NEC

NEC Electronics Inc.

pPDA434000
524,288 x 8-Bit
Static CMOS RAM

Description

The uPD434000 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 thin{ilm transistor (TFT) loads make the
uPD434000 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 1/O using three-state outputs

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

Data retention current of 0.5 pA typical

Data retention voltage of 2 V minimum

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

Symbol Function

Ag - Ag Address inputs

/04 - /Og Data inputs/outputs
[ Chip select

OE Output enable

WE Write enable

GND Ground

Vee +5-volt power supply
NC No connection

Pin Configurations

32-Pin Plastic DIP or SOP

nPD434000
Agdt ~ 20vee
Aqgl]2 310Ars
Aqa s 30 DAy
A} 4 29 [1WE
A7[Q5 28 [1Aq3
Ag 6 27 P ag
AsO7 26[Ag
Aal]s 25 [ Aqq
Az 9 24 N OE
Az2[] 10 23 P Ao
A1 2 HAcs
Ao 12 21 O vosg
Vo113 20 [ vor
Vo2 14 19 O vog
¥O3[] 15 18 [J vos
GND [ 18 17 Pvos
83FM-79184.
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Pin Configurations (cont)

32-Pin Plastic TSOP (Normal Pinouts) 32-Pin Plastic TSOP (Reverse Pinouts)
uPD434000 1PD434000
aigdio N~ mfvee vee 1 0 °®2Pag
A2 31 A A5 02 31 A
A1a0s 30 P a1z A7 30 A
A4 29 A we WE [] 4 29[ Aq2
A70s 28 a3 A3s 2800 Ay
Agls 27 Ag Ag e 7P Ag
Asd7 26 aq Ag 7 26 ] Ag
A4ls 25:|A11 A1_1E8 _ 2504
aasds ™ uhee CEls KO nhag
Azl 10 23 [T a0 Ao Q10 2[4,
ad 11 »16s csn 227 Aq
Aol 12 21 O vog vog [ 12 213 Ag
Vo1 13 20 O voy Vo, 4 13 20 1 v0o4
V02 14 1D Vo vog [] 14 19 [0 Voo
Vo3[ 15 18 vos VOSE e :8 3 Y03
ano o 1g 017 Pl vos vos O 18 7 [0 GND
Suffix =7JD In the package Iidentifier Suffix =7KD in the package identifier
denotes normal pinout sequence. denotes normal pinout sequence.
B83FM-8618A SIFM-B810A
Block Diagram
Agh; —B—>
A::!q:ss Row Memory Cell
Buffer Decoder Array
A3 >
1 I |
Sense Switch
Input Output
VO410g »| Data Column Data  |—
Buffer Decoder Buffer
A
' | | A
AgAtp — > Column
Address
Ayahig 57/ > Butfer
cs
* D—
——— )
B3FM-86208
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puPDA434000
Ordering Information
Part Number Access Time (max) Standby Supply Current Package
1PD434000CZ-55 55 ns 2mA 32-pin plastic DIP
CzZ-70 70 ns
Cz-85 85 ns
CZ-10 100 ns
1PD434000CZ-55L 55 ns 0.1 mA
CZ-70L 70 ns
CZ-85L 85ns
CzZ-10L 100 ns
pPD434000CZ-55LL 85 ns 0.05 mA
CZ-70LL 70 ns
CZ-85LL 85ns
CZ-10LL 100 ns
11PD434000GW-55 55 ns 2mA 32-pin plastic SOP
GW-70 70 ns
GW-85 85 ns
GW-10 100 ns
1PD434000GW-55L 55 ns 0.1 mA
GW-70L 70 ns
Gw-8sL 85ns
GW-10L 100 ns
pPD434000GW-55LL 55 ns 0.05 mA
GW-70LL 70 ns
GW-85LL 85 ns
GW-10LL 100 ns
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Ordering Information (cont)

Part Number Access Time (max) Standby Supply Current Package
HPDA434000G5-55 85 ns 2mA 32-pin plastic TSOP
G5-70 70 ns (normal pinouts)
G5-85 85ns
G5-10 100 ns
1PD434000G5-55L 55 ns 0.1 mA
G5-70L 70 ns
G5-85L 85 ns
G5-10L 100 ns
HPD434000G5-55LL 85 ns 0.05 mA
G5-70LL 70 ns
G5-85LL 85 ns
G5-10LL 100 ns
HPD434000G5M-55 55 ns 2mA 32-pin plastic TSOP
G5M-70 70 ns (reverse pinouts)
G5M-85 85 ns
G5M-10 100 ns
HPD434000G5M-55L 55 ns
G5M-70L 70 ns 0.1 mA
G5M-85L 85 ns
G5M-10L 100 ns
HPD434000G5M-551 L 55 ns
G5M-70LL 70 ns 0.05 mA
G5M-85L1 85 ns
G5M-10LL 100 ns
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Absolute Maximum Ratings

Recommended Operating Conditions

Supply voltage, Vo (Note 1) -05t0 +7.0V Parameter Symbol Min Typ Max Unit
Input voltage, Vi (Note 1) ~05toVgg + 05V Supply voltage Vee 45 5.0 5.5 \
Output voltage, Vo (Note 1) ~05toVgg + 05V Input voltage, low ViL -03 0.8 v
Operating temperature, Topg Oto +70°C Input voltage, high ViH 22 Vec + 0.3 v
Storage temperature, TgTg -55to0 +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 10 lec
Note:
Not selected H X X High-Z Standby
(1) —-3.0V minimum (pulse width = 30 ns). - - -
Doyt disabled L H H High-Z Active
Capacitance Read L L H Dour Active
Ta = +25°C;f= 1 MHz; Vly and Voyr = OV Write L X L DN Active
Parameter 1 Symbol Min Typ Max Unit
X = don't care.
Input capacitance C 6 pF
Input/output capacitance Cyo 10 pF
t Parameter is sampled and not 100% tested.
DC Characteristics
Ta = Oto +70°C; Vog = +5.0V +10%
uPDA34000 u#PDA434000-L 1PD434000-LL
Parameter Symbol Min Typ Max Min Typ Max Min Typ Max  Unit Test Conditions
Input leakage Iy -1 1 -1 1 -1 1 HA VN = 0VtoVee
current
I/O leakage current Io -1 1 -1 1 -1 1 HA  Vyo = OVtoVgei OE =
VIH or WE = V||_ orCS =
Vin
Operating supply  Icca2 15 15 15 mA  lyo=0mA;C8 =V,
current lccas 15 15 15 mA CSs02Vitge=1ps
V|L < 02V;
Vg2 Vge-02V,
Il/O = 0mA
Standby supply IsB 5 3 3 mA CS=Vy
ourrent isg1 002 2 0002 0.1 0001 005 mA TS =2 Vgc-02V
Qutput voltage, VoL 04 0.4 0.4 v lo = 21 mA
low
Output voltage, VoH1 24 24 24 lop = -1.0mA
high
9 VoHz Veec- Vec - Vee - loy = -0.1mA
0.5 0.5 0.5
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AC Characteristics
Ta = 010 +70°C; Voo = +5.0V £10%; see figure 1 for ac test conditions.

-55 =70 -85 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Test Conditions
Operating supply current lccat 70 65 60 55 mA CS=Vthe = tre
(min); lyo = OmA
Address access time tAA 55 70 85 100 ns
C8 access time tacs 55 70 85 100 ns
Address setup time tas 0 0 0 [¢] ns
Address valid to end of taw 50 60 70 80 ns
write
CS to output in high-Z tchz 25 30 30 35 ns
CS to output in low-Z oLz 10 10 10 10 ns
CS to end of write tew 50 60 70 80 ns
Data hold time toH ] 0 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
Qutput hold from address ton 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 5 ns
in low-Z
Output active from end tow 5 5 5 S - ns
of write
Read cycle time tre 55 70 85 100 ns
Write cycle time twc 55 70 85 100 ns
Write enable to output in twhHz 25 30 30 35 ns
high-Z
Write pulse width twp 45 55 65 70 ns
Write recovery time twR 5 5 5 5 ns
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Low Vcc Data Retention Characteristics
Ta = 0 to +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 VceDR1 2 55 2 5.5 v CS = Vgg-02V
Data retention supply current 1 lccpr1 1 50 05 20 UA Veg = 30V; CS 2 Vge-0.2V
Chip deselection to data retention  tcpg [¢] 0 ns
Operation recovery time tp 5 5 ms

1 At 0 to 40°C, the maximum for IccpRy is 15 uA for the -L version and
3 pA for the -LL version.

Figure 1. AC Test Conditions

Input Pulse
(Rise and fakl tmes = 5 ns)
22v
XLS V  Referancelevels 1.5 VX
0.8v
Output Load
HV
1800 Q
Dout
CL 990 Q
Cy = 100 pF (Inciuding scope and test Jig)
Cy =5 pF for tCHZ, tCLZ tOHZ toLZ tOW: and twHz
B3FM-8622A
Figure 2. Data Retention Timing
Data Retention P N
‘R
€S=2Vgp-02V
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Timing Waveforms

Read Cycle

Ny

tRe
Address >< Address Valld
tAA t

-
= T (T
= L (T

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

B3FM-8621B
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Timing Waveforms (cont)

WE-Controlled Write Cycle

twe

( A
= ST, LAY,

taw
tAS [€e———tyyp——— > c— tWR—>

" LN 1

t
t 3 DH
DIN Data-in Vakd

L—twu—j Litow——->
Hig

h

{

Dout Data Undefined (Note 2) /

Notes:

[1] If OE Is high, the VO pins remaln In high impedance.

[2] During this period, the VO pins may be in the output state; therefore, tnput signals of
opposite phase to the output must not be applied.
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Timing Waveforms (cont)

CS-Controlled Write Cycle

Addre

- A

tew

le——tag —)I }
- o /
N JTTTITT

' tow
* Data-in Valld

X

High Impedance

Notes:

[1] If OE Is high, the VO pins remaln in high Impedance.
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