NEC

NEC Electronics Inc.

HPD431018
65,536 x 18-Bit

Static CMOS RAM

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- 1PD431018
ory cells. It is suitable for cache memory and buffer Az 1 a0 as
memory applications where high speed, high density, Az 2 430 Ag
and wide 1/O SRAMs are required. A203 42 0 A7
A1da 41 1 OE
The uPD431018 operates with low power from a single Ap s 40 {108
+5-volt supply. No clock or refreshing is required. The css -l W)
plastic package is a standard 44-pin SOJ or TSOP. Vo107 38 [0 1045
vos[}s 37 P voq7
Features Vo3 O o 38 1 V0qg
Vo4 ] 10 35 O vO1s
0 65,536-word x 18-bit organization Ve O 1 34 [0 GND
O Single +5-volt power supply GND ] 12 33 [0 vee
@ Fully static operation—no clock or refreshing VOs [ 13 32 [ voq4
O TTL-compatible inputs and outputs Vog [J 14 81 11 ¥0q3
o Common I/O capability vo7 G 15 30 1 v042
B Output buffer control: OE Vog ] 16 29 H 104
o Data byte control: LB, UB Yo 1 2 P V010
IS WE [ 18 27 AINC
O Low power dissipation asd 19 26 ag
— 260 mA max (active) A4 ] 20 257 ag
— 10 mA max (standby) A3 21 24 [ Agp
O Standard 44-pin, 400-mil SOJ or TSOP plastic A2 22 23 1 Aqq
package SFM-2675A
Ordering Information
Part Number Access Time (max) Package 44-Pin Plastic TSOP
1PD431018LE-15 15 ns 44-pin plastic SOJ
uPD431018
LE17 17 ns agio T  @has
LE-20 20 ns Azl] 2 431 Ag
LPD431018G5-15 15ns 44-pin plastic TSOP :f E i :f g gls
G5-17 17 ns AgOs 40 {1 UB
@5-20 20ns css g L]
vos 7z 38 [1 VO4g
o0 s 37 O V047
voz e 36 [J VO4g
Vo4 [ 10 35 [0 VO1s
Yoo O 11 34 [1 GND
GND [ 12 33 0 vee
vos O 13 32 1 Vo4
vog [} 14 31 0 vOq3
vo; O 15 90 1 voy2
VOg [] 16 29 [ V011
VOg 4 17 28 [1 V0419
WE] 18 27 QI NG
A5 19 26 [0 Ag
Aa 20 25 Ag
Asd 21 24 17 Aqp
A2 22 023 [1 Aqq
BIFM-8007A
60220 24 F-1
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pPDA431018 N E C

Pin Identification

Symbol Function
Ag-A1s Address inputs
/04 - I/O4g Data inputs and outputs
cs Chip select
B Lower byte select (/O - /Og)
OE Output enable
UB Upper byte select (/Oqg - VO1g)
WE Write enable
GND Ground
Vee + 5-volt power supply
NC No connection
Truth Table
Cs OE WE B UB Mode 1/01 - 1/0g /040 - 1/Og 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 HZ
H L Write HiZ Din
L H H X X — Hi-Z Hi-Z
L X X H H — Hi-Z Hi-Z

X = Don't care.

2i/~-2
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N E C pPD431018

Block Diagram

9 Memory Matrix
Az-A15 © 7 Row > 256 Rows
Decoder 256 x 18 Columns

(1,179,648 Bits)
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Dea o L
> Column Decoder

N

10,405 o—

VO16-¥015 o—

ol

Ag-Ag o——7
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‘ 4y 21t
saFi-e6708
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NEC

Absolute Maximum Ratings

Recommended Operating Conditions

Supply voltage, Voo -05t0 +7.0V Parameter Symbol Min Typ Max Unit
input and output voltages, Vo (Note 1) -0.5toVgg + 05V Supply voltage Vee 4.5 5.0 55 \
Operating temperature, Topg 0 to +70°C Input voltage, high Vi4 2.2 Ve + 05V
Storage temperature, TgTa -55to +125°C Input voltage, low ViL -05 0.8 \
Power dissipation, Pp 1.0wW Operating temperature  Tp o] 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.

Capacitance
Ta = 25°C; Vi and Vpout = O0V; f= 1 MHz

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

Parameter Symbol Min Max Unit
Input capacitance CiN 6 pF
Output capacitance Cpout 8 pF
Capacitance is sampled and not 100% tested.
DC Characteristics
Tp = Oto +70°C; Vgg = +5.0V £10%
Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current It -2 2 HA Viy = 0VtoVee
Output leakage current Lo -2 2 A VouT = 0V to Vec; CS, OF, LB, or UB = Vi or
WE = Vi
Standby supply current IsB 30 mA CS =V
IsB1 10 mA CS = Vg -02V;Vy < 02V orz= Vgg - 02V
Output voltage, low VoL 0.4 A lop = 80mA
Output voltage, high VoH 24 v lon = -4.0 mA
Figure 1. Output Loads
SV
480 Q
Dout
CL 255Q
CL = 30 pF (including scope and test Jig)
CL =5 pF for tgHz, tBLZ tCHZ 1CLZ tOHZ tOLZ tows and twHZ
B3IFM-B8670A

21F -4
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HPD431018

AC Characteristics
Ta= 0to +70°C; Voo = +5.0V =10%

pPD431018-15

uPD431018-17

1PD431018-20

Parameter Symbol Min Max Min Max Min Max Unit  Test Conditions

Read Operation

Operating supply current lcc 260 220 200 mA  CS = Vi ipour =
0 mA (Note 5)

Address access time tAA 15 17 20 ns

Chip select access time tacs 15 17 20 ns

Data byte select access time taDB 10 ns

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

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

Chip deselection to output in high-Z toHz o} 7 0 7 0 7 ns {Note 4)

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

Output enable access time toe 8 8 10 ns

Output hold from address change toH 5 5 S ns

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

Output enable to output in low-Z toLz 1 1 1 ns

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

Write Operation

Address setup time tas 0 0o ns

Address valid to end of write taw 11 12 ns

Data byte select to end of write tBw 1 12 ns

Chip select to end of write tcw 10 1 12 ns

Data hold time tpH 0 (o} ns

Data valid to end of write tow 10 ns

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

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

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

Write pulse width twe 10 10 ns

Write recovery time twRr 0 0 o ns

Notes:

(1) Input pulse 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.

(2) Allread cycle timings are referenced from the last valid address to

the first transitioning address.
3

with the load shown in figure 1.
“

the load shown in figure 1.
®

lcc = 140 ma max attap = 50 ns.
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Transition is measured at =200 mV from steady-state voltage

Transition is measured at Vo + 200 mV and Vop — 200 mV with
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Timing Waveforms

Address Access Cycle

Addrass )( Address Valid )(
taa —>| L———tou

DouTt Previous Data Valid Data Valid

Notes:
[1] WE Is held high for a read cycle.
[2] The device Is continually selected, where CS = Vy .

Chip Select Access Cycle

'Y
‘RC ke

o) \ '

tacs tCHZ:

]

bl
8l
/.J

tADB tgHz——— >

taLz

Dout High-Z {’ Data Vald ).j&&.

Notee:
1] WE Is high for a read cycle.
[2] Device Is continuously selected:
CS=0OE=0LB=Low
CS=0E=0UB=Low
[3] Address valid prior to or colncident with CS transition low.

21F -6
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N E C MPD431018

Timing Waveforms (cont)

WE-Controlled Write Cycle

e Y ~

tAw
le— tow

S

‘////Q///////////////
we NN f
®% \W\L ‘{///////////////////

tow——>

/Z/////////////////////////D’; —— %////////////7/

iz e—ton—
wo [/ /[ e 77T, =

[1]1 A wiite occurs during the overiap of CS low, WE low, and LB low. 21f

[2] A write occurs during the overiap 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 appiled.

Ny

wl

R1F-7
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Timing Waveforms (cont)

CS-Controlled Write Cycle

>/

twe
Address X %
taw <—twR

—

al
;.L

L~
Sy

- TR VI
T i I

tDH_,

! tow
Din J; Data-in Vakd #

e—twz—]
oo [T S5t/ 1111 e

[1] Awrlta occurs during the oveﬂapofcs low, WE low, andLBlow

[2] A write occurs during the overiap of CS low, WE low, and UB low.

3 CSor WEmustbedeurlngaddmsmMon

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

v

Bl
&l

21F-g
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Timing Waveforms (cont)

LB/ UB-Controlled Write Cycle

twe

o X

< taw >

tcw

% W \ﬂ& L
‘////Q/////////////W

|

4

tas taw
. X i
tow tDH
Din i Data-n Valid 1
le—tg, 7
Dout High imp High Impedance
Notes: 211

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

{2] A write occurs during the overtap of CS low, WE low, and UB low.

{3} TS or WE must be high during address transition.

{4} During this perod, VO pins are in the output state; therefore, input
signals of opposite phase to the output must not be applied.

2A31F-9
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