TYPES SN741 4, SN74LS14

SN5414, SN54LS14

HEX SCHMITT - TRIGGER INVERTERS

REVISED DECEMBER 1983

Operation from Very Slow Edges

Improved Line-Receiving Characteris-
tics

High Noise Immunity
Package Options Include Standard Plastic
(N) and Ceramic (J) 300-mil Dual-In-Line

Packages, Plastic Small Outline (D) and
Ceramic Chip Carrier (FK) Package

description

Each circuit functions as an inverter, but because of the
Schmitt action, it has different input threshold levels for
positive (VT +) 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, jitter-free output signals.

The SN5414 and SN54LS14 are characterized for Oper-
ation over the full military temperature range of -55°C
to 125°C. The SN7414 and the SN74LS14 are charac-
terized for Operation from 0 ° C to 70 ° C.

SN5414, SN54LS14...J PACKAGE
SN7414, SN74LS14...D OR N PACKAGE
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TYPES SN7414, SNT4LS14, SN5414, SN54LS14
HEX SCHMITT - TRIGGER INVERTERS

schematics )
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Resistor values shown are nominal. /J7

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

Supply v o 1 t a g e , \% (o} C (see N o t el) 7v
INPULVOItagE: ‘14 . . . . . e 55 v
LSl e 7V

Operating free-air temperature: SN54 . —55°C to 125°C
SNTZA 0°C to 70°C

Storage temperature range . . . . . . . . . . . . . . —65°Cto 150°C

NOTE 1. Voltage values are with respect to network ground terminal
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TYPES SN7414, SN541 4
HEX SCHMITT - TRIGGER INVERTERS

recommended operating conditions

SN5414 SN7414
UNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 4.75 5 5.25 v
loH  High level output current — 0.8 -0.8 m A
1oL Low-level output current 16 16 m A
TA  operating freeair temperature — 55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
PARAME TER TEST CONDITIONS' MIN TYP? MAX | UNIT
Vs Vee =5V 15 17 2 \Y
Vr_ Ve =5V 06 09 11 v
Niyj’i'f/s:_' Ve =5V 04 C8 v
VK Ve =MIN, 1= —12mA 15 v
VoH Vee =MIN, V=06V, IoH - — 08 mA 24 34 \
VoL Vee =MIN, V=2V, oL = 16 mMA 02 04 v
174 Vee =5 V. V| =VTs —043 mA
T_ Vce =5V, Vi=Vy_ —056 mA
T Vee = MAX, V=55V ] A
I Vee =MAX, V=24V 40 | pA
I Vo -MAX, V[ =04V ~08 —-12 | mA
los§ Vee - MAX - 18 ~55 | mA
IcCH Vee = MAX 22 36 | mA
IccL Vce = MAX 39 60 | mA

1Forconditionsshownas M| N ar MAX  use the appropriate value specifiedunder recommended operating conditions
% All typicalvaluesareaty c C=5V,TA = 25°C
§Notmore thanone output shouldbeshorted a t atime.

switching characteristics, VCC =5V, Tp = 25°C

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT)
. 15 22 ns
PLH A Y R =400, CL= 15 pF
‘PHL 15 22 ns
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TYPES SN74LS14 SN54LS14

HEX SCHMITT-TRIGGER

INVERTERS

recommended operating conditions

SN54LS14 SN74L514 UNIT
MIN NOM  MAX | MIN NOM  MAX
Vee  Supply voltage 45 5 56 | 475 5 5.25 v
lon High-level output current —04 -04 mA
loL 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)
SN54LS14 SN74L514
PARAMETER TEST CONDITIONST s UNIT ]
MIN TYP{ MAX [ MIN TYP} MAX
Vs Vee -5V 14 16 19 1.4 16 19 \
Vy_ Vee =5V 05 08 1 05 08 1 %
Rvsteresis | v -sv N 04 08 04 08 v
(Vg4 ~ V1) cc ’ i
VK Vee = MIN, )= —18 mA -15 -15 v
Vo Vee =MIN, V=05V, Ign = — 04 mA 25 3.4 2.7 34 v
loL=4mA 025 04 025 04
VoL Vee =MIN, V=19V jn v
[loL =8maA 035 05
T+ Vee =5V, Vi=VTs —0.14 —0.14 mA
- Vec =5V, Vj=Vr_ -0.18 -018 m A
Iy Veg= max. V=7V 0.1 01 mA
TIH Vee=mMax, Vig=27v 20 20 RA
I Vee = MAX, VL= 04 v — 04 0.4 | ma
losy Vee = MAX - 20 — 100 | —20 - 100 mA
CCH Vee = MAX 8.6 16 8.6 16 mA
Tccu Vee = MAX 12 21 12 21 | ma
t F o r conditions shownas M | Nor M A X , use the appropriate value specified under recommended operating conditions.
1 All typicalvalues areatvcc = 5 v, TA = 25°C.
& Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second
switching characteristics, VCC =5V, TA = 25°C
PARAMETER FROM o TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
. 15 22 ns
PLH A Y R =2k, CL=15pF
‘PHL 15 22 ns
.
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TYPES SN7414, SN74LS14,SN5414, SN54L.S14
HEX SCHMITT-TRIGGER INVERTERS

PARAMETER MEASUREMENT INFORMATION
TEST
POINT “cc
INPUT Vit N\ o T B
FROM ov
{see Note A) t !
“Soch e S
i ) VOH
TEST CL OuTPUT 13V
VO ret
I (see Note B) ~—— voL
(See Note C)
LOAD CIRCUIT VOLTAGE WAVEFORMS
NOTESA.All diodes are1N3064or equivalent.
B.C|includes probe and jigcapacitance
C. Generator characteristics an d reference voliage are
Generator Charactcrirtics Reference Voltages
Zout PRR fr t Viref(H)  viref(L) VO ref
SN54'/SN74’ 50 2 1 MHz 10 ns 10 ns 1.7 v 09 v 15V
SNBA4LS'/SN74LS’ | 50 2 1 MHz 15 ns 6 ns 1.6 v 0.8 v 13 v
TYPICAL CHARACTERISTICS OF ‘14 CIRCUITS
POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE
vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
> 1.70- =T T >
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TA — Free-Air Temperature —°C TA — Free-Air Temperature — °c
FIGURE 1 HYSTERESIS FIGURE 2
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FIGURE 3

Data for temperaturesbelow 0°C and 70°C and supply voltagesbelow 4.75V and above 5.25 Vv areapplicable for SN5414 only
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TYPES SN74LS14, SN54LS14
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF ‘14 CIRCUITS

THRESHOLD VOLTAGES

DISTRIBUTION OF UNITS vs
FOR HYSTERESIS SUPPLY VOLTAGE
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FIGURE 4 FIGURE 5
HYSTERESIS OUTPUT VOLTAGE
vs vs
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FIGURE 6 FIGURE 7

Data tor temperatures below 0°C and 70°C and supply voitages below 0.75 V and above 525 V are applicable for SN5414 only.
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TYPES SN74LS14, SN54LS14
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF ‘LS14 CIRCUITS

POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE
vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
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HYSTERESIS
vs DISTRIBUTION OF UNITS
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Data for temperatures below 0 ° C and above 70°C and supply voltages 4.75Vandabove 5.25 v areapplicable for SN54LS14 0nly.
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TYPES SN74LS14, SN541S14
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF 'LS14 CIRCUITS

THRESHOLD VOLTAGES AND HYSTERESIS OUTPUT VOLTAGE
vs vs
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FIGURE 12 FIGURE 13

Data for temperatures below G°C and above 70°C and supply voltages below 4 75 Vv and aboves.25Vareapplicablefor SN54LS14only
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TYPES SN7414, SN74LS14
SN541 4, SN54LS14
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL APPLICATION DATA
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