TYPES SN5413, SN54LS13, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

REVISED DECEMBER 1983

. SN7413 ... JORNPACKAGE
¢ Improved Line-Receiving Charac- SN74LS13 ... D, JORN PACKAGE
teristics (TOP VIEW)
* High Noise Immunity 1a v Uha vee
18 02 13(] 2D
ne 83 12 2c
description . 1c {a 1] NC
Each circuit functions as a 4-input NAND gate, but 10 Os 100 28
because of the Schmitt action, it has different input 1y Os al] 2A
threshold levels for positive (VT 4} and for negative GND 7 8[] 2Y

going (VT-) signals.

SN54LS13 ... FK PACKAGE
These circuits are temperature-compensated and can SN74LS13 ... FN PACKAGE
be triggered from the slowest of input ramps and still (TOP VIEW)
give clean, jitter-free output signals.

The SN5413 and SN54LS13 are characterized for oper-
ation over the full military temperature range of -55°C

to 125°C. The SN7413 and SN74LS13 are character-
ized for operation from 0°C to 70°C.

“logic diagram

A

=D
D

Y = ABCD

NC - No internal connection

positive logic

72}
Ll
e
>
(IT
Q .
-l
-
=

vgip
Texas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

3-75



TYPES SN5413, SN54L.513, SN7413, SN74LS13
DUAL 4-INPUT

POSITIVE-NAND SCHMITT TRIGGERS

schematics
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Resistor values are nominal. /;7

w‘.

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

Supply voltage, V¢ (see Note 1)
Input voltage: ‘13

R g

Storage temperature range

NOTE 1: Voltage values are with respect to network ground terminal.
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Operating free-air temperature: SNG4’ . .. ... . . . it i i et ettt i enrranaanaens —55°C to 125°C
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TYPES SN5413, SN7413
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

recommended operating conditions

SN5413 SN7413 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 55 | 4.75 5 6525 \Y
loH High-level output current -~ 0.8 -0.8 mA
lo|, Low-level output current 16 16 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 CONDITIONST MIN TYP¥ MAX UNIT
VT+ Vec=5V 1.5 1.7 2 \
\'% Veg=5V : 0.6 09 1.1 \
Hysteresis Vec=5V 0.4 0.8 \
(VT4 =VT-)
© ViK Vee = MIN, lj==12mA —-15 \
VOH Vee = MIN, V=08V, lIoH =— 0.8 mA 4 2.4 3.4 Vv
VoL Vee = MIN, V=2V, foL =16 mA : 02 04 \
IT+ Veg=5V, Vi=VTs - 0.65 mA
| Vee=5V, Vi=Vt_ : —0.85 mA
4 Veeg=MAX, V=55V 1 mA
liH Vec=MAX, V=24V 40 uA
WL Voo =MAX, V=04V -1 —16| mA
105 § Vee = MAX, -18 —55 [ mA
IccH Vee = MAX 14 23 mA
lcoL Vce = MAX 20 32 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
 All typical values are at Vec = 5 V, Tp = 25°C.
§ Not more than one output should be shorted at a time.

2]
- .. o LLI
switching characteristics, Vcc =5V, Ta =25°C )
FROM ) >

PARAMETER TEST CONDITI IN TYP MAX |uNIT
(INPUT) (OUTPUT) ST CONDITIONS M L
tpLH An v o - 4000 1 = 15pF 18 27 | ns o
tPHL Y : L= ' L 15 22 [ s -
P
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TYPES SN54LS13, SN74LS13
DUAL 4-INPUT ,
POSITIVE-NAND SCHMITT TRIGGERS

recommended operating conditions

SN54LS13 SN74L813 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 55| 4.75 5 5.25 \
loH High-level output current - 0.4 - —04 mA
IO Low-level output current 4 8 mA
Ta  Operating free-air temperature — 55 125 0 70 °c

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

t SN54LS13 SN74LS13
PARAMETER TEST CONDITIONS UNIT
min TYPE max | MmIN TYP mAx
VT+ Vee=5V . 1.4 1.6 1.9 1.4 1.6 .- 1.9 \Y
VT_ Vec=5V 0.5 0.8 1 0.5 0.8 1 \Y
Hysteresis
ysteres! Vee=5V 04 08 04 08 v
(VT+ —VT_)
Vik “Veg = MIN, lj=="18mA - 15 - 1.5 \
VoH Vee = MIN, V=05V, oy =—0.4mA 2.5 3.4 2,7 34 \
v v MIN Vi=19V loL=4mA 0.25 0.4 0.25 0.4
oL ce e : loL =8 mA 03 05 | ¥
IT+ Vee=5V, Vi=Vts —-0.14 —0.14 mA
[ Vee=5V, Vi=Vy_ -0.18 —0.18 mA
I Vee = MAX, V=7V 0.1 0.1 mA
Iy Voo =MAX, V=27V 20 20 | uA
i L Vee = MAX, ViL=04V - 04 - 04 mA
3 los§ Vee = MAX - —20 —100 | —20 —100 | mA
;i IccH Vee = MAX 2.9 6 2.9 6 | mA
- IccL Vee = MAX 4.1 7 4.1 7 mA
ﬂ t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
f_ t All typical values are at VCC=5 vV, Ta= 25°C.
U § Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
m ... - _ o
< switching characteristics, Vcc =5V, Ta =25°C
—
O FROM TO
PARAMETER TEST CONDITION
m (INPUT) (OUTPUT) S : MIN TYP MAXC | uNIT
»n t
p 15 2
LH Any % RL=2kQ, CL=15pF 2 | ns
PHL 18 27 ns
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TYPES SN5413, SN54LS13, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

PARAMETER MEASUREMENT INFORMATION

TEST

POINT  Vce

———————— 3v
INPUT
RL \ Vi ref(H) Vi ref(L). oV

FROM
1
ouTPUT fsee Note A) fe-tpHL ] o tPLH =}
UNDER | | VoH
TEST CL ouwmw
I (see Note B) p o ——— VoL
- See Note
LOAD CIRCUIT

VOLTAGE WAVEFORMS

NOTES: A. All diodes are 1N3064 or equivalent.
B. C includes probe and jig capacitance,
C. Generator characteristics and reference voltages are:

Generator Characteristics Reference Voltages
Zout PRR tr t Viref(H)  Viref(L) VO ref
SN54'/SN74’ 50 Q 1MHz 10 ns 10 ns 1.7V 0.9V 1.5V
SNB4LS'/SN74LS' | 50 Q2 1MHz 15ns 6ns 1.6V 0.8V 1.3V

TYPICAL CHARACTERISTICS OF ‘13 CIRCUITS
POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE

vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
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FIGURE 1 FIGURE 2
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Data for temperatures below 0°C and 70°C and supply voltages below 4.75 V and above 5,25 V are applicable for SN5413 only,

TA — Free-Air Temperature — °C
FIGURE 3
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TYPES SN5413, SN7413
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL CHARACTERISTICS OF '13 CIRCUITS

DISTRIBUTION OF UNITS
FOR HYSTERESIS
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~TA=25"C r\
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Relative Frequency of Occurence

FIGURE 4
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FIGURE 6
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FIGURE 5
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FIGURE 7

Data for temperatures below 0°C and 70°C and supply voltages below 4.75 V and above 5,25 V are applicable for SN5413 only,
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TYPES SN54LS13, SN74LS13
DUAL 4-INPUT

POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL CHARACTERISTICS OF 'LS13 CIRCUITS

POSITIVE-GOING THRESHOLD VOLTAGE

Vs
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FIGURE 10
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FIGURE 9

DISTRIBUTION OF UNITS

FOR HYSTERESIS
Vec=5V
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VT+ — VT— — Hysteresis — mV
FIGURE 11

Data for temperatures below 0°C and above 70°C and supply voltages below 4.75 V and above 5,25 V are applicaple for SN54L813 only.
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TYPES SN54LS13, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL CHARACTERISTICS OF 'LS13 CIRCUITS

THRESHOLD VOLTAGES AND HYSTERESIS OUTPUT VOLTAGE
Vs vs
SUPPLY VOLTAGE INPUT VOLTAGE
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1.6
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FIGURE 12 FIGURE 13

S30IA3A 111 moy

Data for temperatures below 0°C and above 70°C and supply voltages below 4.75 V and above 5.25 V are applicable for SN54L.S13 only.
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TYPES SN5413, SN54LS13, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL APPLICATION DATA

|
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