Philips Semiconduciors-Signefics

FAST 74F732, 74F733

Document No. 853-0097
ECN No. 92156 !
. Multiplexers
Date of issue January 28, 1988
Staws Product Spedification 74F732 Quad Data Multiplexer, Inverting (3-State)
FAST Products 74F733 Quad Data Multiplexer, Non-Inverting (3-State)
FEATURES TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
+ Quad 2-to-1 Multiplexer (two DELAY (TOTAL)
busses to one bus) 74F732 6.0ns 65mA
» Data can flow In elther direction 74F733 €.0ns 75mA
between busses (A-B,A>C,
BoC,BoA Coh CorB) ORDERING INFORMATION S
A built-in “break-before-make” PACKAGES .
feature eliminates current glitches Vo = SVA10%; T, = 0°C o +70°C
and simplifies PC board des 20-Pin Plastic DIP N74F732N, N74F733N
» Output Enable for sach bus 20-Pin Plastic SOL N74F732D, N74F733D
:';t‘" flexIble “""‘:2:" con & PUT AND OUTPUT LOADING AND FAN-OUT TABLE
* 3-State outputs sink 64m v 7aF(UL) | LOADVALUE
f@‘ﬁ DEJCHIPION HIGHLOW | HIGH/LOW
DESCRIPTION Ag- A || /53, Data inputs for BUSA/A, 3510 7O0uA/0.6mA
The 74F732/74F733 are Quad Data | By-By ~ & /Mg inputs for Bus B 3510 | 70uA0.6mA
Mutltiplexers designed to provide a c.-C ingiyts for Bus C 3510 70LA/0 6mA
simple means to control the flow of bidi- — Mﬁ/ - - e
rectional data between three data bus- /V/B'R D"““@ﬁ' input 1.01.0 20p.A/0.6mA
ses. VR Select inphe=” A\ 1010 | 20uA0.6mA
The 74F732/74F733 consist of four /F'N%x; Lo ifputy/ N 1010 | 204A%06mA
muttiplexers. Each multiplexer has three . ) Ry
VO (A, B, C ) pins and uses one Out- Ar- Ay g ﬁggtput for Bus A A p | 7501067 | 15mA%4mA
put Enable pin{OEA, OEB, OEC). There | B, - B, % ouhut for Bus B U f=750n067 | 15masama
are two Select (S, S, ) pins and a Direc- C,- C, Data\ou/n{ﬁﬂﬁ Bus C Y4067 | 15mABAMA
tion (DIR) pin to control data flow paths NOTE. t——> )
for all four muitiplexers. One (1.0) FAST Unit Load is defined as¢20p.A in the High state and 0.6mAWihe Low state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/NIEC)
74F732 74F733
LY. ¢ -
oR [7] Evi CE 6T 8 9131211161818 ;—0}-.. ;:o}...
JC ) o ST TTTITIT IR It~ L =
s, E E SE: A8, S A B,C A B,C, A8, C, ::j: ::_A::
A [ 17] G€c 1+ —Jom oea b1 1 L L
5% 3 ] A5 2 —{s, o bow |13 it | sierem
C.E Eﬂ, 3 —]s, oec b—17 s e—fs7.0m ¢ oo g 70m
* O 4 e i s n
s, [3] E A, ’ <o 0 <ol
13 <o 13 ealN
c, E T_z'j B, - 1”? <o 12 sl
- EI ¢ 1" e 1 el
GND 2 ' 1" @l 16 @sD
Veg =Pin20 1" > 15 es
GND = Pin 10 * e 14 el
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With the Select control, data can flow in B and C. A built-in “break-before-make” ers to accomplish the same function.
the following directions between busses: feature eliminates current glitches com-
AtoB,AtoC,BtoA,BtoC,CtoB,Ato mon to systems using 3-State transceiv-
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LOGIC DIAGRAM, 74F733
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Multiplexers FAST 74F732, 74F733
FUNCTION TABLE
INPUTS
— | OPERATING MODE
DIR so s, OEA |OEB | OEC
X X X H X X | Bus A disabled except for input
X X X X H X Bus B disabled except for input
X X X X X H | Bus C disabled except for input
L L L X H* L Data flow from Bus A to Bus C
H L L L H* X | Data flow from Bus C to Bus A
L L H H* X L Data flow from Bus B to Bus C
H L H H* L X | Data flow from Bus C to Bus B
L H L X L H* | Data flow from Bus A to Bus B
H H L L X H* | Data fiow from Bus B to Bus A
X H H X L L Data fiow from Bus A to Bus B and Bus C
X H H X H Data fiow from Bus A to Bus C
X H H X L Data flow from Bus A to Bus B
H = High voltage level
L = Low voltage level
X = Don'tcare
* = [fthisis not High then the corresponding outputs will be High (74F732) or Low (74F 733)

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Voc Supply voltage 0.5t0 +7.0 v
Vin Input voltage 0510 +7.0 v
In Input current -30to +5 mA
Vout Voltage applied to output in High output state 0510 +Vcc \)
lout Current applied to output in Low output state 128 mA
Ta Operating free-air temperature range 0to +70 °C
TSTG Storage temperature -85 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vcc Supply voltage < 45 5.0 58 v
Vu High-level input voltage 20 v
\A Low-level input voltage 0.8 v
I Input clamp current -18 mA
lon High-level output current -15 mA
oL Low-level output current 64 mA
Ta Operating free-air temperature range 0 70 °C
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Multiplexers FAST 74F732, 74F733

g: ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.}

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' - UNIT
Min | Typ® | Max
+10% V 24 v
lopy = BmA cc
Vec =MIN 5% Vo 27 | 34 v
VOH High-level output voitage VIL = MAX
V. = MIN +10% VCC 20 v
H IOH =-15mA
5% VCC 20 3.1 v
Vec=MIN T} ~48mA | +10% V 038 |055 | V
VOL Low-level output voitage v:':_c= MAX o cc
VEoMIN [lo =B4mA [ 35% Vo 042 055 | V
Vic Input clamp voltage Voo =MIN. I =1, 073 [ -12 v
Input current at
h maximum input voltage Voo =MAX, V, = 7.0V 100 | pA
High-level OEA, OEE, OEC
Iy input curent DIR, S, S, Ve =MAX.V, =27V 20 | pA
Low-level OEA, 3?5, OEC
W input current DIR, S,, S, Veg =MAX, V, =05V 06 | mA
i ol Off-state output A0 - A3
OZH " 'H | cument, High-level B,- B, Voo =MAX, Vg =27V 70 BA
voltage applied Co - C3
I el Off-state output Ao - A3
OZL " 'IL | current, Low-leve! B, - B:3 Vee = MAX, Vo =05V 06 mA
voltage applied Co - C3
lOs Short-circuit output current’ Vcc = MAX -100 225 | mA
'CCH 55 80 mA
74F732 ICCL VCC = MAX 75 105 mA
1 Supply current 'ccz 65 | 100 mA
cC total
(total) |CCH 70 100 mA
74F733 ICCL VCC = MAX 80 115 mA
ICCZ 80 110 mA

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 V.. = 5V, Ty=25°C.

3. Not more than one outputqschould 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 o 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, 'os tests should be performed last.
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Multiplexers FAST 74F732, 74F733
AC ELECTRICAL CHARACTERISTICS for 74F732
LIMITS
Ty =425°C T,=0°Cto+70°C
Va.=5V Van =5V10%
SYMBOL PARAMETER TEST CONDITION c“_": S0pF °8L « 50pF UNIT
R__= 5000 R, =500Q
Min Typ Max Min Max
t Propagation delay 20 45 8.0 20 8.5
PLH
oy A.B,C A B, C Waveform 1, 2 1.0 3.0 6.0 1.0 65 ne
t Propagation delay 45 70 10.0 40 115
PLH
thr | S, 5,10A, B C_(NINV) Waveform 1 a5 | 70 | 100 | 40 120 | ™
t Propagation delay 50 70 10.0 45 10.5
PLH
tor S, S,0A_ B C_(INV) Waveform 2 25 45 75 25 8.0 ne
tozm Output Enable time from Waveform 3 20 45 75 15 85 ns
ton OEA, OEB.OECw0 A, B,.C_ Waveform 4 4.0 6.5 9.5 35 10.0
tonz Output Disable time from Waveform 3 20 40 7.0 15 75 ns
to 7 OFA, OEB,OECw A B, C, Waveform 4 20 40 7.0 20 75
oo Output Enable time from Waveform 3 40 75 11.0 3.0 135 ns
ton DIR, S, S,0A B, C_ Waveform 4 55 8.5 11.5 5.0 13.5
tonz Output Disable time from Waveform 3 10 6.0 9.0 1.0 100 ns
torz DIR, S, S,10A B C, Waveform 4 1.0 45 75 1.0 8.0
AC ELECTRICAL CHARACTERISTICS for 74F733
LmITs
TA = +25°C T,=0Clo+70°C
V.. =5V Voo =5V 10%
cc cg
SYMBOL PARAMETER TEST CONDITION C, = 50pF G, =50pF UNIT
RL = 5000 RL = 500Q
Min Typ Max Min Max
t Propagation delay 15 40 70 1.0 75
PLH
tww | AB,C,0A B C Waveform 1, 2 15 | 40 | 70 10 75 ns
t Propagation delay 3.0 580 75 25 8.5
PLH
twy | S, S,A,B_C,(NINV) Waveform 1 40 | 60 | 90 | 35 95 ns
t Propagation delay 5.0 75 10.5 45 13.5
PLH
twa | SpS,0A, B C_(NV) Waveform 2 30 | 50 | 80 | 30 8s | "™
tozu Output Enable time from Waveform 3 25 50 75 20 85 ns
o OEA, OEB,OEC 10 A B ,C, Waveform 4 35 55 85 3.0 9.0
tonz Output Disable time from Waveform 3 20 40 7.0 15 75 ns
torz OEA,OEB,OECto A , B, C, Waveform 4 20 45 70 20 75
tozy Output Enable time from Waveform 3 45 75 11.0 40 13.0 ns
tozL DIR, S, S,10A B, C, Waveform 4 55 85 120 5.0 135
tonz Output Disable time from Waveform 3 15 45 75 1.0 8.0 ns
torz" DIR, S, S,10A B, C Waveform 4 70 115 14.5 70 16.0

* Because of the 3-state output characteristics, the pick-off point is VOL +0.8V.
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Multiplexers FAST 74F732, 74F733
AC WAVEFORMS
snr‘nran-cn sn-‘nvan-cn VH VU
tpnL tpn
Vu Vu

An,Bn,Cy

Waveform 1. Propagation Delay, Select And Data Busses

D'R'slllﬁ
OEB, GEC

A,,B,C,

An,B,s,Cop

Wavetorm 2. Propagation Delay, Select And Data Busses

DIR, S 5, OFA,
OEB, GEC

Vu

Vu

Waveform 3. 3-State Output Enable Time To High
Level And Output Disable Time From High Level

e tprz
A,.B,,C, Vu
V o 403V
_f

Waveform 4. 3-State Output Enable Time To Low
Leve! And Output Disabie Time From Low Lavel

NOTE: For all waveforms, Vu= 1.5V.

The shaded areas indicate when the input is permitied to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

Voo
T on } ty { o AMP W)
au
acnenaton [ our Pocse | N m'-}/’(
[ ov
I i _l_ tyw @) _4 L_"n_u ®,)
Test Circuit For 3-State Outputs |'_'m' o Fim “"“P "
SWITCH POSITION poSMVE o o
PULSE Vu Vu
TEST SWITCH 10% . o
oz closed i w '
ton closed V=15V
All other open Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor; see AC CHARACTERISTICS for value. FAMICY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate YWl Y | Y
see AC CHARACTERISTICS for value. ~aF 30V T 500ns| 2.5ns | 250
RT = Termination resistance should be equal to ZO'JT of ) z ng| .9ns | c.ons
pulse generators.
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