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10.1 Timing Parameters of Flip-flips 
 - Propagation delay, output transition 
 time, minimum pulse width, setup time, 
 hold time 
 
10.2 Electrical Characteristics of Logic Gates 
 - Logic levels, noise margins, speed of 
 operation, power dissipation, operation 
 temperature, fan-in, fan-out, comparison 
 of logic families 
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Propagation time and delay  
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Output Transition Time 
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Minimum Pulse Width 
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Setup Time and Hold Time 
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Logic Gate Characteristics 

12 



Logic Levels 
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Logic Levels 
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Logic Levels 



Noise Margin 
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Speed of Operation 
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Power Dissipation 

19 



Operating Temperature 
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Fan-in and Fan-out 

21 



Comparison of logic families 
Most commonly used logic families are: TTL, CMOS and 
ECL. 
  
Generally speaking, 
 

– 1)   ECL has the lowest propagation delay and thus 
  comprises the fastest logic circuits available. 

 
– 2)   TTL has the smallest delay power product. 

  
– 3)   CMOS has the lowest power dissipation and is used 

for LOW power consumption circuits, such as calculator 
and digital watches. 
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Comparison of logic families 
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    Typical (ns) Worst case (ns) 
Logic Subfamily LH HL LH HL 

TTL 74 12 7 22 15 

TTL 74L 35 31 60 60 

TTL 74H 5.9 6.2 10 10 

TTL 74S 4 5 7 8 

TTL 74LS 8 8 15 15 

TTL 74AS 1 1 4 4 

TTL 74ALS 3 2 11 8 

CMOS 4000B 75 75 150 150 

CMOS 74HC 10 10 18 18 

ECL 10K/100K 0.2 0.2 0.6 0.6 

Propagation delay 



Comparison of logic families 
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      Power dissipation (1 NAND) 
Logic Subfamily Typical Worst case 

TTL 74   10 mW 29 mW 

TTL 74L   1 mW 3 mW 

TTL 74H   21 mW 50 mW 

TTL 74S   19 mW 47 mW 

TTL 74LS   4 mW 6 mW 

TTL 74AS   16 mW 23 mW 

TTL 74ALS   2 mW 4 mW 

CMOS 4000B   2 mW Freq. Dependent 

CMOS 74HC static 1 mW 12 mW 

    active 550 mW Freq. Dependent 

CMOS 74HCT static 2 mW 20 mW 

    active 1 mW Freq. Dependent 

ECL 10K   30 mW 35 mW 

ECL 100K   45 mW 50 mW 

Power dissipation 
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