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Logic Circuit Design  -  Tutorial 8 
 

Q1. A LED is required to connect to the output of an inverter 74S05 (with open-collector output) to 

indicate a ON/OFF conditions.  For a supply voltage of 5V, find the minimum value of a pull-up 

resistor and draw the LED circuit.  The electrical specifications of 74S05 and LED are given in 

Table Q1.  

 

74S05  LED 

IOH(max) 0.25 mA  Vf 2.2V 

IOL(max) 20 mA  Id 10 mA 

VOH(max) 5.5 V    

VOL(max) 0.5 V    

Table Q1 

 

 

Q2. Table Q2 shows the input/output characteristics of the 74 AHC family TTL logic components.  

 

a. Consider that if the IC is operated with Vcc=5V, determine the noise margin for Tamb=25C. 

b. Consider that if the IC is operated with Vcc=3V, determine the noise margin for Tamb=25C. 

c. Comment on the results above. 

 

 

 
Table Q2 

 

 

 

 



EE2000 Logic Circuit Design             

 

Q3. Determine the noise margin and fan-out for (i) 74HCT interface to 74F; and (ii) 74F interface to 

74HCT. 
 
 

Logic family 74HCT 

 

IIH(max)      1 A 

IIL(max)      1 A 

IOH(max)      4 mA 

IOL(max)      4 mA 

VIH(min)       2.0 

VIL(max)       0.8 

VOH(min)       4.9 

VOL(max)       0.1 

 

 

 


