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1024 BIT (256 X 4) STATIC MOS RAM
WITH SEPARATE 1/0

DESCRIPTION The uPD2101AL is a 256 word by 4 bit static random access memory requiring no
clocks or refreshing. It features high speed, low cost, and simplicity of interfacing.

It is directly TTL compatible in all respects; inputs, outputs, and a single +5V supply.
Two chip-enables allow easy selection of an individual package when outputs are
OR-tied. An output disable is provided so that data inputs and outputs can be tied for
common 1/0 systems. The output disable function eliminates the need for bidirectionat
logic in a common 1/O system. Qutput data is the same polarity as input data, and

readout is non-destructive.

The uPD2101AL family of devices offers access times from 450 ns 1o 250 ns with a
typical standby mode power dissipation of only 36 mW.

The use of NEC's N-channel silicon gate MOS process, with its excellent protection from
contamination, permits the use of a low cost 22 pin plastic package in providing a high
performance, high reliability MOS circuit at a most cost effective price level. The

uPD2101AL is pin-compatible with the uPD5101 CMOS static RAM.

256 x 4 Organizations to Meet Needs for Small System Memories

Directly TTL Compatible — All Inputs and Qutput

Low Cost Packaging — 22 Pin Plastic Dual-In-Line Configuration

Qutput Disable Provided for Ease of Use in Common Data Bus Systems

FEATURES e

® Access Time — 250 to 450 nsec max
.
® Static MOS — No Clocks or Refreshing Required
® Simple Memory Expansion — Chip Enable Input
® | ow Standby Power — 36 mW typ.
.
¢ | ow Operating Power
® Three-State Qutput - OR-Tie Capability
.
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4 PD2101AL

Ag BLOCK DIAGRAM
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Operating Temperature . ... . .. o it ittt e e e s -10°Cto +70°c ABSOLUTE MAXIMUM
Storage TemMPErature . . . oo v vt i e e e e i e e -65°C t0 +125°C RATINGS*
AN OUIPUT VOITAgES . . . . . v v i it e e e e e -0.5 to +7 Volts
All lnput Voltages . ... ... . . . -0.5to +7 Volts

Supply Voltage VCC « .« - o o o o e -0.5 to +7 Volts

COMMENT: Stress above those listed under “Absclute Maximum Ratings” may cause permanent
damage to the device. This is a stress rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of this specification is not implied.
Expasure to absolute maximum rating conditions for extended periods may affect device reliability.

*Ta=25C
T,=-10°C to +70°C, V¢ = +5V * 6% DC CHARACTERISTICS
LIMITS
PARAMETER SYMBOL | MIN. § TYP. | MAX, UNIT TEST CONDITIONS
Input High Voltage VIH +2.0 Ve v
Input Low Voltage VL -0.5 +0.8 \
Output High Voltage VOH +2.4 v lgy = ~100 kA
Qutput Low Voltage VoL +0.4 \ gL = +2.1 mA
Input Leakage Current
High ILIH +10 LA Vi=Vce
Input Leakage Current
Low It -10 uA V=0V
Output Leakage 1L OH +10 uA Vo =+24Vto Voo
Current High C_E1 = +2.0V
Output Leakage LoL -10 nA Vg = 0.4V
Current Low CEq = +2.0V
Power Supply Current Icel +60 mA V| = +5.25V
Io = 0mA
» Ta=+25°C”
i N
Power Supply Current lee? #70 mA V)| = +5.25V
‘;\ } lo=0mA
— T5=-10°C to +70°C
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AC CHARACTERISTICS

STANDBY
CHARACTERISTICS

CAPACITANCE
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READ CYCLE

Ty =-10°C 10 +70°C, Vo = +5V * 5%

pPD2101AL

LIMITS
2101 AL-4 2101AL 2101AL-2 UNIT
PARAMETER SYMBOL MINLTYP. IMAX. IMIN, JTYP. [MAX_ IMIN.|TYP. IMAX.

Read Cycle Time tRC 450 350 250 ns
Access Time A 450 350 250 ns
Chip Enable to »

Qutput co 180 160 130 ns
Output Disable

to Output tOD 150 130 120 ns
Data Output to

High Z State tDE* 0 130 ¢} 115 0 100 ns
Previous Read

Data Valid After

Change of Address tOH 40 40 40 ns
*tpF is with respect to the trailing edge of 6E1, CE9, or OD, whichever occurs first.

o R WRITE CYCLE
Ta=-10"Cto +70°C, Vo = #6V £ 5%
LIMITS
2101AL-4 2101AL 2101AL-2
PARAMETER SYMBOL UNIT
MINJTYPIMAX IMIN. [TYP. IMAX. [MIN I TYP. [MAX.

Write Cycle Time we 450 350 250 ns
Write Delay tAW 20 20 20 ns
Chip Enable to

Write tcw 180 150 130 ns
Data Setup Time tow 180 150 130 ns
Data Hold Time tDH 0 0 0 ns
Write Puise Width twp | 160 130 120 ns
Write Recovery WR 0 0 0 ns
QOutput Disable

Setup DS 20 20 10 ns

Note: OD is a logical 1 for common 1/O and "‘don't care”’ for separate 1/O gperation,

T,=-10"C 10 +70°C

PARAMETER SYMBOL oYy L?::::g VAR, UNIT TEST COND!TIONS
Ve in Standby VpD 1.5 A
_ 2.0 v 2.0V < Vpp < 5.25V
CEq Bias in Standby VCESs VeD v 1.6V < Vpp < 2.0V ’
Standby Current Drain IpD1 24 36 mA All Inputs = Vppq =1.5V
Standby Current Drain IpD2 30 45 mA All Inputs = Vppo =2.0V
Chip Deselect to
Standby Time tcp 0 ns
Standby Recovery
Time tR tRC@ ns
Notes: 0] Typical values are for T, = 25°C and nominal supply voltage.

@ g= trc (Read Cycle Time).
PARAMETER SYMBOL miTe UNIT TEST CONDITIONS
MINAATYP. | MAX.

input Capacitance CIN 8 pf V=0V
Output Capacitance CouT 12 pf Vo =0V
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4 PD2101AL
READ CYCLE TIMING WAVEFORMS

pr— S —
ADDREss} )C

top—=|
CE1
CE2 t
—— (CO—-» prom—

oo \| oD | R
(COMMON 1/0) OH J
I e tOF

I gL -
Dgfﬁ HIGH-Z } DATAOYT | niGnz

Notes: @ OD should be tied tow for separate /O operatian.
@ RIW is high for read operation.

WRITE CYCLE

—t we .
N Y
ADDRESS
tCW-——I—
CE1 J; j
CE2 \
ICW ——

QD
{COMMON 1/0) 7r

1DH-
—d 1DS
DATAT— T~ DATA IN -
INeod - STABLE I
TAW DW=
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— typ——— p—
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Note: OD is a logical 1 far common 1/0 and “don't care’’ for separate /O operatian.

STANDBY WAVEFORMS

STANDBY MODE

vee

CE
ov
INPUTPUISE LeVEIS . . o« oo e +0.8V to +2.0v AC CONDITIONS OF TEST
Input Pulse Rise and Fall Times. .. . ..o vovn e 20 ns
Timing Measurement Reference Level . ... ... ..o ee e 1.5V
OutputLoad .. ... e 1TTL + 100 pF

a8
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TYPICAL OPERATING
CHARACTERISTICS

PACKAGE OUTLINE
uPD2101ALC
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MILLIMETERS

INCHES

85

0.33

A 28,0 MAX. 1,10 MAX

8 1.4 MAX 0025
e [ 2sa T g0

o 050 0.02

E 254 100

G 140 0055

G 2.54 MIN 010 MIN

" 0.5 MIN, 0.02MIN

1 47 MAX 018 MAX

J 5.2 MAX 0.20MAX

. A

K : 1016 040

- fo1e

M

+0.10
02 005

+0.004
0.01 0.002

1 PD2101AL

5P2101-8-77-GY-CAT
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