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SN74LS19A, SN74LS24A

SCHMITT-TRIGGER POSITIVE-NAND GATES

AND INVERTERS WITH TOTEM-POLE OUTPUTS

JANUARY 1881 — REVISED MARCH 1988
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Functionally and Mechanically Identical to
‘LS$13, ‘LS14, and 'LS132, Respectively
¢ |Improved Line-Receiving Characteristics
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P-N-P inputs Reduce System Loading

Excellent Noise Immunity with Typical
Hysteresis of 0.8 V
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inverter, but because of the Schmitt action, it
has different input threshoid levels for positive-
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difference between the two threshold levels
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These circuits are temperature-compensated and
can be triggered from the siowest of input ramps
and still give clean, jitter-free output signals.
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T These symbols are in accardance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
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PRODUCTION DATA documents contain information
current as of publication date. Products conform to
spacifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of all garameters.
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SNT4LS19A, SN74LS24A
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schematic {each gate}
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absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
Subpiy voltage, Vo (see Note 1) . .. o . e e 7V
INPUL VOILAGE  + v - - o et it e et e e e e e e e e e e e e e 7V
Operating free-air teMpPerature range . . . . ..o o ittt it e et e e e 0°C to 70°C
Storage temperature range . . . . . ..ot tn i e nn et o e e —-65°C to 160°C

recommended operating conditions

MIN  NOM MAX UNIT
Supply voltage, Voo 4.75 B b.258 A"
High-level output current, IoH —-400 wA
Low-level output current, g 8 mA
Qpearating free-air temperature, T4 Q 70 oC
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SN74LS19A, SN74LS24A
SCHMITT-TRIGGER POSITIVE-NAND GATES

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

PARAMETER TEST CONDITIONST MIN TYP: MAX UNIT
VT 4 Vecc =5V 1.65 1.9 215 vV
VT Veg =5V 076 1.0 1.25 v
Hysteresis v =5V 0.4 oa
WTe - VT2 cc : ' v
ViK Voo = MIN. = ~18mA -1.5 v
VaH Voo = MIN, Y| = VT _min Ing = -0.4 mA 2.7 3.4

gL = 4 mA 025 0.4
V v = MIN, V) =V
aL cC | T+ max oL = 8 mA 0.35 0.5
T4 Yeg = B V. V| = V14 -2 =20 pA
IT_ Vee = B Y, V) = Vr_ -5 -30 nA
] Vee = MAX, Vy =7V 0.1 mA
1T} Voo = MAX,  Vp= 27V 20 prA
L Veeo = MAX, V=04V - 50 uh
Ilpg§ Voo = MAX, V) =Vg =0V -20 -100 mA
LS19A 9.9 18
| v = MAX, V=0V
CCH cc : '[S24A 66 12| ™
L5194 17 30
| \ = MAX, V| =45V A
cCL ce ! '(S24A 11 20| "

t Far conditions shown as MIN or MAX, use the apprapriate value specified undar recommendad operating conditions.
* Al typical values are at Voo = 5 V. Tp = 25°C.
5 Mot mare than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.

switching characteristics, Vgg = 5V, Ta = 25°C (see Figure 1)

FROM TO SN74LS18A SN74LS24A
TEST CONDITIONS IT
PARAMETER {INPUT) (OUTPUT) MIN TYP MAX MIN TYP MAX UN
L=RY] Any Y 13 20 13 20 ns
R = 2k, CL = 15 pF
tPHL Any Y L L F 18 30 25 40 ns

tpLH = Propagation delay time, low-to-high-tevet output
tppL = Propagation delay time, high-to-low-level output
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SN74LS10A, SN741524A

SCHMITT-TRIGGER POSITIVE-NAND GATES
AND INVERTERS WITH TOTEM-POLE O

TEST
POINT veo (See Note C}
________ 3V
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FROM (See Note A)
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UNDER : —"': PLH :-1- Vo
TEST E /
—. Cy (See Note B) VN 1av
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= =
LOAD CIRCUIT VOLTAGE WAVEFORMS

NQTES: A. All diodes are IN3064 or equivalent.
B. C| includes probe and circuit capacitance.
C. The generator characteristics are: PRR = 1 MHz, t, = 15 ns, tp = 8 ns, 25 = 50 Q.

FIGURE 1
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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
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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



