Digital Electronics Laboratory Exercise 02
For this lab you will need;

· A PC running Electronics Workbench

· The handout on registers and counters

Circuit 4 - 4 bit synchronous counter (JK)

Use the same methods as laboratory exercise 01 i.e. use a JK flip flop to build this device. Use a switch and voltage source to provide the input pulses. Monitor the outputs QA to QD with LED’s.

Once you have built the circuit;

· Cycle the input switch from ‘off’ to ‘on’ and note the bit pattern displayed by the LED’s (i.e. on or off such that ‘on’ = logic 1, ‘off = logic 0) in Table 01;

· Enter the equivalent denary (base 10) number for each row in the last column of Table 01

	Inputs
	Outputs
	Base 10 Value

	Switch Cycle
	QD Status
	QC Status
	QB Status
	QA Status
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	19
	
	
	
	
	

	20
	
	
	
	
	


Table 01

1. How many cycles of the input switch occur before the outputs reset to all off (all zeros)?

2. What number system (base) could this counter represent?

3. How does this circuit differ from the ripple through counter?




4. How could circuits be connected to count a larger number of pulses e.g. 1000 Draw a suitable arrangement in box 01





Circuit 4 - Binary to 7 segment display decoder connected to a 7 segment LED display

The objective of this last task is to connect the synchronous counter that you built earlier to a seven segment display decoder and display. This will demonstrate the design doing something more useful i.e. displaying a count in a number system that we can readily understand.
First select a 7447 display decoder chip as shown in the screen shot below;
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Note that the LT’, BI/RBO’ and RBI’ pins must be common and connected to a 5v source. Vcc should also be connected to a separate 5v source. Do not forget the ground.

Next select the seven segment display as shown below;
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The task is for you to work out how to interconnect the components. If your connections are correct the display will give an output of the digits 0 to 9.  For reference the connections on the left of the 7447 are inputs whilst the outputs are on the right






























Counter capable of counting up to a 1000 pulses





Box 01





Select this one





Select this one
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