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Abstract

Synthesis is the process of transforming a design from an abstract description into a detailed
implementation. The synthesis process can be divided into three subprocesses: High-Level Syn-
thesis, Logic Synthesis, Layout. High-level synthesis is the process of transforming a design from
a behavioral description into a register-transfer level description. Logic synthesis is the set of
transformations that are performed on the register-transfer level description to create the gate-level
implementation of the design. Finally, layout is the process of translating the design from logic

gates to geometric representation.

There are a number or Computer-Aided Design (CAD) tools to aide the designer in these pro-
cesses. System Architect’s Workbench (SAW), Synopsys’s Design Compiler, and Cascade Design
Automation’s Epoch are three such tools. Each of these tools were developed to solve a different
part of the synthesis process. SAW was developed to perform high-level synthesis. Design Com-
piler’s capabilities include logic synthesis and logic optimization. Epoch, on the other hand, can be

used for logic synthesis and layout.

In this project, we integrated the three tools into a synthesis path that covers the entire synthesis

spectrum. In doing so, we wrote translations to aid the design flow between various CAD tools.




Contents

1 Introduction I
1.1 Motivation aNd GOAIS........ccovveeuerrreirereeterateeniesesesearesneeaesrrsesaiesestsssessseatesse et aesansseseeerearas 1

12 REIAIEA WOIK .....cooviiirriiieiereiniete ettt ese e sbe e sttt seses s asbeses e et s s ebeebennes 2

13 OUF APPIOACK. ...ttt ettt ettt s e es b seassra et et eae s st snene 3

2 Design Process 4
21 Levels Of ADSIACHON ........c..ovueviieereeierentnrereissisieteriseresessssseerestsessstesesesesarasesassesssessssssesesns 4

22 SYDDESIS TOOIS ....vovieverievererieiiieeeretee et crie et eab e et e ebe s beesetresssbesssensersssabe st ereesernans 6

220 SAW.. ettt et st st bbb bbb st s st et ea bt ettt s tes et teen 6

222  Synopsys’s Design Compiler........covvcviiiinieiiiviere sttt ee v v 8

223  Cascade Design Automation’s EPOCh .........cccooviviviionniniicciee e 9

3 Our Implementation 11
3.1 Path 1: SAW-Design Compiler-EPOCh...............ccvivviniiniiiniciiiiiice e, 12

32 Path 2: SAW-EDOCK .......coiiiiiiiiiiict ettt 16

4 Examples and Results B
4.1 Example In Detail: Greatest Common DiviSor .................c.coccoo i Y

42 Other EXaIMPIES.........oiiiiiiiiit ittt et 20

42.1  Trigonometric Sine Function (Trig) .........cccooooviveiiinioiiio .20

422  Handshaking Problem (Hand) .............ccooooviinvviiinioioiioioeeeee e 24

4.2.3  Fifth-Order Elliptic Wave Filter (Filt) ..............ccocoovviiiniioiee e, 24

424  Discrete Cosine TransfOrm ............ovovivrierereeeriiniiirie e eree et 25

43 SUIDINATY ....ouomiteuimieiites e sttrera e e et arasassssssssesesessssnssesesasesssasessesesesesesnssssss e esensnssasases s 26

5 Conclusions and Future Work 28
6 Appendix A 30
7 Appendix B 34

8 Bibliography 35






