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2111A/8111A-4*

256 x 4 BIT STATIC RAM

2111A-2 250 ns Max.
2111A 350 ns Max.
2111A-4 450 ns Max.

a Common Data Input and Output

8 Fully Decoded: On Chip Address

Decode
= Inputs Protected: All Inputs Have Pro-

(m Single +5V Supply Voltage
irectly TTL Compatible: All Inputs and

Output tection Against Static Charge

m Static MOS: No Clocks or Refreshing ® Low Cost Packaging: 18 Pin Plastic Dual
Required In-Line Configuration

m Simple Memory Expansion: Chip Enable " Low pically 150 mW
input Qhree-State Outpu®) OR-Tie Capability

The Intel® 2111A is a 256 word by 4-bit static random access memory element using Yevices integrated on a
monolithic array. It uses fully DC stable (static) circuitry and therefore requires no cloCks or refr ing to operate. The data is
read out nondestructively and has the same polarity as the input data. Common input/output pins are provided.

The 2111A is designed for memory applications in small systems where high performance, low cost, large bit storage, and
simple interfacing are important design objectives.

It is directly TTL compatible in all respects: inputs, outputs, and a single +5V supply. Separate chip enable (CE) leads allow
easy selection of an individual package when outputs are OR-tied.

The Intel® 2111A is fabricated with N-channe! silicon gate technology. This technology atlows the design and production of
high performance, easy-to-use MOS circuits and provides a higher functional density on a monolithic chip than either
conventional MOS technology or P-channel silicon gate technology.

intel’s silicon gate technology also provides excellent protection against contamination. This permits the use of low cost
plastic packaging.
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2111A FAMILY

ABSOLUTE MAXIMUM RATINGS* "COMMENT:

Stresses above those listed under "'Absolute Maximum
Ambient Temperature Under Bias . . . . . -10°C to 80°C Rating'' may cause permanent damage to the device. This
Storage Temperature . .. ........ _65°C to +150°C is a stress rating only and functional operation of the de-

vice at these or at any other condition above those indj-
cated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating con-
Power Dissipation . . . ................. 1 Watt ditions for extended periods may affect device reliability.

Voltage On Any Pin
With Respect to Ground ... ...... -0.5V to +7V

D.C. AND OPERATING CHARACTERISTICS
Ta = 0°C to 70°C, Vg = 5V £5% , unless otherwise specified.

Symbol Parameter Min. |Typ.[11[ Max. | Unit Test Conditions
Iy Input Load Current 1 10 HA Vin = 0t0 5.25V
lLon 1/0 Leakage Current 1 10 uA Output Disabled, V0 = 4.0V
ltoL 1/0 Leakage Current -1 -10 UA Output Disabled, V{,o=0.45V
leet Power Supply 2111A, 2111A-4 35 55 mA Vin =5.25V
Current 2111A-2 45 65 liyo =0mA, T = 25°C
leez Power Supply 2111A, 2111A-4 60 Vin =5.25V
Current 2111A2 70 1 ™ | 1jo=0mA, Ta =0°C
ViL Input Low Voitage -0.5 0.8 Vv
Vi Input High Voltage 2.0 Vee \
Vor Output Low Volitage 0.45 \ loL =2.0mA
Output High  2111A, 2111A-2 2.4 ' v lon = -200uA
Von | Voltage 2111A4 | 24 V| lon = -1504A
OUTPUT SOURCE CURRENT VS, OUTPUT SINK CURRENT VS,
OUTPUT VOLTAGE OUTPUT VOLTAGE
AMBI’ENT TEMPERAITURE AMBILNT TEIMPEHA[I’URE l DV//,
R WA o°c 15
e .

y/4yid

< -0 z 10
E \\ T / 70°C
3 \ 3
-5 \ Vee=478v ] 5 L b\ ———
OUTPUT “HIGH" TYPICAL /V/ OUTPUT “LOW" TYPICAL
0 \ o
1 2 3 4 ) 05 10 15

Vou (VOLTS) Vo, (VOLTS)

NOTE: 1. Typical values are for Tp = 25°C and nominal supply voltage.
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2111A FAMILY

A.C. CHARACTERISTICS FOR 2111A-2 (250 ns ACCESS TIME)
READ CYCLE Ta =0°C to 70°C, V¢ = 5V +5%, unless otherwise specified.

Symbol Parameter Min. Typ[.” Max. Unit Test Conditions
tRec Read Cycle 250 ns
ta Access Time 250 ns t,, ty = 20ns
tco Chip Enable To Output 180 ns Input Levels = 0.8V or 2.0V %
top Output Disable To Output 130 ns Timing Reference = 1.5V
tpg 13! Data Output to High Z State 0 180 ns Load = 1 TTL Gate
ton Previous Read Data Valid 40 ns and C_ = 100pF.
after change of Address

WRITE CYCLE

Symbol Parameter Min. Typ[.” Max. Unit Test Conditions

twe Write Cycle 170 ns

tAw Write Delay 20 ns t,, t; = 20ns

tcw Chip Enable To Write 150 ns Input Levels = 0.8V or 2.0V
tow Data Setup 150 ns Timing Reference = 1.6V
toH Data Hold 0 ns Load = 1 TTL Gate

twe Write Pulse 150 ns and C_ = 100pF.
twRr Write Recovery 0 ns

tps Output Disable Setup 20 ns

CAPACITANCEmTA =25°C, f = 1MHz

Limits (pF)
Symbol Test Typ 1] Max.
CiNn Input Capacitance 4 8
(All input Pins) Vi = OV
Cio 1/0 Capacitance Vo = 0V 10 15
WAVEFORMS
READ CYCLE WRITE CYCLE

cHIP  ——d ~— tco ——=| CHIP JE— fow —
ENABLES i ENABLES * /
(CE, CE2) ; ‘ (CE,. CE,)

—— *—top—| ! !
ouTPUT ‘ topn e 1e— e -
DISABLE ‘ i /

SRR S

s Y OC =T -
i

—»| tpu e

R | -~ lps i Tow
DATA /O T Rl T DATA 1/O TTTTTTYN DATA IN i T
VALID j STABLE
-——’— ——————— -- — e v o—— P S
e Hlk'waa
READ/
WRITE

= tay — — i |
NOTES: 1. Typical values are for Ta = 25°C and nominal supply voltage.

2. This parameter is periodically sampled and is not 100% tested.
3. tpF is with respect to the traiting edge of CEq, CEq, or OD, whichever occurs first.
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RAM

% 2111A FAMILY

2111A (350 ns ACCESS TIME)
A.C. CHARACTERISTICS

READ CYCLE Tj = 0°C to 70°C, Vee = 5V 6%, uniess otherwise specified.

Symbol Parameter Min. Typ[.” Max. Unit Test Conditions
tRe Read Cycle 350 ns
ta Access Time 350 ns t,. t; = 20ns
tco Chip Enable To Output 240 ns Input Levels = 0.8V or 2.0V
top Output Disabie To Output 180 ns Timing Reference = 1.5V
tpr (2] Data Output to High Z State 0 150 ns Load = 1 TTL Gate
. Previous Read Data Valid 40 ns and C,_ = 100pF.
OH after change of Address

WRITE CYCLE
Symbol Parameter Min. Typ[.” Max. Unit Test Conditions
twe Write Cycle 220 ns
taw Write Delay 20 ns tr, t¢ = 20ns
tow Chip Enable To Write 200 ns Input Levels = 0.8V or 2.0V
tow Data Setup 200 ns Timing Reference = 1.5V
tpH Data Hold 0 ns Load =1 LTé' ?a::)o E
twp Write Pulse 200 ns and b = pr.
twR Write Recovery 0 ns
tps Qutput Disable Setup 20 ns

2111A-4 (450 ns ACCESS TIME)

A.C. CHARACTERISTICS

READ CYCLE T, = 0°Cto 70°C, Vge = 5V #5%, unless otherwise specified.
Symbol Parameter Min. Typ[.” Max. Unit Test Conditions
trc Read Cycle 450 ns
A Access Time 450 ns t. t¢ = 20ns
tco Chip Enable To Output 310 ns Inpu-t Levels = 0.8V or 2.0V
top Output Disable To Output 250 ns Timing Reference = 1.5V
tpr [2] Data Qutput to High Z State 0 200 ns Load = 1 TTL Gate
. Previous Read Data Valid 0 ne and G = 100pF.
OH after change of Address

WRITE CYCLE
Symbol Parameter Min. Typ[.” Max Unit Test Conditions
twe Write Cycle 270 ns
taw Write Delay 20 ns tr. ty = 20ns
tow Chip Enable To Write 250 ns Input Levels = 0.8V or 2.0V
tow Data Setup 750 e Timing Reference = 1.5V
ton Data Hold 0 e Load = 1 TTL Gate
twp Write Pulse 250 ns and G = 100pF.
tWR Write Recovery 1] ns
tps Output Disable Setup 20 ns

NOTES: 1. Typical values are for Tp = 256°C and nominal supply volitage.
2. tpF is with respect to the trailing edge of CEq, CE9, or OD, whichever occurs first,
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