puPD431018
65,536 x 18-Bit
Static CMOS RAM

NEC

NEC Electronics Inc.

Description
The uPD431018 is a 65,536-word by 18-bit static RAM

Pin Configurations

44-Pin Plastic SOJ

fabricated with advanced silicon-gate technology,
unique CMOS peripheral circuits, and N-channel mem- uPDA431018
ory cells. It is suitable for cache memory and buffer Asl]1 w0 As
memory applications where high speed, high density, Azl]2 W Ag
and wide I/0 SRAMs are required. A2003 421 A7
A4 41 [0 OE
The uPD431018 operates with low power from a single ap s awhus
+5-volt supply. No clock or refreshing is required. The [ hu I BpiBE
plastic package is a standard 44-pin SOJ or TSOP. o147 38 [ UOqg
vop 8 37 [ voy7
Features vos o 36 H Vo8
vos ] 10 35 P voss
O 65,536-word x 18-bit organization vec 1 34 [ GND
o Single +5-volt power supply GND [ 12 33 [ vee
O Fully static operation—no clock or refreshing VOg [] 13 2 Vo
o TTL-compatible inputs and outputs vog [} 14 31 11043
0 Common 1/O capability ey jod S
© Output buffer control: OE oo d 7 28 1 1019
2 Data byte control: LB, UB mg d 18 27 h ne
O Low power dissipation a5 19 261 Ag
— 260 mA max (active) A1q 0 20 25 0 Ag
~— 10 mA max (standby) Az 2 24 3 Ao
0 Standard 44-pin, 400-mil SOJ or TSOP plastic Ap22 2311 Arq
package Sorm o7
Ordering Information
Part Number Access Time (max) Package 44-Pin Plastic TSOP 21f
uPD431018LE-15 15 ns 44-pin plastic SOJ WPD431018
LE17 17 ns adio F  @pas
LE-20 20 ns AzQ2 43 Ag
uPD431018G5-15 15ns 44-pin plastic TSOP :f E 3 :f g glE
G517 17ns A5 401 UB
G5-20 20ns csQe I8
voi1 g7 38 3 V018
vox 8 37 1 1017
vog 9 36 I 104g
vo4 CJ 10 35 [1 1015
Ve O 1 34 [1 GND
GND [ 12 38 vee
vog O 13 32 vo1s
vog O] 14 31 P 043
voy 15 30 [J 012
vog [ 16 29 [ Vo114
vog 4 17 28 [J vO190
wEL] 18 27 I NC
Aqg ] 19 28 [0 Ag
A1q ] 20 25 0 Ag
Az 21 24 1 A1p
Aqp O 22 023 [ A1
BIFM-BO87A
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Pin Identification

Symbol Function

Ag-Ass Address inputs

1/O4 - VO4g Data inputs and outputs
[¢1] Chip select

B Lower byte select (I/Oy - [/Og)
OE Output enable

UB Upper byte select (I/O4q - /O1g)
WE Write enable

GND Ground

Vee + 5-volt power supply

NC No connection

Truth Table

[ OE

WE B UB Mode 1104 - 1/0g 1049 -1/04g Power

H X X X X Not selected Hi-Z Hi-Z Standby
L L H L L Read Dout Dout Active

L H Read Dout Hi-Z

H L Read Hi-Z Dout
L X L L L Write Din Din

L H Write Din Hi-Z

H L Write Hi-z Din
L H H X X — Hi-Z Hi-Z
L X X H H — Hi-Z Hi-Z

X = Don' care.
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Block Diagram

Memory Matrix
) [% Row 256 Rows
Az-Atg © 7 Decoder 256 x 18 Columns
(1,176,848 Bits)
K ]
9, I ? ] Column O
Y0g 0—5
10140 l/ Input l/
9 Data cs
VO40-VO1g o—F L ¢+——=—>|  Column Decoder
Agag o—
= N, cs
cs P
WE o .
Jame= o8
% Y
0B o 1 )
OF o J
211
J
83°-80708
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Absolute Maximum Ratings

Recommended Operating Conditions

Supply voltage, Voo -05t0o +7.0V Parameter Symbol Min  Typ Max Unit
Input and output voitages, Vo (Note 1) -05toVgg + 05V Supply voltage Vee 45 5.0 5.5 \
Operating temperature, Topg 0to +70°C Input voltage, high VIH 22 Vec+ 05 V
Storage temperature, TgTg ~55t0 +125°C Input voltage, low ViL ~05 0.8 v
Power dissipation, Pp 1.0W Operating temperature  Ta 0 70 °C

Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause perma-
nent damage. The device should be operated within the limits
specified under DC and AC Characteristics.

Note:
(1) Vin (min) = -3.0V for 10-ns pulse.

Note:
(1) V)L = -3.0V for 10-ns pulse.

Capacitance
Ta = 25°C; Viy and Vpout = 0V;f= 1MHz
Parameter Symbol Min Max Unit
Input capacitance Cin 6 pF
Output capacitance Cpout 8 pF
Capacitance is sampled and not 100% tested.
DC Characteristics
Ta = Oto +70°C; Vgg = +5.0V £10%
Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current L -2 2 HA ViIN=0VtoVge
Qutput leakage current Lo -2 2 pA Vour = 0V to V¢g: TS, OF, LB, or UB = Vy or
WE = V|
Standby supply current Isg 30 mA CS=Vy
IsB1 10 mA CS =2 Vgc-02V;Vys 02Vor= Vgg-02V
Output voltage, low VoL 0.4 lop = 8.0mA
Output voltage, high Vo 24 loH = -4.0mA
Figure 1. Output Loads
BV
480 Q
bout
CL 255Q
Cy_ = 30 pF (Including scope and test Jig)
Cy =5 pF for tgHz, 1812, tCHZ tCLZ toHZ tOLZ toww and twHZ
B83IFM-8670A
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AC Characteristics
Ta = 0t0 +70°C; Voo = +5.0V £10%

pPD431018-15  uPD431018-17  xPD431018-20
Parameter Symbol Min Max Min Max Min Max Unit  Test Conditions

Read Operation

Operating supply current lcc 260 220 200 mA  CS = V| lpout =
0 mA (Nots 5)

Address access time taa 15 17 20 ns

Chip select access time tacs 15 17 20 ns

Data byte select access time taDB 8 9 10 ns

Data byte select to output in high-Z tBHZ 7 7 7 ns

Data byte select to output in low-Z tBLZ 1 1 1 ns

Chip deselection to output in high-Z toHz 0 7 1] 7 4 7 ns (Note 4)

Chip selection to output in low-Z torz 5 5 5 ns (Note 3)

Output enable access time toe 8 8 10 ns

Output hold from address change toH 5 § 5 ns

Output enable to output in high-Z toHz 7 7 7 ns

Qutput enable to output in low-Z torz 1 1 1 ns

Read cycle time the 15 17 20 ns (Note 2)

Write Operation

Address setup time tas [¢] 0 0 ns

Address valid to end of write taw 9 1 12 ns

Data byte select to end of write taw 9 1 12 ns

Chip select to end of write toew 10 1 12 ns

Data hold time tDH 0 0 0 ns

Data valid to end of write tpw 8 9 10 ns 21 f

Output active from end of write tow 3 3 3 ns (Note 3)

Write enable to output in high-Z twhz 0 7 7 7 ns (Note 4)

Wirite cycle time twe 15 17 20 ns (Note 2)

Write pulse width twp 9 10 10 ns

Write recovery time twr 0 [¢] 0 ns

Notes:

(1) Input puise levels = GND to 3.0 V; input pulse rise and fall times
= 3 ns, timing reference levels = 1.5V, see figure 1 for output
loads,

[ed

&

Allread cycle timings are referenced from the last valid address to
the first transitioning address.

[t

Transition is measured at 2200 mV from steady-state voltage
with the load shown in figure 1.

4

=

Transition is measured at Vo + 200 mV and Vg — 200 mV with
the load shown in figure 1.

(5)

lcc = 140 ma max at tap = 50 ns.
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Timing Waveforms

Address Access Cycle

e A

Address Valid

A A

taa

le———tOH

Dour Previous Data Valid

Data Vaiid

Notes:
[1] WE Is held high for a read cydle.
[2] The device ks continually selected, where CS = V).

Chip Select Access Cycle

4
*RC

tACS

toHz

5

o

Dout

Notes:

[1) WE is high for a read cycle.

[2] Device Is continuously selected:
CS=0E=LB=Low
CS=0E=UB=Low

{3] Address valid prior to or colnckient with CS transition jow.

Deta Vakd ).M
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Timing Waveforms (cont)

WE-Controlled Write Cycle

S

A

- T

;{////él///////////////

- AW

a

—

iB,UB \:::::::::L

7W//////////////////

w I //}k

S

tWHZ—>

High Impedance

—ton—>

o /1111111 imariiens/ ) 11/11/1))

Notes:

[1] Awrlte occurs during the overlap of CS low, WE low, and LB low.

(21 Awrite occurs during the overlap of CS low, WE low, and UB low.

{3] CS or WE must be high during address transition.

[4] During this period, VO pins are in the output state; therefors, input
signals of opposite phase to the output must not be applled.

211
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Timing Waveforms (cont)

CS-Controlled Write Cycle

>l

twe

X

X

al

[<—tAS: l tcw

n twp

U

e

7 AW

1B, UB \:::::::::L

I

O X

Data-in Valld

t
'(——t Dw———)—«ﬂ%

‘(—twm_—>

High impedance

o [N e/ 1111

Notes:

[1] A write occurs during the overlap of CS low, WE low, and LB low.

[2] A writg occurs during the overtap of CS low, WE low, and UB low.

[3] CS8 or WE must be high during addrass transttion.

{4] During this period, VO pins are in the output state; therefore, input
signals of opposite phase to the output must not be applied.
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Timing Waveforms (cont)

LB/ UB-Controlled Write Cycle

<

t
AL )

- R A

Ly
Ly

cs

WE

T
T

th———><—twn—>l
o N\ 4
.08 ) y
tow 1DH
Din Data-n Valid
le—tg) 7
High | High Impedance
Dout gh Impedance gh Imp:

[1) A write oocurs during the overlap of CS low, WE low, and LB Jow.

[2] A write occurs during the ovarlap of S low, WE low, and UB low.

[3] CS or WE must be high during address transition.

[4] During this period, VO pins are In the output state; therefors, Input
signals of opposite phase to the output must not be applied.
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