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INSTRUMENTS

necessarily include testing of all parametors.
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description 2va E 5 16f11v2
These octal buffers and line drivers are designed 1A3 [: 6 15[ |]2A3
specifically to improve both the performance and densi- 2Y2 [: 7 141]11v3
ty of three-state memory address drivers, clock drivers, 1a¢de  1302a2
and bus-oriented receivers and transmitters. The 2vY1 E 9 12 :] 1Y4
designer has a choice of selected combinations of inver- oo 11[J2a1
ting and noninverting outputs, symmetrical G (active-
low output control) inputs, and complementary G and G
inputs. These devices feature high fan-out, improved
fan-in, and 400-mV noise-margin. The SN74LS’ and SN54LS’, SN54S' . . . FK PACKAGE
SN74S’ can be used to drive terminated lines down to (TOP VIEW) 2
133 ohms. .
(V]
The SN54' family is characterized for operation over the < (SN
full military temperature range of —55°C t0-125°C. The z ﬁ I(‘!_J ;)Ig 8
SN74’ family is characterized for operation from 0°C to IO Q
70°C. 3212019 o
1A2[]4 18[1v1 q>,
2Y3{J5 17[]2A4 o)
1A3{) 6 16[]1y2
2v2f)7 15 (243 r_’
1a4{l8 14 []1v3 [
9 10 111213
r8gxyd
N (9N — N
*2G for ‘LS241 and ‘S241 or 2G for all other drivers.
schematics of inputs and outputs
‘LS240, 'LS241, 'LS244 '$240, 'S241, 'S244
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Gand G inputs: Req =2k NOM ‘L8240, 'LS241, 'LS244;
Ainputs: Regq = 2.8 k2 NOM R =50 2 NOM
'S240, 'S241, 'S244
R =25 NOM
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POST OFFICE BOX 655012 ¢ DALLAS, TEXAS 75265



SN54LS240, SN54LS241, SN5415244, SN545240, SN545241, SN545244,
SN7451240, SN74LS241, SN74LS244, SN745240, SN74S241, SN745244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

logic symbolst

‘LS240, 'S240 ‘LS241, 'S241 'LS244, 'S244
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PYPRR L) [ENPN 288 417 3 ova 24 07 B e
TThese symbols are in accordance with ANSIIEEE Std. 91-1984 and IEC Publication 617-12.
logic diagrams (positive logic)
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Pin numbers shown are for DW, J, N, and W packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VEG (58 NOTE 1) . oo s e tee ettt A"
1NPUL VOIagE: LS CIrCUITS. . o ... ov e vae et s e st A
PG GIFCUITS. + « « v e o v e e e es e e e e e e e e 55V
OFf-StAte OULPUL VOITAGE . «  « <+« v cv e e se e e e mm o s s s s et m s et 55V
Operating free-air temperature range: SN5ALS’, SNBAS Circuits ... ..o —55°Cto 125°C
SNT74LS’, SN74S CircUits . ... voeaens e 0°Cto 70°C
SUOrage TEMPETAtUIe FBINGE . . . - . . e v s enss o on s cs s et s s st st m —65°Cto 160°C
NOTE 1: Voltage values are with respect to network ground terminal.
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SN54L5240, SN54L5241, SN54LS244, SN74LS240, SN74LS241, SN7415244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54LS’ SN74LS’
PARAMETER UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage (see Note 1) 45 5 55 | 4.75 5 525 \"
ViH High-level input voltage 2 2 A\
ViL Low-evel input voltage 0.7 08 v
lgpH High-level output current - 12 - 15 mA
IgL Low-level output current 12 24 mA
TaA  Operating free-air temperature —55 125 0 70 °c
NOTE 1: Voltage values are with respect to network ground terminal.
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST (:()NDITIONS‘t SNSALS' SN74LS' UNIT
MIN TYP§ MAX | MIN TYP} MAX
Vik Vee = MIN, 1= —18mA -15 —-15 | Vv
Hysteresis Veg = MIN 02 04 02 04 v
Ve~ VT_d
Vee = MIN, ViH=2V, ViL = Max, 24 34 24 34
IoH = —3mA
Vo v
Vce = MIN, ViH=2V, ViL=05V, ) )
lgH = MAX
Vee = MIN, VIH=2V, loL=12mA 0.4 0.4
Vot v
Vi = MAX oL = 24 mA 0.5
lozH Vce = MAX, ViH=2V, V=27V 20 20 A
lozL V)L = MAX Vo =04V —20 —20 | *
I Vee = MAX, V=7V 0.1 0.1 | mA
I Vee = MAX, V=27V 20 20 HA
I Voo = MAX, V| =04V —0.2 -02 | mA
1os$ Ve = MAX —40 —225 | —-40 — 225 mA
Outputs high All 17 27 17 27
o i L Ver = MAX 'LS240 26 44 26 44
Ice utpdtslow | vee ‘ L5241, 'LS244 27 46 274 | mA
OQutput open
All outputs 'L.§240 29 50 29 50
disabled ‘L8241, 'LS244 32 54 32 54
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 Al typical values are at Voo =5 V, T = 25°C.
§ Not more than one output shoutd be shorted at a time, and duration of the short-circuit should not exceed one second.
switching characteristics, Vg =5V, Ta = 25°C
PARAMETER TEST CONDITIONS 15240 L5241, L5244 UNIT
ARA| MIN TYP MAX | MIN TYP MAX
tPLH 9 14 12 18 ns
= C =45pF,
tPHL AL =667 2, L=%ep 12 18 12 18 | ns
See Note 2
pZL 20 30 20 30 ns
1PZH 15 px] 15 23 ns
PLZ R =667 2, CL=5pF, 10 20 10 20 ns
tpHZ See Note 2 15 25 15 25 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
i Texas N 2693
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SN545240, SN545241, SN645244, SN74524
OCTAL BUFFERS AND LINE DRIVERS WITH 3-

0, SN748241, SN74S5244,
STATE OUTPUTS

recommended operating conditions

PARAMETER SNS4S SN74S° UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage, {see Note 1) 45 5 55 | 4.75 5 5.25 \Y
Vi High-level input voltage 2 2 A
Vi Low-level input voltage 0.8 08 \"
lgy High-level output current —-12 -15 mA
lgL Low-level output current 48 64 | mA
External resistance between any input and Vg or ground 40 40 k&2
Ta  Operating free-air temperature (see Note 3) —65 125 0 70 °c

NOTES: 1. Voltage values are with respect to network ground
3. An SN545241J operating at free-air ternperature al

electrical characteristics over recommended 0|

free-air Rgc A, of not more than 40°C/W.

terminal.

bove 116°C requires a heat sink that provide:

s a thermal resistance from case to

perating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS' SNSas il UNIT
MIN _TYPF MAX | MIN_TYP¥ MAX
Vik Ve = MIN, Ij=—18mA -1.2 -1.2 v
Hysteresis
Vee = MIN 02 04 0.2 04 v
(V14 - V)
Ve = MIN, Vig=2V, V=08V,
- cc H 1N 2.7
= loy=—1mA
Vee = MIN, ViH=2V, V|L=08V,
r VoH cc H I 24 34 24 34 v
U lopy=—3mA
Ve = MIN, ViR=2V, ViL=05V,
@ cCc tH IS 2 2
< 1oH = MAX
- Vce = MiN, ViH=2V, ViL=08V,
) VoL cc " I 0.55 085 | Vv
(4] loL = MAX
« 10ZH Veo- MAX, ViH=2V, Vo=24V 50 50 A
iozL Vi =08V, Vo-05V —50 “50 | "
1y Ve = MAX, V=55V 1 1 mA
hH Vge = MAX, Vy=27V 50 50 BA
] e Veo=MAX, V=05V —4%0 —400 | »A
LI A G ce ’ 1= —2 —2 | mA
los8 Ve = MAX - 50 —225 — 50 - 225 mA
. 'S240 80 123 80 135
Qutputs high
‘5241, 'S244 95 147 95 160
! Qutputs low v MAX Outputs 0 5240 100 145 190 150 mA
utputs lo = . u s open
cc i ce puts o 5241, '5244 120170 120 180
Outputs '$240 100 145 100 150
disabled ’'S241, ‘5244 120 170 120 180
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Vo = 6 V, Ta = 26°C.
§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
Texas 3
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SN545240, SN54S241, SN54S244, SN745240, SN748241, SN745244,
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

switching characteristics, Vcc =5 V, TA = 25°C

PARAMETER TEST CONDITIONS 5240 S241. 5244 UNIT
MIN TYP MAX | MIN TYP MAX
1PLH 45 7 6 9 ns
RL=908Q Cy =50 pF,

t ’ 45 7 6 9 n;

PHL See Note 4 >

tpPZL 10 15 10 15 ns

tPZH 6.5 10 8 12 ns

tPpLZ Ry =909, Cy =5pF, 10 15 10 15 ns

PHZ See Note 4 6 9 6 9 ns

NOTE 4: Load circuits and voltage waveforms are shown in Section 1.
(7]
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SN54LS240, SN541S241, SN54LS244, SN545240, SN54S241, SN545244,
SN74LS240, SN74LS241, SN74LS244, SN74S240, SN745241, SN745244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

DRIVER IA LONG-LINE ] RECEIVER
1/8 'L5241/'5241 REPEATER REPEATER REPEATER '|1/0 'LS241/'8241

D D 41 E 24 4 E
INPUT 1/8 'LS241/'8241 1/8 ‘LS241/'5241 1/8 '1.5241/°5241
-de cL

20V —— oy p———— = ey — g — —
16V — W - WY S W Wy ‘::/"t“ o
12v - -V o\ =\~ - ——
03V = —— e e e — e — e — e = —

INPUT OUTPUT INPUT OQUTPUT INPUT OUTPUT INPUT ouTPUT INPUT OUTPUT

‘L§241, ‘S241 USED AS REPEATER/LEVEL RESTORER

CONTROL OR MICROPROGRAM ROM/PROM
MEMORY ADDRESS REGISTER

|Ls§6/__ i e ey .
| 5240 |
|
) |
OUTPUT
2 CONTROL | |
_@ |
L___“____T______4__ __ =
3 \
r—- SYSTEM AND/OR MEMORV ADDRESS BUS
] 'L$240/'5240 USED AS SYSTEM AND/OR MEMORY BUS DRIVER-4-BIT
® ORGANIZATION CAN BE APPLIED TO HANDLE BINARY OR BCD
<
-
(2]
a
r'l.s;ao/'suo—}
| S§I l 1/4 'LS241/'5241 PARTY-LINE 1/4°LS241/'3241
| | DRIVER MULTIPLE-INPUT/OUTPUT BUS DRIVER
- —————
=17 FROM i N 1| ! -
OP%LPTUST ) | DATA INPUT A a 1 15 4 o INPUT B
| BUS TOOTHER l{ I | N o TO OTHER
-l— BUFFERS % i | » BUFFERS
| | OUTPUT A I O ouTPUTB
| :ﬁl ' I : |
I | o o
| G || OUTPUT-PORT | |
I CONTROL [ S S |
| | ,
BUS RECEIVERS BUS
| [ CONTROL  INPUT OUTPUT  CONTROL
| H H B A [
o H L B B H L
weor d To [ A B H H
.'»3';‘42 | DATA L H A A L H
| o BUS H L NONE NONE L H
| I PARTY-LINE BUS SYSTEM
| Q WITH MULTIPLE INPUTS, OUTPUTS, AND RECEIVERS
| G | INPUT-PORT
| CONTROL
L=
INDEPENDENT 4-BIT BUS DRIVERS/RECEIVERS
IN A SINGLE PACKAGE
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