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" AMENDED
PROPOSAL FOR A COUNCIL REGULATION (EEC) .
CONCERNING COMMUNITY ACTIONS IN- THE FIELD ’ !
OoF MICROELLCTRONIC TECHNOLOGY ' :
(PROPOSAL MODIFIED IN ACCORDANCE WITH ARTICLE 149, 2ND PARAGRAPH
" OF THE EEC TREATY

THE COUNCIL OF THE EUROPEAN COMMUNITIES

Hav1ng regard to-the Treaty establlshlng the European Economlc Community,
and in partxcular Article 235 thereof,

Hav1ng regard to the proposal from the Commisgion,

’Hav1ng regard to the: Op1n10n of the Eunopean Parllament (l),

Hav1ng regard to the Opinion of the Economic and. Social Commlttee (2),

Whereas mlcroelectronlc technology is essentlal to - the development and
competitiveness of Community industry as. a whole, at a time when the
European economy must increasingly provide high added value goéds-and

. services; whereas, however, the scale and nature of the effort needed to

mateh the effort of competitors by 1985 rgquire a Communlty_approach which
must include public - financial support for collaborative research and
development by industry; whereas the Council Resolution -of 1l September
1979 (3) invites the Commission .to explore methods of  coordinating
national policies and to submit to the  Council specific projects at
Community level with a view to promoting microelectronic, technology,

Whereas . the aid granted should aim at furthering a balanced
market and competltlon situation in the Community and taking into
consideration the principles. expressed in Council Regulation (EEC) No 1996/79 of
Community support mechanism in the fieldiof data.processxng(d), not least the
principles of  the ownership of ‘and access to results of supported
projects, <and thereby underlining in. partlcular the. importance of an
adequate dissemination of goods and results of supported projects,

HAS ADOPTED THIS REGULATION:

N

(1
(2)

(3) 0J N° C 231, 13.09.1979, p. 1

(4) OJ N° L 231, 13.09.1979, p. 1

A3

B

Pro«mloml address:. Rue de ta Loi 200, 3—1049 Brumu - Tol-phonl 73500 A0/7358040 Tol.grwmc address: "COMEUR Brussels™ ~

Totex; 2% 877 COMEU 8"

%
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‘ARTICLE 1'k

o In order. to attazn the - Communlty obJectlves concerning mlcroelectronlc
- technology, coordination at Community. level of the activities undertaken.
~in- the Member States in this domain and implementation of joint projects
T to supplement ‘and  reinforce these act1v1t1es shall be carried out under,
. the oondltlons set out in this. Regulatlon,

: . mmEl
. Informaﬁion and‘Consdltaﬁipn

ARTICLE 2

A system for information and consultation concerning initiatives aimed at
promoting the diffusion and the development of microelectronic technology
‘and its application is hereby established between the Member States and
~ the Commission.

o ~ ARTICLE 3

1. In order to‘aensure Vthat the consultations, proVided for 'in this

Regulation are effective, Member States shall, independently of their

obligations under the rules of competition, supply the Commission

‘without delay on their own initiative, -or at the Commission's request,

with sufficient up to date ‘advance 1nformat10n of a scientific,

‘economic and flnanelal nature concernlng any activities under their
. authority both in progress on the. ‘date this Regulatlon enters into
: ,force and contempla*ed after that’ date, adressed to:

=

a) the promotlon of" 1ndustrlal research and development on equxpment o

: processes, instruments and ‘techniques, both hardware and software,
for use 1in the design, industrial manufacture and testing of
advanced integrated c1rcu1ts, o ‘

b) the dlssemlnatlon of basic knowledge and tralnlng and education of
management and staff -specializing in the design, utilization and
testing of advanced 1ntegrated 01rcu1tS' :

~..¢c) the encouragement of the establlshment w1th1n the Community of an

. industry capable of des1gn1ng and producing thé equipment, materials
and. techniques used in. the,.manufacturen of advanced integrated
¢ircuits. , : ' :

~They shall also’ supply the Comm1551on w1th an appraisal of the results
of all these activities.
Information concerning projects whnch are the sole property of a company
shaLL not. be covered by this Article. :

. 2. .The Comm1s51on, in order to coordlnate the action of the Member States

shall ensure that they receive the lnformatlon concernlng act1v1t1es.
referred to in paragraph 1, :
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'3; After consulthg the Lo“e:ruee rexerred to in Article 6, théyCommiSsion
- shall specify the level of detail of :the information to be made
available by Member States and of that to be given diffusion, as well as
procedures and measures for making this information avallable to Member _
States. . g

TITLE II
Joint projects
_ ARTICLE 4

1. The Lollow1ng key research and development progects, coming direutlyk
within the sectors defined in Article 3 and regarded. as having highest
priority, shall beneflt from Communlty support under the terms laid down

in Article 5.

(I) step and repeat on wafer

(II) electron beam for dlrect—wrltlng on wafer
(II1) plasma etching and deposition

IV) testing equipment R : ‘ .

(V) Computer Aided Design (CAD) for Very Large Scale Integration

circultry (VLSI) in the domains of 1. Architecture
: , . 2. Language and Data structure
v = ; B . 3. ,Testlng .
s ' : ) 4. Device.modeling

2.'The technlcal spe01flcat10ns for the prOJects spe01fled at point l above
are set out in the ‘annex. .

3. The Comm1s51on, in consultatlon with the . Committee referred, to in
Article 6, shall update the technlcal specificdtions as may be required.

l ARTICLE 4 BIS

When allocatlng national publlc support money to progects related to the
sectors defined in Article 3, Member States_  shall give priority, all
other conditions Dbeing . equal, to "those. whose ~execution involves a
significant partlclpatlon of organlzatlons from two or more Communlty

countries.
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TITLE III
Financing procedures

ARTICLE 5

From 1981 the uﬁropéan Community shall provide financial support to the:

projects specified in article 4 (1) in the form of a grant of up to 50%
of the costs of thelr execution.

The dppfOpPlathnS necessary to this end, now eValuated at ECUS Mio 52,

: shall be entered 1n the budget of the European Community.

-~ the projects mustrbe carried out w1th1n the Community;

Projects eligible for aid~shall meet the follow1ng conditions:

- thalr purpose must be in llne with the technlral spe01flcatlons set
out in the' Annex referred to in Article 4 (2);

© _ Furthermore:

‘a) for projecté‘I to IV of Artidie 4{1)

- the “applicants must be manufacturers or industrial users.
‘ established in the Community; - ’

"~ & sufficient number of firms from at least two Community countries
not having financial links with the manufacturer. or manufacturers
“taking part-in the same project must have provided evidence of
their interest 1n,part1c1pat1ng in the project and contributing
their own rescurces. This number shall be decided by the

Commission, for each project, after consultation of the Commlttee .

mentloned in artlcle 6.
b) for pro*ects falllng under V of Article 4(1)

- the appllcants must be unlver81tles, research‘cehtres of firms
estab11QHed in the Communlty, § ‘ | '

- a sufficient number of firms ‘from at least two Community countries
.not having finanecial links with each other must have provided
evidence of their- 1nterest in part;c1pat1ng in the project and
contributing their own resources.
© - This number shall be decided by the Commission, after consu]tatLon
" of the Committee mentioned in article 6.

Orice the eligibility of the project ‘has been established under the

~verms of paragraph 3.a) or bl - all suitably qualified firms
‘established in the Community may take part in the project and appLy for

the relevant financial support  irrespectively of their poss1b19
financial llnks w1»h other part¢01pants in tne same progect.
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5. Applications shall be addfésseduﬁp'tﬁé~Commission‘by the organisations

concerned in resporse  to call for proposals‘pubiished/iﬁ,the Official

of the European Communities.  They shall show evidence that they are

~justified under the terms of paragrgph-a above;and,shall’provide any
other relevant informations. The Commission may request any documents
and additional informations‘requi:ed‘for constituting the dossier.

6. The Commission shall act on applications: forwarded to it within a

“Journal .

- period of six months in accordance ‘with the procedure set out in

- Article 8.

" 7. Without. prejudice to the powers of the Couft'ofyAuditorg;pubsuanﬁ to

article 206 .a(3) of the EEC Treaty, the Commission may -carry out

“investigations ofi the spot or inquiries into the operations financed .

- General provisions

" ARTICLE 6+

" 1. A Coordinating Committee, hereinafter called the Committee, is hereby

_ set up to coordinate projects promoting microelectronic technology.’ltf‘

‘shall consist of repreSentatives _of the Member States, who ‘may be:

\assisted,by“experts or adViSers>depending‘on the nature of the project

/under consideration, with a Commission representative as Chairman.~ It

will meet at least twice a year. : - : '
2. The proceedings of the~Committee‘shéll bé-coﬁfidentiél»
3. The Committee sha1l adop€‘its‘own rUleé of’prodedure.

4. Secretarial services for the Commi ttee shall “be, provi@ed by - the
‘Commission. ' : , R ‘ . o

~ ARTICLE 7

, . P . - N - L : PR i T E s E . .
The Commission may consult the Committee on any matter falling within the

scope of this Regulation including, but riot limited to:” -

Z level of detail of infbrmation~'mi’be'deliVered'conberﬁing national

activities as specified, in article 3 ' - ~

‘« level of detail of informationitd be made ayailable_eithér'publicaily
or to Member States chernmént‘agencies, ' ' R

- procedures and measures to make such information available

- updating of technical Specifidationé\for_projeéts,potentia;ly eligib;egw

for aid

'« minimum number of firms‘requiréd to'méke'a projéct eligible for'a;d_'

- appraisal of applications and granting of aids:
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ARTICLE 8

f‘ fWhere the procedure 1a1d down in. this artinle is to be followed the".x
; ‘matter: shall be referred "to the Ccmmlttee by its Chairman, either on -

- ~’his own 1nlt1at1ve. or at the request of the representatlve of a Member
ﬁ;State. ' i

+;~H;“_‘2; W1th1n the Commlttee, the votes of the Member States shall be welghted
s as provided for.in artlcle 148 (2) of. the Treaty. The Chalrman shall
8 'Q,/~ ~'nqt vote. S A R Coe : e e

3. The Comm1551on representatlve shall submlt a draft of ‘the. measures to

;-"nge taken accompanled by an outllde of the main’ elements of declslon.7'
e The Committee shall give its opinion ‘on this draft within a perlod

.. _be fixed by the. Chairman having regard to the. urgency of ‘the matter. it o
'»[,shall adopt 1ts oplnxon by a magcrlty of 45 votes.»

LfThe Comm1531on shall adopt declslons which shall’apply 1mmed1ately.»
"'However, if these decisions are not in accordance with the Op1nlon of
the Commlttee, ‘they shall forthwith be communicated. by the Commlss1on
gto the Counczl. In that event the Commission shall defer application. of
the decisions which it has. adnpted for not more-’ than two months from :
~the date of. such - communlcatlons. The Councll, acting by quallfled
‘%majorlty, may take a dlfferent declslon wlthln two months. 5

-

-

73ﬁ?ff‘j#"~ i—;”fé ﬁ“ \* SR ARTICLE 9

?fEach year the Comm1881on shall forward to the European Parllament and to
- the Council a report on the. development of the act1v1tles 1n the Communlty
falling w1th1n the scope of thls Regulation, L R e :

’ARTICLE 10"

\f?wTh Ccmmlssion,/ after consult;ng the Commlitee; shall ado§t  any
fgj’supplementany measures. whzch may be necessary for 1mp1ementatldn of this
v Regulatlon. o . , oo : : ,

,»;fl:ﬂ, T ,' 5 ARTICLE 11

e Ea

?Thas Regulatlon shall enter 1nto ferce on,..........}... 1981
It Shat‘o apﬂty untTL ;"i.‘l.‘l'.'-i.'l19‘85‘

 LTh1S Regulatlon shall be blndlng 1n 1ts entlrety and dzrectly appllcable
;ﬁln all Member*States. ‘

- ; . B S R s e T i

~ 'Done at Brussels,
R

e e R e e BY THE conchn
R T T e e T e s et T THE PRESIDENT.

A : : R . N
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TECHNICAL ANNEX TO THE PROPOSAL
. FOR A COUNCIL REGULATION -(EEC)
CONCERNING COMMUNITY ACTIONS IN THE FIELD
- OF MICROELECTRONIC TECHNOLOGY

4

‘Outline technical specxflcatlon of progects and - act1v1t1e° for 'which
financial support is being proposed under the terms of the draft:
~regulation: o ' ‘ :

’

I) STEP AND REPEAT ON WAFER

Dlrect Optlcal Stepplng Technol ogy -

Dlrect optical - stepplng machlnes should be available in productlon
with  the ‘characteristics listed below by the end of 1982,
preproductlon ver51on should be dellvered by the end of 1981

- Wafer size . up tg 6 1nch
-~ Die size o o1l em ~ \
- Minimum line widths 1. 25/qm on the wafer (1.1 on the re51st)

- -‘Automatic reglstratlon . 0.1 Am -

-="Throughput 50 x 4 inch wafers per hour at 1 cm® field with 1nsertlon ,
of 5 test patterns -and auto—reglstration at each chlp, addltlon of a

retlcle maga21ne.,

'Ind1v1dual times should be glven in the description of the equ1pment

including the time to insert test patterns. Registration should be

programmable (per individual exposure -  per block - . per wafer)
‘Mlnlmum allowable size of allgnment marks should be glven. :

.

It is: consxdered desirable that machines could be supplled in 1983 w1t

an improved throughout of 50 x 6 1nch ‘wafers -per hour and 1mproved,’

resolutlon of 1. g/fm minimum- llne w1dth on wafer.

II),ELECTRON BEAM FOR DIRECT—WRITING ON WAFER

:Electron‘Beam D;rect ertlng qulpments;.~f

E-Beam machines capable of : k o -

- Wafer size - . 6. inch

- Throughput ( oo 15 to 20 lavers/hr. at aﬁxn
- Die size : . no llmltatlon

- Minimum feature qxze 0.5 Mm :

- Spot size - variable .

- Registratlon accuracy - 0. 1/am

fThls equipment should also be suxtable for Retlcle and Mask me kxna
"Prototype machines .meeting all these reh*lrements apart from speed
“must be availlable w1th1n 1983«
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‘ III._PLASMA ETCHING

AL ﬂlﬂlmum performances of the equipment o

, "‘;’~ Mater;als to be etched TL, ‘~4
i~!ﬁ§”f;;‘iu;f1>‘t * 8i0,, doped and undoped ‘f;:‘f ~ LR
TR T e T - B U T R
;~~513N4 L
~f?;poly5111con, doped and undOped S
G ‘t"*‘SIlICIdeS and polyc1des- S i: B "vi ZIND lf~1' SRS

it aluminihm and'aIUminium‘alloy$ -

iv*'other~metals for contacts and 1nterconnectlons‘

'[\f organlc polymers for multllevel re31sts and Tmultilevel‘
metalllzatlon : . ) R . R

- : ?,,bfi 5fg¢7;’Structures'to be etched in production

* pltch (iine'ﬁluéfspaéing) t 3 m

f mlnlmum llHGWldth 1 - 1. %ﬂin

-~

‘;* prec;szon"+ or = 10% of llnewldth fcr the critlcai structuresa 
k',-'Select1v1ty and anlsotropy

;gu;The select1v1ty has to be adequate and for each layer it shouldff
,nbe p0831b1e to. etch completely anlsotroplcally. L ' R

e \‘ . | . o

o A'Throughput

‘5Jg*The mindmum throughput shculd be. 50 wafers/hour for the slowest;
.!-;process. The . slowest process will probably be the. etchlng\i
.-~ through" 0.8 4.m of ‘thermal 5i0, with a selectivity of .10:1 over
281 cand: with 'a pitch of 3,1{ m. The etching of other layers e.g. -

; 0 4/Qm undoped poly31llcon over Ss:o2 shauld be. much faster. R

,MB* DeSJgp of the equlpment L,w‘gif.eu v

Lk

We conszder a parallel plate reactor Wlth the followlng features‘

_~ Des1gn Conbept

;' _ Most 1mpovtant 1s the use of a modular deSJgn concept ‘80 thatfw
S the equlpment can be optlmally adapted for each appllcatzon. .
A t E :
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e Load lock - -

fUndesxred specles (e.g. water vapor) should be blocked from the; . ,
" reaction chamber- and post—etchlng effects must be avoided. This ST

can be reached with a  vacuum lock containing. the, cassettes

Stripping -of the photores1st in the unload~lock should be

consxdered\as an optlon.v

v ' ~

;,Electrode and chamber constructlon

o Ind1v1dually drlven thermostats for -upper and lower electrode‘
and = for ‘the reactlon chamber. The range for temperature/

control is 15—100°C standard and up to 150°C as an option.

* Electrode dlstance adgustable between 5-70 mm (batch orlented -

- system)
- 5-70 ‘mm (31ngle i wafer
-system) :

'f'The electrode assembly must ‘be sulted for operatlon at hlgh
frequenc1es (untill 27.12 MHz) e.g. avoid parasiti¢ plasma
anywhere in the reactor. , ‘

* Both parallel plasma etchlng (PE) and- reactlve ion etching
{RIE) must be p0551ble 1n the system Sanode and- cathode .

‘coupllng) ’
. B »‘
Vacuum design

* the region of intefest,is between 10 m Torr and. 10 Torr:

* Adjustable~pumping'speed ; S : , N

*‘Automatlc AND manual pressure control w1th s1mple sw1tch1ng

between the two modes. = , : -

* Use - of non-corroslve materlals for seals (flttlngs, O—rlngs)
- and tublng ’ , .

Gas cablnet

~Flex1ble handllng of 1 to 3. gasses with 1 to 3 mass flow

controllers, preferrentlally extendable to 5 gasses (number of
gasses is an Optlon) : '

-
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© % Controls i

: ;;’ﬁ~The'fciréuingiparameters;@ustf§e~éantraz;abze;'
'gasllne(s} in- use
. flowrate .
wprocess time
0 time, to stablllze C T
R .7 time to overetch ' éﬂg' -
o U wo RJF. power - R
27 77 temperature of both electrcdes
L voltage on electrode G

<

.-‘The electrlcal 51gnal frmnwthe sensors (pressure sensor,...}
. must be eas:.ly dccessxble (e.g. on a. standard plug} for process -
vmenztorlng. St e : o '
. At least one winéow _to’ look into the plasma and additional
: flange{s} to hook 'up some analytical tools for process’
'fmonltarlng should bé avaxlable. ~ : o :

t -Software for autamatxc etchlng

;** a keybaar& and necessary memony for the 3tep by step command Gf'A'
: the precess or the malntenanse sequence

"*~a plug—ln PROM use? prcgrammed far automatxc etchxng.

;;~ Wafer hanéllng

: Autematlc wafer handling, cassette to. ‘cassette load and unloadg3»
: wﬁtbeut wafér damage or contamination. - - ¥ ’

The sygtem shoulé handle wafers of 3 1nch up to 150 mm diameter",i4‘

:? = M&xntenance and safety

7

% Easy‘dlsmantllng foc cleaning and regaxr zt'“;~- . w_~ ,, "?* 
‘ 'fhf* Standardxsatlon‘of flanges. seals; plugs, ete. and spare parts. 1 
IV) TESTKNG EQUIP%ENT | ;‘]‘. S »i7>;,fﬂ

e . YL e § s 8 %
i .

ijEuropean testers fur 1ntegrated cireuxta shoul& be develaped wath the S
;tfolfowxng,characterxstxcs.A‘ S e ‘ e

ils, §?»Li~ of’the 1ntegral analﬂg!dlgztal type  ;f“*R

-—of mo&ular~des;gn, 1n arder*to be - adaptable to bath development» and
productxon testlng tasks e /
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V)

. :fL"';l"f'e‘v 1""“

- development in two phases,~as far -as the dlgltal part is concerned
‘The first step should be a tester for clock-rates of 10-20 MHz, the
“second step aiming at $0-100 MHz. This stepwise development has the -
‘advantage that the technologlcal know~how,vbu1lt—up in. the first
phase can be ‘used to tackle the- problems that have to be faced in
the -second development round. Moreover, the 'high speed: test‘,
development can thus be adapted to.'the developing requlrements of

‘the European IC-lndustry in the hlgh speed blpolar c1rcu1ts.

-,testlng of devices with an 1ncreas1ng number of pins (from 64 to
128) ' - : _

L

o= substantial parts of the testsystem have to be,“ECL—specific“

- testing of memory devices. alone has been excluded, nowever "on-the—

- .chip" memories are becoming  increasingly 1mportant and 'therefore '
their testlng has to be covered. : \

- one single hlgh level test" language concept should be supplled for

the different tester conflguratlons.

EN

CAD FOR VLSI

1, Architeéture‘

The problems to be tackled are. the dlsc1plines of spec1flcatlon,
simulation and testing at the architectural de31gn phase and the
’archltectural strategies like error “management- ‘and. structured
lOglC. The followxng act1v1t1es appear to be requlred ' T

= Improvement in- knowledge of computer technlques by VLSI’ de31gner% -

% through (a) transfer of know~how from computer manufacturers (b)

. better integration of computer science and electronlc engineering
‘tralnlng in universities. : ‘

- research on

(a) llnklng of" behav1oural and structural des1gn by development
) iof‘ sultable languages and 51mulat0rs

1‘(b) synthesxs'of loglc from,RTL description

(¢) error management 1nclud1ng fault-tolerant aspects of VLSI
archltecture .

K o (d)_structured logic including mlnlmlsatlon for PLAs (Programable*‘

- Logic Arrays) and automatic programmlng of PLAs ‘and ROMs
(Read Only Memories) .

i
- . -

x(e)'flrmware generatlon and simulation aids

, (f) parallel proceSEing macnines,forfsignal processingv >
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_?Language and Data structure : :*‘éf"ffgf}: ':V<:Jri P

;, 1 Besxgg Data Management

~f Convent1ona1 graphlc IC desagn systems are based upon a bottom up
;Ajrepresentatxon of the c1rcuit being deslgned. This is considered .
‘inadequate - for .coping with the " problems of VLSI design, and -

: ;management system must be formulated wzth respect to the -
3 foIlow;ng purpcses oo , : :

‘« ?§;{li‘yﬂ*;iv*,;;}_to ald the management of a large number of files representlng o
N Sl "~alternat1ve representatlons of many modules of ‘a system ' '

”»'. 3‘ 12)‘to protect the - 1ntegr1ty of a de81gn 1nvalv1ng a team effort

,‘Ag)»to manage ae51gn modlflcatlons e AR T

a) to ald re-partltzoning of/a d681gn

f5) to manage the pFOVlSlOR of de51gn documentatxon
v;Research progects must be 1n1tiated whlch w111 enhance the normal~ﬁ‘
. filing system or operating system = to provide the = above -
.~ facilities. The smallest vnit of data in & transaction will be'a .

 comp1ete file, and so conventlonal databases are not appropriate.

- standard filing systems. This- progect should: be a JOlnt pro;ect,
‘- between - IC~ d@sxgners, CAD: _tool specialists,  ‘and ‘computer»fﬂ
’~,scientlsts., o S ‘ e B

':a2J§User Interface

j,f;Some deszgn act1v1t1es are- hzghly 1néeré¢tive’ and . demand  a.
e guaranteed fast response from . theAcomputer while not demanding a .

‘computer\dedlcated to a single user. Other activities are not
;prxmarlly interactive, but do require very powerful camputlng~ ‘
;facllxtles. An example is sxmnlatxon. Such activ1ties need .
vpowerful tlme~shared systems. : SRR

'kfIt is lmportant that the computers supportxng these related«“ 

instead, . &, .specification ‘of a  file management or design

. The 1mplementataon must be carrled out with por%ablllty in mind. ‘1'
. A standard language must be used with well defined interfacés to

~ rvery powerful. computer. An example is design. Specificatlon u51ng,;f
5 graphical technlques. Such actlvitles can be supported on a small,ﬁj

"'T“act1v1t1es ~should - be 1nt1mately connected. Techniques ~ for . )

'Ccentrolllng tasks Spllt between. two. or more computers,fand for

" investigated. General prlnciples applicable to a w1de range of.
;fhardware should be establ;shed.: SN S ‘

,}ailowxng flexible movement of data between these tasks, should be
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'The present trend ‘in hardware desxgn spec;flcation is to use text'
“based language descriptions which are convenient for expressxng
‘the hierarthical structure,. modularity, and repetitivity which is

inevitable  with VLSI However, desxgners still tend to think in

- terms of diagrams, and graphlcal aids will contlnue to be valuable

in the de51gn process. A project ought to be launched to
investigate methods = of combining textual & ‘and = graphical

representations allow1ng each to be converted. automatlcally into
the other, so that the most appropriate 1nterface can be freély

chosen at each part of the de81gn'process.

Slmulatlon

Software tools for slmulatxon, test and verification have “to span-

the design spectrum from RTL-s 'down to transistor level. Activity
- should be directed. towards the development of a flexible multi-~

level structural descrlptlon 1anguage for NMOS and CMOS VLSI.

Automatic compller generatlon into the syntax of presently used  §

single level tools, and, . more importantly, directly into the data
structure of mixed mode 31mulators needs investigation. Mixed mode

simulation technlques need considerable attentlon in the area of.‘

data structures, algorlthms, and models.

It is strongly recommended to pay spe01al attentlon to VLSI

_network . analy31s rather than pure simulation in- order to reduce..

design time and " ensure’ de81gn correctness. This is a- completely"J‘
new research domaln whiéh looks entirely féasable based on - the

;’Verification

i

Instead of. intensive verification of manually performed -or

~ data structures and algorlthms of presently exlstlng mixed mode
A51mulators. ; nmz- ‘

1nteract1ve design steps, the goal should be to automate as much . .

as possible (5111con compllatlon, standard cell technique, etc.)

to make verification unnececessary. To find a solld basis for the .
. use or creation of such tools, a study should be initiated which ~

compares -the dlfferent approaches as well as different handcrafted
laycuts to -find objective c¢criteria. for the fundamental principiles

”k of efficiency in Layout.

. The hlerarchlcal de31gn of VLSI is obvious. The’ veriflcétlon

between  the dlfferent levqls of hierarchy is a problem but cannot

- of data is enormous and with todays tools leads to uneconomic

computer times. Theref&n@ further- candidates for research and

be’ avoxded. In spite of’fhe hierarchy, the complexity and amount: :

development are dedlcﬁmeﬁ hardware modules  (e.g. design rule_*i;

checkers, pattern memon “plus counters and shift registers, or
hardware language proceSsors whlch produce ‘the approprlate data

\structures)
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«_&54 Influence of Kew Cemgpxer Archltectures

z

( 0n the basis of the assumptzen thﬂt.\ .f;; v

ca software 1s now expensxve cand should be optimlsed while hardwareﬂ
1s cheaper and can be used more freely i ; . : :

“;;5- in.  the last few years -a’ lot of hlgh performance~ parallel'
‘ processcrs have been developed,and implemented ‘ v :

»‘f"‘- the archltecture of a machlne shculd fit the problem 1t is to,‘
' solve, : : : i . ; S

!

: ;,investlgatlon in the followzng two areas is proposed

-

'”1, Development ‘of riew’ parallel algpr;thms and new data structures in
x any CAD hranch, ta explolt and 1mplement the maxlmum parallellsm.f

{;2. Study of new- spe01a1 purpoge hardware processor tc be 1nt¢rfaped.‘
with currently existing computer systema to improve part of thelr :
penformance by at least one order of magnitude.;: B
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© 3. Testing

" The team on testlno recommend to organlze the fufure work follow1ng the -

s

I R

:,S«rt.xmn;\'vaj:fy‘of‘,‘_r‘ec:é’m‘méndatiloi'uf;fw

" three main areas and the related toplcs llsted below :

~

-~ RAM design for testablglty S
~ microprogrammed units - N

MAIN AREA OF ACTIVITIES

- *

- design for testability

general techniques. . *o
- ‘hardware implemented BTN

- self testing BRI R *
- software/firmware s :

self testing . - - . %

3) ndATA ACQUISITION AND DATA MANAGEMENT

~ DADM .system
- program development tools

el

RESEARCH
1) TEST DATA GENERATION \
-~ functional leVél\testing
(methods and strategies) . *
- element level ATPG R
- ATPG for LSI cells, ~ . - = ,
. .regular logic etc. =~ 0 o *7
- fault types and models *
~ fault simulation strategles- *
. = fodular ATPG system ‘
.« .language for MTPG
= integrated ATDG system
-2) DESiGN.FOR TESTABILITY
- partltlonlng T

V

: SPECIFICATION B DEVELOPMENT

& EVALUATION B

% *

* *
v

* *

T
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) \’d‘."fﬁévj;ég.rdodel’iﬁgj Summary af recommendations a0

e

- Numerlcal dev1ce 51mulatxon ,

o

jThé‘présentunepoft‘ohyDéviCé Moqeling,covers_thrge main areas : -

»

' =<Analytical models-
- Table models :

’

‘thor each of them, the maln recommendatxons are summarlzed below. . &

fv5l‘ Numerlcal dev1ce 31mulat10n

‘The maln target of thls SprroJect is that’ of stlmulatlng European»

& ;research centres and’ ‘laboratories to develop advanced device-simulation’

‘f packages, and make them avaxlable to European I1.C. manufecturers.,Thls\
should -allow " reaching an independence . with respect to American and -

~“Japanese counterparts. The need for such an activity stems  from- theﬁ;
fact. that due to the 1mportance of two-, ‘and .even three—dlmen31onal
“effects, - numerlcal -device ‘simulation represents the only predzctlve;,
"tool which can practically be used’ for device design. o !
It is. therefbre recommended that, at least 4 sxmulatlon packages be;»

v

_ For each of them, detalled spec1ficatlons have been deflned concerning -
- _the physlcal ‘phenoména to be incorporated in the program, “the physical
j;and geometrlcal dev1ce structure, and I/O graphlcal capabllltles- '

;Analytlcal models (MOSFET’S only) -

:‘{fdevelcped namely

"
"

- 2-p MOSFET simulator’

- 2—D simulator for bipolar devlces
3-D 'MOSFET ‘simulator : :
3—D 51mulator for blpclar dev1ces

: I'.

AN

,,An act1v1ty in thls area is essentlal fbr two maln reasohs : frdm'thef
1:one hand ‘analytical ‘models tradlng -off accuracy and 51mplic1ty are
7, mostly suited for circuit 6651gners in CAD circuit simulation programs;’

.on  the other hand“ the functlonal dependence of  relevant electrlcal

fparameters on geometrical - and physxcal dev1¢e structure is most easily
“identified in analytzcal models,-whlch‘ c¢an,;  therefore,. prov1de some.

‘1ns§ght in the. physical phenomena occuring within a dev1ce. :

k‘The ollow1ng analytlcal models should be developed

f(Long channel low voltage (level l)

;SURFACEZCHANNEL* "~ . (Long. channel, high voltage (level 2)

'MOSFET's ' ' - (Sho#t channel, low - voltage (level 3) g
ERRR L ,(Short channel high voltage (level 4) =+ -

 BURIED CHANNEL *  {Long channel, (level 1)
‘MOSFET's =~ ',,,"(shart channel, (level 2)
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- Phys1cal model

~Aga1n, detalled spec1f1cations are provxded for each of‘ the above
models. In addition to the development of the models, the problem of
parameter .identification should be. tackled and solved, especially as
» far as charges (or capacxtances) are concerned.

3 ‘Table models

The need of table models has been Precognized for timing simulation -
purposes. In such simulators, the capacxtances are rather poorly - - .
handled, .being assumed as constants, therefore, the act1V1ty in_ this N
area should aim at developing tables for both chrents and capacxtances "
‘The most important -problem to . be solved is that of providing the
scaling rules, while maintaining the computationel simplicity which is
‘needed in order to strongly redice the - CPU time, with respéct to that
needed with analytlcal models. R _ PR o S . .
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l_,_:Assumﬁﬁgv,?e 4 to 5 years worklife of the equzpment
s 8 to 10 preproductlon unlts to be dellvered by one sxngleﬂf‘
mangfacturer ' o : , '

‘AA”S\- a perlod of trialsr (léase& equlpment)‘ and’ ‘1ﬁtéra¢tiVe~ ‘

24 months

1nc1ud1ng_dxrect costs of personnel 1nvolved in the progect

;not 1nc1ud1ng ) company overheads, the cost of aulelary fac111t1es
! urroundmng _the equipment under development (clean room, up-stream and
aéownwstream equxpments etc ) and the tralnlng cf personnel. v

;The followlng broad flgures emerge (1n Mio ECU)
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