intel

2149H
1024 x 4-BIT STATIC RAM

2149H-2 2149H-3 2149H 2149HL-3 2149HL

Max. Address Access Time (ns) 45 55 70 55 70
Max. Chip Select Access Time (ns) 20 25 30 25 30
Max. Active Current (mA) 180 180 180 125 125

s Fast Chip Select Access Time—20ns s High Density 18-Pin Package

Maximum
. »  Common Data Input and Output

= HMOSH Techno’ogy u - Three-State Output

s Equal Access and Cycle Times = Single +5V Supply

s Completely Static Memory—No Clock = Automatic Power-Down 2148H

or Timing Strobe Required

The Intel® 2149H is a 4096-bit static Random Access Memory organized as 1024 words by 4 bits using
HMOS Il; a high performance MOS technology. it provides a maximum chip select access time as low as 20

Available

ns instead of an automatic power-down feature. This fast chip select access time feature increases system
throughput. An automatic power-down companion, the 2148H, is available for power critical applications.

The 2149H is assembled in an 18-pin package configured with the industry standard 1Kx4 pinout. Itis directly .

TTL compatible in all respects: inputs, outputs and a single +5V supply. The data is read out non-

destructively and has the same polarity as the input data.
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Figure 1.

2148H Block Diagram
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Figure2. 2149H Pin Diagram
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2149H FAMILY

ABSOLUTE MAXIMUM RATINGS*

Temperature Under Bias —10°Cto +85°C

Storage Temperature ............. - 65°Cto +150°C
Voltage on Any Pin with :
RespecttoGround ................. -3.5Vto +7V
D.C. Continuous Output Current ............. 20 mA
Power Dissipation...................covvin.. 1.2W

D.C. AND OPERATING CHARACTERISTICS'"

*COMMENT: Stresses above those listed under “Ab-
solute 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 sec-
tions of this specification is not implied, Exposure to
absolute maximum rating conditions for extended
periods may affect device reliability.

Ta=0°Cto +70°C, Voo = +5V = 10% unless otherwise noted.

2149HL/HL-3

2149H/H-2/H-3
Symbol Parameter Min. Typ(z' Max. | Min. Typm Max. | Unit | Test Conditions
[lul | input Load Current (All Input Pins) 0.01 10 0.01 10 | wA | Ve = max; Vin = GND to Ve
lilo| | Output Leakage Current 0.1 50 0.1 50 | wA \(/:_CS)UT.X!EN\{JC%:IJ?ﬁ :
lee Operating Current 120 180 90 125 mA" gﬁtip;t;ngpegs = V""
ViL Inpu>t Low Voltage -3.0- 08 | -3.0 08 | V'
ViH Input High Voltage 2.0 6.0 2.0 60 | Vv
VoL | Output Low Voltage 0.4.. 04 | VvV {lo.=8mA
Von | Output High Voltage 2.4 | 24 V {lon= =40 mA
los Output Short Circuit Current 150  +200 i156 +200 | mA | Vout = GND to Vec
Notes: »

1. The operating ambient temperature range is guaranteed with transverse air flow exceedlng 400

thermal resistance values of the package at maximum temperatures are:
8ia (@ 400 fpm air flow) = 40° C/W
Bua (still air) = 70° C/W

bic =

2. Typical limits are at Vcc = 5V, Ta = +25°C, and Load A.

25° C/W

+5V
A.C. TEST CONDITIONS '
Input Puise Levels GND to 3.0 Voits 4800
Input Rise and Fall Times 5 nsec Dour +5v
Input and Output Timing Z%SEUDING
Reference Levels 1.5 Volts SCOPE AND
Output Load See Load A. s1e) Do :
ouT
3¢
' j (3] 2550 2
CAPACITANCE Losd A L
Ta=25°C, f = 1.0MHz o ,
Symbol Parameter ‘ Max. | Unit} Conditions )
Cin | Address/Control Capacitance 5 pF | Vin= 0OV Load B.
Cio | Input/Output Capacitance 7 pF | Vour = OV

Note 3. This parameter is sampled and not 100% tested.
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2149H FAMILY

A.C. CHARACTERISTICS

To=0°Cto +70°C, Vgc = +5V £10% unless otherwise noted.

READ CYCLE _
2149H-2 -~ 2149H-3/HL-3 2149H/HL
Test
* Symbol Parameter Min, Max. Min. Max. Min. Max. Unit Conditions
tac | Read Cycle Time 45 55 70 ns h
taa Address Access Time 45 55 70 ns
tacs Chip Select ‘Access Time 20 25 " 30 - ns
" toH ~Output Hold from Address Change 5 5 5 ‘ns
Lz Chip Selection Output in Low Z 5 5" 5 ns Note 3, 4
thz Chip Deselection to Qutput in High Z 0 15 0 15 0 15 ns Note 3, 4
WAVEFORMS
READ CYCLE No. 1 2
a -
ADDRESS 3( *
' taa |
f———ton
DATA OUT PREVIOUS DATA VALID )( X X * DATA VALID

READ CYCLE No. 2¥

Notes:

ADDRESS >(

1

EAARLANANANRRRRARNNY

tacs

Wz

Dour

1. WE is high for Read Cycles.

2. Device is continuously selected, CS = VL.
3. At any given temperature and voltage condition, thz max. is less than t_z min. both for a given device and from device to device.
4. Transition is measured 500 mV from high impedance voltage‘with’ Load B. This parameter is sampled and not 100% tested.
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2149H FAMILY

A.C. CHARACTERISTICS (continued)

WRITE CYCLE
2149H-2 2149H-3/HL-3 2149H/HL
’ Test
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Conditions
twe Write Cycle Time 45 55 70 ns
tow Chip Selection to End of Write 40 50 65 ns
taw Address Valid to End of Write 40 50 65 ns
tas Address Setup Time 0 ] 0 ns
twp Write Pulse Width 35 40 50 ns
twr Write Recovery Time 5 5 5 ns
tow Data Valid to End of Write 20 20 25 ns
toH Data Hold Time 0 ) 0 0 ns
twz Write Enabled to Output in High Z 0 157 0 20 0 25 ns Note 2
tow Output Active from End of Write 0 o] 0 ns Note 2
WAVEFORMS
WRITE CYCLE No. 1 (WE CONTROLLED)
twe
ADDRESS X 4
tew
SORENNNY Z A
taw :
tas [e—twR —>
I Y twe
WE N —7
toH
tow—>
DATA IN i DATA IN VAL&
L—'wz—ﬂ *'ow*I
DATA OUT DATA UNDEFINED HIGH IMPEDANCE G
WRITE CYCLE No. 2 (CS CONTROLLED)
twe
ADDRESS >( )(
'—"Aal icw
o5 _‘Jﬂ 4
taw wR
LA NARARARAARNR K77
tow—>t<tou
DATA IN DATA IN VALID
re——twz—>]
DATA OUT DATA UNDEFINED HIGH IMPEDANCE

Notes:

1. 1f G5 goes high simultaneously with WE high, the output remains in a high impedance state.
2. Transition is measured +500 mV from high impedance voltage with Load B. This parameter is sampled and not 100% tested.
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