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S5413
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DESCRIPTION
The 5413 and 7413 dual S chm itt triggers consist o f tw o  identical 

Schm itt-trigger c ircu its  in m ono lith ic  integrated c ircu it fo rm . Log­

ica lly, each c irc u it func tions  as a fo u r-in p u t N A N D  gate, bu t be­

cause o f the S chm itt action , the gate has d iffe re n t in pu t threshold 

levels fo r  positive- and negative-going signals. The hysteresis, or 

backlash, wh ich is the difference between the tw o  threshold levels, 

is typ ica lly  800m V .

An im po rtan t design feature is the b u ilt-in  tem perature compensa­

tio n  w h ich ensures very high s tab ility  o f the threshold levels and the 

hysteresis over a very w ide tem perature range. T yp ica lly , the hyster­

esis changes by 3% over the temperature range o f —55°C to  125°C 

and the upper threshold changes by 1% over the same range. The 

5413/7413 can be triggered from  the slowest o f in pu t ramps and 

s till give clean, jitte r-free  o u tp u t signals. I t  can no t be triggered from  

straight dc levels.

These c ircu its  are fu lly  com patib le w ith  most o ther T T L , D TL, or 

MSI circuits. The 5413 is characterized fo r  operation over the  fu ll 

m ilita ry  tem perature range o f — 55° C to  125°C; the 7413 is char­

acterized fo r  operation fro m  0°C to  7 0°C.

RECOMMENDED OPERATING CONDITIONS

Supply Voltage V q c
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ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS* MIN TYP** MAX UNIT

V T+ Positive-going threshold voltage V CC = 5V 1.5 1.7 2 V
V t - Negative-going threshold voltage V CC = 5V 0.6 0.9 1.1
V T + ~ V T - Hysteresis V CC = 5V 0.4 0.8 V
V | Inpu t clamp voltage V c c  = M IN , l| = -1 2 m A -1 .5 V

VOH High-level o u tp u t voltage V CC = M IN ,
I OH = -8 0 0 mA

V | = 0 .6V ,
2.4 3.3 V

v O L Low-level o u tp u t voltage V c c  = m i n ,
*OL = 16m A

>CNil>

0.22 0.4 V

*T+
Inpu t current at positive-going 
threshold V CC = 5V, V | = v T+ -0 .6 5 m A

'T -
Inpu t current at negative-going 
threshold V CC = 5V, 11-

>II>

-0 .8 5 m A

'I
Inpu t current at m axim um  
inpu t voltage V c c  = M AX, V | = 5.5V 1 m A

'IH High-level in pu t current V c c  = M A X , V | = 2.4V 40 /uA
l|L Low-level inpu t current V ^  = M AX, V | = 0.4V -1 -1 .6 mA
'o s

'CCH

S hort-c ircu it o u tp u t current"*" 
Supply current, high-level

V Cc  = m a x , 

V CC = m a x . jV | = 0

-18 -5 5 mA

ou tp u t
Supply current, low-level

14 23 m A

'C C L V c c  = m a x , V | = 4.5Vou tpu t 20 32 m A
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DIGITAL 54/74 TTL SERIES ■ S5413, N7413

SWITCHING CHARACTERISTICS, Vc c  = 5V, TA = 25°C, N = 10

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

tPLH
Propagation delay tim e, low-to- 
high-level ou tp u t CL = 15pF, R|_ = 4 0 0 ft 18 27 ns

t PHL
Propagation delay tim e, high-to- 
low-level o u tp u t C L = 15pF, R[_ = 4 0 0 ft 15 22 ns

* For conditions shown as M IN  or M A X , use the appropriate  value specified under recom m ended operating conditions fo r  the  applicable  
device type.

* * A ll typ ical values are at V q q  = 5 V , = 25°C .
t  N o t m ore than one ou tp u t should be shorted a t a tim e.

TYPICAL CHARACTERISTICS

HYSTERESIS
VS

Ta -  Fro*-Air Temperaturowe

THRESHOLD VOLTAGES AND HYSTERESIS 
VS

Vcc-fcWHrVoMW-V

DISTRIBUTION OF UNITS

740 7(0 700 100 020 140 800

OUTPUT VOLTAGE 
VS

INPUT VOLTAGE

04 08 12

Vj—Input Vołt*9*—V
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