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LSI Prospects For GaAs FET:s
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Sem直 conductor technology is str■ ving to acllieve perFonlnnce at gigabit rates in ■ogic Opera―

tionso  lhis gpa■  requires II■crowave devices in mono■ ithicaユly integrated circuits.  As the

device dinens■ Ons becoIIe snal■ er For Faster operation, the requirerrent For ■ow pOwer dissipation

per device tO prevent excessive heating oF the Chip beco■es increasingュ y Stringnt when LSI is to

be acco"plished.  The ■98o's pD■■se to be another era For seⅡ 直conductors ald especia■ ly inte―

6ェ_ted circu直ts with vISI as the gpaユ .  The prospects For GaAs FET's are good tO capture a

positiOn in this deve■ opmnt and the success depends entirely on the ava■ labl■■ty oF a high

yie■d techno■ Ogy ror lnr"device density circuit Fabrication.

W■th gigabit electron■ csl ererging as a branch oF sem直 conductor technology, GaAs certainly

iS 
―

mnentum over Si when focs■ ng on the prerequisites to satisfy the requiremnts For

LSI.  Low power and high speed sma■ ■ scale inteFated (SS工 )and mediurn scaユe integrated (MSI)

circuits have been Fabrlcated with depletion mode SchOttky barTier FET:s,2,3w.th enhanceEnt

IIDde 」unct■On FET's,4 and enhancenent mode Schottky barTler FETis。 5  Deve■ opments are in proひ▼ss

which ain at tlle large scaユ e ■nteるハation (■ SI)oF GaAs FErrls For gュ gabit ■ogic applicatiOns not

accessible with Si based device and inteるェ_ted circuit techno■ os。

Ap■anar GaAs inteる占ated circuit techno■ ogy For ■ 口m channe■  georetries was rea■ ized For

the enhancerent mOde」 FEllt and the dep■ etion rode MEStt by means or se■ ective■on imp■ antation

Or n_ and p―type impur■ ties ■nto sem直 rinsu■ating Gans substrate mater■ aユso  F■ gure l presents a

scanning electron m直 crOscope picture oF a pOrtion oF a p■anar GaAs pOsitive edep tr■ ggered Fl■ p―

F■Op Fabricated with 2.5 and l 口m channel LrmT's.  The ion inp■ antation process is tlle key to

■orf threshO■ d vO■ tttps For卜」F田 's and■ ow p■ nch―oFF vo■tttps For)肛 SIw's ln order to ach■ eve

■ow power dissipation per gate and control oF dev■ ce unirOrm止 ty over ■arge warer sizes.  PhOto―

■ithoraphy imposes ■■mttts on Fabrication y■ e■ds, ■eve■ oF integration for the l μm channe■     .

devices and snal■  ■ine width interconnections.  Electron― beam■ithoraphy iS in the oFhg oF

overcoming these constraints and wi■ ■ open new perspectives fOr LSI and eventll月 1ly VISI.

W■th optittzed rte structures tlF dgabit■ o」c capabittty oF GaAs ET's was de― lnted

w■th SSI and MSI circuits.  ■SI is, however, on■ y achlevab■e by reducing the power dissipation

per gate to va■ ues in the rangp oF■ 00 to 200 ,W。  ■he ■Ogュ c Fadly, exploring Gans MSI and LSI,

consists oF the Fo■ ■olJing lrenbers:  BFL (= buFFered liビ 11 ■ogュc),2 sDFL (= SChottky d■ Ode FET

.。gic)3 and DCFL (= direct coup■ ed FET ■ogュ C).4'5  Projectiorls For the GaAs ■ogュC Fadly are

presented in ngμ re 2, whicll also contrasts the GaAs perFormance to the Si technology based

integrated circuits.  To ql】 nllfy For gigabit ISI a propaFtion delay‐ power product oF ■ess than
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100 femtorloules ls r"equlned, hence the delay-power product per gate 1s the lnportant flgure of

nerdt for character.lzing the 1oglc gate perfonrences. the dominance 1n speed of GaAs ls dvlous

fbom trlgure 2 and corblned wlth lor poder dlsslpablon yteld.s a trede-off between 51 and GaAs.

Wlth a cholce of equal pcffer dissipatlaT, Ga^As clrcults possess a 4 to 5 tlnes hlgfrer speed than

51 crres and for equal swltchrlng speeds a \Estly rreduced power consr.urptlon for GaAs cir"cuJ.ts is

peslble, thr.s establishlng a basis for Cra.As glpblt loglc at ISI levels.

Cqrslderable efforts a::e deered necessar5r ln loglc gate optimlzatLqt to &taln rexlmun speed

at td.nlnnun pcmer, e:plorablm and reflnenent of processes, such a.s lon lplantatlon, electrrcn-

beam llthography, hlgfi r.eslstlvlty substrrate ratertal groittr and perhaps rnlecular beam eplta:ry,

before GaAs techrologl readres the naturlty of 51 tednolory ns'r successf\n$ applted to produce

VISI. Jtust a^s the planar technologr has trlggered the evolutlon of Sl lntegratlm technologr,

nor hlgfill-dtted by WSI, the planar GaAs technologr has establlshed the vanlshing polnt of a

perspectl\re for Cra.As lntegrated cincui.ts wLth excellent prospects for $gablt ISI to urfold 1n

tlre 1980ts.
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FTGURE 1 SEM Photograph of Planar IC
tbdurologr wlth 2.5 alrd 1.0 Um
Channel E-JFE"I|s. (lvlAG x 1000)

I{IGUHE 2 hopagation Delay Tfue rrs. Pouer
Dlsslpatlon for GaA,s IC Tlechnologies
ln Corparison bo Sl Devlces and IC
Tbdmolory.
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