TYPES SN5440, SN54H40, SN54LS40, SN54540,
SN7440, SN74H40, SN74LS40, SN74S40
DUAL 4-INPUT POSITIVE-NAND BUFFERS

REVISED APRIL 1985

SN5440, SN54H40 . . . J PACKAGE
* Package Options include Both Plastic and SN54L540, SN54S40 ... J ORW PACKAGE

S . .. L . SN7440, SN74H40 .. . J ORN PACKAGE
Ceramic Cl'np Carriers in Addition to Plastic SN74LS40. SN74S40 . .. D, J ORN PACKAGE
and Ceramic DIPs

(TOP VIEW}
¢ Dependable Texas Instruments Quality and
Reliability 1A Usdfvee
d . 18 (2 13]2D0
escription ne Os 12020
These devices contain two independent 4-input NAND 1C Qe 11NC
buffer gates. 10 0s 10[] 2B
1Y Os a[]2A
The SN5440, SN54H40, SN54L.540, and SN54540 are aNo (7 8:] 2y
characterized for operation over the full military
temperature range of —55°C to 125°C. The SN7440,
SN74H40, SN74L540, and SN74S40 are characterized SN5440, SN54H40 ... W PACKAGE
for operation from 0°C to 70°C. (TOP VIEW)
w0y Uhdaio
FUNCTION TABLE (each gate) 1Y 2 13[J1C
NC O3 12318
INPUTS ouTPUT vee (s 11[] GND
NC (s 10] 2Y
A B C D Y
2A(]s o[} 20
H H H H L 28 C 7 8 j 2C
L X X X H
X L X X H
X X L X H SN54LS40, SN54S40 . . . FK PACKAGE
SN74L540, SN74840 ... FN PACKAGE f%
X x x ¢t H {TOP VIEW) [

logic diagram (each gate)

D

A
8
o}
2]

positive logic

TTL DEVICES

Y=A-B- C-DorY=A+B+~C+D

NC - No internal connection

PRODUCTION DATA s
This documant contains information current as J
of publication date. Products conform to TE

spectfications per the terms of Texas Instruments

standard warranty. Production rrncnssing does lN STRU M ENTS

not necessarily include testing of all parameters, POST OFFICE BOX 225012 ® DALLAS. TEXAS 75266

3-175



TYPES SN5440, SN54H40, SN54LS40, SN54540,
SN7440, SN74H40, SN74L540, SN74540
DUAL 4-INPUT POSITIVE-NAND BUFFERS

schematics (each gate)
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Resistor values shown are nominal /;, GND

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage, Voo (see Note 1) Lo 7V
Input voltage: "40, 'H40, 'S80 . . . 55V
TLSAD L 7V

Operating free-air temperature: SNB4’ . . . ... L —55°C 10 125°C
SNTA' 0°Ct070°C

Storage temperature range ... . ... vt —_65°C to 150°C

NOTE 1: Voltage values are with respect to network ground terminal
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TYPES SN5440, SN7440
DUAL 4-INPUT POSITIVE-NAND BUFFERS

recommended operating conditions

SN5440 SN7440 UNIT
MIN NOM MAX | MIN NOM MAX

Ve Supply voltage 45 5 5.5 4.7% 5 5.25 \9
Viy High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 3
loH  High-level output current - 1.2 - 1.2 mA
1oL Low-level output current 48 48 mA
Ta Operating free-air temperature — 55 125 0 70 °c

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

PARAMETER TEST CONDiTIONS T SN5340 SN7440 UNIT
MIN TYP$ MAX | MIN TYP{ MAX

Vik Vee = MIN, I=—-12mA -15 —-15 \
VOH Veg = MIN, V=08V, log=—-12mA 24 3.3 24 3.3 A
VoL Veg = MIN, ViH=2V, IoL <48 mA 0.2 0.4 0.2 0.4 \%
I Vee=MAX, V=55V 1 1| mA
H Vee = MAX, V=24V 40 40 nA
L Vee = MAX, V=04V — 16 —-1.6 mA
los§ Vee = MAX —20 -70 | —18 -70 mA
lccH Vee = MAX, V=0V 4 8 4 8 mA
lcoL Vee=MAX, V=45V 17 27 17 27 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 Al typical values are at Voo =5V, T4 = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed 100 milliseconds.

switching characteristics, Vo =5V, TA = 256°C (see note 2)

FROM TO ?
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT ~
(INPUT) (OUTPUT)
t 13 22 ns
PLH Any Y Ry =133 ¢, Cy =15pF
tPHL 8 15 ns

NOTE 2: See General information Section for load circuits and voltage wavetorms.

TTL DEVICES

EXAS Q‘ 3-177
INSTRUMENTS

POST OFFICE BOX 225012 ®» DALLAS TEXAS 75265



TYPES SN54H40, SN74H40
DUAL 4-INPUT POSITIVE-NAND BUFFERS

recommended operating conditions

SNS54H40 SN74H40 UNIT
MIN NOM MAX [ MIN NOM MAX
Vee  Supply voltage 4.5 5 55 | 4.75 5 5.25 A
Viy High-level input voltage 2 2 v
V)L Low-levet input voltage 0.8 0.8 v
lgH High-level output current -15 - 15 mA
lpL Low-leve! output current 60 60 mA
Ta Operating free-air temperature - 55 125 0 70 °c

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

PARAMETER TEST CONDITIONS T SNS4H40 SN74H40 UNIT
MIN TYP$ MAX | MIN TYP{ MAX
ViK Vee = MIN, 1 =—8mA - 15 - 15 v
VoH Vee = MIN, ViL=08v, loH=-15mA 24 34 24 3.4 v
VoL Vee = MIN, ViH=2V, toL = 60 mA 0.2 0.4 Q.2 0.4 v
iy Vee = MAX, V=556V 01 0.1 mA
UH Vee = MAX, V=24V 0.1 0.1 mA
e Vee = MAX,  vi=04V ) “4 1 mA
los$ Ve = MAX - 40 2125 | —40 —125 | mA
lccH Veg = MAX, Vi=0V 104 16 104 16 mA
lecL Veg= MAX, V=45V 25 40 25 40 mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
T Al typical valuss are at Ve = 5 V, Tp = 25°C.
§ Not more than one cutput should be shorted at a tima, and the duration of the short-circuit should not exceed one second.
switching characteristics, Vo = 5 V, Ta = 25°C (see note 2)
3 FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT)
1 8.5 12 ns
- FLn Any v R =830, CL- 250F
_4 PPHL 6.5 12 ns
- NOTE 2: See General information Section for load circurts and voitage waveforms
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TYPES SN54LS40, SN74LS40
DUAL 4-INPUT POSITIVE-NAND BUFFERS

recommended operating conditions

SN541.840 SN74L840 oNIT
MIN NOM MAX | MIN NOM MAX
Vege  Supply voltage 45 5 55 | 4.75 5 5.25 Vv
V4 High-level input volitage 2 2 \2
ViL Low-level input voitage 0.7 08 v
IgH High-level output current —1.2 - 1.2 mA
lgr Low-level output current 12 24 mA
Ta  Operating free-air temperature - 55 125 0 70 °c

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

SN54LS40 SN74LS40
PARAMETER TEST CONDITIONS UNIT
MIN TYP} MAX | MIN TYP} MAX
VK Vee = MIN, I|=-18mA —-15 —15 \4
VaoH Vee = MIN, Vi = MAX, o= -1.2mA 25 34 2.7 3.4 v
v Ve = MIN, VIiH=2V, oL =12mA Q.26 04 0.25 0.4 v
oL VeCc=MIN,  Viy=2V,  IoL-24ma 035 05
I Vee=MAX, V=7V 0.1 0.1 mA
11" Vee = MAX, Vi=27V 20 20 pA
e Vee = MAX, V=04V —-04 -04 mA
los § Vee = MAX - 30 ~130 | —30 - 130 mA
lccH Voo = MAX, V=0V 0.45 1 0.45 1 mA
icoL Vee=MAX, V=45V 3 4] 3 [ mA
1 For conditions shown as MIN or MAX, use the appropriate value specif:ed under recommended operating conditions,
1 All typical valuesareat Vo =5 V, T = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
switching characteristics, Vg =5V, TA = 25°C (see note 2) 3
FROM T0
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) {OUTPUT)
PLH 12 24 ns 172]
Any ¥ R = 667 <, Cy = 45pF w
PHL 12 24 ns o
NOTE 2: See General Information Section for load circuits and voltage waveforms ;
wl
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TYPES SN54S40, SN74S40
DUAL 4-INPUT POSITIVE-NAND BUFFERS

recommended operating conditions

SN54540 SN74540 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 55| 4.75 5 526 \
ViH High-level input voltage 2 2 v
V)L Low-level input voltage 0.8 0.8 v
lgH High-level output current -3 -3 mA
IoL Low-level output current 60 60 mA
Ta  Operating free-air temperature — 55 125 ] 70 °c

electrical characteristics over recommended operating free-air te

mperature range (unless otherwise noted)

SN54540 SN74840
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYPE MAX | MIN TYP{ MAX
Vik Vee = MIN, fi=—18mA -1.2 —-1.2 A\
VOH Vee = MIN, Vi =08V, o =—3mA 2.5 3.4 27 3.4 \4
VoL Vee = MIN, VIH=2V, lgL =60 mA 0.5 0.5 v
[N Voo =MAX, V=55V 1 1 mA
K Voo = MAX, V=27V 0.1 0.1 mA
1Y Vee = MAX, Vi=05V -4 —4 mA
los§ Voo = MAX -50 —225| -50 —225 mA
IccH Vee = MAX, V=0V 10 18 10 18 mA
lceLn Vee = MAX, Vi=45V 25 44 25 44 mA
t For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions.
1 Al typical values are at Ve =5V, T5 = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed 100 milliseconds.
3 switching characteristics, Vg =5 V, TA = 25°C (see note 2)
. TO
PARAMETER FROM TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT} (OUTPUT)
1 4 65 ns
- PLH RL=-93Q, CL=50pF
-] PPHL 4 6.5 ns
Any Y
r 1PLH 6 ns
R =93, C =150 pF
lw) PHL 6 ns
m NOTE 2: See General Information Section for Ioad circuits and voltage waveforms
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