DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
uPD431000A

1M-BIT CMOS STATIC RAM
128K-WORD BY 8-BIT

Description
The uPD431000A is a high speed, low power, and 1,048,576 bits (131,072 words x 8 bits) CMOS static RAM.
The uPD431000A has two chip enable pins (CE1, CE2) to extend the capacity. And battery backup is
available. In addition to this, B version is a wide voltage version.
The uPD431000A is packed in 32-pin plastic DIP, 32-pin plastic SOP, and 32-pin plastic TSOP(l).

Features
+ 131,072 words by 8 bits organization
+ Fast access time: 70, 85, 100, 150 ns (MAX.)
+ Wide voltage range: B version
2 V (MIN.) data retention
» Qutput Enable input for easy application
- Two Chip Enable inputs: CE1, CE2

. Operating Operating Standby Data retention
Access time Note 1
Part number ns (MAX.) supply voltage temperature supply current [ supply currentNote
’ v °C pA (MAX.) uh (MAX.)
uPD431000A-L 70, 85 45t05.5 Oto70 100 15
pPD431000A-LL 50 3
uPD431000A-B15| 100Note2 150 221055 25Note 3
Notes 1. Ta<40°C
2. Vec=45t055V
3. 50 uA (Vec > 3.3 V)
The information in this d is subject to change without notice.

Document No. M11657EJ3VODSU1
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NEC 1PD431000A
Ordering Information
Part number Package Access time susglsrjzlr::ge teor::::tzgre Remark
ns {(MAX.) v o
uPD431000ACZ-70L 32-pin Plastic 70 45t05.5 0to 70 L Version
4PD431000ACZ-85L DIP (600 mil) 85
uPD431000ACZ-70LL 70 LL Version
1PD431000ACZ-85LL 85
uPD431000AGW-70L 32-pin Plastic 70 L Version
4PD431000AGW-85L SOP (526 mil) 85
uPD431000AGW-70LL 70 LL Version
uPD431000AGW-85LL 85
uPD431000AGW-B15 150 22tc55 B Version
#PD431000AGZ-70LL 32-pin Plastic 70 451055 LL Version
TSOP (1)
4PD431000AGZ-B15 (8 x 20 mm) 150 221055 B Version




NEC

uPD431000A

Pin Configuration (Marking side)

32-pin Plastic DIP (600 mil)
32-pin Plastic SOP (525 mil)

NC O—— 1 ~ 32 |———o0Vcc
A6 O—] 2 31 [«——0 A15
A4 O0—— 3 30 «—OCE2
Al2o—] 4 29 [«—O WE
A7C—= 5 28 [+—C A13
A6 O— 6 Fg ?UU 27 |+—C0 A8
aso—7 & & 26 [~—o0n9
Aso—~8 8 §25 —o0an
A3O—~9 § § 24 [=—0OE
A2 O——= 10 = 23 —0O A0
At O——] 11 22 |«—0 CEl
A0 O——> 12 21 [«—0 /08
101 O=—n 13 20 [+—=0 07
/102 O=—>] 14 19 |+—0 {/O6
/03 O=—= 15 18 f=—=0O /05
GND O— 16 17 p—=0 /04
AOto A16 : Address inputs
/01 to I/O8 : Data inputs/outputs
CE1,CE2 :ChipEnable 1,2
WE : Write Enable
OE : Qutput Enable
Vee : Power supply
GND : Ground
NC : No connection

32-pin Plastic TSOP (1) (8 x 20mm)

A1t
Ag O—
A8 O——
A13 O—!
WE 00—
CE2 O—]
A15 O—=
Vee O—
NC O—]
A16 O—=
Al4 O—=
A12 O—=
A7 O—
A6 O—
A5 O—+
Ad O——+

OCONOO DB WN -

O

4 PD431000AGZ

32
31
30
29
28
27
26
25
24
23
22
21
20
19

17

le——0 OF
——0 A10
l«—0 GE1
l«—>0 1108
a0 107
le—=0 1106
le—>0 1105
=0 1104
L © GND
0 1703
=0 1/02
0 1/O1
l«—0 A0
L0 A1
l«—0 A2
l«—0 A3
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NEC uPD431000A

Block Diagram

Voo O———
GND O——
A0 \
| // Address Row Memory cell array
Al6 / buffer decoder 1,048,576 bits
|
ot — ‘ _— . ||
Inputdata  |— Sense/Switch ——1 Output data
|
‘ controtier Column decoder controller
1108 ] ‘ ‘ [
{ Address buffer I
CEt
CE2
o
Mo —4 )
Truth Table
CE1 CE2 OE WE Mode 110 Supply current
H x x x lss
Not selected High
X L X X .
impedance
L H H H Cutput disable
lcca
L H L H Read Dour
L H x L Write Din

Remark x : Don't care



NEC

uPD431000A
Electrical Characteristics
Absolute Maximum Ratings
Parameter Symbol Rating Unit

Supply voltage Vee -0.5Note 15 , 7.0 v

Input/Output voltage N -0.5N0te o Vee + 0.5 v

Operating ambient temperature Ta 0ta70 °C

Storage temperature Tstg -55to +125 °C

Note -3.0 V (MIN.) (Pulse width 30 ns)

Caution Exposing the device to stress above those listed in absolute maximum ratings could cause
permanent damage. The device is not meant to be operated under conditions outside the
limits described in the operational sections of this characteristics. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

Recommended Operating Conditions

uPD431000A-L
Parameter Symbol 4PD431000A-LL #PD431000A-B15 Unit
MIN. MAX. MIN. MAX
Supply voltage Vee 4.5 5.5 2.2 5.5 \
High level input voltage Vin 2.2 Vee + 0.5 2.2 Vec + 0.5 v
Low level input voltage Vi ~D.3Note +0.8 ~(.3Note +0.5 \Y
Operating ambient temperature Ta 0 70 0 70 °C

Note -3.0 V (MIN.) (Pulse width 30 ns)
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NEC uPD431000A

DC Characteristics (Recommended operating conditions unless otherwise noted)

1PD431000A-L |uPD431000A-LL|uPD431000A-B15
Parameter Symbol Test Conditions Unit

MIN.| TYP.[MAX.[ MIN.| TYP.IMAX.| MIN.| TYP.|MAX.

Input leakage hu Vin=0Vto Vcc -1.0 +1.0[-1.0 +1.0]-1.0 +1.0 pA
current
/0 leakage o Vio = 0 V to Vce, ~1.0 +1.0]-1.0 +1.0]-1.0 +1.0( pA
current CE1 = Vinor CE2 = Vi or
WE = ViLor OF = Vi
Operating supply |lcca: CE1 = Vu, CE2 = Vm 40 | 70 40 | 70 70 | mA
current Minimum cycle time
lto = 0 mA
| vec <33V — — 20
lccaz CE1 = Vi, CE2 = Vi, 15 15 15
lro = 0 mA
| Vee 3.3V = — 5
lccas  |CE1<0.2V,CE2 2Voc—02V, 10 10 10

Cycle = 1 MHz, lvo = 0 mA,
VWiw<0.2V,Vin2Vec-02V

] Vec €33V = — 5
Standby supply | Iss CE1 = Vwmor CE2 = Vi 3 3 3 | mA
current | vec<3av — — 2
Isen CE12Vec-02V, 2 [100 1| 50 1|50 pA
CE22Vcec-0.2V
[ Vec £33V — — 05| 25
Ise2 CE2<0.2V 2 (100 1 | 50 1 | 50
I Vec €33V — | = — | — 05| 25
High level Vous lon = ~1.0 MA, Vec 245V 2.4 2.4 2.4 )
output voltage low = 0.5 mA _ _ 2.4
Vorz low = -0.02 mA — — }{f‘c
Low level Vou loo=2.1mA,Vec 245V 0.4 0.4 04| V
output voltage low = 1.0 MA _ _ 0.4
Vo.z low = 0.02 mA — — 0.1

Remark These DC characteristics are in common regardless of package types and access time.

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test conditions MIN. TYP. MAX. Unit
Input capacitance Cin Vin=0V 6 pF
Input/Output capacitance Cro Vo =0V 10 pF

Remarks 1. Vin: input voltage
2. These parameters are periodically sampled and not 100 % tested.



NEC uPD431000A

Read Cycie
Vec 245V Vecz22V
Parameter Symbol | uPD431000A-70 | #PD431000A-85 [uPD431000A-B15|xPD431000A-B15| Unit | Condition
MIN. | MAX. | MIN. | MAX. | MIN. [ MAX. | MIN. | MAX.
Read cycle time trRe 70 85 100 150 ns
Address access time taa 70 85 100 150 ns
CE1 access time tcor 70 85 100 150 | ns
CE2 access time fcoz 70 85 100 150 ns | Note 1
OE to output valid toe 35 45 50 70 | ns
Output hold from address change ton 10 10 10 10 ns
CE1to output in low impedance tuz 10 10 10 10 ns
CE2 to output in low impedance tizz 10 10 10 10 ns
OE to output in low impedance touz 5 5 5 5 ns
=) Note 2
CE1 to output in high impedance trz: 25 30 35 50 ns
CE2 to output in tigh impedance tHzz 25 30 35 50 ns
OE to output in high impedance tonz 25 30 35 50 ns

Notes 1. See the output load shown in Figure 1 except for uPD431000A-B15.
2. See the output load shown in Figure 2 except for uPD431000A-B15.

Remark These AC characteristics are in common regardless of package types and L, LL versions.

Read Cycle Timing Chart

Address (Input) D( - )( =
CE1 (Inpu) \;;K;\ ;i///////I ///
l e b
cezwons /////] teoz \\\\\\\ \
oeare \\\VANAVNN Y L1171
1O (Output) === mmmmmm T (iLj """ «'(( Data out XX)O'

Remark In read cycle, WE should be fixed to high level.



NEC uPD431000A

AC Characteristics (Recommended operating conditions unless otherwise noted)
AC Test Conditions
Input waveform (Rise/fall time < 5 ns)
Input pulse levels

0.8Vto22V : uPD431000A-L, uPD431000A-LL
0.5V to2.2V : uPD431000A-B15

>< 1.5y «—— Test points —mM8M88— 1.5V><

Output waveform

Test points

1.5v><

Output load

#PD431000A-B15 : 1TTL + 100 pF

uPD431000A-L, 431000A-LL:

AC characteristics with notes should be measured with the output load shown in
Figure 1 and Figure 2.

Figure 1 Figure 2
(For taa, tcor, tcoz, toe tow) (For tuz1, tLzz, torz, thz1, thzz, tonz, twhz, tow)
+5V +5V
———
§ 1.8kQ 1.8kQ
1/0 (Output) | 1/Q (Output)

990 Q —— 100pF 990 Q —— 5pF
] Cu ] CL
7T 7T

Remark Cu includes capacitances of the probe and jig, and stray capacitances.
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NEC ©PD431000A

Write Cycle
Vec 245V Vecz22V
Parameter Symbol | pPD431000A-70 | uPDA31000A-85 |uPD431000A-B 5| uPD431000A-B15| Unit | Condition
MIN. | MAX. | MIN. | MAX. [ MIN. [ MAX. [ MIN. | MAX,
Write cycle time twe 70 85 100 150 ns
CE1 10 end of write towr | 55 70 85 120 ns
CE2 to end of write towe 55 70 85 120 ns’
Address valid to end of write taw 55 70 ' 85 120 ns
Address setup time tas [¢} 0 0 0 ns
Write pulse width twe 50 60 70 100 ns
Write recovery time twr 5 5 5 10 ns
Data valid to end of write tow 35 35 40 80 ns
Data hold time tow 0 0 0 0 ns
WE 10 output in high impedance twhz 25 30 35 50 ns
Output active from end of write tow 5 5 5 5 ns Note

Note See the output load shown in Figure 2 except for uPD431000A-B15.
Remark These AC characteristics are in common regardless of package types and L, LL versions.
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uPD431000A
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Write Cycle Timing Chart 1 (W—E Controlied)

Address(Input)

CE1 (Input) ; ; ; \x‘

X A
i

tewe

CE2 (Input) M]Z - NK\\\\\\\\\\\\

taw
tas twe twr
m (lnpul; \R\\\ ]Z
tow
twhz | L tow
- High i -
1/O (InputOutput) Indefinite dataout }-----f Datain - = === K- Indefinite data out
impe- impe-
dance dance

Cautions 1.
2.

Remarks 1.
2.

During address transition, at least one of pins CE1, CE2, WE should be inactivated.
When 1/O pins are in the output state, do not apply to the I/O pins signals that are
opposite in phase with output signals.

Write operation is done during the overlap time of a low level CE1,WE, and a high level CE2.
if CE1 changes to low level at the same time or after the change of WE to low level, or if CE2
changes to high level at the same time or after the change of WE to low level, the /O pins will
remain high impedance state.

When WE is at low level, the I/O pins are always high impedance. When WE is at high level,
read operation is executed. Therefore OE should be at high level to make the I/0 pins high
impedance.



NEC uPD431000A

Write Cycle Timing Chart 2 (@ Controlled)

twe |

Address (Input) ){ *

tas

.(f
CE1 (Input) XK\NR 7F

towz

CE2 {Input) f{f{[f{f%l 3{}}%}}}}

tow-

| taw J
! twp twa
WE (Input) ;;;;:;;}k [?;?7?77
fow tou
]
High impedance - | High
O (Ilnput) —~——=————————————— Data in - —
impedance

Cautions 1. During address transition, at least one of pins CE1, CE2, WE should be inactivated.
2. When /O pins are in the output state, do not apply to the /O pins signals that are
opposite in phase with output signals.

Remark Write operation is done during the overlap time of a low level CE1, WE, and a high level CE2.
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NEC uPD431000A
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Write Cycle Timing Chart 3 (CE2 Controlled)

twe

Address (Input) ><
tows
CE1 {Input) : ; ; \ ; ; ;}R 7

tas | towz

CE2 (Inpu) 7]( /7
twp twr
WE (Input) K 71;;;;;;;

tow ton

High impedance - High
O ({lnput) ———=————m=——————— - Datain - ——
impedance

Cautions 1. During address transition, at least one of pins CE1, CE2, WE should be inactivated.
2. When /O pins are in the output state, do not apply to the I/O pins signals that are
opposite in phase with output signals.

SHE

rd

taw

Remark Write operation is done during the overlap time of a low level CE1, WE, and a high level CE2.



NEC

uPD431000A
Low Vcc Data Retention Characteristics
L Version (uPD431000A-L: Ta = 0 to 70 °C)
Parameter Symbol Test conditions MIN. TYP. MAX. Unit
Data retention supply voltage | Vccom CE1 2 Vec - 0.2V, CE2 2 Vee - 0.2V 2.0 5.5 V'
Veecore | CE2<0.2V 2.0 5.5
Data retention supply current | iccoms | Vec = 3.0V, CE1 2 Vec - 0.2 V, 1 sQNote | A
CE2>Vec-02VorCE250.2V
lccorz | Vee =3.0V, CE2<0.2V 1 5QNote
Chip deselection to data tcor ' 0 ns
retention mode
Operation recovery time tr 5 ms
Note 15 pA (Ta €40 °C)
LL Version and B Version (uPD431000A-LL, 431000A-B: Ta = 0 to 70 °C)
Parameter Symbol Test conditions MiN. TYP. MAX. Unit
Data retention supply voltage | Vccori | CET 2 Vec — 0.2V, CE2 2 Vec — 0.2 V 2.0 55 Y
Veeonz | CE2<0.2V 2.0 5.5
Data retention supply current | lcconr | Voc = 3.0V, CET 2 Vee - 0.2 V, 0.5 | 20Mote | yA
CE2 2Vec~-02VorCE2<0.2V
lecore | Voc = 3.0V, CE2<0.2V 0.5 | 2pNote
Chip deselection to data tcom 0 ns
retention mode
Operation recavery time ta 5 ms

Note 3 uA (Ta <40 °C)



NEC uPD431000A
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Data Retention Timing Chart
(1) CE1 Controlled

tcor Data retention mode ! tr

Vi (MIN. )
Veeor (MIN. )

CE12Vcec—02V

Note B version: 22V

Remark On the data retention mode by controlling CE1, the input level of CE2 must be CE2 > Vco - 0.2
V or CE2 £ 0.2 V. The other pins (Address, 1/0, WE, OE) can be in high impedance state.

(2) CE2 Controlled

tcor | Data retention mode i tr

Vi (MIN. )
Vceor (MIN. )

Vit (MAX. )

Note B version: 22V

Remark The other pins (CE1, Address, /O, WE, OE) can be in high impedance state.



NEC uPD431000A

Package Drawings

32PIN PLASTIC DIP (600 mil)

32 17
A OO N OO0/ COMOMnn

UL UUOUduuU OO UUOuUOOng

1 16
A
K
P
NEN:
| I U
o
T F ‘LL
N .
D [S[N__W] CB M 0~15
P32C-100-600A
NOTES ) . ITEM MILLIMETERS INCHES
1} Each lead centerline is located within 0.25
mm (0.01 inch) of its true position (T.P.) at LgA 40.64 MAX. 1.800 MAX.
maximum material condition. B 1.27 MAX. 0.050 MAX.
C 2.54 (T.P.) 0.100 (T.P.)
2) {tem “K” to center of leads when formed — 0 . —
parallel. D 0.50 0.020 0.005
F 1.1 MIN. 0.043 MIN. ‘
[ -0 3 0012 j
G 3.2 0.126
H 0.51 MIN. 0.020 MIN.
| 4.31 MAX. 0.170 MAX.
J 5.08 MAX. 0.200 MAX.
K 165.24 (T.P.) 0.600 (T.P.)
L 13.2 0.520
Y 0.25 388 0.010 8884
N 0.25 0.01
TP 0.9 MIN. 0.035 MIN.
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NEC 1PD431000A
32 PIN PLASTIC SOP (525 mil)
32 17
HAAAAAARAAAAAAAH
detail of lead end
;
e BHEBEEEOEEENEE i
A
H
o‘l l ! J
: | !
o ' ] r
AP R W I

]
o B[ o)

—fe
T
NOTE
Each lead centerline is located within 0.12
mm {0.005 inch) of its true position (T P.) at
maximum material condition.

P32GW-50-526A

[ITEM| MILLIMETERS INCHES
A 20.61 MAX. 0.812 MAX
B 0.78 MAX 0.031 MAX.
c 1.27(TP) 0.050 (T.P)
D 0.40*3 52 0.016+3%%%
E 0.15%0.05 0006
F 2.95 MAX 0 117 MAX.
G 2.7 0106
H 14 120.3 0.555+0 012
N 13 | 0445
J 1 420.2 [ 005520 008
K 0207232 0 008:3 383
L 08202 0.03173%%8
™ 012 0.005
N 010 0.004




NEC

uPD431000A

32 PIN PLASTIC TSOP (1) (8x20)

NOTES

(1) Each lead centerline is located within 0.08 mm (0.003 inch) of
its true position (T.P.) at maximum material condition.

(2) "A" excludes mold flash. {Includes mold flash : 8.3 mm MAX.
<0.327 inch MAX.>)

detail of lead end

ITEM MILLIMETERS INCHES
A 8.0+0 1 0.315+0.004
B 0.45 MAX. 0.018 MAX.
C 0.5 (T.P.) 0.020 (T.P.)
D 0.20£0.10 0.008+0.004
G 1.02 MAX. 0.041 MAX.
H 19.020.2 0.748+0.008
0.009
| 18.420.2 0.72473.90¢
0.009
J 0.8:0.2 003133999
+0.10 +0.004
K 01252300 0.005+5-994
0.004
L 05200 0.020+9.904
M 0.08 0.003
N 0.10 0.004
0.009
P 20.00.2 0'787:0.008
Q 0.05£0.05 0.002+0.002
R 5°45° 5°45°
S 1.1 MAX. 0.044 MAX.

$32GZ-50-KJH-3
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NEC

uPD431000A

Recommended Soldering Conditions

The following conditions must be met when soldering the uPD431000A.

For more details, refer to our document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL"”

(C10535E).

Please consult with our sales offices in case other soldering process is used, or in case soldering is done

under different conditions.

Types of Surface Mount Device

uPD431000AGW: 32-pin Plastic SOP (525 mil)
uPD431000AGZ: 32-pin Plastic TSOP(l) (8 x 20 mm)

Please consult with our sales offices

Type of Through Hole Mount Device

#PD431000ACZ: 32-pin Plastic DIP (600 mil)

Soldering process

Soldering conditions

Wave soldering
(Only to leads)

Solder temperature: 260 °C or below,
Flow time: 10 seconds or below

Partial heating method

Pin temperature: 300 °C or beiow,
Time: 3 seconds or below (Per one lead)

Caution Do not jet molten solder on the surface of package.
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