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General guidelines for using Max+plus II on SOL


IMPORTANT :: Please retain this copy until the end of this semester ; 

Step 1: Open Max+plus II:
1) Logon to Sol. To open  Max+plus II, you may type “max2win &” on the command line. 
Or you may click on the icon for Max+plus II, if there is one on your terminal.
Click OK to ‘Some max+Plus II fonts not available….’ in the pop-up.
2) From the menu-item Option, select 

            Preferences  (  Automatically Load Last Project at Start-up                                                              

                 and disable it.

Step 2: Draw the Circuit:
3) Open graphic editor (Max+plus II ( Graphic Editor). Name the file (File ( Save As …).
4) Set the file to current project (File ( Project (  Set Project to Current File )

5) Create the required circuit diagram in the Graphic Editor’s window by going through the following steps:
a. In the Graphic Editor window, click on the place where you want to place the symbol. 

b. From the menu-item Symbol , select Enter Symbol. (Or   In the Graphic Editor window,  place the mouse at the place, where the symbol is to be placed. Rclick (Enter Symbol.)
      A dialog box will appear. 
c. In the dialog box:

· Double click , on:
                                           /lapps1/altera/maxplus2/max2lib/prim,

      for simple logic functions like gates, input terminals, output        

      terminals etc. (Otherwise use other directories of symbols. )
· Select the item required by you for simulation by selecting it in the text-box and clicking OK.
d. Follow the procedure of ‘b’ and ‘c’ above for each gate / input / output to be placed in the Graphic Editor window.
Using custom module: Modules, designed by you and stored as *.sym files, can also be placed in the window. 

e. Construct the circuit by interconnecting the components. 
     ANOTHER METHOD OF MAKING CONNECTIONS:  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. 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.
f. Give unique names to each of the inputs and outputs.
                 Note: To speed up the process of entering identical symbols, 

· In the Graphic Editor window, select the symbol, for which multiple copies are required to be drawn.
· RClick ( copy, and 

then paste as many copies as required in the gdf file by using RClick ( Paste. 
· To avoid long and complicated connections, Max+plus II, allows the following facility.

     If a wire segment has a label, which is the same as the name of an input terminal, it is assumed that the two are connected. To associate a label with a wire segment, the procedure is as follows:

Click near a wire so that it is selected. (The segment  will be highlighted.) Then type the label. (Important: The label must be near the wire segment. To check whether a wire segment has a proper label, select the wire segment by clicking near it. The label will be included in a highlighted box.)
· To move a component to some other position in the window: Select the component with your mouse. Hold down the left button and move the component to the new location. The connections to other components in the window will stay connected, (due to the process of rubberbanding). 
Step 3: Compile the Design:

6) 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?”.)
Step 3a: Create a Module: If multiple copies of the circuit, drawn in step 2 and compiled in step 3, are to be used, the whole of the circuit can be stored as a customized module. The module will have the inputs and outputs, as defined in the circuit above.

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 )
Step 4: Apply the Inputs by selecting the appropriate input wave form for each input terminal: 

7) Open the Waveform Editor.( From the menu-item Max+Plus II,  select Wave Form Editor.)  
8)       Save simulator file with an extension of .scf. ( From the menu-item File, select ‘Save As…’ 

9)        Insert the Nodes into the Name column by using the following steps:.

a. Click in the free space in the left most column (called the name column) of the Waveform Editor. RClick ( “Enter Nodes from the SNF”  
(Or From the menu-item Node, select Enter Nodes from the SNF.)
       A dialog box titled “ Enter Nodes from SNF” will appear.
b. In the dialog box, do the following:

· Click the List button, located in the upper right part of the dialog box. This will show the list of all the input and output terminals of the .gdf file, in the left-side text box of the window.
The left-side text box is called the “Available Nodes and Groups” text box. The right-side text box is called the ““Selected Nodes and Groups:” text box.

· Click on the arrow between the two text boxes in the dialog box.
(Or select the inputs and outputs that have to be sampled by selection in the left text-box and clicking on the arrow to move the selected terminal names to the right text-box). 

· After all the required input and output terminals have been transferred to the right text box, click OK.
10) Enter the end time (File (End time) { pref. 50.0ns for 2 inputs or >= 80ns for 3 inputs etc…} and set the grid size (Options( Grid Size) (pref. 10.0ns)
            For 4 inputs, an end-time of 100.0ns with a grid size of 5.0ns may be

            chosen.)
11) Apply an input Wave Form to each of the inputs as follows:

a. Right click on the input that has to be set. On the pop-up menu , click Overwrite ( Count Value.
(Or Click on a node in the Name column to select it.

Then click on the Overwrite icon marked with C (the last active icon on the left side bar).                A dialog box will appear.
b. In the dialog box, do the following:

i. In the “multiplied” field, enter 1 for the ‘least significant’ input, 2 for the 2nd input, 4 for the 3rd input, 8 for the 4th input  etc
ii.  “Start” value should be set to 0.
iii. “Increment” value should be set to 1.

iv. “Count”  type (located just below the “Ending” field) should be  set to “binary”.
v. Click the “OK”  button.
c. To set an input High(1) , RClick on the input that has to be set and on the pop-up menu click overwrite ( High.

APPLYING AN INPUT, which may not be a single, uniform and continuous waveform for the entire period under test: To each input terminal, any type of time varying input like a clock signal or a constant value of 0 or 1 can be applied for a chosen interval of time. During another interval of time, a different type of input may be applied. 

To do this:  In the waveform editor, for each input terminal

· select the duration of time between two boundaries of time , by using the mouse; 

· RClick (  Overwrite (  (Select the input to be applied to the input terminal, during this interval of time, as specified in steps (a) to (d) above. 
Applying  “Undefined(X)” value to an input terminal:

Select the desired time interval of a node. Rclick ( overwrite ( Undefined(X).
Applying fixed values (0 or 1) to some inputs: The inputs may be connected to VCC or GND (available in the primitive directory of symbols)
Making a Group of Outputs:

1. In the Name column of the Waveform Editor window,  highlighting the output, which are to form a group.

2. Right Click and select “Enter Group”. Select  “Hex” radix, if the value in HEX is required after simulation.

3. Click OK.
In the Name column, the group will appear as a group handle with a name as A[7…..0], if  the outputs A7 to A0 constitute the group.
        To increase the number of grid segments, viewable  in the Waveform Editor window, use the magnifying glass (- ) in the left-most tool bar. ( Magnifying glass has two entries in the left-most tool bar: (-) and (+).)
Step 5: Simulate the Circuit:

12) From the menu-item File, select Project ( ‘Save, Compile & Simulate’.
13) “Simulator: Functional Simulation” window will open up. In the window: 

· Select “Check Output”. 

· Click on the “Open SCF” button.

14) Verify the output waveform.

Step 6: Create the Truth Table File: 

       15) Select the Wave form editor window.

      From the menu-item File, select Create Table File. 
16) Save the file as a .tbl file. The file will have the truth table for the logic circuit.

        17) Open the table file. 

From the menu-item File, select Open.

         18) Verify the truth table.

*
*
*
*
*
*
*
*
*
*
*
*


Notes: 1. Give valid  and unique “Names” to input and output pins.
2. Ensure that while entering values for end time and grid size, the same unit is used.
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