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Silicon Compilation:
A Revolution In VLSI Design

‘ Collett, Techmcal Edrtor |

Untll recently, a system that automan- o
cally synthesized complex VLSI chrps
. with:minimal human intervention was -
" wishful thmkmg However several re- .
search laboratoriés and a few vendors
* have been quietly engaged in the develop- :
. 'ment of this ultimate IC design'tool—a-
“silicon compller Not surpr1s1ngly, sili- .
“con compllanon promises to have dra-..
- matic impact on the entrre electromcs S
1ndustry . T
To fully apprecrate the power of a sili- N
con compiler, compare it-to a Fortran =+~ -
. fcompller and the difference between = .°

; Jwriting aprogram in Fortran and writing
7 thatsamé program in machine language.
- With the Fortranprogram the compiler .
. "converts the high level instructions toma- -

- “chine:1 nguage Srmxlarly, a system

integrated circuit -

. 5_ ‘}market has spawned |

- Forces Driving IS
. Silicon Compilation ~ .-

apphcatlon-spec C.

Handcrafted full-custom chips typlcally

require one to two years to develop, with

“costs ranging from $200,000 to $1 mil-
lion. In addition, only a few highly spe-

Q._cxahzed engineers have the skills neces-
* - sary todesign a full-custom chip. To make

anew generatlon of \
‘tools that automate

matters worse, high volume and a wide
market window are two criteria for the v

. profitability of a handcrafted IC. If these
S parameters are questionable, the develop-
- ment of a custom chip is often too risky.

.~ Lengthy design cycles, hlgh costs and
. shortages of chip designers have given
‘ ’ .~ impetus to other methodologies that fa-
archltect descrlbes the operatron of the f
chipin ahigh level language and the sili-
.. con compiler automatrcally synthesrzes :
3 the masks necessary to fabrlcate the Chlp

cilitate the design of application-specific
mtegrated circuits (ASIC). Among the

-various ASIC alternatives, semi-custom
‘ICs (i.e.’ gate arrays and standard cells)

. AUGUST 1984 N DIGITAL DESIGN




*Left Thzs 16-bit, "Fanattcally Reduced Instructton Set Computer ”
" (FRISC) was designed by Metalogtcs silicon compiler, Above: This

simplified Universal Asynchronous Recetver/Transmttter ( UART) was - -
k also destgned w:th Metalogtcs szltcon compz ler .

Using Metalogtcs silicon compzler, this Automatic Gain Control (AGC) e
chip was designed in less than three weeks by a digital systems destgner e
: who had no prevzous (o) deszgn expertence o T

care spearheadmg the mlgranon away
. from off-the-shelf components ‘Unlike.-

~full-custom, . semi-custom and silicon

ccompilation allow logic designerstouse

 their current skills to build chips. The "
latter is based on a différent design phi-
losophy and until now, has been conﬁned

. to the research lab. -

4 Absolvmg the desrgn engmeer from i
, transistor layout tasks is the primary ben- o
efitofa semi-custom chlp For instance, -
“imagine a partlcular design having. 25 .
blocks: (from a block diagram) which’

’ corresponds to 5000 gates, translating to’
12,000 ‘transistors — equahng nearly -

250,000 polygons. With semi-custom,

the design engineer would be responsible,

for managing and 1mplementmg only the
block and gate level data. In addition,

- turnaround times for these parts typlcally :
: span six to 20 weeks with non-recurrlng :

engineeting (NRE) costs rangmg from
* $5,000 to $75,000. In comparison to full-

~ custom handcrafted designs; there is little - - -
_doubt that gate arrays and standard cells
“have: overwhelmmg advantages ‘How-

ever, semi-custom design forces the sys- .
. temarchitect to become entangled incir--

’cu1t and logic design."
** Aside from being caught i ina labyrmth

* of transistors, gates or reglsters tradl- o
tional des1gn routes-force engineers to -
follow an'inefficient design cycle. Al--

k‘Destgttertb‘);;Stltcott ‘Comlptlers Inc. and mar- -

‘keted by Seeq Technologies, this Ethernet
" data-link controller chip was the industry’s

first Ethernet local area. network VLSI :

: product ’
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k though most pI'Q] ects are orgamzed inan
efficient top- down style on paper, those
‘models are not a reflection of actual de-
51gn practices. .. .
In atypical de51gn cycle, for example P
-the system problem is defined first, then . -
 the system definition is born. Drawmg aih
" block diagram of the solution is the next -
; step and each engineer on the project is .
given a portion of the system to imple- -
,ment (Figure 1a). Observmg thls com- g

,tmumw

-u-.

- mon style of organization and flow, one -
‘would think that this i is a true top-down .
. procedure However since each engl— ol
_neer is designing a small piece of the =~ -
‘system and rarely knows how the entire . -
‘system works, the design is actually be- .
ing 1mplemented from the bottom up-
(Figure 1b). SURTR S
"' The engmeers de51gnmg the loglc areﬂ“ "
L.usually g1venaspec1ﬁcat10n of the elec— L
_trxcal output signals therr circuit is ex-




Each Designer
Verifies Thei

. Fzgure la: This ﬂow chart outlines a typtcal '

: deszgn cycle using atop-down approach -This

"o +is, however, onlya conceptual procedureand o

not a reﬂecnon of what actually occurs.’

P

pected to produce ThlS is based on
- another specrﬁcanon outlmmg the mput B

. '31gnals which are coming from another

- mainder of the system.

.+ With this scenario in mind, the desrgn :
- is orchestrated using a top-down strategy

! yand then 1mplemented from the bottom
up Froma system point of view, the en-

concexved the archrtectural definition are

“able to exercxse creatrvrty at the systemf

- level

consummg toalter the system s archltec-

. ture. This d1scourages engineers from
~ making- architectural enhancements——]
.- evenif they recognize areas needmg im-
e provement Freemg the desrgner from:. .

 this constraint is one of the prlmary ad- S

-vantages of silicon comp1lat10n

.- Incontrast to semi- and full- custom de-
srgns silicon comprlatron divorces the .-
‘ system archrtect from transrstor layout‘ :

90

‘ and logrc/crrcmt de51gn With thls por— v
' tion of the design cycle eliminated, engi-
'neers can spend more time on opt1mlzmg '
‘ ‘_;'the ch1ps archttecture Of equal i impor-
-~ tance,’ silicon comprlatlon provides
- greater leverage with the minimum effort
mecessary. to achieve maximum output
: ' Gaining maximum leverage is a prrmary
o engmeer s design. As aresult, the build- -
. ing blocks that make up a complete sys-
% tem are put together by many individuals
. ‘who typically have limited knowledge of.
- how these elements are related to the re-

- tools. With this in mind, silicon compil- -
~ershave'the potential to decrease the de-

-~ Silicon Compﬂation

: e Presently, there are’ two schools of
;' gineers creatlvrty isnever reallzed since . -
they are not given a full appreciation of .

“global -architecture; Only the few that " :
" ment—how much of the desrgn shouldbe *
~done by the comprler versus how much .
~ should be performed by the human, Com-

‘tackle desrgn problems. These: dlfferences (/ :

: Inaddmon once thelogrc is desrgned
it is very drfﬁcult and excessively time - define the chipsarchitecture, whereas the
: second school: allows the: computer to o

. take on those respons1b1ht1es.

B 'comp1lers cannot adequately solve the
.zfarch1tectural problems associated with

~team delmeates the chip’s’ architecture,”

menting the various functions that have
' ybeen outlmed Vendors mcludmg Srlrcon

ef Introduction:To Problem
Definitionand |
System Overview

Eng meer Receives /0
Electncal Specification

Logicis Desngned

" Veritication

- |Engineer Begins To Gather
o Information On How The
Entire System Operates’

System Integration

System Vermcatron

3 F igure Ib Each engmeer actually implementing the circuitry follows this deszgn cycle. Compared
" to Figure la; this is a bottom-up proceduire which discourages the engineer. ﬁ‘om exerczsmg archt-
tectural creatzwty untzl the latter stages of the deszgn cycle . :

v

Comp1lers Inc (SCI) (Los Gatos CA)j
“and VLSI Technology Inc. (VTI) (San
; “Jose CA) have taken this approach
~VLSI Technology s system is based on
g } an  Apollo computer and includes 175 dif-
ferent “cell compilers” Some of the i more
S sophlstrcated comprlers synthesize such -
" functions as PLAs, ROMs, RAMs and
concern when choosing among the vari- - ALUs, Selectmg a particular cell com-
ous VLSI: _design methodologies and- p1ler from the llbrary causes the system
“to prompt the user for electrical param-
eters that are variable within the cell.
- With these parameters the compller gen-

T

sign _cycle’s length by an order of:f

v magmtude e “'i[erates the geometrrcal primitives of an IC
o layout, m the Caltech Intermedrate
Approaches to - Format. :

. Onthe other hand accordmg to SCIs
President; Phil: Kaufman, -the turnkey
system SClis planmng to mtroduce next .
month (September 1984) will be much -
“ different from VTTIs system It appears
, that SCT’s system will Tequire less detail
“about the functlon it’s told to 1mplement .
and rely more on’ register ‘transfer type
pilers from one camp rely on engmeers to data, Kaufman explams “QOur -silicon’
- comp1ler supports exploratory design. In
other words, given a little bit of input in- -
r formatlon about the archrtecture the
“ comprler will provrde the engmeer - with
_parameters such as d1e srze speed and
' power consumptlon ! .

+,-SCT’s- silicon comprler is based on
 David ‘Johannsen’s (one”. of the ﬁrms
- founders) doctoral thesrs on silicon com- -
- prlatron prepared atthe Cal1forma Insti:-
‘tute of Technology in 1981 Brrstle :

thought on how silicon compilers should -

of op1mon boil down to a single argu- -

"“The first group maintains that silicon

desrgmng a VLSI chip. After the design -

the compller is responsible for imple-

{
y
/.
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At Last!
A Communications Processor
For DEC Computers
That You Can Program

The Simpact ICP1600 Intelligent Use your host system utilities and our software
Communications Processor can off-load toolkit to create your custom protocols, or let our
your host system because it's versatile enough communications spectialists help you develop them.
to handle the toughest communications tasks X.25 software is available from Simpact now, and
and is code compatible with VAX and PDP-11s. more standard packages are on the way.

For under $5,000, the ICP1600 is the most cost-
effective communications processor available today.

 card plugs
.. into an



e 1shed in seven months

; ‘synthesrzed by the comprler Toi 1ntegrate

i ment were not made public.. -

- Other achievements from SCI include - ,
-~ an’ Ethernet controller which was de-; -
-1 .signed by Seceq Technology Inc.,and a"!
- high resolution graphics chip whrch s
- usedin'Sun Microsystern’s workstations.
"‘ The Ethernet and graph1cs chips werére-
RS putedly developed in five months and
s nme months respect1vely ’

~ Figure 2: The DEC MtcroWlX 1 Data

"’;92;1{"_\-"' :

R Blocks .the name: grven to Johannsen s 4
St comp11er focused on generatmg geome-
 tries for IC layout. It synthesized a struc--
tured data flow and was limited in the
- types of architectures it could build. SCI
-+ claims that Bristle Blocks has’ been ex-" -
" tended so that virtually any arch1tecture,
... cannow be synthesized. - .
+Analog circuits, however cannot be*‘

: The Second Approach L
- For the most part; the second approach to

srlxcon compilation has stayed in the re-

“search laboratory. Since this version puts
“far greater design. responsrbrlrty in the .
“hands of the comprler 1t is much more " .

difficult to develop.

A spin-off from MIT/ meoln Labora- .
s f'tory, Metalogrc (Cambridge, MA) isen-
- gaged in the development of a compiler .-
analog circuits into a chrp that the com-"
“ pileris creatmg, the user can éither build
~ . the function or callitupfroman already
- established analog library. Once the elec-
-+ trical -and: phys1cal parameters of the -
o v crrcu1t are known, the user tells the com- -
;- piler that a prefabricated desxgn is to be
o 4‘"1ncluded onthe chip. .
' Although SCTI’s turnkey sxlrcon compr-‘,
- lation system will not be formally intro- -
L duced until ‘next month, ‘the firm has
- 'made the compiler’s accomphshments -
- known. Three chips have been’ synthe- -
o reosized, 1ncludmg the data path chip for
RS D1g1tal Equipment Corporation’s Micro- ‘
‘.f_VAX I (Figure 2). This chip was re- -
: fportedly finished in seven months. How- :
. ever, details about the amount of human'
" effort that went into the chip’s develop-“ .

i SlllCOIl Compllatlon
-‘-InANutshell C

o I;algomhm Wthh descrrbes how the ch1p
- _operates. The language used to interface -
. to-the. compiler- is similar to- LISP

;although ithas many characterrstrcs spe- ,
cifically tailored to IC design. = . -
MetaSyn_ makes archrtectural decr-

- sions and tradeoffs about the hardware :
" used to 1mplement the algorrthm For ex-
-~ ‘ample, if a macrofunction composed of -

.~ an accumulator-and 'a ‘multiplier were
that falls into this second category, While . -
-~ working at MIT/Lincoln Laboratory, the -
* founders of Metalogic; Jeff Siskind, Jay
. Southard and Ken Crouch developed
MacPitts —a silicon compiler funded by - ,
- the Defense Advanced Research Projects”
~ Agency. This combined research effort is-
. the foundation of the firm scurrent work.
~According to Southard, the firmiscur-
:rently putting the final touches on a srlr- B
- con compiler which is scheduled to go.
- into beta site this month. ‘The new com- -

piler, called 'MetaSyn, is an extensron of =
~the MacPrtts effort. £
_+'One of the problems of MacP1tts was -
~thatitdid not have a performance predlc- S
+. tion system Without this, it was very dif-+:
i ficult to determlne anIC’s critical timing
“.areas and maximum clockmg speed.
o «Metalogrc recognized many of the short- -
: commgs of the MacPitts effort and has -
since incorporated these enhancements :
~ into MetaSyn. . s

-“Although their system requlres some i
“human intervention, it can supposedly
_extract register transfer data from a sim- -
plified behavioral descrlptron of the chip. - -
T ‘The behavroral mput is m the form of an_ -

synthesrzed by MetaSyn and the input al-

- gorithm stated that another multiplication -
. function was needed, MetaSyn would"
explore whether the multiplier contalned
. in the macrofunction could be used to

perform this additional multiplication

task. If MetaSyn found that thie multiplier -
“contained within the macro ‘(multiplier/
‘ accumulator) was not used when the ad--
ditional multrplrcatlon task was needed, .
it would implement some extra control
logic :so that the imbedded multiplier .

could be used during that time period."

“Asa result of this exploratlon the silj-
gcon comp1ler would synthesize srmple .
“control logic instead of another complex ‘
multiplier. This allows design engineers -
to explore not only the tradeoffs 4880Ci- -
~ated with the hardware implementation
- butalso the performance of the algorithm
'drlvmg the hardware. This is far more .
“important, since the hardware is only as"
‘ good as the algor1thm Lo

. The obJecnve of silicon comprlatlon is to'
transform behavioral or structural de-
" scriptions into the geometric data neces-
' sary to fabricate an IC. The difference -
. betweenthe two approaches to silicon' A
- compilation is determined by whether the -
: ’descrlptron is behavioral or structural.
. Also, it should be understood that silicon
‘ ,\comprlauon isaconcept as opposed toa
' piece of software. It involves the transfor- -
mation of a conceptual descrrptron toa:
1. concrete piece of circuitry. As a result,
. there are many differing ideas about the
.- exact definition of a silicon comprler
. Acomplete explanation of the various -
L \approaches to silicon compilation is best -
. described in the Y-chart developed by’
Gajski and. Kuhn shown in Figure 3.
Their objective was to develop a hierar- -
. chical model of the various approaches to-
VLSI desrgn Each line: segment of theY
* depicts one of the various. ways to de- -
.-scribe the functional elements (bulldmg
blocks) ofa chip: behavrorally, structur-
- ally or geometrically. All three are then
- further broken down h1erarch1cally such
~ that by moving from the center to the out-
- side of the Y, the elements become larger.

T ALGUST 1984 n DIGITAL DESIGN
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form Boolean expressions to gate repre- -

_ sentations and then to mask geometries.
- The loop on this gate level represents an -
analytical tool such as a logic simulator. e
~ Similarly, the loop on the mask geome-
tries represents an automatic des1gn rule g
'checker : s
- Behavioral representatlons sit at the s

hlghest and most abstract level of the Y-
- chart and are 1mp1emented as a funct1on, 5

~ of time. For example, if the system archi- -
tect wanted a circuit to add two numbers .-
(x and y), the memory location of these -
variables and the type of ALU would be
leftto the compiler’s discretion. The de-: ?

scription would say" nothmg about how

_ the addition functlon is implemented. It

would simply instruct the compiler to"
. synthesize a devrce that added two num-
“bers at time=tl and output the results at
: tlme =t2. BRI

- Atits lowest level, the behav1oral char— '

acterization m1ght take the form of Boo-
~lean equations. Movmg away from the{ '
* center, the Y diagramm shows the compiler -

i ‘acceptmg behavioral data in the form of _'
an algorithm. (Metalogxc s silicon com-
p11er MetaSyn, .is represented at ‘this
* pointin Figure :) Finally, atthe apex of
the behavioral axis, the system archltect" '
 could describe the chip i in terms of its sys-

tem level input and output behavior. -

Fzgure 3: The Ydiagram illustrates the three ways to represem‘ the VLSI
fdestgn data behavtarally, structurall y or geometrzcally

.. DIGITAL DESIGN u AUGUST 1284

L ,The dotted arcs shown between the oL
: ,'axes represent CAD tools that transform -
- one type of representation to another. For ',
~example, the two arcs shown in Figure 4
~depict a silicon compller that can trans-. .

Y) -a compiler working from a structural

description defines a distinct set of func- "
tions to implement, say, a microproces- -
sor. With this type of compiler, the chips
global architecture is first defined by the .-

-system architect. The various: blocks

- needed to implement the design would -

then be constructed by the silicon com- **
~"piler. (SCI’s silicon compiler is. repre- -
+sented at this position on the Y d1agram o

of Flgure 6) Inthis case, the fact that the
_ MiCroprocessor’s. architecture was: de-
“fined by the’ system arch1tect and not by
. the computer highlights the major differ-
_ence between structural and behav10ral
strateg1es

Comp1latxon shown on the structural
‘axis accepts only structural data, suchas -
* atransistor, gate or register. Such a struc-

Movmg down the hlerarchy (across thejj :

v
A

"form a trans1stor Contmumg along the
 geometric axis, a cell could pertain to *.
“several transistors joined together to .
“ make a gate. Layout refers to the physical

silicon area where a function is assigned -

.and represents the highest. level in geo- o

* metric hierarchy..

The ideal silicon compller requ1res no-

“human .intervention-to ‘define a ch1ps
“architecture. So, to make design trade-

offs, the compiler must have a certain

Eamount of intelligence. ‘Rescarch into the -
~use of expert systems coupled to silicon
_compllers is underway atthe Un1vers1ty

:ku/‘of Illinois under the direction of Dr.

"~ tural description can come from one of

‘two sources. As described above the de— e
sign team may specify the i 1nput data The

other possibility is that structural output

- data from a compiler on the behavioral
~ axis can act as the front end: In this case,

comp1lat10n that falls along the structural
axis is an interim comp1lat10n level of be— ‘

haviorally: spec1fied data. .-

_The geometrical representat1on of the ’,
Y diagram ignores the function that the ‘
ch1p is destined to perform and deals pr1—
~marily with the hardware 1mp1ementa- »
“tion - of the structural or behavioral
parameters Movmg away from the Y’s,
hub, the first level would be mask geom-
etries which refer to the polygons used to -

v

- Daniel Gajski. Other research 1nto the
- use of expert systems has also come from -

Carnegie-Mellon University.: Some of =

. the results of their work include anauto- - .

mated. design tool that synthesized. an
MCS-6502. microcomputer in “four .

‘hours.As research into this technology
__continues, these automated chip design -
“tools
s c1s10n makmg power, - .o

will .acquire greater «'de--

Problems To Conquer

i I_arge die sizes are one of the major prob— o

‘lems that plague today’s silicon com-
pilers. Chips synthesrzed by these auto- - -

mated tools have ylelded dies thatare 1.3 -
to 10 times larger than those done by
hand. (The more advanced compilers can

B consxstently produce chips 1.3 to 3 times .

as large ) With the cost of silicon ata pre-
mium, this poses a serious obstacle to in-

~ dustry’s acceptance of this new technol- o

thure 4: Thedotted a arcs il lustrate CAD tools suchas a stllcon compzler '
that transforms one data representation to another

o3
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"Another Player 1n the Arena

archlcally to build larger blocks.

.'strongly influenced by the flexibility of the language.Ifthesil-
icon-level language can only compile rigid or semi-rigid cells

of SDUs system.

1 sented at the ICCAD Conference Iast September PLEX was

: Slhcon Design Labs Inc.is developmg several products usrng i
‘asilicon compiler technology. The silicon comprler isbased::
]on anew language’ designed specmcally for the description
of integrated circuits; it supports both circuit attributes (geom- i
etry, connectivity, etc.) and computing: For example, Transis-
tor is a language primitive and routing is handled within the . . -
language. Programs thatcan synthes:ze full-custom circuits ./
-are written in this Ianguage and can be Irnked together hier-...

: - tions actually used in the program:

. ;"a partrcular instruction set, It could be changed through the

- tion of how a highly complex digital component could be trans-

One of the key parameters in efficient silicon compllatron |sf o
the lowest level language performing the layout. The quallty

SR ,the system desrgner dorng no work at the silicon level. This.
of the behavioral- or structured-level human interface is,

s capability to create full-custom solutions with only a functional -

.- technology that supports hierarchies and full parameterization.
and not build an application- specific circuit, then the silicon -+~
_compiler may not map the designer's exact requirementsinto
silicon. Hierarchy is used to control and manage complexny

archy and a unigue layoutlanguage. SDL is developing prod-.

The first initiation of these prmcrples was the PLEX pro;ect
undertaken by SDL founders while with Bell Labs and pre-ﬂ .

‘a full custom core mrcrocomputer that could vary the data
‘width, instruction set and word’ size, data word size, ‘stack
* depth;etc. dependrng onthe application it was to perform. It
" also built aunique instruction decoder based on the rnstruc- '

‘PLEXwas amalleable computerthat couId be tarlored to frt;
- use of variables in the silicon compiler. PLEX was a demonstra-:

Iated from functional specrflcatron to a hand-quality layout with

" description can most readily be accomplished usinga compller :
“The products SDL is developing rely on the concept of hier- .

-ucts for both the IC designer and the systems desrgnerthatare
both desrgn rule and technology independent; ;. .

-1 ...—Peter D, Rip,. Vice- Pres:dent

S/Ilcon Des:gn Labs Bask/ng thge NS

: erte 317

- ogy. Much research is currently under- ‘-
“way'to’ solve this potentrally crlpphng;
,problem Slllcon compilation experts -
‘confess that it will be several more years -
~.before the size of a silicon compiled die -
g 1s equlvalent to handcrafted de51gns A
- Die size will be the most srgmﬁcant B
: tradeoff when decrdmg between a silicon”
comprled or full-custom approach OEMs

makmg the ch01ce must dec1de whether
~small die size is more 1mportant than:
~short time to market ‘Turn-around times

for silicon complled chips should range ‘
from a few weeks toa few months. J udg- o
ing’ from the present shorter time o
market  has the most influence over .
~ whether or not a full- custom ch1p can be

Laymg out a chrp is the second area'

~where 3111con compllers fall short..

“afixed herght functional blocks synthe-

- Unlike'gate arrays whose cells have fixed |
drmensmns ora standard cell which has y

‘sized by most srhcon compllers are of.

varlable height and width. The ¢ automatrc :
place and route algorithms now used to
]ay out chrps are unable to effectrvety cal-r

Frgure 5: MeraS\n Meralogtcs silicon compzler accepts design dara

e m the form of an algorzthm and rransforms it mro cell lerel data. i

R

84 e

"1mplemented mto a system

of design data. The comptler wzll automancally transform thts mpur
into mask Ievel datd. o5

r,,"‘t

o k Fzgure 6: Stltcon Compilers Inc. is scheduled o mtroduce a tumkey I
silicon compiler next month that will accept structural representations -

W
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The ava11ab111ty of
3111con comp11at1on

- willcreatea

revolutlon in

i’%:v : .;VLSI | des1gn. |

ifculate the ‘most efﬁcrent placement of
" variable sized blocks. In addition, as the. -

I;-numberof blocks increases, the timethe |

'computer needs to make layout calcula-

" tions increases exponentlally Asaresult | -

“of this problem, current silicon compil- -
‘ers leave - most of the layout task to
Thumans ‘ ‘

Conclusmn o : .
“The avarlablhty of srhcon comprlatlon
“will create a revolution in VLSI de51gn
In essence silicon compllatlon is the
realization of % ‘computers designing com-
_puters” This evolving technology will be
the cure for the tremendous demand of
custom chips. -

~ Present CAD/CAE des1gn tools suchas -
workstations are bandaids thattemporar- | -
;1lyeasethe VLSI des:gnproblem These |

tools are quite useful for moderately sized -
design efforts: the task of desrgmng achip .
‘with 200,000 gates is overwhelmmg i~
‘each gate, flip-flop or register must be "
drawn. Essentially, schematic  capture tools

fare electromc upgrades of the draftmg s

boards of a manual design methodology
. Thereal solutron tothei 1ncreasmg de- .

‘mand for custom ICs requires tools that |- o

remove system archltects from logic de-

sign.’ New. formulas for. VLSI desrgn nE
must be truly top- down .to allow engi--|

neers to exploxt thelr desrgn expertlse

References i S
)] “New VLSI Tools D. Gajskr and R
Kuhn IEEE Computer Vol 16, No 12
December 1983, pp. 11-14. - .

2) “Automatxc Data Path Synthe51s” D
Thomas C. Hltchcock etal. IEEE Com-
buter, Vol 16 No 12 December 1983 “

 How useful did you find this article? Please
write in the appropriate number on the:
Reader Inqulry Card. : :

Very Useful .. .

Useful AN

DIGITAL DESIGN B ALGUST 1984+~ | *

*SCHERERS*SCHERERS*

" Vltdl‘rite 56 on Reader Inquiry Car’d

UPGRADE —‘
N'W

11/02 11/03 11/23
& 11/23 Plus
To the
Power of 11/44
11/73

( KDJ1 1-AA)
61 4-889-081 0

‘ "deS|gn commumty So Iet us know how we're domg and howwe canserveyou .
““'betterin the future: We want to know what you like or dislike about Digital Design; TR
' the subjects you'd like to see us address, how you feel aboutthe problems you, I :
+ . face every day as design professmnals SRR TR L

Dlgrtal Design is your f,
, forum: —your inputs help ...~
keep the magazine inter- -~ -

sting and vital to’ thegiﬂw

Cf you have thoughts your peers should know about put them ina Ietter in .

' 71'D/gltal Design.-Have your say in your magazine! Send letters and comments :

Lo

‘to: Editor, D/g/taIDeSIQn 1050 Commonwealth Ave., Boston; MA 02215,




