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e 3-State Outputs Drive Bus Lines or Buffer SNS4LS’, SN54S’ ... J OR W PACKAGE
Memory Address Registers SN74LS’, SN74S’ . .. DW OR N PACKAGE
(TOP VIEW)
¢ PNP Inputs Reduce D-C Loading
e Hyst is at | ts | Noise Margi 1GlU203VQC
ysteresis at Inputs Improves Noise Margins 1A1 C 2 19[)2G/2G*
2va[J3  18[J1v1
e 1a2004 17[2A4
description ovals  16[J1v2
These octal buffers and line drivers are designed 1A3 E 6 15 :]2A3
specifically to improve both the performance and densi- 2Y2 [: 7 14 ] 1Y3
ty of three-state memory address drivers, clock drivers, 1aal]e  1302A2
and bus-oriented receivers and transmitters. The 2v1 [: 9 12 :] 1Y4
designer has a choice of selected combinations of inver- [: 10 11 :] 2A1
. . . GND
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
SN748S’ can be used to drive terminated lines down to ({TOP VIEW)

133 ohms.

The SN54’ family is characterized for operation over the
full military temperature range of —55°C t0-125°C. The
SN74’ family is characterized for operation from 0°C to

70°C.
1A2 1Y1
2Y3 2A4
1A3 1Y2
2Y2 2A3
1A4 1Y3
10 111213
- Q- <
RS

*2G for ‘'LS241 and 'S241 or 2G for all other drivers.

schematics of inputs and outputs

‘LS240, 'LS241, 'LS244 ‘S240, 'S241, 'S244
EQUIVALENT OF EQUIVALENT OF TYPICAL OF ALL
EACH INPUT EACH INPUT OUTPUTS
- Vee
R
Vee -- Vce ---
9k NOM Req -
S
INPUT y INPUT - 4 OUTPUT
N
=
X v
GND
A
77
Gand G inputs: Req =2k NOM 'LS240, 'LS241, 'LS244;
Ainputs: Rgq = 2.8 k&2 NOM R =50 £ NOM
'S240, 'S241, 'S244
R =25 2 NOM

PRODUCTION DATA information is current as of publication date. Copyright [J 1988, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include
testing of all parameters. EXAS
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logic symbolsT

'LS240, 'S240 'LS241, 'S241 'LS244,°S244
13—51“) Oen l 16—5‘”) ITen I 16U ey
a2 T D o U8y, w2 I = LI w27 5 vl vy
1a2 181 (16) 1y, 1a2 &) 18)_ 4y, 182 41 16} 1yo
1a3-18) . U14) oo 1Azt 18)_1yvs 143 18 14) vz
1a4 18] s U12) 4y, 1a4 8! 02) 4y, 10 8 12}y,
PTRLTN J PY 26 ——1”9) JEeN | PTeRLLI Y
1 m In
a7 N ST PYRPRLLI N e =) B PYSRULI N e 5 ol—2 v
282 113) D vs 282 13) 7)_ ,y2 242013} T I
2a3 18} ] 5) ava 2431180 | 5 _ov3 2a3 150 50 ov3
2ag 17} B3 ,va 2a0 _117) B ova 280 1171 B ,va
TThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12,
logic diagrams (positive logic)
‘LS240, ‘S240 ‘L8241, ‘8241 ‘L8244, ‘'S244
n—;_‘u@__ ,aﬂﬂ[@_ﬁ Gﬁc{@_—_
g——(v b ]
2 (18} (2) g (18) (2) (18)
1A1 Y1 1A1 Y1 1A1 w1
|~ e
g} 4 4
(4) (16) () ‘E {16) 1) (16)
1A2 vz 1A2 Inj 1v2 1A2 w2
|~ L
) ' b
143 .18 é 118)_1v3 1a318) l/lé: (14) 1o 1348 ll/g {14) 4ya
8 12 i8) | ’E 112) (8) I‘E (12)
1A4 1va 1A4 o 14 1A4 0 va
& | g
2519 |> 2619 I> 25 9 |>
4 T 4
(11 (9 (11) (9) (1 ‘E {9)
2A1 0 21 2A1 0 21 2A1 i) 2v1
'l\/[ e e
- - -
{13) ) (13) {7) {13) {7)
2A2 L~ 2v2 2A2 I 2v2 2A2 I 2v2
L v
] 3 b
{15) |£ 5) (15) ) (15) I‘[ (5)
2A3 ——2Y3 ua‘—g 2v3 2A3 In) 2vy3
=
(17) !5 3) (17) Ig 3) (17) I‘[ {3)
274 0 2v4 284 12> 2v4 274 lﬂ/ 2ve
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, VO (588 NOTE 1) o\ vttt ittt e e e e e e e e e e e e
INPUL VOItAGE: LS il CUITS. & v v vt ettt et et et et et et e e et e e e e e e e e e e e
BT 1T T £ U 55V
Off-state OUTPUL VOIAGE .« o v vt vttt et e et et et et et e e e e 55V
Operating free-air temperature range: SNS4LS’, SNSAS Circuits .. .vvvvevn v i, —55°Cto 125°C
SN74LS", SN74S" CircUits « v ottt it st e vt e e 0°Cto70°C

Storage temperature range

NOTE 1: Voltage values are with respect to network ground terminal.

Q’ TeXAS
INSTRUMENTS
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recommended operating conditions

PARAMETER SNSALS SN74LS UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage (see Note 1) 4.5 5 55 | 4.75 5 5.25 \Y
Viy High-level input voltage 2 2 \
Vi Low-level input voltage 0.7 0.8 \Y
IoH High-level output current —-12 - 15 mA
lop  Low-level output current 12 24 mA
TA  Operating free-air temperature — 565 125 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 CON DlTlONST SNSALS' SN74LS UNIT
MIN TYP$ MAX | MIN TYP$ MAX
Vik Ve = MIN, | = =18 mA - 1.5 - 1.5 v
Hyst i
ysteresis Vee = MIN 0.2 04 02 04 v
(VT+ - VT__.)
Vee = MIN, Vig=2V, VL = MAX,
ce IH I 24 34 24 34
loH = —3 mA
VoH \
Ve = MIN, VIiH=2V, ViL=05V, 2 2
loH = MAX
Ve = MIN, ViH=2V, loL=12mA 0.4 0.4
VoL Vv
VL = MAX loL =24 mA 0.5
lozH Vee = MAX, VIH=2V, Vo=27V 20 20 A
lozL V| = MAX Vo=04V ~20 —20 | *
1y Vee = MAX, Vi=7V 0.1 0.1 mA
HH Ve = MAX, V=27V 20 20 uA
hL Vee = MAX, ViL=04V —-0.2 —0.2 mA
los§ Vee = MAX —40 —225 | —-40 —225 mA
Outputs high All 17 27 17 27
'.S240 26 44 26 44
Qutputs low Voo = MAX,
Icc 'LS241,'L.S244 27 46 27 46 mA
Qutput open
All outputs ‘L8240 29 50 29 50
disabled 'LS241,°'LS244 32 54 32 54
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t Al typical valuesare at Voo =5V, Tp = 25°C.
§ 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, Ta = 25°C
PARAMETER TEST CONDITIONS L5240 LS241, L5244 UNIT
MIN TYP MAX | MIN TYP MAX
tPLH 9 14 12 18 ns
=667 Q =45 pF,
tPHL RL - 667 2, CL=45p 12 18 12 18 | ns
See Note 2
tpzL 20 30 20 30 ns
tpzH 15 23 15 23 ns
tpLz R =667 Q, 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.

{'} TeEXAS
INSTRUMENTS
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recommended operating conditions

PARAMETER SNSAS’ SN748 UNIT
MIN NOM MAX [ MIN NOM MAX

Vo Supply voltage, {see Note 1) 45 5 5.5 | 4.75 5 5.25 Y,
V|4 High-level input voltage 2 2 \
ViL Lowe-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 Ve or ground 40 40 k2
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 SN548241J operating at free-air temperature above 116°C requires a heat sink that provides a thermal resistance from case to
free-air Rgca, of not more than 40°C/W.

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

PARAMETER TEST CONDITIONST SNS4s' SN748 UNIT
MIN TYP} MAX MIN TYP¥ MAX
Vik Vee = MIN, I|=—18mA 1.2 -12| v
Hysteresis A" = MIN 0.2 0.4 0.2 0.4 \"
(Vs = V_) ce . K . X
Vee = MIN, ViIH=2V, ViL=08V, o
loH == 1mA :
VOH Vec=MIN, - Vig=2V, ViL=08v, 24 34 24 34 v
loH =—3mA
Vee = MIN, ViH=2V, ViL=05V, 2 2
IoH = MAX
VoL Yocf;'\;/':)\'(’ ViH=2V, ViL=08V, 0.55 055 | Vv
ToZH Vec=MAX,  Vip=2V, Vo =24V 50 50
TozL V=08V, Vo=05V — 50 80| A
T Vce = MAX, V=55V 1 1 [ mA
IH Vee = MAX, V=27V 50 50 uA
e 2::2 Vee=MAX, V=05V 4_0(2) 4_02 :":
105§ Ve = MAX — 50 —-225 | —50 —225 | mA
Outputs high 'S240 80 123 80 135
'S241,'S244 95 147 95 160
‘5240 100 145 100 150
lce Outputs low Vee = MAX, QOutputs open 5241, 5344 120 70 70 180 mA
Outputs 'S240 100 145 100 150
disabied '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 Voo = 5 V, T = 25°C.

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

Q’ TeXAS
INSTRUMENTS
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switching characteristics, Voc =5 V, Ta = 25°C

PARAMETER TEST CONDITIONS S240 S201, 'S244 UNIT
MIN TYP MAX [MIN TYP MAX
tPLH 4.5 7 6 9 ns
RL=90Q CL=50pF
t ’ !

PHL See Note 4 45 ’ 6 ° n
tpzL 10 15 10 15 ns
tpzH 6.5 10 8 12 ns
tpLz R =90 Q, CL=5pF, 10 15 10 15 ns
tPHZ See Note 4 6 9 6 9 ns

NOTE 4: Load circuits and voltage waveforms are shown in Section 1.

{'} TeEXAS
INSTRUMENTS
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DRIVER le
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REPEATER

1/8 'LS241/'S241
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mpu-r[: t 1/8 'LS241/'S241 E 1/8 'LS241/'$241
e,

T
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29V — — = — ——
16V — i ) .
12V —t\—=
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INPUT  OUTPUT INPUT OUTPUT  INPUT  OUTPUT INPUT  OUTPUT  INPUT
"LS241, 'S241 USED AS REPEATER/LEVEL RESTORER
CONTROL OR MICROPROGRAM ROM/PROM
OR
MEMORY ADDRESS REGISTER
F.gz'f;()/——— o indniis g el i et oy iy oy |
| '$240 I
I
o>—e ) * |
OQUTPUT
CONTROL [
—L@ e |
\ /
\'4
SYSTEM AND/OR MEMORY-ADDRESS BUS
"L§240/'5240 USED AS SYSTEM AND/OR MEMORY BUS DRIVER—4-BIT
ORGANIZATION CAN BE APPLIED TO HANDLE BINARY OR BCD
FL3240/'3240—}
| N
| 1/4°1.S241/'5241 PARTY-LINE 1/4'1L.5241/'S241
' l DRIVER  MULTIPLE-INPUT/OUTPUT BUS DRIVER
— I | T
oorror J | FROM | | |
PoRTE S | 1 | P paTa INPUT A —— I —55—4 | INPUT B
BUS TOOTHER _ | | TOOTHER
Tﬁ-—f— BUFFERS ~* I | 1" BUFFERS
| { | oUTPUT A : OUTPUT B
N I 0 ' 7 I |
1ﬁ : I | /o A |
| G L ouTPUT-PORT |
| CONTROL | I R S 4
N - NI
BUS RECEIVERS BUS
| | CONTROL  INPUT OUTPUT  CONTROL
| H H ) A L L
o H L B B H L
NPT | TO L L A B H H
PORl'JI‘S < < | p DATA L H A A L H
| b}o_‘» BUS H L  NONE NONE L H
I |
| PARTY-LINE BUS SYSTEM
7 a g WITH MULTIPLE INPUTS, OUTPUTS, AND RECEIVERS
| ls
G | INPUT-PORT
| CONTROL

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

Q’ TeXAS
INSTRUMENTS
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright 0 1999, Texas Instruments Incorporated
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