[ EMBARGO UNTI L 24 AUGUST 1982]

A M LESTONE FOR CSI RO I N TECHNOLOGY TRANSFER I N SI LI CON CHI PS

CSI RO has just conpleted a major step in technology transfer in one of
the fastest devel opi ng technol ogi es of the 1980s - the design of
silicon chips.

First-tinme chip designers fromall over Australia have just received
their chips from CSI RO The designers, practising engineers in
Australian industry and research | aboratories, and students in
universities and institutes of technol ogy, |earned the new design

techni que following an intensive 3 week course for lecturers in
Adel ai de in February.

The overseas fabrication of forty-six Australian designs has been
acconpl i shed by Australia's first Miulti-Project Chip inplenmentation
system designed and coordi nated by Robert C arke of CSIRO s new VLS
Program

I nnovati ve new applications of mcrochips in nmedical electronics,

m neral s exploration, tel ecommunications, and conputer control have
been di scovered by this Australian design activity. Forty-six designs
from 21 participating institutions were fabricated

CSIRO s role was twofol d: teaching and coordinating the nulti-project
chip fabrication system Lecturers attending the February course are
now teachi ng courses for both students and designers fromindustry.

In 1981, CSIRO established the VLSI Programin Adelaide, inits
Di vi sion of Conputing Research. The new group was forned to conduct
research in the design of Very Large Scale Integrated (VLSI) circuits.
In the VLSl era of nicroelectronics, it will be possible to fabricate
chi ps containing 100,000 transistors on a single 10mm square of
silicon. CSIRO s research at the |eading edge of technol ogy has an
added benefit: spinoff to the design of |ess advanced, ie | ess dense,
chips (as shown by the MPC designs). Mst of these smaller designs
have densities of around 2000 transistors each

The chi p design technique introduced into Australia by CSIROis
based on the pioneering work of Professors Carver Mead and Lynn Conway
in the United States.

According to Dr J Craig Miudge, the head of CSIRO s VLSI Program
"prior to this denonstration in Australia, the conventional thinking was
that chip design was the province of a handful of experts within the
traditional chip-manufacturing firns. The nystery of chip design has
now been di spell ed. W have shown that researchers and engi neers,

expert in their -clumapplication fields, can learn to design and apply
silicon in a matter of nonths"



Dr Mudge, an Australian conmputer scientist, spent 12 years in the
United States designing conputers and, |ater, pioneering VLSI design
resear ch.

The MPC inpl enentation system available to Australian designers has
two notivations: costsharing and a standardised interface to

manuf acturing. By conbining the pattern-generation files of nany

i ndependent designs to formone nmask set, fabrication costs are
reduced by an order of nagnitude. Wiile a fabrication run for a single
desi gn m ght cost $40, 000, a shared run can be done for about $50, 000
(representing $2000 each for 25 designs).

This first MPC has shown that it is possible for an Australian
researcher or engineer (an expert in his own field, but not a chip-
design specialist) to design a specific chip for his own application

The steps in an MPC inpl enentation system are checki ng, merging
maskmaki ng, waf er nmanufacture, packagi ng, and test neasurenent. Sone
steps were done in Australia, sone in the US. The information
managenent steps were carried out by CSIRO An Australian firm
Philips, perforned the packaging step (breaking the wafers into their
constituent chips, mounting the chips in ceram c packages, and
connecting hair-width gold wires fromthe silicon to the externa
package connections). Electron-beam nasks were nmade in California, and
wafer fabrication (requiring equipnment worth' $50m was al so done in the
Us.

An electronic-mail |ink, using CSI RONET, was established to all ow
conmuni cati on between the VLSl Program and the design community.

A whole new field is now open to Australian industry (for application in
its products and processes). In addition to using standard chips,

engi neers can now design their own custom chips. About 60% of the designs
on this first MPC inplenent functions not possible with standard chi ps.

The first MPC closed on May 30, 1982 (ie designs had to be in Adel ai de by
that date). Chips were returned in md-August, according to the prom sed
schedul e of two-and-a-half nonths. A second MPC will cl ose on Novenber

30, 1982. By the end of 1983, CSI RO hopes to be running four MPC

i mpl ement ati ons per year.

J. CQag Miudge
12 August 1982



The 46 designs on Australia's first Milti-Project

Pr oj ect
No

13
43
58
59
15

11
77

12
56
78
79
66
72

O o ou N

10

34

May 31. 1982

CLASSI FI CATI ON BY APPLI CATI ON

MEDI CAL

Cochl ear inplant receiver/stinmulator

ECG pattern recogni ser

Controller for an insulin diffuser

Hi ghly parallel cell inmage analyser

vi deo anal yser for eye-novenent detection

COVPUTER GRAPHI CS
Conpar ator for clipper
Graphi cs layout controller

COVMUNI CATI ONS

Subsyst em bl ocks

PCM si gnal and |ine code generator
Ti me-di vi sion sw tch

Error rate nonitor

Serial data matrix transposer

Bus arbitrator

Cl RCUI T/ PROCESS TEST STRUCTURES
RAM

4-bit datapath

Function bl ock

Pol y/ metal runs

Anal og test structures

Anal og sensors

DY A converter

Monost abl es

Anal og out put stage

Chip system



24
14
17
74
60

52

30
20
61
85
116

S| GNAL PROCESSI NG

Low pass recursive filter
CGeneral i sed adaptive filter
Si gnat ure anal yser
second-order digital filter
Smart sensor array

ROBOTI CS
Connectivity anal yser for vision

M NERAL EXPLORATI ON
Control ler for borehole multi-channel

RADI QASTRONOWY

Integrated |inear interpolator
Aut ocorr el at or

COVWPUTER ARI THVETI C

Serial multiplier
Transcendental function generator
Pi pelined nultiplier

Adder tree (tinme)

Adder treee (space)

Mersenne transform

Pi pelined nultiplier

Si ne/ cosi ne gener at or

Deci mal adder

1-bit adder |atch

COVPUTER BUI LDI NG BLOCKS

Self-timed data sorter

Four-bit datapath

Two- di mensi onal shift register
Mermory managenent unit

Regi sterfile for seial mcroconputer

anal yser



Il CLASSI FI CATI ON BY TYPE OF | NSTI TUTI ON

The 46 designs came from 20 institutions (5 designs from

i ndustry). The breakdown on institutions is as follows:
I ndustry 3
CSI RO di vi si ons 3
Uni versities 11) Resear ch Designs
Institutes of ) and
Technol ogy 2) St udent projects
Gover nnent | abor a- 1
tories
20
11 ATTRI TI ON AND SELECTI ON
There were 85 bids for space; 82 were still alive May 3.

60 designs were subnmitted May 30, 46 obtai ned space.

J Craig Midge 3
June 1982



