
SUMMARY OF 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 long-term reliability and high conversion efficiency, 

and maintaining high output. 

SOLUTION TO PROBLEM 

[0008] 

Embodiments of the invention provide a solar cell and 

solar cell module as defined below. 

[1] 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 

multiplicity 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 a second group of finger electrodes of the 

plurality of finger electrodes which are 



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 e#— 

adjacent t'^e-ef-ae^eat each end of the finger electrodes of 

5 each group of the plurality of finger electrodes connected to 

each—of the plurality of bus bar electrodes are electrically— 

connected feogefche-r by via an auxiliary electrode, respectively 

and all adjacent longitudinal positions at each location 

.along the length of the finger electrodes of each group of _ 

10 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 

is 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 

20 of finger electrodes. 
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+3+ The solar cell ef—M-as disclosed, wherein longitudinal 

ends of adjacent two to four of the finger electrodes 

connected to each bus bar electrode are connected together by 

an auxiliary electrode. 

5 +3^ The s-e-1 a-r —ec 11 of—Bd—w^reMar-a^Hr adjacent l&Ra-ife-ud-i-Harl--

eaete • of fcfee—e4eeferodes eeaaecfeed fee—earehr-^u^—baa?— 

e-3reefea?ede arc oefiHectcd -fcegcther by—aa—auxiliary c4reetrodc . 

444- The &e-lar—eel-l---ef any one—of [1]—fee—[-3^—wfee^eiH^fehe— 

e3reefe3redee—p^?ej cct feea the b^s—ba^—er^eetrod-c fee—wh-i-eh-

10 fe-hey arc eeaaectcd,—i-a—eppoaite-d^cctieno ejrfefaegeaa^—fee-fehe— 

bus -bar—e-1 cctrode-?—and ~a-fe -eaeh—o# fe-he--eppo&4fee ends of the— 

#ireger e^eefe^e^e-s-^eej-e-etlng— the b^s—baa?—eleefe-gedei— 

leRg-it^-di-Bal endrs—of aaj-a-eent f inger—e4reetrodes—ar^e— 

e4eeferically eenncctcd—feegefehcr by an aiixi-l-i-a-^y^-ejieefeeede-r-

15 4-5-3—:—The—eelar cell of aay-ene of—Br]—fee—h44—wherein at a 

poe-i-felon othe-r--fehan the—leflrg4^feudAfiarl-^nd of - the f^Rger--

electrode-Si—ad-j-aeenfe f inges?—e^re-etrodco—eeHReefeed to a common 

feurS-^a^r—eieet3?ede—a^ee—eieet3?ieailry-eeBaeefeedr-%y—aaefehe^— 

au>:4-Mai~y- e-leeferode ex--t-ending-e-rifehogonal • to 

20 direction—of: the finger cleefejeodcG, 

4^3 The selar cell—ef—^—wheagei:-n- • • 1 t-e—l-O—au^i-l-i-a^y— 

e 1 eet r odesa-re -p-rov i d o d -afe—a - po s i t-ien etcher t han t he 

longirfeudinal ead of the—f-ingcr electrodes. 

4J?4- The solar cell ©#—aey—eae-ef—[i]—fee [•••&•]••• as disclosed 

25 wherein the finger electrode has a width of 30 to 120 |j,m. 

4-84- The solar cell as disclosed of any one of—ti-3—fee—R4-

wherein the auxiliary electrode has a width of 30 to 500 fj,m. 

4-94- A solar cell module comprising a plurality of solar 

cells as disclosed as—sot f o3efehr~-i.n any one—ef—M—fee—[-84-

30 wherein their bus bar electrodes are connected in series. 

ADVANTAGEOUS EFFECTS OF INVENTION 

[0009] 
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CLAIMS: 

1. A solar cell comprising a semiconductor substrate 

having at least a pn junction formed therein, a imrirfeiplicity •• 

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 bus bar electrode of the plurality of bus bar 

electrodes extending parallel with the first bus bar 

electrode, and 

wherein all adjacent longitudinal ends e-f adjaccBrfc—fcwe— 

&£• moreat each end of the finger electrodes of each group of 

the plurality of finger electrodes connected to each one of 

the plurality of bus bar electrodes are e-leetricaM-y— 

connected -fcegefche*?—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, 
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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. 

3-T- ¥h^~-se4rar Ce3rlr-e>#—elaim • ''Ir^Ksrein'-SreHg^H&a^^tarl ends • e#-

ardj-a^eafe-~-trwe-^te---#eu^—e^^the----f ingcr ejbeefegedeQ—eeaneefee#—fee— 

eaeh- bus bar clcct:gede—-arc connected together by as-auxi 1 iary-

eleetaeede-^ 

3- . The so 1 ar—ee-1-1 of claAm 1 wher-eiaccnt 

lr€»fi^-i-feradirnarl-—e-Kds of the finger ejreet^edco connected—-fee- each" 

feuro bear clcctrede—a-re coHaeefeed togofchesMay—aa—auxiliary— 

-eieetaeed-e-^ 

4— . The-selar ee3r3r~-e# any eee—e-f claims—3—wfeeroin the— 

f-i-nger' elecfaeedes projeet from fehe-^HrS^ar electrode- -t-e- whieh 

they ax~e—eeftnccted-;—i-n- oppooirfec directiono orthogonal to the-

btts bar clcefe^e^e-?—asd—afe eaehr-ef- the opposite'-ends e-f the 

-f-i-nge-r—el-c c t rodea p-ro j c c ti ng- f ram the-^us—ba^r-e-3r&efc^reder~-~ 
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-3reRg4rfcttefeia3^-&nd o of ad-j-aeea^-M-figer elceferedes-ea?e-

e-l-eeferica 11 y conHeefced-^fcegether by—as auxiliary clecfarede-v 
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25 

The oojra^e—C'Cll o#—any one of claims—1 to—4—at a-

pesition other than the longitudinal • end of the finger 

elreefejeedes-r—a^-j-areearfe--#3r«^&r c 1 c g&gedea-eeftReeted to a eerctmeR— 

bug—bar cleet^odc arc clcctric-ally connected by aaether 

a^Hrlrirar3py^lectred^-^xtendr3rflg^-egfehegeflar3r--fee--:thc longitudinal -

efeceetion &#—fefee—f4rB?ge^-~eiee«rede-E^ 

€-. !Hae—S€4ra3^-ee44r of' -elraim 5 -vfherei-n -1- fe-e- 10 abea^y^ey---

ejreefe^ed&g--ar3?c prev4rded—ar^^-f>€»eirtiren other fchaH—fefee— 

longitudinal end—ef the -M-nger e-lee-faeoele-s--.-

2. The solar 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 3 0 to 12 0 um. 

•8-5. The solar cell of any one of claims 1 to •?—4 wherein 

the auxiliary electrode has a width of 30 to 500 um. 
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•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: 

screen 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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