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SN5413, SN54LS13, SN7413, SN74LS13
Dual 4-Input Positive-Nand Schmitt Triggers

Each circuit functions as a 4-input NAND gate, but because of the Schmitt action, it has different
input threshold levels for positive (V14+) and for negative going (Vt.) signals. These circuits are
temperature-compensated and can be triggered from the slowest of input ramps and still give clean,

jigger-free output signals.

Rochester Electronics
Manufactured Components

Rochester branded components are
manufactured using either die/wafers
purchased from the original suppliers
or Rochester wafers recreated from the
original IP. All recreations are done with
the approval of the OCM.

Parts are tested using original factory
test programs or Rochester developed
test solutions to guarantee product
meets or exceeds the OCM data sheet.

Quality Overview

ISO-9001

AS9120 certification

Qualified Manufacturers List (QML) MIL-PRF-38535
+ Class Q Military
* Class V Space Level

Qualified Suppliers List of Distributors (QSLD)
* Rochester is a critical supplier to DLA and

meets all industry and DLA standards.

Rochester Electronics, LLC is committed to supplying
products that satisfy customer expectations for
quality and are equal to those originally supplied by
industry manufacturers.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electronics
guarantees the performance of its semiconductor products to the original OEM specifications.
‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings may be
based on product characterization, design, simulation, or sample testing.
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SN5413, SN54LS13, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

DECEMBER 1983 - REVISED MARCH 1988

* Operation from Very Slow Edges SN5413, SN54LS13 ... J OR W PACKAGE
SN7413 ... N PACKAGE
* Improved Line-Receiving Charac- SN74LS13 ... D OR N PACKAGE
teristics (TOP VIEW)
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SN5413, SN54LS13, SN7413, SN74LS13

DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

schematics .
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«» absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
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NOTE 1: Voltage values are with respect to network ground terminal.
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SN5413, SN7413
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

recommended operating conditions

SN5413 SN7413 UNIE
MIN NOM MAX MIN NOM MAX
Ve Supply voltage 4.5 5 55 | 4.75 5 525 W
lpH  High-level output current - 0.8 - 0.8 ma,
lgy  Low-level output current 16 16 mA
Ta  Operating free-air temperature - 55 125 4] 70 c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted}
PARAMETER TEST CONDITIONS? MIN  TyP¥ Max UNIT
VT4 Veg=5V 1.5 1.7 2 W
V1_ Veg=5V 0.6 09 v
Hysteresis
Veg=5V 04 08 v
Ve =V7_)
Vik Veg=MIN, [ = - 12mA —15| ¥
VoH Voo =MIN, V=086V, loH = - 0.8 mA 24 3.4 v
VoL Voo =MIN,  vy=2V, oL = 16 mA 02 04 v 2
IT+ Veo=5V, V= VT —0.65 mA
T Vee =5V, Vy=VT ~0.85 mA »n
Iy Ve = MAX, V=58V 1] ma ]
IiH Voo =MAX, V=24V 40 HA .2
I Voo = MAX, v, =04V "7 —16 | mA g
los § Veoe = MAX, 18 -55 | mA (=]
lccH Vee = MAX 14 23 mA
lccL Voo = MAX 20 32 ma '-_l
T For conditions shown as MIN or MA X, use the appropriate value i under r ded operating conditions. |-
1 Al typical values are st Ve =5 W, T, = 25°C.
§ Not more than one output should be sharted at a time.
switching characteristics, Vogc =5V, TA = 25°C
PARAMETER FROM 9 TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT} ({OUTPUT)
TPLH Any v AL =400 0, CL=15pF 13 21 | s
TPHL 15 22 ns
TExAs {P 2-69
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SN541813, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

recommended operating conditions

SN54LS12 SN74LS13 uNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voltage 4.5 5 55 | 475 5 5125 v
IgH  High-level output current - 0.4 -04 mA
loL  Low-level output current 4 8 mA
Ta  Operating free-air temperature - 55 125 o 70 “G

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

SNS4LS13 74L513
PARAMETER TEST CONI:DITH:}MSt £ uNIT
MIN TYPF MAX | MIN TyP} MAX
VT Veg=5V 1.4 16 19| 14 16 18 | V
VT_ Vee=5V 05 08 1| o5 08 1 v
Hysteresis
Veg=5V 04 038 04 08 v
Vs =VT)
ViK Voo =MIN, 1= -18mA -15 -1.5 v
2 VoH Voo =MIN, V=05V, 1gH = — 0.4 mA 25 34 2.7 34 v
i J i ” 5% lpL = 4 mA 0.25 0.4 0.25 0.4
- . = 1.
- oL st ! oL - BmA o35 05 | ¥
'-_'l T+ Vec=5V.,  Vi=Vrs ~0.14 —0.14 mA
IT- Veg=5V, Vi =VT- —0.18 - 0.18 mA
E Iy Veg=MAX, V=17V 0.1 0.1 | mA
< Wi Ve = MAX, V=27V 20 20 | KA
o m Voo = MAX,  V)L=04V - 04 —-04 | mA
g 105 Ve = MAX -20 —100 | -20 —100 | ma
ceH Ve = MAX 2.9 6 29 6 | mA
lecL Ve = MAX 4.1 7 4.1 7 | ma
t For conditions shown as MIN or MAX, use the appropriate value $p fied undar r ded operating condilions.
t All typical values are at Vg = 5 V, Ta = 25°C.
§ Mot mora than one oulput should be shorted at a tims, and duration of the short-circuit should not exceed one secand.
switching characteristics, Vcc =5V , TA = 25°C
PARAMETER FROM 19 TEST CONDITION
(INPUT) (OUTPUT) HONS MIN TYP MAX UNIT
1 1
RLZH Any ¥ AL =2k, CL=15pF 2 2 0
tPHL 18 27 ns
270 TEXAS Q
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SN5413, SN54LS13, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT Ve
T Vet N v
INPU v
| I ref(H) V) refiL}
FROM I ] 1 ov
OUTPUT = PHL | o PLH -
UNDER I ' VoH
T oo X_vou i
I [see Notwe B} hd ——= VoL
{See Note C)
LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. All diodes are 1TN3064 or equivalent,

B. C includes probe and jig capacitance,
C. Generator istics and ref I

ges are:

Generator Characteristics Raference Voltages
Zout PRR 1y i VirefiH) _ VirefiL) VO ref
SNS54"/SNT4’ 500  1MHz 10mns 10 ns 1.7V 0.9V 1.5V
SNS4LS/SN74LS" | 500 1MHz 15ns 6ns 16V 0.8V 13V

N

TYPICAL CHARACTERISTICS OF "13 CIRCUITS

POSITIVE-GOING THRESHOLD VOLTAGE

NEGATIVE-GOING THRESHOLD VOLTAGE
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FIGURE 3
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 anly.
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SN5413, SN7413
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL CHARACTERISTICS OF "13 CIRCUITS

THRESHOLD VOLTAGES
DISTRIBUTION OF UNITS
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Data for temperatures balow o°C and 70°C and supply voltages below 4.75 V and above 5,25 V are applicable for SNG413 anly.
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SN54LS13, SN74L513
' DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL CHARACTERISTICS OF 'LS13 CIRCUITS

POSITIVE-GOING THRESHOLD VOLTAGE
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FIGURE 10

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 SN54LS513 only.
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SN54LS13, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL CHARACTERISTICS OF "LS13 CIRCUITS

THRESHOLD VOLTAGES AND HYSTERESIS OUTPUT VOLTAGE
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Data for tempaeratures below 0°C and above 70° C and supply voitages below 4.75 V and above 5.25 V are applicable tor SNS4ALS13 only.
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SN5413, SN54LS13, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

CMOs

TYPICAL APPLICATION DATA
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