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TYPES SN5415240,SN54LS241,SN64LS244,SN545240,8N5648241,
SN74LS240,SN741LS241,SN74L8244,8N748240,8N745241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

Typical  Typical Typical Propagation Typicst Typicat Power
loL ToH Deaiay Times Ensile/ Dissipation
{Sink {Source Disable {Enabled)
Curvent) Current) inverting Noninverting Times  inverting Noninverting
SN&4L S 12ZmA  —-12mA 105ns 12ns 18 ns 130 mw 136 mW
SN74LS’ 24mA —15mA 105ns 12 ns 18 ns 130 mw 135 mW
SN545° 48mA  —-12mA 45ns 8ns Sns 450 mW 638 mW
SN748° B4mA —15mA 45ns 6ns 9ns 450 mW 6538 mW
SN541.5240, SNB4S240 .. . J
e 3-State Outputs Drive Bus Lines SN74LS240, SN748240 .. .JOR N
or Buffer Memory Address Registers (TOP VIEW)

e P-N.P Inputs Reduce D-C Loading

o Hysteresis at Inputs Improves
Noise Margins
description

These octal buffers and line drivers are designed
specifically to improve both the performance and
density of three-state memory address drivers, clock
drivers, and bus-oriented receivers and transmitters.
The designer has a choice of selected combinations of
inverting and noninverting outputs, symmetrical G YA A2 VS A3 3 AR
(active-low output control) inputs, and comple-
mentary G and G inputs. These devices feature high SNB4L5241, SN548241 ... J
fan-out, improved fan-in, and 400-mV noise-margin. smuszu:gz:’s'::;). -JORN
The SN74LS’ and SN74S’ can be used to drive

. . 1y2 2A3 Y3 242 14 AL
terminated lines down to 133 ohms. wl [wl w1 [wl ol 2l In

schematics of inputs and outputs
‘LS240, °LS241, ‘L5244
EQUIVALENT OF TYPICAL OF ALL
EACH INPUT OUTPUTS /
Vee - (
INPUT
w - —— - Vee

ol - SNS4LS244 ... J
SN74L$244 ...JORN
TOP VIEW]
UTPUT ! )

M 28 av1 2M vz 243 W3 2Az v 2A1
'§240 "S241 ‘[_jj:- wl iwl {wl o] [u] (s] Iu] o] [relle

EQUIVALENT OF
EACH INPUT

ND

vee ~ % ~ % 7
INPUT e "LS240, ‘L5241, 'L5244; fg
R ~ 50 £ NOM
'$240,'5241:
R = 25 2 NOM
W6 1A1 2Y4 1AZ Y 1A3  2Y2 1AL Y1 OND
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TYPES SN54LS240,SN5415241,SN54LS244,
240,SN74LS241 SNT4LS244

SN74
BUFF

gls' AND LINE DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SNG4LS" SN74LS’
P,
ARAMETER MIN_NOM_MAX | MIN _Nom_max | UNIT
Supply voitage, Vg (ses Note 1) 4.5 5 55 ]4.76 5 52| Vv
High-level output current, Iy —12 —15 ] mA
Low-jeve! output current, ioy 12 24 | mA
[¢] g free-air e, A 56 125 0 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)
PARAMET! ! t BALE 7418
RAMETER TEST CONDIVIONS MIN %ﬂ MAX | MiN % max | UMY
ViH High-level input voltage 2 2 A
Vi Low-evel input volinge 0.7 0.8 v
“ViK____ Input clamp voltage Voo -MIN, )= —18mA =15 5] V
Hysteress \VTs — VT o = MIN_ 0.7 04 0.2 04 v
Vec=MIN— Vip=2V,
Vi = Vi mex, lope=—3ma | 24 34 24 34
v High-level output voitage 'VL—NTN 4 = \
OH i cc=MIN, V=2V, " 2
Vi =08V, I0H = MAX
Vec=MIN, |5 =12ma 4
VoL Low-level output voltage ViH=2V, ot 04 o v
Vi = Vi max loL =24 mA 05
Wum output currant,
10ZH high-lsvel voltage spplisd zcc::‘?x, Vo=27V 20 20
) OH-state output current, V"" . Ve =04 V kA
OZL  iou.lsvel voltage applied IL= ViLmax | Vo = 0. -20 -20
{nput current at maximum
1y input voltage Vee = MAX, V=7V 0.1 0.1 | mA
WK High-level input current, any input Vee = MAX, V=27V 20 20 HA
he Low-level input current Ve = MAX, Vi =04V -0.2 02| mA
los Short-circuit output current® Voo = MAX —40 ~225 | ~40 —225 | mA
ButputsRigh) o~ AT 323 L I ]
Outputs low ce L5240 26 A4 25 44 mA
icc  Supply current P L5241, 'LS244 27___a6 27 a6
All outputs v ¥ ‘LS240 29 50 29 50
disabled 'L$241, 'LS244 32 54 32 B4
For conditions shown st MIN or MAX, use the appropriate value under r ded op ing conditions.
$All typicel values acs st Vg = 5V, Tp ~ 25°C.
#Not more than one output should be shorted at a time, and duration of the short-circuit should not excesd ons second.
switching characteristics, Vcc =5V, TA=25°C
‘L8240 ‘LE241, 'LS244
PARAMETER TEST CONDITIONS MIN_ TYP MAX |MIN TYP MAX UNIT
Propagation delay time,
PLH  ow-to-high-evel output 5 ™ L
Propagation delay time, C| =45pf, Ry = 667 2,
PHL  high-to-iow-level output See Note 2 1z 18 L
tpZL Output ensble time to low level 20 30 20 0] ™
tpZH Qutput ensbis time to high level 15 23 16 23 ns
pL2 “Output diseble time from low level CL=6pF, R ~6870, 16 25 18 25|
tPHZ Output disable time from high level See Note 2 10 18 10 18 ns

NOTE 2: Load circult and voltage waveforms are shown on page 3-11,
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TYPES SNSAS240, SNG4S241, SN748240, SN74S241
BUFFERS/LINE DRIVERS/LINE RECEIVERS WITH 3-STATE OUTPUTS

REVISED-AUGUST 1877

recommended operating conditions
SN54S° BN748°
PARAMETER
MIN_NOW WAX [MiN_nom _wax | UN'T

Supply voltage, Ve (see Note 1) 4.5 5 5.5 | 4.76 5 5.26 v

High-levei output current, 1oy —12 =16 ] mA

Cow-Jevel cutput current, IQL 48 | 64| mA

Op o resair YA (see Nots 3) &6 125 0 70| °C
NOTES: 1. Voitags values are with respect to network ground terminal. .

3. An SN54S241J operating st fres-sir tsmparature above 116°C requires » hest sink that provi a thermal from case to

free-air, Rgc A. Of NOt more than 40°C/W.

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

‘5240 ‘S241
P TER TESTC TIONSt
ARAME ONDIT! MiIN_ TYrt max |[min_Tvet max | N7
Vi High-lavel input voltage 2 2 v
ViL Low-evel input voitage 08 0.8 \
ViK  Input clemp voltage Vec=MIN, |j=-18mA -1.2 -12] Vv
Hysteresis (V14 — VT_) Vee = MIN 02 04 0.2 04 v
Vee=MIN, V=2V,
SN74s’ cc =2 27 27
ViL =08V, Igy=—-1mA
) SNS4S'and | Vec =MIN, V=2V,
Vv High-lavel volt 24 3.4 4 4 v
OH  Highlevel output voltage | e, ViL=08V, IgH=—-3mA 2 3
SNS4S'and | Voo =MIN, V=2V, 2 2
SN748’ Vi =05V, Igy=MAX
Ve =MIN, V=2V,
V Low-level output vol 0.56 0.55 v
oL eval e voltege Vi =08V, gL =MAX
#f-stat .
1ozH S,;_IW:IW"’"' current Vee=MAX, [ vo=24v 50 50
H
— ViH=2V, uA
Off-state output current,
1 ViL=08V Vo=05V -50 -60
OZL | ow-isvel voltage spplied - o
t i ¢
" Input current at maximurm Vee=MAX, V| =55V 1 1| ma
input voltage
K High-evel input current, sny input Ve =MAX, V=27V 50 50 | pA
Any A —400 —400 | uA
tevel Voo =MAX, V=05V
oot input Any G cc ! —2 2| wa
los Short-circuit output current® vee = MAX —50 —226 | -50 —225 | mA
) Outputs high SNB4S’ 80 123 96 147
uteu SN74S’ 80__ 135 85 160
) Supot Outouts o Ve = MAX, | SNB4S' 100 145 120 170 mA
cc  Supely current HIPUS IO 1 Outputs open | SN74S' 00 150 120180
Outputs SN54s8’ 100 146 120 170
disabled SN748’ 100 150 120 180
For conditions shawn as MIN or MAX, use the appropriate value specified under recommendesd operating condlitions.
tan typical vaiues are st Voo = BV, T4 = 25°C.
®Not more than one output should be shorted at » timse, and duration of the short-clrcult should not exceed ons second.
switching characteristics, Vcc =5V, TA = 25°C —_
‘§240 . '$241
PARAMETER ' TEST CONDITIONS WMIN_ TYP MAX | MIN_ TYP MAX UNIT
Propagation delay time,
'PLH low-to-high-ievel autput 45 7 6 8 m
Propagation delay time, Cp =50 pF, R =800,
tPHL high-to-low-level output See Note 4 45 ’ s 9 m
tpzL Output enable time to low level 10 16 10 15 ns
tp7H Qutput ensbie time to high level 6.5 10 8 12 ns
tpL2 Output disable time from low level CL=5pF, RL=90Q, 10 16 10 15 ns
tPPHZ Output disable time from high level See Note 4 8 9 8 9 ns
NOTE 4: Load circult and voitage waveforms sre shown on page 3-10,
TEXAs INSTRUMENTS 85

NCORPORATED
POBT OFFICE S0X 5012 + DALLAS. TEXAS 75222



TYPES SN54L5240,SN54L5241,

SN564L8244, SN545240,3N645241,SN741L8240,
SN74LS241,SN74L8244,SN745240,8N748241

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

| RECEIVER
1 vB ‘L5241, 5241

18 LSZMI'SZ“I r LONG- UNE

REPEATER
|: |:1IS Lszu ’SZA‘I I:Uﬂ L8241 'S241 |:1Iﬂ ‘L5241, 'S241 I :
INPUT
:‘l; cL -n ,-v\
29V
16V
1.2V

INPUT ouTPUT INPUT ~~ OUTPUT  INPUT — GUTPUT INPUT INPUT OUTPLT
‘LS241, 'S241 USED AS REPEATER/LEVEL RESTORER

CONTROL OR MWHOPWOBRM ROM/PROM

MEMORY ADDRES REGISTER

={1> i

——em e = [ [ e | — - | | —|— -

\'4
SYSTEM AND/OR MEMORY-ADDRESS BUS
'LS241,'8240 USED AS SYSTEM AND/OR MEMORY BUS DRIVER-4-BIT
ORGANIZATION CAN BE APPLIED TO HANDLE BINARY OR BCD

f
]

4§

1/4 L8241, 'S241 “LINE 1/4 L5241, 'S241

- __Dﬂvﬂ‘_:unm.s m’uwouwu-r aurs_ " DRIVER
-—
FROM INPUT A ¢ 1
OUTPUT DATA '.:r\ 56 o | INeuT B
PORTS 8US
TO OTHER | TO OTHER
BUFFERS %) 1" BUFFERS
oUTPUT /J:rl oUTPUT

""nj—"

OUTPUT-PORT l
CONTROL L

v

Zyye

[ ——7 3 8uUs IVERS BUS
TRO) INPUT  QUTPUT CONTROL
! | N A 8 A [
] | HoL B B H oL
[ A 8 H O H
INPUT ] 10 L H A A Y
NPT ¢ | , pATA H oL NONE  NONE L M
| | [ ==
b=}
! | PARTY-LINE BUS SYSTEM
1 ! WITH MULTIPLE INPUTS, OUTPUTS, AND RECEIVERS
~ ' |
I |c INPUT-PORT
1 CONTROL
L=
INDEPENDENT 4-81T BUS DRIVERS/RECEIVERS
IN A SINGLE PACKAGE
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