28 % 451 * 5 K& 2 Vol.28 No.1
2007 4 1 A CHINESE JOURNAL OF SEMICONDUCTORS Jan. .2007

S E n-nc-Si : H/p-¢-Si R &

X PHREE
KBE A£F

i

A:p REE

CREPR 2 BEE A B WL Be . Jbat 100049)

FE: RARZAATMTTRBOAR (HWCVD) . R GEHT 5T 1 90K ik )2 L IR AE G2 vh J2) 1 A0 BE DL B2 i
£ T SEUAL BN ] X ne-Si ¢ HY/e-Si 57 45 R BHAE s e PR BE A9 2 Wi, sl il C-V A C-F 20 M 1 A [ AL 2 )

FIAE 2% vp 2 056 B B X ne-Si @ H/ e-Si 5t 181 Bl -
JE ) ne-Si -
17. 27% B n-nc-Si : H/i-nc-Si @ H/p-c-Si 5 i 45 i i -

A R0 L33 T e o BB B AL B LS TR [ R AR AR 2 b )2 A
H/c-Si 5 i 45 K PHAE oy i) FL i (L T2 S %0 76 p B CZ B Mok 40 IR b 4 2 i B e 30 5 ohy

KGR JOKEGE FEL; KA A2 IMTE (HWCVD)

PACC. 7340L; 7360F; 8115H
FESES: 0475 XERFRIRED : A

1 3|8

HA=WArIKE TS IRD a-Si : H 5 c-Si
Za4H A —)Z a-Si * H AE # 2 1) 5 5 45 (hetero-
junction with intrinsic thin-layer, HI'T) X FH fig i
b, % HL T B A AR R T 1 R RIOR L AR
B RAET a-Si H AR B AR AL R
) il A R TR B2 AL 200 ey, /N 38 5 & 4 R R S 1)
330pm,fE R & B2 A a-Sio: H IR B L 24
15nm. 1ij H il £ i 2 v AS 77 7 i 72 L BERE /DN, T
R T B Bk Ah , HIT Bt 34 52 B EL 3@ 5 P8 5
FL b e 1 3 R M A R IR T A B Y
I HIT e b A Ay i 8508 e G BLAS 1) K PH g
b, K 7 B AT A R L B4R K BH BE HE Tt Y
KT Z —. HEj =% L a-Si/c-Si
HIT sl 0] 35 3] 19. 5% . Tucei A 25 1) 4%
() 5 25 K BH AR F it R ik 17. 1% .

TELA b HIT st b, — R AR & REAE b & 0t
J2 FNARAE 2% vh )2 o He b 38 5 EL A 5 1 S H e L {HL
R T HL O AR A . Ol A0 H R AR I L FRATT R F AN
oK it B AR 1) Sl R R S AR R AR IE % o2
AN R 22 AL 25 KA DT (HWC VD) A Sk il
HER R K R 2. 5 % ) PECVD HAR
HHE , HWCVD $ AR H AT 3% 4 45 #4175 B AR AR <
NI I T B o e U S S RN v Y A
HWCVD £ A il # 5 5t 25 K FH fig i it 2 A7 BR AN &

XEHS: 0253-4177(2007)01-0096-04

BRI TERE .

AR HWCVD AR R G T T A Al &
ALk BRI [ X6 it AR Ak 2 T SR B 25 9 2 ) LA BT
Y ) S AR I 4 K ik 2 o 2 A [ 1) o A JBE X S o 4
R BHAEH M PERERY 2 . il it HRTEM W4 T i &
MR IE T o2 B SN E AR A 0 A T A ) B 22 b
J2 SN T G B i Rt B 1 A R . A T R
LR FAREF A T E 28 A Ot & 1 5 R4S K
FH il FEL 91 L 3% HEL O -

2 X

it ] %>k ] HWCVD R 1 22 (Ta) fE K
ol AR JZ FNHB IR IR AE A — AR i & 4o IS 2 p 7Y
CZ @i rE , -2 3~5Q « cm.c-Si ¥ M H K K
Al T 4 fale SO ARG 43 51 HF 3% R 7 &
A0 3 AR AR R T A SRR TR 8Ok - A LR
T:=1800C ., L MK JE P, = 2Pa. ¥ IE R T, =
250C , A # B¢ BF Sy = H,/(H, + SiH, + PH;) =
90% ,#B24F It R = PH;/SiH, =0.5% ~2% . A
TEZ M2 TSR T, =1800C , P, = 2Pa, T, =
250C , Sy =0~99% . i W 5 H 5 (1 TO) 3 1o BL2S 7%
Kkl gl C-V R C-F PHF 58 7 5 0 45 5 i
BEAA I T ORFE PUR 4& 4 F n-ne-Si ¢ H/i-nc-
Si ¢ H/p-c-Si 5 5 45 K BH BE HL #h 1) 5 7 80% A J-V
4k, By J-V O ERPE R 7E AML. 5y 100mW/cm?
pNER T SR RS

* [ K H SRR B 9T R TR R (L E 5 : 2000028208) K [ 58 H SR B Sk 4 (HEHES :60076004) ¥ By 15 H

Tl {5 E# . Email: mfzhu@ gucas. ac. cn
2006-06-27 Y #],2006-08-13 & f

©2007 TR



%1 KT A -

A% n-ne-Si © H/p-c-Si 53 it 45 K FH fiE v itk 97

3 BR5E

TER GG T HWCVD H A il £ (148 I 4l ok
dnAEE AR PE R Z S L B E T AR OF R n BUGNOK
WA TIRSHC 8 C-V A C-F I T
AN Tr) Ak B ] Xof A B HE b 55 1 gk B 25 A B 1 i
(1 B2 M) » 45 SR B I 244 174 3% T Ak LR ok 2 L 1T ) 5
BHARZ — R T AIE NS R TE] 10

TE bR Sl b Bk — 20 3 5 S0 R R A A R
P A0 OK A T B A RE R 2 e R A R AR
125 T AN TA] ) AR 22 o J2 S0 M B B R R B g

620
o 600

£ sgof
=~ 560 .

540 1 1 1 1 1 1

IS
o

J.J(mA/cm?)
-/'

0 ——"50 70 80 90 100

Sul%

B 1 AR A E J2 SR B A% 10T Y L b M 2 4
Fig. 1
gen dilutions of intrinsic buffer layer
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Fig.2 TEM images of solar cells with different buffer layer hydrogen dilutions
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Fig.4 J-V curve of high efficiency heterojunction solar cell
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High-Efficiency n-nc-Si: H/p-c-Si Heterojunction Solar Cells”

Zhang Qunfang, Zhu Meifang’, Liu Fengzhen, and Zhou Yuqin

(College of Physical Sciences s Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: High-efficiency n-nc-Si : H/p-c-Si heterojunction solar cells are fabricated by hot-wire chemical vapor deposition
(HWCVD) at low temperatures. The effects of the crystalline fraction of nc-Si © H,especially in the buffer layer,and hydro-
gen treatment time on the performance of the solar cells are investigated. The interface between nc-Si :© H and c-Si is exam-
ined by HRTEM. The influence of hydrogen dilution of the buffer layer on the structure of the interface is analyzed. By opti-
mizing the deposition parameters.an nc-Si © H/c-Si heterojunction solar cell with J = 40.8mA/cm*, V,. = 576.3mV,FF =
73.75% ,and 5=17.36% has been achieved on CZ single crystalline silicon.

Key words: nano-crystalline silicon; heterojunction; solar cells; HWCVD
PACC. 7340L; 7360F; 8115H
Article ID: 0253-4177(2007)01-0096-04

% Project supported by the State Key Development Program for Basic Research of China(No. G2000028208) and the National Natural Science
Foundation of China (No.60076004)
T Corresponding author. Email: mfzhu@ gucas. ac. cn
Received 27 June 2006, revised manuscript received 13 August 2006 (©2007 Chinese Institute of Electronics



