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1. The transfer function of the inverter A is described below. Derive the values of the 
parameter: VOH, VOL, VIH ja VIL. Calculate also the values of the noise margins NMH 
and NML. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The inverter A drive the inverter B. The values of the parameters VOH, VOL, VIH ja VIL 
for the inverter B are given below.  Does this connection work or not? And why. 
    A  B 
 
 
 
      VOH = 4.5V 
      VOL = 1.7V 
      VIH = 3V 
      VIL = 2V 
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5.  Design the synchronous counter to generate two nonowerlapped clocks Q0 and 
Q1. The outputs Q0 and Q1 are also the outputs of the used D-flip flops of the counter.  
The counter should be the self starting. (The number of D-flip flops can be different 
than the number of outputs). 
 
 

 
 
Use begin state A as a trap state. Give only Boolean functions for excitation functions 
of D-flip-flops and draw clock connections between D-ffs. 
 
 
 

6.  Explain shortly : implementing complex Boolean functions with pull-up/pull-
down networks (CMOS-logic). 
 
Implement the Boolean function shown below. Use symbols of n- and p-type 
mosfets given below. 
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