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Conductivity control of polycrystalline Ge thin films using spin-on-glass technique
and its thermoelectric application
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[IXCHIZ] 28 (poly-) Ge I RE vo 7D 2,
TERIC BRI ARSI L 7R B T VBV ERE 2 7~ .
L, mR—7 N2 72912 poly-Ge DEVERFMEITAR
fEHChoT., —J7, Wx TR L Ge EFARRIC
BT, MEAHEREIC LA FE2 #9228 T, p
BB IO n WPRIGe RO mBENEZ BB T&7/2. K
MFETIE, p & n YD 5T, spin-on-glass (SOG) Z{#
M U7z IRHiPH O 7 = VI HEAL 2 FEBLL 72 poly-Ge (T
B LBVEREL YU T IREEDO BB EZHIONICL, &5
W W AR A PF 2R L 72D T 975,

[RERAE] 7AW BT, FEBONE (T 50,
150 °C) 24T\ 27255 100 nm DIEFHE Ge A B 2K
L=, No B R CEVLEL(450 °C) § 52 L CHEMRL £
B LT-. £ D%, SOG(Ga, Al, B, P, As, Sb) {iZ% & Af
L, BVILFL (Tpa: 450-900 °C, tpa: 0.5 min—150 h) (LD —
U DOYEEL - IEMAL AR LT, % Toa T toa ZZ5FHL,
Y U7 LRI 72 (Fig. 1) .

[#ER-EE] pn A Ge T, F—/ U hOYRHGHEE TR
PEALSRZ L, ZALE 4L Ta=150 °C T Ga R—7 78k
P F—7 B EWEER ¢ 2/RL7 (Fig. 2(a),

(b)) . HEEXHFER tpa CPEHUEE ToallL > Tn R TliE 1018
10 cm?, p BUClE 10'7-10% cm OFFH T YU T HE E N
HlfEEH7= (Fig. 3(a), (b)). Toa DEWVNEE R — b
BEVEBRSEENINT 2720, Fe R¥ v VT BN, IE
BB pp | TP BELASE CThH DT80, ELEE p D
WA e~ TR L7 (Fig. 3(c)). —J7, B BEE u,
TR BGELHSE TH AT, n O TEILZ.

10" ecm? LLETRUNICHERC D1, HPERMEELOH
HINREL 2D THHEEZ 2 HND (Fig. 3(d)). p, n D
W EES T, o 1L, B —_o248%k S 13 L=
(Fig.4(a), (b)). PFiLp B, n BLb 2Tl Kz L
D, 1080 uyW m' K2 (p=4 x 10" cm™) & 2300 uW m™' K2
(n=9x 10" em?)IZ K ATE (Fig. 4(c), (d)). BMER ¢
IL5.1Wm 'K &L 7 30 —HE<, p/n B Ge DEIRET
OIER TR BIIZNZIL 0.06 & 0.14 ITRATE. K
Ge iz X —RALUCRAMEEET ZETHERS 1 DRI,

BLOZT O ERMFESILD,
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Fig. 1. Schematic of the sample preparation.
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Fig. 2. Dopant species dependence of o of poly-Ge at T =
50 and 150 °C. (a) Tps = 750 °C and tp, = 15 min for p-
type dopants (Ga, Al, and B) and (b) Ty, = 550 °C and tp,
=30 min for n-type dopants (P, As, and Sb). The solid (T
=150 °C) and dotted lines (T, =50 °C) show the data of
samples before doping.
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Fig. 3. Electrical properties of the (a, ¢) Ga- and (b, d) P-
doped poly-Ge layers for T, =150 °C. Effects of Ty, and
toa on (a) p and (b) n. (c, d) Carrier concentration
dependences of (c) i, and (d) .
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Fig. 4. Thermoelectric properties of poly-Ge layers. (a, b)
S, and (c, d) PF for (a, c) Ga-doped p-type Ge and (b, d) P-
doped n-type Ge. Dopant diffusion conditions were Ty, =
800-900 °C and tp, = 0.5-60 min for Ga and Ty, = 450—
550 °C and tp, = 15 min—150 h for P.



