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Near-edge X-ray absorption structural study of heavily doped diamond thin films
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BT s A A Y'Y NIKFETENLT 7 20— AR IEM (UNCD/a-C:H)
BEx, KFEIRTEL T 7 AT —AKR~ b ) v 7 ZAFICWBERTAYEY FRE 2N
AL EZALTEY, BADLLAHBKOEW A7 M URIZ B W TR E 2%
IWMRFEBT 570, KEEMSLENREL P —L LTHELTHS. UNCD/a-C:H &
HAKTOYEH 21X Metal-Semiconductor-Metal (MSM) #i& 28 F % T 5 A3, /A
ZNAVHREORMEIZEL I CHEHMINL TR, SEE, Y7o baraesfuniz
JEE A (XPS) L EAMOLE o TiE (UPS) ICK Y miREARe  R—7
UNCD/a-C:H &L 2 Z LV Emickid by ay hF—ANU T hEFEMLE. 2O
AEHL, UNCD/a-CHEE & Au R EICEB W T, XU R_XUT 4 I RAELCTNWDZ &N
bhol-. ZoREIZXLY p UNCD/a-CH O ERmZEZ/ALNIFTE 5.

(English)

Ultrananocrystalline diamond (UNCD)/hydrogenated amorphous carbon (a-C:H)
composite (UNCD/a-C:H) films have a specific film structure, wherein a large number of
diamond nanograins are embedded in an a-C:H matrix. The UNCD/a-C:H films possess
large optical absorption coefficients of more than 10° cm™ in the photon energy range
between 3 and 6 eV. These optical features are profitable for the application of thin-film
based solar cell and UV photodetectors. Although the Metal-Semiconductor-Metal (MSM)
geometry is suitable for photodetection by using single-layered UNCD/a-C:H film, the
property of film/metal interface hasn’t been investigated in detail. In this study, a direct
determination of barrier height of metal contact on p-type UNCD/a-C:H film was
performed using X-ray photoelectron spectroscopy (XPS) and ultraviolet photoelectron
spectroscopy (UPS). As a result, it was revealed that the down bending occurs on the
film/metal interface, which indicates that depletion layer might appear on the surface of
p-type UNCD/a-C:H by this structure.
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KT PR 2 A Y RUKELT BT 7 A —AR iR (UNCD/a-C:H) i, KFE(LTE
NT 7 AT =R~ MY w7 AR 10 nm LLF OffEsa 2 A vEr 2N LI-BiEL A
LTEY, $ENNLAPUEOIAN AT FAUBIZEB W TR E 2RI BT 5729, KB5ER
RENRE =L LTAEETH D[] FxiZ 2N E T UV A L—HHERE (PLD) 758 L OF
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BWT, ARERNIGERIENG O D Z & MR L7-[4]. UNCD/a-C:H H{& T IZIZ MSM
(Metal-Semiconductor-Metal) #i&EN AR T D23, B A XV EOFREIT E 72 K B S U TV
RN AENE, v m b tEHWERE TS (XPS) & ERAMELE T s (UPS) I
XV UNCD/a-CH I E A X NV RIEICB T DY a v hx—NU T A FEFHE L7-0 THiET 5.
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UNCD/a-C:H [EX[AEH 7 — 27 75 X~ H#Eif (CAPD) {EIC L WERIL 7=, % —47 v MZiX
lat%dRue » 254 8877774 e Wiz, Fx o _—NE ¥ —Ry 1R 7 & AN TE
11 1x107* Pa DL FICHER A L1=1%, KFEH A%5scem WAL, 0.4 Torr OAKFEFZFSKH TRl L
7. FARIZIEn-Si (100) Fer Z2 6 L, FEARIEEE L 550 °C & L7-. UNCD/a-C:HJFZ mIZAuk L O
TixZFNENANy ZY U TEIZE VR L. B A ZVRE O 5 > b —fERE S S 2 XPS &
UPSIZ & 0 #fl L 7=.
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112 Au 2378745 & 4172 UNCD/a-C:H IEZ 2381 5 C 1s B ALY MLa 7. Aud
VIMEZ1Z3nim Thor-. RABEmE Ar A 412XV inssitu ANy Z L, 27 MO A
FHl L7z, AuZEEIC LD, Cls A7 MUEmT= X — Ml 03 eV 7 FLTWHZ &Ny
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