memory deviceof claim 1 further comprising an enable device responsive to the mode
select signal to provide a high impedance between the unselected oneofthefirst 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 powersupply terminal.

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

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

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

a secondbuffer having an input coupledto the secondinput receiving node and an outputresponsive to a
signal on the second input receiving node, wherein the secondbufferis responsive to the enable input node
to provide a high impedance betweenthe second input receiving node and the second buffer output,
wherein the output nodeofthe inputselect 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-channeltransistor having a first source/drain electrode coupledto the output nodeofthe input select
circuit, a second source/drain electrode coupled to ground, andagate electrode;

a p-channeltransistor havinga first source/drain electrode coupled to Vcc, a second source/drain electrode
coupledto the output nodeofthe inputselect circuit, a gate electrode coupledthe first input receiving
node, and coupled to the gate of the n-channeltransistor.

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

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

a second p-channeltransistor coupling the second input receiving nodeto the powersupply voltage under
control of a second controlsignal;

combinatorial logic coupled to receive the modeselect 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 modeselectsignal;

a pull-down device coupled to the inputpadfor pulling the input pad to a first logic state undercontrol of
the modeselect signal;

a first n-channeltransistor pulling an outputofthe input deviceto thefirst logic state under control ofthe
input pad;

a first p-channeltransistor having an output under control of the input pad, wherein the outputofthefirst
p-channeltransistoris pulled to a second logic state when the inputpadis in thefirst logic state;
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a power gate node for providing a powergate signal;

a second p-channeltransistor having an output coupling the output of the input deviceto the output of the
first p-channel transistor under control of the powergate signal

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

a third n-channeltransistor having an output coupling the output of the second n-channeltransistor to the
outputof the input device undercontrol of an inverted form of the modeselect signal.

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

9. The input device of claim 7 wherein when the mode select signalis in the first logic state the output of
input device is responsiveto the inputsignal, and when the modeselect signal is in the secondlogicstate
all of the transistors directly coupled to the output nodeof the input device are turned off.

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

a plurality ofbuffers, wherein each buffer is associated with oneofthe input pads and each bufferreceives
a mode select signal, wherein the buffer is responsive to the modeselect signal to place the buffer in an
enabled mode or a disabled mode;

a receiver portion within each buffer coupled to the associated inputpad, the receiver portion pulling the
associated input padto 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 bufferis 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 inputcircuit of claim 10 further comprising combinatorial logic receiving a control signal and
generating the modeselect signal to each buffer.

12, The inputcircuit of claim 11 wherein the combinatorial logic generates the modeselect signal such that
no more than one oftheplurality ofbuffers is in the enabled mode.

13. The inputcircuit 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, andagateelectrode;

a p-channeltransistor havinga first source/drain electrode coupledtoafirst logic state, a second
source/drain electrode coupled to the output node, a gate electrode coupled to one ofthe plurality ofpads,
and coupled to the gate of the n-channel transistor.
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14. The inputcircuit of claim 13 wherein the output driver further comprise a high impedance switch
coupled betweenthe p-channel s/d and the output node, the high impedance switch being responsive to the
modeselect signal to selectively couple the p-channel s/d to the output node.

15. A method for configurably coupling an input pad to an internalcircuit nodeofan integratedcircuit
comprisingthesteps of:

providing a plurality of input pads on an integrated circuit;

providing a modeselect signal on a modeselect node;

couplinga selected oneof the plurality of input pads to an internalcircuit node in response to the mode
select signal; and

controlling a pull-down deviceto pull the unselected input padsto a first logical state in responseto the
modeselect signal.

16. The method of claim 15 wherein thefirst logicalstate 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 powergate node; and

controlling impedance between the unselected input pads and the internal circuit node in responseto the
powergate signal in combination with the modeselect signal.

18. The method of claim 15 further comprising the stepsof:

receiving a powergate signal over a powergate node; and

placing all transistors having outputs coupled to the internal circuit node ina high impedancestate in
response to the powergate signal in combination with the modeselect signal.
  

  

Description
 

BACKGROUND OF THE INVENTION

1. Field of the Invention

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

2. Relevant Background

In the production and manufacturingofdifferent typesof integratedcircuits (ICs) it is desirable to have a
single IC that can be packagedto operate with different interfaces. For example, a random access memory
(RAM)maybe configured as a "by-16" device or a "by-8" device. When configured as a by-16 device, the
RAM receivessixteen databits at sixteen data input/output(I/O) pins. These input data bits represent a
single 16-bit word thatis stored in the RAM atalocation determined by addressbits received at the
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address pins. In a by-8 device only eight bits of data are input to the RAM atonetime.

For a given memory size(e.g., a 4 megabyte (MB) dynamic random access memory (DRAM)) muchofthe
internal circuitry of a by-16 device can be identical to that of a by-8 device. However, the external control
and data signals that are applied to the device differ between the two configurations. For example, a 4 MB
by-16 device is typically packaged in a 40-pin plastic small outline J-lead (SOJ) or a 44-pin thin,
small-outline package (TSOP)to provide an adequate numberofpins 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 TSOPpackage. With respect to
control signals, a by-16 device may require two column addressstrobe (CAS)signals or two write enable
(WE)signals to separately activate columnsin lower and upper memory bankswithin 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 lowerbanks.

In spite of the great similarity between by-16 and by-8 devices from the standpoint of internal circuitry,
most manufacturers must produce two separate IC designs to accountforthe different pin-outs and control
signals. A by-16 device mayberealized 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 metallayers. 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 waferfabrication facility. Because the semiconductor
fabrication process takes several weeksto process raw substrates into packagedelectronic devices, a great
deal of effort is placed in predicting customerorders so thatfinished goodsare available when customers
demand. Forthese reasons,it is desirable to be able to select the configuration of a semiconductor device
as late as possible in the manufacturingprocess.

Many configurable circuits are available that allow the end-user to change the configuration after the
manufacturing process is completed. Examples includefield programmable gate arrays (FPGAs) and
programmable logic devices (PLDs). However, thesecircuits 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 neededis a configurable inputcircuit that allows configuration to
be chosenlate in the manufacturing process, preferably during the assembly and packagingstages.

Semiconductor devices are manufactured to meet industry standards for functionality and performance.
These standardsdictate the packaging and pin-out configuration ofmost semiconductordevices. This
standardization allows commodity devices supplied by one manufacturerto be substituted for those of
another manufacturer. Any internal circuitry used to enable configurability must be implementedin a
mannerthat allows compliancewith industry standards, and does not adversely impact device
functionality, performance andreliability.

SUMMARYOF 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 includinga plurality ofbuffers, where each buffer is associated
with oneofthe input pads. Each buffer receives a modeselect signal and the buffer is responsiveto the
modeselect signalto place the buffer in an enabled mode or a disabled mode.A receiver portion within
each buffer is coupledto the associated input pad. Thereceiver portion pulls the associated input pad to a
preselected logic state while the bufferis 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 bufferis in the
enable modeand provides a high impedance while the bufferis in the disabled mode. An output nodeis
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coupledto the outputdriversofthe plurality ofbuffers.

In another aspect, the present invention involves a methodfor configurably coupling an input pad to an
internal circuit node ofan integrated circuit. In accordance with the method a modeselect signal is
provided on a modeselect node. A selected one of the plurality of input pads is coupled to an internal
circuit node in responseto the modeselect signal. A pull-down deviceis controlled to pull the unselected
input padsto a first logical state in responseto the modeselect signal.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 showsin outline form a representationofa first implementation of a memory circuit embodying the
present invention;

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

FIG. 3 showsin block diagram form a memory circuit embodying an pad inputselectcircuit in accordance
with the present invention;

FIG. 4 showsin block diagram formafirst portion of a generic implementation of a configurable input
circuit in accordance with the presentinvention;

FIG,5 illustrates in block diagram form a second portion of the generic implementationofthe configurable
inputcircuit in accordance withthe presentinvention; and

FIG.6 illustrates a particular embodimentofthe 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 internalcircuit nodeto additional logic on
the integrated circuit (IC). Often, the buffer output is gated by a powergating signal that is generated by
internal circuitry on the IC. This gating allowsthe input pads to be decoupled from the internalcircuitry to
prevent conflicts that may interfere with circuit performance. Gatingis optional.

Asused herein, the term "configurable ICs" means devices that can be configured during manufacturingto
operate in one ofseveral selected modes. Theterm is notintendedto include programmable logic or user
configurable logic such as programmablegate 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 packagingprocessby,for example, bond wire options.

Using bondoptions configuration, a modeselectsignal 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 internalcircuitry to realize a desired configuration option. Because the modeselect signals are chosen
by permanent bonds, the configuration cannot be changedafter packaging. However, bonding occurs very
late in the IC manufacturing process and allowsgreat flexibility to select the final device configuration to
meet customer demand just before completing manufacturing.

Bondoptionsare an increasingly important feature in many modern semiconductor devices, especially
memory devices. By tying a configuration pad highorlowitis possible to change the entire configuration
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of an IC. For example, a4 MB DRAM can be organized as a 512K.times.8 device (i.e., a "by-8" device
shownin FIG.1) or as a 256K.times.16 device(i.e., a "by-16" device shown in FIG. 2) depending on the
state of the configuration pad. In accordance with the present invention, the same chip 101 can be used in
either the configuration 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
whicha controlor data signal may come may change depending on the configuration. For example, by-16
device 200 receives active-low upper CAS(labeled UCAS)andactive-low lower CAS(labeled LCAS)
control signals while by-8 device 100 requires only one CASsignal. As used herein, a signal identifier
designated with a bar indicates an active low signal, while the absence ofa bar indicates an active high
signal. Input circuit 301 (shown in FIG.3) in accordancewith the present invention steers the correct input
pad 103to the internal circuit path whereit is required. This allows various internal circuitry and circuit
paths to function the sameregardless 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 inputselect circuit 301 in accordance with the
present invention. In the particular example, IC 101 is a4 MB DRAM circuitthatis 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 forsetting the voltage
level is to bond the CONFIG pad to either the VCC or the VSS powersupply bus.

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

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

Control signal generator 302 receives two active-low column address strobe signals as expected by a
convention control signal generator used in a by-16 device. IC 101 hasthree 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 coupledto 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 orthe input pad coupledto 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 problemsassociated 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 modeselect input is bonded to indicate a
by-8 configuration causing pad inputselect 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 comefrom the single CAS providedbythe industry standard by-8 package.

To configure IC 101 as a by-16 device, the input pad coupled to node 310 is coupled to X16 LCASand 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 CASinputs to control signal generator 302 comefrom the dual CAS pins provided by the
industry standard by-16 package (e.g., a 40 pin SOJ package).

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

In this manner, pad input select circuit 301 in accordancewith 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 ofAO-A9 are used, whereasfor a by-16 device, AO-A8 are used. Invention doesnot impact or
change column and row address method.

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

FIG, 4 showsin block diagram formafirst portion of padinput select circuit 301 in accordancewith the
y cent invention. FIG. 4 represents a receiver portion of the input padselect circuit 301 while FIG. 5
represen> buffer and output driver portion of inputpad select circuit 301. It should be understoodthat
FIG.4 and FIG, > ow a general implementation in accordance with the present invention while FIG. 6
showsa specific implen.entation useful in the memory circuit shown in FIG.3,

In FIG. 4, a modeselect 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 SELECTline. The modeselect signal is coupled
directly to the MODE B SELECTline. In the examples herein, each device has two configurable modes
that can be adequately identified byasinglebit binary modeselect signal and the complementary MODE
A SELECT and MODE B SELECTlines. Where the modesare complementary, the only combinatorial
logic required can be supplied by inverter 401. The present inventionis also useful to select one input pad
from amongthree or more input pads, however. In these cases, more complex combinatorial logic could be
used in place of inverter 401 to generate multiple MODE SELECTsignals suchthat only one inputpad is
selected.
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Pad A is coupledto a source/drain terminalofpull-down transistor 403. In the preferred embodiment,
pull-downtransistor 403 comprises an n-channeltransistor 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 modeselect signalis a logic high, transistor 403 is activated, and input pad
A as well as the PADAsignalare pulled to logic low or ground. In this manner when the modeselect
signal is bondedto the V.sub.cc power supply, input pad A is disabled andpulled to a logic low. When the
modeselect signal is bonded to the ground or V.sub.ss powersupply, transistor 403 is off and the PADA
signal is passed from the input pad A to the circuitry shown in FIG.5. This feature ofthe present invention
ensuresthat the unselected input padis tied to a fixed powersupply voltage and notleft 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 inputpad is pulled to ground. Alternatively, pull-down transistor 403 could be
replaced by a p-channelpull-up transistor (not shown) to pull the unselected pad to a logic high(i.e.,
V.sub.cc). However, ina CMOScircuit built on a charge pumpedp-type substrate, p-channel source/drain
nodes form one terminalofa parasitic four layer PNPN structure that has a greater tendencyto latch up
than does the source/drain of an n-channel device built in the samecircuit. It is recommendedthat input
pads, which are morelikely to experiencetransients than internal circuitry, be coupled directly to only
N-channel device S/D to avoid latch up. However, in some applications p-chamnelpull-up devices may be
adequate in which case they are equivalent to the preferred embodimentdisclosed herein.

Preferably, input pad select circuit 301 also includes powergating circuitry to generate an active-low
BUFFER A ENABLEcontrolsignal used by the circuitry shown in FIG. 5. Transmission gate 404 is
responsive to the MODE B SELECTsignal and the MODE A SELECT signal to pass the powergate
signal when the MODE SELECTsignalis a logic high and block the powergate signal when the MODE
SELECTsignalis a logic low. Also,transistor 405is coupled to the MODE A SELECTsignalto suchthat
while the MODE B SELECTsignalis a logic low (i.e., the MODE SELECT signal is a logic high)
transistor 405 is on and the BUFFER A ENABLEistied to the V.sub.cc powersupply.

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

Thereceivercircuitry 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 ENABLElineto pull pad B to the logic low voltage while modeA is selected. Transmission
gate 414 passes the powergate signal to the active-low buffer B enableline (BUFFER B ENABLE) while
modeB is high, andtransistor 415 is offwhile the MODE B SELECT signalis a logic high. Ina
complementary fashion, transmission gate 414 blocks the powergate signal andtransistor 415 pulls the
BUFFER B ENABLEsignaltoalogic high(i.e., disabled) while modeA isselected.

Pad inputselect circuit 301 can be configured to select from any desired numberofinput pads by
duplicating the pull-down device 403, 413, transmission gate 404, 414 and transistor 405, 415 as well as
providing multipleMODE SELECTsignals to independently control each pad undercontrol of the pad
input select signal.

Referring to FIG. 5, the PADA, BUFFER A ENABLE, and MODE A SELECTlinesare coupled to a
buffer/output portion of input padselectcircuit 301. Similarly, the PADB, BUFFER B ENABLE,and
MODEB SELECTlinesare coupledto the buffer/output portion of input padselectcircuit 301.
Transistors 501 and 502 form a buffer for the PADA signal. One source/drain ofp-channeltransistor 501 is
coupled to V.sub.cc and the gate oftransistor 501 is coupled to the PADAsignal. The outputoftransistor
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501 is provided on the second source/drain terminal oftransistor 501. Transistor 502 is preferably an
-channeltransistor havingafirst 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 inputpadselect circuit
301 andis coupled to internal circuitry of IC 101.

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

When the MODE A SELECTsignalis a logic high, transistor 505 is on and the PADAsignal follows the
signal on input pad A shown in FIG. 4. Also, when the MODE A SELECT signal is high the BUFFER A
ENABLEsignal follows the powergate 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 throughtransistor 505. In the case that the
BUFFER A ENABLEis a logic low,transistor 503 couples the outputoftransistor 501 to output node 510,
hence, node 510 is underthe control of input pad A shown in FIG.4.

In a similar manner, transistors 511, 512, 5 13, 514, and 515 selectively couple the PADBsignalto output
node 510 while MODE B SELECTis high and BUFFER B ENABLEis low. While MODE B SELECTis
low,all transistors directly coupled to node 510 in the B buffer are off and in a high impedancestate to
avoid loading node 510. Any numberofoutput buffer/drivercircuits such as shown in FIG.5 can be used
for each input pad undercontrolofinputpad selector circuit 301 so long as only oneis selected.

FIG.6 illustrates a portion ofparticular embodimentofthe present invention in a input pad select circuit
301 shown in FIG.3. Thecircuit portion shown in FIG.6 is used to select either the by-8 CASorthe by-16
LCASforoutput to the modified LCAS' signal to timing and control signal generator 302. Thecircuit
portion shown in FIG.6 is substantially duplicated to enable selection ofeither the by-8 CASor the by-16
UCASto generate the modified UCAS’) to timing andcontrol signal generator 302 as shown in FIG.3.

While the by-8 SELECTline is high, the by-16 SELECTlineis low. Hence, when the by-8 SELECTline
is high, the by-16 LCASpadis pulled low as described hereinbefore. Transistors 612, 613, and 615 are
turned off to prevent loading ofnode 610 while the by-16 SELECTline is low. In contrast, transistor 605 is
on, and transistor 603 is turned on undercontrolofthe by-8 CAS BUFFER ENABLEsignal. The by-8
CAS BUFFER ENABLEsignalis under controlofa powergating signal, if used.

While the by-8 SELECTlineis high, transistors 601 and 602 that make up the by-8 input bufferare
responsive to a signal on the input pad designatedto receive the active-low by-8 CASsignal. The signal at
node 610 is thus controlled by the by-8 CAS signal when by-8 CAS BUFFER ENABLEis low, andis
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 ofthe signal on the selected input pad because
transistors 601 and 602 form an inverting buffer.

While the by-8 SELECTlineis low, the by-16 SELECTlineis high. Hence, when the by-16 SELECTline
is high, the active-low by-16 LCASpadis pulled low as described hereinbefore. Transistors 602, 603, and
605 are turned off to prevent loading of node 610 while the by-8 SELECTlineis low.In contrast,
transistor 615 is on, and transistor 613 is turned on undercontrolofthe 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 SELECTlineis high, transistors 611 and 612 that make up the by-16 input buffer are
responsive to a signal on the input pad designatedto receive the active-low by-16 CASsignal. The signal
at node 610 is thus controlled by the by-16 CAS signal when the by-16 CAS BUFFER ENABLEis low,
and is low bytransistor 614 when the by-16 CAS BUFFER ENABLEis high.In the particular
implementation shown in FIG.6, node 610 is the inverseofthe signal on the selected input pad because
transistors 611 and 612 form an inverting buffer.

Signal conditioning circuitry 620 affects the delay and edge characteristics of the output UCAS'signal in a
conventional manner and can be implemented in any manner appropriate for a particular application. The
modified output enable signal OE' (L) is generated by NORgate 621 havingafirst node coupled to node
610 and a second node coupledto receive the active-high output enable signal (OE) from an output enable
buffer (not shown). The OEsignalis 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 andillustrated with a certain degreeofparticularity,it is
understood that the present disclosure has been made only by way of example. Numerous changesin the
combination and arrangementofparts can beresorted to by those skilled in the art without departing from
the spirit and scopeof the invention, as hereinafter claimed. For example, the present inventionis useful in
any semiconductor device for which the input signals to a particular path changeorare selected based on
the devices configuration mode or bondoption. Accordingly, these and other are equivalentto the
embodimentsspecifically disclosed herein.
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Twopiece assembly for the selection of pinouts and bondoptions on a semiconductor
device

Abstract

The invention comprises a semiconductor package which allows pinouts and bondoptionsto be
customized after the encasementofa die in plastic, ceramic, or other suitable materials. A first embodiment
of the invention hasa first assembly comprising an encapsulated die having bond pads connected to bond
wires which terminate in exterior pad portions on the exterior ofthe 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 moduleis installed. By selectively connecting the exterior pad portions of the first assembly to
the connection points of the conductive paths ofthe second assembly, the device pinouts and bondoptions
can be selected. To manufacture a device havingdifferent 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.
 

Claims

 

Weclaim:

1. A semiconductor device, comprising:

a) a first assembly comprising:

i) a wafer section with bondpadsfor the passage of signals therethrough;

ii) a first assembly frame supporting said wafersection,saidfirst assembly frame having conductive pads;

iii) means forelectrically connecting said bondpadswith said first frame assembly;

wherein said wafer section, said meansforelectrically connecting, and a portion ofsaid first assembly
frame are hermetically sealed within a protective encasement, said conductive pads having portions
exterior to said encasement, wherein said first assembly frameis electrically connectedto said exterior pad
portions;

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

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

Introduction

With the addition of the clock, synchronous SRAMsare able
to provide several features that are not possible with asyn-
chronous SRAMs.Theseinclude:

* Controlled timings on outputs

: Different write modes (ADSP/ADSC)

* Reading multiple locations using a single address using
Burst modes

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

Whatis a Burst Mode?

Synchronous SRAMsare able to provide data from multiple
address locations with the association of a single address.
The advantageofthis operationis that, by providing a single
address, data from four locations can be obtained, thereby
reducing the activity on the address bus.

Figure 1 showsthe signals associated with the burstfeature.

 
 Address Latch

 

Clk

Lower
2 Address
bits

ADV

2-Bit Counter

Mode —>

Figure 1. Key Signals for Burst Feature on Typical
SRAMs

Table 1 providesthe definitions for the signals shownin Figure
1.

Function

Onthe rising edgeof the clock, the address and controlpins
are latched into the SRAM. All accesses for standard syn-
chronous SRAMsareinitiated the same way. Depending on
the control signals, a read or write transactionis initiated. On
the next rising edge of the clock, the ADV pin is sampled. if
ADV is sampled active LOW, a burst accessisinitiated 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. Sampledat the
rising edge of the CLK if ADSP or ADSCis
active LOW,and CEis sampled active. A[1:0]
feed the 2-bit counter.

  
  
 

   Clock Input. Used to captureall synchronous
inputs to the device. Also used to increment
the burst counter when ADVis asserted
LOW, during a burst operation.

 

  

 
 
 

 

 
 

AdvanceInputsignal, sampled on therising
edge of CLK. When asserted, it automatical-
ly increments the addressin a burst cycle,
Selects burst order. Whentied to GND se-
lects linear burst sequence.Whentied HIGH
orleft floating selects interleaved burst se-
quence.This is astrap pin and should remain
static during device operation.

 
 

  
   

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

The Mode pin controls the order or sequence ofthe burst.
Currently, two popular different burst sequences are avail-
‘able. Both of them are described below.

Fourth
Address

 

  
cuK = 4

Second
Address 

 

First

  
Third
Address

 

Address

ADV=0 ADV=0 ADV=0

CLK = 4 CLK = 4 CLK =

Figure 2. Burst Mode Address Update

Linear Burst

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

SanJose + CA 95134 + 408-943-2600
June 30, 1999
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 Peereer
}A1AO [A1AO|AO—

Address

Second
Address

Third 1 0 1 1 0 4
Address

Fourth 1 1 0 4 1 0
Address

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

Interleaved Burst

If the Modepinis tied HIGH, the device operatesin the inter-

 
 
 

 
 

y Next AO

  2 Bit
Counter 

  
 

 
  } Next A1

leaved method of operation. . |
. . Figure 3. implementation to Generatethe Interleaved Burst

In the Interleaved Burst mode of operation, the internal Sequence.
counter behavesa bit differently. The sequencein the inter-

leaved burst is determinedbythefirst address. The sequence Conclusionis shown below.

[Peet[earn[easesToe]
Aaef
First
Address

Second
Address

Third 1 0 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 addedlogic as shownin Figure 3. The 2-bit counter
is reset on every new address cycle and AO/A1 arethe bits
latched from thestart of the cycle. The Interleaved Burst order
is especially popular with Intel-based systems.

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

Burst Modesin Synchronous SRAMscanbevery useful. The
advantages are:

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

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

+ Morereliable since the addresslocationis generatedinside
the SRAM.

 

 
  
  
  
  

© Cyprass Samiconductor Corporation, 1999. The information contained herein is subject to change without notica, Cypress Semiconductor Corporation assumes no tesponsibility for the use
of anycircuitry otherthan circuitry embodiedin a Cypress Serniconductor product. Nor doesit convey or imply any license underpatentorotherrights. Cyprass Samiconductor dogs not authorize
ils products for usa ascritical components in life-support systems where a malfunctionorfailura may reasonably be expectedto resultin significantiinjury to the user. The inclusion of Cypress
Semiconductor productsin life-support systemsapplication implies that the manufacturer assumesall risk of such use andin doing so indemnifies Cypress Samiconductor againstall charges.
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il) a plurality of conductive paths, each of said conductive paths routing one ofsaid signals between one of
said external pad portions and oneofsaid outputs,

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

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

3. The semiconductor device of claim 1 wherein said conductive pathsare electrically connectedto said
exterior pad portions with solder.

4, The semiconductor device of claim 1 wherein said conductive pathsare electrically connectedto 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 anywherealongsaid bars.

6. The semiconductor device of claim 1 further comprising a third assembly interposed betweensaidfirst
assembly and said second assembly,said third assembly comprising traces, each trace havingfirst and
second ends with said first end of oneofsaid traces electrically connected to one of said conductive pads,
and said second end connectedto one ofsaid conductive paths, said conductive path beingelectrically
connected to said conductive pad throughsaid trace.

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

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

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

10. A semiconductor device, comprising:

a) a first assembly comprising:

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

ii) a first assembly frame supporting said wafer section, said first assembly frame having conductive pads;

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

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

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

i) outputs for connecting with an electronic device into which said semiconductordevice is installed;
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ii) a plurality of conductive paths, each of said conductive paths routing oneofsaid signals between one of
said exterior pad portions and one ofsaid 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 oneofsaid signals passes through each of
said outputs.

11. The semiconductor device of claim 10 wherein said conductive paths are electrically connectedto 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 anywherealongsaid bars.

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

15. The semiconductor device of claim 10 wherein said protective encasement comprisesplastic and
wherein a portion of said second assemblyis 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 bondpadsforthe passageofsignals therethrough, each of said
bond padshavingadifferent signal passing therethrough, said signals comprising bond options and
addresses;

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

iil) bondwireselectrically connecting said bond pads with said first assembly frame;

wherein said semiconductordie, 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 frameis electrically connectedto said exterior pad portions;

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

1) pinouts for connecting with an electronic device into which said semiconductor device is installed;
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ii) a plurality of conductive paths, each of said conductive paths routing one ofsaid signals between one of
said exterior pad portions and oneof 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 oneofsaid 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 encapsulatedin plastic.

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

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

 
FIELD OF THE INVENTION

This inventionrelates 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 waferofsilicon or gallium arsenide, is masked, etched, and doped through several process
steps, the steps depending onthe 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 packagedinto
individual components.

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

Theparticular lead finger with which a bond pad is connected determinesthe pinoutfor that bond pad. For
example, in a dynamic random access memory (DRAM)if a bond pad onthe die which correspondsto
Address 0 (AO) is bondedto the lead finger corresponding to Output Pin 5, then pin 5 on the packageis
used as AO. This hardwires the bond padonthedie to the outputofthe lead frame, and remainsthat way
for the life of the package. Oncethe 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 beselected at the wire bondstep thereby
determining whetherthe die is written to and read from, for example, 1 or 4 bits at a time. A 4 megabit
(Mbit) device, therefore, can be configured as a 4Mbit.times.1 or a 1Mbit.times.4, depending on how the
bond pads are wire bonded to the lead frame.

Fast page modeis another option which mightbeselected at wire bond. Fast page modeallowsfor two or
more successive reads or writes from the same row without requiring another row addressstrobe (RAS)
signal. For example, ifRAS is kept low after a read, anothercell 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 accesscycles.

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

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

Devices have been designed which allow for the selection of bondoptionsafter packaging ofthe die using
an electrical in-package late programming technique.Tofabricate this type ofpart, the die is attached to
the lead frame and the die is encapsulatedin 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 assembledareselectable.

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

SUMMARYOF THE INVENTION

One embodimentof 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 encasedin plastic, ceramic, or other suitable material. All
available bond options (bondpads) are routed to the exterior portion of the package bya first assembly
frame.Portions of the first assembly frameare exterior to the encasement and terminatein exterior pad
portions which can be conductively bonded to.

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

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

Inafirst 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 embodimentare bars extending in a "Y"direction. Byselectively 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. Connectingis
accomplished by coating the bars with a conductive material and interposing the insulative membrane
between thefirst and second assemblies. The conductive materialfills the voids, thereby passing signals
between the first and second assemblies.

In a second embodiment, the third assembly comprisesa flex circuit as used with tape automated bonding.
The second assembly hasa single design, and the layout ofthe flex circuit determinesthe pinouts and
options of the semiconductordevice. Theflex circuit is conductively mountedto the first and second
assemblies in a fashion consistent with tape automated bonding (TAB) technology,for instance with
solder, or by some other meanssuch 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 bondedtoa 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 embodimentof the invention which hasa 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
suchas 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 embodimentof the invention havinga thin insulative membrane with voidstherein to
receive a conductive material which electrically connectsthe first and second assemblies;

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

FIG.5 is an isometric view of an alternate method offormingthefirst assembly of FIG. 3; and

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

DETAILED DESCRIPTION OF THE INVENTION

The invention comprisesat least two assemblies. FIGS. 1A and 1B show one embodimentofa first
assembly, generally described as element8. In this embodimentofa die-first assembly frame attachment,
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the die 10 is supported by a die paddle 12. The paddle 12 is connected to the frame 14 byatie bar 16 as is
knownin theart. Bond pads 18 on the die 10 are wire bonded 20to lead fingers 22 of the lead frame 14.
Other embodiments havingadie flip-chip mounted to the lead frame may provide advantages.In any case,
the lead fingers 22 terminate in exterior conductive pads 24 which are exterior to the first assembly 8. The
pads 24 in the embodiments shown herein are flush with the exterior of the package (element 26 in FIG.
1B), although other embodimentsare possible. For example, the lead fingers 22 could terminatein J-leads,
or other types of leads to form the exterior pads.

A ceramic embodimentofthis first assembly is possible and would serve a similar function, the bond pads
on the die being connected by bond wiresto traces running through the ceramic body, and terminating in
padsor leads on the exterior ofthe first assembly. In the ceramic embodiment, a lid would be requiredto
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. Moreoften, however, one bondpadwill
connect with a single lead finger, which will terminate in a single pad onthe exterior of the package. These
exterior padsallow for an electrical signal to pass between the die and a second assembly described below.
On a DRAM,thesesignals could comprise addresses, power, ground, and bond optionssuch 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 ofthe invention, generally labeled as element 29 as shown in FIG.
2A comprises a second assembly frame 30 which would most often be manufactured from a conductive
material such as a copperalloy. A ceramic, plastic, or other nonconductive material 32 can be added to the
second assembly to support the elongated conductive paths 34, as shown in FIG.2B, and prevent them
from bendingor shorting together. The paths 34 connect with the exterior pads 24 ofthe first assembly. As
this second assembly is manufactured from a conductive material, connecting with the first assembly can
occur at any point along a path 34. The paths 34 of the second assembly are connected with (or are formed
into) outputs 36 which will connect with an electronic host into which the inventive deviceis installed.
Connection ofthe exterior pads 24 ofthe first assembly and the paths 34 of the second assembly are
accomplished by any workable means, such as by reflowing solder bumps formed onthe exterior pads 24
ofthe first assembly or by using a conductive adhesive such as a Z-Axis Conductive Adhesive available
from Zymet of E. Hanover, N.J. In any case, the paths 34 are routed between the exterior pads 24 ofthe
first assembly to avoid undesired contact with other paths. With this two-piece embodiment, if an exterior
pad 24 comprises a bond option whichis not desired, a path 34 will not be located below it, and thereforeit
will not make contact therewith; since the exterior pad 24 is not connected with a path 34, this bond option
would not beselected. Also, selection of a pinoutfor a particular signal is accomplished simply by
connecting a pad 24 ofthe first assembly with the path 34 of the second assembly correspondingto that
pinout. To movethe signal to a different pinout, (a different output) a different second assembly is
substituted. After the first and second assemblies are connected,the tie bars 38 of the lower assemblyare
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 framebeforea trim and form step.In either case, the unnecessary metalof the second
assembly frameis trimmedaway to disconnect each of the outputs 36, and the outputs 36 are then formed
into a desired shape. With the inventive semiconductordevice, different device pinouts can be selected
ater 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 ofthis third assembly 40, as shown in FIG.3 (inverted to show detail
of the first assembly 8), is manufactured from a substantially insulative material such as polyimide or
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plastic, and contains a numberofholes or voids 42 through which a conductive substance (not shown) can
pass to connect the pads 44 on a second embodimentofthe first assembly with the paths 34 on the second
assembly 29. Each exterior pad 44 of thefirst assembly 8 of this embodimentis connected with a bond pad
on the die, and, as with the first embodiment, usually only one bondpadofthe die will be connected with
one pad 44ofthe first assembly. The pads 44ofthe first assembly and paths 34 ofthe second assembly
form a grid. By placing the holes 42 in the membrane 40in a particular location, any of the conductive
pads44 ofthe first assembly can be connected with any ofthe paths 34 of the second assemblyto select
any of the bond options and pinouts available on the die. The conductive pads44 ofthefirst assembly
extend in a substantially X direction, while the paths 34 of the second assembly extend in a substantially Y
direction, thus makingpossible the connecting of any bondoption to any pinout.

For example, to provide a device having a pin 7 groundsignal, a holeis placed in the membraneat the
junction of the pad 44 whichis connected with the ground bondpadonthedie, and the pin 7 bar of the
second assembly.

Holes 42 in the membrane 40are 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
whichfills 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 asthat available from
Johnson-Matthey of San Diego, Calif., or the Z-axis conductive epoxyavailable from Zymetdescribed
above,or other workable means.

FIG. 4 shows the die-first assembly frame attachmentofthe first assembly 8 of the FIG. 3 embodiment.
Each bond pad 18 onthe 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 20to the first assembly frame 50. The die, bond wires, and a portionof.
the pads 44 are then encased in plastic or other suitable material. A ceramic embodimentofthe inventive
first assembly is also possible, and can be easily constructed from this description by an artisan ofskill in
theart.

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

Another embodimentofthe first assembly for use with the embodiment as shown in FIG.3 usesthefirst
assembly ofFIG. 1B. After forming thefirst assembly ofFIG. 1B, lines are formed by patterning a
conductive material such as conductive epoxy, conductive paste (such assilver-filled paste), conductive ink
or any other workable material to form lines similar to 44 as shown in thefirst 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 advantagesis to manufacture
the third assembly 39 from a flex circuit 60 using tape automated bonding (TAB) techniques. This
embodimentshowsa first assembly ofFIG. 1 with additional pads 24 manufacturedtherein. Usingthis
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 connectexterior pads 24 onthefirst assembly 8
with paths 64 on the second assembly.In this embodiment, long paths on the second assembly would not
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be required which may solve problems of lead movementassociated in conventional lead frame designs
that may bepresent in the inventive second assemblyif 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 numberof 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 ofthe device. The first and second assemblies would be connected to the flex
circuit 60 using solder techniques known in theart, or by using other materials.

Typical TAB technology employsone or morelayers of copperoralloy traces 62 interposed between two
or morelayers ofnonconductive material such asplastic or polyimide. Onthe top and bottom of the TAB
tape are first and second ends where thetraces are not covered, which allows for connecting with a
conductive material such as solder. To facilitate bonding of the copper oralloy traces with thetin/lead
solder, these exposed trace areasare often flashed with layers of gold or platinum chromium, copper,
tungsten, nickel, or gold, and solder bumpsfor reflow are formed overthe flashing. Alternately, a Z-axis
conductive adhesive can be interposed betweenthe first assembly andtheflex circuit, and/or between the
second assembly and theflex circuit. This adhesive would electrically connect the pads and paths of the
first and second assembliesto 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 inventionis a relatively thin device, and
would allow the pinouts and bondoptionsto beselected late in the manufacturing processby the
semiconductor manufacturer or a large scale semiconductoruser.

What have been described are specific configurationsof the invention, as applied to particular
embodiments. Clearly, variations can be madeto the original designs described in this documentfor
adapting the invention to other embodiments. For example, various materials can be used for
encapsulation, adhesion, and conductance, and the device can comprisea zig-zag inline package, dual
inline package, gull wing package, leadless chip carriers, or a numberofother 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 beread aslimited only by the appended claims.
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Sir: Tent
Enclosed please find an amendment, copies of three patents and a postcard along with the fee calculation below:
FEE CALCULATION FOR ENCLOSED AND EXTENSION REQUEST (IF ANY)

Claims Remaining Highest No. Extra Rate Additional
Previous Fee

cdependentClaims minus x $ 84.00 $ 0.00

Multiple Dependent Claim First Added + $280.00 $_0.00

  
   
 

TOTAL IF NOT SMALL ENTITY .. $0.00

 

[ ] SMALL ENTITY STATUS- If applicable, divide by2 ........... Becca eee $0.00
{ ] Verified statement enclosed, if not previously filed.

[Xx] Applicant also requests a_one___month extension oftime
for response to the outstanding Office Action. The feeis.................. $110.00

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

TOTAL FEE .0.enneen nee eee nee $110.00 

 

 

The Commissioneris hereby authorized to charge any overgaymenent or underpay\ ent of the above fee associated withthisCommunication to Deposit Account No. 50-0541. A duplicate cop"

24025 Greater Mack, Suite 200 By: .

St. Clair Shores, Michigan 48080 "~Chitistopher P. Maiorana
(586) 498-0670 Registration No.: 42,829

[ herebycertify that this letter, the response or amendmentattached 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.

By: |
 

 Mary DonnaBerkley
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THE UNITED STATES PATENT AND TRADEMARK OFFICE gf
Cathal G. Phelan MEG9
09/504,344 OC

Application of:

Serial No.:

Title: FIXED BURST MEMORIES ene?wd +
we

Filed: February 14, 2000 _ REC 9,vt
B2 a res

Attorney Docket No.: 0325.00309 Genter oS"
endo)Examiner: Namzai, M. Te

Art Unit: 2187

In Response To: 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 SPECIFICATION

 

o\ Please replace the title with the following:

\ > MEMORY DEVICE WITH FIXED LENGTH NON-INTERRUPTIBLE BURST
_

1
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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: 

 
 

 

 

 
 

 

bi a memoxy comprising a plurality of storage elements each
configured to read and write data in response to an internal

address signal; and

a logic cixncuit 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 intarnal address signals is determined

by a fixed burst length.

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

ddress signals is at leastsaid predetermined number of internal

4.

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

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

said fixed burst lekgth is programmable.

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

said fixed burst length is, programmed by bond options.

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

said fixed burst length is programmed by voltage levels on external

J pins.

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

said memory comprises a static random access memory.

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

Said memory comprises a dynamic randbm access memory.

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

ddress signals is chosen tosaid predetermined number of internal

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

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

said predetermined number of internal address signals is chosen to

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

means fr reading data from and writing data to a

plurality of storaye 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 df providing a fixed burst length

data transfer comprising the steps

accessing a memory in \esponse 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.

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

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

programming step is pexdformed using bond options.

| \;
VI 16. The metho
\

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,

Please add the following new claims: 

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

said logic circuit comprises a counter configured to generate said

predetermined number of€ internal address signals.

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

¢

transfers to an from said mamory.

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

said circuit is an integrated citcuit.
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VERSTON WITH MARKINGS TO SHOW CHANGES MADE

1. (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

claim 1, wherein said predetermined number of internal address

Signals is at_least 4.

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

claim 1, wherein said predetermined number of internal address

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

claim 2, wherein said fixed burst length is programmable.

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

claim 5, wherein said fixed burst length is programmed by bond

options.

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

claim 5, wherein said fixed burst length is programmed by voltage

levels on external pins.

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

claim 1, wherein said memory comprises a static random access

memory.

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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11. (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 toa

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

internal address [signal] 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:

[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.

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

comprising the step of selecting said predetermined number to

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

cycle.

18. (NEW) The circuit according to claim 1, wherein

said logic circuit comprises a counter configured to generate said

predetermined number of internal address signals.

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

said external address signal comprises an initial address for data

transfers to an from said memory.

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

said circuit is an integrated circuit.

10
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REMARKS

Careful review and examination of the subject application

are noted and appreciated.

The present invention concerns an integrated circuit

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

a plurality of storage elements each configured to read and write

data in response to an internal address signal. The logic circuit

may be configured to generate a predetermined number of the

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

signal, (ii) a clock signal and (iii) one or more control signals.

The generation of the predetermined number of internal address

Signals is non-interruptible.

SUPPORT FOR CLAIM AMENDMENTS

Support for the amendments to the claims and new claims

18-20 may be found in the drawings (e.g., FIGS. 1-6) and the

specification (e.g., page 5, lines 2-14 and page 6, line 19 thru

page 8, line 2) as originally filed. As such, no new matter has

been added.

OBJECTION TO THE TITLE

The objection to the title has been obviated by

appropriate amendment and should be withdrawn.

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

The rejection of claims 6 and 15 under 35 U.§.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

13

NANYA TECHNOLOGYEXHIBIT 1002
NANYA TECHNOLOGYCORP. V. MONTEREY RESEARCH, LLC



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

  

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
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As such, the present invention is fully patentable over the cited

reference and the rejection should be withdrawn.

Despite the suggestion of the Office Action on page 4,

lines 1-3, Yip does not disclose or suggest generating a

predetermined number of internal address signals that is non-

interruptible, as presently claimed. Restricting rearbitration for

the DRAM 1910 so that an interruptible burst is not interrupted

until a preset number of data words have been transferred (see

column 115, lines 60-64 of Yip) is not the same as generating a

predetermined number of internal address signals that is non-

interruptible, as presently claimed. Therefore, Yip does not

disclose or suggest generating a predetermined number of internal

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

As such, the present invention is fully patentable over the cited

reference and the rejection should be withdrawn.

New claims 18-20 depend directly from independent claim

1, which is believed to be allowable, and, therefore, are fully

patentable over the cited reference.

Accordingly, the present application is in condition for

allowance. Farly and favorable action by the Examiner is

respectfully solicited.

15
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The

Applicants’

 

Examiner

 

is vrespectfully invited to call the

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.

Docket No.:

50-0541.

0325.00309

Respectfully submitted,

—_,

cainee  
 

  Christopher|P. aRegistration No. 42,829
24025 Greater Mack, Suite 200

St. Clair fhores, MI 48080
(586) 498-d670

Dated: February 4, 2002
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER OF PATENTS AND TRADEMARKS.

Washington, D.C. 20231www.uapto.gov

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 04/25/2002

CHRISTOPHER P. MAIORANA,PC.
24025 GREATER MACK
SUITE 200 NAMAZI, MEHDI
ST. CLAIR SHORES, MI 48080 ART UNIT PAPER NUMBER

2187 bDATE 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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~- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

 
 

 
 

 
 

 

Office Action Summary

   
Period for Reply

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

- Extensionsoftime may be available under the provisions of 37 CFR 1.136 (a). Inno event, however, may a reply be timelyfiled
after SIX (6) MONTHSfrom the mailing date of this communication.

~ If the period for reply specified aboveis less than thirty (30) days, a reply within the statutory minimum ofthirty (30) days will
be considered timely.

- If NO period for reply is specified above, the maximum statutory period will apply andwill expire SIX (6) MONTHSfrom the mailing date ofthiscommunication.

- 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),
- Anyreply received by the Office later than three monthsafter the mailing date of this communication, evenif timelyfiled, 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 actionis FINAL. 2b) K] 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 Quaw@35 C.D. 11; 453 0.G, 213.

Disposition of Claims

  
 

  

 

 
 
  

 
4) X] Claim(s) 7-20 is/are pending in the applica

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

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

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

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

Application Papers

9)L] The specification is objected to by the Examiner. 

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

11)LJ The proposed drawing correctionfiled on is: al] approved b)CIdisapproved.
12)L] The oath or declaration is objected to by the Examiner.

 

 
  

Priority under 35 U.S.C. § 119

13)L] Acknowledgementis made ofa claim for foreign priority under 35 U.S.C. § 119(a)-(d).
a)L] All b) (J Some* c) [Noneof:

1. ( Certified copies of the priority dacuments have been received.

 
 

 2. L] Certified copies of the priority documents have been receivedin Application No.

3. LJ Copiesof 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)L] Acknowledgementis made of a claim for domestic priority under 35 U.S.C. § 119(e).

 
 

 

 
Attachment(s)

15) (_]Notice of References Cited (PTO-892) 18) [_] interview Summary (PTO-413) Paper No(s).
16) a Notice of Draftsperson's Patent Drawing Review (PTO-948) 19) Ol Notice of Informal Patent Application (PTO-152)
17) L] Information Disclosure Statement(s) (PTO-1449) Paper No(s). 20) L] Other:

 
|J. S. Patent and Trademark Office

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

Art Unit: 2187

DETAILED ACTION

1. This office action is in response to the amendment filed

February 14, 2002 ( Amendment A ).

2. Claims 1-17 are presented for further examination in view of

the foregoing amendments and remarks. Claims 1-13, and 17 have

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

Art Unit: 2187

Claim Rejections - 35 USC § 102

5. The following is a quotation of the appropriate paragraphs

of 35 U.S.C. 102 that form the basis for the rejections under

this section made in this Office action:

A person shall be entitled to a patent unless --

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

{4
6. Claims tt) are rejected under 35 U.S.C. 102(b) as being

anticipated by Cowles(U.S.Patent No. 5,729,504).

As per claims 1 and 12-13 Cowles teaches a circuit

comprising: a memory comprising a plurality of storage elements

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

address signal(fig. 1, element 12); and a logic circuit

configured to generate a predetermined number of said internal

address signals in response to (I) an external address signal

(col. 2, lines 20-21), (ii) a clock signal(col. 9, lines 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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Application/Control Number: 09/504,344 Page 4

Art Unit: 2187

As per claims 2, Cowles teaches wherein said predetermine

number of internal address signals is determined by a fixed burst

length(col. 5, lines 47-53).

As per claims 3-4 and 14, Cowles teaches wherein said

predetermined number of internal address signals are 4 or 8(fig.

2, shows various burst length of 2, 4, and 8).

As per claim 5, Cowles teaches wherein said fixed burst

length is programmable(col. 5, lines 31-34).

As per claims 6 and 15, Cowles teaches wherein said fixed

burst length is programmed by bond options(it is well known in

the art to include multiple modes of operation selected by bond

options).

As per claims 7 and 16, Cowles teaches wherein said fixed

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
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inherent to have time included for writeback and refresh cycle

during each burst).

As per claim 11, Cowles teaches wherein the predetermined

number of internal address signals is chosen to meet

predetermined criteria for sharing address and control busses

(col. 8, lines 18-22).

As per claim 18, Cowles teaches wherein the logic circuit

comprises a counter configured to generate the predetermined

number of internal address signals(fig. l, element 26).

As per claim 19, Cowles teaches wherein the external address

signal comprises an initial address for data transfers to and

from the memory(col. 2, lines 21-22).

As per claim 20, Cowles teaches wherein the circuit is an

integrated circuit (abstract).

Conclusion

7. The prior art made of record and not relied upon is

considered pertinent to applicant’s

disclosure.

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

device with dual page and burst mode operations.

Any inquiry concerning this communication or earlier

communications from the examiner should be directed to Mehdi
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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)

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

label PROPOSED or DRAFT )

Hand-delivered responses should be brought to Crystal Park 2,

2121 Crystal Drive,

Arlington, VA., Sixth Floor (Receptionist).

M. zi)
Ap#¥zY 27, 2002

YUNa PATENT EXAMINER
SUPE!

TECHNOLOGY: CENTER 2100
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CONTINUOUS BURST EDO MEMORY
DEVICE

TECHNICAL FIELD OF THE INVENTION

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

BACKGROUND OF THE INVENTION

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

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

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

Yet another type of memory circuit is a burst access
memory which receives one address of a memory array on
external address lines and automatically addresses a
sequence of columns withoutthe nced for additional column
addresses to be provided on the external address lines. By
reducing the external address input signals, burst EDO
memory circuits (BEDO)are capable of outputting data at
significantly fastcr communicaticn rates than the above
described memory circuits.

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

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

SUMMARY OF THE INVENTION

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

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

In one embodiment, the memory includes a write enable
signal input fox receiving an enable signal, and termination
cirenitry for terminating an output of the sequence of data.
In another embodiment, a memory device is described
which comprises addressable memory elements arranged in
rows and columns, external address inputs, and address
circuitry for receiving row addresses and coluran addresses
from the external address inputs. Counter circuitry is
included for generating a sequence of column addresses in
response to a first received column address. The memory
also includes row access circuitry for accessing a row of
memory elements in responseto a received first row address,
and an output buffer for outputting a sequence of data from
the memory device. The sequence of data being stored in the
addressable memory elements having addresses correspond-
ing to the sequence of addresses and the first row address.
The memory further includes control circuitry for control-
ling the output buffer circuitry and the access circuitry,
wherein a second row of memory elements can be accessed
without interrupting the output sequence of data from the
first row address.

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

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 2 illustrates linear and interleaved addressing
sequences; :
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FAG. 3 is a timing diagram of a burst read followed by a
burst write of the device of FIG. 1;

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

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

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

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

FIG. 7a is a timing diagram of a series of continuous burst
fead operations; and

FIG. 7B is a timing diagram of a series of burst read
operations.

DETAILED DESCRIPTION OF THE
INVENTION

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

BEDO Memories

To fully understand the present invention, a detailed
desctiption is provided of a burst extended data output
memory circuit (BEDO). FRG. 1 is a schematic representa-
tion of a sixteen megabit device designed to operate in a
burst access mode. The device is organized as a 2 Megx8
burst EDO DRAM having an cightbit data input/outputpath
10 providing data storage for 2,097,152 bytes ofinformation
in the memory array 12. An active-low row address strobe
(RAS*) signal 14 is used to latch a first portion of a
multiplexed memory address, from address inputs AO
through A1@ 16, in latch 18. The latched row address 20 is
decoded in row decoder22, The decodedrow address is used
to select a row of the memory array 12. An active-low
column address strobe (CAS*) signal 24 is used to latch a
second portion of a memory address from address inputs 16
into column address counter 26. The latched column address
28 is decoded in column address decoder 30. The decoded
column address is used to select a column of the memory

array 12.
In a burst read cycle, data within the memory aay

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

The address may be advanced linearly, or in an inter-
leaved fashion for maximum compatibility with the overall
system requirements. FIG. 2 is a table which shows linear
andinterleaved addressing sequences for burst lengths of 2,
4 and 8 cycles. The “V” for starting addresses Al andA2 in
the table represent address values that remain unaltered
through the burst sequence. The column address may be
advanced with cach CAS* transition. When the addressis
advanced with each transition of the CAS* signal, data is
also driven from the part after each transition following the
device latency which is then referenced to each edge of the
CAS* signal. This allows for a burst access cycle where
CAS*toggles only once (high to low or low to high) foreach
memory cycle. This is in contrast to standard DRAMs which
require CAS* to go low and then high for cach cycle, and
synchronous DRAMs whichrequire a full CAS* cycle (high
and low transitions) for each memory cycle.

In the burst access memory device, each pew col
address from the column address counter is decoded and is
used to access additional data within the memory array
without the requirement of additional column addresses
being specified on the address inputs 16.This burst sequence
of data will continue for each CAS* failing edge until a
predetermined number of data accesses equal to the burst
length has occurred. A CAS® falling edge received after the
last burst address has been generated will latch another
column address from the address inputs 16 and a new burst
sequence will begin. Read data is latched and output with
each falling edge of CAS* after the first CAS* latency. Por
a burst write cycle, data 1@ is latched in input data latches
34. Data targeted at the first address specified by the row and
column addresses is latched with the CAS* signal when the
first column address is latched (write cycle data latency is
zero). Other write cycle data latency values are possible;
however. for today’s memory systems, zero is preferred.
Additional input data words for storage at incremented
coluron address locations are latched by CAS* on successive
CAS* pulses. Input data from the input latches 34 is passed
along data path 32 to the memory array where it is stored at
the location selected by the row and column address decod-
ers. As in the burst read cycle previously described, a
predetermined number of burst access writes will occur
without the requirement of additional column addresses
being provided on the address lines 16. After the predeter-
mined number of burst writes has occurred, a subsequent
CAS* will latch a new beginning column address, and
another burst read or write access will begin.

Control circuitry 38, in addition to perfoming standard
DRAM control functions, controls the I/D circuitry 34 and
the column address countes/latch 26. The control circuity
determines when a current data burst should be terminated

based upon the state ofRAS* 14, CAS* 24 andWE* 36. The
write enable signal is used in burst access cycles to select
sead or write burst accesses when the initial column address
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for a burst cycle is latchedby CAS*. WE* low at the column
address latch time selects a burst write access. WE* high at
the column address latch time selects a burst read access.
The level of the WE* signal mast 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 16 in a high impedance state.
Transitions of the WE* signal may be locked ont during
critical timing periods within an access cycle in order to
reduce the possibility of triggering a false write cycle. After
the critical timing period, the state of WE* will determine
whether a burst access continues, is initiated, or is termi-
nated. Termination of a burst access resets the burst length
counter and places the DRAM inastate to receive another
burst access command, In the case of burst reads, WE* will
transition fromhigh to low to terminate a first burst read, and
then WE*will transition back high prior to the next falling
edge of CAS* in order to specify a new burst read cycle. For
burst writes, WE* would transition high to terminate a
current burst write access, then back low prior to the next
falling edge of CAS*to initiate another burst write access.
Both RAS* and CAS* going high during a burst access will
also terminate the burst access cycle placing the data drivers
in a high impedance output state, and resetting the burst
length counter.

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

FIG. 3 is a timing diagram for performing a burst read
followed by a burst write of the device of FIG. L. In FIG.3,
a tow address is latched by the RAS® signal. WE* is low
when RAS*falls for an embodimentofthe design where the
state of the WE* pin is used to specify a burst access cycle
at RAS* time. Next, CAS* is driven low with WE® high to
initiate a burst read access, and the column address is
latched. The data out signals (DQ’s) are not driven in the
first CAS* cycle. On the second falling edge of the CAS*
signal, the internal address generation circuitry advances the
column address and begins another access of the array, and
the first data out is driven from the device after a CAS* to

data access time (Tc,). Additional burst: access cycles
continue, for a device with a specified burst length of four,

: until the fifth failing edge af CAS* which latches a new
column address for a new burst read access. WE* falling in
the fifth CAS* cycle terminates the burst access, and ini-
tializes the device for additional burst accesses. The sixth
falling edge of CAS* with WE* low is used to latch a new
burst address, latch input data and begin a burst write access
of the device. Additional data values are latched on succes-
sive CAS* failing edges until RAS* rises to terminate the
burst access.

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

Continuous BEDO (CBEDO)

FIG. 5 illustrates a continuous memory circuit which
includes all of the features of the standard BEDO memory
as described above. The continuous memory circuit,
bowever, operates differently than the previously described.
BEDO memory when the row access signal (RAS*) is
inactive. That is, as explained above, a burst access opera-
tion is terminated when the RAS* and the CAS* signals go
high in a standard BEDO circuit. Time specifications for the
BEDO circuitry dictates that the RAS* signal remain high
for a minimum time of Tp (precharge time). Further, a
minimum access timeT,,¢, measured from the falling edge
of RAS*, is required to access the new row. As a result, a
new memory row cannot be accessed until a minimum time
OfTpac#Tpphas passed following the rising edge of RAS*.
Typical times for Ty,c and Typ are 60 ns and 40 ns,
respectively. To eliminate this 100 ns time period in which
data is not being provided as output, circuitry is provided in
control 139 of the memory circuit.

FIG.5 is a schematic representation of a sixteen megabit
device designed to operate in a burst access mode and
incorporating thefeatures ofpresent invention.The device is
organized as a2 Megx8 burst EDO DRAM having an cight
bit data input/output path 110 providing data storage for
2,097,152 bytes ofinformation in the memory armay 112. An
active-low row address strobe (RAS*) signal 114 is used to
latch a first portion of a multiplexed memory address, from
address inputs AO through Al@ 116, in latch 118. The
latchedrow address 12@ is decoded in row decoder 122. The

decoded row address is used to select a row of the memory
array 112. An actiye-low column address strobe (CAS*)
signal 124 is used to latch a second portion of a memory
addressfrom address inputs 116into column address counter
126, The latched column address 128 is decoded in column
address decoder 138. The decoded column address is used to
select a column of the memory array 112.

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

" sequence. The time at which data will be valid at the outputs
ofthe burst EDO DRAM is dependentonly on the timing of
the CAS® signal provided that OH* is maintained low, and
WE*remains high. As with the memory of FIG. 1, the
output data signal levels may be driven in accordance with
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standard CMOS,TTL, LVTTL, GTL, or HSTL outputlevel
specifications. Further, the address may be advanced
linearly, or in an interleaved fashion for maximum compat-
ibility with the overall system requirements as shown in
FIG. 2.

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

Input data from the input latches 134 is passed along data
path 132 to the memory array where it is stored at the
location selected by the row and column address decoders.
As in the burst read cycle previously described, a predeter-
mined number of burst access writes will occur without the

requirementof additional column addresses being provided
on the address lines 116. After the predetermined number of
burst writes has occurred, a subsequent CAS* will latch a
new beginning column address, and another burst read or
write access will begin.

The write enable signal is used in burst access cycles to
select read or write burst accesses when the initial column

address for a burst cycle is latchedby CAS*. WE*low at the
column address latch time selects a burst write access. WE*

high at the column address latch time selects a burst read
access. The level of the WE* signal must remain high far
read and low for write burst accesses throughout the burst
access. A low to high transition within a burst write access
will terminate the burst access, preventing farther writes
from occurring. A high to low transition on WE®* within a
burst read access will likewise terminate the burst read

access and will place the data output 110 in a high imped-
ance state. Transitions of the WE* signal may be locked out
during critical timing periods within an access cycle in order
to reduce the possibility of triggering a false write cycle.
After the ciitical timing period, the state of WE* will
determine whether a burst access continues,is initiated, or is
terminated. Termination of a burst access resets the burst

length counter and places the DRAM inastate to receive
another burst access command.

Control circuitry 138, in addition to performing standard
DRAM< control functions, controls the I/O circuitry 134 and
the column address countes/latch 126. The control circuity
detennines when a currentdata burst shouid be terminated

based upon the states of RAS* 114, CAS* 124 and WE*
136. In the standard BEDO operation described above,
control circuitry 138 terminated a data burst when WE*
transitioned during a burst, or when both CAS* and RAS*
transitioned high. In a CBEDO operation, control circuitry
138 does not terminate a burst operation when CAS* and
RAS* go high, but looks to WE* for an indication that a
burst operation is to be terminated. Continuous mode cir
cuitry 141 can be optionally provided to allow the memory
device to operate in either the standard BEDO operation or
a CBEDO operation.

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

FIGS. 6a and 6% 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, butremain tri-state. On the second falling edge of the
CAS* signal, data stored at column m is output on the DQ
lines after a CAS* to data access time (T.,,). On the rising
edges of CAS*, the internal address generation circuitry
advances the column address. Data stored at column

addresses m+1, m+2, and m+3 are outpat on the falling
edges of CAS*. After column address m is latched, the
RAS*signal goes high to begin the sequence of accessing a
new row. While data is being provided on the DQ lines from
tow 1, RAS* gocs low to latch a new row address (2) from
the address inputs. It will be appreciated that the RAS*
signal transitioned high and low without interrupting the
data output on the DQ lines. A new column address will be
loaded on the last CAS* cycle of a burst, For example in
FIGS.6a and 65, a new column address (n) is latched on the
first CAS* active transition following ihe beginning of the
RAS* cycle. The burst read operation continues uninter-
tupted for rows 2 and 3, and columns n, 0, and p. To
terminate a continuous burst read operation, the WE* signal]
merely has to transition high prior to a falling edge of the
CAS*signal.

It will be appreciated that the read and write operations
performed on a single memory row of the memory of FIG.
5 are identical to the operation of the memory of FIG. 1 as
shown in FG. 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 barst write

operation. Likewise, the timing diagram of FIG.4 depicting
burst write access cycles followed by burst read cycles can
be replicated with the memory of the present invention. As
such, BEDO memory devices can be replaced with CBEDO
memory devices without effecting the operation of the
memory support system. It will further be appreciated by
those skilledin the art that the memory device ofFIG. 5 can
operate with burst lengths of 2, 4, 8, or full row cycles.

FIGS.7a and 7b are provided to more clearly illustrate the
advantages of the CBEDO memory over BEDO memory
devices. The timing diagram of FIG. 7a shows one possible
series of burst read operations on four different memory
tows (RI, R2, R3 and R4) in a CBEDO memory device.
FIG. 7b shows burst read opexations in a BEDO
device. On the first CAS* cycle of the first RAS* cycle, an
initial column address is latched from the external address

inputs. Data out is burst onto the DQ lines on the next four
CAS* cycles. Once theinitial column has been latched and
the T,,,; minimum specification has been satisfied, RAS*
can toggle high and then low again without disrupting the
burst. To avoid a premature termination of a burst, RAS*
cannot transition high until after the last column associated
with each row has been latched. For the example shown in
FIG.7, the second RAS* cycle cannot transition high until
after the CAS* cycle which latches column CZ. This ensures
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the column which is to be bursted upon is latched priar to
RAS* going high and terminating the burst.

As described above, a memory cell cannot be accessed
until time Tp,¢ following the start of aRAS cycle. It can be
scen that the CBEDO memory device reduces the time
needed to burst read data from several memory rows. For
example, using a 66 MHz clock, a CBEDO memory oper-
ating with a 4 bit burst length can output 26 different bits of
data from 7 different rowsin 600 ns, while a BEDO memory
device operating with a4 bit burst length is limitedto 16 bits
from 4 different rows during the sametime period. It is also
importantto point out that for multiple bursts upon the same
row (RAS* cycles low and stays low for several different
columns) the CBEDO and BEDO perform identically,

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

Conclusion

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

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

Whatis claimed is:

1. A memory device comprising:
a plurality of addressable memory elements;
a plurahity of external address inputs;
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address counter circuitry for receiving a first address on
the plurality of external address inputs, and for gener-
ating a sequence of addresses in response to the first
address; and

output buffer circuitry adapted to drive a sequence of data
from the memory device, the output buffer circuitry
further adapted to continue to drive the sequence of

- data from the memory device while a new address is
received by the address counter circuity.

2. The memory device of claim 1 wherein the address
counter circuitry comprises:

an address laich circuit coupled to the plurality ofexternal
address inputs; and

a counter coupled to the address latch circnit for gener-
ating the sequence of addresses.

3. The memory device of claim 1 further comprising:
access circuitry for reading data stored in the plurality of -

addressable memory elements.
4. The memory device of claim 1 further comprising:
a write cnable signal input forreceiving an enable signal;- and

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

5. A burst access memory, comprising:
a memory array having a plorality of addressable clo-

ments arranged in rows and columns;
Tow access circuitry for latching a row address and

accessing a row of memory elements;
an output buffer for outputting a sequence of data stored

in a plurality of columns; and
control circuitry for controlling the output buffer and the

Tow access circuitry, wherein a new row of memory
elements can be accessed withoutinterrupting an active
output sequence.

6. The burst access memory of claim 5 further compris-
ing:

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

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

7. The burst access memory of daim 5 further compris-
ing:

a counter circuit for generating a sequence of column
addresses.

8. The burst access memory of claim 5 further compris-
ing:

a column address latch circuit for latching a column
address received on a plurality of external address
inputs.

9. The burst access memory of claim 8 further compzis-
ing:

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

16. A memory device comprising:
a plurality of addressable memory clements arranged in

rows and columns;

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

addresses from the plurality of external address inputs;
counter circuitry for generating a sequence of column

addresses in response to a first received column
address;

Tow access circuitry for accessing a row of memory
elements in response to a received first row address;
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output buffer circuitry adapted to output a sequence of
data from the memory device, the sequence of data
being stored in the plurality of addressable memory
elements having addresses corresponding to the
sequence of addresses and the first row address; and

controlcircuitry for controlling the output buffer circuitry
and the access circuitry, wherein a second row of
memory elements can be accessed without interrupting
an active output sequence of data from the first row
address.

11. The memory device of claim 16 further comprising:
a write enable signal input for receiving an enable signal;

and

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

12. A method ofburst reading data from a memory device
, having a plurality of addressable memory elements arranged

in rows and columns, the method comprising the steps of:
receiving a first row address;
receiving a first columm address;
accessing a row of memory elements having the first row

address;

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

outputting data stored at the sequence of column
addresses;

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

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

13. The method ofclaim 12 further including the step of:

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

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

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

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

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

receiving a second column address;
generating a second sequence of column addresses start-

ing at the second column address; and
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storing data in a plurality of addressable memory ele-
ments having address couesponding to the second
sequence of column addresses.

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

receiving a second column address;
accessing a row of memory elements having the second

row address;

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

outputting data stored at the second sequence of column

17. The method of claim 12 wherein the sequence of data
is output in response to an external clock signal.

18. Amethod of burst reading data froma memory device
having a plurality ofaddressable memory elements arranged
in rows and columns, the method compxising the steps of:

latching a first row address in response to an active
transition of a row address latch signal;

latching a first column address in response to an active
transition of a column address latch signal;

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

reading data stored in a plurality of memory elements;
latching the data stored in the plurality of memory ele-

ments;

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

omputting the latched data in response to active transi-
tions of the column address latch signal;

receiving a second row address while outputting the
latched data; and

accessing a row of memory elements having the second
row address while outputting the latched data.

19. The method of claim 18 further including the steps of:

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

response to the signal.
20. The method ofclaim 18 wherein the step ofgencrating

a sequence of column addresses starting at the first cohumn
address comprises the step of:

advancing a counter circuit in response to in-active tran-
sitions of the column address latch signal.

x *£* *& &
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DOCUMENT-IDENTIFIER: US 5729504 A

TITLE: Continuous burst edo memory device

DEPR:

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

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

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

in numerous configurations including 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. 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 .

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 ic‘on thé-bQ-lines after a CAS* to data access time0(T.sub.CAC). n the rising edges of CAS*,“thé internal address
~FENSrAation we

( circuitry advances the column address. Data stored at column addresses
So
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receaar

mtl,

mt+2, and m+3 are output fon the falling edges of CAS*. After column
dres “eetih

is latched, the RAS*signal goes high to begin the sequence of
accessing a new
row. While data is being provided on the DQ lines from row 1, RAS*
goes low to
latch a new row address (2) from the address inputs. It will be

 

  
 

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

output on the DQ lines+~/A new column address will be loaded on the
last CAS* pie
cycle of a burst Fortexample in FIGS. 6a and 6b, a new column address
(n) is
latched on the first CAS* active transition-followt eginning of
the RAS* / — \
cycle. The burst read operation continues uninterrupted for rows 2 and
3, and \ . Ycolumns n, o, and p. To terminate a cont uous burst read.operation,
the WE* een

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

signal.
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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:
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i. (AMENDED) A circuit comprising:

 
 
 

a\memory comprising a plurality of storage elements each

configured td read and write data in response to an internal

address signal; \and

5 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.
a

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

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 interhal address signals is at least
\

4.

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

said predetermined number of internal address signals is 8.

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

said fixed burst length is programmable. \
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ay7 “6. (AMENDED) The circuit according to claim 5, wherein

eM said fixed, burst length is programmed by bond options.
f/

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 intérnal address signals is chosen to

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

\
%

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

said predetermined number of internal address signals is chosen to‘4

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

pr “means for reading data from and writing data to a
Cy ; . ;o plurality of storage elements in response to a plurality of

internal addkess 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 lengthFY”
data transfer comprising the steps of:

accessing a memory in response to a plurality of internal
address signals; and

5 generating a predetermined number of said internal
address signals in responseto (i) an external address signal, (ii)
a clock signal and (iii) a dontrol signal, wherein said generation

\

of said predetermined number\ of internal address signals is non-4
\4

interruptible. \ 4\

14. The method according to claim13, further comprising

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

programming step is performed using bond options.

\\ ‘ . : :

16. The method according to claim 14, wherein said

programming step is performed using voltage levels.

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

comprising the step of selecting said predetermined number to

provide time for at least one writeback or refresh cycle.

\

\
18. The circuit according to claimi1, wherein said logic

\
: ' ‘ A « :

circuit comprises a counter configured to generate said
\

predetermined number of\ internal address signals.
\
\

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

said external address signal comprises an initial address for data
\

transfers to and from said memory.

\
\

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

circuit is an integrated circui

Please add the following\ new stain:4
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a ¥ 21. (NEW) The circuit according to claim 1, further

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

external addyess 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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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

19. (AMENDED) The circuit according to claim1, wherein

said external address signal comprises an initial address for data

transfers to [an] and from said memory.

21. (NEW) The circuit according to claim 1, further

comprising an address and control bus configured to present said

external address signal and said one or more control signals,

wherein said bus is freed up during the generation of said

predetermined number of internal address signals.
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REMARKS

Careful review and examination of the subject application

are noted and appreciated.

The present invention concerns an integrated circuit

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

a plurality of storage elements each configured to read and write

data in response to an internal address signal. The logic circuit

may be configured to generate a predetermined number of the

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

signal, (ii) a clock signal and (iii) one or more control signals.

The generation of the predetermined number of internal address

signals is non-interruptible.

SUPPORT FOR 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 shouldbe

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 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. 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 patentableover

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).

10
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Similarly, Cowles teaches that control circuitry can terminate a

data burst based upon the states of signals CAS*, RAS* and WE*

(column 7, lines 50-61 of Cowles). Since Cowles teaches that a

burst can be terminated, Cowles fails to disclose or suggest the

generation of a predetermined number of internal address signals

that is non-interruptible, as presently claimed. As such, the

present invention is fully patentable over the cited reference and

the rejection should be withdrawn.

Despite the suggestion of the Office Action on page 3,

paragraph no. 6, Cowles does not disclose or suggest generating a

predetermined number of internal address signals that is

non-interruptible, as presently claimed. Therefore, Cowles does

not disclose or suggest each and every element of the presently

pending claims, arranged as in the presently pending claims. As

such, the present invention is fully patentable over the cited

reference and the rejection should be withdrawn.

New claim 21 depends directly from claim 1, which is

believed to be fully patentable over the cited reference, and,

therefore, is also believed to be fully patentable over the cited

reference.

Accordingly, the present application is in condition for

allowance. Barly and favorable action by the Examiner is

respectfully solicited.

11
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The Examiner is

Applicants’ representative

 
respectfully invited to call the

should it be deemed beneficial to

further advance prosecution of the application.

If any additional

Account No. 50-0541.

fees are due, please charge our office

Respectfully submitted,

CHRISTOPHER P. MAIORANA, P.C.

Ly -

bert M. MillerRo

a?ae

Registration No. 42,892
24025 Greater Mack, Suite 200

Clair Shores, MI 48080st

(586) 498-0670

Dated: June 26, 2002

Docket No.: 0325.00309
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-.sFEE CALCULATION FOR ENCLOSED AND EXTENSION REQUEST(1

copy OF PAPERS ORIGINALLY FILED

Cathal G.Phelan

SERIAL NO.: 09/504,344

TITLE: FIXED BURST MEMORIES

FILED: February 14, 2000- RECEIVED
EXAMINER: Namzai, M. JUL 1 6 2002

ART UNIT: 2187 Technology Center 2100
ASSISTANT COMMISSIONER FOR PATENTS

Washington, D.C. 20231

Sir:

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

  Claims Remaining Highest No. Rate Additional
Previous Fee

Independent
Claims 3 minus x $ 84.00 $ 0.00

Multiple Dependent Claim First Added : + $280.00
   
 

TOTAL IF NOT SMALL ENTITY.. 
SMALL ENTITY STATUS- If applicable, divide by2 .......... 0.0.0.2 0 ee $0.00[ ]

[ J 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 .............-..006s $0.00

[ J Fee set forth in 37 C.F.R. 1.17 (p) for Information Disclosure
under 37 C.F.R. 1.97 (Cc)... ccceee eee ee ence ree eeeneees $0.00

TOTAL FEE 2.0.0.0... c cece eee ree eee eee erence nee nee eeeeeaesa8.00bien hte aiken

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

CHRISTOPHERP. MAIORANA,P.C,

24025 Greater Mack, Suite 200 By: ie 7 /. ith
St. Clair Shores, Michigan 48080 Robert M.Miller
(586) 498-0670 Registration No.: 42,892

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

(

By:
ary Donna Berkley
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Application No. Applicant(s}

09/504,344 Phelan

Sw mes "ee
-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address --

Period for Reply
A SHORTENED STATUTORY PERIOD FOR REPLY !S SET TO EXPIRE_three MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available underthe 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 tha period for reply specified aboveis less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period forreply 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 extendedperiod forreply will, by statute, cause the application to become ABANDONED(35 U.S.C. § 133).
- Any reply received by tha Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

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

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

 
  3)L) Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under &x parte Quay/e, 1935 C.D. 11; 453 0.G. 213.

Disposition of Claims

4h Claim(s) 7-27 is/are pending in the application.

  
  
   

 

 
4a) Of the above, claim({s) is/are withdrawn from consideration.  
 5) Claim(s) is/are allowed.

6)&] Claim(s) 7-27 is/are rejected. 7)LJ Claim(s) is/are objected to.  

  8)L] Claims are subject to restriction and/or election requirement.

  Application Papers

9)[X] The specification is objected to by the Examiner.

10) The drawing(s) filed on OF / 1+ (22 is/are a)] accepted or b)L¥ objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85{a).

 
  
   
   

 

 11) The proposed drawing correction filed on is: a) approved b)L] disapproved by the Examiner.  
 

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

  12) The oath or declaration is objected to by the Examiner.

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

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

a)L] All b}LI Some* c}L] Noneof:

 

   

 
  

 

  

 
    

  
 

  
 

  
 
   

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

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

3. Copies of the certified copies of the priority documents have been received in this National Stage  
 

application from the International Bureau (PCT Rule 17.2(a)).
*See the attached detailed Office action for a list of the certified copies not received.  

 14).] Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).  a)L] The translation of the foreign language provisional application has been received.

15} Acknowledgementis made of a claim for domestic priority under 35 U.S.C. 88 120 and/or 121.  
    

  
  

 

  
 

  
 

  
  

  
Attachment(s)

1) L_] Notice of References Cited (PTO-892) 4) Oj interview Summary (PTO-413} Paper No(s).

2} |_] Notice of Draftsperson's Patent Drawing Review {PTO-948) 5) | Notice of Informal Patent Application (PTO-152)

3) C] Infermation Disclosure Statement(s) (PTO-1449} Paper No(s). 8) Oj Other:

U. S. Patent and Trademark Office

PTQ-326 (Rev. 04-01) Office Action Summary Part of Paper No. 8
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Application/Control Number: 09/504,344 Page 2

Art Unit: 2188

DETAILED ACTION

1. This office action is in response to the amendment filed

June 9, 2002. Applicant’s amendment and arguments have been

considered with results that follow.

Claims

2. Claims 1-20 have been presented in this application for

examination. Claim 19 has been amended. Claim 21 has been

added. No claim have been canceled. Therefore, claims 1-21

remain pending in the application.

Response to Arguments

3. Applicant's arguments filed on June 9, 2002 have been fully

considered. With regard to claims 1, 12 and 13 the applicant’s

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

Art Unit: 2188

premature termination of a burst, RSA* cannot transition high

until after the column associated with each row has been

latched”.(col. 8, lines 63-65)

Drawings

4, The drawings are objected to under 37 CFR 1.83(a). The

drawings must show every feature of the invention specified in

the claims. Therefore, the “address and control bus” must be

shown or the feature(s) canceled from the claim(s). No new

matter should be entered.

A proposed drawing correction or corrected drawings are

required in reply to the Office action to avoid abandonment of

the application. The objection to the drawings will not be held

in abeyance.

Specification

5. The amendment filed on June 9, 2002 is objected to under 35

U.S.C. 132 because it introduces new matter into the disclosure.

35 U.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:

NANYA TECHNOLOGYEXHIBIT 1002
NANYA TECHNOLOGYCORP. V. MONTEREY RESEARCH, LLC



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

  

Application/Control Number: 09/504,344 Page 4

Art Unit: 2188

as per claim 21, line 2, “an address and control bus” is not

supported by specification. Page 9, lines 8 of specification

teaches two separate address bus and control bus.

Applicant is required to cancel the new matter in the reply

to this Office Action.

Claim Rejections - 35 USC § 112

6. The following is a quotation of the first paragraph of 35

U.S.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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Application/Control Number: 09/504,344 Page 5

Art Unit: 2188

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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Application/Control Number: 09/504,344 , Page 6

Art Unit: 2188

As per claims 2, Cowles teaches wherein said predetermine

number of internal address signals is determined by a fixed burst

length(col. 5, lines 47-53).

As per claims 3-4 and 14, Cowles teaches wherein said

predetermined number of internal address signals are 4 or 8(fig.

2, shows various burst length of 2, 4, and 8).

As per claim 5, Cowles teaches wherein said fixed burst

length is programmable(col. 5, lines 31-34).

As per claims 6 and 15, Cowles teaches wherein said fixed

burst length is programmed by bond options(it is well known in

the art to include multiple modes of operation selected by bond

options).

As per claims 7 and 16, Cowles teaches wherein said fixed

burst length is programmed by voltage levels on external pins (it

is inherent to have voltage levels for each burst).

As per claim 8, Cowles teaches wherein said memory comprises

a static random access memory(fig. 4, element 112).

As per claim 9, Cowles teaches wherein said memory comprises

a dynamic random access memory(fig. 4, element 112).

As per claims 10 and 17, Cowles teaches wherein said

predetermined number of internal address signals is chosen to

provide time for at least one writeback or refresh cycle(col. 8,
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Application/Control Number: 09/504,344 Page 7

Art Unit: 2188

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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Art Unit: 2188

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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Art Unit: 2188

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)

(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,
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relaIN THE UNITED STATES PATENT AND TRADEMARK OFFICE jf

Application of: Cathal G. Phelan.

Serial No.: 09/504, 344

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 October 22 , 2002

CERTIFICATE OF FACSIMILE

‘The undersigned hereby certifies that the foregoing documents were sent via facsimile to the following; Assistant
Conmisstoncr for Patents, Washington, D.C. 2023 1, Exaininer M. Namazi at (703) 746-7238 on Decomber14,
2002. :

An oe awD ,

iyitay )brcettacadA-/Maty Donna Berkley
O-~/2-c4

AMENDMENT AFTER FINAL

AKtaEwe:
Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:

In response to the Office Action mailed October 22, 2002

please amend the ahove-identified application as follows:

IN THE CLATNS

Please amend the claims as follows:
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1, (AMENDED) A cireuit camprising:

a Memory comprising a plurality of storage elements cach

coufigured to read and write data im response to an internal

addwess signal; and

5 a logic circuit configured to generate a predetermined

numbex of said internal address Signals in response to (i) an

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

control signals, wherein said generation of said predetermined

number of internal address signals is non-interruptible,

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

said predetermined number of internal address signals is determined

by a fixed burst length.

3, (AMENDED) The circuit according to claim 1, whorein

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

4, (AMENDED) ‘fhe circuit according to claim i, wherein

said predetermined number of internal address signals is 8,

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

said fixed burst length is programmable.
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6. (AMENDED) The cireuit according to claim 5, wherein

said fixed burst length is programmed by bond options.

7. (AMENDED) The circuit according to claim %, wheroin

said fixed burst length is programmed by voltage levels on external
pine.

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 gignals is chogen to

provide time for at least one writeback or refresh cycle,

11, (AMENDED) The circuit according to claim 1, wherein

said predetermined number of internal address signals ig chosen to

meet predetermined criteria for sharing address and control busser.
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Jf. (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
Ut

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

gignal, (ii) a clock signal and (iii) one or more control signals,

wherein said generation of said predetermined number of internal

address signals is non-interruptibla.

\ Ve. (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

5 generating a predetermined number of said internal

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

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

of said predetermined number of internal address signals is non-
interruptible.

7he The method according to claim ue further comprising
the step of programming said predetermined number.

ea
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ig1, The method according to claim 1,
programming step is performed using bond options,

wherein said

O if
Vy. The methoa according to claim DAT wherein agaid

programming step is performed using voltage levels

aim 6 further

aid predetermined

provide time for at least one writebac]

Wy (AMENDED) The method according to cl
comprising the step of selecting s number to

fe or refresh eycle,

C| WY one civcuit anced no cee eevA The circuit according to claim 1, wherein said logic
clrouit comprises a counter configured to generate said
predetermined number of internal address signals.

\Se (AMENDED) The circuit according to claim 1, wherein
Said external address signal comprises

Eranaters to and from said memory ,

\4
x.

an initial address for data

A memory device according to claim 1, wherein said
circuit is an integrated circuit.

\
1 (AMENDED) The circuit: aco

comprising addre

ording to claim 1, further

83 and control busses configured to pregent said
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VERSION WITH MARKINGS TO SHOW CHANGES MADR

41, (AMENDED) The circuit according to claim 1, further
comprising [an] address and control

present said external address signal

slgnals, whorein said [bus is]
uv

signals,
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REMARKES

Careful review and examination of tha 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 logie cireuit
may be configured to generate a predetermined number of the
internal address signals in response to (i) an external addrars
signal, (ii) a clock Signal and (iii) one or more control signals,
The yeneration of the predetermined number of internal address
Bignals is non-interruptible,

SUPPORT FORCLAIMAMENDMENTS
  

Support for the amendment to claim 21 can be found in the
drawinga ag originally filed, for example, PIGS, 1+3, 5A and 5B,
and in the specification as originally filed, for example, on page
9, lines 5-10; and page 12, lines 7-15. as such, no new mattor has
heen added.

Furthermore, the present amendment doas not raise new
igsues. ‘The amendment to claim 21 merely changes tthe grammatically
singular “address and control bus’ (which Applicant‘ g
representatives believe is supported hy the specification) to the
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qrammatically plural “address and control busses.” The Examiner

has already considered thig issue (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
corgidered,

Claim 21 has been amended, Claims 1-21 remain active in
the present application,

OBJECTION TO THE DRAWINGS 

The objection to the drawings hag been obviated by
appropriate amendment and should ba withdrawn,

OBJECTION TO THECLAIMS

The objection to claim 2. has heen obviated by
appropriate amendment and should be withdrawn.

CLAIMREJECTIONSUNDER35U.S.C,§112

The objection to claim 21 under 35 U,S.C. § 112, firge
paragraph, has been obviated by appropriate amendment: and should ba
withdrawn,
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CLAIM REJECTIONS UNDER35U,8.0.g102

The rejection of claims 1-21 under 35 U.S.C, §102(b) as
being anticipated by Cowles ig respectfully traversed,

Cowles is directed to a continuous burst Rbo memory
device (Title). ‘The invention disclosed by Cowles improves upon a
conventional burst “extended data ouk? (or “BEDO") memory
architecture, Despite the statements to the contrary in the Offica
Action dated October 22, 2002 (hereinafter “the Office Action"),
Cowles doas nok disclose or Suggest generating a predetorminad
number of internal address Signals non-jnterruptibly, ag presently
Glaimed. Instead, Cowles teaches that the improvement disclosed
therein relateg to an ability to access a sécond row of Inemory
while bursting data out of a first row (a so-called “continuous
BEDO,” or *CBRDO“ architecture; see, @.9., FIG, 5 and col. 2, 11,
15-18, 44-48 and 55-61; col. 6, ll. 17-29; col, 7, 11. 55-64; aol.
8, ll. 26-33 and 60-63; and col. 3, Jl, 4-11, 21-23 ang 47-52 af
Cowles) . This ability to access a second row of memory while
bureting data out of first row has little or nothing Eo do with
whether a “burst” gan be interrupted, In fact, each of the various
burst accesses disclosed by Cowles ean pe interrupted,
Consequently, it appears that any goneration of internal addresses
performed by the various Memory architectures of Cowles can also be
interrupted (See, @.g., the detailed discussion below and FIG. 4;

10
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col. 5, 1. 61 through col, 6, 1. 9; and col. 8, ll, 37+48 of
Cowles).

In contrast, the present claim 1 recites a circuit

comprising a memory comprising a pluralityof storage elements each
configured to read and write data in rosponse to an internal
address signal and a logic circuit configured to generate
non-interruptibly a predetermined number of said internal address
signals in response to (1) an external address Signal, (ii) a clock
signal and (iii) one or more control signals. Claime 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 4a “row burst’ ag they relate to
interruplibility (see, @.g,, the Paragraph bridging pages 2-3 of
the Office Action, which appears to suggest that a continuous burst
can bea terminated or interrupted, while a row burat cannot).
However, Cowles draws 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
inkerrupted under any of the three conditions, whereas a CBRENO
accers 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 & “row burst’ is

11
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adtually directed to a difference between BENO and CBENO memories
that affects only one of the three BEDQ terminacion conditions; sae
the detailed discussion below, As a result, both the “continuous
burst” and “row burat” modes disclosed 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 igs dependent only on the Liming of the
CA8* signal provided that OB* is maintained iow, and WE+*
remains high,” (Col, 4, Jl. 6-11 of Cowles; emphasisadded ,)

Furthermore, with regard to BEDO memories, Cowles also
atates that:

‘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-atating 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.” (Col, 3, Ll. 65-col. 4,l. 4 of Cowles; éamphasis added,)

“The control elreuit [r]y determines when a current data
burat should be terminated based upon the state of RAS+
14, CAS* 24 and Wet 36." (Col. 4, 11. 63-65 of Cowles;emphasis added. )

“The level of the wre signal mugt remain high for read
and low for write burst accesses throughout the burst
access, A low to high frangition within a burst write
access will terminate the burst access, preventingfurther 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, ” (Col. 5, 11. 4-10 of Cowlas;emphasis added.)

ta
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“Both RAS* and CAS# going high during a burst access will
also terminate the burst access eyele placing the data
drivers in a high impedance output state, and resetting
the burst length counter.” (Col. 5, 11. 25-28 of Cowles;
emphasis added.)

Thus, in BEDO memories, Cowles teaches that Chere are
three conditions that will terminate a BEDO access:

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

nN
RAS* and CAS* going High; or

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

The improvement to BEDO memories disclosed by Cowleg and

discussed above is directed to minimizing the impact of condition
{#2 above whan accessing a different row, If wea assume argquendo
that the OE* signal disclosed by Cowles has little, if anything, to
do with generation of internal addressea, there remaing one

condition (WR4 transitioning) under which the CBEDO memory of
Cowles will terminate a burst access, and thus, interrupt the

generakion of internal addrésseg, 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 ig dependent only on the timing of the
CAS* signal provided that one is maintained low, and wre
remains high.” (Col. 6, ll. 63-66 of Cowles [emphasis
added); note the similarities to col, 4,
Cowles, cited above, )
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“Once the memory device begins to output data in a burst
read cycle, the output drivers 134 will continue to drive
the data lines without tri-etating the data outputs
during CAS* high intervals dependent on the state of the
output enable and write enable (OH* and WE*) control
lines, thus allowing additional time for the system to
latch the output data,” (Col. 7, 11. 53-59 of Cowles
[amphasis added]; note the Bimilarities to col. 3, 1. 65-
Col. 4, 1. 4 of Cowles, cited abova.)

“The control circuit [r]y determines when a current data
burst should be terminated baged Upon the state of RAGS
114, CAS* 124 and WE* 136.” (Col, 7, 11. 52-54 of Cowles
[emphasis added]: note the similarities [including the
typographical error] to aal, 4, ll. 63-65 of Cowlas,cited ahove.)

“The level of the wEs Signal must remain high for read
and low for write burst accesses throughout the buret
access. A low to high transition within a burst write
access will terminate the burst access, preventingfurther writes from eccurring., 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, 11. 34-41 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 above that terminate a BEDO access (wre
Eranajtioning and on-* going high) will alee terminate a CREDO
access, Cowles is quite clear in this teaching with regard to WE*
transitions;

“In a CBEDO operation, control circuitry 138 doas not
terminate a burat Operation when CAS* and Rag* go high,but looks to WE* for an indication that a burgt operation
is to be terminated,” (Col. 7, 11. 87-61 of Cowles;emphasis added.)

14
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“To terminate 4 continuous burst read operation, the wesignal marely has to
edge of the cas« Signal.” (Col,
emphasis added.)

Therefore,

thal OB* doeg not

transition high prior to a

even if we assume for the

affect the generation of

falling
8, ll. 33-36 of Cowles;

Sake of argument

internal addresses,

there is still one condition under which the memories of Cowles
will. interrupt (or prematurely terminate) an access: Wr
Lrzansitioning, Cowles rather explicitly teaches how such a
premature termination can take place,

For example, in FIG, 4 of Cowles,
prematurely terminated when WE*

causing the “COLp” address to be latched

address to be read Out (See,
waveforms in FI. 4

Gl-col, 6, 1. 9 of Cowles) .

operations of the BEDO memory of FIG.

PIG. 5; i.e., in both memories, the next falling edge of Cag#

the access at *COLn” is

transitions from low to high,

and data from the *COLp"

&.9., the “AnDR,# “WE" and "Do-

and the corresponding description at col. 5, 1,
Cowles correlates the read and write

3 and the cCarno Mamory of

after

the WE* signal transitions low latches a new column address for a
bursk write Operation (sea, @.g., col, &, Il, 37-48 af Cowles),

One of ordinary skill in the art would understand that tha next
falling edge of CAS* after the WE* signal transitions high latches
a new colunn address for

Recelved from < 5864080673 > at 12/46/02 11:38:41 AM [Eastern Standard Time]
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passage further subatantiates the interruptibility of beth the REDO
and CBEDO memories of Cowles.

Thus, it appears that Cowles’ cons
lenet one condition

addresses can he interrupted,
internal addres

As noted in the Office Action,

“TO AVOid a premature termination of
transition high until after the la
with cach row has been latched,”
Cowles.)

However, as discussed above, this
Ve

&-G., COl. 8, 1, 65-col, 9, 1.

Lermminates a burst acce

the polnt of the present claims,

“Transitions of the

under which

ducing the impact of burst termination condition #2 above

ss in the BEDO memory of Cowles.

istently discloses at

the generation of internal

contrary to the non-iuterruptible

§ generation presently clained,

Cowles disclogsas that;

a burst, Rags cannot
st column associated
(Col. 8, lL. 63-65 of

Btatement refers to

(see,

15 of Cowles), a condition that algo

More to

Cowles discloses that:

WE* signal may be locked out duringcritical timing periods withinan 8OC@ss clyyale in order
to reduce the possibility
evole.

initiated,
Col. 7, Ll,

These statements in

CREDO (memory architectures

interrupt shown in FIG, 4

homories) , However, ag
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WH* will determine whether abi

or is terminated,”

42-47 of Cowles; emphasis added, )

the plain

of triggering a false write
ng period, thestateof

zSt_aceoesscontinues, is
(Col, 5, ll. d1i-1l6é and

Cowles apply to both the BEDO and

consistent with the WH*-Inittated

applying to both BEDO and CREDO

language of the Passage
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indicates, locking out transitions of the wre signal during
*eritical timing periods” does not necessarily prevant termination
or inkerruption of a burst accegg. Otherwise, how could the state
of WE* determine whether a burst aceoss continues? If the adgccags
Was not interruptible, the state of wre would only determine
whether the next burst access ig a read access or a write access;
it could not determine whether the ongoing burst access continues
or not.

Furthermore, Cowles provides very little guidance ag to
what the “eritieal timing periods" might be. Cowles teaches that
RAS* must remain high for a minimum of about 100 ng in & BRDO
memory (col, 6, Ll, 18-29 of Cowles), However, other Chan to refer
LO a specified minimum time period relating to the RAS Signal (see
col. 8B, Jil. 60-63), Cowles ig largely silent as to what the
Sepitical timing periods” are for a CBEDO memory, From those
indications, one of Ordinary skill in the art could only surmise
that “critical timing periods within an access cycle” means
something considerably less than an entire ACCESS cycla. Thus, it
ig entirely Possible, if nok likely, that a burst access can be
interrupted during an access cycle by a WRe transition outside the
‘ord bical timing period,” Consequently, the disclosure that Whe
transitions “may be locked out during critical timing periods

17
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within an access cycle” does not mean that burst accesses in a BEDO
and/or CBEDO tlomory are non-interruptible, as presently claimed.

Since Cowles teaches that a burst can be terminated

during a road or write access, whether in BEDO or CREDO mode,
Cowles fails ta disclose or Suggest the non-interruptible
generation of a predetermined number of internal address Signals,
ag 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 he
withdrawn,

CONCLUS TON
 

Accordingly, the present application is in condition for

allowance. Karly and favorable action by the LExaminey in
respectfully solicited.

The Examiner is respectfully invited to call the
Applicants’ representative shoulda it be deemed beneficial to
further advance prosecution of the application,

18
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wy. wm

DEC-16-2002 MON 11:28 AM

 

If any additional fees are dua,
Account No. 50-0541.

CHRISTOPHER MAIORANA, PC
 

FAX NO. 5864980673 P, 2l

please charge our office

Respectfully submitted,

)

 
reater Mack, Suite 200

Clair Shores, MI 48080
498-0670

Dated: December 16, 2002
Docket No.: 0325.00309

Received from < 5864980679 > at 12/16/02 11:38:41 AM [Eastern Standard Time]
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CHRISTOPIIER. P. MAIORANA.P.C,
24025 GREATER MACK, SUITE 200
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Received from < 5864980679 > at 12/16/02 11:38:41 AM [Eastern Standard Time} \

FACSIMILEMESSAGE
 

TO: Examiner M, Namazi eeahe#8feieeeeaden

COMPANY: US. Patentand Tradumark Office  

 
RR: SerialNo,: 09/504,344 - Filed: February 14,2000
MILB NO. 9325,00309anee
PAK NO.: CONTAG238eeeen
FROM; ChristopherP. Maioruna, Esq. aee
DATE: Nevember16,2002 ee TIME:

TOTAL NUMBER OFPAGES 20 flachuding coversheet)

Ifyou do not receive any ofthese pages, please telephone us at (586) 498-0670 or telefax us at (386) 498-0673,

COMMENTS:

Enclosedis thefollowing:

Amendment Afier Final (19 pages).

Phe information contained in thixJaeshnile message is privileged cud confidential informmionintended onlyfor the individual or cntily namedabove. Ifthe reader ofthis messdge ix ner the intended recipieut for the eniplayer: of agent responsibleJor delivering this messnee to thelatended recipient), you are herebynotified that uny dissemination, distribution or coping of this commmutcation is strictly prohibited, Ifyouhave ecocived this cammuutication tn error, please inmediately notify ws by wlephone and return the or ‘ielaal comnennteation to us at the hovedadiiress yia die U8, Mail. Thank FOU.
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Deo-16-2002 MON 11:22 AM CHRISTOPHER MAJORANA, PC FAX NO, 5864980673 P, 02

v  

LAW OFFICES
rye ms = 4CHRISTOPHER P, MAIORANA,P.C,

21025 GREATER MACK, SUITE 200
Sr. Crain Sitons, MICHIGAN 480RO

CHRISTOPHER B. MAIORANA (586) 498-0670 PATENTS, TRADEMARKSROBERT M. MILLER Pax (586) 498-0673 & COPYRIGHTSJORIN J. IGNATOWSIG Tudioranpe,com

December 16, 2002

Meredith McKenzie, Esq.
ManagerofIntellectual Property
Cypress Semiconductor Corp,
3901 North First Street, Building 2
San Jose, CA 95134-1599

Re: Uniled States Patent Application Entitled:
FIXED BURST MEMORIES
Cypress Reference No.: CD99073
Our Reference No.: 0325,.00309

Dear Meredith:

Enclosed is a copy of the AmendmentAfter Final and accompanying documents that were
filed today, via facsimile, with the United States Patent and Trademark Office for the above-
identified patent application.

Plcase call me ifyou have any questions.

Very truly yours,
~

CHRISTE REIER P. MAIORANA, PC.

 \ee

Chrisiop)

CPM/niuadls

Enclosure

GACYPROIZAGOTOAMENDLewy \
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UNITED STATES PATENT AND TRADEMARK OFFICE 

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addreas: COMMISSIONER OF PATENTS AND TRADEMARKSWashington, D.C. 20231wwWw.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATION NO.
09/504,344 02/14/2000

 
Cathal G. Phelan 0325.000309 17711

21363 7590 01/10/2003

CHRISTOPHER P. MAIORANA,P.C.CHRISTOPHER P.MA [ener]
SUITE 200 NAMAZI, MEHDI

ST. CLAIR SHORES, MI 48080

2188 |DATE MAILED:01/10/2003 0)

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

PTO-90C (Rev. 07-01)

anu

NANYA TECHNOLOGYEXHIBIT 1002
NANYA TECHNOLOGYCORP. V. MONTEREY RESEARCH, LLC



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

wa
   

Application No. Applicant({s)
09/504,344 Phelan

waa SeITE
-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address --

Advisory Action

THE REPLY FILED Dec 76, 2002 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
Therefore, further action by the applicant is required to avoid the abandonmentof this application. A properreply toafinal
rejection under 37 CFR 1.113 may only beeither: (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)

a)

b)

in compliance with 37 CFR 1.114.

THE PERIOD FOR REPLY [checkonly a) or b)]

IX] The period for reply expires__three months from the mailing date of the final rejection.

LJ 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 MONTHSfrom the mailing date of the
final rejection. ONLY CHECK THIS BOX WHEN THE FIRST REPLY WAS FILED WITHIN TWO MONTHSOF THE FINAL REJECTION.
See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136{a) and the appropriate
extension fee have beenfiled 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 monthsafter the
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).

1.0

2.0

(a)

 

A Notice of Appeal wasfiled 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.

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

CJ they raise new issues that would require further consideration and/or search (see NOTE below):
 

 
 

 

 

 

 
 

 

 

 
 

 

 

(b) CL) they raise the issue of new matter (see NOTE below):

(c) O 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) CL) they present additional claims without canceling a corresponding numberoffinally rejected claims.
NOTE:

3.0 Applicant's reply has overcome thefollowing rejection(s):

4. Newly proposed or amendedclaim(s) would be allowable if submitted in
a separate, timely filed amendment canceling the non-allowable claim(s).

5. Thea) affidavit, b) exhibit, or c)X) request for reconsideration has been considered but does NOTplace the
application in condition for allowance because:
Sée attached paper.

6.L] The affidavit or exhibit will NOT be considered becauseit is not directed SOLELYto issues which were newly raised
by the Examinerin the final rejection.

7.1 For purposes of Appeal, the proposed amendmentis) a)L! will not be entered or b)X] will be entered and an
explanation of how the new or amended claims would be rejected is provided below or appended.
The status of the claim(s) is (or will be) as follows:

Claim(s) allowed:

Claim(s) objected to:

Claim(s) rejected: 7-27

Claim(s) withdrawn from consideration:

8.4] The proposed drawingcorrection filed on is aU approved or b) C1 disapproved by the Examiner.

9.L] Note the attached Information Disclosure Statement(s) (PTO-1449) Paper No(s). p “O09 1
10.0) Other: REGINALD G. BRAGDON

PRIMARY EXAMINER

U. S. Patent and Trademark Office

PTO-303 (Rev. 04-01) Advisory Action Part of Paper No. 10
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Application/Control Number: 09/504,344 Page 2

Art Unit: 2188

The examiner respectfully disagree with applicant's

argument. Broadly interpreting the claim language, applicant’s

invention teaches “the fixed burst length may allow the circuit

100 to operate at higher frequencies then a conventional DRAM

without needing interrupts to preform refreshes of

data.” (specification , page 8, lines 12-15). Cowles clearly

teaches a continuous (non-interruptible) stream while new rows of

the memory are accessed(abstract). In fact Cowles does not

interrupt any signal during refreshing of data.
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Pl
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: Nuest DEVICE WITH FIXED LENGTH NON-INTERRUPTB

I herebycertify that this letter, the response or amendmentattached 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 January 22, 2003 .

 
 Donna Berkley

NOTICE OF APPEAL

Patent and Trademark Board of Appeals and Interferences
Assistant Commissionerfor Patents

Washington, DC 20231

DearSir:

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

Examinerfinally rejecting Claims 1-21.

The paymentfor the appeal fee is enclosed herewith.

91/30/2003 EWILLIAN COUGGE 09504344
OL FOsi404 SIA AA mr

ecU. UG OF
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IfApplicant has not requested a sufficient extension and/orhas not paid a sufficient

fee for this matter, and/or for the extension necessary to prevent the abandonmentofthis
application, please consider this as a request for an extension for the required time period and/or
authorization to charge our Deposit Account No. 50-0541 for any fee which may be due.

Respectfully submitted,

By: Zi24.3 TL . Zila
Robert M. Miller

Reg. No. 42,892
Date: January 22, 2003 CHRISTOPHER P. MAIORANA,P.C.

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

Attorney Docket No.: 0325.00309
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Our Docket No.: 0325.00309

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Applicationof:

Applicant Cathal G. Phelan

Application No.: 09/504,344 Examiner: Namazi, M.

Filed: . February 14,2000 ArtGroup: 2188

For: None DEVICE WITH FIXED LENGTH NON-INTERRUPTIBLEBURST

I hereby certify that this letter, the response or amendmentattached hereto are being deposited with the United
States Postal Service as first class mail in an envelope addressed to Assistant Commissioner for Patents,

‘ Washington, D.C. 20231, on March 24,2003. * 

. By:
. Mary DonnaBerkley

APPEAL BRIEF

Assistant Commissioner for Patents

Washington, D.C. 20231

Dear Sir:

Appellants submit, in triplicate, the following Appeal Briefpursuant to 37 C.F-R. §1.192 for

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

a PTO-2038 Form in the amountof$320.00to cover the cost offiling the openingbrief as required

by 37 C.F.R. §1.17(c). Please charge any additional fees or credit any overpaymentto our Deposit
tm

Account Number 50-0541. ee OS
oe:
[ey te =

aq ©

Docket Numbér:0325.00309 53 5 {Ti
Application No.: 09/504,344 1 Am oC ae

rr 3w
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I. REAL PARTY IN INTERESTmeeeSARACLININTEREST

Therea] party in interestis the Assignee, Cypress Semiconductor Corporation,

legal Tepresentative, or the Assignee which will directly affect or be directly affected by or have a

IV. STATUS OF AMENDMENTSoRAMENDMENTS

Appellantis appealinga final Office Action issued by the Examiner on October 22,
2002. On December 16, 2002, Appellant filed an Amendment After Final. An Advisory Action

January 28, 2003.

Docket Number:0325-00309
Application No.: 09/504,344 3
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Vv. SUMMARY OF INVENTION

In one embodiment, the present invention concernsa circuit (100) comprising a

memory (104) andalogic circuit(102). The memory may comprise a plurality of storage elements

each configured to read and write data in responseto an internal address signal (ADDR_INT). The

logic circuit may be configured to generate a predetermined numberofthe internal addresssignals

in responseto (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 addresssignals is non-interruptible’.

In another embodiment, the present invention concernsa 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) meansfor generating a predetermined numberof

the internal address signals in responseto (i) an external addresssignal,(ii) a clock signal and (iii)

one or morecontrolsignals (102). The generation ofthe predetermined numberofinternal address

signals is non-interruptible.’

In yet another embodiment, the presentinvention concerns a methodofproviding a

fixed burst length data transfer (see the signal DQ in FIGS. 5A, 5B and6) comprising the steps of

(A) accessing a memory in responseto a plurality of internal address signals and (B) generating a

predetermined numberof the internal address signals in responseto (i) an external address signal

* See FIG. 4 and pagel1, lines 11-17 of the specification.

* Td.

Docket Number:0325.00309

Application No.: 09/504,344 4
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(ADDR),(ii) a clock signal (CLK)and (iii) a control signal (ADV), where the generation ofthe

predetermined numberof internal address signals is non-interruptible.*

VI. ISSUE

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

Cowles.’

VII. GROUPING OF CLAIMS

Appellant contends that the claims of the present invention do not stand orfall

together. In particular, the following groupsof claimsare 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 standsalone.

Group 4: Claim 10 stands alone.

Group 5: Claim 11 stands alone.

Group 6: Claim 12 stands alone.

Group 7: Claim 13, 14 and 16 stand together.

Group 8: Claim 15 stands alone.

Group 9: Claim 17 stands alone.

Group 10: Claim 21 stands alone.

“ See FIG. 4 and pagel1, lines 11-17 of the specification.

° U.S. Patent No. 5,729,504.

Docket Number:0325.00309
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Group 3 is separately patentable over groups 1 and 2 dueto the addedstructure of

group 3. In particular, the recitation in claim7that the fixed burst length is programmedby voltage

levels at external pins provides claim 7 of group 3 with structure not recited the independent claim

1 of group 1 or the dependentclaim 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, group3 is separately patentable as comparedto

groups 1 and 2. Detailed reasons whyclaim 7 is separately distinguishable overthe cited reference

is provided in the Arguments below.

Group 4 is separately patentable over groups 1-3 dueto the addedstructure ofgroup

4. In particular, the recitation in claim 10 that the predetermined numberofinternal address signals

is chosen to providetime for at least one writeback or refresh cycle provides claim 10 of group 4

with structure not recited the independentclaim 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 foundpatentable overthe cited

reference even if the independent claim 1 in group 1 and the dependentclaims 6 and 7 in groups 2

and 3 are not. Assuch, group4is separately patentable as comparedto groups1, 2 and 3. Detailed

reasons why claim 10 is separately distinguishable over the cited reference is provided in the

Arguments below.

Group5is separately patentable over groups 1-4 due to the addedstructure ofgroup

5. In particular, the recitation in claim 11 that the predetermined numberofinternal address signals

is chosen to meet predeterminedcriteria for sharing address and control bussesprovidesclaim 11

of group 5 with structure notrecited the independent claim 1 of group 1 or the dependentclaims6,

7 and 10 ofgroups 2-4, Therefore, the dependent claim 11 in group 5may be found patentable over

Docket Number:0325.00309

Application No.: 09/504,344 7
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the cited reference even if the independent claim 1 in group 1 and the dependentclaims6, 7 and 10

in groups 2-4 are not. As such, group5 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 meansplusfunctionofgroup6 is separately patentable overthe 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 numberofthe internal address signals where the generation of the predetermined

numberofinternal addresssignals is non-interruptible not necessarily provided for in groups 1-5 and

7-10. References to the specific means plus the respective specific functions in claim 12 provide

separately distinguishable limitations over the cited reference. Therefore, claim 12 may be found

patentable over the cited reference even if groups 1-5 and 7-10 are not. As such, group 6 is

separately patentable as compared to groups 1-5 and 7-10. Detailed reasons whyclaim 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 meansplus 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

providesthe step of generating a predetermined numberofthe internal address signals where the

generation ofthe predetermined numberofinternal addresssignalsis non-interruptible. Independent

claim 1 in group 1, dependent claims6, 7, 10, and 11 in groups 2-5, and/or independentclaim 12 in

group6 recite structure not necessarily providedfor 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

Docket Number:0325.00309

Application No.: 09/504,344 8
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isnot. As such, group 7 is separately patentable as compared to groups 1-6. Detailed reasons why

claim 14 is separately distinguishable over the cited reference is provided in the Arguments below.

Group 8 is separately patentable over group 7 due to the added step of group 8. In

particular, claim 15 includesthe step ofprogrammingthe 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 evenif the independentclaim 13 in group 7 is

not. As such, group8 is separately patentable as compared to group 7. Detailed reasons whyclaim

15 is separately distinguishable over the cited reference is provided in the Arguments below.

Group 9 is separately patentable over group 7 dueto the added step of group 9. In

particular, claim 17 which includesthestep of selecting the predetermined numberto provide time

for at least one writebackor refresh cycle. Independent claim 1 in group 1, dependent claims6, 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, group9is separately

patentable as compared to groups 1-7. Detailed reasons whyclaim 17 is separately distinguishable

overthe cited reference is provided in the Arguments below.

Group 10 is separately patentable over group 1 dueto the added structure of group

10. In particular, the recitation in claim 21 of address andcontrol 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 numberofinternal address signals provides claim 21 of group 10

with structurenotrecited 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

Docket Number:0325.00309

Application No.: 09/504,344 9
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1 isnot. As such, group 10 is separately patentable as compared to group 1. Detailed reasons why

claim 21 is separately distinguishable overthe cited reference is provided in the Arguments below.

VI. ARGUMENTS

A. Selected groupings of the claims are each patentable over Cowles

35 U.S.C. § 102

As set forth in the Final Office Action,® claims 1-21 are rejected under 35 U.S.C. §

102(b) as anticipated by Cowles.’

The Federal Circuit has stated that “[a]nticipation requires the presencein a single

prior art reference disclosure of each and every elementofthe claimed invention, arranged as in

the claim.”’° The Federalcircuit has addedthatthe anticipation determination is viewed from one

of ordinary skill in the art: “There must be no difference between the claimed invention and the

reference disclosure, as viewed by a person ofordinary skill in the field of the invention.””! As

explained herein below, because Cowles doesnotdisclose or suggest each and every element ofthe

presentlypendingclaims,arranged as in the claims, Cowles does not anticipate the presently claimed
invention.

 

* Page 5, paragraph no.9 ofthe Final Office Action mailed October 22, 2002.

° U.S. Patent No. 5,729,504.

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

"' Scripps Clinic & Research Found. V. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001,
1010 (Fed. Cir. 1991).

Docket Number:0325.00309
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1. Group | (claims1, 2-5, 8, 9 and 18-20) is fully patentable over Cowles.

The presently pendingclaim 1 provides a circuit comprising a memory and a logic

circuit. The memory comprisesa 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 numberof the internal address signals in responseto (i) an external address signal,

(i) 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 elementofthe presently pending

claim 1, arranged as in claim 1. Specifically, Cowles does not disclose or suggest the

non-interruptible generation of the predetermined numberofaddresssignals as presently claimed.

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

continuous burst of Cowles is interruptible.’? Specifically, the Examinerstates that he agrees with

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

Examiner admits that the interruptibility ofa continuousburst is supportedby the following passages

in Cowles:"°

To terminate a continuous burst read operation, the WE* signal
merely has to transition high prior to a falling edge of the CAS*
signal. (Column 8, lines 33-36 of Cowles; emphasis added).

Title of Cowles.

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

14 Td

'S Tq.
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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 Examinerurges that while a “continuous burst” can be terminated, a

“row burst” represents a fixed burst length with no interruption.'® Despite the position taken by the

Examiner, Cowles does not appear to draw such a distinction between bursts. Specifically, with

regard to a burst from a BEDO memory, Cowlesstates:

Once the memory device begins to outputdata in a burst read cycle,
the output drivers 34 will continueto drive the data lines withouttri-
stating the data outputs during CAS* high intervals dependent on
the state of the output enable 42 and write enable 36 (OE* and
WE*) controllines, 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 uponthe state ofRAS* 14, CAS* 24 and WE*
36. (Column 4, lines 63-65 of Cowles; emphasis added).

Thelevel of the WE* signal must remain high for read and low
for write burst accesses throughoutthe 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 accesswill likewise terminate the burst read
access and will place the data output 10 in a high impedancestate.
(Column 5, lines 4-10 of Cowles; emphasis added).

Both RAS* and CAS*going high during a burst access will also
terminate the burst access cycle placing the data drivers in a high

 

'° See page2, paragraphno.3, lines 6-9 ofthe Office Action mailed October 22, 2002, which
appears to suggest that a continuousburst can be terminatedorinterrupted, 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 teachesthat there are three conditionsthat

will terminate (1.e., interrupt) a burst access:

1. WE*transitioning, either from low to high or from highto low;

2. RAS* and CAS* going high;or

3. OE* going high.'”

Cowles is quite clear that WE*transitions will terminate both a row burst and a continuous burst

access. In particular, Cowlesstates:

The controlcircuit[r]y determines when a current data burst should
be terminated based upon the states of RAS* 114, CAS* 124 and
WE* 136. Inthe standard BEDO operation described above, control
circuitry 138 terminated a data burst when WE*transitioned
during a burst, or when both CAS* and RAS* transitioned high. In
a CBEDOoperation, 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 operationis 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).

Therefore, since Cowlesstates that a transition of the signal WE* during a burst can

terminate the burst in both the standard BEDOoperation andin the continuous BEDO (CBEDO)

operation, Cowles explicitly teaches that a premature termination of a row burst can take place.

FIG. 4 of Cowles further evidences that row bursts are interruptible. Specifically,

FIG.4 illustrates a burst access starting at column address “COLn”is terminated (i.e., Interrupted)
 

'’ However,the state of OE*, arguably, may havelittle, if anything, to do with generating
a predetermined numberof internal addresses.
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when the signal WE* transitions from low to high.'* Furthermore, Cowles shows addressing

sequencesfor burst lengths of 2, 4, and 8 cycles. However, FIG. 4 of Cowlesillustrates a burst

access starting at the column address “COLp”is interrupted after only three cycles by the signal

RAS*rising.” With regard to the operations illustrated in FIG. 4, Cowles furtherstates:

It will be appreciated that the read and write operations performed on
a single memory row of the memory of FIG. 5 are identical to the
operation of the memory of FIG.1 as shown in FIG.3. Thatis, after
completing a burst read, the WE*signaltransitions low and the next
falling edge of CAS* latches a new column addressfor 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.Itwill
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,”' Cowles does not disclose or suggest

generating a predetermined number of internal address signals, where the generation of the

predetermined numberof internal address signals is non-interruptible, as presently claimed.

Furthermore, contrary to the position taken by the Examiner,” merely because

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

'8 See column 6, lines 1-6 of Cowles.

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

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

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

” See page 2, last two lines through page3, line 3 of the Office Action mailed October22,
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 Examineronly pertains to termination of a burst

in responseto a transition ofthe signal RAS*. Thepassageis silent with respectto 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, Cowlesstates:

The control circuit[r]y determines when a current data burst should
be terminated based upon the states of RAS* 114, CAS* 124 and
WE* 136. Inthe standard BEDO operation described above, control
circuitry 138 terminated a data burst when WE*transitioned

during a burst, or when both CAS* and RAS* transitioned high. In
a CBEDO operation, control circuitry 138 does not terminate a burst
operation when CAS* and RAS* gohigh, but looks to WE* for an
indication that a burst operationis 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 responseto the

signal.”* Furthermore, the fact that Cowles addresses a way to avoid a premature termination of a

burst due to the signal RAS* is acknowledgment that the burst can be prematurely terminated

(i.¢.,interrupted). Therefore, the burst is not non-interruptible, as presently claimed.

* See column 11, lines 37-41 and column 12, lines 36-40 of Cowles.
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Because Cowlesteaches that a burst can be terminated byat least a transition of a

write enable signal WE* duringa reador write access, whether in a BEDO or a CBEDO operating

mode, Cowlesfails to disclose or suggest the non-interruptible generation of a predetermined

numberof internal address signals, as presently claimed. Therefore, Cowles does notdisclose or

suggest each and every element of the presently pending claim 1, arranged as in the presently

pending claim 1. As such,the presently pendingclaim1is fullypatentable overthecited reference”*

and the rejection should be reversed.

2. Group 2 (claim 6)is fully patentable over Cowles

Claim 6 depends indirectly from claim 1 and, therefore, includes the limitations of

claim 1. Consequently, the arguments presented in support ofthe patentability ofclaim 1 are hereby

incorporatedby referencein support of claim 6. Claim 6 furtherrecites 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.”* In particular, the Office Action fails to point to any specific languageorfigure in Cowles

that is considered to disclose or suggest a fixed burst length is programmedby bondoptions,as

 

4 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. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed. Cir. 1991).
Scripps Clinic & Research Found. V. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010
(Fed. Cir. 1991).

* Appellant’s representative has downloaded an electric version ofthe Cowles reference and
performed a search for the words “bond” and “bondoption”, with no such occurrences.
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presently claimed.” Furthermore,the position taken in the Office Action that“it is well known in

the art to include multiple modes of operation selected by bond options””’ does not adequately

address the deficiencies of Cowles to support the rejection under 35 U.S.C. § 102. In particular, the

Federal Circuit has stated:

To serve as anticipation, when the reference is silent about the
asserted inherent characteristic, such gap in the reference may be
filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily presentin the
thing describedin the reference, and it would be so recognized by
persons ofordinary skill.

Even assuming, arguendo,it is well known in theart to include multiple modes of

operation selected by bond options as urged by the Examiner,” the Examinerfailed to present any

evidence that a person of ordinary skill would recognize bond optionsfor programminga burst

length are necessarily present in Cowles. Inherency requires certainty of results, not mere

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

presently pending claim 6, arranged as in the present claim 6, the Examiner failed to meet the

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

*7 See page6,lines 9-12 ofthe Office Action mailed October 22, 2002.

8 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) (“undersection 102(b), anticipation requiresthat the prior art reference discloseeither
expressly or under the principles of inherency, every limitation of the claim”).

”See page6,lines 9-12 of the Office Action mailed October 22, 2002.

” See, e.g., Ethyl Molded Products Co.v. Betts Package, Inc., 9 U.S.P.Q. 2d 1001 (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.*’ As such,the presently

pending claim6is fully patentable overthe 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 furtherrecites that a fixed burst length is

programmedby voltage levels on external pins.

Cowles doesnotdisclose or suggest each and every elementofthe presently pending

claim 7. Specifically, Cowlesis silent regarding programminga fixed burstlength by voltagelevels

on external pins.” In particular, the Examinerfailed to point to any specific languageorfigure in

Cowles that is consideredto disclose or suggest a fixed burst length is programmed byvoltage

levels on externalpins, as presently claimed.” Furthermore,the conclusory statementin the Office

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

*! Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick Co.,221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presence in a singlepriorart reference disclosure ofeach
and every element of the claimed invention, arranged as in the claim). Jn re Skinner, 2 USPQ2d
1788, 1788-89 (B.P.A.I. 1986) (“[i]t is by now well settled that the burdenofestablishing a prima

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

* Appellant’s representative has downloadedan electronic version of the Cowlesreference
and performeda search for the words “bond”and “bond option”, with no such occurrences.

* See page6, lines 9-12 of the Office Action mailed October 22, 2002.

4 See page6, lines 9-12 of the Office Action mailed October 22, 2002.
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a person of ordinary skill would recognize programminga fixed burst length by voltagelevels

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
personsofordinary skill.**

The Examinerhas presented no evidence to support such a position.*® Inherency requires certainty

of results, not mere possibility.*”

Thus, the Examinerfailed to factually establish that Cowles discloses or suggests

each and every elementof the presently pending claim 7, arranged as in the present claim 7.8

Therefore, the Examinerhas not met the Office’s burden offactually establishing aprimafacie case
39

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

reversed.

* Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed.Cir. 1993)
(unpublished) (“under section 102(b), anticipation requires that the priorart reference disclose either
expressly or under the principles of inherency, every limitation of the claim”).

*° See page 6, lines 13-15 of the Office Action.

*” 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).

* Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001)citing Karsten Mfg. Corp. v.
Cleveland Golf Co., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Scripps Clinic
& Research Found. v. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed. Cir. 1991).

* In re Skinner, 2 USPQ2d 1788, 1788-89 (B.P.A.I. 1986). See also Ex parte Natale, 11
USPQ2d 1222, 1226 (B.P.A.I. 1989) (“fi]t is by now well settled that the burden of establishing a
primafacie 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 furtherrecites that the predetermined

numberof internal addresssignals is chosen to provide time for at least one writeback or refresh

cycle.”

Cowles does notdisclose or suggest each and every elementofthe presently pending

claim 10. Specifically, Cowlesis silent regarding choosing the predetermined numberofinternal

address signals to provide time for at least one writebackor refresh cycle.*! In particular, the lines

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

predetermined numberofinternal addresssignals to provide timefor at least one writeback orrefresh

cycle, as presently claimed.” The Federal Circuit has stated:

To serve as anticipation, when the reference is silent about the
asserted inherent characteristic, such gap in the reference may be
filled with recourse to extrinsic evidence. Such evidence must make
clear that the missing descriptive matter is necessarily present in the
thing described in the reference, and it would be so recognized by
personsofordinary skill.”

” See page 3, paragraph no.12 ofthe final Office Action dated May 24, 2002.

*' Appellant’s representative has downloadedan electric version ofthe Cowles reference and
performeda search for the words “‘writeback” and “refresh”, with no such occurrences.

” See page6,line 20 through page7,line 2 of the Office Action mailed October 22, 2002.

* Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished) (“undersection 102(b), anticipation requiresthattheprior art referencedisclose either
expressly or underthe principles of inherency, every limitation of the claim”).
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The Examinerfailed to present any evidence that a person ofordinary skill would

recognize that Cowles necessarily chooses a burst length to providetime for at least one writeback

or refresh cycle.“ Inherency requires certainty ofresults, not mere possibility.” Therefore, because

Cowles does not disclose or suggest each and every element of the presently pending claim 10,

arranged as in the present claim 10, the Examiner failed to meet the Office’s burden offactually

establishing a primafacie case of anticipation.“ As such, the presently pending claim 10 is fully

patentable over the cited reference andthe 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

numberofinternal address signals is chosen to meet predeterminedcriteria for sharing address and

control busses.

Cowles doesnot disclose or suggest each and every elementofthe presently pending

claim 11. Specifically, Cowles is silent regarding choosing the predetermined numberofinternal

“ See page6, line 20 through page7,line 2 of the Office Action mailed October 22, 2002.

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

*° Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick Co. »221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presence in a single prior art reference disclosure ofeach
and every element of the claimed invention, arranged as in the claim). Jn re Skinner, 2 USPQ2d
1788, 1788-89 (B.P.A.I. 1986)(“[i]t is by now well settled that the burden ofestablishing a prima
facie case of anticipation resides with the Patent and TrademarkOffice”). See also Exparte Natale,
11 USPQ2d 1222, 1226 (B.P.A.I. 1989).
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address signals to meet predeterminedcriteria for sharing address and control busses.” In particular,

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

predetermined numberofinternal address signals to meet predeterminedcriteria for sharing address

and control busses, as presently claimed.** The Federal Circuit has stated:

To serve as anticipation, when the reference is silent about the
asserted inherent characteristic, such gap in the reference may be
filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily presentin the
thing described in the reference, and it would be so recognized by
personsofordinary skill.”

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

recognize that Cowles necessarily choosesa burst length to meet predeterminedcriteria for sharing

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

Therefore, because Cowles does not disclose or suggest each and every elementofthe presently

pending claim 11, arranged as in the present claim 11, the Examinerfailed to meet the Office’s

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

“8 See page7, lines 3-6 of the Office Action mailed October 22, 2002.

” Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished) (“under section 102(b), anticipation requiresthat theprior art reference disclose either
expressly or under the principlesof inherency, every limitation of the claim”).

* See page7, lines 3-6 of the Office Action mailed October 22, 2002.

*! See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc.,9 U.S.P.Q. 2d 1001 (ED.Ky
1988). See also, In re Oelrich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981),
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burdenoffactually establishing aprimafacie case ofanticipation.” As such, the presently pending

claim 11 is fully patentable over the cited reference and the rejection should be reversed.

6. Group6 (claim 12)is fully patentable over Cowles

The presently pendingclaim 12 provides (a) means for reading data from and writing

data to a plurality of storage elements in responseto a plurality of internal address signals and (b)

meansfor generating a predetermined numberofthe internal addresssignals in responseto (i) an

external addresssignal, (ii) a clock signaland(iii) one or more control signals, where the generation

of the predetermined numberof internal address signals is non-interruptible.

Cowles doesnotdisclose or suggest each and every elementofthe presently pending

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

non-interruptible generation of the predetermined numberofaddress signals, as presently claimed.

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

continuousburst of Cowlesis interruptible.* Specifically, the Examinerstates that he agrees with

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

* Lindemann Maschinenfabrik GmbH. American Hoist & Derrick Co. ,221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presencein a single priorart reference disclosure ofeach
and every elementof the claimed invention, arranged as in the claim). Jn re Skinner, 2 USPQ2d
1788, 1788-89 (B.P.A.L 1986)(“i]t is by now well settled that the burden of establishing a prima

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

“Title of Cowles.

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

° Id.
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Examineradmitsthat the interruptibility ofa continuousburstis supportedbythe following passages

in Cowles:

To terminate a continuous burst read operation, the WE* signal
merely has to transition high prior to a falling edge of the CAS*
signal. (Column 8, lines 33-36 of Cowles; emphasis added).

The level of the WE* signal must remain high for read and low for
write burst accesses throughout the burst access. A low to high
transition within a burst write access will terminate the burst

access, preventing further writes from occurring. A high to low
transition on WE* within a burst read access will likewise

terminate the burst read access and will place the data output 110
in a high impedance state. (Column 7, lines 34-41 of Cowles;
emphasis added).

However, the Examiner urges that while a “continuous burst”can be terminated, a

“row burst” represents a fixed burst length with no interruption.”’ Despite the position taken by the

Examiner, Cowles does not appear to draw such a distinction between bursts. Specifically, with

regard to a burst from a BEDO memory, Cowlesstates:

Once the memory device beginsto output data in a burst read cycle,
the output drivers 34 will continueto drive the data lines withouttri-
stating the data outputs during CAS* high intervals dependent on
the state of the output enable 42 and write enable 36 (OE* and
WE*)controllines, 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 uponthe state ofRAS* 14, CAS* 24 and WE*
36. (Column 4,lines 63-65 of Cowles; emphasis added).

°° Td.

*” See page 2, paragraphno.3, lines 6-9 ofthe Office Action mailed October 22,2002, which
appears to suggest that a continuousburst can be terminated or interrupted, while a row burst cannoi.
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Thelevel of the WE* signal must remain high for read and low
for write burst accesses throughout the burstaccess. 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 burstread accesswill likewise terminate the burst read

access and will place the data output 10 in a high impedancestate.
(Column 5, lines 4-10 of Cowles; emphasis added).

Both RAS* and CAS*going high during a burstaccess 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 teachesthat there are three conditionsthat

will terminate (1.e., interrupt) a burst access:

1. WE*transitioning, either from low to high or from highto low;

2. RAS* and CAS* going high; or

3. OE* going high.*

Cowlesis quite clear that WE*transitions will terminate both a row burst and a continuousburst

access. In particular, Cowlesstates:

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 CBEDOoperation,controlcircuitry 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 hasto transition high priorto a falling edge of the CAS*
signal. (Col. 8, ll. 33-36 of Cowles; emphasis added).

*8 However, the state of OE*, arguably, may havelittle, if anything, to do with generating
a predetermined numberofinternal addresses.
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Therefore, since Cowlesstates that a transition of the signal WE* during a burst can

terminate the burst in both the standard BEDOoperation and in the continuous BEDO (CBEDO)

operation, Cowles explicitly teaches that a premature termination ofa row burst can takeplace.

FIG. 4 of Cowles further evidences that row bursts are interruptible. Specifically,

FIG.4 illustrates a burst access starting at column address “COLn”is terminated(i.e., interrupted)

when the signal WE* transitions from low to high.’ Furthermore, Cowles shows addressing

sequencesfor burst lengths of 2, 4, and 8 cycles. However, FIG. 4 of Cowlesillustrates a burst

access starting at the column address “COLp”is interrupted after only three cycles by the signal

RAS* rising.®’ With regard to the operationsillustrated in FIG. 4, Cowles furtherstates:

It will be appreciated that the read and write operations performed on
a single memory row of the memory of FIG. 5 are identical to the
operation of the memory of FIG.1 as shown in FIG.3. Thatis, after
completing a burst read, the WE* signaltransitions low andthe next
falling edge of CAS* latches a new column addressfor 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).

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

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

*! See FIG. 4 and column 6, lines 6-9 of Cowles.
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Therefore, despite the position taken by the Examiner,” Cowles does not disclose or suggest

generating a predetermined number of internal address signals, where the generation of the

predetermined numberof internal address signals is non-interruptible, as presently claimed.

Furthermore, contrary to the position taken by the Examiner,” merely because

Cowlesteaches that a premature termination ofa 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* cannottransition
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 Examineronly pertains to termination ofa burst

in responseto a transition ofthe signal RAS*. The passageis 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 andin the continuous BEDO (CBEDO)

operation. In particular, Cowles states:

The control circuit[r]y determines when a current data burst should
be terminated based uponthe states of RAS* 114, CAS* 124 and
WE* 136. Inthe standard BEDOoperation described above, control
circuitry 138 terminated a data burst when WE* transitioned
during a burst, or when both CAS* and RAS* transitioned high. In
aCBEDOoperation,controlcirenitry 138 does not terminate a burst
operation when CAS* and RAS* go high, but looks to WE* for an
indication that a burst operation is to be terminated. (Column 7,
lines 52-61 of Cowles; emphasis added).

 

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

® See page2, last two lines through page3, line 3 of the Office Action mailed October22,
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, ll. 33-36 of Cowles; emphasis added).

Cowles expressly states that the method ofoperation of the memory device includes(i) receiving

a signal on a write enable input and(ii) terminating the step of outputting data in responseto the

signal.“ Furthermore, the fact that Cowles addresses a way to avoid a premature termination of a

burst due to the signal RAS* is acknowledgment that the burst can be prematurely terminated

(i.e.,interrupted). Therefore, the burst is not non-interruptible, as presently claimed.

Because Cowles teaches that a burst can be terminatedby at least a transition of a

write enable signal WE* duringa read or write access, whether in a BEDO or a CBEDOoperating

mode, Cowles fails to disclose or suggest the non-interruptible generation of a predetermined

numberofinternal address signals, as presently claimed. Therefore, Cowles does not disclose or

suggest each and every elementof the presently pending claim 12, arranged as in the presently

pending claim 12. As such, the presently pending claim 12 is fully patentable over the cited

reference™and the rejection should be reversed.

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

” Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfz. Corp.v.
Cleveland GolfCo., 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

responseto a plurality ofinternal address signals and (b) generating a predetermined numberofthe

internal address signals in responseto (i) an external addresssignal,(ii) a clock signal and(iii) one

or more control signals, where the generation of the predetermined numberof internal address

signals is non-interruptible.

Cowles does not disclose or suggest each and every elementofthe presently pending

claim 13, arranged as in claim 13. Specifically, Cowles does not disclose or suggest the

non-interruptible generation of the predetermined numberofaddress signals as presently claimed.

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

continuous burst of Cowles is interruptible.” Specifically, the Examinerstates that he agrees with

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

Examineradmits that the interruptibility ofa continuousburst is supported by the following passages

in Cowles:

To terminate a continuous burst read operation, the WE* signal
merely has to transition high prior to a falling edge of the CAS*
signal. (Column 8, lines 33-36 of Cowles; emphasis added).

The level of the WE* signal must remain high for read and low for
write burst accesses throughout the burst access. A low to high
transition within a burst write access will terminate the burst

“Title of Cowles.

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

* Td.

° Td.
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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 “continuousburst’’ can be terminated, a

“row burst”represents a fixed burst length with no interruption.” Despite the position taken by the

Examiner, Cowles does not appear to draw such a distinction between bursts. Specifically, with

regard to a burst from a BEDO memory, Cowlesstates:

Once the memory devicebeginsto 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*)controllines, 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 uponthe state ofRAS* 14, CAS* 24 and WE*
36. (Column 4, lines 63-65 of Cowles; emphasis added).

Thelevel of the WE* signal must remain high for read and low
for write burst accesses throughoutthe 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 accesswill likewise terminate the burst read
access and will place the data output 10 in a high impedancestate.
(Column 5, lines 4-10 of Cowles; emphasis added).

Both RAS* and CAS*going high during a burst access will also
terminate the burst access cycle placing the data drivers in a high
impedance output state, and resetting the burst length counter.
(Column 5, lines 25-28 of Cowles; emphasis added).

 

” See page 2, paragraph no.3, lines 6-9 ofthe Office Action mailed October 22, 2002, which
appears to suggest that a continuousburst can be terminatedorinterrupted, while a rowburst cannot.
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Thus, in BEDO memories, Cowles clearly teaches that there are three conditionsthat

will terminate (i.e., interrupt) a burst access:

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

2. RAS* and CAS*going high; or

3, OE* going high.”

Cowles is quite clear that WE* transitions will terminate both a row burst and a continuousburst

access. In particular, Cowlesstates:

The control circuit[r]y determines when a current data burst should
be terminated based upon the states of RAS* 114, CAS* 124 and
WE* 136. Inthe standard BEDO operation described above, control
circuitry 138 terminated a data burst when WE*transitioned

during a burst, or when both CAS* and RAS*transitioned high. In
a CBEDO operation, control circuitry 138 does not terminate a burst
operation when CAS* and RAS* go high, but looks to WE* for an
indication that a burst operation is to be terminated. (Column 7,
lines 52-61 of Cowles; emphasis added).

To terminate a continuous burst read operation, the WE* signal
merely has to transition high prior to a falling edge of the CAS*
signal. (Col.8, Il. 33-36 of Cowles; emphasis added).

Therefore, since Cowlesstates 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, Cowlesexplicitly teaches that a premature termination of a row burstcan takeplace.

FIG. 4 of Cowles further evidences that row bursts are interruptible. Specifically,

FIG.4 illustrates a burst accessstarting at column address “COLn”is terminated(i.e., interrupted)

” However,the state of OE*, arguably, may havelittle, if anything, to do with generating
a predetermined numberofinternal addresses.
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when the signal WE* transitions from low to high.” Furthermore, Cowles shows addressing

sequences for burst lengths of 2, 4, and 8 cycles.’? However, FIG. 4 of Cowlesillustrates a burst

access starting at the column address “COLp”is interrupted after only three cycles by the signal

RAS*rising.” With regard to the operationsillustrated in FIG. 4, Cowles furtherstates:

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 shownin FIG.3. Thatis, after
completing a burst read, the WE*signaltransitions low andthe 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,” Cowles does not disclose or suggest

generating a predetermined number of internal address signals, where the generation of the

predetermined number ofinternal address signals is non-interruptible, as presently claimed.

Furthermore, contrary to the position taken by the Examiner,’® merely because

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

” See column 6, lines 1-6 of Cowles.

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

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

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

”® See page 2,last twolines through page3, 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* cannottransition
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 Examineronly pertains to termination of a burst

in responseto a transition ofthe signal RAS*. The passageis silent with respectto 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 BEDOoperation and in the continuous BEDO (CBEDO)

operation. In particular, Cowlesstates:

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
aCBEDOoperation, 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, 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.” Furthermore,the fact that Cowles addresses a way to avoid a premature termination of a

burst due to the signal RAS* is acknowledgment that the burst can be prematurely terminated

(i.e.,interrupted). Therefore, the burst is not non-interruptible, as presently claimed.

™ See column 11, lines 37-41 and column 12,lines 36-40 of Cowles.
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Because Cowles teaches that a burst can be terminated by at least a transition of a

write enable signal WE* during a read or write access, whether in a BEDO or a CBEDOoperating

mode, Cowles fails to disclose or suggest the non-interruptible generation of a predetermined

numberof 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 Group7 arefully patentable overthe cited reference”’ and

the rejection should be reversed.

8. Group 8 (claim 15) is fully patentable over Cowles

Claim 15 dependsindirectly 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 doesnotdisclose or suggest each and every elementofthe presently pending

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

fails to point to any specific language or figure in Cowlesthat is consideredto disclose or suggest

8 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. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed.Cir. 1991),
Scripps Clinic & Research Found. V. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010
(Fed. Cir. 1991),

” Appellant’s representative has downloadedan 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 bondoptions, as presently claimed.** Furthermore, the

position taken in the Office Action that “it is well known in the art to include multiple modes of

operation selected by bond options’”®’ does not adequately address the deficiencies of Cowlesto

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 presentin the
thing described in the reference, and it would be so recognized by
personsof ordinary skill.”

Even assuming, arguendo,it is well known intheart to include multiple modes of

operation selected by bond options as urged by the Examiner,” the Examinerfailed to present any

evidencethat a person ofordinary skill would recognize a programmingstep performed using bond

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

possibility." Therefore, because Cowles does not disclose or suggest each and every elementofthe

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

* See page6, lines 9-12 of the Office Action mailed October22, 2002.

8" See page6, lines 9-12 of the Office Action mailed October 22, 2002.

* Continental Can Co. USA v. MonsantoCo., 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 underthe principles of inherency, every limitation ofthe claim’’).

® See page6, lines 9-12 of the Office Action mailed October 22, 2002.

* See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc., 9 U.S.P.Q. 2d 1001 (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.* 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 dependsdirectly 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 numberofinternal address signals to provide time for at least one

writeback orrefresh cycle.*°

Cowles doesnotdisclose or suggest each and every element ofthe presently pending

claim 17. Specifically, Cowlesis silent regarding selecting the predetermined numberofinternal

address signals to provide time for at least one writebackor refresh cycle, as presently claimed.*”

In particular, the lines of Cowles cited by the Examinerin support of the rejection do not address

selecting the predetermined numberof internal address signals to provide time for at least one

writeback or refresh cycle, as presently claimed.®® The Federal Circuit has stated:

* Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick Co.,221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presenceinasingle priorart reference disclosure ofeach
and every element of the claimed invention, arranged as in the claim). Jn 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).

8 See page 3, paragraphno.12 ofthe final Office Action dated May 24, 2002.

*” 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.

*8 See page6, line 20 through page7,line 2 of the Office Action mailed October22, 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 ofordinary skill.”

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

recognize that selecting a burst length to provide timefor at least one writebackor refresh cycleis

necessarily present in Cowles.” Specifically, the sections of Cowles cited by the Examiner in

support of the rejection of claim 17 provide:

To terminate a continuous burst read operation, the WE* signal
merely has to transition high prior to a falling edge of the CAS*
signal.

RK

To avoid a premature termination of a burst, RAS* cannottransition
high until after the last column associated with each row has been
latched.”

The portions of Cowles cited by the Examinerare silent regarding selecting the predetermined

numberofinternal address signals to provide time for at least one writeback orrefresh cycle, as

presently claimed. Furthermore, the Examinerprovided no line ofreasoning why the passages were

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

® Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746,1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished)(“undersection 102(b), anticipation requiresthat the prior art reference disclose either
expressly or underthe principles of inherency, every limitation of the claim”).

” See page6, line 20 through page7, line 2 of the Office Action mailed October 22, 2002.

*' See page 6, line 20 throughpage 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.” 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 offactually

establishing a primafacie case of anticipation.” Assuch, the presently pending claim 17 is fully

patentable over the cited reference andthe rejection should be reversed.

10. Group 10 (claim 21) is fully patentable over Cowles

Claim 21 depends directly from claim 1 and, therefore, includes thelimitations 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 furtherrecites 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

numberof internal address signals.

Cowles doesnotdiscloseor suggest each and every elementofthe presently pending

claim 21, arranged asin the presently pending claim 21. Specifically, Cowlesis silent regarding

address and control busses configured to present the external address signal and one or morecontrol

signals, where the bussesare freed up during the generation of the predetermined number of

” See, e.g., Ethyl Molded Products Co.v. Betts Package, Inc., 9 U.S.P.Q. 24 1001 (E.D.Ky
1988). See also, In re Oelrich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A.1981).

* Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick Co., 221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presence inasingle priorart reference disclosure ofeach
and every element of the claimed invention, arrangedas in the claim). Jn re Skinner, 2 USPQ2d
1788, 1788-89 (B.P.A.I. 1986)(“[i]t is by now well settled that the burdenofestablishing 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.” In particular, the lines of Cowles cited by the

Examinerin support ofthe rejection do not address address andcontrol bussesconfigured to present

the external address signal and one or morecontrol signals, where the busses are freed up during

the generation of the predetermined numberofinternal address signals, as presently claimed.”

Furthermore, the Federal Circuit has stated:

To serve as anticipation, when the reference is silent about the
asserted inherent characteristic, such gap in the reference may be
filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily present in the
thing described in the reference, and it would be so recognized by
personsofordinary skill.*°

The Examinerfailed to present any evidence that a person ofordinary skill would

recognize that Cowles necessarily presents address and control busses configured to present the

external address signal and one or more control signals, where the bussesare freed up during the

generation of the predetermined numberof internal address signals, as presently claimed.”

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

** Appellant’s representative has downloadedan electric version ofthe Cowlesreference and
performed a search for the words “free,” “freed up,” “share” and “sharing”, with no such
occurrences.

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

*® Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished) (“under section 102(b), anticipation requiresthat the priorart referencediscloseeither
expressly or under the principles of inherency, every limitation ofthe claim”).

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

8 See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc., 9 U.S.P.Q. 2d 1001 (E.D.Ky
1988). Seealso, 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 Examinerfailed to meet the Office’s burdenoffactually establishing aprima

facie case ofanticipation.” As such, the presently pending claim 21 is fully patentable overthe cited

reference and the rejection should be reversed.

B. CONCLUSION

Cowles does not disclose or suggest a logic circuit configured to generate a

predetermined numberofthe internal address signals in responseto (i) an external address signal,

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

numberofinternal addresssignals is non-interruptible, as presently claimed. Hence, the Examiner

has clearly erred with respect to the patentability of the claimed invention. It is respectfully

requested that the Board overturn the Examiner’s rejection of all pending claims, and hold that the

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

facie caseofanticipation 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 bythe 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.

Sd.art
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.

Docket Number:0325.00309

Application No.: 09/504,344 43

NANYA TECHNOLOGYEXHIBIT 1002
NANYA TECHNOLOGYCORP. V. MONTEREY RESEARCH, LLC



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

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

said predetermined number of internal address signals is chosen to

meet predetermined criteria for sharing address and control busses.

12. (AMENDED) A circuit comprising:

means for reading data from and writing data to a

plurality of storage elements in response to a plurality of

internal address signals; and

means for generating a predetermined number of said

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

Signal, (11) 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 saidpredeterminednumber of internal address signals is non~interruptible.

14. The method according to claim 13, further comprising

the step of programming said predetermined number.

15. The method according to claim 14, wherein said

programming step is performed using bond options.

16. The method according to claim 14, wherein said

programming step is performed using voltage levels.

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

comprising the step of selecting said predetermined number to

provide time for at least one writeback or refresh cycle.

18. The circuit according to claim1, 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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ae 4

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

2 circuit is an integrated circuit.

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

2 comprising address and control busses configured to present said

3 external address signal and said one or more control signals,

4 wherein said busses are freed up during the generation of said

5 predetermined number of internal address signals.
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Our Docket No.: 0325.00309 Wr
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 ArtGroup: 2188

For: MEMORY DEVICE WITH FIXED LENGTH NON-INTERRUPTIBLE
BURST

I herebycertify that this letter, the response or amendment attachedhereto are being deposited with the United
States Postal Service as first class mail in an envelope addressed to Assistant Commissioner for Patents,
Washington, D.C. 20231, on March 24, 2003 .

4 t < 1 ‘ ~oi Drei 
 

  
_ MaryDonna Berkley

APPEAL BRIEF RECEIVED

Assistant Commissioner for Patents MAR 3 1 7003

Washington, D.C. 20231 ; Technology Center 2100
Dear Sir:

Appellants submit,in triplicate, the following Appeal Briefpursuant to 37 C.F.R. §1.192 for

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

a PTO-2038 Form in the amount of $320.00to coverthe cost of filing the openingbrief as required

by 37 C.F.R. §1.17(c). Please charge any additionalfees or credit any overpaymentto ourDeposit

u 20.00Account Number 50-0541.

09504344 OYU.
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I. REAL PARTY IN INTEREST

Thereal party in interest is the Assignee, Cypress Semiconductor Corporation.

II. RELATED APPEALS AND INTERFERENCES

There are no related appeals or interferences knownto 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.

Ill. 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 claimsis 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.AJ. on

January 28, 2003.
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Vv. SUMMARY OF INVENTION 

In one embodiment, the present invention concernsacircuit (100) comprising a

memory (104) and a logic circuit(102). The memory may comprisea plurality of storage elements

each configuredto read and write data in responseto an internal addresssignal(ADDR_INT). The

logic circuit may be configuredto generate a predetermined numberofthe internal address signals

in responseto (i) an external address signal (ADDR_EXT), (ii) a clock signal (CLK) and(iii) one

or more control signals (LOAD, ADV, BURST). Thegeneration ofthe predetermined numberof

internal address signals is non-interruptible’.

In another embodiment,the present invention concernsacircuit (100) comprising(a)

means for reading data from and writing data to a plurality of storage elements in responseto a

plurality of internal address signals (104) and (b) meansfor generating a predetermined number of

the internal address signals in responseto (i) an externaladdresssignal, (ii) a clock signaland(iii)

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

signals is non-interruptible.?

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 responseto a plurality of internal address signals and (B) generating a

predetermined numberofthe internal address signals in responseto (i) an external address signal

 

” See FIG.4 and pagel 1, lines 11-17 ofthe specification.

* Td.
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(ADDR),(ii) a clock signal (CLK) and(iii) a control signal (ADV), where the generation of the

predetermined numberofinternal address signals is non-interruptible.*

VI. ISSUE

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

Cowles.°

VII. GROUPING OF CLAIMS 

Appellant contends that the claims of the present invention do not stand orfall

together. In particular, the following groupsof claims are separately patentable:

Group 1: Claims 1, 2-5, 8, 9, and 18-20 stand together.

Group 2: Claim 6 stands alone.

Group3: Claim 7 stands alone.

Group 4: Claim 10 stands alone.

Group 5: Claim 11 stands alone.

Group 6: Claim 12 stands alone.

Group 7: Claim 13, 14 and 16 stand together.

Group 8: Claim 15 stands alone.

Group 9: Claim 17 stands alone.

Group 10: Claim 21 stands alone.
 

* See FIG. 4 and pagel 1, lines 11-17 ofthe specification.

> U.S. Patent No. 5,729,504.
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The claim(s)in each groupis(are) separatelypatentable from the claim(s) in any other

groups. During prosecution, each independent and dependentclaim is considered to be separately

patentable over every other claim.° As such, each ofthe above groupsis consideredto be separately

patentable over every other group.’

In particular, groups 1-5 concern a circuit, group 6 concerns a meansplusfunction

and groups 7-10 concern amethod. Since the meansplusfunction claim of group 6 and the method

claims of groups 7-10 do not necessarily encompassall 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.

Group2 is separately patentable over group 1 dueto the addedstructure of group 2.

In particular, the recitation in claim 6 that the fixed burst length is programmed by bondoptions

provides claim 6 ofgroup 2 with structurenotrecited the independent claim | 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 comparedto

group 1. Detailed reasons why claim 2 is separately distinguishable over the cited referenceis

provided in the Arguments below.

° 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
eachclaim in a patent constitutes a separate invention.).

’ ManualofPatent 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 dueto the added structure of

group 3. In particular, the recitation in claim7that the fixed burst length is programmed byvoltage

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 dependentclaim 7 in group 3 may

be found patentable over the cited reference evenif 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 whyclaim 7 is separately distinguishable overthe cited reference

is provided in the Arguments below.

Group4 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 providetimefor at least one writebackor 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 foundpatentable overthe cited

reference even if the independentclaim 1 in group 1 and the dependentclaims 6 and 7 in groups 2

and 3 are not. As such,group 4 is separately patentable as comparedto groups1, 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 addedstructure ofgroup

5. In particular, the recitation in claim 11 that the predetermined numberofinternal address signals

is chosen to meet predeterminedcriteria for sharing address and control busses provides claim 11

of group 5 with structure not recited the independentclaim 1 of group 1 or the dependentclaims6,
7 and 10 ofgroups 2-4. Therefore, the dependent claim 11 in group Smay befoundpatentable over
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the cited reference even if the independentclaim 1 in group 1 and the dependentclaims 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 meansplus function ofgroup6 is separately patentable overthe circuit ofgroups

1-5 and/or the method of groups 7-10 because group6 includes the meansto perform the claimed

functions. In particular, independent claim 12 in group 6 provides means for generating a

predetermined number ofthe internal address signals where the generation of the predetermined

numberofinternaladdresssignals is non-interruptible not necessarily providedfor in groups 1-5 and

7-10. References to the specific meansplus 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 overthe cited referenceis provided in the Arguments below.

The method of group 7 is separately patentable over the apparatus of groups 1-5

and/or the meansplus function of group 6 becausegroup 7 involves process steps and/or specific

circuit elements not necessarily in groups 1-6. In particular, independent claim 13 in group 7

providesthe step of generating a predetermined numberof the internal address signals where the

generation ofthe predetermined numberofinternal address signals isnon-interruptible. Independent

claim 1 in group 1, dependentclaims6, 7, 10, and 11 in groups 2-5, and/or independentclaim 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 maybe found patentable over the cited reference even if claim 14 in group 7
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isnot. As such, group 7 is separately patentable as compared to groups 1-6. Detailed reasons why
claim 14 is separately distinguishable over the cited reference is provided in the Arguments below.

Group 8 is separately patentable over group 7 dueto the added step of group 8. In

particular, claim 15 includes the step ofprogrammingthefixed 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 overthe cited reference evenif the independentclaim 13 in group 7 is

not. As such, group8is separately patentable as comparedto group 7. Detailed reasons whyclaim

15 is separately distinguishable overthe 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 includesthestep ofselecting the predetermined numberto provide time

for at least one writeback or refresh cycle. Independent claim 1 in group 1, dependent claims6, 7,

10, and 11 in groups 2-5, and/or independent claim 12 in group6recite 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 whyclaim 17 is separately distinguishable

over the cited reference is provided in the Arguments below.

Group 10 is separately patentable over group 1 dueto the addedstructure 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 bussesare freed up during the

generation of the predetermined numberofinternal addresssignals provides claim 21 of group 10

with structurenotrecited the independentclaim 1 of group 1. Therefore, the dependentclaim 21 in

group 10 may be found patentable over the cited reference evenifthe independentclaim 1 in group
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1 isnot. As such, group 10 is separately patentable as compared to group 1. Detailed reasons why

claim 21 is separately distinguishableoverthe cited reference is provided in the Arguments below.

VITI. ARGUMENTS

A. Selected groupings of the claims are each patentable over Cowles

35 U.S.C.§102

Asset forth in the Final Office Action,* claims 1-21 are rejected under 35 U.S.C. §

102(b) as anticipated by Cowles.

The Federal Circuit has stated that “[a]nticipation requires the presencein a single

priorart reference disclosure of each and every elementofthe claimed invention, arranged asin

the claim.”"° The Federalcircuit has addedthat the anticipation determination is viewed from one

of ordinary skill in the art: “There must be no difference between the claimed invention and the

reference disclosure, as viewed by a person ofordinary skill in the field of the invention.”!! As

explained herein below, because Cowles doesnotdisclose or suggest each and every element ofthe

presently pendingclaims, arrangedasin the claims, Cowles doesnotanticipate the presently claimed

invention.

* Page 5, paragraphno.9 of the Final Office Action mailed October 22, 2002.

” U.S. Patent No. 5,729,504.

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

"' Scripps Clinic & Research Found. V. Genentech Inc.,927 F.2d 1565, 18 U.S.P.Q.2d 1001,
1010 (Fed. Cir. 1991).
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1. Group1 (claims1, 2-5, 8, 9 and 18-20) is fully patentable over Cowles.

The presently pendingclaim 1 provides a circuit comprising a memory and a logic

circuit. The memory comprisesaplurality of storage elements each configured to read and write

data in response to an internal address signal. Thelogic circuit is configured to generate a

predetermined numberofthe internal address signals in response to (1) an external address signal,

(ii) a clock signaland(iii) one or more controlsignals. The generation ofthe predetermined number

of internal addresssignals is non-interruptible.

Cowles doesnot disclose or suggest each and every elementofthe presently pending

claim 1, arranged as in claim 1. Specifically, Cowles does not disclose or suggest the

non-interruptible generation of the predetermined numberofaddresssignals as presently claimed.

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

continuousburst of Cowles is interruptible.’ Specifically, the Examinerstates that he agrees with

Appellant’s arguments with regard to termination of a continuous burst.'4 In particular, the

Examineradmitsthat the interruptibility ofa continuousburstis supportedbythe following passages
in Cowles:'*

To terminate a continuous burst read operation, the WE* signal
merely hasto transition high prior to a falling edge of the CAS*
signal. (Column 8, lines 33-36 of Cowles; emphasis added).

 

"Title of Cowles.

9 See page 2, paragraphno.3, lines 4-6 of the Office Action mailed October 22, 2002.
4 Td.

8 Td.
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The level of the WE* signal must remain high for read and low for
write burst accesses throughout the burst access. A low to high
transition within a burst write access will terminate the burst

access, preventing further writes from occurring. A high to low
transition on WE* within a burst read access will likewise

terminate the burst read access and will place the data output 110
in a high impedance state. (Column 7, lines 34-41 of Cowles;
emphasis added).

However, the Examiner urges that while a “continuous burst” can be terminated, a

“row burst” represents a fixed burst length with no interruption.'® Despite the position taken by the

Examiner, Cowles does not appear to draw such a distinction between bursts. Specifically, with

regard to a burst from a BEDO memory, Cowlesstates:

Once the memory device begins to output data in a burst read cycle,
the output drivers 34 will continueto drivethe data lines withouttri-
stating the data outputs during CAS* high intervals dependent on
the state of the output enable 42 and write enable 36 (OE* and
WE*)controllines, 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 uponthe state ofRAS* 14, CAS* 24 and WE*
36. (Column 4,lines 63-65 of Cowles; emphasis added).

Thelevel 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 highto low transition on
WE* within a burst read accesswill likewise terminate the burst read

access and will place the data output 10 in a high impedancestate.
(Column 5, lines 4-10 of Cowles; emphasis added).

Both RAS* and CAS*going high during a burstaccesswill also
terminate the burst access cycle placing the data drivers in a high

'® See page 2, paragraph no.3, lines 6-9 ofthe Office Action mailed October 22, 2002, which
appearsto suggestthat a continuousburst can be terminated orinterrupted, 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, Cowlesclearly teachesthat there are three conditionsthat

will terminate(i.e., interrupt) a burst access:

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

2. RAS* and CAS* going high; or

3. OE* going high.’”

Cowlesis quite clear that WE* transitions will terminate both a row burst and a continuousburst

access. In particular, Cowlesstates:

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

Therefore, since Cowlesstates that a transition ofthe signal WE* during a burst can

terminate the burst in both the standard BEDOoperation and in the continuous BEDO (CBEDO)

operation, Cowles explicitly teaches that a premature termination ofa row burst can take place.

FIG. 4 of Cowles further evidences that row bursts are interruptible. Specifically,

FIG,4 illustrates a burst access starting at column address “(COLn”is terminated (i.e., interrupted)

'’ However,the state of OE*, arguably, mayhavelittle, if anything, to do with generating
a predetermined numberofinternal addresses.
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when the signal WE* transitions from low to high.'® Furthermore, Cowles shows addressing

sequencesfor burst lengths of 2, 4, and 8 cycles.'? However, FIG. 4 of Cowlesillustrates a burst

accessstarting at the column address “COLp”is interrupted after only three cycles by the signal

RAS* rising.”” With regard to the operationsillustrated in FIG. 4, Cowles furtherstates:

It will be appreciated that the read and write operations performed on
a single memory row of the memory ofFIG.5 are identical to the
operation of the memory ofFIG. 1 as shown in FIG.3. Thatis, after
completing a burst read, the WE*signaltransitions 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,”’ Cowles does not disclose or suggest

generating a predetermined number of internal address signals, where the generation of the

predetermined number ofinternal address signals is non-interruptible, as presently claimed.

Furthermore, contrary to the position taken by the Examiner,” merely because

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

'§ See column 6, lines 1-6 of Cowles.

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

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

*' See page 2, paragraphno.3, lines 6-9 of the Office Action mailed October 22, 2002.

” See page2,last two lines through page3, 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* cannottransition
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 Examineronlypertainsto termination ofaburst

inresponseto a transition ofthe signal RAS*. Thepassageis silent with respectto 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 BEDOoperation andin the continuous BEDO (CBEDO)

operation. In particular, Cowlesstates:

The control circuit[r]y determines when a current data burst should
be terminated based upon the states of RAS* 114, CAS* 124 and
WE* 136. Inthe standard BEDOoperation 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, controlcircuitry 138 does not terminateaburst
operation when CAS* and RAS* gohigh, 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 priorto 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 responseto the

signal.” Furthermore,the fact that Cowles addresses a way to avoid a premature termination of a

burst due to the signal RAS* is acknowledgment that the burst can be prematurely terminated

(i.¢.,interrupted). Therefore, the burst is not non-interruptible, as presently claimed.

*3 See column 11, lines 37-41 and column 12, lines 36-40 of Cowles.
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Because Cowles teachesthat a burst can be terminatedbyat least a transition ofa

write enable signal WE* during a read or write access, whether in a BEDO or a CBEDOoperating
mode, Cowles fails to disclose or suggest the non-interruptible generation of a predetermined
numberof internal address signals, as presently claimed. Therefore, Cowles does not disclose or
suggest each and every element of the presently pending claim 1, arranged as in the presently
pending claim 1. As such,the presently pending claim 1 is fully patentable over the cited reference”
and the rejection should be reversed.

2. Group2 (claim 6) is fully patentable over Cowles

Claim 6 dependsindirectly from claim 1 and, therefore, includes the limitations of

claim 1. Consequently, the arguments presentedin support ofthe patentability ofclaim 1 are hereby
incorporated by reference in support of claim 6. Claim 6 furtherrecites that a fixed burst lengthis
programmed by bondoptions.

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.” In particular, the Office Action fails to point to any specific language orfigure in Cowles
that is considered to disclose or suggest a fixed burst length is programmed by bond options, as

ne

24 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. 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).

°5 Appellant’s representative has downloadedan electric version ofthe Cowles reference and
performed a search for the words “bond”and “bond option”, with no such occurrences.
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presently claimed.”® Furthermore, the position taken in the Office Action that“it is well knownin

the art to include multiple modes of operation selected by bond options’”’ 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 presentin the
thing described in the reference, and it would be so recognized by
personsofordinary skill.”

Even assuming, arguendo,it is well known intheart to include multiple modes of

operation selected by bond optionsas urged by the Examiner,” the Examinerfailed to present any

evidence that a person of ordinary skill would recognize bond options for programming a burst

length are necessarily present in Cowles. Inherency requires certainty of results, not mere

possibility.” Therefore, because Cowles doesnotdisclose or suggest each and every elementofthe

presently pending claim 6, arranged as in the present claim 6, the Examiner failed to meet the

6 See page6, lines 9-12 of the Office Action mailed October 22, 2002.

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

*8 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 discloseeither
expressly or under the principles of inherency, every limitation of the claim’).

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

*See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc., 9 U.S.P.Q. 2d 1001 (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.*' As such, the presently

pending claim6is 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, includesthe 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 furtherrecites that a fixed burst length is

programmed by voltage levels on external pins.

Cowles doesnotdisclose or suggest each and every elementofthe presently pending

claim 7. Specifically, Cowlesis silent regarding programminga fixed burst length by voltagelevels

on externalpins.” In particular, the Examinerfailed to point to any specific languageorfigure in

Cowles that is considered to disclose or suggest a fixed burst length is programmed by voltage

levels on external pins, as presently claimed.** Furthermore, the conclusory statementin the Office

Action that “it is inherent to have voltage levels for each burst’** does not adequately address whg q y y

* Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick Co.,221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presencein a single prior art reference disclosure ofeach
and every elementof the claimed invention, arranged as in the claim). Jn re Skinner, 2 USPQ2d
1788, 1788-89 (B.P.A.I. 1986) (“[i]t is by now well settled that the burden ofestablishing aprima
facie case ofanticipation resides with the Patent and Trademark Office”). See also Exparte Natale,
11 USPQ2d 1222, 1226 (B.P.A.I. 1989).

* Appellant’s representative has downloaded anelectronic version of the Cowlesreference
and performeda search for the words “bond”and “bond option”, with no such occurrences.

* See page6, lines 9-12 of the Office Action mailed October 22, 2002.

* See page6, lines 9-12 of the Office Action mailed October 22, 2002.
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a personofordinary skill would recognize programminga fixed burst length by voltagelevels

on externalpins 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
personsofordinary skill.*°

The Examiner has presented no evidenceto support such a position.*® Inherency requires certainty

of results, not mere possibility.*’

Thus, the Examinerfailed to factually establish that Cowles discloses or suggests

each and every element of the presently pending claim 7, arranged as in the present claim 7.*°

Therefore, the Examinerhas 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.

* Continental Can Co. USA v. MonsantoCo., 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 requiresthat the priorart reference discloseeither
expressly or under the principles of inherency, every limitation of the claim”).

*© See page 6, lines 13-15 of the Office Action.

*” 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).

* Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland Golf Co., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Scripps Clinic
& Research Found. v. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed. Cir. 1991).

* In re Skinner, 2 USPQ2d 1788, 1788-89 (B.P.A.L. 1986). See also Ex parte Natale, 11
USPQ2d 1222, 1226 (B.P.A.I. 1989) (“i]t is by now well settled that the burdenofestablishing a
primafacie case of anticipation resides with the Patent and Trademark Office”).
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4. Group4 (claim 10) is fully patentable over Cowles

Claim 10 dependsindirectly from claim 1 and, therefore, includesthe limitations of

claim 1. Consequently, the arguments presented in support of the patentability ofclaim 1 are hereby

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

numberof internal address signals is chosen to provide time for at least one writeback or refresh

cycle.”

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

claim 10. Specifically, Cowles is silent regarding choosing the predetermined numberofinternal

address signals to providetimeforat least one writebackor refresh cycle.*’ In particular,the lines

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

predetermined numberofinternal addresssignals to provide timeforat least one writeback or refresh

cycle, as presently claimed.” The Federal Circuit has stated:

To serve as anticipation, when the reference is silent about the
asserted inherent characteristic, such gap in the reference may be
filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily present in the
thing described in the reference, and it would be so recognized by
personsofordinary skill.“

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

“' 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.

”See page6, line 20 through page7, line 2 of the Office Action mailed October 22, 2002.

“3 Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished) (“under section 102(b), anticipation requiresthat the prior art referencedisclose either
expressly or underthe principles of inherency, every limitation of the claim”).
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The Examinerfailed to present any evidencethat a person of ordinary skill would

recognize that Cowles necessarily chooses a burst length to provide timefor at least one writeback

orrefresh cycle.“ Inherency requires certainty ofresults, not mere possibility.* Therefore, because

Cowles does not disclose or suggest each and every elementofthe presently pending claim 10,

arranged as in the present claim 10, the Examiner failed to meet the Office’s burden of factually

establishing a primafacie case of anticipation.** As such, the presently pending claim 10 is fully

patentable over the cited reference and the rejection should be reversed.

5. Group 5 (claim 11)is fully patentable over Cowles

Claim 11 dependsdirectly 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 ofinternal address signals is chosen to meet predeterminedcriteria for sharing address and

control busses.

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

claim 11. Specifically, Cowlesis silent regarding choosing the predetermined numberofinternal
 

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

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

“° Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick Co.,221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presencein 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) (“[iJt 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 predeterminedcriteria for sharing address and control busses.*” In particular,

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

predetermined numberofinternal address signals to meet predeterminedcriteria for sharing address

and control busses,as presently claimed.*® The Federal Circuit has stated:

To serve as anticipation, when the reference is silent about the
asserted inherent characteristic, such gap in the reference may be
filled with recourse to extrinsic evidence. Such evidence must make
clear that the missing descriptive matter is necessarily present in the
thing described in the reference, and it would be so recognized by
personsofordinary skill.”

The Examiner failed to present any evidencethat a person ofordinary skill would

recognize that Cowles necessarily choosesa burst length to meet predeterminedcriteria for sharing

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

Therefore, because Cowles does not disclose or suggest each and every elementof the presently

pending claim 11, arranged as in the present claim 11, the Examiner failed to meet the Office’s

 

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

* See page7, lines 3-6 of the Office Action mailed October 22, 2002.

” Continental Can Co. USAv. 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) (“undersection 102(b), anticipation requiresthat the prior art reference discloseeither
expressly or underthe principles of inherency, every limitation of the claim’).

”° See page7, lines 3-6 of the Office Action mailed October 22, 2002.

*' See, e.g., Ethyl Molded Products Co.v. Betts Package, Inc., 9 U.S.P.Q. 2d 1001 (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 offactually establishing aprimafacie caseofanticipation.” As such,the presently pending

claim 11 is fully patentable over the cited reference and the rejection should bereversed.

6. Group6 (claim 12) is fully patentable over Cowles

Thepresently pending claim 12 provides (a) meansfor reading data from and writing

data to a plurality of storage elementsin responseto a plurality of internal address signals and (b)

meansfor generating a predetermined numberofthe internal address signals in responseto(i) an

external addresssignal, (ii) a clock signaland(iii) one or more controlsignals, where the generation

of the predetermined numberof internal address signals is non-interruptible.

Cowles doesnotdisclose or suggest each and every elementofthe presently pending

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

non-interruptible generation ofthe predetermined numberofaddresssignals, as presently claimed.

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

continuous burst of Cowlesis interruptible.™ Specifically, the Examinerstates that he agrees with

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

* Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick Co. »221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presence in a singleprior art reference disclosure ofeach
and every element of the claimed invention, arranged asin the claim). Jn re Skinner, 2 USPQ2d
1788, 1788-89 (B.P.A.I. 1986) (“[i]t is by now well settled that the burdenof 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),

“Title of Cowles.

™ See page 2, paragraph no. 3, lines 4-6 ofthe Office Action mailed October 22, 2002.

55 Td
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Examiner admits that the interruptibility ofa continuousburst is supported by the following passages

in Cowles:°°

To terminate a continuous burst read operation, the WE* signal
merely has to transition high prior to a falling edge of the CAS*
signal. (Column 8, lines 33-36 of Cowles; emphasis added).

The level of the WE* signal must remain high for read and low for
write burst accesses throughout the burst access. A low to high
transition within a burst write access will terminate theburst
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 andwill place the data output 110
in a high impedance state. (Column 7, lines 34-41 of Cowles;
emphasis added).

However, the Examiner urges that while a “continuous burst” can be terminated, a

“row burst” represents a fixed burst length with no interruption.’ Despite the position taken by the

Examiner, Cowles does not appear to draw such a distinction between bursts. Specifically, with

regard to a burst from a BEDO memory, Cowlesstates:

Once the memory device beginsto output data in a burst read cycle,
the output drivers 34 will continue to drive the data lines withouttri-
stating the data outputs during CAS* high intervals dependent on
the state of the output enable 42 and write enable 36 (OE* and
WE*)controllines, thus allowing additional timefor 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 uponthestate ofRAS* 14, CAS* 24 and WE*
36. (Column 4,lines 63-65 of Cowles; emphasis added).

°° Td.

*” See page2, paragraphno.3, lines 6-9 of the Office Action mailed October 22, 2002, which
appears to suggest that a continuous burst can be terminatedor interrupted, while a row burst cannot.
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Thelevel of the WE* signal must remain high for read and low
for write burst accesses throughoutthe burstaccess. 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 accesswill likewise terminate the burst read

access and will place the data output 10 in a high impedancestate.
(Column 5, lines 4-10 of Cowles; emphasis added).

Both RAS* and CAS* going high during a burst access will also
terminate the burst accesscycle 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, Cowlesclearly teachesthat there are three conditionsthat

will terminate (i.e., interrupt) a burst access:

1, WE*transitioning,either from low to high or from highto low;

2. | RAS* and CAS* going high; or

3. OE* going high.*

Cowles is quite clear that WE*transitions will terminate both a row burst and a continuousburst

access. In particular, Cowlesstates:

The control circuit[r]y determines when a current data burst should
be terminated based upon the states of RAS* 114, CAS* 124 and
WE* 136. Inthe standard BEDO operation described above, control
circuitry 138 terminated a data burst when WE*transitioned

during a burst, or when both CAS* and RAS* transitioned high. In
a CBEDO operation, control circuitry 138 does not terminate a burst
operation when CAS* and RAS*go high, but looks to WE* for an
indication that a burst operation is to be terminated. (Column 7,
lines 52-61 of Cowles; emphasis added).

To terminate a continuous burst read operation, the WE* signal
merely hasto transition high priorto a falling edge of the CAS*
signal. (Col. 8, ll. 33-36 of Cowles; emphasis added).

** However, the state of OE*, arguably, may havelittle, if anything, to do with generating
a predetermined numberof internal addresses.
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Therefore, since Cowlesstates that a transition ofthe signal WE* during a burst can

terminate the burst in both the standard BEDOoperation andin the continuous BEDO (CBEDO)

operation, Cowles explicitly teaches that a premature termination of a row burstcan take place.

FIG. 4 of Cowlesfurther evidencesthat row bursts are interruptible. Specifically,

FIG,4 illustrates a burst access starting at column address “COLn”is terminated (i.e., interrupted)

when the signal WE* transitions from low to high.” Furthermore, Cowles shows addressing

sequences for burst lengths of 2, 4, and 8 cycles. However, FIG. 4 of Cowlesillustrates a burst

access starting at the column address “COLp”is interrupted after only three cycles by the signal

RAS* rising.” With regard to the operationsillustrated in FIG. 4, Cowlesfurtherstates:

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. Thatis, after
completing a burst read, the WE* signaltransitions low and the next
falling edge of CAS* latches a new column addressfor 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
withouteffecting the operation ofthe memory support system.It will
further be appreciated by those skilled in the art that the memory
device of FIG.5 can operate with burst lengths of2, 4, 8, or full row
cycles. (Column 8, lines 37-50 of Cowles; emphasis added),

 

°° See column 6, lines 1-6 of Cowles.

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

*! See FIG. 4 and column 6, lines 6-9 of Cowles.
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Therefore, despite the position taken by the Examiner,” Cowles does not disclose or suggest

generating a predetermined numberof internal address signals, where the generation of the

predetermined numberofinternal address signals is non-interruptible, as presently claimed.

Furthermore, contrary to the position taken by the Examiner,” merely because

Cowles teaches that a premature termination of a burst may be avoided,it does notnecessarily (or

logically) follow that the burst is non-interruptible, as presently claimed. Specifically, Cowles

recites that:

To avoid a premature termination ofa burst, RAS* cannottransition
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 Examineronlypertains to termination ofa burst

in responsetoatransition ofthe signal RAS*. The passageis silent with respectto 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, Cowlesstates:

The control circuit[r]y determines when a current data burst should
be terminated based upon the states of RAS* 114, CAS* 124 and
WE*136. Inthe standard BEDO operation described above, control
circuitry 138 terminated a data burst when WE*transitioned

during a burst, or when both CAS* and RAS* transitioned high. In
a CBEDOoperation, control circuitry 138 does not terminate a burst
operation when CAS* and RAS*go high, but looks to WE* for an
indication that a burst operation is to be terminated. (Column 7,
lines 52-61 of Cowles; emphasis added).

See page 2, paragraphno.3, lines 6-9 of the Office Action mailed October22, 2002.

® See page 2, last twolines through page3, line 3 of the Office Action mailed October22,
2002.
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To terminate a continuous burst read operation, the WE* signal
merely hasto 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 ofoperation of the memory device includes(i) receiving

a signal on a write enable input and(ii) terminating the step of outputting data in responseto the

signal. Furthermore,the fact that Cowles addresses a way to avoid a premature termination of a

burst due to the signal RAS* is acknowledgment that the burst can be prematurely terminated

(i.e.,interrupted). Therefore, the burst is not non-interruptible, as presently claimed.

Because Cowles teaches that a burst can be terminated by at least a transition of a

write enable signal WE* during a read or write access, whether in a BEDO or a CBEDOoperating

mode, Cowles fails to disclose or suggest the non-interruptible generation of a predetermined

numberofinternal address signals, as presently claimed. Therefore, Cowles does not disclose or

suggest each and every clementof the presently pending claim 12, arranged asin the presently

pending claim 12. As such, the presently pending claim 12 is fully patentable over the cited

reference™ and the rejection should bereversed.

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

® Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland Golf Co., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed. Cir. 2001); Scripps Clinic
& Research Found. v. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed.Cir. 1991).
Scripps Clinic & Research Found. V. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010
(Fed. Cir. 1991).
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7. Group7 (claims 13, 14 and 16) is fully patentable over Cowles

The presently pending claim 13 provides the steps of (a) accessing a memory in

responseto a plurality of intemal address signals and (b) generating a predetermined numberofthe

internal address signals in responseto (i) an extemal 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. |

Cowles doesnot disclose or suggest each and every elementofthe presently pending

claim 13, arranged as in claim 13. Specifically, Cowles does not disclose or suggest the

non-interruptible generation of the predetermined numberofaddress signals as presently claimed.

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

continuous burst of Cowles is interruptible. Specifically, the Examinerstates that he agrees with

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

Examiner admitsthat the interruptibility ofa continuousburstis supported by the following passages

in Cowles:”

To terminate a continuous burst read operation, the WE*signal
merely has to transition high prior to a falling edge of the CAS*
signal. (Column 8, lines 33-36 of Cowles; emphasis added).

The level of the WE* signal must remain high for read and low for
write burst accesses throughout the burst access. A low to high
transition within a burst write access will terminate the burst

Title of Cowles.

*’ See page 2, paragraphno.3, lines 4-6 of the Office Action mailed October 22, 2002.

8 Td.

° Td.
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access, preventing further writes from occurring. A high to low
transition on WE* within a burst read access will likewise

terminate the burst read access and will place the data output 110
in a high impedance state. (Column 7, lines 34-41 of Cowles;
emphasis added).

However, the Examiner urges that while a “continuous burst” can be terminated, a

“row burst” represents a fixed burst length with no interruption.” Despite the position taken by the

Examiner, Cowles does not appear to draw suchadistinction between bursts. Specifically, with

regard to a burst from a BEDO memory, Cowlesstates:

Once the memory device begins to output data in a burst read cycle,
the output drivers 34 will continueto drive the data lines withouttri-
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 uponthestate ofRAS* 14, CAS* 24 and WE*
36. (Column 4, lines 63-65 of Cowles; emphasis added).

Thelevel of the WE* signal must remain high for read and low
for write burst accesses throughoutthe 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 impedancestate.
(Column 5, lines 4-10 of Cowles; emphasis added).

Both RAS* and CAS*going high during a burst access will also
terminate the burst access cycle placing the data drivers in a high
impedance output state, and resetting the burst length counter.
(Column 5, lines 25-28 of Cowles; emphasis added).

” See page 2, paragraph no. 3, lines 6-9 ofthe Office Action mailed October22, 2002, which
appears to suggest that a continuousburst can be terminated or interrupted, while a row burstcannot.
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Thus, in BEDO memories, Cowlesclearly teachesthat there are three conditionsthat

will terminate(i.e., interrupt) a burst access:

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

2. RAS* and CAS* going high; or

3, OE* going high.”

Cowles is quite clear that WE* transitions will terminate both a row burst and a continuousburst

access. In particular, Cowlesstates:

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 BEDOoperation described above, control
circuitry 138 terminated a data burst when WE*transitioned

during a burst, or when both CAS* and RAS* transitioned high. In
aCBEDOoperation, control circuitry 138 does not terminate a burst
operation when CAS* and RAS* gohigh, 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, Il. 33-36 of Cowles; emphasis added).

Therefore, since Cowlesstates that a transition ofthe signal WE* during a burst can

terminate the burst in both the standard BEDOoperation andin the continuous BEDO (CBEDO)

operation, Cowles explicitly teaches that a premature termination of a row burst can take place.

FIG.4 of Cowles further evidences that row bursts are interruptible. Specifically,

FIG.4 illustrates a burst access starting at column address “COLn’is terminated (i.e., interrupted)

” However, the state of OE*, arguably, may havelittle, if anything, to do with generating
a predetermined numberofinternal addresses.
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when the signal WE* transitions from low to high.” Furthermore, Cowles shows addressing

sequences for burst lengths of 2, 4, and 8 cycles.” However, FIG. 4 of Cowlesillustrates a burst

access starting at the column address “COLp”is interrupted after only three cycles by the signal

RAS* rising.” With regard to the operationsillustrated in FIG. 4, Cowles furtherstates:

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. Thatis, after
completing a burst read, the WE*signaltransitions low andthe next
falling edge of CAS* latches a new column addressfor a burst write
operation. Likewise, the timing diagram ofFIG. 4 depicting burst
write access cycles followed by burst read cycles can bereplicated
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.Itwill
further be appreciated by thoseskilled 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,” Cowles does not disclose or suggest

generating a predetermined number of internal address signals, where the generation of the

predetermined numberof internal address signals is non-interruptible, as presently claimed.

Furthermore, contrary to the position taken by the Examiner,” merely because

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

” See column 6, lines 1-6 of Cowles.

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

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

” See page2, paragraphno.3, lines 6-9 of the Office Action mailed October 22, 2002.

7 See page 2, last twolines through page3, line 3 of the Office Action mailed October22,
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* cannottransition
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 onlypertainsto termination of a burst

in responseto a transition ofthe signal RAS*. The passageis silent with respectto 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, Cowlesstates:

The control circuit[r]y determines when a current data burst should
be terminated based upon the states of RAS* 114, CAS* 124 and
WE*136. Inthe standard BEDO operation described above, control
circuitry 138 terminated a data burst when WE* transitioned

during a burst, or when both CAS* and RAS* transitioned high. In
a CBEDOoperation, 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 operationis to be terminated. (Column 7,
lines 52-61 of Cowles; emphasis added).

To terminate a continuous burst read operation, the WE* signal
merely hasto transition high priorto a falling edge of the CAS*
signal. (Col. 8, ll. 33-36 of Cowles; emphasis added).

Cowles expressly states that the method ofoperation of the memory device includes (i) receiving

a signal on a write enable input and(ii) terminating the step of outputting data in responseto the

signal.” Furthermore, the fact that Cowles addresses a way to avoid a premature termination of a

burst due to the signal RAS* is acknowledgment that the burst can be prematurely terminated

(i.e.,interrupted). Therefore, the burst is not non-interruptible, as presently claimed.

” See column 11, lines 37-41 and column 12, lines 36-40 of Cowles.
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Because Cowles teaches that a burst can be terminatedbyatleast a transition of a

write enable signal WE* duringa 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

numberofinternal address signals, as presently claimed. Therefore, Cowles does notdisclose or

suggest each and every elementofthe presently pending claim 13, arranged as in the presently

pending claim 13. As such,the claims ofGroup 7 are fully patentable overthe cited reference” and

the rejection should be reversed.

8. Group 8 (claim 15)is fully patentable over Cowles

Claim 15 depends indirectly from claim 13 and, therefore, includesthe 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

programmingstep is performed using bond options.

Cowles does notdiscloseor suggest each and every elementofthe presently pending

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

fails to point to any specific languageor figure in Cowlesthat is considered to disclose or suggest

 

8 Brown v. 3M, 60 USPQ2d 1375, 1376 (Fed. Cir. 2001) citing Karsten Mfg. Corp. v.
Cleveland Golf Co., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 (Fed.Cir. 2001); Scripps Clinic
& Research Found. v. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010 (Fed. Cir. 1991).
Scripps Clinic & Research Found. V. Genentech Inc., 927 F.2d 1565, 18 U.S.P.Q.2d 1001, 1010
(Fed. Cir. 1991).

” Appellant’s representative has downloadedanelectric 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.® Furthermore, the

position taken in the Office Actionthat “it is well knownin the art to include multiple modes of

operation selected by bond options’*’ does not adequately address the deficiencies of Cowlesto

support the rejection under 35 U.S.C. § 102. In particular, the Federal Circuit hasstated:

To serve as anticipation, when the reference is silent about the
asserted inherent characteristic, such gap in the reference may be
filled with recourseto 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
personsofordinary skill.”

Even assuming, arguendo,it is well known intheart to include multiple modes of

operation selected by bond optionsas urged by the Examiner,” the Examinerfailed to present any

evidencethat a person ofordinary skill would recognize a programmingstep performed using bond

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

possibility.’ Therefore, because Cowles doesnot 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

*° See page6, lines 9-12 of the Office Action mailed October 22, 2002.

*' See page6, lines 9-12 of the Office Action mailed October 22, 2002.

* Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted, emphasis added) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir.
1993) (unpublished) (“under section 102(b), anticipation requiresthat the priorart reference disclose
either expressly or underthe principles of inherency, every limitation of the claim”).

® See page6, lines 9-12 of the Office Action mailed October 22, 2002.

™ See, e.g., Ethyl Molded Products Co.v. Betts Package, Inc., 9 U.S.P.Q. 2d 1001 (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.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 dependsdirectly 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 numberofinternal address signals to provide time for at least one

writeback orrefresh cycle.*°

Cowles does notdisclose or suggest each and every elementofthe presently pending

claim 17. Specifically, Cowles is silent regarding selecting the predetermined numberofinternal

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

In particular, the lines of Cowles cited by the Examiner in support of the rejection do not address

selecting the predetermined numberofinternal address signals to provide time for at least one

writeback or refresh cycle, as presently claimed.®= The Federal Circuit has stated:

* Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick Co.,221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presencein a single prior art reference disclosure ofeach
and every elementof the claimed invention,arrangedas in the claim). Jn re Skinner, 2 USPQ2d
1788, 1788-89 (B.P.A.L. 1986)(“[i]t is by now well settled that the burden of establishing a prima

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

*° See page 3, paragraphno.12 ofthe final Office Action dated May 24, 2002.

*” Appellant’s representative has downloaded anelectric version ofthe Cowlesreference and
performed a search for the words“‘writeback”and “refresh”, with no such occurrences.

*8 See page6,line 20 through page7,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 presentin the
thing described in the reference, and it would be so recognized by
personsofordinary skill.”

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

recognize that selecting a burst length to provide time for at least one writeback or refresh cycle is

necessarily present in Cowles.” Specifically, the sections of Cowles cited by the Examiner in

support of the rejection of claim 17 provide:

To terminate a continuous burst read operation, the WE* signal
merely has to transition high prior to a falling edge of the CAS*
signal.

36K

To avoid a premature termination of a burst, RAS* cannottransition
high until after the last column associated with each row has been
latched.”!

The portions of Cowles cited by the Examinerare silent regarding selecting the predetermined

numberof internal address signals to provide time for at least one writeback or refresh cycle, as

presently claimed. Furthermore, the Examinerprovided noline ofreasoning whythe passages were

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

® Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 20 USPQ 2d 1746, 1749 (Fed.
Cir. 1991) (citations omitted) See also In re Sun, 31 USPQ 2d 1451, 1453 (Fed. Cir. 1993)
(unpublished) (“under section 102(b), anticipation requiresthat the priorart referencedisclose either
expressly or underthe principles of inherency, every limitation of the claim”).

» See page 6, line 20 through page7,line 2 of the Office Action mailed October 22, 2002.

*! See page 6, line 20 through page7, line 2 of the Office Action mailed October 22, 2002
(citing column 8, lines 33-36 and 63-65 of Cowles).

Docket Number:0325.00309

Application No.: 09/504,344 37

NANYA TECHNOLOGYEXHIBIT 1002
NANYA TECHNOLOGYCORP. V. MONTEREY RESEARCH, LLC



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

  

device ofCowles. Inherency requires certainty ofresults, not mere possibility.” Therefore, because

Cowles doesnot disclose or suggest each and every element ofthe 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.” 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 dependsdirectly from claim 1 and, therefore, includes the limitations of

claim 1. Consequently, the argumentspresentedin support ofthe patentability ofclaim 1 are hereby
incorporated by reference in support of claim 21. Claim 21 furtherrecites that the circuit further

comprises address and control busses configured to present the external address signal and one or

more controlsignals, where the bussesare freed up during the generation of the predetermined

numberof internal addresssignals.

Cowles does not disclose or suggest each and every elementofthe presently pending

claim 21, arrangedas in the presently pending claim 21. Specifically, Cowlesis silent regarding

address and control busses configuredto present the external address signal and one or morecontrol

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

” 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).

*3 Lindemann Maschinenfabrik GmbHv. American Hoist & Derrick Co. »221 USPQ 481, 485
(Fed. Cir. 1984). (Anticipation requires the presenceina single prior art reference disclosure ofeach
and every element of the claimed invention, arranged asin the claim). Jn 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
jacie case ofanticipation resides with the Patent and Trademark Office”). See also Exparte Natale,
11 USPQ2d 1222, 1226 (B.P.A.I. 1989).

Docket Number:0325.00309

Application No.: 09/504,344 38

NANYA TECHNOLOGYEXHIBIT 1002
NANYA TECHNOLOGYCORP. V. MONTEREY RESEARCH, LLC



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

  

internal address signals, as presently claimed.” In particular, the lines of Cowles cited by the

Examinerin 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 bussesare freed up during

the generation of the predetermined numberofinternal address signals, as presently claimed.”

Furthermore, the Federal Circuit has stated:

To serve as anticipation, when the reference is silent about the
asserted inherent characteristic, such gap in the reference may be
filled with recourse to extrinsic evidence. Such evidence must make

clear that the missing descriptive matter is necessarily present in the
thing described in the reference, and it would be so recognized by
personsofordinary skill.*®

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

recognize that Cowles necessarily presents address and control busses configured to present the

external address signal and one or more control signals, where the busses are freed up during the

generation of the predetermined numberof internal address signals, as presently claimed.”

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

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

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

*6 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) (“undersection 102(b), anticipation requires that the prior art referencedisclose either
expressly or under the principles of inherency, every limitation ofthe claim’).

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

°8 See, e.g., Ethyl Molded Products Co. v. Betts Package, Inc., 9 U.S.P.Q. 2d 1001 (E.D.Ky
1988). See also, In re Oelrich, 666 F.2d 578, 581, 212 USPQ 323, 326 (C.C.P.A. 1981).
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claims are not rendered anticipated or obvious by the cited reference. However, should the Board

find the arguments herein in support of independentclaims 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.

SAD. art
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.

Docket Number:0325.00309

Application No.: 09/504,344 43

NANYA TECHNOLOGYEXHIBIT 1002
NANYA TECHNOLOGYCORP. V. MONTEREY RESEARCH, LLC



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

  

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

said predetermined number of internal address signals is chosen to

meet predetermined criteria for sharing address and control busses.

12. (AMENDED) A circuit comprising:

means for reading data from and writing data to a

plurality of storage elements in response to a plurality of

internal address signals; and

means for generating a predetermined number of said

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

Signal, (ii) a clock signal and (iii) one or more control signals,

wherein said generation of said predetermined number of internal

address signals is non-interruptible.

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

data transfer comprising the steps of:

accessing a memory in response to a plurality of internal

address signals; and

generating a predetermined number of said internal

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

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

14. The method according to claim13, further comprising

the step of programming said predetermined number.

15. The method according to claim 14, wherein said

programming step is performed using bond options.

16. The method according to claim 14, wherein said

programming step is performed using voltage levels.

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

comprising the step of selecting said predetermined number to

provide time for at least one writeback or refresh cycle.

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

Circuit comprises a counter configured to generate said

predetermined number of internal address signals.

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

said external address signal comprises an initial address for data

transfers to and from said memory.

Docket Number:0325.00309

Application No.: 09/504,344 45

NANYA TECHNOLOGYEXHIBIT 1002
NANYA TECHNOLOGYCORP. V. MONTEREY RESEARCH, LLC



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

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

circuit is an integrated circuit.

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

comprising address and control busses configured to present said

external address signal and said one or more control signals,

wherein said busses are freed up during the generation of said

predetermined number of internal address signals.
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DETAILED ACTION

Drawings

1. The application having been allowed, formal drawings are
required in response to this Office Action.

Allowable .Subject Matter

2. The following is an examiner's statement of reasons for

allowance: the prior art discloses an integrated circuit memory
device which can operate at high data speeds. The integrated
circuit memory can output data of a “fixed burst length” ina
continuous stream while rows of the memory are accessed.

However, to terminate a continuous burst read Operation, the WE

signal merely has to transition high prior to a falling edge of
the CAS signal (see, for example, Cowles). thus prior art of

record does not teach or fairly suggest the non-interruptible

generation of a predetermined number of internal address signals.
Accordingly, the invention as claimed is not seen to be

anticipated or made obvious, within the meaning of -35 U.S.C. 103,
by the prior art of record.

3. Any comments considered necessary by applicant must be

submitted no later than the payment of the issue fee and, to
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avoid processing delays, should preferably accompany the issue

fee. Such submissions should be clearly labeled "Comments on

Statement of Reasons for Allowance."

Any inquiry concerning this communication or earlier

communications from the examiner should be directed to Mehdi

Namazi whose telephone number is (703) 306-2758. The examiner

can normally be reached on Monday-Friday from 8:00 to 4:30.

If attempts to reach theexaminer 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.

M. iif, Donald A. YSparks
J 3° 03 Supervisory Patent Examiner

TC 2100
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1

MEMORY DEVICE WITH FIXED LENGTH
NON INTERRUPTIBLE BURST

FIELD OF THE INVENTION

The present invention relates to memory devices gener-
ally and, more particularly, to a memory devicethat 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 reduceactivity on the
address and control buses. The burst modeof a conventional
synchronous SRAM can bestarted 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 inaburst application is difficult
because of the need to refresh. Completely hiding refresh
cycles(e.g., refreshing data without the need for interrupts)
in a DRAM cannot happen with conventional memory
devices due to architecture choices that have been made.
Data word bursts can be interrupted while in progress since
conventional architectures support both burst and single
access modes. Conventional DRAM access takes about 10
ns to get data, but nearly 20 ns to complete writeback and
equalization. The addition of another 20 ns for a refresh
results in a total access of 40ns.

Since the data burst transfers of conventional memories
can be interrupted andsingle accesses made, the amount of
time that the data, address and control bussesarenot 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 devicethat has a
fixed burst length.

SUMMARYOF THE INVENTION

Thepresent invention concemsan integrated circuit com-
prising a memory and a logic circuit. The memory may
comprise a plurality of storage elements each configured to
tead and write data in responseto an internal address signal.
Thelogic circuit may be configured to generate a predeter-
mined numberofthe 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
numberof internal address signals may be non-interruptible.

The objects, features and advantagesofthe 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; Giii) free
up the address bus and control bus for a number ofcycles;
(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 knownfixed burst length
of data words; and/or (vi) operate at higher frequencies
without needinginterrupts to perform refreshes of data,
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BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG.1 is a block diagram illustrating a preferred embodi-
ment of the present invention;

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

FIG. 3 is a detailed block diagram of a circuit 102'
illustrating an alternative embodimentof the circuit 102 of
FIG. 1;

FIG. 4 is a flow diagram illustrating an example burst
address sequence;

FIGS.5A and5B are diagramsillustrating example opera-
tions of a 4 word (FIG. 5A) and an 8 word (FIG. 5B)fixed
burst access in accordance with the present invention; and

FIG, 6 is a diagram illustrating an example operation
where a burst length may be long enough to include a
writeback and a refresh cycle.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to FIG. 1, a block diagram ofa 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, asa 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 havean 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 feceive 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., DATAOUT). The various
signals are generally “on” (e.g., a digital HIGH, or 1) or
“off” (e.g., a digital LOW, or 0). However, the particular
polarities of the on (e.g., asserted) and off (e.g., de-asserted)
states of the signals may be adjusted(e.g., reversed) accord-
ingly to meet the design criteria of a particular implemen-
tation.

The signal ADDR_EXT may be, in one example, an
extemal 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 maybe a control signal that
may be inafirst state or a second state. When the signal
R/Wb isin thefirst state, the circuit 100 will generally read
data from the memory circuit 104 for presentation as the
signal DATA__OUT. When thesignal 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 maybe,in one example, used as a control
signal. The circuit 100 may be configuredto transfer a fixed
numberof words to or from the memory 104 in response to
the signals ADV, CLK and R/Wb. Whenthesignal ADV is
asserted, the circuit 100 will generally begin transferring a
predetermined number of words. The transfer is generally
non-interruptible. In one example, the signal ADV may
initiate the generation of a number of addresses for presen-
tation as the signal ADDR__INT.

The signals ADV and LOAD maybe, 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/LDbis in the first state, the
circuit 102 will generally load an address presented by the
signal ADDR_EXT asan initial address. When the signal
ADV/LDbis 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 mayben-bits wide.
Oncethecircuit 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-intermuptible burst).

The signal BURST may be, in one example, a configu-
ration signal for programming the fixed numberof 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 bondoptions,(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 withoutaffecting exter-
nal environment) inside a knownfixed burst length of data
words. Thefixed 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 meetthe 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.

Thecircuit 100 may be configuredto provideafixed burst
length that may suit the requirements of network customers
whotypically 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 busfor
a known numberof cycles. The address and control busses
may be shared by a number of memory devices. The circuit
100 may provide a morereliable and/or accurate burst than
is possible with multiple chips.

Referring to FIG.2, a detailed block diagram illustrating
implementation ofthe circuit 102 is shown. Thecircuit 102
may comprise an address counter register 126 and a burst
counter 128. The address counter register 126 generally
receives the signals ADDR_EXT, LOAD, and CLK. The
address counter register 126 may be configured to present
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the signal ADDR_INT. The signal ADV and the signal
BURST may bepresentedto a burst counter 128. The signal
CLK maybepresented at an input 130 of the burst counter
128. The burst counter 128 may have an output 132 thal may
presenta signal (€.g., BURST__CLK)at an input 134 of the
circuit 126. An initial address may be loaded into the address
counter register 126 by presenting the initial address in the
signal ADDR_EXT andasserting the signal LOAD. ‘The
circuit 126 may be configured to increment an address in
responseto the signal BURST_CLK. Whenthe signal AL V
is asserted, the burst counter 128 will generally present the
signal BURST__CLKin response to the signal CLK. The
signal BURST_CLKgenerally contains a numberofpulses
that has been programmed by the signal BURST.

Referring to FIG.3, a detailed block diagram illustrating
an alternative embodimentof 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 presenta portion (e.g., m bits, where
m is an integer smaller than n) ofthe signal ADDR_EXTas
a portion of the signal ADDR_INT,an output 142 that may
present a secondportion (e.g., k bits, where k is an integer
smaller than n) of the signal ADDR_EXT toa first input of
the multiplexer 136, and an output 144 that may present the
secondportion of the signal ADDR__EXTto an input 146 of
the counter 138.

The signals ADV, CLK and BURST may bepresented to
inputs of the counter 138. The counter 138 may be config-
ured to generate a number of addresses in response Lo the
signals CLK, BURST and ADV. The number of addresses
generated by the counter 138 may be programmed by the
signal BURST.

The signal BURST maybepresentedto a controlinputof
the multiplexer 136. The multiplexer 136 may sele«t
between a numberof signals from the latch 134 and a
numberof signals from the counter 138 to be presented as
a second portion of the signal ADDR_INT in response to
the signal BURST.

Referring to FIG. 4, a flow diagram illustrating an
example burst address sequence is shown. Whenthe signal
ADVis 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 addrss
signals will generally continue to be generated until the Nih
address signal is generated.

Referring to FIGS. 5A and 5B, timing diagramsillustrat-
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. Thetiming diagrams ¢-n-
erally illustrate externally measurable signals for four a::d
eight word fixed burst read/write architectures. In general,
an operation (e.g., read or write) of the circuit 100 begi’:s
with loading an initial address (e.g., portions 150, 154, and
158 of FIG. 5A;portions 150', 154', and 158' of FIG. 55).
Starting with the initial address, a fixed number of wordsare
generally transferred (e.g., line DQ of FIGS. 5A and 58).
During the transferof the fixed numberof words, the address
and control buses (e.g., ADDR,CE, R/W,etc.) are genera:ly
available to other devices (e.g., portions 152, 156, and 1:0
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 ADDRwith line DQ of FIGS. 5A
and 5B). The reduced busactivity may be an effect of the

NANYA TECHNOLOGYEXHIBIT 1002
NANYA TECHNOLOGYCORP. V. MONTEREY RESEARCH, LLC



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

US 6,651,134 B1
5

architecture. The data bus may be, in one example, active
nearly 100% ofthe 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 underline
DQ of FIGS. 5A and 5B).

Referring to FIG. 6, a timing diagram illustrating a fixed
burst length long enough to hide a writeback anda 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. Whenafixed 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.

Whatis claimed is:

1. A circuit comprising:

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

a logic circuit configured to generate a predetermined
numberof said internal address signals in response to
(i) an external addresssignal, (ii) a clock signal and (iii)
one ormore control signals, wherein said generation of
said predetermined numberof internal addresssignals
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 numberof internal address signals is at least 4.

4. Thecircuit 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. Thecircuit 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 numberof internal address signals.

13. The circuit according to claim 1, wherein said external
address signal comprisesan 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 numberofinternal addresssignals.

16. A circuit comprising:
means for reading data from and writing data to a plurality

of storage elements in responseto 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 ofsaid 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 responseto 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 accordingto 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 methodaccording to claim 17, further comprising
‘the step of selecting said predetermined number to provide
time for at least one writebackor refresh cycle.
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