VLSI Lab 01 (Schematic)
Introduction to DSCH and a Simple Gate Implementation in DSCH


1. Objective 

In this lab students will be introduced to a schematic based EDA tool “DSCH” and the introduction will be accompanied with an implementation of simple Gate at Gate level and at CMOS switch level. The tool used in this lab is DSCH.  The goals for this Lab are: 
· Familiarity and Hands on Example using the tool. 
· Schematic Design in using the tool. 
· Schematic Design Verification. 
· Simulation of the design

2. Theory (NOR Gate) 

As per discussion and design on white board in the Lab, a NOR gate can be implemented using four FETS i.e. two pFETs and two nFETs as the inputs of the gate is two. pFETs are connected in series while nFETs are connected in parallel, Vdd is supplied to the series combination of pFETs while the parallel combination of nFETs is grounded. Inputs a & b are applied to the gate terminals of all FETs, and the output f is obtained from the common junction of these parallel and series combinations as illustrated in NOR circuit under the heading of Circuit 

3. Block Diagram and Logic Diagram 

· Symbol, Truth Table and CMOS circuit of NOR Gate

4. Lab Instructions

a) Open the DSCH by double clicking it located in the installed directory of dsch2-7 
[image: ] The following Screen will be appeared
[image: ]

b) Select the foundry using the command File > Select Foundry 

[image: ]
c) Select 0.25-micron process by selecting “cmos025.tec” file. Click Open tab to continue.
[image: ]

d) Save the design as “Lab05” using the command File > Save as.
e) Open a schematic design using the command Insert > Another Schema (.SCH). 

[image: ]
Select “NOR2_Cir.sch” click on Open tab to open the schematic. The following schematic of half adder will be open. Analyze the schematic carefully, especially the connecting wires. 
f) Click on the Run Tab on the Tool bar menu to start the simulation or using the command Simulate > Start Simulation.

[image: ]
[image: ]

g) Check for different input combinations by using mouse click on the inputs buttons to be on or off. Like in the above diagram the inputs in1 and in2 is “0” on as indicated  while the output out1 on as indicated by red color.
h) Now we will make the above schematics manually. Delete the existing diagram by selecting the Cut command button from the icon menu bar and then select the whole diagram. 
i) Click on the p-MOS and n-MOS symbol button in the Symbol Library and drag it the schematic design areas as indicated in the figure.

[image: ]

Similarly complete the half adder schematic by adding and gate from symbol library and input buttons and output lights at the respective nodes from the symbol library as given in the following figure. Also add a name to your schematic for evaluation purpose.
j) You can view the Timing diagram by clicking on Timing Diagram command button on the icon bar. 
[image: ]

k) Save the design. 
l) Explore the Schema to new symbol, Make Verilog File, Generate Spice net-list in the File menu, delays of each symbol and the Advanced Tab in the symbol library 
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