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FEATURES

® High speed performance

® Replaces 74F 189

® Address access time: 8ns max vs
28ns for 74F189

® Power dissipation: 4. 3mWbit

® Schottky clamp TTL

@ One chip enable

® Inverting outputs (for non-inverting
outputs see 74F219A)

® Buffered PNP inputs

® 3-state outpuls

@ 74F189A in 150 mil wide SO is
preferred options for new designs

® C3F189A in 300 mil wide SOL
replaces 74F189 in existing designs

DESCRIPTION

The 74F189A is a high speed, 64-bit
RAM organized as a 16-word by 4-bit
array. Address inputs are buffered to
minimize loading and are fully decoded
on chip. The outputs are in high
impedance state whenever the chip
enable (CE) is high. The outputs are
active only in the READ mode (WE =
high) and the output data is the com-
plement of the stored data.

FAST 74F189A

64-bit TTL bipolar RAM, inverting

(3-State)

TYPE TYPICAL ACCESS TIME TYPICAL SUPPLY CURRENT (TOTAL)
74F189A 5.0ns 55mA
ORDERING INFORMATION
DESCRIPTION ORDER CODE
COMMERCIAL RANGE
Vee = 5V $10%, Tyme = 0°C 10 +70°C

16-pin plastic DIP N74F183AN
16-pin plastic SO (150mil) N74F183AD
16-pin plastic SOL (300mil) C3F189AD

INPUT AND OUTPUT LOADING AND FAN OUT TABLE

PINS DESCRIPTION v e Ml e v
Do - D3 Data inputs 1.0/1.0 20pA/0.6mA
AQ - A3 Address inputs 1.0/1.0 20pA/0.6mA
CE Chip enable input (active low) 1.0/2.0 20uA/1.2mA
WE Write enable input (active low) 1.0/20 20uA/1.2mA
Q0-03 Data outputs 150/40 3mA/24mA

Notes to input and output loading and fan out table
1. One (1.0) FAST unit load is defined as: 20pA in the high state and 0.6mA in the low state.

PIN CONFIGURATION LOGIC SYMBOL IEC/IEEE SYMBOL
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64-bit bipolar RAM (16 x 4)

FAST 74F189A

LOGIC DIAGRAM FUNCTION TABLE
INPUTS QUTPUT OPERATING
DO D1 D2 D3
'4 [s ‘m‘m CE (WE | Dn a, MODE
._o<]_3 Complement of
Data buffers I F z g L H X stored data Read
N L L L | Highimpedance Write "0"
a0 | H L H High impedance Write "1"
ar 5] ecoder |1 Aadress | N 76-word x abit H X X | Highimpedance | Disable input
cell
az 241 Dvers [ fDecoder [ "R Notes to function table
as B ] 1. H = High voltage level
2. L = Low voltage level
‘ 1‘ T 1 3. X = Don'tcare
Cutput buifers :ﬁ;
[5 % e 1
vee = pin 16 To 01 T2 T3
GND = pin8

ABSOLUTE MAXIMUM RATINGS

(Operation beyond the limit set forth in this table may impair the usetul life of the device. Unless otherwise noted these limits are over the
operating free air temperature range }

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.510 +7.0 \
Vin Input voltage —-0.51t0+7.0 V]
IN Input current -301t0 +5 mA
Vout Voltage applied to output in high output state -0.510 Vee A
lout Current applied to output in low output state 48 mA
Tamo Operating free air temperature range Oto+70 °C
Teig Storage temperature range —65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
MIN NOM MAX
Vee Supply voltage 45 50 55 v
Vig High—evel input voltage 20 v
Vi Low-level input voltage 08 v
bk Input clamp current -18 mA
lon High-level output current -3 mA
loL Low-level output current 24 mA
Tamb Operating free air temperature range [ +70 °C
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DC ELECTRICAL CHARACTERISTICS

(Over recommended operating free-air temperature range unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT

MIN TYP? MAX
Vou High-fevel output voltage Vee = MIN, V) = MAX +10%Vce 24 \
Vig = MIN, loi = MAX +5%Vce 2.7 34 v
VoL Low-level output voltage Vee = MIN, Vi = MAX +10%Vce 035 0.50 v
Vi = MIN, Ig = MAX +5%Vee 0.35 0.50 "
Vi Input clamp voltage Vee = MIN, I =1k -0.73 -1.2 \
h Input current at maximum input voltage | Voc = MAX, V, = 7.0V 100 pA
li High-evel input current Voo = MAX, V=27V 20 pA
I Low—level input current others Vee = MAX, V, = 0.5V -0.6 mA
CE.WE 1.2 mA

o |l Vo - MAX, V=27 o | w
loz. fiﬁéi’é’f‘iﬂf&;ﬁiﬁaued Veg = MAX, V= 0.5V =50 | uA
los Short-circuit output current3 Vee = MAX -60 -150 mA
lec Supply current (total) Vce = MAX, CE = WE = GND 55 80 mA
Cq, Input capacitance Vee =5V, Viy = 2.0V 4 pF
Cout Output capacitance Ve = 5V, Vout = 2.0V 7 pF

Notes to DC electrical characteristics

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

2. Alltypical values are at Ve = 5V, Tamg = 25°C.

3. Notmore than one output should be shorted at a time. For testing |gs. the use of high-speed test apparatus and/or sampie-and-hold
techniques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting
of a high output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any

sequence of parameter tests, Igg tests should be performed last.

AC ELECTRICAL CHARACTERISTICS

LIMITS
Tamo = +25°C Tamp = 0°C to +70°C

SYMBOL PARAMETER TEST Voo = +5.0V Voo = 5.0V 2 10% UNIT

CONDITION C_ =50pF, R = 500Q C, = 50pF, R = 50002

MiN TYP | MAX MIN MAX

toim Access time Propa%ation delay Waveform 1 25 50 8.0 25 8.0 ns
oL An 1o Gn 20 45 8.0 20 80
tozn Enable time Waveform 2 2.0 35 6.0 15 7.0 ns
tez| TE to On 2.0 40 7.0 20 7.5
oz Disable time Waveform 3 25 45 7.0 20 8.0 ns
tp 7 CEtoTn 1.5 3.0 55 15 6.0
tery Write recovery time Enable time Waveform 4 20 4.0 6.5 20 7.0 ns
tozL WE to On 25 45 75 2.5 8.0
tprz Disable time Waveform 4 35 55 85 3.0 8.0 ns
tpLz WE to Tn 1.5 35 6.5 1.5 7.0
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64-bit bipolar RAM (16 x 4) FAST 74F189A

AC SETUP REQUIREMENT

LIMITS
Tamb = +25°C Tamb = 0°C to +70°C
SYMBOL PARAMETER TEST Veo = +5.0V Ve = +5.0V 2 10% UNIT
CONDITION | C_ =50pF, R = 500Q C_ = 50pF, R = 500Q
MIN TYP | MAX MIN MAX
tsu(H) Setup time, high or low 4.5 50
toulL) Anto WE Wavelorm4 | 45 5.0 ns
th{H) Hold time, high or low 0 0
(L) Anto WE Waveform4 0 ns
s (H) Setup time, high or low 7.5 9.0
foull) Dn to WE Waveformd | g 80 ns
th(H) Hold time, high or low 0 0
(L) Dn to WE Wavetormd4 | 0 ns
Setup time, low
Lull) TE (falling edge) to WE (falling edge) Waveform4 | © 0 ns
Hold time, low
(L) WE (falling edge) to WE (rising edge) Wavetorm 4 65 7.5 ns
L) Fulse width, low Waveform4 | 7.0 8.0 ns
AC WAVEFORMS FOR READ CYCLES
D
AL
] [ tpHL
Tn VM
= tpLH
Waveform 1. Read cycle, address access time
TE \{"] /
ozH
Tn vu
<= tpzL
Waveform 2. Read cycle, chip enable access time
TE ]l \{')
. PNz
Tn '™
~— tp 7
Waveform 3. Read cycle, chip disable time

Note to AC Waveforms read cycles
1. For all waveforms, Vy = 1.5V.
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AC WAVEFORMS FOR WRITE CYCLE

.Y -
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Waveform 3. Write cycle

Note to AC Waveforms write cycle
1. For all waveforms, Vi = 1.5V.

TEST CIRCUIT AND WAVEFORM

} | AMP
Vee %% w %0% MR
NEGATIVE
? PULSE VM A
{ 10% 10%
ot T YiN Vour ! ! ‘ i oy
PU ! P
GENE:i?OR : DUT ™ T tTHL (M) TLHt )™
Rt CLg R RICILY tTHL (‘1)_'.{ L‘—
[ ! f AMP (V)
| I 90% 0%
L _I_ i POSITIVE
Test circuit for totem-pole outputs f——— 4, ———-»i ov

DEFINITIONS:
R = Loadresistor; Input pulse definition

see AC electrical characteristics for value A T T e e - T
Ci = Load capacitance includes jig and probe capacitance, ) INPUT PULSE REQUIREMENTS

see AC electrical characteristics for value. family . v 1 t t
Ry = Termination resistance should be equal to Zqt of amplitude| Vu | rep.rate | 1, TLH THL

pulse generators. l 74F | 30V 15| IMHz | s00ns| 25ns | 25ns

L
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