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SUMMARY QOF INVENTION

TECHNICAL PROBLEM

[0007]

Embodiments of the invention seek to provide a solar

cell and a solar cell module, featuring mitigated warpage of

a solar cell substrate against high adhesive strength of
distal portions of finger electrodes and possible electric
conduction of a finger electrode to a bus bar electrode even
if the electrodes are locally cut or broken, eventually
having iong—term reliability and high conversion efficiency,
and maintaining high output.

SOLUTION TO PROBLEM

" [0008]

Embodiments of the invention provide a solar cell and
golar cell module as defined below.

+3++  According to a first aspect of the present invention,

there is provided A-a solar cell comprising a semiconductor

substrate having at least a pn junction formed therein, a

muttipiiedesy—plurality of finger electrodes which are formed

in comb shape on at least one surface of the semiconductor
substrate, and a plurality of bus bar electrodes which extend
orthogonal to the longitudinal direction of the finger
electrodesg and are connected to the finger electrodesg,
wherein

each finger electrode of the plurality of finger

electrodes projects from the bus bar electrode to which they

are connected, in both directions orthogonal to the bus bar

electrode, and a first group of finger electrodes of the

plurality of finger electrodes which are connected to a first

bus bar electrode of the plurality of bus par electrodes are

spaced apart from a second group of finger electrodes of the

plurality of finger electrodes which are
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connected to a second bus bar electrode of the plurality of

bus bar electrodes extending parallel with the first bus bar

electrode, and wherein all adjacent longitudinal ends ef—

adjacent—two—or-—moreat each end of the finger electrodes of

each group of the plurality of finger electrodes connected to

eaeh—of the plurality of bus bar electrodes are eleetrically

connected teogether—byvia an auxiliary electrode, respectively

and all adjacent longitudinal positions at each location

along the length of the finger electrodes of each group of

the plurality of finger electrodes connected to one of the

plurality of bus bar electrodes, respectively, which is not

an end of the finger‘electrodes between distal portions of

the finger electrodes and the bus bar electrode are connected

via 2 to 10 additional auxiliary electrodes, whereby any one

finger electrode in each group of the plurality of finger

electrodes is electrically connected to a common bus bar

electrode of the plurality of bus bar electrodes via the

auxiliary electrode or any one of the additional auxiliary

electrodes and the other finger electrode in the same group

of finger electrodes.
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wherein

The solar cell ef—ttlas disclosed,

| 2

ends of adjacent two to four of the finger electrodes

connected to each bus bar electrode are connected together by

an auxiliary electrode.

= i & .
{t 1 Ly .
e . &G 0] i £
- i« Lo 0 o &= © o] o =
o] O TR B i U & -rH 0 © o Ir ~
B DI 4 ~ O q g n £ = O @ h
RIS R 4D ¢ O [N s 0O =. o 44 @
-eH mw D b pw Aw vw HH & %M i o ) n m
q H 4 4 oo ¢ L o-n - U 4
MWQ .ww 0 4 [N L oo wn| o 0 ©
I A L B N ) T (T ¢ B | G D tH & VI H B e o A o R
HoB VP ) B ) I R R L L 1 - 4P ol +H o)
Ko} 4] N o oy ) ] 0 ~H O + O -
4 by 4D b NiM w -4 wf ™ >
¢ 4O M o w4 oo % 3 woog @ 4l D
{ o b W O S s 1S RN () B i 3 G o Do A
{ e TR W S O | T TR ¢ TN TR R ()} H B et ™M O —~ u
i D ~H oh 5] ¢ -t 5 - < Y T \D © p
- ol n 2 & 4 S ouog o § o T S R« R
o ® Hoon 0 B - [ R ) . 0 SIS
d D YR I O TR )] * [T Son 0 T = &
5 o A OTI b ST SO ) B¢ H 1) I () N N« N T o)
P ER ) - D L A i [t i g M) N 2 R
~H 1B S () N 1} N O B ( T ¢ I 4 , ® 4 T o ©
I VIR ) B ) 4 A D D D HoG s o o (VR [y
g e D L o4& s s oAy D, RN S VR Y o ©
o O HERET B ¢ ] D ) S B B (] n c .
IS R - B O BT P D -eH oI ST R T S N T uly © @ -4 &
i b & 0w ow B & O a4 o - o B =T/, N
1F H 4P D - o SR R I VA ) N TR ¢ n 0 - )
h U j § 0w B VIR ¢ B ¢ q D @ 0 O 4 &
R MR -SR-S ¢ 4 & o % £ &S o T oo W
£ o0 W o§ O b T P T R I B [0} ~ O g H
)] $Q o2 (- o TR i n O o 4 0 D
~ W By U D@ d VI iR TR R D [ T wl £ U W
H D D o - O I (B ( 1 T oo g g C  -H U
T T SO BN ( PR SR 1S B D o W & M W @ IS} o o W
1P 0} P R ¢ B | B 1 o o0 P ~
sh O W oyl ) U v ww O - EUTEE L TR o ) Wi O w O 8w
o R R n I D A ud ES [ g RN D 0} ] T
4D o -H @& ¢ i ¢ o, HOREY] — >~ 0 W
~H RN O T, Py B VIR S @M S L — v o~ H g 9 ©
31 - 0y ~ o [6)] H o 14 3 ~rH ~H b [an — — ©
o S O#H o o ~ q fl o) ORI VIR 0] 4 @ H 4 T
() &P v d q v o4 P & ] m H o ©®© v A ~4 O
o O N1V ) B B O B ELR B O T ¥ TR o — ¢ W
TR (I TR B ( P ) B I () N Rin TR C I N R A ooy 800y ¥ O O
4 - & DG £ g { P TR (R TR | B B N g — © o] i
T W W o o I ) o - H ~ ® 4 U
& ho 4 B ¢ WoH By A { ] h @ 0O 0 @ u
3} ) [ ) g 0] ¢ 5 rH 4 ~ 4 0 Q. 0 @ ) [() P
e b U D @ eH N n 4 S g o o
b 4P ) ~H H .ﬂw i I ) 4 m.u Av ,ML_ m + m 2 oon o
NiH q i D7 A& & H Koy
T wm & H B - B D SHR 1 I « B PR ¢ J B = 8 «
LONEE TR ( DR < I S B X M IS B I - -
1D KON - 4 1V 1L B () B L )] 48 - 0] [ 9}
[ B S oo o - ~H g on g N ~
L] e 0 L T i I e W [ I R oo 0] 0] i
o L T, T v B B () SR BT O H BT B H W A D el K (0]
i i i AL N B B SRS P R O ¥ KONV O B S I 1 z = )
n (@] n < n
v i [a] (o]

1l series.

wherein their bus bar electrodesg are connected
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ADVANTAGEOUS EFFECTS OF INVENTION
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CLAIMS:

1. A solar cell comprising a semiconductor substrate
having at least a pn junction formed therein, a multipiieity—
plurality of finger electrodes which are formed in comb shape
on at least one surface of the semiconductor substrate, and a
plurality of bus bar electrodes which extend orthogonal to
the longitudinal direction of the finger electrodes and are
connected to the finger electrodes, wherein

each finger electrode of the plurality of finger

electrodes projects from the bus bar electrode to which they

are connected, in both directions orthogonal to the bus bar

electrode, and a first group of finger electrodes of the

plurality of finger electrodes which are connected to a first

bus bar electrode of the plurality of bus bar electrodes are

spaced apart from second group of finger electrodes of the

plurality of finger electrodes which are connected to a

second bug bar electrode of the plurality of bus bar

electrodes extending parallel with the first bus bar

electrode, and

wherein all adjacent longitudinal ends ef—adijacent—two

er—moreat each end of the finger electrodes of each group of

the plurality of

finger electrodes connected to eaeh—one of

the plurality of

bus bar electrodes are eleetriecally

connected fegeth

and all adjacent

r—byvia an auxiliary electrode, respectively

longitudinal positions at each location

along the length

of the finger electrodes of each group of

the plurality of

finger electrodes connected to one of the

plurality of bus

bar electrodes, respectively, which is not

an end of the finger electrodes between distal portions of

the finger electrodes and the bus bar electrode are connected

via 2 to 10 additional auxiliary electrodes,

-23-
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2. The scolar cell of claim 1, wherein the additional

auxiliary electrodes are equally spaced between the distal

portions of the finger electrodes of each group of the

plurality of finger electrodes and the bus bar electrode to

which the finger electrodes are connected, respectively.

3. The solar cell of claim 1, wherein the additional

auxiliary electrodes are provided in a region that is

deviated from an intermediate point between the distal

portions of the finger electrodes of each group of the

plurality of finger electrodes and the bus bar electrode to

which the finger electrodes are connected toward the distal

portions of the finger electrodes, respectively.

4. The solar cell of any one of claims 1 to -3 wherein

each of the finger electrode of the plurality of finger

electrodes has a width of 30 toc 120 pm.

85. The solar cell of any one of claims 1 to 74 wherein

the auxiliary electrode has a width of 30 to 500 pum.

-2524 -



10

15

96 . A solar cell module comprising a plurality of solar

cells as set forth in any one of claims 1 to 8-5 wherein

their bus bar electrodes are connected in series.

7. A method for manufacturing a solar cell, comprising

steps of:

gcreen printing a conductive paste containing silver

powder, glass frit, organic vehicle and organic solvent on a

semiconductor substrate at a time using screen printing plate

having electrode pattern of a solar cell of any one of claims

1 to 5, and

firing to form bus bar electrodes, finger electrodes,

auxiliary electrodes and additional auxiliary electrodes of

any one of claims 1 to 5.
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