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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.
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Fig.9 Impurity Doping Profile of Fabricated PP-NP- Junction Sample
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PAY100Qcm>Y) a>v U x/N v U TEE  1.4%X10%cm3

HALIB % 1050°C C1RFfEIL[E], 23[R, &Et7ERIT - =3B a D, &40 & D
E—JEE RS AEE

Dose (cm™) Peak Depth (£ m) ARp (£ m) Peak Conc. (cm™)

AN =%
1.8E10 0.18 0.636 1.13E14
5.4E10 0.18 0.636 3.39E14
1.8E11 0.18 0.636 1.13E15
PRFA{E =—p 5.4E11 0.18 0.636 3.39E15

KOH> U 3 Eching DiESE d=4um HETY,

1) 5~ Dose (cm™) Peak Depth ( 1 m% Rp ( £ m) Peak Conc. (cm™)

1.8E10 3.45 0.683 1.05E14
9.4E10 3.45 0.683 3.16E14
1.8E11 3.45 0.683 1.09E15
2.4E11 3.45 0.683 3.16E15
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PEJ100Qcm> Y ar /N v ) 7EE  1.4X%X10%cm3

HALEE % 1050°C T1E 4R, GEHaREEIT - 7255580, E4-0ry ) vyobv—78E

LRE BT

2N =%
1.8x 10" 0.18
5.4 % 10" 0.18
1.8 x 10" 0.18
IRFAE e 5.4 % 10" 0.18

0.521
0.521
0.521
0.521

Dose (cm™) Peak Depth Rp (£zm) ARp (£ m) Peak Concentration (cm™)

1.38 x 10"
414 X 10™
1.38 X 10°
414 X 10"

KOH> U 3 Eching DiESE d=4um HETY,

') > Dose (cm™) Peak Depth Rp (£ m) ARp (£ m) Peak Concentration (cm™)

1.8 x10" 3.45 0.567 1.27 x10*
54 x10" 3.45 0.567 3.80x 10"
1.8 x 10" 3.45 0.567 1.27 X 10"
ﬁéﬁﬁﬁ-ﬂl—b 54 x 10" 3.45 0.567 3.80 x 10"
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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

 ——— ; A=1;B=1;C=1;D=0.9;E=0.8;L=25;
w3 | - 30mm >
Mkl B S W1=0.3;W2=0.1;W3=0.2;5=1.1;
MASKO1 Silicon KOH Etching and N+ Diffusion
MASKT skskskorsksrorskorsksrkskskskskskokskokkkok

1000 = 1.0 = 2.3 = 1.0 = 25.5
1001 = 20 = 2.3 =250 = 0.3
1002 = 2.0 = 5.1 =250 = 0.3
1003 = 2.0 = 1.9 =250 = 0.3
1004 = 2.0 =10.7 =250 = 0.3
1005 = 20 =13.5 =250 = 0.3
1006 = 20 =16.3 =250 = 0.3
1007 = 2.0 =19.1 =250 = 0.3
1008 = 2.0 =21.9 =250 = 0.3
1009 = 2.0 =247 =250 = 0.3
1010 = 20 =21.5 =250 = 0.3

E N+ .
W1t S =—p Wi § = Wi = S—P
: p. P
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PP-N-P-P+ Double Junction Solar Cell Yoshiaki Hagiwara, AIPS

wi
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W1t S =—p Wi § = Wi = S—P
: p. P

A=1;B=1;C=1;D=0.9;E=0.8;L=25;
W1=0.3;W2=0.1;W3=0.2;5=1.1;

MASKO2 P+ Diffusion

MASK2
2000 =28.0 = 0.9 = 1.0 = 28.3
2001 = 3.0 = 0.9 =25.0 = 0.3
2002 = 3.0 = 3.7 =25.0 = 0.3
2003 = 3.0 = 6.5 =25.0 = 0.3
2004 = 3.0 = 9.3 =25.0 = 0.3
2005 = 3.0 =12.1 =25.0 = 0.3
2006 = 3.0 =14.9 =25.0 = 0.3
2007 = 3.0 =11.17 =25.0 = 0.3
2008 = 3.0 = 20.5 =250 = 0.3
2009 = 3.0 =23.3 =25.0 = 0.3
2010 = 3.0 = 26.1 =25.0 = 0.3
2011 = 3.0 =28.9 =25.0 = 0.3
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PP-N-P- P+ Double Junctlon Solar Cell

30mm

P-

B0 O v

A=1;B=1,;C=1;D=0.9;E=0.8;L=25;
W1=0.3;W2=0.1;W3=0.2;S=1.1;

MASKO2A P+ Diffusion

MASK2A
5000 X= 28.0 = 0.0 = 2.0 = 30.0
9001 X= 0.0 = 0.0 = 28.0 = 2.2
5002 X= 3.0 = 2.7 =250 = 2.3
5003 X= 3.0 = 5.5 =250 = 2.3
5004 X= 3.0 = 8.3 = 25.0 = 2.3
5005 X= 3.0 =11.1 =250 = 2.3
5006 X= 3.0 =13.9 = 25.0 = 2.3
5007 X= 3.0 =16.7 =250 = 2.3
95008 X= 3.0 =19.5 = 25.0 = 2.3
5009 X= 3.0 =22.3 =250 = 2.3
9010 X= 3.0 = 25.1 = 25.0 = 2.3
5011 X= 0.0 =219 =28.0 = 2.1

Yoshiaki Hagiwara, AIPS

Option 2: Use MASKO2A instead of MASKO02.

And for P+ diffusion, we have W1= 2.1
instead of W1=0.3;
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PP-N-P-P+ Double Junction Solar Cell Yoshiaki Hagiwara, AIPS
| ; : - 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;S=1.1;
B_T ..... MASKO3 Contact Window
ti203040s0e708 91011__C_f_
Fkkskokskokdokdckekekkdokdokk ASKS selskokckeksokiokiokickksoktok
3000 = 1.1 = 2.4 = 0.8 = 25.3
3001 = 2.1 = 2.4 = 24.8 = 0.1
3002 = 2.1 = 5.2 =248 = 0.1
3003 = 2.1 = 8.0 = 24.8 = 0.1
3004 = 2.1 = 10.8 =248 = 0.1
3005 = 2.1 = 13.6 =248 = 0.1
30006 = 2.1 = 16.4 =248 = 0.1
3007 = 2.1 =19.2 =248 = 0.1
3008 = 2.1 =22.0 = 24.8 = 0.1
3009 = 2.1 =24.8 =248 = 0.1
3010 = 2.1 = 27.6 = 24.8 = 0.1
3100 = 28.1 = 1.0 = 0.8 = 28. 1
3101 = 3.1 = 1.0 =248 = 0.1
3102 = 3.1 = 3.8 =248 = 0.1
3103 = 3.1 = 6.6 =248 = 0.1
3104 = 3.1 = 9.4 = 24.8 = 0.1
3105 = 3.1 = 12.2 =248 = 0.1
3106 = 3.1 = 15.0 = 24.8 = 0.1
3107 = 3.1 =17.8 =248 = 0.1
- - - : 3108 = 3.1 = 20.6 =248 = 0.1
- v : 3109 = 3.1 = 23.4 =248 = 0.1
Wi S = iwid=S =—>: Wi 4= S—>: |’ 3110 = 31 Y=262 W=248 H= 0.1
) P- - 3111 = 3.1 =29.0 = 24.8 = 0.1
seksiokskskkoksekkskok kR ok skokskok ko kskok skt oksk ok 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;

w3

30mm >

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

MASKO04 Metal Wiring

Fekckkckekkckekkckokkkckkokk JASKA skskskstokskskatokskskstokskkdokskkokok

4000 = 1.05 Y= 2.35 W= 09 H=254
4001 = 205 Y= 235 W=249 H= 02
4002 = 205 Y= 515 W=249 H= 02
4003 = 205 Y= 795 W=249 H= 02
4004 = 205 Y=1075 W=249 H= 02
4005 = 2,05 Y=13.55 W=249 H= 0.2
4006 = 205 Y=16.35 W=249 H= 0.2
4007 = 205 Y=19.15 W=249 H= 0.2
4008 = 205 Y=21.95 W=249 H= 0.2
4009 = 205 Y=2475 W=249 H= 02
4010 = 205 Y=2755 W=249 H= 0.2
4100 =28.05 Y= 095 W= 09 H=282
4101 =305 Y= 095 W=249 H= 02
4102 = 305 Y= 375 W=249 H= 02
4103 = 305 Y= 655 W=249 H= 02
4104 = 305 Y= 935 W=249 H= 02
4105 = 305 Y=12.15 W=249 H= 0.2
4106 = 305 Y=1495 W=249 H= 0.2
ok [ i EiREREERL E
wii=S=—piwieS—Pwie—S—>; | 4109 = 305 Y=2335 W=249 H= 0.2
P- 24110 = 305 Y=2615 W=249 H= 02
4111 = 305 Y=2895 W=249 H= 02

etk sk ek ok sk sk sk sk sk sk sk sk sk sk sk s ek ek sk kol sk ok ek ek
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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

Si02

4}
N
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PP-N-P-P+ Double Junction Solar Cell Yoshiaki Hagiwara, AIPS

P03 Mask 01 First Resist Coating and Patterning

——pn W1 (2S+W1) ey W1 e
Si02
P
P-
Si02
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PP-N-P-P+ Double Junction Solar Cell
P04 First SiO2 Etching

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

PO5 Remove Resist

Yoshiaki Hagiwara, AIPS
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PP-N-P-P+ Double Junction Solar Cell Yoshiaki Hagiwara, AIPS
P06 Silicon KOH Etching

L Si02
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PP-N-P-P+ Double Junction Solar Cell Yoshiaki Hagiwara, AIPS

P07 OCD Coating and Thermal N+ Diffusion

Si02
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PP-N-P-P+ Double Junction Solar Cell
P08 Remove SiO2 and Second Oxidation

Yoshiaki Hagiwara, AIPS

Si02

20



PP-N-P-P+ Double Junction Solar Cell Yoshiaki Hagiwara, AIPS
P09 Mask 02 Second Resist Coating and Patterning

—y W1 c—
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PP-N-P-P+ Double Junction Solar Cell
P10 Second SiO2 Etching

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

P11 Remove Resist

Yoshiaki Hagiwara, AIPS

23



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

P12 PBF Coating and P+ Diffusion
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Yoshiaki Hagiwara, AIPS
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PP-N-P-P+ Double Junction Solar Cell Yoshiaki Hagiwara, AIPS

P13 Remove SiO2 and Third Oxidation
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- D_ : -

25



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

P14 Mask03 Third Resist Coating and Patterning

= s W2 = a W2 " T W2 "I W2 .sz

P+

-4— S—>§w1;4— S —>W1:<- S =P W1 S—V'
- D_ : -
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PP-N-P-P+ Double Junction Solar Cell Yoshiaki Hagiwara, AIPS

P15 SiO2 Etching

-4— S—>§w1§4— S —>W1:<- S =P W1 S—V'
- D_ : -
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P16 Remove Resist
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PP-N-P-P+ Double Junction Solar Cell Yoshiaki Hagiwara, AIPS

P17 SOG Side Coating

S S
0 0
G : = : G
g = S =P i1 = S =P Wik S =P W1 = =P g
B T P- T s
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PP-N-P-P+ Double Junction Solar Cell
P18 Metal Deposit

HH0 o w

=
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Yoshiaki Hagiwara, AIPS
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PP-N-P-P+ Double Junction Solar Cell

P19 MASKO4 Resist Coating and Patterning

=S

Wit —piwiid=S —- W1 G =P
: b A

Yoshiaki Hagiwara, AIPS

31



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

P20 Metal Etching

-4— S—>§w1§<— S—PEWLL- S =P W1 S—V'
- D_ : -
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PP-N-P-P+ Double Junction Solar Cell Yoshiaki Hagiwara, AIPS

P21 Remove Resist
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