Circuit Goup H erarchy for
(after J. Faue)

1

2)

3)

4)

5)

6)

Circuit
Nane

Z14FULL
ZNAP
Z14FULL
ZLAI NB
ZLCONAB
ZLCONI O
ZLRA
ZLRX

ZBANK
ZBANK
ZFPAR
Z\\L
ZYPAR
ZROMK
ZRDARY
ZLPH X
ZSABAND
ZBL512
ZDPAR
ZSAPAR

Z| OBLK
Z| OBLK
ZLI RF
ZLor
ZLPH Z

ZCOL
ZCOL
ZCPRDEC
ZCPRDEC2
ZLCOL
ZLC1EV
ZLC10D
ZLC32EV
ZL.C320D
ZLCXX
ZLG
ZCHLF

OTHER SPI CE
ZF1K
ZFBNKBOT
ZFCCL

ZF1 O

ZSFC

CHI P/ ESD
D14CH P
CHI PCAP
D14PER
ESDI N
ESDI O

Par ent
Circuit

si nmul ati on
none

none
Z14FULL
Z14FULL
Z14FULL
Z14FULL
Z14FULL

si nmul ati on
Z14FULL
ZBANK
ZBANK
ZBANK
ZBANK
ZROMLK
ZRDARY
ZBANK
ZSABAND
ZSABAND
ZSABAND

sinmul ati on
Z14FULL
Z1 OBLK
Z1 OBLK
ZlI OBLK

sinmul ati on
Z14FULL
ZCOL
ZCPRDEC
ZCOL
ZCOL
ZCOL
ZCOL
ZCOL
ZCOL
ZCOL
ZCOL

N A
N A
N A
N A
N A

none
D14CH P
D14CHI P
RABLK

DQSCON

Mosel -Vitalic 128D14 DDR/ SDR DRAM Proj ect

Schemati c
Title

128D14 dram FULL chip sinulation

MAP OF SPI CE SENSE- AMPS/ DATA PATTERN
FULL CH P SPICE - 128M DDR/ SDR ( S14)
SPI CE - AN PARAS FOR SETUP LI NES
CONBLK>>RABLK PARA' S

CONBLK>>| OBLK PARA' S

SPI CE- ARRAY SELECT (11, 10) PARASI TI CS
SPI CE- NORVAL ROW ADDS ( 0-9) PARASI TI CS

32meg array BANK

SPI CE- 32M BANK ( ARRAY PLUS BOT32M LOA C)
F-LI NE (ACROSS ARRAY) Parasitics

WORD LI NE SPI CE MODEL

Y- LI NE (ACROSS ARRAY) Parasitics

SPI CE VERSI ON OF 1K ROW BLOCK

SPI CE- RDEC ARRAY

SPI CE LOADS FOR PHI X AND PXB

SPI CE-1 SABAND (2K SAs)

BIT LINE PAIR (512 CELLS/ BL=1024W./ BL)
LOCAL D-LINE (I N Sense Anp) Parasitics
Sense Anp Band Parasitics (SPICE)

| nput / Qut put BLocK

SPI CE- 1/ O SI DE PERI PHERY BLOCK
SPI CE- 1 R I F LI NE PARAS

SPI CE- OTR and OTF LOADS

SPI CE- PHI 2/ DQS/ DQSEN LOADS

COLumm circuits

COLUWN CIRCU T (2X-TOP AND BOTTOM
COLUWN PRE- DECODERS

COLUWN PRE- DECODER LOG C

COL ADDRESS PARAS ( OTHER THAN CA)
COL ADDRESS PARAS (Cl) EVEN

COL ADDRESS PARAS (Cl1) ODD

C32 COL ADDRESS PARAS- EVEN CASE
C32 COL ADDRESS PARAS- ODD LI NES
Cb4/ C76 COL ADDRESS PARAS ( NO ODD/ EVEN)
G LI NE PARAS I N COL

COLUWN HALF- SPI CE

SEM - FULL CHI P, + 1K ROAS5 (SI MULATI ON)
SEM -FULL CHI P, + 1 BNK BOT

SEM -FULL CH P, + COL LVS

SEM -FULL CH P, + COL LVS

SEM - FULL CHI P ('SI MULATI ON)

DDR/ SDR - S14 TECH - FULLCH P LVS
TOP LEVEL FILTER CAPS

FULL PERI PHERY

| NPUT PAD ESD ( ADDRESS/ CONTROL)



Circuit Par ent Schennti c
Name Circuit Title

7) LEFT/LM SC

LEFT D14PER LEFT
LM SC LEFT LEFT SI DE M SCELLANEQUS
FI DBLK LM SC FUSE | DENTI FI CATI ON BLOCK
FI DBI T FI DBLK FUSE | DENTI FI CATION BI T
OsC LM SC SRM OSCl LLATOR
PUGEN LM SC PWRUP GENERATOR
VREFBG LM SC VOLTAGE REFERENCE BAND GAP
VSRLDR RM SC VSR LOAD CONTROL W COUNTER
8) RMSC
RM SC D14PER Rl GHT SI DE M SCELLANEQUS
VSRLDRR RM SC RI GHT SI DE - VSR LOAD CONTROL W COUNTER
9) COUNTER/ VSR FUSE
COUNTER TKCOM COUNTER
TWSBI T N A TEST MODE VSR BI T
VSR FUSE N A VOLTAGE SET REG STER FUSE Cl RCUI TRY
10) BANK/ ARY
BANK D14CH P FULL 32M Bank (ARRAY PLUS BOT32M LOA C)
ARY32M BANK 32 MEG ARRAY- 9X SABAND
SABAND ARY32M SA BAND- 8X HQSA
HQSA SABAND H QUAD SA AREA
SHVUX HQSA SH CONTRCOLLED DATA MUX (1 PER QUAD)
SA2 HQSA SENSE AMP- TWO
11) BNKBOT
BNKBOT BANK ROW SA DRI VE LOG C FOR BOTTOM OF BANK
LNPBGEN BNKBOT LNB AND LPB GENERATOR
SAEQCON BNKBOT EQ CONTROL FOR SENSE AMP LI NES
YDELB BNKBOT YDELB DRI VER (1X PER BANK)
12) ROMK
ROWLK BNKBOT SUPPCORT CI RCU T FOR 1K ROWS
ASEL ROWLK 4M ROW ARRAY SELECT
BLKRBUF ROWLK ROW ADDRESS DRI VERS/ PER BLOCK
Dl SB ASEL DI SABLE ROW SELECT FOR SPARE ENABLE
DW.GEN ROMLK DUMWY WORDLI NE GENERATCR
FCHECK ASEL FCHECK TI MER GENERATOR
FSETB ROWLK SPARE ROW - SET PULSE STROBE ( BASED ON BAB)
| SCEN ROWLK | SOEN GENERATOR
| SOGEN ROMLK | SO GENERATOR
PHI X ROMLK PHI X GENERATOR (0: 3)
PXSEL ROWLK PXSEL GENERATOR(0: 3) - (PHI X FRONT END)
SENSH ROWLK SEN AND SH GENERATOR
13) RDARY/ SPR
RDARY ROMLK RDEC ARRAY
BLTW ST RDARY BIT LINE TWST - EXTRA RDEX DEVI CES
RDEC RDARY Row Decoder
RP32 RDARY ROW PRE- DECODER (2 | NPUT) R32(0:3)
RP9O87 RDARY ROW PRE- DECODER (3 | NPUT) R987, R654
SPRBLK ROMLK SPARE ROW BLOCK (1X/ 4 MEG
RFUSE SPRBLK ROW FUSES PER 4M ARRAY
SPRDEC SPRBLK SPARE ROW DECCDER ( 8X/ 4NEG)
SPREN SPRDEC SPARE ROW FUSE SET ENABLE

SPRSEL SPRDEC SPARE ROW ADDRESS SELECT-1 PER RO-R9



Circuit Par ent Schennti c

Nane Crcuit Title
14) RABLK
RABLK LEFT ROW ADDRESS LOGd C BLOCK
APBUF RABLK ADDRESS | NPUT BUFFER (1X Sl ZE)
APBUFC RABLK Y COUNTI NG ADDRESS | NPUT BUFFER (2X SI ZE)
BABUF RABLK BANK ADDRESS BUFFER
RAB1110 RABLK SPECI AL ROW ADDRESS BUF- FOR R11/ R10
RABUF RABLK ROW ADDRESS BUFFER
PDI _A RABLK PAD DI CDES FOR DM PI NS
TI NB7 RABLK TI NB DRI VER/ LATCH FOR A7
TUNAD RABLK TUNING CIRCU T FOR 13 ADDRESS | NPUTS
TX10L RABLK TX10 LATCH
TXDRI VER RABLK PROVI DE ROW ADDRESS TO TDATA GENERATOR
15) DPATH
DPATH D14PER DATA PATH ( READ/ WRI TE)
CTNMDAT HMUX2 Conpressi on Test Mde Data Generat or
DIVMUX DPATH DATA MASK MUX PO NT ( X4/ X8 VS. X16)
HMUX0 DPATH HCLK MJX C119=0 ( X4/ X8/ 16)
HMUX13 DPATH HCLK MJX C119=1, 3 ( X4/ X8/ 16)
HMUX2 DPATH HCLK MUX C119=2 ( X4/ X8/ 16)
I MUX DPATH READ (1 -LINE) DATA SORT CIRCU T
WDSORT DPATH WRI TE DATA SORT CIRCU T
VWWUX DPATH VWRI TE DATA MUX PO NT (X4/ X8/ 16) (Ir and If)
VWWIUXCON DPATH WWMUX CONTROL LOG C
16) | OBLK
| OBLK D14PER I/ O SI DE PERI PERHY BLOCK
DQSBLK | OBLK DQS BLOCK
DQSBUF DQSBLK DQS QUTPUT BUFFER
DQSI N DQSBLK DQS | NPUT BUFFER- SSTL
DQSSEL | OBLK SELECTI ON FOR D@ (L ONLY USED FOR X16)
| OCFG | OBLK | / O CONFI GURATI ON ( X16/ X8)
| OM SC | OBLK I O M SC CKTS
PHI OT | OBLK PHI OT- RI SI NG AND FALLI NG GENERATI ON
PDI D | OBLK | O AND DQ@S PAD DI ODES
SDRCONF | OBLK SDRVCC/ LPSDR CGENERATI ON
STUNDI N | OBLK TUNING CI RCUI T FOR DATA - SDR MODE
TUNDI N | OBLK TUNI NG Cl RCUI T FOR DATA/ DQS | NPUTS
VHQBI AS | OBLK HALF VCCQ FCAP BI AS
@BLK | OBLK BLK AROUND |/ O PAD
DI NBUF @BLK DATA | NPUT BUFFER- SSTL
DI NFF @BLK FLI P FLOP USED FOR LATCHI NG | NPUT DATA
QUTBUF @BLK DATA QUTPUT BUFFER

QUTDRV CQUTBUF DATA QUTPUT DRI VER



17)

18)

19)

20)

Circuit
Name

coLCs
CPRDEC
CPRDEC2
FSR
CHLF
CDEC
COLCLK
SPCDEC
COLFUSL
COLFUS2
QFUSE
D119BLK
D119SEL
DAVP
DDRV
GMVUX

CONBLK
CONBLK
ACTI VE
BST
COVDEC
CONM SC
CPBUF
CYDELB
DPD
MRSCLK
REFCLK
REFDEL
ROWCON
SEAGAT
TKCOM
TUNC

CLKGEN
CLKGEN
CKEBUF
CKEBX
CKEFF
CLKBUF
CLKBVREF
CLKDRV
CLKSS
CPDLOG

QCLK

PONCON
PONCON
REGV
REGSHOT

Par ent
Circuit

D14CHI P
caL

caL
CPRDEC
CPRDEC
CaLC8
CHLF
CHLF
CHLF
SPCDEC
SPCDEC
CHLF
CHLF
D119BLK
D119BLK
D119BLK
D119BLK

D14PER
CONBLK
CONBLK
CONBLK
CONBLK
CONBLK
ROWCON
CONBLK
CONBLK
CONBLK
CONBLK
CONBLK
CONBLK
CONBLK
CONBLK

CONBLK
CLKGEN
CLKGEN
CLKGEN
CLKGEN
CLKGEN
CLKGEN
CLKGEN
CLKGEN
CLKGEN

CONBLK
PONCON
REGV

Schemati c
Title

COLUWN Cl RCUI T (2X- TOP AND BOTTOM
COLUWN CI RCUI T (2X- TOP AND BOTTOM
COLUMN PRE- DECODERS

COLUWN PRE- DECODER LOG C

R11 FUSE SELECT FOR COLUWNS
COLUWN HALF

COLUMN DECODER

COLUWN CLOCK CIRCUI T

SPARE COLUMN DECODE

COLUMN REDUNDANCY FUSE-1 FUSE
COLUMN REDUNDANCY FUSE-2 FUSES
COLUWN FUSES PER HQUAD

DATA PAIR FOR C119

DATA PAI R SELECT FOR C119 ADDRESS
DATA SENSE AWP

| NPUT DATA DRI VE

DATA SLAVE AND OUTPUT MUX

CH P CONtrol BLocK

ACT| VE/ READ WRI TE GENERATI ON

BURST STOP DETECT

COMVAND DECODER

VOLTAGE DONN CONVERTER PASS - CENTER CASE
CONTROL | NPUT BUFFER (3X Sl ZE)
CONBLK - YDELB DRI VER

DEEP PONER DOMN ( DPD) GENERATI ON
MRS/ TMRS/ EMRS/ RSDLL GENERATI ON

REF/ SELF GENERATI ON

REFRESH DELAY TI MER

ROW ADDRESS MAI N CONTRCL

EXTRA TRANSI STORS ( SEA OF GATES)
TKCOM

TUNING CIRCU T FOR 4 CONTRCL SI GNALS

CLOCK GENERATOR

CKE | NPUT BUFFER

CKEBX/ CKEX/ CKETTL/ CGENERATI ON
CKE FLI P- FLOP

CLK BUFFERI NG LOG C

CLKB=VREF FOR SDR AND RPAD MODE
DRI VER FOR LATCH CLOCKS

SSTL CLK I NPUT BUFFER

CPDLOG

QCLK DRI VER/ SOURCE MJX

POWER CONTROL- REGULATORS/ BUFFERS/ HI Z
VBLH(1.8V)/VINT(2.5V) + VPP REG ENABLE
BAB ONE- SHOT FOR VBLH VPP REGULATOR CONTROL



21)

22)

23)

24)

25)

Circuit
Name

MR/ SRM
MRBLK
MRBI T
MRBLDEC
MRCLDEC
MRSRCDEC
SRMBI T
SRMBLK

BNKCON
BNKCON
APSET
BAB
GCLK
LREAD
LVWRI TE
PREDEC
SW
YRGCLK
YCLKW

BCCON
BCCON
BCSTATE
BCSBI T
BCCLK
BCEND
DDRCO
KBCEND

CABLK
CABLK
ALRAV\B
BCBI T
BCTGL
CAEBAE
CALAT
CALATO
CALAT119
C119PD
CNTCON
TKC1

WP2
C21BLK
BCTGL21
CALAT21
CBUF21LD

DQSCON
DQSCON
DQSEN
aLW
PDI _DM
STUNDM
TMWM
VMVBELX
TUNDM

Par ent
Circuit

CONBLK
MRBLK
MRBLK
MRBLK
MRBLK
SMRBLK
CONBLK

CONBLK
BNKCON
BNKCON
BNKCON
BNKCON
BNKCON
BNKCON
BNKCON
BNKCON
BNKCON

CONBLK
BCCON
BCSTATE
BCCON
BCCON
BCCON
BCCON

CONBLK
CABLK
C21BLK
CABLK
CABLK
CABLK
CABLK
CABLK
CABUF
CABLK
CABLK
CABLK
CABLK
C21BLK
C21BLK
CALAT21

CONBLK
DQSCON
DQSCON
DQSCON
DQSCON
DSQCON
TMWM

DSQCON

Schemati c
Title

MODE REG STER BLOCK

MODE REG STER BI T (NORMAL & EXTENDED)
MODE REQ STER BURST LENGTH DECODER
CAS- LATENCY DECODER

SELF REFRESH CONTROL DECODER

SELF REFRESH MODE BI T COUNTER

Sel f - Refresh Mbde Bl ock

BANK CONTROLLER- READS/ WRI TES
AUTO- PRECHARGE SET/ CONTROL

BANK ACTI VE CONTRCL

GCLK GENERATI ON

LATCHED READ COVIVAND GENERATI ON
LATCHED WRI TE COVVAND GENERATI ON
BANK PRECHARGE COMIVAND GENERATI ON
SHI FTED WRI TE GENERATI ON

YR/ GCLKB GENERATI ON

YCLK- WVRI TE GENERATI ON

Bur st Count CONtrol

Bur st Counter STATE counter
Burst Counter State counter BIT
Burst Counter ClLocK

Bur st Counter END of count

C0 (ODD- EVEN) LATCH BUFFER

SHI FTED BURST END DETECT

COL. ADDR. BUFFER FOR TOP OR BOTTOM ARRAY
ANY LATCHED READ/ ANY WRI TE BAR

Burst Counter Register BIT-FOR CO AND C1
Burst Counter ToGgLe page 2

COLUWN ADDRESS BUFFER ADDRESS ENABLE
COLUWN ADDRESS BUFFER ( NON- COUNTI NG
COLUWN ADDRESS BUFFER - SDR CO

COLUWN ADDRESS BUFFER - Cl1 & C9

Cll1 & C9 COLUMN PREDECODER (1X)

| NCB/ CNTLD GENERATI ON

SHI FTED C1 FOR COVPRESSI ON

VRI TE COVWAND PULSE- DELAYED 2 CYCLES
CIRCU TS FOR C2 & Cl ( COUNTI NG ADDR)
Burst Counter ToGgLe page 1

A2, A1 COLUWN ADDRESS BUFFER ( COUNTI NG
COLUWN COUNT LOG C

QFC/ DQS/ MASK/ X16- X8- X4 CONTROL

DQS- WRI TE CONTROL

GLOBAL LATCHED WRI TE- DQS WRI TE CONTROL
PAD DI ODE FOR DM PI NS

SDR TUNI NG CI RCUI T FOR 2 DATA MASK SI G
VOLTAGE MEASURI NG Cl RCUI T/ VDM PAD
SELECT CI RCU T FOR V- MEAS MODES

TIMNG CRCU T FOR 2 DATA MASK S| GNLALS



26)

27)

28)

29)

30)

Circuit
Name

FKOT
HCLK

| CLK
SOSHFT
S119
SHI FTR
WDCON
VIEN119
XCLKF

VPL
VHBLH
VHREF
VHALF
VCVP
ZVHBLH
ZVHCNET

VBB/ NWL
VBBGEN
VBBCLK
VBBPUWP
VNWLGEN
VNREF
VNREG
VNCSC
VNWLCLK
VNWLPUMP
ZPSNMA
ZVBBCNET

VPP
VPP
VPCKDEC
VPPDLY
VPPREG
VPPUMP
VPPCLK
VPPCLK2

VDC

VDC
COUNTER
REFRATLD
TWSBI' T
VBLHLD
VBLHTRM
VDCA
VDCB
VDCRAT
VI NTLD
VI NTTRM
VREF

Par ent
Circuit

VPL
VHBLH
VHBLH
VHBLH
NONE
VHBLH

VBB
VBBGEN
VBBGEN
LM SC
VNW.GEN
VNW.GEN
VNWLGEN
VNWLGEN
VNW.GEN
N A
ZPSNA

LM SC
VPPCLK
VPPCLK
VPP
VPP
VPP
VPPCLK

LM SC
REFRATLD
VDC
REFRATLD
VDC

VDC

VDC

VvVDC

VvVDC

VDC

VDC

VvVDC

Schemati c
Title

DATA CONTROLLER (H/ I/ X CLKS & VEN)

FAKE OT CLK (FKOT)/DATA SORT CLK ( DSCLK)
HCLK<0: 3>/ TCLK GENERATI ON

| CLK R AND F GENERATI ON

SO (ODD-EVEN) SHI FTER

Cl1 C9 SH FTER (4X) <0:3>

SHI FT READ CONTROL

WRI TE DATA CONTOL (CO SORTI NG)

VEN119<0: 3> GENERATI ON

XCLKF GENERATI ON

Vol t age Hal f vBLH

Vol t age HALF vbl h REFerence
Vol t age HALF vbl h

Vol tage Current Mrror P-type
Spi ce Voltage Hal f vBLH
VHbl h Capacitor NETwork

VBB GENer at or

VBB Punp C ocks

Punp for Vbb Generator

VNW. CGENer at or

Vol t age Negative REFerence

REGULATOR FOR NEGATI VE VOLTAGE GENERATOR
Negati ve Vol tage generator OSCill ator
VNWLL PUMP CLOCK

Pump for VNW.L Cenerator

SPI CE PONER SUPPLI ES FOR MEMORY ARRAY
SPI CE VBB CAPACI TOR NETWORK

Vol t age Positive Punp

Vol t age Positive Punp C ock Decode
Vol t age Positive Punp DelLaY
Vol t age Positive Punp REGuI at or
Vol t age Positive PUWP

Vol t age Positive Punp CLocK
Vol t age Positive Punp CLocK #2

VCCI / VCC VOLTAGE DOMN CONVERTERS
COUNTER

REF/ RAT LOAD CONTROL W COUNTER
TEST MODE VSR BI T

VBLH LOAD CONTROL W COUNTER
VBLH TRI M

ACTI VE VI NT REG

STANDBY VI NT/ VBLH REG

VDC RATI O CI RCU T

VI NT LOAD CONTROL W COUNTER
VINT TRI M

VREF GENERATCR



31)

32)

33)

Circuit
Name

DLL
DLL
CLKOFF
DLLR2
FDEL
FSLAT
HVDEL
PD
VCON
VDEL

TMBLK
D14TREG
TMBLK

T1 NDRV
TKACT
TKCON
TKFS
TKRES
TKYI NCB
TMBI T
TM NVREV
TVMRPAD
TMRSCLK
TVBACFB

TDATA
TDATA
DSCRAM
EXOR2
EXOR3
MUX1
MUX2
TOBI T

Par ent
Circuit

LM SC
DLL
DLL
DLL
DLL
DLL
DLL
DLL
HVDEL

N A
CONBLK
TMBLK
TMBLK
TMBLK
TMBLK
TMBLK
TMBLK
TMBLK
TMBLK
TMBLK
TMBLK
TMBLK

TMBLK
TDATA
TDATA
DSCRAM
TDATA
TDATA
TDATA

Schemati c
Title

Del ay Locked Loop

DLL CLOCK OFF

DLL RESET2

Fi xed Del ay Line

FAST/ SLOW si gnal | atch

ONE- HALF Vol tage Controlled Delay LINE
Phase Detector

Del ay Vol tage generator (DLL)

Vol tage Controll ed Del ay Elenent

I NSTRUCTI ONS FOR SETTI NG TEST MODE REG STERS
COVMPLETE TESTMODE

TIN DRI VERS <7, 10: 12>

TESTMODE - ACTIVE, XI NC, AND BKXI NC

TEST CLOCK CONTROL

TEST MODE RESET - FUSE | D SET/ SH FT

TEST MODE RESET - X Y, BKC, ALL

TEST MODE Y AND BANK - CCL | NCREMENT CONTROL
TEST MODE BI T

TM Nv/ TMXREV/ TMYREV SELECT

GENERATE TMRPAD

TVMRS CGENERATI ON

TEST MODE - SENSE AMP OFF BAR (VPP LEVELS)

TEST MODE DATA

TEST MODE SCRAMBLE

2 I NPUT EXOR

3 I NPUT EXOR

2 TO1 MJX - TRANSFER

2 TO1 MUX - TRANSFER W TH DECODER
TDATA - BIT



Mosel

D14CHI P- -

- - BANK- - - -

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| - - DL4PER- -
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

--ARY32M - - | - - SABAND- - - | - - HQBA-- - - - - - - |

- - BNKBOT- - -

- - CPRDEC- - -

- CONBLK- - -

-Vitac 128Meg DDR DRAM Circuit Hierarchy

- - LNPBGEN
- ROMLK- - - -

- - LNPBCGEN

- - SAEQCON
- - YDELB

- - BNKCON- - -

--BST
- CABLK- - - -

- - BLKRBUF

- - SENSH

| -
|
|
| -
| -
| -
| -
| -
| - - PXSEL
i
|
|
|
|
| - - SPRBLK-

| - - CDEC
- COLCLK
--D119BLK

| - - BCCLK

| - - BCEND

| - - BCSTATE
-

- - KBLEND

| - - SHMUX

| -- Dl SB
| - - FCHECK

| - - BLTWST
| - - RDEC

| - - RP32

| - - RP987

| - - RFUSE
| - - SPRDEC- - - | - - SPREN
| - - SPRSEL

| - - DL19SEL
| -- DAIVP

| -

| -

| - - COLFUS1
| - - COLFUS2



- - TKRES

D14CHI P- - | - - D14PER- - | - - CONBLK- - - | - - CABLK- - - - | - - CALATO
| | | | - - CALAT119
| | | | --C119PD--|--BCBI T
| | | | - - CNTCON
| | | | --C21BLK------ |--BCBI T
| | | | | -- BCTGL
| | | | | - - CALAT21- - | - - CBUF21LD
| | | |--TKC1
| | | | -
| | |
| | | - - CLKGEN- - - | - - CKEBUF
| | | | - - CKEBX
| | | | - - CKEFF
| | | | - - CLKBUF
| | | | - - CLKBVREF
| | | | - - CLKDRV
| | | | - - CLKSS
S
| | | |--VI\/BELX
| | |
| | | - - COVMDEC
| | | - - CONM SC
| | | - - CPBUF
| | | --DPD
| | | - - DQSCON- - - | - - DI NBUF
| | | | - - DI NFF
| | | | - - DQSEN
| | | | --ESDI O
| | | | --GW
| | | | --PDI _DM
| | | | - - STUNDM
| | | [--TMM - ------ | - - VMBELX
| | | | - - TUNDM
| | |
| | | --ESDIN
| | | --MRBLK----|--MRBIT
| | | | - - MRBLDEC
| | | | - - MRCLDEC
| | | | - - MRSRCDEC
| | |
| | | - - MRSCLK
| | | - - POMCON- - - | - - REGV-------- | - - REGSHOT
| | |
| | | - - REFCLK
| | | - - REFDEL
| | | - - ROMCON- - - | - - CYDELB
| | |
| | | - - SEAGAT
| | | -- SRMBLK---]--SRMBI T
| | |
| | | - - TKCOM
| | | - - TKCON- - - - | - - COUNTER
| | |
| | | --TMBLK----]|---TDATA------ | - - DSCRAM - - | EXOR3
| | | | | - - EXOR2
| | | | | - - EXOR3
| | | | | - - MUX1
| | | | | - - MUX2
| | | | |--TDBIT
| | | | - - TI NDRV
| | | | - - TKACT
| | | | - - TKCON
| | | | - - TKFS
| | | |



D14CHI P- -

- - D14PER- -

- - CONBLK- - -

- - DPATH - -

-1 OBLK- - -

- - LEFT----

- - TMBLK- - - -

--TUNC

- - FKOT
--HCLK
--1 CLK

- - SOSHFT
--S119
--SH FTR
- - WDCON
--VEN119
- - XCLKF

- - DQSSEL
--1 OCFG

--1OM SC
--PDI_D
--PH OT
-- QBLK-----

- - SDRCONF
--STUNDI N
--TUNDI N

- - VHQBI AS

~-LM SC-- - -

- - DI NBUF
-- DI NFF
--ESDI O
- - OUTBUF- - - - - -

- - REFRATLD- - | COUNTER
| TWSBI T

|
|
| - - VBLHLD- - - - | COUNTER
| | TWSBI T
|

| - - VBLHTRM

|

|

- - VDCA
- - VDCB



D14CHI P- -

- - D14PER- -

- - LEFT-- - -

--RM SC-- - -

--LM SC-- - -

- - RABLK- - - -

- - VBBGEN- - -

- - VSRLDRR- -

| --VDC-------- | - - VDCRAT
| | - - VI NTLD- - - - | COUNTER
| | | TWBI T
| |

| | - - VI NTRM
| | - - VREF

| | - - VSRFUSE
|

| - - VHBLH - - - - - - | - - VCMVP

| | - - VHALF

| | - - VHREF

|

| -- VNWLGEN - - - - | - - VNOSC

| | - - VNREF

| | - - VNREG

| | - - VNWLCLK
| | - - VSRFUSE
|

| == VPP---cecm- | - - VPPCLK- - - - | - - VPCKDEC
| | | - - VPPCLK2
| | | - - VPPDLY
| | - - VPPREG
| | - - VPPUVP
| - - VREFBG

| -- VSRLDR:- - - - - - | - - COUNTER
| | -- TWSBI T
|

| - - APBUF

| - - APBUFC

| - - BABUF

| -- ESDI N

| - - RAB1110

| - - RABUF

|--PDI _A

| - - TI NB7

| - - TUNAD

| - - TX10L

| - - TXDRI VER

| - - VBBCLK

| - - VBBPUVP

| - - VNOSC

| - - VNREF

| - - VNREG

| - - VSRFUSE

| - - VPPCLK- - - - - - | - - VPCKDEC
| | - - VPPCLK2
| | - - VPPDLY
| - - VPPREG

| - - VPPUVP

| - - VSRFUSE

| - - COUNTER

| --TWSBI T



Circuit Nanme | ndex 128M DDR

Circuit
Nane

ACTI VE
ALRAVB
APBUF
APBUFC
APSET
ARY32M
ASEL

BAB
BABUF
BANK
BCBI T
BCCLK
BCCON
BCEND
BCSBI T
BCSTATE
BCTGL
BCTG.21
BLKRBUF
BLTWST
BNKBOT
BNKCON
BST

C119PD
C21BLK
CABLK
CAEBAE
CALAT
CALATO
CALAT119
CALAT21
CBUF21LD
CDEC

CHI PCAP
CHLF
CKEBUF
CKEBX
CKEFF
CLKBUF
CLKBVREF
CLKDRV
CLKGEN
CLKOFF
CLKSS
CNTCON
CaL
CaLC8
COLCLK
COLFUS1
COLFUS2
COVDEC
CONBLK
CONM SC
COUNTER

Par ent
Circuit

CONBLK
CABLK
RABLK
RABLK
BNKCON
BANK
ROWLK

BNKCON
RABLK
D14CHI P
C21BLK
BCCON
CONBLK
BCCON
BCSTATE
BCCON
CABLK
C21BLK
ROMLK
RDARY
BANK
CONBLK
CONBLK

CABLK
CABLK
CONBLK
CABLK
C21BLK
C21BLK
C21BLK
C21BLK
CALAT21
CHLF
D14CH P
CAaLC8
CLKGEN
CLKGEN
CLKGEN
CLKGEN
CLKGEN
CLKGEN
CONBLK
DLL
CLKGEN
CABLK
D14CH P
caL
CHLF
SPCDEC
SPCDEC
CONBLK
D14PER
CONBLK
TKCON

Book
Secti on

CONBLK
CABLK
RABLK
RABLK
BNKCON
BANK/ ARY
ROWLK

BNKCON
RABLK

CHI P/ ESD
CABLK
BCCON
CONBLK
BCCON
BCCON
BCCON
CABLK
CABLK
ROMLK
RDARY
BANK/ ARY
CONBLK
CONBLK

CABLK
CABLK
CONBLK
CABLK
CABLK
CABLK
CABLK
CABLK
CABLK
caL

CHI P/ ESD
CaL
CLKGEN
CONBLK
CLKGEN
CLKGEN
CLKGEN
CLKGEN
CONBLK
DLL
CLKGEN
CABLK
CHI P/ ESD
caL

caL

CaL

CaL
CONBLK
CHI P/ ESD
CONBLK
CONBLK

Schenmati c
Title

ACTI VE/ READ/ WRI TE GENERATI ON

ANY LATCHED READ/ ANY WRI TE BAR

ADDRESS | NPUT BUFFER (1X Sl ZE)

Y COUNTI NG ADDRESS | NPUT BUFFER (2X SI ZE)
AUTO- PRECHARGE SET/ CONTROL

32 MEG ARRAY- 9X SABAND

ROW ARRAY SELECT

BANK ACTI VE CONTROL

BANK ADDRESS BUFFER

FULL 32M Bank (ARRAY PLUS BOT32M LOdG C)
Burst Counter Register BIT-FOR CO AND C1
Bur st Counter ClLocK

Bur st Count CONtrol

Bur st Counter END of count
Burst Counter State counter
Bur st Counter STATE counter
Burst Counter ToGgLe page 2
Burst Counter ToCGgLe page 1
ROW ADDRESS DRI VERS/ PER BLOCK

BIT LINE TWST - EXTRA RDEC DEVI CES
ROW SA DRI VE LOG C FOR BOTTOM OF BANK
BANK CONTROLLER- READS/ WRI TES

BURST STOP DETECT

BIT

Cll & C9 COLUWMN PREDECODER (1X)

CIRCU TS FOR C2 & C1 ( COUNTI NG ADDR)
COL. ADDR BUFFER FOR TOP OR BOTTOM ARRAY
COLUWN ADDRESS BUFFER ADDRESS ENABLE
COLUMN ADDRESS BUFFER ( NON- COUNTI NG)
COLUMN ADDRESS BUFFER - SDR CO

COLUMN ADDRESS BUFFER - C11 & C9

A2, A1 COLUWN ADDRESS BUFFER ( COUNTI NG
COLUWN COUNT LOGE C

COLUWN DECODER

TOP LEVEL FILTER CAPS

COLUWN HALF

CKE | NPUT BUFFER

CKEBX/ CKEX/ CKETTL GENERATI ON

CKE FLI P- FLOP

CLK BUFFERI NG LOG C

CLKB=VREF FOR SDR AND RPAD MODE

DRI VER FOR LATCH CLOCKS

CLOCK GENERATCR

DLL CLOCK OFF

SSTL CLK | NPUT BUFFER

| NCB/ CNTLD GENERATI ON

COLUW CIRCU T (2X-TOP AND BOTTOM
COLUW CIRCU T (2X-TOP AND BOTTOM
COLUW CLOCK CIRCUI T

COLUMN REDUNDANCY FUSE-1 FUSE
COLUMN REDUNDANCY FUSE-2 FUSES
COMVAND DECODER

CH P CONtrol BLocK

VOLTAGE DOWN CONVERTER PASS -
COUNTER

CENTER CASE



Circuit
Name

CPBUF
CPDLOG
CPRDEC
CPRDEC2
CTMDAT
CYDELB

D119BLK
D119SEL
D14CHI P
D14PER
D14TREG
DAMP
DCON
DDRCO
DDRV

DI NBUF
DI NFF

DI SB
DLL
DLLDPD
DLLR2
DMVUX
DPATH
DPD

DQSBLK
DQSBUF
DQSCON
DQSEN

DQSI N

DQSSEL
DSCRAM

DW.GEN

ESDI N
ESDI O
EXOR2
EXOR3

FCHECK
FDEL
FIDBI T
FI DBLK
FKOT
FSETB
FSLAT
FSR

GCLK
GwW
GMUX

HCLK
HMUXO0
HWVUX13
HMUX2

Par ent
Circuit

CONBLK
CLKGEN
caL
CPRDEC
HMUX2
ROWCON

CHLF
D119BLK
none
D14CH P
N A
D119BLK
CONBLK
BCCON
D119BLK
QBLK
QBLK
ASEL

LM SC
VDC

DLL
DPATH
D14PER
CONBLK

| OBLK
DQSBLK
CONBLK
DQSCON
DQSBLK

| OBLK
TDATA
ROM.K

RABLK
DQSCON
TDATA
DSCRAM

ASEL
DLL

FI DBLK
LM SC
DCON
ROWMLK
DLL
CPRDEC

BNKCON

DQSCON
D119BLK

DCON

DPATH
DPATH
DPATH

Book
Section

CONBLK
CLKGEN

DPATH
CONBLK

coL
coL

CHI P/ ESD
CHI P/ ESD
N A

coL
CONBLK
BCCON
coL

| OBLK

| OBLK
ROALK
DLL

VDC

DLL
DPATH

CHI P/ ESD
CONBLK

| OBLK

| OBLK
CONBLK
DQSCON

| OBLK

| OBLK
TDATA
ROALK

RABLK
| OBLK
DPATH
TDATA

ROWMLK
DLL

LEFT/ LM SC
LEFT/ LM SC

DCON
ROWLK
DLL
CaL

CONBLK

DQSCON
caL

DCON

DPATH
DPATH
DPATH

Schenmati c
Title

CONTROL | NPUT BUFFER (3X Sl ZE)
CPDLOG

COLUWN PRE- DECODERS

COLUWN PRE- DECODER LOGQ C

Conpressi on Test Mde Data Generat or
CONBLK - YDELB DRI VER

DATA PAIR FOR C119

DATA PAI R SELECT FOR C119 ADDRESS

DDR/ SDR - S14 TECH - FULLCHI P LVS

FULL PERI PHERY

I NSTRUCTI ONS FOR SETTI NG TEST MODE REGQ STERS
DATA SENSE AMP

DATA CONTRCLLER (H I/ X CLKS & VEN)

CO (ODD- EVEN) LATCH BUFFER

| NPUT DATA DRI VE

DATA | NPUT BUFFER- SSTL

FLI P FLOP USED FOR LATCHI NG | NPUT DATA
DI SABLE ROW SELECT FOR SPARE ENABLE
Del ay Locked Loop

SPECI AL POAER DOMAN FOR VI NT- DLL

DLL RESET2

DATA MASK MUX PO NT (X4/ X8 VS. X16)
DATA PATH ( READ/ WRI TE)

DEEP PONER DOAN ( DPD) GENERATI ON

DQS BLK

DQS OUTPUT BUFFER

QFC/ DQS/ MASK/ X16- X8- X4 CONTROL

DQS- WRI TE CONTRCL

DQS | NPUT BUFFER- SSTL

SELECTI ON FOR D@ (L ONLY USED FOR X16)
TEST MODE SCRAMBLE

DUMMY WORDLI NE GENERATCR

| NPUT PAD ESD ( ADDRESS/ CONTROL)
| O ESD

2 I NPUT EXOR

3 I NPUT EXOR

FCHECK TI MER GENERATOR

Fi xed Del ay Line

FUSE | DENTI FI CATION BI' T

FUSE | DENTI FI CATI ON BLOCK

FAKE OT CLK (FKOT)/ DATA SORT CLK ( DSCLK)
SPARE ROW - SET PULSE STROBE ( BASED ON BAB)
FAST/ SLOW si gnal | atch

R11 FUSE SELECT FOR COLUMNS

GCLK GENERATI ON
GLOBAL LATCHED WRI TE- DQS WRI TE CONTROL
DATA SLAVE AND CQUTPUT MJX

HCLK<0: 3>/ TCLK GENERATI ON
HCLK MUX C119=0 ( X4/ X8/ 16)
HCLK MUX C119=1,3 (X4/ X8/ 16)
HCLK MUX C119=2 ( X4/ X8/ 16)



Circuit
Name

HQSA
HVDEL

I CLK

I MUX

| OBLK
| OCFG
| OM SC
| SCEN
| SOGEN

KBCEND

LEFT

LM SC
LNPBCEN
LREAD
LVWRI TE

MVRBI T
VRBLDEC
MRBLK
MRCLDEC
MRSCLK
MRSRCDEC
MUX1

MJUX2

GsC
OUTBUF
OUTDRV

PD
PDI _A
PDI_D
PDI _DM
PHI OT
PHI X
POWCON
PREDEC
PUGEN
PXSEL

QBLK
QCLK
QFUSE

RAB1110
RABLK
RABUF
RDARY
RDEC
REFCLK
REFDEL
REFRATLD
REGSHOT
REGV
RFUSE
RM SC

Par ent
Circuit

SABAND
DLL

DCON
DPATH
D14PER
| OBLK

| OBLK
ROMLK
ROWLK

BCCON

D14PER
LEFT

BNKBOT
BNKCON
BNKCON

MRBLK
MRBLK
CONBLK
MRBLK
CONBLK
MR/ SRM
TDATA
TDATA

LM SC

QBLK
OUTBUF

DLL
RABLK

| OBLK
DSQCON
| OBLK
ROMLK
CONBLK
BNKCON
LM SC
ROWLK

| OBLK
CLKGEN
CHLF

RABLK
LEFT
RABLK
ROWLK
RDARY
CONBLK
CONBLK
VvVDC
REGV
PONCON
SPRBLK
D14PER

Book
Section

BANK/ ARY
DLL

DCON
DPATH
CHI P/ ESD
| OBLK

| OBLK
ROWLK
ROWLK

BCCON

CHI P/ ESD

LEFT/ LM SC

BNKBOT
BNKBOT
BNKBOT

MR/ SRM
MR/ SRM
CONBLK
MR/ SRM
CONBLK
MR/ SRM
TMBLK

TMBLK

LEFT/ LM SC

| OBLK
| OBLK

DLL
RABLK

| OBLK
DSQCON
| OBLK
ROMLK
CONBLK
BNKCON

LEFT/ LM SC

ROWLK

| OBLK
CONBLK
ZCOL

RABLK
D14PER
RABLK
ROWLK
RDARY/ SPR
CONBLK
CONBLK
VvVDC
PONCON
PONCON
RDARY/ SPR
CHI P/ ESD

Schenmati c
Title

H QUAD SA AREA
ONE- HALF Vol tage Controlled Delay LINE

| CLK R AND F GENERATI ON

READ (| -LINE) DATA SORT CIRCU T
I /O SI DE PERI PERHY BLOCK

I/ O CONFI GURATI ON ( X16/ X8)

IO M SC CKTS

| SOEN GENERATOR

| SO GENERATCR

SHI FTED BURST END DETECT

LEFT

LEFT SI DE M SCELLANEQUS

LNB AND LPB GENERATOR

LATCHED READ COVIVAND GENERATI ON
LATCHED WRI TE COVVAND GENERATI ON

MODE REG STER BI T (NORVMAL & EXTENDED)
MODE REG STER BURST LENGTH DECODER
MODE REG STER BLOCK

CAS- LATENCY DECODER

MRS/ TMRS/ EMRS/ RSDLL GENERATI ON

SELF REFRESH CONTROL DECODER

2 TO1 MJX - TRANSFER

2 TO1 MUX - TRANSFER W TH DECODER

R11 FUSE SELECT FOR COLUWNS
DATA QUTPUT BUFFER
DATA QUTPUT DRI VER

Phase Det ect or

PAD DI ODES FOR DM PI NS

| O AND DQS PAD DI CDES

PAD DI CDE FOR DM PI NS

PHI OT- Rl SI NG AND FALLI NG- GENERATI ON
PHI X GENERATOR (0: 3)

POWNER CONTROL- REGULATORS/ BUFFERS/ HI Z
BANK PRECHARGE COVMAND GENERATI ON
PWRUP GENERATOR

PXSEL GENERATOR (0: 3) - (PHI X FRONT END)

BLK ARCUND |/ O PAD
QCLK DRI VER/ SOURCE MJUX
COLUWN FUSES PER HQUAD

SPECI AL ROW ADDRESS BUF- FOR R11/ R10
ROW ADDRESS LOG C BLOCK

ROW ADDRESS BUFFER

RDEC ARRAY

Row Decoder

REF/ SELF GENERATI ON

REFRESH DELAY TI MER

REF/ RAT LOAD CONTROL W COUNTER

BAB ONE- SHOT FOR VBLH VPP REGULATOR CONTROL

VBLH(1.8V)/VINT(2.5V) + VPP REG ENABLE
ROW FUSES PER 4M ARRAY
RI GHT SI DE M SCELLANEQUS



Circuit
Name

ROWLK
ROWCON
RP32
RP987

SOSHFT
S119
SA2
SABAND
SAEQCON
SDRCONF
SEAGAT
SENSH
SHI FTR
SHVUX
SPCDEC
SRVBI T
SPRBLK
SPRDEC
SPREN
SPRSEL
SRVBLK
STUNDI N
STUNDM
SW

TDATA
TOBI T

TI NB7

T1 NDRV
TKACT
TKC1
TKCOM
TKCON
TKFS
TKRES
TKYI NCB
TMBI T
TMBLK
TM NVREV
TVMRPAD
TMRSCLK
TVMSAOFB
TWM
TWSBI' T
TUNAD
TUNC
TUNDI N
TUNDM
TX10L
TXDRI VER

VBBCLK
VBBGEN
VBBPUMP
VBLHLD
VBLHTRM
VCWP
VCON

Par ent
Circuit

BNKBOT
CONBLK
RDARY
RDARY

DCON
DCON
HQSA
ARY32M
BNKBOT
| OBLK
CONBLK
ROWLK
DCON
HQSA
CHLF
SRVBLK
ROWLK
SPRBLK
SPRDEC
SPRDEC
CONBLK
| OBLK
DQSCON
BNKCON

TMBLK
TDATA
RABLK
TMVBLK
TMVBLK
CABLK
CONBLK
TMVBLK
TMVBLK
TMBLK
TMVBLK
TMBLK
CONBLK
TMVBLK
TMVBLK
CONBLK
TMBLK
DSQCON
RAFRATLD
RABLK
CONBLK
| OBLK
DSQCON
| OBLK
RABLK

VBBGEN
VBB
VBBGEN
VvVDC
VvVDC
VHBLH
DLL

Book
Section

BNKBOT
CONBLK
RDARY/ SPR
RDARY/ SPR

DCON

DCON

BNK/ ARY
BNK/ ARY
BNKBOT

| OBLK
CONBLK
ROALK
DCON

BNK/ ARY
coL

MR/ SRM
ROALK
RDARY/ SPR
RDARY/ SPR
RDARY/ SPR
MR/ SRM

| OBLK
DQSCON
BNKCON

TMVBLK
TMBLK
RABLK
TMVBLK
CONBLK
CABLK
CONBLK
TMBLK
TMVBLK
CONBLK
CONBLK
TMBLK
CONBLK
TMVBLK
TMVBLK
CONBLK
TMVBLK
DSQCON
VDC
RABLK
CONBLK
| OBLK
DSQCON
| OBLK
RABLK

VBB/ VNWL
VBB/ VNWL
VBB/ VNWL
VvVDC
VvVDC
VPL
DLL

Schenmati c
Title

SUPPORT CI RCUI T FOR 1K ROAS
ROW ADDRESS MAI N CONTROL

ROW PRE- DECODER (2 | NPUT) R32(0: 3)
ROW PRE- DECODER (3 | NPUT) RO87, R654

SO (ODD- EVEN) SH FTER

Cl1 C9 SHIFTER (4X) <0:3>

SENSE AMP- TWD

SA BAND- 8X HQSA

EQ CONTROL FOR SENSE AMP LI NES
SDRVCC/ LPSDR GENERATI ON

EXTRA TRANSI STORS ( SEA OF GATES)

SEN AND SH GENERATOR

SHI FT READ CONTROL

SH CONTRCOLLED DATA MUX (1 PER QUAD)
SPARE COLUWN DECODER

SELF REFRESH MODE BI T COUNTER

SPARE ROW BLOCK (1X/ 4 MEG

SPARE ROW DECCDER ( 8X/ 4NEGQ)

SPARE ROW FUSE SET ENABLE

SPARE ROW ADDRESS SELECT-1 PER RO-R9
Sel f - Refresh Mbde Bl ock

TUNI NG Cl RCUI T FOR DATA - SDR MODE
SDR TUNING Cl RCUI T FOR 2 DATA MASK SI G
SHI FTED WRI TE GENERATI ON

TEST MODE DATA

TDATA - BIT

TINB DRI VER/ LATCH FOR A7

TIN DRI VERS <7, 10: 12>

TESTMODE - ACTIVE, XINC, AND BKXI NC
SH FTED C1 FOR COWMPRESSI ON

TKCOM

TEST CLOCK CONTROL
TEST MODE RESET -
TEST MODE RESET -
TEST MODE Y AND BANK -
TEST MODE BIT
COVMPLETE TESTMODE

™ NV/ TMXREV/ TMYREV SELECT
GENERATE TMRPAD

TMRS GENERATI ON

TEST MODE -
VOLTAGE MEASURI NG CI RCUI T/ VDM PAD

TEST MODE VSR BI T

TUNING CI RCU T FOR 13 ADDRESS | NPUTS
TUNING CIRCU T FOR 4 CONTROL SI GNALS
TUNING Cl RCUI T FOR DATA/ DQS | NPUTS
TIMNG CIRCU T FOR 2 DATA MASK SI GNLALS
TX10 LATCH

PROVI DE ROW ADDRESS TO TDATA GENERATOR

FUSE | D SET/ SH FT
X, Y, BKC, ALL

VBB Punp C ocks

VBB GENer at or

Pump for Vbb Generator

VBLH LOAD CONTROL W COUNTER
VBLH TRI M

Vol tage Current Mrror P-type
Del ay Vol tage generator (DLL)

CCL | NCREMENT CONTROL

SENSE AMP OFF BAR (VPP LEVELS)



- X-

- Y-

Circuit
Name

VDC
VDCA
VDCB
VDCRAT
VDEL
VHALF
VHBLH
VHQBI AS
VHREF
VI NTLD
VI NTTRM
VMVBELX
VNOSC
VNREF
VNREG
VNWL.CLK
VNWL.GEN
VNV PUMP
VPCKDEC
VPP
VPPCLK
VPPCLK2
VPPDLY
VPPREG
VPPUMP
VREF
VREFBG
VSR FUSE
VSRLDR
VSRLDRR

VDCON
VWDSORT
VIEN119
VWX
VWWUXCON
WP2

XCLKF

YCLKW
YDELB
YRGCLK

Z14FULL
Z14FULL
ZBANK
ZBANK
ZBL512
ZCHLF
ZCOL
ZCOL
ZCPRDEC
ZCPRDEC2
ZDPAR
ZF1K
ZFBNKBOT
ZFCOL
ZF1 O
ZFPAR

Par ent
Circuit

LM SC
VDC

VDC

VDC
HVDEL
VHBLH
VPL

| OBLK
VHBLH
VDC

VDC
TWM
VNWLGEN
VNWLGEN
VNW.GEN
VNW.GEN
LM SC
VNWLGEN
VPPCLK
LM SC
VPP
VPPCLK
VPPCLK
VPP

VPP

VDC

LM SC

N A

RM SC
RM SC

DPATH

DPATH
DPATH
CABLK

DCON

BNKCON
BNKBOT
BNKCON

NONE
sim
Z14FULL
Z14FULL
ZSABAND
ZCOL
sim
Z14FULL
ZCOL
ZCPRDEC
ZSABAND
N A

N A

N A

N A
ZBANK

Book
Section

LEFT/ LM SC
VvVDC

VDC

VDC

DLL

VPL

VPL

| OBLK

VPL

VDC

VDC

DSQCON
VBB/ VNWL
VBB/ VNWL
VBB/ VNWL
VBB/ VNWL
LEFT/ LM SC
VBB/ VNV
VPP

LEFT/ LM SC
VPP

VPP

VPP

VPP

VPP

VDC

LEFT/ LM SC
N A

RM SC

RM SC

DCON
DPATH
DCON
DCON
DPATH
CABLK

DCON

BNKCON
BNKBOT
BNKCON

Z14FULL
Z14FU |
Z14FU |
Z14FULL
ZBANK

ZCOL

ZCOL
Z14FULL
ZCOL

ZCOL

ZBANK

OTHER SPI CE
OTHER SPI CE
OTHER SPI CE
OTHER SPI CE
ZBANK

Schenmati c
Title

VCCI / VCC VOLTAGE DOAMN CONVERTERS

ACTI VE VI NT REG

STANDBY VI NT/ VBLH REG

VDC RATI O CIRCU T

Vol tage Controll ed Del ay Elenent
Vol t age HALF vbl h

Vol t age Hal f vBLH

HALF VCCQ FCAP BI AS

Vol t age HALF vbl h REFerence

VI NT LOAD CONTROL W COUNTER

VINT TRIM

SELECT CIRCU T FOR V- MEAS MODES
Negati ve Vol tage generator OSCill ator
Vol t age Negati ve REFerence

REGULATOR FOR NEGATI VE VOLTAGE GENERATOR
VNWLL PUMP CLOCK

VNWL CENer at or

Punp for VNW.L Generator

Vol t age Positive Punp C ock Decode
Vol t age Positive Punp
Vol t age Positive Punp
Vol t age Positive Punp
Vol t age Positive Punp
Vol t age Positive Punp
Vol t age Positive PUW
VREF GENERATOR
VOLTAGE REFERENCE BAND GAP

VOLTAGE SET REG STER FUSE Cl RCU TRY
VSR LOAD CONTROL W COUNTER

RI GHT SIDE - VSR LOAD CONTROL W COUNTER

CLocK
CLocK #2
DeLaY
RECGul at or

WRI TE DATA CONTOL (CO SORTI NG)
WRI TE DATA SORT CIRCU T
WEN119<0: 3> GENERATI ON

WRI TE DATA MUX POl NT (X4/X8/16) (Ir and If)

VWWUX CONTROL LOG C
VRI TE COMVAND PULSE- DELAYED 2 CYCLES

XCLKF GENERATI ON

YCLK- WRI TE GENERATI ON
YDELB DRI VER (1X PER BANK)
YR/ GCLKB GENERATI ON

FULL CH P SPICE - 128M DDR/ SDR ( S14)
128D14 dram FULL chip simulation

32meg array BANK

SPI CE- 32M BANK ( ARRAY PLUS BOT32M LOdA C)
BIT LINE PAIR (512 CELLS/ BL=1024W./ BL)
COLUWN HALF- SPI CE

CCLumm circuits

COLUW CIRCU T (2X-TOP AND BOTTOM
COLUWN PRE- DECODERS

COLUWN PRE- DECODER LOG C

LOCAL D-LINE (I N Sense Anp) Parasitics
SEM - FULL CHI P, + 1K ROWS (SI MULATI ON)
SEM - FULL CHI P, + 1 BANK BOT

SEM - FULL CHI P, + COL LVS

SEM - FULL CHI P, + COL LVS

F- LI NE (ACROSS ARRAY) Parasitics



Circuit
Name

Z| OBLK
Z| OBLK
ZLAlI NB
ZLC1EV
ZLC10D
ZLC32EV
ZL.C320D
ZLCCOL
ZLCONAB
ZLCONI O
ZLCXX
ZLG

ZLI RF
ZLOor
ZLPH X
ZLPH Z
ZLRA
ZLRX
ZNVAP
ZPSNVA
ZRDARY
ZROMLK
ZSABAND
ZSAPAR
ZSFC
ZVBBCNET
ZVHBLH
ZVHCNET
Z\W
ZYPAR

Par ent
Circuit

sim
Z14FULL
Z14FULL
ZCOL
ZCOL
ZCOL
ZCOL
ZCOL
Z14FULL
Z14FULL
ZCOL
ZCOL

Z1 OBLK
Z1 OBLK
ZRDARY
ZlI OBLK
Z14FULL
Z14FULL
none

N A
ZROWMLK
ZBANK
ZBANK
ZSABAND
N A
ZPSNVA
NONE
VHBL
ZBANK
ZBANK

Book
Section

Z| OBLK
Z14FU |
Z14FUl |
ZCOL
ZCOL
ZCOL
ZCOL
ZCOL
Z14FULL
Z14FULL
ZCOL
ZCOL

ZI OBLK
ZI OBLK
ZBANK

Z| OBLK
Z14FU |
Z14FUl |
Z14FUl |
VBB/ VNWL
ZBANK
ZBANK
ZBANK
ZBANK
OTHR SPI CE
VBB/ VNWL
VPL

VPL
ZBANK
ZBANK

Schenmati c
Title

| nput / Qut put BLocK

SPI CE- 1/ O SI DE PERI PHERY BLOCK

SPI CE - AIN PARAS FOR SETUP LI NES

CCOL ADDRESS PARAS (Cl) EVEN

COL ADDRESS PARAS (Cl) ODD

C32 COL ADDRESS PARAS- EVEN CASE

C32 COL ADDRESS PARAS- ODD LI NES

CCOL ADDRESS PARAS ( OTHER THAN CA)
CONBLK>>RABLK PARA' S

CONBLK>>| OBLK PARA' S

C54/ C76 COL ADDRESS PARAS (NO ODDY EVEN)
G LI NE PARAS I N COL

SPI CE- I R | F LI NE PARAS

SPI CE- OTR and OTF LOADS

SPI CE LOADS FOR PHI X AND PXB

SPI CE- PHI Z/ DQS/ DQSEN LOADS

SPI CE- ARRAY SELECT (11, 10) PARASI TI CS
SPI CE- NORVAL ROW ADDS (0-9) PARASI TI CS
MAP OF SPI CE SENSE- AMPS/ DATA PATTERN
SPI CE PONER SUPPLI ES FOR MEMORY ARRAY
SPI CE- RDEC ARRAY

SPI CE VERSI ON OF 1K ROW BLOCK

SPI CE-1 SABAND (2K SAs)

Sense Anp Band Parasitics (SPICE)

SEM - FULL CHI P ( SI MULATI ON)

SPI CE VBB CAPACI TOR NETWORK

Spi ce Vol tage Half vBLH

VHbl h Capacitor NETwork

WORD LI NE SPI CE MODEL

Y- LI NE (ACROSS ARRAY) Parasitics



CELL PATH= YG<X> X=C10
ZBANK. CELLx<0- 15> MR PROGRAM TABLE

%o 158 é:;‘;\’_ 6 CL 3 1 SEQ 2 (o]
— <0- 15>= — 9 5 4 I NT/ SE 1 BLE
C119—2, 3 DATA STATE FOR WL1=WL.O C119—2, 3
SLOW Y’ S FAST Y' S O 0 0 BL=1 (SDR
X 0 CL=2 1 | NT 0O 0 1 BL=2
DO D1 SA<0> SPARE DO D1 SA<8> 0O X 1 CL=3 0 SEQ 0 1 0 BL=
W.<0> W.<1> 1 X0 CL=2.5 0O 1 1 BL
111 BL=8 (SDR)
SA<1> SA<9> Y1l= C8=0 C76=0 C54=1 C32=2 Cl=1
(C21=01)
1X1(g=2) ILLEGALS 0 0 (BL=2)
—_ 1 X X X | NGLE VWRI TE DR L
SA<10> C0=0 ( EVEN) ( Y)
0]
Y2= C8=0 C76=0 C54=1 C32=3 Cl1=0 ( SPARE)
(C21=10)
FO<2>, FBO<2> DAMPO<2>
FO<3>, FBO<3>
DAMPO<3>
FO0<9>, FBO<9> DAMPO<9> |
FO<8>, FBO<8> [ ]
DAMPO<8>
BACKGROUND CELLS="0" BACKGROUND CELLS="1"
DO D1 SA<12>
C8=0 C76=0 Cb54=1 C32=2 Cl=1
(c21=01)
SA<14> ( )
Y2= C8=0 C76=0 C54=1 C32=3 (%1(:=20 (SI;ARE)
1=10
SA<15> YG<a>
Fl<2>, FB1<2> DAMP1<2> |
F1<3>, FB1<3>
DAMP1<3>
F1<9>, FB1<9> DAMP1<9> | FAST IR I F SLOW IR | F
F1<8>, FB1<8> U BYTE L- BYTE
DAMP1<8>
DATAPATH
| R<2>, | F<2> DQ2
| NTERLEAVE OR BL=2 OR SEQ+EVEN START:
Y1, 3 FI RE TOGETHER HMUX
BANK ADDRESS=0 ( SPARE BLK 0) Y2, 4 FI RE TOGETHER I MUX | R<9>, | F<9> D@
W.<0> 987=0 654=2 32=3 10=0
BLOCK ADDRESS= SEQ+ODD START (BL4) : | R<3>, | F<3> DB
R11=0 R10=1 W.<1> 987=0 654=2 32=3 10=1 Y3, NOT VALI D VMUX
Y4, NOT VALI D EVEN WDSORT
| R<8>, | F<8>|
SEQ+ODD START (BLS8) :
Y3, Y2 FI RE TOGETHER
Y4, NOT VALI D EVEN
FOR X4/ X8 MODE
Q0<2, 3> Gl<2, 3>
<9, 8>  GI<9, 8> DQB>>D@
W.<0> | S CONNECTED TO FAST PHI X/ PXB (WORST TRW.) DQB>>DO
W.<1> | S CONNECTED TO SLOW PHI X/ PXB (WORST ACCESS/ TRP) EVEN 2, 3
SLOW 1O/ SLOW DATA-Y
EVEN 9, 8
FAST 1O/ SLOW DATA-Y UNI TED MEMORI ES | NC.
NO BANK MUXI NG PRQIECT: 128D14
NO A8C MUXI NG ODDZ,S3 o/ s Title
LOW | FAST DATA-Y
ROW SELECT PATH I'S SLOW- RIGHT SIDE OF CHI P MAP OF SPI CE SENSE- AMPS / DATA PATTERN
9, 8 Si ze|Docunent Nunber REV|
FAST |1 O/ FAST DATA-Y B ZVAP A
Dat e: January 7, 2002[Sheet 1 of




SVI A

XZLAI NB<O: 11, 99> XZLRA<10, 11>

USE FCR SETUP
1, 99>

VI NT 1 VCC R10<2> 3 R10<1>, R11<0> TMALTB
VSS R10E<2> 2 TVMSAOFB
YG<1: 4>
W.1G
WL.0G
TMFSEN
VCCX TMSSEN
APAD<O: 11> TKYI NCB TMALS
BAPAD<O: 1> TMAO<O: 1> FO<2, 9, 3, 8>
VREF T N FBO<2, 9, 3, 8>
| BON TML1IMS Fl1<2, 9, 3, 8>
LCLK TKBCI NCB FB1<2, 9, 3, 8>
LCLKB TKRESBKC YDELB
o RAE, REFB TMCOVP vBB
1 SRC<2, 3> RABT<O: 9, 99>
> REFI NCB RABZ<O0: 9, 99>
3 ROVWENB R10<0: 3>
a TNVRPAD R11<0: 3>
5 TMALS TI NB<7> REFI NCB UNUSED | - LI NES
6 TMXREV B(A)I NB;O, él.)> REFI NCBE (SHOULD STAY LATCHED AT VSS!)
TMYREV TX<O0, 1, 8: 10> . .
v Al NB<O: 11, 99> — ! R<0, 13 4;dg 10: 15>

rjil F<O0, 13 4(137S 10: 15>
A/

XZLCONI O CON > | OBLK PARAS
S SR SR

RSDLL<1> 3 VI NT BAB<0>
TKFSET 4 VSS CAEV<1: 2>
TKFI NC 4 VBLH CABEV<1: 2>
SRC<2: 3> a CA<O, 3: 8> CAOD<1: 2>
DM NR<O: 1> 4 CAB<O, 3: 8> CABCD<1: 2>
DM NF<O: 1> 4 TMRDOFF FOL<2, 3, 8, 9>
TKD<O: 3> a4 YDEL B<0O> FBOL<2, 3, 8, 9>
NOBANKB 4 YCLKW<0> F1L<2, 3, 8, 9>
o REGV, HIl Z a4 YCLKR<0> FBlL<2, 3, 8, 9>
1 DQSEN<O: 1> a R11X<0: 1> a0<2, 3, 8, 9>
> KB 5 1 C119<2: 3> Gl<2, 3, 8, 9>
3 REFB, RAE 5 DMD<O: 1> GCLK80<0>
2 5 DML<O: 1> GCLK81<0>
5 LCLKB, LCLK 5 YG<1: 4> TKC99B
ﬁ PV\RUP ECLK 6 REFI NCB 5
REGPL 7 TKYI NCB 5
= BAI NB<O: 1 8 BAI NB<O: 1> TKRESBKC 5 XDPATH
= Al NBE<O: 11, 99 9 Al NB<O: 11, 99> TKRESY 5 N 1
= TX<O0, 1, 8: o TX<O, 1, 8: 10> TKBCI NCB 5 VSS | 1
T 1 TMVDMOF TKRESX 5 TMX1, TCLK 1
B ;‘\ TI NB<7 > TI NB<7> TNMRPAD 6 | CLKR<O: 1> I >
5 Felav e 3 Srevac ™ B e HOrkeo 8 I 2
1. DOSE<0: 1> 5 DQS<0: 1> WRI TE, DDRCO 6 XCLKF, QCLK >
. PHI Z10, SR 6 PHI 210, SR ALR, AVB 6 VEN119<0: 3> &0<0: 15> >
I X8VCC, LPSDR 7 X8VCC, LPSDR TKRESALL 6 VAENEN GL<0: 15> 5
) CAB<O, 3: 8 8 mB<O, 3: 8> TNMEN, DPD 6 TMCOWVP | R<0: 15> >
o CA<O, 3: 8> 9 CA<O, 3: 8> TKVSLDB 6 X16VvCC | F<O: 15> 5
o, CAEV<1: 2> o CAEV<1: 2> EMR<O: 1> 6 X8VCC DMVD<0: 1> 5
UC‘ABEV<1 2> 1 CABEV<1: 2> TI N<O, 7, 10, 11> 6 DM NR<O: 1> DML<O: 1> 5
) CAOD<1: 2> > CACD<1: 2> TME10' 23> 7 DM NF<O0: 1> DlevCC 3
o, CABOD<1: 2> 3 CABCOD<1: 2> VREF, JCLK 7 TKD<0: 3> 3
K3 YCLKR<O0: 3 a YCLKR<O: 3> CL<O: 3, 15, 115> 7 | R2G1B DM NF2<0: 1> 3
;U YCLKWEO: 3> 5 YCLKW.O: 3> BAB<O: 3> 7 PWRUP, CL<0> 3
=, GCLK80<0: 3> 6 GCLK80<0: 3> C119<0: 3> 7 ATH
. GCLK81<0: 3 7 GCLK81<0: 3> QCLK 7
0. TKC99B 8 TKC99B TMB<26: 27> 7 QCLK
VBLEQ, VPL 7 TKFOUT
CONBLK DDRS PAD
HRVB
DM NF2<0: 1>
SR
EN<O: 1> DI NPAD<2, 3, 8, 9>

VI NT XCLKF | > DQPAD<2, 3, 8, 9>
VSS | CLKR<O: 1> 7 VREF, RCLKB DQSPAD<0’ 1>
TMCOWP | CLKF<O: 1> 1 1 | R<2, 3, 8, 9>
K SR, SHRVE 1 | F<2. 3. 8., 9>
VRI TE VENI10<0: 3> 3 E<0! 1>
T3 OREPAD 1 CKEPAD, CL<1: 3, 15, 115> VENEN 2 PHI Z10
T CLRPAD | . CLKPAD DDRCO TCLK 3 X16VCC
5 CLKBPAD (‘J_KBPA CA<0> IRZRZGlGIf 5 stv%
PWRUP I DRV
2
D C119<0: 3> | F2G0B LPSDR
HE-SEERAD V\EBPABPA 9 ANB, ALR L P20 2
8 RASBPAD | AsRpan D 2 ! B 3
SBPAgr DLLOFF | R2G0 UNI TED MEMORI ES | NC.
e ill—uq'K 3 'TESE 2 PROQIECT: 128D14
APAD<Q > K<0: 3> I F. :
29 S0 11> BAPADRD: 351 ass> 3 Title
. DCON FULL CHI P SPICE - 128M DDR/ SDR ( S14)
i (CPTI ON PADS) Si ze|Docunment Nunber REV|

) DPAD<2, 9,3, 8>
DOSPAD<O0: 1>,

28 PVRUP| - PYWRUP
20 REGPLSB [REGELSE™ 37 DoRPAD) - xﬁZADDF B Z14FULL A
30 ECL 3 [32_X16PAD] XlBPAD Dat e: Decenber 7, 2001[Sheet 1 of 1

27 DOSPAD<O: 1>




Al NB<10> USED FOR R/ C- EXTRACT

RPAR10
CPARL3 T 3 Al NBE|
t o CABUF/ CONBLK

SLOW CASE, WC SETUP

fr om APBUF RPAR9
80 80
(2 AINB |
I craAri2 I craria [
T 190F T 380F 190F T
ALL GATE LOADS ARE ACCOUNTED FOR DI RECTLY!

PLACED | N Z14FULL

UNI TED MEMORI ES LTD
PROIECT: 128D14
Title
1 Vss 1 VSS SPI CE - Al N PARAS FOR SETUP LI NES

— Si ze|Docunent Nunber REV
A ZLAI NB A

Dat e: Cct ober 12, 2001[Sheet 1 of




RPARQ RPARLO
50 50
[Z TBON 3 1 BONE
hE CPARL __ 1
CPAR2 —— aa0E T CPAR3 —~
170F _|_ L 170F _|
RPARL RPAR2
50 50
[4 REFB }—o -9 —y—{5 REFBE
CPARLA == CZPQ*ES gy CPARL5 = FOR REFB, RAE, RONENB, REFI NCB
125F _| | 125F | L-2000U
) ) ) =130 OHVB
RPAR3 RPARA
50 50
[6 REFI NCB}— 7 REFI NCBE
_ CPARLO— s
CPAR12 —— — CPARLI
110F _| 220F “| 110F _|
RPARS RPARG
50 50
(8 ROMENB} - -9 —¢—{9 ROWENBE]
CPARS —— B == CPAR9 ——
135F 135F
= = = WE0. 6 L=2681 FOR BANK SECTI ON
RPARL5 RPARL6
100 100
RPAR7 RPARS 16 BAB }—¢ - —p—{17 BABE
50 50 CPAR2 2 —— CPAR23—— CPARR A=
[10 RAE | (11 RAEE . 0. 35P A~
B cPARa 1 0.7P 0. 35P
CPARG 560F -~ CPAR5 —— = = =
130F _|_ | 130F _|
RPAR11 RPAR12
50 50
(12 LOK¢ . —p—{13 LOKE
CPAR20 —— CPARLO——  pareT = VSS
120F _|_ 240F ~| 120F _| 1 Vss
' i i PLACED I N TOP LEVEL SPI CE- Z14FULL
RPAR13 RPAR14 UNI TED MEMORI ES | NC.
50 50 ,
(14 LCLKB} 9 —p—{15 LCLKBE] Tl e PRQJECT: 128D14
CPARLE Foor -~ CPARIZ~ CONBLK>>RABLK PARA’ S
145F 145F _
= = = Si ze|Docunment Nunber REV
A ZLCONAB A
Dat e: Novenber 7, 2001[Sheet of 1




90
T S
CPAR2 —— iy CPAR3 —~
0.18P | 0.35P7| 0.18P_|
RPARL RPAR2
~CENTER DRI VEN 50 50
[4 SR} -9 ey - [5 SRE |
CPAR14 == —= CPARL5 =
110F _| 220F “| 110F |
Mo o e L VsS}—pe8
6 ';c':;\';'iej g —§— L/ _RCLKBE PLACED | N TOP LEVEL SPI CE- Z14FULL
pay oy CPARLE <
110F _| 220F “|° 110F _| UNI TED MEMORI ES | NC.
N N N PRQJECT: 128D14
Title
CONBLK>>| OBLK PARA' S
Si ze|Docunent Nunber REV
A ZLCONI O A
Dat e: Novenber 21, 2001[Sheet 1 of 1




asel addr esses

R11<0> Rpar 3 Rpar 4 R11E<O>
3 R10<2> 4 R1I0E<2>
S I pia Foe=z]
Cpar 1 231 —— Cpar10 231 —— Cparil W£0. 6U
0. 4p_L_ | o.8pP | o0.4p L=2681/ BNKBOT
i } SP=. 8
VI NT VI NT VI NT
376 OHM
MPARS MPAR1 MPAR3
EACH SIDE (T OR Z) HI TS 8 ARRAYS PF ‘ PF ‘ PF CENTER=46 OHM
(50% *—OH WE2U ’—O\ VWw=8U ’—O\ WE1U START=40 OHM
2X 4x 1X
MPARG
e | NEARZ | NPARA 1X ALREADY | N SPI CE
lW:10U —] W-20U —) WesU
EACH ARRAY (ASEL) P=1, N=5 = = =
C~ 700F/ BANK + 150 CENTER +50 RABLK=~1. 6P
PLACED I N Z14FULL
UNI TED MEMORI ES LTD
PRQIECT: 128D14
Title
VI NT SPI CE- ARRAY SELECT (11, 10) PARASI TI CS
1 VI NT VI NT > VSS VSS Si ze|Docunent Nunber REV
= A ZLRA A
) Date: Novenber 7, 2001[Sheet 1 of 1




NORMAL ADDRESSES ( RAB<O: 9>)

Rpar 3 Rpar 4
[3 RABG | B B [4 RABE |
Cpar 12£ 231 —= Cpar 10 231 —~ Cpar 11 W£0. 8U
0.45p| | o.9P | 0.4a5p L=8050U
i i } SP=. 86U
VI NT VI NT VI NT
MPARS MPAR3
MPARL
EACH SIDE (T OR Z) HI TS 16 ARRAYS PF ‘ P ‘ PF
100% HI T f OH W=8U i O‘ W=16U i O‘ W=6U
ax ] 8X 3X 1X ALREADY | N SPI CE
Ty e par
20U ‘ WE40U WE15U
1 €1 €1
EACH ARRAY ( BLKRBUF) P=2, N=5
PLACED I N Z14FULL
UNI TED MEMORI ES LTD
PRQIECT: 128D14
Title
VI NT SPI CE- NORVAL ROW ADDS (0-9) PARASI TI CS
1 VI NT VI NT > VSS VSS Si ze|Docunent Nunber REV
L A ZLRX A
) Date: Novenber 7, 2001[Sheet 1 of 1




SHXB>>SHRB FOR LEFT SI DE!

ACTI VE BIT LINES TO RI GHT THOUGH!

SVBLHZO
SVBLHZ1
VBLH
XZS<0>
VBLH SHRG SHG r!’l XZS<1>

VSS SHXG SHX<0>. Svszi VBLH SHRG T 1
VBLEQ SHRBG SHXB<0> o VSS > VSS SHXG SHX<1>Tr

VPL LNBG L NBG<0> . T VBLEQ VBLEQ SHRBG RBG<1> [l
Y<1: 4> LPBG L PBG<0> " ov VPL LNBG BG<1> ~

FO<2, 3>, F1<2, 3> | SOLG SOLG<0> — —YG<1: 4> Y<1: 4> LPBG BG<1> ol
ﬁFBOE<2 3>, FB1E<2 3> FBO<2 3> FBl<2 3> | SORG SORG<0> [ ﬁFo<9 8>, F1<9, 8> FO0<2, 3>, F1<2, 3> | SOLG OLG<1> ~

o, Bl O. BLE<O: 7> CELLO<O0: 7> CELLO<0: 7> r ~'FB0<9. 8>, FB1<9, 8> FBO<2 3> FBl<2 3> | SORG G<1> [
“TBL BLBE<O: 7> CELL1<0: 7> CELL1<0: 7> [l o, BLE<8: 15> BLE<O: 7> CELLO<O: 7> 0<8: 15> ~

Iy WLOG WL1G KCELLO<O: 9> KCELLO<0: 9> — U BLBE<8: 15> BLBE<O: 7> CELL1<0: 7> 1<8: 15> [
- W.OE, W.1E KCELL1<0: 9> KCELL1<0: 9> -, N [0] W.0G W.1G KCELLO<O0: 9> LO<10: 19> .

1 WLO<1: 4> VI NT \Yil STWLOE, W1E WLOE, W.1E KCELL1<0: 9> KCELL1<10: 19>,

- W.1<1: 4> vBB VBB TWLO<1: 4> W.0<1: 4> VI NT VI NT
TWI<1:4> W.1<1: 4> VBB
ZSABAND
LEFT SI DE DUMMYS="0" ZSABAND
XZF<91: 98>
KCELLO<0: 9>, KCELL1<0: 9> ¥ VSS F FOE<2, 9, 3, 8>, F1E<2, 9, 3, 8> e RI GHT SI DE DUMMYS=" 0"

CZERO .

FB0<2, 9, 3, 8>, FB1<2, 9, 3, 8>

KCELLO<O0: 9>, KCELL1<0: 9>

<<€

<|<I<I<
)

19 TWFSEN}— - TMFSEN
>0 TVESEN]— . TMSDSEN
10 R11 - RL1 21 TMNSH - TMALS

<l N QUT>

5 BAG " BAB
9 RI0<0 15 R10<0: 1>

11 RAB0: 9,995 RAB<0: 9, 99>

Fj TMEI SO

(I3 TVRDOEE ] '~ TMRDOFF
(14 TMALTE} -

(15 TWBACFB |- TMBACFRB
(16 Yoe1:4s 1 YG<1: 4>

[26 _YDELB]
VBB
a _i27 VBB
17 W.i1g— -W.1G N4
I~ WL.0G
VBLH

1 v VPP 7z vera YBLH ] v Y NTT @ vss 1VSS

77 Fosz 93 §s) . FO<2. 9,3, 8>
23 FB0<Z,9, 3,85} FB80<2,9, 3, 8>
4 Frez 9 3 ss) . F1<2. 9,3, 8>

TMALTB 25 FBI<Z, 9, 3,85 . FBl<2, 9,3, 8>

~ YDELB

REFER

5 VPL —, VPL

FBOE<2 9, 3, 8> FBlE<2 9,3 8> o

<<€

I SOR ONLY- RI GHT S| DES ACTI VE
BOTH WORDLI NES HAVE SAME DATA

CONE-.__CELLO<1,2,4,7,8,11,13, 14>
CELLO<1, 2, 4, 7, 8, 11, 13, 14>

CONE-.___CELL1<1,2,4,7,8,11,13, 14>73
CELL1<1, 2, 4, 7, 8, 11, 13, 14>

CZERO -.__CELL0<0,3,5,6,9,10, 12, 15>75
CELLO0<O, 3, 5, 6, 9, 10, 12, 15>

CZERO . _CELL1<0,3,5,6,9, 10,12, 15>3
CELL1<O, 3, 5, 6, 9, 10, 12, 15>

TO " ZIVAP"

S VBLEQ

TV 7 VBLEQ

FOR EXPLANATI ON OF HOOK- UR

" KCELLO<10: 19>, KCELL1<10: 19>/0
KCELLO<10: 19>, KCELL1<10: 19>

CONE

RI GHT SI DE ACTI VE- ALWAYS
VSS

LPBG<1>)]
LNBG<1>-

EXTRA 1 SO TO RI GHT

<|<<I<
)

LEFT PREB2=VSS ( PRECHARGE)

XYDELB
VI NT VI NT TMALS 2 TMALS rrJ
VSS VSS R10<0: 1> R10<0: 1>r
—_BAB 3 BAB YDELB
YDELB

PLACED | N Z14FULL

UNI TED MEMORI ES | NC.
PRQIECT: 128D14

Title
SPI CE - 32M BANK ( ARRAY PLUS BOT32M LOQ O)

Si ze|Docunent Nunber
B ZBANK

Dat e: August 24, 2001[Sheet 1 of




‘ ‘ NFLOTK

W£3. 78U
L 0. 27U
1 SA BAND

o

1 SABAND

RPARL RPAR2
94 94
2 FG 3 FE
:L:CPARl ;L\CPARS :L:CPARZ
L 172F | 3aaF | 172F
NFLCWK NFLCWK NFLCWK
\‘ WE3. 78U \‘ WE3. 78U \‘ WE3. 78U
j] L=0. 27U j] L=0. 27U j] L=0. 27U
1 SA BAND 1 SABAND 1 SA BAND
W L=DRAVN
W£O. 6u
RPAR3 RPAR4 L=2??
94 94
[4 FBG] (5 FBE]
I I I
—— cPAR4 —— cPARs —
| a72f |~ 3aaf
MG
NFLOTK
\‘ WE3. 78U
] L=0.27U

—— cPARS
tL7172f

NFLOTK

W£3. 78U
L=0. 27U

SP=0. 93/ 0. 94U TO VSS

2

EACH F LINE H TS 5 SABANDS
(2 ARE ALVAYS | NACTI VE- WVRONG SI DE)
ARE | N SPI CE

1 SA BAND

PLACED | N ZBANK

1 Vss 1 YSS

UNI TED MEMORI ES | NC
PRQJECT:
Title

128D14
Size

A
Dat e:

F- LI NE ( ACROSS ARRAY) Parasitics
Docunent

Nunber

ZFPAR
Sept enber

2001[Sheet

REV/
17,

1 of




LVS ARRANGEMENT

NOTES: FOR ML CAPACI TANCE, ASSUME SOLI D SHEET OF MD AND SOLI D SHEET
OF M2 ON BOTH SI DES, AND WC OXI DE THI CKNESSES (0. 295FF/ U)
SABAND WL SABAND
o FOR GC CAPACI TANCE, ASSUME OVER FlI ELD, UNDER SOLI D SHEET OF
1056 SA2s " | 1056 SA2s MD (0. 161FF/ V)
2112 SAs | | 2112 SAs FOR ML RESI STANCE ASSUME Ws0. 14U, L=2416, R=0.14 OHWVS/ SQ
(2048+64 SPARES) |
\ FOR GC RESI STANCE, ASSUVME W-O0. 14U, L=75.5U, R=14 OHVS/ SQ
| ANVEG | W ML LENGTH = 2416U, 1GC SEGQVENT = 151U
| ARRAY
‘ CPAR5=12. 2FF + 44.5FF = 1/2 GC SEGVENT CAP + 1 ML SEGVENT CAP
| RPAR5=1 ML SEGVENT RESI STANCE
‘ RPAR6=1/ 2 GC SEGQVENT RESI STANCE
I _ -
PER BAND
SA COUNT SA2 COUNT
660 330
660 330
660 330
66 33
66 33
= 2112 = 1056
(1056=PRECI SE)
SPI CE- SABAND PROGRAMM NG
1058 SA2/ SI DE
SA2 COUNT PER BAND ( DUPLI CATED ON EACH SI DE)
~ 30 SA2 320 SA2 320 SA2 320 SA2 30 SA2 30 SA2
4 SA2 4 SA2
RPAR1 RPAR2 V\Lr<;|_> RPAR3 \ALri2> RPAR4 V\L§3> RPARS \M§4> RPARG \ME
151 L L L L 3. 775K L
WGW 604 i 755 1 755 1 151 1 1
= I 1 1 1 I
—~—— CPAR1 —— CPAR2 —— CPAR3 —— CPAR4 —~—— CPAR5 —~—— CPAR6
85F 300F 300F 300F 56. 7F 12. 2F
SABAND RC LOADS N - j N - N
(1 SO SH LNB/ LPB) = G <1> <2> <3> <4> <4>
BOTTOM TOP
NOTE:

1280X ZBL512 PASS GATE CONNECTI ONS AT W.<1, 2, 3>

120X ZBL512 PASS GATE CONNECTI ONS AT W.<4>

136X ZBL128 PASS GATE CONNECTI ONS AT W.G AND W.E

PLACED | N ZBANK

1 VSS UNI TED MEMORI ES, | NC.
- PRQIECT: 128D14
o Title
WG WORD LI NE SPI CE MODEL
3 W<l 4> W<1:4> Si ze|Docunent Nunber REV
 WLE SEE ZSABAND FOR EXACT PLACEMENT OF SA/ Bl TLI NE MODELS A ZW A
Dat e: January 8, 2001[Sheet 1 of 1




RPAR1

2 SA BANDS

2 SA'S / BAND
(SA2 CELL)

EACH Y LINE H TS 9 SABANDS
2 YSELS/ SABAND

TOTAL FO=1. 61X4=6. 5U BAND

( 2 ARE I N SPI CE )

3 SA BANDS

PROQIECT: 128D14
Title
1 vss 1VSS Y- LI NE ( ACROSS ARRAY) Parasitics
— Si ze|Docunment Nunber REV/
A ZYPAR A
Dat e: Septenber 17, 2001[Sheet 1 of 1

RPAR2
81 81
Z YG 3 YE
i CPAR3 i CPAR2 i CPARL
| 176F | 352F | 17e6F W L=DRAVN
= = = WEO. 7U
VSS VSS VSS SP=0. 94U
ML V2 VB L=?7?
H NE H NE H \=
We2, 38U We3, 57U W2, 38U
L=. 2U L=. 2U L=. 2U

2 SA BANDS

PLACED | N ZBANK

UNI TED MEMORI ES | NC.




FAP<O: 9>

FAPB<0: 9> 2E FAPB<0: 0> -
rRABYO S
Sx<0:7> %
XPXSEL<0: 3>
VP! . VPP RAPT o PB<1, 1>, RAP<1, 13-
V VI NT RAPO . RAP<0>)'"
VS: 2 VSS  SPSEL<0: 1> L= <*4>SPSEL<0: 1>,
I<*45PREBZS PREB2 Sx<0, 4> § 2,6.'3, 75
{<*Z>RASEL B¢ RASEL PXSEL ;9
PXSEL

XPHI X<0: 3>

VNWL
VI NT PXSEL
VSss PHI X
PXB

<* 4>VNW.

vep_ Lo VPP RASEL o
VINTEL VINT SPsEL<0:1> 2
Vss_E2 vss PREB3 S

PREBZES PREB2 PB3EN [

DL
DW.GEN S
| SCEN
VI NT i
s B vs
IPREBI E2 PREBL
| SCEN
XI SOGENL
VPP Lo VPP
VINTEL VINT
Vss B2 vss
L PREBAES PREB4
| SOGEN
XI SOGENR
VPP_L o VPP PREBALR
VINTEL VINT | SCEN
VSS B2 VSS  TMSAGFB
PREBAES PREB4 | SOLR
| SOGEN

CTMALTG
7 TVEI SO
(I3 TWBACFB |-~ TMBACFB
m_zﬁ RAB99
(15 TvROGEF - | MRDFF
S “ BAB Fz RAB<O0: 9>
(8 YDELB— . YDELB ? PREBAL
[ RO} R10 . PREBAR
Sl SHI (19 TVFSEN}- - TMFSEN

20 TVSSEN}- - TMBSEN

VI NT
1 vpp VPP zvint AN 3vss1VYSS

NEED SPECI AL ZRDARY FOR SPI CE

XZRDARY
VPP 8 PXB<0: 3> “rjr
VI NT ° PHI X<0: 3>
VSS 10 SPSEL<0: 1>
PREB3 11
PREB1 12
RAP<2: 9> 13 o
RAPB<2: 9> 14
RDARY

<ouT>

TO L&R NEI GHBORS
21 PREB4} - PREB4

22 Wog - WO0G
23 Wig . W1G

24 SH}- SH
-~ SEN
25 SEN |- VBLH
>6 Tso0— - | SOL j
~ 1 SOR -
10F

 VBLEQ
4 VBLEQ BLES
5 vBLH YBLH ¢

PLACED | N ZBANK

UNI TED MEMORI ES | NC.
PRQIECT: 128D14

Title
SPI CE VERSI ON OF 1K ROW BLOCK

= Si ze|Docunent Nunber REV|
kY B ZROWMLK A
3 Dat e: Septenber 21, 2001[Sheet 1 of 1




XSRDEC<O0: 1>

VPP RP654
VNWL RP32
VSS PX<0: 3>
PREB3 PXB<O0: 3>
RPO87 X<0: 3>

QUOWONOD

VI NT
RPSP<0: 1%
<* 2>PHI X<0: 3>

<* 2>PXB<0: 3>

WO, RSWEL: 7> 0

PHI X<0> ACTI VE HERE

SPARE DECODERS FAST PHI X !

XRPSP<0: 1>
1 VINT RASEL

SPSEL<0: 1>

XRDEC<1>
VPP RP654 o JRP654<2> o
VNWL RP32 - RP32<3> i~
VSS PX<0: 3> g& PHI XE<O: 1>, PHI X<2: 3>
PREB3 PXB<0: 3> g PXBE<0: 1>, PXB<2: 3>
RP987 X<0: 3> ;5= KW.<0>, W.1, KW <2: 3>7T,

B vss =1 vss RAP3 g XRP32<3> -
<*2>PREB1| |5 PREB1L RAP2 2 VINT £, VINT RASEL ,- RASEL ~ .
RP32 - VSS E5 VSS RAP3 £ RAP<3> - VSS
RP32 IPREBI |5 PREB1 RAP2 2-RAP<2> ~ [ 63X
PRE- DECODE SPARES —~ CPARSP<0: 1> RP32 > RP32<3> _ \‘ MPARL
(M M C REAL PRE- DEQ) 15F RP32 B Il NFTK
= —~~ CPARL VSS
XRP654<2> __ 100F W=126U
RAP/ 5 = L=0. 22U
RAPS 2
RAP9 -
RP987 &
RAP7 o RAPB<7> T
RAPS 2CRAPB<8> T
RAP9 >IIRAPB<9> &
RP987 {|| RPO87<0> v
4 PREB3} - PREB3
™~ PREB1 XZLPHI X<0: 1>
5 PREB1 VPP L7 VPP PHIXE o] PHI XE<O: 1>
VSS_E5 VSS PXB oo PXB<O: 1>1
6 RAP<Z o5 | RAP<2: 9> PHI X<0: 1> |12 PHI X PXBE 2 >
: VN
7 RAPE=z: o= | RAPB<2: 9> ZLPHI X ’
8 PXB<0: 3> | . - PXB<O0: 3>
. ) :
[9 PHI X<0: 3> }— - PHI X<O0: 3> PLACED | N ZBANK
. PLACED | N ZROMK
VPP [I0 SPSEL<O: 1>}~ -SPSEL<O: 1>
e VI NT 11 RASEL . . RASEL UNI TED MEMORI ES | NC.
PRQIECT: 128D14
7 viNT YINT 17 Wo . WO Title
- SPI CE - RDEC ARRAY
3 vss LVYSS . 13 Wl ©oWl Si ze|Docunent Number REV/
L 14 VNW— - VNV A ZRDARY A
) Dat e: August 2, 2001[Sheet 1 of 1




ne 2.3 2.3 2.3 2.3
PHI X MODEL ‘ ‘
73 73 73 73
4 SEGVENTS
WE15U/ PCH (SEG AT BL TWST)
7 4.6 L=76 unl segnent
RO R7 R1 R2
3 _PH X | - — B 1 4 PHIXE vwwoiléig OHM SQ
——~ CPARY ~= CPARL 46 —— cpare 20 — = CPAR3 R=-73 OHMS/ seg ?7?
. 23P . 23P . 23P . 23P
MPARS N MPAR? - MPAR2 - MPAR3 MR=. 042 OHM SQ
PFLOTK PFLOTK PFLOTK PFLOTK WEL. AU
i — We825U i — WE1695U i — We825U i — W=480U R-2.3 OHVE/ seg 27
\L L=0. 26U H L=0. 26U Hf L=0. 26U \L L=0. 26U
] AD=116P AD=238P AD=116P ] AD=68P
—PD=33U —PD=68U — PD=33U —PD=20U
55X 113X 55X 32x
AD:Z 1 P/ RDEC TOTAL=255X (3X I N SPI CE)
) 4 SEGVENTS
(SEG AT BL TW ST)
27 11
R10 RS R4 R5 MD=1.56 OHM SQ
WEO. 6U
(5 PXB | ! cPARS B 20 <5 B (6 PXBE | R=~200 OHMB/ SEG 272
oy —~ CPAR4 —— CPAR5 —— CPARG
55F 55F 55F 55F
i MPAR9 MPAR1 1 i MPAR10O MPAR12 MR=. 042 OHM SQ
NFTK NFTK NFTK NFTK WO. 6U
WE111U W=228U WE111U WEG5U R-5. 3 OHVS/ SEG ?7?
L=0. 22U L=0. 22U L=0. 22U L=0. 22U
VWL VWL VWL VWL
o 55X o 113X oy 55X T 32X
) ne 5.3 5.3 5.3 5.3
PXB MODEL ‘ ‘ ‘ ‘ ‘
200 200 200 200
PLACED | N ZBANK
PLACED | N ZROWMLK
PLACED | N ZRDARY
VPP
1 VPP Vs UNI TED MEMORI ES | NC.
2 VSS PRQJECT: 128D14
= Title
VNV SPI CE LOADS FOR PHI X AND PXB
i Si ze|Docunent Nunber REV
A ZLPHI X A
Dat e: Novenber 7, 2001[Sheet 1 of 1




KBL, KBBL NOT USED
KBR KBBR USED FOR BI T- LI NE C- LOAD

XKBLE<40, 41>_30
5 V. BL

KBRE<O: 1>7

XKBL<30, 31> 320
VS BL

XKBL<20, 21> 320
VS BL KBR2<0: 1>Hr

-

KBBR2<O i

<*2>VBLHr,

KCELLO<6: 7> —
KCELL1<6: 7>,
<*2>VPL.M,

KBR1<0: 1>r
<* 2>V\LO<1>f
SW >

<
KCELLO<8 9> —
KCELL1<8: 9>,
<*2>VPL.M,

*2SVBLEQ

. VBLE
(1 SHMUX=4X1U) Q
SHX<1> ‘ ‘ NF
w240, KLP > vPL
KLP

1. SHX
TOTAL WORDLI NE LOAD | S DOUBLED BY NEXT SABAND | NSTANCE [ﬁ+SHX<l: 4>

Y=YE, SLOW FOR LEFT SABAND
Y=YG FAST FOR RI GHT SABAND

(10 W.0G WIG—
:
[z Wo=T: 45 ] WO0<1: 4>
(I3 WI=T a5} Wi<l:4>

Rl GHT SI DE ACTI VE !

EVEN ODD

TWO SABANDS | N FULL SPI CE
LEFT SABAND=2, 3
Rl GHT SABAND=9

, 8
2,3 MAPS TO 9,8 ONE LEVEL UP

XSHMUX<0, 1>
VSS

FB<O, 1>
F<11, 10>
FB<11, 10>
D<O, 1>
DB<O0, 1>
LN<O: 3>
LP<0: 3>

> 3
LNT, <* 6>VBLEQ LNZ rﬁj
LPZ ™,

* 4>VI NT
<*2>SHR<4>, <* 2>SHRC{3]

BL- L=VBLEQ, SHL=VI NT !

RG, SHR<1: 3>
<1: 4> [
ORG, | SOR<1: 3> ~
SOR<1: 4> [
OLG, | SOL<1: 3> ol

SO.<1: 4> [

<4>=END

LPZ

NZ —— CPARLPZ
110F
W.O0G W.1G

— WLOE, W.1E

[17 _LNBG

18 CPBG— . LPBG

REFER TO " ZNMAP"
REFER TO " ZW."

15 SAXG- . SHXG

16 SHRBG - SHRBG
=SHXB FOR LEFT oa_

FOR BI T MAP EXPLANATI ON

5 v=iras} Y<l: 4>

5 FO<2 3> FI<2 35 '~ FO<2, 3>, F1<2, 3>

[7 FBO<Z, 35, FBI<Z, 35} FBO<2, 3>, FBl<2, 3>

8 BLE<0: 75 | BLE<0: 7>
9 BLBE<0- 75 ~ BLBE<O: 7>

USE ONLY SHR (EVEN FOR RI GHT HALF SABAND !)

SHRG

[21_CELLO0<0: 7] ~ CELLO<O: 7>

[22 CELLI<O: 7>}
[23 KCELLO<O0: 9>}
[24 KCELL1<0: 9>}

~ CELL1<O: 7>

! 7 KCELLO<O: 9>
L LNBG
7 KCELL1<0: 9>

EVEN DATA | S SLOW ( USE DE)
ODD DATA | S FAST (USE D)

30E<2 3 2, 3>, DBl<2 3,2, 3>

FOR WORDLI NE/ SA LOADI NG EXPLANATI ON

" i
Rereor s KCELLOSTO: 1{9‘ 19 TsaLg-'-! SA6
DB1E<2, 3> NOT USED >0 TSORGL. | SORG PLACED | N ZBANK
UNI TED MEMORI ES | NC.
DOE<2, 3>, D1E<2, 3>[1
DB0<2, 3>, DB1<2, 3>, PRQJECT: 128D14
SA2 DBOE<2. 3>, DBIE<2, 337, Title
LN S /LP' S ARE SEPARATE ~ MODEL LN LP (2) FOR 30 SA2' S CONNECT WTH SA<2: 3> - SPICE - 1 SABAND (2K SAs)
T VvBCH LYBLH? >SS 1YSS . . >5 vBs VBB Si ze|Docunent Nunber REV|
Z=BOT == 3 VBLEG—" VBLEQ[Z vPL - VPLzs Wi r\rr}g" NT ; B ZSABAND A
- TO TIE OFF SI GNALS Dat e: August 24, 2001[Sheet 1 of 1




SET .1 C=VPL FOR CONVERGENCE

BL RESI STANCE USES 1. 56 CHMS/ SQ

(WORST CASE R) Ws. 14U, L=296U (512 CELLS/ BL)
BL CAP ASSUVES SOLI D SHEET OF ML ON TOP AND SOLI D SHEET OF
GC ON BOTTOM AND WC THI CKNESSES (0. 172FF/ U) FOR | NTERCONNECT
PASS GATE TRANSI STOR' S CAP ARE | NCLUDED W TH THE | NTERCONNECT CAP

FAR SI DE

SENSE AMP S| DE
[2 VBB |
M2 OPTI ON SHORTI NG BLE
VBB TO VSS
VPL RPAR1L VPL RPAR2 VPL
Jl 1650 JlBM 1650 JlBL
4 BLE — 4 1 WEO. 14U 6 BL
W£O. 14U —— CPAR2 —— CPAR6 —— CPAR3 L=0. 14U
T M2 — L=0. 14U 20. 9F 41. 8F 20. 9F
= NFARYTK = = =
R2
30K

RPAR3 RPARA
1650 1650
[3 BLBE | 5 BLB]
BLBE E] fE:CPAR4 VPLTﬂ ;; CPARY ﬁg CPAR5 TTVPL
VPL [~ 20.9F BBM "~ [ 41.8F [~ 20.9F

" BLB

C JUNC, C OVERLAP, AND C PLUG ARE STI LL PENDI NG S14

I NFO

PLACED | N ZSABAND
Uni ted Menori es

PRQJECT:
Title

I nc.
128D14

BIT LINE PAIR (512 CELLS/ BL= 1024W./ BL)
Si ze|Docunent Nunber

A
Dat e:

REV/
ZBL512

A
2001[Sheet 1 of

August 2,




RPAR2

RPARL
65
(2 DG 1 1 1 3 DE]
—— cPARL —— cPAR3 —— cPAR2
30F 65F 30F
V3 M
I I I
WE32U WE64U WE32U
L=. 2U L=. 2U L=. 2U
32 SENSE AMVPS 64 SENSE AMVPS 32 SENSE AMPS
ML LI NES | N HQSA
W L=DRAWN
WED. 34U
REARS AR L=302U (1/8 OF ARRAY HEI GHT)
4 DBG + + + 5 DBE ML=. 14 OHM SQ
—— cPAR4 —— cPARs —— cPARS
_L 30F | esF T 30F
MB
NE

MB
H NF H NF
W32U W£64U
L=. 2U L=. 2U
64 SENSE AMPS

32 SENSE AMPS

NEED PA AND PD?

EACH D-LI NE HAS 128 TOTAL SA' S

H WE32U
| lL:ZU

32 SENSE AMPS

D<0>=102FF
DB<0>=125FF

D<1>=90FF
DB<1>=90FF

I MBALANCE EXI STS TO REDUCE O DB MUTUAL COUPLI NG
THERFORE WORST CASE C (125FF) USED FOR SENSI NG

PLACED | N ZBANK
PLACED | N ZSABAND

(ONLY 2 I N SPI CE)

UNI TED MEMORI ES | NC.
PRQIECT: 128D14
Title
1 vss 1VSS LOCAL D-LINE (I N Sense Anp) Parasitics

— Si ze|Docunent Nunber REV

A ZDPAR A
Dat e: Cct ober 5, 2001[Sheet 1 of 1




RPARL
6
[2 SAVBLH (3 SAVBLFE]
RPARO ML WE?7?
NS SHRB=SHXB FOR LEFT COL RPAR?
6 SHRB 7 SHRBH g pB=SHRB FOR RI GHT COL 5
We. 5 i&;CPAR13 :L:CPAR14 [4 SAVSS
85F 85F
RPAR3
250
B SHX |3 1 9 SHXE
WE. 34 —— CPAR1 — CPAR2
85F

(5 SAVSSE
“_ ssF

ML WE??
RPARA4

170
10 LPB
WE. 5

EQUI VALENT NETWORK OF X&Y
HOPEFULLY BASED ON WORST CASE, ARRAY CENTER ACCES

4 4 [11 LPBE
—— CPAR3  —— CPAR4
tij o5f tij o5f

RPARS
12 LNB
WE

304
. 28

ML LI NES I N FULL SABAND
B B (13 LNBH W L=DRAWN
—— CPAR5 —— CPARG6
| eeF | eeF L TOTAL=~ 304*8=2432
) ) THEREFORE
RPARS

170

[14 SHR | B B
WE. 5 — CPAR11

(15 SHRE
—— —— cPAR12
100F 100F

L TH S PAGE=2432/ 4=608U

THIS I S PLACED FOUR TI MES FOR EACH SABAND !

LN LP BUSES

NOT MODELED, LOCAL TO 64 SENSE- AMPS
PLACED | N ZBANK
PLACED | N ZSABAND
UNI TED MEMORI ES | NC
ﬁﬁﬁ?ﬁ PRQIECT: 128D14
18 1 SOL 19 1 SOLE VSS Title
WE. 5 1 CPAR7 1 CPARS 1 VSS Sense Anp Band Parasitics (SPICE)
82F 82F — Si ze|Docunent Nunber REV
- " EACH CAP REPRESENTS 1/8 OF EXTRACTED VALUE | A ZSAPAR A
Dat e: Cct ober 5, 2001[Sheet 1 of 1




DQS RELATED

LOWER BYTE
XBLK<2: 3>
VI NT

DQ<2> I N TMOUT MODE = NOP
DQ<6> PUTS OQUT FUSE I D I NFO - " TKFOUT"
: DQ<6> =

DQ<3> FOR SPI CE
TROOT |, )
~ D16VCC 18
N<0>"v DQP,
u2 IR
17
WPI=1U WP1=1U ovos 18
WNI=1U WNI=1U e
< 2> PDD
DQSCEN<1>'7] VI NT, DI6VCC DI NPAD 5
= <* 2>OTRE<0> FSDRV
XDQSBLK<0: 1> o <* 2>0TFE<O FSDRVB 54
VI NT . <* 25PHI Z<0> SDRVCC
cL<5> DPD
OTR DQPD
PDDI Xl OCFG
OTF VooxX £ VA XI6PAD o
PHI Z 75 VI NT VINT DQPAD<7: 8> 2
SHRVE 3 VSS VSS xsvoc S XTUNDI N
QCLK VOO 2 Voo x16vee 4 VINT £~ VINT DMO5<0: 15>
FSDRV 53 VSS VSS DQSMOS<0: 1>
FSDRVB | OCFG
DRVCC TUNDI N
TNVRPAD NOTE: DI NPAD<7> NOT USED FOR SPI CE
USE DI NPAD<3> | NSTEAD
DPD 55 XSTUNDI N
DDRPAD g VINT £~ VINT VSS  ,dvss
DPD 6 SMOS<0: 15> 3 <0: 15>
PD<1> S STUNDI N
SDRVCC £
XDOSSEL LPSDR § NOTE: DQ<9>=DQ<8>, DQ<13>=DQ<9> FOR SPI CE
VINT £~ VINT DIGVCC 5 UPPER BYTE DQ<9> PUTS OUT K 1N TMOUT MODE
VSS VSS TVMRPAD 2 XQBLK<8: 9> DQ<13> PUTS OUT REGPLSB | N TMOUT MODE
- 2 Voo SDRVCC 3 VI NT TROUT ;4 QCLK, REGPLSB
= DPD DPD~ DQSPD<0: 1> ¢ 1a
DQSI N<0: 1> 3 DQPAD 12
DOSSEL IRTS
'F1s
2 19
. . 20
UDQsS<0: 1> . <* 2>(VREF, VSS PDDI 57
D16V DI gPAD 53
B<0: 1> [ o, . FSDRV
DQS| DQS<0: 1> FSDRVE 23
We1=100U" 143Mhz* SDRVCC 25
VWN1=50U 26
DQPD 57
DRI VE DQS LOAD FROM CENTER !
I NT DI NPAD=DQPAD FOR LVS

U _BYTE | N OPPCSI TE ORDER

OTR<0: 1>, OTF<0: 1>
OTRE<O0: 1>, OTFE<O0: 1>7

PHI Z<0: 1>~ o PHI Z<0: 1>
< I N> FSDRV & DRV
— PR 216 L LOADS ADDED
VCCX DPD 9
A FROM DPATH
VCCX
3 VCCX 16 DIEVCC D16VCC
Ve Rl (16 DI6VCC] XPHI
esn VSSQ 17 Davssy24VSS
G vssg—=5Rr
FROM LEFT

ONAWNE

VSS | R<2: 3>, | F<2: 3>
(18 LK QLK I RE<2: 3>, | FE<2: 3>
ke PHI
) (L9 TRFOOT}- TKFQUT
6 XI6PAD}—*6PAD — DDRPAD <0: 1>
20 DDRPAD ] S g S0 1575
EN - EN<O: 1>
FROM DCON <I N QUT> <ouT> 8 SENE<O: 1>/,
FROM CONBLK i
B . [26 DOPAD<2, 3, 8, 9> - DQPAD<2, 3, 8, 9> ) .
[7 DOSENED: 15}~ POSEN<0: 1> StEvs S — bosPAD<0: 1> B0 DOBES0: 15}--DQSE<0: 1>
U - r D 1>
H Z, DPDT 21 SHRVG 27 DOSPAD<0: 15 = B 210 1 R<8, 9>, | F<8, 9>
8 HI Z, DPD s DM NE2<0: 157 s 31 PHI Z10} - .
a<s> 22 DM NF2<0: 1> 17 28 TR<z,3,8,95}"1R<2, 3,8, 9> R
: SR i i 32 X16VCC : — CPARI <0: 3>
VREF, RoLkB (23 SR} : 29 TF<2,3,8,9>}~ 1 F<2, 3.8, 9> xs8vee T 1ooF PLACED | N Z14FULL
10 VREF, RCLKB g 33 X8VCC . -4
1T EVRSIS] . EMR<1> (24 DINPAD<Z, 3, 8, 05} D NPAD<2, 3,8, 9) 32 SDRvcC}SPRYCECT UNI TED MEMORI ES | NC.
1> REGPLSE L REGPLSB 5 DOST NPAD=0— 1=} DO5! NPAD<0: 1> =5 PSOR LPSDR™ —s PRQJECT: 128D14
13 TVOCOWVP - TMCOVP SPICE - 1/0O Sl DE PERI PHERY BLOCK
TMOUT ] Si ze|Docunment Nunber REV|
14 TEOT VHQBIAS / PDI_D / FCAPS / QP S DELETED z o =
V=02 . TMRPAD -
15 T AD Dat e: Decenber 6, 2001[Sheet 1 of 1




SLOW CASE

RPAR9
65

cPARI T 3 1 RFE
to QBLK

100F i

L=1800
W£O. 6U ( DRAVW)

f r om DATAPATH

[Z TREG |
I craAri2
T 100F

ALL GATE LOADS ARE ACCOUNTED FOR DI RECTLY!

PLACED I N ZI OBLK

UNI TED MEMORI ES LTD
PROIECT: 128D14
Title
1 Vss 1 VSS SPICE - IR/ IF LI NE PARAS

— Si ze|Docunent Nunber REV
A ZLI RF A

Dat e: Cct ober 12, 2001[Sheet 1 of




60 60
Rpar 3 Rpar 4
3 OrG 3 3 (4 OTE |
Cpar 12— 18 —— Cpar 10 18 ~—— Cpar1l1l
115F 30F 115F
VI NT VI NT VI NT
MPARS MPARL j|\/PAR3
CENTER DRI VEN HH We4U »—OH We12U »—OH W=SU
2 OBLKS I N SPI CE
6 OTHERS MODELED HERE ] PF 1x j PF 3x j PF 2x 2X ALREADY | N SPI CE
‘ MPARG ‘ ‘ MPARA
— We4U — We12U — WeSU
] NF ] NF ] NF
EACH QBLK=8U = = =
OTR/ OTF HAVE SAME TOTAL
** NOT THE SAME P/ N RATI O
PLACED | N ZI OBLK
UNI TED MEMORI ES LTD
PRQIECT: 128D14
Title
VI NT SPI CE- OTR AND OTF LQOADS
1 VI NT VI NT > VSS VSS Si ze|Docunent Nunber REV
L A ZLOT A
) Dat e: Oct ober 16, 2001[Sheet 1 of 1




3 PH Z

7 Vss 1YSS

PLACED I N ZI OBLK (2 TI MES)

PROJECT:

Rpar 1 Rpar 2
(4 _PHI ZE
—_ 18 Cpar3
130F
= - SAMVE AS PHI OT MODEL
CENTER DRI VEN - CENTER DRI VEN
2 OBLKS | N SPI CE VSS 3X vss 1X vss 2X
6 OTHERS MODELED HERE
EACH QBLK/ OUTBUF N=6U AR2 I\/PARl ‘ I\/PAR3
W=18U W:Gu W=12u
F
E 2X ALREADY | N SPI CE
(5 DQBG 158M=CENTER DRI VEN
Rpar 3 DQS PARAS ( NON- EXTRACTED) MODI FI ED 3/ 17
] I 76 DXBE |
Cpar 5 —— 55 —— —~= Cpar6 WEO. 6 ( DRAVWN)
275F | 2 275F
= VINT —
END? DRI VEN j
2 QBLKS | N SPI CE
6 OTHERS MODELED HERE H MPARG H MPARS
EACH QBLK/ DI NFF  P=29U N=7U | We58U Ol W29U
] PR X
‘ ‘ MPARO 2X ALREADY | N SPI CE
— We7U
NF
[7 _DCSEN B - 8 ENE
Cpar 8 —— 130 Cpar 7 —— Cpar9
205F L OF 205F
VI NT VINT —
END? DRI VEN j
2 QBLKS | N SPI CE
6 OTHERS MODELED HERE H MPAR10 H ‘ MPAR14
EACH QBLK/ DI NBUF P=3U N=4U | We6U ) W=3U
(1/ 1 PER DI NFF) ] PR2X j PF 3X j PFLX
‘ MPARL 1 ‘ MPARLS
— 8 — U
NF
VI NT

2X ALREADY | N SPI CE

UNI TED MEMORI ES LTD

128D14
PH Z /

DQS /
Nunber

DQSEN LOADS
ZLPHI Z
16,

REV
2001]Sheet 1

A
of




C119<2: 3>
DVBX<0: 1>
TKC99B
GCLK80<0>
FX<2, 3, 9, 8>
FBX<2, 3, 9, 8>
GX<2, 3, 9, 8>
YG<1>

YG<2>

c80

C119<2: 3>
DVBX<0: 1>
TKC99B
GCLK80<0>
FX<2, 3, 9, 8>
FBX<2, 3, 9, 8>
GX<2, 3, 9, 8>
YG<1>

YG<2>

c80

XKOGMUX<2, 3, 8, 9>

"LEFT"

CASE

VI NT 1 VI NT GDP 3 KGDP0<2, 3, 8, 9>
VSS 5 VSS GCLK8X <* 4>CGCLK81<0>r,
G 5 X0<2, 3,8, 9>r,
GVUX

KGDP1<2, 3, 8, 9>

Vi -
VSS B3 VSS GOLK8X SE <F4SGOLKB1<0>1
2 G ¢ 3.8
avux

GO<2 3,9, 8> Gl<2 3 9, 8>
KGDP' S MUST BE FORCED 8>

CLEVLE<O0>'7

C32EV|_<257‘
C32EVLE<2=7,

XZLC75
C54LE<1> @
VSS C76L<0> I
.C54L<1> C76LE<0>7,

o GCLKSOE<O>

I'N ADDI TIONAL . I NC FI LE !!
I'N
"IN' THAT BRETT FORGOT
-

[ cA<0. 35S CA<O, 3: 8> 28 TRCO9B}— - TKC99B

[5_CAB<0, 3. 8> CAB<O, 3: 8>

[6_TVRDOFF TNVRDOFF]

[7_YDELB<0> YDELB<0> il

[8_YCLKWEO> YCLKW.O> [ 1/0

[9_YCLKR<O> YCLKR<0> ] 20 FOL<Z 3. 8. 905 FOL<2, 3, 8, 9>7)

[0 RIIX<0: 1> R11X<0: 1> 21T FBOL=2. 3.8, 0> FBOL<2, 3, 8, 9>1

[I1 Ci19<2: 3> C119<2: 3%] 27 FIL<Z 3. 8. 95 Fil<2,3,8,9>7

[12 DWD<0: 1> DMD<0: 1> ] >3 FEIL<Z. 3 8. 95 FB1L<2, 3, 8, 9>T)

[I3 DMI<O: 1> DML<O: 1> [

[15 BAB<O> BAB<0> il

[16 CAEV<i: 2> CAEV<1: 2> ]

[17 CABEV<I: 2> CABEV<1: 23] 24 C0<2 3. 8. 0> <2, 3, 8, 9>F]

[18 CACD<1: 2> CAOD<1: 2> [ 75 GI<2 3. 8. 905 Gl<2, 3,8, 9>7

[I9 CABOD<I: 2> CABQOD<1: 23,

. YG<1: 4> T

(26 GCOLK80<0S GLCKB0<0>] 14 Y&1: 4> VI NT
[27 GCLK81<0> GCLK81<0>T] T wvint YN >vss) VSS

FSRE<O: 1> $1>3
C119<2: 3> ~

Cl19E<2: 3> 1 3>,
DMVBO<O0: 1>

DMVBOE<O: 1> 11>
DVB1<0: 1> X

DVBLE<O: 1> )
C80<0: 1>

C80E<O0: 1> 11>

12 ClEVL<O0: 1>"T
C320DL<0: 3>

R11X<0: 1>
FSR<O0: 1>

12 ClEVR<O0: 1>'0
C320DR<0: 3>

R11X<0: 1>
FSR<O0: 1>

CABEV<1: 2>
CA<O, 3: 8>
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1 CA<8>

. CABEV<2>, CAEV<2>, CABEV<2>, CAEV<2>

XC32EV<O0:
VCC, VINT
VSS =5 VSS

ZCPRDEC2
. CABOD<2>, CAOD<2>, CABOD<2>, CAOD<2>

XC320D<0:
VCC—-, VINT
VSS =5 VSS

ZCPRDEC2
. CAB<4>, CA<4>, CAB<4>, CA<4>

XC54<0: 3>
. VCCL , VI NT CARBO
C80<0>1" VSSE 5 VSS CARB1L

3>
CARBO
CARB1

<* 2>CAB<3>, <* 2>CA<3>T"

Y]

—

3>
CARBO
CARB1

<* 2>CAB<3>, <* 2>CA<3>T"

Y]

—

<* 2>CAB<5>, <* 2>CA<5>T"

Y]

. _CAB<0>

. CA<8>

WP1=4U
VW1=4U

ZCPRDEC2
1 CAB<6>, CA<6>, CAB<6>, CA<6>

XC76<0: 3>
. VCCL ; VI NT CARBO
Cc80<1>1" VSSE 5 VSS CARB1L

<* 2>CAB<7>, <* 2>CA<7>T"

AW

. CA<0> L1l

WP1=4U
VW1=4U

<l N>

T vint - Y
[3 CAOD<1: 2>
[4 CABOD<1: 2>

R e il

ZCPRDEC2

o~ NU<O: 3>
W41<0: 3>

— DMD<O: 1>, DML<O0: 1>

WP1=56U

VW1=28U EVEN

EVEN

CLEVL<0>T" CLEVL<1>T"

CLEVR<0>T" CLODR<1>T" CLEVR<1>T"

7 Vss YSS

- USED FOR 2ND CPRDEC DRI VI NG BOTTOM OF CHI P.

CAOD<1: 2>7"
CABOD<1: 2>T

CAEV<1: 2> PLACED I N ZCOL

(5 _CAEV<1: 2>
(6 CABEV<1: 2> > CABEV<1: 2> United Menories Inc.
- CA<0, 3: 8> T, Proj ect: 128D14
[7 CA<O0, 3: 8> . - Title
[8 CAB<O, 3: 85 CAB<0, 3: 8>, COLUWN PRE- DECODERS
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- DML<O: 1>,
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" CARBO

NU
~carB1 | Y3

WP1=18U

VK1=18U
<I N>
3 CARBO CARBO
4 CARBI > CARBL I

e PLACED | N ZCPRDEC ( 4X)
Vss
. 2 VSS 1 United Menories |nc.
T VINT = Proj ect: 128D14

Title
COLUMWMN PRE- DECODER LOd C

Si ze|Docunent Nunber
A ZCPRDEC2

Dat e: August 24, 2001[Sheet 1 of




- " VI_NT VI_NT
FSRE<O> CIL19E<2> CI119E<3> C80E<0>T] C80OE<1>T)
— CPARL2 == CPAR19| 2X-I N SPI CE
. 25PF I NT 14x- UPPER I NT IVPAR49 IVPAR53
- R%%Rs - ] thsu ] VV:16U
H MPAR35 NPAR@W H NPARBQ IVPAR43 NPARSL NPARSS
I e | PE I e | I ope | I onenal
== CPAR4 WE111U == CPARL V\"—'lllU ~ CPAR? 630U == CPAR1S8 Weseu —= CPARL4 WeseU VV:16U VV:16U
420F 420F . 50PF 410F 410F
=  RPARZ H MPAR3E = . oo NPARBB = RPARG H = RPARl(g IVPAR4O = RPAR12§ NPARG4 I NT I NT
86 WE60U 86 w:sou 86 w=180u 86 w:56u 86 w:56u
B B H MPARA7 IVPAR54
== CPAR6 == CPAR2 == CPARL1 — CPARL7 VI_NT —= CPARL6 VI_NT el pPF
210F 210F . 25PF 1P 1P || W=30U CPAR40 | 30U
= = = , o= 12 sl = 45PF R 45PF o
CONBLK+1/ 4 TOP + 1/2 BOT NPARGL MPARAS = MPARA = NPARS
5 YCLKR FSR<0> | O = RPAR2 H NE RPAR2
o C119<25] ] w=64U C119<3 ] w=64U 86 We30U 86 w=30U
i IVPAR42 IVPAR4G e I NT - I NT
FSRE<1> 7 ARA 1
— chRg w=64U w=64U . 22PF . 22PF
5PF =
= VI_NT &
= RPARY RPARZ 16X- LOVER RPARZ H IVPARSO MPARS7
86 172 172 = C80<0> w=16U = C80<1> w=16U
H LUMPED RC FOR LOWER COL
CPARS 630 CPAR20 CPARL3 H NE 2 NE 8
- We630U - == CPARL
. 50PF ] 410F 410F VV:16U VV:16U
= MPARA = =
RPARS TIVE
86 W£180U
AJ* CPARLO
. 25PF 17 C80<0. 1> C80<0: 1>
- _ CB0E<0: 1>7
FSR<1> 18 CBOE<O: 1> m
=
VI_NT . VI_NT . VI_NT
l\/PARlG IVPAR22 MPAR28 - FSR<0: 1>7
PE 9 FSR<0: 1> -
] We20U ] We20U ] W=20U T CIT9=-3= C119<2: 3>
NPARLS IVPAR21 IVPAR27 T DVEO<0—T= DMVBO<0: 1>
w:20u w:20u jw:zou 5 OVEL=0—T= DVB1<0: 1>
VI_NT VI_NT VI_NT
MPARLL MPARLY MPAR23
= coppae) P
g ] w=40U ~ CPAR28 ] w=40U ] WE40U
L NPARL2 L .epF NPARLS 4 MPAR24 TLFSRES0:1> 10 FSRE<O: 1>
H T RPARL NF — CL19E<2: 3> 4> =r79E=23>
86 w=40U 86 w=40U 86 w=40U W=40U . :
= . = “LDVBOE<0: 1> 7 HvEoE<0: 15
CPAR22 VI_NT CPAR26 VI_NT —= CPAR29 VI_NT — CPAR32 VI_NT "~ DVBLE<O: 1> -
C3PF C3PF C3PF . 16 DVBIE<O: 1>
- NPARLA - H MPARZ20 MPAR26
PF PF
We20U We20U - W=20U W=20U -
- o) DVB1<0>
DVBO<0> NPAR? DVBO<1> IVPAR13 | ‘ MPAR19 MPAR25
I I
w:20u w:20u W=20U W=20U
- - PLACED | N zCOL
32 GVUX/ GCLK
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P=11U GVX
VI NT

Project: 128D14
N=8. 5/ GVUX Title

COL ADDRESS PARAS ( OTHER THAN CA)
vss

[ vss %5
T vinT YN L

Si ze|Docunent Nunber REV|
B ZLCOL A
Dat e: Oct ober 30, 2001[Sheet 1 of 1




1X- 1 N SPCDEC VI NT
MPAR7? MPAR25
— PF ‘ Pl PF
= Wel. 2U W=3U .
4 CAWSE || 6 CANSE J—@
[ MPAR26 || MPAaR20
——— VT rpaes e ——— T
_ NFE _ We1U
—= CPAR2 WelU 1 ~~ CPAR5 |
. 160PF = . 160PF =
— RPAR1 — RPAR4
86 86
3X- I N COLCLK
VI NT VI NT VI NT VI NT
j MPAR9 MPAR27
MPARS  — PF MPARL7
IR ﬂH F : 5\#':16 8,?\‘ WE42U ] ﬂH - We16. 8U
—~ CPARL WET7. 2U | | —— CPAR4 WE7. 2U
. 330PF L=. 6U |\/|:>AR28 . 330PF L=. 6U
= 7“ MPARG JJ 'VPARlO LH = ‘ I\/PAR18 I\/PAR22
NF W:84u
_ 1 w3. 6U u Werau lw:a eu We14uU
—L=.6
RPAR2 RPAR5
86 14X- 1 N SPCDEC 86
RJ* AJ* CPARG
. 160PF . 160PF
3 CAWS 5 CANS
PLACED | N ZCOL
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W TH SPCDEC LOADS VI NT VI NT
NO SPCDEC LOADS
MPAR7 I\P/'F:’ARZS MPAR19
= ) PF ‘ , PF
W6 U ‘ Ws15U —— \WE6U
4 _CAVSE JJ j CANSE JJ—@
VI NT MPARS H I\/PARZG X LoaD I\N/'F:>AR20
—— CPAR2 Wsu We30U —— CPARS W=5U
C1PF 5X LOAD — C1PF =
= RPARL RPAR4
43 43
3X LOAD, 1X I N SPI CE 3X LOAD, 1X I N SPI CE
VI NT VI NT VI NT VI NT
MEARS VPARD NPAR27 MPARLY L MPAR2 1
PF
—|| w7, 2u > | —|[ w720 ¢
H \a ro ‘ 15U R a WEBU
—— CPARL j L=. 6U ‘ \NI:GU j |\/PAR28 —— CPAR4 j L=. 6U
. 2PF . 2PF
= 7“ MPARG | VI NT JJ NPAR1O LH 7“ vPARLS | | NPAR22
NF W:30u NF
WE3. 6U W:SU WE3. 6U WESU
FPARD =L=.6 5X LOAD f ROARS =L= =
43 43 5X LOAD
COLCLK LOAD I T COLCLK LOAD v NT
q MPARL 1 MPAR29 L ll;/EAst
PF
AR ‘ W=15U  erARG ‘J W=6U
L 1pPF JJ, NVPARL2 j L 1pPF JJ,—R?/PARM
— VI NT —— NE H |\/PAR30 — — NE
WESU lw:aou 5X LOAD WESU
5X LOAD
15X LOAD, 1X I N SPI CE (16X TOTAL)
3 CAVS 5 CANS
PLACED | N ZCOL
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VI NT Title
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VI NT 7X LOAD VI NT VI NT VI NT
I\/PAR? MPAR25 MPAR19
I\/PARl = ‘ PEo1u I\/PAR13 R
4 CAVBE j Wea1u j 6 CANGE j Wea1u J—@
JJ 'VPAR8 I\/PARZG MPAR20
I\/PARZ VI NT — H I\/PAR14 P
1 ] ]
—~ CPAR2 W:31u W:7U Weazu —— CPAR5 W:32u WE7U
. 25PF . 25PF =
— RPARL — RPAR4
86 86
VI NT 8X LOAD VI NT VI NT VI NT
I\/PAR9 j MPAR27 MPAR2 1
I\/PARS = ‘ I\/PAR17 . PF
,7 We24U — :
CPARL j W:32u j CPAR4 j W:31u
. 5PF . 5PF %@
NPARS | VI NT == NPARlO H MNEARZ2S VPARILE NPAR22
lw:azu Wes lVV:48U lw:azu Ww=8u
RPAR2 RPARS
86 86
RJ* CPAR3 RJ* CPARG
. 25PF . 25PF
3 CAVWS 5 CANS
COL ADDRESS W TH SPARE COL ADDRESS NO SPARE
PLACED | N ZCOL
United Menories | nc.
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VI NT Titl e
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VI NT VI NT VI NT VI NT
MPAR?
MPAR25
MPARL — PE I\/PAR13 MPARLO
| : | O PF
We21U T Veey WE15U e, i T WU
4 CAVEE j ] MPAR26 5 CARSE j I\/PARZO
H I\/PARZ VINT — \oaps H NE I\/PAR14 —
ﬂJ* CPAR2 21U '\\/Esu VW=30U AJ* CPARS5 W:21u W:SU
. 165PF = . 165PF
= RPARL = RPAR4
43 43
VI NT VI NT VI NT VI NT
j MPAR27
o[ MeARs = VPARS [P MPARIL? L MVPAR21
PF WE15U
—= CPARLl j W=21U A j —= CPAR4 j W:21u W:GU
. 330PF MPAR2S . 330PF %@
— ‘ ‘ I\/PARG VI NT Jg kl/EARlO ‘ ‘ \'>IV:F30U — I\/PAR18 — MPAR22
] We21u u Vesy 1 lw:zlu W=5U
RPAR? B N RPARS N
43 43
VI NT VI NT VI NT VI NT
j VPARS MPARL 1 MPARZ29 I\/P ARLS L MPAR2 3
o = J PF
. CPAR3 H \'7\#F21u \ )\ Ww=6u H VLS . CPARG W:21u W:GU
= 1e5PF j NPARA | VI NTJ£' MNEARL2 L‘ j '\N/EARSO J{ - 165PF j VPARLE | - I\'\/"F:’AR24
WE30U
W:21u VW=5U W:21u WESU
3 CAVS 5 CANS
COL ADDRESS W TH SPARE COL ADDRESS NO SPARE
PLACED | N ZCOL
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VI NT VI NT VI NT VI NT
j jI\/PARZS
N NPARY B NPARIZ | P e
4 CAVBE j W31, su j 6 CANGE j Weal. s J—@
H MPAR2 J MPARE ‘ I\/PARZG VPARLA | NEARZO
N NF ]
—= CPAR2 WE31. 5U W=7. 5U W:45u —— CPARS5 W:31 5 W7, su
. 238PF = . 238PF
— RPARL — RPAR4
86 86
VI NT VI NT VI NT VI NT
MPAR27 MPAR2 1
MPARS = VPARS H MPARL7 | P
ﬂJ* CPARL j W:63u jvv:45u AJ* CPAR4 j W:63u ] W18U
_L . a7ePF NPARS | VI NT JJ NPAR10 | MPAR28 _L . a7ePF NPARLD J NPARZ2
lw:esu We15U lw:saou lw:esu We15U
RPAR2 RPARS
86 86
VI NT VI NT VI NT VI NT
j MPARL 1 MPAR29
H e ‘ NPARLS L MNEARZ3
AJ* CPAR3 j W=31. 5U [ Vwou Vw22 5U AJ* CPARG j W:31 5 W=ou
|~ . 238FF H NPAR4 v NTJJ, VPARL2 ‘ I\/PARSO |~ .238FF I\/PARlG NP©AR24
— — NP ‘ — —
= W:31_ 50 WE7. 5U jV\af=45u j W:31 5 We7. 5U
3 CAVS 5 CANS
COL ADDRESS W TH SPARE COL ADDRESS NO SPARE
PLACED | N ZCOL
United Menories | nc.
Project: 128D14
VI NT Title
VI NT 2 VsS VSS C54/ C76 COL ADDRESS PARAS ( NO ODD/ EVEN)
1 VINT — Si ze|Docunent Nunber REV
A ZLCXX A
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VI NT VI NT
MPARS
J 4 GE > PFE WES56U I\/PARll
——~ CPAR1 H AD=27P
25X MAX COL| . 16F ] PD=27U j W:4u
NF‘ H \'>/¢P§‘8R4 I\/PAR12
2 CHLFs ON TOP AD=15P
GMUX LOAD PD=25U W:2u
RP1AE)%1 VI_NT VI NT =
VPARL DDRV LOAD
P':H W=56U NPARO MAR1/ MAR2 REDUCED 9/ 28/ 01
TOP é&gﬁﬁ TO ACCOUNT FOR ADDI NG DUMMY GMUXS
5X MAX COL == CPAR3 ] VV=8U W TH DUMWY DATA AT ZCOL LEVEL
. 32PF 9 (TEST C8 CHANGES)
| MPAR2
N [ w28l N
RPAR2 N | PD=50U W:4u
105 —o-
. 25X MAX COL+CONBLK —— . CPAR2
. 42PF
RPARA
3G 80T
j 56
—— CPAR4
C11PF
DPATH+DCON RZAE)RS VI NT VI NT
MPARS
PF, — W=112U
BOT H welizl H I\P/PAR13
i } PD=54U ] VWesU
MPARG
TOTAL=1. 4P —— CPARS5 H WS H MPARL 4
15PF NF AD=30P NF
5X M N COL—= | PD=50U | weau
VI NT VI NT
@WAR?
RPARG WE112U
40 H AD=54P H I\p/PARls
—| PD=54U ] VesU
L crare HJVN;’@% 1 paras
5X M N COL . 15PF NE |— AD=30P NF
= | PD=50U | weau
PLACED | N ZCOL
United Menories | nc.
4 CHLFs ON BOTTOM _
VI NT Project: 128D14
2 VSS VSS Title
1 ViNT - YINT L G LI NE PARAS | N COL
Si ze|Docunent Nunber REV
CAUTI ON: G LI NES CROSS CENTER, HI T 50% OF OTHER S| DE DaA e 2?6(13\Sh — A1
te: t ober 5 eet (0]




YSEL<O: 1>
YSELB<O0: 1>

C76

YCLKR YCLKR-

Cc80 c80
YSEL<O: 1> >0
YSELB<O: 1> 1>
SPAREN |  SPARENT

0N U

Y<O0: 1>

C32 BROKEN OUT FOR PRE- FUSE REDUNDANCY TESTI NG

XSPCDEC<0>
1 VI NT C32<3> C32<3=r)
> VSS C54<0: 3> VSS, C54<1>, <* 2>VSS-
3 FSR<0: 1> C76<0: 3> 1 C76<0>, <*3>VSSr,
2 C1<0: 1> SPAREN 1 —
5 C32<0> CDi sB 7 .
6 C32<1> YsS 7 ~ OR YG<4>
7 C32<2> co9B 1 S
FUSE<O: 15> 7 FZ0<0: 15>
SP C
USE
VSSL,, VSS FZ1<0: 15> 3
‘o) FZ0<0: 15> 5 FZ0<0:15> FZ2<0:15> 7
FZ3<0: 15> 5
QFUSE
4 EX<2, 3, 9, 8>
Cl1/ C32 ODD OR EVEN . o 15 FX<2,3.9.8>
4 CI<0 1> Cl1<0: 1> ] . FBX<2, 3,9, 8> 16 FBX<2. 3.9, 8>
5 C32<2 3> C32<2: 3> .
6 Coa<is Ca<l> I TlGX<2.3.9,8> 17 GX<2,3,9,8>
7 C76<0> C76<0> —
(B YOLRW>—— YCLKW TYG<1> (18 Vo>
9 YCOLKR YCLKRT™ YG<2> [T9 vGezs>
10 FSR<0- 1> FSR<O0: 1>
11 CI19<2- 3> C119<2: 33
T2 DVBX0: 15> DVBX<0: 1>
13 TRC99B TKCO9B

GCLK80<0>1)

XD119<2>
VI NT  DWVBX<O: 1>
VSS GCLK8X
VBLH FX<0>
YCLKW FBX<0>
YCLKR FX<11>
c80 FBX<11>
C119 GX<0>
GX<11>
D119BLK
XD119<3>
VINT DVBX<O: 1>
VSS GCLK8X
VBLH FX<0>
YCLKW FBX<0>
YCLKR FX<11>
Cc80 FBX<11>
C119 GX<0>
GX<11>
D119BLK

14 GCLK80<0>
c80rr
20 80 PLACED | N ZCOL
GROUND FOR UNUSED FUSES United Menories Inc.
- ELI M NATE SPI CE WARNI NGS .
Project: 128D14
RFGR1 Title
1 VBLH COLUWN HALF - SPICE
3 vBLH YBLH Si ze|Docunent Nunber REV|
1 VI NT — B ZCHLF A
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VBB GOES TO BANK AS VELL, NO LVS CONNECTI ON
VBB EXCEPT ARRAY MENCORY CELL' DEVI CES!
NF
W=1U XD14PER
L=1U NT .~ VINT DQBPADO 1>, - o PAD<0: 1>
VSS VREFPAD 29 %Em%PFD—'_ﬁ
VBLH DVD<0: 1> 5 T
VCCX DML<O: 1> 28 :
VPP @<0: 15> 22
VNV Gl<0: 15> 30
VBLEQ NVK16: 20> 3%
VPL TMB<26; 27> 3
VBB BAB<0Q: 3> 33
Vi CAB<0, 3: 8> 3
(lvas CA<0,3:8> 35
3 SDRPA CAEV<1: 2> 39
XL6PAD CABEV<1: 2> 3
3 CKEPAI CAOD<1: 2> 38
4 CLKPA OD<1: 2> 29
2 CLKBPAD YCLKR<Q® 3> 49
6 'DVPAD CLKVWEQ: 3>
£ UDVPAD GLIKB0<0: 3> 42 -
8 APAD<O: 11> GCLK81<0: 3> 43 -
~ BAPAD 9 BAPAD<O: 1> TKCH9B §14
0 CASBPAD C119<0: 3> 45
%RASBPAD R10<0’ 3> ﬁ?
BPA R11<0: 3>
3 EBPAD RABZ<Q: 9, 99> 48 -
- g DQPAD<0: 15> RABT<0: 9, 99> ‘5‘8 =
D14PER

‘ BANK<0> ‘ ‘ CoL10 ‘ ‘ BANK<1> ‘
LEFT
LM SC/ RABLK CONBLK| |DCON DPATH | OBLK RM SC
‘ BANK<2> ‘ ‘ COoL32 ‘ ‘ BANK<3> ‘
N VI NT = Voo 19 APADSY 115 ]-APAD<0: 11>
ZVss 1S5 1 " vsso 20 BAPADSO- 15 - BAPAD<0: 1> I}
IIvssq-"
VBLH VBLH @ .
DDRPAD
\VCCX - 12 DDRPAD CASBPAD-
VX IX16PAD 21 CASBPAD :
o wor Y > RASEPAD 1 RASBPADT
. T4 CKEPAD | CKEPAD >3 CSEPAD ] CSBPADT
(6 VN - CLKPAD T VEBPAD-
VBLEQ (15 CIRPAD }—KPADE 24 VEBPAD :
CUBLEOT  erpaDy: (16 CLKEPAD "} LKBPADY DQPAD<0: 15> 7
8 VREFPAD T (25 DQPAD<0: 155 2PAD<0: 15> 1
o ves 1VEB (17 LDVPAD —LDVPADT 5 DCSPADS0 = DQSPAD<0: 1>
N 3 UDWP UDMPAD '~

SVAP EVI

SWAP EVEN ODD MASKS FOR BOTT

TS 1y BT
4> 8>
TNESEN 15 B2y gs o
TMBAGEB 17 =
¥§g:<%o%%§ 1g 71023>, Y2<0: 1023>, Y3<0: 1023>
N <0: >, <0: > <0: >
F0<Q: 31> %g T, 100 131, 200: 231, 300; 331> =
5% T00; 131, 200 231, 300; 33 =
> 22 3T, 100: 131, 200; 231, 300, 3315 '
54 FBI<0: 371, T00: 1371, 200 2371, 3007 331> A .
58 EXUU: BIUT> XI<U: 81915, X7<0: 8 TBI9I> 5
XS0<0: 63>, XSI<0: 63>, XS2<0: T 63>
B %9 YDELB<O: 3>

XCO0LO01 )
VITNT CAEV<I 2>
VSS CABEV<1: 2> %8
VBLH CAOD<1:2> 19
TKC99B CABOD<1: 2> %9
<0, 3; 8> FOL<0: 31> 53
CAB<D, 3: 8> FBOL<0: 31>
DOFF F1L[<Q: 31> 23
YDELB<Q: 1> FB1L<0: 31> %4
CLRWLQ: 1> FOR<Q: 31> 22
YCLKR<O: 1> BOR<Q: 31> %9
(11 RIIX<0: 1> FIR<Q: 31> 2
C119<0: 3> FB1R<Q: 31> 28
2 DWVD<0: 1> <0’ 15> 29
3 DML<O: 1> <0: 15> 30
4 GQCLK80<0: 1>  YL<0: 1023> 31
2 GCLK81<0: 1> YSL<0; 31> 32
6 BAB<O: 1> YR<0: 1023> 33
7 R<0: 31> 34
coL 35

T CA<0>, OAB<OE§
DATA FOR BOTTol\aAOT&)QVEa%l ;
QVI((DNBO PLUS

9 ORDER FOR TOP AND BOTTOM !
EASY

1),

NO CHANGE IN C11
THESE KEEPS DATA GENERATI ON I N SCRAMBLE

tls
. PL UPPER/ LONER BYTES

UPPER LOVNER BYTES

AO- REMOVED VPL PORT

XCOL23
VI NT CAEV<I: 2> CAOD<1: 2> ~
VSS CABEV<1: 2> 18 CABODZL: 25
VBLH OD<1:2> 19 CAEV<I: 2> '~
TKC99B BOD<1; 2> 20 CABEV<I: 25
<0, 3; 8> FOL<Q: 31> 21
CAB<0. 3: 8> FBOL<Q: 31> 22
DOFF F1L[<Q: 31> 23
YDELB<Q: 1> FB1L<Q: 31> 24
CLKWQ: 1> FOR<Q: 31> 22
YCLKR<O: 1> FBOR<Q: 31> 26
0 RIIX<0: 1> F1R<Q: 31> 27
1 C119<0: 3> FB1R<Q: 31> 28
2 DVD<0: 1> @<0: 15> 29 -
3 DMi<0: 1> <0: 15> 30 e
4 GCLK80<0: 1>  YL<0: 1023> 31
2 GCLK81<0: 1> YSL<0; 31> 32
6 BAB<O: 1> YR<0: 1023> 33
7 R<0: 31> 34
35
CoC
TOP GLINES: 0 1 2 3 4/ 5 6 7 8 910 11 12|13 14 15
BOT GLINES: 15 14 131211109 8 7/ 6 5 4 3/ 2 1 0
Cl19 <0> | <1> [<2> |<3>
L- BYTE 10 <0>| <1> | <2> |<3>
| O <4> <5> <6> <7>
U BYTE 1 O<11> |<10> | <9> |<8> UNI TED MEMORI ES | NC.
| O<15> |<14> 13> 12> PROJECT: 128D14
Title
X8 X8 DDR/ SDR - S14 TECH - FULL CHI P LVS
X4 Si ze [Docunent Nunber REV
FOR X16 / ALL ON B DL4CH P A0
Dat e: February 4, 2002 [Sheet 1 of 1




VBLH

— CFI L1
T\ 14. 8N

EDCE | EDCE
BANK BANK
BANK BANK
THE EDGE SEAL FOR THE CH
EDCE | [ EDCE ALSO IN THI S LAYOUT CELL.
VBLH VI NT
1 vBLH YBLH 2 viNT YINT

3 Vss YSS

VI NT
— CFl L2
T 1. 3N
ML
NFARYT!
W£300997U
=0. 14

P IS

PLACED | N D14CHI P

128D14

UNI TED MEMORI ES | NC.
PRQJECT:

Title

TOP LEVEL FILTER CAPS -

PLACED 4X

Si ze|Docunent Nunber
A

EDGE

REV/

Dat e: Decenber 10,

2001[Sheet

1 of




VI NT RSDLL<1> >8] RSDLL<1> “rjr
VSS BAPAD<O: 1> 3 BAPAD<O0: 15 XCLKF |
VBLH APAD<O: 11> S0/ APAD=O0: 115 | CLKR<O: 1> 7
VCCX TI N<O, 7, 10, 11> 595 TIN<0, 7, 10, 11> I CLKF<0: 1> 7
I BON TM<10: 15, 17, 21, 22> S35 TVE10: 15,17, 21, 22> [ SR, SHRMG 1
E VPP 3 VPP VENI19<0: 3> 3
LCLKB VPL 3 VPL VENEN 5
D VREF 3 VREF . TCLK 5
REFB ECLK 3 ECLK '~ IRZGIB 5
o SRC<2: 3> REGA 3 REGA T, . IRGL 5
2 TKVSLDB 3 REGH '™ o C119<0: 3> I F2C0B 5
3 REFI NCB VBLEQ 355 VBLEQ, AVB, ALR IF2G0 5
2 ROVENB 2 VNV SDRVCC I RRGOB 5
2 TVRPAD PVRUP 2 PVRUPT, RGO 5
2 TKFINC TKFOUT 4 TKFOJT |~ I F2GIB 5
2 TKRESX T 4 o IF2G1 5
S TKRESY REGPLSB 4 REGPLSB[™ cL<s> 3
£ TKINO9 TI NB<7> Ae=STINB<7>>, |
9 TKYI NCB R10<0: 3> 2 10<0: 3>
o TKBCI NCB R11<0: 3> 2 R11<0: 3>,
2 TKRESBKC BAI NB<O, 1> 2 NB<0, 159 _ TRZGL
> DCLK, LCLK TX<O0, 1, 8: 10> 2 <0, 1, 8: 10>w{ | F2G1B
3 REGV RABT<O: 9, 99> 5 r<0:9 99>qr 3 | F2GL
2 TMVEN RABZ<O0: 9, 99> 5 BZ<0: 9 99>Uw | CLKR<O: 1> | R2&0B
5 EMR<0> Al NB<O: 11, 99> 5 B<0: 11, 99>, | CLKF<O: 1> | RR2&O
2 TKFSET SDRVCC 2 S S HCLK<O: 3> | F2C0B
S TKRESALL LPSDR 2 SDR__ 'r) XCLKF, QCLK | F2G0
WEN119<0: 3> &0<0: 15>
LEFT GL<0: 15>
| R<0: 15>
| F<0: 15>
DCLK 39 DMD<O: 1>
RSDLL<1> 20 DPATH >> COL DML<O: 1>
TKESET 29 D16VCC
SROSp! 5 42 220V32
<2: 3> - . DMD<0: 1> DM NF2<0: 1>
DM NR<O: 1> 23 28 DMD<0: 1> PWRUP, CL<0>
DM NF<O: 1> - ~ DML<O: 1>
TKD<O: 3> 2‘2
NOBANKB - " @D<0: 15>
o CSBPAD REGV, H'Z 4% 30 GD<0:15> D4VSS -
VEBPAD DQSEN<O: 1> - . Gl<0: 15> CLK .
1 LoweAD KB 23 31 GI<0:15> TREOUT  'r
£ UDVPAD REFB, RAE 27 DDRPAD . .
2 VREFPAD B 23 CONBL K>>BANK SHRVE -
B gt & T
- ~ TMK16: 20> -
e S — A
<0: 1> - — TVB<26: 27> i
8 Al NB<0: 11, 99> TKRESY 28 o CL<b> | R<0: 15> : =
g TX<O, 1, 8: 10> TKBCI N(S:B 24 CONBLK>>BANKS/ COL 1 RCLKB I F<0015> :
TVDMVOF TKRESX - - . EMR<1> <0: 1>
1 m'NB<7> TVRPAD 29 BAB<0: 3> 2 REGPLSB PHI 210
£ SDRvCC TKIN9g 27 TM<16> TO COL ALSO, RDOFF 2 TMoOWP X16VCC
2 X16VCC IBON 23 2 T™MOoUT X8VCC
2 <0: 1> VRI TE, DDRCO 25 RABLK >>BANK . 2 TMRPAD SDRVCC
2 PHI 210, SR ALR AVB 23 TR10<0: 3> 2 b16veC LPSDR
s égsvog |3_P§DR TKRESALL g2 :
B< > TMEN, DPD - . R11<0: 3>
g SAxo 5782 TYRUsos 28 > 1+
<1:2> MR<0: 1> - J RABZ<O0: 9, 99>
9 CABEV=1: 2> TIN<O, 7,10, 11> s 10, 11>75 ~ [49 RABZ<0:9, 99> |-
2> 23> - I RABT<O: 9, 99>
2 CABOD<1: 2> VREF, JCLk 79 el 50 RABT=0: 9, 99> VOGS
2 YCLKR<O: 3> CL<O: 3, 15, 115> 72 CL<0: 3,15, 115>"0
5 YCLKW.O: 3> BAB<O: 3> 73 .
6 GCLK80<0: 3> C119<0: 3> 74 C119<0: 3
S GCLks1<o0: 3> QLk 12 OCLK < "~ X16PAD
8 TKC99B TNB<2% 27> 76 TVB<26: 27> CONBLK>>COL
VBLEQ VPL VBLEQ, VPL S - I CAB<O, 3: 8>
CONBLK g 35 CAB<O, 3: 8>r -
. o 36 CA=<O, 3: 85 CA<0, 3: 8>
" v 19 APAD=0: 115-APAD=0: 11>, o .
o - VeeQ e « CAEV<1:
= (20 BAPAD=O: 15}-BAPAD<0: 1= -
- VSSQ . CABEV<1: 2>

DDRPAD - '~ cAOD<1: 2>
. [1Z DDRPAD s . 39 CACD<I: 25} -
71 CASBPAD | CASBPADT

13 X16PAD | - X16PAD RASBPAS- 40 CABOD<1: 25} - CABOD<1: 2>
[(2Z RASBPAD | RASBPALY . )
CKEPAD, CSBPAD- 41 YCLKR<O: 3>}~ - YCLKR<O: 3> PLACED | N D14CHI P
14 CREPAD E 23 CSBPAD B " VOLKWED: 35 UN TED NVENGR ES 1 e
CLKPAD VEBPALH 42 YCLKWAQ: 3>} - ’ VIR :
" VBLE 15 CLRPAD L 24 VEBPAD B A . PROJECT: 128D14
7 VBLEQ" Q . 43 GCLKB0=0: 35 . GCLK80<0: 3> _ :
s 16 CLKBPAD | SLKBPAD" . o Title
s vPL - VPL 25 DOPAD<0: 155 2PAD=0: 15=r, 44 GOLR81<0: 35} -CGCLK81<0: 3> FULL PERI PHERY
5 vBE VBB 17 LOVPAD | LDVPADT 26 DOSPAD<0: 1> | DASPAD<0: 1> 45 TRCO9B} . TKCO9B Si ze[Document Number
. , s B D14PER
N [18_UDWPAD}—OMPADT [27 VREFPAD VREEPALH, [@6_CIT9=0r 351 - :
18 UDMPAD 27 VREFPAD 46 C119<0: 33 C119<0: 3> Dat e: Decenber 7, 2001[Sheet




CPARX |
1F —~

QLVs1

[S_PAD . QP
AREA=123. 5P
RWL
—ANN—
1200
RW2
RGL NNV
5 PDDI 1200 Z PD
760 RV
CAN BE 54- 1080 OHVS SO
1200
(54 OHM Pl ECES)
RWMI
L ANANA—
1200
12 WELL DI ODES UNDER THE PADS
SCHEM | N " CHI P/ ESD' SECTI ON
THESE DI ODES ARE TO ADD PAD CAPACI TANCE PLACED | N CONBLK
-1 NDI VI DUALLY PROGRAMABLE BY PAD PLACED | N RABLK
United Menories | nc.
PRQIECT: 128D14
Title
VSS | NPUT PAD ESD ( ADDRESS/ CONTROL)
1 Vvss Si ze|Docunent Nunber REV
= A ESDI N A
Dat e: Cct ober 12, 2001[Sheet 1 of 1




Z VX
% Dl vs2
Voo EE 290 CPARX L
i = 1F =~
1 VCCQ — PJ=345u
- Dlvsi GUARDRI NG
DE AROCUND ESDDQL QLvs1
AREA=135p —— CPARL ?
— PJ=127u iF = I N " ESDDQR"
N-WELL STRI P | N ESDDQL QVvs2 7
WIQP _ CPARS _| AREA=75p
5 PAD AREA=75p < %vss P ——
I N " ESDDQR" | AREA=70p 5SS
I N " ESDDQL"
RWL
PPN BASE OF QLVS3 | S SHARED W TH NRES | N OUTDRV
(1F R1S CHANGED, AREA CHANGES TOO)
1200
RW2
RGL NNV
7 _PDDI 1200, (e PD>
760 RV
CAN BE 54- 1080 OHVS SO
1200
(54 OHM PI ECES)
RW
L AN
1200
12 WELL DI ODES UNDER THE PADS
THESE DI ODES ARE TO ADD PAD CAPACI TANCE
PDDI NODE BROUGHT OUT TO ALLOW SCHEM | N " CHI P/ ESD" SECTI ON
I NDI VI DUAL PROGRAM NG FOR PER PI N TUNI NG PLACED | N | OBLK/ DQSBLK
PLACED | N | OBLK/ OBLK
PLACED | N CONBL K/ DQSCON

Uni ted Menories I nc.
PRQIECT: 128D14

Title
| O ESD

Nunber

VSS
3 _VSS Si ze|Docunent
= A ESDI O

Dat e: August 24, 2001[Sheet 1 of




XRABLK

VI NT TKRESX g OUTPUTS
VSS TKRESY 19 p—
VCCX TKI N99 5
APAD<O: 11> TKYI NCB 59 33 VPP -
BAPAD<0: 1> TMAO<O: 1> 53 S VPL-
MRDEN 53 .
B e 2 35-vrer e
LoLkB TKRESBKE 26 36 ECLK ECLk~]
0 REFB RABT<0: 9, 99> 3/ A REGA
2 REFI NCB RABZ<O: 9, 99> 33 e
ROVENB R10<0: 3> G-
2 TNRPAD R11<0:3> 39 38 RECGH ;
2 TMALS Ti NB<7> 33 T VBLEG-
2 TMXREV BAINB<0, 1> 355BAl |\(|)B<1o,81>1“w(; N —
TMYREV TX<0, 1, 8: 10> <0, 1,8: 10> -
7 AINB<D: 11, 99> 32 AINB<0: 11,9957 40 VRWVL :
RABLK A1 PYRLP PVWRUP—
42 TRFOUT TKEQUT™,
TNVDMOET
RSDLL<1> ;,=_ RSDLL<1>" [43 TVOMOF | ;
TIN<O, 7,10, 11> 1§ ) 44 RECPLSE] REGPLSE
19 ; .-
VREF 20 45 TINB<7> T1I NB<7>T,
21 s
ECLR 22 [46 R10<0: 3> | R10<0: 3>,
REGH 23 R11<0: 3>
vBreo 24 [47 R11<0: 35> | L3>
25 .-
o o IV e PG 26 [48 BAI NB<O, 1> BAI NB<0, 1>,
. 1 TKEL 27 . -
SUPPLI ES ~TRESET =12 TRRSET TNDVOE 28 L [49 TX<0.1,8:10> }— > 1f & 10>‘E
T R 30 J 50 FusT=0r5, 95z FAST=0:9. 902"
r+ 5 31 . - -
v VINT ~ TKRESALL || 12 TKRESALL vep 33 5T RABZ<0-9 gos | RABZ<0: 9, 99>1
T VINT , .-
es LM SC 52 ATNB=0- 1T 955 | Al NB<O: 11, 99>
[Z V5SS |
s vBLH L VBLH I NPUT .
VeCK 53 SDRVCC | SPRVCCT
4 VEXX | NPUTS LPSDR™
54 LPSDR .
‘ . .-
13 ROVENB ROVENB™ 55 ok, Lol PCLK, LCLKT .-
[31 TIN<O0, 7, 10, 115 TIN<O, 7,10, 1157,
5 T BON | BON™ 14 TWMRPAD TMRPAD, 53 REGV REGV e ‘ .
32 TNETO 15 17 2T 22s | TMELO: 15,17, 21, 22>
6 RAE RAE, {5 TREI NC TKEING™, 54 TMVEN TVEN™ — ‘
LCLKB™ 15 TRRESX] TKRESX" (35 EvR=0s] EVR<O> T PLACED | N D14CHI P
7 LCLKB — (16 TKRESX|  TKRESX SRR 75 EVR<0> T PLACED I N DracH
— — —
8 DPD — 17 TKRESY et 26 TKESET B UN| TED VEMORI ES | NG
— — —
9 REFB sroa o ¢ [18 TKINS9 . [27 TRRESALL | TKRESALL PROJECT: 128D14
[0 SRC=2. 3> - [19 TKYINCB TKYINCB™, 58 mSDLL<IS ] RSDLL<1> Title
. - .- LEFT
TKVSLDE~ TKBCI NCB — BAPAD<O: 135
11 TKVSLDB © [20_TRBGI Nog |-HHBAL BT (59 BAPAD<O0r 15 " ST ze[Document Nurber eV
12 REFTNCB | REFI NCB™ 57 TrRESBRC | TKRESBKC, 35 AapAaD=0r 1151 APAD<0: 115 | A LEFT
Dat e: Novenber 21, 2001[Sheet 1 of 1




0N U

XFI DBLK
VINT 5, VINT TKFSET a4
VSS > VsSs TMOUT 5
TLTKFEI 3 TKFI NC TKFOUT 6
NFI D<79: 0> 7
FI DBLK
C
VINT 5, VINT VCWN a4

VSSE5 VSS REGPLSB
VBLHES VBLH TNVDMOF 6

GsC

XPUGEN

SUPPLI ES

VCCX

VI NT

I VINT M 3 VcCX }M
VBLH

7 VsS1YSS 4 vBLH YBLH ¢

I NPUTS .
EoPD}—DPD

ﬁ
;
d

=
N
%
D
g

KESET™
EMR<0> '

13 TKFSET

|
IN
%I
o
\

4

TKVSLDB
KRESAL LT
RSDLL<1%"

15 TKVSLDB
16 TKRESALL
17 RSDLL<1>

!

!

18 TIN<0, 7, 10, 115P - N<0. 7,10, 1157,

To CpsoR LPSPR™

|

VOLTAGES

VI NT TMRPAD 1
VBLH TKVSLDB 1
vss TKRESALL
REGV TVEN T
VBG, DPD LPSDR T
VCWN REGA 1
TIN<O, 7, 10, 11> REGAA T
REGPLSB REGH 3
o TVOMOE 3
VI NTDLL VREF 2
XVSRLDR
L VINT TRRESALL
vss TI N<O, 7, 10, 11>
2 TkvsLDB TVEN
VSR<8: 19, 28: 31>
VSRLDR
XVHBLH
VINT £ VINT VSRRIZI 195 ,VSR<12: 103
vssgl vss VBLEQ 2ETVBLEQT
VBLH VBLH VCMN Vi
3 wveL S
7
VHBLH
XVNWLGEN
VINT £, VINT VWV
vssEl vss vVsmr<28:31> 3
REGPLSB 2
VWL GEN
PP
VPP VSS Vs

VBLHES VBLH REGVCCP

O, o 1N
ez SO T]MpgRO 1z & paRe ez & Lor
1=
= H— Ws500U H © 200U H — Ws200U
0. 26 L=0. 26

VCCX VCCX
(Yoo VCeX X
o o I N
REGAA MLO REGA1L (L MLl REGA2L L ML2
- PFLOTK PFLOTK PFLOTK
\7 W=2000U \7 W=1000U \ W£500U
L=0. 26U L=0. 26U L=0. 26U
o I N [o1 or
VI_NT
T
(Yoo VCeX
(Yoo VCeX (Yoo
o o I N
REGH M7 REG 1L | MB REG 2L L VD
— PFLOTK PFLOTK PFLOTK
\7 WE500U \7 W=200U \ W200U
L=0. 26U L=0. 26U L=0. 26U
o I N [o1 or
VBLH
Q
VCCX (Ve oy
\Ve'ee oP18 \Ye'ee oP19 \Ye'ee
o or

L FAR

op17[01' N P20 [01 or

VBLH
Q

REGHH USED TO FOOL LVS

PLACED | N LEFT

UNI TED MEMORI ES | NC.
PRQIECT: 128D14

Title
LEFT SI DE M SCELLANEQUS

Si ze|Docunent Nunber
B LM SC

Dat e: Decenber 10, 2001[Sheet 1 of




XFBI T<79: 0>
1 VLNT
2 VSS
I N
3
4 TMOUT

FI DBI T

VI NT
VSS
VSS, FOUT<79: 1>
<* 80>TMOUT

TKESET
TKESHT
TKFSHTB
ouT
NFI D

<* 80>TKFSET “ﬁ]
<*80>TKFSHT
<* 80>TKFSHTBh

FOUT<79: 0>
NFEI D<79: O3,

r S
J ﬁ
— J

T
i

v

@m\‘mm

NFI D<79: 03

RFI D<79: 0>
le9

FOUT<0>

U

WP1
VN1

10U

_ TKFSHTB

|
jﬁ
i

TKFI NC

U

TKFSHT

Cpara’
25p

Cpar 1

o 25p

WNI=20U

Ve1=50U
VIRI=2

1
L

PLACED I N LM SC

Uni ted Menories | nc.

TKEI NG
128D14

NFI D=79: 02 7 NFI D<79: 0>

GﬂTKFCUT

Pr oj ect :

T TRETNC
4 TRKFSET T KESET
[(5_T™MOUT] s

T ViNT —YINT

ZVvss}—YSS, SS

il
FUSE | D BLOCK
Nunber

—

-
ol

6 TKFOUT REV

Si ze|Docunent
A

Dat e:

Fl DBLK
2001[Sheet

Cct ober 17, 1of




80 fuses in parallel
0:7 - ?
[6 TKFSHT 8:15 - 2
16: 23 - ?
24: 31 - 2
32:39 - ?
PF " 40: 47 - 2
— 48: 55 - ?
(4 TMOUT Hf We2U 56: 63 - 2
64: 71 - 2
72:79 - ?
Q.
N1 WE2U | - N4 E[\E
— ‘uz l ‘u4 8 OuUT |
VI'NT VB
WP1=4U WP1=4U
N1 VWN1=2U !V‘“U WWN1=2U
1= WP1=. 5U
- — LP1=. 5U
Haz 2y VWN1=. 5U
LN1=1U LN1=1U
NF US}
= M2
[6 TKFSET ‘L WelU
S NORNAL
TKFSET = 1
FUSE TO VSS HERE TMOUT =1
PLACED AT FI DBLK TKFSHT = 0O
_TKFS_HT_B_=_1_____ _
1) TMOUT => |
2) TKFSET => ]
[7 TKFSHTB
3) TKFSHT =>
VI NT
PLACED I N LM SC
PLACED | N FI DBLK
VI NT VSS
1 VINT 2 VSS Uni ted Menories, | nc.
PRQJECT: 128D14
Title
— Fuse ldentification Bit
) Si ze[Docunent Nunber REV
A FI DBI T A
Dat e: Cct ober 17, 2001[Sheet 1




V1
= CcNe2 CNC3 CcNCa CNC5 CNC6 CNC7
= V15U L Ne L Ne L Ne L NC L Ne LJ Ne
PF WESU WESU WESU WESU WESU WESU WP1=1U
CAP ! L=aU L=4aU L=4aU L=4U L=4U L=4U LP1=15U
P O IN O I'N [\ ‘o or o or o or
WelU 171 it 1 1 ¢ it it } U8 ’
L=0. ZZLH / ONCL Wi=3u| N6
NFTK NC
< di1 | we3ou
M6 1 ‘ — L=4U
e veo] e
WE1U L=9U ves L
L=2U NF wesu ||
VB2
NFTK |
VWe1U EACH DELAY CAP ~10% OF DEFAULT DELAY
VINT
T
lvin H* NB6
o WE4U
=
WP1=4U WP1=4U WP1=15U WP1=2U WP1=1U ,gp WP1=1U
WP1=8U LP1=4U LP1=4U LP1=15U LP1=8U LP1=8U .f LP1=4U
U1 u2} u3} u4} US} ue} ] w}i
WP1=16U WWP1=4U WN1=4U WN1=4U VR1=2U VR1=15U VR1=2U VR1=1U WN1=1U
LN1=6U LN1=6U LN1=15U LN1=8U LN1=8U LN1=4U
5 REGPLSB .q o
VN1=8U  WN1=2U
LN1=2U VI NT VBLH
Operating Conditions Wth Delay Settings Shown: VI NT 7 NT | (3 VBLH VBLH
MODELS TEMP VINT VBLH VCOMN CURRENT PERI OD TNVDMOF VSS  5yss
NOM 105 2.0 1.6 0.841 1.21UA 9. 04US 0 =
NOM Z15 2.0 1.6 0.887 0.76UA 12.34US ) PLACED | N LM SC
NOM -15 1.8 1.75 0.887 O0.53UA 14.58US )
NOM -15 2.2 1.45 0.887 1.21UA 10.28US 0 UNI TED MEMORI ES | NC.
NOM 105 2.2 1.45 0.841 1.90UA 7. 64US 0
NOM 105 1.8 1.75 0.841 0.85UA 10.45US ) PRQJECT: 128D14
SNSP 105 2.0 1.6 0.900 1.30UA 8. 44US 0 Title
ENFP Z15 2.0 1.6 0.847 0.90UA 12.56US ) -
NOM 105 2.0 1.6 0.841 3.39UA 2.81US VI NT _ SRM Gsci I | at or
NOM 125 2.8 2.8 0.841 4.95UA 4. 36US VINT *BURN I N |Size|Docurment Nunber REV
*x% H GHLY DEPENDENT UPON VCMN WHI CH SHOULD TRACK W TH N- CHAN MODS DaA e — 2£f\Sh — A1
te: ve er 5 eet (0]




CNC2
NC
WE16U
L=12U VI NT
.né
mL7 LPF 2,
L=8¥Ly e
=0. 50~
ML ‘ 1 CNCB
0. 6U \ L] NC
L=12U [ NF WE12U
= — L=4u
VI NT
MR VI NT
H PF J
W£0. 6U
z - N4
L=45U ] NC
We12U 5 WP1=1U
M L=4u N4 N> LP1=3U WP1=4U
H -~ lweo. 6U WP1=2U ) 115 I 3 PVROP
L5 L=45U | |
= B BE us VWN1=12U VWN1=12U
= CNC5 CNC3 W£16 —— Cpar1l
L] NC WN1=1U NC 0. 8p
WES0U LN1=1U WEL2 =
— L=20U L=4U
VI NT
N _Ime
] L N
WU
] P MR 1
© ] \‘ NF
L ' we2u
PLACED I N LM SC
VI NT UNI TED MEMORI ES | NC.
VI NT i Nt S PRQIECT: 128D14
vSS PWRUP GENERATOR
2 VSS Si ze|Docunent Nunber REV
— MODI FI CATI ON OF 128DDR S17
REMOVED JFETS (| =0) A PUGEN A
Dat e: May 12, 2001[Sheet 1 of




VCCX

VCCX
VCCX
M2 6 Use filter capacitor
H PFLOTK H PFLOTK array of about 4K trenches.
5 We1U W16 T W2, 4U -
DPD s H PFLOTK —l L=0. 96U 1 VBG26
"~ we1u S
H NETK L=1U Tosor PELO [ 7PFLO —{fPFLO —{yVvea
w=1u ‘ ‘ ‘ ‘ MRO ‘ ‘ MBI ‘ ‘ PFLO ‘ ‘ PFLO
VVZBU VVZBU — W=8U - W=8U W=8U - W=8U —~ CFIL1
L=1. 6U L=25U L=25U L=25U L=25U L=25U 115pF
Pl VB&27 ] VBG29 ’_1 \_5
NFARYTK
b, VBG WE2151. 5U=
L=0. 14U
°| VBG33
M28 ) MO LI VBG, VBG32<3: 25> ™~ VCWVN
NFLOTK ‘ Hf NFLOTK u Ja
W=8U :‘ l— W=8U J3<0: 23> JN
L=25U L=25U VBG32<3: 26>, JN VB4 ‘ Ws1U | CNC1
VCCX Ws1U ‘ NFTK L=20U NC
L=20U Ws2U Ws50U
L 2U = L=16U
VCCX T VBG32<3: 26>
DN1<3: 26>
K\j VBG32<3: 26>,
AREA=1P VCCX DN2
PJ=4U L M
' VBG32<26>
PJ=4U AREA=1P
?l vBG28 r| VvB&G2 PJ=4U
‘ o]
xxr
% QL @<0: 9> AREA=100P
xxr xxr
AREA=100P AREA=100P =
VCCX
8
DPD H PFLOTK VCCX Wth the current progranmi ng there L VBG 1 VBG32<3>
— Ws1U are 21 resistors I1n the J3 resistor
L=1U st ack.
or PFLOTP% N GIN
PFLOTK
| 0 We2. 4U ‘C . ] . ]
— | W=0. 5U L=0. 484 I, VBG32<3> I, VBG32<4>
L=25U Pl VB&G22
L VBG32<4> L VBG32<5> [j VBG32<6> [j VBG32<7> L VBG32<8>
2 o I'N ‘o, OT ‘o, OT ‘o, OT ‘o, OT
H NFLOTK
— W=2U
L=(()2.48U T VBG32<5> T VBG32<6> T VBG32<7> . VBG32<8> T VBG32<9>
® 5
PFIEOTK SN 11VBG32<9> ' VBG32<10> []VBG32<11> [L]VBG32<12> [ VBG32<13>
I P VB!
Pl L W=0. 5U M25 ] ]
L=25U | NFLOTK ‘o or ‘o or ‘o, OT ‘o, OT ‘o, OT
ML9 | WE2. 4U
‘ NFLOTK L=2U
W=§ 4uU = T, VBG32<10> [T,VBG32<1l1l> T,VBG32<12> T, VBG32<13> T,6 VBG32<1l4>
L=2U 3
= VBG Level Programr ng
ML7 ML8
I~ NFTK \‘* NFTK Note 1 St andby Current (nom nodels, T=105, VCCX=2.7): 5.5uA
IT— We2U | We2U Note 2 JFETs J1, J2, J3<0:23> & J4 are n-type XA
rlvB&21 L=10U L=10U di ffusi on resistors. The sheet rho is 2300 ohns/square.
= = Each resistor is 20 squares doubl e contacted at each end,
ML6 Each resistor is 1.0um w de. Each resistor is constructed
VCCX NFTK il inits owmn well. The well contact should be at the end
A Ws20U —‘\ of the resistor with the | owest potential (ie., closest to
L=1U ground) .
= NMBO M1 | CNC2 PLACED I N LM SC
DPD ‘ ‘ NFTK DPD ‘ ‘7 NFTK NC
WE1U WE1U W=60U United Menories Inc. Confidenti al
L=1U L=1U — L=16U
Project: 128D14
= = Title
Vol t age REFer ence Band Gap
@ G ( | ¢ d ca 222 Si ze|Docunent Nunber REV|
t puts: VB Vol t age reference Ban p to ??7
VCWN (Vol tage Current Mrror N-type to VPL) B VREFBG A
Dat e: Oct ober 24, 2001[Sheet 1 of 1




VPP

VPPLDB
— TKVSL e LT VPPLD 2 <-
-1 AB|
FﬁBi U2 b ® 0—®
aes
TCBpT=1U WP1=1U
WNI=1U WNI=1U
XVSBI T<8: 11>
VINT &, VINT TIN o= ,TIN<O, 7, 10, 11>
VSSE5 VSS_ TKRESALL ¢ S A= TKRESALL
< >
<*4>VPPLD 7 3 LoaDB VSR & '~ VSR<8: 11>
<*4>VPPLDB |
TWSBI T
VPLLDB  VPLLD 3
1 TKVSL L v
T A
B wa
aie: - _
CBwpi=1U WP1=1U
WNI=1U WNI=1U
XVSBI T<12: 15>
VINT &, VINT TIN o= ,TIN<O, 7, 10, 11>
VSSE5 VSS_ TKRESALL ¢ S A= TKRESALL
< >
<*4>VPLLD =3 LOADB VSR 4= W VSR<12: 15>
<*4>VPLLDB "7

VBLEQ

VBLEQLDB
L TKVSLG L

e Ul2

- ——WP1=1U
VW1=1U

WP1=1U
VW1=1U

XVSBI T<16: 19>

"VBLEQLD 4

VI NT TIN o= ~.TIN<0, 7, 10, 11>
VSSEL VSS  TKRESALL 2 ~ <* 4>TKRESALL
TMEN S= <+ a>TME
<*4>VBLEQLD T VSR & ~ VSR<16: 19>
<* 4>VBLEGQLDE 'J
3 TRKVSLDB TKVSL DB
TKRESALLT

vl NT 4 _TKRESALL

[6 TIN<O, 7,10, 11> |

TI N<O, 7, 10, 113

T vinT (Y NT

TMEN

V= 6 TMEN

VSR<8: 19, 28: 31>

— ]

{7 VSR<8:19, 28: 315

B [l

THESE CORR. TO WHEN EACH REGQ STER LOADS

VNWL.L DB
T TKVSLD= L ‘L VNWLLD 7
o
—C Z —
. WP1=1U WP1=1U
VWN1=1U VWN1=1U

XVSBI T<28: 31>
VI NT TI'N

TKRESALL g’ T.<*A>TKRESALL
TMEN 7 —,<*4>TME
<*4>VNW.LD VSR g — VSR<28: 31>
<*4>VNW_LDB
\Y/S1=]

VI NT ==l VSS, AB, AB '
VSSE5 Vvss IN2 22 VSS, VSS, BB,
<*3>TKVSLD =5 LOAD RESET 5 <*3>TKRESALL"
/<*3>TKVSLDBL ; LOADB A LT ABCH
) ABAR g—|AB, BB, CBI
COUNTER
TKVSLDB TKVSLD
—
WP1=1U
WN1=1U

PLACED I N LM SC

UNI TED MEMORI ES | NC.
PRAQJECT: 128D14

Title
VSR LOAD CONTROL W COUNTER

Si ze|Docunent Nunber
A VSRLDR

REV/

Dat e: Sept enber 22, 2001[Sheet 1 of




XVPP VCCX VCCX
VPP L, VPP VSS
VINT |15 VINT  REGPLSB
VBLH| |5 VBLH REGVCCP VCCX VCCX VCCX
VSR<8: 11> ‘© OT o IN
VPP REGA1L
RREGA 0 L ML1 REGAZ2R L ML2
[ RiLeTs o RELSTE, - Getors
ONE MORE VPP IN LM SC - 299 = Werogou We200U |
REGVCCP:
LEFT = REGV o IN ‘© or
Rl GHT=NOBANKB 1 ]
XVBBGEN VI NT
VINT [0y VINT VBB 5 VBB . T
VSS |15 VSS VSR<24:27> ;1|VSR<24: 273
REGPLSB g REGPLSBI,
VBBGEN VCCX VCCX
XVSRLDRR VCCX T VCCX VCCX
VI NT TI N<O, 7, 10, 11> 5 TITNN<EO, 7,10, 11>7 -, 1|_[O or o IN
VSS TMVEN e
TKVSLDB VSR<8: 11> g VSR<8: 11>7, RREGH i MB REG 2R L MB
TKRESALL VSR<24: 27> VSR<24: 2757 _ PFLOTK PFLOTK PFLOTK
8 —o| = We500U | w2000 | We200U
VSRLDRR L=0. 26U L=0. 26U L=0. 26U
O I N ‘0, or
it ]
V%LH
— REGA (oli RREGA™
i VCCX VCCX
— ‘0. RREGH T
VI NT N T T
VCCX VCCX VCCX
TV NT VNT TO FOOL DRACULA . 12b or o IN
VSS RREGH 3 i ML4 REG 2Z L
2 VSS — PFLOTK PFLOTK PFLOTK
= —o| = We500U | w2000 |~ w2000
- L=0. 26U L=0. 26U L=0. 26U
FROM CONBLK
VCCX [Oll N [o1 or
A T TVEN
3 Voox FYeeX I
5 TRUSL DS L~ TKVSLDB VBLH
VBLH Q
2 vBLH }YBLHY (10 TTN<o0, 7, 10, 115} - T! N<0. 7, 10, 11>
VBB ™ TKRESALL
5 VBB ul [11 TKRESALL VI NT VBLH
™ NOBANKB
12 NOBANKB j oFl L2 CPARE L3 PLACED | N TOP LEVEL LVS
VPP — -
(6 VPP T 4. - .
6 VPP FROM LEFT 4. 85NF ‘ 943. 7PF UNI TED MEMORI ES | NC.
. REGPLSB
13 REGPLSB PRQIECT: 128D14
A REGA Title
7 X16PAD}— - X16PAD 14 RE s Ml Rl GHT SI DE M SCELLANEOUS
= REGH | ‘* NFARYTK
(PAD | S HERE) (15 REGH WE90662U Si ze|Docunent Nunber REV
JL=0.14U A RM SC A
i Date: Novenber 21, 2001[Sheet 1 of 1




VPP

VPPLDB 2
TLTKVSLE L L VPPLD <- THESE CORR. TO WHEN EACH REG STER LQADS

rj% U2 b ® 0—®

aes

LEBWAT=1U WP1=1U

VWN1=1U VWN1=1U
XVSBI T<8: 11> VBB
VI NT TIN 5= .TIN<O, 7,10, 11>
VSSE5 VSS TKRESALL 2 r <* 4A>TKRESAL L o VBBLDB 6
TMVEN 7 h+<* 4>TMEN LﬂM T "L VBBLD
* r A N
<*4>VPPLD ] VSR § ~ VSR<8: 11> _AB 14
<*4>VPPLDB ' B
e WPI=1U WP1=1U
VWN1=1U VW1=1U
XVSBI T<24: 27>
TIN 5= Tl N<O, 7,10, 11>
TKRESALL 2 . <* 4A>TKRESAL L
TMEN >= 7 <*4>TMEN
<* 4>VBBLD VSR § — VSR<24: 27>
<* 4>VBBLDB

VINT L, WVINT NI = VSS, AB, AB
VSSE 5 VSS IN2 25 V5SS, VSS, BB,
<*3>TKVSLD _E 5 LOAD RESET S° <*3>TKRESALL"
<F3>TKVSLDB. ; LOADB A ST ABCH,
iy ABAR g AB. BB, CBr
COUNTER
3 TKVSLDB] TKVSLDBI TKVSLDB TKVSLD
it oy (4 TRRESALL TKRESALL WP1=1U
4 TKRESALL | VN1=1U

(5 TIN<O, 7, 10, 11> | 11 N<0,7,10, 115,

T vinT (Y NT

PLACED | N RM SC

TNVEN UNI TED MEMORI ES | NC.
(2 VvsS}-VSS SR
2 VSS .
PRQJECT: 128D14
= VSR<8: 11> [/ VSR<8:11> ] Title
VSR<24: 27> 18 VSR<24: 275] RI GHT SI DE - VSR LOAD CONTROL W COUNTER

o Si ze|Docunent Nunber REV
A VSRLDRR A
Dat e: August 24, 2001[Sheet 1 of 1




WP1=4U
WNL=2U
| 8 A
VB WAL=2U WAL=, 5U
7 RESET] H VB Ve L, LNI=10
1 we3u Hf MB NF V‘,f"EU]\ (9 ABAR |
= — We2U
I NC
B e e [
4 LOADH BT 22U W=2U W=2U
WN1=1U = =

MAKE SURE | NC | S OFF BEFORE LOAD=0 !

UNI TED MEMORI ES | NC.
PRAQJECT: 128D14

VI NT Title
COUNTER
VI NT VSS
1 VINT 2 VSS Si ze|Docunent Nunber
= A COUNTER

Dat e: July 6, 2001[Sheet 1 of




L WPI=1U WP1=4U
L WNI=1U WN1=2U
ML
=
B T WelU
JTINT] w3
— PE
WE2U
LOADB
TKRESAL L ‘* ML 4
) NF
WE3U
5 TIN TIN 7 TVEN | TVENT

6 TRKRESALL _TKRESAL L

VSR 8 VSR

TMEN
7] v g

UNI TED MEMORI ES | NC.
PRQIECT: 128D14
Title
TEST MODE VSR BI T
Si ze|Docunent Nunber REV
A TWSBI T A
Dat e: July 2, 2001[Sheet 1 of 1




One of

and one is used for

VI_NT

these circuits

DEFAULT ( FUSES)
SOURCE=CFF

r\/SR<O>

WP1=1U
) TB<0>

y

VW1=1U

~ T<0>

|

= :JPF
ML5

L=4U

VSR<1>

WpP1=1U
~ TB<1l>

¥

VW1=1U

- T<1>

WP1=1U

AAAAAOHV$1U

PF
RFUSE2
10
VI NT

VB3

%
o
a
-

Aﬂfq‘ L=4aU

= :JPF
NB4

WpP1=1U

VW1=1U

r\/SR<2>

WP1=1U
) TB<2>

¥

VWN1=1U

- T<2>

WpP1=1U

AAAAAOHV$1U

PF

RFUSE3
10

is used for the VINT VDC,
the VBLH VDC.

5 T<0 3> T<O0: 3>

T wNT

[ VSRZ0: 35 1 VSR<0: 3> [g TBZ0 35} TB<0: 3>

[2_VSS i

VWN1=1U

VWN1=1U

r\/SR<3>

WP1=1U
T~ TB<3>

Y

VWN1=1U

- T<3>

UNI TED MEMORI ES | NC.
PRQIECT: 128D14

Title
VOLTAGE SET REG STER FUSE Cl RCU TRY

Si ze|Docunent Nunber
B VSRFUSE
Dat e: June 11, 2001[Sheet 1 of




XARY32M

SHX<0: 8> .
SH<0: 7* 2>

ASH=ARRAY SI DE SH NODES

SHXB<O0: 3, 5: 8> T

SHL B<4>

SHRB<4>

FO<0O: 31>

FBO<O0: 31>

F1<0: 31>

FB1<0: 31>

VBLHE , VBLH SHX<0: 8>
VSS 5> VSS ASH<1:16> |
TVBLEQ 3 VBLEQ SHXB<0: 3, 5: 8> |
;1SO<1:16>E£, |SO<1: 16> SHLB<4> 7
—Y<0: 1023> 5 Y<O:1023> SHRB<4> 7
LYSP<0: 31> & YSP<0: 31> FO<0: 31> 7
L. LPB<O: 8> 7 LPB<O: 8> FBO<O: 31> 3
' LNB<O: 8> g LNB<O: 8> F1<0: 31> 7
FB1<0: 31> 7

ARY32M

XBNKBOT

TMSSEN

TMALTB | =
TVBACFB 7
YDELB 7
LNB<O: 8> T . !
LPB<O: 8> 5 LPB<0: 8> o
X<0:8191> 5= X<0:8191> =
XS<0: 63> 535 XS<0: 63> =
SHXB<0: 3> 5 SHXB<0: 3> |
SHXB<5: 8> 53| SHXB<5: 8> i
SHLB<4> 5 SHLB<4> o
SHRB<4> 5 SHRB<4> o
| SO<1: 16> 55= 1SO<1: 16> e
SH<O0: 7> 5 SH<O0: 7>
SHX<0: 8> 55| SHX<0: 8> =
<I N> .
3 BAB . BAB
9 R10<0: 1> | R10<0: 1> [19 v<0: 10235} .~ Y<0: 1023>
(1o Rii<0: 1> | R11<0: 1> (20 YSP<0: 315} . . YSP<O: 31>
- ™ RAB<O: 9, 99>
[11 RAB<0:9, 99>} , <1 N OUT> -
12 TMAESH - TMALS [21 Fo<o0: 31> | FO<0: 31>
13 TVRDOEE | 1 MRDOFF [22 FB0<0: 315} . FBO<0: 31>
14 TMEI SO} - TMEI SO [23 Fi<o: 31> - F1<0: 31>
15 TMESEN - | MFSEN (24 EBi<0: 315} . FB1<0: 31>
"~ TMBSEN <ouUT>
16 TVBSEN | - s
[25 X<0: 81915} - X<0: 8191>

17 TMALTB} - TMALTB
18 TNBAOFB | - TMSACHB

VBLH
O

N\
1 vpp VPP 2 vBLH YBLH

[26 XS<0: 63> |- XS<0: 63>

27 YDELB} - YDELB

VI_NT

5 voL - VYPL (6 vBLEG " VBLEQ[7 vRmi ] VNWL

NOT ACTUALLY CONNECTED,
VBB SHOULD BE BROUGHT

IN AS WELL

3 viNT YINT 4 Vss 1YSS

SHLB, SHRB ONLY USED | N M DDLE CASE
SHXB USED O: 3, 5: 8

SHX USED I N ALL CASES

PLACED AT TOP LEVEL LVS

UNI TED MEMORI ES | NC.
PRQIJECT: 128D14
Title
FULL 32M BANK ( ARRAY PLUS BOT32M LOd O)
Si ze|Docunent Nunber REV
A BANK A
Dat e: August 24, 2001[Sheet 1 of 1




L <*2>¥<0:1023>
= <F2>YSP<0: 31>

1 vBLH [YBLH?

XSABAND<O, 2>
VBLH

OAWNFO
[}

SABAND

<*2>FB0<O0, 1, 4, 5>

<*2>F1<0, 1, 4, 5>

<*2>FB1<0, 1, 4, 5>,

25: 305
6, 17,20, 21>

0<16, 17, 20, 21>1

<*2>F1<16, 17, 20, 21>,

<*2>FB1<16, 17, 20, 21>T

U0<33: 407

OAWNFO
0

SABAND

<*2>FB0<2, 3, 6, 7>

F1<0. 1. 4, 5> ig <*2>F1<2, 3, 6, 7>T
FB1<O0, 1, 4, 5> 18 <*2>FB1<2, 3, 6, 7>,
FO<11, 10, 15, 14> 19 <1:8> .
FBO<11, 10, 15, 14> 30
Fl<11, 10, 15, 14> 4%

9, 22, 23>

10,22, 23>1

1 SO
ARRAY- SH ( ASH)

LEFT SI DE OF BANK

VSS[1 23 4

2NMARRY|
[0}

10[11 12[13 14[15 16]Vvss

o
SABAND

LOVNER BYTE CONNECTS

[3_VBLEQ> VBLEQ
A TSO<T: 165> | SO<1: 16>,
5 v<0: 1023> Y<0: 1023%]
6 YSP<0 31> YSP<0: 31>T"

E

7 LPB<0: 8>
8 LNB<O: 8>
9 SHX<O0: 8>

H

VBLH

UPPER BYTE CONNECTS

ASH<1: 16> )

[10_ASH<1: 16>

11 SAXB0: 3. 5. 85 SHXB<0: 3, 5: 8> .
[1Z SHLB<4> SHLB<4>

(13 SHRB<4> SHRB<4>I]

14 F0<0: 31> F0<0: 31> ]

15 FBO<O0: 31> FB0<0: 31> |}

16 FI<0 31> F1<0: 31> [

17 FB1<0: 31> FB1<0: 31> [

H=ARRAY S| DE SH

AS| NODES
(SHL, SHR SEPARATE AT ARRAY LEVEL)

XSABAND<6, 8>
VBLH

1 vss F1<0, 1, 4, 5>

3 VBLEQ FB1<0, 1, 4, 5>

SO<12 a 1 SOL FO<11, 10, , 14>

)y <*2>Y<0: 1023 5 Y<0: 1023> FBO<11, 10, 15, 14>

= <F2>YSP<0: 31> 6 YSP<O0: 31> Fl<11, 10, 15, 14>

LPB<6, 8> 7 LPB FBl<11, 10, 15, 14>

1 LNB<6, 8> 8 LNB FO<16, 17, 20, 21>

)5 9 | SOR FBO<16, 17, 20, 21>

= ASH< 10 SHL Fl<16, 17, 20, 21>

=) 11 SHR FBl<16, 17, 20, 21>

o, <* 2>VSS 12 SHLB F0<27, 26, 31, 30>

; Bt 13 SHRB FBO<27, 26, 31, 30>
1, SHX< >

15, 14> ™
<*2>FB0<11 5, 14>
<*2>F1<11, 10, 15, 14> [
<*2>FB1<11, 10, 15, 14>r]
U1<33: 4

23 .
24 ig

25 645

26 <FP>F0<27, 26, 31, 30>
342 < 2>FB0<27, 26,31 30> . .
59 <*2>F1<27, 26, 31, 30>
S0= < 2>FB1<27, 36, 31, 30>,

VSS F1<0, 1, 4, 5>
VBLEQ FB1<0, 1, 4, 5>
1 SOL FO<11, 10, , 14>
Y<0: 1023> FBO<11, 10, 15, 14>
YSP<O0: 31> Fl<11, 10, 15, 14>
LPB FBl<11, 10, 15, 14>
LNB FO<16, 17, 20, 21>
| SOR FBO<16, 17, 20, 21>
SHL Fl<16, 17, 20, 21>
SHR FBl<16, 17, 20, 21>
SHLB F0<27, 26, 31, 30>
SHRB FBO<27, 26, 31, 30>

U3<9: 16>

ig <*2>F0<9, 8, 13, 12> i
20 <*2>FB0<9, 8, 13, 12> r;
51 <*2>F1<9, 8, 13, 12> 'ﬁ]
52 <*2>FB1<9, 8, 13, 12> T,
23 U3<33: 407,

54 U3<41: 485

25

26 N
27 5 54,39, 385
%g <*2>F1<25, 24, 29, 28>
50 <  2>FB1<25, 24, 29, 28%

RI GHT SI DE OF BANK

XSABAND<4>
1 VBLH FBO<O, 1, 4, 5>
5 Vss F1<0, 1, 4, 5>
3 VBLEQ FB1<0, 1, 4, 5>
a 1 SOL FO<11, 10, , 14>
5 Y<0: 1023> FBO<11, 10, 15, 14>
6 YSP<O: 31> Fl<11, 10, 15, 14>
7 LPB FBl<11, 10, 15, 14>
8 LNB FO<16, 17, 20, 21>
9 | SOR FBO<16, 17, 20, 21>
10 SHL Fl<16, 17, 20, 21>
11 SHR FBl<16, 17, 20, 21>
12 SHLB F0<27, 26, 31, 30>
13 SHRB FBO<27, 26, 31, 30>

FB0<0, 1, 4, 5> T
F1<0,1,4,5> T
FB1<0,1,4,5>
FO<I11, 10, 15, 14> T
FBO<11, 10, 15, 14>,
F1<11, 10, 15, 14> T
FB1<11, 10, 15, 14>,
FO<16, 17, 20, 21>
FBO<16, 17, 20, 21>,
Fi<16, 17, 20, 21>"
FB1<16, 17, 20, 21>,
FO<27, 26, 31, 30>
FBO<27, 26, 31, 30>1,
F1<27, 26, 31, 30>
FB1<27, 26, 31, 30>,

Ux<w. y> ARE UNUSED EXCEPT FOR THE CENTER CASE

M DDLE SABAND OF BANK

0O 12 3 4 5 6 7
15 14 13 12 11 10 9 8

DQ MAPPI NG - THI S LEVEL =512 CELLS/ BL

SABANDS<O, 2, 4> SABANDS<1, 3>
01| 2 3 HQUAD<O>

EVEN C0=0
45| 67 HQUAD<1>
01| 2 3 HQUAD<2>

oDD =1
45| 67 HQUAD<3>

PLACED | N BANK

UNI TED MEMORI ES | NC.
PRQIECT: 128D14

Title
32 MEG ARRAY - 9X SABAND

Si ze|Docunent Nunber
B ARY32M

Dat e: August 24, 2001[Sheet 1 of




WAS
LNLP EQ
32-Y
1-vYsP LN<O>
D F MUX LP<0>
WAS
DO EQ
32-Y
1-vYsP LN<1>
D F MUX LP<1>
WAS
LNLP EQ
32-Y
1-vYsP LN<2>
D F MUX LP<2>
WAS
D1 EQ
32-Y
1-vYsP LN<3>
D F MUX LP<3>
WAS
LNLP EQ

DI AGRAM OF ONE H QUAD

-128 Y LNES

-4 SPARE Y' S

-4 SEPARATE LN LP BUSES

(EACH CONNECTS W TH 66 SENSE- AMPS)

I NS .
(3 VBLED VBLEGQ
@ TSoC 1| SO

Y<0: 10235%

F

5 ¥Y<0:1023>

6 YSP<0 31> YSP<0: 31>

F

7 LPB LPBT]
B LN LNB
O TSR I SORF
[fo SHL > SHLE
@I SR > SHRE
Iz SHB>——SHLBI
SHRET
4 SAX > SHX

CASE TEXTED FOR CENTER SABAND
FOR LEFT SIDE 11, 10, 15, 14 AND 27, 26, 31, 30 PASS THRU
FOR LEFT SIDE 0,1,4,5 AND 16, 17, 20, 21 PASS THRU

VBLH BL<O0: 263> 1 BL<0: 1055>T,
VSS BBL<0: 263> 1 BBL<O0: 1055>r,
1 <*4>VBLEQ BR<O0: 263> 1 BR<0: 1055>T.
m<*4>] SOC BBR<O0: 263> 1 BBR<O: 1055>Tr,
= Y<0: 511> SHL 7 <*4>SHLT
= YSP<0: 15> S SHR 7 <*4>SHRr,
1, <*4>SHX LPB <*4>LPB T
—<*4>LNB F<0, 1> % 4.5 16, 17,20, 21>
L <*4>] SOR FB<O0, 1> > FBO<O, 1, 4,5, 16, 17, 20, 21>ir
M <*4>SHLB F<11, 10> > FO<11, 10, 15, 14, 27, 26, 31, 30>
2

"~ <* 4>SHRB FB<11, 10>

7 <* 4>VBLEQ
" <*4>| SOU

= Y<512: 1023>
= YSP<16: 31>
<* 4>SHX

=
H<*4>LNB

=
i <*4>SHLB
=

,_
T
@
NRNRRERRER RS

FB<11, 10>

BL<1056: 2111>T,

BBL<1056: 2111>r

BR<1056: 2111>T

BBR<1056: 2111> ]

<*4>SHLT

<* 4>SHRr,

< 4>LPB

1.4,.5,16,17, 20, 21>,

F1<0
FB1<0,1,4,5,16, 17, 20, 21>r

+ A

F1<11,10, 15, 14, 27, 26, 31, 30>

FB1<11, 10, 15, 14, 27, 26, 31, 30>,

1/ 08 . 1/ 08 .
15 F0<0, 1. 4,55 F0<0,1,4, 5>r] 23 F0<16, 17,20, 21> F0<16,17, 20, 21>
16 FBO<O, 1,4, 5> FB0<0, 1, 4, 6> >4 FBOS16 17 20 215 FBO<16, 17, 20, 21>T"
17 F1<0,1,4,5> F1<0,1, 4, 5> 25 F1<16, 17,20, 21> F1<16, 17, 20, 21>7 PLACED | N BANK
18 FBI<0, 1,4, 5> FB1<0,1,4,5> [ 26 FBI<I16, 17,20, 21> FB1<16, 17, 20, 21> PLACED | N ARY32M
19 FO=1T, 10, 15, 145> > 0<11, 10, 15, 14> 27 F0<27,26,31,30> F0<27, 26, 31, 30> UN TED MEMORI ES | NG
20 FBO<II, 10,15, 14> £B0<11, 10,15, 145" 28 FB0<27, 26, 31, 30> FB0<27, 26, 31, 30> PROJECT: 128D14
1 vBLH YBLH? 2 VsS1YSS 2T FI<11, 10,15, 145 > +<11. 10,15, 14> = 29 F1<27,26, 31, 30> F1<27, 26, 31, 30> Title
L ; . SA BAND - 8X HQSA
= FB1<11, 10, 15, 145 FB1<27, 26, 31, 305
77 FBI<Ii, 10,15, 14> 30 FBI<27, 26,31, 30> il s eToayT sy i ey
B SABAND A
Dat e: August 14, 2001[Sheet 1 of 1




33 SA2, 66 BI TLI NES
XSA2<0: 32>

FB<O, 1> L, VBLH LN <*33>LN<0> [
F<11, 10> > Vss BL<O, 1> BL<O: 65>
FB<11, 10> [<*33>VBLEQE S VBLEQ BBL<O, 1> BBL<O: 65> T
D<0, 1> ; " <¥33>1 S0L 2 1so D<0, 1> <*16>D<0, 1, 1, o> D<0, 1>
DB<O, 1> 7 " ¥<0: 31>, YSP<0 2 Y BR<O., 1> BR<O: 65> .
LN<O: 3> 7 = <* 33>LPB 2 LPB  BBR<O, 1> BBR<0: 65> -
LP<0: 3> 7 L L <*33>LNB 7 LNB DB<O0, 1> <*16>DB<O0, 1, 1, 0>, DB<O, 1>r
i <F33>1 SOR & I'SOR SHL <*33>SHL
1 <*33>LP<0> g LP SHR <*33>SHR T,
sA2
SA2, 66 Bl TLINES
< > > V7
VBLEQ™ BL<66: 131> '™
[3_VBLEQ H* <* 33>VBLEO BBL<66: 131>1
@ TsoC | SO " <¥33>1 SOL <¥16>D<0, 1, 1, 0>, D<0, 1>
— V<37 63> YoP<Is BR<66: 131> |
5 Y=o IZTS Y<0: 127> = <*33>LPB BBR<66: 131> '~
- ST <*33>LNB <*16>DB<0, 1, 1, 0>, DB<0, 15
. YSP<0: 3> — <F33>1 SOR <*33>SHL
[6 YSP<0: 3> = <*33>LP<1> <*33>SHR ™
SHX
[7 SHX L
(8 LNB LNB,
o rson e 2 se0 o5, BT 0ES
SHLB BL<132: 197>
(10 SHLB H“ <* 33>VBLEO BBL<132: 1975
T =78 SHRBI . <FE3sisa <*16>D<0, 1, 1, 0>, D<0, 1>
= Y<64: 05> Yop=7s BR<132: 197> |
. BL<0: 263> = <*33>LPB BBR<132: 197> '™
12 BL<0: 263> S <*33>LN\B *16>DB<0, 1, 1, 0>, DB<0, 1>7"
. BBL<0: 263> il ¥ 3351 SOR <*33>SHL |
13 BBL<0: 263> = <*33>LP<2> <*33>SHR

BR<0: 263>

14 BR<O: 263>
15 BBR<O: 263>

BBR<O: 263> T

(16 SHL SHL 33 SA2, 66 BI TLI NES
VBLH <*33>LN<3> r
[17 SHR SHR VSS BL<198: 263>
rﬁj <* 33>VBLEO BBL<198: 2637,
18 LPB LPB " <* 33> SOL <*16>D<0, 1, 1, O> D<0, 1>
o Y<96 127>, YSP<3 BR<198: 263> o
o <*33>LPB BBR<198: 263>
. <*33>LNB *16>DB<0, 1, 1, O> DB<O0, 1>
F<0,1> il <*33>I SOR

<*33>SHL
19 F<0, 1> a [ <*33>LP<3> <F33>SHR
20 FB<0, 1> FB<0, 1> I

F<11, 10>7
21 F<11, 10> 0:131=132 SA2’'S, 264 BI T LI NE PAI RS

22 FB<i1, 10> FB<11, 10>r,

UNI TED MEMORI ES | NC.
PRAQJECT: 128D14

128 REAL SA2

4 SPARE SA2 Title
VBL}{"-H VSS H QUAD SA AREA
1 VBLH 2 VSS PLACED | N BANK Si ze|Docunment Nunber REV
= PLACED | N ARY32M
PLACED | N SABAND A HQBA A

Dat e: August 14, 2001[Sheet 1 of 1




TLVBLEQ ~ SHX
M20 ML ML ML 4‘ VBLEQ
. We1U We1U We1U WE1U L .-
T SHX 44{‘ = H NE H NE H NE LN<O>‘144J nggggﬂﬁj LAAf LP<0>
MR 1 MR 2
41 41 41 41 WELU WE1LU
0 g L )
DB<0 D<0> DB<1 D<1> VBLEQ
i
LN<1>" ﬂ — LP<1>
CENTER CASE F<O0, 11> MUX TO DO VB3 NF ppa
F<1, 10> MUX TO D1 W#lu WE1U
LEFT HALF F<0> MUXES TO DO, F<11> PASSES THRU
Rl GHT HALF F<11> MUXES TO DO, F<0> PASSES THRU VBLEQ
(SAME FOR 1, 10) =
LN<2>" ﬂ — LP<2>
" WER NFv“ﬁGU
(M M CS CENTER CASE)
FB<O> F<O> FB<11> F<11> 41 VBLEQ
LN<3>" ﬂ — LP<3>
K NFL K NFL MR 7 NF \ps
e 8uv¢4 su suv¢4 8uU v¢1u leU(NINICS CENTER CASE)
— L ) H FB<1> F<1> FB<10> F<10>
27U L=. 27V JL= '2 U NFL K NFL NFL K NFL
PLACED | N BANK
PLACED | N ARY32M 8uv¢4 8uU 8uv¢4 8uU
PLACED | N SABAND rsggg;ﬁ “ ‘ rgggggﬁ ‘
PLACED | N HGQSA o _ _
; s L=. 27U |L=. 27U L=. 27U 2 U
DB<0> D<0> ;
[Z VBLEO VBLEQ™,
SHX™ ) ]
[3 SHX Lp DB<1>
[
(4 SHLB o NFL K NFL NFL K NFL
NFL K NFL NFL K NFL K (5 srRB SHRB
o 8uv¢4 8uU 8uv¢4 8uU
‘ 8uv¢4 8uU ‘ 8uv¢4 8U_ 5 Fz0 1> F<0,1>
- 27u
| | 7 FB<0, 1> FB<0,1> 27U 2 U L= 2 u
L=. 27U |L=. 27U L=. 27U |L= .2 U F<11 1057
8 F<i1, 10> : s

FB<11, 10>T

9 FB<11, 10>

1 Vss 1YSS

12 LNEO: 35 . . LN<O: 3>
13 LP<0: 3> | LP<0:3>

UNI TED MEMORI ES | NC.
PRQIECT: 128D14
Title
SH CONTROLLED DATA MUX (1 PER HQUAD)
Si ze|Docunent Nunber REV
A SHMUX A
Dat e: Cct ober 29, 2001[Sheet 1 of 1




NFLO MODEL HAS WM N

D<0> "

—
n

SET=. 07 SO ZSA2 NOT NEEDED L=0.27U NF | L=0.27U
vwo.l\%gu 7“ vwo.lvs%u
. _ NFLOTK -] 5 LAT0O  NFLOTK _ BR<0> "
- [=0. 44U 1 [ VP8 VB9 1T L=0. 44U
BL<0> W:O.N%Lli — \vagl.zbgu 7)vv|t_1_. 22% 3 — V\#O.N%L%J
' ] i PELO T NFLO NFLO
NFLO! ] VBLH wea 881 1= 23u va |
=0. 23U NFLO BLH L=0. 230 V£Q. 61U WED. 49 ‘
— SHL - pEl 1 - ML9 T | SHR'™
WEQ. 49U L=, 23U—— VBLH L=g. 23u| —"F 'NFLQ UJ
= \FLO W= 12 ViES! ?v?z% = L=0. 23U~ NFLO
L] - JPFLo o
VE8: 34y 1 wlfiou] | o wao T 1 VEB: 34y
' T i L= Zj IX“E?QEQUL@A‘TBO | T Je 'BBR<0> i
: WEQ. 37U WEQ. 37U
BBL<O> o V0. 37 —U »—9 LP] L=0 27U VBLH
NFLOTK = DB<0> FLGTK
~{VPL _ NFLOJ - _— VPL - _
" | SAREFL r VBLEQ LPB els LNB SAREFR-| T T = VBLEQ
~ NFLO
WEQ. 3U = NF = WEQ. 3U
L=1. 64U \'ngéiﬂ | ‘J \'Mgil\%;lﬂ L=1. 64U
- C=0-240 NFLOTK 6j rmilvléng NFLOTK S L
. = =V.
BL<i>  WO.1U = VEL, 19U Lwlf;. 21y Ji L W0, 1U
' | JL[PFLO__| NFLOT [ | -
NFLO
T—_' VBLH WES, %@U L=, 23U Mo O
. =0. 23U BLH L=0. 230 V0. 61U WEO. 49U .
JW:O.4§J L=, 23U—— VBLH L=0.23U| — *56_02 uj
| T ]NFLO LY prLo | | 3 KRV = o
V25 TJJ NFLO] [
148 24 L elRen e T | 18 34,
. ' [ 2; I}Z‘f.l'zﬁuluﬂm T " BBR<1>
—
BBL<1> WEQ. 37U 7‘ ‘ NF WEQ. 37U REV AO: CHANGED S| ZES ON SH DEVI CES
L=0. 27U L=0.27U FOR DRC | SSUE
FLGTK o DB<1> '+ FLOTK
BY>— L PLACED | N BANK
Z1so. > LPB LNB [§ TSOR > PLACED I N ARY32M
PLACED | N SABAND
BL<0, 1> BBR<0, 1> PLACED [N HOA
mm’:: : 15 BBR<O, 1> DB<O' N r : UNI TED MENMORI ES | NC.
12 BBL<O0, 1> ! o L ? VB\IZELH _ PRQJECT: 128D14
= (17 SHL >—S"=" [T VBLH H/oEHY Tithe
D<0, 1>~ . VSS SENSE ANP - TWO
TR0 s > BR<O.1>7 18 SHR : 2 VSS Si ze [Docunent Nunber REV
= A SA2 A0
[3 VBLEQ - VBLEQ Dat e: January 22, 2002 [Sheet 1 of 1




TMALS

5 VSS R10<0: 1>

YDELB

VPP RABOO .o <*8>RAB<99>
VI NT TVRDOFF 18E <*8>TMVRDOFF! XYDELB
VSS RAB<0: 9> 125 <*8>RAB<0: 9> VINT £ VINT
TL<*8>VBLEQ PREBAL 7 VSS, PREB4<0: 6> T VSS
VBLH PREB4R 1/ PREB4<1: 7>, VSS '~  —BAB 2 BAB
. . 4
i‘<‘j‘8>*VN\AL ¥%§EN 19 <<§>8-£|\'I/'FI\/SBES'ENZH YDELB
< BSVORLE PrREB4 2900 PREB4<0: 7> o
" <*4>R10<0: 1> X<0:1023> 515 X<0: 81915~ | SO<0>=VSS
' <*2>R11<0.0.1.1 X5<0: 7> 22 - | SO<17>=VSS
S<F8STMALTE sH 23 |
' <FgSTMVEI SO SEN 22 7= 9
= <*8>TNVBACFB 1SoL 32 I 'SO<I: 15: 2>
1 SOR 35 [ SO<2: 16: 237

VINT 1 VINT SHR ¢ SH<O: 7>, VI NT—,
VSS SHLB g SHLB<O0: 8> o,
VPP SHRB 7 SHRB<O0: 8> @
VI NT, SH<0: 7> SHX g SHX<0: 8> @/
SHXB g SHXB<O0: 8> ©
XLNP<O: 8>
VINT -, VINT SENL , VSS, SEN<O: 7>
VSS 5 VSS LPB ¢ LPB<0: 8> v,
ISEN<O: 7>, VSS 3 SENR LNB g LNB<O: 8> ‘T
LNPBGEN

7 BAB |- - BAB
8 R10<0: 1> T R10<0: 1>
9 R11<0: 1> T R11<0: 1>
[10 RAB<0: 9, 995} - RAB<O: 9, 99>

9x4X=~-10. 1N
CFl L4<1: 9>

Y

T~ 280p
AL rﬁ] TMALS <#15> VPP
S TNRDOFF <#16 NEARY TR VBl o”
V7 < >
12 TMRDOFF |— - WE52350 _ NFLOT W
13 TVEI SO — TVEI SO <#17> H@ L=0. 14U [ 7] @)
" Il nsa<1: 9% i WE120U
14 TMESEN — - TMFSEN <#18> . — L=. 36U

15 TVESEN L . TMSSEN <#19> N 9 SABOTS

T TMALTB <#20>

o
—

16 TMALTB s
17 TNVBAOEFB — TMPLSET <#21>

<OUT> .
18 YDELB}- - YDELB

LNB<O0: 8> -
LPB<0: 8> } -

[19
[20

X<0: 81915} -
XS<0: 63> | -

21
22

CONNECT TO SHBL

CONNECT TO SHBR .
[23 _SHXB<0: 3>} -

[24 _SHXB<5: 8>} -

M DDLE CASE .
25 SHLB<4> | SHLB<4>

26 SHRB<4> | . SHRB<4>

[27 1SO<1: 165} -

28 SHE0: 75 | - SH<O: 7>
[29 SHX<0: 8> | -

LNB<O: 8>

SHXB<O0: 3>
SHXB<5: 8>

SHLB, SHRB ONLY USED | N M DDLE CASE (4)
SHXB USED O: 3, 5: 8

LPB<O: 8>

X<0: 8191>
XS<0: 63>

I N YDELB HOLES

VBLH

— CFI L3
1T 313P

(%3

NFARYTK

Ws5843U
H@ L=0. 14U

i

EXTRA SABOT
HOLE ON RI GHT

71 SO<1: 16>

SHX<0: 8>

PLACED | N BANK

UNI TED MEMORI ES | NC.

VBLH
r Q VI NT PRQIECT: 128D14
1 VPP VPP > VBLH VBLH 3 VI NT VI NT Title
ROW SA DRI VE LOGE C FOR BOTOM OF BANK
2 vss 1YSS 5 VBLEQ— - VBLEQ ~, VNWL Si ze|Docunment Nunber REV
== A BNKBOT A
Dat e: Novenber 21, 2001[Sheet 1 of 1




FROM SENSH

VINT

LPS -
3 SENR SENB
) s LP START' wu
4 SENL \
WP1=3U WP1=6U
VIN1=3U VIN1=2U RG3
300
GC
R/ L LEFT AND RI GHT OPTI ONS TO 500
BOT2M ARRAYS —
VI NT
RG4
200
cc
OPTI ONS TO 600
VB4 VB3
HVV:GU wW=12U ||
PF
LPF [ [6 LNB ]
TO SABAND
LNOF
‘ P MBO
‘ NF
U2 b= |~ Wesu
WP1=3U WP1=1U lj
VN1=1U VN1=2U g

VI_NT
1 VI NT

2 VSS

include ML options to change resistors by 100o0hns

PLACED | N BANK
PLACED | N BNKBOT

TO SABAND

Hw:sou
( j—

UNI TED MEMORI ES | NC.

PRQIECT: 128D14
Title
LNB AND LPB GENERATOR
Si ze|Docunent Nunber REV
A LNPBGEN A
Dat e: July 28, 2001[Sheet 1 of 1




NL
= ML6

- PFLOTK FOR DQ MJX SELECT
v —|
PELOTK ‘\,ng}hu ( CENTER CASE, #4)
WE1U \\ [6 SHLB
L=1U <
VLo ML1 M7 [8 SHX |
NFTK |~ NFTK PFLOTK FOR D LI NE EQ
v#su | wesu |7~ Ww8U
L=0. 22U[ L=0. 22U N =
qus N L=0.4U
NFTK VB
|_ o 22u H/ S*FESTK =t Vb
:] L1L=0_4U 1 ‘k PFLOTK FOR DQ MJUX SELECT
/ PFLCWK Y ) W=4U ( CASES 0- 3, 5- 8)
- w3 — | PEIS S
27U I
4 SHL Né‘*‘*‘* iz%wmc““‘* L=0. 24U
WEBU NFTK = M20 Vel
NFTK il, ety g — 444444—{‘ Vsl
L=0. 22U L= o 22u
SH=1=PRECHARGE ! NR L=0. 24U[ —]L=0.24U
rP1 I\/Il? = -
v - ‘k PFLOTK
PFLOTK *’ngFﬁu
VV_le)‘ 7 SHRB
L=1U FOR DQ MUX SELECT
( CENTER CASE, #4)
ML4 VI NT ML 2
NFTK T — NFTK
wWesU || _ Ws8U
L=0. 22U L=0. 22U
ML3
‘ NFTK
WeBU
:}L 0. 22U
- I esorw
sse ] | }Wzﬂiu
‘ NFTK
WeBU

L=0. 22U L=0. 22U

PLACED | N BANK
PLACED | N BNKBOT

UNI TED MEMORI ES | NC.
PRAQJECT: 128D14

Title
EQ CONTROL FOR SENSE AMP LI NES

VI NT
Si ze|Docunent Nunber

Ny
T VINT 2 VsS 3 vpp VPP
A SAEQCON

Dat e: Cct ober 5, 2001[Sheet 1 of




(V]
PF
ﬁvH WE3U
ACTI VE BANK
<0: 3> _ ABANK
3 BAB @ P
WP1=1U } u7 B 6 _YDELB
WN1=1U —
4 TMALS WP1=8U WP1=24U " ggégz
=1 FOR NORMAL OPERATI ON WNL=4U WN1=16U =
(KEEPS YDELB=1 FOR TMALS MODE) PARA DI FFERENT FOR
YDELB/ CYDELB
— MLO
—H WE3U
NF
ML3
WE3U
NF [
VI NT
Vi 1o
ML _
HP':Wzsuj WN1=1U
e
WE1U
‘NF'VB NF |
‘ g o wWe1lu
wWP1 YDELTB
= _ ov
wWP1=1U WP1=1U \W\N1=1U NF M
VW1=1U VW1=1U 1: YDELTB N'f/\#lu
€1
R10x>>YDELB=0 —= CPAR1
DELAY=6. 8NS AT 2.3 105 5F
= DELAY YDELB FROM BAB TO TRAP

TRRD=?"7?
BLKSELB RACE | N ARRAY??

5 R10<0: 1> ™ R10<O0: 1>

ROW ADDRESSES

SET DELAY BASED ON REFRESH CYCLES !!

UNI TED MEMORI ES | NC.

PROJECT: 128D14
Title
VI NT BANK - YDELB DRI VER
VI NT VSS Si ze|Docunent Nunber REV
1 VINT 2 VSS
1 PLACED | N BANK A YDELB A
) Date: Novenber 7, 2001[Sheet 1 of 1




Vi RASEI
VINTEZ VINT SPSEL<0:1
Vs PREB:

SEL
>

5
SS_ =2 Vss 3 S
PREBZES PREB2 PB3EN [
w8
DW.GEN
| SCEN
VI NT i
s B vs
IPREBI E2 PREBL
| SCEN
XI SOGENL
VPP L VPP PREBALR
VINTEL VINT ISCEN 2
VSs B2 vss  TMBAGFB S
CIPREBAES PREB4 ISOLR }
| SOGEN
XI SOGENR
VPP L VPP PREBALR
VINTEL VINT ISCEN 2
VSs B2 vss  TMBAGFB S
CIPREBAES PREB4 ISOLR }
| SOGEN

' BAB
Fj YDELB
[o R0} R0

[fo Rz - RI1

VI NT
1 vpp VPP zvint AN 3vss1VYSS

CTMALTG
7 TVEI SO
(13 TMBACFB |-+ TMBACFB
(12 RABgY} RAB9O

15 TVRDOEE . | VRDOFF

16 RAB<0- 9> ]~ RAB<O: 9>

(17 PREBAL}- . PREBAL
! PREBAR
(19 TWESEN}— - TMFSEN
(20 TWBSEN}— TMBSEN

FAP<O: 9> —

FAPB<0: 9> g FAPB<0: 9> -
rRABO9 S
SX<0: 7> 8

XPXSEL<0: 3>
PP

VPP 1 VI RAP1 6 RAPB<1, 1>, RAP<1, 1>F1r
VI NT > VI NT RAPO 7 <*2>(RAPB<0>, RAP<0>)r.
VSS 3 VSS SPSEL<0: 1> 8 <*4>SPSEL<0: 1>,
i<*45PREBZ; PREB2 SX<0, 4> g , 6,3, 75
I <* 4>RASEL 5 RASEL PXSEL 10

PXB<0: 3> 8 PXB<0: 3> “rjr
VI NT PHI X<0: 3> 9 PHI X<0: 3>
VSS SPSEL<O: 1> 10 SPSEL<0: 1>
PREB3 RASEL 11 RA:
PREB1 XS<0: 7> 12 rwl
RAP<2: 9> X<0: 1023> 13 o
RAPB<2: 9> VNWL

<ouT>

TO L&R NEI GHBORS
21 PREB4} - PREB4

22 X<0: 10233 -

X<0: 1023>

>3 XS<0: 7> ] . XS<0: 7>

24 sH}—- SH

25 SEN - SEN
26 1TSOL— - | SOL
ErTsoR- ! SR

™ VBLEQ
4 VBLEQ e

5 vBLH YBLH 9
VY

]

IVETO KEEP PORT ACTI VE

NF
Ws1U

VSS

_ CFI L3
T~ 246P

ML
NFARYTK
WE4596U

)7‘ ‘q] L=0. 14U

T VAWML

. 9N

VI_NT

jf CFI L4

T~ 20P

B
NFARYTK
We373U
L=0

)7‘ ‘q] . 14U

PLACED | N BANK
PLACED | N BNKBOT

UNI TED MEMORI ES | NC.
PRQIECT: 128D14

Title
SUPPORT ClI RCUI TS FOR 1K ROWS

Si ze|Docunent Nunber
B ROWLK

REV

Dat e: Oct ober 19, 2001[Sheet 1 of




PARAS | N ZRDARY

5 ML
PFL PFLOTK
— We16U PXSEL B2 — We100U
<0: 3> —| LLL=O. 26U e TO\ L=0. 28U
0: 3)
(5 PXSEL 1 j (
ML3 6 _PHI X
FROM PHI XFE H NETK e (6 PHI X |
] We12U H NFTK
L L=0. 22U ] W26y
— L_L=0. 22U
VI NT
MR 1
PFLOTK
PXBENB W=1U ‘C )
o L=0 26[(
U1
VI NT WP1o1U VR
Mes WK1=3U S
NE VI NT = WELU
w10y | L=0.3U [
V23
PFLOTK FO=2U* 256=512U!
|| WESU PXBP —= (0:3)
~]L=0. 26U | \9 )
_Ims T
H NETK PFLOTK "
WE20U WE20U —
L=0. 22U L=0. 26U
VBO
= NFTK
WESU
L=0. 25U
VI NT VI NT
MR7 V26
PFLOTK PFLOTK
»_QH WELU »_QH WE1U  PXBOF
L=0. 3U T L=0.3U &
} ML6 I ms
\ a— NFTK \ a— NFTK
WE2U 2U
] L=0. 25U ] L=0. 25U
PXSELB3
Iz ML o - ML PLACED | N BANK
Wez2 U 20 PLACED | N BNKBOT
L=0. 25U L=0. 25U PLACED | N RONMK
[4 VNWVE | UNI TED MEMORI ES | NC.
PRQIECT: 128D14
Title
PHI X GENERATOR (0: 3)
N4 VI NT 3 VSS VSS Si ze|Docunent Nunber REV
_Jl vpp VPP 2 ViNT PANT L A PHI X A
) Dat e: October 17, 2001[Sheet 1 of 1




CONTROLS 2M ROW ARRAY SELECT AND PRECHARGE VB FO=25
| NPUTS ‘ 7~ PFLOTK TO DW.GEN=2U
BAB- BANK ACTI VE BAR- LOW ON BANK SELECT (ACTI VE OR PRECHARGE) WE4AU  TO PHI X(4) 4U=16U
R10, R11- NMAI N ARRAY SELECT ADDRESSES, =1 AFTER ROAENB FI RES Y L=0. 4U
( THESE ADDRESSES RESET=0 AFTER EACH SELECTI ON)
YDELB- DELAY AFTER BAB=0, LOCKS OUT ALL FUTURE ADDRESSES N4 VB4 H
VHI LE BANK | S ACTI VE ® PELOTK
VB3 H/ We50
SX<0: 7>- FUSE MATCH COMPARE FOR THE 8 SPARES PELOT! N L=0. 4U
=1 IF A MATCH | S PRESENT W1l )|
L=1U VB8 PECork PR ork
PB3EN - PREB3 ENABLE, | NDI CATES WORDLI NE HAS DROPPED ENOUGH H/ PFLOTK H/ weil H Wil
TO FI RE PREB3 AND DI SCHARGE FROM RDEC S N- CHANNEL M2 T - l ﬁ we20u o ﬁL:lu — ﬁL 1Y TO RDEC(256) *1. 1 =281U
DV DUMMY VERDLINE WHEN LOW | NDI CATES PREB4 CAN FI RE AN — NETK —{Vaz 15 PREES
AND DI SABLE THE | SO CI RCU Vw=8U ML3 | W=8U NETK
L=0. 22 L=0. 22U [ We1i0u MPAR3
NFTK L=0. 24U PFLOTK
QUTPUTS .
H we4U w2810
L=0. 22U Me1 ¢ 7U255X%
BLKSELB- ENABLE BLKRBUFS TO DRI VE RAB S | NTO THE 2M ARRAY =0- 10 TMCTE = NFTK 7
PREB1- VCC LEVEL, PRECHARGE ROW PREDECODERS = we10U CPARA —— VPP
PREB2- VCCP LEVEL, PRECHARGE PHI X DECODERS 2 VPP LEVEL L=0. 24U 180F
PREB3- VOCPOCP LEVEL, PREO%O%RGERGE RgéGECSNS H/ PFLOTK Nl\'ék}l_ﬁli( =
PREB4- Vi LEVEL, PRE 1 = ]
[ 85U weioU || {11 _PB3EN]
RASEL- FI RE NORVAL ROW PREDECODERS ML5 L=0. 24y FROM DW.GEN
SPSEL<0>- FI RE SPARE DECODER #0 We6U MR5 =
SPSEL<1>- FI RE SPARE DECODER #1 NFTK, H NETK TO | SOGEN- J(26) *2 =54U
L=0. 22U We8U, TO | SOGEN- | =22U
L=0.22U FO=76U
WP1=0. 5U - VB9 VBO
— PFLOTK Ve PFLOTK
—{ WU [ e
. TO | SCEN 2U ] L=0.4u LY 6 PREGA
4 _SX<0: 7>~ - SX<0: 7> TO RPDEC( 20) * 5=40U JNE‘?’K Vo1 Al
VI NT WN1=0. 5U H We6U PFLOTK T~ CPAR7
LN1=1U B Vi NT L3 PREBL L=0. 24U W=1U — 180F
’\P’il: g VPARL Bl \“ L=1u -~
5B p wE T 120F H PE17X=3+7+7 wET | ©
. - ] L=0. 24
<0:3> Yp1=2u u2 ND3 =8 NETK
VWN1=1U ASELB, SPLI T FOR ) weau ||
° WP1=28U LAYOUT L=0. 24
e WN1=14U ASELP2 VI NT VI NT VI NT =
WE4U Ma1 a2 T Mi6
FAE i TS REEY A,
7 RIiO = Hvxf_su Hvxf_su PF \ 2S5 BiLaen 2uU
8 RI1 }Mao Ut 17 SEL
WIZEU . | s WP1=20U
= MT—wWe4. g \‘ = 20 TOTAL
(e} s j ]W:‘L *Y vL=eu CP. H MDQRZ %7X_3§7+Z:E
TO BLKRBUF Ws34U 3 | N SPI
R1110 9 BLRSEL |AYB8 \‘N,M@ 140F —=
RESETS LOW AFTER TWea. U 1 Wea. sU
YDELB=0 T ggARs ] : ] : =
F
= ‘ ‘ l\llg/Bg ‘ ‘ I\IM4
Qe su T Twea U
CHECK = =
VI NT VI NT BLKSEL 5
VSS VSS APULSB APULSB| v 2
FCHECK I .
FCHECK 3 u16 @Q T - SPSEL<0>
_ 7 _
M M CS FUSE COWPARE PATH == CP CPARL
10F We1=2U we1=5U 50F -  SPSEL<0: 1>
= VWN1=2U VWN1=2U 18 SPSEL<O0: 1>
- SB1 TO PHI X( 4) 4U=16U -
VI NT VI NT ASELP GEN 2U
VSS E5 VSS SX<0: 3> £=SX<4: 7>,
FCHECK DI SBX @ DI SB1) 5 ) SPSEL<1>
DI SB Drsx 7 DLSL= I cpars
WP1=2U WP1=5U T 5oF
VWN1=2U VWN1=2U =
TO PHI X(4) 4U=16
TO DW.GEN 2U UNI TED MEMORI ES | NC.
VI NT To ASELP S PRQJECT: 128D14
T viNT PANT 7 VsS 1YSS 3 vep VPP —~ TO BLKRBUFS 4M ROW ARRAY SELECT
= = PLA%D I'N BANKOT Si ze|Docunent Nunber REV|
CPARLO PLACED | N BNKB
90F PLACED IN ROMK | B ASEL A
Dat e: Novenber 7, 2001[Sheet 1 of 1




R10/ R11 BASED
(NO BANK | NFO)

TO FUSE ClI RCUI TS

RiKX
}Ul PRESET=0 E 6 FAPBX
~~ CPAR3
VI _NT WP1=10U 140F
VWN1=2U —
3 ASELP H M2
WELU
VI NT % > \ B PRESET=1 7 FAPX |
| % CPAR2
‘ ML ‘ VB WP1=1U WP1=5U 150F
— PF ﬂ - PF VW1=2U VWN1=12U —
WE2U WE1U
4 RABX PRESET=1
(0: 9) H MG
NF
j WESU
VB
5 BLKSEL H NF }u4 PRESET=0 1 8 RAPB
WESU ~~ CPARY
— WP1=5U 60F
VWN1=1U —
H VPARL
NF
WEGU
ASELP USED TO DELAY
RKX RESET ON BLKSELB=1
FOR TMALSB ODDY EVEN FUNCTI ONAL |
TESTI NG % B | s PRESET=1 E 5 RAPX
—~~ CPARS
WP1=1U WP1=2U 60F
VWN1=1U VWN1=3U —
VPAR2
‘ NF
CPARG__ ‘
oF —= L WU
VI NT PLACED | N BANK
PLACED | N BNKBOT
TRV NT PLACED | N ROALK
ves UNI TED MEMORI ES | NC.
2 VSS PRQIECT: 128D14
= Title
ROW ADDRESS DRI VERS / PER BLOCK
** 3X MPAR LOADS MATCHES 4, 5,6, 7,8,9 Si ze|Docunent Number REV
1X LOADS WOULD BE PROPER FOR 2. 3 A BLKRBUF A
Dat e: Novenber 7, 2001[Sheet 1 of 1




9 [6 DI SBX
—~ CPARIL <0: 1>
1
SPLI T CUZ LAYOUT WP1=0. 5U =
VI NT VI_NT LP1=0. 5U
DON T RESET UNTI L RASEL, SPSEL TERM NATES j
Pf MB1A PE/\B1B
4 ASELP) }‘ H
j W£3U j W£3U VW1=0. 5U
p‘|‘: NVBA LN1=1U
3 FCHECK ‘ H
— wWe3u W=3U
Ul 7 DI SX
WP1=4U T .
wei=ay VI NT <0: 1>
WEO. SUH
L=1U
I\/BZ
SX<0>‘ ‘d&'\‘{% SX<1>H u SX<2> ‘ HW SX<3> Hdﬁ% AVO D COUPLI NG
4 NE NF VV:O 5U
it 4 T L=1U
=M
NF [ We8U
PLACE ON LOW S| DE SO COUPLI NG CAN BE REDUCED
5 SX<0: 3>} . . SX<0:3>
<4:7>
PLACED | N BNKBOT
2X PER 4M ARRAY PLACED | N ROMK
PLACED | N ASEL
UNI TED MEMORI ES | NC
VI NT
PRQJECT: 128D14
TN YNT >SS VSS Title
L DI SABLE ROW SELECTI ON FOR SPARE ENABLE
) Si ze|Docunent Nunber REV|
A DI SB A
Dat e Novenber 7, 2001[Sheet 1 of 1




CPARL
L 20F
DPXSEL
s DPX=DUMWY PHI X
- ALSO MATCHES RP LI NES
-RASEL + 4 | NVS
PRLOTR O SELBY M
VB = MLO VB
7 PFLOTK f? f?
(4 PREBZ) PFLOTK V"fo- S5U 7~ We2U PELOTK PELOTK R for real wordline is dominated by ML resistance.
_ﬁ’)‘; 2U L=1U ‘ ‘ L=1U H/ W=2U H/ W=2U The dummy is entirely
|— 0. 27U L‘ © L=0.4U ¢ ° L=0. 3U :Wordline para nodeled with we .12 ML resi stance.
L\ : Dunmy assunes noni nal 10 GC resi stance.
ML4 9 DPX This i s enough nmargin for the case where ML is high,
NFTK and GC is low (fast dumy, slow real).
WE1U Ma0 (case for fast real, slow dunmy is not as critical)
L=0. 22 NE7 VB8 PELOTK
s s s 2 1y s
NFETK NFETK NFETK NFETK =0.
—WEZ§  SESEL<0=JQETH  SESEL<1>JRETN =640 I[L=6 220 vty
5 RASEL] \ L=0.22U \ L=0.22U \ L=0.22U| ;. ;. 7‘ L=0.22U
L L L _ VINT = = L
= = = ‘ =
MLS
— [ NFTK
6 SPSEL<O0: 1>}~ - SPSEL<0: 1> = W-0.5U
L=2U
M2
PFLOTK
W£0. 5U
M2 3
PFLOTK L=1U
WE1U DNSELB Ma9
L=0. 3U D PELOTK DDSEL YNEO 3
- 7~ W=1U > PFLOTK DSELB
[7_PREB3}— OH L=0. 3U H/ W=1U o ELoTK
VPP LEVEL L‘ L‘ L=0. 6U Hf L=0. 28U DW.G Tg EENSH
= o RGW.5 T EL
}ws 1 31 e
Lt T g | i
MBO _]L=0.5U —= CPAR2 1 No = INo, Or CPAR3
M26 =
(DPX) NFTK w8 = S 60F
NFTK - —— —
| WEL NFTK — —
WELU L0, 24U |- et - -
—1=0. 22U — —]L=0.22U —‘ —‘ —‘
) M52 M51 V63 VG4 5
= NFLOTK NFLOTK NFLOTK NFLOTK NFLOTK
We2U We2U Ws10U W2 2U
L=1U L=1U L=1U L=1U L=1U

RASEL OR SPSEL PULSES HI GH ON EACH ROW ACCESS
PREB2 =VPP AT ACTI VE
VPP

VI NT
VI NT

1 VPP

2 VINT

VSS

PREB3EN USED TO MAKE SURE

MOST

CHARGE COMES FROM VSS, NOT VNWL!

DUMMY WORD LI NE DELAY

CPAR ~1. 8fF PER 1K VALUE
- BASED ON W-0. 3U

SP=

4
GC=10 OHM SQ

PLACED | N BANK
PLACED | N BNKBOT
PLACED | N ROMK

UNI TED MEMORI ES | NC.
PRQIECT: 128D14

Title
DUMMY WORDLI NE GENERATOR

Si ze|Docunent Nunber
B DWLGEN

REV

Dat e: Novenber 21, 2001[Sheet 1 of




5 FCHECK

,ji CPARL
Jf; 10F

WP1=2U WpP1l=4U
VW1=1U WN1=2U

WP1=3U
VW1=2U
MARG N

WP1=4U
9 R
O, or
_iUOU o o
= or |[or
—— CPAR2
_ == == 5F |
INFE | [NE | [N
1 ML [\, M3 R
T WESU WESU Ws5U —
— CPAR3 L=2U L=2U L=2U
SPRDEC DELAY

WP1=4U WP1=2U " S5F
= \

VW1=1U WN1=2U—

LN1=1. OU
|

M M CS FUSE COVPARE PATH

BLKRBUF DELAY
PLACED | N BNKBOT

PLACED | N ROMK

PLACED | N ASEL

UNI TED MEMORI ES | NC.

1X PER 4M ARRAY

VHEN TO CHECK ROW FUSE COVPARE ?7?

PRQJECT: 128D14
VI NT Title
FCHECK Tl MER GENERATOR
VI NT VSS
1 VINT 2 VSS Si ze|Docunent Nunber
= A FCHECK
Dat e: Novenber 7, 2001[Sheet 1 of




LOW PULSE ON BAB=0 TO SET FUSES

to 8 SPRDECS

-1 5 FSETB|

—~—— CPAR1
160F
PLACED | N BANK
PLACED | N BNKBOT
PLACED | N ROAMLK
UNI TED MEMORI ES | NC.
VI NT
PRQJECT: 128D14
1 VINT 2 VSS Title
SPARE ROW - SET PULSE STROBE ( BASED ON BAB)
— Si ze|Docunent Nunber REV
A FSETB A
Dat e: August 24, 2001[Sheet 1 of 1




TEST MODE FOR " EARLY"

PREB1

1 VI NT

VI NT
jI\MS
PF
|

W£1U

WP1=1U
VW1=1U

I SO

I'S NEEDED I N CASE OF EARLY | SO OPTI ON

2 VSS

3 PREBi|
ul

] VI NT VIINT VIINT
H F | M36 PF ] M37 PF ] M38
- W=4U - W4 U W4 U
L=2U T L=1U T =
o) o)
I'N or
o
JI\/BS ISGENP:L u3 - u2 - :LG I SOE
1=3U 1=4U
—— CPAR2 Z Z —— CPAR1
13F VWN1=1U VWN1=4U 110F
lVV:SU —— ——
PLACED | N BANK
PLACED | N BNKBOT
PLACED | N ROM K
UNI TED MEMORI ES | NC.
PRQIJECT:
Title

128D14
Size

| SOCEN GENERATOR
Docunent Nunber
A

Dat e:

I SCEN
Novenber

9, 2001|Sheet

REV/

1 of




u
MAKE SURE | SOEN TURN S OFF B4 PREB4
ML ML2
f PFLOTK
VPP LEVEL _ PELOTK W=0. 5U
4 PREBA H \f::ce).usu Y o
THI S ARRAY VI NT /
MB6
Weig NETK s
H L=0. 3U “fsu H \F/’\#FIilCJ)Tk
L=0. 22U
PFLOT ‘ R 3 =
RS
L=0. 22U WP1=6U o | PB NFng
P LOTK L VWN1=1U H We1U
WES - ] L=0. 22U
LEFT OR RI GHT '— 5. 3U NP0 =
from adj acent array P LOTK P\I;I\E?BK VI NT
5 PREBALR W: GLZ1U ML1
T L= £4 © =VPP FOR TMSAOF MODE | NELOTK e OTK
VPP LEVEL ™ we3ou L)
] T Il L=0.3U W12y
NFTK H‘ ; — L=0. L=0. 3U
W:4u‘ I SC
L=0. 22ul _[ w7
= =NFT
We4U
L=0. 22U
8 TSOLR
6 I SCE U2 LEFT OR RI GHT
=VSS FOR TMALS MODE
WP1=3U
VWN1=1U
VI NT VI NT '\p/EEOTK
VD wWe2U
\F/’\#FIEOTK L=0. 3U NB
9—0\ HL:O. 3uU \C; ‘ | SOFF & ‘— V'V\:IZOU
\
Mo ul ~]L=0.3U
NFTK =
| Weat WP1=8U
L=0. 22U VW1=2U
VPP LEVEL ML9
7 TNGACFB H NETK
| L=0.22U
=VPP FOR NORMAL OPERATI ON PLACED | N BANK
PLACED | N BNKBOT
PLACED | N ROMK
UNI TED MEMORI ES | NC.
AN PRQIECT: 128D14
1 VPP Title
. | SO GENERATOR
VI_NT The PP type transi stors need to be
3 _VSS in a commbn N Wl Il tied to VCCP, and the Si ze|Docunent Nunber REV|
> VI 'NT =3 ggr ﬂal\/\eﬁ t%/ipgdt{gns/lcét ors need to be in A | SOGEN A
Dat e: Septenber 4, 2001[Sheet 1 of 1




PARAS | N ZRDARY

5 ML
PFL PFLOTK
— We16U PXSEL B2 — We100U
<0: 3> —| LLL=O. 26U e TO\ L=0. 28U
0: 3)
(5 PXSEL 1 j (
ML3 6 _PHI X
FROM PHI XFE H NETK e (6 PHI X |
] We12U H NFTK
L L=0. 22U ] W26y
— L_L=0. 22U
VI NT
MR 1
PFLOTK
PXBENB W=1U ‘C )
o L=0 26[(
U1
VI NT WP1o1U VR
Mes WK1=3U S
NE VI NT = WELU
w10y | L=0.3U [
V23
PFLOTK FO=2U* 256=512U!
|| WESU PXBP —= (0:3)
~]L=0. 26U | \9 )
_Ims T
H NETK PFLOTK "
WE20U WE20U —
L=0. 22U L=0. 26U
VBO
= NFTK
WESU
L=0. 25U
VI NT VI NT
MR7 V26
PFLOTK PFLOTK
»_QH WELU »_QH WE1U  PXBOF
L=0. 3U T L=0.3U &
} ML6 I ms
\ a— NFTK \ a— NFTK
WE2U 2U
] L=0. 25U ] L=0. 25U
PXSELB3
Iz ML o - ML PLACED | N BANK
Wez2 U 20 PLACED | N BNKBOT
L=0. 25U L=0. 25U PLACED | N RONMK
[4 VNWVE | UNI TED MEMORI ES | NC.
PRQIECT: 128D14
Title
PHI X GENERATOR (0: 3)
N4 VI NT 3 VSS VSS Si ze|Docunent Nunber REV
_Jl vpp VPP 2 ViNT PANT L A PHI X A
) Dat e: October 17, 2001[Sheet 1 of 1




. PXSEL

ML2 PXSELB
ML1
DELaTe PELOTK N2 o
WEO. 5U ] ]
4 PREB2 H% L=0. 3U b eul/i‘ /T w10y
" (0:3)
via [10 PXSEL|
H NFTK ~ = CPARL TO PHI X
L=0. 22U U 75F
W=1U L=0. 22U =
_I'mve j NFTK =
5 RASEL H \'7\#':15 sgsa<\o\i '\N/ETK SESEL<‘]T '\N/ETK ‘ﬂ)
NORVAL SELECT]| | —  We3U We3U
IR/BO' 22U L=0. 22U L=0. 22U ~ VINT PXSEL LAYOUT |IS I N ROMK,
6 RAPL H NFTK ‘J PHI X (DRI VERS) |'S ACTUALLY
WE4U MLO I N SABOT REG ON.

0:1 —
(0:1) L=0. 220 SX<0> Sx<4> = NETK
eam| B3 I B = J e B 21
(0: 1) L=0. 22U L=0. 22U L=0. 22U

[8 SPSEL<0: 15}~ SPSEL<0: 1>

-

RASEL OR SPSEL PULSES H GH ON EACH ROW ACCESS

PREB2

SELECT | NFORVATI ON | S LATCHED UNTI L PRECHARGE

. SX<0, 4>

9 SX<O0, 4>

<1, 5>
<2, 6>
<3, 7>

=VPP AT PRECHARGE

TO ALLOW FUNCTI ON OF MULTI PLE WORD LI NE SELECT MODE ( TMALS)

PLACED | N BANK
PLACED | N BNKBOT
PLACED | N ROM K

1 vep VPP UNI TED MEMORI ES | NC.
VI NT PRQIECT: 128D14
>IN Y NT Title
VSS PXSEL GENERATOR (0:3) - (PH X FRONT END)
Si ze|Docunent Nunber REV
= A PXSEL A
Dat e: Novenber 7, 2001[Sheet 1 of 1




VI NT VINT MB4
PFLOTK
VPP LEVEL p|:|_o‘|'K % w2y, SENB (TOO%JEBGE;\JQ)
=0. B M 1
R H W2l e &)
I {%0 j 9 SEN]
== CPAR2 IGDS P4 _ ~ CPARL
13F o IN o Or Wwe1=6U T60F
= ~0. 5N TRCD WA1=3U =
) VB6 M26A =
NFLO NFLO w9
—Z= Ws10U - W5U = PF SLOW SENSI NG DELAY=1.0 NS
L=1U L=1U \_v;«:zu 1.8/1.45/ 105
4‘—7“ T ve1 N
FAST SENSI NG GAINS 1.4 NS = = V5O
1.8/1.45/105 — ’*H NF ;\(\f%c&u
4 TVFSEN—| We1U we1u =
6 TVSSEN— o =
p1=1U L
WN1=1U =
VI NT PB1DEL_, FROM ASEL
jrvnz VI NT M8 v NT VINT ° o’
PFLOTK PFLOTK SF [8 PREBI)
H We1U We1U j MB7 rT -6
T Y Y0 %) L=0. 3U PFLOTK wWe1=1U
1 H PE ﬁs\‘ We1U lo—s LP1=0. 5U . =0. I'N
RiE We1 L=0. 3U
H NFTK [
W=1U NFTK] ma7
5 VBLEQ L=0. 50 we1=1U L wWe1=3U \wi=20 WP1=3U
VBLH 2 WN1=1U : WN1=2U WKL WN1=1U WN1=2U V\Nl
VPL DOESN T 6 LN1=0. 5U LN1=0. 5U LN1
VORK, ONLY [ NeTK
MOVE BLEQ WHEN VI NT We1U
NOT SENSI'NG jmm li=0.22u
H PFLOTK =
We1U
v ML3
] L=0.3U NE
_| M5 - w=1u
L e L
L=0.22U B
WPI=1U WP1=5U WP1=40UWP1=170U TS SRR
WNI=1U WN1=4U WN1=16UWN1=100U LOAD I N ZSAPAR
VI NT VI NT
F PF
MB5 MB
W=10U | [ welou
VI NT VI_NT ? L=1U ? L=1
L :H PFLOTK H PFLOTK o or o or
~]L=0.3U —]L=0.3U 1 1
9
7” NFTK £ CPAR3 \]Ed] SHP
1T seF
L% 224 =
N'\,éﬁ—}( , VPP LEVEL
We1U
L=0. 220 I 7 TNBACFB
L
PLACED | N BANK
PLACED | N BNKBOT
PLACED | N ROMLK
UNI TED MEMORI ES | NC.
PRQJECT: 128D14
Title
VI NT SEN and SH GENERATOR

T viNT PANT 2 VSS

Si ze|Docunent Nunber
B SENSH

REV

Dat e: Novenber 7, 2001[Sheet 1 of




XSRDEC<O0: 1>

XRDEC<0: 255>

VPP RP654 5VI NT . VPP RP654 o J<*8>RP654<0: 7* 4>

VN RP32 = RPSP<0: 1% 5> VN RP32 - <*64>RP32<0: 3>

VSS PX<0: 3> g=<*2>PHI X<0: 3> 3 Vss PX<0: 3> g=<*256>PHI X<0: 3>,

PREB3 PXB<0:3> g=<*2>PXB<0: 3>] iy 2 PREB3 PXB<0: 3> g& <*256>PXB<0:3>

RP987  X<0:3> ;4 XS<0: 7>, T.RP987<0: 5 RP987  X<0:3> ;1§ X<0: 1023>7%
RDEC RDEC

XRPSP<0: 1>

1 VINT  RASEL ,
5 VSS RAP3 ¢
3 PREB1 RAP2 &

RP32
RP32

PRE- DECODE SPARES
(M M C REAL PRE- DEC)

L <*2>PREB1

4 PREB3 - PREB3

5 PREBL — PREB1

6 RAP<2: 9> ~ RAP<2: 9>
[7 RAPB<Z: 9> } . RAPB<2: 9>

5 PXB<0 3> .. PXB<0: 3>
[9 PHI X<0: 3> | * PHI X<0: 3>

SPSEL<0: 1>

[10 SPSEL<0: 15} SPSEL<0: 1>

XRP32<0: 3>

VI NT

1 VINT RASEL
VSS

5 VSS RAP3

EL.™,
RAPB<3, 3>, RAP<3, 3>

<* 2>(RAPB<2>, RAP<2>)

a
<*4>PREBL| 5 PREB1 RAP2 2
RP32
RP32

XRP654<0: 7>
VINT L, VINT RAP7 o
. VSS E3 Vss RAP8 2
T<*8>PREBL =5 PREBL RAP9 2
L SFB>RASEL £ RASEL RP987 }

RPO87

RP32<0: 3> 7,

<* 4>( RAPB<4>, RAP<4>) T

*2>( RAPB<5, 5>, RAP<5, 5>)

<* 4>RAPB<6>, <* 4>RAP<6>T,

XRP987<0: 7>

VINT —, VINT RAP7

VSS 5 VSS RAP8

1 <* 8>PREB1 3 PREB1 RAP9
. <*8>RASEL 2 RASEL RP987

RP654<0: 7>/,

<* 4>( RAPB<7>, RAP<7>) .

*2>( RAPB<8, 8>, RAP<3, 8>)

<* 4>RAPB<9>, <* 4>RAP<9>T

00~ 00Ul

RP987<0: 7>0

XBLTWST<O0: 5>

VPP 1 VPP VSS 3 VSS
1 <*6> > VNWL PX<0: 3> 2 <* 6>PHI X<O: 3>ﬂ
PXB<0: 3> ¢ <*6>PXB<0: 3> |,
BLTWST

PLACED | N BANK
PLACED | N BNKBOT
PLACED | N ROM K

VPP
1 VPP i
VI NT 11 RASEL} - RASEL UNI TED MEMORI ES | NC.
PRQIECT: 128D14
7 viNT YINT 15 XS<0- 75 1. XS<0: 7> Title
a RDEC ARRAY
B , .
3 VSS VSS - (13 X<0: 1023>}— X<0:1023> Si ze|Docunent Nunber REV
L 14 VNW— - VNV A RDARY A
) Dat e: Septenber 7, 2001[Sheet 1 of 1




PFLOTK

W£L. 1U
L=0. 27U

1 vpep VPP

3 Vss 1YSS

N Si ze|Docunent Nunber REV
A BLTWST A
Dat e: Septenber 7, 2001[Sheet 1 of 1

7

PHI X Al A0 BASED

4 PX<0: 35 | . PX<0: 3>
5 PXB<0: 3> ~ PXB<0: 3>

PX<0: 3> PXB<O0: 3>
L L
ML 1 <* 4>VPP MP<0: 3>
1 We4U =) | WE15U
\ | L=0.27U %\ | L=0. 26U
PFLOTK PFLOTK
V] ML3
W£3U WeL. 4U ML5 M\<O: 3> MB<O: 3>
=. 27U | L=. 27U WE4U <* 4>V W9 U s W2, 02U
PFLOTK | PFLOTK L=. 32U — L=. 22U = 22U
+— NFTK s — NFTK —o NFTK
N /] 4
MLO
WEL. 6U V0. 48U
=. 26U NFTK
NFTK ‘
2 VNV | L l
PLACED | N RDARY
UNI TED MEMORI ES | NC.
PRQIECT: 128D14
Title

BIT LINE TW ST -

EXTRA RDEC DEVI CES




PHI X Al A0 BASED

8 PX<0: 3> ] . PX<0: 3>
9 PXB<0: 3> ~ PXB<0: 3>

<WORDLI NE OUT>

L 10 X<0: 3>

X<0: 3>
PX<0: 3> PXB<0: 3>
i L
SEL Y
V\#Ivnzl_zsu [‘Dj ML1 MP<0O: 3>
=. 490 | 7 We4U ) We1sU
PELOTK <4 ‘;,L 0. 27U ‘5; E;EC%&U
1. YIITJ PFLOTK <* 4>RDSELB
L=0. 27U VB ML3 RDSELB = X<0: 3>
PPLOTK SELB _J WesU | Wl 4u SELP | ML5 M\KO: 3> MB<O: 3>
4 PREB3 HL EL H L=.27U| L=.270 .3 WEAU W=OU WE2. 02U
Sy S PFLOTK | PFLOTK % | 1="32U —lL=.22u —L=. 22U
1 | l— NFTK |l NFTK |s— NFTK
H MLO — a ] ] ]
W1, 6U O
L= 26U i
= NFTK = NFTK
1|
Y rﬁ !
7 RP32 \L ezl 0 2 VNWL [
(0: 3) NFTK
Y
5 RPEEA H W=:2l2JZU WARNI NG - - WHEN A RDEC |'S ACTI VE,
(0:7) NFTK RDSEL B=VNW.=—- 0. 4V
THE 3 OFF PX S = 0V
VB SO SOME LEAKAGE COULD RESULT SI NCE VGS=- 0. 4V, VDS=-0. 4V
5 RPO87 H ezl 0
(0:7) NFTK
PP PP PLACED | N RDARY
UNI TED MEMORI ES | NC.
PROQIECT: 128D14
3 vss LYSS Title o Decod
— w codaer
) Si ze[Docunent Nunber REV
A RDEC A
Dat e: Decenber 10, 2001[Sheet 1 of 1




RASEL IS FOR NORVMAL ADDRESS SELECTI ON, NOT SPARES

TO RDEC

256 TOTAL RDECS

EACH ADDRESS HI TS 1/ 4
64 FOR EACH R32<X>

FO=64* 4U=256U
VI NT
H GH ON VALI D BLOCK SELECT M8
3 PREB1 H WE2U -
RAPB
PULSES HI GH ND :>° >° s 7 RP32
NF
4 RASEL H WE2U WP1=4U WP1=5U WP1=28U PARA | S ONE LEVEL UP,
VR1=1U WK1=3U VN1=5U TH'S O RCUI T USED FOR RPSP TOO
MLO
5 RAP3 H \lﬁzu US}
RAP<3>, RAPB<3>
ML1 WP1=0. 5U
NE LP1=1. OU
6 RAPZ | Weau VN1=0. 5U
RAP<2>, RAPB<2> LN1=1. OU
6X, R32<0:3>, RPSP<0: 1>
GENERATES PREDECODED | NPUTS TO RDECS
I EF A SPARE | S NOT TO BE SELECTED
OUTPUT STAYS LATCHED UNTI L PRECHARGE TO ALLOW
MULTI PLE WORLD LI NE SELECT MODE ( TMALS)
UNI TED MEMORI ES | NC.
VI NT PRQIECT: 128D14
VI NT Title
1 VINT 2 VSS PLACED | N BANK ROW PRE- DECODER (2 | NPUT) R32(0: 3)
PLACED | N BNKBOT|Si ze|Docunent Nunber REV/
= PLACED | N ROALK
PLACED | N RDARY | A RP32 A
Dat e: August 24, 2001[Sheet 1 of 1




RASEL IS FOR NORVMAL ADDRESS SELECTI ON, NOT SPARES

TO RDEC
256 TOTAL RDECS
EACH ADDRESS HI TS 1/8

FO=32*2U=64U

VI NT
VB
PF
3 PREBL H We2U RP654
] RrRAPB |
PULSES HI GH Tve Ui i s 8(RP9§7
0:7
4 RASEL H WE2U WP1=4U WP1=5U WP1=28U
VWN1=1U VN1=3U VN1=5U
MLO V)
MPARL
5 RAPY We2 U u3 H NFTK 31X (2UxX31)
RAP<7>, RAPB<7> NF b WG
WP1=0. 5U CPARL == VSSL=0. 22U
= RAPS ML1 LP1=1. OU 100F
W=2U VWN1=0. 5U =
RAP<8>, RAPB<8> jNF LNL=1. OU
7 RAP9 vwxigu
RAP<9>, RAPB<9> _|NF 16X, RP987<0: 7>, RP654<0: 7>
GENERATES PREDECODED | NPUTS TO RDECS
IFF A SPARE | S NOT TO BE SELECTED
OUTPUT STAYS LATCHED UNTI L PRECHARGE TO ALLOW
MULTI PLE WORLD LI NE SELECT MODE ( TMALS)
UNI TED MEMORI ES | NC.
VI NT PROIECT: 128D14
VI NT Title
T VINT 2 VsS PLACED | N BANK ROW PRE- DECCDER (3 | NPUT) R987, R654
= PLACED | N BNKBOT|Si ze|Docunent Nunber
PLACED | N ROMK
PLACED | N RDARY | A RP987
Dat e: August 24, 2001[Sheet 1 of




XSPRDEC<O0: 7>

FAP 2,1, 0 PROGRAMVED TO ALLOW PREFUSE TESTI NG OF SPARES
R2 R1 RO SPARE

<*2>(FAP<1, 1>, FAPB<1, 1>)r€

<*2>(FAPB<I, 1>, FAP<I, 1>)]

[l i i elolele]
ROFRO KFRORrO

RPFROO FRFROO
~Noulh WNRFRO

FAP<2, 2, 2, 2>, FAPB<2, 2, 2, 2> L

FAPB<2Z, 2, 2, 2> FAP<2, 2,2, 2> e

<* 8>RAB99 o~

NFEN<0: 7>

SX<0: 7>7, FUSE NODES, PER ADDRESS

[

o

9>, NF1<0: 9>, NF2<0: 9>, NF3<0: 9>, NF4<0: 9>, NF5<0: 9>, NF6<0: 9>, NF7<0: 9>

FAP<1>
FAPB<1> 1
- <* 8>TNVRDOF FAP<2> 1
g FAPB<2> 7
ﬁj‘ <* 8>FAP<3: 9> : RAB99 1
1 <* 8>FAPB<3: 9> FAPB<3: 9> NFEN 1
TL<*ax( FAP<0>, FAPB<0>) FAP<0> NF<0: 9> 7
ﬁ <* 4>( FAPB<0>, FAP<0>) FAPB<0O> SX 1
SPRDEC
NFO0<O:
XRFUSE
. ., VSsS NF3<0: 9> o
il NFEN<O 7> > NFEN<O: 7> NF4<0: 9> 7
3 NFO<O0: 9> NF5<0: 9> 8
- NF1<0 9> 2 NF1<0: 9> NF6<0: 9> g
T NF2<0: 9> 5 NF2<0: 9> NF7<0: 9> 10
RFUSE

TMRDOFF 3 TVRDOEE

FSETB. . (4 FSETB
FAP<0: 9> 5 FAP<0: 9>
FAPB<0: 9>7 15 FAPB<0: 0> |

RAB99 o 7 RABOO

1

8 SX<0: 75} . SX<0:7>

UNI TED MEMORI ES | NC.
VI NT PRQIECT: 128D14
Title
VI NT VINT _jvss SPARE ROW BLOCK ( 1X/ 4MVEG)
Si ze|Docunent Nunber REV
= A SPRBLK A
Dat e: July 27, 2001[Sheet 1 of 1

PLACED | N BANK
PLACED | N BNKBOT
PLACED | N ROM K




SRDEC<0O> SRDEC<1> SET "BLOW= 0.1 OR 1E9 IN . CKT FILE
SPRDEC<0> SPRDEC<1> SPRDEC<2> SPRDEC<3> SPRDEC<4> SPRDEC<5> SPRDEC<6> SPRDEC<7>
NFEN<O>/_] NFEN<1>7_7 NFEN<2>[] NFEN<3>[_] NFEN<4>[_] NFEN<5>7_] NFEN<6>[_] NFEN<7>0]
ENABLE
1E9 10 10 10 1E9 10 10 10 -
BL RFENO RFENL RFEN2 RFENS RFEN4 RFENS RFENG RFENy NB=DI SABLED
RO NFO<0> 7 NF1<0> "7 NF2<0> "7 NF3<0> "7 NF4<0> "7 NF5<0> "7 NF6<0> T NF7<0> "7 NB = NO BLQN
10 10 10 10 10 10 10 10
ro=0 (RFOO  Ro=1 RF10 ro=0 (RF20 ro=1 (RF30 ro=0 (RF40 ro=1 (RF50 ro=0 (RF60 ro=1 (RF70
= = = = = = = = A0, AL, A2 ARE PROGRAMVED
FOR EACH FUSE,
NFO<1>"] NF1<1>77] NF2<1>"] NF3<1>"7] NF4<1>"] NF5<1>"] NF6<1>"] NF7<1>"] NO BLOW DEFAULT |'S SHOWN
10 10 10 10 10 10 10 10
ri=o (RFO1  Ri-0 RF11 ri=1 (RF21 ri=1 (RF31 ri=o (RF41 ri=0 (RF51 ri=1 (RF61 ri=1 (RF71
FOR SPI CE:
SPR<4> ENBABLED SP SX<4>=1 | N PRECHARGE
NFO<2>"] NF1<2> "] NF2<2> "] NF3<2>"] NF4<2>"] NF5<2> "] NF6<2>" ] NF7<2>7] R2, 3, 5 FUSES BLOAN FOR MAX LOADI NG
1E9 1E9 1E9 1E9 1E9 1E9 1E9 1E9
BLOW re=0 (RF02 ro=o (RF12 ro=o (RF22 ro=o (RF32 ro=1 (RF42 ro=1 (RF52  mo—1 (RF62 ro=1 (RF72
NFO<3>"] NF1<3>"] NF2<3> "] NF3<3>"] NF4<3>"] NF5<3> "] NF6<3> "] NF7<3>"] A3- A9 ALWAYS THE SANE
1E9 1E9 1E9 1E9 10 1E9 1E9 1E9 (RX="0")
BL RFO3 RF13 RF23 RF33 RF43 RF53 RF63 RF73
~ = = = = = = = =
NFO<4> "7 NF1<4>"7 NF2<4>"7 NF3<4>"7 NF4<4>"7 NF5<4> "7 NF6<4> T NF7<4>77 T VS5 VSS
10 10 10 10 10 10 10 10 =
RFO4 RF14 RF24 RF34 RF44 RF54 RF64 RF74 -
= = = = = = = = NB—" 0"
NFO<5> "] NF1<5> "] NF2<5> "] NF3<5>"] NF4<5> "] NF5<5> "] NF6<5> "] NF7<5> "] [Z NFEREO 7511 NFEN<O: 7>
1E9 1E9 1E9 1E9 10 1E9 1E9 1E9 " NFO<O0: 9>
BL OW (rFos RF15 RF25 RF35 RF45 RF55 RF65 RF75 3 NFO<0: 9> | - :
-4 -4 -4 -4 -4 -4 -4 -4 4 NF1<0: 95 }— - NF1<0: 9>
R6 ) ) ) ) ) ) ) ) - T NF2<0: 9>
NFO<6> "] NF1<6>"] NF2<6> "] NF3<6> "] NF4<6> "] NF5<6> T NF6<6> "7 NF7<6>"7T 5 NF2<0: 9> -
10 10 10 10 10 10 10 10 6 NF3<0: 9> |- NF3<0: 9>
RFO6 RF16 RF26 RF36 RF46 RF56 RF66 RF76 NFA=o—o=1_ NF4<0: 9>
= = = = = = = = B NF5<0: 95 } ) NF5<0: 9>
R7 NFO<7> "7 NF1<7>77 NF2<7>"7 NF3<7>77 NF4<7> "7 NF5<7> "7 NF6<7> T NF7<7>"7T 5 NFG<0: 0> ~ NF6<0: 9>
10 10 10 10 10 10 10 10 = .
RFO7 RF17 RF27 RF37 RF47 RF57 RF67 RF77 10 NF7<0: 9> - NF7<0:9>
R8  NFO<8>7] NF1<8>"] NF2<8>"] NF3<8>"] NF4<8>"] NF5<8>"] NF6<8> "] NF7<8> "] PLACED | N BANK
10 10 10 10 10 10 10 10 PLASES TN BNERT
RFO8 RF18 RF28 RF38 RF48 RF58 RF68 RF78 PLACED | N SPRBLK
= = = = = = = = United Menories Inc.
Project: 128D14
R9 NFO<9> "7 NF1<9>"T NF2<9> "7 NF3<9> 77 NF4<9> "7 NF5<9> " NF6<9> T NF7<9> 7T Title
10 10 10 10 10 10 10 10 ROW FUSES PER 4M ARRAY
RFO9 RF19 RF29 RF39 RF49 RF59 RF69 RF79 [§zeBocunent Nunber REV
= = = = = = = = B RFUSE A
- - - - - - - - Dat e: Sept enber 13, 2001[Sheet 1 of 1




TO ENABLE SPARE ADDRESS

RABOS 2 FSETBI T3 RABSS - BLOWN ENABLE FUSE
ENBX 2 ENE - BLON FUSE FOR EACH A9- A3 ADDRESS BI T THAT = " 1"
NFEN A2A1A0 A8- A2
7 14 NFEN (SX 0 DEFAULT ADDRESS=000 0000..)
(SX 1 DEFAULT ADDRESS=001 0000. . )
. (SX 2 DEFAULT ADDRESS=010 0000. . )
5 FAPB<O: 9> _ NF<O0: 9> (SX 3 DEFAULT ADDRESS=011 0000. .)
<0: > — -
- <*10>ENBEZ ENB NE 8= NE<0i o> 15 Ne<0: 9> (SX 4 DEFAULT ADDRESS=100 0000. .)
< I0SFSETE S FSETB FZADX § FZAD<0: 95 gsx 5 DEFAULT ADDRESS=101 000O. g
SX 6 DEFAULT ADDRESS=110 0000. .
SPRSEL (SX 7 DEFAULT ADDRESS=111 0000. .)
ENO 1 2 3 4 5 6 7 8 9
BANK 0,1 Y=??UM
BANK 2.3 Y=??UM
Pl TCH=4U?7?
A2A1A0 DETERM NE DEFAULT
ADDRESS FOR TESTI NG SPARES
ALL FUSE NODES PASSED UP TO 1X PER 2M BLOCK
7 FZAD<0>
T FZADRIS | uie 5 FZA210
' FZAD<2> B
ENB - —= CPAR2
=2u 7F TO ASEL
WA1L=4U) = TO PHI X
WP1=1U s = (X
wWwi=1y "~ FZAD<3>
HTFZAD<4> | o FZA6543
~ “FzAD<5s | “t° T u10 1 (16 SX]
- — — -
FSETB. . [Z FSETB = FZAD<6> ZoU oy g]'::’ARS WP1=10U - g](:)’éRl <0: 7>
FAP<3: 9> VN1=4U — WAN1=2U —
19>\ 5 FAP<3: 0> - -
FAPB<3: 9> : — FZAD<7>
{6 _FAPB<3: 9> | : W FZADB> 2 v FZA987 CORRESPONDS TO THE El GHT SPARE ELEMENTS
. > 0: 3 USE SRDEC<O>
/ —= CPAR4 4°7 USE SRDEC<1>
LI ST A2A1A0 SEPARATELY FOR Wﬁ:gg 7F
DEFAULT PROGRAM NG = =
= PLACED | N BANK
- {7 FAP<0>]
FAP<0> {7 FAP<O> PLACED | N BNKBOT
- PLACED | N ROALK
- {8 FAPB<O0O> |
FAPB<0>-"{8 FAPB<0> PLACED | N SPRBLK
=
s
FAP<1>.-H9 FAP<i> UNI TED MEMORI ES | NC.
=
FAPB<1> {10 FAPB<1> VI NT PRQIECT: 128D14
FAP<2>". 11 FApP<zs Title
EAPB<2S T viNg (YINT 2 Vss 1VSS SPARE ROW DECODER ( 8X/ 4MEG)
=L {12 FAPB<2> -
Si ze|Docunent Nunber REV
= A SPRDEC A
Dat e: Novenber 7, 2001[Sheet 1 of 1




M21 (N-CHAN) NEEDED TO SUPPORT RDOFF

VI NT VI NT
=0, NORMAL OPERATI ON Me4
=1, NO REDUNDANTS ACTI VE ‘ I\P/E \'7\#':0 sU
| . -
3 TVRDOEE s 50 L=0. 58U ||
j L=3. 50
4 FSETB ME EN
(4 FSETB——| T
[4_FSETB I PE 7 0. oV
l Ul
HJMZl
LT NF _
WP1=1U
W£1U VW1=1U
1 ENB SI GNAL PER FUSE SET =
8 SETS PER 4M BLOCK UL 4 6 ENBX
<0: 7> —~—— CPAR1
WP1=1U
7 NFEN VWN1=1U Jf‘ 28F 4X PER 1M BLOCK
FUSE HERE TO GND
5 RABOO

FROM RABLK

=1,

NORMAL OPERATI ON OR TMRDEN=1 AND LDMPAD=0

=0, ALL REDUNDANTS ACTI VE, TMRDEN=1 AND LDMPAD=1
(LDMPAD NOT ACTI VE | N REDPAD MODE,

ALL FUSES PLACED | N " RFUSE"
TO ENABLE SPI CE=LVS FUNCTI ON

VI_NT

VSS
2 Vss}—VSS,
T VinT - YINT L

BLOW THI S FUSE TO ENABLE A SPARE DECODER

(8X PER 4M BOT)

JUST COUNTI NG FROM RABUF<99>)

PLACED | N BANK

PLACED | N BNKBOT
PLACED | N ROMK
PLACED | N SPRBLK
PLACED | N SPRDEC

Uni ted Menories I nc.

Project: 128D14
Title
SPARE ROW FUSE SET ENABLE
Si ze|Docunent Nunber REV
A SPREN A

Dat e:

Novenber 7,

2001[Sheet 1 of




M21 (N-CHAN) NEEDED TO SUPPORT RDOFF MODE

7 FENB

VI NT VI NT
M4
'g?: PF
WEO. 5U—
3 ENB H o0 L=0.50 |fo——
j L=3U FEN
0. oV
@ FSETE—||_ PE o FEN
T We1L. 92U - o
Ul
L ‘J el
lw:1u W\&;%B
<0: 9> N
FUSE HERE TO GROUND !
ALL FUSES PLACED | N RFUSE
n n 7& \I\//&ZU
DEFAULT PATH R="0

i i
[(5_FAPBX
> 00y ( UNBLOVWN) iy
|
7LVN\E§U % gARl@
S BLOAN PATH Il s -
T} R="1" Y e

NOTE: FOR A0, 1, 2= THE DEFAULTS CHANGE
SO EACH FUSE SET HAS A UNI QUE
DEFAULT ADDRESS DURI NG TMRDON MODE

VI_NT
VI NT

2 VsS VSS

1 VI NT

T M3
W£1U

1 ENB SI GNAL PER FUSE SET

PLACED | N BANK

PLACED | N BNKBOT
PLACED | N ROMK
PLACED | N SPRBLK
PLACED | N SPRDEC

Project: 128D14

Uni ted Menories | nc.

Title
SPARE ROW ADDRESS SELECT -

1 PER RO-R9

Si ze|Docunent Nunber REV
8 SETS PER 4M BLOCK A SPRSEL A
Dat e: Septenber 13, 2001[Sheet 1 of 1




<I N> <ouT>

UT<0: 9, 99>
*72Nhz*

UT<20: 23>

| F R11B<0>=1, THEN R11=1, CUZ R11B<1>=0

- I~ RABT<0: 9, 99>
(4 APADZ0. 115 . APAD<O: 11> [28 RABT=0:9, 99> RA<0: 9. 995 5 RABIN0s. 90> = 5 *72Mhz* 7 RK<10>
5 BAPAD=O: 1> I, BAPAD<0: 1> 55 RaAgz<07 9,995 ] . RABZ<0: 9, 99> R1OB<0: 1>, R11B<0: 1> R10<O: 1>, R11<0: 1> . .
o WP1=90U WP1=140U cLRKs11>
[6 VREF - VREF 30 RI0Z0-35 R10<0: 3> = TO BANKS 0, 1 = TO BANKS 0, 1 WTZ12U
VWN1=45U VWN1=20U VWNI=6U

1 BON - “f} R11<0: 3>
7 TBON 31 RI1<0:3> UZ<0: 9, 99> 3 TMLAMS

CLCLK @z TTNe=7s - TI NB<7> . .. _*T72Mhz* Uz<20: 23>
8 LOLK - 32 TINB<7> }~ - RA<0: 9, 99> < RABZ<O: 9, 99> . e 7oN
[0 LCLKE—- LCLKB BAINBZ0 T5]. BAI NB<O, 1> j 5 5
9 LCL 23 =0, 1> - %<0, 1. 8. 10 WP1=90U T BANKS 2. 3 R10B<0: 1>, R11B<0: 1> R10<2: 3>, RL1<2: 3> ;. AR

" RAE, REFB  [34 TX<0,1, 8105} 1X<0.1. 8:10> z : = sy 4 Wﬂ9u#

(10 RAE, REFB ] 34 TX<0, 1, 8: 105" WN1=45U WP1=140U TO BANKS 2, 3 waziy TMLINEB
[II SRC<Z, 35> } . SRC<2, 3> 35 Al NB<O: 11, 99> |~ - Al NB<O: 11, 99> WN1=20U
[TZ REFTNCB . REFI NCB VI NJ “U] R210L

T3 ROWENB ]} . ROVENS

14 TVRPAD}— - TMRPAD
15 TMAL S - TMALS

(16 TMRREV} - TMXREV
L7 TWREV} TMREV
[I8 TRRESX]. . TKRESX
[I9 TRRESY ] TKRESY
F] TKI N99
I~ TKYI NCB

ROW REFRESH ORDER, NORNMAL

R210, 987 REMOVED FROM RAPI D
COUNT FOR BETTER FUNCTI ONAL USE

VSB LSB
- 3 _H_RK<0>
99 9876543 210 1011 TVROEN T e CRRess—| W b . %)
<2>
WP1=1U < ———~ w2 v R210
<<< <<< <<< <<< WN1=1U = et — CPAR3
VAR = =6U T~
987 6543 210 1011 suU Wii=30 _L 350F
LOOK AHEAD GROUPS B
XRAB<0: 9, 99> SPECI AL R3 SO
VI NT <*2>VI NT, RK<1>, VI NT, <* 3>R3, <* 4>R6543 ke 654 COUNTS I N W.S S R3

NT, <* 2>RK<4>, VI NT, <* 2>RK<7>, R987

=

TL<*11>RAE <*6>VI NT, RK<5>, <* 2>VI NT, RK<8>, VI NT .
= "AI'NB<O0: 9>, Al NB<99> (RE X
L <r11>REFB L 1>, <* 18>VSS TIVRDENB, VSS@,

3

<* 11>REFI NCB

<* 11>RQ/\ENB

=

M —~ CPARS

. T~ TMAO<O: 1> T <*10>VINT, R1110M RA<0: 9, 99> o, v R6543
W lélT <* 2>RK<0>, <*98>R210 <*%1>TM>(REV S ) ) WP1=2U ¢
I TMRDEN —T<*3>VI NT, <* 7>RK99B, VI NT] <F3>VI NT, <* 7>NXSPB, VI 'NT 5, =
& “=FIISRLII0L NUX<0: 9>, NEXTX<09>'7| B VWR1=3U =gy ort
(24 TMiINS} . TML1MVB T <* 10>VSS, RAS90S RK<0: 0>, NURK=99> o' Vei=1y
o TMALS L = MALSB
" TKBA NCB
) TKRESBKC T RK<7>
XTI NB7 S = 3
[Z7_TVoOwe - TMOOVP xRAB=10. 11> ?;48—‘““” ) u10 " RO87
1 TVMLIVEB =3y Z5u =~ CPARS
> VSS R6543 - WN1=3U 150F
2 RAE R987 TVRDEN =
2 ALNB R5R8 o7 ) U, RK99B
5 REFB gﬁgsx XTX10L - RA<99>
REFI NB VI NT VI NT NB o TPTE
VI NT € RI110M  TWKREV VSS =3 VSS R10B<1> oty ROW
{ Rre1OL RKX TX10L
i VI NT 5 RK99B RXXB<1>
1o RI110L  RXXB<0> XTX<0, 1, 8: 10> TVRDENB—
= o SR VS EL veS' TMoOWe 2 ¥ 9 @ a’ g AKO9B
Vs RAB111 V: \% T Al NB<99>
2 X 2ETX<0 o Wsilou —~ CPAR9
= TXDRI VER WRIZ1U Age WP1=6U 250F
XAPBUF<O0, 9 11> oves W1=3U =
T~ vCCX VI NT DI SABLE PAD, <* 2>V! ) TMRDEN
vss avos 9: 11>, o2 w21 b -9 NXSPB
VREF  ATINX £ 9. 11> XESDI N<O: 13> NEXTX<99 COL
IBON LCLKB ¢ KB o VSS APAD<0: 11>, BAPAD<O: 1> “r] o - CPARLO
PAD LCLK ;3 APD<0: 11>, BAPD<0: 1> 320F
A'NB 19 &) APDDI =0° 11>, BAPDDI 20- 15
APBUF TMRDEN
. U18 o < NYSPB
vssl 1 P yEs apoor=or TS APDDI <0: 11> (3} NEXTY<99
BAPDDI <0: 1> BAPDDI <0: 1> ') CPARL1
XAPBUFC<1 8, 99> PDI_A a=oy 180F
VINT £ NYSPB | .2 NYSPB, <* 2>VI NT, <* 4>NYSPB, <* 2>V NTU XTUNAD
VSs =3 Vs AK541 TR <F ASVINT, AK<4>, <* 4>AK541 VI NT VINT AMOS<0: 11> 52 AMDS<O: 11>, L AK<5>
o) <* 9>VREF 2 VREF AK<6> 725 VI NT, <* 2>AK<1>. <*3>V| NT, <* TSAKGSY  VSS VSS BAMDS<O: 1> 3 BAMDS<0: 1> —f TAR<4>
o <*8>| BON, TMRDEN 2 | BON AK<7> 778 <F7>VI NT, <*2>AK<7> v, TLAK<I> 1 AK541
- APD<1: 8>, TKI No9 E ¢ TUNAD
T <* 6>TMRPAD, VSS, TVRPAD, VSS 2 W%*%H We1=6U T CPARY
UL <*3>VINT, <*2>AK<1>, <*4>AK<2>=2 - WN1=3U = 7150F
Tl <F2SVINT, <F 3>AK<2>, <F4>AK<3>={ XBABu:<o 1> PLACED | N LEFT
. o <*35VI NI, <* 2>AK<3>, <* 3>V NT, AK<8>= g TKBCI NCB
wT AKOOB, <* 2>VI NT, <* 4>AK99B. VI NT. VI NT TVRPAD UNI TED MEMORI ES | NC.
T, VSS, <* 2>A99, <* 4>VSS, <* 2>A99 BAMOS
T NUY<1: 8>, NEXTY<99> TKRESBKC PRQIECT: 128D14
©L_NUTI N<1: 6>, ATTN<7>, NUTT N<8, 99> LCLKB Title
SRUY ATINET> 15 USED ) ROW ADDRESS LOG C BLOCK
LBAB Si ze|Docunent Nunber REV]
NEVER DI SABLE 99 W TH RPAD, B RABL K N
BUT ONLY ENABLE (I BON) W TH TMRDEN
Dat e: Novenber 1, 2001[Sheet 1 of 1




[Z TBON

[5_PAD

6 DI SABLE

T viNT PANT

VINT VINT
3
was U VINT ®ln2
L=0.3V | I VB
PFLO e———||_ PFLO o VINT VINT
ﬁs\‘ ) ML1
CPAR2 PE PF PF
3F Hw-su >—0Hvsf-6u
. T nRE
TN =

*

TO DELAY
{7 _AMOS ]

NOT USED FOR O, 9, 10, 11

CURRENT = 320 uA
=2. 2, - 15, VREF=1. 4)
=2. O 55, VREF=1. 25)

~a
<2

L
NT:
NT:

NON- COUNTI NG 0, 9, 11, 10

VI_NT

WP1=36U
LALNB wai=120 LAIN

WP1=72U

WN1=36U
Ul >o 11 Al NB
*72Nhz*

PLACED | N RABLK

UNI TED MEMORI ES | NC.
PRQIECT: 128DDR

Title

ADDRESS | NPUT BUFFER (1X SI ZE)

B

Si ze|Docunent Nunber

REV
APBUF

Dat e:

Oct ober 24, 2001[Sheet 1 of



(20 AMOS * ONLY FOR 7, 8
TO DELAY {%@ (13 ATINX

T ot
VI NT VI NT MLO B
= NF
e ‘ 21 LCLKB
W10
w50 ‘C%HH PFLO VINT VI NT
L=0. Ws2U Y4
ARz | L=0.3U RS Mo o e wesu LAl NE WPL=36U | AN
= PF— H weau @ H W=12U \jNF o YIEI2U
1T NRE {}o {>O—< 23 AT NG
ML *72Mhz*

CPARS VB8
T 25F H WU ‘ WE6U B
= O weeu
CPARG )
< 5F
_wia| L

We2U
ML7
@ TBN w1
5 PAD T
WP1=1U
j'}(ﬁ:TK WA1=1U
6 DI SABLE - Wiy
L=20
TAI L _CURRENT = 320 uA
(VI NT=2. 2, - 15, VREF=1. 4)
(VI NT=2. O, 55, VREF=1. 25)
“1 NEXTA
M2 1
WE3U
NF
Mo |
[ WU | {75 TRRESY]
NF
WNI=2U = H =
[I1 A99 | [ Mo, (AN
Hf ML6 MR 4 NE ]
— We2U — WE2U
NF
(Al NB)
VB4
| WE1U
“LPF I NC
= Y ° - .
16 AR<6> w us l = Meo ‘ M6
ij J = we2u j;V\>‘:2U
WP1=1U 1 VB | WWP1l=2U =\ = \F T
WNI=2U VBS >—H WNI=1U = - 1
We1U 1 w1y
GLOBAL | NCB =NF
e
(I8 TRYINCE ] W1 PLACED | N RABLK
VI NT MAKE SURE | NC | S OFF BEFORE LCLK=0 ! UNI TED MEMORI ES | NC.
VI NT vss PROQIECT: 128D14
TVINT TiTe
= Y COUNTI NG ADDRESS | NPUT BUFFER (2X SI ZE)
Si ze|Docunent Nunber REV]
B APBUFC
Dat e: Oct ober 24, 2001[Sheet 1 of

SET NEXTA=VCC SO SPI CE | S EASI ER FOR CHANGE OVER CHECK




VI NT VI NT
FPo oo
W=2U ‘ H PFLO
L=0.3 w20
cpAR7 | L=0.3U
13
o == NRE
TNl =

@ TBON
5 PAD
j'\r(hl:%K
6 DI SABLE - Wiy
(=30
TAI L CURRENT = 320 uA
(VI NT=2. 2, - 15, VREF=1, 4)
(VI NT=2. O 55, VREF=1. 25)

*

MAY NEED 2X BUFFER

*
*

[9_TVRPAD

FOR BABUF<0>

10 BAMCS
TO DELAY
M20
== NF
W=1U
VI_NT VI_NT
We2U ves r\lést
vl Cdont® i
b 5 L
(14 BAI NB]
| CPARA [ ™vea _Inee
—=%0F H NE H RE 170F LOAD | N COVDEC
WESU W=174
S €1 _£
CPARS )
J ~~ 6F
_M29 |
=\E | =
W=1U
We2U [1Z LCLKB]
MBO
o7
uL MR7
WP1=1U
NF L LBAINB =
WP1=1U = B Wi=10 LBAIN
WNI=1U J\_‘ r O
‘us (15 LBAG
'\P’EQTJ—T WP1=1U
VI_NT W=2U VNL=1U
jv&"‘%u
NEXTAB ‘ =
T | L='su (13 LCK
K T 1 NEXTA {}C -
VI NT+; J L gpars
NEXTAB* M7 wWe1=2U -
H NFE WN1=2U * NOT FOR SETUP/ HOLD
W=2U TRAP (I N COVDEQ)
‘ ONLY FOR COUNTI NG
Vi NT ‘NEZ 11 TRRESBKC
N
MB6 = Ww2u
WE. U
L2 80 _|l—
PF
p—F
| WU || (BAIN)
B H
we2u = W
( BAI NB)
b 1 Hf VB2 Hf MB1
W=2U NF
ilou 1w 1 weau
WNI=1U - -
= vss PLACED | N RABLK
= BAI NBO

FOR BABUF<1>

UNI TED MEMORI ES | NC.
VI NT PRQIECT: 128D14
Title
T viNT PANT BANK ADDRESS BUFFER
= Si ze|Docunent Nunber REV]
B BABUF A
Dat e: Oct ober 24, 2001[Sheet 1 of 1




WP1=2U
WN1=1U VI_NT VI_NT
RAE o4
ves L
H WEBU  WegU P R11B<1>
R10B<1>
RAI — PF T
ML8 NF ! JNE 19 RXXB<1>
== | 8 —= CP TOP
WEBU [[we20uU 250f
@ ATNB {}c J\_l Ll NF = 140/20 R11<0: 1>
WP1=10U MTQEFT VI NT VI NT RBX<0: 1>| | NV
VN1=5U W=oU T[ jrvzz jrvz VI_NT VI NT (160f - 250f) 140/20 R11<2: 3>
‘le_. 64— ‘PHN:lU
‘ L=1.5U ‘ L=2U M7 | \pg LPF om BOTTOM
ﬁvH R WeBU | fo—— Ri1B=0
| _Tves | ML jN\/Ea':su R1OB<0>
NFAE. 66— ‘NﬁN:lU [20 RXXB<0> ]
pMeo JIF L=2u _]L=2Y \ﬂ,:wg —~ cP,
VV:6LLJ_1 == = || NRA=20U 250f
Tj pg:_1 5 RAI B
ve1—
WEOU [
EH? -4 16 ROENS
MBO
[5 REFB | ) = w7ou WP1=10U
WP1=2U VWN1=5U
WN1=1U
PREVI OUS ROW ADDRESS
TO DETERM NE | NCRENVENT
CASE SHOMN | S FOR SPARE( MSB)
REFER TO RABLK TABLE
I NCB NEXTA NEXTAB
[Pi M31 | NF > MB3 P | '\\‘/EIX'\TTAB MB6 | NF
We6U T || PRV, SUG We6U
—L=.5U J\_l
Ul uL
P B e V] Tj P
11 TMIIVEB MB2= |[NRREU ve1=10U MB7= =
WU WP1=10U 1 WN1=5U WEQU
VWN1=5U =
T
H WE3U VI NT ML3 REV
NF MB4 WE3U |
WE. 5U NE |
i L=. 5U
MLO .
j H WSUL - (Ral) NF( RAI B)
e T N o BN W RSy
= W3y ‘ 15 TRRESX
= WE3U U NF
we1l v’
NF = We2U =
uL NS
C — —
[6_REFTNCB} Llo0 1 }\ VB |[NEMES
WNI=1U = wWe3u We3U
% VI
21 SSRC N PLACED | N RABLK
R11 <2>
R10 SRC<3> UNI TED MEMORI ES | NC.
VI NT
PREVI OUS ROW ADDRESS TO DETERM NE | NCREMVENT
T VinT - NT 2 vss}VYSS cas

E SHOW | S FOR AlO0
REFER TO TABLE | N RABLK

PRQIECT: 128D14
Title

SPECI AL ROW ADDRESS BUF- FOR R11/ R10
Si ze|Docunent Nunber REV]
SET NEXTA=VCC SO SPI CE |'S EASI ER FOR CHANGE OVER CHECK B RAB1110 A
Dat e: Novenber 1, 2001[Sheet 1 of 1




90/ 45 RABT

RA I NV
90/ 45 RABZ
VI_NT
VB RABP
o LRA ﬁs\‘ WE26U o) <0: 9>
u2 {18 RAX]
H VI NT Y
WP1=10UNL — |[w1su
VNL=5UW=9U [ M|
W0, 6 =
YE2: 84 b == CPARL
71T NEXTX I L 280t
M VB TT —
\ﬁ\zg.usu \7 VI NT—_|
il RABP
N VI NT
ML
NEXTAB |[” ve sy M2
' VI NT PF o) | We1u
N NEXTA —* PF
uie| N ﬁLn V22— | TMAO<0>
20 NXSPB 9 We2U =
——{Z0 NXSPB]  qpo<i> 330 NF
WP1= " ‘ MB3 l —
WK1=1U < WeZOnNE A =
uis p (22 RRX]
VI_NT VBl 7
REV VB2 M3 We3U | FVD VWPi&;gH
7” WE3U | we, U NF
NFE (=30 |
PF F
PREVI OUS ROW ADDRESS MB1 V"é%% i
TO DETERM NE | NCREVENT H WE3U | SV ) 15 TKRESX
CASE SHOWN | S FOR SPARE( VSB) NF
REFER TO RABLK TABLE = e =
I ':CB LG \,Q;Bsouj‘ (RA)
l NE T
10 R1110C WP1=1U
W1=2U
11 RA<99>} Hf vN&gu
( RAB)
Hf M9 Hf VB4
= We3U Vesu [I9 TMXREV}
[ e e 19 TVKREV V\Plflu%c
Wi1=20  Twee WWKI=1
WELU
NFE
GLOBAL | NCB
WP1=1
VWKI=1U
& REFINCE PLACED | N RABLK
VINT UNI TED MEMORI ES | NC.
TN NT > vss1VSS S PRQIECT: 128D14
= 16 TNVAOZ0: 15} IMAO<0: 1> 7 ROW ADDRESS BUFFER
TKRESX=1 ON PWRUP Si ze|Docunent Nunber REV]
B RABUF A
Dat e: Oct ober 16, 2001[Sheet 1 of




— <*2>APDDI <0> VSS
—J— Dl vsO<1: 2>
DE
AREA=320P
PJ=161U

AREA=320P
PJ=161U

VSS

Dl vs0<3: 12>
DE

1 <*2>APDDI <6>

D}_f

VSS

Dl vs6<1: 2>
DE
AREA=320P
— PJ=161U

Dl vs6<3: 12>
DE

— <*2>APDDI <1>
—J— Dl vsl<l: 2>
DE

AREA=320P

— PJ=161U
1 <*2>APDDI <7> VSS
—J— Dl vs1<3: 12> —J— Dl vs7<1: 2> —J— Dl vs7<3: 12>
DE DE DE
AREA=320P AREA=320P AREA=320P AREA=320P
— PJ=161U — PJ=161U — PJ=161U — PJ=161U
1 <*2>APDDI <8> VSS
— <*2>APDDI <2> VSS
—J— Dl vs8<1: 2> —J— Dl vs8<3: 12>
—J— Dl vs2<1: 2> —J— Dl vs2<3: 12> DE DE
DE DE AREA=320P AREA=320P
AREA=320P AREA=320P — PJ=161U — PJ=161U
— PJ=161U — PJ=161U
1 <*2>APDDI <9> VSS
— APDDI <3> VSS
—J— Dl vs9<1: 2> —J— Dl vs9<3: 12>
—J— Dl vs3<1> —J— Dl vs3<2: 12> DE DE
DE DE AREA=320P AREA=320P
AREA=320P AREA=320P — PJ=161U — PJ=161U
— PJ=161U — PJ=161U
1 <*2>APDDI <10> VSS
— APDDI <4> VSS
—J— Dl vs10<1: 2>
—J— Dl vs4<l> —J— Dl vs4<2: 12>
DE DE
AREA=320P
— PJ=161U

AREA=320P
— PJ=161U
— <*2>APDDI <5>

VSS

Dl vs5<1: 2>
DE
AREA=320P
— PJ=161U

Dl vs5<3: 12>
DE

AREA=320P
PJ=161U

12 WELL DI ODES UNDER THE PADS

THESE DI ODES ARE TO ADD PAD CAPACI TANCE

DE
| ArReEA=320P

Dl vs10<3: 12>
DE

PJ=161U

AREA=320P
PJ=161U

- <*3>APDDI <11>

—J— Dl vsl1ll<l: 3>
DE

VSS

Dl vsl11<4: 12>
DE

AREA=320P AREA=320P

PJ=161U PJ=161U

PLACED | N RABLK

— <* 2>BAPDDI <0>

D}_f

VSS

Dl vsBO<1: 2>
DE

| AREA=320P
— PJ=161U

Dl vsB0<3: 12>
DE

AREA=320P
— PJ=161U

- <*2>BAPDDI <1> VSS

D}_f

Dl vsBl<1: 2>
DE

|  AREA=320P
= PJ=161U

Dl vsB1<3: 12>
DE

AREA=320P
PJ=161U

Liw[z APDDI <O 11>

LTM[3 BAPDDI <0 1>

Uni ted Menori es

Title
RAVSS VSS Size

I nc.
PRQIJIECT:

128D14

A
Dat e:

PAD DI ODES FOR DM PI NS
Docunent

Nunber

PDI

A
Cct ober

REV
3, 2001|Sheet

1 of




| VIN1=36U
| Ul - 6 TINB
T crAr2
— 160F
A7 - HAS COUNTI NG BUFFER
BUT | NPUT ALSO W RED
FOR TEST EVALUATI ON
PLACED | N RABLK
UNI TED MEMORI ES | NC.
VI NT PROIECT: 128D14
Title
vinT YINT 7 Vss 1YSS TI NB DRI VER/ LATCH FOR A7
— Si ze|Docunent Nunber REV
A T1 NB7 A
Dat e: Cct ober 16, 2001[Sheet 1 of 1

3 ATIN

WP1=72U




V\#S :19] VI_NT
M4 ML VB Mb ML44 ML43 ML42 ML41 ML40 ML39 ML38 ML37 ML36 ML35 ML34 ML33 M45 w6 w8

AMOS<0> ANDS<3> ANDS<6> ANDS<9> BANDS<O>
&
ko) ko) o) o)
i i
TN TN [ NE [ NE [ NE [ NE
ML24 ML28 ML32 Ma1

[NE  INE [N TNE INE  [NE _ [NE INE  [NE _ [NE INE  [NE _ [NE

ML21 ML22 ML23 L ML25 ML26 ML27 - ML29 ML30 ML31

158
g
ES
S

‘\”»

INE  [NE _ [NE
=

MA4 M43 MA2 4‘{

VI_NT
M7 NB M1 ML3 ML20 ML19 ML18 ML17 ML16 ML15 ML14 ML13 ML12 ML11 ML10 MLO9 MB7 MB8 MB9 MAO

AMOS<1> ANDS<4> ANDS<7> ANDS<10> BAMOS<1>
- B
o7 oy © T oy O o] o o7 o o O ol o
i i i i i i i i
[N INE  [NE | [NE INE  TNE  [NE, [NE INE  TNE | [NE, [NE INE  TNE | [NE, [NE [N INE  [NE | [NE
MB MO M2 M4 M7 M8 MR9 oo L MLO1 MLO2 MLO3 MLO4 —L MLO5 MLO6 MLO7 MLO8 —L MB3 MB4 MB5 MB6 L
VI NT VI NT VI NT VI NT
M5 M7 M9 MRl MBS MB6 MB7 MBS MBO MO MP1 B2 MB3 MP4 MBS D6
ANCS<2> ANCS<5> ANCS<8> AMOS<113,
-
o o ol o
i i
INE  TNE | [NE [NE INE  TNE | [NE, [NE INE  TNE | [NE, [NE INE  TNE | [NE, [NE
M6 M8 M2O 2 L MB4  MB3  MB2 MBI L MBO M9 M8 M7 we M5 M4 M3
P- CHAN WES. 8U L=0. 7U PLACED | N RABLK
N- CHAN Ws5. 8U L=0. 7U United Menories, |Inc.
PRQIECT: 128DDR
Title
TUNI NG CI RCUI T FOR 13 ADDRESS | NPUTS
M}W\ VSS 15 vss] [3 AMOS<0: 115+ . AMOS<0: 11> [ BAMDS<0: 15} - BAMOS<O: 1> Si ze|Document  Number
B TUNAD
Dat e: Oct ober 24, 2001[Sheet 1 of




7 R1OB<1>

< N
i\_l \_\/LA#ZU rpj
TTJ_T } uz = TXTOLC
C WP1=2U
R W£1U VW1=1U
VI NT 7
VI NT = |
R10B1L

—— cpaRL
fif o6f

PLACED | N RABLK

Title

UNI TED MEMORI ES | NC.
ROy ECT-

128D14
Si ze

A

TX10 LATCH
Nunber
Dat e:

St ober

TX10L
16,

2001[Sheet

1 of

REV




VINT 1T

VSS > vss

Ul

WP1=1U
VW1=1U

T 5]

— CPAR1L
120F

WP1=4U =

VW1=2U

PLACED | N RABLK

UNI TED MEMORI ES | NC.
PRQIECT: 128D14

Title

Size

Docunent

Dat e:

PROVI DE ROW ADDRESS TO TDATA GENERATOR
Nunber
A

TXDRI VER
2001[Sheet

Cct ober 12,

REV/
A

1 of

1



VRI TE DATA

LOVNER BYTE

MASK DATA

1 VINT DM NR<O: 1> 5
2 VSS DM NF<O0: 1> 6
D16VvCC DVR<O: 1> 7
D16VSS DMF<O: 1> 8

MX1, TCLK

| CLKF<0: 1>

ALL IR I

[(E_TMKL, ToLR }- - WXL TALK

2 TCLRR=0- 15} CLKR<O: 1> T
5 T CLKF<O0: 1>]

6 HCLK<O: 3>
e XCLKF, QCLK ™

HCLK<0: 3> 7

=

k

8 VENIIO<0: 3> WEN119<0: 3>

VENENL_VENEN " 24 0<0:15> B
VENEN : 1o

10 TVCOWVP TMCOVPI- 25 GI<0:15>
| R<0: 15> el
. 26 TR<0: 15> ]
11 X16VCC X16VCCr, -
- >7TE=o 155 || F<0: 15> -

X8VCCI :

12 X8VCC]

13 DM NR<0: 15} DM NR<0: 1>
14 DM NF<0: 15} DM NE<0: 1> [

KD<0: 3>

=

=

N PATHS DI SABLED FOR SDR

QLK. )
QL

WP1=6U
WN1=3. 36U

XDM NF2<0: 1>
VI NT

KB

e
A
7o
Vv
~ 001N

% PASSBA

== CPARS5
U WP1=2U WP1=6U 10F
WN1=1U pwa1=1U WN1=3U —

READ DATA

XHMUX<0, 4, 11, 15>
VI NT

HCLK<O: 1>

G0<0: 1>

G1<0: 1> HOB<O>
H1B<0>

XHMUX<1, 5, 10, 14>

VI NT Gl<13>
D16VSS
D16VCC
@0<13> HOB<13>
H1B<13>

D16VCC
D16VSS
TKD<0: 3>
TMX1
PASSBA

HOB<2>
H1B<2>
PASSRF

<I N oUT=>

&0<0: 15> o

<ouT>
VRI TE MASK -
DMVD<0: 1>

29 DMIL<O: 1> B P

N
00|

XHMUX<3, 7, 8, 12>
VI NT Gl<13>

3 vss DI6VSS gE<*4>Dl6vsS
2 HCLK13 DI6VCC SE<rasoievee v
2 ©0<13> HOB<13> o= HOB<3,7.8, 12>
H1B<13> S=HIB<3.7.8.12>7,
HVUX13

Xl MJUX<0: 15>
VI NT | CLKR<O: 1>

<* 16>1 CLKR<O: 1>

VSS | CLKF<O: 1> 2B <165 CLKF<0: 1>
2 roBl XCLKF == T6>XCLKRF =
HLBI R4 :
1 FI
9

PLACED I N TOP

Ee _rrecip+LR2eLB FOR | / O BUFFER CONTROL- TO | OBLK
! - . UNI TED MEMORI ES | NC.
7 fedl e /O BUFFER ooNTROL. T | R DATA: | NVERT FOR READS
‘ B 2B = Frar —— PRQIECT: 128D14
B ;2C0B (31 DAVSS]- - D4vSS e
(26 [RogoB L Ego8 3T DAVSS _rmsorpaz contree - NON- T NVERT FOR VWRI TES DATA PATH (READ / VIRITE)
FhLr2cos (32 DM RF2=0T 15 - : ;

‘2‘223| ',:%%’D +i | F2Q0 32 DM NF2<0: 1> - PM NF2<0: 1> Si ze|Docunent Nunber REV|

33 PWRUP— G =01, PWRUP, CL<0> B DPATH A
Dat e: Decenber 21, 2001[Sheet 1 of 1




G DATA SHOULD MATCH TKD ( FROM DATA GENERATOR)
EXOR OF GB AND TKD SHOULD BE 1

ALL FOUR BI TS=PASS, THEN PASSB=0
XEXOR2<0: 3>
VINT -, VINT A 3 GB<O0: 3>rﬁjr
VSS 5 VSS B 2 TKD<O0: 3> fjr
auT g PASS<0: 3> '
EXOR2

— G<2>

[]iT ov

I'N TMCOWP=TCLK FI RES
ALL HCLKS=0

PASSB
1 PASS<0> e
1 PASS<1> u22>
1 PASS<2> B 8 PASSB)
— PAS5<3> —— Cparl TO COMPARE W TH OTHER
5 PASSB' S AND GENERATE PASSal |
WP1=1U =
VIN1=2U
1 G<1>
G<1>
WP1=6U. . =
V1=3U l_l
5 TWMXL @ | PASS
TO LH<2>
=1=pAss — 25, OoR
.- T i TO LH<6>
.G<0> TO LH<9>
1 ov TO LH<13>
g,
G<0>
6 PASSBA
WP1=0. 5U
ez 29 PLACED TW CE | N HMUX2 PLACED | N DPATH
VNIZ2U FOR CO=0 AND CO=1 PLACED | N HMUX2
G LI NE LATCHES PLACED HERE Uni ted Memories |nc.
Pr oj ect :
Title
v T 3 <0 3= 03>
[T VINT | s )
2 VSs [VYSS 4 TKD<0: 35 |- - 1KD<0: 3>

128D14
Conpr essi on Test
Si ze|Docunent
A

Dat e:

Mode Dat a Gener at or
Nunber

CTNVDAT
Cct ober

REV/
16, 2001[Sheet

1 of




1

VI_NT

VI NT LYLNT

7 Vss 1YSS

3 KB

DM NF2

o
WP1i=1U J, N ,L Adas
NE PF
\ WN1=1U [ WELU We2U
(4 DVE UL 7
WP1=4U TT
= M7
VW1=2U M
WELU
us
WP1=2U
VWA1=1U VB
5 PWRUP
I NE
WELU
}uz
WP1=1U _ M
VW1=1U l_‘ \—Vf:lu
Y e
— PF
T WE2U
6 CL<0>
PLACED DPATH
UNI TED MEMORI ES | NC.
PRQIECT: 128D14
Title

DATA MASK | NVERTER/ BUFFER ( FOR CL<0> ONLY)

A

Si ze|Docunent

Nunber
DM NF2

REV/
A

Dat e:

Novenber 7, 2001[Sheet

1

of

1




VI_NT

| NPUT STEERI NG CONTROL UPPER DATA MASK ALWAYS ACTI VE

DC SI GNALS - ROUTE | N ANYTHI NG

e maves COMPRESSI ON TEST MODE=X4 MODE
[4_DI16VSS}— - D16VSS =

| NPUT DATA OUTPUT DATA - MASK DATA
[5 DM NR<O: 1>}~ - DM NR<O: 1> 7 DVR<O: 1> — - DMR<O0: 1>

[6 DM NF<0: 15— - DM NF<0: 1> 8 DVE<O: 1= | DVF<O: 1>

DM NR<1> . X4/ XS/ 16

u3 " DVR<1>
—~—— CPARR1
WP1=8U J; 10E
D16VCC— WN1=4U = om ne<1s . X4/ X8/ 16 Ol ™ DVE<1>
ML WP1=8U —— CPARR3
o W2U VN1=4U % 1oF

T | PF D16VCCH -
X4/ X8 TO WDSORT VB B
2 — ) We2u TO WDSORT
L WELU O ® . DVR<O> — P

TN B’_ B Epp— X4/ X8
D16VSST W1=8U [ 1oF -
e WN1=4U = W %ﬁ DVE<O>

_Q

T NF _
et —— CPARR4
Pr D1L6VSS™ Wp1=8U 10F
DM NR<O> X16 M7 VINL1=4U -
TT o WE2U

\V;25
TN ovne<o- o ) X116
J Rl Wy
Rl SI NG PATH oreveer

FALLI NG PATH

PLACED DPATH

UNI TED MEMORI ES | NC.
PRQJIECT: 128D14

Title
DATA MASK MUX PO NT ( X4/ X8 VS. X16)
Si ze|Docunent Nunber REV
A DMMUX A

Dat e: Cct ober 16, 2001[Sheet 1 of 1




STEERI NG CLK, BASED ON SHI FTED C119

3 HCCR=0- 15 ] . HCLK<O: 1>

| NPUT DATA - BI DI RECTI ONAL BUS
7 0<0- 1> ™~ Q0<0: 1>

5 GI<0- 1> — Gl<O: 1>

8 D8VS

| NPUT STEERI NG CONTROL,
DC SI GNALS - ROQUTE | N ANYTHI NG

HCLK<1>
9 D8VCQO
VI NT
T viNT PANT
2 VsS1YSS

| NFORMATI ON

d

LJ‘I
z%

e’

|

(LH CPARS REFLECT HMUX2 CASE)

MVB1
O WEIU
PE WP1=2U
HCLK<0> L \_L h
i s
| VB2 —va:lu
T 1w
7 DAVS! = w48
L_‘ \_\/fzzu TO | MUX
— NF
G0<0=7 Tj 10 HOB<O>
w9 == cP,
© Weau T 15F 0,4,11, 15
PF =
b MBL
WE4U
G1<0>1 J\_l LL PE
"o
We2U
. NF
M4
0 WU W12
\_PLF WNi=1iU
ul
o e E
. va5 —va:lu
TWELU
v sl w2
= WE2U
<1 J\_l LLNF
Hﬁ3 TO | MUX
T' We4U
PF
(11 HIB<0>]
LI\/Q7 I
Q T
T We4U J; 15F 0,4,11, 15
Gl<1> \_Jh PF -

WWN1=0. 5U
LN1=1U

Cl19 <0>| <1>| <2>| <3>

L- BYTE 10 <0>| <1>| <2>| <3>
10 <4>| <5>| <6>| <7>
U-BYTE 10<11>| <10>| <9>| <8>

1 O<15>| <14>| <13>| <12>

X8 X8
X4

FOR X16 / ALL ON

PLACED | N DPATH

UNI TED MEMORI ES | NC.
PRQIECT: 128D14

Title
HCLK MUX C119=0 ( X4/ X8/ 16)

Si ze|Docunent Nunber
B HMUXO0

Dat e: Oct ober 16, 2001[Sheet




I vBo
1 R3 Hﬁz 7”VV=1U
T Ws1U N
[7_DieVvca NF = V42
i = TO 1| MUX
J\_l \_Vr,\f,:u LHO<13>
4 0<13> 5 OV {}c 8 HOB<i3>
1 0rR3 Tj MA3 —~ CPAR4 —~ CPARL
CWE4U 22F 15F 1,5, 10, 14
ineUT DaTA - BiDiRecTionval Bus X1 6 ONLY PF = = 3.7.8 12
, M7
W=4U
LG
5 Gl<13> TT VINL=0. 5U
1 0R 3 H vBs LN1=1U
W=2U
NF
| NPUT STEERI NG CONTROL,
DC SI GNALS - ROUTE | N ANYTHI NG
TO | MUX
LH1<13>
OV: = 9 FIB<13>]
—= CP, —= CP,
22F 15F 1,5, 10, 14
N - 3,7,8, 12
VN1=0. 5U
LN1=1U
C119 <0>| <1>| <2>| <3>
L- BYTE 10 <0>| <1>| <2>| <3>
10 <4> <5> <6> <7>
U- BYTE 1 0<11>| <10>| <9>| <8>
1 O<15>| <14>| <13>| <12>
X8 X8
X4
VI NT FOR X16 / ALL ON PLACED | N DPATH
T viNT PANT
UNI TED MEMORI ES | NC.
ZvssYSS PRQJECT: 128D14
2SS Title
= HCLK MUX C119=1, 3 ( X4/ X8/ 16)
Si ze|Docunent Nunber REV]
(LH CPARS REFLECT HMUX2 CASE=W\() B HMUX13 A
Dat e: Oct ober 16, 2001[Sheet 1 of 1

6 D16VSS o
M1
QO WF1U

Rt
3 HCLK13

STEERI NG CLK, BASED ON SHI FTED C98 | NFORNVATI ON




\V;Xe]
WE2U
@0<0> H LL NF

x4

T 7 W4U
GL<0> H LL i

©O©O~NO U

TO | MUX

We2U
NF VB3
[7 Davss l WU
MB1 PF
) WETU B LL
— PF HCLK<1> J
. o VB9
HCLK<0> [ \_l {E% | VB4 L—] ‘V\tlU J
H — vB8 - Tweiu N
| VB2 —va:lu NF = —
TWE1U NF =
NF j{ 0<1> L_‘
x4 5
3 TorR . TCLK
Gl<1> L_‘
STEERI NG CLK, BASED ON SHI FTED C98 | NFCRMATI ON Tj
A FCCR=0" 35 ], HCLK<O: 3> (e
W2
vss NF
I NPUT DATA - BI DI RECTI ONAL BUS VB9
5 <0 35— Q0<0: 3> ==
5 GI<0 3> ™ Gl<O0: 3> HCLK<2>
[MBO
| NPUT STEERI NG CONTROL, We1U
DC SIGNALS - ROUTE | N ANYTHI NG VI NT =
cQo<2> g‘
J
9 DI6VCC iy We
b We1U Gl<2>. L_‘ \_l
—PF TT H
HCLK<3> . \_L y
e | T
. VB6 —va:lu

T WE1U NF
NF L
10 D16VSS =

@<3>

—= CP,
L 15F

14 HOB<2>

2,6,9, 13

TO | MUX

PASSBO -

1
T $R°

15 HiB<2>
2,6,9, 13

RI DE AND FALL BOTH PASS,

' FOR USE I N X1 COMPRESSI ON
— CPARS

PASSBL1

X4 | X8

1T TRD<0-3> ] . TKD<O: 3>

T2 TR - TMX1 G1<3>7

©O©O~NO U

13 PASSBA} - PASSBA

CTMDAT' S ONLY APPEAR

Cl19 <O> <2>| <3>
VI_NT
10 <0> <2>| <3> T T PANT
10 <4> <6>| <7>
2 VssSYSS —
1 O<11> <9>| <8>
| O<15> <13>| <12> N
X8 X8
X4
FOR X16 / ALL ON PLACED | N DPATH
UNI TED MEMORI ES | NC.
PRQIECT: 128D14
Title

HCLK MUX C119=2 ( X4/ X8/ 16)

Si ze|Docunent Nunber

HMUX2

Dat e:

Oct ober 16, 2001[Sheet 1 of




| CLKR=ACTI VE LOW

| CLKR<O0> =
- wp1=2U
WN1=1U
HO - C0<O> ﬂ feou
3 HOBI
?%iw% o
Rl SI NG EDGE PATH RI SI NG EDGE DATA
| CLKR<1> 7
T we1=2U
V\Nl 1U *72Nhz*
l}.
HL - CO<il1> VV:40U
4 HiB }
?L)iw% ™
wWP1=2U
WN1=1U
| CLKF<0>
VB
& wesU
J\_l \_TF i=1/0 (0:15)
Tj FALLI NG EDGE PATH
| WesU
- M 7 XCLKF
NF VI_NT
LE FALLI NG EDGE DATA
wWP1=2U o .
W1=1U =0V ul © LIF2
| CLKF<1>- dLIE WP1=6U *72Whz*
VB > WN1=3U
O We5U
TIPE WP1=0. 5U
J\_l LL LP1=0. 5U
TT | WesU
T kl/g VN1=0. 5U
LN1=1U .
. I R DATA: | NVERT FOR READS
(5 TCLKR=0: T3} -! CLKR<0: 1> NON- | NVERT FOR WRI TES
[6_TCLRF<O0: 15}~ - | CLKF<0: 1>
PLACED | N DPATH
16X- ONE FOR EACH |/ O- CREATES ODD&EVEN BI TS,
FROM RI SI NG AND FALLI NG EDGE DATA
United Menories Inc.
Project: 128D14
Title
VI NT READ (I-LINE) DATA SORT CIRCU T
Si ze|Docunment Nunber REV|
T ViNT - ANT L B I MUX A
B Dat e: April_24, 2001[Sheet 1 of 1




13 VWEN119X

5 TR2Q0B
%3]
L We2U
L_l \_TF VI_NT
Hﬁ EVEN
- NF
We2U
Rl SI NG EDGE PATH 6 TR
7 TR2GIB M3 *72Mnz*
w7
QO We2U vv\lpiu 8y j;N
2 - T ] PF wWP1=1U = -
VRl TE- DATA- Rl SI NG J\_l \_L VRI=1U
TT [ M8 VN1=0. 5U
*v@lgu LN1=1U
( FROM WMUX- X4/ X8/ X16 SORT) S TROGT
9 TF2Q0B
M
r‘i\—v'f:qu i=1/0 (0:15)
Hﬁo
FALLI NG EDGE PATH T VINT
10 1F2Q0
11 TF2GIB
ML1
L We2U
T ] PF
VIRl TE- DATA- FALLI NG J\_l \_L
Hﬁz
- NF
We2U
12 TF2GL
PLACED | N DPATH
16X- ONE FOR EACH |/ O- CREATES ODD&EVEN BI TS,
FROM RI SI NG AND FALLI NG EDGE DATA
United Menories Inc.
Project: 128D14
Title
VI NT WRI TE DATA SORT CI RCUI T
[Z V55 VSS Si ze|Docunent Nunber REV]
T VINT VI NT 2SS L B ADSORT A
- Dat e: July 6, 2001[Sheet 1 of 1




| <0>=

D16VSST
M7
4 We2u
o T 1PF X16
VB
| wWelUu
T NF
D1leVvVCeCH
D8VSS I
Y3
& WE2U

T NF
T4VvCC

TMCOVPB )
ML

) W=2U

| O<O>

]

~TkD<0>—1 PF_ T MCOIVP

\Y%4
L WE1U

T NF
TMCOVP -

o I~ WD<0>
Wi=8U T~ TEARRO
WNL=4U=

| <2>7=

u3

D16VSST

ML7
o We2u

T1°F X16
1<3> =13 MLS
L WE1U
T NF

DlevVCeCH

| O<3>

he

VNL=4U=

T NF
T4vcC
TMOOVPB )

)
o We2u

—TKD<1>[ [ PF T

Tj MLO
. WE1U

NF
TMCOVP o

We1=8U T~ 1gF

~ owp<1> o T17F X8
44 VRO
CPARRL Yo

T4VSS
M1
b We2U
S5 xa
1 [we2
T %Elu
\&ﬁ
TMCOVPB )

h T D<3>
—< CP.
WP1=8U 1sF
WNL1=4U =

D FOR EVERY PART CONFI GURATI ON,

FROM WHI CH | <X> | S WD<X> DERI VED
(TRUE FOR RI SI NG AND FALLI NG

WO<X> 0 1 3

X116 0 1 2 3

X8 0 0 2 2

X4 2 2 2 2
TMCOMP TKO TK1 TK2 TK3

DC SI GNALS - WDR OR \\DF
1 VINT - . . . OUTPUT DATA - WRI TE DATA Title
2 VSS 3 DI6VCCH - D16VCC . p8vCC [7_T4vCCc—" D4vCe ™ TMCOWP 12 WD<0: 3> — - WD<O0: 3> WRI TE DATA MUX PO NT (X4/X8/16) (Ir and If)
= 7 DIGVSSH . D16VSS 6 D8VSS— . D8VSS 8 T4AVSS— . D4VSS [T0 TNOCOVPB . TMCOWPB 13 TRD<0: 3> . TKD<O: 3> Si ze|Docurment Nunber REV/|
B WWMUX A
Dat e: Oct ober 16, 2001[Sheet 1 of 1

VI_NT

| NPUT STEERI NG CONT

RO,
ROUTE | N ANYTHI NG

12 1P NORNMAL >
Tj M8

L WE1U

T NF
TMCOVPB ) T WD<2>
MRS5S — —~ CP

L U5y i TS

—Tro<2> T PF TMCOMP

M2 6
L WE1U

Tj

PLACED | N DPATH

IROR IF
I NPUT DATA - Bl DI RECTI ONAL BUS
A1 1T<0:3>}-" I <0:3>

UNI TED MEMORI ES | NC.
PRQIECT: 128DDR




6 TMCOWVPB

7 DI6VSS)
4 X16VCC UL
U3 o[B8 _DIBVCC
WP1=2U
WP1=2U WK1=1U
WR1=2U
UL 9 DBVSS
WP1=1U
1=1U
w o US o—{10 DBVCC
[3_TVoovP) TMOOVE™ {uz WP1=2U
WP1=1U WP1=2U WK1=1U
WN1=1U WNI=2U
FOR TEST MODE OR X4 - READ PATH
l (11 D4VSS)
us 12 D4aveC
WP1=2U
WN1=1U
TRUE X4 MODE - FOR WRI TE PATH
l (13 T4VCC)
}u15 ul (14 T4V5S
WP1=2U
WN1=1U
VI NT WP1=3U
WK1=1U

T vinT YN

7 Vss YSS

X16VCC AND X8VCC ARE NOW GENERATED

I N | OBLK/ | OCFG,
THEY ARE NOT CONNECTED DI RECTLY

TO OPTI ON PADS.
JAF 8/ 15/ 01

PLACED | N DPATH

UNI TED MEMORI ES | NC.
PRAQJECT: 128D14

Title
WWMUX CONTROL LOCd C

Si ze|Docunent Nunber
A VWWIUXCON

Dat e: August 15, 2001[Sheet 1 of




DQS RELATED

DQ<2> | N TMOUT

MODE = NOP
DQ<6> PUTS QUT FUSE I D I NFO - " TKFOUT"

XOBLK<0: 7> LONER BYTE
. D16VCC VINT £ VINT <* 6>VSS, TKFOUT, VSST
N<O>'7, V: 5 Vss *8>TMCOVP
u2 T<*85VCCO=5 DOPAD<0: 7>
- _ ' <F8>VSSO VSSQ R
WIS Wy i ad v
= <* 8>DQSEN<0>| P DQSEN
= <* 8>D0OS<0> 7 QS
DOSOEN<1>"5] = <* 8>( VREF, VAQ) & VREF, VHQ X
-.D4VSS, DI6VCC, VI NT, D16VCC, 'DAVSS, DI6VEC, VINL VINT E5  EN
XDQSBLK<0: 1> 1 <*8>0TR<0> 10 OTR
VI NT DS T <*8>0lF<0> 577 OTF
VSS CL<5> — <* 8>PHI Z<0> 12 PH Z
VREF, VHQ OTR H.<*65VSS, TMOUT, VSS E 15 TMOUT
PDDI -
OTF OBLK DQPD<7> USED, ELSE NOT
VSSO PHI z 18 DI NPAD=DQPAD FOR LVS
] SHRMG 3 NOTE: | OCFG CONTROLS DQ7 AND DQB XTUNDI N
DGSI NPAD QCLK XI OCFG VINT £, VINT DMOS<0: 15>
DASPD FSDRV 53 1 XI6PAD g VSS VSS DQSMOS<0: 1>
o DOSOTPAD  FSDRVB VINT DQPAD<7: 8> g
Q DGSEN SDRVCC VSS xgvce S TUNDI N
3 DGsCEN TVRPAD 3 Ve X16VCC 4
2 RCLKB
DPD 25 | OCFG XSTUNDI N
DQSBLK VINT LT VINT VSS  ,gvVss
XSDRCONF SMOS<0: 15> 3 <0: 15>/
1 VINT DORPAD ¢ STUNDI N
XDOSSEL VSS DPD 2
VINT . VINT DIGVCC 2 v pD<1> & DQ<9> PUTS OUT QCLK | N TMOUT MODE
VSS vggo IVRPAD 2 TVRPAD TSDRVCC § DO<13> PUTS OUT REGPLSB | N TMOUT MODE
VA Vi DRV LPSDR
DPD=3 DPD’ DQSPD<0: 1> SDRCONE S
DASI N<O: 1> VSS, QCLK, <* 3>VSS, REGPL SB, <* 2>VSSF
DOSSEL . > TNCOVPr
_+ P -
UDQS<0: 1> S F8>DOe<1>
. ) . = <* 8>( VREF, VHQ)
DQSB<0: 1> [ % pOs<0: 1> [LVI N, VI NT. D16VCC, DaVSs, DIBVCE, VI NT, DIEVCC, DAVS: F
T <*8>0TR<1>
*143NMhz* 1 <*8>0TF<1> —
i —gooy = <*BSPH 7<1> -
= " VSS, TMOUT, <* 3>VS: VOUT, =
DRI VE DQS LOAD FROM CENTER ! PD<8: 15>
v T DQPD<8> USED, ELSE NOT
s U_BYTE | N OPPCSI TE ORDER DI NPAD=DQPAD FOR LVS
VI NT XVHOBI A
1 VI NT Y 1 VooQ VRQ PHIZ<0: 1>~ o PHI Z<0: 1> A
>vss 1SS CIVSSQ_ES  VSSQ DDRPAD S [ESRv. 8 DRV - vsSsSQ
= 6 g veex o
VCCX VHQBI AS ‘ =
A 9 VI NT AREA=158P
VCCX j =
_43 VCCX
. _criL2
@ Voo YeR T <| N> ] A7 52Ne gJVSS
vssQ - QPcs
5 VSSQ : MEARYTK V%‘ *x
>—H ccQ AREA=126. 3P
FROM DPATH W-327041U
VREFT L=0. 14U =
6 VREE 17 Drevec} PLEVeCEr: =
D4VSS or VS
-
— XT6PAD, X16PAD (18 DAVSS|———— XPDI_ D - ‘Q gs
L V5SS DPDDI <0155 o] DPDDI <0: 15>(3 VESQ AREA=126. 3P
FROM LEFT DSPDDI <0: 1> 3 DSPDDI <0 1>/ ) =126.
PDI_D =
FROM CONBLK 19 LK K " FveoQ
[8 DQBENKO: 151+ DASEN<O: 1> 55 TRFoUT - TKFOUT <1 N OUT> <oUT> VOCX ‘ e
9 Az, oPo} 1 £ PO 21 DDRPAD DDRPADI™ 25 DOPAD<0: 155> |- DQPAD<0: 15>  poS<0: 1> AREA=158P
a<s> ¥ " DOSPAD<O: 1> (25 Des<0r 15 -/ DR8<0: 2V
10 CL<5> . - FROM DCON 26 DCBPAD=0: 1> bes 30 PRrZT0]_ PH Z10 PLACED | N TOP LEVEL LVS
RCL - _ = . (30 PHI ZI0 |~
L RELKB — [2Z SHRVE}-SHRVE [ . (31 XT6VeT} X6V
12 EVR<IS |- - EVR<1> . 28 TF=0-155 }- .| F<0: 15> i UNI TED MEMORI ES | NC.
23 DM NF2<07 15 - DM NF2<0: 15 : 32 x8vogH—X8VCC I
13 REGPLSE L REGPLSB A> - _ PRQIECT: 128D14
 TNVGOVE 24 SRR ¥ 33 SDRVOC}SRRVECT Title
14 TVOOVP - LPSDR I/ O SI DE PERI PHERY BLOCK
T5TVOOTTMUT 34 LPSDR ’ Si ze|Docunent Nunber REV
o B | OBLK A
16 TVRPAD © TMRPAD Dat e: Decenber 7, 2001[Sheet 1 of 1




DQS PAD ESD S
XDQSESD

VA 1 VCOQ VCCX ,dveex
—VSS

ESDI O
ESDI O SCHEM I N " CHI P/ ESD' SECTI ON

XDQSI N

VSS
[Z vssVSS, .
1 6 vsso - VSSQ

3 VREF, VFO VREF, VHQ '

—

n

|

. _CcFIL3
8 DOST NPAD | DS NPAD T~ 108P
DOQSPO—
[0 oosPp———DSPOT NG | T
[10 DOSOTPAD | DBOTPAD, ey
[TT DoSEN}— DOSENT }
[12 DOSCEN}DBOENT, L
13 RCLKB RCLKB.,
506 DOSB—. Y
15 CL<5> CL<5> I, ]7 CFI L1
- T 259p
16 OTR OrR™
PDDI NEARYTK
17 PDDI WE4840U
18 OTF OrFr, \@*T -1
19 PHI Z PH Zr,
SHRVE™
20 SHRMVG 5 7 VHO
21 QoLR——— K
22 FSDRV FSDRVI™, 1 criL2
. T~ 259p
23 FSDRVB | FSDRVBT]
SDRVCCH NFARYTK
24 SDRVCC Weas a0l
25 TVRPAD] T VMRPAD™, |
[26 DoBMOs | DBMOST, @
S DPD b
VSSQ
PLACED | N | OBLK
UNI TED MEMORI ES | NC,
PRQIECT: 128D14
Title
DQS BLOCK
Si ze|Docunent Nunber REV
A DOSBLK A
Dat e: Decenber 7, 2001[Sheet 1 of 1




VI_NT VI_NT
V26 V25
PF PF
ﬁsH W=4U ﬁsH weay OTRE qIR2
b 1 B
— M7
7” NE WP1=4U
] We4U VWN1=2
—IC &
W=15U
9 PHZ
ML3
N
[6 CL<5> Ul ‘ We6U
1 I ma
= PF
TRE T Bz o
3
REDRI VE CL<5>
TO REDUCE COUPLI NG u1i Vs HJI\I\/I?: HJ’,@ H‘ £ Cgarl
= 18F
wazze | LR el ey v T
- [ [ W6uU = ) = We3U )
Jg’ ’gil:G ‘l\/BS
T We12U L RE
= we20U
J ML7
— NF
[ [ W=3U
YT
o PF
T WE6U
™o RYE
J MLO 37“ W 37“ We3U
_ NF
T Wy - L
Jg’ 0 ‘Mlll
T Svisu L N
= We20U
wWe1=2U VINT o s -
WNI=1U Nea P~ D1 FND2 T ND3
[7 EN {}c H WE18U [11_SHRVG ui
M3 wWe1=1U
H PF orFB WN1=1U
<l weeU e
b 1 o
_Inve2 “Twver i 2 bouT
8 OrF H NF —H NE_ \WP1=4U &Steo L 10 _DOUT]
ve2u ] W2Uw1=40 UL "~ FSDRV T3 FS
L CLESDRY__ (13 FsoRV)
- - WP1=2U ! ESDRVI
VRI=10 TLESDRVB (77 FspRVE
K = . DPD 5 5 PLACED | N | OBLK/ DQSBLK
United Menories Inc.
PROQIECT: 128D14
VI_NT u Title
ull DQS OUTPUT BUFFER
VI NT vss
(1 MINT (2 VSS WPi=1U W%E%H Si ze|Docunent Nunber REV
= B voooPYOR [ vsso PYSSQ VWNI=1U B DQSBUF A
Dat e: Decenber 10, 2001[Sheet 1 of 1




V21
WE4U
PF
8 RCLKB
V22
WE4AU —
VI NT VI NT VI NT NF
VB M7
=0U. =0. ‘o
Pl ] Hf PFLO H W=1U
*143NMnz*
. V23
_ 2, wWe6U ND4 (0:1)
—= CPAR2 ND2 | £ou = |
L aF ~ | UL MZ4JJ ] | u2 9 DEB >
ND3 v WP1=9U WEGU —— WP1=30U —— CPARL
VB WE18U WN1=3U NF WN1=15U _L_ 190F
| _ye18U L=0. 22U =
3 VREF > ¢ - NFTK NFTK || o S| ZED 6X
M2O ND1 ~~ CPAR3 (2X OF CPBUF)
—— WeGU VI NT 1. P 8
L=20 171 =
NFLé__sL ND1
= —= CPAR4
& 6F 10 NOS
= —~ CPAR5 FOR DQS TUNI NG
20F
‘ NB =
Vesy
lj NF
DDRB
v DM
] PAD 1/0 0
L 1/ 015
ML8 _©
WE1U
BE H DQS PAD
DRI VE DQSB TO CENTER, THEN DRI VE DQS
TAI L CURRENT = 800 uA
2.4V, -15, VI H=1. 7V, VI L=1. OV
PLACED | N | OBLK/ DQSBLK
GROUND DQS PADS | F NOT USED, United Menories Inc.
IN RPAD, TOGGLE DQS TO FOOL DQSEN GLW Cl RCUI T
PRQIECT: 128D14
Title
VI NT DQS | NPUT BUFFER - SSTL
T VINT VI NT > VSS VSS Si ze|Docunent Nunber REV
L A DQSI N A
Dat e: Novenber 1, 2001[Sheet 1 of 1




[3 VCCQ

VCCOT LGQSPAD ( DQS<0> HELD AT VSS FOR X4/ X8,
Ml L; I Tves ' Jves I NCLUDI NG COVPRESSI ON TEST MCDE !
PELOTK —| |~ PFLOTK | PFLOTK
We2U ucB WU WE10U
L=1U Prpw L=0. 3U L=0. 3U
1 7 D16CB
8
“J NFTK [*CCQ 0
\ We1U ] NFTK
M6 L=1U H 10U
2 DPD |+ ‘* PPLOTK = L=0. 22U
N L DPDB D16Q | o ,
VCCX ] L=1uU H NETK ), PFLOTK
LEVEL v WE10U Ty Yesu
H weiy MB3 VB2 L 1=0. 22U S VCCQJ7 \T L=0. 3U
L=1u, NFTK—, [~ NFTK " DQSPD<0>
V‘“OUT\ || we20uU -1 NFT
L=0. 22U - M34
L=0. 22U MA3
MR6 —H WesU —WesU
|\N/|%7 Me 1 L=3 L=0. 25U
5 DievCcC H WE10U U3 H WE20U = NFTK | 7 DQSI N<O>
L=0. 22U L=0. 22U
= WP1=1U = VB6
WAL=1U) | PFLOTK
] WESU
L 'L L=0.3U
6 TNVRPAD H We2U [7 SDRVCC H sy ol VCCQJ\T
L=3U L=3U NFTK! o
— NFTK — NFTK Ti,vxfsu
vSS ‘ L=0. 25U
Ma1
. PFLOTK
I WESU
DQSPD<1> — VOCQ i \7 L=0.3U
oL NET ALVAYS ON
VSS — M2 V\#NSBS
‘ wW=2uU — L=0. 25U
FROM PAD (ESDIO) . ( L & U) L,\TF3TUK . o .
[8 DOSPD<0: 15~ DQSPD<0: 1> = ceQ o | v DQSI N<1>
. PFLOTK
TRANSFER GATES ON BOTH TO KEEP MATCHED Jf WESU
[“1 VCCQ 17 \—‘ L=0. 3U
iy T ALVAYS OFF
DQSPD<0>
NEVER GROUND THE DQS<1> PAD, V\#'VSBS
FOR SDR PARTS IT IS THE LPSDR BOND OPTI ON — V53 5%s50
SEE " | OBLK/ SDRCONF" :
VSsSs
PLACED | N | OBLK
VI NT UNI TED MEMORI ES | NC.
T viNT ANT PRQIECT: 128D14
Title
VSS DQSI N<O: 1>\ g DOSI N<O: 15 SELECTI ON FOR DQS (L ONLY USED FOR X16)
2 V5SS TO DQS PAD BUFFERS Si ze|Docunment Nunber REV
= UDQS ( DQS<1>) ALWAYS ACTI VE ! A DOSSEL A
Dat e: Novenber 1, 2001[Sheet 1 of 1




VB
NETK
I Y, Veats !
1 L=.220 [
VCCX
B
PFLOTK [ [
We2U L] |
L=0.6
5 X16PAD
H‘ VCCX LEVEL
M7
NFTK
= W10
L=10

VCOQ, VSSQ OR HI Z LEVEL

FLOAT IF X16 IS H GH
U3 AND U2 ARE ESSENTI ALLY POWERGATED

DQPAD<7>
5
NFTK
\ 1U
L=3U
V26
NET
We1U ||
L=3
) X16VCCB
DQPAD<8>
M7
NETK— VCOQ, VSSQ
\If\f%U ‘ OR HI Z LEVEL
MR8
NFTK
H We1U
] L=3U

ve1 VINT NODES DQ8 Al
PE By
. We1U ] MB2
‘ L=1U H PF
T L=1U
VB9 J M40
| NFTK “ NFTK
" wesu ' wesu
L=. 22U L=. 22U
M22
NETK el
I~ w=eU H NETK
Il L=."22u W6y
CcCQ L=. 22U

(DQ7) | = DQ7

& DOPAD<7-B5] || DQPAD<7: 8>

VCCX VI_NT

e

Ul

TA
M VINT = vssi

WP1=1U
WAN1=1U

** EN SI GNAL FOR DQPADS(7,8) = VINT
SO ONLY THIS G RCU T CONTROLS THEM

[ Voo - VOO

PAD BI AS| CHI P SI GNALS
X16PAD D@ DQ7 X16VCC X8VCC MODE

o o o 1 1 REDPAD
veex X X 1 o X16

0 voc o o 1 X8

o 0 vceQ o o X4

0 VOCQ veoQ

X4 & REDPAD DECODED LOCALLY
TO SAVE LI NE SLOTS

PLACED I N | OBLK

X4 (1 LLEGAL)

UNI TED MEMORI ES | NC.
PRQIECT: 128D14

Title
1/ O CONFI GURATI ON ( X16/ X8)

Si ze|Docunent Nunber
B | OCFG

Dat e: Oct ober 30, 2001[Sheet 1 of




ERYcee)
v [ ) [nea
PFLOTK *\ Hf PFLOTK
We2U w=sU
iy FUcB L=0. 3U
]
VB4
PFLOTK
ﬁ?H WE1U
] L=1U
MBS ]
HJ NETK '\N’E_?_K ‘ "] DPDB VB2
— | '~ NFTK
1 Le10 _V\#lOU]‘ \L WE20U
== L=0. 220 L=0. 22U =
VR 7 MR6 7 FSDRVB
— NFTK
4 EVR<I> — [ DNETK, %H W=20U
= L=0. 22U
10=0.220 | o1y, |1
- WNI=1U -
MESK
-
9 DPD \‘ W=8U

PHI Z<O>.__ —
(5 PHI Z<0: 1> PHI Z<0: 1> — lus w2 (8 PHI Z10 >
- PHI Z<1>" 1

1=7U TO PONCON T~ CPARL
VWN1=5U Jf; 260F

WP1=2U
VW1=2U TO PONCON
FOR USE | N DETECTI NG " NOREAD' CONDI TI ON

PLACED | N | OBLK

1 VINT VI NT > VSS VSS Uni ted Menories | nc.
= PRQIECT: 128D14

Title
IO M SC CKTS

Si ze|Docunent Nunber
A I OM SC

Dat e: Cct ober 29, 2001[Sheet 1 of




FROM DLL

4 SR
FROM DATACON

VI_NT

[5_OCLK }
| MP4
= pPF
We1U
H LL VI_NT VI_NT
H Y3
TT | We1u WP1=4U & PF wWP1=4U WP1=16U ’\,éilzl w2 PF 60U
./ m WN1=2U f\_\l/\tzu o VW1=2U VWW1=8U H We24U W=24U ‘0—< ou
u3 w OTNXTUF ML4 -
NF *143Mhz*
we1zy||
S {>Q _ 258 ,\P/E3 USED FOR SDR/ DDR
ClL<5> = CL1.5 OR 2.5 we1=1U o W=1U ML3
VRL=1U JIRNC
W=60U
I Mb;lu WWN1=0. 5U =
FROM CONBLK/ POACON VNG LN1=1U
We1=2U
VWN1=1U
6 HZ}
VI_NT
MLO USED FOR DDR ONLY
Hw-lzou FORCED HI FOR SDR
WP1=20U M WP1=60U
WN1=10U W30U fo— '?STFB WNI=30U  «j43Mhz*
-, J 1
Us us o 8 OrF
OTNXTH HJ . ‘j VB
NF ‘ NF <0: 1>
W=12U W=12U
" NF
MNL
VN1=0. 5U
LNi=1U
OTNXTR
QCLKB
VI_NT
12 TNOOT
WP1=36U
VWK1=18U *72Nhz*
u29 U3 [9 PHI Z ]
Z12U <0:1>
WN1=12U
2X , UPPER AND LONER BYTE
United Menories, |Inc.
PRQIECT: 128D14
Title
M vss PHI OT- RI SI NG AND FALLI NG - GENERATI ON
1 VINT 2 VSS PLACED I N | OBLK [Si ze[Docunent Nunber REV/
= B PHI OT A

Dat e: Decenber 7,

2001[Sheet 1 of




DQ<4>
— DPDDI <O>

j = <*2>DPDDI <4> VSS
O D| vs0<1: 12> Dl vs4<1: 2> Dl vs4<3: 12>
lF

DE
AREA—320P AREA=320P
= PJ=161U

S
A
b
:
|

AREA=320P
—= PJ=161U —= PJ=161U

DQ<5>
= <* 2>DPDDI <1>

- = <*2>DPDDI <5> VSS
—J- D|vsl<1 2> D|vsl<3 12> - Dl vs5<1: 2> Dl vs5<3: 12>

%
A
A

AREA—320P AREA—320P AREA=320P AREA=320P
= PJ=161U —= PJ=161U

PJ=161U = PJ=161U

- <* 2>DPDDI <2> [

DQ<6>

. <*3>DPDDI <6> VSS
D| vs2<l: 2> D| vs2<3: 12> —J)— Dl vsé<l: 3> Dl vs6<4: 12>

Dl—f
i
A

R

AREA—BZOP AREA—BZOP AREA=320P AREA=320P
—= PJ=161U —= PJ=161U = =161U —= PJ=161U
DQ<7>
= <*2>DPDDI <3> = <*3>DPDDI <7> VSS
- D| vs3<l: 2> D| vs3<3: 12> —J— Dl vs7<1: 3> Dl vs7<4: 12>
DE DE
AREA—320P AREA—320P AREA=320P AREA=320P
— PJ=161U —= PJ=161U =

PJ=161U —= PJ=161U

DQ<1> HAS 1 MORE THAN I TS EQUIV DQ  DO<14>.
DQ<8> HAS 1 MORE THAN | TS EQUI V DQ<7>
THI'S | S FOR TESTI NG THE CAPACI TANCE VALUE OF EACH DI ODE.

TLDPDDI <0: 15> > pypppr =07 155

.DSPDDI <0: 1> 3 DSPDDI <0~ 1>
12 VEELL DI ODES UNDER THE PADS

THESE DI ODES ARE TO ADD PAD CAPACI TANCE

= <*4>DPDDI <8>
DE
AREA=320P AREA=320P

~ <*3>DPDDI <9>

%

L AREA—320P

S

<*2>DPDDI <11>

A

2R

L AREA=320P

DQ<12>

= <*2>DPDDI <12> VSS

Dl vs12<1: 2> —J)— Dlvs12<3: 12>
DE

DE
AREA=320P AREA=320P
= PJ=161U —= PJ=161U

DQ<13>

= <*2>DPDDI <13> VSS

- Dl vs13<1: 2> D| vs13<3: 12>
DE

AREA=320P AREA—320P
= PJ=161U — PJ=161U

DQ<14>

— DPDDI <14> VSS

- Dl vsl14<l> D| vs1l4<2: 12>
DE

AREA=320P AREA—320P
— PJ=161U —= PJ=161U
15>
= DPDDI <15> o= VSS

j* CPAR4 —J— Dl vsl5<1: 12>
L 01F

DE
| AREA=320P

—= PJ=161U
DQS<0>
= <*3>DSPDDI <0> VSS
—)— Dl vsl6<1: 3> D| vs1l6<4: 12>
DE
AREA=320P AREA—320P
—= PJ=161U —= PJ=161U
1>
— <* 3>DSPDDI <1;D$ VSS
- Dl vs17<1: 3> —J)— Dlvsl7<4: 12>
DE DE
AREA=320P AREA=320P
—= PJ=161U —= PJ=161U

PLACED I N | OBLK

United Menories Inc.
PRQIECT: 128D14

Title
I O AND DQSs PAD DI ODES

Si ze|Docunent Nunber
B PDI _D

Dat e: Sept enber 22, 2001[Sheet 1 of




VCCX VCCX
ML :ﬁ MB1
VCCX PFLOTK ;\ \L PFLOTK VI NT LEVEL TO
WE1U Ws2U SDRB CH P LOG C
9 L=1U e L=1U =
ﬂH .| PELOTK l U2 >0 {8 SDRVCC
1 L=1U p1=8U
| I MEQ« M33 'L| DPDB MB2 VRL=4U
W=1U N TK—) ' NFTK
L=1U PALS \ Il wWe6U
L L=0. 3U L=0. 3U
VB7
NFTK M3
4 TVRPAD I B \‘ NFTK
‘\]l/vzzu ' X\fgusu
JL=0.30 WP1=1U "
- WN1=1U
VCCX
s ﬁ M4 1
PFLOTK
INFTR ‘ .
[5_DDRPAD] H We2U ‘ ?_"fibj 8 Hi l\N/ﬁ#K
L=0.3U VA2 WE6 M2 OPTI ON TO ENABLE LPSDR
= ‘ NFTK L=0. 3U FOR ALL DDR PARTS
We1U —
L=1U
= NESK Vo
|
6 DPD — ] MBE6 \‘ We3U
VCCX LEVEL ‘ NETK L=0. 3U VCCX ‘© OP1
W£10U — I N
L=0. 3U M4 5
= PFLOTK VCCX
SUPPLI ES QH 7 W10U
MB66 | S FAI L- SAFE TO ENSURE L=0. 3U MB68
VI _NT DPD=0 LOCALLY | F DDRPAD=1 MA4.6 H PFLOTK
T N LYLNT WHI CH GUARANTEES CORRECT PWRUP ‘ PFLOTK ) WES5U
FOR DDR PARTS. ) T WE10U L=0. 3U
L=0. 3U
7 PD<1> [0 LPSDR
VSS [7 DQSPD<1> ] Va7 VT
! e I B
] - L=0.3y _JL=0. 34
VCCX “TMB67
3 voox YeeX & | oP2 |~ NFTK
DDRPAD DQSPD<1> TMRPAD DPD = SDRVCC  LPSDR LOO'F \\l WeBU
=VCCX X X 0 ov ov — L=0.3U
X X VI NT o} oV oV
PLACED I N | OBLK
oV VCCQ o} o} VI NT oV
UNI TED MEMORI ES | NC.
( FOR NORMVAL SDR, VCCQ=VCCX )
PRQIECT: 128D14
VSSQ  VSSQ o} o} VI NT VCCX Titl e
VSSO  VSSO o VaCX VI NT VECX SDRVCC / LPSDR GENERATI ON
Si ze|Docunent Nunber REV
**DPD CAN T EQUAL "1" UNLESS LPSDR | S SET A SDROCNF A
Dat e: Novenber 21, 2001[Sheet 1 of 1




vI NT L=1.4U

V\#S 8U
ML28 M7 MR8 MR9 ML29 Mb1 MB2 MB3 ML43 MF5 M6

= =TT = =T

[NE  [NE INE  TNE [N INE _ [NE _ [NE_ INE INE  [NE _ [NE

M8 M7 1 ML27 MB2 MB1 1 ML30 M6 NB5 NB4 ML44 NMBO M79 1
WES. 8U = = =
L=1.4U

VI NT VI NT VI NT
ML15 MB ML1 ML26 MB3 MB4 MBS ML31 M67 MBS NGO ML42 MB1 MB2 MB3

Wﬁﬁ; mﬁffj; Wﬁ#j; vl

[N INE | N [N TN | N INE TN | N I, [NE [N, [N
ML16 ML4 ML3 - ML25 MBS MB7 L ML32 MB2  MB1 - ML41 MB6 MBS MB4
VINT VI NT VI NT VI NT
ML17 M5 M6 M7 ML24 MBO M40 ML33 MB3 MB4 MBS MLAO MB7 MBS MBO
svos<2> Svos<6> SMOS<10% SMOS<14>
ﬂ_r
I, [NE [N, [N N, [NE [N, [N INE , [NE [N, [N e, [NE [N, [N
ML18 M2O MO M8 ML23 MA4  MA3  MA2 L ML34 MB8 MB7 MB6  — ML39 VP2 MP1  MBO
VINT VI NT VI NT VI NT
ML19 MRl MR2  MR3 ML22 MA5  MA6 ML35 M9 MZO M1 ML38 MP3 M4 MBS
Svos<3> SMos<7> SvoS<11> SMOS<15>
ﬂ_r
I, [NE [N, [N N, [NE [N, [N INE , [NE [N, [N e, [NE [N, [N
ML20 M26 M25  M24 ML21 MBO MA9  MA8 ML36 M4 M3 M2 ML37 MBP8 MB7  MB6
SI ZED FOR 100PS/ GATE
PLACED I N | OBLK
United Menories, |Inc.
PROJECT: 128D14
P- CHAN Ws5. 8U L=1. 4U Title
VI NT B N CHAN WS, 8U L=1. 4U ____TUNING GIRCUI T FOR DATA - SDR MODE
VI NT 7N ] VSS 2 VS5 ] [3_SMO6<0: 155} - SMOS<0: 15> Si ze|Docunent Nunber REV|
L B STUNDI N A4
Dat e: Novenber 7, 2001[Sheet 1 of 1




VI NT \L/\;_é gg VI NT VI NT VI NT
M M MB O MA ML28 M7 MR8  MRO ML29 M1 MB2 MB3 M43 MP5 MI6  M77
DMOS<0> DMOS<4> DNDS<8> DNDS<12>
- o
oy Oy o] o oy ©
i i i i
[N INE  [NE | [NE [NE  [NE  [NE [NE INE  TNE | [NE, [NE INE  TNE | [NE, [NE
M8 M MB  MNB 1 ML27 MB2 MB1 NMBO L ML30 M6 NB5 NB4 ML44 MBO M9 M8 L
WES. 8U = = =
L=1.4U
VI NT VI NT VI NT
ML15 MB ML1 ML26 MB3 MB4 MBS ML31 M67 MBS NGO ML42 MB1 MB2 MB3
DNDS<1> DMOS<5> DNDS<9> DNDS<13>
a5 VI NT
M9 MLOO MLO1 MLO2
i i DQEMOS<0>
INE  TNE | [NE, [NE INE  TNE | [NE, [NE INE  TNE | [NE, [NE INE  TNE | [NE, [NE o
ML16 M4 M3 M2 ML25 MB8 MB7 MB6 L ML32 MB2 MBL MBO  —L ML41 MB6 MBS MB4 ORERCRERCR NG
VI NT VI NT VI NT VI NT - =
ML17 MI5 M6 ML7 ML24 MB9 MO ML33 M53 M4 MBS ML40 MB7 MBS NMBY LN [NE [N | NE
MLO6 MLOS5 MLO4 MLO3 —L
DNDS<2> DNDS<6> DNDS<10> DMOS<143] P- CHAN W5, 8U L=1. 4U
—
E— N- CHAN WES. 8U L=1. 4U
INE  TNE | [NE, [NE INE  TNE | [NE, [NE INE  TNE | [NE, [NE INE  TNE | [NE, [NE VI_NT
ML18 MPO MLO M8  —L ML23 M4 M43 MA2 ML34 MB8 MB7 MB6  — ML39 VP2 MP1  MBO M107 MLO8 MLOS ML10
VI NT VI NT VI NT VI NT DQSNDS<1>
ML19 M21 MR2  MR3 ML22 M5 W46 ML35 MB9 M7O ML38 MP3 NP4 MBS
DNDS<3> DMOS<7> DMOS<113 DNDS<15>
o -
ke ke ke ke ke ke ke ke INE  TNE | [NE, [NE
I I I ML14 ML13 ML12 M1l —
INE  TNE | [NE, [NE INE  TNE | [NE, [NE [N INE  [NE | [NE INE  TNE | [NE, [NE
ML20 MR6 MRS R4 ML21 MEO M4O  M48 ML36 M4 M3 M2 L ML37 MBS MD7 MP6 L
Sl ZED FOR 100PS/ GATE
PLACED I N | OBLK
United Menories, |Inc.
PRQIECT: 128D14
P- CHAN W5, 8U L=1. 4U Title
VI NT B N CHAN WS, 8U L=1. 4U . TUNI NG CI RCUI T FOR DATA/ DQS | NPUTS
TMVNT N ﬁ{z V55| [3_DMOB<0: 155} - DMOS<0: 15> DQSMOS<0: 1> Si ze|Document  Number REV
L B TUNDI N A4
Dat e: Novenber 7, 2001[Sheet 1 of 1




vCoQ

MB )
PFLOTK} ] ‘
W=0. 6U
Ve L=10U
HQL3
ML o
PFLOTK -
\L— We, 6U M7
L=20U PFLOTK
VB W=2U
“ PFLOTK ﬁ‘ L=1U
= we2u —
1 ome
\L— We, 6U £ HeP ] HALS
L=20U
vCoQ vCoQ
T Mo Mel |
M2 NFTK o) T
— NFTK W=4U ey
‘ Vel L=. 4U =
= VB )
N NFTK ‘4 H MLO
L VSSQ W=2U NFTK
L=1U We2U
1 L=1U vCeoQ
L vssQ
vCcoQ
VB ML1
| PELOTK Hi WIOU
— I me7 = L5
L=20U rDyse;on H NETK L=0. 3U
T W=1U
L=1U
L vsSsQ
VB .
— | PPLOTK - vHQ
\L— We, 6U
L=20U V33voQ - Hf '\N/nlf12'K
o H NS WeSU
vCoQ - Wl L=0. 22U
M31 V. L=1U N
PFLOTK M4 s T vssQ L VSSQ
oP1 TOH We1U Hf PFLOTK o
5 DORPADC S} L=1u = VEes ML6 ‘ M3
voox Lever ' N — ve2 PFLOT! {ogﬂ” > PFLOTK
H NETK We2 WE2U - vBO ‘
‘o oP2 Jey VR4 L=1U (| =10 prRLATI <] l—
or == \‘* NFTK *l HQL7 L=1U
= LvssQ | We4U
L=.3U .
. *] HN
VCCQ VCCQ L VSSQ
3 VB4 MLS ML9
PFLOTK PFLOTK NETK NFTK
H We1U 9—0\‘ We1U 7\‘ WeaU
] L= ] =1 = LpsDRB We4U L=.4
HJ 25 = au s
NETK
TS I Nt Weats |
MB3 L=1U We2U L=10
U\';:IE ‘ HQL8| L=1U STANDBY ~ SuA
o,
L=1U \‘ ML7 vcoQ KEEPS . 8<VHQ<2. 0
| NETK . OK FOR I <1mA
1 VSS We. 6U
Q L=20U PFLOTK FORCED FAI LURE OF VHQ Yl ELDS | ~3mA
—ol > we1o
Tl VSSQ
DI SABLED FOR SDR- LPSDR PARTS TO SAVE POWER VCoQ
(VCOQ=1. 8V, SO VHQ NOT NEEDED) RV eccogiyeee \‘ PLACED | N | OBLK
(CAN T'SHUT OFF FOR DDR PARTS VDDQ=2. 5, | F [5—~/ass . VsSsQ I
ENABLED | N FUTURE DDR SPECS. ) UNI TED MEMORI ES | NC.
VSS O vss PRQJECT: 128D14
VHQ=VCOQ | N LPSDR, B VSS|—"7 ML8/ 19=LPSDRB_TO PREVENT SNEAK ? FiTe
SHUTS OFF ML = FROM MBO- 19- 15- 14- 18- 26 HALF VCCQ FCAP Bl AS
LPSDR DOUBLED | N\VERTED TO LPSDR2 @ VAo Q' Si ze|Docunent Nunber
TgS/REJ Sgg NO SE GLI TCHES | N B VHOBI AS
VSS/ V! DI FFERENTI AL.
Dat e: Novenber 21, 2001[Sheet 1 of




ESDI O ONLY DRI VES DI NBUF, NOT OUTBUF
XESDI

o
VI NT TV L VOOQ VCCX ,
~VSS 1 vssG PAD 2
_ CFIL3 VSSE3 VSS
64. 4P ESDI O
ESDI O SCHEM TN " CHI P/ ESD" SECTI ON
NEARYTK
We1202U

. DMOS
20 svos— - SMS
21 _pPDDi} - PDDI

XDl NBUF

=DQPAD FOR LVS, ONE LEVEL UP

TO | GBLK LEVEL,
I NDI VI DUAL PROGRAMM NG

DMOS CELL I N DOBLK AREA

SMOS v

(I'N) M
23 FSDRvV}— - FSDRV

24 FSDRVB | - FSDRVB
25 SpbRvec ] SDRVCC

GROUND UNUSED | O S
FOR X4, X8 MODE

26 DPD - -DPD

VI_NT
<QuT>
(27 DoPp—" DD
DOPD 7, 8 USED FOR
X8/ X4 CONFI GURATI ON

T vinT YN

7 Vss 1YSS

TLVHQ

il

/
M)
a
©
T

VSSQ

PLACED | N | OBLK

UNI TED MEMORI ES | NC.
PRAQJECT: 128D14

- FOR FLEX | O CONROL 3 vooo 1 Ve ([Title
22 DI NPAD]- - DI NPAD FSDRv=1=FULL STRENGTH DRI VE . BLK AROUND |/ O PAD
( EMR<1>=0) 2 VSSO . VSSQ _
Si ze|Docunent Nunber REV
FOR LVS=DQPAD __[ﬁ VCCX
FOR SPI CE=DI NPAD 3 VOCX A QBLK A
Dat e: Decenber 4, 2001[Sheet 1 of 1




VI_NT

=< CPAR4
18F
PF

SDRvCC
oL
7 SDRVCC] 1‘
nd

SDRVCC
We1=4U
VWN1=2U
CPAR2
aF

WELUT T
PF

We1=9U
VWN1=3U
" SDRVCCB

9 DN >

= CPARS
L o12F

=

SDvaaf_r]
M21 Q
8 WELUT T
% % pFLJ \_L
We1=2U We1=2U| “We1=2uU
WA1=1U Wa1=1U|  wWa1=1U
— WE1U
Jﬁ NFE = e
(6 EN {}Q I W
iU N
=1U =

L,
J NF

=

| fo3

[
T

T
9

SDRVCC

10 SMOS>

1HH

CPAR6
13F

S| ZED: 1. 5

X
(0.5 OF CPBUF)
VI NT

T viNT PANT

TAI L CURRENT
2 VsS1YSS

2?27?27
2.4V, -15, VIH=1. 7V, VI L=1. OV

PLACED | N DQSCON - LDM U

PLACED | N QBLK- DQ<0: 15> S| GNALS

Uni ted Menories
PRQIECT:
Title

I nc.
128D14

DATA | NPUT BUFFER -
Si ze|Docunent Nunber

B
Dat e:

SSTL
Qct ober

DI NBUF
17,

REV|
2001[Sheet




DDR: READ/ WRI TE LI NE
SDR: READ LI NE

*72Nhz*

DQs *. DQSBR
_RD2 [7_SDbRvVCC

3 DN
DI NCLK| 5
DDR: READ/ WRI TE LI NE
NE SDR WRI TE LI NE
- ML8 7 AEX «720hzx
7 Wby FALLI NG EDGE PATH "o A
WP1=2U [W=2u
VWN1=0. 64U ML7
PF
. LFDL =
) v,
FAST RI SI NG BF
ov
beee WN1=0. 5U
LN1=1U

PLACED | N CONBLK/ DQSCON_UDM LDM ( 2X)
PLACED | N | OBLK/ QBLK ( 16X)

United Menories Inc.
Project: 128D14

Title
FLI P FLOP USED FOR LATCHI NG | NPUT DATA

VI NT
Si ze|Docunent Nunber

vss
(2 vss 15
VI NT B DI NFF

T VI NT L
- Dat e: COct ober 17, 2001[Sheet 1 of




[I1 TMOOT} us
MR9
V26 MP5  OTRB OTR2 —= NF we1=24
4 OIR ﬁ”” WEAU ﬁ”H WEAU 7P el [1Z TROUT] [ [ WU VWW1=1U
} PF ] PF 1 B U 170 ’\F/,lzo
M7 TKOUT=
H NF We1=4U REGPLSB T W=6U
Weau WA1=2U o=
FI D MBL
H nes DEPENDI NG UPON 272 M
We15U T [W=3U
= | VB2
WP1=12U PF
VN1=6U W=6U
| RB ML3
o - NE
i WE6U
[ MLa
- = PF
WasieY 7 Waeu Puo
1
Wiy b | 5 TS
MLS —‘w_au %‘w_au T oA
= N N W | T Wy J;
[ [[Ww6eU = = = NF )
1 I'me
= PF
T We12U
ML7
= NF
WE3U
B TR
FOR READS, |R BUS Ll M8
I'S OPPCSI TE! T VesU _PDG
1
_Imo v M2 _
MLO >—H W=3U —H W3U —H W-3U T Soarz
_ NF NF NF -4
D T Weau £ E — i
ET1F w2 '7 = = =
| M0
WP1=12U © PF
WR1=6U WE6U
VI_NT
[7 EN us H vaEtlllsu
PF
woizs
= MR 3 OTFB
H‘J\ WE6U [Pi
PF
K a I R BUS HAS OPPOSI TE DATA FOR READS
[ OrF | M2 7‘ M1 _ o)
| Ws2U NF WP1=4U SfE2
1NF 1 w2u
KEEP FANOUT OF OTR=OTF - - . DPD 5 PD PLACED I N IQ%BLK
PLACED | N QBLK
. United Menories Inc.
— DOUT
- 13 DOUT] PROQIECT: 128D14
~ FSDRV Title

T viNT ANT

EVvss¥SS, Evao SR (16 vesgYSSR

DATA OUTPUT BUFFER

Si ze|Docunent Nunber
B QUTBUF

Dat e: Oct ober 29, 2001[Sheet




VI_NT

SS codi FSDRV
VI NT Ve Vecom F
T VI NT [Z VsS [3_VCCQ E . 3
’i [7_FSDRV \ PFLOTK
WE10U
MB W
NFTK— L=0. 22U L=0.3U
ESODRVE v’ }J;‘FLOTK
fL GC TO L=0. 36U
8 FSDRVE C0- GC SPACE=0. 2UM
QY cee)
I\/BILT;H HJ VB8
PFLOTK ] r I PFLOTK
L=0. 3U PUGB o W=10U .
: ® L=0. 26U o
1 PUGS | K PUGB2 H“ =2 o H MR2AL MRA2
) PFLOTK PFLOTK PFLOTK
aw‘ N7 WE270U WE90U w_gou
Wt L=0.32U |L=0.32U |_ 0. 32U
WO L=0. 22U MEAZ FOR LPSDR MARG N
NFTK L ‘ V66
8“7‘ VS‘SQ NFTK
L=0. 22U e VWETU TUNABLE
L L=0.22U
VA1 2.5>>10 OHVB
5 PUG (ML)
q
B oo
e —] L=0.26U 5
H 7 P RNL > TUNABLE
* [am‘ MBO 6 6.6,8,10,13. 3
NFTK (ML)
W=7U
L=0. 22U
Mz | M51
VCCX LEVEL ‘ MZ3 “ NFTK
WL
‘l'— T VSEQ W=7U Wetoou W200u Mo
= ] L=1U - L=0.22V i L=0. 22LT7 L=0. ZZLT W=54U
= 1 : % ‘ ‘ L=0. 22U
= NFT! NFT! N
C0- GC SPACE=0. 2U
VB3 VGO
W=120U WE260U
L=0. 3U Hf L=0. 3U Hf MBAL
NFTK NETK 1|, We72U
VEE2Su
NFTK
I vsSO GC TO L=0. 34U
- =
N FSDRV PDG4 L ss0
CCQ PDG3 = e Ve
VB8 ‘ 22U 1
PFLOTK
~ we7U =\
L=0. 26U
NFTK FSDRVE
*‘j V0 = N
MO - SU H We6U
— NETK T L=0. 22U
W=48U
L=0. 22U United Menories Inc.
M70 PROQIECT: 128D14
NFTK PLACED | N | OBLK Title
PEsey PLACED I N GQBLK DATA OUTPUT DRI VER
L=0. 22U LACED | N OUTBUF

=
ALSO PLACED | N DQSBUF

Si ze|Docunent Nunber
B QUTDRV

Dat e: Decenber 4, 2001[Sheet 1 of




R11X<0: 1>
FSR<O0: 1>

o

A

o

B

v
NNNRNE R R R R R

GCLK80 IS NOT cs8/Co

GCLK80 IS C8=0

GCLK81 IS C8=1

<X>=BANK

I'N

[4_TRC99B TKC99Br
[ECA<0, 38> CA<0, 3: 8>
[6_CAB<O, 3: 8> CAB<O0, 3: 8>
[7_TVRDOEE TVRDOFFT
[8_YDELB<O0: 1> YDELB<O: 1> )
[O YCLRKWEO: 1> YCLKWKO: 1>
[0 YCLKR<O0: 1> YCLKR<0: 1>
[I1T RIIX<0: 1> R11X<0: 1>
[12_C119<0: 3> C119<0: 3>,
[I3 DWD<0: 1> DVD<0: 1> T~
[14_DWML<O0: 1> DML<O: 1> T
(15 GOLRBO=0: 15 > OCLKB0<0: 1>7
(16 GOLRBI=0: 15 > OLKB1<0: 1>
@7 BAB<Or1s > BAB<0:1> [

[I8 CAEV<I: 2> CAEV<1: 2> [
[19 CABEV<1: 2> CABEV<1: 23]
[20 CAOD<1: 2> CACD<1: 2> r)
[21 CABOD<1: 2> CABOD<1: 23]

1/0

22 FOL<O0: 31>

VI NT C54L<0: 3>
VSS C54R<0: 3>
VBLH C76L<0: 3>
TKCO9B C76R<0: 3>
YCLKW£O: 1> FOL<O: 31>
YCLKR<O: 1> FBOL<O: 31>
€80<0, 2> FOR<O: 31>
C119<0: 3> FBOR<O: 31>
GCLK80<0: 1> G0<0: 15>
GCLK81<0: 1> YL<O: 511>
ClL<0: 1> YSL<0: 15>
ClR<0: 1> YR<O0: 511>
C32L<0: 3> YSR<O0: 15>
C32R<0: 3> FSR<0: 3>
DVBO<O: 1>
caoLcs
XCOLOD
VI NT C54L<0: 3>
VSS C54R<0: 3>
VBLH C76L<0: 3>
TKC99B C76R<0: 3>
YCLKW.O: 1> FOL<O: 31>
YCLKR<O: 1> FBOL<O: 31>
C€80<0, 2> FOR<O: 31>
C119<0: 3> FBOR<O: 31>
GCLK80<0: 1> @0<0: 15>
GCLK81<0: 1> YL<O: 511>
ClL<0: 1> YSL<0: 15>
C1lR<0: 1> YR<O0: 511>
C32L<0: 3> YSR<0: 15>
C32R<0: 3> FSR<O: 3>
DVBO<O: 1>
[eo Ne:]

FOL<0: 31> |}

23 FBOL<O0: 31>

FBOL<0: 31> [

24 FI1L<0: 31>

F1L<0: 31> [

25 FB1L<O0: 31>

FB1L<0: 31> [

26 FOR<O: 31>

FOR<0: 31> [

FBOR<0: 31> |}

27 FBOR<O: 31>

F1R<0: 31> )

28 F1R<O0: 31>

FB1R<0: 31>

29 FBIR<O0: 31>
30 X0<0: 15>

&0<0: 15>

31 GI<0: 15>

Gl1<0: 15>

our

FLYL<0: 1023> = vr=0- 1023

FLYSL<0: 31> = ver—ora1s

[LYR<O0: 1023> r=7—~vroo-To73s

VBLH
[I_VINT »LT [Z VsSS] (3 VBLH} veLH]

TLYSR<0: 31> =s—vorzpr3Ts

CLEVR<0: 1>

R11X<0: 1>
FSR<O0: 1>

VBLH
j7 CFl L4
7 1. 38N
FARYTK
W£25620U
‘ L=0. 14U
37‘ [
1X I N CPRDEC
PLACED I N TOP LVS
United Menories Inc.
Project: 128D14
Title
COLUWN CIRCU T (2X- TOP AND BOTTOM
Si ze|Docunent Nunber REV|
B CcaL A
Dat e: Decenber 4, 2001[Sheet 1 of




XCHL F<0>
[ VI NT

XCHLF<4>

CI19<0:3> 4 C119<0: 3>, 51 CI19<0: 3>
DVBX<0: 1> 7 0<0, 1 > VSS DVBX<0: 1>
TKC99B 1 3 VBLH TKC99B
GCLK8X 7 GCl 2 Cl<0:1> GCLK8X
FX<0:3,11: 8> 7 i 5 C32<0: 3> FX<0: 3, 11: 8>
FBX<0: 3, 11: 8> 1 FBOL<0 3 11 8>, P C54<0: 3> FBX<0: 3, 11: 8>
GX<0:3, 11: 8> 7 7 C76<0: 3> GX<0: 3, 11: 8>
Y<0:127> 7 8 YCLKW Y<0: 127>
YS<0: 3> 7 9 YCLKR YS<0: 3>
c80 > 1 c80
0119<8: 3> 4 0119<8: 3>
DVBX<O: 1> — DVBX<O: 1>
TKCOOB 1 Cc80=0, 1 TKCO9B
GCLK8X 7 GCLK8X
FX<0: 3,11: 8> 7 FX<0: 3, 11: 8>
FBX<0: 3, 11: 8> 1 FBX<O0: 3, 11: 8>
GX<0: 3, 11: 8> 1 GX<0: 3, 11: 8>
Y<0:127> 7 Y<0: 127>
YS<0: 3> 7 YS<0: 3>
c80 > c80
C119<0:3> COMMVON G- BUS C119<0: 3> C119<0: 3>,
DVBX<0: 1> 7 DOWN CENTER DVBX<0: 1> 0<0, 1
TKC99B 1 TKC99B
GCLK8X 7 GCLK8X
FX<0: 3,11: 8> 7 FX<0: 3, 11: 8>
FBX<0: 3, 11: 8> 1 FBX<0: 3, 11: 8>
GX<0: 3, 11: 8> 1 GX<0: 3, 11: 8>
Y<0:127> 7 Y<0: 127>
YS<0: 3> 7 YS<0: 3>
c80 > c80
CI19<0: 3> c80=2 , 3 CI19<0: 3>
DVBX<0: 1> 7 DVBX<0: 1>
TKC99B 1 TKC99B
GCLK8X 7 GCLK8X
FX<O0: 3, 11: 8> 1 FX<O0: 3, 11: 8>
FBX<0: 3, 11: 8> 1 FBX<0: 3, 11: 8>
GX<0: 3, 11: 8> 1 GX<0: 3, 11: 8>
Y<0:127> 7 Y<0: 127>
YS<0: 3> 7 YS<0: 3>
c80 > c80
I'N .
[4 TKC99B TKCO9Br,
[5 YCLRWEO: 15 YCLKWKO: 1> /o
- YCLKR<O0: 1>
[6 YCLKR<O: 1> 19 FOL<0: 31> FOL<O0: 31> -
[7 cs0<0, 2> C80<0, 2> -
. . >0 FBOL<0: 31> FBOL<0: 31> -
[8 CI19<0 3> C119<0: 3> D
GCLK80<0: 1>™.
9 GCLKB0<0: 1> - -
10 GCLKB1<0: 15 GCLK81<0: 1>T,
- FOR<O0: 31> -
11 CIL=0: 1> RS — FBOR<0: 31>
12 CIR<0: 1> - - 22 FBOR<O0: 31> : i
C32L<0: 3> o
13 C32L<0: 3> - %,
13-85rs0-355 S2R0:3> T3
- C54L<0: 3> i) - &0<0: 15>,
3 s Ee Sars < 23 G0<0:15> PLACED I N COL
> L <l &)
; g ’<8; i C76R< o, United Menories Inc.
M YL<O0: 511> >4 Y[<0 511> e Project: 128D14
FSR<0: 351 TLYSL<0:15> roe-vei<ori5s VBLH COLUMN CIRCUI T (2X- TOP AND BOTTOM
28 FSR<O0: 3> 5 a . -
59 DVBO<0: 1>< DVBO<O: 1> q T YR<O0: 511> 26 YR<0 511> I VINT VI NT [Z V55 (3 VBLH ] VBLH Si ze|Docunent Nunber
o B co.cs
"~ YSR<0: 15> =
27 YSR<0: 15> Dat e: Decenber 4, 2001[Sheet 1 of




XFSR<0: 1>
VINT -, VINT  TMRDOFF , <* 2>TMRDOFF
VSS =5 VSS YDELBLR g2 <* 2>YDELBT,
<* 2>BAB 3 BABLR R11X g2 R11X<0, 1> —
FSR < FSR<O0: 1> T

FSR

TEXT | NDI CATES PROGRAMM NG AT COL LEVEL

. CABEV<2>, CAEV<2>, CABEV<2>, CAEV<2>
XC32EV<0: 3>

EVEN VINT -, VINT CARBO 4
VSS=25 VSS CARBLl o <*2>CAB<3>, <*2>CA<3>T.
C32<0: 3> CALR g C32EV<0: 3> T

CPRDEC2

. CABOD<2>, CAOD<2>, CABOD<2>, CAOD<2>
XC320D<0: 3>

LEFT Rl GHT ODD  VINT £, VINT CARBO ,
LEFT Rl GHT VSSEJ VSS CARBL SE <% 2>CAB<3>, <*2>CA<3>
CAB<8> 1 CA<8> CALR g& C320D<0:3>
. uo Ul C80<0>T" C80<2> CPRDEC2
CAB<O> ' CAB<O> N
<4> <4> <4> <4>
WP1=4U WP1=20U TLCABAE, CAmd>, (ADA>, Chd
WN1=4U WAN1=10U C54<0:3> VINT £, VINT CARBO ,
VsSEl vss CarBl 3E <F2>CAB<5>, <*2>CA<5>T
CAB<8> 1 CA<8> CALR = G54<0:3> T,
ULl Ul Cc80<1>T" C80<3> CPRDEC2
CA<O0> . CA<0> .
WPl=4U WP1=20U SLCABSE2, CASE2. QRS S G502
WN1=4U VA1=10U VINT £, VINT CARBO 5
C76<0:3>  VSSE S VSS CARBL S| <*2>CAB<7>, <*2>CA<7>["
NOTE: C80<0: 1> GENERATED ON LEFT SI DE CALR g C76<0:3> I
C80<2: 3> GENERATED ON RI GHT S| DE CPRDEC2
*72Mhz - all signal s*
DMD = LEFT = EVEN
DML = RI GHT = ODD
VBLH ~ DMKO: 1> \ DVB<O: 1> -
CFI L3 \/\F"l—SGLLJJ41<O: 1=
“T" 280P C1=0 EVEN VWA1=28U obD Cl=1 EVEN
VB
NFARYTK
WE5229U — CAEV<1> ClEV<0> ™ —cABEV<1> | g ClEV<1i> ™
H“] L=0. 14U |
WP1=38U - - WP1=38U
@ WP1=38U —caBon<1> | g ciop<i> WP1=38U
- WRI=190
<I N> VI NT (5yss 1 VSS ~ CAOD<1> } Oi CcloD<0>
VI NT = <l N> <QUT>
1 VINT - WP1=38U -
VBLH <our>  W1=38U o 5AS BABI
3 vBLH [ YBLH TLC1OD<0: 1> 11 CIOD<0:15] [20 TVRDCOEE TVRDOFF™, TLFSR<0: 1> 73 FSR=0. 1> ]
‘ CACD<1: oo - WCAEV=0:1> 5 EvV<0:15] [21 YDELB YDELBT
4 CAOD<1: 2> L2>m , e
TLC320D<0: 3> 3 3500<0: 35] [22 RIIX=0: 1> > RL1X<0:1>r

CABOD<1: 2>T

[6 CABOD<1: 2> 1 C32EV<0: 3>

14 C32EV<0: 3>]

PLACED | N COL

CAEV<1: 2>

[6 CAEV<1: 2>

1.C54<0:3> ¢

[7 CABEVST: 25> CABEV<l: 2>  cr620. 3> C54<0: 3> | United Menories Inc.
8 CAZ0, 3r8s > CA<0.3:8> T - ' 16 C76<0: 3> | Proj ect: 128D14
2 O .DMVB<O: 1> - Title
CAB<O. 3: 75— 17 DVB<O: 1>
[9 CAB<O, 3: 7> r = - 7 C80<0: 1> COLUWMN PRE- DECODERS
(10 DVEO: 1> DMVkO: 1> o 18 C80<0:1> ] Si ze|Docunent Nunber REV
A CPRDEC A

Dat e: Novenber 21, 2001[Sheet 1 of 1




<I N>
[3 CARBO > CARBO ™
4 CARBI~_ CARBL

VINT 5 yss 1 VSS
TV N LV NT =

" CARBO

" CARB1

Col unm Addr ess or

CARB -
Col utmm Addr ess Left

CAL -

<QuT=>

-1 CALR 5 CALR

PLACED | N COL
PLACED | N CPRDEC

Uni ted Menories | nc.

Project: 128D14
Title
COLUMN PRE- DECODER LOGE C
Si ze|Docunent Nunber REV
A CPRDEC2 A
24, 2001][Sheet 1 of 1

Dat e: August




BAB YDELB R11 FSR

LEFT BANK (0 OR 2) O o} o} o}
o} o} 1 1
RI GHT BANK (1 OR 3) 1 1 o} 2
1 1 1 3
VI NT
3 BABLR B | ‘ ML
u4 ‘ WEGU
4 TVRDOFE \ — PF
PI=3U WP1=2U
WNL=1U WNI=1U
LEFT OR Rl GHT
5 YDELBLR HfMZ
WEBU
6 RILIX — PF
. WP1=2U
<01 1> Wi=2U o 3
ESRL | } U6 } us 7 ESR
— MB
H WE3U WP1=8U WP1=28U
NF VWN1=4U WN1=14U
u1}
WP1=. 5U
LP1=. 5U
WN1=. 5U
LN1=1U
UNI TED MEMORI ES | NC.
VI NT PRQIECT: 128D14
Title
1 VI NT 2 VsS R11 FUSE SELECT FOR COLUWNS
Si ze|Docunent Nunber REV
= A FSR A
Dat e: March 24, 2001[Sheet 1 of 1




VI NT YCLKR

32X THESE CAPS FOR CHI P CONTRI BUTI ON

Vss c80 (13.2N) (18.9N)
CDI SB<0: 3> YSEL<0: 1>
C1<0: 1> YSELB<0: 1> VBLH VI NT
YCLKW SPAREN j
— CFI L2 — CFI L3
-7~ 380P “T7~555P
W
XCDEC<0: 63> NFARYTK
C76 ] WEL7470U
YSEL<0: 1> 2 : O, 1> . L=0. 14U
6 D + ‘ el
YSELB<0: 1> 7 B<0, 1, >
Y<0: 1> 127>
8
XD119<0: 3>
C32 BROKEN OUT FOR PRE- FUSE REDUNDANCY TESTI NG DVBX<0: 1> 8
GOLK8X 9
FX<0> 10
FBX<0> 11
FX<11> 12
XSPCDEC<0: 3> FBX<11> 13
VI NT & VI'NT C32<3> 8 X<0> 12
Y 7 Vss C54<0: 3> 9 GX<11> 15
3 FSR<0: 1> C76<0: 3> 10
4 C1<0: 1> SPAREN 11
5 C32<0> CDI SB 12
6 C32<1> YS 13
7 <2 TKC99B 14 -
FUSE<0: 15> 18 71<0: 15>, FZ2<0: 15>, FZ3<0: 15>
SPCDEC
XQFUSE

FZ1<0: 15> 3 FZ1<0: 15> @
Fz2<0: 15> i <0: >7, .
FZ3<0: 15> 5 <0:15>¢

4 C119 GROUPS PER CHLF
- EACH CORRESPONDS TO A C119 ADDRESS
-1 LOAER, 1 UPPER BI T/ GROUP

C1/C32 EVEN OR QDD FX<0:3,11: 8>

A CHLF IS EI THER EVEN OR ODD
(NO M XING OF THI' S)
OR 4:7,15:12

Cl<0:1>

[4 CI1<0:1> — FBX<0: 3, 11: 8>

15 FX<0:3,11: 8>

5 C32<0. 3> > 82<0:3> =
—GX<0: 3,11: 8>

16 FBX<0:3,11:8> X0 EVEN (900)

X=1 ODD (Q0=1)

6 C54<0 3> > =24<0:3> =
= Y<0: 127>

17 GX<0:3,11: 8>

(7 C76<0-3> > C76<0:3> (18 Y<0:127> AO - REVI SED FCAP FCR DAMP CHANGE
TLYS<0: 3> (19 YS<0:3> >
[ YCLKW YCLKW
[9 YCLKR YCLKR VI NT VBLH
10 FsReo s > FROLE gy VN Zvss 055 | VBLH
11 C119<0: 35> > =119<0:3> [ = PLACED | N COL/ COLC8
(12 DVBX<O: 1> DVBX<0: 1> ™ DVBX<0: 1> 0=L- BYTE 1=U- BYTE United Menories |nc.
TKC99B X=0, 1 EVEN, CDD Proj ect: 128D14

(13 TKC99B - Title
(14 GCLK8X GOLK8X COLUMN HALF

C80 Si ze[Docunment Nunber REV
120_C80 A CHLF A0

Dat e: February 4, 2002 [Sheet 1 of 1




[6 YSEL<O: 1>

YSEL<0: 1>

[7 YSELB<O: 1>

YSELB<O: 1>

"~ YSELB<0>

1 YSEL<O>
VI NT J
CDSEL & ML
‘ ML3 QH PF
[ PE -] wesu | |
= e T e gy = =
= T e  vio — [ NB —C N WP1=3U WP1=54. 86U
‘ M7 *QH Mo ﬁow NE WelU ] Wweau WN1=6. 57U WN1=16. 69U
Sl welu L weiu L weiu = =
\j N
NF
j WELU
[— M1
[4 C54 g~
j WE1U . YSELB<1>
[— M2
[3 C32 I NE L YSEL<1>
WE1U J
[ e
] wesu \ \
U6 u4
T\ T\ | |
7\‘ NE 7\‘ NE WP1=3U WP1=54. 86U
TLY<0:1> rgvopr1s
PLACED I N CHLF
United Menories | nc.
VI NT Project: 128D14
VSS Title
VI NT 2 V5SS
1 VI NT L COLUMN DECODE
) Si ze|Docunent Nunber REV|
A CDEC A
Dat e: Septenber 17, 2001[Sheet 1




. CDI SB<0>

—. CDI SB<1>

*143NMhz*

LYSEL<0: 1> gvepr=p-1s

L YSELB<O: 1> _
5 cDlsB" 19 YSELB<O:1>

CDI SB<2 B CPARSG " 143Mhzr Mh
o <2> o *143Nhz*
V\P%=14gu 52F YSEL<0>r"
— CDI SB<3> : —
~= CPAR2
cloP2 | 1a8F
[Pi YOB )
~ C1<0> > = *143Nnhz*
@% Ui UL 1 | S \ U7 YSELB<0>T"
WP1=2.4U WP1=2.4U  WP1l=2.4U WP1=2.4U | CPARA
LP1=0.6U LP1=0.6U LP1=0.6U LP1=0.6U 1=6U WP1=22U WP1=22U " {4sF
WNI=1. 20 WN1=1.2U0 WNI=1.2U0 WN1=1.2U WN1=10U WN1=11U WI=11U —
LN1=0. 6U LNI=0.6U LN1=0.6U LN1=0.6U ©143Nhz*
. CDI SB<0: 3> YSEL<1>T"
[3_CDI SB<0: 3> o= DOES CI OFF CLIP YSEL (READ AND WRI TE?) AR
. <0:1> T -
4 C1<0: 1> 138F
** MARGI N FROM CDI SB TO SPAREN Y1B =
** |'S YCLKW TI MED LATE ENOUGH C11P2 Lpl | *Y1S4E3L|\éqzl* o
=] < >‘!7J
S Cl<l> 7y u2 UL us
: L2 UL Ui CPARS
WP1=6U WP1=22U WP1=22U T 125F
WP1=2.4U WP1=2.4U  WP1=2.4U WP1=2.4U WN1=10U  WN1=11U WNI=11U ——
LP1=0.6U LP1=0.6U LP1=0.6U LP1=0.6U -
WNI=1.2U WNI=1.20 WN1=1.2U WNI=1.2U
LN1I=0. 6U LNI=0.6U LN1=0.6U LN1=0.6U ©143Nhz*
- [10 SPAREN >
VI NT ~~ CPARL
3X SPCDECS 136F
| = TO SPCDEC
(5 YOLRW>—s—||_ 7 FO=4*5U
PF VI NT X63 FOR YSEL LOADI NG TO D98SEL 4X
We14U | MPARL FO=4*18=72
o) PF " YSELB<0> \ ‘ MPAR3
(2 WE6U 1 YSEL<O> I wee3U
F PF VI NT ] PF NF
“1Twe7u | o \‘ MPAR2 ﬂH ARS — =
7 | L NF WE189U
VB WEGU L=0. 36U
‘ NFE We1=22U = AS=200P ]
"] w7y WNI=11U ~ YSELB<1> PS=240U \‘ MPARA
— ~ YSEL<1> I w=63U
[~ MB PFE NF
[7 C80 “ NE HJ MPARG = E
I S C8 BEFORE OR AFTER YCLKW R? WE7U ] We189U
= L=0. 36U
AS=200P
PS=240U
PLACED | N CHLF
VI_NT United Menories Inc.
T VI NT VI NT Proj ect: 128D14
Title
1X PER HQUAD
>—yss 1VSS 17Y- SELEGT FI RES/ HQUAD EACH CYCLE _ COLUMN CLOCK G RO T
_i ( X4/ X8/ X16 ALL THE SAME ! Si ze|Docunent Nunber REV
- ALLOAS SUPPORT OF PREFUSE DATA COVPRESSI ON A COLCLK A
Dat e: Septenber 17, 2001[Sheet 1 of 1




CLESR<0> [~ me2 VI NT
— PF VI NT
WEL. 4U T VI NT VI NT
"~ FSR<1> H Me3 '?SSEN H MeS [2 vss}—YSS, VSS
] 4y ] wea. 4u =
Hj M4 H M2 6
(5 C32<0> C32<0>T" NF NE
= 820> . w1, 4U ] Wl 4u
[6 C32<1i> >S82<1>" ‘ ‘J BT
= 14 TKC99B
C32<2>T, \‘ NF
7 C32<2> lV\#l 20
C32<3>T" —
8 C32<3> . FusE<1s
FUSE<0> @
VB
FSR<O0: 1> iL (=TS
L W3
L U1 us 13 YS >
[3 FSR<O0: 1> j " T VB
XCOL1 NF H NFE WP1=3U WP1=54. 86U
Vi ., VCC FSR<0: 1> CF1 j WEL ] we1u VWN1=6. 57U WN1=16. 69U
VSS =5 VSS Cl<0:1> g P, — — —
5 FUSEN CFUSO g
FUSE<O: 1> -
CO FUSs1
— FUSE<2: 3>
[4 C1<0: 1>
XCOL32
Vi L VCC CXY<0: 3> ,
VSSE5 VSS CFUSO g
5 FSR<O: 1> FUSE<O0:3> 2

COLFUS2

- , W1=2U WP1=2U WP1=2U
. . TLFUSE<4: 7> Wei=2U  WN1=2U WN1=1U VWN1=1U
"~ C32<0: 3> =
YLty [15 FUSE<O: 15> FUSE<0: 15>,
XCOL54 cF .
VI L VCC CXY=<0:3>
VSS VSS CFUSO
2 FSR<0:1> FUSE<O: 3> g 12 CDI SB
—— | cPARS4 CPARB
COLFUS2 S7E P
"+ FUSE<8: 11> N
T CSA=0-3= PLACED | N CHLF
XCOL76 CF76 | United Menories Inc.
Vi L VCC CXY=<0:3> ] .
VSSE3 VSS CFUSO g Proj ect: 128D14
FSR<0: 1> FUSE<O: 3> Title
3 6 —~ CPAR76 SPARE COLUMN DECODE
COLFUS2 31F
. = Si ze|Docunent Nunber REV
1 FUSE<12: 15> A SPCDEC A
(10 C76<0: 3> Dat e: Sept enber 17, 2001[Sheet 1 of 1




1

WP1=1U

[3 FUSEN
us u2
VINT WP1=. 5U L
j LP1=. 5U VPI=TU pes ML VRL=1U
" _FSR<0> [~ Wau 01 mlci<o> | | T 6 CFUSO
PE NE_ WE1U
j VWN1=. 5U Y%
j PE ‘ WP1=1U
Ul U9
‘J V21 \ Ul
\‘ WE1U WP1=1U WP1=1U L
NF VWN1=1U WN1=1U wWe1=1U PE = Vl\/\g1 2l\j\N1=1U
T ‘7 MRO WL=1U iy g5 ] .
— WU NEL_ We1U
- M
FS1
FUSE<O> FUSE<1> | .
-
| ue \‘lNF
WP1=1U L We1U
VN1=1U -
[7 FUSE<O: 15 FUSE<0: 1>
[6 Ci<0: 1> Cl<0:1> I}
[4 FSR<0: 1> FSR<0: 1>
PLACED | N COL
PLACED | N CHLF
PLACED | N SPCDEC
United Menories | nc.
VI NT Project: 128D14
VSS Title
VI NT 2 VS5 i
VI NT L COLUWMN REDUNDANCY FUSE - 1 FUSE
) Si ze|Docunent Nunber REV|
A COLFUS1 A
Dat e: March 21, 2001[Sheet 1 of 1




[3 FSR<O0: 1>

FSR<0: 1>

WP1=1U
VI NT U16 %
j LP1=. WPI=1U p,:,L ML VRL=1U
1 FSR<0> H VNVB:4U Ul =y TLEXY<0> ‘ ‘ CFUSO
] Tweiu
j PF — NF— 'p
L FSR<1> - %2, LNL= Fso T ‘
"L PE WP1=1U
Ut
= we1 uL7 @w
\‘ WEIU wel= L VB
T NF VWNI=1U WPI=1U pr—= M3 VRL=1U
\‘ M2O WNI=1U 5 oxy<1s || :
N eV NEL L WU
i
FS1 .
FUSE<O>  FUSE<1>
WP1=1U
u1s w
VINT WP1=. 5U L D>%
j LP1=. 5U WPI=1U pr—= M5 VRL=1U
‘ MLO 01 WNI=1U 5 oxy<os || :
Weau NE ) We1U
i et T
%DH vN\EzZLu - Fs2
j PE WP1=1U
Ut
‘J VLS u19 w2
\‘ WEL WP1= L
NE VNI = WPI=1U pr M7 VNL=1U
T ‘ VN\E:%U WNI=1U 5 oxye3> || :
T NF NF = YLy
FS3 . ‘
FUSE<2>  FUSE<3>
. FUSE<0Q: 3>T PLACED | N COL
[6 FUSE<O: 3> PLACED | N CHLF
PLACED | N SPCDEC
[4 CXY<0: 3> CXY<0: 3>1]
- United Menories | nc.
Project: 128D14
Title
VI NT COLUMN REDUNDANCY FUSE - 2 FUSES
> VSS VSS Si ze|Docunent Nunber REV
T VINT VI NT A COLFUS2 A
Dat e: March 21, 2001[Sheet 1 of 1




B = B I_ O/\/ SPCDEC<0> SPCDEC<1> SPCDEC<2> SPCDEC<3>

R11B R11 R11B R11 R11B R11 R11B R11
= ) = = = = ) )
ENABLE F20<03 o, FZ0<13 F21<03 . FZl<13, F23<03 ., Fz2<13, F23<0% o FZ3<1> o
RFOO RFO1 RF10 RF11 RF20 RF21 RF30 RF31
""""""" cruso T T T T T T T T g e
FCl c1 FCl F20<23 . FZ0<3 Fzi<2 Fzi<3 Fz2<2 Fz2<3 Fz3<23 . FZ3<3
DEFAULT: NB  <0> RFO02 RFO3 RF12 RF13 RF22 RF23 RF32 RF33 ‘ I
B <1> = = = = = = = =
ot R o KT s KN e R S . S Gh . o
SEE TABLES BELOW FC2 F20<4> o, FZ0<5> o Fzl<4> o FZi<s> o Fz3<4> o FZ2<53 0 Fz3<4>  FZ3<5
RFO4 RFO5 RF14 RF15 RF24 RF25 RF34 RF35
[40 [40 o) o) [42 [42 [43 [43 @ 2
FC3 Fz0<6 1E9 Fz0<7 1 Fz1<6 1 Fz1<7 1 Fz2<6 10 Fz2<7 1 Fz3<6 1 Fz3<7 1
RFO6 RFO7 RF16 RF17 RF26 RF27 RF36 RF37
"""""""""" uso T T T e T T T T T
FC5 FOA4 C54 Fca F20<8>  _, FZ0<9> o Fz1<g> o FZi<9> o Fz3<8> FZ2<9> o Fz3<8> FZ3<9> o
DEFAULT: NB NB  <O> RFO8 RFO9 RF18 RF19 RF28 RF29 RF38 RF39
NB B <1> = = = = = = = = %4
B NB <2> = = = = = = = =
FC5 Fz0<1 Fz0<1 Fzi<1 Fzi<1 F23<10p, FZ2<1 Fz3<1 Fz3<1
B B <% RFO10 RFO11 RF110 RF111 RF210 RF211 RF310 RF311
""""""""" ceuso T T T e T T T T T e T
FC7 FC5 C76 FCs FZ0<12p, o FZ0<13p Fzl<i2p FZi<13p o Fz3<l2p FZ2<13p g Fzd<l2p FZ3<13p o
DEFAULT: NB NB  <O> RFO12 RFO13 RF112 RF113 RF212 RF213 RF312 RF313
NB B <1> = = = = = = = = C ? (5
B NB <2> = = = = = = = =
5 B <as FC7 Fz0<1ap, FZO<i5p Fzl<iap FZi<i5p o Fz3<1ap FZ2<i5p g Fz3<1ap FZ3<i5p
RFO14 RFO15 RF114 RF115 RF214 RF215 RF314 RF315
DEFAULT: C32<0> DEFAULT: C32<1> DEFAULT: C32<2> DEFAULT: C32<3>
Uso Uso Uso Uso
FC3 FC2 C32 FC3 FC2 C32 FC3 FC2 C32 FC3 FC2 C32
NB NB <0> NB NB <1> NB NB <2> NB NB <3>
NB B <1> NB B <2> NB B <3> NB B <0>
B NB <2> B NB <3> B NB <O0> B NB <1>
B B <3> B B <O0> B B <1> B B <2> PLACED | N CHLF

United Menories Inc.

Z0<0: 15> T, .
Project: 128D14

!

2 FZ0<0: 15>

3 FZi<0: 15> FZ1<0: 156> [ Title
vss _ FZ2<0: 15> = COLUWN FUSES PER HQUAD
1 VSS 4 FZ2<0: 15> : Si ze|Docunent Nunber

Z3<0: 15>

5 FZ3<0: 15>

!

B QFUSE

Dat e: Decenber 4, 2001[Sheet 1 of




XD119SEL
VI NT YCLKR
VSS  DATAEQB
YCLKW  YWLTI9
Cl119 DATALNB

TEXTED FOR FO, 11 C98=0

C80 DATALN 4
D119SEL OTHER CASES ARE:
C119 O 1 2 3
XDAMP<O, 11> . F'SsS 0,11 1,10 2,9 3,8
VINT -, VINT DATAEQB g <* 2>DATAEOB,
VSS =5 VSS FB § FBX<0, 11> F'SsS 4,15 5,14 6,13 7,12
VBLH 25 VBLH DATALN < <* 2>DATALN.
T EX<0, 11> a2 F DATALNB g <* 2>DATALNB
GDP g GDP<0, 11>
DAMP EVERYTHI NG | S DUPLI CATED FOR EVEN ODD AS VELL

XGVUX<0, 11>
VI NT 1 VI NT GDP 3
VSS > VSS GCLK8X a

G
GVUX 5

GDP<0, 11>
<F 2>GCLKSXT
GX<0, 11>v

-

[4 YCLKW> YOL KW, TLEX<0> 10 FX<0>
5 YCLKR YCLKRI T.FBX<0> 11 FBX<0>
[6 80 > B0 TUEXS11> 75 pxeirs
c119™ — FBX<11>
g . <13 FBX<11> > _ _
[7 cito9 > C119: B - 13 FBX<11> X=0 EVEN ( CD=0)
[8 DVBX<O0: 1> > DMBX<O: 1>, TLGX<0> 14 CX<0> X=1 ODD (CO0=1)

GCLKS8XT™ GX<11> e ex=TTs

%

PLACED | N COL
PLACED I N CHLF

Uni ted Menories | nc.

VBLH .
Q Project: 128D14

VI_NT

VI NT 5 VSS VSS 3 vBLH LYBLH Title
I NT

1 DATA PAI R FOR C119

<

Si ze|Docunent Nunber
A D119BLK

Dat e: Decenber 4, 2001[Sheet 1 of




*143NMhz*

U3 1 7 DATAEQB >
— CPAR4

WP1=28U

VW1=14U J‘ 28F

TO DDRV 2X

YV08B FO=24
3 YCL P
u13 U1 4 [8 YWL1O >
—~ CPAR1
[5_C80 WP1=2U WP1=3U T
VW1=2U VW1=2U J— 27F
TO DAMP 2X
[4 _C119 FO=14U
TO GMUX 2X
FO=13U
LPl o 7u LPl o 7u
u22 b 1 >¢ D>o @o @x — [O DATALNB >
[6_YCLKR & ——~ CPAR2
WP1=2U {poon WP1=6U WP1=4U 36F
VWN1=2U LN1 o 7u LN1 o 7u VWN1=3U VWN1=2U —
TO GVUX 2X
FO=16U
TO DAMP 2X
FO=6U
4 10 DATALN >
— = CPAR3
37F
PLACED | N CHLF/ D119BLK
United Menories | nc.
VI NT Project: 128D14
VSS Title
VI NT 2 VS5
1 VI NT L DATA PAI R SELECT FOR C119 ADDRESS
) Si ze|Docunent Nunber REV|
A D119SEL A
Dat e: Septenber 17, 2001[Sheet 1




TRANSI STORS M28, MB1 ARE FOR LAYOUT BALANCI NG PURPCSES

DATALN
N
7 DATALN
VI NT LopP
ML9jvvt4u 1 N
HM PF W=y
e L -
V\;’:4U ‘ VI NT
VBLH VINT wer aul ML
pr [ M5 Y I PP |os— o or >
| WEL. 8U ! DFE VL. 8U
*143Mhz* = 5 o
T eF ! ML4
aE> R el - [ U C W2 4u
VBLH i NT T oPAR? lNF P
ﬁﬁ— PF YL 8u 1] 141 MLO - FDAALTE o
we25U7 VB ;'M«xzz Tvvel 4y DATALNE 3
] W PE Wl 4U | pE W, 84U | |—
B Hi‘*’ﬂn NT — DATALN vrakd
PF g MB —
W17U . DATALNB W2, fU lW=1 U L'WZ == CPAR3 DATALN
WE25U| MB _— WL, 4U 0. 55F L
% LT} L b T 1eL 4V |
*, PF VBLH VI NT
ML9D
PF th 8U \’)@1 o jvvmu
*143Mz* HM DBT&\ DFFB® HM PF
6 FB 71 PF — ML8D
i) VI NT —= CPARL PF
DFFB j M31 J: 6. 8F We4U ‘O_(
T VINT Wel. 4U i ML7D ¢
NE
W1, 8U
ML4D
w1 su
_LN
VELLS MOVED FROM VCCX TO VI NT )
o
DATALNB
PLACED I N QOL
PLACED | N CHLF
PLACE | N DI19BLK
VBLH
VI NT Vs o UNI TED MEMORI ES | NC,
VI NT VBLH PRQIECT: 128D14
T VINT VBLH A0 - BETTER BALANCED Title
DATA SENSE AVP
Si ze [Docunent Nunber REV
B DAVP A0
Dat e: February 4, 2002 [Sheet 1 of 1




7 DVB |
*143NMhz* .
=%
M4 6 | LW
W=28U | |
NF [
—_ NE6
WE. 84—
NF
DWP
)
DVBP
)
*143Mhz*
S o
75—
Wedsu| JZF
NF [ L]
~ MB1 ‘ } I VI NT
We. 84U
[ ~p8 MB1
= — Wel. 7U H PF
NF WESU
VI NT ‘ } M7 9
VI NT NF
TN We4U PLACED | N COL
= PLACED | N CHLF
PLACED | N D119BLK
2 VSS
= UNI TED MEMORI ES | NC.
PRQIECT: 128D14
Title

I NPUT DATA DRI VE

Si ze|Docunent Nunber
A DDRV

Dat e: Decenber 4, 2001[Sheet 1 of




pi

(3 _CGDP

GCLK8X

_GRP
> - VB2
ui | L WES6U
WP1=9U P
WNI=7U

AD=27P
PD=27U

1 VI NT

VI_NT

2 VSS

*72Nnz*

5 G>

PLACED | N COL
PLACED | N CHLF
PLACED I N D119BLK

UNI TED MEMORI ES | NC.

PRQJIECT: 128D14

Title
DATA SLAVE AND OQUTPUT MJUX
Si ze|Docunent Nunber REV
A QAVUX A
Dat e: Cct ober 24, 2001[Sheet 1 of 1




XESDI N<O: 7> LDM UDM ESD | N CON BLOCK
Vi CSBPAD, RASBPAD, BPAD, WVEBPAD, VREFPAD, CKEPAD, CLKPAD, CLKBPAD
CL

wp BNK=0: 3 :>BANK CONT

<* 4>REFPRE |~

3 5, REFPRE ;g
OCK/ PONER CONTROL (1 NCLUDED VDCPASS/ FCAPS) 3 VSS ACTI VE 79 -

XCONM SC 3 VBLH BKCOMX 50

4 BST PREBCOM 57

5 JOLK Al NB<10> 53

g2 READ CL<115, 2> 55
CONTRCOL | N DECCI)I NG 7 R RBceND 24 :

& WRITE KBCEND 55
XCPBUF<0: 3> g YCLK SRC 52 )

DLLOFF LRX

uL CL<115>7

Ul
VI NT VI NT CMOS<O: 3> mCL<1>

1 . 3
VSS > VSS CPDDI <0: 7> 2 WI=1U WP1=4U
TUNC WN1=1U WN1=2U
XCOVDEC VI NT LCKE
VI NT Cs VSS NOBANKB
VSSs VE VCCX JCLK
LCLKB BAI NB<O: 1> CKEBX PWRUP
LCLK TML.DB 4 BSTCOM DPD 45
RAS BKCOM<0: 3> 7
CAS TINB<12> 7
1

COVKO: 6>
QUT- MULT- RI GHT

giee
72 CL=0:3, 15, 1155} .CL<0: 3, 15, 115> + B
_73 [73 BAB=0-3> } . BAB<O: 3>

XACTI VE _ = . —

1 VINT  KCLKBD O 1 VINT AI'NB<O: 6, 9> NB<Q: 6, 9> 74 CI19=0: 35 C119<0: 3>

3 vss REFBSY 1 vss S DRVCG, 75 oR_"~ QLK

2 TNRPAD 2 TMRPAD SI NVWCC T NWOCS,

2 VR TE ;5 2 MRs<0: 2> | NTVCC NTVCC o QUT- BANK

2 ACTCOM  READ 2 LPSDR EMR<O: 2> 1>, TNPEN™ 5 rwvgeaso7s) . TMB<26: 275

2 KCGLK  ACTIVE 2 REFPRE CL<0: 3, 15> B e

¢ srer BL<I1, 2, 4, 8, 9> ; <QUT- RABLK>
ACTI VE & PWRUP SRcko! 6> 5T REFBRAE | REFB, RAE -
XMRSCLK VRBLK " RONENE
<I N- PADS> <ouT- o> 52 ROVENS i
[5 CLKBPAD} - CLKBPAD (28 CAB<0,3: 85} . CAB<0, 3: 8> [53 TCIKRE LR} . LCLKB, LOLK XDQSCON

KPAD ™. CLKPAD [29_CA<O, 3: 85} ) CA<O, 3: 8> 54 REFTNCB — REFI NCB

[7 RASBPAD} . RASBPAD  [30 CAEVRII 25} CAEV<1: 2> [55 TRYINCB . 1KYI NCB

8 CASBPAD . CASBPAD 31T CABEV=I 25 . CABEV<1: 2> [55 TKRESBKRC . TKRESBKC
] CKEPAD

CLK

RPROONOUOAWNE

- s 9 CKEPAD] 32 CAOD<1: 25}~ - CACD<l: 2> 57 TKRESY ] - TKRESY
LWEO: 3> g LWkO: 3> - 'K
PSE&B%V%E ) S‘DPSET<° =i (10 CSBPAD}- CSBPAD [33 CABOD<IL: 2>} CABOD<1: 2>[58 TKBCI NCB | TKBCI NCB
7 RVCS e
BST g=BSL™ TT VEBPAD]— - VEBPAD (34 YCLRRZ0: 35} . YCLKR<O: 3> [59 TRRESX} - TKRESX
RC;?\T/ STUEE 12 LDOVPAD} - LDVPAD 35 VCLRWED: 35} YCLKWEO: 3> (55 TrRpAD}- TMRPAD

13 UDVPAD . UDMPAD 35 oI RE0=0-3=] . GCLK80<0: 3> 5T TR Koo TKI N99
14 VREFPAD - -VREFPAD (37 i R81<0: 35 |- - GCLK81<0: 3> 57 1oy~ - | BON

6 TX<O0, 1, 8: 10>
4 <IN LERT> ~ REGA, REGH 38 TKCO99B T Ticaos <Ot Doow “WRI TE, DDRCO 7 D
3 . r : i
H 15 REGA REGH— - <QUT- LEFT> 63 VI TE, DDRCO B TKALR, MRS TKD<0: 3>35
10 16 PWRUP, ECLKI -PWRUP, ECLK [39 DCLK—"- DCLK " T NB<7> TKVS'-DB
11 I o 64 ALR AVB |- - ALR AVB A1 NB<0, 10, 11> TKRESALL 6
i ~RSDLL<1> :
17 REGPLSE REGPLSB 40 RSDLL<I> <OouT- ALL> BKCOVKO> TIN<O, 7,10, 11>27
- '~ BAI NB<O: 1> o o COVkO, 2: 6> M<0' 23>
18 BAINB<O: 1> [A1_TRFSET}-"- TKSET 65 TRRESALL 1 REsALL 12 STRNeC TKACT%%
iy ” ” XBVCC TKFSET:
(a7 TRETNC] - T e (66 TWVEN, DPD " TMEN, DPD
; 19 ATNB<0: 11, 99> A+)llegOl 1. 99 145 SRosD 4 | [ SRo<2: 3> 0O TMENLDPD T 12 TVPEN TE
! <l = ~,
i [20 TX<0,1, 810> | <OUT- DPATH> __ 67 TRVSLDB }— - TKVSLDB 18 TkrESBKC TMB<26: 27533
T TVOVOE (32 DM NR=0: 15} PV NR<0: 1968 EvRE0r 15 1"+ EMR<0: 1> i
o 21 TVOVCF - 32 DM NR<0: 15} 68 EVRZ0: 1> <G TMBLK (bl ock resi zed)
YNT =1 ¥'SE‘T TMESLIZ 5 22 TINB<7> |- 1! NB<7> 45 DM NF=0: 15} - PM NF<0: 1369 7T R0, 7, 10, 115+ TI N<O, 7, 10, 11>
< 2 6 " =
VBLH VBLH _ KCLK <I N-RI GHT> _ = TKD<0: 3> i - TM<10: 23>
oK ‘31 REF REFPRE g >3 SDRVCC — - SDRVCC 46 TRD<0: 3> 70 TMELD: 23> L United Menories Inc.
REFBSY ° QUT- | OBLK 71T VREF_ JCL ~, VREF, JCLK VBLH )
REFDEL i ~ . o Project: 128D14
24 XIG6VCC} -+ X16VCC [47 NOBANKE |+ NOBANKB .
XSRVBLK VINT e VBLH Titie
VINT £, VINT REGPLSB Dgs<o: 1> [48 REGV, iTZ - REGV, HI Z T vinT AN | P | BLock
Vi1 VoS shecoros : m [TV TP VoK, VPP CH P CONtrol Bloc
iSREF =2 SREF  GRSELF 5 PH7T0-—SR_. PH Z10, SR ¥ DQSEN<O: 1> ryeg|VSS VO S ze|Docunent Nunber REV/
SRVBLK  EVCC. LPSDR 77 VBLEQ vPL—~ - VBLEQ VPL | g CONBLK A
27 X8VCC, LPSDR 3 ! (50 _RCLKB] RCLKB Dat e: Decenber 21, 2001[Sheet 1 of 1




VI NT
VINT 1N

VSS5vss

= VI NT VI NT
ML7 V3
H PF ﬂH PF *143Mhz*
} I\\g:lou TT W=10U o {10 WRI TE]
(3 ViRCOM . _
2 @H NF ‘& WRSETB WP1=36U ~~ Cpar5
FROM COVDEC  \Welou Ny | 700F
VI_NT VI_NT i
M
»—OH PF *143Mhz*
10U UL o
4 RDSETB wei=3eu - SBars
VN1=18U =
9 TVRPAD Vj\”' VINT
MLO M1
TOH PF f QH PF *72NMhz*
} WE10U TT W=10U ul [12 ACTIVE
N ActéeTR wi=3eu - GBALt
T IWE10U VWN1=16U —
VI NT
[ s
- welu =)
KGR
FROM CLKGEN
VB
FROM REFDEL |~ NE
I— We40U
WP1=14U L
WPL=1U WI=5U  \wio70 = PLACED | N CONBLK
VWN1=1U United Menories, |Inc.
PRQIECT: 128D14
Title
LOCKOUT THESE COMMVANDS DURI NG REFRESH CYCLES < DOACT' VE / . Rn'?‘D / VRITE GENERATI ON -
| ze cunent u er
A ACTI VE A
Dat e: Cct ober 12, 2001[Sheet 1 of 1




3 JCLK

VI NT VI NT VI NT
PF W':vzltzg M
WEBU We2u WP1=36U
H »—QHPF PF] lo— VW1=12U
[4_BSTCOM N} i\ L }u1 1 8 BST
. NFH ‘ ~—— Cparl
.q W:Gj, 500F
WP1=1U NE
WP1=2U VWN1=1U H WE12U
WA1=1U VB wei=6l
RAPSET<0%7 —— NE VWA1=3U Y3
U7 Ws1U ™ L] NF
RAPSET<1>n VD HlVV:SGU
WP1=1U PF
VW1=2U WEL =
Ll
Hp®(7_SDRVCC
NF
— We1U
WP1=2U
RAPSET<25 WN1=1U 5 LWEO: 3> | - LW.O: 3>
RAPSET<3>H:E‘>07 [6 RAPSET<0: 35} - RAPSET<0: 3>
WP1=2U
VWN1=1U PLACED | N CONBLK
INH BI T BST | F ANY READ AUTO- PRECHARGE | S SET,
VI_NT Uni ted Menories, |nc.
VINT 4/ NT OR THE PART | S BURST- WRI TI NG CROIECT: 128D14
VSS 5 ss (DON' T NEED WRI TE AUTO PRECHARGE S| NCE LWK=1 ANYWAY! ) Titl e '

BURST STOP DETECT

Si ze|Docunent Nunber
A BST

Dat e: Cct ober 6, 2001[Sheet 1 of



[T0_TMLOB] VI.NT v
ML3 VINT VSS 7 vss]
LOWIF CS USED FOR T- REG LOADI NG NL [ o2Vss]
( NOW SET=VI NT) == We1u H LS VE =
3 LCLKH LL "] W-1UuCS FOR MRS
(Ns_SI ZED HI GHER TO_GET ~0'S T;—|RU
FASTER, F B4 ON, SET-UP TIME ML4
4 LCLK T EEyPL=1U CAs OO'\/Koj sk RPARO 9 vRscom
ML VE13: 25 o RAS Wp1=24U T s6 *
=0. WP1=1U = F
_ NF WN1=0. 5 - LRAS WP1=3U WN1=6U WP1=16U ——
H—\_lvt14u LN1=1U WAL=1U > WN1=1U WNI=3U VR1=8U =
5 RAS} 1 Juto COoMve2z [ RPARZ <5 pPREBCOM
1 1 luis 1 1
— V4 — cs | — —< CPAR2
CPAR20 — PE CPARLO We1=8U S00F
70F=— WE16U 50F— WP1=2U WN1=2U —
WK1=3U
u30 COvklz ) RPARL v ReFcam
luzo hs 1
WP1=8U T~ 60F
NE WP1=1U W1=2U WK1=2U =
L—‘; We14U VWN1=1U LGAS
1
& CAS ¢~ TT ﬁ 1 OOM<3j ik RPARS 5 acTcam
cPART [ s cPARLL [ —— 1
70F = Tw:mu 50F= 100F
VWi=3u WA1=4U N
e WU WNI=3U
— We14U WNL=1U P
7 s} J\_l Ll 4 ‘ u24 COvkaz o) RPCRA 5 vircow
L Tjﬁ s |U23 — CPARL4 1
cPAR22 [ —'bF cPARLZ | We1=9U T 220F
80F = TVV:lGU 50F = WP1=3U WN1=3U —
. RPARS _a
w OOM<5J> O W@ RDCOM
NE WP1=1U LvE —= CPAR4
H;le\t14u VWN1=1U LV 1 250F
1 - RPAR/ LABELS FOR
B VEF— TT 7 PRI NTI NG | N EPI C
= VB ==
CPAR237 — PF L 50F
eoF‘LT T W=16U = WP1=6U
VK1 =6U
We1=10U w COVK6>T RPARS @ BsTCOM
LBAOB_ "3 WN1=5U . £ CPARS 1
‘LB7> {%@ T BrOOWKO> L 2s0F
—= CPAR19
380F
= ** NOT USED NOW *
BAI NB<O: 1> We1=2U WP1=6U FOR POSSI BLE USE | N LOADI NG TEST
mﬁ VWN1=1U VWN1=3U MODE REGQ STERS
: TO TMBLK
D 4‘ :&o {%@ 12 TINB<IZ> ]
_ NF COMVKO: 6>L_[13 COVED: 65
J\_l \_"l‘t“u )U32 5| BKCOMK1> COVMAND TABLE
_BAI NB<O> cARLE 01 COMMAND - CS# RASH CASH VE#
—= CPARL DESL 1 X X X
—— Tj MLO WP1=20U 350F FIBKCOVKO: 3> oy pommrenas MRS 0 ) ) 0 COVKO>
CPAR24 — PF VWN1=5U = : REF 0o O 0 1 COMK1>
170F= T W=16U PRE 0o O 1 0 COMk2>
ACT 0o o 1 1 COW3>
VIRT o 1 0 0 COvka>
READ 0 1 0 1 COWk5>
BST o 1 1 0 COVK6>
CPAR7 )us3 5 BKOOMK2> NOP o 1 1 1 COw7>
40F == - 10
L =< CPAR17
B r’:‘/'lil — Vvﬁlizégu | 300F United Menories, |nc.
J\_}*\_vl\#mu N PRQIECT: 128D14
. BAI NB<1> 5 LBALB )use 5 BKOOMK3> Title
11
hS TT Vo 7 I COMMAND DECODER
CPAR25 — PF =< CPAR15 We1=20U 320F Si ze[Docunent Nunber REV
170F= r We1l6U 30F VWN1=5U = PLACED | N CONBLK B COVDEC N
- Dat e: October 12, 2001[Sheet 1 of 1




VI NT

FOR 100mA: ML=. 73U
33mA/ VDCPASS = 33mA/ 3000U Cl1=18/1eg
1mA/ 91U C2=5/1eg
(.33nmA&/ 30U) x 100 | egs Me=. 2U
VBLH
FOR 100mA:
33mA/ VDCPASS = 33nmA/ 2000U
(.33nmA&/ 20U) x 100 | egs
VCCX VCCX
VCCX VCCX T VCCX
‘o, OT o I N
GA ML REGA1U (L M2 REGA2U (L M3
- PFLOTK PFLOTK PFLOTK
\7 W=2000U \7— W=1000U \ *— W=500U
L=0. 26U L=0. 26U L=0. 26U
o I'N [o1 or
VI NT
T
VCCX VCCX
VCCX VCCX T VCCX
‘o, OT o I'N
GH M4 REGQ 1U L M6 REG 2U L MB
- PFLOTK PFLOTK PFLOTK
\7 Ws500U \7— Ws200U \ *— W=200U
L=0. 26U L=0. 26U L=0. 26U
o I'N [o1 or
VBLH
Q
NOT SI ZED
VI_NT VBLH
_ CFI L1 _ CFI L2
“7-13. 61N T40. 69N
M_LVS13
NFARYTK
W=1014540U
L=0. 14U

1 VCCX

VCCX
JAY
VCCX

VBLH
3 vBLH - YBLH?

VI NT
VCCX VCCX
VCCX T VCCX T VCCX
0, or o 1N
REGH M7 REG 1L L M8 REG 2L L MR
= PFLOTK PFLOTK PFL
\7 Ws500U \7— Ws200U \ *— W2
L=0. 26U L=0. 26U L=0.
o I N ‘o, OT
1 ]
VBLH
Q

5 RECA I~ REGA

5 REGH T~ REGH

PLACED | N CONBLK

Uni ted Menories Confidenti al

128DDR

I nc.

Pr oj ect :

Title

Vol t age Down Converter PASS - CENTER CASE

Si ze|Docunent Nunber REV|
B CONM sSC A
Dat e: Decenber 10, 2001[Sheet 1 of




VI_NT VI_NT
We2U U VI_NT P n2
L=0. 3U | | L=0. 3U VB
PFLO S PFLO Ve1U VI_NT VI_NT VI NT VI NT
oare ﬁvH ) ML1 ML4
PF PFE PFE PF
J_3F Hw-su >—0Hvsf-6u H N H WE28U
T e b L 7 _OOT
oONL = | CPAR3 NEO Jl\'/\lan CPARS w7 Jms racas
—= 3F =< 20F NF
HW:lU ’*HW=3U H We4U H W:N:LF4U
= = €1 =
| cPArRa
~<2F
T
[5_PAD
—1C %%
— L=2U
— NFTK
TAI L _CURRENT = 320 uA
(VI NT=2. 2, - 15, VREF=1. 4)
(VI NT=2. O, 55, VREF=1. 25)
PLACED | N CONBLK
* USED FOR RAS/ CAS/ WE/ CS
UNI TED MEMORI ES | NC.
PRQIECT: 128D14
VI_NT Title
CONTROL | NPUT BUFFER
VI NT VSSs
VI NT 2 V5SS Si ze|Docunent Nunber
- B CPBUF
Dat e: Oct ober 19, 2001[Sheet 1 of




VD
PF
ﬁvH WE3U
ACTI VE BANK
<0: 3> _ ABANK
3 BAB P
u13
4 TMALS \
=VSS FOR CYDEL! WP1=1U | ur 6 YDELB
VWN1=1U
WP1=8U WP1=24U
WN1I=4U WN1=16U
— MLO
—H WE3U
NF
ML3
WE3U \
NF [
‘ j WU
wWP1 YDELTB
WP1=1U WP1=1U — NF ov
VWN1=1U VWN1=1U VinL=1U ],: YDELTB ‘ NEME
= WU
1
R10x>>YDELB=0 —= CPARL
DELAY=6. 8NS AT 2.3 105 5F
= DELAY YDELB FROM BAB TO TRAP
. ROW ADDRESSES
- i :
5 R10<0: 1> R10<0: 1> TRRD=?"?
BLKSELB RACE | N ARRAY?? SET DELAY BASED ON REFRESH CYCLES ! !
UNI TED MEMORI ES | NC.
SAME AS YDELB/ ARRAY?? PROQJECT: 128D14
Title
VINT CONBLK - YDELB DRI VER
PLACED | N CONBLK| _
1 VI NT VI NT 5 VSS VSS PLACED | N RONMCONSi ze|Docunent Nunber REV/
L A CYDELB A
) Dat e: August 24, 2001[Sheet 1 of 1




DPD | S FORCED LOW AT

| OBLK/ SDRCONF | F DDRPAD=1

TO GUARANTEE LPSDR=0

AND THEREBY CKEBX=0 AND DPD=0

4 CKEB
VCCX LEVEL
CKEBX=0 | F LPSDR=0
=1 NORMALLY (I F CKETTL NOT | NVVOKED)
1" VOCX | pppg 77 VOCX " VOCX 11 VOCX
VCCX
VB MLO
PFLOTK * PFLOTK PFLOTK PFLOTK
[5_BSTCOM DPDSET HH = We3U 9—0\‘ W=1U H We2U H :
"] L=0.3U "] L=0.5U j L=0. 3U . _
tha tw = 3 0
NFTK NFTK NFETK
— Vesu_ — W=1U 7‘ We1U
WP1=1U WP1=1U ]M; ' L L=0.3U L L=0.3U
VWN1=1U WP1=1U VW1=1U NETK - = =
VN1=1U 7“ W=3U
~]L=0.3U
- | = LPDP
VI NT MBS
JCLK=0 AT PWRUP Hf NFTK MBS TO PROTECT PWRUP FROM
_ W=3U_ CANCELLI NG TRUE DPD WHI LE
L=0. 3U v| NT DI SCHARGES
I8
9 PR | DS
~]L=0.3U
PLACED | N CONBLK
VI':/‘TNT Uni ted Menories, |nc.
1 VINT PRQIECT: 128D14
Title
VSS > vss DEEP POWER DOWN ( DPD) GENERATI ON
= 3 VeEX . VCCX Si ze[Docunent Nunber REV
A DPD
Dat e: Cct ober 30, 2001[Sheet 1 of




BA1=0 BAO=0

BKCOVKO> T,

VI_NT
RSDLL COVMVANDS NOW COVMON W TH NORVAL MRS
‘o, OP4
VEB=RASB=CASB=CSB=0 I'N
T RSCOM NORMAL MODE REG STER SET - BK=0
TLAINB<7> uis s 5 . MRS<0>
© oP3 WP1=2U wei=su = FEGR*
VI_NT 7 Al NB<8> - or VWRI1=2U W1=4U ==
ML
PFLOTK wWe1=1uU
H 10 WNI=1U
L=1v | w3l
11 LPSDR}- B —D )UZ RESET DLL
[RETR u19 w2 12 RSDLL=1> ]
WLU WP1=2U L CPAR3
L=1U VW1=1U WP1=2U WP1=8U T~ 1.0F
== VWRI1=2U W1=4U —
LPSDR=0 | F SDRVCC=0 B
THIS |'S RSDLL<1>
LPSDR=VCCX LEVEL
RSDLL<2> GENERATED AUTO
BY CLK OFF TI MVE
EXTENDED MODE REG STER SET - BK=1
u24 {bc ~ ~ MRS<1>
== CPARL
— WP1=2U
~ BKCOMK1> s WNI=2U VWR1=4U = 50F
BA1=0 BAO=1 WaIZ10 13 WVRS=0- 7=, MRS<0: 2>
EXTENDED MODE REGI STER SET - BK=2
by w41 I~ MRS<2
s w3 Ul B <2>
. BKCOMK2> wiZay s AR
- - WPI1=1U = WP1=2U WpP1=8U T
BA1=1 BAO=0 WAIZT0 w=zy VN —a0) [ soF
LOADS BI TS TO CONTROL
ZPASR
- TCSR
- EMRS<6> NEEDED TO ENABLE
. TEST MODE BUFFER POWER
T BROOVED- 21, BKCOVKO: 2> wWe1=2U ( EXCEPT | N REDPAD)
5 Al NB<7: 8> |~ - Al NB<7: 8> VWNI=2U
: - THEREFORE EMRS | N SDR NEEDS
O 5 BK=A7=A8=1 TO DI FFERENTI ATE
VRICLK FROM MRS
DI SABLE DURI NG TM LOAD P1=aU - FOR SDR, A7/ A8 HAVE EXTRA SET- UP,
Wai—2. 5U TO ACTI VATE EMRS.
= OK SINCE THIS IS TEST MODE ONLY.
9 NOBANKB SHOULDN' T GET UNWANTED ENMRS SI NCE
KB BKCOVK1> STl LL HAS SAVE SET- UP.
I'N
oro PLACED | N CONBLK
| LLEGAL CYCLE PROTECT
= United Menories, |Inc.
128D14 MOD - TMRS REMOVED VI NT i PROQJECT: 128D14
- DI SABLED | N REDPAD MODE VINT N Title

vsS MRS/ TMRS/ EMRS/ RSDLL GENERATI ON
2 VSS Si ze|Docunent Nunber

= B MRSCLK

REV

Dat e: Decenber 19, 2001[Sheet 1 of




8 GRSELF

WP1=2U L
- wWP1=2U =
WwWP1=2U WNL=1U WN1=2U
WN1=2U
Al
3 REFCOM ™ .
2 REFSETB
** NOTE** | N THE NEW SCLK SCHEME, VI NT
TMCBRUP DOES NOTHING IN THIS CIRCUI T
CUzZ JCLK IS STILL A PUSLE, JUST LONGER
TMCBRUP | S ACTUALLY | MPLEMENTED | N REFDEL. H I\P/E
j W=4U
VB WP1=6U
QH PF WN1=3U
] wequ _
4 LCKE ul U2 oo 11 SREFA
v \ B
R, | e T S
Ww=2U WN1=1U —
5 TNCBRUP L =
WP1=0. 5U
LP1=0. 5U
u1L
NF o i
9 PVWRUP HVV:ZU WN1=0. 5U
LN1=1U
PLACED | N CONBLK
VI NT
VI NT
1 VINT Uni ted Menories, | nc.

PRAQJECT: 128D14

VSS
2 VSS Title

= REF/ SELF GENERATI ON

A REFCLK

Si ze|Docunent Nunber REV

Dat e: Decenber 21, 2001[Sheet 1 of




5 TVES: 751 TMKS: 7>

VINT
MBO
AAAAAOH WE12U WN1=3U  WA1=1U
PF LN1=2U
B
We12U—
=
[0 REFBSY]
L
T 310F
L9
DREFBSY
WNL=0.BU  WP1=2U WP1=2U
LN1=1U WNI=1U WN1=1U
VINT
Ve
wou TLVER
M1
|[NFWEL. U
L=4. 0U .
VB :]

M2 J{ 11F
LIHNFv»tl.eu.l -

L=2.
L=1U-1TO0UM

TGE WU

P
TTl\/l;-;l

— W=1U

e

\NF# INE INE  TNE | [NE

TI I\/I N@i"’g DELAY SET SO REF>ACT

5=TNVRAS
6=TMCBRSHT
7=TMCBRUP
TMCBRSHT
" TVE6> [923”
WP1=1U
TM CBR SHORT 0 IJ
SPEED UP TI MER BY
4NS IN TH S MODE tjpp
[NE
MBS
We5U
L=2U

MLS  ML6 ML7  ML8
V\#25U WES5U WES5U WU We5U
L=1U L=1U

L=2U L=1U L=1U

EACH CAP ~2. 5NS

[ NF

M2° L

W=su B VI_NT
L=2u VI NT

3 VBLH

PLACED | N CONBLK

UNI TED MEMORI ES | NC.

VBLH
VBLH?

B

PRQIECT: 128D14
Title
REFRESH DELAY TI MER
Si ze|Docunent Nunber REV|
REFDEL A

Dat e:

Decenber 21, 2001[Sheet 1 of




CYDELB

X
VINT 5, VINT
VSS
BAB

Cvi

TMALS
VSS R10<0: 1>
YDELB

| -5 CYDELB

DELB
SAME AS YDELB SCHEM I N "BNKBOT" 2?27

DI SABLE RAE FOR REDPAD|

WP1=1U
WWN1=1U)|

% RAERESB

TO MATCH YDELB DELAY!
NON- | NVERTI NG DELAY TO RABUF(0-9) *29=290
TO RAB1110* 29=58 [
FO=348U
=VCC FOR PVRUP
uid UL 8 RAE
3 ACTIVE ] *72Nhz*
DELAY REFRESH SI GNAL mlli%% WP1=12U  WP1=32U
VI_NT TO ROAEN SO COUNTER =3U WN1=3U WN1=32U
wa HAS TI MVE g(S) LOAD
ROW ADDRESS BUFFER.
WS ALSO DELAY RESET SO ROVENB OFF B4 RAE LETS I N DI F DATA?
VB BAB<X>=1 FI RST
PF L+
We6U |lo—
Tg RABUF( g- gz)*gsa:zgo o Xp)
_ TO RAB1110* 30=60 7t ROVE
HPFNS wWP1=1U FO=450U I NTNB *72Mnz*
jvvtesu W 9 ROVENB
Jml: wWPi=6U WP1=12U WP1=40U
H WE1U WN1=4U WP1=2U wWP1=1U VWN1=2U WN1=4U WN1=36U
Ve WA1=1U WN1=1U ENABLES ROW ADDRESS BUFFER OUTPUT
- NE
smaer———{[ 3Ly L REF- X LOAD B4 ROVENB ?7?
= B VWN1=1U OUTPUTS COUNTER TO ROW ADDRESS BUFFER
NF
W0, 5
L=2U
= Ul u3 {%@ [10 REFB
TO RABUF( 0- 9) *21=210
WP1=3U WP1=10U WP1=36U TO RABll(lo* 3)9=78 1)
VN1=3U VWN1=5U WN1=18U FO=288U 7t
TO RABUF( 0- 9) * 7=70
TO RAB1110* 7=14 ?7?
FO=84U
VI_NT 156U WP1=20U
CHECK M N REFB PULSE W DW= 2?7 WNI=16U
VI NT
SS Waz2U PLACED | N CONBLK
v =
ViN1=1U UNI TED MEMORI ES | NC.
N PROQIECT: 128D14
Title
WP1=4U WN1=4U ROW ADDRESS MAI N CONTROL
WN1=1U Si ze[Docunment Number REV
A

LOTS OF STUFF ADDED FOR 128D14

B ROWCON

Dat e: October 6, 2001[Sheet 1 of




VSS
VSSs H I\N/I';Kl: 10>
7VV=5U

VI_NT

VINT 1T VSSr5vss

VI NT

VSS
VSS ‘ ‘ MN2 1

—L=1.2U

PLACED | N CONBLK

UNI TED MEMORI ES | NC.
PRAQJECT: 128D14

Title
EXTRA TRANSI STORS ( SEA OF GATES)

Si ze|Docunent Nunber
A SEAGAT

REV/

Dat e: August 24, 2001[Sheet 1 of




<*2>TKBXI NC
- <F2>TKBXI

—

[l

TKCOM | S THE BANK ADDRESS
FOR ROWS | N REDPAD MODE

o

J

TO BNKCON<O: 3>\ BAB

AB—.
— TK 0>
TKBXI NCB TKBXI NG9, : BB o s
- = weI=1u wei=qu - Par?
WP1=2U WNI=1U WN1=2U —L
WKI=1U =
A
— TK 1>
BB
- iy ar 2
< WeI=1u wei=4u - B
WN1=1U WN1=2U L 150F
r =_ ) r_a
HAB . U7 TK 2>
- iy ar 3
~  weI=iu wei=au T B
WNI=1U WNI=2U L 150F
CA s e
e U5 TK 3>
- ar 4
~  weI=iu wei=au T B
WNI=1U WN1=2U 150F

PLACED | N CONBLK

UNI TED MEMORI ES | NC.
FROM TMBLK PRQIECT: 128D14
VI NT Title
T viNT YN 3 TRBXI NCB | TKBXI NCB, TKCOM
> vss LVYSS 2 TKRESX TKRESX, [5 TKCOVEO: 3>TKCC]\/KO: 3>, Si ze|Docunent Nunber REV
== A TKCOM A
) Dat e: October 6, 2001[Sheet 1 of 1




vI NT L=0.7U

M144 ML43 ML42 ML41

st

InE | TNE

. <*3>CPDDI <0> VSS
CS Dl vsO<1: 3> Dl vs0<4: 12>

:

AREA=320P
PJ=161U = PJ=161U

DE
| AREA=320P

"

Z8 DE

Z

il
Z

il
Z
il
Z
il

INE

1 <*3>CPDDI <1> VSS
RAS - Dl vsl<l: 3> D| vsl<4: 12>
[N
2

AREA=320P AREA=320P
M3 M2 M4 MB [ ML21 ML22 ML23 L = PJ=161U = PJ=161U
W5, 8U = —
L=0. 7U
CS - <*3>CPDDI <2> VSS

H?

D| vs2<l: 3> Dl vs2<4: 12>

AREA—BZOP AREA=320P
= PJ=161U = PJ=161U
VI_NT

M120 ML19 ML18 ML17

— — - . <*3>CPDDI <3> VSS
CMOS<1> CNDS<3>
= Dl vs3<1: 3> —J— Dl vs3<4: 12>
ottt V\E l 2
I I AREA—BZOP AREA=320P
— PJ=161U —= PJ=161U
[ NE

4

[ NE INE , [NE, [NE, [NE
M8 MO M2 M4 L? MB7 VB8 MDY MLOO L? i <*3>CPDDI <4> vss
VREI: e D| vs4<l: 3> —)— Dlvs4<4:12>
DE
AREA—320P AREA=320P
R Q S \’\E — PJ=161U —= PJ=161U
= <*3>CPDDI <5> VSS
CI(E —J)— Dl vsb<l: 3> —)— Dl vs5<4: 12>
DE DE
AREA=320P AREA=320P
100- 200 PS/ CAP —= PJ=161U —= PJ=161U
= <*3>CPDDI <6> VSS
D| vs6<1l: 3> —)— Dl vs6<4: 12>
DE
AREA—BZOP AREA=320P
—= PJ=161U —= PJ=161U
P- CHAN W£5. 4U L=0. 7U
= <*3>CPDDI <7> VSS
N- CHAN W£5. 4U L=0. 7U
Cl_ KB —J)— Dl vs7<1: 3> —)— Dlvs7<4: 12>
DE DE
AREA=320P AREA=320P
— PJ=161U —= PJ=161U
[3_CMOS<0: 3>} ~ CMOS<0: 3>
"\ T vinT ] —YSS[z vss

. 12 WELL DI ODES UNDER THE PADS
4 _CPDDI <0: 75— CPDDI <0: 7>

THESE DI ODES ARE TO ADD PAD CAPACI TANCE

PLACED | N CONBLK

UNI TED MEMORI ES | NC.
PRQIECT: 128D14

Title
TUNNI NG CI RCUI T FOR CONTROL SI GNALS

Si ze|Docunent Nunber
B TUNC

Dat e: Oct ober 24, 2001[Sheet 1 of




- all=*
XCLKSS XQCLK
L VINT KCLKON o VINT SDRVCC ¢
2 LReraD kR 6 &G20> DLLGEER
3 7 8
3 CLkPAD DCLKB & YCLK ECLK 8
oL Kss DCLK g JCLK LLK ;0
QCLK
XCLKBUF
VINTE, VINT DCLKB ,
. vss £1 vss pakon 2 XCKEBX
" CKEPL CKEPL KCLKON VI NT
3 6 VSS
CLKBUF VCCX
DCLKON CKETTL
XCKEBUF PWRUP
1 Ves' CKEBX
2
3 Lo
4
& PWRLP - \ |
8 CKETTL CKE ™, ‘Uz ‘u1 25 LCKE
CKEBUF
WP1=2U WP1=6
XCKEFF VR1=1U VK1=3
VINT £, VINT  DCLK ,
vss =1 vss CKEB g2 U3
I PWRUPE2 PWRUP I BON 2
ckePL § —— CPAR1L
CKEFE WP1=0. 5U 80F
LP1=0. 5U
XCPDLOG WK1=0. 5U
VINT £ VINT CKEB LN1=1U
. vss 1 vss PWRUP
I PWDENE 2 PWDENB DCLKON
XCLKBVREF
CPDLOG . VINT  SDRVCC .
VSS VREF
. 2 6
- DPD CLKBPD
5 CLKPO—' - CLKPD 13 vEsPD) VEBPD — TMRPAD =2 TMRPAD  VCCX 4

6 CLKBPD} - CLKBPD

5 DRVCC} -+ SPRVCC
7 VREE. DPD ' - VREF, DPD 14 S cc

. [15 TMSCLK}— - TMBCLK
5 PURUP_ . PWRUP 15 TMBCLK

s 16 Lpsor— - -FSPR
9 CREPD—' - CKEPD " ECLK
“ PVWDENE 17 ECLK— -

10 PVBERB I 18 DLLOFE ] . . DLLOFF  CKEBX 35 CREBX
11 TVRPAD} - TMRPAD - —a i
©TMokgo (19 CL=0>-- =07 QALK qaT Qo> Title
.
wi Nt (L2 _TMCKEO |- 3 3 .
VI NT VSS 2 V5SS [3 VX Pﬁ VCCX 2 VBLH — VBLH Si ze|Docunent
T VI NT == A

JCLK 26 JOLK>
KCLK L [27 RaLK>
DALKTL 78 Dok
| BON"._ 79 TBON>

SHORT CLKB=VREF FOR REDPAD OR SDR

PLACED | N CONBLK

UNI TED MEMORI ES | NC.
PRAQJECT: 128D14

CLOCK GENERATOR

Nunber
CLKGEN

REV/

Dat e:

Novenber 1,

2001[Sheet 1 of




VI NT
TMu VI NT @2 V55
L 7 TNRPAD] TWe1U
= 8 TNVCREO
9 VEBPAD] VI NT
VEBPAD=1 M2
NOP, REF, ACT WK1=1U PFLOTK
VI NT THESE ARE THE ONLY VALI D [~ sy
1 CYCLES TO KEEP CKE=0 L=0. 27U 1T CREB
NEED CMOS | NPUT LEVELS 1111 .
ML4 ML5 = PFLOTK Ma1
Wwe2U WE2U D WN1=1U WU LY
L=0. 3U ‘ H L=OO3U We1l H M5 L=0.27U ‘C;
PFLO [ T = NF
o NL [ OH PF CKMOS We1U M40
ARG = PELOTK
BA NR " o [ Weau
ik i u ro —L=0. 274
M7 Sl ZED: 1X MLE e 1=3U RCE] —fwvaa ur  8U 12 CRE
= waz3y NETK NETK =gy
i —= CPAR4 - ‘ We4U ’*\ W=4U =
—|[NFTK NFTK SF WE3U —L=0. 224 L=0. 224
3 VREF > = s M M8 Mb = = “=gpar1 ~=Cpar2
20F o=
[ ISR R Y =
= NETK
H We4U
VB2 L=0. 22U
NFLO ), e} O T 0 =
= w4y CKEON = i INCTN 10 CK
L=2U VCCX LEVEL
= =0 | F CKETTL=0
[N [NE
W e L
* EACH CAP = ? ps
4 CREPD Was,
NFTK] | L=1V
_
7 CKEON
VI NT
MBO
‘ PFLOTK
= We1U =
5 PVRUA — L=0.3U
] MVB6
PELOTK
H WeIU
—L=0.3U
6 CRETTL Eav: VES
VCCX LEVEL NETK — NFTK
[ Wweao —1[ weo
L=0.3U L=0.3U
FOR TMRPAD=1, CKEPAD=0
TURN OFF SSTL CKEBUF AND FORCE CKMOS=0 I'F TMCKEO=1 AND WEBPAD=1, CKE=CKEPAD=0
( i.e. WEBPAD pad nust be held high )
I F PWRUP=1, AND STAY OFF UNTI L VREF=1 ELSE, CKE=1
(TEST MCDE FOR DDR, LOWEST POVER)
FOR TMRPAD=0, CKE=CKEPAD PLACED | N CLKGEN
R EXCEPT FOR CKETTL MODE. ..
UNI TED MEMORI ES | NC.
CKETTL=1
PRQIECT: 128D14
(CKETTL=1 | F LPSDR MODE=1, AND CLKON=0) Title
| F DEEP POWER DOAN | S ENTERED ( DPD) CKE | NPUT BUFFER
THI S CKEBUF |'S NOT NEEDED AND W LL FADE W TH VI NT. Si ze|Docunent Number REV/
B CKEBUF A
Dat e: Novenber 1, 2001[Sheet 1 of 1




WP1=0. 5U
CLKON=0O | F PWRUP=1 LP1=0. 5U - VCCX
SO DON T ACTI VATE VI_NT Lopoe L
UNTI L DCLKON HAS _ Y
GONE HI GH AT LEAST VWA1=0. SU NE 0 V2O
ONCE AFTER PWRUP LN1=1U | MES " VCCX PELOTK
ﬂH PF B—OH - We2U TO CKEBUF
W=1U "] L=0.3U
PFLOTK v B (9 CKETTL]
o) M23 QH We3U NFTK —— CPARL
LN1=1U —=NF L 0.3U We1U T 1sF
l_[ \_Vi\#lu L=0. 3U =
‘u1 | NFTK -
TT | Il We3U
vea WP1=1U L=0.3U
- PF WN1=1U I\N/ETK
Tw:lu 7“ WE3U
] L=0.3U
VB
L veeX |~ NFTK
M7 ] XV—:O 3U
PFLOTK =
H *— We1U o VeeX -
"] L=0.5U
¢ B 5
LPSDR=0 | F SDRVCC=0 H NETK H PFLOTK
LPSDR=VCCX LEVEL WELU = I\_/\ngSU
L=0. 5U ] L&
PFLOTK TO DPD
L Veex ﬂH = W=3U
7 DPD ML 1 ] _L=0.3V 10 CKEBX
[ w8 MLO ]
° VCCX H : \F;\#F&STK " VCCX 7“ NFTK 7“ NFTK 1~ CPAR3
= WE1U WE1U 25F
L=0. 3U L=0. 3U L=0.3U —
ML2 : : VCCX LEVEL
PFLOTK PFLOTK PFLOTK — CKEBX=0 | F LPSDR=0
TOH WE1l. 8U ﬂH WE1U ‘ We2U ~ TO CKEBUF
5 CREP "] L=0.8U ] L=0.3U j |_ 0. 3U 1T OREX
~ = CPAR2
WE3. 6U H Nﬁ,&'ﬁu 15F
=0. 26U L=0.3U —
H u MR 1
_1L=0.3U NFTK] |
- We4U
L=0. 30U
KIND OF A Cl RCULAR PATH United Menories, |nc.
W TH CKEBX/ CKEBUF/ CLKBUF
VI_NT DOES | T WORK??? PRQIECT: 128D14
VI NT 1 NT Title
VSS CKEBX/ CKEX/ CKETTL GENERATI ON
2 VSS Si ze|Docunment Nunber REV/
— T PLACED | N CONBLK
3 VX VCCX PLACED | N CLKGEN A CKEBX A
Dat e: Decenber 10, 2001[Sheet 1 of 1




VI NT
VB
3 PYWRUP @” Hf PF
We4U
WP1=1U
VI NT VI NT VWN1=1U
WE4U M7
= PE PE_ wesu
L=0.8 L=0.8U
— |or —
e} O
[
= . WP1=2U wWP1=1U
Wﬁzfﬂ o I'N O, DELAY wWN1=1U VWN1=1U
4 DCLK h} 1 [ l }um u18
CPARSJ, CPAle,
oOF -~ 10F 1~
D
)
VB ML
—— We2U VI NT —= WE1U
S O | o HF | | S
5 CKEB us U1 ua us U1 6 1
| | | |
S w Y e -
— WA1U wP1=2U wP1=4U — Ws2U wP1=12U WP1=16U  WP1=90U
- NF VWN1=1U VWN1=2U PE VWNL1=3U WNI=16U WN1=20U
DOLK2B || LCKEB CKEPLB
1 o{} L - 7 CKEPL
—= CPAR2
WP1=0. 5U | a13F
LP1=0. 5U =
VWN1=0. 5U
=1U VI NT|
L]LH@*
WP1=0. 5U
LP1=0. 5U
VWN1=0. 5U
LN1=1U
PLACED | N CLKGEN
UNI TED MEMORI ES | NC.
PRQIECT: 128D14
Title
VINT CKE FLI P- FLOP
VI NT T VINT VSS > VSS Si ze|Docunent Nunber REV
L A CKEFF A
Dat e: Cct ober 12, 2001[Sheet 1 of 1




wWP1=1U
FROM CKEFF VN1=1U
VI NT
[3 CKEPL % ML30
PF
ENB VINT HH WE4U
oo ML27
[4 DCLKB ‘l PE
U1 \L\N:4u
WP1=1U KCLKO\IBV\P]-f“'U
VWN1=1U = ‘W\'l‘zu to CLKSS
‘u1o {6 _KCLRON>
—— CPARL
E)'?' ML28 | 13F
B \‘* NE N
Ul % I weau u17}
WPIi=1U _
wW1=2U
WNI=1U  wa1=1U
WP1=0. 5U
LP1=0. 5U
VN1=0. 5U
ML29 LN1=1U
— NF
5 DCLKON 7\‘ WU
CHECK FOR Gl TCHES, SKEWS WERE REMOVED
PLACED | N CLKGEN
UNI TED MEMORI ES | NC.
PRQIECT: 128D14
Title
VI NT CLK BUFFERI NG LOG C
VI NT Si ze|Docunment Nunber REV
L A CLKBUF A
Dat e: Cct ober 12, 2001[Sheet 1 of 1




3 DPD

VCCX
LEVEL

ML5
PFLOTK DPDB
CH W£1U i
] L= 1u ]
‘J NFTK
W£1U VCCX
L=1U
) PFLOTKL | HJPFLOTK — ‘AJ PFLOTK
WE1U W£2U W£2U
L=2U ( L=1U L=1U
|\||\|/:9T - VCCX
i | NFTK NFTK
L=OV\§§U | We8U ‘
: i ] L=0. 22U j L O 22U
M6 MLO
‘ ‘ NFTK ‘ ‘ NFTK ‘ ‘ NFTK
WE W£2U
L O 22U L=0. 22U L=0. 22U
V\Pl 2U
WNL1=1U M7 R iy
H '\\/l\'af::-ls:ls P SELBX SELX P
L=0. 3U ML2
— PFLOTK
- Q. We10U
T L=0.3U
VCCX
6 VREF 7 CLKBPD
NFT ML3
.WE£10U
TL=O. 25U
PLACED | N CLKGEN
vi N\_/I_I NT VSS " United Menories | nc.
1 VINT 2 VsSS 8 VCCX Proj ect: 128D14
— Title
CLKB=VREF FOR SDR AND RPAD MODES
Si ze|Docunent Nunber REV
A CLKBVREF A
Dat e: Decenber 7, 2001[Sheet 1 of 1

VCCX




WpP1=1U

VK1=1U
VI_NT
MLO1 MLOZ
NFH ‘ﬁ: F’FH MBS
W2U WE2U - W=11U
mos | NLO | e YRy
L=2U ] L=0. 27U
= svere-| T 0s, F
LAYOUT TO ALLOW MLO3 L=4U L=0.27U 5o
LCAYOUT TO ALLON AN L T NCREASE W TH VB6 & MP4 TO 0. 8U. wWe1=24U W%fiéﬂ T s30F
LAYOUT TO ALLOW AN L | NCREASE W TH MB1 TO 0. 8U IBra VIN1=24U W= =
Z. U36
VI NT WP1=7
MLO4 WN1=3. 5U
PF
10 TVSCLK |[weau
VI_NT MB1 SETS CRI TI CAL JCLK W DTH
j%lz% VI NT VI_NT VI NT VI NT
I 3 KeLko WP1=28U
[weau T Lr., fr. LW fl -
N N N u3 [8 KCLKBD >
g&oe Wel. 7U WEAU WE2U Weiu - ‘ w I o
L=2U L=2U L=2U - = -
We1. 3U i 0. 4U WP1=10U WN1=14U S60F
Le1 oUu ING PFLO  ord PFLO ol PFLO WNI=EU ik
. 4 8! Ay
oV —= CPAR14 KJCAP.] VI_NT VI_NT
NF - VB2 KICAP 6F TroowPl=1aU
| WE14U Vi — VWN1=7U LJCLKB
B PFH NVBO PFH MO Vi
NF MLOO We2U MLO8 P~ |_We25U WELU I
H WE14U L=2U PFLO } L=1U {uz\/lc 4 JCK
NF\‘ 1 j
1 . 0| U31] VWP1=90U —
= Pl N3 - w254 VWW1=45U - %854
WP1=4U V\PleU 2 WP1=0. 5U —
WN1=2U WN1=1U NF |— We25U LP1=0. 5U -
I
LICLKBD] S RT=0. 5U
@». @». 11 RCLKB = LN1=1. 0U
VINT VI NT WP1=24U WP1=46U
W=21U WNI=6U WWN1=46U
PR edu et w2
:Hj L=1U r‘PF 7 Lk
[3_KCLK K WP1=56U
N,:H MO WN1=28U
W=14U o o 6 LCLKB
M8 L N WP1=24U WP1=46U
W=28U| | WNI=6U WN1=46U
— | cpar12
= “~ 50F
T
= DELAY OPTIONS TMSCLK VINT VBLH T JCLK  YCLK
080 8 g.g 1.2 45 1.14 0.96
001 . 1 45 1.25 1.14
&o 0 g 8 1 g 45 1. 38 1 zg PLACED | N CLKGEN
1 0 . 1 45 1.4 1.4
180 0 g.g 1.2 45 1.59 1.6%
101 0 . 1 45 1.71 1.7
110 0 g 8 1 g 45 1. gg I 83 UNI TED MEMORI ES | NC.
111 0 . 1 45 1. .07
VI_NT 110 0 1.8 1.45 105 1.93 2.07 PRQIECT: 128D14
s 118 0 gg 175 -15 L 31 %.zg Title
VI NT Vs 11 1 . 1 45 351 5
1 VINT] SS5{7 VSS) 110 1 R 38 122 537 238 < DRI VERanCR LATCH CLOCKS
= i ze|Docunent Nunber REV]
B CLKDRV A
Dat e: Decenber 10, 2001[Sheet 1 of 1




ML 1 ML 2 ML7
3o \ﬁ\#gusu we2u N1 N2 KCLKB1 =290
L=0, 3U — L=0. WN1=22U
PFLO ] ‘C O‘ L PFLO OHP': e e i |
} ] U o ] U3 l ‘u1 7 KCLK
—= CPAR?Y —= CPAR5 ~= Cparl
T aF T sF we1=6U wp1=18U 220F
ML4 — ML3 L WN1=2U 1=6U Jj—
WEOU W9 U
— NT
| ‘ NETK NFTK] |
VREF
L=0. 22U L=0. 22U
s - COUPLI NG
5 KCLKON <
\ ] |N_F1u WP1=16U
- VWN1=8U
| *143Mnz*
VI NT ‘uz {9 DCLK >
T DRI VES DLL
—= CPAR3
V1 NG J ML "] 150F
WE1. 5U W£1. 5U W£1U =
L=0 SUT‘ H* L=0. 3U %H PE .
PFLO | I° °ll_ PFLO | LPns‘
} | l ‘UG 8 DCLKB
V4 —— CPARG6 NG ——~ CPAR4
WP1=3U WP1=4U
We4. S| T . W=4. 54 £ WNI=1U WNI=2U
\ NFTK NFT@\
L=0. 22U [ L=0. 22U —~~ CPar?2
| 20F
[4_CLKPAD
NB FOR REDPAD MODE- CLKBPAD=VREF
" VREF
L
— MB
H WEL. 5U PLACED | N CLKGEN
] L=1U
— NF UNI TED MEMORI ES | NC.
(6 DCLKON PRQIECT: 128D14
VI NT ADAUA | Title
us_avg lcc . SSTL CLK | NPUT BUFFER
VI NT VSS 154- 228uA tail current in ML5
1 VINT at 2.2V -15deg 166Miz Si ze|Docunment Number REV
= A CLKSS A
Dat e: Cct ober 12, 2001[Sheet 1 of 1




[3_PWDENB

VI_NT

VINT 1] YSSz vss

WP1=1U WP1=4U WP1=1U LP1=0. 5
LP1=3U LP1=1U & L
H’._M @, a-, h, u2 1=0. 5U
VWN1=1UWP1=2U \WN1=4U WN1=1U VWN1=4U
VWN1=1U LN1=4U
O O
VI NT Fﬁl:lu
W:12u ‘
VB
PF t o CLKBUF
CKES H WEGU and CLKSS
'?P"JDENP } — 6 DCLKON
us7?\, | NF i
L weau ]‘ 5 PWRUH
WP1=2U j MG M
VW1=1U H NE WE2U
WE4U
l pp—
PLACED | N CLKGEN
UNI TED MEMORI ES | NC.
PRQIECT: 128D14
Title
CLK Power DOWN LOG C
Si ze|Docunent Nunber REV
L A CPDLOG A
) Dat e: July 9, 2001[Sheet 1 of 1




MLO ML8 ML7
v NT WEIU  WelU WE4U
L=0.4U L=0.4U L=0.4U
We1=1U VB VINT VI NT
FROM MRBLK W1=1U e M. { I
e SR LA
L=1U | [ ||
PR M7
H We1U
‘o, OP8 o, OP7
4 YOLK } Jl or jf N
ML MO .
FROM CLKDRV Hw_su —Hw-su S
_INF _INF
WP1=1U
LPI=2U wp1=1U
WN1=1U WA1=1U WA1=1U
LNI=20 LNI=20
ML3
“Weiu
S
HJJ—DTF
& W=2U
ML4
o
or
WP1=1U  WP1=4U
o W1=1U
(5 JCLK ] UL UL - VRL=1U
FROM CLKDRV WN1=1U  WN1=8U
LNI=1U
o
or
WP1=1U  WP1=4U
b, p> On.
WN1=1U  WN1=8U
LNI=
o
N
WP1=1U  WP1=4U
@»- 30 “o‘o%
WN1=1U  WN1=8U
LNI=1U

VI_NT

T wvint YN > vss}%

WP1=4U

WN1=2U

6 SDRVCC]

7 DCLK
FROM CLKSS

PLACED | N CONBLK
PLACED | N CLKGEN

MODE QCLK SOURCE
DDR DLL=ON ECLK

DDR DLL=OFF DCLK

SDR CL<2, 3> JCLK+++

SDR CL<1> YCLKB+++ (AKA CL<0>)

wei=2y kacl kb

TO DCON AND DPATH AND | OBLK
10 LK

2>

WP1=20U WP1=80U
VWN1=10U WN1=40U

UNI TED MEMORI ES | NC.

PRQIECT: 128D14
Title
QCLK DRI VER / SOURCE MJX
Si ze|Docunent Nunber REV|

B QCLK

Dat e: Novenber 1, 2001[Sheet 1 of




VI NT
T viNT PANT

3 BAB<0 35 . BAB<O: 3>

FROM CABLK/ ALRAVB

NOBANKB

TO MRSREF
TO VPPGEN RI GHT

- crars
" soof

(DQSEN CONTROLS FI NAL DI N DQS PONER)

14 NOBANKB

TO DQSCON DQSEN

——>o FPA=1y

VW1=1U

B H VB ONLY ENABLE ON DQSEN' | FF:

j PF A BANK | S Ngcn VE,
_ _ M We1U NOT READI

WP1=0. 6U W‘.&z%u — NF I BON=1, NOT REFRESHI NG
[ [We1U =1 | F DDR=0 ui3 L
_Im | 1
— PP Z _ —< CPAR4

R WPI=2U  \WP1=24U 130f
WN1=4U  WN1=12U =

7 1 BON

PHI 10 REMOVED FROM DBEN PATH,
TOO SLOW FOR READ/ VRI TE | NT AT 166MHZ.

15 DBEN

TO CLKGEN CPDLOG

FROM CLKGEN

MAY NOT NEED

PH Zz10 - > (5_PHZI0]

FROM | OBLK/ | OM SC|

WP1=3U wp1=2U
VW1=4U WN1=1U

V4
\\’>‘£1U
(12 SREF—o
Y
T R
VWP1=2U i SPRvCC
WNI=2U
- NE
U10>0—F T [W1u
us3 w3
B 1 e
WPIZ1U WP1=1U -
vy WRI=1U We1U
NOREAD WP1=1U
0. WNI=1U
oot

BAB<O0: 3>

LOAD | N REGV

S) 5 16 PWOENS
wi=eu -
Wi-su _L 120f
TO VDC
TO VPPGENLEFT

~ O 01N

DELAY TO AVAO D QCLK ON AFTER

REFRESH FI NI SHES

FOR DDR BL-2 MAYBE GAP

VWN1=1U
LN1=4U

IN ALR TO SR, TIMER | S O

BUT SR=0 FOR SDR

*GLW GOES HI GH THE FASTEST TO START REGV

17 REGV

FAI L SAFE HI - Z SI TUATI ONS
|

BON=OFF, CKE=0 (OR PWRUP)
VR TI NG

REFRESHI NG

TMOSC MODE

CPARL TO | OBLK/ PHI OT

PLACED | N CONBLK

UNI TED MEMORI ES | NC

PROQIECT: 128D14
Title
POVWER CONTROL - REGULATORS/ BUFFERS/ HI Z
Si ze|Docunent Nunber REV|
B POWCON A

Dat e:

Novenber 5, 2001[Sheet 1 of 1




VI_NT

1 VI NT

2 Vvss YSS

VI NT

DELAY=125ns AT 1.8V 105C

DELAY=75ns AT 2.2V -15C
VI NT
PF
H ML2
WELU WE20U
L=8U L=2U
VI NT = VI NT
PAML4 = VI NT
3 AVB H vi
4 _NOREAD L=0. 8U s ML3
7 GLVB PE [PRYES L WP1=24U
VB 2
WP1=3U ] 4 1=6U
= — o[ weau
VN1=1U L=0. 8U ] H—Welu .
L “NFMS NF _
_I'ms _'me T, VI NT JERVCETY —— CPARL
| ‘ WE10U ¢ ‘ W=10U Ch 5 _L_ asof
N N RVTIMB  RVTI VB WP1=1U =
[N VWN1=2U
= = WE1U
ENREGC to VDC (VI NT&VBLH) CONTROL
# = to VPPGEN (1X- OTHER = NOBANKE)
ENREGI
. OSB<0> =
— C5B<1> us )
b‘ OSB<2>
T, OSB<3>
WP1=3U
VWN1=1U
: — BAB<O: 3>
XOSB<0: 3> > _BAB<O: 3>
VINT £, VINT BABX 5o BAB<O: 3>
VSS 3 VSS GOsBX 3 OSB<0: 3>
REGSHOT PLACED | N POACON
UNI TED MEMORI ES | NC.
ENABLE BOTH VI NT AND VBLH REGS AT SAME TI ME PRQIECT: 128D14
ANY BAB TRANSI TI ON EDGE ( ACTI VE OR PRECHARGE) Title
I F READ OR WRI TE | S ACTI VE | N STAGE
(VRS COMVANDS. NOT GOVERED) VBLH( 1. 8V)/ VI NT(2.0V) + VPP REG ENABLE
Si ze|Docunent Nunber REV
VPP MAY ALSO BE REGULATED FROM THESE SI GNALS A REGY A
Dat e: Novenber 5, 2001[Sheet 1 of 1




BAB ONE SHOT BAR

GO NG LOW TRI GGER PATH —

u7
<0: 3>
WP1=4U VI NT VI NT
VWN1=2U
PF| v PF | \vB PF | VB
| eyl ey rﬁH ve1u
T ol
Twe Iwa
0. 50— H W0. 5 H W:o 5U
NF_| L=2U jl_ 2U

CPAR1 <O: 3>

LSf

VR1=3U

7\‘ W
NE | L=2U
N COMMON DELAY
u6
GO NG Hl GH TRI GGER PATH
WP1=4U
WN1=1U
TRI GGERS ON RI SI NG OR FALLI NG EDGE OF ANY BANK
PLACED | N POACON
THE FOUR OS' BS ARE COMVBI NED TO ENABLE REGV PLACED | N REGV
UNI TED MEMORI ES | NC
PROJECT: 128D14
Title
BAB ONE- SHOT FOR VOLTAGE REGULATOR CON
vi N\_/I_I NT > VSS VSS Si ze|Docunent Nunber REV
I VINT == A REGSHOT A
) Dat e: August 24, 2001[Sheet 1 of 1




T TVRPADL. TMRPAD
4 VRS<0- 25 > MRS<0: 2>
5 LPSDR-LPSER
6 REFPRE— - REFPRE
sREF 1 SREF
& PYROP~_ PVRUP

MRS<0>
L

) > < MRSB<0>
AR3

== CP,
WP1=6U 20f
MRS<1> WWN1=3U =
L

1 > 5 MRSB<1>
AR2

EXTENDED BI TS

<*3>l\/RSB<15r]
6E-Ss3>PWRUP ™
VSS

4= NODDR,_VSS, TNRPADT, |
85 EMR<05, E1P, ENR<2>TY

0=DLLOFF
1=1 O HALF STRENGTH DRI VE
2=NOTHI NG (WAS QFC)

6=TEST MODE PONER ENABLE
( TMPEN, ACTI VATES POAER TO
MODE DS)

NODDR, VSST, |

TEST

ALL MRS/ EMRS COMVANDS DI SABLED | N REDPAD

—~ CP.
WP1=6U 15f SETO OR SET 1 = TMRPAD
Ul N<O: 6. 9> MRS<2> WNL=3U =
‘6, %

5 ATNB<0 6. 0> o M N<O: 6, 9> > o MRSB<2> EXT_REG SETO SET1 RESULT
WP1=6U —— CPAR4 SDRVCC . = 0 VSSs NODDR (DLLOFF!)
V\N1:3U WP1=6U 15f o o o NODDR 1 VSS NODDR ( HALF STRENGTH)

= WN1=3U = TMRPAD 2 VSS TMRPAD ( TMPEN, WAS QFC OFF)
A WP1=1U WP1=1U
. SbRvec WNI=1U WNI=1U
MODE REG STER BI TS
ALL MRS/ EMRS COMVANDS DI SABLED | N REDPAD
SO ... 5 <*8>|\RSB<05*1
SETO OR SET 1 = TMRPAD 6 <*8>PWRUP .,
= <* 8>MRS<0> 7 “r]
VRS 8 .
—_— PF MODE_REG SETO SET1 RESULT 9
We2U
— E1P 0 TMRPAD VSS  (BL1)
1 TMRPAD VSS
2 TNMRPAD VSsSs (NOT USED) SDRVCC a4
| NTVCC 5
3 TMRPAD VSsSs SEQUENTI AL —MRBI T<0: 3, 95| SI N\WCC 6
EMR<1>T BL<1, 2, 4, 8, 9> 7
4 TMRPAD VSS (CL=2) NMRBLDEC
5 TMRPAD VSS
6 TNMRPAD VSss PWRUP=CL 2, BL2

ML OPTI ON TO LPSDR
NEED ML/ GC CHANGES

I'N OQUTDRI VE TO
USE THI S FEATURE

FOR SDR AND LPSDR
LPM<5> | S DRI VE DESI GNATOR

=0 = HALF DRI VE ( DEFAULT)
=1 = FULL DRI VE

FOR OTHER PARTS, (DDR AND NORM SDR)
E1P=EMR<1>

auTts

S NWOCTL_ 1751w ]
INTVOCT o TNTVET)

EMR<0: 221113 EvRe0r 25 ]
CL<O0: 3, 15>ﬁ
BL<1,2, 4.8, 9> 15 BI<1,2,4,8,05]
SRC<0: 6>_r5—smez0r65 ]

FULL DRI VE

TO SAVE PORTS, EMR BI TS ARE NOT " NAMED'
E

NMR<0>=DLLOFF
EMR<1>=HALF STRENGTH I/ O

EMR<2>=TMPEN
VI_NT

T viNT PANT

VI NT

V-

XMRCLDEC
1 VI NT MRBI T<4: 6>
5 Vss SDRVCC
CL<O: 3, 15>
MRCLDEC

MRBI T<4: 6>

(RN
+

LOW POVER SDR MODE

BI TS

XLPBI TS<0: 5>
VI NT

RCDEC
VI NT 1 VI NT SREF
VSS > VSS REFPRE
—_LPSDR LPSDR LPM<O: 4>
SRC<O0: 6>

<* 6>NMRSB<23-
<*6>PWRUP .,

©O©O~NO U

NMRSRCDEC

PLACED | N CONBLK

UNI TED MEMORI ES | NC.

PRQJECT: 128D14
Title
MODE REGQ STER BLOCK
Si ze|Docunent Nunber REV|
B MRBLK A
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ML
_ NF
W-1uU 8 SETL
w2 U4 >0 <0 OUTPUT
WP1=8U
v WPL=2U VN1=4U
" PE VW1=1U
We2U
5 LOADB
lB}
NG
— NP WP1=0. 5U
6 RESET H Ve2U LP1=0. 5U
VN1=0. 5U
= LN1=1U
NG
7 SETO H NF
- we2u
SETO/ SET1 USED | N TMRPAD
MODE TO SET THE MR EMR SI NCE
THERE |'S NO ACCESS TO THE | NPUTS
OR MRS COMMANDS I N THI S TEST MODE
PLACED | N MRBLK
UNI TED MEMORI ES | NC.
VINT 1T VSSr5vss

PRAQJECT: 128D14

Title
MODE REGQ STER BI' T ( NORM & EXTENDED)

Si ze|Docunent Nunber
A MRBI T

Dat e: August 24, 2001[Sheet 1 of




L N1
1 UL P _BL<1>
u1s VI NT
MRBI T<1> WP1=1U
v 1=1U WP1=1U T _ —— cpr.
q WN1=1U . ML6 wpr=1u WP1=8U 53FF SDR DDR
w . ——) L PE WN1=1U WNI=4U — A2 Al AO BL BL
_ ML1 o 0o 0o 1 X
Warz1iy 2 b 0 0 1 2 1
> 0O 1 0 4 2
us VB | - 0 1 1 8 4
PE — "L SDRVCC 1 X X FP (9) X
WP1=1U WELU
WN1=1U
e BL<2>
SDRVCC T, — L
L E1u I % -
Y3 6o %
ML —— CPAR2
WELU WP1=8U 61FF
| WNI=4U —
DDR
N3 5
U7 q WELY ] A3 A2 BURST TYPE
Mo || . 0 0 SEQUENTI AL
PF — "L SDRVCC 1 0 | NTERLEAVE
VP1=1U We1U X 1 SEQ (FULL PAGE)
B L. M8 . BL<4>
o1 — L
SDRVECT N, |, = i
e 8o %
ML —~ CPAR3
WELU WP1=8U 85FF
| WNI=4U =
DDR
N4 ML2
uS 1 v J \ VI NT
BL<9> PE — "L SDRVCC
SDRVCG WP1=1U [Li WELU H ML5
i a— > WAL1=1U | PF
u18 ‘U14 -1 IV WELU BL<8>
Z —— CPAR5 |SDRVCCT = L
WRI=10 WP1=8U | 179FF WE1U T Oio
MRBI T<2> VWN1=4U = M4 ||
PF —— CPAR4
MRBI T<3> | 7 )U13 B 5 I NTVCC W=1U WP1=8U 128FF
- —— CPAR6 WN1=4U =
WP1=10U 124FF | DDR
WP1=1U WN1=4U = T
WN1=1U PLACED | N CONBLK
- ooR o AREl T<o PLACED | N MRBLK
[ = <O>
- SDRV - ebrvec | UL9) 0B STV UNI TED MEMORI ES | NC,
WP1=1U TLSDRVEC | .
WA=y w1y Yeisay S PRQIECT: 128D14
Nty — NRBI T<0: 3. 9> MODE REG STER BURST LENGTH DECODER
1 VINT [3_MRBI T<O: 3, 9> >j : ' Si ze|Docunent Nunber REV
7 Vvss 1VSS 4 sDRvCC SPRVEGT CBL<l 2 4.8 9= A MRBLDEC A
= - — 7 BL<1,2,4.8.9>] pare: July 25, 2001[Sheet 1 of 1




u13 @x . CL<0>
—WP1=1U WP1=8U
VW1=1U VWN1=4U
(3 VRBI T<4: 65} - MRBI T<4: 6>
us uo o, CL<3>
L
WP1=1U WP1=8U
VWN1=1U =4U CoL<1>
MRBI T<637,__
wP1=1U
VWN1=1U
MRBI T<4> U
= \ WP1=1U WN1=8U WNI=1U WP1=1U WP1=8U
- ‘U4 VN1=1U Wa1=1y VW1=4U
WP1=1U
VWN1=1U
U1 u2
4 _SDRVCC U1 5
wWPl=1U WP1l=1U NUCL 25
WP1=1U Z =1U
Waz1y VWN1=1U
ULle UL ~ CL<15>
We1=1U TO SAVE LI NE TRACKS warzgy
VWN1=1U CL25 W LL BE DERI VED WHERE NEEDED
( DATACON)
CL<0: 3, 15> g
DDR=1 L[5 CL<0: 3, 155
A6 A5 A4 CL
PLACED | N CONBLK
0 X 0 2 PWRUP DEFAULT PLACED | N MRBLK
0O X 1 3
VI NT 1 X 0 2.5 UNI TED MEMORI ES | NC.
rox 1 s PRQIECT: 128D14
VI NT :
B AGSAS_A:\L4CLCL(DDR) Titlhe
> Uss VSS AN T2 o CAS- LATENCY DECODER
2 VsSs == 0O X 0 2 1 PWRUP DEFAULT Si ze|Docunent Nunber REV
= O 1 1 3 2
1 X X 2 2 (1 LLEGAL- TO COVER ALL CASES) A MRQLDEC A
Dat e: Decenber 6, 2001[Sheet 1 of 1




3 LPSDR

4 SREF

5 REFPRE

6 LPVEO 4> . LPMkO: 4>

LPSDR=1

)]
Py
m
ju
N

RPRRRRRRRO
RPRRERROOOOX

rrOORROOXZ
rorororOXZ

LPSDR=0
SREF M2
X

xg

OrOO0OO0O0O0O00O

OrRRrROOO0O0OO
OrRROOROOO
ORROORROO

* SRC<O0: 1> have no effect on SREF

SRC3 SRC2 SRC1 SRCO Not es

Al'l Banks
1/ 2 array A
1/ 4 array A
111l egal

111 egal

1/ 8 array

( BA1=0, BAO=0
1/ 16 array (BA1=0, BAO=

111 egal

MD SRC3 SRC2 SRC1 SRCO Not es
X [0} o o o

)
. BAO=0)

, RA11

=0)
0, RA11=0, RA10=0)

counter, just how nany banks fire
M MB SRC6 SORCS SRC4 Not es
(0]
o 1 1 [o] 1 +1 cl ock
1 0 1 1 1 +2 cl ocks
1 1 ] o (] -1 clock

Clock logic is inplenented

in SRVBLK

Ul0 b >
WP1=1U WP1=4U
VW1=1U VW1=2U
ug b >0 SRC<1>
o ull
LPM<O_| Jui2 WP1=1U We1=4U
WP1=1U VW1=1U VW1=2U
WP1=1U WN1=1U
LPM<13T VWN1=1U oo s
= <0: 631 -
D s )b oo~} SRC<2> 7 SRC<0: 6>
ui3 . .
* SRC bits only activated after
WP1=1U WP1=2U H
% WP1=1 WNI=1U VWNI=1U 1st refresh (enter cycle) is conpleted.
WP1=1U VWN1=1
VW1=1U U7 "~ SRC<3>
ua
WP1=1U WP1=2U
WP1=1U VW1=1U VW1=1U
VW1=1U
ul4a o~ SRC<4>
WP1=1U WP1=2U
LPMc2 s VW1=1U VW1=1U
We1=1U = u17 T SRC<5>
VW1=1U
WP1=1U WP1=2U
WP1=1U VW1=1U VW1=1U
VW1=1U
LPM<3 0 @7
WP1=1U WP1=1U
VW1=1U VW1=1U WP
VI NT VI NT VW\Pi&ziB VW1=1U VW1=1U
ML4 ML
HH WELU We1U ||
] PF PF
ML7
H WELU WAL [fo—
PF PF
WAz R
LPMe4>7 - H WEIU WelU ||
NF NF VI NT
] UNI TED MEMORI ES | NC.
M1 MO .
H WU WelU || TN NT S PRQIECT: 128D14
1 NF e
— — VSS SELF REFRESH CONTROL DECODER
- 2 VSS Si ze|Docunent Nunber REV|
= B MVRSRCDEC A
Dat e: Oct ober 31, 2001[Sheet 1 of 1




®

RESET

I NPUTS

5 SRC<Z: 65 | oRC=2: 62,

XSRMVBI T<1: 6>
VI NT

1 I NCBX 5

VSS 5 Vss RESET 6

= <*6>SRMCLK SRMCLK SRCX 7

T <* 6>SRMCLKI SRMCLKB A g
SRMBI T

VCCI Tenp REGPLS Ref resh**
peri od tinme
2.7v. -5 8. 4us 138ns
2.3v 105 13. 7us 224ns
VI_NT
REFRESH EVERY 4 PERI ODS
T VI 'NT VI NT 4096 REFRESHES TO COVER ENTI RE PART

P S
Z We1=3U
WSO VR1=3U
5 We1=4U WP1=1U
> SREFB LP1=1U VI NT
WN1=1U
"Nz wai=2u NE
W0, 5U 5
L=0. 50 PRl
VINT
D M WP1=6U
H PE WKI1=3U
W=4aU -
| ¥ SRMCLK
N2
o - weau
We1=3U ] Lce
W1=1U V3 =
G b,
We1=1U v '\ﬂ\
sy WS = P
LP1=1U = W0, 5U

A<1>

:. | NCB<3>
TA<2> ' T
rJ

o WP1=1U
VW1=1U

A<l>
= A<2> | NCB<4>
* T A<3> | U4 i

o WP1=1U
VW1=1U

WP U WP U ™
WN1=1U VW1=2U J; 55f
UNI TED MEMORI ES | NC.
PRQIECT: 128D14
Title
SELF REFRESH MODE BLOCK
Si ze|Docunent Nunber REV|
B SRMBLK A
Dat e: Novenber 5, 2001[Sheet 1 of 1




NEXTAB

VB
wpi=. 6U | Cl_ \wp1=4U — NF
LP1=. 6U YINT \wii=2U F‘ \TV‘“U
-
u2 U4
VWN1=2U H M7
" PF
NEXT AL o9 NEXTAB Ve2U
WP1l=. 6U WP1l=. 5U
LP1=. 6U 3 SRMCLK LP1=. 5U
VB Al \
6 RESET H N o UG‘
| W=3U VRL=2U V1=, 5U
= LN1=1U
7“ NF NF]\
WE2U WE2U
I NC
S Lo I
4 SRNVCLKB
VWPi=2U | weou lw:zu
VN1=1U = =
UNI TED MEMORI ES | NC.
VI NT PRQJECT: 128D14
Title
VI NT VSS SELF REFRESH MODE Bl T COUNTER
1 VINT 2 Vss Si ze|Docunent Nunber REV
A SRMVBI T A
) Date: Novenber 5, 2001[Sheet 1 of 1




XBAB e JCLKB

VI NT BKCOWVX ~ JCLK = 05 )
) - U7 T IBKCLK
PREX TEEAG\C/I(% TRCOWE \P1=8U % CPAR2 \‘/\m—su % CPARL
REFPRE  TMABK 7 _ 15F _ 35F
APREX REF 7 WNL=4U = WL=4U ==
TMRAS ~ SDRVCC T ~ 1 LAYOUT JBKCLK XLREAD
VBLH SRC 7 7 FIRST TO OFF- LOAD JCLK VI NT PREX
ACTI VE BABX 7 B VSS BST
READ  KBCEND
BKCOMK WRI TE
LRX 4
VI NT TVABK
VS BABX
READ LRX YCLK
BKCOMX WKCX 4 DLLOFF
Al NB<10> RAPSETX JCLKB
VR TE APREX 1
ATNB<IO> .
JBKCLK 2
PWRUP S
PREX &
4 BST BST. (31 prescovi} PREBCOM™
5 JOK - JLK" 5 arnB<ios A NB<10>r
mﬂﬁ (23 CL<115, 2>}Mﬁ
REF™ 34 sprvcc)  SDRVCCT
g W TE YWRITE™, 25 KBCEND ] KBCEND™
9 YOLK - YLK 26 SRC SRCT
DLLOFF-
10 DLLOEF : coutss
11 PWRUP} PVRUPT 27 LRX > LRX
12 CA<8>] CA<8>r, 28 YCLKRX > YCLKRX
13 CAB<g> | CAB<8>I", 29 YCLRKWK | > YCLKWX
14 TVRAS| TMRAST, 30 AVBX - AVBX
15 TKACT] TKACT™ 31 TWK > LWK
16 TMABK I WHBK 32 RAPSETX |- > RAPSETX
TKCOMX™ T BABX
[17 TROOWK T KOOVKT [33 BABX >
17 TK S 33 BABX— ™ UNI TED MEMORI ES | NC.
RE— )
18 REFPRE - 34 _GCLK80OX " GCLK80OX PROIECT: 128D14
ACTI VE- =) Title
19 ACITI VE B 35 GCLK81X » GCLK81X
BKCOVK- VI NT PLACED I'N CONBLK BANK CONTROLLER - READS / WRI TES
_M ; :
20 BKCOWK 1 VI NT VI NT > VSS VSS 3 VBLH VBLH Si ze|Docunent Nunber
L A BNKCON
) Dat e: Decenber 7, 2001[Sheet 1 of




4 BKCOMKX}o—

3 READ {1\,

WP1=1U
V\Nl*lU

EVALUATE ON READ COVIVAN
SET | F BANK=A10=1 AND BKCO\A=1

RAPSETP WP1=2U
VWN1=1U

=y

TO BST
(INHI BIT APRE | F RAPSET=1)

11 RAPSETX

CLEAR ON:
PWRUP ( BAB=1)
WAPSET=1

. BKCOMX

—~ Cparl
100f <0: 3>

EXECUTE ON FALLI NG EDGE OF LRX

OR FALLI NG EDGE OF WKCX
(BOTH TERM NATE ON | NTERRUPT OR KBCEND=1)

P _TO AVO D RACE ON | LLEGAL WRI TE | NTERRUPT

KI LL RAPSET | F ANY

Jmlze E(T‘H

5 APREN
5 Al NB<10> b- o WRI TE | N SAVE BANK
- ML4
WP1=6U
WNL=3U VB j e
8 BABX —HNF NF||
] we1u
VI NT - N
e
PE L
we2U | fo———
VI NT
MLO
HPFNEl H PF VKAEB
We2U| WELU| L s
{bc < VKAE

LRX/ WKCX =READ OR WRI TE I S ACTIVE IN THI S BANK

—~ Cpar2 (0:1)

WP1=2U WP1=1U  WP1=2U
LP1=1U 12f

VWN1=1U w1=2U Wh1=1U = 1 PER BANK

LN1=1U

WP1=1U
V1=1U
WP1=2U WP1=1U
LP1=1U
WNI=1U wi=2u WWRI1=1U
LN1=1U LN1=1U

3

¥
J\_l [ W1u WAPSET

NT
VINT I NT

EVALUATE ON WRI TE COMVAND
SET | F BANK=A10=1 AND BKCOM-1
R

ON:
PWRUP ( BAB=1)
RAPSET=1

MAKE SURE APSET PULSE W DTH IS < 1TCK
(~2NS 1S PERFECT)

PLACED | N CONBLK
PLACED | N BNKCON

United Menories, |Inc.
PROQIECT: 128D14

Title
AUTO- PRECHARGE SET / CONTROL

Si ze|Docunent Nunber
B APSET

REV

Dat e: October 6, 2001[Sheet 1 of




(REFPRE=0 _FOR CBRTM
PREX=1 FOR PWRUP)
¢ ) SUPPORT TWR=1 OPTI ON?, YES FOR SDR
DELAY PREX SO | T MATCHES APREX FOR R/ W s . s 1o = v NT
- = DELAY START ALL PRECHARGES TO ALLOW FOR TWRL=1
wei=4u  We1=2U = VPL=AU wp1=2u ANYPB>>FPREB DELAY ~8NS @.3 105
VI_NT
MBO
H WeaU - PREDELB
_LPF B
I
NG NF
ko) We2Ul
T gt
N T T TN W0. 5 ‘NF
INE  INE  TNE [N L=2y
MB3~ MB4 MB5 MB6 L =
'\‘/B\?vtzu WE4U WE4U We4U WedU =
NF|| L=2U L=2U L=2U L=2U
14 SDRVCC
VI_NT
NVB7
ATI VER
= H W;HLP BATI MER
[6 TVRAS e ot
WP1=1U —HN 1.6U
WK1=1U L=4.0U
VB9
7 VBLH HNF\N;]__ 6U
L=2. 0U
THI S TI MER WAS ADDED TO BE COMPATI BLE W TH
EARLY AUTO- PRECHARGES (M N TRAS).
THE REFDEL Tl MER SHOULD STILL CONTROL BAB LOW TI ME FOR REFRESH CYCLES.
I N CBR TEST MODE 0L =
THERE | S NO PRECHARGE Le2u ‘(‘*23 \,_A:;U ‘(‘*23 -
LOCK ouT
VI_NT
FI NAL PRECHARGE B
VINT -5 FPREB
VINT I NT webh ©
VSSm>vss
- WP1=12U
VI NT WNI=4U <0: 3>
BABSETB * .
1 1 BABSETB - ue w2 16 BAB
8 ACTIVE NF|—{To TRACT 13 REF H NE o0 50 WP1=40U PLACED | N CONBLK
W=6U Up1Z0: 20 VN1=40U PLACED | N BNKCON
9 BRCOW— | |1 TRooWK] (15 SRC I N7 Gud United Memories, Inc.
WP1=1U ljvvheu VN1=0. 5U — PROQJIECT: 128D14
VW1=1U - LN1=1U
SRC=SELF REFRESH COVPENSATI ON, DEFAULT=VSS BANK ACTI VE CONTROL
BANK<2: 3>=SRC<0> Si ze|Docunent Nunber REV|
BANK<1>=SRC<1> B BAB A
BANK<0>=VSS
Dat e: Novenber 1, 2001[Sheet 1 of 1




3 or=iis 25 .. CL<115, 2>

4 YCLK -~ T [ W2U
WP1=1U . COl<115> 1T Va2
WN1=1U 4U T
5 DLLOFFI 10 ‘ WE2U
CL<1155 3
WPI=1U
WNI=1U TO YRGCLK
{%@* . —
CPAR2
Wp: -
,L MO Gp1-1y4 9] L 15F
6 JCLKB T [ ye2uviiziy -
1_ImBo
—— NF
We2U
VB4
Jel k7 N pr=1y [GCLKB
— - q
e w1y WKI=1U )
LIwves == CP,
WP1=1U 1= = PF T &P
WNI=1U WNI= WELU =
ANY DLL- OFF GCLK=YCLK
SDR CL2 (CL<1>) GCLK=DC ON
CL3/ DLLON GCLK=JCLK+++
CL2/ DLLON GCLK=JCLK+
PLACED | N CONBLK
PLACED | N BNKCON
United Menories, |Inc.
VI NT PRQJECT: 128D14
VI NT 71 NT Title
VSS GCLK GENERATI ON
2 VSS Si ze|Docunent Nunber REV]
= B GCLK A
Dat e: Decenber 7, 2001[Sheet 1 of 1




SET LR ON READ COVIVAND | F BANK ADDRESS | S MATCH
(1 FF BABX=0=ACTI VE)

PREX

BST

VRl TE( EMERGENCY ABORT)
READ (TO OTHER BANK)

TERM NATE ON :

KBCEND=NORMAL BURST END( CLOCKED BCEND)

READ COMVIVAND DI SABLED DURI NG REFRESH CYCLES

3 READ
J ML
_ NF LRSET WP1=8U
LREN H—\_ivxfzzu i W1=4U LRB
[4 BKCOWKX }us ‘u4 l - 10 LRX |
(G 3) WP1=2U WP1=6U HJ'\S,Z: sou T~ TREIL
VW1=1U VWN1=3U TV\#SU =
—{ u7 :
WP1=2U (0: 3)
VW1=1U 1 PER BANK
e
NF
j W=4U
MLO VD VB NB
5 BABX H NE H Np (7 BST H NE 8 KBCEND H NE
2U WE2U W=2U WE4U
9 VRl TE Hi Mz
BABX=1 ON PWRUP 1 we2u

PREX=1 ON PWRUP

PLACED | N CONBLK
PLACED | N BNKCON

VI_NT Uni ted Menories, |nc.
— PRQIECT: 128D14
Title
— LATCHED READ COVIVAND GENERATI ON
) Si ze[Docunent Nunber REV
A LREAD A
Dat e: Cct ober 6, 2001[Sheet 1 of 1




VI_NT

SET LW ON WRI TE COMVAND | F BANK ADDRESS | S MATCH
(1 FF BABX=0=ACTI VE)

PREX

READ( EMERGENCY ABORT)
VRI TE (TO OTHER BANK)
KBCEND=NORNMAL BURST END

BST ( NOW DI SABLED)
VRI TE COMVAND DI SABLED DURI NG REFRESH CYCLES

TERM NATE ON :

VINT 1T

VSSr5vss

3 WRI TE
J ML
NF LWSET
(Q3) LVEN = \we2u -
4 BKCOWK | 1 i—‘ Li
U4
5 TWVAB \ TTJT/TQ
WP1=3U WP1=6U |_[ve
WN1=1U WN1=3U T 3 U
{ o7
WP1=2U
WN1=1U
e
NF
WE3U
MLO M —Ine
6 BABX H NE H NF[8 BST H NFE [9 KBCEND H M5
—Wwe2U We2U —We2U 1 Yesu
— ™
v IC N
BABX=1 ON PVRUP 11 SDRVCC H N sU WE2U
PREX=1 ON PWRUP =

PLACED | N CONBLK
PLACED | N BNKCON

WP1=8U
WN1=4U |
St U2 12 L
we1i=30U -~ Sparl
VWA1=15U % 30of
(0:3)

1 PER BANK

Uni ted Menori es,
PRQIECT: 128D14

I nc.

Title

LATCHED WRI TE CONTROLLER

Si ze|Docunent Nunber REV
A LVWRI TE A
Dat e: Cct ober 6, 2001[Sheet 1 of 1




VB
3 PREBCOM | PE U VI NT
ML3
PF i
. 7 PWRUP
<0: 3> PRKEN W:12u»r |
4 BRCOVK)— = e Ve L f M -
4 BKCOWK o H PE BE ‘ H PE PREXB PE ‘ (PRE=1 | N PWRUP)
5 Al NB<10> jV\#4U \NI:4U,L7 "LV\#SU L‘Dl We3U <0: 3>
Wi =50 Tva . MLS Ma [ WL o8 PREX
A10=0 PRE<X> - H NF wbu | \'7¢F3U | NF | wei=12u - ZRart
(Al0B=1) jV\#lU WEL WN1=3U —
= M5 =
\‘ NF H MB
Il we2u NF
_PJCLK2 j W=3U
N H MLO
NF
WE3U DELAY START OF PRECHARGE
= FOR A10 MARG N
A10=1 PREALL .
( A10B=0) b. b. L, PICLK4
WP1=3U WP1=1U
S — VW1=1U  WN1=2U
PLACED | N CONBLK
VI NT PLACED | N BNKCON
VI NT
1 VINT Uni ted Menories, | nc.
VSS > vss S PRQIECT: 128D14
= BANK PRECHARGE COMMAND GENERATI ON
Si ze|Docunent Nunber REV
A PREDEC A
Dat e: Cct ober 6, 2001[Sheet 1 of 1




(DDR)
(SDR)

LATCHED WRI TE
ML2 PLUS 1.5 CYCLES
& PF
= LWLP5
LWL J\_l W=2U =
Tj ML3 J MB5
— N == NF DDR=L\ P5
W=1U |
M9
00
=
)u1
-~ JOLKB WP1=2U
V1=1U
LV 1IN
o] o,
OPTI ON FOR TWRL=2
_TvwRL=1
o)
or]_

(EI THER LW SW OR SW2 | S ACTI VE)
FALLI NG EDGE SETS AUTO- PRECHARGE

FOR AUTO- PRECHARGE CONTROL
(SH FTED WRI TE PLUS 2)

LATCHED WRI TE

PLUS 3 CYCLES
H M7 H MB1 Hf M2
NF NF NF
Ws1U W=1U Ws1U
= = — REV. A3: SET FOR TWRL=2
PLACED | N CONBLK
PLACED | N BNKCON
United Menories, |Inc.
PROQIECT: 128D14
Title
M T vss SHI FTED WRI TE
1 VINT 2 VSS Si ze|Docunent Nunber REV|
= B sw A3
Dat e: October 6, 2001[Sheet 1 of 1




TO COLUMN HQUADS
b 12 YCLKRX
WP1=12U 42U *143Mhz*
VW1=12U  WA1=21U
FROM GCLK
11 ol
ANY DLL- OFF GCLK=YCLK
SDR CL2 (CL<1>) GCLK=DC ON
CL3/ DLLON GCLK=JCLK+++
CL2/ DLLON GCLK=JCLK+
S JOLKH TO coL
GENO — *143Mhz*
[4 LRX} uDl U36 p
FROM LREAD  —ap=g= WI=12U WP1=60U
FROM CABUF WA1=15U  wh1=25U
UL
RESET WWP1=4U 10 CL<115>
7 PWRUP- > B \‘f NE
6
8 WRI T flu
Wi=1U Wp1=3U
WN1=1U WNI=1U =
ML2
= F\)/'\ieu cen
@) i :
6 CA<8>
Wi=1y Wei=4U Tj | MLS
Wi—iu ~WN1=2U — NF
W=3U
NB7 GCLK- BAR C8 0:1 <X=BANK>
[ [ Wwe1u PLACED | N CONBLK
1 [~es PLACED | N BNKCON
— PF
[ W=2U
United Menories, |Inc.
VI NT PRQIECT: 128D14
VINT N Title
— Mo I M8 YR / GCLKB GENERATI ON
VSS>vss i “ '
ﬁ_ MT—WeIU We1U Si ze|Docunent Nunber REV]
= 1: — B YRGCLK
- - Dat e: Decenber 6, 2001[Sheet 1 of




4 SDRvVCC

DELAY START OF YW FOR DATA PROPOGATI ON

[OTI N [OTOT
8>0 »-» u19 b
W1=1U WP1=4U WP1=12U WPl
WN1I=1U WN1=2U WN1I=12U WN1
Ol N '0,0T
1 1

VI_NT

VINT N

VSSr5vss

PLACED | N CONBLK
PLACED | N BNKCON

Uni ted Menori es,

PRQIECT: 128D14
Title
YCLK- W\RI TE GENERATI ON
Si ze|Docunent Nunber
A YCLKW
Dat e: July 6, 2001[Sheet




XBCSTATE

VINT B, VINT BCLK
3 Al NB<0> | - Al NB<O> VSS B2 VSS @TATEE-(I)-':A\ZRI
BCSTATE
XBCCLK

* SAME FOR DDR/ SDR

VINT -, VINT JCLK
VSS 5 VSS BCENDB
BCLK

VWN1=2U VWN1=6U Moot 2. 4, 8>
QSTATE<O: 2>
BSTARTB

6 BST ZB%ELK
7 JCLK s
2 IOk ] ~ PWRUP XDDRCO
8 R 8= .BL<1, 2 4,8> VINT &, VINT Al NBO
9Bl 2. 4. — = s N\wicg . VSS [ 5 Vss BSTARTB
10 S ~ SDRVCC .BSTARIE 5 BSTART  SDRVCC
a0 ' AVB DDRCO DDRCO
(12 AV | DDRCO
BCEND -
13 BCEND oo .
14 KBCEND |_KBCEND

DDRCO
15 DDRCD RDRCO™.
[16 OSTATE<O0>| STATE<O="

Description: THHS CIRCU T ONLY COUNTS THE BURST LENGTH FOR THE CONTROLLER.

| nput s:

Qut put s:

SI NCE READS AND WRI TES HAPPEN AT DI FFERENT TI MES,
ALL COLUWMN COUNTI NG AND | NCREMENTI NG | S HANDLED SEPARATELY

READ / WRI TE ( COVIVANDS)

BST (Burst counter STop from | DEC)

PWRUP ( PoVWeR UP signal is high during power-up)
BL<2, 4, 8> (Burst Length 2,4 and 8 from MRBLDEQC)
JCLK - EXTERNAL BUFFERED CLOCK

Al NBO, AO | NPUT FROM PAD BUFFER

BCEND ( Burst Counter END of burst to CONBLK. CABUF. BAEGEN)
KBCEND ( CLOCKED BCEND - NEXT RI SI NG EDGE)
REND ( NEXT FALLI NG EDGE FROM KBCEND- CANCELS READS)

CO LATCHED A0 FOR USE | N SHI FTI NG
(I NPUT FOR SHI FT O PATH | N READS)

NEW FOR S14,

PLACED | N CABLK
PLACED | N CONBLK

PLACED | N CABLK

Uni ted Menories I nc.

Project: 128D14

Title
Bur st Count CONtr ol
Si ze|Docunent Nunber REV
A BCCON A
Dat e: July 10, 2001[Sheet 1 of 1




XBCSBI T<0: 2>

1 VINT T
> VSS BSTART
£ BCLK B

Q

~NoO 0N

— T<0: 2>

T <*3>BSTART

o, B<0: 1>, ncQ@B<2>
— QSTATE<O: 2>

QSTATE<0> QSTATE<1> QSTATE<2>

L L
J, CPAR1L jf CPAR2

iSOF IZSF

PLACED | N CONBLK

L
jf CPARS3

I 20F

3 BALK L B PLACED | N BCCON
[5 OSTATE<O: 25| . QBTATE<O: 2> United Menories Inc.
Project: 128D14

Descri ption: This circuit counts 0,1, 2,3 ) Title

the interl eaved address sequence in the Burst Counter Bur st Count er STATE counter
I nput s: BCLK (CLocK fr om BCCLK) Si ze|Docunment Nunber REV

CAE ( Col um Address Enabl e fr om BCCON) A BCSTATE A
Qut put s: QSTATE<O: 1> ( Qut put STATE count to BCEND & BCTOGGLE)

Dat e: Cct ober 12, 2001[Sheet 1 of 1




= WP1=1. OU
WR1=1. OU
VI NT
T VI NT T
[2 VSS ]

PLACED | N CONBLK
PLACED | N BCCON
PLACED | N BCSTATE

United Menories | nc.

Description: This circuit is an elenent in a counter. The counter is Project: 128D14

used tlo cougt aln i nt e:‘jldeavedbsequence and to term nate Title

count engt col um addr ess ursts of length 2,4,8
| nput s: BCLK (CLocK from BCCLK) Bur st Counter State counter BIT

CAE (Resets | atches - from BCCON) Si ze|Docunment Nunber

T (Toggl e from BCSTATE) A BCSBI T
Cut put s: Q (Qutput to BCTOGGLE) 64S300 COPY]

OB (Qut put Bar to BCTOGGLE) Dat e: July 4, 2001[Sheet 1 of




Description: This circuit

generates the clock and | oad signals for the
urst node counter. PLACED | N CONBLK
PLACED | N BCCON
| nput s: JCLK ( EXTERNAL BUFFERED CLOCK)
Uni ted Menories | nc.
BCENDB ( Bur st Count END Bar fr om BCEND) .
Project: 128D14
Qut put s: BCLK (CLocK to BCBI T, BCEND & BCSTATE) Title
Bur st Count er CLocK
Si ze|Docunent Nunber REV
A BCCLK A
Dat e: Cct ober 12, 2001[Sheet 1 of 1

u2
} j 5 BCLK
WP1=2U WP1=2U WP1=10U — ggém
VW1=1U VW1=1U WP1=2U VWN1=5U
VW1=2U =
4 BCENDB
VI_NT




VI_NT VI_NT
VI NT
1 VI NT VSS MB
2 VSS PF ov u3 BE160
_ W£3U []1 [‘Dj
B : DO |
~ BL<1, 2, 4, 8> NE % Ui 9 BCEN
[3 BL<1, 2, 4, 8>}~ ‘ W=3U WP1=2U
WN1=2U WP1=8U WP1=24U A%ﬁ‘m
BE150 VWN1=4U WN1=12U
_Ive : U12p1=0. 6U =
- — QSTATE<O: 2> NF LP1=0. 8U
(4 OSTATE<O: 25} 6 BST H Wesu WN1=0. 6U
LN1=1. 6U
N VB
NE 10 BCENDB
VINT 7 PVWRUP H WE3U
L TO BCCLK
[‘\j BL<1> -. —
WP1=1U
VWN1=1U
BE120
= BL<2> - o
QSTATE<0>'" . Ve e
p p | Weau - Wesu
i 1
WP1=1U
— WP1=1U
WNL=1U|  \wi=10 MLO |
NF |
W£10U
1 BL<4%$ U1o0 SI N\VWCC ONLY VALI D FOR
=S WP1=2U SDR MODE, SEE MRBLK
VWN1=1U
QSTATE<1>
QSTATE<2>,
. BL<8%*
WP1=1U
VWN1=1U
@—
WP1=1U ONLY RESET WHEN JCLK=0
. . VWN1=1U
Descri pti on:
This circuit term nates a burst col umm address nbde
cycl e based on burst length or wite interupt.
PLACED | N BCCON
| nput s: BL1, 2,4,8 (Burst Length 2,4,8 from MRBLK)
SI NVWWCC- SI NGLE WRI TE MODE- FROM MRBLK Uni ted Menories | nc.
ALW (ANY LATCHED WRI TE) .
JCLK ( EXTERNAL BUFFERED CLOCK) Project: 128D14
BST ( Bur st SEI’op f r om COVDECQC) f ) Title
QSTATE<O: 2> (Qut put STATE count rom BCSTATE
PWRUP (PoWeR UP 1s high during power-up) Burst Counter END of count
Si ze|Docunent Nunber REV
Qut put s: BCEND (Burst Count END t o BAEGEN, SHEND) A BCEND A
BCENDB ( FOR USE | N BCCLK)
Dat e: Cct ober 12, 2001[Sheet 1 of 1




WP1=2U WP1=2U
W1=1U WN1=1U DICLK
3 JCLK u7

CLOCKED BCEND

(TO LRI TE- 4X)
(TO YRGCLK- 4X)

DICLKB

o
L

7 PVRUP) HNFI\/B

w2y

e+ 8 KBCEND
~—— Cpar1l
300F
[ WP1=12U
VWN1=6U
BURST END
PLUS 1 EDGE
(HALF)

PLACED | N CONBLK

( GENERATES CLOCKED REND, KBCEND)
VI NT PLACED | N BCCON
VI NT
1 VINT Uni ted Menories, | nc.
VSS PRQIECT: 128D14
2 VSS Title
SHI FTED BURST END DETECT
Si ze|Docunent Nunber REV
A KBCEND A
Dat e: Cct ober 6, 2001[Sheet 1 of 1




LATCHED CO FOR READ/ VRl TE CONTROL
TO SOSHFT | N DATACON

3 BSTART
UL 1 (7 DDRCO]
Wei=au wpi=12U -1~ CPAR3
VWN1=2U = T
VNL=6U % 180F
WP1=0. 48U
LP1=0. 8U
e w
L0 wa1=0. 48U
LN1=1. 6U
PLACED | N CONBLK
PLACED | N BCCON
Uni ted Menories, | nc.

PRAQJECT: 128D14

Title
CO (ODD- EVEN) LATCH BUFFER

Docunent Nunber

VI NT
VINT 1N VSSr5vss S 76
A DDRCO
2001[Sheet 1 of

Dat e: Cct ober 12,




1 C<3:9, 11>
VI NT oV

XCALAT<3: 8
i T VI NT
] QTL<0> ] QTL<3: 9, 11>

XC21BLKOD T QTL<0> ! QTL<3: 9, 11>
BL<1, 2, 4, 8> L VINT DICLKB
51 \vivee 1 vss Al NB<O: 2>
SDRVCC 2 cae QrL<0>
3 Caes QSTATE<0>
2 w2 M'KAB<1: 2>
2 wez2B I NTVCC
& BAaE_ BL<12,4 8 9>
& BAEB Sbrcc
9 | NCB CA<1: 2>
90 ONTLD CAB<1: 2>
11 DICLK QrL<1: 2>
C21BLK QrL<0: 9, 11>
L
al ways i ntel nopbde (I NTRSQ=I NTVCC=VCC, M.KAB=VCC) J
VI NT
—= CPARQ<0: 9, 11> vssgl vss QrL<0: 9>
XC21BLKEV 35F TB<3:9, 11> :
C.VINT DICLKB = BCTGL
> VSS Al NB<O: 2>
2 cae QrL<0> XCALATO
3 Caes QSTATE<0> VINT  AINB
2 w2 M'KAB<1: 2> vss CAE
2 wez2B I NTVCC BINX CAEB
& BAaE_ BL<12,4 8 9> BAEB SDRVCC
& BAEB Sbrvcc BAE CAO ,
9 | NCB CA<1: 2> CABO 1
70 OTLD 5{?5%: 2> CALATO
<1: 2> —
11 SPARE=99
VI NT VI NT
EVEN Sl DE, M.KAB<1:2> M GHT LOOK AHEAD BAR FOR Cl/ C2
DDR ONLY
ML M
OH PF OH PF
" CA<99>, 1 wee0U “lwiou
BL<2>7 TO KILL C<1> COUNTI NG e TKC99B
ra ull ra
SDRVCC ™ - ui2 v, BL<12> H NF
Wei=1U ] W=60U)
WAL=1U We1=1U 7 TMRDEN NF[— MB | F TKC99B=0, SPARE COLUMNS ARE ENABLED
KCLKBD  CAEY WN1=1U
1 BL<1>
REFBSY CAEB} — WE120U XCALAT119<9, 11>
o 9' 5! MLKAB<1> = NT VI NT CAE
B
WP1=1U Z §
WK1=1U VRE=AD 5 BAE
<IN > BL<4>
LI NTVCG= = % MLKAB<2>
s E [Py S %
(2 TROOME Wi=2uU : SDRVOC\/\M 1U i1t
= = = <*2>( CAB<9>, CA<9>)
WN1=1U WN1=1U mBgll %1> CA<11, 113
— 119<0: 3>7]
B' "~ CAL1EN JoLK L  JCLKB
10 XBVCC)
WP1=2U DICLK We1=20U
WNI=TU wWp1=201 2 WNI=10U s
WN1=10Y w Jl U3 < DicLkB 7
PUT COLUMN ADDRESS FI ELD I N X16 MODE —= cp == cP, —= CPAR3 e
MORE COMPRESSI ON DATA TEST 10f 250f 250f
(DI SABLE C8 AND C9) = WP1=20U= =
WN1=10U =
VI NT 2
VI NT
T VINT < our > 7
7 vss 1YSS A7 LReO: 3>} LR<0: 357 24 C119<0: 35} CL19<0: 3> 31 ALR AVB ALR, AVB 9
= JCLKR - AVB<O0: 3> CACD<1: 257 TKC1, DDROOS,
1T JCLKS (18 AWB<0: 3> | AWB<0: 3> . e 25 CACD<I 2>CA . 32 TKCIL, DORCO o PLACED | N CONBLK
RDCOM- DRVCCH 1 NV <1>7 BOD<1: 25 TKCO9B,
DCO . 17 SDRVCC e 19 SINWWCC, CL<1> e a= 26 CABOD<1: 2> o 33 TRC99B e UNI TED VENGRI ES 1 NG
77 77 < >r < > I~
5 READ B 13 TNTVCC B 20 BL<I,2,4,8,0> B 27 CAEV<I 2> 34 KBCEND B PROJECT: 128D14
(6 viRoom VRGOV 4 ReFESY REFBSY B — Al NB<O: 95 8 CABEVET- 7= CABEV<1: 25 S5 TRATRL_TKALR T Title
VR TE KCLKBOR Al NB<11, 895" : cA<0, 3: 851" COL. ADDR BUFFER FOR TOP OR BOTTOM ARRAY
7 VR T : 15 KCLKBD : 77 AINB<II, 99> 5 29 CA<0, 3: 85 " S zolBocunent Nunber RV
8 PWRUP— PVRUE 16 TVRDEN | HVRDENT 23 KCLK, BST KCLK, BST, 30 CAB<0, 3: 85}AB<0, 3: 8=r, B CABLK A
Dat e: Decenber 7, 2001[Sheet 1 of




Descri

| nput s:

Qut put s:

3 LR<0: 3>~ - LR<O: 3>

FOR DDR AVB=LWLP5 (+1.5 CYCLES)

pti on:

TO BAEGEN- FOR BAE ENABLE
TO DATACON- C98SHFT, FOR READ CONTROL

1 7 ALR
WP1=24U T CPA}?l
: = 280
VWN1=16U —
LR<3>T,
WP1=12U
VWN1=6U
TO DATACON- VEN119, FOR WRI TE CONTROL
TO CAEBAE - FOR BAE ENABLE
TO POWNCON- REGY CONTROL
AVB<0> 7,
AVB<1>, u19
AVB<2> " u22
? u21 u20 (8 AVB ]
= ANB<3>1 WPI=1U D 1=4U 1=14U)_
4 AWB<O0: 3> - AVB<O: 3> VW1=1U WP1=2U VWN1=2U VW1=7U
ACTI VE VWRI TE BAR WN1=1U
FOR SDR AVB=LW

PLACED | N CONBLK
PLACED | N CABLK

Uni ted Menori es

Pr oj ect :
Title

I nc.
128D14

Size
A
Dat e:

Nunber

ANY LATCHED READ / ANY WRI TE BAR
Docunent

AL RAV\B
2001[Sheet

Cct ober

REV/
12,

1 of




.1Cs FOR QIL MUST BE ST ONE LEVEL UP

1 VI NT

5 CNTLD

7 VSs | VYSS

| nput s:

Qut put s:

FOR Bl T<1> QIL=VCC TCLK=1 AT PWRUP 6 LCAE 1_1'\"
FOR Bl T<2> QIL=0V TCLK=0 AT PWRUP PE
(0:1) MR
— W£2U
»o ®
WP1=2U
VWN1=1U
_TCLK
e )
4 1 NCB
WP1=4U FDBKB
WN1=1U e Us [VPL=4U
‘V\N1=2U
o W=2U — v'vglu
b VB WP1=4U l_lNgt = WP1=12U
—{ u2 PE Ul 7 BI NX
N NMb VWN1=24 TT M4 VWN1=6U
f— — W£2U
W=1U WP1:=0. 5U WP1=0. 5U
LP1=0. 5U U4 |LP1=0. 5U
[ VW1=0. 5U [ VWN1=0. 5U
o N1 LN1=1U . LN1=1U
VI NT
ot L
VI_NT d. TCLKB
VINT wh1=2y
wei=2y 8 QILX]
PLACED | N CONBLK
PLACED | N CABLK
Description: This circuit is a register elenent for storing the current PLACED I N C21BLK
state of the burst nbde counter. The state of the register 64S300 COPY
is changed by loading a starting address into the register
or by toggling to the next state. Uni ted Menories I nc.
I NCB - | NCREMENT S| GNAL Project: 128D14
TB (Toggle Bar from B(CTOCI—:LE) Title
CNTLD - COUNTER LOAD ( START POCSI TI ON) :
LCAB - LATCHED COLUWN ADDRESS ( START) Burst Counter Register BIT -FOR CO AND C1
Si ze|Docunment Nunber REV/
BI N (Burst address | Nput to CBUF21' S A BCBI T A
QTrL (Qut put Toggl e Lookahead t o BCTOGGLE)
Dat e: 7, 2001[Sheet 1 of 1




1 VI NT

7 VSs | VYSS

| nput s:

Qut put s:

10B TOo
QrL<1>- [Pi | [Pi
QTL<0>!
STL<25 uU19 us
WP1=1U _
ey wiz1y
} . BTO .
QrL<3> UDl yn TB<4>
WP1=1U U6 _
WN1=1U Nty
WP1=1U =
VWN1=1U o 3
QrL<as- L20p u7 1 u13 p—. 15557
WP1=1U WP1=3U
VWN1=1U o VWN1=3U
B43B WA =10
QUL<5>71 7 _GBTO .
o T T, e
WP1=1U ) L8 WP1=3U
VWN1=1U WP 21U VWN1=3U
VWN1=1U
. . QBTO .
QTL<6> UL \ Lpl ULS ~TB<7>
WP1=1U ) _
WN1=1U ) Nty
WP1=2U =
arL<7> VWN1=1U B 3
u22 \ LPlQ?TO @D_E TB<8>
2 ] U29 We1=3U
WP1=1U vty
VWN1=1U WP1=2U =
VI.NT B76B WN1=1U
VI NT QTL<8> o - .
V23 l | uso ~loeTo @hJ 1
WPI=1U Nty
VWN1=1U WP1=2U =
VWN1=1U .
QrL<9> u2 u2 uz28 L TBs
- I, WPI=3U
= WP1=1U wpi=1y & Q1TO WNI=3U
VWN1=1U VWN1=1U
'~ BL<9>
3 BL<9> = &TL<0: 9> TB<3:9, 11>
s QTL<0: e L9, i
4 QrL<0: 9> —{5 TB<3:9, 11> pl aced i n CABLK bl ock
United Menori es
Description: This circuit controls the toggle of the burst node counter Project: 128D14
register bits 3 to 9 producing a |linear count. Title
BL<9> (Burst Length <9> full page from MRBLDEC) Burst Counter ToGgle page 2
QTL<0: 6> OUTPUT TOGGLE LOOK- AHEAD Si ze|Docunent Nunber REV
TB<3: 7> TOGGLE BAR - PER BI T A BCTGL A
Dat e: July 5, 2001[Sheet 1




SDRVCC

VB2
- NF
W1U BCEND
VB3
— PF
T W=2U
DDR
| nea
VI NT TTWELU
VINT (7N VINT R T ZEN
— PF
Vss B We2U
2 VSS PP T *143Nhz*
= ] we10u ua 13 BAE
J, BAESETB _ ~= Cpar5s
i) WP1=36U
WN1=12U J; 180F
— 6
W1=12U Wpi=48U T~ SBar
_ WNI=4U  WAI-240 L 180F
H MBO =
NF
" Lwsio0U
VI NT
[ Mes
PF VI NT
WE10U
5 SDRVCC] LI el
W10 ‘C— ’_‘”H PE *72NMhz*
1 weiou UL 15 CAE
}JNF:Z H\— caik w1=36u - $9aLt
. ESETB = 170F
FROM COVDEC )7‘ ‘* ,\"\":'27 W=5U MR8 WN1=12U —
NF
We1U WEBU
7
W1=12U Wpei=48U T~ {Bar
WNI=4U~ Whi=24y —L 170F
VI NT
o
T lweiu I,
KGR
FROM CLKGEN PLACED | N CONBLK
NB PLACED | N CABLK
FROM REFDEL I~ NE
let40U United Menories, |nc.
WP1=14U L )
WP1=1U WNI=5U  wa1=7U = i PRQIECT: 128D14
VR1=1U Title
COLUMN ADDRESS, BURST ADDRESS ENABLE
LOCKOUT THESE COMMANDS DURI NG REFRESH CYCLES Si ze|Document Number REV
B CAEBAE A
Dat e: October 6, 2001[Sheet 1 of




3 DUCC
VWP1=16U WP1=6U
VWNI=8U VW1=3U
[ ANB | w6 Ul < WAI NB o
WP1=4U
VWNI=2U
JOLK + 3 INVS
5 DICLRB WAI N
- oL BAEB
MP1 | MP10
T ol
(WAI NB) U9 {12 BINY
l\yﬂ [WesU NTﬂJ,—VTb&SU WP1=6U
N1 _[muo VWN1=3U
BAE. ¢
7 W2
VI NT
LcAB
VP2 LcAB e
= VI NT MP7
Flﬂ \_Vf:lou 7 ’_‘”H PF
(Al NB) i " jwe20U 13 CA
r\‘:ﬂf VN7
L WU VI NT VI NT ’*H NF
MN2 ] W20U == CP,
= 610f
MP5 —
HPFV\#O. euﬁ””PFw:o. 6U
8 CAE } L=0. 6U, ] L=0.6U
VN5 VNG
o CAEE HNFvv:o. eu’*”’\":w:o. 6U VI NT
L=1. 20 L=1.2U_LCA
L, MP3 = = o VP8
Plili W=10U ’—‘”H PF
(AIN) " jwe20U (14 CAB
I\Tﬂf Y L ‘ VNS
L] WU LCcA I
VN3 1 W20U == CP
= 610f
PLACED | N CONBLK
7 BAEB PLACED | N CABLK
L vPa | MPY
'iﬂ \_vl\#lou FL’E[ \_\/l\#lOU United Menories, Inc.
(WAL N)
PRQIECT: 128D14
v NT NF]_ [wssU NF]_ [wssU Title
- - COLUMN ADDRESS BUFFER ( NON- COUNTI NG)
VI NT vss M4 MNO
BAE. Si ze|Docunent Nunber REV/|
= B CALAT A

JCLK + 2 I NVS

Dat e: October 12, 2001[Sheet 1 of




_BAEB

L

4 BAEB ®
5o MP11
\_\{L\#lou
3 BI NX
wei=eu | MN1O
WN1=3U NeeU
5 BAE ®
BAE
VI NT VI NT
_LCAB
. MP2 LCAB e
— \'7\51ou VI NT H MP7 H MP10
7 T PF ﬂ PF
( Al NB) Jf‘ Li 1 } WE20U ] weeU 10 CAD
— NF VI NT VI NT NF
WESU WE20U ~~ CPARL
7 CAE HPFI\/PS HPFI\/PG = 680t
) WEO. 6U[ © WEO. 6U
] L=0.6U ] L=0.6U
- VN5 - VNG
o CAED HNFVV:O. 6U HNFVV:O. 6U VI NT VI NT
L L=1.2U L=1.2U_LCA
o M3 = = -+ VPS8 VP9
Plﬂ W=10U % OH PF i QH PF
6 AINB Us > (ALN) } W=20U L W6U a0
wWi=16U '%:,'—\L:SU S 0L\éjA H I\N/'I;18
WN1=8U VN3 WE20U - CPA%?Z
H 650
- BAEB 9 SDRVCC H N'VFN9 =
L WESOU
5 MP12 =
I
TT [ VN11
T Wesu
BAE . PLACED | N CONBLK
PLACED | N CABLK
MOD OF CALAT119
Uni ted Menories, | nc.
PRQIECT: 128D14
Title
M T VSS COLUMN ADDRESS BUFFER - SDR CO
1 VINT 2 Vss Si ze|Docunent Nunber REV
= A CALATO A
Dat e: Cct ober 12, 2001[Sheet 1 of 1




3 DICL
WP1=16U WP1=6U
WN1=8U VWN1=3U
[ ATNB | ue ul 5. WAI NB O
WP1=4U
WN1=2U
JCLK + 3 INVS
5 DICLKB VAI N
7 BAEB
o it (10 BAEB
MP1 , MP11
= == PF
Tﬂ \_\/l\#lOU J\_l \_Vflou
(WAI NB) H H o@ 12 BINX
NEL_[wesu |0 WP1=6U
MNL .| wesu VWN1=3U
BAE T 11 BAE
7 W2
VI_NT VI_NT
LCAB
MP2 LCAB ®
= VI NT MP7 MP10
PE[ w100 o i M —i M
(Al NB) 1 ] we20U 1 wey 17 oA
NFL_w vz
e i VI NT VI NT ’*H NF
M2 We20U == CPARL
o 50f
MP5 VP! =
HPFV\#O. euﬁ””PFw:o. 6U
8 CAE } L=0.6U) | L=0.6U
MNS MN6
5 CAER RS, sut— [FRG. U VI NT VI NT
L=1.2U L=1.2U LCA
G M3 = = " MPS MPO
PPI W=10U " OH PF 1 OH PF
(AL N) ] we20U “ L W6U, Ay
r\Tﬂ [ wesU
MN3 —= CP,
J [ sof
PLACED | N CONBLK
PLACED | N CABLK
L MPa
'1517\_\1\#10[-] L_[ \_vlv=10u United Menories, Inc.
(WAL N)
PRQIECT: 128D14
VI_NT NF]__| ws5U ,m;ul Title
T - COLUMN ADDRESS BUFFER - Cl1 AND C9
VI NT Vss M4 W=5U
1 VINT 2 VSS BAE . Si ze|Docunment Nunber REV]
= B CALAT119 A

JCLK + 2 I NVS

Dat e: October 6, 2001[Sheet 1 of




9B, 9, 9B, 9

n
— o | * 125Nhz*
IH" l w (5 CI19
4 ci1 1L part
WP1=40U . WP1=160U .
11B, 118, 11, 11 VR1=40U [ 25t wi=a80 C119<0: 3>
PLACED | N CONBLK
PLACED | N CABLK
VI NT
T vinT v

2 vss YSS

UNI TED MEMORI ES | NC.
PRQJECT:
Title

128D14

Size

Cll C9 COLUMN PREDECODER ( 1X)
Docunent

Nunber
A

Cl119PD
Dat e: August 24, 2001[Sheet

REV/

1 of




5 BAE
U1 B 6 I NCB
—— CPAR4
WP1=6U wWp1=12U _| 120f
WN1I=1U WN1=6U —
\
| uo 7 CNTL
4 VP2 —— CPAR1L
WP1=8U WP1=24U " 200f
VWN1=2U VWN1=12U =
VI NT
T vinT YN
7 VSs | VYSS
PLACED | N CONBLK
PLACED | N CABLK
Descri pti on: CLOCKS FOR COLUMN Cl RCUI TS
United Menories | nc.
| nput s: Project: 128D14
Title
COLUMN ADDRESS COUNT CONTROL INCB / CNTLD GENERATI ON
Si ze|Docunent Nunber REV
Qut put s: A CNTCON A
Dat e: Cct ober 24, 2001[Sheet 1 of 1




—~ Cpar1l
20f
VI NT VI NT
Mes VRI TE_ COMVAND
H ML6 H iou PLUS 2 CYCLES
PF N
- wesy U1 {10 Wz ]
H ML7 W1=36u-T- $Bar2
VI NT wesU W1=12U
= M5 [~ M4 M2
5 PWRUP) T— NF \‘ NF OH WE1U
W We2U —1 we2u Cpar 3
. = = WP1=12U WP1=48U-T~ $Rar
{}Q = PSIB WNI=40 WN1=240_L 180f
ML5 ML -
NE NE T
READ Hf WU ‘7 WE1U 1 wea0U
€L <L )
FROM CLKGEN
~ » PSICLK
8 KCLKBD)]
WPI=4U WP1=16U
VWWI=5U WNI=8U
PSEUDO- JCLK_USED TO SHI FT WP2
THROUGH, NOT JCLK,
TO MATCH TIM NG | N TMSCLK MODE
WHERE JCLK IS ON A
LONGER THAN KCLK.
WRI TE/ W2 ACTUALLY TURNED OFF FROM
KCLK, NOT KCLKBD IN THI S SCENARI O
PLACED | N CONBLK
PLACED | N CABLK
United Menories, |Inc.
PRQIECT: 128D14
Title
M T vss VR TE COVMAND PULSE - DELAYED 2 CYCLES
1 VINT 2 VSS Si ze|Docunent Nunber REV]
= B weP2 A
Dat e: October 6, 2001[Sheet 1 of 1




8 AVB

JCLK + 2 I NVS wazey
3 DICLK
uL — 9 TRCI |
—= CPARL
M3 VB T 230F
wWP1=4U _ WU e WP1=4U _Q wWe2U ClP15 =
WN1=2U 7\7’?]F B WN1=2U J\_‘i\jph': o
u7
| Y e
—-.PF. — NF
W=2U WELU
ov
r’_‘v—(
C1Ps WP1=0.5U WP1=0.5U CLP1S | Wwp1=0.5U
LP1=0. 5U LP1=0. 5U LP1=0. 5U
WN1=0. 5U VWN1=0. 5U VIR1=0. 5U
LN1=1U LN1=1U LN1=1U
6 DICLKB
JCLK + 3 INVS lepz L vP1 ALSO USED TO GENERATE TKALR
— = PF (SHI FTED ALR FOR COVPRESSI ON)
PE | W=4U J\_‘ wWeal - AWB=VI NT
- CAEV<1>=ALR
NF_ [we2u I\Tﬁ [ we2u
M2 Jﬁ ML
7 O<is
CHECK PI PELI NE FOR WRI TES ( ASWB?)

CHECK PI PELI NE FOR CL2/ 2.5
CHECK PI PELI NE FOR DLL ON OFF

128DDR S17 MOD

(ALSO USED FOR SPARE COL SELECT)
( CARED)

PLACED | N CONBLK
PLACED | N CABLK

United Menories, |Inc.
PROQIECT: 128D14

Title

SHI FTED C1 FOR COMPRESSI ON

VI_NT
VI NT VSS
1 VINT 2 VSS Si ze|Docunent Nunber REV|
= B TKC1 A
Dat e: Cct ober 6, 2001[Sheet 1 of 1




= oV =) oV
QSTATE<1> GQSTATE<1> QrL<1> Qri<i>
XBCBI T<1: 2> =) ov

QTL<Z> QrL<2>

QTL<1>=0V SI NCE DEFAULT=BL<1>

1 VINT CNTLD g
5 VSS LCABX g :
: B Bl NX :
3 7 f - -
<*2>INCBE, INCB QILX g5 OIL<1>, QIL<2>7, XCALAT21<1: 2>
VINT ., VINT CAE g
BCBI T VSS 5 VSs CAEB
—<* 2>DJCLK 3 DICLK BAEB 4
T VSS, Al NB<O: 1>, Al NB<O: 2> 2 Al NB<O: 2> BAE 71
T <* 2>DJCLKI 5 DJCLKB M_KAB 75
o <* 2>WP2 6 WWP2B Bl NX 73
1 VINT CNTLD g TSF2>WP2E S WP2 CAT2
LCABX g . CAB152
Bl NX 2 I NUQ— CALAT21
INCB QILX g QOSTATE<1>0
Al NB programed for next state counter | ogic

XBCTGL21
1 VINT INTVCC o
> VSS QSTATE<O: 1> 2
£ SDRvCC QrL<o: 1> 2
2 BL<12, 4,8, 9> TB<1:2> [

21

I'N DDR, C1=LSB

3 CAE CAE",

4 CAEB CAEBI™

5 w2} P2

6 W2B WP2B

7 BAE}—BAE"

I'N f]
9 TNCB | NGB

10 CNTLD CNTLD

11 DICLK DICLK

12 DUCLKB}—— D CLKE™
[13 Al NB<0: 25} AL NB<0: 2>
14 QrL<os ) QTL=0>"
[15 OSTATE<0S} BTATE<O0=r]

[16 MLKAB<1: 2> w]

17 TNTVCC I NTVCGT, vl NT e PROQIECT: 128D14
(18 BL<12, 4,8, 9> BL<12, 4,8, 9> T vinNg (YINT Cl RCUI TS FOR C2&C1 ( COUNTI NG ADDR)
(19 SDRvVCC SDRVCG Si ze[Docunent Nunber REV
L A C21BLK A
) Date: Decenber 7, 2001[Sheet 1 of 1

DICLK=JCLK+21 NVS

M GHT LOOK AHEAD BAR

in CBUF21LD

PROGRAMVED ONE LEVEL UP:

FOR C21 EVEN BLOCK
Cl, M_LKAB=M_KAB<1>
C2, M_LKAB=M_KAB<2>
EVEN SI DE SQOVETI MES

FOR C21 ODD BLOCK
Cl, MLKAB=VCC
C2, MLKAB=VCC

ODD SI DE ALWAYS LOADS CORRECT FROM PAD
QTL<2> FROM EVEN | S USED I N SDR

"LOOKS AHEAD Y+1"

20 CA<i: 25 | A<l 2>

[21 CAB<1:2> }Mﬁ

[22 OrL<1: 2> }Mﬁ

PLACED | N CABLK

UNI TED MEMORI ES | NC.




BL<#> REFERS TO NUMBER OF YCLKS NEEDED
. E.

DDR BURST LENGTH 4 =
SDR BURST LENGTH 4

BL<2>

Description: This circuit
1 !

QrL<0, 1> (Cut put
TB<1, 2> (Toggl e Bar

interl eaved count.

Toggl e Lookahead from BCBI T)

stage 1 & 2 to BCBIT)

= BL<4>
VI_NT
C<1> | S LSB FOR DDR PARTS VI NT | ML6
|
[T— WESU VI_NT
rv24 b H M26 ] BE
F
QrL<0> \wzlu —lweiu BT100 H ML5 H VB
| 'ves i <l wesu ° 5U
— PE —= Cpar1l . - 1 PF “1PE T TB<1>
I WE1U VI_NT | 10f ‘Jw
= WP1=1U 1=1U ‘
- - WE3U
VWN1=1U VWN1=1U
WP1=1U ,L M2s 3_0“ Me7 . “INE
VWN1=1U ra T L.BT110 J J
QSTATE<0> [ We1U “lwau 1 \‘ VB H wa
| J Veo cpar 2 Il we3u WE3U
ar NF
1T WP1=1U 1=1U
We1u J; 10f WNI=IU WNI=1U
. 1BT120
DON' T TOGGLE C<12 IJI':%L {}Q b H ﬁeu
= WP1=1U
OR SDR=BL<2> VRI=1U ?NF
VI_NT
I NTVCCH,
Wwe1=1U H ﬁéu VI NT
WN1=1U ] PE
ML8 ML1
L BT140 OH WESU OH WESU
L<1>11 ;.’ PE PE_m, TB<2>
-
Qr - P1=1 wWe1=1U e
WN1=1U WAL=1U H WE3U
CINF
L BT150 “JNB HJ MLO
V\Pl 1 WP1=1U | \K‘\E3U WE3U
VNL=1U WN1=1U
{>Q L BT160 I ML2
= W6
WP1=1U
VWN1=1U j?*NF
BL<4>.
VI_NT
1 NT — BL<12, 4, 8, 9>
VINT }yss 4 BL<12, 4,38, 9>’_“ “NTVCC pl aced C21BLK
2 VSS 5 VeCE————"+ TATE<O: 1>
= 3 TATE=0: 1> (;S QrL<0: 1> B<1: 2>
= 7 L<0: 1> . B 8 TB<1: 2>
controls the toggle of the burst nobde register
in order to produce either a binary or Uni ted Menories |Inc.
Project: 128D14
BL<1, 4,8,9> (Burst Length 1,4, 8, 9 (full) from MRBLDEC) Title
L (I NTer Leaved node from MRBLK]
QSTATE<O, 1> (CQut put STATE count 1 & 2 from BCSTATE)

Bur st

Counter ToGgLe page 1

Si ze|Docunent
B

Nunber

BCTA.21

Dat e: Decenber

7, 2001[Sheet 1 of




3 DICL
W80 vP1=6U
= VK1=3U
Al NF 3 WAl NB
{}Q Al NB vL
JCLK + 3 INVS
5 DICLKB VAI N
o oL BAEB 10 BAEB
MP1 | MP1O
Il iy i S—
(WA NB) O@ T3 8
l\yﬂi, WESU NTlﬂir WESU WP1=6U
VNL | mao WN1=3U
BAE . ¢ 11 BAE
7 W2
VI_NT
LCAB
MP2 LCAB e
= VI NT MP7
FlE[ \_\/l\#lOU T ’_‘”H PF
(Al NB) 1 ] we20U A A
r\‘:ﬂ:[—v]vbesu VI NT VI_NT ’*H NF
MN2 Ws20U == CP,
= 610f
MP5 —
HPFV\#O. euﬁ””PFw:o. 6U
. L=0.6U . L=0.6U
8 CAE 9
MNS MN6
5 CAES HNFvv:o. eu’*”’\":w:o. 6U VI NT
L=1.2U L=1.2U LCA
y MP3 = = ) VP8
Plili W=10U ’—‘”H PF
(AN } V20U 15 CAB ]
r\Tﬂ [ WwesU Y 7” N8
XCBUF21LD 5 — LCA lNFZ .
VI NT VI NT Al NB<0: 2> - MG WE20U =<
vssgl vss Mikag SE 14 AINBS0.2> | = 610f
ANE 2 AlNE T —
CBUF21LD
PLACED | N CONBLK
- BAEB PLACED | N CABLK
PLACED | N C21BLK
| VP4 ) MP9
(AL jﬂi\_\i\#lou FL’E[i\_\/JN\#lOU United Menories, Inc.
PRQIECT: 128D14
NF]_ [wesu NF]_[wssu Title
M T vss Twva Tvhe A2, Al COLUMN ADDRESS BUFFER ( COUNTI NG)
1 VINT 2 V5SS Ports 1-12 <I N> BAE . Si ze|Docunment Nunber

B CALAT21

Dat e: October 12, 2001[Sheet 1 of




BL=8 CASE SHOW

NEXT STATE LOG C DESCRI PTI ON

AB! A B C
000| |0 O 1 Now, for ease of witing eqns, let C denote Cpri ne=Cp, and let C denote Cbar
001||0 1 O Ap=A" BC+AB' C +AB’ C+ABC =A BC+A(B +C ) =A' BC+A(BC)’ =A XOR (BCO) = A' XNOR (B' NOR C)
010|/|0 1 1 Bp=A' B C+A' BC +AB’' C+ABC =B’ C( A" +A) +BC (A+A ) =B’ C+BC =B XOR C=B" XNOR C=B' XNOR (C +VSS)’
o11||1 0 O Cp=C
100||1 0 1
101||1 1 O
110|121 1 1 MLKAB al | ows for passthru(w invert);if MKAB is hi, AlINBF=Al N
111|/|0 0 O SSE 5/ 99
FOR BL=2,4 A2 DOESN T COUNT
FOR BL=2 Al DOESN T COUNT
"1 Al NB<2> \
ul
WP1=3U
WN1=1. 5U
VI NT
i VI NT VI NT
1 MLKAB
W:10u ML4 5 MLO
N ] O‘ L PF Hf PF
1Al NB<1> W=10U W£10U
. ] Wea. 5U
L
1Al NB<O> Hf ML1 HT:W
— PF — We10U
T W:4 5U WE10U
D Al NF T
- MB ) MB B M4
7“ NF 7‘ NF 7‘ NF VWP1=3U Hf ML2 H*M?
W£1. 2U W£1. 2U WEL. 2U VN1=1. 5U _ NF L NF
— — = W£4. 5U W£4. 5U
N e I
. . W£4. 5U
IN 3 arnB<o:os | AILNB<O0:2> ]j;w:4. 5U ;
4 MLKAB-M-KAB .
XNOR
ouT 5 ATNE ] Al NF i
Al NF=Addr I n Fixed (for lin/int node) W
PLACED | N C21BLK/ CBUF21
UNI TED MEMORI ES | NC.
VI NT PROQIJECT: 128D14
T Vi NT LYLNT Title
VSS COLUMN COUNT LOG C
2 Vss Si ze|Docunent Nunber REV
= A CBUF21LD A
Dat e: August 24, 2001[Sheet 1 of 1




<* 2>TVRPADF

A%

k]

XESDI O<0: 1>
Vo

VCCX =
<*2>G < <* 2>VCCX'
H - VB2 H - NVB2 H - M2AL H - MLE2 H ML ML2A1 DVPAD
Py PFLOTK — PFLOTK PFLOTK PFLOTK — PFLOTK PFLOTK
EN<O: 1> W£180U W=270U W=180U W=180U Ws270U W£180U
L=0. 32U L=0.32U |L=0.32U L=0. 32U L=0.32U |L=0.32U B O
TUNABLE TUNABLE VSSE; VSS PDDI <07 1>, PDDI <0: 15
DQS IS AN | NPUT TO DQSEN RGL 2.5>>10 OHVB RGL 2.5>>10 OHVB
(STRANGE BUT TRUE) p (ML) p (ML) PDI_DM
X XL DVBUF.
VINT £, VINT aWED 15, 3 UDVPAD Y EN
vss 21 vss aw ¢ TUNABLE vss  sDRvcc $
TILWO0: 3> H2  LWO: 3> aw 2 5,6,7.5, 10 TUNABLE VREF g 3
RNL > (6 300HM LEGS) RN11) 576, 7.5, 10 DP DN g
aw 6 (ML) 6 (6 300HM LEGS) DQSEN SMoS
S5 10
DI NBUF
M54 MBO ML64 ML30
WE100U | We200U | MR9 WEIOOU | WE200U  |M129 XIUNDM TN NG _FOR_DDR
- v - - VI NT VI NT VSS VsS
i veex L=0. 22LT7 L=0. ZZLT WEBAU oo L=0. 22LT7 L=0. ZZLT We52U 1 oos<o e 2B a0 15
- 7” NFTT L NFTT ‘ L=C. 22U - 7” NFTT L NFTT ‘ L=C. 22u TUNDM 3 .
VPL, VBLEQ o T T XSTUNDM TUNI NG FOR SDR
VBLH VREE 8 VB3 VB0 Vio3 50 VINT gy VINT o " VSSTogvss .
O ¢ WE120U WE260U WET20U WE260U STUNDM i 3 - i
uDVED 8 H L=0. 30 Hf L=0. 30 I deas,, H L=0. 30 Hf L=0. 30 H VETS
NFT NFT NFT NFT
1 1 ] L=0:3U 1 1 ] L=0:3U
T NFTK T NFTK
<I N> UDMPD )
WS
LW£O: 3>
. ) =
4 LWO: 32 L TVRPAD L=3y
5 CDOVPADEPVPAD NFTK
UDVPAD DI NBUF_SCHEM | N | 0BLK
DVPADT LDVP DI NFF EM | N | OBLK
6 UDVPAD) ] HTveo> [t \‘ VESe XDI NFF<0: 1>
—vREE DPD | VREF. DPDF ‘l'rx‘u?quzzu 25
DQS<0: 1>7 WP1=1U =
(8 DoB=0r 15 1 OB8<0: 12T W1=10 - |
o xTevec XLevee T UDVEN
SDRVCCT. — el |
10 SPRVCC o S TVRPAD | uo . \
T WRI TE VRI TE . TMEO>
PWRUPT wWei=1uU
12 PVWRUP " WN1=1U
T3 TVOVOF | TMDMOE - FROM LM SC >
" LDVEN .
14 TVROEN TMVRDEN . TLTMRDEN | g WP1=2U TO RABLK APBUFC=06>
DBEN 7 WN1=2U
15 DBEI E WP1=1U WP1=6U WP1=20U
16 TWEO 3= TM0: 3> I x16vec  WNL1=1U WN1=3U WWN1=10U
: TKIN99 |'S LATCHED W TH LCLK/ LCLKB | N RABLK
17 vPL, vPp | YPL. VPP
18 verH—YBLHT K N9
o VBLEGHVBLEQK X16VCC UDMEN TMRDEN LDMPAD LDVBUF T99BUF 21 TRINDO |-+ T
TVRPADF o o} o ov OFF OFF TO CABUF/ CA<99> zzaw W TO OTHER DINFF'S 1N 1 CBLK
20 _TVRPAD p .
8 g.) é Z);/ glli O:EN [23 DGOSEN<O: 1>}~ ™. DQSEN<O: 1>
0 1 1 - OFF oN > DV NR=0- 1=} DM NR<0: 1> TO DPATH
DI SABLE UDM | F, 1 0 0 -- N OFF FOR REDUNDANCY TEST MODE 5 BV NE=0— 1] DM NF<0: 1>
TM<O> OR 1 0 1 - OFF ON  TMVRDEN=1 VI A TEST MODE REG STER :
TVRPAD  OR 1 1 0 ov OFF OFF LDVPD=0 => NORVAL ROAS AND COLUWMNS
TNVDVOF 1 1 1 - OFF ON  LDWPD=1 => REDUNDANT ELENMENTS ENABLED

<

NT
VI NT

<

VSS

!

VCCXr TIVDMOF

3 VCCX

**EVEN | F TMRDEN=1,

" TEST MODE- DATA NMASK OFF"

I N REDPAD LDMPAD=0V

VBLH AND/ OR VINT IS I N RATI O MODE

ALL MASK FUNCTI ONS ARE DI SABLED

PLACED | N CONBLK

UNI TED MEMORI ES | NC.
PRQIECT: 128D14

Title

QFC /DQs / MASK / X16- X8- X4 CONTROL

Si ze|Docunent Nunber REV|
B DQSCON A
Dat e: Decenber 4, 2001[Sheet 1 of 1




ouUT | F
DQS NEVER FI RES.

VI_NT

VINT N VSS > vss

LAVB  \yw1=0.5U
LNi=1U

DQSEN PONERS UP ALL DQ | NPUTS
v NT (DQS | N BUFS STILL OF FOR SDR)
M Tl sDRvCC VINT
WP1=4U WP1=1U DQSD WE16U
= i ge
ML1 _
H PF VINT  We4U
] We8U
ML2 MLO WP1=14U WP1=48U
TOH 4 ﬁ”H PE VRIL=7U VRIL=24U
} ':’XSU {Ex {@c 10 EN
LH NF NF | (0:1)
WE4U !
1] M14NF
[4 DBEN | = veau TO DQS BUFFER (1X)
TO DI'N BUFFERS ( 8X)
1 ( DPBUFS)
=0, su TO DI NFFS (8X)
9 PVRUP @-
= DQSFPB WP1=1U
: WN1=1U
WP1=1U WP1=1U
Tau WP1=3U | pi-0. 5U WP1=3U
WP1=2U
ue VWN1=2U
WN1=2U WN1=2U
VN1=2U VWN1=2U
LN1=0. 5U LN1=0. 5U
[5_SDRVCC}
VI NT VI NT
V4
V29 PF |
[T PEiou werzUlfe— VT
WP1=1U
WNL=1U WP1=1U VB Mes I
VWN1=1U PR H
7w H 12U We4U
FROM GLW ]
ARBI TRATE WHEN GLWP CAN BE PASSED THROUGH TO CANCEL DQSEN. pE . MB WP1=4U 1o aw
MODI FI ED FOR S14, H V12U Wh1=2U
WHEN GOES HI TO LO, 1 oL T OW
SAVPLE STATE OF GLWP B
8 VWRI T “
ML6 | (0:1)
NFo_L
WU = WP120. 5U COVBI NE GLW.O: 1> FOR GLW
| LP1=0. 5U
N4 ‘ LGLWB 7,
FPB DI SABLED FOR REDPAD AND SDR F VI NT—
TS AVO D PCSSI BLE RACE. We2U =
DBENB ALSO DI SABLES TO PREVENT
TOTAL GLW HI Z_LOCK

PLACED | N DQSCON

United Menori es,

I nc.
PRQIECT:

128D14
Title

DQS- WWRI TE CONTROL

Si ze|Docunent Nunber

B

REV|
DQSEN
Dat e: Sept enber 20,

A
2001[Sheet

1 of



3 LWEO: 35~ LW0: 3>

WP1=12U

. GLW£O: 1>
4 GLWEO: 1> ' -
FROM DQSEN<O: 1> GLW£O> 1
GLW&1>
WP1=3U
VWN1=1U

VI NT
VINT 1T VSSr5vss

VWN1=6U TO POWCON
@”j 6 GLW

CPAR1

“[" 90oF

5 AW
CPAR2 TO DQSEN<O: 1>
18F

PLACED | N DQSCON

Uni ted Menories, | nc.
PRQIECT: 128D14
Title
GLOBAL LATCHED WRI TE - DQS WRI TE CONTROL
Si ze|Docunent Nunber REV
A aw A
Dat e: Cct ober 6, 2001[Sheet 1 of 1




1 <*4>PDDI <0> VSS
—J— Dl vsO<1: 4> % Dl vsO0<5: 12>
DE DE
AREA=320P AREA=320P
— PJ=161U — PJ=161U
UDM
= <*4>PDDI <1> VSS
—J— Dl vsl<l: 4> % Dl vs1<5: 12>
DE DE
AREA=320P
— PJ=161U

AREA=320P
— PJ=161U

12 WELL DI ODES UNDER THE PADS

THESE DI ODES ARE TO ADD PAD CAPACI TANCE

1 Vss 1YSS

TLPDDI <0: 1> 5 pppr<o: 15

Title

Uni ted Menori es

PLACED | N DQSCON

Size

PRQJECT:

I nc.
128D14

A
Dat e:

PAD DI ODES FOR DM PI NS
Docunent

Nunber

PDI
Cct ober

DM
3, 2001|Sheet

REV/

1 of




L=1. 4U
VI NT VV:S 8U VI NT
15 M MLO MLl
SMOS<0> SMOS<1>
oL oL
o) o) o) ko) ko)
I I I
[NE  [NE  [NE | [NE [NEE  [NE  [NE | [NE

M8 M MB MB €L ML16 ML4 M3 M2 L
WtS. 8U = =
L=1. 4U
S| ZED FOR 100PS/ CAP

P- CHAN W3U L=1. 5U

N- CHAN W3U L=1. 5U

PLACED | N DQSCON
Uni ted Menori es I nc.
1 VI E{z VSS | [3 SMOS<0: 1> }— Tiile
SDR TUNI NG CI RCU T FOR 2 DATA MASK SI GNALS
Si ze|Docunent Nunber REV
A STUNDM A
Dat e: Cct ober 5, 2001[Sheet 1 of 1




TM3> | S FROM TI N<12>=CSB PAD
BIT SELECT | S SUCH THAT

TMB<2, 2>, TM2, 2>, TMB<2, 2>, TM<2>1 TMk3> SHOULD NOT BE NEEDED
<* 4>TNMB<3>, <*3>TM<3>f FOR WAFER PROBE ( CsSB=0)
VPL, VREF, VBLH, VI NT, N4, VBLEQ, VPPH -
NON T

TMO>=NMASTER ENABLE FOR THI S MODE
T™™ <3> <2> <1> MEASURE MODE

0O 0 0 WwPL
. . 0 O 1 VREF
LY E I TVB<1>5 0O 1 0 VBLH
0 1 1 WVINT
1 0 O EXTRA
W&f%ﬂ XVNVBEL X 1 0 1 VBLEQ
= VINT TR2 o=VINT 1 1 0 VPPHY(1l/2 VPP)
VSS IN3 SEVINT 1 01 1 I NVALI D 11
TLTME2> | s TVB<2>5 DPD VMN g VVONT OV RGL
N0 VMON 3 O 8 UDVPD
11U INL  VCCX, g VOCX . I'N
VN1=1U VVSEL X WESU, L=4. 17
LAST VMBELX | S TO I SOLATE LOAD FROM PAD EXTRA CO' S
— TME3> TVB<3>"7
LIVES> |7 . ML3
welu| b
WP1=1U ] e | PFLOTK
VWN1=1U Y PFLOTK ‘ W:1u
e 3 L=1U
- B 13>
4 TMeO: 3> - N4 PFLOTK
~, VPL, VBLEQ i ] ma
(5 VPL, VBLEQ H VB | CH - w1y VPPHENB NFTK
[
(6 VBLH, VREF |- - VBLH, VREF WeLU Eﬂ L=1v 7 PF'—OTK‘\T Y
PIEL%%'JK [ WELU
N L=0. 3&4‘7\/\#1U
7 vPp VPP, . R VB [=0. 3U
VPP ‘ VINT NFTK
NFTK— | " o .
WE3U T ‘L W=3U - VPPH
L=0. 3U NG L=0. 3U
NETK PFLOTK
TMVEO> T — | ‘ W4 U ML2 PFLOTK
TMe2> . Wi | L=0. 3U »—OH - WE1U 1m0
TMe3> ML NFTK - L=1U . H - We1U
— _ WeSU ca L=1U
WPI=1U wWp1=4U & M7 §
VWN1=1U WN1=2y0 L=0.3U H 'f/'\;% Tws vPPHEN" | L
ONLY BURN VPP POVER | F NEEDED “1L=0.3U H N'i;'\flu : :
VB 13 su | PP=12. 6UA @ 2. 9V/ 105’ C
|| NFTK :
WE3U
1YFS6 au
"~ DPD ;
9 DPD PLACED | N DQSCON
United Menories | nc.
Project: 128D14
VI NT Title
T vint N 3 vss 1 VYSS, 3 veeK %o VOLTAGE MEASURI NG CI RCUI T / UDM PAD
= PREVENT POSSI BLE LATCHUP Si ze|Document Nunber REV
(VPP MJUST BE SHI FTED DOWN !) A TM/M A
Dat e: Novenber 1, 2001[Sheet 1 of 1




L DM UDM

vi NT L=1.4U VI NT

V\#S 8U
ML15 MB MLO MLl

o) o o) o) o) o)
i i i
INE_ [NE_ [NE_ [NE INEE _ [NE _ [NE _ [NE
M8 M M6 M\B € ML16 ML4 M3 M2 L
WES. 8U = —
L=1. 4U
S| ZED FOR 100PS/ CAP
P- CHAN Ws5. 8U L=1. 4U
N- CHAN Ws5. 8U L=1. 4U
PLACED | N DQSCON
Uni ted Menories, | nc.
VI NT . .
VINT v NT %2 VSS ] [3 DVMOS<0: 15 - DMMOS<0: 1> s PRQIECT: 128D14

TUNI NG CI RCU T FOR 2 DATA MASK SI GNALS

Si ze|Docunent Nunber
A TUNDM

Dat e: Sept enber 22, 2001[Sheet 1 of




3 DPD

VCCX
LEVEL

~Noo1h
6RES

T vinT MNL [7vss - VYSS, 10 veek— 1 e

VCCX

9 VMON

F MODE ENABLED

ML5
PFLOTK DPDB
ﬂH *— We1U v
] L=1U
ML6
.| NFTK
7‘ We1U VCCX
L=1U
= VB L ‘ TTma T lma
PFLOTK ] | H PFLOTK CH PFLOTK
WE1U W£2U W£2U
L=2U ( L=1U L=1U
ML7
- NFTK
7‘ We3U
L=0. 3U MO VCCX
= NFTKL_. ML1
vesu || I WeBd W2t
L=0. 22 L=0. 22U L=0. 22U
— . VB VB MLO
us SELBI & [~ NFTK ‘ NFTK
28 %20 —88%2u
wpiz1yu VI NT LEVEL 1L=0. 1L=0.
VWN1=1U - -
ALSO SERVES AS VI NT >> VCCX LEVEL SHI FTER
?] SELBX SELX P]
ML2
PFLOTK
-0 wWe10U
Ty L=0.3U
VCCX
[8 VM N | NETK 13
WE1OU VMON | S COMMON W TH OTHER
— V555550 VIVBELX OUTPUTS
‘ ' CONNECT TO UDMP |

PRI MARY USE, SELECTI NG VOLTAGE MUXES I N TMWM

PLACED | N DQSCON

VI_NT

Uni ted Menori es

Project: 128D14

I nc.

PREVENT POSSI BLE LATCHUP
(VPP MUST BE SHI FTED DOMWN !)

Title

SELECT CI RCU T FOR V- MEAS MODES

Si ze|Docunent Nunber REV
A VMSEL X A
Dat e: Novenber 1, 2001[Sheet 1 of 1




XSHI FTR
1 VINT DSCLK
3 vss DSCLKB
2 JweLk FKOT
3 AR FKOTB
2 Jaks cL<2: 3,25, 115>
2 WRITE SR
7 PWRUP SHRVB
B to 1 OBLK al so
mCL<l> —
ur us T JWCLK = CL<2>
JOLK l 03 ®, JCLKB We1=4U vP1=24U T~ THARL
— ARz WNI=1.5U WN1=12U —— N CL<3>
WP1=12U T~ 1ooF - -
W1=6U — o<
= TVCOVP) TMCOVP H
@ ook LK r 15 FCLR=0: 35} HCLK<O0: 3> WIEHY Wia=3o
5 WR TE—YWRITE " 16 XCLKRF}— % XCLKF HCLK<0: 3>
5 =T 5 15 T15=CL<l:3.15, 1155 7 T CrRRE0- 1517 | CLKR<O: 1> 0. 3>
F] T8 TCLRF=0: 15 ° | CLKF<0: 1>
CA<0> —
8 CA<O> E .
S— s 19 SR, SHRV6 }—> SR, SHRVB
VRUI i 5 .
(10 CIT9<0 35 CL119<0: 3> 20 VENI19=0: 32}~ VENL19<0: 3>
: 5
11 AVB, ALR AVB, ALR - V\ENENP -|1<\:|A_E|:|EN
I — SDRVCC = 22 TCLK— -
DLLOFE FROTB
13 DLLOFF “ CoL<5> SDRVCC 2
JCOLK ) 31 CL<5> CL<5> 8
14 JCC E 4
VI NT XCLKF &
<0> el
B _cFiL1
I R2cLB 1B T 1.07N
I F2C0B 75 F2 ll‘3\ VINT  DLLOFF
| F2G0 E530] AR DSCLKB
| R2CoB I V19998 BSCLK
| 0. K FK
| F2G1B 12 Rz “‘3‘ —] “" FKOTB ;3
| F2GL FSar] cc

SDRVCC

C119<0: 3> g . 33,
AVB WEN119<0: 3> 7 WEN119<0: 350
EN 8

PLACED | N CONBLK

UNI TED MEMORI ES | NC.
PRQIECT: 128D14

Title
DATA CONTROLLER (H I/ X CLKS & VEEN)

Si ze|Docunent Nunber
B DCON

Dat e: Decenber 7, 2001[Sheet 1 of




TURN OFF SORT PATH | F
FKOT=1 FOR A WHI LE, DATA SORT CLOCK
AND M XES JCLK/ DATA PATH NODES
JCOLK=1 VI NT
TO S119(4X)
PE | s bSCLKL TS SHIETO
TO SHI FTR
ﬁ”\‘ We4U Fl
JCLK+2 | NVS MAY NOT NEED JCLK! ! NF T o3 U L DSCLKE
[3 JWLK [[weeU WP1=14U T fgoAEl
VN1=7U =
WP1=1U 24 WP1=0. 5U
WP1=3U | pP1=0.5U NF LP1=0, 5U
NF vpa w6y o@ 8 DSCL
U342 o—oZ DS:MH WE6U | DiroeE &
== CPAR3
W1=1U N§>—r =25 wai=70 = 8F
VN1=1U VB =
H WE6U
<< DELAY ??7? NS >>
WP1=2U
VW1=1U
[ —= CPARS
WN1=1U WP1=4U
VN1=1U J; 30F
FROM DLL WP1=2.8U WP1=2.8U
VW1=1. 4U WN1=1.4U

WP1=2. 8U WrP1=2.8U

FAKE PHI OT
CLOCK TO RUN
BACKEND DATAPATH

( SDR- CL2)

9 FKOT

MAI N ARBI TRATI ON CI RCUI T FOR SORTI NG NODES ON TWO DI FFERENT CLOCKS
- BACKEND RUNS ON

K WHI CH | S DLL BASED
- FRONTEND RUNS ON SYSTEM CHI P CLOCK (JCLK)

FKOT=0,

VI_NT

FOR CL1 ( SDR- CL2)

PLACED | N CONBLK
PLACED I N

VINT 4 —~rNT

United Menori es,
PRQIECT: 128D14

Title

VSSm>vss

FAKE OT CLK (FKOT) /

I nc.

Si ze|Docunent

Dat e:

DATA SORT CLK ( DSCLK)
Nunber
B

FKOT
Decenber 10, 2001[Sheet

1




FOR CL2.5,3 = JCLK

FOR CL2, =JCLKB

BASED Cl11 AND C9 AND SHI FTED READ | NFORVATI ON

HTCLK -> HOFF Del ay Chain

8 ST19<0- 35 ] .S119<0: 3>

HCLK<0: 3>\ g HOCK<0" 3>

FOR X16, ALL ACTI VE
FOR X8, TWD ARE ACTI VE(O, 2 OR 1, 3) 2.3/105 2.7/-15 S119<0%
FOR X4, ONE | S ACTI VE FAST: 1.1ns 0. 6ns wo ~ HCLK<0>
- < <=0 DEFSAULT: 1. gns 0. gns .
FOR TEST MODE- ALL HCLKS= LON  1.9ns 1.2ns ~ CPAR4
WP1=3U WP1=18U T
TCLK I'S ACTI VE i —6U VNI=5U L 185F
S119<131
u1o ) . o™ HCLK<1>
VI NT WP1=3U WP1=18U . g:gél;@
F.Fj WN1=6U WWN1=9U =
= M
[3_TVCOWP} q S119<257
PF] W=35U ULl ) HCLK<2>
MR _ ARZ
ﬂ”V‘#gU CL2.5,3 = FKOT WP1=3U wei=isu T~ $EER
-l < JHCLKP ' WN1=6U  WN1=9U L
— ” NETNB N cL2 ol SDR CL3 S119<3 7
_ v = FKOTB (=SDR 119<3%]
Wp1=2U H\‘vv:au — (WU ( ) - 12 T HCLK<3>
VN1=1U CL1 = VINT (=SDR CL2) P © ? o
= = iy ARL
> 7 i WP1=3U WP1=18U .
CL<2> WN1=6U VN1=9U — 185F
TO HMUX<2>
lu1s w3 —~—{10 TCR
WP1=2U WP1=8U - fzéETl
Ul o HTCLK VI_NT VN1=3U WN1=4U =
PF
We1=2U M7
VWN1=1U u3 HV\#lU HCL KEN
WP1=1U b
L N J WNL1=1U
wP1=1U <© WP1=1U & or
LP1=0. 5U LP1=0. 5U
g N
W1=4, 3U WN1=2. 2 or WP1=4. 3U Wu1=2. 2U
=t = VI NT I N TEST MODE- TCLK ALWAYS RUNS
LN1=0. 5U LN1=0. 5U ! oVoDE TR Al
PH o -JUST A POAER HI T
H WE7U
NJ < HCLKENB
| J\;\#"’gu WAS TO SHI FTR
| FOR SHRVB CL2 CONTROL
( NOT USED NOWP?)
WNL=1. 41 _
WN1=1U Wty
LN1=0. 5U LN1=0. 5U H M0 WN1=0. 5U VI NT
We1U LN1=1. OU VI NT 7 NT
PLACED | N CONBLK VSS
[N PLACED | N DCON 2 VSS
‘ =
CL 1.5,2.5,3 NORVAL || W=8U
HCLK | F DELAYED " HCLK"=1 AND JCLK=1

7 o=T 25} CL<1, 2>

SHUT OFF
(GCLK FI RES ON JCLK=1++ )

United Menories, |Inc.

CL 1.5,2.5,3 DLL-OFF PROQIECT: 128D14
SHUT OFF HCLK | F DELAYED " HCLK=1", MJST BE SHORTER THAN JCLK Title
(GCLK FI RES ON YCLK {JCLK=0} FOR DLL- OFF HOLK<0: 3> / TCLK GENERATI ON
FOR CL2 - NO OFF CONTROL NEEDED Si ze|Docunent Nunber REV|
FOR CL1, HCLKEN=1 ALWAYS B HALK A
Dat e: Decenber 10, 2001[Sheet 1 of 1




_ CL2=SDR- CL3 .
3 CL<1 3 5> 5 CL<1: 3, 5> CL1=SDR-CL2 o CL12B
— Ol<2>
- CL<i> CL<2>=1 ON PWRUP
SO LI REN=0?2?
VI_NT
] M9 Pj
P ML
WESU
mL8
PE vz PEL. wesu
>—0H WESU \
I = ROLK
Y NOT NEED)| NEP o TN T e
THESE XFER GATES W1-2u >—H WEL SU—H WEL. 5U
KL= L 10 TCLRR<0: > | CLKR<O: 1>
NF ) .
Mo L 11 1 CLKF<0: 1>}~ - | CLKF<0: 1>
vy %]
£
(VB2 VI_NT
=T WelU
PE | o3
H WESU
PF me2
WP1=1U MR 1 WESU
7 SDRVCC] W1=10 H WESU PE |
[7_SDRVCC} =)
1 I < FOLK
—~ CL<3> —TN27 —TNES
- CL<3>=0 ON PWRUP V1. SU ‘i W1, 5U
SO LI FEN=07?? Ni NI
vea LN =
LI FEN=0 FOR CL<1> we7u_ || o3
£
WP1=1U
. WN1=1U
— _CL<5> {%07
*143NMhz*
PE{, MO . & M3 o
7 W=1U . | CLKR<O> PF— wWe1U o >0 2| CLKR<1>
= S0<0> L_l \_L — CPARL = S0<1> \_L CPAR4
: WP1=8U WP1=32U T~ : WP1=8U WP1=32U T~
WP1=3U = 240F WP1=3U = 240F
N 4[]110 =3y VWI=4U  wai=16U = =3y VWI=4U  wai=16U =
T weiu
PE= ViU =
J\_l LL = J\_l LL *143NMhz*
- S0<1> u19y, S0 0 o7 | CLKF<1> ._S0<0> o
_ > | CLKF<0>
T:_|4|,—l\/Tll2 o, WP1=8U WP1=32U -~ SHARZ T,\E M6 SN
NET\we1u WPLZSU WNI=4U  wwi=16U J; 240F T we1u we1=32U T §H0
VWN1=3U = 40F
WN1=16U =
8 S0<0: 5] SO<0: 1>
United Menories, |Inc.
PLACED | N CONBLK
PLACED | N DCON PROQJECT: 128D14
VI_NT Title
VINT i NT I CLK R AND F GENERATI ON
VSS >SS RI SI NG EDGE DATA SORT CLOCK Si ze|Docunent Nunber REV]
L B | CLK A
Dat e: Decenber 6, 2001[Sheet 1 of 1




L MP2

FlE[i W=2U

10 o<1, 155 }. . Ct<1, 15>

NT'ﬂ:I,—\/Twl u

mCoL<1> l %
WP1=1U

VWN1=1U

ARBI TRATES JCLK/ FKOT

11 FKOT2

FAKE PHI OT TO MATCH DATA PATH

FKOT=0 FOR CL<1>( SDR- CL2)

W%
PFi\N:ZU DcoB1P5
o

WP1=.

DELAYED 1.5 CYCLES FOR CL2= (CL3-SDR)
DELAYED 2 CYCLES FOR CL2.5, CL3

40 WP1=12U

4 DSCLKB

12 FKOr2B

J\_l LL P VK1=6U
£ = vz S et
WP1=4U HJJ —
pr_| NF_L m7 == CPARL
— ne EEAY 30F
WE2U =
Vi
= WP1=3U WP1=12U
DCO1B\Ww1=0.5U WN1=0. 5U 0 WK1=1. 5WN1=6U
LN1=1. 0U LNI=1. OU ov j . p ~ s0<0>]
LSO _ —= CPAR2
WN1=0. 5U
LNL=1. 0U L 30F

[ows

PF W=2U

NF] | weiu

7£NP1

FlE[i W=2U

5 <:|_<15>l M\%@x
WP1=1U

NI:T [We1u
MN

!

b

VNL1=1U 13 CL<2>
M1 _
S \20 | corps Wiy

WP1=1U
VWN1=1U

Ul

WWN1=0. 5U
LN1=1. OU

PLACED | N CONBLK
9 JOLKH PLACED | N DOON
United Menories, |Inc.
PROQIECT: 128D14
VI NT Title
SO (ODD- EVEN) SHI FTER
VI NT VSSs
1 VINT 2 VSS Si ze|Docunent Nunber REV|
= B SOSHFT A
Dat e: Decenber 6, 2001[Sheet 1 of 1

—§ {15 VDR ]

— CPAR3

T 3oF

DDRCO SHI FTED 1.5 CYCLE FOR DDR WRI TE MJUX CONTROL

TO | CLK GENERATI ON

S0<0: 1> 17 sp=0 1>




VI_NT

JCLK + 2 I NVS

BUFFERED JCLK

ALR=AT LEAST ONE BANK | S READI NG

FOR USE | N CONTROLLI NG HCLKS

LREAD | NFORNMATI ON
|'S EMBEDDED | NSI DE S119

N1
 CL<115> Jﬁ {>Q
WP1=1U
WN1=1U
S JeLKI FROT WORKS OFF FAKE PHI OT CLOCK 0.5 CYCLES FOR GL1 (SDR CL2)
ARBI TRATES J FK( DELAYED 0.5 CYCLES F 1 (SDR-
s 9 FKOr2 FKOT=0 FOR CL<I> (SDR CL2)
DELAYED 1.0 CYCLES FOR CL2 (SDR- CL3)
<<< SAME PHASE >>
DELAYED 1.5 CYCLES FOR CL2.5, CL3
Y4 =
PFiV\‘tZUJBQSPS ,\J,: —WelU _,Dcos1B '\J‘\Z:\_Vflu .| Lces1 .. Lsos wa-sg” .
] {@c ] {}o {%@ {%@ {Ex 13 S119
WP1=4U Tj WP1=6U TPﬂJ—T WP1=2U WP1=4U —— cpARoSs
WN1=2U PF V1=3U . VRL=1U WN1=2U S5F

WP1=0. 5U

bcosig | LP1=0.5U

WN1=0. 5U

LN1=1. 0U V1=0. 5U WN1=0. 5U
LN1=1. 0U LN1=1. 0U
[10_FROTZ2B}
8 DSCLKB
ve1 [ NF
wezuj‘ o—[11 PWRUP
T
[z CC=115,25) . ClL<115, 2>
NOTE: CL<115> = CL<1> OR CL<15>
( X4/ X8/ X16) MUXI NG STAGE OF THE Pl PELI NE
PLACED | N DCON
United Menories, |Inc.

PRQIECT: 128D14

Title
Cll C9 SHI FTER (4X) <O:3>

Si ze|Docunent Nunber
B S119

Dat e: Decenber 6, 2001[Sheet 1 of




- CL115B

DELAYED 0.0 CYCLES FOR CL1
| VPS5 DELAYED 1.0 CYCLES FOR CL2
S DELAYED 1.5 CYCLES FOR CL2.5
J\_l \TVY:ZU DELAYED 2.0 CYCLES FOR CL3
USE FOR CL1 TT ¢ CL1
NF| | we=1u
MNS
JCLK+2 | NVS .
 FKOT2 CL<115>
3 _JWCL [10_FKOT} =
8§ DSCL B
PE ~ CL3B
w=2u Mo NF NE | M _ pF ), M@ VP4
. LRP5 WU prig H-WELU we1=4U 2 We2U | R1Ps = as
o 1—1 \_L L WA1=2U J\_‘ o H \_VJY:ZU
4 ALR] Tj ¢ «@o us o SRB
WP1=6U Hf TE WP1=2U Hf
VeELU_ e gV VRL=3U | pp= M N Y wa1=1U NFL_] weiu
VAY NOT NEED THESE WE2U WE2U M4
TWO GATES! VI NT =
WP1=0. 5U WP1=0. 5U :
CHECK SHRVE RAGES3crky s osaksH PRBl [pi=o.s5U LP1=0. 5U CL<3>
VI_NT
jMLS FKOTB
\ We2U b
(11 _FKOTB}
6 WRI T F r\/uﬂf M1§‘, r\/u?,
T NF T NF \l NE
(7 PWRUP
WPi=1u| WP1=4U éQj vvtigj W @7]
WAI=1U| Wi=1U = = =
— CL25B
-\ MP3
Iy it
5
ALL NODES RESET ON PWRUP OR WRI TE COVVAND r\yﬂ WE1U
** NOTE- ALR=0 ON PWRUP ANYWAY — CL2B —
SOVE NODES HERE BEI NG " DOUBLE" SET MN3
| MP2 T oL<25>
N
HCoL<115>
WP1=4U Tj
1=2U iU NFL_L WU . CL3B
J\_l \_L M2 SHI FT READ M NUS HALF CYCLE
w = CL<2> PF ¢, MP1 FOR DQS CONTROL
Tj H J\_l We2U
- aLosE CL3 PATH
B
- WP1=18U
115 =
| ne4 We2U VW1=6U
FJ’: D/L\#ZU CoL<3>
CL2.5 PATH
~_FKOTB ¢
NLO NP WU SHRMG=0 SKEWED SLOW
iU . Mes TO PREVENT BL2- PRE- | NT
J\_l \_l - CoL<25 PREAVBLE FAI L
CL2 PATH (MARG N | N | CLK=0K)
Yo
PE
W=2U
—_FKOT o
PLACED | N CONBLK
o PLACED | N DCON
W TH DLL- OFF . - .
FOR BL-2 RACE 12 CL<2:3, 26, 116> - CL<2: 3, 25, 115> United Menories, Inc.
ALR=0 AT JCLK+9 GATES _
HCLKENB=1 AT JCLK+6 GATES VN1=0. 5U PRQIECT: 128D14
FKOT=1 SHOULD NOT BE LATE ENOUGH THouGH  LN1=1.0U Title
MCL<115>] U CL115B CL<2> U CL2B [.CL<3> U CL3B [.CL<25 v CL25B VI NT i SHI FT READ CONTROL
VI NT 7N ] VSS > VSS ] Si ze|Docunent Nunber REV]
WP1=1U WP1=1U WP1=1U wWe1i=1U L B SHI FTR A
WN1=1U WN1=1U WN1=1U WN1=1U Dat e: Decenber 7. 2001[Sheet 1 of 1




3 VERE F VDN, DDR AND SDR
4 AVB | SORTEN
we1=2U e
WN1=1U
5 IVWCLK2
5 JWCL u3 Uoa
WP1=2U wWP1=1U
VWK1=1U LP1=1U
VWN1=1U WP1=1U
VWN1=1U
SDR CN DELAY FOR CO PROP WP1=6U  WP1=20U
VEENEN, AVB REALLY CONTROL ON ' NO WN1=3U _WN1=10U
| i3 ULo oo (10 TR2ZGLB]
CPARL
WP1=6U 1GOF
VWN1=6U RI SI NG TO ODD
We1=20U
WWN1=10U
LPl DDR {}c J 11 R2GL
2 == CPAR2
wWe1=1U L 1e0F
VWN1=1U -
WP1=6U WP1=20U
o] DDRCOEN WN1=3U WN1=10U
6 S B
E— UlZ>o oo [1Z TF2C0B)
ML _
j NE CPARS
Vel WP1=6U 1GOF
DDR_[ \_L VWN1=6U FALLI NG TO EVEN
[8_WDDRCD} We1=20U
YR TE_DDR CCLSH V2 WN1=10U
HI FTED 1.5 CYCLE — PF
FROM CABLK/ BCCON T We2U @” B 13 1RG0
= CPAR6
160F
N19 WP1=6U WP1=20U
VB i3 WN1=3U _WN1=10U
N | uie Ul>o 7500 (14 TRZCOB)
=1 FOR DDR SDR_[ \_LWEZU —~ CPAR7
5 A0S o We1=6U 1GOF
ROM CABLK/ CO ij WVN1=6U RI SI NG TO EVEN
_ F BL BUF [ = _
W1=4U  \gep "B' SINCE FALLING | S NOW— PF w1=4u wP1=20U
WN1=2U PRI MARY DESTI NATI ON T We4U VWN1=2U WN1=10U
{%@ + 15 TRZGO
= CPAR8
160F
WP1=6U WP1=20U
WN1=3U _VR1=10U
u1s o oo (16 TF2GLB]
VI NT us 16 1F2GLB
— CPAR3
We1=6U 1GOF
WWN1=6U
TMCOVP TREATED LI KE SDR FOR TI M NG WP1=20U FALLI NG TO CDD
IN TMCOMP/ DDR, €O |'S DON T CARE ( TKD>> R AND F) WN1=10U
{}c 5 [17 TF2GL
= CPAR4
160F
FOR :
ENABLE SORT | FF
Vi RI SI NG PATH DI SABLED FOR SDR
MUNT

S| NCE
UPPER AND LOWER CAN BE COWVBI NEI

HAS BEEN REMOVED FROM SORT TI M NG,
D

JCLK=0 AND VENEN=0
(LOOK AT DDRCO _SHI FTED 1. 5)
(SHOULD BE FAST OFF, SLOW ON)
FOR SDR_( OR_TMCOWP)
ENABLE SORT | FF,
JCLK=1 ++ (ALLOW CO TO CHANGE)
(LOOK AT Q0 STRAI GHT FROM COBUF)
(SHOULD BE SLOW OFF, SLON

PLACED | N CONBLK
PLACED | N

Uni ted Menories

I nc.
PRQIECT:

128D14
Title

V\RI TE DATA CONTROL (CO SORTI NG
Si ze|Docunent Nunber

B
Dat e:

V\ADCON

Decenber 21,

2001[Sheet 1




ML FROM CABLK
ANY ACTI VE WRI TE, _ : ~C119<0: 3>
FROM CABLK —— NF warz2y [6 CL19<0: 3>
i_l \_Vl\#lU C119<0%T
3 ANB ] U3 u16 | O n '~ VEN119<0>
TTiMz WP1=0. 5U Wi=5U  Wp1=26U -~ $EOR4
PF LP1=0.5 VWN1=5U VWN1=13U —
We2U 4 -
U3 .-
= C119<1%
RizeeY U17 o  VENL119<1>
- VEENEN Wi=s5U  wpi=26U -~ {EOR3
4 JCLKB us7 > o W20 w190 L
Jebked WPI=4U  WP1=18U -
Nty 1 C119<2%
= VWN1=6U —U18 5 ~ VEN119<2>
WP1=5U wpi=26U - THARZ
WN1=5U  WN1=13U —
C119<357
u19 = ~ VEN119<3>
WP1=1U WP1=1U _ |
VW1=2U LP1=0.5u  VP17SU Wpi=s5u  wpi=26U -~ {EORL
WNI=5U  WN1=13U —
WNL=2U WNL=1U L
LN1=1U VENL19<0: 3>". (7 WENL19<0: 3>
TO WDSORT
8 VENE
I
WEN119 PULSE W DTH=??77? TQ VBSCRI/ Ve - CPArS
=77 TO WDCON

IS JCLKB FAST ENOUGH?
JCLK- JCLKW=1
JCLKB- WENEN=2

JCLK- YCLK=3
YCLK- YCLKW=8
YCLKW YWL19=2

JCLK- GDATA=9

x= 119 for 128m
98 for 64m BASED Cl11 AND C9 | NFORMATI ON (9,8 for 64m)
FOR X16, ALL ACTI VE
FOR X8, TWD ARE ACTI VE(O, 2 OR 1, 3)
FOR X4. ONE 1S ACTI VE
VI NT
VINT 1 NT

VSSr5vss

PLACED | N CONBLK

[ 110F

PLACED | N DCON

Uni ted Menori es

I nc.

PRQIECT: 128D14
Title
WEN119<0: 3> GENERATI ON
Si ze|Docunent Nunber REV
A VEN119 A
Dat e: Cct ober 16, 2001[Sheet 1 of 1




ACTI VE HI GH

EXTRA CLOCK I N FALLI NG PATH FOR CL3 AND CL2
=DC-ON FOR CL2.5

TH S CLOCK ALVWAYS TOGELES, READS/ WRI TES/ | DLE

(TOTALLY DI SABLED FOR SDR,

I F NOT USED FOR READS)
VI_NT

PF
6 SDRVCC MB ‘ _
Q |\M— P PF |\/B
'ij \_\1\#2U LSRPS —o M —| [wet1u «143Nhz*
3 SR us w11y ] ‘u1 8 XCLKF
NE V3 hs CPARL
NEL_ VB wWP1=2U WP1=3U —H WP1=44U T TB6F
W1U VW1=1U VWN1=1U "L WEL1U VW1=22U —
NE ML NF ’
'ﬂ Y14 wWe11U||—
WP1=0. 5U
LP1=0. 5U ;Wﬂlu =
NF
.
4 VRITE \‘ M1 \wi1=0. 5U
WE2U|  LN1=1.0U
5 FKOIB }us
WP1=4. 4U
PLACED | N CONBLK
VWN1=2. 2U PLACED | N DCON
VI_NT VI NT Uni ted Menories, |nc.
1 VINT PRQJECT: 128D14
VSS > VSS Title
L XCLKF GENERATI ON
) Si ze|Docunent Nunber REV|
A XCLKF A
Dat e: Decenber 7, 2001[Sheet 1 of 1




XVPLREF

1 VI NT
> VSS
3 VBLH
2 A<O: 3>
VHREF
XEOQREF
1 VI NT
VBLH =2 VBLH
T VSR<16: 19> 2 A<O: 3>
VHREF
XVCMP
VI NT 1 VI NT VCWN 3 - VCVN
VSS > VSS VCWP a -, VCVP
VCMP
SEE TEST MODE DOCUMENTATI ON FOR VPL VS VSR<12: 15>
SEE TEST MODE DOCUMENTATI ON FOR VBLEQ VS VSR<16: 19>
| nput s: VSR<12: 19> (Vol tage Set Regi sters 3 and 4)
VCWN (Voltage Current Mrror N-type from VREFBG
Qut put s: VPL (Voltage PLate to nenory cell array)
VBLEQ (Voltage to the BitLi ne precharge node.)
VI NT PLACED I N LM SC
VI NT
1 VI NT - . . . . .
>vss —VSS 4 VSR<12: 19>Hf+h\j/%/Rl’3<LlEZQ. 19> United Menories | nc. Confi denti al
= 2 veLH VCWN Proj ect: 128D14
7 VPL — VPL Title
veLn o HALF VBLH GENERATORS FOR VBLEQ VPL
3 VBLH Si ze|Docunment Nunber REV/
A VHBLH A
Dat e: Septenber 4, 2001[Sheet 1 of




VBLH
Q

INJ1
|  WEO. BU
AREA=1P L=42. 35U
PJ=4U
T s o marh e
L_4OU AB<3> PF | NF A<3>
= WE20Ul WE10U
JNJ3 — ML MDD
WEO. 6U np 5o PF(H | NE A<2>
L=20U WE20U] WE10U
JIJNJ4 — MB M
WEO. 6U pp_ i o H | NE A<1>
L=10U WE20Ul We10U
JNJ5 - M6 L“ \Y;5) o
\If’ngGU AB<O> PF | wa NFE A<O0> .
= WE20Ul WE10U — VREFH
JNJ11 |\/|147 ;L‘ 3
V0 By IN GO  PF e
= o WE20U| We10U n
INJ12 t o [ IN_ ™ VREFL
+——  W=0. 6U ° We1=1U S,
L=6U
VN1=1U
R
= INJ6 L owva —
L o WP1=1
K | w0 6u e (W (Wasio
W£10U A<3>
INJ7 . MB —
N WP1=1
L \If"::g-ogu ]‘ e A8 lwaii=1u
W£10U A<2>
JINJ8 LR —
WP1=1U
L \If";(l)bgu ]‘ e Y2 lwaii=1u
W£10U A<l>
INJO LML —
N WP1=1
\If’ngGU T‘ e AVt lwaii=1u
= [We10U A<0>
JINJ10
| WEOD. BU
L=42. 5y AB<3>.] WP1=1 WP1=1U
B<2>7 ule6 Ul
AB<1>1 VINL=1 =
— s VN1=1U
5 VEe— T VHG
vNT T VBLH & 6 VHH | Y
I VINT Jook 3 VBLH 7 VHOEF - VHORE
2 VSS — A<O: 3> 8 VREFH — =
4 A<O: 3>} : 9 VREFL - VREFL

— WP1=1 —
. LJ54L a
AB<3> VWN1=1 A<3>

— WP1=1 —
. l_B4L a
AB<2> VWN1=1 A<2>

— WP1=1 —

. LJ? 0
AB<1> VWN1=1 A<l>

=) WP1=1 s i
AB<O>  \u o7 A<0>

S5 WP1=1U WP1=1U- -
ABs2>"_ 1 u10 UL L VHG
AB<1> VW1=1U VWN1=1U

A<3>Aj<2>j o\ WP1=1U >>V\f’l=1UFVHH
A<2>T | UL T
A sos T VRL=1U WAL=1U)
A<3>1 — =
e DAL VPL=1U [ WPL=1U -\ e
A<1l>" VWN1=1U VW1=1U

—
A<O0> "

I stby=1. 74uA @ 105C, VBLH=1. 6V
I stby=1. 64uA @ -15C, VBLH=1. 6V

When using the VBLEQ test nobdes to

wite weak ones or zeros into the cell,
a background pattern of 50% ones and 50%
zeros should be witten beforehand to
prevent excessive VBLEQ current spikes.

PLACED | N VHBLH

Uni ted Menories | nc. Confi denti al
Project: 128D14
Title
Vol t age, Hal f vbl h REFer ence
Si ze|Docunent Nunber REV
A VHREF A
Dat e: Septenber 4, 2001[Sheet 1 of 1




I st by=1. 41uA@ 15C, fnfp, Vint=2.0V
VI NT VI NT (VCMN, VCWP, VREFH, VREFL & VHALF @ NOM)
ML6
VCMP | PF | MLO
M VW=4U PF
L=3U We4U
VH12 L=5U
VBLH VBLH
ML o) _
I e il ooy o o e
N - . NE
O e ] L=0. 45U S VHLS VAo Hf WE10U
WE20U _
L=10U VN1=1U
I\E .
VREFHT’ I F PF |
 We1l0U VV:lOU]
L=0. 5U L=0. 5U
75 ONe2 >l VHL4 5| VHL5
NC VI NT VI NT
WE20U VI NT ]
L=10U v o)
= MG IR 'N
V\#lOgL ‘ PF  We10U
L=0. " wWe2U
W L=1U
_ — MO
WP1=1U N o \L M2
Ui~ Dl SABLET or WE10U -
. VHALF
u2 _
VHOFF VR1=1U
=) Dl SABLEB
VHH \‘* M2 1
Ke) _ NF
W1=1U <,
WNI=1U JM; or W=5U
NF
™ VHG WE1U
1 JHe ™ VHH L=1U o
3 VHOFF'- VHQ:\';REFH VLo = - i
4 VREFH—— =L —
| VREF VBLH P NF
> VREFL WE10U H WESU =
VI NT L=0.5
VI NT - cNe3 P =
6 VINT S5 L] Ne 7
7 VSS WE20U
= L=10U ML8
VHG In NF
VBLH VREFLT’ [ 1 wssU
8 vBLH YBLH © J = 1
— VOMP - oNea = PLACED | N VHBLH )
o Vo ™ VOWN L Ne
11 VHALEl . VHALF \ﬁ\figg ] Uni ted Menories I nc. Confi denti al
- ‘ WeT Proj ect: 128D14
= j‘k/ﬁg' 35U Title
VOMNT HJ Vol t age, HALF vbl h
I Si ze|Docunment Nunber REV
L A VHALF A
Dat e: Septenber 4, 2001[Sheet 1 of 1




VI NT

ML
H* PF
—  We2U
L=10U CMP10
Bl . — VCMP
o
M W£10U
VCMN T — NFTK L=10U
° H We2U
L=20U =
AREA=1P
7 PJ=1U
VCMP=1. 1651V & | =0. 19uA @ 105C, fnfp, VCM\=0.9063V
VCMP=1. 1112V & | =0. 13uA @ - 15C, fnfp, VCM\=0.9587V
(The VCWN above is as simulated for that condition)
VI_NT
T VI NT Jo ol NT
2 VSS
o
™ VOMP PLACED | N VHBLH
United Menories | nc. Confi denti al
Project: 128D14
De i i Thi i i bi | f PF Tithe
scri pti on: is circuit generates a bias voltage for a _
transistor to provide a |load current of |ess than 1uA Voltage Qurrent Mrror P-type
Si ze|Docunment Nunber REV/
| nput s: VCWN (Voltage Current Mrror N-type from VREFBG A VCMVP A
Qut put s: VCMP (Voltage Current Mrror P-type from VPL)
Dat e: Septenber 4, 2001[Sheet 1 of 1




VI NT

VBB

VI NT o XVBBREF
L XVBBFUSE VSR<24: 27> 1 VINT 5 i XVBBREG
1 VINT VSR<0: 3> , = VSSES VSS 6 1 VNREF VNEG XVBBOSC
VSSE5 VSS T<0: 3> ¢ U 3 A<O0:3> 7 5 VNOFF VI NT VINT VSS 4 VSSo
— REGPLSB TB<O: 3> AB<O: 3> VNON VSS VNENB S1
3 6 4 8 3 4
VNENB S9 g
VSRFUSE VNREF VNREG VNOSC
— REGPLSB | .2 VBBAB<O: 3> | .o, VBBREF
J, VBBA<O: 3> <, VBBOFF
d, VBBON
VSRFUSE, VNREF, VNREG AND VNOSC Cl RCU TS ARE
I NCLUDED | N THE VNWLGEN SECTI ON.
XVBBPUMP XVBBCLK
VBB CP1 , 1 CP1 VINT , VI NT '~
VI NT CP2 g 5 CP2 VSS o2 VSS
VSS CP3 g 3 CPS3 S9 g
S1
VBBPUMP | VBBCLK v
| 4 CP1
L4, CP2
d, CP3
SEE TEST MODE DOCUMENTATI ON FOR VBB VS VSR<O: 3>.
VNREF, VNREG, VNOSC
SHEETS ARE | N VNWLGEN SECTI ON
VI_NT
T VINT ™ VI NT
VSS 1 VI NT —VSS
[ VBB 2 VSS
VBB 3 VBB _ VBB sre24: 27
e < [ < : >
e RS
*Val ues are before parasitics have been added.
VBB Vol t age -0.3
Mbdel s Sl owsSl ow
PLACED I N RM SC
Tenper at ur e 105
UNI TED MEMORI ES | NC. Confi denti al
VCC Vol t age 2.0
PRQIECT: 128D14
VBB Current 1. 2mA* Title
VBB GENERATOR
Si ze|Docunent Nunber REV
A VBBGEN A
Dat e: Septenber 4, 2001[Sheet 1 of 1




VI NT
VI NT VI NT VI NT VI NT VI NT VI NT
TOH P
415E2u NB MB ML7 M3 M2 7
6 59 “ PF %‘ PF %‘ PF %‘ PE 7 %‘ PE %‘
“ VB | we2u ] w2 ] weeU ] w30 ] U -] we14u
\'>l\#F1U H NMB Hjl\/lls HJMZ4 HJMZS H Y2
NF NF NF NF NF
= WE2 ilywsu ily¢15 ilywsu ily¢1u
H MLO
\ KE = = = = aizoou
l\N:ZU ® 1 CP1
H MO
= NF
VI NT WE100U
VI NT VI NT VI NT VI NT =
H ML3
415E2u ML 1 ML ML5 M5 M1
7 Sl “ PF %‘ PF %‘ PF %‘ PE %‘ PFE
H ML4 | we2u ] we2u ] weeU ] we30U ] welu
W [ [
WELU VD ML 6 M2 6 MR 2
6 so——1|_ \p N NS LN
= :}v¢2 WE3U W=15U WE7U
\‘ MLO = = =
\ NF
We2U
3 CP3

VINT 71N

VSS 5 vss

PLACED | N VBBGEN

UNI TED MEMORI ES | NC. Confi denti al

PRQIECT: 128D14
Title
VBB Punp C ocks
Si ze|Docunment Nunber REV/
A VBBCLK A
Dat e: Septenber 4, 2001[Sheet 1 of 1




M3 G MLO
= PFLO |
H . 6 CP3
WE50U)
L=2U
| MG  \p M2G ML1
< = PFLO | P PFLO |
L] IE 5 CpP2 IE
ML \ \
PFLOTK W=200U W£200U
2U L=2U | L=2U
L=0. 26U VB %
PFL
o }ﬂf - M
- PFLIOTK
- WE50U i .| We2U
] L=2U 1 = | L=0. 26U
ML3 | ]
PFLOTK ; MLZ
2U - o PFLOTK
L=0. 26U — 2U
NG | L=0. 26U
PFLOTK M6
W£2U PFLOTH
L=0. 26U —* = wW=2U
| ] L=0. 26U
M3 M4
PFLOTK PM b PFLOTK |
W£10U i = i W£10U —
L=0. 26U \ | ] L=0. 26\ \
V2 ML6
= PFLOTK PFLOTK PFLOTK
W£200U W£200U W£10U
L=0. 26U MD L=0. 26U L=0. 5U
PFLO
- We2500U
TyL=2u
4 CP1
PLACED | N VBBGEN
VI NT UNI TED MEMORI ES | NC. Confi denti al
VSS PROQJECT: 128D14
VBB > Y35 Titl
— 1 VBB rtie
= Punp for Vbb Generator
This punp is stopped with CP1 fl oati ng. Si ze|Docunment Nunber REV
This punp is stopped with CP2 and CP3 hi gh. A VBBPUMP A
Dat e: Septenber 7, 2001[Sheet 1 of 1




SEE TEST MODE DOCUMENT FOR VBB VS VSR<4: 7>

VI NT

VI NT T XVNW.REF VL
i XVNW.FUSE VSR<28: 31> 1 VINT VNEG g
1 VI NT VSR<0: 3> 2 = . VSS > VSS VNREF 6 XVNW.OSC .
VSS > VSS T<0: 3> 5 - 3 A<O: 3> VNOFF 7 VI NT VSS 3 VSST
=) 3 REGPLSB TB<O: 3> 6 2 AB<O: 3> VNON 8 VNENB S1 2
S9
VSRFEFUSE VNREF VNOSC 5
— REGPLSB J4, VNENB
| .d VNAB<O: 3>
'I'VNA<O: 3> |
| .4 VNREF
& VNOFF
VI NT T VNON
VI NT — VI NT
vss & VINT "~ VSS
2 VSS —
— 3 VL +Xlill\g%?<28' 31>
= 4 VSR<28: 31>}— +4 :
5 REGPLSE — REGPLSB XVNW. PUMP XVNWLCL K .
. VNW 1VNV\LCPl4 1CPlVINT4 VINT '
- VI > VI NT CPZS > CP2 VSS 5 VSS
- VSS 3 VSS CP3 6 3 CP3 S9 6
- S1 7
VNW. PUMP VNW_ CL K
| .4 NCP1
.d, NCP2
d, NCP3
*Val ues are before parasitics have been added.
VNWLL Vol tage -0. 3 PLACED I N LM SC
Mbdel s Sl owSl ow UNI TED MEMORI ES | NC. Confi denti al
Tenper at ur e 105 PRQIECT: 128D14
Title
VCC Vol t age 2.0 VNW. GENERATOR
VNWL Curr ent 2. 4mA* Si ze|Docunment Nunber REV
A VNWLGEN A
Dat e: Septenber 4, 2001[Sheet 1 of 1




AREA=1P
VI NT PJ=4U
T INJ1 LT ML AB<3>
o “PF
H . UNGND W:f/(z)u
AB<3> WP1=1U PELOTK e
AB<1>;;O>L 1 B Pwa=10 J L=0. 27 [ 'w=20U
-
o e ve
PF A<l1l>
ETK " VNEG J we20u
L=0. 22U ME
PF A<O>
WP1=1U [ We20U
A|3<3>j<2>j M WP1l=1U |U5 — VNOFF
A<1>71 VWN1=1U Z
ABOSS WNI=1U ~ VNREF
AB<3>" g WP1=1U wWP1=1U .,
) e
A OSS VWN1=1U VWN1=1U
ALY
NFTK
WE10U
= L=0. 220 |~ VNEG
VI NT
VI NT _
TV Aot WP1=1U
2 VsSs AB<3>T
= A<2>7, |
AB<1;IL;<O>ﬂ WNL=1U mlflﬂ VN1=1U

| st =1. nt
T VNEG. I stby=1. 7UA @ Vi nt =2. OV,
ST e
7 VNOEF ™ VINOEE
8 VNON ™, VNON
A<3>, AB<2> NOT USED

=2. 0V,

-15C,
105C,

fnf p nodel s
snsp nodel s

PLACED | N VBBGEN AND VNW.GEN

United Menories | nc. Confi denti al
Project: 128D14
Title
Vol t age, Negati ve REFer ence
Si ze|Docunment Nunber
A VNREF
Dat e: Septenber 4, 2001[Sheet 1




m%%sé

»_LJ

1 VNREF

CL=10U
WE20U
M3

PFLO

4 VNEG

VI NT
| e
H NFLOTK

W£1U
L=10U

2 VNOFF

VI_NT

NAND2
WP1=1U

PLACED | N VNWL.GEN AND VBBGEN

UNI TED MEMORI ES | NC.
PRQIECT: 128D14
Title
Regul at or
Si ze|Docunent
A
Dat e:

Confi denti al
y=3. 76uA @ Vi nt =2. 0V,
y=6. 70uA @ Vi nt =2. 0V,
y=3. 90uA @ Vi nt =2. 0V,
y=4. 40uA @ Vi nt =2. 0V,

105C,
105C,
105C,
-15C,

vnr ef =0. 99V
vnre
vnre

vnre

HH
oo
HO
<<

f
f
f
f=1.01Vv

for Negative Vol tage Generator
Nurmber REV
A
1

VNREG
2001[Sheet

Sept enber 4, 1 of




VI_NT VI_NT VI_NT VI_NT VI_NT VI_NT
PW PW PW PW PW PW PW
H W£4U H Ws4U H W£4U H Ws4U H Ws4U H Ws4U H Ws4U H
i i i i i i i
NF (VB3 NF [VBS NF [VB7 NF (VB9 NF VA1 NF Va3 NF [VAS
WE2U We2U WE2U We2U We2U We2U We2U
HM =. 34U H“L:. 34U H“L:. 34U H“L:. 34U H“L:. 34U H“L:. 34U H“L:. 34U H“L
VI_NT = = = = = =
M2 8
PF
H Ws10U VI_NT VI_NT VI_NT VI_NT VI_NT VI_NT VI_NT VI_NT
MLO ML2 ML4 ML6 ML8 M20O 2 M4 M26
PF PF PF PF PF PF P PF PF
OH WE1U 1 OH WE1U r OH WE1U r OH WE1U r OH WE1U r OH WE1U r OH WE1U r OH WE1U r OH WE1U
L=1U L=1U L=1U L=1U L=1U L=1U L=1U L=1U L=1U
ML1 ML3 ML5 ML7 ML9 M2 1 M23 M25 w8
H NF H NF H NF H NF H NF H NF H NF H NF H NF
Ws1U Ws1U Ws1U Ws1U Ws1U Ws1U Ws1U Ws1U Ws1U
L=2U L=2U L=2U L=2U L=2U L=2U L=2U L=2U L=2U
VI_NT
- ARL —_ - —~ CPAR4 —_ -
MBS 1 2.7F 1 2.7F 1 2.7F 1 2.7F 1 2.7F 1 2.7F
PF = = = = = =
— CPAR9 ‘ bty — CPARS
—_— L=3U —_
" 9.3F == CPAR7 ) T a4 3F
= 6. 3F NE ‘ S) =
= WE1U
L=6U
VI_NT
M NT
Gscillator Period @105C, 2.0 Vcc, Slow Mdels = ??2nS
VSS Oscillator Period @-15C, 2.4 Vcc, Fast Mddels = ??nS

PLACED | N VNWLGEN AND VBBGEN

UNI TED MEMORI ES | NC. Confi denti al

PRQIECT: 128D14
Title
Negati ve Vol tage Gen Gscill ator
Si ze|Docunent Nunber REV|
B VNOSC A
Dat e: Septenber 4, 2001[Sheet 1 of 1




VI NT
VI NT I NT Vi VI NT VI NT VI NT
TOH P
415E2u NB MB ML7 M3 M2 7
6 S9 “ PF “4‘ PF (‘4‘ PF (‘4‘ PF *‘4‘ PF (‘4‘ P
H VB - we2u | we2u ] :%v¢3o - | weeU :%V#ZSU
W [ [ [
We1U VB ML8 M4 MR8 MR
7“ NE H NF H NE 7‘ NE H NE
= WE2 ilywsu ily¢15 W=3U ilywzu
H MLO
}‘ NE N N N N 554oou
l\N:ZU ® 1 CP1
H M2O
= ] NF
VI NT WE200U
VI NT | Vi VI NT VI NT =
H ML3
415E2u ML 1 ML2 ML5 M5 M1
7 Sl “ PF %‘ PF %‘ PF %‘ PE %‘ PE
H ML4 | we2u ] we2u ] weeU :%vwsou ] we2u
e [ [
We1U VD ML6 MR6 MR 2
N N N N
= :}v¢2 WE3U WE15U WE14U
| MLO = = =
\ NF
We2U
3 CP3

VINT 71N

VSS 5 vss

PLACED | N VNW.GEN

UNI TED MEMORI ES | NC.

Confi denti al

PRQJECT:

128D14

Title

VNWLL Punp d ocks

Si ze|Docunent Nunber REV
A VNWLCLK A
Dat e: Septenber 4, 2001[Sheet 1 of 1




MBG MLO

e PFLO |

H . 6 CP3

WE50U

MLG L=2U

) LG W MG ML1

)Jf | 2, Pﬂﬁ P PFI‘J

M M . 5 CP2 M .

PFLOTK W=400U WE400U

W=2U =2U | L=2U

L=0. 26U VB %

PFLO® %

J H = MAG I\P/IIELOTK

— WE50U = w2

L] L=2U 1 = | L=0. 26U

ML3 | |

PFLOTK | MLZ"

We2U o PFLOTK

L=0. 26U _ 2U

NG | L=0. 26U

PFLOTK V3]

2U PFLOTH

L=0. 26U~ = wW=2U

| | L=0. 26U

M3 MA

PFLOTK PM b PFLOTK |

We1 _ 1= — WE10U —

L=0. 26U \ | ] L=0. 26\

ML V2

= PFLOTK PFLOTK

W=400U W=400U

L=0. 26U MD L=0. 26U

PFLO

O We4725U

T [L=2U

4 CP1

PLACED | N VNW.GEN

\Y| N'I;/I NT UNI TED MEMORI ES | NC. Confi denti al
2 VI NT )

VSS Sss TiPtROI eJ ECT: 128Dl14
= Punp for VNWLL Gener at or
This punp is stopped with CP1 fl oati ng. Si ze|Docunment Nunber REV
This punp is stopped with CP2 and CP3 hi gh. A VNV PUVP A
Dat e: Cct ober 24, 2001[Sheet 1 of 1




VPP 1 VPP VSS 3 VSS
VI NT 5 VINT VPPCLK<1: 4> a [ K<1: 4>
VPPUMP
XCLK
VI NT 1 VINT VPPCLK<1: 4> 3=VPPCLK<1: 4>
VSS 5 VSS VPPCEN 2 VPPCEN,
VPPCLK
XREG

1 VPP  REGPLSB
5 VINT VPPCEN
3 VBLH REGVCCP
a2 VSS T<0: 3>
TB<O0: 3>

VSR<O0: 3>
T<0: 3>
TB<O0: 3>

[ OF

 REGPLSB
2 REGPLSB I * '~ REGVCCP

[7 VSR<8: 11> }%ﬁ VSR<8: 11>

Not e:
VWHEN CALCULATI NG TOTAL

St andby Current (Nom Model s, T=-15,

SOURCABLE CURRENT (I PP) =

Vi nt =2. 2):

I PP MUST BE MJULTI PLI ED BY 3 FOR PUMP EFFI Cl ENCY
I PP CURRENT.

5.03 mMA (M N).

9. 7e-8

PLACED I N LM SC -

PLACED | N RM SC - " NOBANKB"

"REGV" ACTI VATED

ACTI VATED

Uni ted Menories | nc. Confi denti al
Project: 128D14
Title
Vol t age Positive Punp
Si ze|Docunent Nunber REV
A VPP A
Dat e: Cct ober 30, 2001[Sheet 1 of 1




T VINT vglsNT
2 VsS

— oUT
2 OURES' BT RESET
3 BES '~ SET

RESET

Ul

WP1l=. 84U WrP1l=2.8U
VW1=. 84U WN1=1.4U

PLACED | N: VPP/ VPPCLK

Uni ted Menori es

Confi denti al

Pr oj ect :
Title
Vol t age Positive Punp C ock Decode
Si ze Nunber REV/
A VPCKDEC A
Dat e: Sept enber 2001[Sheet 1




Del a

NOTE: THE TES OF ALL TI ON CAPS VSS VPPCYCLE, VPK<9: 15> VP31817 VPSllU15 VPSlZUlG
MUST HAVE A DI ODE CONNECTI ON TO GROUND VPPMCLK causes VPPCLK<1> to go — VPK<9: 16> el Pl >
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T3 T2 T1 TO VBLH* X=VPP JFETS

0O 0O o o 1.81 J2

0O 0O O 1 1.88 J2,J35

0O 0 1 O 1.94 J2,J4

0O 0O 1 1 2.00 J2,J34,35
0O 1 0 O 2. 06 J2,33

0O 1 0 1 2.12 J2,J33,J5
0O 1 1 O PUMP ON J2,33,J4
o 1 1 1 PUMP OFF J2,J33,J4,35
1 0 0 O 1.81 J2

1 0 0 1 1.37 J5

1 0 1 O 1.44 J4

1 0 1 1 1.50 J4,JS5
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1 1 0 1 1.62 J3,J5
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