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                          LAB # 4
Computer Architeture I: Digital Design
Objective: 
(i) Design a 3-to-8 line decoder using two 2-to-4 line decoders in 74139.

(ii) Use the 3-to-8 line decoder, obtained in (i) above, for implementing  the following functions:  

a) F1 (X, Y, Z) = Σm(2,3,6)

(Z is LSB and X is MSB)

b) F2 (X, Y, Z) = Σm(0,1,2,4,5,7)
(Z is LSB and X is MSB)

In addition to the 3-to-8 line decoder, you may use external gates, if required. Your implementation should use external gates, with minimum fan-in.
A Note on 74139 (available in Max+PlusII library in the folder /../../mf)
“74139” consists of two 2-to-4 line Active Low decoders. 

Each unit has the following inputs: i) Active low enables GN ii) two inputs A and B. (A is the least significant input bit.)

Another Method of Making Connections is Rubberbanding: 

When a number of input or output terminals are to be connected to the corresponding pins of a module, the method of “rubberbanding” may be more convenient. Turn on rubberbanding by using the menu item Option in the Graphics Editor or by clicking on the icon on the left side of the screen (Last but one iconon the LHS – red line between two black dots). When rubberbanding is on, drag the input (or output terminal) towards the module till the input pin touches the required pin of the module. Then move the input pin to the position, where you want to put it in the window. The connecting wires will become visible.

PROCEDURE:  

OBJECTIVE (i): To obtain a “3:8 decoder”, by using the two units in 74139:
1. Open  Max+plus II.

2. Open graphic editor (Max+plus II ( Graphic Editor). Name the file (File ( Save As …).

3. Set the file to current project (File ( Project (  Set Project to Current File )

4. Create the required circuit diagram in the Graphic Editor’s window:

· In the Graphic Editor, click on the place where you want to place the symbol for 74139.

· From the menu-item Symbol , select Enter Symbol.
· Double click on the dialog box file field:           

              /lapps1/altera/maxplus2/max2lib/mf.

                      Select 74139.
5. On the next page, draw the schematic diagram for obtaining a 3-to-8 line decoder by using the two 2-to-4 line decoders in 74139. 
(Hint: Use the combination of G1N and G2N as the MSB Input of the 3:8 decoder i.e. P. The remaining two inputs Q and R(LSB) of the 3:8 decoder are obtained by connecting together the corresponding input terminals of the two 2:4 decoders.) 
6. In the Graphic Editor’s window in step 4, you have obtained 74139. Now put in the window three input terminals, one NOT gate and eight output terminals.

The input terminals may be called P (MSB), Q and R (LSB). The eight output terminals may be called Y0, Y1,…..Y7.
Connect the various terminals. Edit all the input and output pin names.
7. Compile the Design: From the menu-item Max+Plus II, select Compiler.

From the menu-item Processing, select Functional SNF Extractor.
Click the Start button in the Compiler dialog box.

                       (Click YES to “Save all changes before compiling the project?”.)
8. Create a Module: 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 )
9. Apply the Inputs: Open the Wave Form Editor. 

             From the menu-item Max+Plus II, select Wave Form Editor. 


Save simulator file: From the menu-item File, select ‘Save As…’ (file extension is .scf).


Insert the Nodes into the Name column.


Set the end time of simulation.

             From the menu-item File, select End Time…. of 100.0ns.

Set Grid size of 10 ns.


Create a Wave Form for each of the inputs. (In the “multiplied” field, enter 1 for the ‘least significant’ input, 2 for the 2nd input, 4 for the 3rd input.)
10. Simulate the Circuit: From the menu-item File, select Project ( ‘Save, Compile & Simulate’ and verify the output waveform.
11. Create the Truth Table File: Select the Wave form editor window.  From the menu-item File, select Create Table File. 
       From the menu-item File, select Open. Verify the truth table.
OBJECTIVE (ii): Use the 3-to-8 line decoder, obtained in (i) above, for implementing  the following functions:  

a) F1 (X, Y, Z) = Σm(2,3,6)

(Z is LSB and X is MSB)

b) F2 (X, Y, Z) = Σm(0,1,2,4,5,7)
(Z is LSB and X is MSB)

In addition to the 3-to-8 line decoder, you may use external gates, if required. Your implementation should use external gates, with minimum fan-in.
12. Open graphic editor (File  ( New). Select gdf file and name the file as “3to8Decoder.gdf” (File ( Save As …).
13. Set the file to current project (File ( Project (  Set Project to Current File )
14. On the next page, draw the schematic diagram for obtaining F1 and F2 using a 3-to-8 line decoder.
15. Create the required circuit diagram in the Graphic Editor’s window by using Lab4.sym, input terminals, output terminals and gates, as required in your design.           Connect the various terminals. Edit all the input and output pin names.

16. Compile the Design: From the menu-item Max+Plus II, select Compiler.

From the menu-item Processing, select Functional SNF Extractor.
Click the Start button in the Compiler dialog box.

                       (Click YES to “Save all changes before compiling the project?”.)
17. Apply the Inputs: Open the Wave Form Editor. 

· From the menu-item Max+Plus II, select Wave Form Editor. 


Save simulator file. 

· From the menu-item File, select ‘Save As…’ (file extension is .scf).


Insert the Nodes into the Name column.


Set the end time of simulation.

· From the menu-item File, select End Time…. of 100.0ns.

Set Grid size of 10 ns.


Create a Wave Form for each of the inputs. (In the “multiplied” field, enter 1 for the ‘least significant’ input, 2 for the 2nd input, 4 for the 3rd input.)

18. Simulate the Circuit: From the menu-item File, select Project ( ‘Save, Compile & Simulate’ and verify the output waveform.

19. Create the Truth Table File: Select the Wave form editor window.  From the menu-item File, select Create Table File. 
       From the menu-item File, select Open. Verify the truth table.

-----------------------------------------SPACE for  the SCHEMATIC DIAGRAM----------------------------------
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