P
           AN INTRODUCTION TO DIGITAL LOGIC


       A Practical Exercise


Name:______________________________
I. Purpose

In this lab you will examine several logic chips and discover which logic functions they implement.  The chips you will use are from the transistor-transistor logic (TTL) family.  First introduced in the early 1960s by Texas Instruments, TTL chips are now made by many manufacturers and used today as “glue logic” or to implement simple circuits where a custom chip would be overkill.

II. Equipment

You will use a Digi Designer board, wires of various lengths (for connecting chips on the Digi Designer board), and the following TTL chips:

· 7400

· 7404

· 7432

NOTE:  The chips you will use may be labeled something like “SN74LS00” or “74HC32”.  The extra letters indicate the manufacturer and/or the kind of technology used to build the chip.  For this lab, ignore the letters and simply use the numbers to select chips.

Each TTL chip must be connected to a +5 V power source and ground.  The lab diagrams show the chip pins that should be connected to power and ground.  The diagrams also show which pins are inputs and outputs.  Inputs will be connected to switches or pins on other chips and the outputs will be connected to the LEDs on the Digi Designer board.

CAUTION:  TTL chips are sensitive to static electricity.  Before handling them, ground yourself by touching a piece of metal such as a pipe, power supply case, etc.

III. Lab Procedure
1.  Your Digi Designer board has a built-in 5V power supply.  Plug in your Digi Designer board and turn it on.

2.  The pins on the TTL chips match the spacing of the holes on the Digi Designer’s breadboard.  The breadboard is the white object in the center of the Digi Designer.  
Figure 1 shows how the holes on a breadboard are connected.
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Figure 1.  Breadboard connections.

3.  Place a 7400 chip on the breadboard of your Digi Designer and wire it as shown in Figure 2.  Pins are referenced relative to the notch on the chip.  The TTL chip should straddle the Middle Bar. 
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Figure 2.  Pin connections for the 7400 chip.

4.  Go through all four possible switch combinations.  
Record the status of the output LED for each combination in Table 1 below.  

Indicate the logic function implemented by the 7400.

Table 1.  7400 Logic Table.

	Switch One
	Switch Two
	LED Output

	OFF


	OFF
	

	OFF


	ON
	

	ON


	OFF
	

	ON


	ON
	


7400 LOGIC FUNCTION:___________________________________

5.  Add a 7404 chip to the Digi Designer board and wire it to the 7400 chip as shown in Figure 3.
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Figure 3.  Connecting the 7404 to the 7400.
6.  Go through all four possible switch combinations.  
Record the status of the output LED for each combination in Table 2.  
Indicate the logic function performed by the combination of the two chips.

Indicate the logic function of the 7404.
Table 2.  7400 and 7404 Logic Table.

	Switch One
	Switch Two
	LED Output

	OFF


	OFF
	

	OFF


	ON
	

	ON


	OFF
	

	ON


	ON
	


7400 & 7404 LOGIC FUNCTION:​___________________________________

7404 LOGIC FUNCTION:___________________________________

7.  Remove the 7400 and 7404 chips and wire a 7432 as shown in Figure 4.
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Figure 4.  Wiring diagram for the 7432.
8.  Go through the possible switch (on/off) combinations.

Record the LED status in Table 3.  
Indicate the logic function performed by the 7432 chip.

Table 3.  7432 Logic Table.

	Switch One
	Switch Two
	LED Output

	OFF


	OFF
	

	OFF


	ON
	

	ON


	OFF
	

	ON


	ON
	


7432 LOGIC FUNCTION:___________________________________

IV.  Critical Thinking
1.  If the 7432 chip was connected to a 7404 like the 7400 was connected to the 7404, what would be the logic function produced by the 7432/7404 combination?

2.  If we inverted the inputs and outputs of the 7432 chip using NOT gates, what logic function would result?  Hint: It’s one of the other ones you saw today.
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