Micro Electronics 120 Lab #19

D Flip-Flops
Resource Materials: 

Digital Electronics Textbook Chapter 7 Section 7-3
Questions: (Answer on separate sheet) 

1. What is the difference between an R-S  and a D-Latch Flip-Flop?

2. What is the disadvantage of a one input Flip-Flop?

3. What is meant by the terms PS and Clear? 
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Objective
To operate and test D flip-flops using a 7474 IC
Materials: 

1    7474 D-type flip-flop IC

1    clock (single pulses)

1    5-V dc regulated power supply

4   logic switches

2    LED indicator-light assemblies
System Diagrams: 
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You will wire and operate D-type flip-flops in this
 experiment. Figure 7-7 shows the wiring of the 7474 
TTL IC you will use. Notice that the inputs are grouped
 as synchronous and asynchronous inputs.

Procedure:

1. Insert the 7474 IC into the mounting board.

2. Power OFF. Connect power to the 7474 IC (Vcc and GND).

3. Refer to Fig. 7-7. Wire the input switches D, CLR, and PS; the single-pulse clock input CLK; the 7474 IC; and the two LED output indicator-light assemblies.

4. Power ON. Operate the asynchronous inputs CLR and PS, and record the results in Table 7-3.
	INPUTS
	OUTPUTS

	Clear
	Preset
	Q
	Q
	Name of condition

	0
	0
	
	
	Prohibited

	0
	1
	
	
	

	1
	0
	
	
	

	1
	1
	
	
	

	
	
	Clear Q to 0 Preset Q to 1 Disable asynchro​nous inputs


6. Disable the asynchronous inputs (PS and CLR to 1).

7. Power ON. Operate the synchronous inputs D and CLK of the 7474 IC according to the truth table in Table 7-4. Observe and record the results in Table 7-4.
Table 7-4   Truth Table for D Flip-Flop

8. From manufacturers' data manuals you can determine that the 7474 IC contains edge-triggered flip-flops.
9. Move the CLK input to a switch and slowly pulse the D flip-flop (start at 0, then 1, and then 0). Can you determine if the flip-flop is positive- or negative-edge-triggered?
10. Power OFF. Take down the circuit and return all equipment to its proper place.
Lab Questions: 
Complete questions 1 to 8 on a separate sheet of paper. 
1. Draw a logic symbol for a D flip-flop. Label the inputs D, CLK, PS, CLR and the outputs Q and Q .
2. List the synchronous inputs of the D flip-flop.


3. List the asynchronous inputs of the D flip-flop that you used.


4. Which output column in Table 7-4 is exactly the same as the input D column on the D flip-flop?

5. A logical______at PS will preset the Q output of the 7474 D flip-flop to a logical______.

6. The synchronous inputs of the 7474 D flip-flop only operate when the PS and CLR inputs are     ______
(disabled, enabled) with a log​ical________.
7. The 7474 D flip-flop is a ________(negative-,  positive-) edge-triggered flip-flop.

8. Explain why the D flip-flop is often referred to as the delay flip-flop.

Fig. 7-7   Wiring of a D flip-flop.





Table 7-3   Truth Table for 7474 D Flip-Flop (Asynchronous Inputs)





5.In the right-hand column of Table 7-3 write the condition of the outputs. Your choices are listed.








