NEC

NEC Electronics Inc.

wPD4016
2,048 x 8-BIT
STATIC NMOS RAM

Revision 3

Description

The wPD4016 is a 16,384-bit static Random-access Memory
device organized as 2,048 words by 8 bits. Using a scaled
NMOS technology, its design provides the ease-of-use fea-
tures assaciated with nonclocked static memories. The
nPD4016 has a three-state output and ofters a standby mode
with an attendant 75% savings in power consumption. It fea-
tures equal access and cycle times and provides an cutput
enable function that eliminates the need for external bus buff-
ers. The nPD4016 is packaged in a 600-mil-wide standard
24-pin dual-in-line package which is plug-compatible with
16K EPROMS.

Features

[ Scaled NMOS technology

[ Completely static memory: no clock, na refresh

(] Equal access and cycle times

(7] Single + 5V power supply

O Automatic power-down

[ All inputs and outputs directly T TL-compatible

(] Common I/O capability

[1 OE eliminates need for external bus buffers

(] Three-state outputs

] Plug-compatible with 16K 5% EPROMS (600 mil)

[ Low power dissipation in standby mode

(] Available in a standard 24-pin dual-in-line package
{600-mil width )

[] 4 performance ranges:

RIW Power Supply
Device Access Cycle Active Standby
Time Time
pPD4016C-1 250ns  250ns ~ 60mA 15mA
wPD4016C-2 200ns  200ns 60mA 15mA
pPD4016C-3  150ns  150ns 60mA 15mA
pPD4016C-5 120ns 120ns 60mA 15mA
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Pin Configuration

A, 1 ~ 24 Vee
A, 2 23] A,
a3 221 A,
a, 02 21 ] WE
a, s 20 [] O
a, s § 191 A,
A, 7 Y 18] TS
A, Os 17 [ vo,
uo, 9 6] vo,
o, CJ10 15 [ 110,
vo, 11 14 (] WOy
GND []12 13 [0 vo,

Pin Identification

Pin .
No. Symbol Description
i-8 L Address Inputs
22,23
8-t 10, -1/0, Data Input/Output
13-17 1 ] P p
12 GND Ground T
18 CcS 777":i'lip Select T
20  OF Output Enable
e WE " Wnite Enable
24 Voo ] +5VPowerSupply
Truth Table
TS OE WE Mode 1o Power
H X X  NotSelected Higrhi-rlr - Standby -
"L C H Read Dour Active
L H L write " Dm T hetive
LU L write Ow _Acive

Absolute Maximum Ratings*
Temperature Under Bias __

-10°Cto +85°C
—55°Cto +125°C

Voltage on any Pin with Respect to Ground _—1.5Vto +7V
DC Output Current, i - 20mA
Power Dissipation, Py~ . w

*COMMENT: Exposing the device to stresses above
those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be
operated under conditions cutside the limits described
in the operational sections of this specification. Expo-
sure to absolute maximum rating conditions for
extended periods may affect device reliability.
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wPD4016

AC Characteristics
Ta =0Cto +70°C; Ve = 5V =

Capacitance @

Ta = 25°C; f = 1MHz 10%

Limits

Test

Parameter

Symbol

Min Typ Max  Unit Conditions

Input Capacila_pqt_t_ o

10 Capacitance

cIN

Co

5 pF Ve = OV

7 pF Vio=0V

MNote: (D This parameter is sampled and not 100% tested.

DC Characteristics
Ta =0Cto +70°C; Vg = 5V =

10%

Parameter

Symbol

Limits
Typ

Test

Min Max Unit Conditions O

Input Leakage Current
O\Itpul Leakag'e T
Currem

Operatmg Current

Standby Current

Input Low Vollnge
Input High Voitage
Output Low Voltage

Output High Voltage

Cutput Short-circuit
Currenl

e

o

10 A

Vo = Max; ©S = Vi
Vour = GNO 10 Vec
Ve = Max; CS = Vi
(outputs open)
g_g; = Min to Max;
=V

Ip, = 4mA
oy = TMA

70 mA

Read Cycle

Parameter Symbol

Limits (0

4016-5

4016-3

4018-2

4016-1

Min

Min Max Min Max Min Max Unit Notes

Read Cycle P
Time L
Address 1
Access Time A%

Chip Select
Access Time

Ouiput Hold

from Address toy
Change
Chip Selection

ta Qutput tz
in Low-Z

Chip

Deselection ¢
ta Output Hz
in High-Z

QOutput Enable

to Output toe
Valid

Qutput Enable

1o Output
in Low-Z

Output Disabfe
to Output
in High-Z

lacs

10

150

45

50

45

150

150

50

70

200

10

200

200

60

20

60

250

250

250

80

110

80

ns

ns

ns

ns

ns

ns

ns

@

@ ®

@®

ORO)

Vour = GND to Vigp
Note: @ Inpul pu\se <evels
Input rise and fall times:
Input timing reference levels
Qutput timing reference levels:

0 BV o 2.2V
10ns
1.5V
1.6V

Chip Selection

to Power-up  tpy [} [} 0 0 ns ©®
Time
Chip
Deselection

to Pawer-down
Time

@

110 ns

Figure 1. Loading Conditions Test Circuit

Write Cycle

Limits (O
4016-3 4016-2
Max Min Max Min Max

1KLL 4016-5

4016-1
Min Max Unit Notes

Parameter Symbol

O

Bour Write Cycle

Time

7

twe 120 150 200

250 ns

L,

6708t 00pF
I {Including Scope and Jig)

Chip Selection
to End ot
Write_ I

Valid

tow 90 120 200 ns

JPAA~ANA—OE

to End of
Write

Mdless Set-up tas
Time

Write Puise
Width

Write Fleoovefy o
Time

Data Valid to
End of Write

Data Hold
Time

taw 80 90 120 150 ns

Figure 2. input Pulse Test Circuit

130 ns ®

twe 70 80

tow 45 50 60 80 ns

tom ] a 0 L] ns

1K

DDUV
Write Enabled
to Output
in ngh-Z

Qutput Active
from End
of Write

Notes: (D

67041 SpF

twz 45 50 0 80 ns

TPV E

I

tow 10 10 10 10 ns

See Part No. Package Width table below

All read cycle bmings are referenced from the last valid address to the first transi-
tion address. _

Address valid prigr to of coincident withCS transition low.

Transition is measured ~ 200mV from sleady-state voitage with specified load of
Figure 1

This parameter 1s sampled and not 100% tested.

IFCS and OE are both low before write enabled, typ - twz * low.

Transition 1s measured + 200mV from sleady-state voltage with specified load of
Figure 2

@
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Timing Waveforms

Write Cycle No. 1 (WE Controlled) Read Cycle No.1® @ ®
fue i tec i
Address ) Y Address )L '*
L*i ew—- - ’*"4; ‘ tan {
. 1 ton
IANNANAANNN { 7777771?777/'777 ° |
Data-out OOY XI
i tag e typ ,,,,,,7,_,1__ twr —=
WE e Read Cycle No.2 © @ ®
| t -
Data-in r -
ﬁ !
o lyz - |
t thz —
A acs —-‘ r*—lnz
Data-out Data Undefined

—

J.'”” ; a—tpp
[ S,
_ cc ! 74‘ 50% 50% *
Write Cycie No. 2 (CS Controlled)
Read Cycle N0.3 ® @

twe

[
Address * X tac
Address :(

tew 1
| ‘
=T T o

|
|
taw i o
fe—-—twp-- - OE \KKQQQQE:;:;;;::;\

'ns‘

|
| WE AR 1T7 77777777777 L
i J(DH toe tonz

!"*’tuw - oz

i Data-out

Data-in X X
l-twz | Notes: (U WE is high for read cycles. _
ez = : @ Device is continuousty selected, CS = V.
| High Impedance @ OE = V.. — "
Data-out ——k Data Undefined * @ Address valid prior ta or coincident withCS transition low
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