MOS INTEGRATED CIRCUIT

1PD434008

4M-BIT CMOS FAST STATIC RAM
512K-WORD BY 8 BITS

Description
The uPD434008 is a high speed, low power, 4 194 304 bits (624 288 words by 8 bits) CMOS static RAM.
The uPD434008 is packed in 36-pin plastic SOJ.

Features

e 524 288 words by 8 bits organization
e Fast access time 20 ns (MAX.)

e OE input for easy application

Ordering Information

. Operating Standby
Access time
Part number Package ns (MAX.) supply current supply current Quality grade
mA (MAX.) mA (MAX.)
1PDA434008LE-20 36-pin plastic 20 190 Standard
10 tandar
SOJ (400 mil) @

uPD434008LE-25 25 170

Please refer to "Quality grade on NEC Semiconductor Devices" (Document number IEI-1209) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.

The information in this d t is subject to ch

ge without notice.

Document No, iC-2998
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Pin Configuration (Marking Side)

36-pin plastic SOJ (400 mil)

A0 O— 1 36 |—o0O
Al O—-] 2 35 f—0
A2 O—| 3 34 |—0
A3 O—|4 33 |~—10
AMO—-5 32 f—0
CSO——+|6 = = 31 [~—0
101 Qm—n] 7 S o 30 o—=O
102 O—+] 8 §§ 29 —0
Vee O——| 9 §§ 28 —0
GND O——] 10 il o 27 +—0
/03 Oe— 11 ] 26 (—0O
1104 O—] 12 25 [0
WE O—=} 13 24 [«—0
AE O—= 14 23—
A8 O—| 15 22 —0
A7 O—=| 16 21 —0
A8 O— 17 20 ~—0
A9 O—=1 18 w—o0"

A0 -A18 : Address inputs
/01 -1/08 : Data inputs/outputs

cs : Chip Select
WE : Write Enable
OE : Output Enable
Vee : Power supply
GND : Ground

NC : No connection

M Ly27525 0064263 34l HE

NC
A18
A7
Al6
A15
OE
1108
1107
GND
Vee
1106
/05
Al4
A13
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Block Diagram

A5
Memory cell array
| :d;ress 10 :°W°d 4194 304 bits
uffer ecoaer 1024x512x8
Al4

1101 Input data -N . Output data

I Sense/Switch
Y08 controller 'l/ controller | __
Column decoder

=

Address buffer

TR oqep

AO- A4 A15-A18

6t o—-—(
Vee O0——
GND O—

Truth Table

S OE WE Mode 170 Supply current
X X Not selected Is8
Hi-Z
L H H Output disable
L L H Read Dour lec
L X L Write Din

Remark X :Don’'t care
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Electrical Characteristics g #

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5Nt* to +7.0 v
Input/Output voltage v A% —0.5 Mo 15 Vee +0.3 \
Operating temperature . Topt 0to +70. . °C.
Storage temperature Tsta -55t0 +125 °C

Note -2.0 V (MIN.) {Pulse width: 10 ns) _

Recommended Operating Conditions

Parameter Symbol MIN. TYP. MAX. Unit
Supply voltage Vee 45 5.0 5.5 \
High level input voltage Vin 2.2 o |Vec +0.3 v
Low level input voltage Vi | ~0.5Nets | +0.8 \
Ambient temperature Ta -0 - e | 7470 °C

Note -2.0 V (MIN.) (Pulse width: 10 ns}

DC Characteristics {(Recommended operating conditions unless otherwise noted)

_Parameter Symbol Test conditions MIN. TYP. MAX. Unit
Input leakage current Iut Vin = 0 V to Vee ) -2 +2 HA
Qutput leakage current o m = 0Vto Ve, CS = Vimor OE~= Vik or 2 . +2 - uA
WE = Vi
. €S = Vi, 1PD434008-20 190
Operating supply current lec lvo = 0 mA, mA
Minimum cycle time | uPD434008-25 - 170
| TS =V, uPD434008-20 | ° 60
SB
Minimum cycle time uPD434008-25 50
Standby supply current — mA
Vec - 0.2 VECS,
Ise 10
ViNg0.2VorVec- 0.2 VEVi
High level output voltage Vou fon = —4.0 mA 2.4
Low level output voltage VoL loL = 8 mA 0.4

Remark Vinv: Input veltage

Capacitance (Ta = +25 °C, f = 1 MHz)

Parameter Symbol Test conditions . MIN. | TYP. MAX. Unit
Input capacitance Cin Vin=0V » ) v 6 pF
Input/Output capacitance Cio Vio=0V o ‘ 10 pF

Remark 1. Vin: Input voltage

2. These parameters are periodically sampied and not 100 % tested.
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AC Characteristics (Recommended operating conditions unless otherwise noted)

AC Test Conditions
Input waveform (Rise/fall time £ 3 ns)

3.0V

*>< 15V -=——————Test points —————————= 1 5 VX
GND T

Output waveform

%5 V «=———Testpoints ————— = 1.5;><

Output load
AC Characteristics directed with the note should be measured with the output load shown in
Fig. 1 or Fig. 2.
Fig. 1 Fig. 2
(For taa, tacs, toe, ton) {For tcHz, terz, towz, toLz, twhz, tow)
+5V +5V
——
§ 480 Q 480 Q@
/O (Output) ] 1/O (Qutput)
255 0 —— 30pF 255 Q 5 pF
T~ C.
7T

Remark Cuincludes capacitances of the probe and jig, and stray capacitances.
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Read Cycle
pPD434008LE-20 1PD434008LE-25
Parameter Symbol Unit Condition
MIN. MAX. MIN. MAX.
Read cycle time tre 20 25 ns
Address access time taa 20 25 ns
CS access time tacs 20 25 ns
— Note 1.
OE access time toe 10 12 ns
Qutput hold from address change tou 3 3 ns
CSto output in low impedance toLz 3 ns
OE to output in low impedance toLz 0 0 ns
== Note 2.
CS to output in high impedance teuz 8 10 ns
OE to output in high impedance tonz 8 10 ns
Note 1. See the output load shown in Fig. 1.
2. See the output load shown in Fig. 2.
Read Cycle Timing Chart 1 (Address Access)
tac
Address (Input) ><
taa |
ton
11O (Output) Previous Data Out Data Qut
Remark 1. In read cycle, WE should be fixed to high level.
2. CS=0E=V1
Read Cycle Timing Chart 2 (CS Access)
thRC |
Address (Input) )( *
taa
tacs
CS(Inpu't);;;;lx( Z;;;;;Z
taz HZ
OE (Input) ; ; ; <>(
toe tonz
toz
Highi nce
YO Output - = = = = = - .. .. -@X}( Data Out

Caution Address valid prior to or coincident with CS low level input.

Remark In read cycle, WE should be fixed to high level.
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Write Cycle
uPD434008LE-20 #PD434008LE-25 ) »
Parameter Symbol Unit Condition
MIN. MAX. MiN. MAX.
Write cycle time twe 20 25 ns
CSto end of write tew 14 17 ns
Address valid to end of write taw 14 17 ns
Write pulse width twe 12 15 ns
Data valid to end of write tow 10 12 ns
Data hold time o 0 0 ns
Address setup time tas 0 0 ns
Write recovery time twr 3 3 ns
W_E to output in high impedance twhz 8 10 ns
Note
Output active from end of write tow 0 0 ns

Note See the output load shown in Fig. 2.

Write Cycle Timing Chart 1 (WE Controlled)

Address (Input} _—><<j ‘><
SRR\ ZLTTTITTTTT

WE (Input) ﬁ /

twHz | | Tow ol |
High High
110 {nput/Qutput) Indefinite data out - 190 _ Data in - ' _
impedance impedance

Caution WE should be fixed to high level during address transition.

Indefinite
data out

Remark 1. Write operation is done during the overlap time of a low level CS and a low level WE.
2. When WE is at low level, I/O pins are always highimpedance. When WE is at high level, read
operation is executed. Therefore OF should be high level to make I/O pins high impedance.
3. twr is measured between rising edge of CS or WE, whichever occurs first, and end of twc.
twrz is measured at VoL + 200 mV and Vox — 200 mV with the output load shown in Fig. 2.
5. tow is measured at + 200 mV from steady state voltage with the output load shown in Fig. 2.
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Write Cycle Timing Chart 2 {CS Controlled)

Address (Input) ><

tas tow
CS (input) AR /
N 7
taw
twe twa
WE (Input) :;;:SK 7;;;;;;;
) tow IoH
High impedance Dataln = J=———=-

1/O {Input)

Caution CS should be fixed to high level during address transition.
Remark 1. Write operation is done during the overlap time of a low level TS and a low level WE.

2. twr is measured between rising edge of CS or WE, whichever occurs first, and end of twc.
3. twhz is measured at Vo. + 200 mV and Von - 200 mV with the output load shown in Fig. 2.
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Package Drawing

36 PIN PLASTIC SOJ (400 mil)

B
36 19
_ll"ll"ll'll_Il"ll'll'll"ll'|ﬁl']l"ll'lr‘]l'll‘ll"l_r
+ QO
..JI_ILJLIUL.II_JI_II_ILILJI_ILJLH_]L.II_ILJ:—__
] 18
F E
— —._"‘—
4 >
15 :%
= I
7 Y
_ T
P
P36LE-400A
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.12 mm
{0.008 inch) of its true position (T.P.} at maxi- B 23.620.2 0.929+0.008
mum material condition. C 10.16 0.400
D 11.18£0.2 0.44020.008
E 1.005%0.1 0.040°38%¢
F 0.74 0.029
G 3.5+0.2 0.138+0.008
H 2.5450.2 0.100+0.008
! 0.8 MIN. 0.031 MIN.
J 2.6 0.102
T
K 1.27 (T.P) | 0.050(T.P)
M 0.400.10 0.016°2:83
N 0.12 0.005
p 9.4%0.20 0.370+0.008
Q 0.1 0.004
T R 0.85 R 0.033
U 0.207842 0.00833%
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RECOMMENDED SOLDERING CONDITIONS
Please consult with our sales offices for soldering conditions of the uPD434008.

TYPE OF SURFACE MOUNT DEVICE
pPD434008LE: 36-pin plastic SOJ (400 mil)
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