
SAND--91-0011C

75-WordAbstractForm DEg006967
0

' E_o.ded Abstractmu_t be sub.tried wtththe ?S-WordAbitrsct by December 1,10SOa

• Washington,DC,May5-10,1991
Submtt to: The Electro_homlczl Goclety, lhc, _strtct No.................

10 South Mlln Street, Penn[ngto., NJ 085344tSN (tobe a_s|grtedbymoSociety)

oeeezeeeozetee i_eeee,eeeeem**,

(Title of Symposium) • .
, ,. .. , : ', ....'b', vr.

...... • ".i. '
i Spo_re_by ....._ _ ____ _ _ __ _• (_ OoI_loel) am_olootJo_oooo_eoeoeee _oete t olo_eee ool*o®t ot eeoee@ • oooe eou leoub_o t otoo oeooe*eeoe o eeeo

";. ' (D_o._ro, ....
".. EBIC Contrast of Clean, Decorated and Deuterh, m Passivated

: ...... Si(Ge) Epitaxiai Misfit Dislocations '
, • eoe#eo_e

oeeo v • eee e_• • oe • eo • oo
".' _ oeeeeoeeeo6ee oo • o eole • • • • • • • • • @@@@e@e • o@@ • • eoeo_ • _ oeeene t. • oJ eeteve_eoteo_t e • eo • oee co0 eeo• o o joe_l_eooo o • • ee9

• • .. . , • .

0wv,o_0_,_,_,.,'.a,_oo_a,m_orp,.,.,_,,_p,p.r.)"T.Q."_ A. Boczko_i_ _.J. Pa ,........

c.s: se,ger,* =. Pa.,'z*aM _e • it oee_ope • o40o oee _oe*_oeeoo_eoo**_eo_*ooeeeeo,_*oee6 eoeep@ee*oeee_o_e_e_oJeoo JeJlee ee _oooeeo ooeeeloeeot_)t eloe IJOeleOol_ oil q e • • el _e.

.. .Ng,...r_.._...C:_...91..ina.......S..t@...tg...__s.i...ty.,.....B_..e.i._.(.._....2269%........... 19191737-7217

: "" * " (S_t,_,¢o.,t_ .....
• ..... --

,, _ ,1 ,-- ........ ,, --']mm

The elccmcalacuvztyof_s-grownand intentionallyd_tcd tmsfitdislocationsm an

cpitaxialSi/Si(Ge)hetcrostructurcwas examinedusingtheelectronbemn inducedcun'ent

. (EBIC) techniqueina scanningelectronmicro_opc.Misfitdislocations,which were not :

visibleinitially,vvczv,subsequentlyactivatedeitherby sn unknown processingcon'/arninant
o* *

ora backsidemetallicimpurity.Passivationof thesecontaminateddislocationswas then
,"

studi_ using low energy dcu_r_um ion implantation in 8 K_uf_ ion _uree. EBIC

r_sultsshow thattherecombinationactivity of the dccorate,d misfitdislocationswas

dramaticallyreduced by the deuteriumtreatment.Although a frontsidepassivation

_catmcnt was more effectivethan a backsidetreatment,a surface ion bombardment
I

damage problemis mill evident.
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EBiC Coatrils4of Clean, Decorated and Dcslterlmm residual processing impurtties which form micro.
rasslvated SI(Ge) Epltaxiat Misfit Di_ocat_ precipitates •long the dis|ocations, Different

. T-Q. 2_ou, A. Bucr.ko_ki, ZJ. ltJufZh3_d__ Sesgef*, J. contrast levels are obtained for dislocations at the
ptniu*tndG.A.Rm.gonyi upper or lower interfacial planes due to the

uD_nvmit.orMasertah_tndEngL._riNl, Nor_(3smllntSm c different distances from the top surface. F_gure 2c
ty,RdciSb,NC_/60S.?916 Shows the EBIC image of the same simple after sbackside deute_ium treatr_eut. We can sre that the

u Sat_lisNttkxu3_Altmqump_ . dislocation contrast st the lower interface is greatlyHMa'71Q.5 reduced while one dislocation st the upper interface

INTROOUCT_ ..... "is still ve_ •calve. ThiStheIowercanbeinterfaceexplainedtf the
I Charsterizatlou of structural defects •sd decorated dcfocts •t asp

most

[impurities fs • topic of _p_.at concern in.opt|ro!zing of deuterium •s lt diffuses from the implanted
Isemiconductor devices since they usua.y tct •s backside.
]recombination centers, seducing the minority Cn is • well known fast diffuser in silicon and
Icarrier lifetimel_,2], • p_ameter ocntrtl to device copper precipitate clusters have been found by TEMat misfit dislocations. An EBIC image of copper
'electrical performance. However, ii bus be_n shown decorated misfit dislocations is shown in Fig. 3a
that hydrogen can electrically psssivate defects

- such •s grain boundaries In EFG m web solar cell illustrating a large increase in electrical activity of

materi•ls[3,dl, which also usually contain a dislocation due to impurity decoration. Note also the
relatively high concentration of undesirabl_ 8really enhanced contrast st the nodes of
lmpuflties, In this study, epitaxial Si(Ge) samples, intersecting misfit dislocation, which is att_beted to
contsininit misfit dislocations were used for • localization of copper silicide precipitate
extrinsic gettering of me_llic impurities (as lifetime formation. Also in Fig. 3b and c, the EBIC images ofthe same sample sre shown after a deuterium
killers) and deuterium (for passivation). Tbc impact passivation from the backside and front side,
of both kinds of impurities, i.e. degrading or

ii psssivatins, on the eler, trictl properties of the respectively. For the backside treated sample,- recombination along the lower set of misfit
sample was examined using the electron beam
induced current (EBIC) technique in • scanning dislocations was reduced follo_ng ",he passivttton• and only the second phase precipitates remain
electron microscope. •clive at the nodes. For the more heavily

_AL deuterated front side treated sample in Pis. 3c,
The stmples _sed in this study were n-type '.recombination only occurs nt the stronger node

: (100) hetero epitaxial CVD silicon grown at 1120°C precipitate recombination centers, Evidence
conttininS st 2 pm buried Si(Ge) 8/Io), layer and • 3 indicating surface damage by the euergetic IonslS)
los _m cupping silicon layer• Tee lattice misfit and a resulting unstable Schottky diode •re

networks were generated st two lencoontcred for the f_nt side ts'eam_enLdislocation
interfacial planes. Metallic impurities were

I

i_ introduced either during device processing or by _SIJMMARY
=_, intentionally diffusing from • back, ado deposition In conclusion, we have show that clean- 'dislocationshave no or very low electricalacdvity
i of metal during s rapid thermalannealing process ,(RTA). A 500A copper film was thermally untilthey are con_mluated by eitheran unknown

:Z evaporated on the backside of the sample, followed 'iprocesslng residual impurity La • furnace or bydeliberate introduction of • metal. Deuterium
"ii by 30 en,toads _TA at 1000_'C. Deuterium trr.itment

wu cuffed out in • K_ufmsn ion beam somcc. 'rbe treatment shows a passivation effect for the

I

samples were subjected to a 1 kev io_ bea_ with impurity.defect complexes.
beam current density of 1.0 mA/cs 2 from either i_ '
the front side or bsc_stde far 20 mT_s, u idaowaLa I '/'be authors gainfully •cknowle.age J. Rossi
Til. I. A 300_ thick Au Schottky diode was 'and D, Finn of MEMC Electronic Materials, Inc. for
subsequently f•bricat_d for the EBIC ',suppling the ept_ Si(Ge) _ers,

measurements. IRn_,n,_S

, Figure 2a shows the EBIC f_ge of u as- t (lgg0)
frown sample. Notice that iso EBIC r._ntrast was 12. 7.. Rtdzimski, ii. Hmte_uts 8_d O, Rozgonyt, IEF._
obtained for the misfit dislocations, which _e : Tnuts_c_moe__VoLF._l.q, 80(1988}
believed to be clean. However, the misfit 13. C H. Setlger und D. S. Pinky, AppL Phys. Lea. _, 337(19"/9)

dislocations were found to I_ active following u_t i_. al. Hanoka, C_. Seater, DJ. Sharp m_ 3.1LOGPanitz,
oxidst/on in a conventional furls•ce st I0500C for 2 AppI.Phys,Lea.43, 618(1983)
hours, see Fig. 2b. The oxide Isye|r wits etched off $. T. Zhou, Z. Rtdzimski, 7.. Xiao, B. _ and G.A.I_oz|onyi, p4,19,Impur_t#, DzJecuand D_fus_on_n
before the Schottky diode fabrication. The Semico_t_cmn:B_/Aand _eds_zura, MRSProc.VGl.
dislocations were contaminated with unknown 153, edited by D.J. Wolford, J. lkrnhotc, and E_ Htl|cr

• (Boedo_MA 1989)
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