spelzz whelz)e] QAuet A

*

ZHAMT ol o3 E
Design of Thermoelectric Films for Micro Generators
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Abstract

In this research, a polycrystalline silicon (poly-Si) film layer for micro thermoelectric generator (TEG)
was fabricated. The fabrication process of the thermoelectric poly-Si film layer is explained. The P-type and
N-type poly-Si films were fabricated on a tetra ethoxy silane (TEOS) layer with a supporting Si wafer.
Seebeck coefficient and electrical conductivity were measured, including the transport properties such as the
hall coefficient, hall mobility and carrier concentration. The design parameters for a rapid thermal process
(RTP) were decided based on the experimental results. The measured power factors of the P-type and N-type
were 21.2 pWm™'K? and 26.7 pyWm™ 'K, respectively.

g 4 gtk W mjeaz g
5o MeAE 9 A8 5
3

e o), A )
22 AW S8 "AYgoz da Ale=" 2o

Ry : Hall Z15= (em’C™) o e e = °F =
u : Hall Mobility (cm*V'sec™) ’
p : Carrier Concentration (cm ™) .
o : Seebeck Coefficient (mVK™) A Seiko oAM= FHT whola R x|
o: W7ldEE (@' £ 8T £EAAE AL B AFS AD
TPF: 94 Power Factor (WWm'K?) <

Abgsto] zbEshAl v AR EES 1w FE
oty dHLHE e AT

= (BiTe)E AH&3tal dom oA gt
1. M E T AR o% AE o)L

a=

S~

H wpolmaz dARAY 7 FO) 7179 F

= Complementary Metal Oxide Semiconductor (CMOS)
JUAQew Fug wa o,

a3 S 1S e Agd ddF e AmRE Poly-sicl Atk

= TR OE 5= ARSI ARE ARl g s F9 poly-si mlelA® AREHIE T

s s AL slny Edk AR SR eoAw gueiu, Ao 200 = e L% A
A [e]

ol-&3te]l ImW/em® o] AYS TFT F

oo ® Wo=a QA o] < e
= 7h g olgd 9 wAslel A

B]—/Lg

=

o & A7 AUuAE A3}

B g F 237 5o

>

-z o o r2
e 2ot
Mo 1o
[0} rg

T 439, dxAA7L, AR 7 A AT AE
E-mail : hkim@kimm.re.kr
TEL : (042)868-7967 FAX : (042)868-7355 TPF=0o’x o (1)

* gAY, oluR 7 AT A

1455



A7 o
Auw ok

2 AT e vlolax EARATIY Fa

QI Poly Si o BHaE AA kAl o] B

A4 Power Factor & FH o3} s <
2

Seebeck Coefficient ©| ™, ¢ & Z7]

B lo -z
e _EL M
I
) it @ ro

02(:2
ol
4t
v

21 A= =%
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Cleaning T}, “12] 31 Low Pressure Chemical Vapor
Deposition (LPCVD) &% = Tetra Ethoxy Silane
(TEOS) T& 03 um S#3k. 9A] LPCVD
FTAHOZ Poly-Si WS 1 pm AAGAIFT ©] L‘H
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1. TEOS Deposition
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Fig. 1 Fabrication Process.

Table 1 Design parameters and values.

Ion Ion
Implantation Implantation
No Energy Dopant Dose RTP
(keV) (em™)

P ype 40 Boron 10" | 600 °C, 30 sec
P ype 40 Boron 10" | 800 °C, 30 sec
N-type Phosphorous .

NI 130 1016 600 °C, 30 sec
N-type Phosphorous .

N2 130 1016 800 °C, 30 sec

22 M= 23

.
ot o), ol AR A3 @7
wpete] F3e] o] oS % & vk

Dot ————1 1pm
TLD KIMM

1456



Tk 19 3 o= X-ray diffractometer (XRD) 3

(b)
Fig. 2 SEM pictures of (a) the P-type and
(b) the N-type Poly-Si films.
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Fig. 3 XRD patterns of (a) the P-type and
(b) the N-type Poly-Si films.
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Table 2 Transport Properties.

Hall Hall Carrier
Coefficient, Mobility, Concentration,
No
Ry u
(em®C™ (cm*V'sec™h) (cm™)
P1 1.17 21.16 6.00E+18
P2 0.44 13.92 1.53E+19
N1 -4.67 419.57 -3.98E+19
N2 -0.58 46.50 -1.12E+19
Table 3 Power Factors.
Seebeck Electrical
. o Power Factor,
N Coefficient, Conductivity, >
© o 9 “ g -2
(mVK™) @'m™) (LWm"K™)
P1 0.260 180.6 12.2
P2 0.259 305.0 21.2
N1 -0.146 864.1 18.5
N2 -0.181 811.5 26.7
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Fig. 4 Power Factor.
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