SDLE049

SN5414, SN54LS14,
SN7414, SN741514
HEX SCHMITT-TRIGGER INVERTERS

DECEMBER 1983 —REVISED MARCH 1988

* Qperation from Very Slow Edges

* Improved Line-Receiving Characteris-

tics

* High Noise Immunity

description

Each circuit functions as an inverter, but because of the
Schmitt action, it has different input threshold leveis for
positive (V- 4 ) and for negative going (VT.) signals.

These circuits are temperature-compensated and can
be triggered from the slowsst of input ramps and still

give clean, jitter-free output signals.

The SN5414 and SN541L.514 are characterized for aper-
ation over the full military temperature range of -65°C
to 125°C. The SN7414 and the SN74L514 are charac-

terized for operation from0° Cto 70° C.

logic symbolt

1 (2}

1A T 1A 4
2A (3} (4) 2y
3A {5) (6) 3v
1A (9) (8} 4y
5A 11 (10) sy
6A (13) I~ (12} &y

T This symbol is in accordance with ANSHIEEE Std 91-1984 and

IEC Publication 617-12.
Pin nurnbers shown are for D, J, N, and W packages.
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SN5414, SN54L514, SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

schematics .
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Resistar vaiues shown are naminal. 1;7

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

Supply voltage, Vo (588 OB 1) L . L Lt e e e e e e e
[T« LN Y T B To T s
B
Operating free-air temperature: SNG4 L e —55°C 10 125°C
37
S10rage tEMPEratLIE FANGE . .o o vt v e vt e et s e et e e e e e e e e e e e e e e e e —65°C ta 150°C

NOTE 1: Valtage valuss are with respect 1o network ground terminal,

0°C to 70°C
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SN5414, SN7414
HEX SCHMITT-TRIGGER INVERTERS

recommended operating conditions

SN5414 SN7414
MIN NOM MAX | MIN NOM MAX UNIT
Vee  Supply valtage 45 5 58 | 475 5 5.25 v
lgHy High-level output current —03 —08 mA
1oy Low-level output current 18 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 CONDITIONS T MIN TYP$ MAX | UNIT
Ve Ve =8V 18 1.7 2 v
Vr_ Voo =8V 0.6 09 1.1 v

(vi‘ftjr:fs:_) Veg =5V 04 08 v
VK Vee = MIN, lj=—12mA —-15 v
VouH Vog = MIN, Vy=08V, lgH = — 08 mA 2.4 34 \Y
VoL Vee =MIN, Vi=2v, loL =16 mA a2 0.4 v
1T+ Ve =8V, V=V, —0.43 mA
|5 Voo =8V, Viy=VTy_ - 0.56 mA
I Ve = MAX, V=55V 1 mA
IH Voo =MAX, V=24V 40 uA
T Veg =MAX, V) =04V -08 —12 mA
los$ Ve = MAX —18 —55 mA
ICCH VCC =MAX 22 36 mA
lecL Vegp = MAX 39 60 mA

+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating cendltions.
T All typical vatues areat Vo =85V, Tp = 28°C,
§ Not mare than one cutput should be shorted at a time,

switching characteristics, Voc =5V, Ta = 25°C

PARAMETER FROM To TEST CONDITIONS MIN TY® MAX | UN
{INPUT) (OUTPUT) T UNIT
t
PLH A Y RL =400 g2, CL=15pF 15 22 ns
TPHL 15 22 ns
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SN54LS14, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

recommended operating canditions

SN54LS14 SN74LS14
MIN NOM MAX | MIN NOM MAX UNIT
Vee  Supply voltage 4.5 5 55 4.75 5 525 v
IpH High-level output current - 0.4 -Da ma
lpL Low-level cutput current 4 8 mA
Ta  Operating free-air temperature —55 125 Q 70 °C

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

PARAMETER TEST CONDITIONST SNSdLSTa SN74LS14 UNIT
MIN TYP$ MAX [ MIN TYP{ MAX
VT, Voo =5V 1.4 1.6 19 1.4 1.6 19 v
Vr_ Ve =8V 0.5 08 1 0.5 0.8 1 v
Hysteresis
Ve =5V 0.4 08 0.4 08 v
[VT+ - VT_]
Vi Ve = MIN, I =—18 mA -18 ~-15 v
Vou Ve = MIN, V=08V, gy = —0.4mA 25 34 27 3.4 v
1 =4 mA . .4 . K
VoL Voo =MIN, V=18V oL— T 9% 0 025 04|
loL =8 mA 0,35 05
I+ VCC=5V, V|=VT+ —0.14 —0.14 ma,
r_ Vee=5V, Vi=Vy_ -0.18 —0.18 mA
Fp Voo = MAX, V=TV 0.1 0.1 mA
HH Ve =MAX, Viy=27V 20 20 1z
ITH Vee = MAX, ViL=904V —04 ~04 mA
loss Veeo = MAX —20 —100 | —20 —100 mA
lecH Ve = MAX 8.8 16 B.6 16 mAa
lecL Vee = MAX 12 21 12 21 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under racommended aperating conditions.
t All typical valuesareat Vo =8V, Ty = 25°C.
§ Not more than one output should be sharted at a tirmne, and duration of tha short<circuit should not excead ana second.
switching characteristics, Vec =5V, Ta = 25°C
PARAMETER FROM 70 TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT} (QUTPUTI
t 15 22 ns
PLH A ¥ R =2k, CL =16 pF
tPHL 18 22 ns
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SN5414, SN54LS14, SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT veeo

———————— 3\"
INPUT V)
Ry, Vet (H} Vi ref (L) oy

|
FROM
OUTPUT (see Nota A) !-KPHL—-IJ‘ ;.- e
UNDER | H VoH
TEST CL OUTPUT_—\MI
ref
T Isee Note B} —— = VoL
= = |5ee Note C)
LOAD CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. All diedes are 1N3DE4 or equivalent.
B. CL includes probe and Jig capacitance.
C. Generatoer characteristics and reference voitage are.
Generator Characteristics Reference Valtages
Zout PRR Y 1 Vieaf(H) _ VirefiL} VO ref
SMN54°/SNT4 B0 52 1 MHz 10 ns 10 ns 1.7V ooV 1.5V
SN54LS'/SN74LS' | B0 &2 1 MHz 186 ns 6 ns 1.6V aBv 1.3 v
TYPICAL CHARACTERISTICS OF 14 CIRCUITS
POSITIVE-GOING THRESHOLD VOLTAGE . NEGATIVE-GOING THRESHOLD VOLTAGE
Vs v
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
1.70 > 0.90
> chl- =5 \[f | Vc?: -5 \'I
1 1se 2 0.88
) _3 0.88
;5 1.68 g .
= 167 E 087 -
@
1.56 o 0.86
g £ /'/
= = 0.5 =
= 165 - -
] £ _/
E 154 S 0.4
3 b
: 0.83
2 183 £
2 2 082
é 1.62 2
118 | o8
& ‘ : 0.80
- .
> 160 EM s 5o o 2 s0 B 1w

—75 —650 —-25 1] 25 50 75 100 128
Ta — Free-Air Temperature ~%g

FIGURE 1

Ta — Free-Air Temperature — °c
HYSTERESIS FIGURE 2
vs
FREE-AIR TEMPERATURE
\llcc =|5 v

830 T~ ~ |

820 ~_

810

850

840

80D

790

780

770

VT+ = V7 — Hysteresis — mV

760 |

750 |
—-75 =50 =25 L1} 25 50 75 100 125

Ta — Free-Air Tamperature — °c
FIGURE 3
Data for temperatures beiow 0°C and 70°C and supply voltages below 4,75V and above §.25 V are applicable for SNS414 only,
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SN5414, SN7414
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF '14 CIRCUITS
THRESHOLD VOLTAGES

DISTRIBUTION QF UNITS Vs
FOR HYSTERESIS SUPPLY VOLTAGE
T T 2|0 T T
Vee = sov Ta=25"C
Ta=25C 18 —
3 r \ ' 16
§ / > 14 Positive-Gaing Threshold Voltage, VT+
S o
= 212
z 3
g > 1.0
A T
£ \ 2 o8 -
@ z tegative-Going Threshold Veltage, Vy_
e -
= / = 06
2
- / 0.4
/ 0.2
]
740 760 780 B0OO 820 840 860 8BO 900 4.5 4.75 1 5.25 5.5
V14 — VT —Hysteresis - mV VT+ — VT— — Hystaresis — mV
FIGURE 4 FIGURE 5
HYSTE:!ESiS OUTPUT YOLTAGE
v vs
SUPPLY VOLTAGE INPUT VOLTAGE
2.0 - 4 1
Ta=26C Veo=5V
18 L TA=25°C Ly Ve —
1.6
7 >3
- 1.4 i
T 10 %2
I g Fy L 4
J>— 0.8 a8
| |
'_: 0.6 >Q 1
” 04
0.2
[+ 1}
4.5 875 5 5.25 5.5 1] 0.4 0.8 1.2 1.6 2

Ve — Supply Voltage — V Ve — Supply Voltage — W

FIGURE 6 FIGURE 7

Data for temperatures below 0°C and 70°C and suppiy voltages helow 4.75 V and above 5,25 V are applicable for SN54714 only.
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SN54LS14, SN74L514
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF 'L.514 CIRCUITS

PQSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE
Vs V5
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
1,70 Y 1 0.60 T T
> vee=56V > vec=5V
| 169 1 0.89
3 B
& 1.868 = 0.88
3 s
s 67 z 0.87 -
2 = L
£ 1.66 % 0.86 —
& - = /‘
168 * o8 L
£ £ 1
& 184 @ 0.84—3
d a
> =
£ 1.683 5 0.83
o g
| 1.62 ZI 0.82
E161 - 081
>
1.60 0.80
-75 _50 —25 O 25 50 75 100 125 —75 —50 —25 0 25 50 75 100 125
Ta — Free-Air Temperature — °c Ta — Free-Air Temperature ]
FIGURE 8 FIGURE 9
HY¥STERESIS
v§ DISTRIBUTION OF UNITS
FREE-AIR TEMPERATURE FOR HYSTERESIS
850 T T
Voo =5V
840 Vec =5V
| Jp—
> 830 § TA=3C ’\
E H
] 820 3
E ——— 8
5 810 ‘5
b ™
£ 800 M g
' T
| 790 g } \
> @
| 780 2 | 99% ARE y
e 5 | agove A
£ 70 & | 735 mv
760 4 \

720 740 760 780 8O0 820 340 850 880

750
-75 -60 —-25 O 2% &0 78 100 125
VT4 — VT_ — Hysteresis — mV

Ta — Free-Air Temperature — °C

FIGURE 10 FIGURE 1

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 SN541.514 anly.
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SN54LS14, SN74L514
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF 'L.814 CIRCUITS

THRESHOLD VOLTAGES AND HYSTERESIS QUTPUT VOLTAGE
Vs Vs
SUPPLY VOLTAGE INPUT VOLTAGE
20 ——— o L
Ta=25°C Vg =5V

18 PR

e ___---—-—" —TA—ZSC——VT_ Vs
5 =T Positive-Going Threshold Voitage, VT+ >3

K + |
> 14 )
[]
é? 1.2 %r
a =
S10— Negative-Going Theeshold Voltage, VT —— )
3 § F S
3 E Y
£ 08 $ 1 ¥ ¥ 3
B Hystaresis, VT+ — Vr— \
£086 =3
=1

0.4

0.2

0 1]

45 4.75 5 5.25 58 0 04 0.8 1.2 1.6 2
Vege — Supply Voltage — V V(| = Input Voltage — v
FIGURE 12 FIGURE 13

Data for te mperatures below 0°C and above 70°C and su paly voltages beiow 4.756 v and above §.25 V are applicabie for SN54L514 oniy.
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SN5414, SN54L514,
SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL APPLICATION DATA

t
!

) TTL $YSTEM
cMOs @c b___
(]
]
SINE-WAVE )
OSCILLATOR bc -

TTLSYSTEM INTERFACE
FOR SLOW INPUT WAVEFCRMS

QUTPUT

PULSE SHAPER

INPUT

0.1 Hz to 10 MHz

3300

e

>

MULTIVIBRATOR

|

!

|

I [
H il |
i i |
1}

QUTPUT "

THRESHOLD DETECTOR

INPUT

Open-coilector
output

|
OouUTPUT

Nyt _I H

t t | | | ]
-t -] T v
POINT A e f ™
) .

OUTPUT

PULSE STRETCHER
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IMPORTANT NOTICE

Texas Instruments (Tl) 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.

Tlwarrants 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 Tl 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 APFLICATIONS.

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 o 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 ot implied, is granted under any patent right, copytight, 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 @ 1986, Texas Instruments Incorporated



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products 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
Tl 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, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER’S RISK.

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

Tl assumes no liability for applications assistance or customer product design. Tl does not 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. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright 0 1998, Texas Instruments Incorporated



