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ABSTRACT

B-daped ZnQ thm films on glass substrates were prepared by sputtering the ceramic targets, which had
been prepared by sintering disks consisting of ZnO and various amounts of B,0,. While pure ZnO films show -
ed a c-axis oriented growth. the B-doping retarded the prefered orentation and grain growth ot the film.
Electron concentrations for undoped and B-doped Zn0 films were on the order of 7.8%10" cm™ and 5% 10™
em™, respectively, The eleciron mobility, however, decreased with the B-doping concentration. Oplical meas-
urements on the films showed that the average transmmttance w the visible range was higher than 85%.
The measurements also indicated a blueshift of the absorption edge with doping.

Key words : Sputtering, Zn(Q, B-doping, Transparent conductor

-
=
T

e i S PR S R ) Pl 2
e Al EAde] $58 FEA
AInSn)0; ITOYE BIA 3] ~10'* Qeme 2
IAE FRE ) 800 o e R ke fF) B
Tt 2 717 4] o) 455 3 \’—} JHAGITOE
ZetzohfolA S8 A4S VeI 'Y, In2] 2ol 'ﬂ
A7} slck elef gl EAlE & S5 = s AR
24 ZnOdl] o3 AR7T o] Basgld. B W
EfapAA] Eolelde v deld, CulnSe,” f

—
Y
=S

i flo
g
©
tE
¥
[T

o
.

::—.4‘

0l _15 Wk |,>, (A

10
fr

o, °~ -
1=

r

HAA] S0 A Zz3
In0E AAFF

Aae] 22 1 H’*Elﬂ
A7A g wo) 2L @
2| &l %—E%é o &ﬂgi =g
dUﬂDl‘ H_.A~ ASM‘ Gabllﬂ
220 ¥oio] rﬂﬁkal w37 90k B7H B =52

R
o
o
fd
f
o
i
oy
&
rok

e B
[
it
A

-
Ny
ind
o

\WTed
i

E
.

0,
o

X
llo
o)
oh
-

Zi

7nQ Hle] A getzadle] olgk mais 4 @l
Aot 2200 AsELel 93 wut A gl
£ et

o2l WlAeA ¥ Aol s AsEY wHew

|
—
-~
|



18 PP

7] g BOS A7bES WEAA Axd Ay
ZnQ BE ol8std el 7l fe BE =¢4d
Zn0 B of PRI ER ~HEHY Wieg S35

sk
2. fEuy

Bogdgtd Algd AHEH e drkEg) AkE
27 Wion A Aastgrt AEE 95+s Cerac
AR 2 =t 2zt 99.99, 99.9%2 Zn0, B0, B
ATh B2 #3ke] 0, 1, 2. 4, 7.5, 10 wi%rt HES
gk o2 B8 <k Rlaandel gt 2| &8
a7 ZeAE &7 €3 ball-millingdPH 22 244
b Egsieoh T8 W52 Az ok 800°CeA
glastm, A70] 10 omy F3-& o] &efo] Ha7ehy
Lz A5y 48 ATES 1050°CHA 243
ot 248 L, FAY AL 7HE3l AHe| 7.5
cm?l RS gedelsict et el of ol ER
A9 E FH|Z o] &3] Be| ¥rkE InQ WS AlE
sheinh @48 #2819 Cormng 7059 Fl 8 7lae
2 Abgsla, 3 Ao Y|3E TCE, oM E, vles,
ZR4e oz 7t} 1087 =59} A=kl vet
£ Zaalr] HMd gl 8] BeES A A 98
5~1087" Ar Set=0k=E presputter FATH B At
M o dgE Falo] dhabe e u|ate] Hd e
A4 3t9 Table 13 22 22 Elg) F=Hd}dlA Zn0O g
e S

TencorAts] o-step®} Hitachirle] SEME o] S35l &
2y who] $A S 238, Rigaku X-ray diffracto-
meter2 Hke] A2 BMElg ) o] uf AREE o]
XAE CuK A (A=1,5406 A)olglet. whute] #7]d)A
g2 A1Z+8 van der Pauw PHFez 24d 0F,
10kGe] ApAtetel A Hall S48 o] -3l Aals=st
AR EEE T3FAC) Scineo S-2040 spectrophoto-
meters o]-&3e] 2000-8000 A2) T Gell A uiutey
i ~des s e

Table 1. Sputter-deposition Conditions for B-doped

Zn0) Films
RF power 20w
Base pressure 3%10° Torr
Deposition pressture SmTarr with Ar
Target-substrale distance 5cm
Substrate temperature 250°C
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Fig. 1. Deposition rate of B-doped Zn0 films as a func-
tion of B0 content in the target.
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Fig. 2. SEM photographs
2 wt%, (c) 4 wt% and (d) 10 wt%.
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Fig. 3. XRD patterns of ZnO films for different amou-
nts of B,O; in the target.
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of the surface of ZnO films for various amounts of By, in the target. (a) Undoped, {b}
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Fig. 4. Electrical resistivity of B-doped ZnO films as

a function of B,0; content in the targat.
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Fig. 5. Carrier concentration and Hall mobility of B-

doped ZnO films as a2 function of B0, content
in the target.
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Fig. 6. Optical transmission spectra of B-doped Zn0O
films. B;0, content in the target 15 indicated
on the figure.
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Fig. 7. Optical encrgy bandgap of B-doped ZnO films
as a function of B0, content in the larget.
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