Additional end-of-chapter problems for Chapter 4 – The Active and Poly Layers
CMOS: Circuit Design, Layout, and Simulation
A4.1	For the (incorrect, see Fig. Ex4.1 on page 86) layout of a MOSFET seen below sketch the cross-sectional view along the line indicated. Make sure to clearly indicate the FOX regions.
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A4.2	Using the sheet resistances seen in Table 4.1 estimate the resistance seen in between the two metal1 connections. Also sketch the cross-sectional view along the line indicated.
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A4.3	Lay out a 50 ohm resistor with metal1 connections using silicided p+. Use the value seen in Table 4.1 for the sheet resistance of silicided p+. Do you have to use n-well? Why? If so, what voltage do you tie the n-well to? Note that if your layout doesn’t contain n+ (the active layer surrounded by the n-select layer) then you haven’t done the layout correctly.

A4.4	Hand sketch the layouts and cross-sectional views, assuming a twin-well CMOS process and making sure that you show the FOX layer in the cross-sectional views, of: 
1. a box on the active layer 
2. a box on the active layer surrounded by n-select
3. a box on the active layer surrounded by p-select
4. a box on the poly1 layer
5. two coincident boxes on the poly1 and poly2 layers










[image: ]A4.5	Hand sketch the cross-sectional views at the places indicated in the layout seen in Fig. A4.5. Ensure the FOX and top of the chip are clearly labeled in your cross-sectional views.
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A4.6	Lay out both 10/2 PMOS and NMOS devices. Show how you would connect all four of the MOSFET terminals to bonding pads on the top layer of metal (e.g., metal3). DRC and LVS your cells.
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