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Description

The zPD431000A is a 131,072-word by 8-bit static RAM
fabricated with advanced silicon-gate technology.
CMOS peripheral circuits and N-channel memory cells
with polysilicon resistors make the pPD431000A a high-
speed device that requires very low power and no clock
or refreshing.

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 minifiat, and 32-pin plastic
TSOP packaging.

Features

131,072-word by 8-bit organization

Single + 5-volt power supply

Fully static operation—no clock or refreshing
TTL-compatible inputs and outputs

Common I/O using three-state outputs

Two CE pins and one OE pin for easy application
Data retention current of 0.5 uA typical

Data retention voltage of 2V minimum

Standard 32-pin plastic DIP, miniflat, and TSOP
packaging
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Pin Identification

Symbol Function

Ag - A Address inputs

/O - 1O7 Data inputs/outputs
CEj and CE, Chip enables 1 and 2
OE Output enable

WE Write enable

GND Ground

Vee + 5-volt power supply

NC No connection

Pin Configurations

32-Pin Plastic DIP or Miniflat
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" Pin Configurations (cont)

32-Pin Plastic TSOP (Normal Pinouts) 32-Pin Plastic TSOP (Reverse Pinouts)
pPD431000A 1 PD431000A

A O NS 321 O OE 1 o 327 Aqq
Ag] 2 31 [ Aqq A2 31[1 Ag
Aglda 30 [1 CE4 CE1 [ 3 30 Ag
AqaC] 4 20 [1 vog vog ] 4 29 [ A3
WELS 28 3 V07 voy [} s 28 [0 WE
CEp (] 6 27 [ vOg vog ] 6 271 CEp
A0 7 26 1 V05 ¥os O} 7 260 A5
Vec [} 8 ~KJH 25 0 vos vos O 8 O —KKH OZS:]VCC
NCO9 24 |1 GND GND ]9 24 [1 NC
Aqg O] 10 231 vo3 voz O 10 2311 A
A n 221 vOp roz O 11 22 DAM
A2 [] 12 211 V0, roq O 12 . 211 Az
A7 O 13 203 Ap Ag ] 13 200 A7
Ag ] 14 19 7 A¢ Aq 0 14 19]A6
A5 15 181 Az A 15 18{] As
A4 16 17 [0 A Ag ] 16 170A

Suffix ~<.JH in the package Identifier Suffix ~KKH In the package Identifier

denctes normal pinout sequence. denotes reverse pinout sequence.

BIFM-107A 83FM-g1088
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Block Diagram

Ao |
' Memory Cell
Row Array
Address Dsgové or 512 Rows
. Buffer 256 x 8
A7 Columns
Az —
Sense Switch
V?‘ Input Qutput
) Data Column Data
V08 Buffer Decoder Buffer |
Column
Address
Buffer

[

Ag...A11,A43... A48
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Absolute Maximum Ratings

Recommended Operating Conditions

Supply voltage, Vgc (Note 1) ~0.5t0 +7.0V Parameter Symbol Min Typ Max Unit
Input voltage, Viy (Note 1) -0.5toVgg + 05V Supply voltage Vee 45 5.0 5.5 v
Output voltage, Vo (Note 1) -0.5to Vg + 0.5V Input voltage, low ViL -03 0.8 v
Operating temperature, Topg 0to +70°C Input voltage, high Viy 22 Vec + 05 v
Storage temperature, Tota ~55to +125°C Ambient temperature Ty o] 70 °C
Power dissipation, Pp 10w 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. — Ca—
Npt . an Function CE, CE, OF WE IO lec
otes:

" 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; Viy and Vour = OV Read L H L H Dout Active
Parameter Symbol Min Typ Max Unit Write L H X L Dy Active
Input capacitance Cy 6 pF
N Notes:

Input/output capacitance Cyo 10 pF

Notes:

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

(1) X = don't care.
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Ordering Information

Catalog Part Number Access Time (max) g1 (max) Package
uPD431000ACZ-70L 70 ns 0.1 mA 32-pin plastic DIP
CZ-85L 85 ns
CzZ-10L 100 ns
uPD431000ACZ-70LL 70 ns 0.05 mA
CZ-85LL 85ns
CZ-10LL 100 ns
pPD431000AGW-70L 70 ns 0.1 mA 32-pin plastic miniflat
GW-85L 85ns
GW-10L 100 ns
uPD431000AGW-70LL 70 ns 0.05 mA
GW-85LL 85ns
GW-10LL 100 ns
pPD431000AGZ-70L 70 ns 0.1 mA 32-pin plastic TSOP
GzZ-85L 85 ns {normal pinouts)
GZ-10L 100 ns
HPD431000AGZ-70LL 70 ns 0.05 mA
GZ-85LL 85 ns
GZ-10LL 100 ns
HPD431000AGZM-70L 70 ns 0.1 mA 32-pin plastic TSOP.
GZM-85L 85 ns (reverse pinouts)
GZM-10L 100 ns
1PD431000AGZM-70LL 70 ns 0.05 mA
GZM-85LL 85 ns
GZM-10LL 100 ns

DC Characteristics
Ta = 0to +70°C; Vag = +5.0V * 10%

-L Version -LL Version
Parameter Symbol Min Typ Max Min Typ Max Unit TestConditions
Input leakage current Iyt -1 1 -1 1 HA  Viy= 0VioVee
I/O leakage current Lo -1 1 -1 1 HA  Vyg = OV toVge: CEq = Vi, or CEz = Vi,
or OE = Vjy, or WE = Vj.
Operating supply current  lcgat 40 70 40 70 mA  CEq = Vii; CEz = Vji tre = tre (min);
o = OmA
lccaz 15 15 mA CEq= Vi CEa = Viiii lyo = O mA
locas 10 10 mA  Vggq < 0.2V;Vegp 2 Voo - 0.2V tge of twe
= 1 MHz; Vjy < 02V orVy = Veg-02V
Standby supply current lsp 3 3 mA CE; = Vjyor CE; = Vi (Note 1)
IsB1 0.002 0.1 0001 005 mA CEqandCEp = Voo -0.2V (Note2)
Ispa 0.002 0.1 0001 005 mA CEp= 02V (Note2)
Output voltage, low VoL 0.4 0.4 v loL = 21 mA
Output voltage, high Vou 24 24 Vv loH = -1.0mA
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AC Characteristics
Ta = Oto +70°C; Vog = +5.0V = 10%

sPD431000A-70 1PD431000A-85 1PD431000A-10
Parameter Symbol Min Max Min Max Min Max Unit  Test Conditions

Read Operation

Read cycle time tre 70 85 100 ns

Address access time A 70 85 100 ns (Note 2)
CE; access time tcod 70 85 100 ns  (Note 2)
CE; access time tcoe 70 85 100 ns {Note 2)
Output enable to output valid tog 35 45 50 ns {Note 2)
Output hold from address change  toy 10 10 10 ns

CEj to output in low-Z L2y 10 10 10 ns  (Note 3)
CEj to output in low-Z tLzo 10 10 10 ns (Note 3)
Output enable to output in low-Z torLz 5 5 5 ns (Note 3)
CE; to output in high-Z thz1 25 30 35 ns  (Note 3
CE; to output in high-Z tyze 25 30 35 ns (Note 3)
Output enable to output in high-Z  tonz 25 30 35 ns (Note 3)
Write Operation

Write cycle time twe 70 85 100 ns

CE; to end of write towd 55 70 85 ns

CEj to end of write towe 55 70 85 ns

Address valid to end of write taw 55 70 85 ns

Address setup time tas 0 ] 0 ns

Write pulse width twp 50 60 70 ns

Write recovery time twR 5 5 § ns

Data valid to end of write tow 35 35 40 ns

Data hold time toH 0 a [¢] 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 = 0.8 to 2.2V; input rise and fall times = 5 ns; (@) See tigure 1 for output loading.

timing reference levels = 1.5V.

(3) See figure 2 for output loading.
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Figure 1. Output Loading
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83H-5743B

Figure 2. Output Loading for tnz1, tizz, t.z1, tLz2, loLz, loHz, tow, and twyz
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831H-57448
Low V¢ Data Retention Characteristics
Ta= 0to +70°C
-L Version -LL Version
Parameter Symbol Min Typ Max Min Typ Max Unit Test Conditions
Data retention supply voltage VecoRi 2 55 2 5.5 v CEq 2 Vgg - 02V; CEy = Vgg - 02V
or CEp < 0.2V
Veepr2 2 55 2 55 v CEp < 0.2V
Data retention supply current locoR1 1 50 0.5 20 A Voo = 30V, CEq = Vgg-02V;
CEp = Voo - 0.2V or CEp < 02V (Note 1)
lecDr2 1 50 Q0.5 20 MA Voo = 3.0V; CEp = 0.2V (Note 1)
Chip deselection to data retention  tgpp 0 0 ns
Operation recovery time tp 5 5 ms

Notes:

(1) AtOto 40°C, the maximum fof lccpry @nd lccpRz is 15 HA for the
-L version and 3 uA for the -LL version.



N E C ELECTRONICS INC LIE D MWW bLu27525 00352b) ?bl EMENECE

N E C pHPD431000A

Figure 3. CEy-Controlled Data Retention Timing

Data Retention

3

le-1coR—>

VCE42Vcg - 0.2V

Note:

[1] CE2must be equal to or higher than VCC —0.2 V, or equal to or lower than 0.2 V.
The other Inputs (Addresses, OE, WE, /Os} can be In high impedance.

83iH-5749B

Figure 4. CE>-Controlled Data Retention Timing

Data Retention

VCE2 5 0.2V

Note:
[1] The other inputs (Addresses, CE4, OE, WE, IOs) can be in high impedance.

83I1H-57508
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Timing Waveforms

Read Cycle
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lotaes:
[1] WE is high for a read cycle.

[2] Address valid prior 1o or coincident with the latter of the low transition of CE+
or the high transition
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Data Valid 9.»._
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Timing Waveforms (cont)

WE-Controlled Write Cycle

4 ;<
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T AR
W Nk f

t
tpw—> DH
DIN Data-in Valid

I«—twuz»)l e—tow—]

High Impedance

Dout Data Undefined (Note 4)

Notes:

[1] A write cycle occurs during the overlap of a low c_E'1 and WEand a high CE».
[2] CE+yor WE must be high or CE2 must be low during address transition.

[3] If OE Is high, the VO pins remain in high impedance.

[4] During this period, the O pins may be in the output state; therefore, input signals of
opposite phase to the output must not be applied.

83H-57468
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Timing Waveforms (cont)

CE;-Controlled Write Cycle

Address

WE

Din

Dout

X - X
e—tas ->| fe tcwi >
m /
S TR
SN

3] If OE is high, the VO pins remain in high Impedance.

10
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Timing Waveforms (cont)

CE;-Controlled Write Cycle

le

twe >
Address }(
< tew1 >

% AW wiiiiiiiiii.

I e
= TR, T

t
IDW ———> DH
Din Data-in Valid

High Impedance

Notes:

[1] A write cycle occurs during the overlap of alow CE{and WE and a high CE3.
[2] CE+ or WE must be high or CE2 must be low during address transition.

[3] W OE is high, the VO pins remain in high impedance.
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