SN54AHCT257, SN74AHCT257
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

SCLS351D — MAY 1996 — REVISED JULY 1998

® Inputs Are TTL-Voltage Compatible SN54AHCT257 ... J OR W PACKAGE
® EPIC™ (Enhanced-Performance Implanted SN74AHCT257 ... DETD:,; B%V;\l » OR PW PACKAGE
CMOS) Process
® Package Options Include Plastic AB| 1 v 16]] Voc
Small-Outline (D), Shrink Small-Outline 1A[]2 15[] OE
(DB), Thin Very Small-Outline (DGV), Thin 1B []3 14]] 4A
Shrink Small-Outline (PW), and Ceramic 1Y [] 4 13[] 4B
Flat (W) Packages, Ceramic Chip Carriers 2A[]s 12[] 4Y
(FK), and Standard Plastic (N) and Ceramic 2B[]s 11]] 3A
(J) DIPs 2y [l7 10]] 3B
. GND [] 8 of] 3y
description
These quadruple 2-line to 1-line data SN54AHCT257 . . . FK PACKAGE
selectors/multiplexers are designed for 4.5-V to (TOP VIEW)

5.5-V Ve operation.
CcC op < |u\3 o 8 |8

The ’AHCT257 devices are designed to multiplex <z >
signals from 4-bit data sources to 4-output data (==
lines in bus-organized systems. The 3-state 1B [] 4 32120 1918[ 4A
outputs do not load the data lines when the 1Y[5 17[1 4B
output-enable (OE) input is at the high logic level. NC [ 6 16[] NC
To ensure the high-impedance state during power 2a 7 15[] 4v
up or power down, OE should be tied to Vgg 2B []8 o 10 11 12 1314[ 3A
through a pullup resistor; the minimum value of o o o o
the resistor is determined by the current-sinking X22%8
capability of the driver. V)
The SN54AHCT257 is characterized for NG~ Nolmternal connection
operation over the full military temperature range
of —55°C to 125°C. The SN74AHCT257 is
characterized for operation from —40°C to 85°C.
FUNCTION TABLE
INPUTS OUTPUT

OE AB A B

H X X X z

L L L X L

L L H X H

L H X L L

L H X H H

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

EPIC is a trademark of Texas Instruments Incorporated.

Copyright © 1998, Texas Instruments Incorporated
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design phase of development. Characteristic data and other l
specifications are design goals. Texas Instruments reserves the right to
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SN54AHCT257, SN74AHCT257

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

WITH 3-STATE OUTPUTS

SCLS351D — MAY 1996 — REVISED JULY 1998
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T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for the D, DB, DGV, J, N, PW, and W packages.

logic diagram (positive logic)
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Pin numbers shown are for the D, DB, DGV, J, N, PW, and W packages.
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SN54AHCT257, SN74AHCT257
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

SCLS351D — MAY 1996 — REVISED JULY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Voo - - v v -05Vto7V
Input voltage range, Vi(see Note 1) ... .. . —-05Vto7V
Output voltage range, Vo (see Note 1) ... . -05VtoVgec +0.5V
Input clamp current, LK (V1< 0) oo e —20 mA
Output clamp current, logk (VO <0 0r Vo > VEE) - o i i +20 mA
Continuous output current, lo (Vo =010 VEG) o v it +25 mA
Continuous currentthrough Voo or GND ... ... 50 mA
Package thermal impedance, 6 5 (see Note 2): Dpackage ............... ... ... ... ... .. ... 113°C/W
DBpackage .......... ... ... ... 131°C/W
DGVpackage ..........c.cooiiiiiiiin., 180°C/W
Npackage ..........coo i, 78°C/W
PWpackage ........... .. .. 149°C/W

................................................... —65°C to 150°C

T Stresses beyondthose listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51, except for through-hole packages, which use a trace
length of zero.

Storage temperature range, Tgiq

recommended operating conditions (see Note 3)

SN54AHCT257 | SN74AHCT257 UNIT
MIN MAX MIN MAX

Vce Supply voltage 4.5 55 4.5 5.5 \
VIH High-level input voltage 2 2 A
VIL Low-level input voltage 0.8 0.8 \
7 Input voltage 0 5.5 0 55 \
Vo Output voltage Vco Vco A
IoH High-level output current -8 -8 mA
loL Low-level output current 8 8 mA
At/Av Input transition rise or fall time 20 20 ns/V
TA Operating free-air temperature —-55 125 —40 85 °C

NOTE 3: All unused inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN54AHCT257, SN74AHCT257
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

SCLS351D — MAY 1996 — REVISED JULY 1998

electrical characteristics over recommended

otherwise noted)

operating free-air temperature range (unless

Ta =25°C SN54AHCT257 | SN74AHCT257
PARAMETER TEST CONDITIONS Vce UNIT
MIN TYP MAX MIN MAX MIN MAX
loH = —-50 pA 4.4 45 4.4 4.4
VOH 45V A
loH =—-8 mA 3.94 3.8 3.8
loL =50 pA 0.1 0.1 0.1
VoL 45V \Y%
oL =8 mA 0.36 0.44 0.44
1] V| =Vgg or GND 55V +0.1 +1 +1 pA
lcc V| = Vgg or GND, Io=0 55V 4 40 40 pA
One inputat 3.4 V,
AICCT Other inputs at Vg or GND 55V 135 15 15 mA
loz Vo = Vg or GND 55V +0.25 +25 25 uA
Gj V| =Vgg or GND 5V pF
T This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vg .
switching characteristics over recommended operating free-air temperature range,
; VCC =5V 0.5V (unless otherwise noted) (see Flgure 1)
11| SN54AHCT257
FROM TO LOAD
— -— O
> PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta =25°C MIN MAX UNIT
L MIN TYP MAX
t *
ﬂ: PLH* AorB Y CL=15pF ns
(o tPHL
t «
- P"H* A/B Y CL=15pF ns
[®) tPHL
1 * —
: PZH* OE Y CL=15pF ns
0 tpzL
t * —
oc tPLZ
1
D— PLH AorB Y CL =50pF ns
tPHL
1
PLH A/B Y C|L =50pF ns
tPLH
t J—
tpzL
1 J—
PHZ OE Y C| =50pF ns
tpLz

* On products compliant to MIL-PRF-38535, this parameter is not production tested.
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SN54AHCT257, SN74AHCT257
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

SCLS351D — MAY 1996 — REVISED JULY 1998

switching characteristics over recommended operating free-air temperature range,
Vee =5V £0.5V (unless otherwise noted) (see Figure 1)

SN74AHCT257
FROM TO LOAD o
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta =25°C MIN MAX UNIT
MIN TYP MAX
t
PLH AorB Y CL=15pF ns
tPHL
1 —
PLH A/B Y CL=15pF ns
tPHL
t
s OE Y CL=15pF ns
tpzL
t —
PHZ OF Y CL =15pF ns
tPLz
1
PLH AorB Y CL =50 pF ns
tPHL
t —
tPLH
t —_
PZH OF Y C| =50 pF ns
tPzL
t —
PHZ OE Y CL =50pF ns
tPLz
noise characteristics Vog =5V, C = 50 pF, Ta = 25°C (see Note 4)
SN74AHCT257
PARAMETER UNIT
MIN MAX
VoL(p) Quiet output, maximum dynamic Vo \
VoL(v) Quietoutput, minimum dynamic VoL \
VOH(v) Quiet output, minimum dynamic VoOH \
VIH(D) High-level dynamic input voltage \
VIL(D) Low-level dynamic input voltage \
NOTE 4: Characteristics are for surface-mount packages only.
operating characteristics, Vocc =5V, Ta =25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance No load, f=1MHz pF
3 13
EXAS
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SN54AHCT257, SN74AHCT257
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

SCLS351D — MAY 1996 — REVISED JULY 1998

PARAMETER MEASUREMENT INFORMATION

o Vce
S1
= O Open
From Output Test From Output RL,VV‘I\' ke / P TEST s1
Under Test Point Under Test l GND tPLH/TPHL Open
CL CL tpLZ/tPZL Vce
(see Note A) I (see Note A) I tPHZ/tPZH GND
Open Drain Vce
LOAD CIRCUIT FOR LOAD CIRCUIT FOR
TOTEM-POLE OUTPUTS 3-STATE AND OPEN-DRAIN OUTPUTS
————Vcc
Timing Input 1.5V
— ty —— I ov
I | >t
| | Vce tsy —e— |
| Vece
Input 1.5V 15V Data Input 15V 15V
ov ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
_____ Vee Output Vec
Input 15V 15V Control X1 5V X1 5V
ov ov
| ! tpzL — |
PZL
tPLH —fe—» le—>— tpHL output || tpz e
| —— v -V,
In-Phase [ 50% VI 50% VCCOH Waveform 1 | cc
Output °YCC v S1atVcc | VV
| | oL (see Note B) | IQ—_ ——— VoL
t
1PHL —j¢—>! le—>— tpLH oz T2
| I VOH Output | — — —— Von
Out-of-Phase Waveform 2 VoH-0.3V
Output KsO% Vee Z 50% Vce S1at GND 7“ 50% Vcc i oy
——— VoL (see Note B) =
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

NOTES: A. C| includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, 1, <3 ns, <3 ns.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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