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2149H
1024 x 4-BIT STATIC RAM

2149H-1 2149H-2 2149H-3 2149H 2149HL
Max. Address Access Time (ns) 35 45 55 70 70
Max. Chip Select Access Time (ns) 20 20 25 30 30
Max. Active Current (mA}) 150 150 150 150 125

m Improved Performance Margins m Common Data input and Output
m Fast Chip Select Access Time—20 ns m Three-State Output
Maximum m Single + 5V Supply
m Equal Access and Cycle Times m Automatic Power-Down 2148H
m Available in EXPRESS Avallable
o T ratire fiivad m High Rellabity Plastic or CERDIP
m HMOS* Il Technology (See Packaging Spec. Order #231369)

The Intel 2149H is 4096-bit static Random Access Memory organized as 1024 words by 4 bits using HMOS I,
an ultra high-performance MOS technology. It provides a maximum chip select access time as low as 20 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 1K x 4 pinout. It is directly
TTL compatible and in all respects: inputs, outputs and a single +5V supply. The data is read out non-destruc-
tively and has the same polarity as the input data.

*HMOS is a patented process of Intel Corporation.
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2149H

ABSOLUTE MAXIMUM RATINGS*

Temperature UnderBias ......... —-10°Cto +85°C
Storage Temperature CERDIP. .. —65°C to + 150°C
Storage Temperature Plastic .... —65°C to + 125°C
Voltage on Any Pin with
RespecttoGround.............. —-3.5Vto +7V
D.C. Continuous Output Current ............ 20 mA
Power Dissipation.......................... 1.2W

*Notice: Stresses above those listed under “Abso-
lute Maximum Ratings” may cause permanent dam-
age 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 opera-
tional sections of this specification is not implied. Ex-
posure to absolute maximum rating conditions for
extended periods may affect device reliability.

D.C. AND OPERATING CHARACTERISTICS(1)
Ta = 0°Cto + 70°C, Ve = +5V +10% unless otherwise noted.

Symbol Parameter 2149H/H-1/H-2/H-3 2149HL Unit| Test Conditions
Min | Typ(2) | Max | Min | Typ(2)| Max
I Input Load Current 0.01 1.0 0.01 1.0 | pA | Voo=max,
(All Input Pins) Vin=GND to 5.5V
Lo Output Leakage 0.1 10 0.1 10 | pA [CS=V)y, Vcc=5.5V
Current Vout=GND to 5.5V
lec Operating Current 100 150 70 125 | mA | Vge=max, CS=V;_
Outputs Open
ViL Input Low Voltage —-3.0 0.8 | —3.0 0.8 \
ViH Input High Voltage 2.0 6.0 2.0 6.0 \
Vor Qutput Low Voltage 0.4 0.4 V |loL=8mA
VoH Output High Voltage 2.4 2.4 V |log=—4.0mA
los® | Output Short Circuit +200 | £275 +200 | £275! mA | VoyT=GND to Ve
Current
A.C. Test Conditions CAPACITANCE(S)
Inputpulselevels ................... GND to 3.0V Ta = 25°C, f = 1.0 MHz
Inputrise and fail times . ..................... 5ns Symbol Parameter Max | Unit | Conditions
*Qutput timing reference levels . . .. .. 0.8V and 2.0V CiN Address/Control | 5 pF | ViIN=0V
Outputload......................... See Load A. Capacitance
P Cio Input/Qutput 7 pF | Vour=0V
Capacitance
NOTES:

1. The operating ambient temperature range is guaranteed with transverse air flow exceeding 400 iinear feet per minute.
Typical thermal resistance values of the package at maximum temperatures are:
For CERDIP 6,4(@400 fpp air flow) = 40°C/W For Plastic 8,A(@400 fpp air fiow) = 50°C/W
O a(still air) = 70°C/W 0 a(still airy = 80°C/W
8)c = 25°C/W 8jc = 30°C/W
2. Typical limits are at Voo = 5V, Ta = +25°C, and Load A.
3. For Qutput Leakage tests, Data 1/0 pins are treated as outputs.
4. Outputs shorted for no more than 1 second. No more than one output shorted at a time.
5. This parameter is sampled and not 100% tested.
*improved performance margins
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Load A Load B
A.C. CHARACTERISTICS
Tp = 0°C to 70°C, Vog = +5V * 10% unless otherwise noted.
READ CYCLE
Symbol Parameter 2149H-1 | 2149H-2 | 2149H-3 | 2149H/HL Unit c Test
Min | Max | Min | Max | Min | Max | Min | Max onditions
trc Read Cycle Time 35 45 55 70 ns
taA Address Access Time 35 45 55 70 ns
tacs Chip Select Access Time 20 20 25 30 ns
ton Output Hold from Address £ 5 5 5 ns
Change
t Lz Chip Selection Outputin LowZ| & 5 5 5 ns | (Notes 3, 4)
tHz Chip Deselection to Output in 0 15| 0 151 0 15 0 15 ns | (Notes 3, 4)
High Z
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2149H

WAVEFORMS

READ CYCLE NO. 1(1,2)

ADDRESS ,(

taa

fo——— tom
DATA OUT PREVIOUS DATA VALID DATA VALID
230819-5
READ CYCLE NO. 2(3)
tac
Tas
ADORESS x )(
® IIIIII
tacs tuz
W !
OQUV
230919-6

NOTES:

1. WE is high for Read Cycles.
2. Device is continuously selected, CS = V.
3. At any given temperature and voltage condition, ti4z 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.

WRITE CYCLE
2149H-1 | 2149H-2 | 2149H-3 | 2149H/HL Test
Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | " | Conditions
twe Write Cycle Time 35 45 55 70 ns
tcw Chip-Selection to End of Write | 30 40 50 65 ns
taw Address Valid to End of Write | 30 40 50 65 ns
tas Address Setup Time 0 0 0 0 ns
twp Write Pulse Width 30 35 40 50 ns
twr Write Recovery Time 5 5 5 5 ns
tbw Data Valid to End of Write 20 20 20 25 ns
tDH Data Hold Time 0 0 0 0 ns
twz Write Enabled to Output in 0 15 | O 156 | O 20 0 25 ns | (Note 2)
High Z
tow Output Active from End of o] 0 0 0 ns |[{(Note 2)
Write

3-31




lnter 2149H
WAVEFORMS
WRITE CYCLE NO. 1 (—W_E CONTROLLED)(3)
iwe
ADDRESS :)(7 X
tcw
€501 NN ). V777777777777,
tas taw ‘we t— (g R ]
we \ Y
DK
tow—1
DATA IN ; DATA IN VALJD
fo—twz l*tow
DATA OUT DATA UNDEFINED ——:,!L'G" IMPEDANCE L
230919-07
WRITE CYCLE NO. 2 (CS CONTROLLED)(3)
twe
ADDRESS X B
——tas} tcw
&3 "\L -
taw ‘ e twr —
[ WP
wE AAAARARARRRRRN . SIS,
tlow—=T=1lpN +|
DATA IN DATA IN VALID
pe— ——twz
DATA OUT DATA UNDEFINED ,lj HIGH IMPEDANCE
230919-08

NOTES:

1. 1f CS 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.
3. CS or WE must be high during address transitions.
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