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Abstract

V-groove N'P solar cell is fabricated by thermal diffusion in silicon wafer with (100)

crystal structure,

To form the V-grooves in (100) silicon surface, a mixture of etylen-

diamine, water, pyrocathecol is used as the etchant of anisotropic etching. Under light
intensity of 100mW/cm2, the efficiency of the V-groove solar cell is 2.5~3.5% greater than
the conventional NP solar cell and 0.4-0.6% greater than the texturized one,.

I. ¥ #

L5 ABIXHl g4 58 Wl wat A}
© duze &= AL Frhste eom, AT F A
Ao FmmpgE Ao Fpel HE R oA
Mg Y A7k ke ofe| w4 o]Foix 1
ek 2 FolME KX olvxe 2 A7 BRe
2 EME ot obder A%E w1 R Ml A
7t Wz glo] wigel ge Aol iate]l =3 ole
o}, 58 KB KX ANE 2y BRE dA

*HEEE, RREFREFFREHR
(Korea Institute of Electronics Technology)
“*E®E, KB TRAR B LBH
(Dept. of Electronics Eng., Pusan Univ.)
BEZETF 1983 108 44

2 HEE 5 Qs Helld HXE vx AUvk wiz)
b AR BEHME L vidcle FAE el A3
o oedgel glov KEEEH Al HKRSE xdoz
A oleldt FAE HKES T Ach

KB HES Folv WHorys Ethiwddl
YR 4t B IERE (antireflection coating) & 3 FAu},
BSF(back surface field) 42 & Azl IRthBHK S
ol whl™M g4 7)ol (junction depth) & 9FA| d}od
HEEAN Y #KE AT violer AAE ub=& 9
Wi mwe AglE ¥ g texturizationdie] x| T
ol Ao} REKE FodM KREERE oA+ &
i3 S0l hr}

2 P3ecl A& texturization W& o] & sNA3EE g
elel VI & (V-grooves)-& N'PE#AK LkBEE#th
Flo] HAAZ 22 H KEEKS KEtE Fol Kk
HES WM KBpEhe SRS 447 Aol 3



Z3to} Fefo AAEHA 2 BHEE wlm /“*}o}J_XI-
ghet,
O. Vi, 2 gdoll st ARt
F AelE ol H (silicon wafer) Fmeo] A%

RHRE 34~54%'" 7k "ot 2@l 2313 ol
Aol Fwdol] M2 HYPP VF =ofez wtfeln
FE 5 obF 2USHA FAAA 2R AT KX
ol Vi Fatelold ofeid mgtslA e Fol W

¥ 5 Ack ol VI &2 (100) o) ERES 7HA

Ae]E slol & R Bt (anisotropic etching) 3
224 skg 5 Ut

I, VY g9 e

Fig. 1. V-groove pattern.
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Fig. 2. Reflection and absorption of light incident.

(a) V-groove surface and

(b) Normal surface.

1984F 17 BFIREE H2 B #1158

1. st

2R 2E VE 28 4402 A 399 day
ol @ AE ool Agtxel A Kate &
W vebd Aol o] 2ol k] VE L ¥
4417 Aol Brlol of Be W 4o, A
22 o gL AXBES $AAA ABBHS #ARE
FHAZ 4 ek

232 @A v AHT KBXel VB Eate]
ol 5wl Af7E doid wie) dE izl 7}
224 (1000 AAde] A$E 741700 283V
® & A% A E vehd AHolch

S=2Hjan & U=2 H/sin 6

50
=1.42H =(0.07H
333 ¥4 3o VY 3o o)
Fig. 3. Dimension of V-groove after etching.
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Fig. 4. Process flow diagram.
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Fig. 5. V-groove height vs. etching time.
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Table 1. Comparison of the N*P junction solar
cell characteristics with normal, texturi-
zed, and V-groove surface.

Diffu- Eaim-

Cell | sion Surface | Voc | Isc FF Ea | prove-

Number | Time Form V) | (mA) (%) | ment

(min) %)

6-6N 6 Normal 0.522| 21.0 |0.693| 8.74 0

6-6T 6 Texturized [ 0.529 | 26.5 | 0.713{ 1L.50] 2.76
Small

6-6VS 6 V-groove 0.524| 26.5 {0.706 [11.27| 2.53

6-6vL | 6 |Laree fos30| 280 [0.701|10.96| 3.2
V-groove

8-7N 8 Normal 0.5381 24.0 |0.68210.12 0

8-7T 8 Texturized | 0,541 28.0 [0.713112.42| 2.3

8-7VL | 8 |Laree looualogoio7in1288| 27
V-groove

6-4N 6 Normal 0.523| 19.0 {0.634 | 7.25 0

6-4VL | 6 [Levee osag) o5 |0604]10.27] 3.02
V-groove
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