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.. (ZpgC) ;n p-tfpe Sil-x-vcexcy' (100) Si modltatiodicPed strudures aad the eflective mass of holes i! the
_ !i 1 -,-rG"r.C, .h.oo"l. SimpLeiwere grown by raoid tiernral ctremrcal rzpor deposioon a! rerperatures rangiog

f.;-t75oc 16 70ooc for di-Serent layers. The sample structuJe coasists ofutrdoped Si buffer layer on a n-type Si

substrde, rurdoped Si1-*-rGe*C.r,50-1004 rmdoped Si spacer, 50A Pq?e Si dopbg supplv layer

. (2xlo 18/cm3 ). 600A unaoprh S1 aira tooA p-Dpe Si shieldi.ng layer (1x10lE/cmJ). Tie Ge coaced-arico is I3%

'li Tet: (6og) zss-0024, F ax $a9) 258-62'79, cichang@ee.princeton.edu

Strained Sil-x-\,Cexcv aitoys otr Si (100) subshates have atracted stotrg hterest rccetrdy because the
' addiiion ofsubstitutionil C re,C'ucas rhe suzir, leadiog to incre3sed critical ttriclcess. To date, however, there hare

tE€6 few r@orts on tiaNport prcperties- ln this PaPer, 'Fe Presest the results of twcdiDeEsional hole gas

arld 21% ad the low c corrilllt ( up to 0.67d lelds Si1-*-tGe-C, layen *trich are alwals commasurably

st"i8od, without any C precipitates, etc visible iE TEIL

HaIl measurcmetrts \aerc perlormed oo the sa:ryles with lithographically deflued llall bar geomaries, Ior
c.,xtacts, -15ooA Al leas thermally eyaporatEd and .Eoealed at 300 "C *hich yielded ohmic ..trtacts good ro tie
base terperatue (0.35K). hnial results show that the hole mobility decreases as C is added (Iigure 1) It is lot
laolrn if this decrease is due to rncrcased alloy scaBeiug or due to C-related point defects. Furthea evidetrce for

tie existece of 2DHG was obtained by tie magasloresistarc! lshubnikov{e Haas (Sd}I)] measuremeEts. Figure

2 shows ttre SdH oscillations of2DHG io the Si6 757Ge6.24C9.g93 at 1.38K. ODly odd f.Iling frdor are resol'ved

which could be due to raither large g-factor causiDg tle ZeemrE +littiDg to malch the La au level sPliuiDg[i].

The lole effective mass ia the Si1-*-uGe*C, clr.onel is deteEnined by measuriag the tetrpen lre

d?adeoce of the S&i oscillaticns arplitudes Ir,3,41.']he aEPlitude decreses with itrcl'easing t€4e.atuJe due

to bro3denirlg ofcarrier energies aroud Fermi energy, aud is dependert oo m* ( hole effective mass) tirough the

Landau 1evel sapcing. The tenpe.ature depeldelce ofthe oscillarioq arrplitude (,4) caa be e4ressed by

.a-2-2<teB
A - --:-:--:- wbere ; - 

-. 

oc : 
-su1h (ql hQ c m

Aualyzing tie temperature{epader,t arnplitude data at nous magDetlc 6e1ds, we obtain tie hole

effective mass ( m*) =0.30 : o.o1 mo in the Si6 757Geg.24C6 663 channei (see fi$re 3). Iigqe 4 shows the

comparison ofhole eftctile mass in the Si1-*Ge* and Si1-*-rGe*C, channels There is Do sigtriica.El ctrange iD

ttre m+ as 0.3% C is added in ttre SiGe ch,mel The etreci'e rnais ohamed in our saryles is close to that

reported by People d al. ( who also obtained a* = 0.30 md for an MBE-goxn roodulatioa{oped hderostruciure

witiout C by the above-mertioned method [4] .

In summary, we have demonstrated the 6rst efi'ective Ilulss measureEelrt of 2DHG il Si1-*-,rGe*C,
modElatiolioped stucbnes. The hote mobiliry decreases as nlore C is iEcotporated. We also fud a hol6

efective mass trI* = 0.10 t o.0l aro iu'&e Si1.*-u,Ce*Cy chas.Eel coEl-?iBitrg 0.i% C *-hich is siBiiar to -'iat

obtahed h ttre c-otrkolled Sil-xcey chanoel *oh6ut C.'We wrll Presett resuhs with higher C level at the

coDfermce

Ul I.L Fang et al, Surl 9ct.263,p. !'15,1992

f 2l T.E. '*la[ et a], ,,ft, U, p.351,1994

[3] P.J. WaEg et ai,,f1,54, p.2701, 1989

[4] R. People el aI,,4?t, ,15, p. I231, 1984
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Fig 1: Carier density and mobility as a

functioo of temperatre for the Si/SiGeC
modulation-doped hetercstructure.
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Figure 3; Hole eft'ective mass i.o tle
SL.r Gq:,Co*: channel measured at varjous
magnetic flelds.
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Figure 2: SdH oscillatioos of 2DHG in the
St.,.Ge"..C"*, cha:trtel at 1.38K.
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Fig 4i Hole efective mass in Sil-xc and

Si1-*-rGe*C" channel measured by vadous
magretic fie1ds.
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