NEC

NEC Electronics Inc.

puPD434000
524,288 x 8-Bit
Static CMOS RAM

Description

The puPD434000 is a 524,288-word by 8-bit static RAM
fabricated with advanced silicon-gate technology.
CMOS peripheral circuits and N-channel memory cells
with thinfilm transistor (TFT) loads make the
4PD434000 a high-speed device that requires very low
power and no clock or refreshing.

Minimum standby power is drawn when CS is high,
independent of OE and WE. Data retention is guaran-
teed at a power supply voltage as low as 2 volts.

The uPD434000 is available in standard 32-pin DIP, SOP,
and TSOP plastic packaging.

Features

524,288-word by 8-bit organization

Single +5-volt power supply

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

Common |/O using three-state outputs

Chip select (CS) and output enable (OE) inputs for
easy application

Data retention current of 0.5 uA typical

Data retention voltage of 2V minimum

O Packages: 32-pin plastic DIP, SOP, and TSOP
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Pin Identification

Symbol Function

Ap - As Address inputs

I/O4 - I/Og Data inputs/outputs
cs Chip select

OE Output enable

WE Write enable

GND Ground

Veo + 5-volt power supply
NC No connection

Pin Configurations

32-Pin Plastic DIP or SOP

uPD434000
At ~ 322[0vee
A2 31 [dA1s
Aqa 3 0 [A7
Ap]4 29 OWE
A7Qs 28[A3
Ag]e 270 Ag
AsO7 26 [0Ag
Aslls 25[0Aq
Az[]se 24 AGE
Aa[] 10 23 0 A0
A0 11 22 [dcs
Ao 12 21 Dyos
o1 13 20 Hvoy
Vo2 [ 14 19 O vos
o3 15 18 K vos
GND [ 18 17 Hvoa
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Pin Configurations (cont)

32-Pin Plastic TSOP (Normal Pinouts) 32-Pin Plastic TSOP (Reverse Pinouts)
uPD434000 11PD434000
agdio N aBbve vee 1 o ©9%2HAq
Agd2 31 0A1s A5 2 311 Aqg
A40s 30 a7 Az03 300 A4
A2 29 [IWE We[]4 291 Ag2
Ars 281 a3 A3s 28] A7
Ass 270 Ag Age 270 Ag
Ast 7 281 ag Agd7 261 Ag
A4alls 25 [T Aqq ‘ Anfs 251 Aq
asde "™ b | oEls TKD [ 4,
Az 10 23 at A0 10 2042
A0 14 220¢cs cs 11 227 a4
Aol 12 21 D yog vog [ 12 21[0ag
Vo1 13 20 [ voy vo; O 13 20 [ 04
VOo[] 14 19 [ vog vog O 14 19 g Vo2
Vo3 1 18 [ vos 'IOSE T 0 ohes
GND[] 18 °17 D yoa Vos L] 18 GND
Suffix =7JD in the package identifier Suffix =7KD In the package Identifier
denotes nomal pinout sequence. denotes normal pinout sequence.
8IFM-8618A SIFM-881RA
Block Diagram
Ag-A7 8 5
A:dcr:ss Row Memory Cell
Buffer Decoder Array
Az ——>
A i |
Sensae Switch
Input Output
V0410, >| Data Data
e Buffer Column Buffer
Decoder
[
[ | ! A
5
AgA12 > Column "
Address
A14-A18 5/ > Buffer
cs
OE
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pPD434000
Ordering Information
Part Number Access Time (max) Standby Supply Current Package
HPD434000CZ-55 85 ns 2mA 32-pin plastic DIP
CZ-70 70 ns
CZ-85 85 ns
CZ-10 100 ns
4PD434000CZ-55L 55 ns 0.1 mA
CZ-70L 70 ns
CZ-85L 85ns
CZ-10L 100 ns
1PD434000CZ-55LL 55 ns 0.05 mA
CZ-70LL 70 ns
Cz-85LL 85 ns
CZ-10LL 100 ns
1PD434000GW-55 85ns 2mA 32-pin plastic SOP
GW-70 70 ns
Gw-85 85ns
GW-10 100 ns
1PD434000GW-55L 85 ns 0.1 mA
GW-70L 70 ns
GW-85L 85 ns
GW-10L 100 ns
#PD434000GW-55LL 55 ns 0.05 mA
GW-70LL 70 ns
GW-85LL 85ns
GW-10LL 100 ns

24d



pPD434000

NEC

Ordering Information (cont)

Part Number Access Time (max) Standby Supply Current Package
pPD434000G5-55 55 ns 2mA 32-pin plastic TSOP
G570 70 ns (normal pinouts)
G5-85 85 ns
G5-10 100 ns
4PD434000G5-55L 55 ns 0.1 mA
G5-70L 70ns
G5-85L 85ns
G5-10L 100 ns
HPD434000G5-551L 65 ns 0.05mA
G5-70LL 70ns
G5-85LL 85ns
G5-10LL 100 ns
11PD434000G5M-55 85 ns 2mA 32-pin plastic TSOP
G5M-70 70ns (reverse pinouts)
G5M-85 85 ns
G5M-10 100 ns
HPD434000G5M-55L 55ns
G5M-70L 70 ns 0.1 mA
G5M-85L 85 ns
G5M-10L 100 ns
1PD434000G5M-55LL 55 ns
G5M-70LL 70ns 0.05 mA
G5M-85LL 85 ns
G5M-10LL 100 ns
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Absolute Maximum Ratings

Recommended Operating Conditions

Supply voltage, Ve (Note 1) -05t0 +7.0V Parameter Symbol Min Typ Max Unit
input voltage, Viy (Note 1) -05toVge + 05V Supply voltage Voo 45 5.0 5.5 v
Output voitage, Vio (Note 1) -05toVge + 05V Input voltage, low ViL -03 0.8 v
Operating temperature, Topp Oto +70°C Input voltage, high ViH 22 Ve + 0.3 v
Storage temperature, TgTg -55to +125°C Ambient temperature Ty 0 70 °C
Power dissipation, Pp 1.0W Note:
Exposure to Absolute Maximum Ratings for extended periods may (1) —3.0V minimum (pulse width = 30 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. Function TS OF WE /0 lcc
Note:
Not selected H X X High-Z Standby
1) —3.0V minimu ulse width = 30 ns).
@ fnimum (p ) Dour disabled L H H  HighZz  Active
Capacitance Read L L H Dout Active
Ta = +25°C; f = 1 MHz; Vjy and Voyr = OV Write L X L DN Active
Parameter Symbol Min T Max  Unit
t ¥ yp X = don't care.
Input capacitance Ci 6 pF
Input/output capacitance Cyo 10 pF
t Parameter is sampled and not 100% tested.
DC Characteristics
Ta= 0to +70°C; Vog = +50V +10%
#PD434000 nPD434000-L pPD434000-LL
Parameter Symbol  Min Typ Max  Min Typ Max  Min Typ Max  Unit Test Conditions
Input leakage I -1 1 -1 1 -1 1 HA VN = 0VitoVoe
current
I/O leakage current I o -1 1 -1 1 -1 1 BA  Vyo = OVtoVec; OE =
ViyorWE = V) orCS =
ViH
Operating supply  lgcaz 15 15 15 mA  iyo=0mA; CS =V
eurrent lccas 15 15 15 mA CB<02Vitge=1ps;
ViL=s 02V,
ViH = Vgc - 0.2V,
lyo = O mA
Standby supply Isg 3 3 mA CS=Vy
eurrent lsB1 0.02 0002 0.1 0001 005 mA ©S= Vgg-02V
Output voltage, VoL 0.4 0.4 04 v loL = 21 mA
low
Output voltage, VoH1 2.4 24 24 V  lop=-10mA
high
o Vowz Vec - Vee - Vee - lon = -0.1mA
0.5 0.5 0.5
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AC Characteristics

Ta = 0to +70°C; Voo = +5.0V £10%,; see figure 1 for ac test conditions.

Parameter Symbol Min Max  Min Max Min Max  Min Max  Unit  Test Conditions

Operating supply current lecat 70 65 60 55 mA CS = Vi tpe = tRre
(min); lyo = OmA

Address access time taa 55 70 85 100 ns

CS access time tacs 55 70 85 100 ns

Address setup time tas 0 0 0 0 ns

Address valid to end of taw 50 60 70 80 ns

write

CS to output in high-Z toHz 25 30 30 35 ns

CS to output in low-Z toLz 10 10 10 10 ns

CS to end of write tew 50 60 70 80 ns

Data hold time tpH 0 4 0 0 ns

Data valid to end of write tow 30 35 35 40 ns

Output enable to output toE 30 35 45 50 ns

valid

Output hold from address  toy 10 10 10 10 ns

change

Output enable to output tonz 25 30 30 35 ns

in high-Z

Output enable to output toLz 5 5 5 S ns

in low-Z

Output active from end tow 5 5 5 5 - ns

of write

Read cycle time tre 55 70 85 100 ns

Write cycle time twe 56 70 85 100 ns

Write enable to output in twHz 25 30 30 35 ns

high-Z

Write pulse width twp 45 55 65 70 ns

Write recovery time twRr 5 5 5 5 ns
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Low Ve Data Retention Characteristics
Ta = 0to +70°C; see figure 2 for timing diagram.

~L Version -LL Version
Parameter Symbol Min Typ Max Min Typ Max Unit Test Conditions
Data retention supply voltage VeeDR1 2 55 2 55 v CS 2 Vgg-02V
Data retention supply current T lccpr1 1 50 05 20 A Vec = 30V;C8 = Vgg - 02V
Chip deselection to data retention  tgpp 0 0 ns
Operation recovery time ty 5 5 ms

t At0to 40°C, the maximum for lgcpRy is 15 4A for the -L version and
3 pA for the -LL version.

Figure 1. AC Test Conditions

input Pulse
(Rise and fall mes = 5 ns)

2.2v
XLSV Raference levels 1.5V><

0.8v
Output Load
Y
1800 Q@
Bout
CL 990 Q

CL_ = 100 pF (including scope and test Jig)
CL =5 pF for t{CHZ, toLZ tOHZ toLZ tow: and twHz

BIFM-8622A
Figure 2. Data Retention Timing
Data Retention
R
CSavpg-02V
B3FM-79208
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Timing Waveforms

— ;ﬁ
taa t OH‘>‘
% AWK /-’////////I///////

% LW

y |//// /

High Impedance

//g‘

Notes:
[1] WE Is high for a read cycle.

b
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Timing Waveforms (cont)

WE-Controlled Write Cycle

twe:

S X

% \\\\\\\\X\J& i T
- W/
.,, ptw;%" —

[1) if OE Is high, the VO pins remaln In high Impadance.
[2] During this pariod, the VO pins may be In the output state; therefore, input signals of
opposite phase to the output must not be applied.

BIFM-79228
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Timing Waveforms (cont)

CS-Controlled Write Cycle

Y
e—1ag —*‘ e tow
s T ¥

A

' tow
* Data-n Valld >k

High Impedance

w‘E &\\\\\\\\\\\\\Jx

S

Dout

Notes:
[1] it OE is high, the V'O pins remain In high Impedance.
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