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Spectroscopic Characterization of Phosphorus Doped HPHT Diamond

H A 2 (Jung In Chung) - & 3 T (Hee-Soo Kim)*

208 A7H 283}

(Department of Earth Science Education, College of Education, Kongju National University, Kongju 314-701, Korea)

of e TololEE Yol §4F 4 e EvE BEE F9) UM 0 BYY WEAT} 2

At AolH EvETh 1HEE 4718 54 2 B9E S0 Bo| ATHT YA, ¥
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M2e W2} BAGYY. ol T 2AAASE A% Lo] EQE Aa Bash 2L BeE
o] FEIN] WY 2 APl I Acl2n wUB

o4 fo
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ABSTRACT : Phosphorus is one of the interesting impurities in diamond, because it produces n-type
semiconducting character. The character has been studied with spectroscopic methods as well as
electric method, but most of the diamond used for these studies are conducted by the CVD (Chemical
Vapor Deposition) diamond. In this study, we synthesized the phosphorus doped HPHT (High
Pressure and High Temperature) diamond and investigated the characterization using CL spectroscopy
to determine how phosphorus incorporated. As a result, the undocumented peaks of 248 and 603 nm
as well as the reported peaks (239 nm, 240~270 nm) at the previous studies were observed. These
luminescence peaks may be due to the complex defect of phosphorus with other impurities such as
boron and nitrogen.
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Fig. 1. Schematic sectional view of the assembly for diamond growth in the graphite-
phosphorus system at high pressure and high temperature.
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Fig. 2. Reflection differential interference micro-
graph of a {l111} growth surface of a seed dia-
mond crystal at 6.2 GPa, where many circular de-
pressions were observed.
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Fig. 3. Reflection differential interference micro-
graph of a {111} growth surface of a seed dia-
mond crystal at 6.2 GPa, where many hillocks of
{110} direction were observed.
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Fig. 4. CL spectrum of a diamond grown from the phosphorus medium at
high pressure. E0 and El are phosphorus bound exciton peaks. Bl and B2
are free exciton peaks. A line Fl is a zero phonon line of a system un-
documented.
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Fig. 5. CL spectrum of diamond grown from the phosphorus medium at
high pressure. The array of weak peaks may be contributed by donor-
acceptor pairs of boron and phosphorus.
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Fig. 6. CL spectrum of diamond grown from the phosphorus medium.
A line F2 at 603 nm is a zero phonon line of another system
undocumented. A borad band with a maximum around 700 nm is
superimoposed in the 603 nm luminescence system.
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