NEC pPD431000A
131,072 x 8-Bit

NEC Electronics Inc. Static CMOS RAM

Description Pin Configurations

The uPD431000A is a 131,072-word by 8-bit static RAM  32_pin Plastic DIP or Minitiat
fabricated with advanced silicon-gate technology.
CMOS peripheratl circuits and N-channel memory cells
with polysilicon resistors make the uPD431000A a high-
speed device that requires very low power and no clock
or refreshing.
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Minimum standby power is drawn when CE; is low,
independent of the other inputs’ levels. Data retention is
guaranteed at a power supply voltage as low as 2 volts.
The uPD431000A is available in standard 32-pin plastic
DIP, 32-pin plastic miniflat, and 32-pin plastic TSOP
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Features 0 voy
0 131,072-word by B-bit organization :jl:jg:
o Single + 5-volt power supply 104
B Fully static operation—no clock or refreshing sovLrzsen
O TTL-compatible inputs and outputs
o Common I/O using three-state outputs
o Two CE pins and one OE pin for easy application
O Data retention current of 1 yA typical
O Data retention voltage of 2V minimum
O Standard 32-pin plastic DIP, miniflat and TSOP

packaging

Pin ldentitication

Symbol Function

Ap- A Address inputs

1/Og - YOy Data inputs/outputs
CEy, CE, Chip enables 1 and 2
OE Output enable

WE Write enable

GND Ground

Vee + 5-volt power supply
NC No connection
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Pin Configurations (cont)

32-Pin Plastic TSOP (normal leads, top view)

Ay T o 32 [ OE
Ag ]2 31 3 A0
Ag 3 30 [ Cg,
A3 4 29 [ vOg
WE |5 28 vo,
CE; g 6 27 [ vog
At 7 26 [ vog
veo 8 uPD431000A 25 [ 0,

NG (]9 24 [ GND
A CJ10 23 [ vog
Ay T 11 22 [ vo,
Ap 12 21 [ vo,
Az 3 20 3 Ag
Ag T4 19 Ay
A5 T 15 18 % Ap
Ay 18 17 Ag

23YL-72358
32-Pin Plastic TSOP (reverse bent leads, bottom view)

OE 32 t [ Aqq
Ao ] 31 23 a9
CEy ] 30 3 3As
vog ] 29 43 A0
vo7 =] 28 5 [ WE
vog ] 27 6 [—JcCE2
Vo5 ] 26 7 Ass
V04 L 25 WPD431000A 8 TJvee
GND ] 24 o [Tne
vo3 ] 23 10 1 A
VO3 ]2 M JAs
vo, ] 21 12 A

AgCq 20 1B Ay

A T 10 14 ag

A8 15 [ asg

Az 17 16 Ay

Notes:
[1] This package is designed to be mountad with the top of the package
closest to the mounting surface. In this position, the exposed side will be
the bottom of the package.
2IYL-72368

7-94



NEC
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Block Diagram
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83I1H-57428

Absolute Maximum Ratings

Recommended Operating Conditions

Supply voltage, Vo (Note 1) -05t0 +7.0V Parameter Symbol  Min Typ Max Unit
Input voltage, Viy (Note 1) -05toVge + 05V Supply voltage Vee 4.5 5.0 5.5 v
Qutput voltage, Vo (Note 1) -05toVgg + 05V Input voltage, fow ViL -03 08 A
Operating temperature, Topgp 0to +70°C Input voltage, high Vik 2.2 Ve + 0.5 A
Storage temperature, TgTg -55 to +125°C Ambient temperature  Tp 0 70 °C
Power dissipation, Pp 1.o0w Notes:
Exposure to Absolute Maximum Ratings for extended periods may (1) - 3.0V minimum (pulse width = 50 ns).
affect device reliability; exceeding the ratings could cause perma-
nent damage. The device should be operated within the limits Truth Table
specified under DC and AC Characteristics. — — —
P ars Function E, CE, OF WE IO lec
Notes:
= Not selected H X X X High-Z  Standby

(1) -3.0V minimum (pulse width = 50 ns).

Not selected X L X X High-Z Standby
Capacitance Selected L H H H  HighZ Active
Ta = +25°C; f = 1 MHz; V|y and Vgyt = OV Read L H L H Dout Active
Parameter Symbol Min Typ Max Unit Write N H X L Dy Active
Input capacitance o} 6 pF

Notes:
Input/output capacitance Cyo 10 pF

(1) X = dont care.
Notes:

(1) This parameter is sampled and not 100% tested.
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Ordering Information

Part Number Access Time (max) Isgy (max) Package

pPD431000ACZ-70 70ns 2mA 32-pin plastic DIP
Cz-85 85 ns
CZ-10 100 ns

1PD431000ACZ-70L 70 ns 0.1 mA
CZ-85L 85ns
CzZ-10L 100ns

HPDA431000AGW-70L 70ns 0.1 mA 32-pin plastic minifiat
Gw-85L 85 ns
GW-10L 100 ns

UPDA431000AGZ-70-KJH 70 ns 2mA 32-pin plastic TSOP
GZ-85-KJH 85 ns (normal leads)
GZ-10-KJH 100 ns

1PDA31000AGZ-70L-KJH 70 ns 0.1 mA
GZ-85L-KJH 85ns
GZ-10L-KJH 100 ns

pPD431000AGZ-70 -KKH 70 ns 2 mA 32-pin plastic TSOP
GZ-85-KKH 85 ns (reverse bent Jeads)
GZ-10-KKH 100 ns

HPD431000AGZ-70L-KKH 70 ns 0.1 mA
GZ-85L-KKH 85ns
GZ-10L-KKH 100 ns

Notes:

(1) Contact your NEC sales representative for data sheet and prod-

uct availability for the -LL version of the uPD431000A.

DC Characteristics

Ta = Oto +70°C; Voo = +5.0V * 10%

Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current 1] -1 1 HA ViN = 0V toVee
IO leakage current Lo -1 1 LA Vyo = OV to Veg; CEy = Vi, or CE2 = Vy,
or OE = Vi, or WE = V)i
Operating supply current lccal 40 70 mA CEq = Vi, CE2 = Vi tre = tre (MIn);
lyo = 0 mA
lccaz 15 mA CEy = VI CE2 = Vi lyo = OmA
lccas 10 mA Veey s 0.2V, Vega 2 Ve - 02V, tpe or twe
= 1MHz; Vjy s 02V orVy 2 Vgc - 0.2V
Standby supply current Isg 5 mA CEq = Vjy or CEp = V_ (Note 1)
181 0.02 mA CE,y and CEg = Vg - 0.2V (Note 2)
Igg2 0.02 mA CE; s 0.2V (Note 2)
Output voltage, low VoL 0.4 loL = 21 mA
Output voltage, high VoH 24 loy = -1.0mA

Notes:

(1) lgp = 3 mA (max) for -L versions.

(@) Isp1 andliggy = 0.02 mA {typ) and 0.1 mA {max) for -L versions.
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AC Characteristics
Ta = 0to +70°C; Ve = +5.0V = 10%

uwPD431000A-70  pPD431000A-85  pPD431000A-10

Parameter Symbol Min Max Min Max Min Max Unit  Test Conditions
Read Operation

Read cycle time trc 70 85 100 ns

Address access time tAA 70 85 100 ns (Note 2)
CE; access time tcos 70 85 100 ns  (Note2)
CEy access time tcoz 70 85 100 ns {Note 2)
Output enable to output valid toe 35 45 50 ns {Note 2)
Output hold from address change  toy 10 10 10 ns

CE; to output in low-Z t z1 10 10 10 ns  (Note 3)
CEj3 to output in low-Z tLz2 10 10 10 ns {Note 3)
Output enable to output in low-Z toLz 5 5 5 ns (Note 3)
CE; to output in high-Z thz1 25 30 35 ns  (Note 3)
CEj; to output in high-Z tHzo 25 30 35 ns (Note 3)
Output enable to output in high-Z  tguz 25 30 35 ns (Note 3)

Write Operation

Write cycle time twe 70 85 100 ns
CEj to end of write towd 60 75 90 ns
CE, to end of write toewz 60 75 90 ns
Address valid to end of write taw €60 75 90 ns
Address setup time tas (] 0 0 ns
Write pulse width twp 55 65 75 ns
Write recovery time twRr 5 5 5 ns
Data valid to end of write tow 35 35 40 ns
Data hold time toH 0 0 0 ns
Write enable to output in high-Z twHz 25 30 35 ns (Note 3)
Output active from end of write tow 5 5 5 ns (Note 3)
Notes:
(1) Input pulse levels = 0.8t0 2.2V; input rise and fall times = 5 ns; (2) See figure 1 for output loading.
timing reference levels = 1.5V, (3) See figure 2 for output loading.
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pPDA431000A
Figure 1. Output Loading
S5V
} 1800 Q
o 1
990 Q2 I 100 pF*
*{ncluding scope and jig
83(H-57438
Figure 2. Output Loading for tyzy, tyzz, 8 z1, t 22, toLz, tonz, tow, and twyz
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B3IH-5744B

Low Vcc Data Retention Characteristics (-1 Version Only)
Ta = 0 to +70°C

Parameter Symbol Min Typ Max Unit Test Conditlons
Data retention supply voltage VecooRt 2 58 v CEq 2 Voo -02V; CEp 2 Vg -0.2V
of CEp < 02V
Veepre 2 55 v CEp; = 0.2V
Data retention supply current lccpr1 1 50 HA Vee = 3.0V, CEy = Vge-02V;
CEg 2 Voo - 0.2V or CE; < 0.2V (Note 1)
lccore 1 50 HA Vee = 30V, CEp = 0.2V (Note 1)
Chip deselection to data retention tcor 0 ns
Operation recovery time ta S ms
Notes:

(1) At 0 to 40°C, the maximum for lccppt and Iccpro is 15 pA.
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Figure 3. CE-Controlied Data Retention Timing

pPDA431000A

1 Data Retention
ICDR» €

» 1R >
5V

45V — — — ~f — — X — — — = — = — = — — — — — - — o~ — — — = —
Vee

ViH — — — - -\~~~ — - ——ff = \

Veeor — — —
VCEy 2VeC - 02V

CE4

Note:

[1] CE2 must be equal to or higher than VCC - 0.2 V, or equal 10 or lower than 0.2 V.
The other inpuls (Addresses, OE, WE, IVOs) can be in high impedance.

831H-57498

Figure 4. CEj-Controlled Data Retention Timing

Data Retention

VCE2 < 0.2V

Nole:
[1] The other inputs {Addresses, CEj4, O, WE. 1/Os) can be in high impedance.

83(H-5750B
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Timing Waveforms

Read Cycle

-« RC !
Address )( Address Valid
1AA toH ﬂ

% AW / /

< Wz

Y

w: T IR
= T TTTT]T
oour g oo 2 s

Notes:
M WE is high for a read cycle.

(2] Address valid prior 1o or caincident with the latter of the low transition of CE1
or the high transition of CE2.
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Timing Waveforms (cont)

WE-Controlled Write Cycle

twe »-
Address >< )(
< low1 >

AN I

A N\ / /

« tcw2

’ \

S UMW
taw
tas [e————— tWp — et g —>|
v EANAN £
t
le tow ol PH 5|
DiN Data-in Valid
L—IWHz—j l«—xow —bl/
High Impedance
DouT Data Undefined (Note 4) ), o" mpe A

Notes:

[1] A write cycle occurs during the overlap of a low CE1and WE and a high CE2.

[2} CE1or WE must be high or CE2 must be low during address transition.

[3] {f OE is high, the YO pins remain in high impedance.

(4] During this period, the O pins may be in the output state; therefore, input signals of

oppaosite phase to the output must not be applied.
83H-57468
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Timing Waveforms (cont)

CEy-Controlled Write Cycle

Y - A
e—tag —»’ e lew >
T /
T AR
ST T,

DN

t
tpw ————>»| DH
Data-in Valid

High Impedance

Notes:

il OEis high, the IO pins remain In high Impedance.

[1] A write cycle oceurs during the overlap of a low (E1 and WEand a high CE2.
(2] CE1or WE must be high or CE2 must be (ow during address transition.
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Timing Waveforms (cont)

CE,-Controlled Write Cycle

Y X
a2 \\RR\\\\\X\\\\‘[ I

o2 a/L// / X
L

taw

twp > TWR—>

« STTTTITIIR, LIy,

DH |

- tDwW >
DN * Data-in Valid

High impedance

Doyt

Notes:

[1) A write cycle occurs during the overlap of a low é—E1and WEand a high CE2.
[2] CE1 or WE must be high or CE2 must be low during address transition.

[3] If OE is high, the ¥O pins remain in high impedarice.

uuuuuuu
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