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DATA SYSTEMS

DIVISION 2

INTRODUC(TION

Tlis sei t ioo ofthe report re'. ews' pr ogr ess during d ie' periodI 1I Ma. d irougli

31 JIN!' 1981 on lia S-tes Separat~e reportls desu ri Iim ogtiiher work oif I) i '-

sion 2 are issued for the t'lo! i Iiig prougramsl:

Seismic h~scriminatiori l)ARlPA/NMR()

l)istrihntted Sensor Networks I) ARPA/IPT()

Network Sp~eech Svstens OSI)-D( A

iagital Voice P~roce(ssinig .AI'/I.SIJ

I )igital Vonice hi neroperali iv APFESI)
Program

Packet Speech Systems I)AR1~PT( )
Tee Iiniologv

Radar Signal Processing ARMY/BM DATC
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Restructuralble NT1.1 I)ARPA/IPT()

Mi till i-I)imensional Signal AF/H.A l)C
Processing
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DIGITAL INTEGRATED CIRCUITS

G1101 11 23

1. INTRODI CTION to packalge ''Al., 101- fillich"11,11 1111-1 pf-dol-IlialIC41

111-11 I.-S1111. Itilabic %%al*,-Is. Ilw philv 11 testing. '111c vell colplaill, 22011)

11"Illsi'tor- ;11141 ha, an art-a of

If,.%% plogi. 111111wd and I _1 cd int.-glator flit,
I.\ 1-1 IN"i alliol-lilloll, SI-Illf-tal alldv% icl I t lock signals \% Ill be distributed 1. ;ill to I Ill il;zf.(l
Arlit [lilt's %% ilhout a I I Ilload'-d I coll'. 'I it(. asso. lifted illit-1collov( I apa. ilallce 1,
I ill" os( illittor, %%till 10-11111 Ilitridt-d o6l'.

1411111 ii1ld

pet V\pvt illwill, 111,11 iIII Acc- "tcli i clock 411 1% vi Iiii, lotCI1 .11-19111A %% fill jo -I-

11-oclivillical 1-114-0 Illa\ I of. . illo, ok vol ill \ I Nil )S fro 11% 4, oillptil gall, %% idill of 3 111111 1,11 11-4-11mincl

and 0 111111 1 )l p-clialillel.

'I'lle it:ilial test %%aff-l %%ill .."Illaill [Illegralor

11. ADVANCED CIRCUIT I)FSI(;N' cvIls. (Irker avid standard 1,-,l (If-\ wes.

AND SIMULATION 6eld ditut for the clock 41tioier %fill dclermine

.A. Pha-c 0 Integrator %%hetlict. this approach is 6able. or oidif-1114-1 it (Its-

trilitit--d clock diker %%till it swallvi- amplifivi ill

Tllc 'k.,ilgil lot Oic johil't. 0 Integrator. 'sollic- cach Ifil'-pator cell %%(,Ijl(l be linifi-raldc.

111111's dt"I'lilw4l a, dw It\ I.SI dt-Illonst I al loll

%ajct Iiii, lillihvd. and relick- through FFF 1'4)r Radar Application-

Imilill lulNe 1well obtilim.d. Proco."ill'. Mask d(-,ipi ill t1w
(of' mv 1-1111 off ha nooi% I-vill-111-d lot p-liolilling lo-poilit VI-T- ill it

Inclol 'I'lic itilicle, %fill Iv )f,-Njjj,/ 11;11;1 rall. is approilchill" completion. Tlic

xallilhb, it, Iltiell"d ft)l plot loill( 1.4.11 is Ow \%Ilich

Tht, 1,411111C. 1411 hI-sI-lc\'-I ifivial alld abo\f. lour ;it,- w(pored I,) make ;I inglo, Iiiii-

flit( It ct'll'i'l of l'olly pilllvrll . The'c patterns ill-4. lelfl\. \ secolld cl-11 INI)c lia- 1.4-cil 14,

pholocompo'ed onto Olv lisiti.g. 111 alwillirl pel-lovill :I parillf-l-lo-viiiii I of the datil

plair ill Illc IDS\\ I Illachillf. al Illc FFF inplit. and s(ilial-lo-piliall"I al Illc Mil-

to c\posc it difivivill pallerl; on each of* lour pill. Itcutilill .i . it sit-'llifivaill 0 to 11-1 l"I, bf-ell it )

passi-s Met. fiach kilfo-r. \N iling mid (11114ir I'vatiliv- d"'ign it soisif-Ill of inlert-ofulf-cl Illill is silit-

frow one iwilern mcip- %%iih thosc ill adjacent jbic for l1w ( ollipillillional '111,11clilro, of the Fl-T.

loativrils lo prodlice phololilliographo. I-clicle to lit, 11'ed ill 1\41ft'l. filbrica-

Thiz, ha. 1well tested and \%orks will "ilh 8-viin t ion collibi Iles an al-ra\ of loll I IIIIIII i Ill ivr-

lo-altires. ilild should viiol-k killl rillu-11 'malloil ;WCUM 11 lalf it's. lw) %f-I-sio Its of, ill,. (lilt;) formal

comertf-I (.(ill (one %kith kolifling pads alld inter-

volimict for \%ilff-r input. and ille other lot-
11. RV11.S1 Spread-Spectraim oillpill). and it final cell NfIlich coillaills process

hillegrator IrA 41(,\ ives. V hell the \%alCr is Lillricilled. the

T114. l'i I'sl \ crsioll I A, Off. inte"I'alor c(At has I-clich. \%ill It(. slitillered SlIch that ollk one of flic

lovell d-iplvd. The (-fill , oillain., joill I O-hi I akoNe co-11, is al it lifile. Ill this Illanner.

collillor'. tuo shill regislel'. ;111(1 their 41-ocialed 1114. Itill lit ol, difTfircill (-(-If \pf., Ifir vach lilllo-

pafk ;111(1 This X(il-sioll of Ow (.4-11 is com- graphic Icel call he printed onto Ille \%afi.r uilll-

%%ill, 11 cin fill, %%hich xill make it possildc oul chillwilig Ille I-elicle.
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III. IIESTRUCTURABLE VLSI (RVSI) ilt 200)0 to 300(C dall (1 totoagv il( ablout to
TECHNOLOGY bieginl.

A. Laser.F ornied Via s . L s r - a l

Co iii( Iet stImtIs id haw becii ottitie R(ill A tiew pai nof2-i ii. ira vet iala(- is I wing fit -
tde regotar a-Si itnsn kited lii aks (liarge diea, *ho

arrr a i. e 0)liikhaeIlcifreI led i t flit- lasei systemi. The~se tab les %%ill prioidet
barirlaeO ve 40 Iikshaebetifrmd ap proxi nate .f air t iflies the Itsit jolidI

%itl ii a I(M-jierent Suet es* rate att vaiou pow1 ~er resoii loll I ftlit- ira seiit tabtes. % it i impijrovedl

letel (atitetil t i (~5itl( pwer ititI ~-S ~ NIIPoslldil acetiraic . Also, flt-e tdaatian of fte
li(ktilsses. Moist com1 iecOt ioti resist alit s MVt \-~itI lii tiII'll II lI i eiii osdr

<,,. I ohm iii It i gh -ooie rise it) 0.2 ohm)an. ihics'o XYmtoti t i mpovli)pri msdr

icst lik, carl'% 0.5 A biefore titiniiig oilt. a I rae i i

'Ihei aimi of tflie- I nrri er-I olt(e( ic a-Si liik s 1) Tstn

(sit pre% ius11 Qu(artvrt lee ciiiica I Sumnmiar% is

to reti tht-e (i f the tprogrammoned a-Si Iii 1ks Botit i i ig1v i * him aicat p Itie for al e -

vliiti eliiiaitiig tiit- filires diue to At-Si rnixiiig simg cell tad s milt aii olticat trlo fir oeasurinig

iliriii" simler. lik iniilatiirs of' thiii. t00-A. fltthe of am~ (NO paril-- eii esped

oidet liarliters saliiiiiig tite a-Si-geiieraited .1111 ili te te-Sling-resritollrlg pro~cess lAliile tdw

0I. 1 -oh v111 oiimet ii is %% ith Ii 2( -p ercett Ii reshttld %%f~ 'i ill p
t 
ate m Il the laser lal e

Ili5 gti ImmCtiekos eeatl iir iriereasl (~i-e thiat of'straiight a-Si liniks. lit- IV. SEMICONDUICTOR PROCESSING;

Lisi 'l pm1)%er raige. ( lt i t at 500) A tit Ii iiksA. itogrpi
<(0-oliiii %%ire oltaiieit. 'Illi. oxide barrier

Atiictuiies hlie Shtimi giotd i'sistillc tol hllh A 5tliliditiifiiatic rctich, aterurc \ Stelli dis-

siliter midt elec-trical tireakitiiwiis. Thin iiitriote or cuissedt ill R.if. I is iilih ctiiii lte aiil %%it ilioll

pl.il imiie barriers wecre tess siiiiessli. tie testet. tjoiiti it is olieratioliat. %%v t %itt w t

0%her 9001 ifil the 20 X 20Ri p 2 tI%*tSl 1lster mala ve. il for soliwi tetls (If llf l ile 0ae(

tiiiks isl'l Ref, Ii hi) lia eei testetld wii%%rked a ill tClerlIr.

l aser ill r f~ romn I. I toi 2.0( W. The iigle filii rv B. Reactive Ion Ftduing (RIE)
10id toas ttoe tol poor(1 Fitsitilili 11g. These. itiniec-

timis carrietd ill) tlo 0.25 -k. %ttith titinis Ottil- Eyerhit~iits %sith ixtioiied liaiattel-pitai

rinig in flt-e tO-I.ni atuiiii lilies coiliectiolite ieattii h (trlciig atoiiiin t %%i l .t.1j limet sti.-

linlk,. ratlivr thaii inl tile ia itself. Ill tlne (tellioli- cessfntlo. tliiiistraifleite lili al 1tot iehlicog

,tratiiii. dii atir*att fitllicatetl (AbS tooah'r hadt excellen t ahlisiitropil ite IE s.%slii %%hit1 )

Ml LSt liniks aitded it it. Then,. laser iiliietitiis Should1( lie retatitev iIjyelSi'. vasi% h maul-
werv uisedit) ttilik inll it i. signal iii anid sig- taitied. ando ;iroiitit fast lorriaromiid time. This

Fiat oit[ liles. altim set eral rinig o1iscili tm li w-r RI sistim i., ttrretI tbe ing ctot i it d. mnid is

opeilratedt. sttlvied to mnderg'O tests iii ttcItnear fttire.

B. Via Reliability C. Polo inide

lniprogramnneit a-Si liniks him- tleil stih- A sii a nei performed of first- tol

jeldto I too Iit E'Itttieviil stress at 12 %'PC) selirlit-tve o't eal % ia rv!4stahice with tdasma-

term ihvrmal strvss tests oif tillrlgranttie iiik' aht, vitlie inl 0 ., jlasumnai 2(MJ-nTllrr tilissliI.
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c\ fllodii till til n-ilits ill it'.l' tikilk. illksilIl- llkkii(Nt vs ixe ch' IIarge steliis to fit kil data vvr

m1g caa o is Ia~er oil the first ml.ktk The it'( well. A series of* allnealiilg vxerI'imkews is miller

of, 02, p~lasma at ) ililT i orrt ih at leas th flial %%a% 1i tol attempt Ijto (lirrk'k Itllis prlemk'k.

20) pece 'ktlt I l'h Ikli~idcki ill il' i( O ikl ltte

I his lI.Ne!. This. follivil bi lit (fll ilkl ii ifi'leiI ill' V. DEIVICE THEORYJ~f

to thlil thw oid~it. oil tit(' first-fevi'l alililiiitiii. jiswec,.Il

I til~af1.~). i ~tr.atitie e dlikif~llI V 114-MNOS and MOS 1)eie
uol1 itc kei*s tiltie oif 0.2 toi 0.3 oii!V k i rot

NINOS ftie have ileerk floii iI' tcinig

D). (1'tos rest (:1315 fittigtw eit- ill it 6-1- i -I tei Olitric. Iklito-

varikat io(is ilk dvv'icv pairamet .ers. At pr'sia [lit. a ikt )dII kilicoif'ti iox i ilk arti greatriilt rsillt

iklliltill ill tiiieShiild ikltakgt foi ai giVelilk I S is coikl etili ut. detv reild'jiiiis il Ie irigerilli

10.05N. tll' lohkkll~i ~ll~&-s b tileshplkl lli'lt ilk thie ilm Ink iwek~ large vI'k pi its, wkid are

agt' I eiti ±k' I A . Flit- llri's('l yiel l'oIr gakte arrayVs

meiitallizled as 11--it ctvtekkrs is 5(0 percemt. Fxper- Sillte Stili pits Were' 101111t] olkIv* ilk tltisi ( Iv%' ices

klllits witi l'fImi14 i'( 1 ispiilsi livati' glass p~rokm- III(kfaild Ill-sll w 10" "'I )O iti'-i'llse xe.

,k 1-i sekidi-ilk. pararleiief-o Ct S of thei s-ilil-dijeliitric ilktel'c id appe~karedti as
diilic shift reg-istil oiperatiti at click rqkl- ag'kaii it''ltlkkikti'Iitik wkrtl'

1iel' a-. lo its a 6 Hzi[l. uliml'iidl tnkdSk eiekt of' tii kisilktigratii correlate'd 14 iti thke

the rd ill i 0.25 a idi stkiraget'-ikidi leakage oti klkl( ifdtgl(Vi.Ikiltit11.iiltat

lie 1 olkde r of'0.5 p A at room kll tI p iiIiajtlI iv. cik lT-lkt stre-sses ( total chkarge of 0. 1 ( :/(-Ik 2 1 pro-

iwiid simiilar restlts. with a~ll ilkkplrtamk excep-
E. Nitrified O)xide' Decest' likil. Tile iii lk'sistaric(k if ft-I itritie 14as

'Fl-1ist I leiol't il 11O ril oil l'kiikalliii %sitfi poisitii bijas arid1 lrliocei with

10-imitiried xie lttit, atedilecri ha kogat bi as st resse's. We' 5lsipect thiat tIli 5 t~p

kc(I] ompetd. ot llogi cti iiof fliti~e de'fect is electroichemkical ill oigiil. A

Flail'la ill'elk tesi'i tikvi refiiilt it N1(1 stnitist2(. lltl
llilk ii Slai testd kt repot ilil bl~ia il hl it ilis vase. at flegatix' Aias eiliallet the etlik re-

cli-ckofsc~ralriig t.cilatos lldcatd 'e" stlllci Of till iOxidel.
fi iuris. Theilkfastest ri lg oisciIla~toir, olkilld

hav it a 1.0~-jis id'IlaV akll i a 0. 1-k1MN ikiix r er 
1

lIl ikifitiill to fagildm stoiits. tikis etciig

st age'. for ait 110. p-frllltilt . it 1.0o-\ fImv i s (i ll) - f 111k '(lk e ai l itsed as.afkiis it kroes t il tech-

p\I~ . The ihaiir' ii'iigths iif t' d ililalldlliml-t diiit wl iiIki (ior both lkitride iltikisitii idi thermial

F6( ielill is airilltilllg tliat the' rclativelv B. Thie Electronic Structure of the
N't Defect in Silicon Nitride

iiigii fixed cikilgiv ill Ikitrifiet klxis, akklltw -) X
Ito I X f ( 12 (.111 . is S ll'sp 1 1 e . til' (1 Thit N'~ defect ill SiIiliovi it 11 iii is a sinigi

mloili i% ill I(,TT1S tisiig mIitriiiii (lxii l' Ai cihargedi llitrrli altom~l bideki tii fillr lkaest-

k'flhiili formkla (it'il midi Plklflklle1' fill Ilkiglikik siliclk iltikllis il i I 'rallkelrai
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arranlgement. The four electrons of the N' defet- Onle f N"" f with mlost of' thle remiainin ig elhec-

together with an elect roin froni eachi of* Ihe four trollit chlarge ( 4)1.88 istibo 0 ed tolrathetrallI

silicon atoins coinpletel~ * (dil the bond4 i ng (va- (T,, 5yrniet r% about (he defect nitro gen ()i (t
lence I levels assoi atedi w ith the N' 4 ef"Vet An nilearest-iieighlor silicon1 alt is.

electron trapped on the N' defect IN + + e - N01 How the N' defect cointainling at (rapped-(

miiust thlerefore otccupy thle lowest anlt iblolndinig eni- elettron relaxes dlependls on whet her or not the
ergy level of the tinrclaxe(I N+1 defect. The elec- antihondiiig level of the trapipedl electronl is dIe-

troniic structuLre of thiis lowest antibhondinzg level is generate. It c-an b~e shoiwn by tile so pern n-

described here, orbital miethod thiat the degezierac~ *~ I li th frapjpet

Fhe so perhontl-orbi ta met hod of' Pantel ides electroni ant ibid( ig level tdliein(il th e inter-

anid Harrison3 and of Sokel' was used to studv a actionl between the Si(3s1 atomic orbiitals and the

I 7-atomn cluster consistig of the N t defect niit ro- three N) spA I hvl rid orb ital s of' ihe defec t nitroi genl

gen atom. foutr ziearest-neighbor silicoii atonis. that p~oint away fromn ali% p art icuilar si licotnl atonm.

andt twelve llext-llearest-neighhor itrogen attinis. UnlfortLi hate1 y. tile so perbond-tirhi tal methot d does

Essenitially, it was found that the trappled electron nott yield aii accurate valtie for this initeraction enI-

was riot closely hound to t lie N1 nri trogen atom ergy'. However. it can he shown t hat if thIiis inlter-

[but dlistributedl over the I 7-atom cluster. Only actio enl 'ergy is in eXcess of 0.37 eV. Ile( trapped

11.8 percent of the electron could lie fouind on electron antihiiiding level will lie degenierate andt

the ulirelaxetl NIt defect nitrogen atom. Most of relaxationl will take place via thle Jaho-Tel len ef-

the trapped elect ron (70 petrcenlt) was hni zid on feet. 1If it is oitherwise, the trappiled electrnon lev el

the four nearest-neighbor silicon attoms. The re- will be ntiiitegenetrate andt relaxation will take

Ilaining 18.2 percent was found distributed platce via at symmletric -breathing" inotle.

evenly tover the twelve iiex-nearest-hleigillor nli-

trogen atomls. (Of the 70 percent of' the trapp~ed REFERENCES
electron foundl ol the s ilico~n atlrs. lmtst tof that
197.6 percentl wats foundt in Si(3s) aitotnit I. Quarterly Technical Sumimary . Al~ alceh

torbitals. The remiaintder oif the 70 plertent ElcticT (15 noop Linco 19811.ory

(2.4 percent) was foontl in SiI~p) atoic orbitals 2.SC tna(JD PuierIFYTn.
orientetd in tlie direction of the NI tdefect nlitno- EettnIeie I-7 17t 8 t

gen. The pitt ure of this t rappt'd elect ron oil the :3 S.T. Pantel ides alnd W. A. H arri in. I I .
unrtelaxed tlefect that emerges fromt the study. Rev. BI 1:3. 2007 (1970).

then, is not of a coimpletely ne'utralizetd N' dteftect 4. R.J. Sikt'l. J. Phys. Cheni. Soilids -1-. WY,
nitrogen atom (NO), blut oi' a paiiiallv neutralized (1980).
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COMPUTER SYSTEMS
GROUP 28

A dec isionl has been made ito place control of' f IMPt and ait A indahi chianinel. alt lougli rela-
the developing Lincolnt Internal lData Link (LIll)L) tivelv troulie free, has nol regular maintenance

and iniplemientationl of the new AR PANFl' pro- support. Thle software cannot sinmply Ic modlified

tocol in a single smrall macline ito be colnnected to to handle flte new protocol, but must bet rewrit-

the central computer systemn. A DEC j)JPpl 11/44 ten. By placing the ARPANET interface f"unction

is being acquired and will be p~rogrammedf to in an attached l'Wl-1li/i, the I alboratorn will

function as a gateway between the central con- have a venid -supplorted hardware inteiface aiid
puter. IDL. and the ARPANE'I. acces(~s to a large commniity tii users of conilati-

A., previotisly reported. HIM1). was originally Wle software.
conceived as a geographical extenion of' an A measuremniit package from Bell Northern

Amifahl (data channel. An AUS( AM interface Research has been installed to mlonitor usage pat-

uniiit. baised on a I) C 1.1/I H,. conneitcts dIirectlIy terns onfite Conmersatio mat Mni tor 5S stemi

to the V/8 and~ respondl s to all i npai/out pot corn- (C NI St. Eary statistics. whic jehla~v Ibeen Ii mite I
mnanils as though it were a stanidard co ntrol unit. to no) miore than 25 pe4r enit of t[le users to
On thle outboard side, its Q-Bo s sends andl re- niin imiize overhead on flte systemn. show cW((nisis-

Cci yes dlata via a Compot rol mod eni and coaxial tenc - withI past measu renments. (One of' flte major
cable at speeds of' up ito I NIbs A (*(',A Q-Buis ol ject i es of this act i ,itN is to inciirease ur under-

(()Iii1)0ttr. irilifel lot atetl arundit h I ll It ra- st anit i 11 igIf tlie- nat ore oif the intl ra( t ie Iload. iii

torm. lame Ibeen conniected I0 tftlie- cabl~e to test olt Oirder to it niiiut to tprt o0 id i(5 responsive 5V stein.
flte low-lce el transport sot warv v hitb bias I et-1 %sbl t adt eIn og flte iiee I'm b etter sen ice for a
dleveloped f"or thle Al S( ()N. growing batch load.

As mlorc rlevits are added to the svsttm, it The rajpit turnaround pr-ovideti In~ the nvew

%ill be iiettssarN to proId mv~ l~nec haisins ft Or hiat i- oin-li ne Benso n P~rinlter 11h tt ers has hadI the effect
dliiig more compiilex comminicatiolns hff('ctim1is of rnarkedt% increasing the volimt, of plotted ot-

suchi as add Iress ing andu imessage hiandlIIin g. These tplit. In the first tw Wi) weeks (If oplerat ion, the totalI

tasks %-.ill be assigned to Ithe P1)1 - 1 141. load p rolcessed equaled a 1%Io at large mnithI of
L inlcoln's un iqlue hardIware antd st l't are in- output fromn the U INI pB) CRT pltt ter s~ stven

terfaics t flte ARPA N FT were Irigi na lv de.- The ( ( I 1 coi ti ls to Ipro1vide publ11icat ions-

vlop ei Imno re than ten years ago. The hardware. tquiality il.! 1lit and] pIhotographlic film. iiitluding

wh ichi t mnelts (lte In terfac e Message Prtocessor nim is (If, solnl14It. tfet sequlenices.
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Associate I lead



DIVISION 8 REPORTS

ON AD)VANCED ELECTRONIC TECIINOLOcY

15 May through 15 August 1981

PUBLISHED REPORTS

Journal Articles

JA No.

511 Ifralred Spvc toscopj UVLsintg 1i .13. Schlo tssb erg* (.3hapt er I in Spec t rometrlic
Ti nabl ILaI sers 1).LI. K ci Ic' TechnIII it's. ..

E(- TlAJWe tit ic h-ess. Ne.
Yiork. 1981). Vopl. 2.
pp. 161-238

53129 A Cominaris.on of Flash-Lamp- S.HI. Chiln J. AppI. Pli's.~.52. 06
Ex~cited Nd~lI .a 0 :,I (x W. K. IA'. iker* (1981)
1.0. 0.75. 0.20) L~asers

5131 f~iNbO'. Surf'ueAcouti(- axe 1). F. Oat(s A ppl. Ph~ s. Lteu3. 6
FAdge-Bonded ranmsducers on sTr H. A. Becker (19811
Quartz ind <001 > C:ut (;aAs

5131 Optical fnterfirrometric Wit- W. E. Barch J. Appi.P. . 52. 3388
surement of the Therimal Ex- S.M. Chinnt (1 981)
pittisiof of' NdP3,O IIW. K. Zwvicker*

5165 UV Photol'sis of %.an ler- Watals 1).J. Ehlich Chern. Ph..s. L~ett. 79. 381
Molecuilar Filivs R. M. Osgoodl. Jr. (19811

5)166 Detectors for the 1. 1 to C. E. liurwitz Opt. Eng. 20. 6.58 (1981)
1.6 R~in Wavelength Region

51068 A nodi c )issoltit ion Techniiique J. P. Sa lerno J..let r( HlOii SocH. 1 28.
for P'reparing Large Areai GaAs I.C.C. Fant 11620(981)
Siples for Transmission Flec- R. P. Galeh
ron Nh croscop i

5I171 ILiquid-Phamse Epitaxial Grom h SAL Gi (rove.s J. Cr..st. Growth 51. 81
of InI' and lnGitAsl) Alloys l. C. Plonko ~ 198 h

31 75 Liquid- Encapsuilated Czochralsk i G. W. Iseler J. Cr.st. Growth .11. 16
Growth of blP Cr'.stals (19811

5176 Vapor-Phase Epilax' of Gin AsP' P. Vold J. Crxst. Growth 54. 101
and 1111 (1981)

*Author niot att Lincoln) Lahoratorv.



J A No.

5*185) Iletro.Ihium of' Vactuum- BA-. kTiar AppI. l'li.. b-11. 38, 779)

Singde-CusstaI Si J.C.(C. Van
R.1'. G;ale

5189) Thle FEle'tro-Optic Applications A.G. IFo(jt J. (:~st. Grt 531. 1
of Ii~t9i

5195 n + -lnV (;i44%th oil Ini(aAs b% S.AL Gr~r Appl. Vh~. Le4tt. 38. I tX)

5215 Optical Properties of Proton F.. Leonfberger I EEE J. Quiantumi Electron.
Bombarded loP andi GalnAsP I. N. Walpolt- OE- 17. 831 1981

I. P. IDonnelhN

5219 GaAs Shallow-Ilomnojunction Solar R. 1. G;ale' IEE Electron DViCC~ I At.

CAlS On (;(-Coate(I Si Substrates J.C.C. Fail 1I)IL-2. 1 W9 ( 19811
BAY. Tsaur
(;.W.. Turner
F. M. D~ais

.5220) SpatiaIIk Del ineatedI Growth of' I .J. Ehrliclr Ajijl. li .I Ott. 38l. 910
Metal Films via Photochnmival R.MN. Osgood. Jr. 11981)
Prenlucleation T. F. D~eutschr

5225 ILaser Chemical Technique filr I).J. Ebirlicb Appi. Ph~ s. LeAtt :.1. i (118
Rapid Direct Writing of Suir- H. M. Osgood. Jr. (19811
fave Relief in Silicon T. F. l)eutsch

5227 Transient Annealing o)f Arsenic- B.A-. Tsaur Ap pl. IPli~s. Lef.t 39. 93
Implanted Silicon Using a J.P1. DlrnnellN (19811
Graphite Strip Heater I.C.C. Fail

MAI. Ge~is

5229 Effect of* Turbulence-Induced ). K. Killinger Appl. Ph~ s. IAIi. 38. 968
Correlation onl Laser Remnote N. Menvuk (1981)
Sensing Errors

52:(0 Temporal Correlation Measure- N. Menvuk Opt. Lett. 6. :301 (1981)
mneits of P'ulsedl Dual C02 Lidar ). K. Kullinger
Returns

323 1 A Surface-Acoustic Wave/Metal- I).1. Sil ,Ote Appd. Le . 4tt. :38. 88o
Oxide-Silicon Field-Effect R.W. Ralston 11981)
Transistor MernorN Correlator

3242 MlNOS/CCI) Nonvolatile Analog 1.S. Wihners I EEV Electron IDv ice I At.
Memory 1).J. SiIkersmlith EDl -2. 105 t 1981If

R. W. Mountain

52511 Sputtered Filmrs for Wavelength- J.C.C. Fail Thin Solid Films 80. 123
Selective Applications (19811

12



-NIS No,

of (,all. V-1 Jalrs Iattlve QV-1 7. 1 IR (I')98t

5 128 TENM IimcstigLtioiiij ilft.u Hjb . 1'. Gale* Vro. MRS Nltg. 1980):A1tiiciii. inll .Last-( rl- still Iizii J.CC.( FilIeec, i Smcnntr.
e Fhimis H.L I liiiIii iNitti-lulJm .Nn bik

11.1. /eigel. 1981 I. pp. 130-I 111
51 I29 Scanmll Ca hodot i ll I litstci'nce J. 1. salelrin P hi.. NIH S N tg. I 980:

AUicmsop of l'oly~c r.%stalfitiW H. P. Galef D~efects ill Scm n onducinti.,
GasJ.C.(C. FallNrh1-oln.Ne tok

.5678 L iquidl Phase FEuitaxial (;riithi r.c. tiarnuain Proc. SPIE Vol. 285:of Jig -,CdiIe r-om Tre- Hicli Inifrared Detector- Materials

Instruimentation Engineer-s.
Belling~ham . Wvashington.
1981). ppi. 81-91

UNPUBLISHED REPORTS

Journal Articles

JA No.

5 186 Sold-Phasi. Epitaxial Crlsial- B-Y. Tsciur Accepted by J. Electrocheni.lization (if Amorphous (;e oii J.C.C. Fanl Soc.
<100)>Sj J.P. Salerno

C.HF. Alt'lQi
R.P1. Gale
F. M. D~ais
E. F. Kennedv*
T. T. Sheng*

5218 Efficienit Si Solar Cells bn R-Y. Tsaur Accepted by App!. Ph~s.low-Temperature Solid-P'hase G. W. Turner L~ett.
KJpitaxv J.C.C. Fail

5210 Impiroved Techniques fo~r Growth R-Y. Tsaur Accepted by Appi. Ph~ s.
of' Large- Area Sinigle-Crystal J.C.C. Fail Lett.
Si Sheets mier Si0 L'sing Lat- M.W. Gels
vral E.pitaxc b% Seededl 1.J. Silversmijth

*Aui thor niot ait Li ncoln ii .lnratorl.
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JA No.

5213 Ultrathin, High-Efficiency C.O. Bozler Accepted by IEEE Electron
Solar Cells Made from GaAs R.W. McClelland Device Lett.
Films Prepared by the CLEFT J.C.C. Fail
Procebs

5245 Mixing of 10 I.m Radiation in P.E. Tannenwald Accepted by Opt. Lett.
Room Temperature Schottky H.R. Fetterman
)iodes C. Freed

C.P. Parker
B.J. Clifton
R.G. O')onnell

5217 Remote Probing of the Atmosphere D.K. Killinger Accepted by IEEE J. Quantum
Using a C0 2 DIAL System N. Menyuk Electron.

5253 Direct Writing of Refractory D.J. Ehrlieh Accepted by J. Electrochem.
Metal Thin Film Structures R.M. Osgood, Jr. Soc.
by Laser Photodeposition T. F. Deutsch

Meeting Speeches*

MS No.

."8IA Surface-Acoustic-Wave )evices S.A. Reible Seminar. Dept. o" Elec-
for Analog Signal Processing trical and (Computer En-

gineering. I niversit% of
Massachusetts. Amherst.
6 Ma% 1981

51,15B Recent Experimental Results on C.O. Bozler
Permeable Base Transistors

51981) On the Use of AsH3 in the MBE A.R. Calawa Workshop on GaAs Micro-
Growth of GaAs structures andi Iligh Per-

formance Devices. Boston.
5718 tligh-Speed InP Optoelectronic F.J. Leonberger 8-10 June 1981

Switches for Signal Processing A.G. Fovt
Applications R.C. Williamson

5525 A New Technique for Preparing J.C.C. Fan 15th IEEE Photovoltaic
p-n Junctions for Si Photo- T.F. Deutsch Specialists Conf..
voltaic Cells G.W. Turner Orlando. Florida.

D.J. Ehrlivh I 1-1. Mav 1981
R. I,. Chapman
R.M. Osgoo)d. Jr.

* Titles of Meeting Speeches are listed for information only. No copies are available for

distribution.
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5.52h P1 rdat ion of' fiete'ri Iitai Id 11- . Tsaur
ir~ 1'iII.is on S igle-tur.v'ta).Si .. L. Fa

as 14114-(Ast Sulbstraules fun. vf*- 11.1. Cale,
fivictit GaAs Solar Cell.,

.553:1 GaAs Shalh.14-Hotnouuioiu Solaur R.P. G;ale
Cell oil Kitaial (;e G no oll BL. Ts~atir
Si Substrates J.C.C. Fay)

F.M. lNai 11
1.5th IFEE Photovoltaiv

5533 Ga As Shalloa -Illornojonctioti Con- G. W. Turner Specialist., Cold'..
veistiatur Solar Ce~lls J.C.C. Fanl Orlando. Florida,

R?. L (:hpin 1- 15 May I1981
H.P1. Gale

Phase Epilax%. A NoVCI Lo14.- (,.W. Turner
Ten ifit-rat tire rTechiue for J.C.C. Van
Efficient Si Solar Cells

5720 'rhiti-Filtit Ga1As Solar Cell, J.C.C. Fait
C.O). Hozier.
R.W~. McClelland

8 5A Tecluniqlues for Elt'i-tron Bleanm D).C. Shiaver
Test ig and1 Restruc tuirinrg
IntegratedI Circuits

503 1A A Novel Anisolropi( lDr. M.W. Geis
Etching Technique G. A. lincoln

N. N. Efteniow

.353 Application of -IOOA Litiewidth D.C. Flanders
Structures F'abricated by Shad- A. F. White
owing Techniques

16th Symposium on Electron.
56057 A Simple Technique for Modify- N.N. Efremow Ionr and Photon Beam Tech-

ing the Profile of Resist N.P. Fcuoiou tiology. Dallas, Texas.
F.'posed by Holographic K. BCzjiari* 26-21) May 1981
Lithography S. D~ana*

14.1. Smith*

.3; Exjwrimental Evahiation of T. M. I~vs7.czar7.
Interferornetric Alignment I). C. Flanders
Techniques for Multiple Mask N.T. Economou
Registration '. 1). fDeGraff

50061 High Resolution ]on Bleam N. P. Economoti
Lithography 1). C. Flanders

J.P. D)onnelly

*Author not at Lincoln Laboratonv.

15



MS No.

572:3 I'rospects for Iligh-'Brightn-is., N.P. I'ouit ou It01i Sk In osi il Iof ., IIii .
X-RaN Sources for Ihithograph I).C. Flandhers Ion a n( PhoFtton heari Belam T-

nliog . I)allas. Texas.
20-29 Ma 1981

5.53 Sputtered Filhs for Waichlngi i- J.c(.c. Fan Intl. (Cmn. oni Il and
Selective Alpplicationis IlIinma Assisted Techniqus.

A nsterdam. The N-thiland,..
30 June - 2 Jin 1981

55,71 A MNOS/CCI) Nonvolatile Analog R.W. Withers
nelmorv l).J. Silversmith

R.W. Mountain

-3632B il Optoelectronic Mixers A.G. Fort
F.J. Ieonberger
R.C. Williamson 38th Annual Devive Re-

search Conf'.. Santa
5717 Itigh QualitN MOSFETS on Silicon M.W. Geis Barbara. California,

Films Prepared by Zone Melting B-Y. Tsaur 22-21 June 1981
Recrstallization of Encapsu- J.C.C. Fai
lated PolIsilicon on Si02 D.J. Silversmith

R.W. Mountain
J.P. Donnellv
E.W. Mab%*
1). A. Antolliadis*

557 2  Fabrication of Multiple- F.J. ILeonberger 31st Ele'trolniv (omlpio)(ntll,

Branching Single-Moe Wave- I..M. Jouhnson* (Col'.. Atlianta. Georgia.

guide Circuits in l,iNbO:, 11 Ma% 1981

5572.A Appilications of Integrated F.J. Ieounberger Integrated I c)lti s Semuinar.
Optics Abbott I.ab-.. No. Chicago.

Illinois. 29 Nla, 1981

5571 Chemical Vapor )eposition of H. '. (Xiih
Epitaxial GaAs on ;te-Coated F.M. DIa\ is
Si Substrates B-)'. T.atir

J.|P. Salerno th Inl. Conf. ol Vapollr
(;. W. Turner (G;rot iand aml pitaxN.
J.('.C(. F~ani Coronaido. "( Califirn1ili.

19-21 JuIN 191

5617 (raphoepitax" of Vacuum- B-A. Tsair
valisratedi Ge Films on M.W. (;eis

Cr/Ai-Coated Amorphous SiO2
Substrates

* Aithor not at Vincoln Lilifratl-N.

16



M No.

.)6l18 Lateral (;i%%tli of* Sillg- 1'. Vold

C IAS h )idI )e111idOVr C11. Bo1 ~iel
hisb .. Mc: lllan

A. J. Strauss

5020 i' troll of, Laer-Qialit NMgF-, It. E. FaheN
(rnslals D oped "fill Ni. Co. 1). F. Moultoii
Or

50:3(0 Model for thet L ateratl Epitax- 1). 1). Rathnlianl
jal (hergromli of* Siliconi onl 1).J. Sikersinith
Sio., J.A. Bilriis 51h [til. Cof oil %'apori

Grot and LpitaxN.
50 12 P'repa~iratio of' O rien tedl Silicon M . W. G eis Coro nado . (Xii -n ia.

I'ilins on Ilad~ting. iiilirlplillli 11.1. Smith 19-21 JuNl l'981
Stibstrates J.C.(C. Fall

J* P. Saleriio

-6050 The Effec tof i4(ro mues ini A ni i- H. A tol*
1)111)1 Sn I t rates on the ( in eli- 1I. P ' pij a*

tatioli of* Mtetallic Vapor D .C. Flanders

500% Cr'.stal Vualit.% of GaAs CLEFT 11. W. Mcle(llandii
Filmis C.O. Bozierl

J* P. Salerino
J.(C.(. Fanl

5582 Adva~nces in the LESS Feuhniii~pit BA. '.i'siir
f'ir (rov~th oif Sin1"0 -C(r-*slt I .C.C. Fan
Si Films onl Insulators M.W. Gfi

,J.I'. Salerno

5615% 1. ltrau iilet Pho~tocheical I).J. Elirljel,

'r. F. lDettsch Eleetronic Materials Codf.-

Sawta Blarbara. California.
501t2% [repiaratio I Or( ientei Siicon~ M .WV. ( is 2 1-20 June~ 1981

vilnis onl Inlsilatfing Amorhor)iu~s 11.1. Sijil,
SnIt ite, D).A. A ntoniia i s

I1-Y. Tsair

5(i02 ii + -1jul1 Growuthil, I (;As b S.11. (;roii s
IL~iidI Phase E'pitaxy M.C. JPlonko

At~it hor nbi ail L itvol n I au Hrat, ii.
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NIS No.

lvi IltiIn iull RAL41 II . 'oog4d. Jr. Snta Barbara. Clziforia.

l~siIng Last-ei I'llodovtcing I.F. Ieit-1I 2 1-2t) J ti 11 1981

5(0 Pi~lsedI V~ I~.e 1
4
1144t441141313d T. F. I).ttcih

lkopillg IA sv~iioluzI)1e4.r. I .J. Elirlich

J. . Fall

Corlto o4I3*d4il Laser dM liii4te- N. Mcoizi k

Seio.iee '8, krioitoi.Dis

500)) IDi~alrit TIrznsitio-Mvirle I'. l. Mololl I 0-12 Jzzsz 19)81

-)015 Laser liotoclie'nektr% at Sur- T)... IIeliel'
f",ace- for ApplictionIll re Os ~. hgoodl. Jr..
Nl icIoltriO33(s [. F. 1 h1t~.4II

561:3 Ih44eW-ID.efl(ICet biiiti Nia- MA ' . Fleoti rig
suzrenwec ok oni ing1e- Moen A. Mo orad Iian
SO~al )tk Irijection L.asers

562 Cooled Low Noise GaAs Monolitic B.J. Clifton IiiiF lInd. \Ii(144i%a (
Mixers at 11 1( H-z G.DI. AlleN ~ S~ mp. . 1.4),, Angele...

R. A. NltJii-lli 15-17 Jime I981

1.11. NMroczkoiwski

N.. Mafre'oowo

C. A. Huwit F ei iber Oics Work.(sfthop(.411

56:5 VItci ic I ropilI(MofionC.A. I'vIntie eif I lie A Oe Yoflk.con

5011 Am ANjne'c rv tchig Tc(;a ie M. A'. G;eis eit.lai r.Me.-
N. N. Ef're'niomclst~ 5-( ue 1

G.A18 cl Ana ~t. fteCm



MiS Nil

of, SCCCC'It. %lo4d I h I Diode MNI.'. Flvitiing

573( Nonlinear~d S1p*ctr mco of' S.I. J. IBrueck V I(OS JasperI 1H. ( :idIa.
semicC C CCiducCtC)Is 29) Jimie - 3 juI. 1981

57 11-1 Nvst \liplicat ions andi 'redmit.~ 11.1. htI termaC

SCIJICill CCCCIer XN ate Sfje('trosvop f~

567 9) L iqu idI Phase Epitaa G romh I I'.C I larmn I981 INHIS D etector S; w-
of, Jig -cJ\rl 'esitig it ion- C-ial\ (Group M~tg..
zoCntaI Slider Tlt Itl~e SraiLsC. Nv%. York.

2-1 June I1981

570)7. L aser fIor~lC~Csrl Io I.J. ElIrligdi L~aser WorkshIop,. I. I. 1..
S lecIColICIs RALNI Osgoodl. Jr. 1-5 Nlal 1981: Natit! Re-

AahingtCC. DC. I I MN

1981

5732 Gan~l Lae P~rogramC at li'> .>. l. depC Fiber Optics Senlsor

Fort EuCstis. Virinlia.

19/0? c



SO)LID STFATE

D)IVISION 8

1. SOLID) STA4TE I)I:VI(E RESEARCH aircraft ilt a range of'2.7 kml. (.oncrtriinail. of,

I ,.l.,,..d iaIaal %'es of, ItIit - lit tidl III is ( CJlI Incl'ilindit s (lie air-craft eil''ilies %r
started. 1,111 it filst idle. ald ll diiitil)I

carriedi owii to dt'terrliiie tlire initelre atioilsip! HIii'st, ill thne concenltrationi of1 (C) (%,btu.eret
ftet%%ei giotll siluitil ll n h 011.Ioller r ~ I.I~ Rl ~e
%apti p~rere. andt groin'si teliill Iliiv for . jl- I ~ F f-r old

tils ope'rationial A.tepe during the L.ITl grouth A- piwpimu o)11as~.coldt

c.clt. 'I'lln restults inialtit that it should lbe 77 . bas geiierated illj ) I 150) itt tif titnit e11141-
"N per louse aiiil lias beeln li'letd eele 1.596

m t illt Mi r s i t ~ l ( u i l t l I d l . i i t n i d( 2 .2 8 8 R i ll. at 2 ( X - c m -i r a n g e . iR o ii-

C a rie r conice ntratti lns ill the lo% t10 1" ~l at r (.111'u t_3' d i~ u i i M ( ) l s r
m IIne first Ni:( A \IGAl (Ca)*,Mg9(;e1 ( 0I laSer.

rangel and~ elecitrou Hall moblilties owlcr If' (curl2 and (W Itniualie laser action fr-om V:\hF 2 bane
1
1-s atl 77 K base been acltiesel ill annei4aled as icic4iolsrtl.(e loSe 1.
IT-rousn II g i.(Id, Ia~ ers. with x. ill the 0. 1 li illtil~iI gi-i' ilI

to (. riie.Inth snu rn ofG heiiit' ;A IAs diode lasers has beenu observed to sat ci-
rill conistant that I inks lineri thic kness toi griim h rtati l e hse ueoit1rti5.illl'

unt' onbe o ~tgit'.sueroo ig dil ~ilnI fuicltli(lls. These irid('\ flcillat ions are thought
rate ]iis bll 414't'illec to Ille appiroit~iiiate, to arise fromi electronl iuIIIIIl ('lintinat ions ill ithe
0.7.5 lin(-iiu ~Small laser gaill %oilmel.

A Itecliliitle hlas herol r14'stliped to nFit,4 itrtiicai llrolieries of, sin,i(e-r~stal

i~u~llil itical~ ruterat' a~tasi5 sssegnde unr amorphous 'Si. (lopied using at piuls~ed VV

%cst it ,aln \sl4/InilP llil~IleiislitIi4 laser. has t' beenl studied ats at fillictiol tof, lasel

for ;ipoteintial list- ill fiiricatiuig rIlluiiliitrs aind wseegl n liice nIo ' hs' ~s
rgaen ~ era -suis nta et sticiaitill ofnoere arlsiilbet oil the Si sil-I'ce

I ri ad -alt a lase rs Wsill) Ii ( -ii p ass it ian stippleneut ;thoolksis, of gas-jthast.

'.s asr'"uitle sectiotns sbud 1 trshiild(1 .tirrlt illob'ctiles ats at stiie oif (Itlii lg atomils.
lenusitii's tif 2. 1- to 3. 1 k~c /cn. :\It iflmestigaiitt of t' epl~l'ii(I' siliper-

'Flt'fia ofiit i faritaiing It-riml~lt- cnrlciugiiwlutu-ufruriilni (SI1 di-
ba~se' trallsisti)Is Its 1lecil'ilarbll)i tliitdxidl ode's ill the st1ili Illetr lbas beenl itiiatei lisiing
11llF gr-owthl of, GaAs o4541 tuiuigslenl gratinugs is -\ 2 -Pti(5Iubiitctllllt* l-

Iiein. eg xltit'. 1ll. tising at stiitrate tenilira- inig betweeni the fifthi harmonic of' a 69-( 1Iiz kIk-

tiuri' of' O80(I and anl As,/Ga ratio (it' 10. stf*- stronl and at 3 15-GlIz carilto) s ielded all W
ficierit stirtihee miigrat ioni of the 4 ;As with at 30-dil siglla-ti-itis' rat io.
%%as atchived ti p ermit thei first sinigle-crstal

M1BE gunwtlu ofl GaAs oser amnrrliliis Itiungstii 11111. MIATERIALS RESEARCH
gratings. 4Itiiiitssnl-rsa iset te

II. ITANIM EECTR NICSSi( ), Withi areas tof' st's t'i square tent imeters

have beeni liroticetl frorm poI~c inssalhilue Si filmts

\ tille'(rentit il)~-borpt I 1 H All IAl b\ lun4 iiipro\st'nl visions ii1 the LE}SS Itechn iqor'

strIi as beenl otilized ti, detect the exhaust 0ltetal ehtitax. It\ seted solillificatioil that list'

ji'lhttani If)al (:2111 riti'd b anl A- 10 jet it ttiriitositu' Si1tN /sio2  vticapstlltiug later.

21



'~144Igl l~~l4' 11'44 h lil r i n ~) I4s. Win( ~ I '4 MIC1-4~ 11114Il "11111 JI '1414 14.1C14 S

cpilaiia Sll441  a l I i I44 4k 14'4 that(1 44 i I~ IH t 1114gno 4 11 i t It4' I l 'i ''1 1 ', 1 ,I 414i i141 II,

4411 < til>gi all44 A 4II f l 5iIe oited' oil 4II4 ~I4c 'Si rte h I(ig.%l4'4c 14l4'1 I(-,I 1111le 14441 '11 -1 1 14 44 14-

s.944I''4 I11144 l Ililll'144 4114gh achacli\ ild41\-1wedot14 o. alo 14fI-4a~l\1i414

produce 14514414 good re-k lb' junct.in g441'4'I11 OwlI t14 14' Inut 11114'~n .411. 4;ImI4 and4 volC ) -

4'1i1.4 ef 114'ce. at41 AMS4of 4' 1 1 an . pciven II 4 1414,4 44. .4414 \I c 1 4'144 114.11111i 141 111414

onII4I )>- and pok1444 '44 14'1. cr 11ai114 i4 4 -ithst \ 44ra ..44J141 1111 fill[ 4 1, 1 ol IL 111 1 ~ i 1.4 glotl

respec114'1 k 111144 il .4''4 4t111 an44'4l lect a lling4 or 444!

114 artof (Ill iC" stud of1X11114 the 1I4 laeal 2okti f 14111) tp e ea nc l- ar l"of D i,

411141 ,Ilil o. I Ill lour prncpa of l(tI sampledl lhlllll'-l 4111 11,12.1 44 poin \\lilt141 a4 digia

0d il I I .I I~ 1B 414' I'44g 144W144 I'4I4 I41 4 I11"l 44A4 414I' 1.4'~ ~ 44144 I 110 .4to41
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including an electron-beam multiplexer, floating- (10-ns) pedestal-of-delay acoustic signal and the
gate transistors, and simple FETs were designed, direct electrical fi-edthrough signal ly using

fabricated, and tested, edge-bonded transducers iii a dual-track

The feasibility of using integral mitcrostrip geometry. The high feedthrough isolation design

transmission lines for interconnecting GaAs provides the first )ractical means of iroviding

microwave devices has been demonstrate(] using high-performance SAW transversal filters with

a simulated mixer application. This fabrication very short-delay pedestal.

technique, which employs a pslyimide (ielectric A
layer, permits direct electrical contact to the de- A comprehensive analysis has bee-i made if

vices, and should substantially reduce the con- the performance limits of integrated optical spec-

plex assembly procedures currently required by trum analyzers. Resolution is found to be limited

such devices. to around 2.7 MHz. and the time-bandwidth

V. ANALOG DEVICE TECHNOLOGY product to approximately 1000 with existing de-
tector arrays. The aperture and weighting for the

A SAW delay line has been developed with input lens are shown to be imsrtant with regard
very high (>100 dB) isolation between the short to resolution, crosstalk, and scalloping loss.
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