Philips Semiconductors—Signetics FAST Products
.|

64-Bit TTL bipolar RAM, inverting (3-State)
. ]

FEATURES
® High speed performance
® Replaces 74F189

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

® 3-state outputs

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

® C3F189A in 300 mil wide SOL replaces

Product specification

74F189A

loading and are fully decoded on chip. The
outputs are in high impedance state
whenever the chip enable (TE) is high. The
outputs are active only in the READ mode
(WE = high) and the output data is the

74F189 74F 189 in existing designs complement of the stored data.
® Power dissipation: 4.3mW/bit TYPICAL
TYPICAL SUPPLY
® Schottky clamp TTL DESCRIPTION ACCESS CURRENT
& One chip enable The 7_4F189A is a high speed, §4—b|t RAM TYPE TIME ( TOTAL)
organized as a 16-word by 4-bit array.
. . . - L 74F189A 5.0ns 55mA
@ Inverting outputs (for non-inverting outputs ~ Address inputs are buffered to minimize
see 74F219A)
ORDERING INFORMATION
ORDER CODE
DESCRIPTION COMMERCIAL RANGE
Vee =5V £10%, Tame = 0°C to +70°C
16—pin plastic DIP N74F189AN
16—pin plastic SO (150mil) N74F189AD
16—pin plastic SOL (300mil) C3F189AD
INPUT AND OUTPUT LOADING AND FAN OUT TABLE
PINS DESCRIPTION 74F (U.L) LOAD VALUE
HIGH/LOW HIGH/LOW
DO-D3 Data inputs 1.0/1.0 20uA/0.6mA
AO-A3 Address inputs 1.0/1.0 20uA/0.6mA
CE Chip enable input (active low) 1.0/2.0 20pA/1.2mA
WE Write enable input (active low) 1.0/20 20pA/1.2mA
To-a3 Data outputs 150/40 3mA/24mA
NOTE: One (1.0) FAST unit load is defined as: 20uA in the high state and 0.6mA in the low state.
PIN CONFIGURATION LOGIC SYMBOL |EC/IEEE SYMBOL
VU, 46 10 12 . RAM 16X4
o B 1] —
4 LS
cE[Z] 18] At Do Dy D2 D3 ! Ats
WE[3] 14] A2 1 A0 B—
) 15 A1 2 N G1
Do (4] 13] A3 :; ﬁ LL—S 1 EN [READ]
Go[s] 12} D3 2 j CE « [} C2 WRITE] |
D1[6] ] o : YEo o1 @2 s A2 AV 5
v he [TTT . -
1
GNo[ 8| 9] @ Vee = pin 16 5790 1w 12 "
GND =pin 8
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Philips Semiconductors—Signetics FAST Products Product specification
64-Bit TTL bipolar RAM, inverting (3-State) 74F189A
LOGIC DIAGRAM FUNCTION TABLE
INPUTS OUTPUT | OPERATING
Do Dt D2 D3
|4 |6 |02 Ciwj|o Tn MODE
—0 q 3 Com t
Data buffers | F z :EE LiH X ofstorzgm d:rt‘a Read
HEN O Write 0"
%0 - ] HfL[H :gh imped Write *1”
35 | ] 16-word x 4-bit .
:; 14| Drveee || Dococer $ memory cel H | X [ X |Highimped- | Disable input
Az B - NOTES:
1. H = High voltage level
I ] ] l 2. L =Low voltage level
3. X= Don'tcare
Output buffers
T e =
Vge = Pin16 ToTh &2 T3
GND = Pin8

ABSOLUTE MAXIMUM RATINGS

(Operation beyond the limit set forth in this table may impair the usefu! life of the device. Unless otherwise noted these limits are over the

operating free air temperature range.)

SYMBOL PARAMETER RATING UNIT
Veeo Supply voltage 0510 +70 \
Vin Input voltage —-0.5t0+7.0 v

In Input current -30to +5 mA
Vourt Voltage applied to output in high output state -0.5t0 Ve v
lout Current applied to output in low output state 48 mA
Tamo Operating free air temperature range Oto +70 °c
Teg Storage temperature range —65to +150 °c

RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
MIN NOM MAX

Voo Supply voltage 45 5.0 55 v

Vi High—level input voltage 20 v

ViL Low—level input voltage 08 \"

Ik Input clamp current « -18 mA

loH High—evel output current -3 mA
loL Low—evel output current 24 mA
Tamo Operating free air temperature range 0 +70 °C
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Philips Semiconductors—Signetics FAST Products Product specification
64-Bit TTL bipolar RAM, inverting (3-State) 74F189A
DC ELECTRICAL CHARACTERISTICS
Over recommended operating free-air temperature range unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
MIN TYP? MAX
Vo High-level output voltage Vee = MIN, Vi = MAX +10%Vce 24 v
Vit = MIN, loy = MAX +5%Vee 27 34 \'
VoL Low-level output voltage Vee = MIN, VL = MAX +10%Vee 0.35 0.50 v
Vi = MiN, lo = MAX +5%Vee 0.35 0.50 v
Vik Input clamp voltage Voo = MIN, | = Ik -0.73 -1.2 v
I Input current at maximum input voltage | Vo = MAX, V, =7.0V 100 HA
lin High—evel input current Vec = MAX, V=27V 20 HA
I Low-level input current others | Voo = MAX, V,=0.5V 0.6 mA
CE,WE 1.2 mA
1024 | high-lovel voltage applied Voo = MAX, V=27V 0 | pA
loz. ﬁ&ﬁ?&“&ﬁk:;gi"p‘bned Voc = MAX, V;=0.5V —50 | HA
los Short-circuit output current® Ve = MAX -60 -150 mA
lec Supply current (total) Vee = MAX, TE = WE = GND 55 80 mA
Cin Input capacitance Vee =5V, Vin = 2.0V 4 pF
Cout Output capacitance Vee =5V, Vour = 2.0V pF
NOTES:

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

2. All typical values are at Vo = 5V, Tamp = 25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold
techniques are preferable in order to minimize intemal heating and more accurately refiect 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 fast.

AC ELECTRICAL CHARACTERISTICS

LIMITS
Tamb = +25°C Tamb = 0°C to +70°C

SYMBOL PARAMETER TEST Vee = +5.0V Vec=+5.0V+10% | UNIT

CONDITION | ¢ = 50pF, R, =500Q2 | C_ =50pF, Ry = 500Q

MIN | TYP | MAX MIN MAX
teLH Propagation delay 2.5 5.0 8.0 25 8.0
torL Access time An to 8n Waveform1 | 5% | 45 | 80 20 8.0 ns
tpzn Enable time 20 35 6.0 1.5 7.0
oz TE to On Waveform2 | “5% | 40 | 70 20 75 ns
tpz Disable time 25 | 45 | 70 20 8.0
tLz TE to On Waveform3 | J'5 | 30 | 55 15 6.0 ns
trzn Write recovery time Enable time 20 4.0 6.5 20 7.0
toz, WE to On Waveformd | 55 | 45 | 75 25 8.0 ns
tpHz Disable time 35 5.5 8.5 3.0 9.0
toLz WE to On Waveform4 | J5 | 35 | 65 15 7.0 ns
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64-Bit TTL bipolar RAM, inverting (3-State) 74F189A

AC SETUP REQUIREMENT

LIMITS
Tamb = +25°C Tamb = 0°C to +70°C
SYMBOL PARAMETER TEST Vee = +5.0V Vce = +5.0VE 10% UNIT
CONDITION | c, = 50pF, R =500Q2 | C_=50pF, R_=500Q
MIN TYP | MAX MIN MAX
tsu(H) Setup time, high or low 45 50
tau(L) An to WE Waveform4 | 4’5 50 ns
th(H) Hold time, high or low 0 0
(L) An to WE Waveform 4 0 0 ns
tsu(H) Setup time, high or low 75 9.0
foulL) Dn to WE Waveform4 | g 8.0 ns
t(H) Hold time, high or low 0 0
(L) Dn to WE Waveform 4 0 0 ns
Setup time, low
teu(L) CE (falling edge) to WE (falling edge) Waveform 4 0 0 ns
Hold time, low
(L) WE (falling edge) to WE (rising edge) Wavelorm 4 65 75 ns
tw(L) vPqul.se width, low Waveform 4 7.0 8.0 ns
AC WAVEFORMS FOR READ CYCLES
An }‘é Va
[— pHL
Tn /7]
[ tPLH
Waveform 1. Read cycle, address access time
Tt s( AT /
l— tpzH —-|/
Tn M
Waveform 2. Read cycle, chip enable &ccess time
CE jy \l']
— tsz q
Tn um
[ tp 7
Waveform 3. Read cycle, chip disable time

NOTE: For all waveforms, Vg = 1.5V.
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64-Bit TTL bipolar RAM, inverting (3-State) 74F189A

AC WAVEFORMS FOR WRITE CYCLE

An % Vi u

tay(HorL) wHorl)
Dn v Vu Vm
teu (L) -» ftt——— tp (HorL)
CE A"} 7[ \["]
[— gy (Hor L) w0y =
- ty (L) =
WE AL \( 7[ \['}
- tpyz 1 [———— tpzy >
Hi-Z
Tn ] \["]
\
t— tp| 7 L >
Waveform 3. Write cycle
NOTE: For all waveforms, Vy = 1.5V.
TEST CIRCUIT AND WAVEFORM
Vee 20% 3 e tw > L oom AMP (V)
NEGATIVE
? PULSE M Vu
10% 10%
ViN Vout ov
sehision = i -
RY I L3 AL TLH ) > e
AMP (V)
90% 90%
POSITIVE
= = = = = - PULSE \[] V%
Test circuit for totem-pole outputs 100K ' > X O ov
DEFINITIONS:
RL = Loadresistor; o Input pulse definition
see AC electrical characteristics for value. ‘
C_ = Load capacitance includes jig and probe capacitance; . INPUT PULSE REQUIREMENTS
see AC electrical characteristics for value. family v
Ry = Termination resistance should be equal to Zoyr of amplitude| Vu | rep. rate W | tnn | tmu
pulse generators. 74F | 30V |15V| 1MHz | 500ns| 25ns | 2.5ns
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