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Quad 2-Input Multiplexer with 3-STATE Outputs

General Description

The AC/ACT257 is a quad 2-input multiplexer with 3-
STATE outputs. Four bits of data from two sources can be
selected using a Common Data Select input. The four out-
puts present the selected data in true (noninverted) form.
The outputs may be switched to a high impedance state by
placing a logic HIGH on the common Output Enable (OE)
input, allowing the outputs to interface directly with bus-ori-
ented systems.

Features

lcc and Iz reduced by 50%

Multiplexer expansion by tying outputs together
Noninverting 3-STATE outputs

Outputs source/sink 24 mA

ACT257 has TTL-compatible inputs

Ordering Code:

Order Number | Package Number Package Description

74AC257SC M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150” Narrow Body
74AC257SJ M16D 16-Lead Small Outline Package (SOP), EIAJ TYPE I, 5.3mm Wide

T4AC257MTC MTC16 16-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
74AC257PC N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300” Wide
74ACT257SC M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150” Narrow Body
74ACT257SJ M16D 16-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide

7T4ACT257MTC MTC16 16-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
74ACT257PC N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300” Wide

Device also available in Tape and Reel. Specify by appending suffix letter “X” to the ordering code.
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FACTO is a trademark of Fairchild Semiconductor Corporation.

Connection Diagram
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Pin Descriptions
Pin Names Description
S Common Data Select Input
OE 3-STATE Output Enable Input
loa—lod Data Inputs from Source 0
l1a—l1g Data Inputs from Source 1
Z—Zy 3-STATE Multiplexer Outputs
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Functional Description

The AC/ACT257 is quad 2-input multiplexer with 3-STATE
outputs. It selects four bits of data from two sources under
control of a Common Data Select input. When the Select
input is LOW, the |y inputs are selected and when Select
is HIGH, the I, inputs are selected. The data on the
selected inputs appears at the outputs in true (noninverted)
form. The device is the logic implementation of a 4-pole, 2-
position switch where the position of the switch is deter-
mined by the logic levels supplied to the Select input. The
logic equations for the outputs are as follows:
Zazﬁ'(lla's"' IOa'g)
Zp=OE«(13p*S+lgp " S)
Z.=O0E+(lyc*S+lgc*S)
Zg=OE*(11g*S+lpg*S)
When the Output Enable (ﬁ) is HIGH, the outputs are
forced to a high impedance state. If the outputs are tied
together, all but one device must be in the high impedance
state to avoid high currents that would exceed the maxi-
mum ratings. Designers should ensure the Output Enable
signals to 3-STATE devices whose outputs are tied
together are designed so there is no overlap.

Logic Diagram
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H = HIGH Voltage Level
L =LOW Voltage Level

X = Immaterial

Z = High Impedance
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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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Absolute Maximum Ratingsote 1)

Supply Voltage (V)

DC Input Diode Current (I,x)
V,=-0.5V
V| =V +0.5V

DC Input Voltage (V))

DC Output Diode Current (Igk)
Vo =-0.5V
Vo = Ve +0.5V

DC Output Voltage (V)

DC Output Source ort

Sink Curren (lp)

DC V¢ or Ground Current
Per Output Pin (Icc or Ignp)

Storage Temperature (Tgtg)

Junction Temperature (T;)
PDIP

-0.5V to +7.0V

-20 mA

+20 mA

-0.5V to Ve + 0.5V
-20 mA

+20 mA

-0.5V to Vg + 0.5V

+50 mA

+50 mA
-65°C to +150°C

140°C

DC Electrical Characteristics for AC

Recommended Operating

Conditions
Supply Voltage (V)
AC 2.0V to 6.0V
ACT 4.5V to 5.5V
Input Voltage (V) 0V to Vee
Output Voltage (Vo) 0V to Vee

Operating Temperature (Tp) —40°C to +85°C
Minimum Input Edge Rate (AV/At)
AC Devices

VN from 30% to 70% of Ve

Vce @ 3.3V, 4.5V, 5.5V 125 mV/ns
Minimum Input Edge Rate (AV/At)

ACT Devices

V) from 0.8V to 2.0V

Vee @ 4.5V, 5.5V 125 mV/ns

Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications should be met, with-
out exception, to ensure that the system design is reliable over its power
supply, temperature, and output/input loading variables. Fairchild does not
recommend operation of FACTO circuits outside databook specifications.

Vee Tp = +25°C Tp = -40°C to +85°C
Symbol Parameter Units Conditions
V) Typ Guaranteed Limits
Vin Minimum HIGH Level 3.0 15 2.1 21 Vour =0.1V
Voltage Input 4.5 2.25 3.15 3.15 \ orVee - 0.1V
55 2.75 3.85 3.85
ViL Maximum LOW Level 3.0 15 0.9 0.9 Vour =0.1V
Voltage Input 4.5 2.25 1.35 1.35 \ orVee — 0.1V
55 2.75 1.65 1.65
Von Minimum HIGH Level 3.0 2.99 2.9 29
Voltage Output 4.5 4.49 4.4 4.4 \% lout =50 HA
55 5.49 5.4 5.4
ViN =V or Viy
3.0 2.56 2.46 lon =-12 mA
4.5 3.86 3.76 A\ loy =-24 mA
55 4.86 4.76 lon = —24 mA (Note 2)
Vo Maximum LOW Level 3.0 0.002 0.1 0.1
Voltage Output 4.5 0.001 0.1 0.1 \Y loyt =50 A
5.5 0.001 0.1 0.1
Vin=ViLor Viy
3.0 0.36 0.44 lop =12 mA
4.5 0.36 0.44 V  |loL =24 mA
5.5 0.36 0.44 loL =24 mA (Note 2)
Iy (Note 4) | Maximum Input Leakage Current 55 +0.1 +1.0 V| =Vce, GND
loz Maximum 3-STATE V, (OE) =V, Viy
Leakage Current 5.5 +0.25 2.5 MA  [V|=Vcc, GND
Vo = Ve, GND
loLp Minimum Dynamic (Note 3) 5.5 75 mA  |Vgorp = 1.65V Max
lonp Output Current 55 -75 mA  |Vopp = 3.85V Min
lcc (Note 4) | Maximum Quiescent Supply Current 55 4.0 40.0 WA |V|y=Vccor GND

Note 2: All outputs loaded; thresholds on input associated with output under test.

Note 3: Maximum test duration 2.0 ms, one output loaded at a time.

Note 4: I}y and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V¢c.
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DC Electrical Characteristics for ACT

Vee Ta = +25°C | Ta = —40°C to +85°C
Symbol Parameter Units Conditions
) Typ Guaranteed Limits
Vin Minimum HIGH Level 4.5 15 2.0 2.0 v Vour = 0.1V
Input Voltage 55 15 2.0 2.0 orVee - 0.1V
ViL Maximum LOW Level 4.5 15 0.8 0.8 v Vout =0.1V
Input Voltage 5.5 15 0.8 0.8 orVee - 0.1V
Vou Minimum HIGH Level 4.5 4.49 4.4 4.4
v louT = 50 PA
Output Voltage 55 5.49 5.4 5.4
ViN=ViLorViy
4.5 3.86 3.76 \Y loy =24 mA
55 4.86 4.76 lon = —24 mA (Note 5)
VoL Maximum LOW Level 4.5 0.001 0.1 0.1
% louT =50 pA
Output Voltage 55 0.001 0.1 0.1
ViN=ViLorViy
45 0.36 0.44 \Y loL =24 mA
55 0.36 0.44 loL =24 mA (Note 5)
In Maximum Input
5.5 £0.1 +1.0 MA |V, =V, GND
Leakage Current
| Maximum 3-STATE V=V, V,
oz 55 +05 +50 pA L T
Leakage Current Vo =Vcee, GND
| Maximum
cer 55 06 15 mA |V, =Vee -2V
lcc/Input
loLp Dynamic Output Current 55 75 mA VoLp = 1.65V Max
loHp Minimum (Note 6) 5.5 =75 mA Vownp = 3.85V Min
| Maximum Quiescent VN =V,
ce Q 55 4.0 40.0 pa | N7 Yee
Supply Current or GND
Note 5: All outputs loaded; thresholds on input associated with output under test.
Note 6: Maximum test duration 2.0 ms, one output loaded at a time.
AC Electrical Characteristics for AC
Vee Tp =+25°C Ta =-40°C to +85°C
Symbol Parameter ) C_=50pF C_ =50 pF Units
(Note 7) Min Typ Max Min Max
Propagation Delay 33 15 5.0 8.5 1.0 9.0
tpLH ns
Ihto Zy 5.0 15 4.0 6.0 1.0 7.0
tpHL Propagation Delay 33 15 6.0 8.5 1.0 9.0
ns
Ihto Zy, 5.0 15 4.5 6.0 1.0 7.0
tpLH Propagation Delay 33 15 7.0 105 15 11.5
ns
StoZ, 5.0 15 5.0 7.5 1.0 8.5
teHL Propagation Delay 33 15 75 105 15 11.5
ns
StoZ, 5.0 1.5 5.5 7.5 1.0 8.5
Output Enable Time 33 15 6.5 9.5 1.0 105
tpzH ns
5.0 1.5 5.0 7.5 1.0 8.5
Output Enable Time 33 15 55 9.0 1.0 10.0
tpzL ns
5.0 15 5.0 8.5 1.0 9.5
Output Disable Time 33 15 55 10.0 1.0 11.0
tpHz ns
5.0 15 5.0 9.0 1.0 10.0
Output Disable Time 33 15 55 9.0 1.0 10.0
tpLz ns
5.0 15 5.0 8.0 1.0 9.0

Note 7: Voltage Range 3.3 is 3.0V + 0.3V
Voltage Range 5.0 is 5.0V + 0.5V
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AC Electrical Characteristics for ACT

Vee Tp =+25°C Tp =-40°C to +85°C
Symbol Parameter ) C_ =50 pF C_=50pF Units
(Note 8) Min Typ Max Min Max

If Propagation Dela

PLH Pag y 5.0 15 5.0 7.0 1.0 7.5 ns
Ihto Z,

f Propagation Dela

PHL pag y 5.0 2.0 6.0 75 15 85 ns
Into Z,

f Propagation Dela

PLH Pag y 5.0 2.0 7.0 95 15 105 ns
Sto Z,

If Propagation Dela

PHL Pag y 5.0 25 7.0 105 2.0 1.5 ns
Sto Z,

tpzH Output Enable Time 5.0 20 6.0 8.0 15 9.0 ns

tpzL Output Enable Time 5.0 20 6.0 8.0 15 9.0 ns

tphz Output Disable Time 5.0 25 6.5 9.0 15 10.0 ns

tpLz Output Disable Time 5.0 2.0 6.0 7.5 15 8.5 ns

Note 8: Voltage Range 5.0 is 5.0V + 0.5V

Capacitance

Symbol Parameter Typ Units Conditions
Cin Input Capacitance 4.5 pF Vce = OPEN
Cpp Power Dissipation Capacitance 50.0 pF Ve =5.0v

5 www.fairchildsemi.com
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0.150 —0.157
(3.810-3.988)
00100020 |
(0.254 - 0.508) |
8° MAX TYP
ALL LEADS
0.008 —0.010
AT - ‘ i
TYP ALL LEADS " c
0.004 TYP ALL LEADS
(0.102
ALL LEAD TIPS

0.228 —0.244

Physical Dimensions inches (millimeters) unless otherwise noted

) 0.386 —0.394

[ (9.804 —10.00)

[
[
T

30°
(5.791 —6.198) TYP
FrTTTTTT )
LEAD NO.1 12 3 4 5 6 71 8
IDENT 0.010 max
{0.253)
0.053 -0.069
{1.386—-1.753) 0.004 —0.010
(0.102 - 0.254)
T =
4 g )
Tl SEATING
? * T PLANE
0.014
0.050 0.014-0.020 1yp
(0.356) (1.270) (0.356 —0.508)
TP
0.008
0203 " Wi6A REV Hy

16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow Body
Package Number M16A
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PhySiC8.| Dimensions inches (millimeters) unless otherwise noted (Continued)

10.2£0.1 et

L i

( | ) 16 15

! 5.3+0.1 927 TYP

I
1 i 8
! (213 TYP) '
| ’ |
I_l I_l [ ]o2[c[B[A] tool
7 3 ALLLEADTIPS
PIN #1 1DENT. 127 TYP A—l L— 06TYP

LAND PATTERN RECOMMENDATION

ALL LEAD TIPS SEE DETAIL A
2.1 MAX.— _ —1.8+0.1 -
; <
[ (( A N A \
N s F
vl e
e N ]
J L 0.15+0.05 \\__/// 015.025

-

7°TYP
DIMENSIONS ARE IN MILLIMETERS

NOTES:

- GAGE PLANE
A. CONFORMS TO EIAJ EDR-7320 REGISTRATION,

ESTABLISHED IN DECEMBER, 1998. P d -
B. DIMENSIONS ARE IN MILLIMETERS. 1
C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD

FLASH, AND TIE BAR EXTRUSIONS. 0.60£0.15

1.95 SEATING PLANE

0°-8° TYP

M16DRevB1 DETAIL A

16-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
Package Number M16D

7 www.fairchildsemi.com
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PhyS ical Dimensions inches (millimeters) unless otherwise noted (Continued)

oo 1

o
T,

LAND PATTERN RECOMMENDATION

DIMENSIONS METRIC ONLY

GAGE PLANE

e

\ SEATING PLANE

L—»— 0.6 £ 0.1

DETAIL A
TYPICAL, SCALE: 40X

,— SEE DETAIL A
\

00_30&

8 [=[0.2]C[B]A]

ALL LEAD TIPS

PIN #1 IDENT.

[=]0.1]c}

ALL LEAD TIPS

(0.90)
[

| | ]I 1MAXTYP:J\ : }IKIJ_

- |<-> Q.65 TYP 0101005TYP
~— 0.19 - 0.3

0 TYP

R CINECIEC)

16-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153,

Package Number MTC16

0.09-0.20 TYP

MTC16 (REV C)

4.4mm Wide
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Physical Dimensions inches (millimeters) un

less otherwise noted (Continued)

| 0.740 - 0.780 0090
18.80-19.81 0,090
( e Bl o5
INDEX
AREA
0.250£0.010
{6.35020.254)
PIN NO. 1 PIN NO. 1
IDENT [DENT
OPTION 0 OPTION 02 0.065
0.13040.005 e
_0.1500.005 0.060 40 TYP 0.300 - 0.320 1.651)
| (3:302%0.127) *I I“ (1528 P /'\ OPTIONAL 4‘ {7.620-8.128) 1
0.145 = 0.200 1] [ \l
{3.685-5.080) y }
[ ] 952 5° 0.008- 0016
[ || orods0 .008= 0.
0.020 oy 907z 4% TP (0203=0.408) """
(0.508) [« 020 ]
0.125-0.150 0.03040.015 (7.112)
(3.175-3.810) LT T 07622 0.381) MIN
0.014-0.023 0.100£0.010 (0.325+0-040
(0.356 - 0.584) 0.050£0.010 (2.54020.254) 0018 N16E (REV F)
ne {1.27020.254) P (8.255% 10 .%18 q)
TYP .

16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300” Wide
Package Number N16E

Fairchild does not assume any responsibility for use of an

y 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 CORPORATION. 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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