Design Rules

Extension

rules

Width

rules

Exclusion rule

Surround rule

Spacing rules

We can specify thedesignrules using some

convenient units, e.g., microns butwhat happens

if we want to manufacturethe chip using

different manufacturers?

Onesuggestion: use anabstract unit, the

lambda, andscalethe design to the appropriate

actual dimensionswhenthe chip is to be

manufactured.

Lambda-based Rules

Onelambda = onehalf ofthe ^minimum~ mask

dimension, typically the lengthof a transistor

channel.

Usually all edgesmust be ^ongrid~

1

2

3

2

1

2

2

3

2x2

3 3 2

1

2x2

3

poly

metal1 diffusion (active)

contact

For mosis2n, lambda = 1

m

Sample ^Lambda~ Layout

Lambda vs. Micron Rules

Lambda-baseddesign rules arebasedonthe assumptionthat one canscale a design to the appropriatesizebeforemanufacture.

Considerthe following data from Weste , Table 3.2:

contacted metal pitch

1/2 * contact size contact surround metal-to-metal spacing contact surround

1/2 * contact size

lambda rule

1

1

3

1

1

8

lambda

= 0.5u

0.5

0.5

1.5

0.5

0.5

4

micron rule

0.375

0.5

1.0

0.5

0.375

2.75

Scaled design is legal but much larger than it needs to be!

Retargetable Layouts ?

So, should oneuselambda rules, or not?

probably okay for retargetting between

^similar~ processes, e.g., when later process is

a simple ^shrink~ of the earlier process.

Some 0.35uprocessesareshrinksof anearlier

0.5uprocess.

most industrial designs use micron rulesto

get theextra space efficiency. Cost of

retargeting by handis acceptable for a

successful product, but usually it´stime for a

redesignanyway.

invent some way of entering a design

symbolically but usea more sophisticated

techniqueforproducing the masks fora

particularprocess. Insight: relative sizesmay

changebut topological relationshipbetween

componentsdoes not . So, insteadof shrinking

a design, compact it!

CMOS Logic Gate