@ MOTOROLA MC74AC353
MC74ACT353

Dual 4-Input Multiplexer DUAL 4-INPUT
MULTIPLEXER WITH

with 3-State Outputs 3-STATE OUTPUTS

The MC74AC353/74ACT353 is a dual 4-input multiplexer with 3-state outputs.

It can select two bits of data from four sources using common Select inputs. The

outputs may be individually switched to a high impedance state with a HIGH on the
respective Output Enable (OE) inputs, allowing the outputs to interface directly with
bus-oriented systems.

* Inverted Version of the MC74AC253/74ACT253 \
Multifunction Capability

Separate Enables for Each Multiplexer
Outputs Source/Sink 24 mA

» "ACT353 Has TTL Compatible Inputs N SUFFIX
CASE 648-08
— - PLASTIC
Vec OEp So I3 v b b Zp
[16] [15] [14] [13] [ue] [w] [10] [o]
PIN NAMES
) lna—I3a  Side A Data Inputs
lop—I3p  Side B Data Inputs D SUEFIX
Sp. S1 Common Select Inputs CASE 751B-05
OE, Side A Enable Input PLASTIC
] [of [of [of [s] (&) Lad Tel  oep  sideB Enable mput
OEg S1 133 lba lhia lpa. 2z GND Za, Zp Multiplexer Outputs
TRUTH TABLE
Select Data Inputs Output Outputs LOGIC SYMBOL
Inputs Enable
o sifo wob wlo |z AEEEEEEED!
X X X X X X H z
OEa lpa '1a 2a 13a lob 1b 2b !3p OF
L L L X X X L H _Oa0a1a2a3a0b1b2b3bb
L L H X X X L L —1s
H L | x L X X L H 1 5 ;
a b
H L X H X X L L
L H X X L X L H T T
L H X X H X L L
H H X X X L L H
H H X X X H L L
Address inputs Sg and Sq are common to both sections.
H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
Z = High Impedance
FACT DATA

5-1



MC74AC353 MC74ACT353

FUNCTIONAL DESCRIPTION

The MC74AC353/74ACT353 contains two identical
4-input multiplexers with 3-state outputs. They select two bits
from four sources selected by common Select inputs (Sg,.S1).
The 4-input multiplexers have individual Output Enable (OEg,
OEp) inputs which, when HIGH, force the outputs to a high
impedance (High Z) state. The logic equations for the outputs
are shown below:

Z3 = OEg-(lga-S1-So*l1a-S1-So+

_  12a-S1-So+13a:S1-So).

Zp = OEp-(loh-S1-So+l1p-S1-So+
12b-S1-S0+13p-S1-Sp)

If the outputs of 3-state devices are tied together, all but one
device must be in the high impedance state to avoid high
currents that would exceed the maximum ratings. Designers
should ensure that Output Enable signals to 3-state devices
whose outputs are tied together are designed so that there is
no overlap.

LOGIC DIAGRAM

OEp I3b 12b I1b lob So

S1 13a 12a I1a loa OEa

|

Z3

Please note that this diagram is provided only for the understanding of logic
operations and should not be used to estimate propagation delays.
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MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 \Y
Vin DC Input Voltage (Referenced to GND) -0.5t0 V¢ +0.5 \Y
Vout DC Output Voltage (Referenced to GND) -0.5to Vcc +0.5 \
lin DC Input Current, per Pin +20 mA
lout DC Output Sink/Source Current, per Pin +50 mA
Icc DC V¢ or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

* Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recommended
Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage AC 20 >0 00 \Y
'ACT 4.5 5.0 55
Vin. Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 Vce \Y
Vee @ 3.0 V. 150
e 'AC Devicos except Schmit Inpts Vog@ 45V 4 nsiv
Vee @ 5.5 V. 25
e 'ACT Devices except Sehmit s e = nsiv
Vcc @55V 8.0
T Junction Temperature (PDIP) 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
loH Output Current — High -24 mA
loL Output Current — Low 24 mA

1. Vi from 30% to 70% Vc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. Vi from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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DC CHARACTERISTICS

MC74AC353 MC74ACT353

7T4AC 74AC
Symbol Parameter V(S;: Tp = +25°C —40°CTﬁ) j—85°c Unit Conditions
Typ Guaranteed Limits
VIH Minimum High Level 3.0 15 2.1 2.1 Voyt=0.1V
Input Voltage 4.5 225 | 3.15 3.15 \ orVcc-0.1V
5.5 275 | 3.85 3.85
VIL Maximum Low Level 3.0 15 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \% orVcc-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 pA
Output Voltage 45 4.49 4.4 4.4 \Y,
5.5 5.49 54 5.4
*VIN =VILOrVIH
3.0 2.56 2.46 v -12 mA
4.5 3.86 3.76 IOH —24 mA
5.5 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 louT =50 pA
Output Voltage 45 0.001 | 0.1 0.1 \%
55 0.001 | 0.1 0.
*VIN=VILOrVIH
3.0 0.36 0.44 v 12 mA
4.5 0.36 0.44 loL 24 mA
5.5 0.36 0.44 24 mA
IIN Maximum Input _
Leakage Current 515 0.1 1.0 UA V| =Vce, GND
Foy4 Maximum V| (OE) = VIL, VIH
3-State 5.5 +0.5 +5.0 HA V| =Vcc, GND
Current Vo =Vce, GND
loLD tMinimum Dynamic 55 75 mA VoLp = 1.65 V Max
Output C t :
IOHD Hiput Lurren 5.5 75 mA | VouD = 3.85 V Min
Icc Maximum Quiescent 55 8.0 80 A Vin = V. GND
Supply Current : : H IN=Vceor

* All outputs loaded; thresholds on input associated with output under test.
T Maximum test duration 2.0 ms, one output loaded at a time.
Note: Ijy and Icc @ 3.0 V are guaranteed to be less than or equal to the respective limit @ 5.5V Vcc.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3)

74AC 74AC
Tp = —40°C ,
* = o
Symbol Parameter V(?/? -(I;A _-;%5 'C:: to +85°C Unit 'lillg
L=>0P CL =50 pF '
Min Typ Max Min Max
Propagation Delay 3.3 3.0 15.5 2.0 17.5
t ns 3-6
PLH Spto Zn 50 | 30 10 | 20 | 125
Propagation Delay 3.3 3.0 16.0 2.0 18.0
t ns 3-6
PHL SptoZn 50 | 3.0 15 | 20 | 130
Propagation Delay 3.3 2.0 14.5 1.0 17.0
t ns 3-6
PLH In to Zp 50 | 20 100 | 10 | 115
Propagation Delay 3.3 2.0 13.0 1.0 15.0
t ns 3-6
PHL In to Zp, 50 | 20 95 | 10 | 110
3.3 1.0 8.0 0.5 8.5
t Output Enable Time n 3-7
PZH Hipd ' 50 | 10 60 | 05 | 65 S
3.3 1.0 8.0 0.5 9.0
t Output Enable Time ns 3-8
PzL utpu ! 50 | 10 60 | 05 | 70
. ) 3.3 2.0 95 1.0 10.0
t Output Disable Ti 3-7
PHZ utput Disable Time 5.0 20 2. 10 85 ns
. ) 3.3 2:0 810 1.0 9.0
t Output Disable Ti 3-8
PLZ utput Disable Time =8 3o o 10 75 ns
* Voltage Range 3.3Vis 3.3V 0.3 V.
Voltage Range 5.0 Vis 5.0 V 0.5 V.
FACT DATA

5-5




DC CHARACTERISTICS

MC74AC353 MC74ACT353

TAACT 74ACT
Symbol Parameter Mee Tp =+25°C A= Unit Conditions
V) A —40°C to +85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 15 2.0 2.0 v Voyt=0.1V
Input Voltage 5.5 15 2.0 2.0 orVcc-0.1V
VL Maximum Low Level 4.5 15 0.8 0.8 v VouyTt=0.1V
Input Voltage 5.5 15 0.8 0.8 orVcc-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 pA
Output Voltage 5.5 5.49 5.4 5.4
*VIN = VL or ViH
45 3.86 3.76 \Y, | —-24 mA
55 4.86 4.76 OH  24ma
VoL Maximum Low Level 45 0.001 | 0.1 0.1 v louT =50 pA
Output Voltage 5.5 0.001 | 01 0.1
*VIN=VILOrVIH
45 0.36 044 \ | 24 mA
55 0.36 044 oL 24 mA
IIN Maximum Input _
Leakage Current 55 +0:1 +1.0 HA V| =Vcc. GND
AlceT Additional Max. Icc/Input 5.5 0.6 15 mA Vi=Vcc-21V
loz Maximum V| (OE) =V|L, VIH
3-State 5).5] +0.5 5.0 HA V| =Vce, GND
Current Vo =Vce, GND
loLD tMinimum Dynamic 55 75 mA VoLp = 1.65 V Max
Output C t -
IOHD Hiput urren 5.5 75 mA | VouD = 3.85 V Min
Icc Maximum Quiescent _
Supply Current 55 8.0 80 HA VIN = Ve or GND
* All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3)

T4ACT T4ACT
Tp =—40°C .
* = o
Symbol Parameter Vce A _+25 c to +85°C Unit Fig.
V) CL =50 pF CL =50 pF No.
Min Typ Max Min Max

tpLH Propagation Delay 50 | 3.0 100 | 25 | 115 | ns 36
Sn to Zn

tpHL Propagation Delay 50 | 3.0 100 | 25 | 115 | ns 3.6
Sn to Zn

tpLH Propagation Delay 50 | 20 100 | 15 | 120 | ns 3-6
|n to Zn

tpHL Propagation Delay 50 | 20 80 | 15 | 90 | ns 36
|n to Zn

tpzH Output Enable Time, OER to Zp, 5.0 1.0 7.0 1.0 8.0 ns 3-7

tpzL Output Enable Time 5.0 1.0 7.5 1.0 8.0 ns 3-8

tPHZ Output Disable Time 5.0 1.0 9.0 1.0 10 ns 3-7

tpLz Output Disable Time 5.0 1.0 7.0 1.0 9.0 ns 3-8

* Voltage Range 5.0 Vis 5.0 V0.5 V.

CAPACITANCE

Symbol Parameter V?;l;)e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
CpD Power Dissipation Capacitance 50 pF Vcc =50V
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OUTLINE DIMENSIONS

N SUFFIX
PLASTIC DIP PACKAGE
- A > CASE 648-08 NOTES:
[=A—] ISSUE R 1. DIMENSIONING AND TOLERANCING PER ANSI
Myt Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
16 9 T 3. DIMENSION L TO CENTER OF LEADS WHEN
D B FORMED PARALLEL.
o 4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
1 g + 5. ROUNDED CORNERS OPTIONAL.
[P P N R | INCHES MILLIMETERS
_>| L_ F DIM[ MIN | MAX | MIN [ mAX
—C L —»| A | 0740 | 0770 | 18.80 | 1955
B | 0250 | 0.270 | 635 | 6.85
A C | 0145 | 0475 | 360 | 444
' D [ 0015 | 0021 [ 039 [ 053
Y SEATING \ F o040 [ o070 102 177
" PLANE G 0100 BSC 254 BSC
= H 0.050 BSC 1.27BSC
H —K M J | 0008 | 0015 | 021 | 038
J K [ 0110 [ 0130 [ 280 [ 330
L | 0295 [ 0305 | 750 | 7.74
D 16 PL M 0°| 10° 0°] 10°
|$| 0.25 (0.010)@| T| A @| S | 0020 | 0040 | 051 | 101
D SUFFIX
PLASTIC SOIC PACKAGE
—A— CASE 751B-05
ISSUE J NOTES:

HAAAAAAA
16 9 _f

P.gpL

1

2.
3.

4.

DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.

CONTROLLING DIMENSION: MILLIMETER.
DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION.

MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.

. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

A (@ ]0250010®[6 ©)]
ﬁj_TLH_H_HM l %
G

[9]0250010)®]T[B A

MILLIMETERS | INCHES

_J L_ | DM MIN | MAX | MIN | MAX

F A | 980 | 1000 | 0.386 | 0.393

I‘— R x4s° B | 380 | 400 0150 | 057

C [ 135 [ 175 | 0.054 | 0.068

D | 035 | 049 | 0.014 | 0019

¥ LY F | 040 [ 125 | 0.036 [ 0049
iy NG~ G| 1z7Bsc 0.050BSC

M J 3| 019 [ 025 | 0008 | 0009

K | 010 | 025 | 0.004 | 0.009

M| o] 7°[ o°| 7°

P | 580 | 620 | 0220 | 0044

R | 025 | 050 0.010 | 0.019

the Motorola product could create a situation where personal inju

Motorolareserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
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not convey any license under its patent rights nor the rights of others. Motorola products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of

ry or death may occur. Should Buyer purchase or use Motorola products for any such

unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
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