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I. The 555 Timer [20 points] 

A 555-Timer configured as an astable multivibrator is shown below. 

 

1. [4 pts] Calculate the time per period that the output of the 555 timer is high (Thigh) and low 

(Tlow). Also, calculate the period (T) and the frequency (f) of the output. 
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2. [6 pts] Sketch at least 3 cycles of the output voltage from the 555-Timer vs. time. Label all 

relevant voltages, the total period (T), the time per cycle that the output voltage is high (Thigh) 

and the time per cycle that the output voltage is low (Tlow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. [2 pts] Calculate the duty cycle of the output of the 555 timer. 

 

 

 

 

 

 

 

 

 

4.  [4 pts] What is the average voltage delivered by the output of the 555 timer? 
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5. [2 pts] Name one other type of output signal a 555 timer can be used to generate. 

 

 

 

 

 

 

 

 

1. [2 pts] If the value of C1 were to be increased, would that increase the duty cycle, decrease 

the duty cycle, or leave it unchanged? Justify your answer. 
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II. Combinational and Sequential Digital Logic [20 points] 

1. [6 pts] Generate the truth table for the logic circuit below, including entries for QA, QB and 

Q.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. [2 pts] To which fundamental 2-input logic gate is the circuit in part 1 equivalent? Explain 

your reasoning in one sentence. 
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3. [6 pts] D-Flip-Flop: the timing diagram for a D flip-flop with the inputs CLK and D already 

given is shown below. Sketch 𝑸 and �̅� vs. time and fill out the table for 𝑸 and �̅� at the given 

times. The D-flip-flip is a rising-edge triggered device with the following truth table: 

 

 

  

 

 

 

 

 

 

 

 

 

Time D 𝑸 �̅� 

t1    

t2    

t3 
   

t4 
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4. [4 pts] The two-bit counter below consists of two D flip-flops (Fa and Fb), with a clock 

signal input CLK_A and two outputs Qa and Qb.  

 
 

 

Complete the timing diagram below by sketching the outputs 𝑸𝒂, 𝑸𝒂
̅̅ ̅̅  (Qa_bar), 𝑸𝒃 and 𝑸𝒃

̅̅ ̅̅  

(Qb_bar). Hint: begin with 𝑸𝒂 and 𝑸𝒂
̅̅ ̅̅  (Qa_bar). 
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5. [2 pts] Why is it necessary to set the CLR input of a counter circuit to “high” before using it 

to count? 

  


















