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SEMICONDUCTOR™

74F189

General Description

The F189 is a high-speed 64-bit RAM organized as a 16-
word by 4-bit array. Address inputs are buffered to mini-
mize loading and are fully decoded on-chip. The outputs
are 3-STATE and are in the high impedance state when-
ever the Chip Select (CS) input is HIGH. The outputs are
active only in the Read mode and the output data is the
complement of the stored data.

Ordering Code:

Features

April 1988
Revised July 1999

64-Bit Random Access Memory with 3-STATE Outputs

m 3-STATE outputs for data bus applications

= Buffered inputs minimize loading

m Address decoding on-chip
m Diode clamped inputs minimize ringing

Order Number |Package Number Package Description
T4F1895C M16B 16-Lead Small Cutline Integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
T4F189S) M16D 16-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
7T4F1B9PC N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
Devices also available in Tape and Reel. Specify by appending suffix “X” to the ordering code.
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Unit Loading/Fan Out

U.L. Input i/l

Pin Names Description

HIGH/LOW Output Igy/lg,
Ag-As Address Inputs 1010 20 =A/~0.6 mA
o] Chip Select Input (Active LOW) 1.01.0 20 «A-1.2 mA
WE Write Enable Input (Active LOW)|  1.0/1.0 20 «A/-0.6 mA
Dg—D3 Data Inputs 1010 20 =A/~0.6 mA
[¢] 0—6 3 Inverted Data Outputs 150/40 (33.3) | -3.0 mA24 mA (20 mA)

Function Table

Inputs
— — Operation Condition of Outputs
S WE
L L Wite High Impedance
L H Read Complement of Stored Data
H Inhibit High Impedance
H = HIGH Vaolfage Level
L = LOW Voltage Level
¥ = Immatenal
Block Diagram
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Absolute Maximum Ratingsnote 1)

Storage Temperature
Ambient Temperature under Bias
Junction Temperature under Bias
Ve Pin Potential to
Ground Pin
Input Voltage (Note 2)
Input Current (Note 2)
Voltage Applied to Output
in HIGH State (with Vioe = 0V)
Standard Output
3-STATE Qutput
Current Applied to Cutput
in LOW State (Max)

Recommended Operating
e5:cro-ts0ec  Conditions
-55°C 10 +125°C  Free Air Ambient Temperature 0°C to +70°C
-55°C 1o +175°C  Supply Voltage +4 5V to +5.5V
-0.5Vto+7.0V
-0.5Vto+7.0V
—30 mA to +5.0 mA
MNote 1: Absolute maximum ratings are values beyond which the device
] may be damaged or have its useful life impaired. Functional operation
0.8Vto Ve under these conditions is not implied
-0.5V to +5.5V

DC Electrical Characteristics

MNote 2: Either voltage limif or current limit iz sufficient fo profect inpuis.

Symbol Parameter Min Typ Max | Units Vee Conditions
Viy Input HIGH Voltage 20 Recognized as a HIGH Signal
Vi Input LOW Voltage 0.8 Recognized as a LOW Signal
Veo Input Clamp Diode Voltage -12 Min |l =-18 mA
Vou Qutput HIGH 10% Voo 25 lopy=—1mA

Voltage 10% Ve 24 loy=-3mA

v Min
5% Ve 27 log=-1mA
5% Ve 27 loiy=-3mA

VoL Qutput LOW

Voltage 10% Ve 0.5 \ Min  |l5 =24 mA
Ty Input HIGH

Current 50 =A Max |Vy=27V
Iz Input HIGH Cumrent

Breakdown Test 70 =A Max V=70V
b QOutput HIGH

Leakage Current 50 xA Max |Voyr=Vee
Vi Input Leakage 475 v 00 |hp=159=A

Test All Other Pins Grounded
lan Qutput Leakage 375 =A 00 |Vigp=150mV

Circuit Current All Other Pins Grounded
e Input LOW Current -0.6 mA Max |Viy= 0.5V (except CS)

-12 V=05V (CS)
lozy Qutput Leakage Current 50 x=A Max |Vour=27V
loze Qutput Leakage Current -50 =A Max |Vour=05V
laz Qutput Short-Circuit Current -60 -150 mé Max |Vayr=0V
lzz Bus Drainage Test 500 =A 0.0V |Vour=525V
lomz Power Supply Current 37 55 mA Max |Vo=HIGHZ
3 www.fairchildsemi.com
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AC Electrical Characteristics

Ta=+25C Ta=-55°Cto+125°C| T =0°C to+70°C
Ve =+5.0V Vg = 5.0V Voo =+5.0V
Symbol Parameter Units
C, =50 pF C, =50pF C, =50 pF
Min Typ Max Min Max Min Max
B Access Time, HIGH or LOW 10.0 185 26.0 9.0 320 10.0 27.0
Bl A to O, 8.0 135 19.0 80 230 8.0 200 "
tozy Access Time, HIGH or LOW 35 6.0 85 35 105 35 95
toz, CSto 0, 50 9.0 130 50 15.0 50 14.0 "
- Disable Time, HIGH or LOW 20 40 6.0 20 80 20 70
o CSto 0, 3.0 55 8.0 25 10.0 30 90 =
i Write Recovery Time, 65 150 280 55 375 65 290
this HIGH or LOW WE to O, 65 1.0 155 65 175 65 16.5 =
touz Disable Time, HIGH or LOW 40 70 10.0 35 120 40 1.0
to = WEw O, 50 9.0 13.0 50 15.0 50 14.0 "
AC Operating Requirements
Ta=-25°C Ta=-55Cto+125C| Ta=0°Cto+70°C
Symbol Parameter Vee =+5.0V Ve =+5.0V Vee =+5.0V Units
Min Max Min Max Min Max
ts(H) Setup Time, HIGH or LOW 0 0 0
ta(l) A, to WE 0 0 0
ty(H) Hold Time, HIGH or LOW 20 20 20 "
ty(L) A to WE 20 20 20
ts(H) Setup Time, HIGH or LOW 100 1.0 10.0
te(L) D, to WE 100 1.0 10.0
tu(H) Hold Time, HIGH or LOW 0 20 0 "
(L) D, to WE 0 20 0
te(L) Setup Time, LOW 0 0 0
TS5t WE
tull) Hold Time, LOW 50 75 6.0 e
TSt WE
tpdL) WE Puise Width, LOW 6.0 15.0 6.0 ns
www fairchildsemi.com 4
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Physical Dimensions inches (millimeters) unless otherwise noted
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16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS013, 0.300” Wide Body
Package Number M16B
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16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
Package Number N16E
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Physical Dimensions inches {(millimeters) unless otherwize noted (Continued)
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16-Lead Small Qutline Package (SOP), EIAJ TYPE Il, 5.3mm Wide

Package Number M16D

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPCRATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b} support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.
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