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Objective: Learning the process of using user-defined modules in  Max + Plus II by

(i) designing the half-adder and converting it to a module

(ii) designing a 4-bit Incrementer by using 4 number of the half-adder modules.

PROCEDURE:  
1. Construct the truth table for the Half Adder. (Consider A and B as the inputs. S is the sum and C is the carry output.) 

	A
	B
	S
	C

	0
	0


	
	

	0
	1


	
	

	1
	0


	
	

	1
	1


	
	


2. Write the algebraic expression for the two outputs:

S = 
C = 

3. Draw the schematic diagram for the Half Adder, using Max + Plus II.
4. Compile the design by using the following steps: 
                   a.  From the menu-item Max+Plus II, select Compiler.

                    b. From the menu-item Processing, select Functional SNF 

     Extractor. ((SNF stands for Simulator Netlist File)


          c. Click the Start button in the Compiler dialog box.

                   (Click YES to “Save all changes before compiling the project?”.)
5. Create a Module: Multiple copies of the circuit, drawn in step 3 and compiled in step 4, are to be used. Rather than re-drawing the whole of the circuit, the HA may be stored as a customized module, with A and B as the inputs and S and C as the outputs. The procedure for creating a module out of the circuit is as follows: 

Select menu item File ( “Create Default Symbol”. 

( Max + Plus II saves the above file as name.sym, where name is the name of the gdf file )

6. Verify your design using a simulator. Draw the waveforms for (i) the inputs: A , B  and (ii) the outputs: S, C. 
7. Obtain the truth table for the above simulation, by using File ( Create Table File.
DESIGNING THE 4-BIT INCREMENTER, BY USING 4 MODULES OF THE HALF-ADDER:

8. Open another Graphic Editor window. Use File ( New. Select a graphic editor file.

Name the file as Lab3mod.gdf. 
Use File ( Project (  Set Project to Current File. 

9. Draw the schematic diagram of a 4-bit Incrementer in Max + Plus II by using:
a. 4 number Half Adder (HA) modules: available as Lab3.sym in the text box, when you click on the menu item Symbol. 
b. 1 number Vcc input (for incrementing by 1) to be connected to the A input of the HA module corresponding to the least significant bit (If this input be 0, the circuit will not increment the 4-bit input and will return an output, which is equal to the input. )
c. 4 number input  terminals called A0, A1, A2 and A3 to be connected to B inputs of the 4 HA modules

d.  4 number output terminals called S0, S1, S2 and S3 to be connected to the Sum outputs of the 4 HA modules
e.  1 number output terminal, called C  to be connected to the Carry output of the HA module corresponding to the most significant bit

Connect the Carry output of a HA module to the A input of the HA module of the next more significant bit
10. Express the outputs as functions of the inputs.

          SO = 
          S1 = 

          S2 = 

          S3 = 

           C = 

11. Compile the design. (Follow steps similar to those shown in 4 above.)

12. Verify your design using a simulator. Draw the waveforms for (i) the inputs: A0, A1, A2, A3  and (ii) the outputs: S0, S1, S2, S3, C. 

Notes: (i). If the previous scf file (lab3.scf) is open, close it before opening the waveform editor for saving the new file Lab3mod.scf.  
(ii)Choose the end time as 100ns and grid time as 5 ns.

13. Obtain the “truth table” file for the Incrementer. 
















