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Plate Captions 

Plate 1 Cross section of a CMOS inverter in an n-well process 

Plate 2 nWell CMOS design rules 

Plate 3 Symbolic layouts for the CMOS inverter 

Plate 4 Symbolic layout for an l/0 pad 

Plate 5 Chip microphotograph of CMOS ECL level automatic impedance 
controlled pads " 

Plate 6 Three level metal standard cell symbolic layout 

Plate 7 Combinational adder mask layouts 

Plate 8 Mask layout for 6 transistor static RAM 

Plate 9 Metal3 standard cell layout for boundary scan tap controller 

Plate 10 4-bit Manchester adder symbolic layout 

Plate 11 Representative symbolic layouts for filter tap· datapath 

Plate 12 Chip microphotograph of Ghost Canceller chip 

Plate 13 Chip microphotograph of 6-bit flash AID converter 
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Plate 2a 

A1=10 

.. 

A. N-well rules 

81=3 

82=3 

B. Active Area Rules 

C1=2 C3=1 

C. Poly 1 Rules 

02=7 

A2=6 

wells at same 
potential 

85=5 

' 02=7 :------------: ,----l 

84=3 

. . 
I I 

A2=8 

wells at different 
potentials 

-86=3 

: C4=2 (same for p-transistor} 

This and other figures show n-diffusion 
(n+ in p-well or substrate}, vddn (n+ inn-well}, 
p-diffusion (p+ in n-well}, vssp 
(p+ in p-well or substrate} by stipple or color. 
In reality, these areas are the active layer 
surrounded by an n-plus or p-plus layer. 
These layers are preferred for 
design as they present layouts that are 
conceptually easier to visualize. 

I D- I D-1 
I 01=2 I I 01=2 

I I - p-diffusion 
or vssp -( _____ , _ ~ L_~-~ 

n-plus active layer p-plus active layer 

n+ and p+ may be omitted for clarity in some figures ___ ___, 

D. N-plus/p-plus Rules 

E1=2 E2=2 E5=2 E1=2 E3=2 E4=2 

-- --E6=1 E6=1 
E. Contact Rules and F. Metal1 Rules 
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Plate 2b 

G1=2 -
..... -
G4=1 G2=3 G3=1 

G. Via Rules and 
H. Metal2 Rules 

J1=8 

I. Via2 Rules and 
J. Metal3 Rules 

butting substrate 
contact/\ 

in 

n-transistor 

CMOS n-well inverter designed with Lambda Rules 
n+ and p+ layers are omitted 
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Plate 4 

guard ring strapped 
in metal where possible 

rings 

PAD 

metal, 
metal2, 
pad window 
and via (not 
shown) 

"' 

large gate to drain space 
to improve breakdown of 
output transistors 

transistors added in parallel 
for higher drive strength 

data-in 
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Plate 5 
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Plate 6 
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Plate 8 
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Plate 9 
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Plate 10 
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Plate 11 
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Plate 12 
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Plate 13 
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