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Abstract : The high efficiency and low cost solar cells in order to it applied a dopant pastes diffusion process. The

dopant pastes diffusion process which it uses is easily applied in screen-printing solar cells output line. in this paper, it

used the Ferro 99-038 phosphorus diffusion pastes source and it analyzed a sheet resistance and a uniformity degree.

And it knew the quality of the sheet resistance which it follows in temperature and time condition. The temperature
variable it let and it fixed the time in 7 minutes. It will be able to measure the sheet resistance of 40(82/sq), 30(/sq),

20(82/sq). also average uniformity of the sheet resistance was below 5%.

Key Words : Dopant pastes, Doping, Emitter, Screen-printing, Solar cells.

LAE

& Xi(crystalline solar cells)2 S & 0l
88 foidE IFE, HOt3 SN MEN AT
2= AL JNEE, Hote d2EX MBS fikd= M
2 3 Oig9 S0 ELHOO DBE, Mg 2
g' SI-E/\H 2 3% Jlg & otUJt B

= M 0[E(emitter) B4 Dizdl
dopant pastes§ Oigi & Mr(diffusiony B3 J1&01CH1.
Dopnat pastes® ot 28 D& Y JA4H cHEXQl
A3 gl EHY ™ X (screen printing solar cells) M At 2}
20 o HE B & USH BFH AT SED MM

RESIC= BEHOl UCH &8 F& DM ML OB
EM ZE Dl RAS ZUE 24 # & AN HYHE
X2l Kot AMBH0 D10 B & UCH E3 LOE =284 B
& Jlz 1t dopant pastes JIBE BN A8 610 selective
emitter®2 ¥ & DEE BAEI HEU: HS & & U

C23). 8 =E0AdE BYd
Xl ’E N g+ Us
BHo 29 AM2tol & H X &(sheet resistance)d] E4
BA SR B DELE AN S0 ERE Hdel2 o
LEXG HE & & AUZE A7 SIYLCL

X9 N5\, NIt3 BUHE
dopant pastes® B ALE 0| Ol

2. & B

2 ABUAE FerroAt2 99-038 phosphorus  diffusion
pastes source® 0| 25101 BINEY RLAY 2%, AI2H0

ME SHMES M0 A S BHRALL

A 1L 2 =29 dE sARE Ve ™UCH

[ RCA Cleaning ]

L Screen-Printing !

l Pastes Drying }

l Diffusi;an(Fi.ting) i

l Giassy Removal ;

82 24 ZJIJt 33ecm x 33cm Polishing® SHZEE
212 YOI H(single-crystalline si wafer) EHI8 ¥ RCA
J cleaning 282 W A I HE) JoFCE M
Sl XS AMSIENE DI HF(hydrofluric Acid)& 10:12]
HIE2 BE6H 2 132 8¢ A O ¢S M)

0 — Mz

_15_



(screen-printer) & A QM2 HEAL /B 0|8 8t(
dopant pastes® ST X AT A2 OrAZ(screen
mask)&= 250mesh OIAZE O K B HAEg
pastes ©TE PHE 00022 giem® WAR UL ZZH
JIEE  hot plate®O] 275C 182F HX M2 =F
conventional annealing furnace (AJF-1000:SUNGIJIN
SEMITECH)MI N; 64 2IAE8 WO 940TOHAM 1000T
258 3 AIIHA phosphorousE HOIHZ Ba Al
O A2 SBUA 0BRSS ZHE UL A 2B
H 2 M0l glassy dopantE HF &2 &0 2 20004 30
X AOIOKA R SR Of JIHS X Ha8 42 238
8 (4-point probe)B® O/ B8t &EF BIRULH

.80 % EE

8 2.2 28 dci2 HO0IHO phosphorousit #2 &
2 HH2R SXND HE MY AW Bz 02 B3
B S48 UE WQCH FHE AIZ0I 2OE0 mar o
&2l doping &It =O0HX1D EXcl 2201 SO0HA O
et @ MBS doping &I E0XE 28 LA & 5
UCH E8 2 8- ZHUA 78 & 22 BFE g

2 M 2k 40(R/sq), 30(R/sq), 20(R/sq) | & ZAHE
RE & UAUCL E L 2249 225 X220 Tmin 22 Al
g ¥ ME O 2O HOKE O NS Eogg U
Etd 2 OICH

—a—940°C
5 91 4 G80°C
@ ——a—1000°C
o]
2
&
i% 35 4 \\
30 4 AN
| g ~——
2% 4 .
G -4
204 \l—————ﬁ_%_‘
15 T T T 0
4 ] & 10

Firing Time(min)
J8 2. 25 AIZH T E
B X Bl(sheet resistance) & S4& B3}

H 1 8% ZHHAM 7min 22 TZ #S M9
Ed B X %(sheet resistance)

39.97(Q/sq)
Tmin 28.97(Q/sq)
Tmin 21.19(R/sq)

H2 2= AZ2t0f & BY M2 2 S (uniformity)

B2 =0 M8 o8k &3 6iUAS O 2VE UE
W Aoz B ZHUA 71222 0¥ & JL 5%0/56
o DETY 2XE EF & &+ ANGL

4 2 B

B =20AHE 1&8, MO8 BHZEXW JI6 & £
A& dopant Pastes &t BEE 0188 n+ emitter® ¥ &
SIUCH O HD 229 A2 of @18 E Hete 848
24 8 4 UAD 220 H4E FD AU 1ECE
08 MUE M 40(Q/sq), 30(R/sq), ZO(leq) FAe o HE
2 28 4 UMUCH EP AN BD T T(average
uniformity) 5% 01512 %S 28 4 UL

#AS =2

E 3= ASAl JisJisteE ALl TEN 2o
# ZIASULCH

&1 28

[1] Jalal Salami, Ben Cruz and Aziz Shaikh, "Diffusion
Pastes Development for Printable IBC and Bifacial
Silicon Solar Cells" World Conference on Photovoltaic
Energy Conversion, 2006

[2] Matthew Edwards, Jonathan Bocking, E. Cotter and
Neil Bennett, "Screen-Print Selective Diffusions for
High-Efficiency  Industrual  Silicon  Solar  Cells",
interscience, 2007

[3] D. Biro, O. Schultz, R. Preu, C. Ballif, D. Zickermann
And R. Ludemann, "Screen Printed Selective Emitters
Prepared by Fast and Rapid Thermal Diffusion", EU
PVSEC, 2001

_16-



