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Table 1.  Growth, cleaning, and hydrogenation parameters.
TZ5% W/ °C % /W JE IR /kPa e /% AR/ %
AR 800—850 3800—3900 17—20 5 0.3
SULTAb R 800 1500—2000 10—12 — —
FmiE 700—750 1400—1600 3—5 — —
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Fig. 1. (a) Raman spectra of the substrate before growth; (b) raman spectra of the epitaxial layer after growth; (c) rocking curve of

pre-growth substrate; (d) rocking curve of postgrowth epitaxial layer; (e) PL spectra of pre-growth substrate; (f) PL spectra of post-

growth epitaxial layer.
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Fig. 2. (a) Surface morphology of precision-polishing diamond before surface hydrogenation; (b) surface morphology of diamond

after hydrogenation treatment.
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Fig. 3. The conductivity of hydrogen terminated diamond changes over time: (a) The change of the square resistance over time;

(b) carrier concentration over time; (¢) mobility over time.
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Fig. 4. (a) Raman spectra of h-BN/Si; (b) XPS of the hydrogen terminated surface before and after h-BN transfer.
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FIMIFE B T 2% h-BN # B 8 S L0 & RIA L. XF
R 1 A L 4 NI A R T XPS DL
JEIE AT, AT LA BITE R 2 5 A A i & WA 3R
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BN J5 & Z vz WA B FL A PERE ] . bk
W BT 2 f5 A4, Ty BHREAR B Z i 50%,
TR WA AR

# 2 ZJ2 h-BNEBAG (100) S28%5:4 R A2
HEHE (YW-0 2 PMMA =5 (5% B 50 YW-1, YW-2,
YW-3 HZ)Z h-BN 15 145 H)

Table 2.  Electrical properties of hydrogen terminated
diamond before and after multilayer h-BN transfer (YW-
0is a PMMA blank control test; YW-1, YW-2, YW-3 are
multilayer Results before and after h-BN transfer).

el J7BH b 22 R TFHE
/(103 QO /(em2V-ts?) /(102 cm2)
A 10.8 203.9 2.84
YW-0 B
H¥)E 10.6 198.5 2.96
A 12.0 246.6 2.11
W-1 B
H¥)E 5.98 248.4 4.20
A 10.1 246.0 2.50
W-2 B
H¥)E 5.48 195.6 5.83
A 10.2 161.9 3.75
YW-3
H¥)E 4.88 145.1 8.81
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Fig. 5. Electrical properties of hydrogen terminated dia-
mond after different-thickness h-BN transfer.
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{EAR 5 S 3 45 2 | h-BN 76 A & 0 4 Wl A7 -
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Fig. 6. Schematic diagram of hydrogen terminated dia-

mond and metal oxide.
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Fig. 7. (a) Interface structure of h-BN/H-diamond; (b) dia-

mond crystal structure; (c) schematic diagram of h-BN/H-

diamond heterojunction.
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Abstract

Conductive channel on the surface of hydrogen terminated diamond with two-dimensional h-BN passivation
exhibits high hole mobility. However, the current h-BN passivated diamond mainly uses the method of
mechanical peeling, which cannot achieve a large-size conductive channel and is difficult to meet the actual
application requirements. In this study, the effect of classical transfer h-BN on the conductive channel on the
surface of hydrogen terminated diamond is studied. High-quality single crystal diamond is epitaxially grown by
microwave chemical vapor deposition (MPCVD) and the hydrogen terminated diamond is obtained by surface
hydrogenation treatment. H-BN/H-diamond heterojunctions with different layers of h-BN are prepared by
wetting transfer, and the characteristics of channel carrier transport are systematically studied. The results
show that the channel conductivity is significantly enhanced after h-BN transfer, and with the increase of h-BN
thickness, the enhancement effect of channel conductivity tends to be stable. The transfer of multilayer h-BN
can increase the carrier density on the surface of hydrogen terminated diamond by nearly 2 times, and the
square resistance is reduced to 50%. The current results show that the h-BN/H-diamond heterojunction may
have a transfer doping effect, resulting in a significant increase in carrier density. With the increase of the
channel carrier density, the channel mobility on the surface of the h-BN passivated diamond remains stable.
The H-BN absorbs on the surface of the diamond, so that the negative charge originally on the surface of the
hydrogen termination moves to the surface of h-BN, and the distance of action increases, weakening the
coupling of the negative charge of the hole with the negative charge of the dielectric layer in the conductive

channel of the hydrogen terminated diamond, which makes the mobility stable.
Keywords: hydrogen terminated diamond, heterostructure, h-BN, wetting transfer
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