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e thojole Bk Awo] A2 02 7n0 ALDE 9184 712<] 71414
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2 &% 1004 AAFFARAY. B9 24 0 WS

22 9 A7 DEZn pulse—0.1%, DEZn purge—203%, H,0

pulse—0.1%, HyO purge—40%¢} o] 44393 00 o] Y] WAIE 1 cycle® A23ko] 100 cycle ¥Hg 2119t} tlolo
T B8 Zn0 dhete] FAk rlololRt k] mAARE RIS flste] FHAFEWA (transmission electron
microscope)S ©|-8315itk. TEM 57427, ALD 2 A Wiew tholol2E ko] A A o] ¢F 70~120 mmo] 13l APHA], &
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FHoR FATYLS A,

FAlo] ¢ AASFTAE, Zn0, ¥ fluidized bed, TRo]oRE= uk9-r

I.A &

tloop= o] WA (Mohs hardness)i= 10.0.% A4
EAsh= B4 T 7P A 1A, AT 9 AnpAle
ARgE]O] gt} o] thololE o] HIFS 3.520]H
AAA K fec)mEoll A 7h AAZTE a/4+b/4+c/48]
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U] AEfell Stk FAEEE 22W/enK
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et ZnO BHERE 217 80~100 nm Afo] o] ThoJol
= 39t M| ALD(atomic layer deposition)& ©|-&-
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Fig. 4. ALDE 7Zn0 udbto] 2+

7892 tolokE= 4R g 709 200008 Sl ofw] A&
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Microstructure of ZnO Thin Film on Nano-Scale Diamond
Powder Using ALD
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Recently a nano-scale diamond is possible to manufacture forms of powder(below 100
nm) by new processing of explosion or deposition method. Using a sintering of nano-scale
diamond is possible to manufacture of grinding tools. We have need of a processing
development of coated uniformly inorganic to prevent an abnormal grain growth of
nano-crystal and bonding obstacle caused by sintering process. This paper, in order to improve
the sintering property of nano-scale diamond, we coated ZnO thin films(thickness: 20~30
nm) in a vacuum by ALD(atomic layer deposition) Economically, in order to deposit ZnO
all over the surface of nano-scale diamond powder, we used a new modified fluidized bed
processing replaced mechanical vibration effect or fluidized bed reactor which utilized
diamond floating owing to pressure of pulse(or purge) processing after inserted diamond
powders in quartz tube(L: 20 mm) then closed quartz tube by porosity glass filter. We deposited
ZnO thin films by ALD in closed both sides of quartz tube by porosity glass filter by
ALD(precursor: DEZn(C4Hi0Zn), reaction gas: H.O) at 10C(in canister). Processing
procedure and injection time of reaction materials set up DEZn pulse-0.1 sec, DEZn purge-20
sec, H2O pulse-0.1 sec, H.O purge-40 sec and we put in operation repetitive 100 cycles(1
cycle is 4 steps) We confirmed microstructure of diamond powder and diamond powder
doped ZnO thin film by TEM(transmission electron microscope) Through TEM analysis,
we confirmed that diamond powder diameter was some 70~120 nm and shape was tetragonal,
hexagonal, etc before ALD. We confirmed that diameter of diamond powders doped ZnO
thin film was some 70~120 nm and uniform ZnO(thickness: 20~30 nm) thin film was
successfully deposited on diamond powder surface according to brightness difference between
diamond powder and ZnO.

Keywords : Atomic layer deposition, ZnO, Thin film, Fluidized bed, Diamond powder
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