NEC

NEC Electronics Inc.

pPD431132L

32,768 x 32-Bit

CMOS Synchronous Static RAM:
With Burst Counter; 3.3-Volt Power

Preliminary Information August 1994
Description Pin Configuration
The puPD431132L is a 32,768-word by 32-bit synchro- 100-Pin TQFP
nous static RAM fabricated with advanced CMOS tech-
nology. lts unique peripheral circuits and N-channel NIV 08 x Y >
mem%):'y cells ?nakgths HPD431132L suitable in low- < <l8 3|§ IE |§ |§ Ig £8 3 |<;'JI§I° 13&13 <<
e - - ] OOoonOnNonNONonNAnNOnAN[N0Nn
voltage applications requiring high speed, high J8ss583388552c588288al
density, and wide bit configurations such as cache and Al
buffer memory. nedt O 8(]:, NG
1047C)2 792 1
Features vo:;E 3 781 vgg
0 Single +3.3-volt power supply VDDQE 4 ;’7 g:DDQ
O Synchronous operation \:/Scigc g 7: = ng?
O Burst rgad/wnte selectable at MODE pin e 741 V045
— Pentium™ burst sequence s 7810
— Linear burst sequence vonle 723 voyq
O Fully registered inputs Vssq 10 71Pvssq
O Registers triggered off positive clock edge vpoa 11 700 Vppa
0 WTTL-compatible inputs and outputs 0a3}12 69{3 V010
D 5-volt tolerant |/O V024013 681 v0g
o Common |/O using three-state outputs NCO) 14 &7 GND
O Three chip enables for easy depth expansion: pins Vop{ 15 6s11NC
CE, CE2, CE2 o NoTy 16 8P oo
D Byte write enables: pins BW1 - BW4 and BWE e b :ge
O Global write enable: pin GW . vozzE It ePvo,
0 Asynchronous output enable: pin G vona 20 81D Vopq
O Fast clock access time vssad 21 807 Vasq
— 10 ns at 60 MHz V027 ] 22 59| vog
—12 ns at 50 MHz v0pg ] 23 587 105
— 14 ns at 50 MHz VoogH] 24 s7V0g
O 100-pin TQFP package vozojas 5610y
vgsallze 55[J Vasq
Ordering Information VooaH 27 5¢Hvopa
- v0a1 28 s3[1voo
Part Number Access Time (max) Package vogT] 29 527 vo,
4PD431132LGF-10 10 ns 100-pin TQFP NC a0 s1[ANc
gz 12ne T598388588359232859287
ofe e P FPor2000 5002732399
8<<<<<<225>¢:zz;;;;;zz
= 94CL-00434 (7/94)

Pentium is a trademark of Intel Corporation.
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HPD431132L

NEC

Pin ldentification

Pentium Burst Sequence 1 *

Symbol Function External address Aqa- Ao A Ap
Ag-Aqs Address input 1st burst address Asa-Ap, Ay, '/50
/01 - ¥O32 Data input and output 2nd burst address Aqq-Ap Ay Ag
ADV Burst address advance 3rd burst address Aqg - Ag, K1, Ko
AC Controller address status + MODE pin = NC or Vpp

AP Processor address status * The burst sequence wraps around to its initial state upon comple-
CE, CE2, CE2 Chip enable tion.

BWW1 - BW4. BWE Byte write enable Linear Burst Sequence t *

6_ Output enable External address A, 00 A, 01 A 1,0 Al 1
aw Global write Istburstaddress A, 0,1  A,1,0  A1,1  A00
MODE Mode sefect ond burstaddress A, 1,0 A, 1,1 A00  AO1
CLK System clock input 3rd burst address A, 1,1 A,0,0 A, 01 A, 1,0
Vop +3.3-volt power + MODE pin = GND

GND Ground * The burst sequence wraps around to its initial state upon comple-
Vopa Power for outputs tion. A = Aqq-Ap

Vssa Ground for outputs

Synchronous Truth Table

Operation CE CEz2 CE2 AP AC ADV 1 Write CLK Address
Deselected H X X X L X X L-H N/A
L X L L X X X L-H N/A
L H X L X X X L-H N/A
L X L H L X X L-H N/A
t H X H L X X L-H N/A
Read Cycle
Begin burst L L H L X X X L-H External
Begin burst L L H H L X H L-H External
Continue burst X X X H H L H L-H Next
Continue burst H X X X H L H L-H Next
Suspend burst X X X H H H H L-H Current
Suspend burst H X X X H H H L-H Current
Write Cycle
Begin burst L L H H L X L L-H External
Continue burst X X X H H L L L-H Next
Continue burst H X X X H L L L-H Next
Suspend burst X X X H H H L L-H Current
Suspend burst H X X X H H L L-H Current

t In the Write column, L means one or more byte write enables (BW1
- BW4) and BWE are low, or GW is low. H means all byte write

enables are high.
* X means don't care.
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NEC pPD431132L

Asynchronous Truth Table

Operation G 110
Read Cycle L DouTt
H High-Z
Write Cycle X Din. High-Z
Deselected X High-Z2
X means dont care
Partial Truth Table for Write Enables
Operation GW BWE BWi1 BWw2 BW3 BwW4
Read Cycle H H X X X X
H L H H H
Write Cycle
Byte 1 only H L L H H H
All bytes H L L L
All bytes L X X X X

BN L4y27525 gOos52894 728 W
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pPDA431132L NEC

Block Diagram

15 Address 15 13 15
AoH1a |, Register
Ay A
MODE * * {0 i |
ADV a'ﬂ Binary Ag
CLK 1/ P Countar %o
4 and Logic Ay
AC 5 | } CLA Q
GW —————— Row and Column
—_ Decodar
BWE — 8
<1
Byte 1 Byte 1
:D q»—D%% Write Register | )Y Write Driver [
BW1 —:D_ .
7 Byte 2
Byte 2 Y —=1 Memory Matrx
|| Write Register 1 Write Driver p 2?"0"5
__ D_:D e 64 x 32 Columns
BW2 — — . (1,048,576 Bits)
Byta 3 1 > Byte3
:D ’—Do____ Write Reglster [ ) Write Driver [
BW3 ———D .
Byta 4 >  Bytes
"—Do___ Write Register I ) Write Driver >
32
BWa —_D;D $
AP 32
o _ Output
Buffers
CE | Enable
CE2 Lﬁ Register
CE2 —Jﬁ —1—\
e L/
<} d__J
Input
Reglsters
¢
V04 -¥Oz2 %
94CL-0058B (7/94)
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NEC

uPD431132L
Absolute Maximum Ratings Capacitance
*Supply voltage, Vpp 0510 +4.6V Ta = +25°C;f= 1 MHz; Vyand Vo = OV
*Input voltage, Viy _05t0 160V Parameter Symbol Min Max Unit
*Input/Output voltage, Vyo 0510 +6.0V Input capacitance Cin 4 pF
Operating temperature, Topp 0to +70°C Input/output capacitance Cvo 7 pF

Storage temperature, TsTg -85 to +125°C

* - 2.5V minimum (pulse width = 3 ns)

Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause perma-
nent damage. The device should be operated within the limits

specified under DC and AC Characteristics.

Recommended Operating Conditions

Parameter Symbol Min Typ Max  Unit
Supply voltage Vob: Vbba 3.1 33 35 \'
*input voltage, low ViL -05 0.8 A
Input volitage, high Viu 20 55 \'
Ambient temperature  Ta 0 70 °C

*~ 2.0V minimum (pulse width = 2 ns).

DC Characteristics

Note: Capacitance is sampled and not 100% tested.

Ta = Oto +70°C; Vpp = +3.3V = 0.2 V; minimum transverse air flow = 2.5 meters/second

Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current I -2 2 HA Vin = OV to Vpp
IfO leakage current Lo -2 2 uA Vijo = 0V to Vpp; output disabled
Operating supply current Ibo 210 mA Device selected; f = 60 MHz; lyo = 0; (Note 1)
Ipbp1 45 mA Suspend read cycle; f = 60 MHz; lyo = 0; {Notes
1,2
Standby supply current lsg 20 mA Device deselected; all inputs static; f = 0 MHz;
(Note 1)
lsg1 2 mA Device deselected; all inputs static; f = 0 MHz,
{Note 3)
1sB2 mA Device deselected; f = 60 MHz; (Note 1)
Output voltage, low VoL 0.4 v log = 8 mA
Cutput voltage, high VoH 2.4 lon = —-4mA

Notes:
) Vin= ViLor=Viy

(3 Vy< 02Vor=Vpp-02V

M 427525 0052896 5T0 MM
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pPDA431132L

NEC

AC Characteristics, Read and Write Cycle
Ta = 0to +70°C; Vpp = +3.3V 02V

Symbol -10 (60 MHz) -12 (50 MH2) -14 (50 MHz2)
Parameter Standard Alternate Min Max Min Max Min Max Unit
Cycle time tKHKH tcye 16.7 — 20 —_ 20 — ns
Clock access time tkHQVO tcoo — 10 — 12 — 14 ns
txHQv tep _ 1 — 13 — 15 ns

Output enable to output valid toLqv toe —_ 5 — [} —_ 7 ns
Clock high to output active tkHax1 tpc1 6 — 6 — 6 - ns
Clock high to output change tkHax2 tpce 3 — 3 — 3 - ns
Output enable to output active taLax torz 2 —_ 2 — 2 — ns
Output disable to output high-Z tgHaz tonz — 5 — 6 — ns
Clock high to output high-Z tkHazZ tcz — 5 — 6 — 7 ns
Clock high pulse width tKkHKL tcH — 4 — — ns
Clock low pulse width tkLKH toL —_ 4 — — ns
Setup time

Address tAVKH tAS 3 —_ 3 —_ 3 — ns

Address status tADSVKH tss

Data in tovkH tps

Write enable tWVKH tws

Address advance tADVVKH

Chip enable tEvKH
Hold time

Address tKHAX tAH 0.5 — 0.5 — 0.5 — ns

Address status tKHADSX tsH

Data in tKHDX toH

Write enable tKHWX tWH

Address advance tKHADVX

Chip enable tKHEX

Test Conditions:
\l
@
3
4

Output load: figure 1.

=

metersfsecond.

Figure 1. Output Load

Timing reference level: 1.5 V.

Minimum transverse air flow: 2.5

Input pulse: GND to 3 V with rise/fall times 1.5 ns.

+33V Parameter (tyyx ) Output Load
DC1,0C2,0LZ, | Cp =5 pF (ncuding
317 Q OHZ,CZ scope and Jig)
vo
No output load;
Cp 3/B1Q values are simulated
C = 80 pF (including
Others scope and Jig)
94CL-0139A (8/94)
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NEC pPDA431132L

Timing Waveforms

Read Cycle
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(Note 1) tmov«l«—ﬂ - ) \ | | |

tGLav (1) CEZ has the same timing waveform as shown for CE. CE2 Is the inverse of CE2.
{2) Qn(A2) refers ta output from address A2. Q1-Q4 refer to outputs according to burst sequence.

tGLox j/‘ tgHQzZ | tKHQV
tkHQX2 —T< tKHQZ
D(f,‘;,?”z; X o) Q1)) Q2(A2>§§< Qa(A2) aap2) X X a1az) 02(A2)>§§<Q1 (A3)

94CL-D044B (8/94)
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pPD431132L NEC

Timing Waveforms (cont)
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(1) CEZ2 has the same timing waveform as shown for CE. CE2 s the Inverse of CE2.

(2) Allbytes Write can ba inltiated by GW fow or by GW high and BWE, BW1-BW4 low.
94CL-0032B (8/94)
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NEC uPD431132L

Timing Waveforms (cont)

Read/Write Cycle
oK /\_/_\’\_f\_/_\_;/_\_;/_\_/_\_/_\_/ \
tHKL — < i tKLKH
l(—— tKH, l\sz €= tKHKH >
tADSVKH

=
2
d B
i«
d <

tAVKH [e——
XA
Adress A QRN

o VR

BW1 -BW4
b3 SRR AR
—> “-—tKHEX

tEVKH €<
{Note 1)

a—\ / )yf /‘

€ >

tDVKH TKHDX
bata D1(A2)
Notes:
l 1) CEZ has the same timing waveform as shown for
—> taHQZ C_—E CE2 Is the Inverse of CE2.
tKHQY —> ’(— (2) GWis high.
(3) Data Out remalns In high-Z following a write cycle

TKHQX1 —> taLax unless an AP, AC, or ADV cydla Is performed.
| | | §
Data
Out oAl Q1(A3) Q2(A3) Q3(a3) Qa(A3)
(Note 3)

S4CL-0045B (8/94)
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pPD431132L
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Package Drawing

100-Pin TQFP
Hem Millimeters inches
A 220 0.3 866 +.012
+009
B 200 0.2 787 Foos
+.009
c 14.0 202 551 T8
D 17.6 :04 693 +.016
+0.08 +003
H o o0a2l5 913 Do
| 0.13 005
J 0.65 (TP) 028 (TP)
K 1.0 0.2 .039 +.008
+.009
L 05 0.2 020 Zo0g
M 0.145 typ 008 typ
N 0.1typ 004 typ
P 141yp .055 typ
Q 0.1 +0.05 004 +.002
] 1.7 max 067 max

Detall of lead end

Y
w

94GL-0003B (5/94)
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