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» Improved Line-Receiving Charac-
teristics

'- High Noise Immunity

. description

Each circuit functions as a 2-input NAND gate, but
because of the Schmitt action, it has different input
threshold levels for positive (VT 4} and for negative go-
ing (VT _] signais.

These circuits are temperaiure-compensaied and can be
triggered from the slowest of input ramps and still give

clear, litter-frea output cmr!:!lgq

The SN54132, SN54LS132, and SN545132 are
characterized for operation over the full mifitary
tamperature range of —55°C to 125°C. The SN74132,
SN74L5132, and SN745132 are characterized for
operation from 0°C to 70°C.

logic diagram [positive logic)
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logic symbol?t
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positive logic: Y = ABorY = A + B

1 This symbol is in accordance with ANSINEEE Std 91.1984
and 1EC Publication §17-12.
Pin numbers shown are for D, J, N, and W packages.
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SN54132, SN541S132, SN5AS132,
SN74132, SN741S132, SN745132
QUADRUPLE 2.INPUT POSITIVE-NAND SCHMITT TRIGGERS
schematics
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ARealstar valuas shown ara nominal,
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VCC (588 NOTE 1), . L L e e e e e 7V
Input voltage: 132, Sl 82 . L L e 55V
LS 3 L e 70'\/
is}
Operating free-air temperature: SNBA | L L . . e e -55Cto125°C
SNT A 0°C to 70°C
SLorage temparature TANGE. . . . .. .. ottt ittt e e e e e e —65°C 1o 150°C

NOTE 1: Voltages values are with respect to network ground tarminatb.
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Z
Na4 K J4
UADRUPLE 2-iNPUT POSITIVE-NAND SCHMITT TRIGGERS
recommended operating conditions
SN54132 SN74132 uNIT
MIN NOM  MAX MIN NOM  MAX
Ve  Supply voitage 4.5 5 55 | 4.75 5 B.25 v
ioH High-level output current —-0.8 ~ 0.8 mA
Igy,  Low-levei output current 16 16 ma
Ta  Operating freg-air température — 55 125 [ 76 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST MIN TYPY MAX UNIT
VT4 Yoc=5V 15 1.7 2 v
V1o Voo =5V 06 09 1.1 v
Vhys Vog=5V 04 08 v
VT4 —VT )
ViK Voc = MIN, 1= —12mA —1s5 1V
VOH Voo = MIN, V=08V, lgn = - 0.8 mA 24 34 v
VoL Voo = MIN, V=2V, lgL =16 mA 0.2 .4 v
1+ Ve =56V, V| =sVTy Z 043 ma
T Vpo=5V, Vi=Vr_ —0.56 mA
1) Veeo = MAX, Vi =65V 1 ma
M Voo = MAX, V=24V 40 A
M Vog T MAX, V| -04V ~pa —12 | mA
ioss Voo = MAX ~ 18 -85 | mA
IccH Vg = MAX 15 24 mA
lccu Voo = MAX 26 40 ma
t For conditions shown as MiN or MAX, use the appropriate value specifiad under recommended aperating conditions.
b Al typical values are at Vo= 6 V, T = 25°C.
§ Not more than one cutput shouid be shorted at a tims.,
switching characteristics, Vg =5V, Ta = 25°C (see figure 1)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAaX UNIT
(INPUT) {QUTPUTI
P H 15 22 ns
A Y Ry = CL=15pF
tPHL " L= e00 4. LT ee 15 22 | m
£ia
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CNRAIC112 QMNTAI1S1737
WA Thato! ' WFAny SFIE S "Wl | WS
(QUADRUPLE Z-INPUT POSITIVE-NAND SCHMITT TRIGGERS
recommended operating conditions
SNS4LS132 SMN740L5132 UNITW-‘
MIN NOM MAX MIN NOM MAX
Vo Supply voltage 45 5 55 | 4.75 5 525 v
IOH High-level output current —-0.4 —04 mA
O 4 8 mA
—~ 55 125 o 0 | °C
ecommended operatiing free-air temperature range {(uniess otherwise noted)
PARAMETER TESTC + SN5415132 SNT4LS132 envem
M
ONDITIONS Min TYPE MAX | MIN TYPE MAX
NT+ vee=5%V 1.4 1.6 1.9 1.4 16 19 v
VT Vee =5V 05 038 1} 05 08 1 v
v
hvs Voo =5V 04 08 04 08 v
Ny, =V1-)
VK Voo = MIN Iy = — 18 mA -1.5 —15 v
VoM Voo = MIN, V=05V, lgH = — Q.4 ma 25 34 27 34 W
v Voo = MIN. Vim18Y loL=4maA 0.25 04 0.25 os I
oL cc SR loL=-8 mA 035 05
IT+ Ve =5V, M= VT - 0.4 —0.14 mA
| [ Yoo =5V, V=T —0.18 —-0.18 mA
T Voo =MAX, V=7V 0.1 01 | mA
HiH Voe = MAX, V=27V 20 20 HA
iy Ve = MAX, ViL=04V -0.4 —0.4 mA
los § Voo = MaX — 20 ~100 | —20 - 100 | mA
leckH Vog = MAX 5.9 iR 5.9 1 mA
leeL Voo = MAX 8.2 14 8.2 14 mA
T For condltions shewn as MIN or MAX, use the appropriate value specifled under recammended aperating conditions.
T All typical values ars at Mpn =8V, Ty = 25°¢C.
§ Mot more than ane output should be shorted at a tima, and duration of 1he short circuit should not excesd one secong
switching characteristics, Voo =5V, Ta = 25°C (see figure 1)
FROM TO
PARAMETER TEST CONDITIONS MiN TYP MAX UNIT
| (INPUT) IOUTPUT)
f t
: PLH 15 22 ns
An Y Ry = 2ks, =1 F
tPHL Y LTk CL=r8p 5 H |
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QUADRUPLE 2-INPUT POSITIVE-NAND

SN545132, SN74351
SCHMITT TRIGGE

wALsININIEL 7 L]

43

32
RS

recommended operating conditions
[_7 SN543132 SN745132 UNIT
MIN NOM  MAX MIN NOM MAX
Ve Supply voitage 4.5 5 5.5 | 475 5 525 v
oy High-level output current -1 -1 mhA
IgL Low-ievel output current 20 20 mA
Ta Operating free-air temperature — 55 125 0 70 i
electrical characteristics over recommended operating free-air temperature range {uniess otherwise noted)
PARAMETER TEST CONDITIONS? SN54s132 SM?AS,‘!;‘Q UNIT
A — MIN TYPY MAX | MIN TYP} MAX
YT+ Veg =5V 16 177 191 1.6 177 19 | v
V_ Veg=5V 11 122 14 ) 1.1 122 14| v
Vhys Vog =5V 0.2 055 02 0.55 v
Wy —Vr_!}
Vi Voo=MIN, || = — 18 mA —1.2 121 v
Van Voo =MIN, V=11V, IgH=— 1 mA 25 34 27 3.4 v
VoL Ve = MIN, V=19V, IgL = 20 mA Q.5 0% Vv
T4 Veg=58V, Vi=VT1+ —~09 -0.9 mA
T Vee =5V, V= VT_ ~1. - 1.1 mA
) Voo = MAKX, V=55V 1 ! mA
liH Voo = MAX, WV -27V 50 50 | uA
L Vcc=MAX, ViL=05V -2 -2 mA,
losd Ve = MAX — 40 —~100 | — 40 —100 | mA
ICCH Voo = MAX 28 44 28 44 mA
‘cou Voo = MAX 44 63 44 68 mA
T For conditions shown as MIN or MAX, use the appropriste value spacified under recommeandad operating conditions,
3 All typical values are at Voo = 5V, Ty = 257¢,
§ Mot rmore than ane output should be sharted at a timae, and duration of the shart-cireult should not excesd one second.
switching characteristics, Voo =5 V, Ta = 25°C (see figure 1)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) {DUTPUT]
[PLH Aora v RL - 280 12, CL = 15pF P 105 | n
IPHL 85 13 ns
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Nb4132, SNHALS13Z, SNHAS132,
SN74132, SN74L5132, SN745132
QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS
PARAMETER MEASUREMENT INFORMATION
TEST
PO!NT VFC
———————— 3w
%“L T e N
FROM feen More A . ; ov
oureur | o [T IS ptpHL—t [R—
UNDER I ”“'""P"""‘l | —Vou
= q“ ;‘;i MNoie B) euTPUT |qu VOref Ilivvo
‘% '% (See Mate C1 o

LOAD CIRCUIT

NOTES: A, All diodes are 1N3064 or equivalent.
B. C| includes probe and jig capacitance.
C. Generator charactaristics and raferance voltages are:

VOLTAGE WAVEFORMS

Gonerator Characteristics Reofarence Voltages
Zout  PRR tr i Viraf{H)  Vircef(L) VO ref
SNS4/SN74° 50 1 MHz 10 ns 10 ng 1.7V 09v 1.5V
SNB4LS/SN74LS' | 50 1 Mz 15 ns 6 ns 1.6V 0.8V 1.3V
‘5132 50 1 MHz 25ns 25 ns 1.8V 3.2V 1.5V
FIGURE 1
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VT4 — Positive-Gaing Threshold Valtags — V

VT4+ — VT— ~ Hysteresis — mV

TYPICAL CHARACTERISTICS OF 132 CIRCUITS

POSITIVE-GOING THRESHOLD VOLTAGE
FREE-AIR TEMPERATURE

1.70 ——t—
Vo= 5 Y
Vep =5 Y

164

163
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161

1.60
-75 —50 -25 O 25 50 75 100 125

Ta — Free-Air Tamperature —°C

HYSTERESIS
vs
FREE-AIR TEMPERATURE
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Ve =5V
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Ta — Free-Air Temparatues —°C

VT — — Negative-Going Threshold Voltage — V
o
3

NEGATIVE-GOING THRESHOLD VOLTAGE
vs

FREE-AIR TEMPERATURE

E
+
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Ta — Free-Air Temperawre — 'C

DISTRIBUTION OF UNITS
FOR HYSTERESIS

T T
Voo =5V

Ta =25°C
/’\
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- —

740 760 780 804 820 840 860 B8O 900
Ve — VT —Hysteresis — mV

T Data for temperatures below C°C and 70°C and supply below 4.75 V and above 5.25 V are applicable for SN54132 anly,
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THRESHOLD VOLTAGES HYSTERESIS
Vs vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
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=
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0.2 0.2
0 0
4.5 475 5 5.25 58 45 475 5 5.25
VT+ — VT_ — Hysteresit — mV Ve — Supply Voitage — V
QUTPUT VOLTAGE
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Ve — Supply Voltage — V

55

T Data for tamperaturaes belaw 0°C and 70°C and supply betow 4,75 V and abova 5.25 V are applicagle for SNS4132 only.
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TYPICAL CHARACTERISTICS OF ‘L8132 CIRCUITS

POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE
w3 v
FREE-AIA TEMPERATURE FREE-AIR TEMPERATURE
1.70 : . 0.50 L
= Vee=5Vv > CC=5Y
| 169 ! 0.89
-
B1es 2 oms
$ s
2167 T 0.87
° e o
£ 166 T 088 F—
2 - £ 1
‘g 165 ‘20885 T
g £ B
3 164 S oes ]
L4 <«
2.3 -3 ]
| 162 f 0.82
.
s 1
L 1s1 . 0.81
> |
1.60 0.80
—~75 -50 —-26 0 26 50 75 100 125 ~75 —-50 -26 6 25 50 75 100 12%
Ta — Free-Air Temperature — °C Ta — Free-Air Tamperature — C
HYSTERESIS
Vs DISTRIBUTION OF UNITS
FHEE-AIR TEMPERATURE FOR HYSTERESIS
850 . r
Vee=5V T I
840 Ve =5V
> 830 § FTa=25¢C
£ @ \
| 820 2
z —_— 8
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u 2 | ABOVE /
L0 2 |5 v B
760 / T \
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—75 ~50 —25 @ % 50 75 100 125 720 740 760 780 BOO 820 840 860 88O
YT+ — VT — Hysteresis — mV

TA — Free-Air Temperature —°C

T Data for temperatures balow 0° C and above 70°C and supply voltages below 4.75 V and above 5.25 V are applicabla far SNS4LS132 only.
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CAMEAIC1ITI? CQM7A1C127
SIRJRLY IS, JINTPLIIJL
QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS
TYPICAL CHARACTERISTICS OF ‘L8132 CIRCUITS
THRESHOLD VOLTAGES AND HYSTERESIS QUTPUT VOLTAGE
) v
SUPPLY VOLTAGE . INPUT VOLTAGE
2.0 — ol L
8 Ta=25C Vec =5V !
. R S, aTgizstm-.‘,T_ V,”Tﬁ
1.6
N "1 Positive-Going Threshold Voltage, VT+ >3
1.4 1
... %
g1z £
= >
S10p— Naegative-Going Threshold Voltage, Vy.. —— = 2
2 = [y k 4
e R e ey ; = +— 2
z Hysteresis, VT+ — VT cl)
Fos =)
) 1 —4.
LR
0.2
] | ] —]
4.5 4,75 5 5.25 5.5 0 0.4 08 1.2 16 2
Yoo — Supply Voltage — V Vi — input Vaoltage — v

1 a o
Data for temperaturas below 0°C and above 70°C and supply voitages balow 4.75 Vv and above 5,25 V are applicable for SN54LS132 only.
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SN74132, SN74L8132, SN748132

QUADRUPLE Z-INPUT POSITIVE-NAND SCHMITT TRIGGERS
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IMPORTANT NOTICE

Texas Instruments (TI) 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
1o verify, hefore placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at

ality 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.

wvith Tl's standard warranty. Testing and other au

tha tima nf cala in arcordanca v
i€ i aCllrGance wi S swandallG Warfanty., iesung and Giner Qu

uic unic U1 o

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

TO BE SUITABLE FOR USE IN LIFE-SUPFORT APFPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl 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 ©@ 1996, Texas Instruments Incorporated



