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® 3-State Outputs Drive Bus Lines or Buffer SN54LS’, SN54S’ . .. J OR W PACKAGE
Memory Address Registers SN74LS240, SN74LS244 . .. DB, DW, N, OR NS PACKAGE
SN74LS241 ... DW, N, OR NS PACKAGE
® PNP Inputs Reduce DC Loading SN74S’ ... DW OR N PACKAGE
® Hysteresis at Inputs Improves Noise (TOP VIEW)
Margins il ) 20/l Ve
description 1AL L2 10]] 2G/2G1
2v4(]3 18[] 1v1
These octal buffers and line drivers are designed 1A2 [} 4 17[] 2A4
specifically to improve both the performance and 2Y3(]s 16[] 1y2
density of three-state memory address drivers, 1A3 (] 6 15[] 2A3
clock drivers, and bus-oriented receivers and 2y2 |7 14]] 1Y3
transmitters. The designer has a choice of 1A4 (] 8 13[] 2A2
selected combinations of inverting and 2Y1 (]9 12]] 1v4
noninverting outputs, symmetrical, active-low GND [] 10 11]] 2A1
output-control (G) inputs, and complementary
output-control (G and G) inputs. These devices T 2G for 'LS241 and 'S241 or 2G for all other drivers.

feature high fan-out, improved fan-in, and 400-mV
noise margin. The SN74LS’ and SN74S’ devices

can be used to drive terminated lines down to SN54LS’, SN54S’ . . . FK PACKAGE
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T 2G for 'LS241 and 'S241 or 2G for all other drivers.

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.

PRODUCTION DATA information is current as of publication date. . Copyright 0 2002, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments l On products compliant to MIL-PRF-38535, all parameters are tested
ard warranty. Production pr ing does not r ily include IEXAS unless otherwise noted. On all other products, production

testing of all parameters. processing does not necessarily include testing of all parameters.
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schematics of inputs and outputs

'LS240, 'LS241,’'LS244

'S240,'S241, 'S244

Vce — vVce

9 kQ NOM

Input
Input

EQUIVALENT OF EACH INPUT EQUIVALENT OF EACH INPUT

—-

Req

G and G inputs: Rgq = 2 kQ NOM

Ainputs: Req = 2.8 kQ NOM

TYPICAL OF ALL OUTPUTS

Vce

Output

GND

'LS240.°LS241,’LS244: R =50 Q NOM
'S240, ‘'S241, S244: R =25 Q NOM
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logic diagram

'LS240, 'S240 'LS241,'S241
-1
1G C‘b -1
1G I
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1AL 1v1 E
4& 1A1 2 8 11
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1A2 1v2 E
# 1ap 4 16 1v2
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6 14 »
1A3 13

— 1
2G

8 ll\/E 12

1A4 o 1y4

1a4 8 l/lﬂ't 12 1va
0@ 26 29 Il>

—®

9
—

2A1 114&0— 14% 2v1
D D

2A2 Lﬁ " av2 2A2 Lﬁ " ov2
e — o

2A3 LBO— 5 ova 2A3 154% 5 ov3

3
2aq 7 2Y4 a4 7 3 ava

'LS244,°S244

Pin numbers shown are for DB, DW, J, N, NS, and W packages.
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)’

Supply voltage, Vo (SEE NOTE 1) ..ot e e 7V
INPUE VORAGE, VI LS . e 7V
S T 55V

Off-state OULPUL VOITAGE . . .. ..ot e e e e e e e e e e e et 55V
Package thermal impedance, 635 (see Note 2): DB package ................. ... ... .. ... 70°C/W
DWopackage .........coiiiiiiiiiinnnnnn,. 58°C/W

Npackage .......... oo 69°C/W

NSpackage ............cciiiiiiiiinnnnnnn. 60°C/W

Storage temperature range, Tggg ..« v v —65°C to 150°C

T Stresses beyond those 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. Voltage values are with respect to network ground terminal.
2. The package thermal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions

SN54LS’ SN74LS’
MIN  NOM MAX MIN  NOM MAX UNIT
Vce Supply voltage (see Note 1) 4.5 5 55| 4.75 5 525 \Y
VIH High-level input voltage 2 2 \Y
VIL Low-level input voltage 0.7 0.8 \%
loH High-level output current -12 -15 mA
loL Low-level output current 12 24 mA
TA Operating free-air temperature -55 125 0 70 °C
NOTE 1: Voltage values are with respect to network ground terminal.
I
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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER t SNSALS SN7ALS UNIT
TEST NDITION
STCo ONS MIN TYPf MAX| MIN TYPF MAX
VK Vce = MIN, I|=-18 mA -15 -15| v
Hysteresis
Vce = MIN 0.2 0.4 0.2 0.4 \%
(VT+— V1) cc
Vcc_= MIN, VIH=2V, V|L = MAX, 24 34 24 34
IoH =-3mA
VOH \
Vce = MIN, ViH=2V, VIL=05YV, 2 2
loH = MAX
= = loL =12 mA 0.4 0.4
VoL Vee = MIN, VIH=2V, oL v
VIL = MAX loL =24 mA 0.5
Ve = MAX, _ -
lozH ViL = MAX VIH=2V, Vo=27V 20 20 HA
Ve = MAX, _ _
lozL Vil = MAX VIH=2V, Vo =04V —20 20| pA
I Ve = MAX, VI=7V 0.1 0.1 mA
IIH Ve = MAX, V=27V 20 20 MA
L Vcc = MAX, ViL=04V -0.2 -0.2 mA
los® Vce = MAX, —-40 -225 —-40 -225 mA
Outputs high All 17 27 17 27
Outouts | 'LS240 26 44 26 44
= utputs low
Icc Ve = MAX, P 'LS241, 'LS244 27 46 27 46| mA
Output open
) 'LS240 29 50 29 50
Outputs disabled
'LS241,°'LS244 32 54 32 54
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
f All typical values are at Voc =5V, Ta = 25°C.
8§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
switching characteristics, Vcc =5V, Tp = 25°C (see Figure 1)
'LS240 'LS241,°'LS244
PARAMETER TEST CONDITIONS UNIT
MIN TYP  MAX MIN TYP MAX
tPLH 9 14 12 18
R =667 Q, C| =45 pF ns
tPHL L L=%P 12 18 12 18
t 20 30 20 30
PZL R =667 Q, CL=45pF ns
tpzH 15 23 15 23
t 10 20 10 20
PLZ RL =667 Q, CL=5pF ns
tPHZ 15 25 15 25
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recommended operating conditions

SN54S’ SN74S’
MIN  NOM MAX MIN  NOM MAX UNIT
\ele Supply voltage (see Note 1) 4.5 5 55| 4.75 5 5.25 \%
VIH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -12 -15 mA
loL Low-level output current 48 64 mA
External resistance between any input and V¢ or ground 40 40 kQ
TA Operating free-air temperature (see Note 3) -55 125 0 70 °C

NOTES: 1. Voltage values are with respect to network ground terminal.
3. An SN54S241J operating at free-air temperature above 116°C requires a heat sink that provides a thermal resistance from case
to free air, Rgc, of not more that 40°C/W.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER T SNSAS SN7As UNIT
TEST CONDITIONS
MIN TYPE MAX| MIN TYPF MAX
ViK Vce = MIN, I|=—-18 mA -1.2 -12| v
Hysteresis
V = MIN 0.2 0.4 0.2 0.4 \Y
(VT+-VT) cC
Vce = MIN VIH=2V, ViL=0.8YV,
2.7
IoH = -1 mA
Vce = MIN, VIH=2V, ViL=0.8YV,
VOH lon = -3 mA 24 34 24 34 %
Vce = MIN, VIH=2V, ViIL=0.5YV, 2 2
IOH = MAX
Ve = MIN, VIH=2V, VIL=0.8YV,
VoL o, = MAX 0.55 055 Vv
Ve = MAX, VIH=2V, _
lozH Vi, =0.8V Vo=24V 50 50 HA
Vee = MAX, VIH=2V, _
lozL V|| =0.8V Vo=05V -50 -50 MA
Iy Vee = MAX, V|=55V 1 1] mA
IH Vee = MAX, Vi=27V 50 50| pA
Any A —400 —400| pA
hL Vee = MAX, Vi=05V
Any G -2 -2 mA
los® Ve = MAX -50 —225| -50 225 mA
. 'S240 80 123 80 135
Outputs high
'S241,S244 95 147 95 160
= 'S240 100 145 100 150
Icc Ve = MAX, Outputs low mA
Output open 'S241,°'S244 120 170 120 180
. 'S240 100 145 100 150
Outputs disabled
'S241,'S244 120 170 120 180

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ All typical values are at Voc = 5V, Ta = 25°C.
§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
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switching characteristics, Voc =5V, Ta = 25°C (see Figure 2)

'S240 'S241,°'S244
PARAMETER TEST CONDITIONS VI P VAX N P WAX UNIT

tPLH 4.5 7 6 9

R =90 Q, C =50 pF ns
tPHL L L=>0P 4.5 7 6 9
tpzL 10 15 10 15

R =90 Q, C =50 pF ns
p— L L=>0P 65 10 8 12
t 10 15 10 15
PLZ RL =90 Q, CL=5pF ns
tPHZ 6 9 6 9
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PARAMETER MEASUREMENT INFORMATION
SERIES 54LS/74LS DEVICES

Vee

Test RL
Test v Point S1
Point CcC
v From Output
cC Under Test (see Note B)
RL cL L
From Output RL (see Note A) 7|
Under Test (see Note B) From Output Test
CL Under Test Point =
(see Note A) CL
(see Note A) I gsz
LOAD CIRCUIT LOAD CIRCUIT LOAD CIRCUIT

FOR 2-STATE TOTEM-POLE OUTPUTS

High-Level
Pulse 1.3V 1.3V
\ \
[ tw —»
\ \
Low-Level 13V 13V
Pulse
VOLTAGE WAVEFORMS
PULSE DURATIONS
————— 3V
Input 1.3V 1.3V

In-Phase
Output
(see Note D)

Out-of-Phase | \ VOH
Output 1.3V 1.3V
(see Note D) ——— VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.
B. All diodes are 1N3064 or equivalent.

FOR OPEN-COLLECTOR OUTPUTS

FOR 3-STATE OUTPUTS

Timing 3V
Input 13v
—————— oV
> th
tsy —4—P \
\ ———3V
Input
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output
Control
(low-level
enabling) ‘

tPZL—’? ¥ e—tpz

\ | |
Waveform 1 \ | =15V
(see Notes C ‘ 13V | v v
and D) ‘ / — — ——VoL+03
| ‘ VoL

tpzH—» 4— B |—tpyz

\ |
——V,
Waveform 2 | — _q_' VoH-0.3V
(see Notes C 1.3V N
and D) =15V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

C. 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.

@mmo

S1and S2 are closed for tp|_ H, tpHL, tPHZ, @nd tpz; S1is open and S2 is closed for tpzp; S1is closed and S2 is open for tpz| .
Phase relationships between inputs and outputs have been chosen arbitrarily for these examples.

All input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, ty <15 ns, tf< 6 ns.
The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuits and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION
SERIES 54S/74S DEVICES

vVce
Test RL
Test s1
Point Vce
V. From Output
cC Under Test (see Note B)
RL cL |
From Output RL (see Note A) 7™
Under Test
(see Note B) From Output Test
CL Under Test Point =
(see Note A) CL
(see Note A) I 552
LOAD CIRCUIT LOAD CIRCUIT LOAD CIRCUIT
FOR 2-STATE TOTEM-POLE OUTPUTS FOR OPEN-COLLECTOR OUTPUTS FOR 3-STATE OUTPUTS
High-Level Timing 3V
Pulse 15V 1.5V Input 1.5V
‘ PRV oV
— tyy — 4—P— th
‘ | tsy —4— \
Low-Level D | 3V
ow-Leve 15V 15V ata 1.5V 1.5V
Pulse Input
oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATIONS SETUP AND HOLD TIMES
Output
Control
_____ 3V (low-level
Input 15V 1.5V enabling) |

| ov tPZL—D? —  — [e—tpz

tPLH —i— > tpHL | o
Waveform 1 ‘ || =15V
In-Phase (see Notes C | 15V \
Output X . and D) ‘ —_—_V_ VOL +05V
(see Note D) | | oL

tpzH —» 4— —» |—tpyz

\ \
\ | — — VOH
Out-of-Phase \ VOH Waveform 2 ———VoH-05V
Output 15V 15V (see Notes C 15V =15V

(see Note D) ——— VoL and D)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

NOTES: A. Cy includes probe and jig capacitance.

B. All diodes are 1N3064 or equivalent.

C. 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.

D. SlandS2 are closed for tp| H, tpHL. tPHZ, @nd tpz; S1is open and S2 is closed for tpzp; S1is closed and S2 is open for tpz|_.

E. Allinputpulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q; ty and tf< 7 ns for Series
54/74 devices and t; and tf < 2.5 ns for Series 54S/74S devices.

F. The outputs are measured one at a time with one input transition per measurement.

Figure 2. Load Circuits and Voltage Waveforms
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APPLICATION INFORMATION

DRIVER LONG-LINE »| RECEIVER
1/8 'LS241/'S241 REPEATER REPEATER REPEATER l 1/8 'LS241/'s241

INPUT 1/8 'LS241/'S241 1/8 'LS241/'S241 1/8 'L.S241/'S241 t OUTPUT
t do D -t D ode t ade
-CL T T T

|l
l

INPUT OUTPUT INPUT  OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT
'LS241, 'S241 USED AS REPEATER/LEVEL RESTORER

CONTROL OR MICROPROGRAM ROM/PROM
(o]

MEMORY ADDRESS REGISTER

ﬁs?tdr i ey
l'sz4o 0/ AL O,
a ® . *
OUTPUT l D
CONTROL |
4>

L___+____“__ _______

SYSTEM AND/OR MEMORY-ADDRESS BUS

’L$240/'S240 USED AS SYSTEM AND/OR MEMORY BUS DRIVER-4-BIT
ORGANIZATION CAN BE APPLIED TO HANDLE BINARY OR BCD

FL5240/'8240~}
| w
| 1/4'1.5241/'S241 PARTY-LINE 1/4'LS241/'S241
[ DRIVER  MULTIPLE-INPUT/OUTPUT BUS DRIVER
__.I T | r“‘_""ﬂ
-— FROM
QUTPUT [ ) S INPUT A —— | I INPUT B
PORTS ‘ D;JSA TO OTHER I | : 0 OTHER
- TOO
Tﬁ—-‘_ BUFFERS % | | " BUFFERS
| s | OUTPUT A | : OUTPUT B
ey ' '
s I ‘ o\ !
| G | OUTPUT-PORT | |
| CONTROL L b =4
.| I < — Vv
BUS RECEIVERS BUS
| | CONTROL  INPUT OUTPUT  CONTROL
I H H B A L L
1 10 H L B B H L
— L L A B H H
P 3 | pDATA L H A A L H
o | |} o BUS H L  NONE NONE L H
| | PARTY-LINE BUS SYSTEM
L—l " WITH MULTIPLE INPUTS, OUTPUTS, AND RECEIVERS
| ls
G | inpUT-PORT
| CONTROL
[

INDEPENDENT 4-BIT BUS DRIVERS/RECEIVERS
IN A SINGLE PACKAGE
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