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DUAL 4-INPUT SCHMITT TRIGGER

DESCRIPTION

The T54LS13/T74LS13 contains two 4-input NAND
Gates that accept standard TTL input signals and
provide standard TTL output levels. They are ca-
pable of transforming slowly changing input signals
into sharply defined, jitter-free output signals. Ad-
ditionally, they have a greater noise margin than
conventional NAND gates.

Each circuit contains a Schmitt trigger followed by
a Darlington level shifter and a phase splitter that
drives a TTL totem-pole output. The Schmitt trig-
ger uses positive feedbak to effectively speed-up
slow input transitions and provide different input
threshold voltages for positive and negative-going
transitions. This hysteresis between the positive-
going and negative-going input thresholds (typically
800 mV) is determined internally by resistor ratios
and is essentially insensitive to temperature and
supply voltage variations.
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ORDERING NUMBERS:
T54LS13 D2 T74LS13 C1
T74LS13 D1 T74LS13 M1
T74LS13 B1
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NC = No Internal Connection
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LOGIC DIAGRAM AND TRUTH TABLE
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ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 A
Vi Input Voltage, Applied to Input —-0.5to 15 \
Vo OQutput Voltage, Applied to Output -06t055 \Y
I Input Current, Into Inputs -30to5 mA
lo Output Current, into Outputs 50 mA

Stresses in excess of those listed under “‘Absolute Maximum Ratings’’ may cause permanent damage to the device.
This is a stress rating only and functional operation of the device at these or any other conditions in excess of those
indicated in the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

GUARANTEED OPERATING RANGES

Supply Voltage
Part Numbers Temperature
Min Typ Max
T54LS13D2 45 V 5.0V 55 V —55°C to +125°C
T74LS13XX 475V 50V 525 V 0°C to +70°C

XX = package type.
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Limits
Symbol Parameter Test Conditions Units
Min. | Typ. | Max. (Note 1)
VT4 Positive-Going Treshold 1.5 1.8 2.0 | Vec=5.0v \
Voltage
Vr_ Negative-Going Treshold 0.6 0.95 11 Vec=5.0V v
Voltage
Vr4+—V1_ | Hysteresis 0.4 0.8 Vce=5.0V v
Veo Input Clamp Diode Voltage —-0.65 —1.5 | Voc=MIN,ljjy= —18mA v
VoH Output HIGH Voltage | 54 25 | 34
Vee =MIN,lgy = —400pA,V|y=0.5V \%
74 2.7 3.4
VoL Output LOW Voltage |54,74 0.25 04 | loL=4.0mA
Vcec=MIN, V|y=1.9V Vv
74 035 | 05 |loL=8.0mA | °C IN
74 Input Current at -0.14 Vec=58.0V.ViN=VT4 mA
Positive-Going Threshold
- Input Current at -0.18 Vee=5.0V,ViN=VT_ mA
Negative-Going Threshold
i Input HIGH Current 1.0 20 Voo =MAX V=27V uA
0.1 Voo =MAX,ViN=7.0V mA
e Input LOW Current —0.4 | Voo =MAX,V|Ny=0.4V mA
los Output Short Circuit Current -20 ~100 | Voo =MAX Voyr=0V mA
(Note 2)
IccH Supply Current HIGH 3 6 Voo = MAX,V|y=0V mA
lccL Supply Current LOW 4 7 Voe =MAX,Viy=4.5V mA
AC CHARACTERISTICS: (To=25°C)
Limits
Symbol Parameter Test Conditions Units
Min. | Typ. | Max.
tpLH Turn Off Delay, Input to 15 22 ns
Output Vee=5.0V
tPHL Turn On Delay, Input to 18 27 C=15pF ns
Output

Notes:

1) For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2) Not more than one output should be shorted at a time.

3) Typical values are at Vo =5.0V, Ta=25°C.
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TRANSFER FUNCTION

Fig. 1
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Fig. 2

THRESHOLD VOLTAGE AND HYSTERESIS
VERSUS POWER SUPPLY VOLTAGE
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THRESHOLD VOLTAGE AND HYSTERESIS
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