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Bi-cmos SyncHRoNous Static Ram
MAR. 1995

Description

The pPD461318/36LS1 Is B 65,636-word by 18-bit / az,res-word by 35-bit
synchronous static RAM fabricated with advanced BI-CMOS technology using
N-chantiel. memory cell. ’

Thie technology and unique petlpheral clroults make the pPD461316/36L31
a high-speed device. The uPDAG61318/36L.S1 Is sultable for applications
which requlre high-speed, fow voltage, high-density memory and wide bit
conflguration, such as cache and butfer memory.

The pPD461318/36LS1 is packaged In a 119-pln plastic BGA (Bsll Grid
Atray). . .

Features

= Fully Synchronous QOperation
« Fasl Clock Access Time
Register-Register : 3ns/200MHz, 3.25ns [ 182MHz, 3.6ns/ 166MHz, 4ne/ 143MH2
Regleter-Latch : Bne/200MHz, 5.25ns [ 162MHz, 8.5n6 / 166MHz, 8ns [ 143MHZ
- Asynchronous Qutput Enable Control : G\ :
- Byte Write conirol : SBa(DQal-8), SBb\(DQL1-9), SBcYDAc1-9), SBAYDQd1-0)
- Common VO uslng Three-state Outputs
- Internally self-timed Wrlte Cycle
- Late write with 1 dead cycle balween Read-Write.
~ User-option by Mode Select Pin
Single Differentlal Clock Reglstered Input/ Aeglstered Output or
Dual Differentlal Clock Reglsterad Input / Latched Output
- User-sonfigurable Outputs
Controlled Impedance outpute or Push-Pulf outputs

The information In this decument s subjec! to change without notive.

Document No, 10-3666 © Nec Corporation 1995
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RIEC uPD461318/36LS1

v

64K x18 Pin Assignment

Column
1 2 8 4 5 8 7
Row A vDDQ SA12 BAS NC SAS SA2 vDDG
B NC NeC NC NG NC NC NG
c NG SA13 BA10 VDD SAT7 SA3 NC
D Dab1 NC vss za VES DQad NC
E NC DQb2 Vss S8\ VsS NC DQas
F | vbopa NC vVsS G\ VS5 pDGay vbpQ
G NC pab3 SBb\ c - vsS NC DaGat
H DQb4 NC vss c Vss DQas NC
J vDDO VDD VREF VDD VAEF vDD vDDQ
K NC DQb5 vss K vss NG DQa4 .
L DQb6 NG vSs K $Ba\ DQa3 NC
M | voba DOb? vss SWA vss Ne vDDG
N paba NC vss SA1 vsS Deaz NG
p NG DabY VSS SAD vSS NC DQat
R NC SA14 Mt VDD M2 SA4 NC
T NG SA15 SA14 NC BAS' SAS NC
u voba | TMS TDI TCK DO NC vDDQ

Pin Names and Functions

PIn Name Deacription Function
vhD Core Power Supply Supplies power for RAM core
VSS Ground
vbbaQ Output Power Supply Supplles power for output buffers
VREF Input Refarenco '
K K\ Maln Clock
C, Baia /O Clock Controls only dala bus reglsters when In use

SAC~SAtE | Bync. Address [nput
DQa1~DQbLS | Sync, Data Input / Output

85\ Syne. Chip Select Loglcally selects SRAM
SW\ Bync, Global Write Enabls Writes all bytes

SBa\ Eyne, Byte "a" Wrlte Enable Wrlte DQa1~DQad

SBh Sync, Byte “b" Wiite Enable Wrlte DQh1~DQbB

G\ Async, Output Enable - Asynchronous Input
zq Qutput Impedance Control '
M1, M2 Mode Selact Salects operatlon mede

NC No Connect

B Lu27525 0057004 815 mm’
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32K x36 PIn Assignment

Column
1 2 3 4 5 § 14
Row A vDDQ SAf2 SA9 NC SAS 5A2 vpba
B NG NC NC NC Nec NG NC
[+ Ne SA13 SA10 vbD SAG " §A3 NC
D DQcs DQco vss Ao BN Vss DQby DGbA
E DQce DGeo7 v5s S8\ VsS DQb7 babs
F vbda DQcS vss G\ Vs5 DQLs vDDa
G DQes DQc4 SBo\ ci SBM\ DQb4 bab3
H DGel DQe2 VS8 c vee DQb2 DGbY
J vDDQ vDO VREF YoD YREF vDD vbbQ
K Dad1 DQd2 ves K vss Doa2 | DQat
L Dad3 DQd4 SBd\ K §Ba\ DQasd |. DQa3
M vDDQ pQds Vss EW\ yss DQas vDDG
N Dade DGd7 Vvss SAi VSs DQa7 DQas
p DGds DQdg vss SA0 V§s DQed DQa8
R NC SAl4 M1 YbD M2 SA4 NC
T NC NG SA11 SAB SAY NG NC
u yopQ ™S TO! TCK TDO NC vDDQ
Pin Names and Functions
PIn Name Desciiptlon Funcilon
VDD Cora Power Supply Supplies power {or RAM core
V8S Ground
vbbaQ Output Power Supply Supplles power for output butlers
VREF Input Reference
K K Maln Clock
C, e Data /0 Clock Controls only dala bus reglsters when In use
SA0~SA14 Sync. Address Input
DQat~DQd2|{ Synec. Data Input / Output
§S\ Syne. Chlip Salect Logically Salects SRAM
WA Sync. Global Wrlte Enable Writes ail bytes
SBa\ Sync. Byte *a" Write Enable WHte DQa1~DQa%
SBHY Syne. Byle “b” Write Enablo Write DQL1~DQbLY
EBo\ Syne. Byle "¢* Wrlte Enable Write DQe1~DQoD
SBdt Syne. Byte *d" Wrlte Enable Wilte DQd{~DQdg
G\ Async. Gutput Enable Asynchronoue Input
zQ Outptrt Impedance Control
M1, M2 Mode Salect Selects operation mode
NC No Cannact )
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RIEC UPD461318/36LS1

Absolute Maximum Ratings

Parameter Symbal Ratings Unit
Core Supply Voltage VDD 0.5¢t0 4.8 v
Output Buffer Supply Voltage vDbQ «0,5t0 1.6 \'
input Voltage . VIN -0.5* to VDD+0.8 \'4
Input / Ottpul Voltage virg -0.5* to VDD+0.5 \'4
Operating Temperature Topr 01070 °c
Storage Temperature Tstyg «5510 125 G

* »1.0v Min (Pulse Width 10% Teyc)
The devics Is tested under the minimum transverse alr flow ol 2.5 meters per
second {or the DC and AC specifications shown In the tables,

Recommended DC Operating Conditions (Ta=0to 70°C)

Parameler Symbol Min Typ Max Unit
Core Supply Voltage VDD 3.18 3.3 3.45 v
Output Buifer Supply Voltage vDDQ 1.14 1.2 1.26 \';
Input Reference Voltage VREF VDDQR-2% 2VDOGR+2% v
Input Lovw Voltage Vil -0.3* VREF-0.1 Vv
Input High Voltage VIH VREF+0.1 VDDGHD.3 v

* .1.0v Min (Pulse Width 10% Teye)

Recommended AC Operating Conditions (Ta=0 10 70°C)

- Parameter Symbol Min Typ Max Unlt
input Reference Voltage VREF(RMS) 5%, +5%

Input Low Voitage VIL L .08 VREF-0.2 v
input High Voltage VIH  VREF+«0.2 VvDDQ+0.3 v

Capacitance (Ta=25°C {=1MHz)

Parametert Symbol Conditions Max Unit
Input Pln Capacltance . CIN VIN=0V 8 pF
Input/Output PIn Capacitanhce Cl/o VIo=0V T rF
Clotk Pin (K/R,CIT) Capacltance CCLK VCLK=0V 5 pF

* This parameter ls sampled and not 100% tested.

B Ly27525 005700L L98 WA

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



FROM NEC CORP APPLICATIOS A6.21.1995 12:31

- NEC uPD461318/36LS1

L]

Synchronous Truth _Table

S8\ SWi  SBa\ SBb\ SBcl SBd\ Mode DQa{-8 DQbi-® DQci-8  DQd1-9 Power
H X X X X X  NotSelected HIZ HI-Z Hi-Z Hi-Z Standby
L H X X X X Read Dout Dout Dout Dout Actlve

L L L Write Din  Din Din bin Active
L L L H H H Write Din HI-Z Hi-Z HI-Z Active
H L L L Write Hi-Z Din Din bin Active
Mode Select

M3 M2z Za Mode

VS8 * VDD X Slingle Ditterentlal Cloek ( K/K\), R/ R Moda

VDD VDD X Dual Differential Clock { K/K\ & C/C\), R/ L Mode
X X 1ZG * RQ Controlled Impedance Push-Pull Output Buifer Mode
X X VDb Push-Pull Quiput Bufter Mode

NOTES

1. Made Seleet Pins { M1,M2 ) are to be tled to either VDD or VSS,
2.R/R: Raglstered input / Reglstered Output
3. R/L: Reglstered Input / Latched Output

DC Characteristics { Ta=0to 70 °C, VDD=3.3V45% )

Parameter Symbot  Conditions Min, Typ. Max. Unlt N°“f
Input Leakage Currant I YiN=0~VDD -10 - 40 pA
DQ  Leakage Curtrent ILO  VI/O=0~VDDQG <10 10 pA 1
Operating Supply Gument ICC  $S\zvIL ldg=O0mA  200MHz 800 mA
Output Low Voltage voL [ioL|stouA, mg4 VsS 01 V24
Output High Voltage voH |ion]stoua, Fig.1 VODG0.1 VODQ YV 2,5
Output Low Voltages VOL  10L=4mA, Fig.2 veg 0.4 v 3
Output High Voltage YOH  10H=-d4mA, Flg.2 0.8 vbba Vv 3
NOTES

1. S\ = VIH or G\ = VIH

2, Controlled Impedance Push-ull Output Bulfer Mode {VZQ=1ZQ % RQ)
3. Push-Pull Qutput Butfer Mode (VZQ=VDD)

4.10L = 2.6VDDQ/RQ+/-10% @VOL=VDDQ/2 for 2000 5 BQ < 4000
5.10H = 2.5VDDQ/RQ4-10% @VOH=VDDQ/2 for 2000 < RQ £ 4000

M Luy27?525 0057007 524 A
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- RIEC

uPD461318/361.S1

AC Test Conditions

Input Pulse Levels VSS to 1.2V
Input Pulse Rise and Fall Time 0.5ns {10% to 80% )
Input Timing Reference Level VREF far Single-ended Signals
- : Cross-polnt for Differentlal Signals
Qutput Timing Referance Leval . ViT or VDDO/2
Output Test Load
Controlted Impedance Push-Pull Output Bufier Mode ' Flgt Flg3
Push-Pull Output Buffer Mode ' Fig2 Flg4 vitz0,6V
Te DQ 20500} To DQ

“——i 'Jr)_—_"l';[’- 10pF 1] SpF

a (b)
(@) Fig. 1
vIT vrT
500} . % 50(}
To DQ 20=50{2 To DO
~fe] . c
J’ :L 16PF i §pF
(a) Fig. 2 (b)

720 Ty .
l RO (2000 sRAN54000) za :"_']-

Flg. 3 Fig. 4
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: uPD461318/36L.S1

Single Differential Clock, Registered Input/ Registered Output Mode

: - —— :
Parameter Symbol (200MHz) 55 (182MHz) -6 (166MHz) -7 (143MHz)

Notes
Min, Max, Min. Max. Min. Max. Min. Max
Clock Cycle Time TKHKR 8.0 10 6.5 10 6.0 10 7 10 4
Clock Phase Time T’gl-{‘KKII'.KH 2.0 2,26 2.5 3
Setup Time Address TAVKH 0.5 0.5 1.0 1.0
Wrlte Dala TDVKH 0.5 0.8 1.0 . 1.0
Write Enable TWVKH 0.5 0.5 - 1.0 1.0
Chip Select TEVKH 0.5 0.6 1.0 .10
Hold Time  Address TKHRAX 1.5 1.6 1.5 2.0
Write Data TKHDX 1.5 1.5 1.5 2.0
Wrlite Enable TKHWX 1.5 1.5 1.5 20
Chlp Seloct TKHEX 1.5 1.5 1.5 2,0
Clock Access Time TKHQv 3 3.26 3.5 4 1
KHightoQ Changs TKHOX 0.5 0.5 0.6 0.5 -2
G\ Low to Q Valld TGLGV 3 3.25 3.5 4 1
G\ Low to Q Change TGLOX . 0.5 0.6 0.5 0.5 . 2
G\High to Q Hi-z TGHQZ 0.5 3 05 325 05 35 05 4 2
K High te a Hi-z TKHQZ 0.5 3 08 326 08 3.5 0.5 4 2
KHightoQ Loz TKHQX2 0.5 0.5 - 0.5 0.5
G\ High Pulse Width TGHGL TKHKH TKHKH TKHKH TKHKH 3
Notes

1. Load Model (a)
2. Load Model {b)
3. Controlled Impedance Push-Pull Output Buffer Mods Dnly

4, Atter Power-On, 2000 cycles proper K clock input Is needed
before starting operation,

M L427525 posvong it m

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

N



FROM NEC CORF APPLICRTIOS 86.21.1995 12:33

RIEC 'uPD461318/36L.S1
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Dual Differential Clock, Registered Input/ Latched Output Mode (Read Operation)
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RIEC . uPD461318/36L.S1
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Dual Differential Clock, Registered Input/Latched Output Mode (Write Operation)
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RIEC . upPD461318/36LS1
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RIEC UPD461318/36LS1

Dual Ditfential Clock, Registered Input/ Latched Qutput Mode

-5 (200MH 55 . o
sarameter Symbol ¢ 2) 55 {182MHz) 8 (1668MHz) 7(150MHz)
Min. Max, Min. Max. Min, Max, Min. Max,
Clock Cycle Time K/K\  TKHKH 5.0 10 55 10 6.0 10 7 10 1.7
CIC\ TCHCH 5.0 10 5.5 10 8.0 10 7 10 1.7
Clock Phase Time KiK\ XKL 20 2,25 2.5 3
crer TSk, 20 2.25 25 3
K to € Delay Time TKHCH 1.5 TKHKH-2.0 1.5 TKHKH-20 . 15 TKHKH-20 1.5 TKHKH-2.0
Setup Time Address TAVKH 0.5 0.5 1.0 1.0
Write Data TOVKH 05 0.5 1.0 ‘ 1.0
Wrlte Enablo TWVKH 0,5 0.5 1.0 1.0
Chlp Select TEVKH 0.5 0.5 1.0 1.0
Hold Ttme  Address TKHAX 15 1.8 1.5 2.0
Wilte Data TKHDX 1.5 1.5 1.8 2.0
Write Enable TKHWX 1.5 1.5 ' 1.5 2.0
Chip Salect TKHEX 15 1.5 1.5 2.0
Address Access Tima TKHGV 8 B.25 8.5 - 8 4
KHightoQ Change -  TKHGX 3
C Clock Access Tlme TCHQV a 3.25 3.5 4 2
C Low o  Change TCHOX 0.5 0.5 ‘0.5 0.5 5
G\ Low to Q Valld TGLQV -3 ) 3.25 3.5 4 4
G\Low to Q Change TaLax 05 - 0.5 0.5 0.5 3
G\High te Q Hl-z TGHQZ 0.5 3 05 225 0.5 3.6 0.5 5
K High to Q Hi-z TKHQZ 0,5 3 05 326 0.5 3.5 0.5 4 5
K Highto Q Lo-z TKHGX2 0.5 0.5 0.5 0.5
G\ High Puise Width TGHGL TKHKH * TKHKH TKHKH TKHKH 6
Notes
1. TKHKH=TCHCH . 6. Controlled Impedance
2. TCHQV = TKHQV « TKHCH Push-Pull Output Butfer Mode only
3. TKHQX = TKHCH + TCHAX 7. After Power-On, 2000 cycles proper
4. Load Modet (2) K and C clock inputs are naeded before

tien.
5. Load Model (b) starting opera

W LuZ2?525 0057014 ?LY W
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RIEC UPD461318/36LS1

Scan Exit Order

HPD461318LS1 (64Kx18) HUPD461336LS1 (32K x36)
1} M2 1 5Rri26( NC | 3B 1] M2 | sRffas| Nc [ sB
2; SA5 | o7 || 27] nc | 2B 37| Nc | 2B
SA0 | 4P [| 28| sAs | 3A 2| SA0 | 4P [ 38] sag | aa
291 sA10 | s¢ 3| sas | 4T || a9| sAat0 | sc
4] SA4 | eR || 30! sAa1a | 2¢ 4] SA4 | 6R [| 40| gat3 [ 2¢
5| SAs | 5T || a1 | saiz | 24 5] SAT | sT |} 41| sas2 | 2a
NC | T 8] NC I 77 || 42| poep | 20
32| paps | 1D 7] DQad | 6P |} 43} Daes | 1D
boat | 7P I 33| pabz | zE 8| bQad | 7P || 44{ pQey | 2E
DGaz2 | BN 8| Daa7 | N || 45| pacs | 1E
10| Das | 7N 48] pDQss | 2F
34| DQb3 | 2G 1) DQas | M |I 47| Dacs | 26
8§ DQa3 | 8L 12§ DQad | sL 48 { poca i 1G
13 ] DQad [ 7L || 49| pac2 | 2u
351 pabd | 1H 14! DQa2 | 6K || 50| poet | H
10| Daad | 7K || a8 ] sBi | ag 16| DQat | 7K J)| 54| ®Bc\ | 3G
1] 8Ba\ | 5L [l 37| 2q | 4D 6] sBav | 6L | 52 za | 4D
12 KW 4Ll 38| ss\v | aE 7] K | 4L || 53] ssv | 4k
13 K 4K |I 29 oV | 4G 18 K 4K [| 4] o\ Ted
140 @G | aF | an] ¢ 4H 191 G\ | 4F || 58] ¢ 4H
| swm | 4m 20] sBB\ | 5G || 56 sw | am
21§ Dab1 | 7H || 7] sBoh ) aL
15} DQa5 | 6H 22| DGb2 | 6H | 58| pqgtr | 1K
16 Daaé | 7G || 42| pabs | 2k 23] pab3 | 76 1| s0) padz | 2k
43| pabe | iL 24| pab4 | ea |l 60| paas | 1L
17 | bQa? | &F 25) Davs | 6F || 61 Dade | 2L
181 DQad | 7E || 44| DobY | 2m 261 Dabe | 7E ['62 ]| pods | 2M
45| DQbB | 1N 27| bab7 | 6E {| 63| Dads | 1IN
28 DGb8 | 7D |] 84 padr | 2N
19 | DQa3 | &D 29| pabs | 6D Jf s8] poas | 1P
20 SA2 | 6A || 48| Dabe | 2p 30 sa2 | sA || 46 Doag | 2P
211 SA3 | ec || 47| sA11 | aT 31] sA3 | 6C |} 67| sA11 | o7
22| sa7 | sc || 48] sa14 | 2R 32| sas | sC hT;a SA14 | 2R
23] sA6 | sA || as] sar | an 33t sa5 | sA jl es] sai | an

24 NC 6B 50| SAiIE | evT as NC 6B H—

25] nNc | sB il s1] M1 | 2R 35| No | 58| 70] mr [ am
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