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Line Length (L) :
g 30=2(A+B)-C +L;
------ L=30-2(A+B)-C;

Choose A=B=C-=1.
We have L = 25.

Line Spacing (S) :
30=D+E+21*W1 + 20*S;
S=(30-D-E-21*W1)/20;

w15<—S—>Ew1.E<-S—>§E<— S—> D+E =30-21*W1 - 20*S;

P- Choose S=1.1 and W1 =0.3.
We have (D+E)=8-6.3=1.7
Choose D=0.9 and E = 0.8.




PP-N-P-P+ Double Junction Solar Cell Yoshiaki Hagiwara, AIPS
-Vout <0

7]

N+

.4— 5—>W15<— S—PEWLL- S=—>:wie— S—>'
T b

%% 0 O v

=

i

02



PP N P- P+ DOUble JunCthn Solar Cell Yoshiaki Hagiwara, AIPS

30mm s
1 :
b
!
6l 708 QofwofiiC’




Boron 50keV 5.4E11dose Phosphorus 3.45MeV 5.4E11dose

Rp 0.18um, 3.92E16/cm?3 Rp 3.45um, 9.37E15/cm?3
10l , v / — LA ‘ v v v . r T L 4 L 3 r 1 L Ti . P
/ Boron ' V
2
Phouphru
1016 J p s ,-,,Ml

o

C;:é“:
g-*
o ¥
=
-
=

Concentration (cm™)
&l
I

i

B e
Depth (pm)

e

Fig.9 Impurity Doping Profile of Fabricated PP-NP- Junction Sample
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AN =%
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1.8E11 0.18 0.636 1.13E15
PRFA{E =—p 5.4E11 0.18 0.636 3.39E15
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1.8E11 3.45 0.683 1.09E15
2.4E11 3.45 0.683 3.16E15
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PR . A=1;B=1;C=1;D=0.9;E=0.8;L=25;

w3

W1=0.3;W2=0.1;W3=0.2;5=1.1;
MASKO1 Silicon KOH Etching and N+ Diffusion

sokkkrrkckkkkkrk MASK] soktcksokkrtkskskkkkkttkoksk

1001 X=1.0 Y¥=2.3 W=1.0 H=25.5
1002 X=2.0 Y=2.3 W=25.0 H=0.3
1003 X=2.0 Y=5.1 W=25.0 H=0.3
1004 X=2.0 Y=1.9 W=25.0 H=0.3
1006 X=2.0 Y=10.7 W=25.0 H=0.3
1006 X=2.0 Y=13.5 W=25.0 H=0.3
1007 X=2.0 Y=16.3 W=25.0 H=0.3
1008 X=2.0 Y=19.1 W=25.0 H=0.3
1009 X=2.0 Y=21.9 W=25.0 H=0.3
1010 X=2.0 Y=24.7 W=25.0 H=0.3
1011 X=2.0 Y¥=27.5 W=25.0 H=0.3
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MASKO2 P+ Diffusion

sopoksksorskkskskokk MASK?Z  skekskskskskskokskskokskokoskskskek

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

o

DS DD DD DS DN
WO CILILILILILI W
—~ < < < < < < << < < =<
o nmnmnni
R ED
PREMRMRMMMNR MR NN R D —
ST TTRCTR GG
cCcCOoOOoOCC OO Ooo

T T T T T T XXX TT
L I T I I
CooooooooooR

Fckskckskokekok sk aokokskkokskesk Aekok sk ok sk kokokoskkkekok kkok

Yoshiaki Hagiwara, AIPS

09



PP-N-P-P+ Double Junction Solar Cell Yoshiaki Hagiwara, AIPS
| w— 20mm i A=1;B=1;C=1;D=0.9;E=0.8;L=25;

Mkl B [ W1=0.3;W2=0.1;W3=0.2;S=1.1;
| MASKO3 Contact Window

w3

sdckkkksdckkkkdekk MASKS seckkktskskkrskkekkkkksk

3001  X=1.1 Y=2.4 W=0.38 H=25.3
3002 X=2.1 Y=2.4 W=24.8 H=0.1
3003 X=2.1 Y=b.2 W=24.8 H=0.1
3004 X=2.1 Y=8.0 W=24.8 H=0.1
3006 X=2.1 Y=10.8 W=24.8 H=0.1
3006 X=2.1 Y=13.6 W=24.8 H=0.1
3007 X=2.1 Y=16.4 W=24.8 H=0.1
3008 X=2.1 Y=19.2 W=24.8 H=0.1
3009 X=2.1 Y=22.0 W=24.8 H=0.1
3010 X=2.1 Y=24.8 W=24.8 H=0.1
011 X=2.1 Y=27.6 W=24.8 H=0.1
3012 X=28.1 Y=1.0 W=0.8 H=28. 1
3013 X=3.1 Y=1.0 W=24.8 H=0.1
3014 X=3.1 Y=3.8 W=24.8 H=0.1
3015 X=3.1 Y=6.6 W=24.8 H=0.1
3016 X=3.1 Y=9.4 W=24.8 H=0.1
— - 3017 X=3.1 Y=12.2 W=24.8 H=0.1
A . 3018 X=3.1 Y=15.0 W=24.8 H=0.1
S N+ : 3019 X=3.1 Y=17.8 W=24.8 H=0.1
Wi S =p Wi § =P W 1: g G Y 3020 X=3.1 Y=20.6 W=24.8 H=0.1
. O ; . 3021 X=3.1 Y=23.4 W=24.8 H=0.1
P- 3022 X=3.1 Y=26.2 W=24.8 H=0.1
3023 X=3.1 Y=29.0 W=24.8 H=0.1

FckskkkekakokdokAdokekktokkk Aok kkokok ok ok kokk ok
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PP-N-P-P+ Double Junction Solar Cell Yoshiaki Hagiwara, AIPS
| w - A=1;B=1;C=1,;D=0.9;E=0.8;L=25;

30mm >

S W1=0.3;W2=0.1;W3=0.2;5=1.1;

MASKO04 Metal Wiring

sokrskkdokrskkkkork MASKE sekskorskarsokorskoktokkoksk

4001 X=1.05 Y=2.35 W=0.9  H=25.4
4002 X=2.05 Y=2.35 W=24.9 H=0.2
4003 X=2.05 Y=5.15 =249 H=0 2
4004 X=2.05 Y=7.95 =249 H=0 2
4005 X=2.05 Y=10.75 W=24 9 H=0 2
4006 X=2.05 Y=13.55 =249 H=0 2
4007 X=2.05 Y=16.35 =249 H=0 2
4008 X=2.05 Y=1915 =249 H=0 2
4009 X=2.05 Y=21.95 =249 H=0 2
4010 X=2.05 Y=24.75 =249 H=0 2
4011 X=2.05 Y=27.55 =249 H=0 2
4012 X=28.05 Y=0.95 W=0.9  H=28.2
4013 X=3.05 Y=0.95 =249 H=0.2
4014 X=3.05 Y=3.75 =249 H=0 2
4015 X=3.05 Y=6.55 =249 H=0 2
4016 X=3.05 Y=9.35 =249 H=0 2
4017 X=3.05 Y=12.15 =249 H=0 2
4018 X=3.05 Y=14.95 =249 H=0 2
¥ m = 1000 X305 Y2088 W24 0 Hoo.2
wii=S=—piwieS—Pwie—S—>; | 4021 X=3.05 Y=23.35 W=24.9 H=0 2
P- 4022 X=3.05 Y=26.15 =249 H=0 2
4023 X=3.05 Y=28.95 =249 H=0 2
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PP-N-P-P+ Double Junction Solar Cell
PO1 Cleaning Silicon Wafer

Yoshiaki Hagiwara, AIPS

13



PP-N-P-P+ Double Junction Solar Cell

P02 First Oxidation

Yoshiaki Hagiwara, AIPS
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P03 Mask 01 First Resist Coating and Patterning
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PP-N-P-P+ Double Junction Solar Cell
P04 First SiO2 Etching
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PP-N-P-P+ Double Junction Solar Cell
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PP-N-P-P+ Double Junction Solar Cell
P08 Remove SiO2 and Second Oxidation
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PP-N-P-P+ Double Junction Solar Cell
P10 Second SiO2 Etching
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PP-N-P-P+ Double Junction Solar Cell

P12 PBF Coating and P+ Diffusion
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P14 Mask03 Third Resist Coating and Patterning
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P17 SOG Side Coating
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PP-N-P-P+ Double Junction Solar Cell
P18 Metal Deposit
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PP-N-P-P+ Double Junction Solar Cell

P19 MASKO4 Resist Coating and Patterning
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P20 Metal Etching
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