N E ( f WPD4016
] 2,048 x 8-BIT
NEC Electronics Inc. STATIC NMOS RAM
Revision 3
Description Pin Configuration
The wPD4016 is a 16,384-bit static Random-access Memory
device organized as 2,048 words by 8 bits. Using a scaled & N o O
NMOS technology, its design provides the ease-of-use fea- A Oz i
tures assaciated with nonclocked static memories. The Ao 2h A’
wPD4016 has a three-state output and offers a standby mode AS ds 25 W’E
with an attendant 75% savings in power consumption. It fea- ¢ o
tures equal access and cycle times and provides an output Qs ° npoe
enable function that eliminates the need for external bus buff- e §F M A
ers. The uPD4016 is packaged in a 600-mil-wide standard A 07 E 1838
24-pin dual-in-line package which is plug-compatible with A s 170 wo,
16K EPROMS. vo, e 181 vo,
10, Cjw 15 [J 104
Features vo, On 14 7 1o,
[J Scaled NMOS technology L 13 vo,
(1 Completely static memory: no clock, no refresh
[ Equal access and cycle times
[ Single + 5V power supply Pin Identification
] Automatic power-down
[ Allinputs and outputs directly T TL-compatible > "': — Description
(] Common I/O capability — L
[ OE eliminates need for external bus buffers 22,2 Ag=Ayg Address Inputs
(] Three-state outputs 9-11, o outOuto
[ Plug-compatible with 16K 5V EPROMS (600 mil) AEE LA Data Input Output
[} Low power dissipation in standby mode :: %" : ,,‘;':“"s‘; . o
] Available in a standard 24-pin dual-in-line package —w T a om‘;m bl
{600-mil width ) e wE " write Enable
[J 4 performance ranges: 2 Voo +5VPowerSupply
RIW Power Supply
Device Access Cycle  active Standby Truth Table
Time Time TS ©OF WE Mode o Power
&4,,0,1,6(:'1 250ns 250ns - 60mA 15mA H X X NotSelected Nighi-rzw Standby -
pPD4016C-2 200ns  200ns 60mA 15mA L0 W Read Dour e -
wPD4016C-3 ~_150ns 150ns 60mA 15mA L H L write O Active
pPD4016C-5 120ns  120ns 60mA 15mA L L L wite Ow _Active

Absolute Maximum Ratings*
Temperature Under Bias
Storage Temperature, Tgy

-10°Cto +85°C
—55°Cto +125°C

Voltage on any Pin with Respect to Ground - 1:5\) to +7V
DC Output Current, I S 20mA
Power Dissipation,Pg . 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 outside 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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uPD4016

Capacitance ©
Ta = 25°C; f = 1MHz

Limits Test
Parameter Symbol Min Tvp Max  Unit Conditions

Input Capacitance ~~ C 5 pF
O Capacitance Cio o 7 pF Vig =0V
Note: (D This parameter is sampled and ot 100% tested.
DC Characteristics
Ta = 0°Cto +70°C; Ve = 5V = 10%

Limits Test

AC Characteristics
Ta = 0°Cto +70°C; Ve = 5V * 10%
Read Cycle

Limits ©
4016-5 4016-3 4016-2 4016-1
Symbo! Min Max Min Max Min Max Min Max Unit Notes

Parameter

Read Cycle f
Time e
Add B
Acce'::sfi me 1an 120 150 200 250 ns

o o
::'c"”s:':l‘.’“e tacs 120 150 200 2% ns O

Oulput Hold
from Address  tou 10 10 10 10 ns
@ange

120 150 200 250 ns @

Parameter Symbol Min Typ Max Unit Conditions @
Input Leakage Current |, 10 wA
Oulpu( Leakage o Ve Max Cs- Yin
Current o w0 wh Vour = GND to Ve
Vee = Max; cs = v
Operatmg Current lee L GOW ,,,MA (outputs open)
Standby Current [ 15 mA %&F Min to Max;
Input Low Voltage vy 15 08 v
Input High Voitage Vin 2.0 v
Output Low Voltage VoL v lp, = 4mA
Vou 24 V. Iy = TmA
Current los 70 mA  Voyr = GND to Vg
Note: © Input pulse levels 0.8V 1022V
Input rise and fall times: 10ns
Input timing reference levels 1.5V
Qutput timing reference levels 1.5V

Figure 1. Loading Conditions Test Circuit
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Dour

6701t 100pF
I (Including Scope and Jig)

Figure 2. Input Pulse Test Circuit
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Chip
ta Output tz 10 10 10 10 ns @®
in Low-Z
Chip
Deselection

ta Output tyz a5 50 60 80 ns @

in High-Z

Output Enable

to Output toe 50 70 20 110 ns
Valid

OutputEnable
1o Output torz 10 10 10 10 ns @G
in Low-Z

Output Disable

to Output tomz a5 50 60 80 ns @O
in High-Z

Chip Selection

to Power-up 1 [} [ 0 0 ns ®
Time

Chip
Deselection

to Power-down
Time

@

tpp 60 70 20 MM ns &

Write Cycle

Limits O
4016-5 4016-3 4016:2 4016-1
Symbol Min Max Min Max Min Max Min Max Unit Notes

Parameter

Write Cycle
Time

Chip Selection
to End of tow 90 120 160 200 ns
Write

Address Valid
to End of taw 80 90 120 150 ns
Write

Mdlass Set up
Time

Write ite Pulse &
Width we

Write Reoovery e
Time

Data Valid to f
End of Write ow

Datakold
Time o4

\;v;le Enabled o
to Output twz a5 50 50 80 ns OO
h-Z

O;tpul Active
from End tow 10 10 10 10 ns &
of Write

twe 120 150 200 250 ns

70 80 100 130 s ®

45 50 60 80 ns

Notes: (D See PartNo. Package Width table below.

Aliread cycle timings are referenced from the last valid address to the first transi-
tion address _

Address valid priar to of coincident withCS transition low.

Transition is measured ~ 200mV from steady-state vaitage with specified load of
Figure 1

This parameter 1s sampled and not 100% tested.

1fCS and OE are both low before write enabled, typ  twz *

Transition 1s measured + 200mV from sleady-state voltage wnh specified load of
Figure 2.
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wPD4016

Timing Waveforms

Write Cycie No. 1 (WE Controlled)

t, ]
we ‘
Address ) X
L‘f'cw* *'*‘i '
M tas
WE

Data-in *

Write Cycle No. 2 (CS Controiled)

twe

Address —_}(

tas tew , 1
‘ taw i g
fo——twp—- -+
LBRANANNWY LTI 7
l—tow ’I‘D"n
Data-in X X
tz»f r-f r-twz ’1
Data-out {Data Undefined High Impedance

GE XXOOCAOOAOEOOOAOCERACGOONODONXY

Read CycleNo. 12 @ ®

'RC i
Address X X
taa |
A |
Data-out 0004 X'
Read CycleNo.2® ® ®
i— tae —l

—

[ tacs —"
— by —

<tz

[P .

Read Cycle No.3© @

50% *

Address D(

Rl
E
%

lonz

Ltonx

Data-out OO
NALOAANYY

Notes: O WE is high for read cycles _
Device is continuousty selected, CS = V..

OFE = V. —
@ Address valid prior ta or coincident withCS transition low.
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