Lab 09 Layout
Design and Implementation of Static RAM Cell Layout using CMOS 0.12 micron Technology in Microwind


1. Objective 
 
In this lab students will design and implement the layout of a six-transistor static memory cell. 
The technology for this lab is cmos012 micron process. The tool used in this lab is Microwind.  
The goals for this Lab are: 
· Design of Static RAM Cell schematic. 
· Design of Static RAM Cell Layout using the tool. 
· Gate delay, area, power and current analysis. 
 
2.  Theory (Static RAM Cell) 
 
The basic cell for static memory design is based on 6 transistors, with two pass gates instead of one. The circuit consists of two cross coupled inverters, but uses two pass transistors instead of one. The cell has been designed to be duplicated in X and Y in order to create a large arrays of cells. Usual sizes of Megabit SRAM memories are 256 columns x 256 rows or higher. The selection lines WL concern all the cells of one row. The bit lines BL  and  ~BL  concerns all the cells of one column. 
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3. Design/ Diagram/Circuit 
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Figure : Static Memory Cell
 4. Lab Instructions  
 4.1. Manual Layout of Static memory Cell 
1. Open Microwind and select the foundry cmos012. 
2. Save the design as “Save as” as “Lab08”, and save the design frequently during the lab session. 
3. Draw the layout of nMOS using MOS Generator 
4. Draw the layout of pMOS using MOS Generator by setting the appropriate width of pMOS 
5. Connect the transistors using Metal 1 as per design. 
6. 
Draw the rails of and ground horizontal rails with Metal 3. 
7. Draw the layout of signals BL and ~BL using Metal 2. 
8. 
Connect the nWell to    
9. 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. 
10. Check for Electrical connections to be valid. 
11. Add inputs and outputs to the design; also add virtual capacitance at the output in your design. 
12. Simulate the Design. Observe the values of configuration delay, gate delay, power, current, VTC, and area. 
13. Repeat the design using for different values of transistor’s dimensions, supply voltages. And observe the changes in configuration delay, gate delay, power, current, TC, and area carefully. Make a conclusion of your observations.
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Figure: Layout of Static Memory Cell
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Figure: Write Cycle of Static Memory Cell
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Figure: Layout of 4x4 Array of Static RAM Cells
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