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QUALITY MEASURES
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4 A
RELATIONSHIP BETWEEN
STRUCTURAL AND PHYSICAL DESIGNS
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DATAPATH LAYOUT
ARCHITECTURE
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DATAPATH LAYOUT
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CONTROL UNIT LAYOUT

State3: 1 0:

Input Output
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State table

O

2—-level AND-OR impl.

O1=( b 31,1 ) OR (I k315 15) OR

(L3l l5)

O2 =(l1 I3 15 I5)

O3 =(h ' l3lgl5) OR (lly' I3 14 |s)

Os=( 2 l3la15) OR (L2 I3 14 Is)

Output signals:

Boolean Equations

01
2—level NAND—NAND impl.
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Assumptions:

1. single row
3. no sharing between signals 4. track per signal
5. no logic optimization
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Standard cell layout

2. signal clustering

Copyright © 1993 by Daniel Gajski

N




MULTIPLE-ROW
CONTROL LAYOUT
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PLA LAYOUT ARCHTECTURE

AND array

OR array
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Logic mapping
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4 A
MODELING PHYSICAL DESIGN

1. Probabilistic distribution for pins,
wire length

2. Placement, routing models
3. Linear algorithms (min-cut)
4. State encoding model

5. Logic minimization

6. Technology mapping

7. Transistor sizing
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WIRE MODELING
Comp i Wire Compj
RT model
vdd Wire model
1 Ry
Comp ; (_AR/’:J/:ﬁ l/\/\/\/\ l l Comp;
X 7 Cin
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Equivalent RC delay model
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E
C, = (Ly Wy) (7))
tp :(Rout+Rw )(Cw+cln)
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COMBINATORIAL DELAY

—— : Critical Path
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D-LAT

CH DELAYS
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4 A
MASTER-SLAVE DELAYS
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REGISTER-TRANSFER PATH
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SYSTEM CLOCKING MODELS
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Control unit

_____ Pathl_
n o} :
Next-state 10 2% Control Ny
logic 158 logic :
1
“ : : .
i n, : [ Functional
e e e = ! unit
.............................................................. Datapath

Control unit

Control
logic

Next-state

-
- -
logic -

register

Functional
unit
Datapath

Control unit

n o n.|s

10|08 S

Next-state 0| &)1l Control 25
logic - |5 logic S

A

[
=]

: < — : Functional
= Status register T unit

Datapath

Two-stage pipeliine

Copyright © 1993 by Daniel Gajski




FUTURE DIRECTIONS

Better models
Modeling algorithms

Control Optimization

State encoding
Logic optimization

Microarchitecture optimization
Floorplanning models
Other measures

Other technologies
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