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Lab 1: Introduction to Digital Logic Lab Components

Objectives: 

 The purpose of this lab is to get you familiar with constructing a logic circuit using a protoboard. This lab also introduces you to simple digital devices and their operations. 

Background:

 To design logic circuits and test the circuit with hardware, one needs devices such as breadbords, IC chips, jumper wires, logic probe. In our digital logic lab, you will be provided with a protoboard.

Protobord

Protoboard consists of

1. A number of breadboards in which integrated circuits can be placed and connected together with jumper wires.

2. LEDs (light emitting diodes) which can be used to show the state of the output signals and for debugging purposes.

3. Input switches that allow you to easily modify input values.

[image: image1.png]



Basic circuit connections procedure:

1. Turn power switch off

2. Place IC chip/chips on the breadboard.  Make sure the chip is placed in the right orientation that is the dented mark is pointing upward.
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3. Connect the GND pins of all IC chips (for most chips this is pin 7.  Check diagram) to ground.

4. Connect the VCC pins of all chips (pin 14 in most chips) to VCC (+5v on your board).

5. Connect all other input and output signals.

6. Turn power on.

The IC chip can easily be burned if not used properly.  So be careful to follow the above procedure and the following precautions when building your circuits.

Precautions

1. Be careful not to connect any circuit output to VCC 

2. Check chip diagram before making any connections.

3. Turn power off before you modify your circuit.

Lab procedural rules

1. Each group of three students will be assigned a design kit consisting of a protoboard, jumper wires. 

2. Label your kit with your name and your lab partner’s name.

3. At the beginning of each lab session, check your kit out of the lab room (the small room in the corner of 702S).  At the end of the lab session, place the kit back into room.  Do not take the kit out of room 702S.
Task 1: Verification of basic logic gates

In this task you are to verify the operations of some of the IC chips that you purchased.  This can easily be done using the protoboard:

1. Place the chip under test on one of the breadboards in such a way that its pins are not short-circuited. (make sure power is off)

2. Connect pin 7 to GND and pin 14 to +5V.

3. Refer to the handout diagrams (or TTL data book) to determine the input and output pins for each gate in the chip.

4. Connect the gate inputs to the dipswitches and the gate output to an LED. 

5. Determine the output for each possible input combination and fill-out the Truth Table.

For each of the integrated circuits indicated below complete the corresponding Truth Table.  Describe in words the operation of the gates and indicate any discrepancies between expected results and observed results.

Note that each chip consists of a number of gates (2 to 6 depend on the IC).  The operation of each of these gates is identical.  You can verify this for yourself.

Activity 1: Verify your 7400 chip.

	7400

	Input1
	Input2
	Output

	
	
	

	
	
	

	
	
	

	
	
	


Activity 2: Verify your 7402 chip.

	7402

	Input1
	Input2
	Output

	
	
	

	
	
	

	
	
	

	
	
	


Activity 3: Verify your 7404 chip.

	7404

	Input1
	Input2
	Output

	
	
	

	
	
	

	
	
	

	
	
	


Activity 4: Verify your 7408 chip.

	7408

	Input1
	Input2
	Output

	
	
	

	
	
	

	
	
	

	
	
	


Activity 5: Verify your 7486 chip.

	7486

	Input1
	Input2
	Output

	
	
	

	
	
	

	
	
	

	
	
	


Activity 6: Verify your 7432 chip.

	7432

	Input1
	Input2
	Output

	
	
	

	
	
	

	
	
	

	
	
	


Manufacturers' Logic Chip Circuit Diagrams

These show the gate connections clearly with respect to the gate symbols.  The pin connections shown in page 3 are the same.[image: image4.png]7420 Dual 4-Input NAND Gate 7421 Dual 4-Input NAND Gate
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Pin configuration for integrated circuits

1A, 1B etc. indicates an input to gate 1, 1Y indicates the output. (Below is a set of pin configurations for the chips in your kit.  Please refer to the manufacturer's technical manual for more details.)
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