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

REVISED DECEMBER 1983

* Operation from Very Siow Edges SN5413, SN54LS13 ... J ORW PACKAGE
) SN7413 ... JORN PACKAGE
¢ Improved Line-Receiving Charac- SN74LS13 ... D.J ORN PACKAGE
teristics (TOP VIEW)
¢ High Noise Immunity 1a v Uhdh vee
18 2 13[] 2D
ne 03 1200 2¢
description 1c Oa 1] NC
Each circuit functions as a 4-input NAND gate, but 10 Qs 10 28
because of the Schmitt action, it has different input 1y Oe o] 2A
threshold levels for positive (V) and for negative GNp 07 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.

Q
22z 58
The SN5413 and SN54L.513 are characterized for oper- .
ation over the full military temperature range of -55°C 3 21

to 125°C. The SN7413 and SN74LS13 are character- NC [Ja 18] 2C
ized for operation from 0°C to 70°C. NC [1s5 17[] NC
1C s 18] NC
NC 18] NC
logic diagram 10 14l 28
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NC - No internal connection
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TYPES SN5413, SN54LS13, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

schematics ,
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Resistor values are nominal. /J?

w

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

Supply voltage, VO (568 NOE 1) . ..o i e e e e e 7V
Input voltage: 13 . ... b5V
B < O 7V

Operating free-air temperature: SN54’ .. . . . ... . .. .. -~ 55°C to 125°C
SNTA 0°C to 70°C

Storage temperature FaNGE . ... ... ..t v ittt e —65°C to 150°C

NOTE 1: Voltage values are with respect to network ground terminal.
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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
Vpe Supply voltage 4.5 5 55 | 4.75 5 525 v
loH High-level output current —0.8 -08 mA
foy,  Low-level output current 16 16 mA
Ta  Operating free-air temperature — 5% 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
PARAMETER TEST CONDITIONS! MIN TYP} maX UNIT
VT4 Veg=6V 1.5 1.7 2 3
V1o Veg=56V 0.6 09 11 3
Hysteresis
Vee=58V 0.4 08 v
(Ve —VT_)
Vik Ve = MIN, f)=—12mA —1.5 v
VoH Vee = MIN, V=06V, lgH=—0.8mA 24 3.4 v
VoL Vee = MIN, V=2V, igL =16 mA 0.2 04 \
IT+ Vee=5V, Vi=Vyy - 0.65 mA
IT— Vee=5V, Vy=Vy_ —0.85 mA
[N Voo =MAX, V=55V 1 mA
HH Voo =MAX, Vig=24V 40 wA
I Veeo=MAX, V) =04V -1 —-16 mA
1og § Ve = MAX, -18 ~55 | mA
ICCH Ve = MAX 14 23 mA
lccL Vee = MAX 20 32 mA 3
1 For conditions shown as MIN or MAX, use the appropriate value spscified under recommaended operating conditions.
tan typical values are at VCC =5V, Ta= 25°C.
§ Not more than one output should be shorted at a time. w
. I~ o Ll
switching characteristics, Vec =5V, Ta =256°C QO
w—
FROM T0 >
PARAMETER UNPUT) (QUTPUT) TEST CONDITIONS MIN TYP MAX | UNIT g
PPLH 18 27 ns
= Any Y Ry =400, C=15pF = > — _]
b=
=
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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
Ve Supply voltage 4.5 5 55 | 4.75 5 525 A
low  High-level output current —-04 —04 mA
oL Lowlevel output current 4 8 mA
TaA Qperating free-gir temperature — b5 125 0 70 °c

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

INSTRUMENTS
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PARAMETER TEST CONDI'I'IONS1> SNS4LST3 SN74L513 unNIT
MIN TP max | MmN TYP¥ max
Ve Ve =5V 1.4 16 19]| 14 16 19| v
[V Veg=5V 05 08 1] o5 08 1 v
Hysteresi:
YSIEreSE | vee=8v 04 08 04 08 v
Ve =V
ViK Vec=MIN,  [j=—18mA -15 -15 | v
VoH Vee=MIN, V=05V, oK = - 0.4 mA 25 3.4 27 34 v
v v MIN 9 loL =4 mA 025 04 025 04
= . V=19V
oL ce ' oL =8 mA 03 05 | ¥
I+ Vee =5V, Vi=Vry —0.14 —0.14 mA
IT_ Vee=5V.,  Vi=VT_ —0.18 —0.18 mA
N Voo =MAX, V=7V 0.1 0.1 | mA
A Vee = MAX, V=27V 20 20 | KA
T8 Ve = MAX, ViL=04V -0.4 - 0.4 mA
3 10s8 Voe = MAX —20 ~100 |- 20 —100 | mA
IccH Vee = MAX 2.9 ] 2.9 6 mA
- lccL Vee = MAX 4.1 7 4.1 7 | mA
—l t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
™ 1 Alitypical values are at Ve = 5 V., Tx = 25°C.
D § Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one secand.
m o s s
< switching characteristics, Vcc =5V, Tao = 256°C
—
O PARAMETER FROM 0 TEST CONDIT
CONDITH
m (INPUT) (OUTPUT} S ONS MIN TYP MAX UNIT
172] t
PLH
L Any Y Ry =2k, CL=15pF i 22 ns
tPHL 18 27 ns
T *IP
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TYPES SN5413, SN54LS13, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

PARAMETER MEASUREMENT INFORMATION

TEST
POt Vi N o 3
INPU v
7 LreftH) Virefl)

POINT  Vce

v

RL

FAOM i B v
OUTPUT fsee Note A) - tpr ] bo- TPLH
UNDER 1 ! YaH
TEST CL OUTPUT—M
{see Note B) e ——
I = {See Note C) ot
LOAD CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. All diodes are 1N3064 or equivalent.
B. Cy inciudes prope and }ig capacitance.
C. Generator characteristics and reference voltages are:
Generator Characteristics Raference Volitages
Zout PRR r t Vi ref(H) Vi ref(L} VO ref
SNB4’/SN74° 50 §2 1MHz  10ns 10 ns 1.7V 0.9V 1.5V
SNB4L5/SN74LS" [ 50 2 1MHz  15ns 6 ns 1.6V 0.8V 13V

TYPICAL CHARACTERISTICS OF "13 CIRCUITS

POSITIVE-GOING THRESHOLD VOLTAGE

vs§
FREE-AIR TEMPERATURE

NEGATIVE-GOING THRESHOLD VOLTAGE

vs
FREE-AIR TEMPERATURE
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FIGURE 1 FIGURE 2
HYSTERESIS t
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FIGURE 3

Data for temperatures below 0°C and 70°C and supply voitages below 4.75 V and above 5.25 V are applicable for SN5413 oniy.
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TYPES SN5413, SN7413
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL CHARACTERISTICS OF '13 CIRCUITS

THRESHOLD VOLTAGES
DISTRIBUTION OF UNITS

S30IN3A 111 gy

Vs
FOR HYSTERESIS SUPPLY VOLTAGE
20 —r —
Ta=25C
Vee=5V 1.8 =
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FIGURE 4 FIGURE S
HYSTERESIS OUTPUT VOLTAGE
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FIGURE 6 FIGURE 7
Data for temparatures below 0°C and 70°C and supply voltages below 4,75 V and above 5.25 V are applicable for SN5413 only,
3-80 w
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TYPES SN54LS13, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL CHARACTERISTICS OF 'LS13 CIRCUITS

POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
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FIGURE 8 FIGURE 9
HYSTERESIS 3
Vs DISTRIBUTION OF UNITS
FREE-AIR TEMPERATURE FOR HYSTERESIS
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FIGURE 10 FIGURE
Data for temperatures below 0°C and above 70°C and supply voliages below 4.75 V and above 5.25 V are applicable for SN54LS13 only.
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TYPES SN54LS13, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL CHARACTERISTICS OF ‘LS13 CIRCUITS

S3DIN3A 111l W

THRESHOLD VOLTAGES AND HYSTERESIS OUTPUT VOLTAGE
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FIGURE 12 FIGURE 13
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 SN54LS13 only.
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TYPES SN5413, SN54LS13, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL APPLICATION DATA

i
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