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SN7414, SN74L514
HEX SCHMITT-TRIGGER INVERTERS

DECEMBER 1983 - REVISED MARCH 1888
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description

Each circuit functions as an inverter, but bec
Schmitt action, it has different input threshol
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ause of the
d levels for

These circuits are temperature-compensated and can

be triggered from the slowest of input ram
give clean, jitter-free output signals.

ps and still

The SN5414 and SN54LS514 are characterized for oper-

gtion over the full military temperature range of -55°C
to 126°C. The SN7414 and the SN74L514 are charac-
terized for operation from 0° Cte 70° C.
logic symbolt
14 (1) o 2} Y
A (3} (4) 2y
2A {5) (6) 3y
1A {9) (8) av
5A 11 (10) 5Y
sa—113) I~ 020
T This symbol is in accordance with ANSYIEEE Std 91-1984 and

IEC Publication 617-12.
Pin numbers shawn are for D, J, N, and W packages.

logic diagram (positive logic)
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PRODUCTION DATAd contain infor
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of all parameters.
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SN5414, SN54LS14, SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS
schematics ‘14
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Rasistar vaiues shown are naminal.

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

Supply voltage, VioC (see NOte 1) ..o e e e e e e
INpUT voltage: T . e e e e e e e i e e, 5.5V
BT
Operating free-air temperature: SNG4’ | e —B5°C 10 126°C
SNT A e 0°Cto 70°C
STOrA0R TEMPETATLIE FANGE . o . o v vt s vt e et et e e e e e e e e e e e e e e e e e e e e e e e —65°C to 150°C

NOTE 1: Valtage valuas are with respect to network ground terminal,
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recommended operating conditions

SN7414

Ta  Operating free-air temperature

UNIT
X | MIN NOM MAX
Voo Supply valtage 5 | 4.75 5 525 v
g High-level putpur current 8 — Q8 mA
igy  Low-evei output current 8 16 Py
1] 70 °c

elactrical characteristics over recommended operating fres-air temperature range {unless otherwise noted)

PARAMETER TEST CONDITIONS T MIN TYP} MAX UNIT
Vi Vee =85V 15 17 2| v
VT_ Voo =8V 06 09 1.1 v
Hysterasis Veg =5V G4 08 v
(V14— V71
ViK Vee = MIN, lj=—12mA —15 v
VoH Voo = MIN, Vy=08Yv, loH = —08 mA 24 34 v
VoL Ve = MIN, V=2V, loL =16 mA 02 0.4 Y
T+ Vec =8V, Vi=Vrs — 043 mA
5 Ve =BV, Vy=Vy_ -~ 056 mA
1 Voo = MAX, V=55V 1 mA
nH Voo = MAX, ViH=24V aQ A
he Voo =MAX, V) =04V -08 —12 mA,
los§ Voo = MAX —18 —55 | mA
lecH Voo = MAX 22 36 mA
IccL Vg = MAX 39 60 | mA
t Far conditions shown as MIN or MAX, use the appropriate value specified under recommended ogerating condltions,
1 Alltypical vatlues areat Voo =5V, Ta = 25°C,
§ Not mare than one gutput should be shorted at a time,
switching characteristics, Voo =5V, Ta = 25°C
PARAMETER FROM To TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT)
tpLH A ¥ RL =400 12, CL=15pF 15 22 | ns
tPHL 15 22 ns
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SNH4LS14, SN74L514

HEX SCHMITT-TRIGGER INVERTERS

recommended operating conditions

SNB4LS14 SN741L814 UNIT
MIN NOM  MAX [ MIN NOM MAX

Ve Supply voltage 45 5 55 | 475 5 528 v
oy High-level output current .04 — 0.4 ma
inL Low-level output current 4 a8 mA
Ta  Operating free-air temperature —55 125 aQ 70 °c

electricai characieristics over recommended operating free-air temperature range {uniess otherwise noted)

PARAMETER TEST CONDITIONST SN54LS514 SN74LS14 UNIT
MIN TYP$ MAX MIN TYPE MAX
V1. VCC=5V 1.4 1.6 19 1.4 16 19 v
Vr_ Ve =5V 0.5 08 1 0.5 08 1 A
Hysteresis g e\ na no
Vs = VT_) Ve =5V 4 ce8 0.4 08 Vi
Vik Vee = MIN, =—18 mA —-18 -15 v
VOoH Ve = MIN, V=05V, gy = — 0.4 mA 25 3.4 2.7 3.4 v
VoL Vee - MIN, V=18V loL =4 mA 0.25 0.4 0.25 0.4 v
loL =8 mA 0.35 05
I+ Ve =5V, Vi =Vry —0.14 —0.14 ma
r_ Vee =56V, Vyi=Vy_ —-0.18 —0.18 mA
I Veo = MAX, V=7V 0.1 0.1 mA
1 Ve =MAX, V=27V 20 20 uA
TN Vo = MAX, ViL=04V —04 -0.4 mA
loss Vg = MAX — 20 —100 | —20 —{00 | mA
lccH Ve = MAX 86 16 BE6 16 ma
lecL Vee = MAX 12 21 12 21 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended aperating cohditions.
¥ All typical values areat Vo =8V, Ty = 25°¢,
§ Not more than one output should be sharted at s time, and duration of tha shortcircuit should nat excead one second.
switching characteristics, Voo =5V, Ta = 25°C
PARAMETER FROM 70 TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) {OUTPUT]
“PLH A v R =2kg, CL=16pF L
tPHL 15 22 ns
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PARAMETER MEASUREMENT INFORMATION
TEST
POINT vice

Ry
FROM {see Note A}

—_—
INPUT V) et (HY
7

________ 3V

*Vi ref {L)
av

cuTPUT b tppg el TN
! = o FLH-
UNDER H 1 —— VoH
TEST L e OUTPUT * v %1 3V
0O ref
T Isee Note B} ——— VL
= = 5ee Note C)
LOAD CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. All diodes are 1N3DG4 ar eguivalent.
B. Ct_ includes probe and jig capacitance.
C. Generator characteristics and reterence voltage are:
Generator Characteristics Reference Voltages
Zaut FRR t tf Viggt)  VicefiL} VO ref
SNG4 /SNT4” B0 2 1 MHz 10 ns 10 ns 1.7 W 0.9V 1.5V
SN5ALS /SMNT74LS" | 5D &2 1 MHz 15 ns 6 ns 1.6V 0.8V 1.3V

TYPICAL CHARACTERISTICS OF "14 CIRCUITS

POSITIVE-GOING THRESHOLD VOLTAGE

NEGATIVE-GOING THRESHOLD VOLTAGE

Vs
FREE-AIR TEMPERATURE

vs
FREE-AIR TEMPERATURE
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125

Data for tempaeratures beiow 0°C and 70°C and supply voitages helow 4,75V and above §.25 V are applicabte for SN5414 only,
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T RIMA AL MIIADANATERISTIAS A 744 AITDM T
IYFIVAL CRARACIERIDHICS Ur a4 GinLuiis
THRESHOLD VOLTAGES
CISTRIBUTION QF UNITS ¥s
FOR HYSTERESIS SUPPLY VOLTAGE
T T 20 T T
Ve =5V Tp=25°C
ta= 25°C 1.8 —
g Y 16 =]
@ / - Positive-Gaing Thrashold Voltage, V1+
3 { - 14
2 I
o ']
¢ { 12
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e } > 10
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l: E MNegative-Going Threshold Voltage, VT_
= / \ F 06
£ y
< / 04
A/ i 0.2
0
740 760 780 800 820 840 860 B8BO 900 4.5 4.75 5 5.295 55
VT1+ — VT —Hysteresis — mV VT4 — VT_ — Hystaresis —~ mV
FIGURE 4 FIGURE 5
HYSTERESIS OUTPUT VOLTAGE
vs s
SUPPLY VOLTAGE INPUT VOLTAGE
20 . : T 1
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o - Q
L TA=267C L yo Vrst—
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- 04
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a 0
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FIGURE 7

FIGURE &

Data for temperatures below 0°C and 70°C and suppiy voitages helow 4.75 V and above 5.25 V are applicable for SNS414 gnly,
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HEX SCHMI

SN54L814, SN74L514
T-TRIGGER INVERTERS

FREE-AIR

TYPICAL CHARACTERISTICS OF 'L514 CIRCUITS
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NEGATIVE-GOING THRESHOLD VOLTAGE
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DISTRIBUTION OF UNITS
FOR HYSTERESIS
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FIGURE 11

Data for temperatures below 0°C and above 70°C and supply voltages below 4.75 V and above 525 V are applicable for SN541L514 anly.
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NS4LS14, SN741514
EX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF 'L.814 CIRCUITS

THRESHOLD VOLTAGES AND HYSTERESIS

QUTPUT VOLTAGE

v§ vs
SUPPLY VOLTAGE INPUT VOLTAGE
2.0 ——— o L.
Ta=25C Voo =5V |
18 —— LTy =28°C L -
| Vy_— VT+

16
. ="""T Positive-Going Threshold Voltage, VT+ > 3

1.4 + |
: $
$12 £
s . S
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3ol Lt g 4 Y
£ U.o T T ¥ T o
B Hysteresis, VT+ — VT — \
£ 0.6 =}
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0 o

4.5 4.75 5 5.25 55 [} 0.4 0.8 1.2 1.6 2

=
Data for temperatures below 0°C and above 70°C and supgiy voltages below 4.75 V and above 5.25 V ars applicable for SN54LS14 oniy.
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FIGURE 13
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SNb414, SN541LS514,

o e F IR | MARETT A Aa

37414, SN741814

CHMITT-TRIGGER INVERTERS

TYPICAL APPLICATION DATA

I
!
| TTL SYSTEM

TTL SYSTEM INTERFACGCE
FOR SLOW INPUT WAVEFORMS

QUTPUT

PULSE SHAPER

INPUT

0.1 Hz to 10 MH2z

3300

D

>
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I
1 i

I I

QUTPUT H
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Open-collector
output
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IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1996, Texas Instruments Incorporated
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