VLSI Lab 10 (Layout)
Design and Implementation of Look Up Table (LUT) Layout using CMOS
0.25 micron Technology in Microwind


1.  Objective 
In this lab students will design and implement the layout of 4 bit 2-input Look UP Table (LUT). 
The technology for this lab is cmos025 micron process. The tool used in this lab is Microwind.  
The goals for this Lab are: 
· Design of Static D Register schematic. 
· Design of Static D Register Layout using the tool. 
· Design of 4-to-1 Multiplexer using Pass Transistor Logic 
· Gate delay, area, power and current analysis. 
 
 2.  Theory (Static RAM Cell)  
Look-up Tables are almost invariably used in FPGAs to produce combinational functions. A look-up table is composed of permanent memory (RAM) connected to a multiplexer. All possible outputs of the desired function are stored in the ram cells. The inputs of combinational function are the inputs of multiple 
For this, students will design a 2-input look-up table. For that we will need 4 D-Registers and one 4-1 multiplexer with 02 select inputs. 
A 4-1Multiplexer can be constructed using pass transistor logic as shown in the Diagram section.
3. Design/ Diagram/Circuit 
4.  Lab Instructions 

· Open Microwind and select the foundry cmos012. 
· Save the design as “Save as” as “Lab09”, and save the design frequently during the lab session. 
· Draw the layout of nMOS using MOS Generator 
· Draw the layout of pMOS using MOS Generator by setting the appropriate width of pMOS 
· You are free to choose automated or manual method for your latch design. 
· For your convenience schematics and Layout of D-latch and MUX are already copied in your Labs folder. You are free to use them. But they are not optimized and may not give the best results. So you are strongly advised to design your own optimized layout. 
· Connect the transistors using Metal 1 as per design. 
· 
Draw the rails of  and ground horizontal rails with Metal 3  
· 
Connect the nWell to 
· Check the design using DRC for any design rule violation and correct the design in case of error, again run the DRC and check for errors. Or run the DRC after each change in the layout. 
· Check for Electrical connections to be valid. 
· Add inputs and outputs to the design; also add virtual capacitance at the output in your design. 
· Simulate the Design. Observe the values of configuration delay, gate delay, power, current, VTC, and area. 
· First stage of simulation will be configuration where you will give a positive pulse to the clock of your RAM cells and load them with four possible combinations of output. 
· Second stage will be simulation of you configured XOR function where you will give different combinations to sel inputs and observe the output.  

[image: ]
Figure:  Layout of 4-bit 2-Input Look UP Table (LUT)
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Figure: Simulation of 4-bit 2-Input Look UP Table (LUT)

Instructor Signature:	
Viva /Grade:		
Date: ______________

Swedish College of Engineering & Technology Rahim Yar Khan  	71

image2.wmf
DD

V


oleObject2.bin

image3.png




image4.png
opTITTT)




image1.wmf
DD

V


oleObject1.bin

