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Microstructure and Microdefects of Diamond Thin Films Deposited by MPECVD
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= = MPECVD® & o] &3tof vholopZ = mfubg pd Si(100) 7j3¢lo F2stoich & 287
off M, WA HEE FAA7]7] Slste] 40~60/mA 7] 2] vhelel g Eubg ARgshel 6% &
g Hzxelg #@ehgich. ol HHz 3}z &, cloloj@xr =twrg 900°C, 40Torr, 1000W microwave
powero 4 CHs H.8 Abfsbel Zasigich ol9Al %49 cholol2= wobe] $45% Raman
spectroscopy 2 & A dlodowd wbete] gwie SEMo 2, zejx vl 2o} vld 4se TEMo g2 Zab
sholch wre oA % CHS %7t Z7bgol ohet cholob2 =2 43 xql Raman peaksh ool of
olob &b obd Al 2449 peakst Z7bshgich SEMel e|qt utebe] Ewle CHob Z7bahel whep ub
uto] o] Faigh AA A A cauliflowerd el 2 W 3}stgloh. thojol i wlutel Ayl e = CH,
57 Z7hgel gl Frlstgdew A F iR EE (Ulljtwinelgich. zejx MTP(Mulitply
Twinned Particle)= 5782} (111)H e & 3Algl 4o 2 5712 (111)H& 7—|L7—,L°1] o & A TwinX] o]
olo.m five-fold symmetry & viebdeh. Aol = chelop2= e HgEe] A sited T3
e Aol A e VHERE 5 A v3bch

Abstract Diamond thin films were deposited on p-type (100) Si wafers using MPECVD. Prior to depo-
sition, ultrasonic striking was done to improve density of nucleation sites with dimond powder of 40~ 60
ym size. Then diamond thin films were deposited at 800°C, 40Torr and 1000W microwave power using
CH, and H, gases. The purity, the morphology and the microstructure and microdefects of diamond thin
films were characterized by Raman spectroscopy, SEM and TEM, repectively. In Raman spectroscopy
the peaks of non-diamond phase increased as CH, concentration increased. In SEM, the morphology of
diamond thin films varied from crystalline to cauliflower as CH, concentration increased. As CH, con
centration increased, the density of defects increased, with most defects being {111} twin. MTP, were
formed with five (111) planes. As these (111) Planes were twinned, MTPy represented five-fold sym-

metry. In the interfaces, defects in diamond thin films fanned out from small regions implying nucleation

sites.
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Fig. 1. Schematic diagram of microwave plasma en-
hanced CVD system
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Table 1. Interplanar spacings of diamond thin
films synthesnzed at 1% CH, concentratlon
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Fig. 2. Raman spectra of diamond thin films deposited
with CH, concentrations
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Fig. 3. SEM micrographs of diamond thin films deposited at (a) 0.2%, (b) 1% and (¢) 5% CH, concentration
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Fig. 4. TEM micrograph and diffraction pattern of diamond thin film deposited at 5% CH, concentration.
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Fig. 5. TEM micrograph and diffraction pattern of diamond thin film deposited at 1% CH, concentration.
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Fig. 6. TEM micrograph of twin boundary formed V
shape.

Fig. 7. Schematic diagram of growth at re-entrant site.
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Fig. 8. Cross-sectional TEM micrographs of diamond thin films deposited at(a) 0.2% and (b) 1% CH, concentration
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Fig. 9. TEM micrographs of MTP with (a) small size
and (b) large size
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