SN5440, SN54LS40, SN54S40,
SN7440, SN74LS40, SN74S40
DUAL 4-INPUT POSITIVE-NAND BUFFERS

APRIL 1385 —REVISED MARCH 1988

® Package Options Include Plastic **Small
Outline’” Packages, Ceramic Chip Carriers
and Flat Packages in Addition to Plastic and
Ceramic DIPs

® Dependable Texas Instruments Quality and
Reliability

description

These devices contain two independent 4-input
NAND buffer gates.

The SN5440, SN54LS40, and SN54S40 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The
SN7440, SN74LS40, and SN74S40 are

SN5440 . . . J PACKAGE

SN54LS40, SN54540 . . . J OR W PACKAGE

SN7440 . . . N PACKAGE

SN74LS40, SN745840 . . . D OR N PACKAGE
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characterized for operation from 0°C to 70°C. (TOP VIEW)
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TThis symbol is in accordance with ANSU/IEEE Std. 91-1984 and

|EC Publication 617-12.

logic diagram

Pin numbers shown are for D, J, N, and W packages

positive logic

Y=A.8:C-DorY-A+B+C+D
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SN5440, SN54LS40, SN54540,
SN7440, SN74L840, SN74540
DUAL 4-INPUT POSITIVE-NAND BUFFERS

schematics (each gate)
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Resistor values shown are norminal
absolute maximum ratings over operating free-air temperature range {(unless otherwise noted)
Supply voltage, Ve (see Note 1) . ... ... . 7V
Input voltage: ‘40, 'S40 .. .. ... L 5.5V
LS00 . . . 7V
Operating free-air temperature range: SN54’ .. . ... .. .. ... .. .. ... ..... -55°C to 125°C
SN74' . 0°C to 70°C
Storage temperature range . .. ... .. ... o -65°C to 150°C
NOTE 1 Voltage values are with respect to network ground terminal
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SN5440, SN7440
DUAL 4-INPUT POSITIVE-NAND BUFFERS

recommended operating conditions

SN5440 SN7440 UNIT
MIN NOM MAX MIN NOM MAX

Vee  Supply voltage 4.5 5 5.5 475 5 525 A\
V|4 High-level input voltage 2 2 v
ViL Low-levet input voltage 0.8 08 v
lon  High-level output current —-1.2 -12 mA
lgL Low-level output current 48 48 mA
Ta Operating free-air temperature — 55 125 4] 70 °c

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

SN5440 SN7440
PARAMETER TEST CONDITIONS T UNIT
MIN TYP$ MAX | MIN TYP$ MAX
ViK Vec=MIN, 1= —12mA ~15 -15 v
VOR Vee=MIN, V| =08V, Igy=-1.2mA 24 33 24 33 v
VoL Vec=MIN,  vig=2V, oL =48 mA 02 04 02 04 v
T Voe = MAX, V=55V 1 v ma
Iy Ve = MAX, V) =24V 40 40 | wA 2
L Vee = MAX, V=04V - 1.6 -1.6 | mA
los§ Vee = MAX - 20 -70 | -18 - 70 mA
IccH Vge = MAX, V(=0 4 8 4 8 mA g’,
lccL Voo =MAX, V=45V 17 27 17 27 | mA %}
T For conditions shawn as MiN or MAX, use the appropriate value spacified under recommended operating canditians >
1 Al typical values are at Vge = 5 V, Ta = 25°C Y]
§ Not mare than one autput should be shorted at a time, and the duration of the short circuit should not exceed 100 millisecands. Q
switching characteristics, Veg =5V, Ta = 25°C (see note 2) -
FROM TO =
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT '—
(INPUT} {OUTPUT)
t 13 22 ns
PLH Any v RL=133Q, CL=15pF
PHL 8 15 ns
NOTE 2 Load circuits and voltage waveforms are shown 1n Section 1
T {l’
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SN54LS40, SN74LS40
DUAL 4-INPUT POSITIVE-NAND BUFFERS

recommended operating conditions

SN541L.540 SN74L.840 UNIT
MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 45 5 5.5 475 5 5.25 Vv
ViH High-ievel input volitage 2 2 \"2
Vi Low-level input voltage 0.7 08 v
loH High-level output current -12 -12 mA
IgL Low-level output current 12 24 mA
Ta  Operaung free-air temperature ~ 55 125 o} 70 °c

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

SN54L840 SN74L540
PARAMETER TEST CONDITIONS T UNIT
MIN TYP$ MAX [ MIN TYP} MAX
ViK Veg=MIN,  Ij= - 18mA -15 ~15 Y
VoM Vee = MIN, VL = MAX, lgH=—-12mA 25 34 2.7 3.4 v
N Vee = MIN, Vig=2V, 1oL = 12mA 0.25 04 025 04 v
oL Vec=MIN, V=2V, IgL- 24 mA 035 05
2 T Ve = MAX, V=7V 0.1 01| ma
I Voo = MAX, V=27V 20 20 [ uA
I Voo =MAX, V=04V 0.4 -04 | mA
- 105§ Vee = MAX ~30 ~130 | -30 —130 | mA
os cC
'-_| IccH Voo =MAX, V=0 0.45 1 0.45 1| ma
tceL Veo = MAX, V| =45V 3 6 3 6| ma
g t For conditions shown as MIN or MAX, use the appropriate value specified under recammended operating conaitions
< T All typical valuesareat Voo =5V, Tp = 25°C.
a- § Not more than one output should be shorted at a time, and the auration of the short circuit snould not exceed one second.
g switching characteristics, Ve = 5 V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) {OUTPUT)
t 12 24 ns
PLH Any Y R = 667 51, CL = 450F
PHL 12 24 ns
NOTE 2 Load circuits and voltage waveforms are shown in Section 1
T ‘l’
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SN54540, SN74540
DUAL 4-INPUT POSITIVE-NAND BUFFERS

recommended operating conditions

SN54540 SN74S40 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voitage 45 5 55 4.75 5 5.25 \
V|4 High-level input voltage 2 2 \
ViL Lowlevel input voltage 08 0.8 \
loH High-level output current -3 -3 mA
lpL Low-level output current 60 60 mA
Ta  Operating free-air temperature - 55 125 0 70 °c

electrical characteristics over recommended operating free-air te

mperature range {(unless otherwise noted)

SN54840 SN74540
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYP{ MAX | MIN TYPi MAX

ViK Ve =MIN,  1)=-18mA —1.2 -12 v

VoH Veg=MIN, V| =08V, Igy=-3mA 25 34 27 34 Y

VoL Vee =MIN,  Vig=2V, oL = 60 mA 0.5 05 v

I Voo = MAX,  V(=55V 1 1] mA

IH Vee = MAX, V=27V 0.1 01 | ma 2

TR Vee = MAX, V=05V -4 -4 mA

los§ Ve = MAX - 50 -225| -50 -225 | mA 0

IcCH Voo = MAX, V=0 10 18 10 18 mA Q

ccL Voo = MAX,  V(=45V 25 44 25 44 | mA Q
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions a
1 All typical values are at Vo =5V, Ta = 25°C.
§ Not mare than one output should be shorted at a time, and the durat:on of the short-circuit should not exceed 100 miilisecands. Q
switching characteristics, Voc = 5 V, TA = 25°C (see note 2) I——'

M TO
PARAMETER FRO TEST CONDITIONS MIN TYP MAX | UNIT ~
(INPUT) (OUTPUTI

t 4 . ns

PLH RL-93Q, CL = 50 pF 65

tPHL 4 6.5 ns

Any Y P

t ns

PLH R_-93%, €L = 150 pF

tPHL 6 ns
NOTE 2: Load crrcuits and voltage waveforms are shown in Section 1

T {l’
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