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 To be able to tolerate some level of 
fabrication errors such as

1. Mask misalignment

2. Dust

3. Process parameters                                                 
(e.g., lateral diffusion)

4. Rough surfaces

3



4



5



6



7



8



9



 Metals (five) and vias/contacts 
between the interconnect levels
◦ Note that m5 connects only to m4, 

m4 only to m3, etc., and m1 only to 
poly, ndif, and pdif

◦ Some technologies support 
“stacked vias”

 Wells (nw) and other select 
areas (pplus, nplus, prb)

 Active – active areas on/in 
substrate (poly gates, transistor 
channels (nfet, pfet), source and 
drain diffusions (ndif, pdif), and 
well contacts (nwc, pwc))



VDD

GND

NMOS (2/.24 = 8/1)

PMOS (4/.24 = 16/1)

metal2

metal1
polysilicon

In
Out

metal1-poly via

metal2-metal1 via

metal1-diff via

pfet

nfet

pdif

ndif
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 Minimum dimensions (e.g., widths) of objects on 
each layer to maintain that object after fab
◦ minimum line width is set by the resolution of the 

patterning process (photolithography)

 Minimum spaces between objects (that are not
related) on the same layer to ensure they will not 
short after fab

0.15

0.15
0.3 micron

0.3 micron
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1. Transistor rules – transistor formed by overlap of 
active and poly layers

Transistors

Catastrophi
c error

Unrelated Poly & Diffusion

Thinner diffusion,
but still working
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 CMOS inverter described in other way.

VDD

in

VSS

out



Stick Diagram

construct a logic graph Identify each transistor and 
connection to the transistor 
by        a unique name 
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See the 
tutorial for 
further 
details.

- construct one Euler path for both the 
Pull up and Pull down network 
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-Trace two green lines horizontally to represent the NMOS and PMOS 
devices  and surround them by n and p-wells
-Trace the number of inputs (5 in this example) vertically across each 
green strip and label them in order.
-Trace blue lines to represent VDD and VSS
-Place the connection labels upon the NMOS and PMOS devices               
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-Place the VDD, VSS and all output names upon the NMOS and PMOS 
devices
-interconnect the devices based on Euler path.  
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