TYPES SN541.5240, SN54LS241, SN54LS244, SN545240, SN545241, SN545244,
SN74L5240, SN74LS241, SN74LS244, SN745240, SN745241, SN745244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

REVISED APRIL 1985

e 3-State Outputs Drive Bus Lines or Buffer
Memory Address Registers

* PNP inputs Reduce D-C Loading

o Hysteresis at Inputs Improves Noise Margins

description

These octal buffers and line drivers are designed
specificaily to improve both the performance and densi-
ty of three-state memory address drivers, clock drivers,
and bus-oriented receivers and transmitters. The
designer has a choice of selected combinations of inver-
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
SN74S’ can be used to drive terminated lines down to
133 ohms.

The SN54' family is characterized for operation over the
full military temperature range of —55°C to-125°C. The
SN74° family is characterized for operation from 0°C to
70°C.

SN54LS’, SN54S’ ... JPACKAGE

SN74LS’, SN74S’ ... DW.JORN PACKAGE
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*2G for 'LS241 and ‘S241 or 2G for all other drivers. S
schematics of inputs and outputs ' w
‘L8240, 'LS241, 'LS244 'S240, ‘€241, 'S244 c
EQUIVALENT OF EQUIVALENT OF TYPICAL OF ALL wad
EACH INPUT EACH INPUT OUTPUTS ":
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INPUT T INPUT - OUTPUT
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Gand G inputs: Req =2k NOM ‘LS240, 'LS241, 'L.S244;
Ainputs: Rgq = 2.8 kil NOM R =50 NOM
‘S240, 'S241, 'S244
R =254 NOM
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TYPES SN54LS240, SN54LS241, SN54LS244, SN545240, SN54S241, SN545244,
SN74LS240, SN74LS241, SN74LS244, SN745240, SN745241, SN745244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

logic symbols

'LS240, '$240 ‘L8241, 'S241 ‘L8244, 'S244
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Pin numbers shown on logic notation are for DW., J or N packages.
absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
Supply voltage, Vo (see Note 1)
INPUL VOITage: "LS CiFCUITS. . o o vttt ettt e ettt e e e
B ot L1 - O
Off-state OULPUT VOITAge . . . .. .. vt
Operating free-air temperature range: SN54LS’, SN54S’ Circuits ....... ... ne —-55Ct0 125 C
SN74LS', SN74S5" Circuits . .. ... .o 0°'Cto70°C
SLOrage teMPErature FANGE . . .. ..o v e e et e e n s e e e e oo e e s e et —65Cto 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
’J’
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TYPES SN54LS240, SN54L5241, SN54LS244, SN74LS240, SN74LS241, SN74LS244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

PARAMETER SN54LS’ SN74LS’ UNIT
MIN NOM MAX | MIN NOM MAX
Ve  Supply voltage (see Note 1) 4.5 5 55 | 4.75 5 5.6 \
V|H High-level input voltage 2 2 v
V|p Low-level input voltage 0.7 08 v
IgH High-level output current -12 ~ 15 mA
loL  Low-level output current 12 24 mA
Ta  Operating free-air temperature — 55 125 o] 70 C
NOTE 1: Voltage values are with respect 10 network ground terminal.
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONSt SNSALS SN74LY UNIT
MIN TYP$ MAX [ MIN TYP} MAX
Vik Vee = MIN, I = —18mA -15 —15 v
Hysteresis Veg = MIN 02 04 02 04 v
(Vrs -Vl
VeemMIN. - Vi=2Y, ViL = Max, 24 34 24 34
von lgH = —3mA v
Vce = MIN, ViH=2V, V=05V, R 9
IoH = MAX
Vee = MIN, Vig=2V, lgL=12mA 0.4 04
Voo v
VL = MAX oL = 24 mA 0.5
lozH Vee = MAX, ViH=2V, Vg =27V 20 20 N
lozL Vi = MAX Vo -04V ~20 “20 | ¥
I Ve = MAX, V=7V 0.1 01 | mA
I Ve = MAX, V=27V 20 20 | wA 3
I Vec = MAX, ViL=04V —02 ~02 | mA
105§ Vce = MAX — 40 —225 | - 40 225 | mA
Outputs high All 1727 17 27 [7]
15240 % 44 % 44 w
! Qutputs low | Vg = MAX, ‘Ls241, ‘L5244 27 46 27 46 | mA Q
cc Qutput open - —-—
Al outputs L5240 29 50 29 . 50 >
disabled 'LS241, 'LS244 32 54 32 54 g
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. -
t Al typical values are st Ve =5 V, T = 25°C. [
& Not more than one output should be shorted at a time, and duration of the short-circuit should nat exceed one second. '_
switching characteristics, Voc =5 V, TA = 25°C
PARAMETER TEST CONDITIONS L5240 L5241, 15244 UNIT
MIN TYP MAX | MIN TYP MAX
tPLH 9 14 12 18 ns
tPHL Se: ;0627;1’ CL =45 pF 12 18 12 18| ns
tpzL 20 30 20 30 | ns
tpzH 15 23 15 23 | ns
tpLZ R =667 @, CL=5pF, 10 20 10 20 ns
tPHZ See Note 2 15 25 15 25 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms
Texas ¥
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TYPES SN545240, SN545241, SN545244, SN745240, SN74S241, SN745244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

P ARAMETER SN54S’ SN74S’ UE
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage, {see Note 1) 4.5 5 5.5 4.75 5 5.25 \
ViH High-leve! input voltage 2 2 A\
ViL Low-level input voltage 08 08 v
IoH High-level output current - 12 - 15 mA
oL Low-level output current 48 64 mA
External resistance between any input and Vg of ground 40 40 kSt
Ta  Operating free-air temperature {see Note 3) — 55 125 0 70 °C

NOTES: 1. Voltage values are with respect to netwark ground terminal.
3. An SNS4S5241J operating at free-air temperature above 116°C requires a heat sink that provides a thermal resistance from case 1o
free-air Rgca. of not more than 40°C/W.

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

w

SN54S’ SN74S’
PARAMETER TEST CONDITIONS? UNIT
Min_ TYPE Max | miN TYPE MAX
VK Ve = MIN, Ij = —18mA —1.2 2] v
Hysteresis
Veg = MIN 02 04 02 04 v
(Vg = V)
Vee = MIN, Vip=2V, V=08V, 07
loH =—1mA )
v = MIN, Vig=2V, ViL=08V,
VoH cc iH - 24 34 24 34 v
IoH=—3mA
Vee = MIN, ViH=2V. V|L=05V, 5 )
I0H = MAX
Vege = MIN, V=2V, ViL=08V,
VoL cc H I 055 055 | v
lgL = MAX
10zZH Ve = MAX, ViH=2V. Vo =24V 50 50 A
TozL ViL=08V, [Vo-05V 50 50| "
Iy Ve = MAX, V| =55V 1 1 mA
I Vee - MAX, V=27V 50 50 | pA
Any A — 400 — 400 HA
| v = MAX, V=05V
L Any G cc ! -2 —2 mA
105§ Vee = MAX — 50 ~226 | —50 ~226 | mA
. '$240 80 123 80 135
Qutputs high
'$241,'S244 95 147 95 160
‘8240 100 145 100 150
I Outputs low \Y =MAX, Qutputs open A
cc cc e 5241, ‘5244 20 170 120180 |
Outputs '$240 100 145 100 150
disabled '5241, 'S244 120 170 120 180
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
1 All typical values are at Ve =5 V, 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.
l
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TYPES SN545240, SN54S241, SN545244, SN745240, SN745241, SN745244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

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

'$240 ‘S241, 'S244
PARAMETER TEST CONDITIONS unNIT
MIN TYP MAX |MIN TYP MAX
tPLH 4.5 7 6 9 ns
Ry =909, C =50pF,
t 45 7 <] 9 n
PHL See Note 4 s
1PZL 10 15 10 15 ns
1PZH 6.5 10 8 12 ns
tpLZ RL=90Q, CL =5pF, 10 15 10 15 ns
tPHZ See Note 4 6 9 6 9 ns
NOTE 4: See General Information Section for foad circuits and voltage waveforms
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TYPES SN54LS240, SN54LS241, SN54LS244, SN545240, SN545241, SN545244
SN74L5240, SN74L5241, SN74LS244, SN745240, SN74S241, SN745244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

w
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L5241, '5241 USED AS REPEATER/LEVEL RESTORER
CONTROL OR MICROPROGRAM ROM/PROM
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SYSTEM AND/OR MEMORY-ADDRESS BUS
'L5240/°5240 USED AS SYSTEM AND/OR MEMORY BUS DRIVER—4.BIT
ORGANIZATION CAN BE APPLIED TO HANDLE BINARY OR BCD
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PARTY-LINE BUS SYSTEM
WITH MULTIPLE INPUTS, OUTPUTS, AND RECEIVERS
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INDEPENDENT 4-BIT BUS DRIVERS/RECEIVERS
IN A SINGLE PACKAGE
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