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I. INTRODUCTION

This talk will rcpot ttE latest results ftom a modulated ion beam study d the etding d ItrP by
Cl2 J In ttE experirnental nrcrk, pulse$ d rare gas iqrs (X* = Ar*, Kr*, )G") urere irci&nt ot an
InP surface wtridt also had Cl2 wrtinuosly ircidatt on it, ard ttn rnodulated products nere
synduorursly detcted with a nass spectromet€r. In qder to enluate the &err'ed ior enhancd
dremical etdftrg in the system (InP/Cl2lX*), the demical etching (InP/Cl2) ald the phpical
sputt€rrng (IdP/X*) urcre also eramirpd. TIE results both d ttEse ion beam studies and d tlp
plasrna etching d InP in a Cl2 plasrna2J are annlyzed in relation to a rnodel uilprp thE icn
trarsiently tEats tlp surfae by a srnall arnount (- 100'C), \fiidr results in the ttrnnodynamically
prredicted desopion d rnaterid from the solid.4-? Of particular tec.turological intercst is tlp fact
that sudr a therrnal pulse mshanism can result in largg drcmically sclctire errharcemenb opr
physical sF$terutg

II. CI)MPARISON WTNI CXIUVflCAL E:TCXIING

The therrnodynamically pedicted steady state ctremicat etching cd InP by Cb tras be€n
det€rmirEd fc the case d an rurloded system with rrgligible redepcition.t Tlpse calculatiors
indicate that for ttE Cl2 pressrrcs rsed in this nuk, tlr surfae r+urld be safi,uatd with It€13 up to
a ternperature d 160oC, ard that Egligible dtemical etching r+ould ccur. Abore 160oC, tlr
surfae is pedicted to change to a mi:red owrage d solid IrCl2 ard P, and tlp gas phase poduct
IrCl2/InCl ard Pa are predicted to form. The results d this thermodynamic calculation hare been
onfirrned in this apparatrs by rneasun4g both tlp drernical etdr poducb in the mass spcctrcrneter
and ttp surface co!€rage with an Auger spectrcrneter as a fiurctim d both the Cl2 pr€ssur€ and the
InP temperaturc.

Ttr products d the ior erthancd cttemical etching d rcqu teruperature InP arc identical to
tts€ formed u*ren InP is heat€d in tlr pres€nce d Cl2 with m ion bornbardrnent: Pr ard
IrCl2/InCl are forrned in both cnses. This is corsistent with ttE thennal pulsc rnshanism utpre
the rcle cf the ion is to heat the surfae ald cause tlr chendcal etdring tlrrrnodynarnically
predicted at higlrr t€mperaturo to ccur. In addition, tlr ior enhaned dremical etching has bc€n
examirEd as a functiur d ttE InP sample tcmperaturc, ond pronunad structure is obcrrrd in tlr
product srgnals whicfr is orrelat€d $,ith tlr thermodynamically pedicted surface ovErage traruitiqr
temperattre. Ttp etch ptoducb hare also been emamircd as a fiurtisr d the Cl2 fssurc ad all
hare tlc identical behavior draracteristic d an adscption isotlrrm, in srtrast to ttE lirrar Cl2
depudare oberr'cd fc the dtemical etdring d InP at higher temperaturc. Thce rcsults arc
onsistent with the tlrrrnal prls€s desoting Clcpcies wtrich u,€tre peviorsly adssbed m a tmm
temperature surface.

Itr. MMPARISON WTNT PHYSICAL SPUTTERING

Ttr prodrrcB d the phpical sputtering of InP extribitd the tteqeticalty predicted (F-)"
depudence ol ircident im enerry F-).t In qrtrast, the im enhan€d dremical etch podrrcs
appear to saturate at a relatively low ior errrgy (- I IGV). The products d the phpical sputt€rrng
d InP also exhibitod ttr lirrar depurdene or ion flux wtrich is prredictd by tlp collision cascade
rnodel.lo The ior enhancd dremical etch products har'e a mixed behavis: Po is linear wtrile IrCl2
saturates with ion flux. The ratio d tlE ior enharcd dremicd etdr poducts to ttE phpically
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sputtered products incrpases by a facto 6, -2 as the iqr rnass is itrr€ased frcn Ar to )G. This io
mass depademe is qualiatiwly onistent with ttr tlrrmal plse nodel, sirre tlp amourrt d
irrident iur mrgy whidr is dissrpated into tpating ttp lattie urculd be expected to scale with ttr
crcs section fc tcql energy lcs into nrclear rnotiols, whidl irrcrpases by a similar amount with
furreasing ist tnass."

rv. coNcx,usloN

Althorgh ntre umk is rcquird befce tbse experirnertal resula are fully understood, rnany
aspects d ttr daa appear orsistent with s tlprmal plse rnodpl for this partiorlar ion cnhanad
dremical etchittg tm@ss.
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