DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
uPD461008

TM-BIT BiCMOS FAST STATIC RAM
128K-WORD BY 8 BITS

Description
The uPD461008 is 1 048 576 bits (131 072 words by B bits) BICMOS static RAM.

Supply voltage is 5V + 10 %.
The uPD461008 is packed in 32-pin plastic SOJ (400 mil).

Features

e 131 072 words by 8 bits organization

e Output Enable input for easy application
e Fast access time

Ordering Information

. Operating Standby
Part number Package w‘_’rd 5 Access time Supply supply current | supply current
organization | ns (MAX.) voltage mA (MAX.) mA (MAX.)
uPD461008LE-8 32-pin piastic . 8
. 128K X 8 bits 5V+10% 185 50
uPD461008LE-10 S0J (400 mil) 10

Quality grade
Standard

Please refer to “"Quality grade on NEC Semiconductor Devices” {(Document number 1EI-1209) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.

The infor ion in this d: is subject to ch without noti
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NEC

uPD461008

Pin Configuration (Marking Side)

32-Pin Plastic SOJ (400 mil)

A3 O—={1 32 le—0O A4
A2 O—={2 31 »—0QA5
A1 O—={3 30 f——Q A6
A0 O—=f 4 29 l—0A7
Cs 0—5 ® = 28 |+—OOGE
YO1 Oeel 6 S5 27 [+—~0O /08
1102 Ol 7 58 26 fa—e=0 1107
Vee O—{ 8 § § 26 —OGND
GND O— 9 E E 24 —( Vee
VO3 Q=i 10 'S @ 23 =0 /08
1104 O] 11 22 |0 /05
WE O—=] 12 21 fe—Q A8
A16 O—{ 13 20 f—0 A9
A15 O—e] 14 19 f=—0 A0
A14 O— 15 18 f«—0O AN
A13 16 17 *—0OA12
A0 to A16 : Address inputs
/01 to 1/08: Data inputs/outputs
cs : Chip Select
WE : Write Enable
OE : Output Enable
Vee . Power Supply
GND : Ground
170 m LuP7525 0059401 S1u WM
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NEC

uPD461008
Block Diagram
AQ - A2, Memory cell array
A3 - Ad, padress RO e 1048 576 bits
A5 - A7 (256 x 512 x 8)
/o1 In|
put data Output data
! [(I)B < > controller Sense/Switch controlter

Column decoder

4

Address buffer

= s

AB- A9, A10-A11, A12, A13-A16

L—d
OE O g

WE O —gj—
—
|/

Ve O———

GND O——

Truth Table
cs OE WE Mode /(o] Supply current
H x x Not selected Hi-Z Ise
L L H Read Dour
L x L Write Din fec
L H H Qutput disable Hi-Z

Remark x: Don’t care

B Lu427525 005°940c 450 .
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NEC - - ~_ uPD461008

Electrical Characteristics
The device is tested under the minimum transverse air flow of 2.5 meters per second for the DC and AC

specifications shown in the following tables.

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee 0.5 Note 1 470 \
Input voltage Vin ~0.5 Note to Vec + 0.5 v
Input/Output voitage Vio -0.5 Note ¢ vcc 4+ 0.5 v
Operating temperature Topt 0to 70 ‘c
Storage temperature Tag -55 to +125 ‘c

Note -1.0 V (MIN.): (Pulse width 3 ns)

Caution Exposing the device to stress above those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be operated under conditions outside the limits
described in the operational sections of this specification. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol MIN. TYP. MAX, Unit
Supply voltage Vee 4.5 5.0 5.5 v
High level input voltage Viu 2.2 Vee + 0.5 \4
Low level input voltage Vi —0.5 Note +0.8 ‘c
Ambient temperature Te 0 70 C

Note -1.0 V (MIN.): (Pulse width 3 ns)

172 mm L4y27525 0059403 397 -
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NEC

o pPD461008
DC Characteristics {(Recommended operating conditions)
Parameter Symbol Test conditions MIN. TYP. MAX. Unit
Input leakage current u Vin=0V to Vee -10 +10 MA
1/O leakage current lo Vio=0VtoVee, CS=VinorWE =ViiorOE =V | -10 +10 pA
CS = Vu, Cycle frequency = 100 MHz 186
Operating supply current lee mA
iro =0 mA | Cycle frequency = 0 MHz 136
Iss CS = Vi, Vin = Vi o1 ViL 70
Standby supply current — mA
Iss1 CS2Vec-0.2V,VNn<0.2VorVin 2 Vec 0.2V 50
High level output voltage Vou lon = —4.0 mA 24 v
Low level output voltage Vou oo = 8.0 mA 0.4 A
Remark Vin: Input voltage
Capacitance (Ts = +25 'C, f = 1 MHz)
Parameter Symbol Test conditions MIN. TYP. MAX. Unit
Input capacitance Cin Vn=0V 6 pF
Input/Qutput capacitance Cvo Vwo=0V pF
Remark 1. Vin: Input voltage
2. These parameters are sampled and not 100 % tested.
E® Luy27525 0059404 223 M 173
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NEC ©PD461008

AC Characteristics (Recommended operating conditions unless otherwise noted)
AC Test Conditions

Input waveform (Rise/Fall Time : 2 ns)

30V
X 15V =—m Test points w——— 15 VX
GND

Output waveform

X 15V —m Test points _— I.SVX

Output load
AC characteristics directed with the Note should be measured with the following output load shown in
Fig. 1 and Fig. 2.

tAa, tacs, toe and tow are measured with the output load shown in Fig.1.
tcHz, teLz, towz, totz, twHz and tow are measured with the output load shown in Fig. 2.

Fig. 1 Output Load
(For taa, tacs, tog, tow)

[/{e]
(Output) O ( j

Zo=50Q
Ru=50Q

V=15V

Fig. 2 Output Load
(For tcuz, touz, tcz, torz, twhz, tow)

+5V

480 Q

I/e]
{Output) O—

2550 5 pF Co

Remark C. includes capacitances of the probe and jig, stray capacitances.

174 Luy27?525 0059405 LT HE
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_NEC , pPD461008
Read Cycle
D461008-8 D461008-10
Parameter Symbol HP HP Unit Conditions
MIN. MAX. MiN. MAX.

Read cycle time tac 8 10 ns

Address access time taa 8 10 ns

CS access time tacs 8 10 ns

— Note 1

OE access time toe 4 5 ns

Output hold from address change toH 3 3 ns

CS to output in low impedance touz 3 3 ns

OE t tput in low impedance t 1 1 ns

~ooupu in low imp otz Nots 2

CS to output in high impedance tenz 4 5 ns

OE to output in high impedance tonz 4 5 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 )
1/O {Output) Previous Data Out Data Out
Remark 1. In read cycle, WE should be fixed to high level.
2. CS=0E=Vu
Bm L427525 005940k 0Tk HA 175
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NEC

#PD461008

Read Cycle Timing Chart 2 {CS Access)

tRC

X

Address {Input) )(
T N\RAN\A\S S L7777777777
towz tonz
I LARRANANYY TTTT7I7777
/O (Output) eenremeen Highmpedence ... XK pwa o }f-“l%?‘-"-a-"f?

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

Remark in read cycle, ﬁ should be fixed to high level.

176 B L427525 0059407 T332 M
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NEC 1PD461008

Write Cycle
461008-8 461008-10
Parameter Symbol #PD #PD Unit Conditions
MIN. MAX. MIN. MAX.
Write cycle time twe 8 10 ns
CS to end of write tew 6 8 ns
Address valid to end of write taw 6 8 ns
Write puise width twe 6 8 ns
Data valid to end of write tow 4 5 ns
Data hold time ton 0 0 ns
Address setup time tas 0 0 ns
Write recovery tine twr 0 0 ns
WE to output in high imped. ton 4 5 ns
WE o output in high impedance Z Note
WE to output in low impedance tow 3 3 ns
Note See the output load shown in Fig. 2.
Write Cycle Timing Chart 1 (WE Controlled)
twe
Address{input) }{ )(
tow
sstemar \NN\Y /11111
taw
tas twe twa
W_E(lnpul) q&; 5‘ 7l
tow
twhHz ! Lo tow
. High . i ..
1/0(Input/Output) Indefinite data out = J-=c=== Datain  —Jf====- Indefinite data out
impe- tmpe-
dance dance

Caution CS or WE should be fixed to high level during address transition.
Remark 1. Write operation is done during the overlap time of a low level CS and a low level WE.
2. During twiz, I/O pins are in the output state, therefore the input signals of opposite phase to the
output must not be apptied.
3. When WE s at low level, the I/O pins are always high impedance. When WE is at high level, read
operation is executed. Therefore OE should be at high level to make the I/O pins high impedance.

B8 L427525 0059408 979 mm 177
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NEC . #PD461008

Write Cycle Timing Chart 2 (CS Controlied)

twe
Address (Input) )( )(
tas tow
CS (Input)
™ X(\Xi 71_
e b |
m(lnput) ;;:;;:;}K 7{;;;;;;;
tow ton

High impedance High
YO (input) —=—————=—————————— "k Data In ; impedance

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

Remark Write operation is done during the overlap time of a low level TS and a low level WE.
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 NEC ©PD461008
Package Drawing
32 PIN PLASTIC SOJ (400 mil)
B
32 17
QOO nNnOoOoonnoanoOonn
+ a
1_lI_lL.ILII.JL.JLJI._JI_]LJLILILII_II_II_I_J !
16
F E
S
| i T
oz 1 W L | jz*E
JLI 1 I 1 7 ~
- \ T
(k] P
ot
M [B]N®
P32LE-400A
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.12 mm
{0.005 inch) of its true position (T.P.) at maxi— 8 21.06+0.2 0.829+0.008
mum material condition. c 10.16 0.400
D 11.18£0.2 0.440+0.008
E 1.005+0.1 0.040%3 3%
F 0.74 0.029
G 3.520.2 0.138x0.008
H 2.54520.2 0.100£0.008
| 0.8 MIN. 0.031 MIN.
J 2.6 0.102
K 1.27(T.P) 0.050 (T.P.)
M 0.4020.10 0.016:3%88
N 0.12 0.005
P 9.420.20 0.3700.008
Q 0.1 0.004
T R 0.85 R 0.033
U 0.20%342 0.0083%%

5qy30 527 1

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003

179



NEC B uPD461008

Recommended Soldering Conditions
Please consult with our sales offices for soldering conditions of the uPD461008.

Type of Surface Mount Device
uPDA461008LE: 32-pin plastic SOJ (400 mil)

-
180 mm Lu2vsed 005941l 4b3
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