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10-2010- 0122380, filed on Decenmber 3, 2010, 10-2010-0125294, f1Ted on
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supply 25electricity necessary for trains. The tree-shaped sol ar cell
nodul es can be installed along a road or street as street trees, utility

Dol art ol o a1 S e st &l ed al ong or “ar o foays, roserval
g or ar ound wat er ways, reservolrs,
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solar cells in the form of trees for easy installation and solar power generation at various
places.

The tree-shaped solar cell modules can be installed in the yards or gardens of

15  houses or the rooftops of buildings to provide green zones and electricity necessary for the
houses or buildings.

The tree-shaped solar cell modules can regularly be arranged along the center
regions, boundary regions, or ridges of rice paddies, fields, or orchards for solar power
generation, and since the tree-shaped solar cell modules can function as wind blocks, crops

20  can be protected from typhoons and the like. For example, falling of crops or fruits may
be prevented when a typhoon blows.

The tree-shaped solar cell modules can be installed like trees at regular intervals in
a large farm for generating electricity without affecting farrhing.

The tree-shaped solar cell modules can be installed along a railroad to supply

25  electricity necessary for trains.

The tree-shaped solar cell modules can be installed along a road or street as street

trees, utility poles, streetlamps, antennas, and traffic lights.

The tree-shaped solar cell modules can be installed along or around waterways,

reservoirs, lakes, or dams for converting sunlight into electricity.



2 The tree-shaped solar cell nodules can be installed between trees
on a nountain wthout having to renove trees fromthe nountain. In
addition, the tree-shaped solar cell nodules can easily be installed on a
nountai n sl ope which is too steep to plant crops so that such a steep
nount ai n sl ope can be valuably used. 5The tree-shaped solar cell nodul es
can be installed like trees in a desert2for solar power generation. In this
case, since the tree-shaped sol ar cell nodules function as w nd bl ocks,
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e the rooftops of small buildings, large areas developed from mountains, foreshores, or
deserts for solar power generation.
Panel type solar cell modules of the related art have several disadvantages. First,
20  although solar power is a kind of new regeneration energy, green areas are destroyed when
mountains are developed for installing panel type solar cell modules, and the marine
ecosystem may be damaged if panel type solar cell modules are arranged on a foreshore or
sea. As a result, solar power cannot be green energy because green areas are destroyed to
install panel type solar cell modules.
25 If such panel type solar cell modules of the related art are installed in a desert, the
power generation efficiency of the solar cell modules reduces due to the high temperature
of the desert.

After installation, such panel type solar cell modules are sloped and oriented in the

same direction. Therefore, the solar cell modules can not be efficiently operated according



5 Background Art The present patent application clainms priority of
the followi ng patent applications: Oiginal Application, Priority
Application 1, and Priority Application 2. ORI G NAL APPLI CATION Title of

I nvention: Tree-shaped sol ar cell nodul e, 10Korean Patent Application No.:
10- 2010- 0122380, and Filing Date: Decenber 3, 2010. PRIORI TY

APPLI CATION Titl e of Invention: Tree-shaped solar cell nodul e, Korean

Pat ent Application No.: 10-2010-0125294, and Filing Date: Decenber 9, 2010.
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Tree-tgype sol ar power generator, Korean Patent Application Publication No.:
10-2011- 0030392, Publication Date: March 23, 2011. [Literature 3] Japanese
Pat ent ApBahckgxvamd Alrtii d- Open Publ i cation No.: 2004- 281788 (COctober 7,
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ORIGINAL APPLICATION Title of Invention: Tree-shaped solar cell module,
10  Korean Patent Application No.: 10-2010-0122380, and Filing Date: December 3, 2010.
PRIORITY APPLICATION Title of Invention: Tree-shaped solar cell module,
Korean Patent Application No.: 10-2010-0125294, and Filing Date: December 9, 2010.
PRIORITY APPLICATION Title of Invention: Tree-shaped solar cell module,
Korean Patent Application No.: 10-2011-0056552, and Filing Date: June 11, 2011.
15 Patent applications searched at Korean Intellectual Property Rights Information
Service (KIPRIS) are listed below.
[Literature 1] Title of Invention: Leaf solar-cell equipped tree type electric power
generation system, Korean Patent Application Publication No.: 10-2010-0047999,
Publication Date: May 11, 2010.
20 [Literature 2] Title of Invention: Tree-type solar power generator, Korean Patent
Application Publication No.: 10-2011-0030392, Publication Date: March 23, 2011.
[Literature 3] Japanese Patent Application Laid-Open Publication No.: 2004-
281788 (October 7, 2004).
The three applications are listed as reference.
25
SUMMARY OF INVENTION
Technical Problem
The present invention provides solar cell modules in the form of a branch module,

a trunk module, and a tree-shaped solar cell medule in which the branch module and the



4 trunk nodul e are conbi ned. The tree-shaped sol ar cell nodul e can

al so be used as a utility pole and a streetlanp, and the tree-shaped sol ar
cell nodul e does not include a structure that can be easily swing by w nd.
5 Solution to Problem A triangul ar branch nodul e i ncludes: a
triangular frame forned of a material such as netals, concrete, wood,
ceramic materials, and plastics and hav4ng a |l ength of about 2 mto about 3
m and solar cells are attached to the three sides of the triangular frane.
10A t r unkirynkduodul¢ arslogdinedn oct agonal frame having a | ength of about 6 m

to about 10 m and solar cells attached to the eight sides of the octagonal
frame. Alhe sreprghapedt wlaregll cugdulie can adse ﬂeve usRd %Sre.rnéﬂmsm?ee and a
provi ded
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t he trlaﬂﬂﬁ%ﬁgﬁ@ﬂfﬁgﬂg dul e can be fixed to the trunk nodul e. The

triangul ar e or the trunk nodule may include a polygonal or
circulsar franme such as a triangular franme, a quadrangular frane, a

pent agonal frane, a hexagonal franme, a heptagonal frane, and an octagonal
frame. | rSdlagon to Brgpdémr branch nodul e or the trunk nodul e, an assenbly
space region is 20 fornmed in each side of the polygonal or circular frane

such as a tri afguangularbsnsh modylemchidgsiladriangwarelrarge frrmed gd aanaterialpach 5
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circul ar rane sucC as a ri anguflar rane, a quadsrangu ar rane, a 25
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frame. A wre accommodation groove Is forned I n the assenbly space
regi on sold fMaindblae selBaitable=das tiangglt sideeb€the.octagonal frame.

A fixing plate that can be fixed to the trunk module is provided on an end of the
triangular branch module.
Nut holes are regularly formed in a lateral outer side of the trunk module so that
15  the triangular branch module can be fixed to the trunk module.
The triangular branch module or the trunk module may include a polygonal or
circular frame such as a triangular frame, a quadrangular frame, a pentagonal frame, a
hexagonal frame, a heptagonal frame, and an octagonal frame.
In the triangular branch module or the trunk module, an assembly space region is
20 formed in each side of the polygonal or circular frame such as a triangular frame, a
quadrangular frame, a pentagonal frame, a hexagonal frame, a heptagonal frame, and an
octagonal frame so that solar cells can be easily attached thereto.
In the triangular branch module or the trunk module, an internal cavity is formed in
the polygonal or circular frame such as a triangular frame, a quadrangular frame, a
25  pentagonal frame, a hexagonal frame, a heptagonal frame, and an octagonal frame.
A wire accommodation groove is formed in the assembly space region so that
wires can be arranged therein.
Penetration holes are regularly formed in the wire accommodation groove to

connect the wire accommodation groove and the internal cavity.



Penetration holes are regularly forned in the wire acconmodati on groove to
connect the wire accommobdati on groove and the internal cavity. 5

When a solar cell is attached to the assenbly space region, wires of the
solar cells are arranged in the wire accommodati on groove and i ntroduced
into the internal cavity. After solar cells are attached to the

assenbly space region of the trunk noduje, the triangular branch nodule is
fixed to the nut holes formed in the lateral outer side of the 5trunk
modul e, so as When@rsolaa celf @eat@ﬁhqsb@ the lassembly $pan@mgl@l, wires of the sptlarigelly pol e
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the triangu ueo e tree ape nodul e so that
t he tree- ghaPRIdHe) Raste fdrnmDEed-shapBy sdl@t ceBlagddue. SWUNg by wind. 15

Advant ageous Effects of Invention The tree-shaped solar cell nodule
can be install Aditllitkpok drosermpand anraylsmhatﬂ mayl borattactetige mnsipppepartion of
nmountain w thout reclamation or |eveli When installing the

t r ee- shapdd tsgishapedsplar geJlimodulg so éhqﬁﬁleﬁnttr%@'rshamd solay ogH meadadeseanalsogerusggy e

trees around the t[?ee shaped solar cell nodule as long as the trees
i nter f er 2@ YHIBHPKe tree- shaped sol ar cell nodule. That is, forests can be

conserved. ' 13194 AIASAESFAMY A S08of 15! afiuil) AbhAHIR joygd the

tree-shaped so ere tree- s

sol arm?elhserfﬁéitﬂaﬁgu1af9raha§ﬁlahﬁ1@qss%&ézmpsed for farmng. That is, the
tree-shaped sol ar cell nodul es can be harnoni zed with the sur r oundi ng

envi ronment s aBedfghapedgeize celld 48 nenacigyed Muthe etangdhy\bench hediilk e tishage d
solar cell nodules are installed in a desert, since solar cells are distant
from t he ghapeheglasedlbmogaose thasghe eneedshaped isglar eeld moidlecmeyl nply eagdp tswangral
heat, and thus efficiency reduction cased by high tenperature can be

pr event edby wind.

15  Advantageous Effects of Invention

The tree-shaped solar cell module can be installed like a tree on sunny flatland or a
steep slope of a mountain without reclamation or leveling.

When installing the tree-shaped solar cell module on a mountain, it is unnecessary
to remove trees around the tree-shaped solar cell module as long as the trees interfere with

20  the tree-shaped solar cell module. That is, forests can be conserved.

Since grasses can grow on the field or flatland around the tree-shaped solar cell
module, the field or flatland where tree-shaped solar cell modules are installed can be used
for farming. That is, the tree-shaped solar cell modules can be harmonized with the
surrounding environments as new regeneration energy sources.

25 When the tree-shaped solar cell modules are installed in a desert, since solar cells
are distant from the ground, solar power regeneration is less affected by geothermal heat,
and thus efficiency reduction cased by high temperature can be prevented.

The tree-shaped solar cell modules of the present invention can be installed in a

region of China suffering desertification for weakening wind, reducing transfer of sand,



The tree-shaped solar cell nodules of the present invention can be
installed in a region of China suffering desertification for weakening
wi nd, reducing transfer of sand, 6 and form ng environnents suitable for
growi ng plants. Brief Description of Draw ngs FIGS. Ila, Ib, and Ic
are a perspective view of a triangular branch nodule 100, a
5cross-sectional view of a triangular fganme 10, and a cross-sectional view
for explaining assenbly procedures of solar cells 18. FI GS. 2d, Z2e,
2f, and 2Zgddemmiag gayispeesmiysuitgbleiorgrowinguplamtangul ar branch nodul e 110, a
perspective view of a rhonbus branch nodul e 120, a cross-sectional view of
a quadrangul ar frane 10a, and a cross-sectional view for explaining
assenbly pr.ocedur.e 0si Ie solar cell nodul es 22. FI GS. 3h and
3k are alg es§5‘8?'|°8r?§ Y™ES0f a hexagonal frame 10b and a
Cross-section I [ I | ar
?*ZIG\§ ‘M’ ftp ngg agém pggp@aﬁﬁr(i W off aocﬁgxqgfr ﬁsorgﬁchsﬁlg@hg 159 a?‘

cell nodul es p are a perspective view o
circulsar Qpanebticidwiey $8Q. trlarl%Qﬂaﬁsﬁarﬁ@QO| b cYdsgWe@fonal G1|eﬁv0f<b|r%&plfa[rﬁﬂi? 10d,
and a perspective view for explaining 15assenb|y procedures of sinple solar
cel I nodudsssni§ grocedures ofdoB.ceBg 1@nd Sr are a plan view and a perspective
vi ew for explaining assenbly procedures of a triangular pillar 40, nodul e
auxil i ary fran%lﬁssg %@ﬂsmﬁipf&a@cﬂ Bﬁrsmeétwe mwwfe%qlzaziraqu@sbr% dreiwde are

a plan view and a ers ecti X p assenbl y 20 roced es of
a tri angul! gr ap?qrffpgg le&’nailéd en uspﬁ 5‘5‘1%{“ - ﬁﬁ?ls%s%éf WE}%‘IVIO nbdul es
11: hr%%%%éufr%g l&( hd% Fo lS%Qtl(y a Wve @xp;ﬁ%nﬁl%e %én\ﬁﬁ?[r;g) d&ﬁ\é’d&% of

explalnlﬁb ass ocedures”of ‘an oc agona e auxiliary

framgg SanngoﬁhgghgmggkggzcelI modul es 22. FIGS. 8w and 8x are a
pl an view ahd a perspective view for expl aining assenbly

FIGS. 3h and 3k are a cross-sectional view of a hexagonal frame 10b and a cross-

sectional view for explaining assembly procedures of simple solar cell modules 22.

FIGS. 4m, 4n, and 4p are a perspective view of a circular branch module 130, a

cross-sectional view of a circular frame 10d, and a perspective view for explaining
15 assembly procedures of simple solar cell modules 22d.

FIGS. 5q and 5r are a plan view and a perspective view for explaining assembly -
procedures of a triangular pillar 40, module auxiliary frames 50, and simple solar cell
modules 22.

FIGS. 6s and 6t are a plan view and a perspective view for explaining assembly

20  procedures of a triangular pillar 40, angled end parts 55b, and simple solar cell modules 22.

FIGS. 7u and 7v are a plan view and a perspective view for explaining assembly
procedures of an octagonal pillar 40c, module auxiliary frames 50, and simple solar cell
modules 22.

FIGS. 8w and 8x are a plan view and a perspective view for explaining assembly

25  procedures of a circular pillar 40d, module auxiliary parts 50b, and simple solar cell
modules 22.

FIGS. 9y and 9z are a plan view and a perspective view for explaining assembly

procedures of a circular pillar 40d, module auxiliary frames 50b, and simple solar cell

modules 22¢.



25procedures of a circular pillar 40d, nodule auxiliary parts 50b, and
sinple solar cell nodules 22. FIGS. 9y and 9z are a plan view and a
perspective view for explaining assenbly procedures of a circular pillar
40d, nodul e auxiliary frames 50b, and sinple solar cell nodules 22c. 7
FIGS. 10al and 10bl are a plan view and a perspective view for expl aining
how a sinple solar cell nodule 22 is atyached to a branch nodul e single
frame 60. FIGS. 1l1cl and 1 Idl are a plan view and a perspective view for
expl ai ni ng howiSyglel sl &9blcat la plodvicesand 2 parspeativeacibedot explaibingriow aodul e
dual frane 60a. 5FIGS. 12el and 12f1 are a plan view and a_perspective view
for expl alPKgoksReld meduls 224 attached fo arprark gogple singleframe ﬁ@g t opa branch

nodul e nul ti pl 60b. .F] GS. 13gl.and 13hl are.a plan.vi ew and

o spect L ve vi B6% GTELZRE 11 &5 w8 4iSY apt & oot B e ipisrae S0 Ry
attached ¢ f%? [ ansparent view
show ng h%f\?lvpge %gﬁggﬂn@gﬁé%%@cﬁxe @g&zgl lﬁg@ée %g@@gﬁdé%bw |l i nes 89
extendj ng fronprsd.iing] RAd 11288afa PR VA Bnda REPetidledvitw fbh exglhRupdhow! G
15 is a transparent view showing a lightening rod 1 attached to an end
portion 83mpfe dolee ctl widulee@llaee AGRBhadhiochbrasch madde tmltigie fhae&0B5 as shown
in FIG 14. FIG 16 is an enl arged perspective view show ng a portion of

the trunk noduF&$d8gl endsl3hlzare plan view adaperspestive viewstian perlaissigdioveal |

nodul e 4 in which rh
ure Ogrnlpﬂ: solal.r%ell rmo(()im)e%%d is attached to a branch module curve frame 60d.

FIG. 14 is a transparent view showing how a trunk module 200 is fixed to a base
10 85 and how lines 89 extending from a line part 88 of the base 85 are laid in the ground.
FIG. 15 is a transparent view showing a lightening rod 1 attached to an end portion
83 of the trunk module 200 which is fixed to the base 85 as shown in FIG. 14.
FIG. 16 is an enlarged perspective view showing a portion of the trunk module 200.
FIG. 17 is a view showing a tree-shaped solar cell module 400 in which rhombus
15  branch modules 120 are attached to a trunk module 200.
FIG. 18 is a partially enlarged view of FIG. 17 showing the rhombus branch
modules 120.
FIG. 19 is a perspective view for explaining how branch coupling parts 90 are
attached to the trunk module 200.
20 FIG. 20 is a perspective view showing the trunk module 200 of FIG. 19 after the
branch coupling parts 90 are attached thereto.
FIG. 21 is a perspective view showing rhombus branch modules 120 attached to
connection portions 92 of the branch coupling parts 90 shown in FIG. 20.
FIG. 22 is a view showing a tree-shaped solar cell module 500 assembled using
25  branch coupling parts 90.
FIG. 23 is a view showing one-piece supports 35 and fixing plates 36 for attaching
branch modules to a trunk module 200. |
FIG. 24 is a perspective view showing a tree-shaped solar cell module 600 having

electric pole crossarms 2 for being used as a utility pole, traffic lights, streetlights, or the



15 branch nodul es 120 are attached to a trunk nodul e 200. FIG 18 is
a partially enlarged view of FIG 17 show ng the rhonbus branch nodul es
120. FIG 19 is a perspective view for explaining how branch coupling
parts 90 are attached to the trunk nodul e 200. 20FIG 20 is a perspective
vi ew showi ng the trunk nodule 200 of FIG 19 after the branch coupling
parts 90 are attached thereto. FIgs 21 is a perspective view show ng
rhombus branch nodul es 120 attached to connection portions 92 of the branch
coupling g ts 90 shown in FIG 20. FIG 22 is a view showi ng a
tree-shaped solar cell nodul e 500 assenbl ed using 25branch coupling parts
90. FI G F183 254s a vigveshosyiegn Hge-shpep selaecdlimpdile 58 5n whightloyerppty| at es
36 for at hi.ng .branch nodul es to,a trunk nmodul e 20Q. Fl 4 1is a
per spect | Vo TaYIBEy IO 118V et i Fkt Je PR APl 7690 budbenadlR A% o
electric I i . thld t i Lghts,
streetli gl%%kst ?mg rh?%ﬁﬁgw%l %P{?ggte%g@ lﬁ%dpoggm?ls%a{h\%{l 1téé\/(\él3 gh%(lt)s\?\far?gﬁegf) {ltr iglet!1 zhéhaped

sol ar scel iR Uhitibod 1ish thit&bshhpQVRRRELR nfodultdyI NG stroétqfdRahs waNi ties are
fixed to fixing portions 78 of a trunk nodul e 200 at positions higher than

a predet erm neHIGOWHk 1 and i26ndnars @ pdrgpective @iemoof 8 trearshiyedpslari celltthedule
Sinternal cavities to use the tree-shaped solar cell npbdule 650 as street
trees as Vi and a partiallyriniggedpirgpestive viswiofartsanchpeedietdld.ve vi ew of a
tree-shaped solar cell npdule 700 and a partially enl arged perspective view
of a branch noblér% 271aband 27pl argp Eerspective VigTyoby fee-ghaped Splar pdwle 7{0 ew of

a tree shaped soliy_gell, mudul e 740,709 .RAbARNL Ysen! ar ged perspecti ve
10 FIGS. 28q1 and 28r1 are a perspective view of a tree-shaped solar cell module 720
and a partially enlarged perspective view of a branch module 160.
FIGS. 29s1 and 29t1 are a perspective view of a tree-shaped solar cell module 730
and a partially enlarged perspective view of a branch module 170.
FIG. 30 is a plan view showing the tree-shaped solar cell module 730.
15 FIG. 31 is a perspective view showing a tree-shaped solar cell module 730 to
which more branch modules 170 are attached.
FIG. 32 is a plan view showing the tree-shaped solar cell module 730 of FIG. 30.
FIGS. 33t, 33u, and 33v are views showing trunk modules 200 to which branch
modules such as triangular branch modules 100, quadrangular branch modules 110,
20  rhombus branch modules 120, and circular branch modules 130 are respectively attached

in an upward pattern (FIG. 33t), a horizontal pattern (FIG. 33u), and a downward pattern
(FIG. 33v).

Description of Embodiments

25 Configurations and embodiments of the present inﬂlention will now be described
with reference to the accompanying drawings. FIG. la is a perspective view showing a
triangular branch module 100. The triéngular branch module 100 includes a pillar frame
such as a triangular frame and solar cells attached to three sides of the triangular frame for

generating ele'ctricity from sunlight. Such triangular branch modules 100 will be disposed



10FI GS. 289l and 28r1 are a perspective view of a tree-shaped sol ar cell
nodul e 720 and a partially enlarged perspective view of a branch nodul e
160. FI GS. 29s1 and 290 are a perspective view of a tree-shaped sol ar
cell nmodule 730 and a partially enlarged perspective view of a branch

nodul e 170. FIG 30 is a plan view showi ng the tree-shaped sol ar cell

nmodul e 730. 15FIG 31 is a perspective ovi ew showi ng a tree-shaped sol ar
~cell nodule 730 to which nore branch nodul es 170 are attached. FIG 32 is a
pl an vi evarsimol trgnk e dulee200s(dagmibed datar) and|fixeddd uhetrugo medulel 200 B trég GS.
33t, 33u, and 33v are views show ng trunk nodul es 200 to which branch

nodul es dwenehassq ¢ tademn afreenshansd spiaterlb®odwe, quadrangul ar branch nodul es -

resheoti vely SRUERBIOFIONN bakarth [t ringencradst) o f SR Bt or n
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25Configurations an I ment € present invéntion ei no
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perspective view showi ng a triangular branch nodul e 100. The triangul ar

branch notuh as dihinuim laudietirdessistdelra deramie rsaterdial asclaad glassradl avncreteamesirand
solar cells attached to three sides of the triangular frame for generating
el ect ri cisugh ay plastiesinghvinybiesin, and gambinationy therepl: nben weodimay b psedder

di sposed _ 9 around, a trupk ule 200 (descgribed |later) and fixed to the

t runk modareingdes friapgulay E@gﬁﬁnéﬁ%g Udzpaylar ?ramedférhs iowe@?gﬂ%ﬁa@a, QPCEHe cel |
nodul e. . . Referrin F] GS, | . . r fr 10 of
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for formng the triangular frame 10 include metal such as al um num and

st ai nl essrigh@edr, frén€ 0 amlyCbeTREREd Rlithsiwhtefgodf aRst Ardvafanesding, andaaigdt such
as plastic resin or vinyl resin, and conbinations thereof. Even wood nay be

used for gdroofingws wdle triangular franme 10. If the triangular franme 10 is
formed of concrete, concrete including cenent may be put in a nould
t oget her wit h Asembli $1aag) regaanss i2aasslargecas possiblecse formed by recessing the three

sides of the triangular frame 10 by 5 mm to 10 mm so as to attach solar cells thereto, and

15  both sides of each corner 11 of the triangular frame 10 protrude as jaws 13 because of the
relatively low assembly space regions 12. The jaws 13 protrude away from the assembly
space regions 12.

An internal cavity 16 is formed in the triangular frame 10. In the drawings, the
internal cavity 16 has a triangular shape. However, the triangular frame 10 may have a

20  circular or polygonal internal cavity 16 or may be solid without any internal cavity 16
according to manufacturing processes. In the present invention, the internal cavity 16 may
be useful for arranging wires, and the shape and size of the internal cavity 16 may be
determined according to a material used to form the triangular frame 10 so as to maintain
the strength of the triangular frame 10.

25 At least one wire accommodation groove 14 having a depth toward the internal
cavity 16 is formed on each of the assembly space regions 12 so that electric wires can be
arranged in the wire accommodation grooves 14 when solar cells are attached to the
assembly space regions 12.

Penetration holes (not shown) connecting the wire accommodation grooves 14 and



10 reinforcing bars, wires, and wire neshes. If the triangular frame 10 is
formed of wood, the triangular frame 10 may be treated wth a waterproof
agent for waterproofing and insect proofing as well. Assenbl y space
regions 12 as |large as possible are fornmed by recessing the three sides of
the triangular frame 10 by 5 nmto 10 nmso as to attach solar cells
thereto, and 15 both sides of each conper 11 of the triangular frame 10
protrude as jaws 13 because of the relatively | ow assenbly space regions
12. The jthadntemaheayity J@earavesylarly amapged dsthe ingih élp%l@n%gh%ﬁﬁ@nglﬂar frame  An

internal cavity 16 is formed in the tri r fra W ngs,
the interHalt aezﬁnlw @f@%%ﬂﬁam F%S’Hﬁlﬁleé‘fla?g’g%gp@et rantc éﬂqJ;ﬁ?eaﬂ@fﬁfoa?g
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arranging wre and the shape and size of the internal cavity 16 nay be

det er i neghoaesadh ik inferial KBYG | dhroiBdhd perdeattidr hgled.r i angul ar franme 10 so
as to maintain the strength of the triangular franme 10. 25At |east one wire

acconmodat i on grﬁmngImﬂeﬁﬂvmngowddbpnhntgmhpﬁchmegubrﬁahwcdbseymﬁﬁhcs
formed on each of the assenbly space regions 12 so that el ectr|% xﬁres can
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cells are attached to the assenbly space regions 12, wires of the solar

cel | s canthbdixaigplaged. from t he wire acconmodati on 5grooves 14 to the

i nt ernal cavitg 16 through the penetration holes. A fixing plate 24
i s provi ded onSiape ¢hedfiving tiate t24i iarvgticatly theddvandl Gixed te Heet owthide tof ithergfunkar
frame 10 can be fixed to th out5| e of the trunk npdul e 200 escri bed
later) | .wedtéegpa%ﬁab&@zcﬁa ﬁ]e gartg(sl b eammls m@wn@ﬂ@pwlﬁi%%% tal 24
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pla

the fiXxing nce t ixing plate 24 is vertically held and

fixed to the oph&bfdge AihehiiBe Er[dﬁ@ﬁlaﬂﬁfiﬂl:l@n%@ﬁle' 1008is atthdhRA &6 thel thenk! mbauigul ar
frame 10 can be p05|t|oned upwardly, horizontal, or downwardly according to

t he assenddd, nige position @fittle diangalar branclo nodnke IOOxaangaepddgaIstedalpvmndt Hosizbetalk i xi ng
part 26 of the triangular frame 10. Therefore, when the triangul ar
branch noeudevmeggd; s ﬂ%@h@@pp@renm@at therrivgleoefithe toggular heansbsnedwa 180 t he

trlangula nch 4 é can b usled upwar d, ontal , or
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When the triangular branch module 100 provided by attaching solar cells to the

triangular frame 10 is assembled to the trunk module 200, the three sides of the triangular
frame 10 can be positioned at 0, 120, and 240 degrees, or 60, 180, and 300 degrees. That
is, the three sides of the triangular frame. 10 can be positioned in predetermined
25  orientations within the 360-degree range by adjusting the orientation of the fixing plate 24
so that simple solar cell modules 22 attached to the triangular frame 10 can be oriented to

. receive sunlight effectively.
The fixing plate 24 is a plate that can be fixed to the trunk module 200, and for this,

fixing holes 27 are formed through the corners of the fixing plate 24.



20(180 degrees) of the trunk nodule 200 that will be installed vertically
like a tree trunk. When the triangular branch nodul e 100 provi ded by
attaching solar cells to the triangular frane 10 is assenbled to the trunk
nodul e 200, the three sides of the triangular frame 10 can be positioned at
0, 120, and 240 degrees, or 60, 180, and 300 degrees. That is, the three
sides of the triangular frame 10 can bgjipositioned in predetermned 25
orientations within the 360-degree range by adjusting the orientation of
Uhe fixing pl akewhd lide QiaforsiApiheouhl e ewbidr Pstion &F G Gxinacried 2 it he
triangul ar fraqg lg can be ori?gted to receive sunlight effectively.

The fi xi iPPpFAeEtodie iiergalgadity Io-hat can be fixed to the trunk nodul e 200,
cand for this, fixing .holgs 27, are;,f t hr th I § Xi ng
olate 2a 11 PROEUYREALREEG FIFRS M Iat PLABIRRL P2 Bs Bt (e
fixing pligtige e §cc8191lﬂg)%§1t8i@rg gfo%v&sh?é} b eeNBterfzA\caly 16-and come &l GRUEE

wires 20 of solar ce the sinple solar cell” nodul es 22 are arranged
in the withe vifCwRRS af iHRMxGHOAMRS24L AT éledthe Wikt 20 RmipaMitithirolfh aRAve®O e
out through 5 the wire hole 25 of the fixing plate 24. The electric wres
20 comi nghadei25t wilbog behecfanirede tha$ eoiectipn [wirsswdheanded epnmedtiom phsg 31 is
connection wires 30, and a connection plug 31 is attached to the ends of

t he connetitachsd igitheendsef the connectiopwirasedOer awi ngs showi ng an enbodi ment  of

th t i ti . the fi.xi e 24 t | i
Hovever . the (TShgrBlBEo TSN R SBPRSSLG! HESTEcR t g0 e AHePERE Pafepe
such as 2 AYAds 300Uh Alar SpEY Awe s, BR! AN HatS APy be mandihlIANTR pot

shown in e drawm n enbodi ne I Xing p may have an
aFCh'ﬁhap(ﬁﬁeféﬂf {HaPe sech ésfbaéuaﬁf&ﬁgﬁlhf(!c%ulﬂﬂ,@} Eo@éoﬁa@@hé?)@. attached to a
circular pillar having a correspondl ng dianeter. Although not shown in the
drawi ngs of t haltksdphdhiorBhéwn fmkle damwews dfale pmbbdivcat, the fikig platecdddmay t he
triangul ar branch nodul e 100 or fenmal e screws may be fornmed in the end of
t he tri antavean dschashapedrpation s¢Obatithe fising nddte 2Aean briatigchsdde @ cxgular pilkahi s
case, corresponding fenale screws or nmale screws nay be provided on the
out si de orRViligR ?QWROIHQ&J&@HIQ% for screw coupling with the triangul ar
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triangul agndf sRtR &Hng@A bAnsP Inkddute1H0 1185témyotbﬂ1epﬁﬁﬁ%q>1&te Mhelnsse thdey
space region 12. Then, wires 20 may be arranged in the w re accomodati on

grooves leébresporidive fentady sta¢wcaninhle stewsamsly be previdedasrethe ogtsidesofthatrend 9 may
be placed on the solar cell 18 and fixed. 25 These procedures may be
r epeat ed modyle AP forescraw emyplingvithrthe tisngwaubrendtomodeleilfg a |1 ong shape.

Th heet 17, | |1 18, d the.t t gl l.ate 19
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treat’nent.
triangular frame 10. First, a sheet 17 may be attached to an assembly space region 12 of

the triangular frame 10, and a solar cell 18 may be placed in the assembly space region 12.

Then, wires 20 may be arranged in the wire accommodation grooves 14 and the internal

cavity 16, and a transparent glass plate 19 may be placed on the solar cell 18 and fixed.

25  These procedures may be repeated to form the triangular branch module 100 having a long
shape.

The sheet 17, the solar cell 18, and the transparent glass plate 19 are fixed by

applying an adhesive to the jaws 13 formed at the corners of the assembly space region 12.

The fixing process may include a waterproof treatment.



12 The sheet 17, the solar cell 18, and the transparent glass plate
19 are well-known parts in the related art, and thus detail ed descriptions
thereof will not be provided. Al t hough now shown in the draw ngs,
screw holes may be formed in portions of the sheet 17, the solar cell 18,
and the transparent glass plate 19, and correspondi ng screw 5 hol es may be
formed in the assenbly space region 12 1Hor assenbly using screws. However,

t he use of an adhesive nmay be advantageous, and an adhesive known in the
rel ated art subhe gheesiT.ithopelanegll b® anddhe transparenpglageplafq b2 dreawel-knowme

2235&3?3@&&%@%&%@?& et e arrlp R eerso g PEPrOMER. of 1 of ency,
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sinple solar cell nodules 22 or sinple solar cell nodules 22d nmay be shown

and descrhdied nwyt boUbriiled Gii i thé ngsdnitily vipde@iregian t1e fdreagemblyonsiap ngetavsand
cl ear explanation. 15That is, solar cells are previously assenbled into
si npl e soHawews thenwdudfean adhesiandnayhbe alhantagenps, eanddmaadhesive kmovwl iesthe?2 ar e
attached to the assenbly space_ regions 12 of the triangular frame 10 so
that the ¥elatethartipush assHisers MBYGE 85edo0 can be made sinply, precisely, and

rapidly. FIG Lb,s ross-sectio vi ew of .the tri,angul ar frame 10, and
FG 1 is o 208 deBedRBTE RRheRiok 46 0t e Yo Rl P BRIl | s
18, and t S I . i1pl r . | es
18 200, 1S S RSRALENS! ARTRLE el Sandlll P P RoSelal Ui BRAY ©
descript i gRednshd Pielcgwnngf 88 2841y Pocesfthb rshad g, ahe fsoRFRe01 8, and the ame
in which solar cells 18 or sinple solar cell nodules 22 are not yet
attached transplrengassgdste i maydpatevioedy asssmbRd aandimpie sdlar esipmbdule B2anch
modul e 100 is a nodul e provided by attaching solar cells 18 or sinple solar
cel | nodul es 2In the fallveving desstipionspanly simple soler ¢edl mpdulpe2? ot simglel salaricelme

10, fixing the fixing plate 24 to an end of the triangular franme 10, and -
connect i nofwes 2éhmaxheshopngd slesqrtbed gthoys A b OB PARS Bereabfog or ng
out through ﬁehe vglre hollr? 25 of the fixing plate 24. 13 In the

triangul a AN IS GO 2408 made as described above, the triangular frame

10 mays be a | e*gﬂéé s %‘é‘ia?i%élfsdaﬁgﬁfegrﬁcﬂfsﬁgag%&?ﬂ@&irﬁ& &y u% s@at ée?lerhéélﬁ&eﬁz,%gg ar

cell nodule. In dition, t ngt e trian ar frame 10 may
sel ect ed ghepemodimeleOddldr Rell SAJIRRGTR ¢ aRadkBd &F iRlas@imbIN Epdck irégigny BY of thane

0 triangular frame 10 so that the triangular branch module 100 can be made simply,
precisely, and rapidly.
FIG. 1b is a cross-sectional view of the triangular frame 10, and FIG. 1c is a
20  sectional view showing how the sheets 17, the solar cells 18, and the transparent glass
plates 19, or the simple solar cell modules 22 are attached to the triangular branch module
100.
In the above description and following description, the triangular frame 10 is a
frame in which solar cells 18 or simple solar cell modules 22 are not yet attached to the
25  assembly space regions 12, and the triangular branch module 100 is a module provided by
attaching solar cells 18 or simple solar cell modules 22 to the assembly space regions 12
of the triangular frame 10, fixing the fixing plate 24 to an end of the triangular frarhe 10,

and connecting the connection plug 31 to ends of the connection wires 30 coming out

through the wire hole 25 of the fixing plate 24.



5t is apparent that the triangular frame 10 can be manufactured in
predeterm ned | ength and thickness so that the triangular frane 10 can be
installed in a structurally stable state capable of resisting strong w nd
and not too thin or thick as conmpared with the trunk nodule 200 to forma
vi sual |y bal anced tree-shaped sol ar cell nodule. The size of the
triangular frame 10 may be determ ned agcording to the sizes of 10 solar
cells. That is, the assenbly space regions 12 of the triangular frane 10
may be sized almgbe thiangulapbtaneh giodeks 100 rsasleaas deedribsd abavd, &l wiahgulahizamer ket .
For exanple, if solar cells having a size of 156 mm x 156 mm or sinple

sol ar cel 10 madpeaslepgthisglected ascoydimgriodhe 3izg Ofn‘ﬁtéﬁeéhégf‘é’ds,d%rl‘f‘é“vﬁlﬁg eofllt he
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tri angul aengthame tHitkmeay sdthatthe eriaigata faoeor(déandet iostatel inundmecturdy sdblsol ar
cells. For exanple, ten solar cells having a size of 156 nm x 156 mm are
arranged $tafe £apable phresisidng sisangning asg aeetopdhingy thigk g8 compared wathghe sunk r ame

10 or are assenbled into a si e sol ar cel dul.e 22, the length of the
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sol ar cel 22 may at 0 one of the assenbly spatce regions

12 i nst eagbcofdifig® thé béso30ladcelledviailatlel Ul e Ddrket14 sol ar cell nodule like a
branch in a manner such that the assenbly space region 12 to which the LED

modul e i s att aBéregkafnples $f shdamvels bavighe ize toti é 56 mee xsHépeoh erodimplecselar cedbdul e

can be used |like a streetlight by turning on the LED nodul e at night.
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generation and reduce manufacturing costs.
branch module 100 may be determined.
The length of the triangular frame 10 may be determined according to the number
20  of solar cells. For example, ten solar cells having a size of 156 mm x 156 mm are
arranged in a row in each assembly space region 12 of the triangular frame 10 or are
assembled into a simple solar cell module 22, the length of the triangular frame 10 may be -
about 1600 mm (1560 mm + the thick of the fixing plate 24).
That is, a manufacture can determine the length of the module 100 according to the
25  number of solar cells 18 to be assembled.
‘An LED module having the same size as that of a simple solar cell module 22 may
be attached to one of the assembly space regions 12 instead of the simple solar cell module

22.

In this case, the triangular branch module 100 may be attached to a tree-shaped



Since the nodule end 23 of the triangular branch nodule 100 is a portion
recei ving much sunlight, a sinple solar cell nodule 22 having a snmall size
may be attached to the nodule end 23. 15It is apparent that an LED nodul e
can be attached to the nodule end 23 instead of a sinple solar cell nodule
22 to make the triangular branch nodule 100 easily recognized at night by
turning on and off the LED nodul e. 14 The wires 20 of the solar cells 18
or the sinple solar cell nodules 22 are arranged in the wire acconmodati on
grooves 1splasfceilhmodule dikgal brantdr &me marmdukech1®t thedaspemblyrspatrerezon K2 & nal
cavity 16 tfhrough the penetrati on hol es connecting the internal] cavity 16
of the wiVBicAdbokbdyamqdyle g sipshed ?%Ps FRERY AL d NP el aRec T3t eeli;m | ed
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branch having no |l eaf so as not to be swng by wind. The thickness and

| engt h of insthad of thafidpll modideanch nodul e 100 is determ ned according to the

size of a tree-shaped solar cell nodule to be made. That is, a small  or
| ar ge tree- shalpdbissgsathecmpduled 09 maycdgritisehadetge treesshaped solarjcell anqdayfey én

t - shaped I || dul e i de, tw dul t sho havi
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manuf acturing costs. Therefore, after considering such di sadvantages, the

use of sukb effidichcidsblaspsmer deferdedesant reédce manufactlrighdostsecei vi ng parts of
the sinple solar cell nodules 22, that is, the outer sides of the
transparent gl Sisse fheanabild enddofizbe trianghlar brapvle moditled 00as & pottieavessiang
coated with a cleaning agent so_that contam nants such as dust can be

easi |y sepishtwdighy assmplecsodasficHgnodude 24 baving fa sveall sigh g besaitaghadgto the
structure Ii@gﬁl&hys | eaves or a cleaning agent for self cleaning is a

t echni que™RANN™d >t he related art, and thus a detailed description thereof
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frame 10 corresponding to the triangular Tranme 10. Referring to FIGS

2d, 2e, 2itnigindy2amirlg deeandroft the IBD aodulear frame 10, assenbly space regions
12 are forned bg recessing the four sides of the quadrangular frame 10a to
a depth of abolibe Wims0 of g sotar sollut8 pothgtsimplh selor aell medhlss PR erearsangadd

o S105g B SRt Sor ot AL MR AL L e 409 e g ove
pr ot ri&je %%Xalfc%%tn}tlgethr%%éﬁqgé genSePr% i6n ggis %ggne]égmg the internal cavity 16 of the
wire accommodation grooves 14. Then, ends of the wires 20 are pulled out through the
wire hole 25 of the fixing plate 24 as connection wires 30, and the connection plug 31 is
attached to the connection wires 30.
The connection plug 31 will be electrically connected to a connection socket 34
25  (described later) of the trunk module 200.
The triangular branch module 100 is a solar cell module shaped like a tree branch
having no leaf so as not to be swung by wind. The thickness and length of the triangular
branch module 100 is determined according to the size of a tree-shaped solar cell module

to be made. That is, a small or large tree-shaped solar cell module can be made.



Li ke the triangular franme 10, the quadrangul ar frame 10a includes an
internal cavity 16, at |east one wire accommodati on groove 14 fornmed in
each assenbly space region 12 and having a depth toward the internal cavity
16, and penetration holes (not 25 shown) regularly arranged in the |ength
direction of the quadrangular franme 10a to connect the wire acconmopdati on
grooves 14 to the internal cavity 16. 15 A fixing plate 24 is provided
on an end of the quadrangular frame 10a so that the triangular frame 10 can
be fixed to thiéadangsitege-sbaped solanmkll mduleelsme(@@gmqm (n@ttSélpyvn) hadeg d| ng

to the angl e between the i Xi te 24 a d f| art. 26 o

16 quadr mna@nxe hapes i artt%glﬂoaﬁ@?éhe ffiap arqﬁaa&h Pra%b%%ac fi the
orientation i des of, t adr r mal

det er ni ned. atera}i'ls‘rlfgﬁs f ﬁle ﬁgnélﬂ}%rd&rar?g Ina{()d%{irj 29@ %a%glgn qga g%agll%r?r(lfr}?ed
upwar d, hgpi.zant @bémwfg nﬁ)am% fﬁeomsamnpag%bﬁé A st BE ihdrXddpd RARd 26

according to the angl e of the 5quadrangular frame 10a fromthe ftixing plate

24 that wnhlhere, E)@dddcﬁ@ kbadb@s! ahd Gfkreasing mattifRfuringecsiuadrBidgatbay, dfleanch
nodul e 110 i ncluding the quadrangul ar frame 10a is attached to the outside

of the treomkideoogisweh2liadyaeages)thedsd aftsech twigheoduldsrmeay e deterimingdne
quadr angul ar branch nodul e 110 nmay be extend upward, horizaontally
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are | ocat@ehrig i5a tmhﬁirquarkdowﬁvi@rth@ﬁaatéd arts and taiks d detailedddgreptia@nthereof
180-degree positions, and the other two of the sinple solar cell nodules 22
are symmewill beadmhiptelocat ed at | eft and right positions, that is, 90-degree
and 180-degree_positions. FI G, 2e shows a rhonbus branch npdule 120
in which a quaﬁlr%a PGS  PSTPREGHVE BIEW %horwm%a qugdeanglay h{jmﬁlp %lu*zzﬂ%vﬁﬁ@
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positions because the | oading chambers I10a and the iXing plate 24 are

fixed to spacéiregidner]2wir¢ formed by S¢cessing theddbur2hdks ofelyr gedranphlanéemsddayo at he
quadr angul ar branch nodule 110 can be fixed to the fixi ng plate 24 with any
tw st angderthh phabaut Somae Hbgmegs as to attach splasceli thenetp, 25d dawsidesvpistselt s

17, solar cells and, tra ar ent gl ass at es S ar cell
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Like the triangular frame 10, the quadrangular frame 10a includes an internal
cavity 16, at least one wire accommodation groove 14 formed in each assembly space
region 12 and having a depth toward the internal cavity 16, and penetration holes (not

25  shown) regularly arranged in the length direction of the quadrangular frame 10a to connect
the wire accommodation grooves 14 to the internal cavity 16.

A fixing plate 24 is provided on an end of the quadrangular frame 10a so that the

triangular frame 10 can be fixed to the outside of a trunk module 200 (described later).

According to the angle between the fixing plate 24 and a end fixing part 26 of the



17 branch nodul e 120. The assenbly process is the sane as that for the
triangul ar branch nodul e 100, and thus a detail ed description thereof wll
be omtted. FI G 3h shows a hexagonal frame 10b having the sane
structure as that of the triangular frame 10 or the quadrangul ar franme 10a
except that the hexagonal frame 10b 5 has a pol ygonal shape having nore
sides. The hexagonal franme 10b incl udeggassenbly space regions 12 on the
Six sides thereof, an internal cavity 16 therein, at |east one wire
acconmmodatuadrangulan fremg 4 Opnthe aobleafsbergrgdrependas framg 60 ad thgrrieptatiens af i on
hol es conge ting the wre_ acc dat | on grooves 14 and the internal cavity
16. Refert F?Ryrts egpighe gladrppgular; fpnie, 02 308 dRGUPAFdf r ame 10 and the
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nodul e or hexagonal trunk nodul e 200. s described above, a

pol yganal qaamBulatfimas 04 Foandie figing flatads ang Wik be v@ﬁmhlg;gmﬁhled.and hexagonal
frames i ncludes an assenbly space region 12 on each side 15 thereof, an

i nternal cavi t4fid8he ghadragsiar bnanchimeiudec tidhimolddinigahe guasipangulad fiameeldlahs
assenbly space region 12 for arranging wres, and ?enetrati on hol es

arranged ataghadatol fejqutsideeot iggtunkomedile i29A (dessribed latey) dibpmetaee brgech. ther nal
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that when the sane solar cells are used, the circunferénce of a pol ygona

frame is wetqadiangdarirerhbd0a tofiéhedhadgigalar forach medde 110 avighuha@twist amgle a
quadrangul ar franme, or a hexagonal franme. That is, a polygonal franme having
a | arge cwitk thefqadrpgulasfra®e la. abharefors, vhenthmnguadpahghlar branple modhlgrl 18 ivr anch
nodul e. Wien it is intended to_neake. a Iarge tree-shaped sol ar cel
modul e, aatiehsigontie trunknmotlei2R8, hgf qugesimplgsalagsel medwesgdnhattaghed i and
a hexagonal fra may .be.used, to forma,branch nodul e, an en, it IS
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hexagonal thBsaeIb seREIEmbAules 37atd syiniBarisdIBPRats@ heleftGal | right gudifonss Mk |

solar cells nade of small wafers or solar cells made through an el ectrode
printing isyWségzeaad EBO-degese pogitionnng process may be used. 5Referring to
FIGS. 4m 4n, and 4p, a long circular frame 10d includes: an internal
FIG. 2e shows a rhombus branch module 120 in which a quadrangular frame 10a is
fixed to a fixing plate 24 having a quadrangular shape with a twist angle of 45 degrees.
20  Although the rhombus branch module 120 is assembled in the same method as the
triangular branch module 100 and the quadrangular branch module 110, after the rhombus
branch module 120 is attached to the trunk module 200, simple solar cell modules 22 are
located at 45-degree, 135-degree, 225-degree, and 315-degree positions because the
loading chambers 110a and the fixing plate 24 are fixed to each other with a twist angle of
25 45 degrees. If necessary, the quadrangular branch module 110 can be fixed to the ﬁxing
plate 24 with any twist angle from 0 to 360 degrees.
FIGS. 2f and 2g show how sheets 17, solar cells 18, and transparent glass plates 19,

or simple solar cell modules 22 are attached to the assembly space regions 12 of the

quadrangular frame 10a to form the quadrangular branch module 110 or the rhombus



cavity 16d; jaws 13 protruding at regular intervals fromthe outer side

t hereof; assenbly space regions 12d fornmed between the jaws 13 and | ower
than the jaws 13 by about 5 nmto 10 mm the assenbly space regions 12d
having a curvature like the long circular frame 10d; w re accommodati on
grooves 14d fornmed in the assenbly space regions 12d toward 10 the
internal cavity 16d, and a plurality ofiypenetrati on holes regularly
arranged in the length direction of the long circular frame 10d to connect
t he wire brendnmodulei 1G0. grwosssemblycbraesss tihthei samer asathatc fovithey trig@gular branch

According to the sanme nethod as, descri bed above, sinple solar cell nodul es
22d are amPadRdd0andithes adataleddesaipiion thagpiond! bexmigedt he circular frane

10d, and ed he 15 sinpl | Il modyl e 22d fi h
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of the assenbly space regions 12d. 20 A fixing plate 24 is fixed to an end
of the cispaut asgidnsarPeord @t dinvides tlerqufeate ireenmineaditly dibgthéreing ad ldabteorsd wipk e
solar cell nodules 22d are attached to the outer side of the circular frame
10d to forermmadation grodeaht Hnmsdlasserady spaee degion| 12 apd apramtratiniuiheles 30

may be used as.a branch nodule. Alter nativel¥, the (fi rculfé; branch nodul e
130 may bePTEEHpedse Wi Agemmptrtion Sreryvesy 4iandiha inferyl eAEYC cul ar branch

ey 2 . ! © 5 . al e
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and w re accommodati on grooves are forne e outer side of suc

pol ygonal 21 aa@tazBeditd theaddgamhisly spap¢adpiang Ul aif, the hotaggodlaframd 88 ge fiadm aor
circular frane. Sheets, solar cells, and transparent glass plates, 19 or
si npl e sohexageml bramobl modsleanrdestgoaghtedhkt modile 28@senbl y space regi ons, and a
wat er pr oof adhesive is applied between the edges qf the sinple solar cell
nodul es and j ahBatof, asndespbsdgeheae. # Pabonglfrage such aetrigngplae qgmpgear, |
nodul es are arrm%ﬁa in the \’g/_ire acgo dati on grooves and the interljaal
cavi ty anBFRR8nbiapd Peapgoneh TAmgR OGS AhAIETBY SPAC PRPAY Pt S ched

to an,end h fr o ect ' t.ac to
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plate 81 instead of the above-nentioned fixing plate to fix the nodule to

t he gr ounthedéngth didectiodrnthénsef toarvnaett midintashdll canioyvl & andl @scwirb eccontrhddation
reference to FIGS. 5g and 5r. 10 Assenbly space regions 12 and wre
accommodagioovesgtboVbe pelygonad fraote danrheeebed s athrarchsmode 99 truhk madnieaaftpal ar
pillar 40 but a triangular_ internal space region 41 is forned in a center
regi on of afag ”’Brsiﬂahlﬁépiéfcﬂl mpdples; gl t‘S‘@’F@WYHBI@ﬁw' are formed in the three
sides,42 of the triangular pillar .40 so that screws.can be tightened.toward
the 14 e nal s pabanfleh e Br ardhudpadi. kG rBY FSHSBR J0F 7 SeAeh BTG T Fom
the sides atzogntta?@ndl Ha& 2 HOBEEnd1 SR nh 9e55L§t9bltve%I' aWAER BbaRL.e THe! ar

cel | rmduinclas are attached to the sides 42, wres of the sinple solar

cel | nmodut@sor?r €8 isBatPkben the Sarhd)Solamdedls AR uRBAGE clréghferentd of ApHelygbndihe
penetration hol es. The triangular pillar 40 may be fornmed of netal,
wood, pl afhine,is \deteyiined siitsherahe potygoasti famatie nitshngilarhfrase, coqoadrameulafhe

| ength and size of the triangular pillar 40 can be 20 sel ected according to
the size &hmg, e hexagenal famam cRharis,tar prikeoroli frmethgving avigere cissupderence is

tri an%J | aguigllblel f% affr(l)l'nk module rather than a branch module.

When it is intended to make a large tree-shaped solar cell module, a polygonal
frame having many sides such as a pentagonal frame and a hexagonal frame may be used
to form a branch module, and when it is intended to make a relative small tree-shaped

solar cell module, a polygonal frame such as a triangular and a quadrangular frame may be



In case of using the triangular pillar 40 to forma branch nodule, a fixing
plate 24 is fixed to an end of the triangular pillar 40, and in case of
using the triangular pillar 40 to forma trunk nodule, a fixing plate 81 is
fixed to an end of the triangular pillar 40 to put 25 the triangular
pillar 40 at an upright position. Mdule auxiliary frames 50 to which
sinple solar cell nodules 22 are attachgd are fixed to sides 42 of the
triangular pillar 40. The nodul e auxiliary frames 50 are brought

i nto contwed tofarmazmbrapgipmpdelet dor peamplelas it49 nefessane ta vicanlpxpgenapprangk 40,
The width of the nodyle auxiliary frames 50, that is, the distance between
ends 55 ofOtHE IMBAMPE tigE® %neérsy[ar cahdwdnts, yaal el %ilsa?a%sqﬁéma 3ValE8 of 20

wi dth of the s'gd%lsa 4%hrso ﬁhatletthgd m)rdl{l e augei I ir? Xle];sE:f'"c 50r can rtr)lg gasi |y
attached ?O(gartcﬁ SS|8 s 4280 FHE Féngetrﬁubi‘ngtq{% Todut & "Aok| |13$\y(¥|§arresy Dis
equal to ﬁs@ﬁ length of the triangular pillar 40, and the thickness of the
nodul e auxiliary frames 50 is about 10 nmto 20 nm Back sides 54 of the
modul & auxi | i aRyfefrirM@FIBS. BRK 4RGN, adéng\bitduldrRansd dRBintRides: aariftefdadt ,
and assenbly space regions 12 are fornmed by recessing front sides of the
modul e aucavity diod; jamanis pre@rutiimgeat degule ibwckals frdesthb dutdiside therofirasstanblpn
grooves 14 are forned in the assenbly space regigns 12, and jaws 13 are
fornmed onsPaet Fegiqndddd dermadebesyecarthe yavephbland leyienhign the japisds ByraboMed s 13

correspond to the ends 55. In the mtfg(glhe auxi i arlﬁ flii(agges 50, .tt]e ssenbly
space r egiPorts™is Bf WSeYRR SPRIFLTEPHS 2Ying asyrvaifg likp ghe lopg cirqular fame e ot ed
inside th i LOF 0 i e
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toward the batcrlz1 Si deg 54. Thelqscrfe&wﬂ:;tbsserr%tl351 hol es™ 53 areh%%i gned \%?gth t he
screw hol ¢igechi8n 99 thding feinsulag frame 08 td okt e wirg ht@natoddtien grduves ghd
15The assenbly space regions 12 of the nodule auxiliary frames 50 are
provi ded amgl the irdemakdavpy é6éol ar cel |l nodul es 22 to the assenbly space

regions 12. First, the back sides 54 of the npdule auxiljary franmes 50 are
brought into cOREEMEP ihe sames wethed agslesnribed abeys sipple splaprell modulss 23d 4
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22 are bonded to the jaws 13. Passages such as penetration hol es (not

shown) ar spaterdgethstl@d dorwaey hsselblyw r e accommodati on grooves 14 of the
modul e auxiliary franmes 50 to the internal space region 25 41 of the
triangul ar pi | The simtplg golas celb modutes Pdearqimasle affshe¢tesoddr psile and|tepnspasint
nodul es 22 into the.internal space region 41 of the triangul ar. R;SH r 40

t hrough t BasSRIFES RaYingp cHypwge correspondigeiodhatigf dhe 35semily spags rgig ‘if the
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of the circular frame 10d to form a circular branch module 130. The circular branch
module 130 may be used as a branch module. Alternatively, the circular branch module
130 may be used as a trunk module 200 by installing the circular branch module 130 at an

25  upright position using a fixing plate 81 (described later) instead of the fixing plate 24. The
trunk module 200 will be described later in detail.

As described above, assembly space regions and wire accommoda‘_cion grooves are

formed on the outer side of such a polygonal frame as a triangular, quadrangular,

pentagonal, hexagonal, or circular frame. Sheets, solar cells, and transparent glass plates,



triangular pillar 40 has any ot her pol ygonal shape such as triangular,

pent agonal , and hexagonal shapes. Referring to FIGS. 6s and 6t,

unli ke the above-described ends 55, ends 55b of nodule auxiliary frames 50
are not perpendicular to back sides 54 but angled according to 5 the

pol ygonal shape (triangul ar shape) of the triangular pillar 40. In the
exanpl e, the ends 55b and the back sides 54 make an angle of 150 degrees so
that the ends 55b are in contact with each other after the nodule auxiliary
frames 50raimplgtsplic lell modulen are attaghgslitoathe psembly sp@ce regions, quba wefeaprgaf ar
~pillar 40 may have any ot her pol ygon shape such quadr angul ar,
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to FIGS. 74 and, Zv, an.pcta | pillar ;40¢c 4 s wn, T l. tween
endo b ML BémetioaV 5 BF K, altiere ot el Sropiire cHRnBOEF oS WS
applied t I Lis | 1 r
T0c. For SrannrarffeRbu, B kRl ha R Sin e SRS TR RO
150 degr e@&né @latd difatl@aot ai eBll | dfathe podppofieUfass, hfd adcéhmeic@ngligasl ps !l ar,
126 degrees for a pentagonal pillar, 120 degrees for a 15 hexagonal

pillar, abadheditbendegf thesvifesr Imthiewaygomdygamal branch hd&ule caiebe srde.f Hithan

octagonal pillar, 110 degrees for a nonagonal pillar, and 108 degrees_ for a
decagonal P9dygang} branch modyde can be Hepdtas artress meditle Ry usieg adfixing plate}! wteadyy  40d
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t hat when the back s can be stably attached to the side of the

circulgar Ridklmdly §ade YWdidRUL AYwBERecommodatithtdpOH@s 14hge fbt! forhéd oRihrkar 40d
is circular, since assenbly space regions 12 and jaws 13 of the nodul e
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22 can be attached to the assenbly space regions 12, and thus a pol ygonal
shape 25centen régiobf the traahgalac oilldr AG BerewhwlesiBoze faymet he thettheee Isislgs 42 0| e
solar cell mpdules 22. Referring to FIGS. 8w and 8x, eight nodul e auxiliary
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22c attached to assenbly space regions 12 of nodul e auxiliary Tranmes 50b
are shapeblesa the formof a circular arc. 5In the above description, the
circular pillar 40d has the sanme dianmeter in the |ength direction thereof,
that is, the shietrigingwet pilant#0 megyhbefoamed jod measdl, Wepdenlastic, vinyl resins, or a
circunference, of the ciycular pillar 40d varies l.ongit udinal] cause  t he
i rcul ar TS magRAl sh 2 pafsgbiei Lirdength 200 3177 ke BRBEY P LB S

| ativel U di _ . 0
pol 6, 24 neStgEit st BiE b ies BT PR Lo BRpLBE AR, ol To ERELEabihl e
l'engt h digggtihinpifileseeof according to the shape of the circular pillar 40d.

In case of using the triangular pillar 40 to form a branch module, a fixing plate 24
is fixed to an end of the triangular pillar 40, and in case of using the triangular pillar 40 to
form a trunk module, a fixing plate 81 is fixed to an end of the triangular pillar 40 to put

25  the triangular pillar 40 at an upright position. Module auxiliary frames 50 to which simple
solar cell modules 22 are attached are fixed to sides 42 of the triangular pillar 40.

The module auxiliary frames 50 are brought into contact with and applied to the

sides 42 of the triangular pillar 40. The width of the module auxiliary frames 50, that is,

the distance between ends 55 of the module auxiliary frames 50 is similar or equal to the



That is, the width of the nodule auxiliary frames 50b is increased as it
goes upward. It is apparent that the difference between the |lower-end w dth
and upper-end width of the nodule auxiliary franes 50b is determ ned in
proportion to the difference between the | ower-end dianeter and the
upper-end dianmeter of the circular pillar 40d. 15 That is, if the
circunference of the circular pillar 46g varies fromthe |Iower end to the
upper end thereof like a tapered utility pole, the width of the npdule

auxi | i ar ywidthapethe58lss 42 saltba theamiodulefausitianh §aimendd cambe eapilyrastachndeto therd

t hereof according to the variation of the |rcu eren the cir

pi |lar 4cidessy. qdderlrpah of e anodule awxiliRysEHME > H% ewﬁdpeths[]%aﬂ? ?911? r anes

b b h
o at e anteseu i, St Sulkied OP RIS dp it PARES SO i atelf 1 B I e
with an ngac‘ﬂrmd%@%%ﬂ@ M?dhﬂgﬁﬁﬁﬁéﬁg‘ra‘%égtﬁ mil&né Eﬁrﬁa&@ﬁﬁl thé Eldb§42

apparent that sinple solar cell nodules”22, sinple solar cell nodules 22c,
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of thg assenbgghégs@%ﬁb@%%a%;@@m 12 af the TRy AN Phratle sDRANGH AU ©

single frane accor di Ing to e nu sol ar® ce

i ncl uded dtfach BBnpié BRhecelThaduleetd torfﬁéuésemzﬂy éﬁc@%gﬁnfsémhfftﬂrsf- thd Bk agleenbl y
space region 12. That is, a manufacture can termne the length of the

branch nofilbeé tisi mgdelefaluaﬁmrﬁﬂan&.EnAO dre dsdught éntwv coetaaic eiththel aideo B2 grfabe e 14
is formed in the assenbly space region 12 on the front side of the branch
nmodul e sitmghgulér pilter 40 ,and dkinuscrews dhere t@ghéermg in e sheew lasseablis halgs 53 loé

assenbly %g?ncoeduﬁeegdx?ﬂ]ar% %‘a?naei 5% antcal ihe gcergw ?e% 58 (9] the ?Ilaen%ﬁl plliar 46 so as to

20  fix the module auxiliary frames 50 to the sides 42 of the triangular pillar 40. Then, simple
solar cell modules 22 are attached to the assembly space regions 12, and edges of the
simple solar cell modules 22 are bonded to the jaws 13.

Passages such as penetration holes (not shdwn) are formed to connect the wire
accommodation grooves 14 of the module auxiliary frames 50 to the internal space region

25 41 of the triangular pillar 40 so as to introduce wires of the simple solar cell modules 22
into the internal space region 41 of the triangular pillar 40 through the penetration holes.

Referring to FIGS. 5q and Sr, if the angle of each end 55 of the module auxiliary
frames 50 is a right angle, the ends 55 do not form triangle vertices after the module

auxiliary frames 50 are attached to the triangular pillar 40. This is the same when the



is formed on the back side of the branch nodul e single frane 60, and a
reinforcing frane 66 is forned in one piece wth the one-piece part 64. The
reinforcing frame 66 has a 20 circular shape and extends in the length
direction of the branch nodule single frane 60, and a circul ar internal
space region 67 is forned in an center region of the reinforcing frame 66.
A plurality of penetration holes are fornmed fromthe outside of the branch
modul e single frame 60 to the internal space region 67 so that when a

si npl e sdriangudal pillandtihes 2py ather polsganat lshapet ichas tikesgwi, yesfagerals ard on
12, wires of the sinple solar cell nodule 22 can be arranged, and bolt

hol es 68 h§Xaeqnst thaBeS rom t he reinforcing frame 66 to the internal space

regi on 67, " ndrriig, Aes. S Be & whlly B3 TS bRrira sl S5 Bk BRER

hol es 68]ﬁ&¥] ' -2ni . i I fter
a sinple so z;ér h%gﬁﬁﬁ%ﬁ%g% Z%Qbélspff{%gﬁg? @ggaétﬁgsq%§4;b§lgghn%lf(€5%\§;@ggF(ggi on
12 of st h&h@F)@l?gbhdmmﬂequﬁiin@@lbﬁsﬁapamtﬁ@tx@ﬁlgdﬁﬁ gillaba0. abo¥example, the\bhen t he
branch nodule 140 is used, a fixing rod is inserted in the internal space

regi on 6755bfantitlee backrsales fddudke ah40gleadid SO Hegrbesasocthatrtbelends Sb4@ré & donseet! by
tightening bolts through the bolt _holes 68 in a state where the sinple
sol ar cel Withash ashey afigy thy amedyle anxaiiane frames A e aftsshed todhs Biangylay pillar 4Gt ed

upwar d. he fixing.rod inserted in the internal space regjon 67 of
the reinforci ntferFianglgeidar ‘%On@abi‘%l‘(’?car?ydﬁﬁ‘ﬂlpé’llyﬁﬂﬁali a &SE aﬁfllé%ir ?%7 fixed

to the oUil e Alaft Rihbdlar HBAL s wil hoGBe SbaRRga SOl ar cel | modul e can be

made by i‘nserting g fod 1n the intern space region 67 of the

brancjiy modul e gérriadiol FERS emh r&ﬂdbﬂldt& bOasual e ARl s BRGSOt dddle I N

detail, a tree-shaped solar cell nodule can be provided by attaching fixing
rods to theewedit &idd&sbfand bhdkesidssBpetmpdiblt atxilintefrimenshdetstthireduipbliedy such
branch nodul es 140 to the fixing rods. Al 't hough the reinforcing frame
66 and t e theshape af a pplygenal ggllassudyasthe ociagend] pillar 40¢.hEonpramplel ébranght i on,
the reinforcing frame 66 and the internal sgace region 67 may have 15 a
pol ygonal bekwegsethe|ends 3Pk and dhe back sides 94 iy d o0 dlesses fatet traangulr prlear; ki nal
space regjion 67 may also have a ciLpcul ar shape or a po |, sha

cor 1 esportiRrEofy § Ausb RS gt 426 GFelhn ol ohRustbecngl ka7 20 dedt e 1101
is aqrl an\l ' I I wel, P t |

per ;plgct 9‘&3‘“@?’*3&? @}\%)’v%g%g 1’? ﬁ?g&gﬂ?ﬁlﬁnﬁgﬂﬂ%@m@@&%@%?‘%%]{8% f%%ﬁ 486 i s a
modi fied Zflay e16 i@l fof HRolkizdRA HillR ditldel ok%ﬁrewﬁ)rw&e&gbnapﬂu&e 150

i ncludes a branch nodul e dual” frame 60a so that two sinple solar cel

nodul es 22 carnRdéferraigttadied. Bow aran@x, reecinfutar ik 40daisesh66n. Thehibreases backodul e

dual frane 60a includes two assenbla/ space regions 12 to which sinple solar
cel | nodudidss 52b of arwdyle aailiaeh GamendUnarg shaped aggordingdo jthagircugierareesofghe angl e

of 120 de(?lrrcgfai plllialF %Qé,m@atloig,ac g ElrglP d elreenccfa r0 arrr'l3 (s)utgp si é E2t(>:(()) Hl%ccgrgglér pillar 40d
20  so that when the back sides 54b can be stably attached to the side 42b of the circular pillar
40d without any gap.

Although the circular pillar 40d is circular, since assembly space regions 12 and
jaws 13 of the module auxiliary frames S0b are flat and stepped, flat simple solar cell
modules 22 can be attached to the assembly space regions 12, and thus a polygonal shape

25  can be obtained according to the number of the attached simple solar cell modules 22.
Referring to FIGS. 8w and 8x, eight module auxiliary frames 50b are used to form an
octégonal shape, and the simple solar cell modules 22 are attached to eight sides of the
octagonal shape. Ends 55b of the module auxiliary frames 50b form the vertices of the

octagonal shape. Therefore, an octagonal pillar can be formed.



25In ot her words, the branch nodul e dual frane 60a includes two branch
nodul e frames 60 connected at an angle of 120 degrees. It is apparent that
t he angl e between the two branch nodul e franes 60 can have any ot her val ue
smal | er than or greater than 120 degrees. The branch nodul e dual franme 60a
includes the two assenbly space regions 12 and 25 has an angle of 120
degrees at the corner 63 between the twp assenbly space regions 12. A

reinforcing frane 66 including an internal space region 67 protrudes froma
one- pi ece par t Rarrage toddGhalkard e agirculae silpmerdHrenkauedule gan b madeusgng. The

reinforcing., frame 66 | rallel with the assenbly space reqjons 12 _and has
the sane 48&5@{1@? pyllag ﬁé{f gepH@r@O%{gg@mﬂrvﬂ %8%015 ég?pg%éolirz?3| Woawss lg?%mch

nodul e du r 60a,, wire holes .are fo d f.r.omthe assenbly spac '
o o 13tap S ety ihne 158 131t ORTE ARl i RRERR Fal B e o
68 are fofmedrsQithaf akhe branch nodule 150 can be used in the same nanner

as that for the branch nodule 140. FIG 12el is a plan view show ng a

branchs nodul e hGBe abir@ dekériptibaf theictc@al HillRE4GPRGtthY Sariid @lamtte W 1@ 1éMeh
branch nodul e 160. The branch nodul e 160 includes a branch nodule multiple

frame 60bdikavibomgheéreot ethats serthd samp atiemetegiaorimti 2ndo thdreath dHawalver,siblthe cel |
nodul es 22 can be attached. The branch nodule nultiple frame 60b is_a

conbi ned VEsuEergnest of He groaas il tide vasiesdpegitudinadlygecansg thaeirsrlaneRlafodul e
dual fra Oa. In ofher words, the brangch dul e | tiple frame 60b

el udeo Tt 28 bt it et Pikioe cBband et bl buReste t anthpest her
and has ch. o e

bet ween ?%g@gggﬁg{(gl%g%’ggegpé@gfgﬁk?% ‘gl‘dﬂ?hgﬂ{grrgo:’c e ﬁgﬁh#g&ﬂ n%l{‘{k?%q e % #ame
60b afe 1RSVARMNLAR length diredion@h&Heof &cbhQirde BNEe SapPbPiHeUHESlaf HifiE? 4odN ddl e
portion (one-piece par% 64a) of the branch nodule multiple frane 60b. The
rei nforcing frahe i66theswidih rfdhé Mmadde pietierywiraime2 F0bhie ihcramel ayoiludoes
multiple frane 60b in the length direction of the branch nodule nultiple
frame 60bupwardi rit ey apparepdabe thegliffereaz beweenr phedlower-and evididr andovprieoendf t he

reinforcing frame 66, and a.gap 72 is formed in the length directjion of the
r ei nf or ci WHlth htke Bwduls Bwdinry femes:39bria detspmped g Jireppraon to-ihg %éfefealﬁg 70

d 71 de.from both.si foth 72 as fixi A

ol ur al i Ly T oo aree g B g deoRten A ad g P8The Y i ng
70 and 7176Q : i ™M ,

neert ng 11 xi hataot mepeiRrplctidin SRR IR 0M B AL ARMEN TRt o

fixing bolpkSippér @AGhENbBlikd Hapertidaltley pSRAGHE WiBS SMthé odalk ARilfRY kakeby the
wi dth of the gap 72 between the fixing taps 70 and 71 to fix a circular

fixi ng rofi0b nasotvaded frotrhthe lwerendlto papper @yl there6f7accdfdigr togherpdraatioolodr
cell nodules 22 are attached to the assenbly space regions 12 of 26 the
branch notaicgceutarerice efthegiegular pdlabf#Ghch nodul e 160 can be used as a branch

nodul e of a tree-shapedq sol ar cell ul e
Xs dsescr eg a%ove, the ends r‘g%g of the module auxiliary frames 50b may be

20  varied in size with an upwardly or downwardly increasing width, and accofdingly the
assembly space regions 12 may be varied in size with an upwardly or downwardly
increasing width. In this case, it is apparent that simple solar cell modules 22, simple solar
cell modules 22¢, or sheets, solar cells, and transparent glass plates are varied in size
according to the varying size of the assembly space regions 12.

25 Another embodiment will now be described with reference to FIG. 10al showing a
plan view of a branch module 140 and FIG. 10bl showing a perspective view of the
branch module 140. The branch module 140 includes a branch module single frame 60
having one assembly space region 12 to which one simple solar cell module 22 can be

attached. That is, the branch module 140 will be used as a branch module but will not be



FIG 13gl is a plan view showi ng a branch nodule 170, and FIG 13hl is a
perspective view show ng the branch nodul e 170. The branch nodule 170
includes a 5 branch nodul e curve frane 60d, and the branch nodul e curve
frame 60d includes a assenbly space region 12 having an arc shape. A
plurality of wire accommodati on grooves 14 are formed in the assenbly space
region 12d, and jaws 13 and ends 65d apg higher than the assenbly space
region 12d. A reinforcing frane 66 extends from a one-piece part 64d forned
on an ar cusshapetrunbmeddldl e portion of the back side of the branch nodul e

f d, Th f f d h
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and fixing taps 70 and 71 are forne both sides of the gap 7
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fixing taps 70 and 71, and thus the fixing taps 70 and 71 can be fastened
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modul es 22d may i nclude crystalline solar | S which are fornmed of an

ar c- shaped waf e Rhgehr & b tbrarthomsdd |sm§leZESmb)60as Gleteirnit@d picosrdig. to the
The above-descri bed branch nodul es and trunk nodul es may have a | ong

| engt h. | mnbwrofcake, cellhéndudedch thodimme sakad celhenadulmR2 m@alaetgclwdytouee
straight or gradually curved_in_ the Ie?gth direction tQ@EEOf SO t ﬁ
t r ee- shapSeeBBly spacediegionddu| Bha &y dripanyfacsure can detgpming fhg,ength of th?

curved shagg can e nadg In addition, the branch nodul es and the
trunk nodtPeYe e %E@E? Yhtly twisted or may be slightly curved and
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sol ar cel | ustrla r power generati on,

curved orregwnsme&l khreafftsm s tRS bﬁﬂﬁ@n hfokiﬁié Jimple! r@me Ry al® dus ﬁﬂth’é(}a\i@ﬂn

sol ar cell "nodul es shaped |ike | andscaping trees for solar power generation
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An explanation will not be given about installation of the branch nodul es
and 10 tisfokmedoetuthedadeside ot bandh medle singte FramepGSindla reinfoding frame

66 is formed in one piece with the one-piece part 64. The reinforcing frame 66 has a
20  circular shape and extends in the length direction of the branch module single frame 60,
and a circular internal space region 67 is formed in an center region of the reinforcing
frame 66.
A plurality of penetration holes are formed from the outside of the branch module
single frame 60 to the internal space region 67 so that when a simple solar cell module 22
25  is attached to the assembly space region 12, wires of the simple solar cell module 22 can
be arranged, and bolt holes 68 are formed from the reinforcing frame 66 to the internal
space region 67 so that when a fixing rod is inserted in the internal space region 67, the
fixing rod can be ﬁxing by inserting bolts in the bolt holes 68 and tightening the bolts.

The branch module 140 is provided after a simple solar cell module 22 is attached



Sinmple solar cell nodules 22 are attached to the assenbly space regions 12
or the assenbly space regions 12d of the above-described pol ygonal frane
such as the triangular frame 10, the quadrangul ar frame 10a, the hexagonal
frame 10b, the octagonal frane 10c, and the circular frame 10, and the

pol ygonal pillar such as the triangular pillar 40, the 15 quadrangul ar
pillar 40b, the octagonal pillar 40c, and the circular pillar 40d. As
descri bed above, if the fixin% plate 24 is provided on an end of the

pol ygonal tofthexprseoblytshecqrseipgdralf th brprgh medide poplpdiames 64 psdascrabedmborer i s
used as a bra dule, .and . if the fi a 81 IS i ded on an end
of the pol ygogg)ﬂl ep theragch @Pfi‘lﬂﬁrmgt“hlés% 3"5@%& 1§ éﬂ?ﬁrt?ff %F I"g?miagsﬂﬁ‘geed as
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to support the frxing plate 81 and the trunk nodule 200. Bolt holes are

formed befhaagRmbiespacé et Nig ope e sipBard. For fixing branch nodul es
to the trunk nodul e 200, nut holes 84 are forned in the 25 trunk nodul e
200 at positi ofilse ﬁmimgeeqbimditcrgintdletimml spiang répidre6’ 27 thef reinfiercing drame 66 at es
24 of the branch nodu Connection wires 33 are rOV|ded at. wre

hol es 80, Ofatrl?ﬁ bé%hé@?‘i‘é‘h 140 dwered BT&VWélypﬁ’éf‘\?ll t9ehe oHtsidsf opillahe Thafnisett i on
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region 41 he 1n space region ternal space region 41d
of thg trunk npdahal 20Pee-shaged®ia cMinBodife erﬁybéogmwehqg AMakhih fRidgonas si de
of the fixing plate 81, and a connection plug 31 is provided on an end of

t he mai n withe o88ide DFiartese-dhhged pillaklikeostahehe? @Ad naypling stich bradclomodulesl¥@onal
branch nodul e or trunk nodul e such as the triangular branch nodul e 100, the
quadr angutoghe Bxingepdsiodul e 110, the rhombus branch nodul e 120, and the
circular branch podul e 130, the internal space of the trunk nodul e 200 may
be the internaft tb%aahttye 1gnfor¢ipe ifrﬁfr@r%aandc% IRGTNEEEPace FREiph & AfcatIrcdi di
region 41 ter ace .reqi G c,

the 10in tféIF ﬁag?ve eggréf)}r],oggﬁge I‘CH’){ Qfemg frame 56 %ncp ﬁleé.gte%{a?gﬂacg 99% B?thgr}m%'r oun d

by bufyi ngpglgggﬂngshaﬁre tlg‘?ﬂs% taﬁxg@f@d% bh@ngen@dﬂ;&%nﬂte&%i F}tﬁes régwm 90.

The top su ase zont al d T1Xing

cor r espongiafGidoohdield cikellfsshape bha dolydonsl ﬂiaaé Rofdspah@ingits ARS ekhpervftthe t op

surface of the base 85. A connection wre 39 and a connection socket 34 are
connect edintesna spaceerei®n 63buri ed in the ground. The wire 89 is connected to

a controller such as a | oad-side inverter. The connection plug 31 is

connected to t R&.chitlelstd planswieneshosving gnbrapete WQW%QSQ)I ande FH1. b? dlt Beat r unk

17 gt anedberspecRiS Fiow| G the BEe ol 450 he bRk Fie bALFE B8BEdn b
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case Where a tree- solar ce I's con runk
modul e 20Q,388%0k Q@WHMSNW aniple fREUeRSmbddfles 22 can be attached for one reinforcing

frame 66. The branch module dual frame 60a includes two assembly space regions 12 to
which simple solar cell modules 22 can be attached. At a corner 63, two jaws 13 makes an
angle of 120 degrees like two branch module frames 60 are connected.

25 In other words, the branch module dual frame 60a includes two branch module
frames 60 connected at an angle of 120 degrees. It is apparent that the angle between the
two branch module frames 60 can have any other value smaller than or greater than 120
degrees.

The branch module dual frame 60a includes the two assembly space regions 12 and



Referring to FIGS. 16 to 18, the trunk nodul e 200 includes the connect.i on
sockets 34 and the connection wires 33 for electric connection with wires
of solar cells. Therefore, 25 when the fixing plates 24 of the rhonbus
branch nodul es 120 are attached to the nut holes 84 of the trunk nodul e
200, the connection plugs 31 of the rhonbus branch nodul es 120 are first
connected to the connection sockets 3426f the trunk nodul e 200, and the

connection plugs, 31 and, the connection_sockets 34 are p i nwar d _t hrqugh
the wire KslaBangls il ifisetsed akthsgammes 06305t weeRdhe typasse fYn@aﬁ%re@éorﬁﬁof t he

fixi | at 24. of. th 29.rhonb b h dul 12 | i d with th
ot he D R g frimic e rdien en el Fhod R ST et i fPTRE S ful o
200 by ti i i xJ 7 . . | 84.
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nodul e 200, an adhesive (not shown) such as a silicone adhesive may be
appl i ed tdsesmiiietspmenregion12i g shenrandiemdislp amedfrathe K6hevine olef are foemkd ng

t herebet ween. Then, water may not perneate through the wire holes 80 and
the nut Hevrdhgassembiynwaee ipglonsdd e theontpragl gpadsaegion &7handea plrality phbolt

maul o 208 dre 9 s hitghe SapdmogEllofing P Recd R SRS Ra el of

nodul e 400 aft.er in Il ajion, and FIG 18 is an enl arged perspective view
showi ng t%@aFﬁgﬁgﬁk %ﬁgﬁgﬁinndules 120 of the tree-shaped solar cell nodule

400. Theprd. epre3 NRPE P10Vl SR ingRdbla8cH Qb dTRY 186, REPYIdEd2AYis a
attachi ng branch nmodul es Such as triangul ar branch nodul es 100,

quadri@anguperspebtivan elewnstdwies tHel Branoti niddutehd6uThbrizaeh modue 6%0 liaOludss 4 he
outside of the trunk nodule 200 |ike tree branches. The tree-shaped sol ar
cel | nodubrenchOthodale muitipleldramrei Gty hhwng theea cdsserobly| space O€ziompu b2 rtanghickar
branch nodul es 110, or rhonbus branch nodul es 120, or the tree-shaped sol ar

cel | nodutt@plecolarsell mepditles PAisian deiagached h dhe drammb raedule guitipleframe 699 igad 18,

in the t rgo?ﬁbsnrl]e \(/aegsigrcl) lo?{he%?alulchrrn?od ulleesillllg g’fragnheoég) Ad the branch module dual frame

60a. In other words, the branch module multiple frame 60b includes three branch module

15  frames 60 that are connected to each other and has an angle of 135 degrees at each corner

63a. That is, that angle between the assembly space regions 12 of the branch module
multiple frame 60b are 135 degrees.

A reinforcing ﬁame 66 protrudes from a middle portion (one-piece part 64a) of the

branch module multiple frame 60b. The reinforcing frame 66 is formed in one piece with

20  the branch module multiple frame 60b in the length direction of the branch module

multiple frame 60b. An internal space region 67 is formed in a center portion of the

reinforcing frame 66, and a gap 72 is formed in the length direction of the reinforcing

frame 66 to open the internal space region 67. Fixing taps 70 and 71 protrude from both

sides of the gap 72 as fixing structures. A plurality of fixing bolt holes 73 are formed

25  through sides of the fixing taps 70 and 71 so that if the fixing taps 70 and 71 are fastened

by inserting fixing bolts 74 in the fixing bolt holes 73 and tightening the fixing bolts 74

and nuts, the internal space region 67 can be shrunk by the width of the gap 72 between

the fixing taps 70 and 71 to fix a circular fixing rod inserted in the internal space region 67.

After simple solar cell modules 22 are attached to the assembly space regions 12 of



20 branch nodul es 120 of one | ayer are staggered wi th rhonmbus branch
nodul es 120 of the next layer. That is, layers of the rhonbus branch
nodul es 120 or upper and |lower |ayers of the rhonbus branch nodul es 120 are
staggered so as to be evenly exposed to sunlight. Twi g nodul es (not
shown) simlar or equal to the rhonbus branch nodul es 120 may be attached
to lateral sides of the rhonmbus branchogodul es 120 like tree twigs. In this
25 case, the rhonbus branch nodul es 120 nay be easily swng by wi nd, and

t he powerthgbrascltriodnleafupl Tame 69a; dhe biaach modilad 66 cambhusedds ladsarchonedwde t he
trunk nodul e 200 may be decreased because of shadows of the twi g nodul es.

I n addi t i trachbapgdisodar cell modiiles generation by the twi g nodul es may be | ow

a5 compar ed vt e, act g coot s Lherenl Tlera{ous v,
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excavat orpratth RidHileNCrde HANR 6MROT dnidOfhe ObrahdHe modURK c\FREl Y8ne? 80d 1iRclEdS a
ground. 5l n another exanple, after digging the ground as described above, a

base 85 i®msquabslyisphtey région dd havidghan giroshape. ad pldrelity i «ff ndrepradmnd®tagoovi ded
on the lower end of the trunk nodule 200 is placed on the base 85. Then,
the fixi rgopyestld @¢ fhundd nethe pssenthdy Bpase regondPagatshiaws 1@eangdrends obd agy

pl ugs, 31 of the rhonmbus branch nodul es 120 are
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eIgg??iEghgyééﬁﬁﬁggggghkgﬂﬁﬁgs@SHWé@@ion sockets 34 of the trunk nodul e
10200, dth f . al.i gni h I Xi hol 2 A Eh th t_hgl 84,
the rhonbus br ARGTgBaFEEe ol ol s Peferd! 6Hk kit pa 8ot e
bol tS19  middidh&FRon P the?Back At aﬁflthé RAchNRo &AS BudB & fnd SITOER: REABE N

modul es 120 are fixed to a trunk module 200 usi ng branch coupling par%s 90.

The br ancfiar@epis f@ﬁnétﬂﬁlt(ﬁlegﬁeoarvﬁtme@né-fpidcé pht 64t bihd B4 the 58mé Bhgh &3@haut
hol es 84 or the nut holes 84 are weak for attaching the 15 rhonbus branch

nmodul es 1&@-pitee paaidb4d. oAn inthmabspece hegiam py iinfprmad tirs tHeCreimdyrebng frmee 66viren
attachi ng rhonmbus branch nodul es 120 to a pillar instead of the trunk
nodul e 20®e length direptien pf B pinkseipg fiagegdr ts 90 are used in pairs, and the

h f the b oupl i ng. . di ff di .th h
of the t IanE P 2605 P el E hpiianyp S s ivere %%@acf%mﬂ%u%?éﬁtféafhiﬁea
chapa o | PO el g RERE B CHRd B AR kg ot ot ReE S R B0 0

parts 90 ﬁé{&liaﬁoisﬁiiﬁ%ﬁngﬂ hBfE 9B %é‘ﬂagﬁﬁrlkh@rrﬁé@iﬂ%i&fs of iR fiXiHP Kap¥oding 700

such as a circular shape and whethér the |ower end and uppér end of the
trunk nodandethd®thd Ax@pfthey hiand 71 n@h.beTistendd bitightehingniiting bk i7Agnphsts 90
may be used as a set around the trunk 25nodul e 200. In the exenplary case,
t wo br ancfixiog bplti hedespar tosfigblyafise asredlansod irsetted in the internal space region 67.
That is, the internal space region 67 can be shrunk by the width of the gap 72 to fix a
20  circular rod inserted in the internal space region 67.
A simple solar cell module 22d to be attached to the assembly space region 12d of
the branch module curve frame 60d may have an arc shape corresponding to the arc shape
of the assembly space region 12d. For this, the simple solar cell module 22d may include
thin-film solar cells, or the simple solar cell modules 22d may include crystalline solar
25  cells which are formed of an arc-shaped wafer or are cut into small sizes by a cutting
process.
The above-described branch modules and trunk modules may have a long length.

In this case, the branch modules and the trunk modules may be straight or gradually

curved in the length direction thereof so that a tree-shaped solar cell module having a



In the case where the two branch coupling parts 90 are coupled to the trunk
nodul e 200 havi ng an octagonal shape, the set of the two coupling parts 90
has an octagonal shape. That is, each of the branch coupling parts 90 has a
hal f of the octagonal shape. In detail, each of the branch coupling parts
90 has a conplete three sides and two half sides on both 31 ends thereof,
and coupling plates 91 protrude |ateralhy fromboth ends of the branch
coupling parts 90. The coupling plates 91 are fornmed in one piece with the
branch cotipsightghapgror ¢ fogly eunvedaghapeeantbeghadeoupl i ng hole 95 is forned in
each coupling plate.91. en .the branch _couplin arts 90 are coupl ed, the
coupling pl atelgl%tfhtéﬂnet@lvg}@’i"@dmoé‘?l%@J;Fh&égp%fm&?‘lﬁesom% G SHBRIS YR s 90
wi |l now be !?eglerrledC Lo, %%dg&nspe ction portions 92, and a wire hole 96 is
formed i nealh RN SHTS S MPIGh 02 so that a connection socket 34 can be -
inserted. A pl Lt I r ed, thermr l.e11 96 so
that the fixi ng&%'l’llgt graggh g?&%ﬂ%hmgéngrgﬁgﬂemdfgg%%gdo@ ?r%l g(%l%grcgltl)ranch
nodul & camotdgled ifeke thdustriah€oBtitpolet @@enédtion] herdnslightip| @sveal oartvigpas bianohed so
that 10t he nut holes 97 can be aligned with the fixing holes 27 of the
fixing plmavdulgst ahdr trims enddutey bwlyt be tused gbnform solar Ickllt medulesirshaproldlike 200
has a circular shape, it is apparent that the branch coupling parts 90 have
a seni ci rlendsgppiag sises foxsalay peweigneration harpaonizadawih pRdramentiiol oV hol es
97 are deterni ned,according to the nunmber of branch nodules to be attached
to the braarﬁ%s‘norfg%gﬁfg\ar?fﬁasparts 90. That is, according to the shape of the
trunk nodul e 2Q0, > i : i P r p S

sem pol ygonal ggheggglg%n%yggfeﬂmggrebg .Q%& ﬁb(%%elpgérﬂﬁ?%a %fgﬁglbééﬁ@fl%g@g%gﬁ@

coupl jN9 RN Ho@PefIQcHBIPNRE rdffteRR OFIBROVRA1R trunk modul e 200, and
coupling plates 91 of the branch coupling parts 90 are fastened by

i nserting coup$iniyde balhi selPBodilec D atd atthichal ©Sthd assambblyt sghbe edpiorg 2her the
coupling bolts 98 with 20coupling nuts 99. In this way, a tree-shaped sol ar
cel | nodussserBbly spaceasgiondl 2d of the abovard¢seribé¢dhpplygonal ame Suchnas the triengoldal e
200 i ncludes a one-piece supports 35 and fixing. plates 36 for attaching

branch mofiengd Osthe guadrapgieyr 19 thy byagonm digmes! 0bs therastagrmaliframe 10 dul e
200. The one;pi ece; s or 3 nd the fixin | at e 6_are ar.r,an on the
outer o oGRS IR A 40 B8 poitenk il sBedicie S RblnBIA0AT 0" 110
can bg 25 . : [ .

ol ygonal TEREEREEr DIBE 500 the optagonhlHIAPEIE oRF SRR BR 1t 40 N T8
oriented igpveyigdet ﬁ;ﬁﬂ% ?fﬁ@e 24 [s8bVideon Bn ¥hd 6hthe ﬁssggaﬁarﬁmﬁhe Bél@r?@ﬂfhl
nodul es 110 w Il be attached. The fixing plates 36 have a rectangular shape
i n the drpiianghe pddygomal frambier pillar isgused ad ebradch hadele cangd ibthedixipmpoplagdiak

shape or a circul ar shape. . L
provided on an end of the polygonal frame or pillar, the polygonal frame or pillar is used

as a trunk module.

20 The trunk module 200 will now be described in more detail with reference to FIGS.
14 to 16. The fixing plate 81 is provided on an end of the trunk module 200, and a
plurality of reinforcing plates 82 are used to support the fixing plate 81 and the trunk
module 200. Bolt holes are formed between the reinforcing plates 82.

For fixing branch modules to the trunk module 200, nut holes 84 are formed in the

25  trunk module 200 at positions corresponding to the fixing holes 27 of the fixing plates 24
of the branch modules. |

Connection wires 33 are provided at wire holes 80, and connection sockets 34 are
provided on ends of the connection wires 33. The connection wires 33 are electrically

connected in parallel or series to a main wire 38 accommodated in the internal cavity 16,



If the trunk nodule 200 is forned of a netal, the one-piece supports 35 and
the fixing plates 36 may be fornmed of a netal and fixed to the trunk nodul e
200 by wel di ng. If the trunk nodule 200 is forned of concrete and
steel reinforcing bars, the one-piece supports 35 fornmed of a netal may be
wel ded to the reinforcing bars, and then 5 concrete may be introduced into
a nmould to formthe trunk nodul e 200 wigh the one-piece supports 35 and the
fixing plates 36. Wre holes 37 are in the front sides of the fixing
pl at es 36the Thiernal ceityh bbb hg Intamel spasadesien 4lo theninternadrspeparagiast 4tthahe r unk
nodul e 200 t hrough an i nner space of_ the one-piece_ supports . Conpection
wires 33 HNEIHHiseredsang &l o e anemal space Fegioh Igbﬁ%@eéwkmﬁﬁr 8910-0356

t hrough the. wi re_bol es, 37. As sho i | G . 24, equi nt _such as
treet r o0RR YiE SR ThG hE P had e digien e o ks B a3 BT enBtiSfetoy
the pres P L 1 : lightening rod 1, utility pole
crossarngﬁggBg%ﬁggkg?%P%g?%Hgoﬁggﬁ%?gawfgﬁfs 8, and a streetlanp 9 are
instald ed on aginbkPRRMtrRRhédle 260 Mal be FsrniBddbag o Hdnaf brand @6d§Bap@dnisol ar
cell nodule 600. In addition, 15 flowerpots may be di sposed around the

| ower endmodult kech autile taipoigla @8Ach module 10, diehpradwsogulss btaneh trrodeleshidped

sol ar cell nodule 600 is provided by adding a |ightening rod 1, utility

pol e cr osgrhembus bianchipedwle A0, and ithe eircalar ibgancl mpdulentp 0s ther inteenal spase 9ft o
th ti f t k., modul e 20Q the.t -sh I N
odul 6 4008 Uil v S vt B 6k PGl G HES IswB GGy g e etk
dul e 20Q. i t ut g, ] it I 2. al I I ,
Steel “ar oS PRI, 16 el B8, BBl PR saBeP BRP RRa IR o h iR
modul §) 20QfallsPselibSi6n a@ped sol ar cel | nodul e 600, electric wires can be

supported by the tree-shaped solar cell nodule 600, and thus the
tree-shaped soAdas€8} lis supgoted BH0Be @asundebyltsedings 18wt pbitioy of thecbant 84 it r eet
as well as being used for solar power generation. 25The tree-shaped sol ar
cel | noduthe gs@hdcsarfabelayersital Thatoprsusfaqy afttbe hhaserdS @ hotizdntely apbfigingdoltet
installed, and el ectricity generated b¥ the tree-shaped solar cell nodule

600 can beoTEssPYNdiRgta bolbheles of ghe xipg wlaserdhtare dispased] artheiter suikrse dhpany
t hat t .to i [ | tilit I b . El. icit
Goaner at edbBF & SR AeRIRToB D At e LR IERT homth e Bba winebe
o . k ! ' .
e CTS opl i 46 RN HRL 8 30 BRI E A BRI RRGRALS

W res support eghOBoAdReticd PR§IIME cdnnected to the@hnddiBnRYERYSA, ahd 8R! ﬁtiingower
generation of the present invention, solar cells may be attached to the

crossar nmeplateo81 af theafinkcmbdgb208 upphatced bathe/fixing thodts $arof the bised SasThdmat
S5used to attach solar cells to the quadrangul ar branch nodul es 110.

The tr af f ngs largighteopp oo thor fixing balts 8@ flnxtdis way.t the trunknknodoldu?® 2@0basi ng
atraffic li %% coupling part 6 at a height of about 5 mmto about 7 mm
fromthe 5@@8 which is the height where traffic lights are installed, and

the tyaffic i gt Bemn BSIAhIAE A % B'RRH Bbut PRAGALILWALE N witpport
shaped solar cell module 400 is configured by a trunk module 200 and rhombus branch
modules 120.
Referring to FIGS. 16 to 18, the trunk module 200 includes the connection sockets
34 and the connection wires 33 for electric connection with wires of solar cells. Therefore,
25  when the fixing plates 24 of the rhombus branch modules 120 are attached to the nut holes
84 of the trunk module 200, the connection plugs 31 of the rhombus branch modules 120
are first connected to the connection sockets 34 of the trunk module 200, and the

connection plugs 31 and the connection sockets 34 are put inward through the wire holes

80 of the trunk module 200. Then, the fixing holes 27 of the fixing plates 24 of the



10As descri bed above, the tree-shaped solar cell nodule 600 can be
installed on a street and used as a street tree, a utility pole, and
traffic lights as well as being used for solar power generation. In
addition, other structures such as a |load sign, a unmanned canera, and the
streetlanp 9 can be attached to the tree-shaped solar cell nodule 600. FIG
25 is a view showing a tree-shaped solap cell nodule 650 in which
flowerpots 15 77 having internal cavities are fixed to a trunk nodul e 200

at a hei ghembfs trpgh modnleso 1 3beta abgneds Wéh\tb%élugﬁ@l?ﬁdg“t dhguhormlst Brageh ¢ r ees
inthe flo Tha he t aped solar, ¢
used for IB%’A&H% @ %ﬁgxffgme &é‘ 2%0%9{ t&?‘\tﬁnl"lg %Wtﬁrguglgg}glﬁ g‘iglﬁ nor e

detail . rees nmy. anted Q ero r ts 77
are or e mrath¥ TR Tophif VR h?ﬂrf Pfanet 485 B Godfe ol B asRARIED 7
can be open UD%EIQtheai%gnlfbhg(lbfhglcp%(;(ﬁlenggfaré BQed k@MﬁGﬁ@%leZ%ﬂBﬂh@ﬁuﬁk xed
to the trunk nodul e 200 by wel ding or using bolts. The internal cavities

may be fihb@de VAU aB0hdhesivenudt shewATisGchpayde kilicofie tadBedivek éndyobe pipplitd ng

trees. The fl owerpots 77 may have a circul ar shape or a
pol ygonal thefebgweamdr oerngs dnaf ba diposedethéerabetsigein farsseabug therebetreem cThen,
materials, and plastics. Li ke actual branches of a tree, the

f I ower pot ¥atery magyndsepermgatg thigughdhe mirskhelet 80 eandode At helgs i of thy rynki g0
degrees wit ng to alive trees

pl ant ed |Iﬁo$ﬂé36¢)g@6{ﬁ%8‘flt§e t??)‘?ﬁﬁ‘etrgoqlﬁ‘? O?Iﬂfrklkrn?rq}ﬁ?ﬁ @“2 the tree-shaped
sol ar cell l(f lgﬁgﬁﬁgﬂla%%%%éh ?S{Tl:lﬁﬂggloh{lﬁel% rG. 17 isa ﬂ({ntrvﬂt%v

tree- shaped solar ‘ce on a street, people can see

trees;opl abRshd e BRelshPeB" RPdrScelil mo@mé BD@GiREH GhdMIARA, BRI Ta0Er@t adaf r om
sol ar cells of upper rhombus branch nodul es 120 of the tree-shaped sol ar

cel | nodudrdarg&d perdpdchioe giew showsingwhe rhoniths amhi mgdule 126 of thepiressstohped
environnments where the trees 5 planted in the flowerpots 77 can grow wel |,
penet r at i sotarteoll exdatect®or med in center portions of the fixing parts 78 to
connect the internal cavities of the flowerpots 77 tg an internal caV|ty of

the trunk module Mgo-shapsd solasasdl medule AR tmaye e sI?Ieh‘dﬁ‘% hyapttachiey braggles” are -

the. capt 1PRHYE oS B k@ PG ahcth ot PR Gl oot SRS LWEFHE,
cavi tjses I%nfbﬁf bf Qﬂ%d&ﬁeé 17231) t%’}ﬂ%toﬁﬁld%oofthé’%hlé eﬁiod e GRPIbkdnRhds, t ube

bundl es are pu out war roug | ower en e Internal cavity of

t he trunleﬁ@%k%hQ&a solar cell WiRinld h@Otrhﬁye‘:ﬁJl@&e(ﬂnéi@h% Kiehdh HRAUles D 1S

installed, the | ower ends of the capillary tube bundles pulled out war d
t hr ough tdpmdfamg/alar érahchfmadidest Iy lor rhaubes Ba@ckameddiespl2), butheetted-shapbd
ground so that water can be pulled upvvard fromthe ground to the 15trees

pl ant ed i plarteell ashter H16: includes comdhimpiionmtheeedi | | ary t ube bundl es.
Referring to FIGS. 17 and 18, in the tree-shaped solar cell module 400, rhombus

20  branch modules 120 of one layer are staggered with rhombus branch modules 120 of the
next layer. That is, layers of the rhombus branch modules 120 or upper z;.nd lower layers
of the rhombus branch modules 120 are staggered so as to be evenly exposed to sunlight.

Twig modules (not shown) similar or equal to the rhombus branch modules 120
may be attached to lateral sides of the rhombus branch modules -120 like tree twigs. In this

25  case, the rhombus branch modules 120 may be easily swung by wind, and the power
generation efficiency of the rhombus branch modules 120 and the trunk module 200 may
be decreased because of shadows of the twig modules. In addition, the effect of power
generation by the twig modules may be low as compared with the manufacturing costs

thereof. Therefore, such twig modules may be used for the purpose of landscaping or the



The capillary tube bundles each having fine tubes may be fornmed of a

mat eri al such as stainless netals, ceramc materials such as gl ass,

pl astics, and vinyl resins. FIG 26kl is a perspective view showi ng a
tree-shaped solar cell nodule 700, and FIG 26mlL is an enlarged view
showi ng a portion of a branch nodule 140. In the tree- 20 shaped sol ar cel
nodul e 700, the above-descri bed branch3godul es 140 are fixed to a pillar

45. The pillar 45 may be a netal pillar such as an iron pillar or a
concrete lgiel l ar. Support rods fixed to the pillar 45 are inserted in

R L R L e
2 9oed S 1k RN IRPSIRY bl P50 GpoRdD e LS ELAPEBLNS MY

vi ew showqagoRoMRE trufld nRluR 0anele greed. e 150. In the tree-shaped sol ar
cell nodul e 710, the above-descri bed branch nodul es 150 are fixed to a

pillars 45. Suppodrothed taibledfied didathgdttel gioudd aardesdrite@rdbede,i 4 basy 85 rial
space regions 67 of the branch nodules 150 and are fixed using bolts. In
t hi s way, partidlyt bwedsinape gravidaand diel fixigg piasel L epravided am thee loves endladdhaind

d f I i . G 28ql.i ) i i
Showi ng. driThaBodHiag0a Foplesed el tpoeithe Theb thefaine riite 3aris TREd iy D eaF ged
verl oo oosidnbots s S bs TRrRuFoRs femtot PugS Sut BRaHRBET REeR"
pillar 5 mél@ulesswget lécmll%i%ﬁgecgéq ltohtﬁe QBM&f'oﬁl §o ofs jd"éﬁ{h%%ﬂm-% &ﬂfl@r nal
67 of t u olts.

space regi ons e branch no es 160 and are fiIxed using In

this Ry, 2000and fiRE aRBARHAGHIHOhS fixe®] holePRLiveth fFROnGad]dRE8 42 BReribdds Bagckised

for sol ar power generation. FIG 29sl1l is a perspective view showi ng a
t r ee- shapaddided B0 are ifikedradihk eruiBthodalked 0Bl Sing2®its. i s an enl arged vi ew
showi ng a portion of a branch nodule 170. In the tree- 10 shaped sol ar

cel | nodul e 730G A8, 2bend 2dsbewithe dass veieeh thegehws dsanelignagulesf [ 20ee figed,
Space. T egPonE OB RD0 B ERCRTHRIBIN P15 ARE PSR GINSHB D | o

hi L Lhet repash | d
For “sor bt SERBARF a5 1Bl Bl SPBY1E LY R B R AR cn il ot o
L ree- Shangdnbl Barth!mod AU R, 780 aqhith, (ARG éo‘ilpim% $ obfat i€ usadli al | y

arranged on each of six layers, an ayers are seqguentially tw sted 30

degrees. Wadredttachilg rRorhhg tRhieoh niddiesOf20Rb @ pilkdd insidid dfiteneink@ddileg00.70 are
over|l apped with each other at the center region and are separated from each
ot her at the cThe braneh eoupling pexds Of. arRedsed rinnppitsp akd @ sBdpeaof t1g2pranph t he
tree-shaped solar cell nodule 730, branch 20 nodules 170 are arranged in

twel ve | agapbing dads SActre| differeat apeording Sp dlic Sharfegf dhestruplemeaduleng0q-o Ame
NG Lo S NS e T T
g R A R Y L
and 33v, AR LNBLADPYRS 96236H bDSARERRERrHRE W BR shape of the trunk module 200
such as a circular shape and whether the lower end and upper end of the trunk module 200
is different or not.
Two or three branch coupling parts 90 may be used as a set around the trunk
25  module 200. Inthe exemplary case, two branch coupling parts 90 are used as a set.
In the case where the two branch coupling parts 90 are coupled to the trunk module
200 having an octagonal shape, the set of the two coupling parts 90 has an octagonal shépe.
That is, each of the branch coupling parts 90 has a half of the octagonal shape. In detail,

each of the branch coupling parts 90 has a complete three sides and two half sides on both



are fixed to a trunk nodul e, the branch nodul es can be oriented upward,

hori zontal | y, or downwar d. Referring to FIG 33t, triangular branch
nodul es 100, quadrangul ar branch nodul es 110, rhonmbus branch nodul es 120,
and circular branch nodules 130 are 36 upwardly fixed to fixing parts of a
trunk nodul e 200. Referring to FIG 33u, such branch nodul es are
~horizontally oriented, and referring tgiFIG 33v, such branch nodul es are
downwardly oriented. The above-described tree-shaped solar cell nodul es do
not have @db dhereef land ompling plavesd P h protoudeelatassllyh fitorh Heths edsr ofc Hiel brapph

branch nDduIes so t hat nlight can go deep.intqQ the branch ul es and
trunk nodAUB %M? Plci i‘ﬁ% cgEREE g@ﬁ*ér%lt At f Omﬁga}ad?rﬁ Bigce &Iﬂg ngh

tree- shaped Q n e s_and_ | eaves the

tr oe- shapeiplh s S iRl JrSE of S HPlogi Y€ 9 48 A0l AR SFommERIE 12 o e,
sol ar cel t Bgﬁﬁﬁﬁ |}QR% t high -
posi ti onsmf)lg\{/\}grﬂ?grgﬁerag) e fgl%%}réelzr;]%@%d ; gbﬁ@[@%esrgtﬁag& %ﬂe@ | ess
reduced by geormesig® oh@@tbranthd@uplitg Heed goawulrfawobheéfemed €5 as POMREtion
generation efficiency of the tree- shaped sol ar cell nodul es may be hi gher

t han ot hegordonsaf2,cad anwitellede 96 is form&i noecacheconnewionhpgrddn 2 sv thatl 4

nmodul es can be installed between snmall trees even on steep hills, a solar
power pl asemneciioniseckss P4t sandedssameth b plugddy rqumhbolpﬁéﬂ r@aﬁt med againd the

LT IR AR L SoRIBRR TR 0
cel | %rgf?chbﬁpdulg )égl{xn% q’{xe@ l‘?]ey l’lllt o%% 47 0P1§ ﬁtﬂ%&%%?f &%ﬁes{noﬁ&f sdapgxt corns .

can be grown soI ar | 'es

al | kl'Ondstthn%lﬂ( 1;1%5@ OOcdBde zﬁ%n@@ tth@ﬁ%g%fr% ztmthé B%in gﬁzg@%%&!

nmodul es e tree-sha ar cel ules are | led in desert
regi ons ddolshhdié@in. Si nce the tree-shaped sol ar cell nodul es weaken w nds,

| ess sand may be blown to delay the progress of desertification, and

grassl and may Iftlr eekemo®eé 0@ hasa Sraptar ships, itz'sap@mrémhaﬁgherbrdnmqupling/ pol e
cross arm 2 Gound surface |ayer 3Plant 4 Transforner 5Traff|c i

coupl i ng Raist90ehaye afsemiciicilgr shapgppist the pumbemphheiwirg hejes 26 gnd the nu holes

97 are determined according to the number of branch modules to be attached to the branch
15  coupling parts 90. That is, according to the shape of the trunk module 200, branch
coupling parts 90 having proper shapes such as semi polygonal shapes may be used.

Referring to FIG. 22, branch coupling parts 90 are coupled in pairs around a trunk
module 200, and coupling plates 91 of the branch coupling parts 90 are fastened by
inserting coupling bolts 98 in coupling holes 95 and tightening the coupling bolts 98 with

20 coupling nuts 99. In this way, a tree-shaped solar cell module 500 is assembled.

Referring to FIG. 23, a trunk module 200 includes a one-piece supports 35 and
fixing plates 36 for attaching branch modules such as quadrangular branch modules 110 to
the trunk module 200. The one-piece supports 35 and the fixing plates 36 are arranged on
the outer side of the trunk module 200 so that quadrangular branch modules 110 can be

25  attached thereto.

The one-piece supports 35 may have a polygonal shape or circular shape. The one-
piece supports 35 may be oriented in predetermined directions in which the quadrangular
branch modules 110 will be attached. The fixing plates 36 have a rectangular shape in the

drawing. However, the fixing plates 36 have any other polygonal shape or a circular shape.



Streetlanp 9Tri angul ar fame 10 37 Quadrangul ar frane 10aHexagonal frame
10b Cctagonal frame 10cCi rcular frame 10d Corner 11Jaw 13

Assenbly space regions 12 and 12d Wre acconmodati on grooves 14 and 14d
5Internal cavity 16Sheet 17 Solar cell 18Transparent glass plate 19 Wre
20Si mpl e solar cell nodule 22 Sinple solar cell nodule 22cSi nple sol ar cell
nodul e 22d Modul e end 23Fi xi ng pl ate 24210Wre hol e 25Fi xi ng part 26 Fi xing
hol e 27Connecti on wires 30 and 33 Connection plug 31Connecti on socket 34
One- pi ece suppldrihe punk mexipje?(Yyisploamed 96 avinetal, Hesl ene3mrives spRPFte 33gnd the

15Connect ﬁ)ggg \;I)Vlagees 3%9&‘2}; geng)lflrlngé oP Eil lrrle?arl arlllg fixed to the trunk module 200 by welding.

If the trunk module 200 is formed of concrete and steel reinforcing bars, the one-

piece supports 35 formed of a metal may be welded to the reinforcing bars, and then
5  concrete may be introduced into a mould to form the trunk module 200 with the one-piece
supports 35 and the fixing plates 36.

Wire holes 37 are in the front sides of the fixing plates 36. The wires holes 37 are
connected to an inner space of the trunk module 200 through an inner space of the one-
piece supports 35. Connection wires 33 to which connection sockets 34 are attached are

10 pulled out through the wire holes 37.

As shown in FIG. 24, equipment such as street facilities may be installed on a tree-
shaped solar cell module of the present invention. In the drawings, a lightening rod 1,
utility pole crossarms 2, a transformer, a traffic lights 8, and a streetlafnp 9 are installed on
an upper portion of a trunk module 200 of a tree-shaped solar cell module 600. In addition,

15  flowerpots may be disposed around the lower end of the trunk module 200.

In other words, the tree-shaped solar cell module 600 is provided by adding a

-lightening rod 1, utility pole crossarms 2, a transformer, traffic lights 8, and a streetlamp 9
to the upper portion of the trunk module 200 of the tree-shaped solar cell module 400, and
disposing flowerpots around the lower end of the trunk module 200.

20 Since the utility pole crossarms 2 also called metal arms, steel arms, or iron
shoulders are fixed to an upper portion of the trunk module 200 of the tree-shaped solar
cell module 600, electric wires can be supported by the tree-shaped solar cell module 600,
and thus the tree-shaped solar cell module 600 can be used as a utility pole on a street as
well as being used for solar power generation.

25 The tree-shaped solar cell module 600 can be installed on a place where a utility
pole is not installed, and electricity generated by the tree-shaped solar cell module 600 can
be supplied to electricity equipment of an electric power company so that costs necessary
to install a utility pole can be saved. Electricity generated from sunlight by the tree-

shaped solar cell module 600 can be converted into AC power using an inverter and
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boosted in voltage using the transformer, and then the AC power can be transmitted
through electric wires supported on the crossarms 2.

For the purpose of solar power generation of the present invention, solar cells may
be attached to the crossarms 2 or a traffic light support bar 7 in the same method as that
used to attach solar cells to the quadrangular branch modules 110.

The traffic light support bar 7 may be fixed to the trunk module 200 using a traffic
light coupling part 6 at a height of about 5 mm to about 7 mm from the ground which is
the height where traffic lights are installed, and the traffic lights 8 may be attached to an
end of the traffic light support bar 7.

As described above, the tree-shaped solar cell module 600 can be installed on a
street and used as a street tree, a utility pole, and traffic lights as well as being used for
solar power generation. In addition, other structures such as a load sign, a unmanned
camera, and the streetlamp 9 can be attached to the tree-shaped solar cell module 600.

FIG. 25 is a view showing a tree-shaped solar cell module 650 in which flowerpots
77 having internal cavities are fixed to a trunk module 200 at a height of about 3 m to
about 5 m from the ground to put roots of trees in the flowerpots 77. That is, the tree-
shaped solar cell module 650 can used for planting and power generation. This will now
be described in more detail.

Small trees may be planted in the flowerpots 77. The flowerpots 77 are oriented
upward so that the internal cavities of the flowerpots 77 can be open upward, and fixing
parts 78 of the flowerpots 77 may be fixed to the trunk module 200 by welding or using
bolts. The internal cavities may be filled with soil, humus, ceramic powder, or the like for
planting trees.

The flowerpots 77 may have a circular shape or a polygonal shape and formed of a
material such as metals, ceramic materials, and plastics.

Like actual branches of a tree, the flowerpots 77 may be fixed to the trunk module
200 at angles of 0 to 180 degrees with respect to the trunk module 200.

Owing to alive trees planted in the flowerpots 77 fixed to the trunk module 200,

the tree-shaped solar cell module 650 can appear like a street tree.
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If the tree-shaped solar cell module 650 is installed on a street, people can see trees
planted in the flowerpots 77, and electricity can be generated from solar cells of upper
rhombus branch modules 120 of the tree-shaped solar cell module 650.

Although not shown in the drawing, so as to provide environments where the trees

5 planted in the flowerpots 77 can grow well, penetration holes are formed in center portions
of the fixing parts 78 to connect the internal cavities of the flowerpots 77 to an internal
cavity of the trunk module 200, and bundles of fine tubes such as capillary tubes are
inserted in the penetration holes in a manner such that the upper ends of the capillary tube
bundles are placed at the lower ends of the internal cavities of the flowerpots 77 and the

10 lower ends of the capillary tube bundles are pulled outward through the lower end of the
internal cavity of the trunk module 200. |

When the tree-shaped solar cell module 650 is installed, the lower ends of the
capillary tube bundles pulled outward through the lower end of the trunk module 200 are
deeply buried in the ground so that water can be pulled upward from the ground to the

15  trees planted in the flowerpots 77 through the capillary tube bundles.

The capillary tube bundles each having fine tubes may be formed of a matefial
such as stainless metals, ceramic materials such as glass, plastics, and vinyl resins.

FIG. 26k] is a perspective view showing a tree-shaped solar cell module 700, and
FIG. 26ml is an enlarged view showing a portion of a branch module 140. In the tree-

20  shaped solar cell module 700, the above-described branch modules 140 are fixed to a pillar
45. The pillar 45 may be a metal pillar such as an iron pillar or a concrete pillar. Support
rods fixed to the pillar 45 are inserted in internal space regions 67 of the branch modules
140 and are fixed using bolts. In this way, the tree-shaped solar cell module 700 can be
assembled and used for solar power generation.

25 FIG. 27n1 is a perspective view showing a tree-shaped solar cell module 710, and
FIG. 27p1 is an enlarged view showing a portion of a branch module 150. .In the tree-
shaped solar cell module 710, the above-described branch modules 150 are fixed to a pillar
45. Support rods fixed to the pillar 45 are inserted in internal space regions 67 of the

branch modules 150 and are fixed using bolts. In this way, the tree-shaped solar cell
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module 710 can be assembled and used for solar power generation.
FIG. 28q1 is a perspective view showing a tree-shaped solar cell module 720, and
FIG. 28rl is an enlarged view showing a portion of a branch module 160. In the tree-
shaped solar cell module 720, the above-described branch modules 160 are fixed to a pillar
5 45. Support rods fixed to the pillar 45 are inserted in internal space regions 67 of the
branch modules 160 and are fixed using bolts. In this way, the tree-shaped solar cell
module 720 can be assembled and used for solar power generation.
FIG. 29s1 is a perspective view showing a tree-shaped solar cell module 730, and
FIG. 29t1 is an enlarged view showing a portion of a branch module 170. In the tree-

10  shaped solar cell module 730, the above-described branch modules 170 are fixed to a pillar
45. Support rods fixed to the pillar 45 are inserted in internal space regions 67 of the
branch modules 170 and are fixed using bolts. In this way, the tree-shaped solar cell
module 730 can be assembled and used for solar power generation.

Referring to FIGS. 29 and 30, in the tree-shaped solar cell module 730, four branch

15 modules 170 are radially arranged on each of six layers, and the layers are sequentially
twisted 30 degrees. Referring to the plan view of FIG. 30, the branch modules 170 are
overlapped with each other at the center region and are separated from each other at the
circumferential region.

Referring to FIGS. 31 and 32, in the tree-shaped solar cell module 730, branch

20 modules 170 are arranged in twelve layers, and each layers are twisted 15 degrees.
Referring to the plan view of FIG. 32, the branch modules 170 are arranged without any
gap at the circumferential region. Therefore, center portions of the branch modules 170
receive sunlight partially, and circumferential portions of the branch modules 170 receive
sunlight fully.

25 Referring to FIGS. 33t, 33u, and 33v, when the above-described branch moduleé
are fixed to a trunk module, the branch modules can be oriented upward, horizontally, or
downward.

Referring to FIG. 33t, triangular branch modules 100, quadrangular branch

modules 110, rhombus branch modules 120, and circular branch modules 130 are



Wre part 88 Branch coupling part 90 Coupling hole 95 Nut hole 97 Coupling
nut 99 Quadrangul ar branch nodule 110 C rcul ar branch nodul e 130 Branch
nodul e 150 Branch nodul e 170 Tree-shaped sol ar cell nodul e 400 Tree-shaped
solar cell nodule 600 Tree-shaped solar cell nodule 700 Tree-shaped sol ar
cell nodule 720 39 CLAIMS 1. A tree-shaped solar cell nodul e conprising:
the tree-shaped solar cell nodule (400ps the triangul ar
branch nodul e (100) coupled to the tree-shaped solar cell 5nodul e (400);

the tri arupyraadlyffpgedo fixow neetsiof adrunkanedule?R). oRefenet toi FdRg B arsugh braseh
(10) 1 1 el hespamaly sieaied: fadFeTumiet Wl [Chuid( Sit BRDGbAIIP G5 o
the downwardly oriented.
The above-described tree-shaped solar cell modules do not have solar cells
5  corresponding to leaves but has solar cells on branch modules so that sunlight can go deep
into the branch modules and trunk module for efficient power generation. In addition,
since the tree-shaped solar cell modules do not have twigs and leaves, the tree-shaped
solar cell modules can resist against strong wind. Furthermore, solar cells of the tree-
shaped solar cell modules are disposed at high positions, power generation efficiency may
10 not be reduced or less reduced by geothermal heat in desert regions. In other words,
power generation efficiency of the tree-shaped solar cell modules may be higher than other
solar cell modules.
Since the tree-shaped solar cell modules can be installed between small trees even
on steep hills, a solar power plant can be constructed without destroying the natural
15 environment. In addition, although the tree-shaped solar cell modules are installed on
farmland, farming is possible between the tree-shaped solar cell modules. For example,
pretty large crops such as fruit trees and corns can be grown between the tree-shaped solar
cell modules. That is, almost all kinds of farming may be possible between the tree-
shaped solar cell modules.
20 If the tree-shaped solar cell modules are installed in desert regions of China, since
the tree-shaped solar cell modules weaken winds, less sand may be blown to delay the

progress of desertification, and grassland may increase.

Reference Signs List

25 Lightening rod 1 Utility pole cross arm 2
Ground surface layer 3 Plant 4
Tra_hsformer 5 Traffic light coupling part 6
Traffic light support bar 7 Traffic lights 8

Streetlamp 9 Triangular fame 10



10assenbl yspace regions (12), the assenbly space regions (12) being forned
in three sides of the triangular frame (10) and having a depth of -5 mmto
10 mMm the wire accommodati on grooves (14) forned in the assenbly
space regions (12) and having a depth toward the internal cavity (16);
penetration holes forned fromthe wire accommobdati on grooves (14) to the
15internal cavity (16); the fixing plate (24) provided on the fixing
part 26 which is |located on an end of the triangular frame (10); t he

wire hol e (25)Quaskansdlar rameghPat he fi xi ndexsgand f{apap) 1Bnd connected to the

internal cavit 16); .and 20the fixing hole (27 med in an edge portion
of the fixing %?tégc@‘?a% frame 16?. The tree-gﬁ%{ﬁ@dt%%'%ﬂ? Lﬁ% cell module of claiml,
wherein the internal, cavity (16) is not fo din the triangular frane
(10), or the ?¢@3ﬁb”lar frame (10) has %ﬁ%i?ﬁular or pol ygonal shape. 25 3.
The tree-shapegs ol sl leoiE4band28! Wil alcoMRBHAIIH %rggvefs'l)ﬁ'aﬂg 1Rhate (24)
is not flat but has "an arc shape so as to be easily attached to a circular
pi | I ars havi ng Jategadlicesiporgli ng di amet er . She¢D1#. The tree-shaped sol ar cell
nmodul e of claim11, wherein the triangular frame (10) nmakes an angle of 100
degrees or | esSolwidell i8he fi xing pl ate (Pethsprontighesiplere the fixing part (26)
formed on the end of the triangular franme (10). 55.The tree-shaped sol ar
cell nodul e of Walez0m 1, wherein the tri® slargellppodul®d2 s fixed in a

manner such that the three sjdes of the_triangular frane 0) are located

at 0-degree, lgﬁ“P(tﬁeeﬁql%re‘ieﬁé‘i‘Rﬂi“%%%CdegreeS%‘? qu%ranﬁlrﬁ?‘ﬁué\eréqlocat ed at 60-
degree, 180-d 300- degr ee posi i d on the fixing plate (24)
provi ded on tﬁlgfogﬁlgieﬁgggart (26) formadﬁl?)(n lge}gzﬁd of the triangular frane

(10) .1010 Wire hole 25 Fixing part 26
Fixing hole 27 Connection wires 30 and 33
Connection plug 31 Connection socket 34
One-piece support part 35 Fixing plate 36
Wire hole 37 Main wire 38
15 Connection wire 39 | Triangular pillar 40
Quadrangular pillar 40b Octagonal pillar 40c
circular pillar 40d Internal space regions 41, 41b, 41c, and 41d
Face 42 Face 42b, 42¢, and 42d Corners 43, 43b, 40c, and 40d
Pillar 45 Branch fixing part 46
20 Branch 47 Solar cell module 48
Solar cell 49 Module auxiliary frames 50 and 50b
Screw assembly hole 53 Back surfaces 54 and 54b
Ends 55 and 55b Screw hole 58
Fixing screw 59 Branch module single frame 60
25 Branched module dual frame 60a  Branched module multiple frame 60b

Branched module curve frame 60d  Corners 63 and 63a
One-piece parts 64, 64a, 64d Ends 65, 65a, and 65d
Reinforcing fame 66  Internal space region 67

Bolt hole 68 Fixing tab 70



6. The tree-shaped solar cell nodule of claim1, wherein the sinple solar
cell nodules (22) are attached to the assenbly space regions (12), edges of
the sinple solar cell nodules (22) are bonded to the jaws (13), wires of
the sinple solar cell nodules (22) are arranged in the wire accommobdati on
grooves (14) and introduced 15 into the internal cavity (16) through the
penetration holes and are pulled out thgough the wire hole 25 as the
connection wires 30, and the connection plug (31) are connected to ends of
t he connecti onfiingdab {B0) so as to inst@®7Zhe sinple solar cell nodul es

(22) to the tri.angylar, branch nodul es (100) .. 7. The tree-shaped sol ar
cell nodul e oflglélngm&‘)?"vﬁ%rei n the sheéf‘ggg(bfﬁ) 4 the solar cells (18), and
the transpare | ates (19) are sg t y attached to the assenbly
space regionsn%%g%%iﬁgfead of the sinpl@ag%ﬂgbgéill nodul es (22). 8. The
tree-shaped sof@r 7gel |l nodule of clai m@sWMagn the LED rriodules are
2battached to the assenbly space regions (12) I1nstead of the sinple solar
cel | mpodul es (fdng plafelgcel | nmodul es (22Reinfoléing Plate 8B- shaped sol ar cel |
nodul e conprising: the tree-shaped solar cell nodule (400): 5the

quadr angul ar bSuppott emd@3l e (110) or theNphi®84 branch nodul e (120) coupl ed
to the tree-shaped solar cell nodule (400);

Base 85 Fixing bolt 86
Nut 87 Wire part 88
Wire 89 Branch coupling part 90
10 Connection portion 92 Coupling hole 95
Wire hole 96 Nut hole 97
Coupling bolt 98 Coupling nut 99
triangular branch module 100 Quadrangular branch module 110
Rhombus branch module 120 Circular branch module 130
15 Branch module 140 Branch module 150
Branch module 160 ' Branch module 170
Trunk module 200 Tree-shaped solar cell module 400

Tree-shaped solar cell module 500  Tree-shaped solar cell module 600
Tree-shaped solar cell module 650 Tree-shaped solar cell module 700

20 Tree-shaped solar cell module 710  Tree-shaped solar cell module 720
Tree-shaped solar cell module 730



t he quadrangul ar franme (10a) being a basic fane of the quadrangul ar branch
nodul e (110) or the rhonmbus branch nodule (120); the internal cavity (16)
formed in the quadrangular frane (10a); 10 the assenbly space regions (12)
and the jaws (13) at boundaries of the assenbly space regions (12), the
assenbly space regions (12) being fornmed in four sides of the quadrangul ar
frame (10a) and having a depth of 5 mm39o 10 mm the wire
accomodati on grooves (14) fornmed in the assenbly space regions (12) and
havi ng a.@bﬁ#ﬂgiomard the internal cavity (16); 15penetration holes forned

fromthe wre acco dat | on .gr pov 4) to the internal cavity (16);
the fixing plate ( )reﬁish%ﬂeggaﬁﬁﬁafWéa'ﬂ)eff)ﬂ@”ﬁ’ﬁgt 26 which is located on an

end of the quadrangt?lgﬁ_ree_fsﬁ%régtsélja?g%m%ue((,400 : the wire hole (25)

formed through the Trxing onnected to the 20internal cavity

(16); and the fixi ngeahfpuls Brahd FBHul180) P tHeOtrecQ$hab&le sblaX Y
plate (24). 11. The tree-shaped solar cell” nodule of claim10, wherein the

four sides of mbéulqustdyangul ar frame (10a) are | ocated at O-degree,

90- degree, 180-degree, and 270- 25degree positions based on the fixing

pl ate (24) providedheririehgulem@ame (19 byingdrabagigl fame rodrthe (ttigagular hranch
315-degree positiqgns hased on the fixing plate (24) provided on the end of
t he quadr angul BP94eH80%10a) .

the internal cavity (16) formed in the triangular frame (10);
the assembly space regions (12) and the jaws (13) at boundaries of the
10 assembly space regions (12), the assembly space regions (12) being formed in
three sides of the triangular frame (10) and having a depth of 5 mm to 10 mm;
the wire accommodation grooves (14) formed in the assembly space
regions (12) and having a depth toward the internal cavity (16);
penetration holes formed from the wire accommodation grooves (14) to the
15 internal cavity (16);
the fixing plate (24) provided on the fixing part 26 which is located on an
end of the triangular frame (10);
the wire hole (25) formed through the fixing plate (24) and connected to the
internal cévity (16); and

20 the fixing hole (27) formed in an edge portion of the fixing plate (24).

2. The tree-shaped solar cell module of claim 1, wherein the internal cavity
(16) is not formed in the triangular frame (10), or the triangular frame (10) has a
circular or polygonal shape.

25
3. The tree-shaped solar cell module of claim 1, wherein the fixing plate (24)
is not flat but has an arc shape so as to be easily attached to a circular pillar having

a corresponding diameter.



13. The tree-shaped solar cell nodule of claim 10, wherein the assenbly
space 5regions (12) have a width of 50 mrmto 300 mm 14. The tree-shaped
solar cell nodule of claim 10, wherein the quadrangul ar branch nodul e (110)
or the rhonbus branch nodule (120) has a length of 1 mto 10 m 10 15. A
tree-shaped sol ar cell nodul e conprising the quadrangul ar branch nodul e
(110) or the rhonbus branch nmodule (12@) forned by attaching the sinple
solar cell nodules (22) to the assenbly space regions (12), bonding edges

OL t he s: mpl e %ol arTl@eﬂrTel mzn godar( M) modnle hﬁc]asmé whsyein Iahertan@ukg mes of
the sinple so cell no S the Wi re_ acco |on grpoves
(14), int rodﬁﬁ%wﬁ%ﬁw&e phi® é%#%ﬂmw%&m fiying Pg}m Eﬂ‘l 25 ded Or;h
penetration e ul L ol e as the
connection wir' %Hl% P@%Aﬁ@%ﬁmﬁ (W?Iﬁ ececgln |t(r)lﬁg%ly§a(l¥l 1%90 ends of the

connection wires (30) . 2016. A tree- shaped solar cell nodule conprising a
pol ygonal frane including the triangular frame (10), the quadrangul ar frane

(10a) ;5 a pent agonal THd @EEshaged SN A0 MAodi18 BE clagn hephegem ée thihAdRar fédine
octagonal frame, or a circular frame, the polygonal frame conprises: the

i nternal cavi t(yOI 6 xedAb tahmames ewdll ghatsﬂnachrec sgicoof (mezt)laagldart fwnf am@ afd3) at
boundari es of the assenbly E)ace regi on é@séq%and '
accomodat i on lgeased, at @1d¢grepo Adegrac.tand gy PAHIRNS, Pé@feowcetfé)at $Rd

modul e wa{:?af%%a%?tlﬁné&gr%aﬁahé i Hgssea PTG a5 Shbe CBBR (08t (D)
ce e Y S Bacey Bk (Al 15 R e B AR g
10
6. The tree-shaped solar cell module of claim 1, wherein the simple solar cell
modules (22) are attached to the assembly space regions (12), edges of the simple
solar cell modules (22) are bonded to the jaws (13), wires of the simple solar cell
modules (22) are arranged in the wire accommodation grooves (14) and introduced
15 into the internal cavity (16) through the penetration holes and are pulled out
through the wire hole 25 as the connection wires 30, and the connection plug (31)

are connected to ends of the connection wires (30) so as to install the simple solar

cell modules (22) to the triangular branch modules (100) .

20 7. The tree-shaped solar cell module of claim 6, wherein the sheets (17), the
solar cells (18), and the transparent glass plates (19) are sequentially attached to

the assembly space regions (12) instead of the simple solar cell modules (22).

8. The tree-shaped solar cell module of claim 6, wherein the LED miodules are
25 attached to the assembly space regions (12) instead of the simple solar cell

modules (22).

9. The tree-shaped solar cell module of claim 6, wherein the reflection

modules are attached to the assembly space regions (12) instead of the simple solar



the nodul e auxiliary frame (50); t he assenbly space region (12) and
the jaws (13) at boundaries of the assenbly space region (12), the assenbly
space region (12) being forned in a front side of the nodule auxiliary
frame (50) to a depth of 5 mMmmto 10 mm 10the wire accommobdati on groove
(14) fornmed in the assenbly space region (12) and having a depth toward the
back side (54); the wire accommodati on groove (14) forned in the
assenbly space region (12) and having a depth toward the back side (54);

a screw assentsell rmﬁ%es«@%ﬁ formed at the wire acconmpdation groove (14)
15and penetrating the back side (54); and the ends (55) fornmed at both
sides of the jaws (13) and having a right angle. 19. The tree-shaped

sol ar cell m)dHJ e OAU% %Beﬁ%ola\‘ma[%'oﬁu]{e%mﬁﬁgiﬁ §i de (54) conprising a back

side (54) having a sha & corres Fer shape of the 20side

(42b). 20. The trqﬁeggggﬁgmgg5@fcgpﬁ$d@@qug of claim 18, wherein the ends
(55) conprise the ends (55b) having an angle of 108, 110, 112.5, 115, 120,

126, $35, or 150 detfe @esdratmlar branch2dodufe (1116 esthapieniag!badnchahddul®ARDE
conprising: the nodule auxiliary franme (50); and the sinple solar
cell nodul e (2uplktitathedteetshap 0@§eﬂmo)duéqié@@) region (12), V\,her ein wires
of the sinple solar cell nodule (22) are arranged.in the wre

accomdat on_gr oovi(AfrnaMar (e A (pe dnmsiads: of theautmpesis o ar
h d I |1
(r:rgdul go c‘éme)r |( é?‘%l‘é‘%rrgﬁﬁ?‘ﬁﬁgﬁ%ﬁﬂﬁmeegﬁ%rp&gk\g%wmdme (HJo§e- shaped sol ar ce

the internal cavity (16) formed in the quadrangular frame (10a);
10 the assembly space regions (12) and the jaws (13) at boundaries of the .
assembly space regions (12), the assembly space regions (12) being formed in four
sides of the quadrangular frame (10a) and having a depth of 5 mm to 10 mm;
the wire accommodation grooves (14) formed in the assembly space
regions (12) and having a depth toward the internal cavity (16);
15 penetration holes formed from the wire accommodation grooves (14) to the
internal cavity (16);
the fixing plate (24) provided on the fixing part 26 which is located on an
end of the quadrangular frame (10a);
the wire hole (25) formed through the fixing plate (24) and connected to the
20 internal cavity (16); and

the fixing hole (27) formed in an edge portion of the fixing plate (24).

11. The tree-shaped solar cell module of claim 10, wherein the four sides of the
quadrangular frame (10a) are located at 0-degree, 90-degree, 180-degree, and 270-
25 degree positions based on the fixing plate (24) provided on the end of the

quadrangular frame (10a). 7

12. The tree-shaped solar cell module of claim 10, wherein the four sides of the

quadrangular frame (10a) are located at 45-degree, 135-degree, 225-degree, and



5 nodul e in which the back side (54) of the nodule auxiliary frame (50) to
whi ch the sinple solar cell nodule (22) is attached is in contact with each
side (42) of the polygonal pillar. 23. The tree-shaped solar cell nodul e of
claim 22, wherein the nodule 10auxiliary frame (50) is the nodule auxiliary
frame (50b), and the polygonal pillar is the circular pillar (40d). 24. A
tree-shaped solar cell nodule conprising: the nodule auxiliary frame (50b)
conprising the assenbly space region (12); and 15 the sinple_ solar cel

nmodul e (22c) altoaddsser pesitions m@mwe dpanse pleggy (4 praviled ghdheiend eddbe of
the sinple solar cell dul e 2c) and the jaws (13) are bonded by
silicone. 25. Wﬁpﬁggu@ggﬁgﬁ(éésar cel |l nodul e conprising: 20the circular
pillar (40d) having ends in a length direction, the ends having different

di aneters; and the nodule auxiliary frame (50b) having ends in a length

direction, thejgndsTpf trE@ﬁ'ﬁgBP(??ﬁflﬁr Wﬁbaﬁéxfﬁraﬁﬁﬁgg@ﬁg)éhﬁ@xia%m; fpeent

wdths in proportion to t different dianeters. he tree-shaped

sol ar el | nodipRne{1Dhalem Ahdth\Wie0 eirf t¢ 39Eminl.3) fornmed at both ends of an
assenbly space region (12) of the nodule auxiliary frame (50b) have the
same length and different wdths. 45 27. A tree-shaped solar cell nodule

conprising: the tree-shaped solar cell nopdule (700); .
14.  The tree-shaped solar cell module of claim 10, wherein the quadrangular

branch module (110) or the rhombus branch module (120) has a length of 1 m to
10 m.
10
15. A tree-shaped solar cell module comprising the quadrangular branch
module (110) or the rhombus branch module (120) formed by attaching the simple
solar cell modules (22) to the assembly space regions (12), bonding edges of the
simple solar cell modules (22) to the jaws (13), arranging wires of the simple solar
15 cell modules (22) in the wire accommodation grooves (14), introducing the wires
into the internal cavity (16) through penetration holes, pulling the wires out
through the wire hole 25 as the connection wires 30, connecting the connection

plug (31) to ends of the connection wires (30) .

20 16. A tree-shaped solar cell module comprising a polygonal frame including
the triangular frame (10), the quadrangular frame (10a), a pentagonal frame, a
hexagonal frame, a heptagonal frame, an octagonal frame, or a circular frame, the
polygonal frame comprises:

the internal cavity (16);

25 the assembly space region (12) and the jaws (13) at boundaries of the

assembly space region (12); and
the wire accommodation groove (14) formed in the assembly space region

(12) and depth toward the internal cavity (16).



t he branch nodul e (140) coupled to the tree-shaped solar cell nodule (700);
5t he branch nodule franme (60) being a basic fane of the branch nodul es
(140); t he assenbly space region (12) and the jaws (13) at boundaries
of the assenbly space region (12), the assenbly space region (12) being
formed in the branch nodule franme (60) and having a depth of 5 nmto 10 nm
10t he wire accommodation groove (14) fasmed in the assenbly space region
(12); the reinforcing frame (66) forned in one piece with the

one- pi ece partl? 64) Thntree-gaped salarecelfmadyde %ﬁce\mhlﬁmﬂm@n theanalygosa)) frarge
i nternal space re 67 rovid in the.r forcin 6 and
15the bol t hol doep 509"&? hs)@c}g? ﬁSSFWEg’rSé’iaFﬁ E?rg&,qﬂndjg} ?%ffw%l ? &ggb@h%fgmﬂfﬁss

i nternal space s |onn ‘E) is exposed to an outside. 28 The tree-shaped
sol ar cell rmcﬁJPe B 9cParm 27, wherein the branch nmodul e frane (60)
conprises the branch nodule curve franme (60d) having an arc shape.

29. The tree-shaped solar cell nodule of claim27, wherein the branch

modul & frame cppri AGfeelshBpedablas cllfniodgledoarigingng angl e of 120 degrees or
three parts having a coupling angle of 135 degrees at the one-piece part
formed in one pi ecethainiddutehmixileirnframei(hQ); f rane (66). 30. The tree- shaped
sol ar cell nodule of claim?27, wherein the gap (72) is formed in th
reinforcing frane (B6)aspembly | waek Feewn é5Di %ﬂ% Fh@eha@’éf(lﬁb abﬁ’é‘anaﬁ’és |°r§tté? nal

Gap (72) - and SRR AP REPT( 1 2 T boimbh B Kers) (2) B AR R of
the Tixing 46 ge of the module auxiliary frame (50) to a depth of 5 mm to 10 mm;
10 the wire accommodation groove (14) formed in the assembly space region
(12) and having a depth toward the back side (54);
the wire accommodation groove (14) formed in the assembly space region
(12) and having a depth toward the back side (54);
a screw assembly hole (53) formed at the wire accommodation groove (14)

15 and penetrating the back side (54); and
the ends (55) formed at both sides of the jaws (13) and having a right angle.

19.  The tree-shaped solar cell module of claim 18, wherein the back side (54)

comprising a back side (54) having a shape corresponding to an outer shape of the

20 side (42b).

20. The tree-shaped solar cell module of claim 18, wherein the ends (55)
comprise the ends (55b) having an angle of 108, 110, 112.5, 115, 120, 126, 135, or
150 degrees.
25
21. A tree-shaped solar cell module comprising:
the module auxiliary frame (50); and
the simple solar cell module (22) attached to the assembly space region

(12), wherein wires of the simple solar cell module (22) are arranged in the wire



tabs (70, 71). 31. A tree-shaped solar cell nodul e conprising: the
tree-shaped sol ar cell nodule (400): 5a trunk nodul e (200) of the
tree-shaped solar cell nodule (400); the internal cavity or internal space
region formed in the trunk nodule (200); a wre hole (80) and a nut
hole (84) fornmed in an outer side of the trunk nodule (200); 10the main
wire (38) and the connection plug (31) g4the main wire (38) being di sposed
in the fixing plate (81) provided on a |ower end of the trunk nodul e (200)
and the i nter rescommpdatjorogropiie (14t el japncld) radicdges efttbe ém@@@hbﬁeléﬂ ug
(31) being attached to an end of the main wire (38) pulled out to a | ower
side of the fi%Rpdye (Zree bondedycarh gthednnection wire (33) and a connection
socket (34) provided on an end of the connection wire (33), the connection
wire (33) being electrically connected to the main wire (38) and pulled out

through the wije hohq 84 ?@gn‘;}gﬁfé‘f %ﬁﬁﬂ?&gﬂgg%%gaﬁ triich ABAYE &rCORAk ST NG

20t he tree-shaped sol ar ce e (400) the rhonbus branch

nodul & (120) phetile@dwhithahe Bitksideq SOf ofithe nodulRauRDidty) Barhe 05D) tdWhitdupe i ng
t he connection plug (31) of the connection wire (30) of the rhonbus branch

modul e (120) tdmpkesodaredanoduie $2DkistatthG#)l iofin thmactomitle eadhosideMd 420 qf3By  of
the trunk nodul e (200), aligning the fixing holes (27) of the fixing

25pl ate (24) opolyganal pilabus br anch nodul e (120) with the nut holes (84) of
the trunk nodule (200), and tightening bolts therethrough.

23. The tree-shaped solar cell module of claim 22, wherein the module
10 auxiliary frame (50) is the module auxiliary frame (50b), and the polygonal pillar
is the circular pillar (40d).

24. A tree-shaped solar cell module comprising:

the module auxiliary frame (50b) comprising the assembly space region (12); and
15 the simple solar cell module (22¢) attached to the assembly space region (12),

wherein edges of the simple solar cell module (22¢) and the jaws (13) are bonded

by silicone.

25. A tree-shaped solar cell module comprising:

20 the circular pillar (40d) having ends in a length direction, the ends having different
diameters; and
the module auxiliary frame (50b) having ends in a length direction, the ends of the
module auxiliary frame (50b) having different widths in proportion to the different
diameters.

25
26.  The tree-shaped solar cell module of claim 25, wherein jaws (13) formed at
both ends of an assembly space region (12) of the module auxiliary frame (50b)

have the same length and different widths.



47 rhonbus branch nodul e (120) and a fixing part of the trunk nodul e (200)
in which the nut holes (84) are forned, for reliable sealing and fi xing.

34. The tree-shaped solar cell nodule of claim32, wherein the rhonbus
branch 5nodul e (120) attached to the trunk nodule (200) is the triangular
branch nodul es (100), the quadrangul ar branch nodule (110), or the circular
branch nodul e (130). 35. The tr@e-shaped solar cell nodule of claim
32, wherein the rhonbus branch nodules (120) attached to the trunk nodul e
(200) form | ay#ts, Arngetshepedisolapaell modulagempripi@g! es (120) of the layers are

st agger ed. 36, A tree-ﬁpaggﬂsiﬁkﬁr cell nodule conmprising: the trunk

modul e (200); the tree-shaped solar cell h coupling parts (90) configured to

coupl i ng parts. (90) MK Boalie B ShabEhtdiiat dLeEruBhet Sol I RRE
si des; qgg@}ing pl ates (91) provided on the branch coupling parts
(90); and the toupling holes (95) formed in the coupling plates (91);

20whersei n i f the brasdhakbupbdulg fRalet G0§ ehgad Basy Gighbf tHet rasidininddulew t h
each other, the branch coupling parts (90) are brought into contact with
each ot her and(1#bg coupling holes (95) are aligned, and the branch coupling
parts (90) forman internal space region to dispose the trunk nopdul e (200)
in the internal spade asggn@Jy. space region (12) and the jaws (13) at boundaries of the
assembly space region (12), the assembly space region (12) being formed in the
branch module frame (60) and having a depth of 5 mm to 10 mm;
10 the wire accommodation groove (14) formed in the assembly space region
(12);
the reinforcing frame (66) formed in one piece with the one-piece part (64)
on a back side of the branch module frame (60);
an internal space region (67) provided in the reinforcing frame (66); and

15 the bolt hole (68) formed in the reinforcing frame (66) so that the internal

space region (67) is exposed to an outside.

28.  The tree-shaped solar cell module of claim 27, wherein the branch module

frame (60) comprises the branch module curve frame (60d) having an arc shape.

20
29.  The tree-shaped solar cell module of claim 27, wherein the branch module
frame comprises two parts having a coupling angle of 120 degrees or three parts
having a coupling angle of 135 degrees at the one-piece part formed in one piece
with the reinforcing frame (66).

25

30. The tree-shaped solar cell module of claim 27, wherein the gap (72) is
formed in the reinforcing frame (66) in a length direction thereof to open the
internal space region (67), the fixing tabs (70, 71) protrude from both sides of the

gap (72), and a plurality of fixing bolt holes (73) are formed in sides of the fixing

e three.



25 37. The tree-shaped sol ar cel

space region formed by the branch coupling parts (90) has a circul ar or

pol ygonal

a one-piece support (35) fornmed in one piece with an outer side of the
trunk nodule (200); the fixing plate (36) provided on an end of the
one- pi ece support (35) and a wire holgeand a bolt hole forned in the
fixing plate (36). 39. A tree-shaped solar cell nodul e conpri sing:
tr ee- shaped sd@bﬁ(@e?ﬂ nmodul e (600): the trunk nodul e (200) of the
tree-shaped sol ar cell nodule (600); the quadrangul ar branch nodule (1
t he rhonmbus branch nodul e (120), 10or the circular branch nodul e (130)

coupled to an ﬂuter[ﬁ g%h

crossarm (2) and the ran%%dt EIE?EE%dHE%Bhgdgg an upper pOFtIOH éf t

trunk rmodul e (ROGke-sh
the trunk nodul e 15(2

5

10

15

20

25

a trunk module (200) of the tree-shaped solar cell module (400);

the internal cavity or internal space region formed in the trunk module
(200);

a wire hole (80) and a nut hole (84) formed in an outer side of the trunk
module (200);

the main wire (38) and the connection plug (31), the main wire (38) being
disposed in the fixing plate (81) provided on a lower end of the trunk module (200)
and the internal cavity or the internal space region, the connection plug (31) being
attached to an end of the main wire (38) pulled out to a lower side of the fixing
plate 81; and

a connection wire (33) and a connection socket (34) provided on an end of
the connection wire (33), the connection wire (33) being electrically connected to

the main wire (38) and pulled out through the wire hole (80).

32. A tree-shaped solar cell module comprising:
the tree-shaped solar cell module (400): and

the rthombus branch module (120) provided on an outside of the trunk
module (200) by coupling the connection plug (31) of the connection wire (30) of
the rhombus branch module (120) to the connection socket (34) of the connection
wire (33) of the trunk module (200), aligning the fixing holes (27) of the fixing
plate (24) of the thombus branch module (120) with the nut holes (84) of the trunk
module (200), and tightening bolts therethrough.

33.  The tree-shaped solar cell module of claim 32, wherein an o-ring or a

silicone adhesive is disposed or applied between the fixing plate (24) of the

shape. 38. A tree-shaped sol ar cell nodul e conpri sing:

t he

nodul e of claim 36, wherein the interna

48

00) ,

he

the utility pole

dgbgpggphggnggqxgl) provi ded on the upper portion of
0);



the traffic light coupling part (6) provided on the upper portion of the
trunk nodul e (200); the traffic |light support bar (7) and the traffic
lights (8) provided on the traffic |ight coupling part (6); and 20t he
streetlanp (9) provided on the traffic light coupling part (6). 40. The
tree-shaped solar cell nodule of claim39, wherein the sinple solar cel
modul e (22) is provided on an outer sidg of at |east one of the utiIity
pole crossarm (2) and the traffic |light support bar (7).

tree- shaped solhambuebranglpmedaledb2ran |arfg<mgn@'t@f@é1@mhmum299) @ewhwhmdul e

(650): the tru of the tr l.ar cell nodule (650);
t he fl ower pot t?‘??)‘ lb#%g\figéﬁﬁfegﬂ“?q‘?e q‘rlr?(l? ?’“fl%rmed on at |east one
49 portion of an outer side of the trunk nDduIe (200); and an

internal space region forned in the flowerpot (77) and having an opened top

side. 542.The if ee- ’Fl'fbaﬂ?é‘edstﬁﬁé@%lﬁedell rﬂ&ﬂﬂ'é &f Qhint 321 Whetdin tNHOBORIbS bfiﬁch

fl owerpot (77) has a pol ygonal shape, and the opened top side of the

f-1 onerspot ( 77) mbéulp @i 20) ettathpdad dhe ¢onk Hoduler(2€0)sibaediagghlar baatl modaks e of
claim4l, wherein the cap |IIarg tube 10 bundle is provided on a |ower end
of the internall08) theequadtsingwlapbranttemp el bt or(the pirculardraned reedile (130) t ube
bundl e extends to a |lower side of the fixing plate (81) of the trunk nodul e
(200).

35. The tree-shaped solar cell module of claim 32, wherein the rhombus branch

modules (120) attached to the trunk module (200) form layers, and the rhombus

10 branch modules (120) of the layers are staggered.
36. A tree-shaped solar cell module comprising:
the trunk module (200);

the branch coupling parts (90) configured to be coupled to an outside of the
15 wafer (200);
three sides of the branch coupling parts (90);
wire holes (96) and nut holes (97) formed in the three sides;
coupling plates (91) provided on the branch coupling parts (90); and
the coupling holes (95) formed in the coupling plates (91);

20 wherein if the branch coupling parts (90) are brought into contact with each
other, the branch coupling parts (90) are brought into contact with each other and
the coup_ling holes (95) are aligned, and
the branch coupling parts (90) form an internal space region to dispose the trunk
module (200) in the internal space region.

25
37.  The tree-shaped solar cell module of claim 36, wherein the internal space

region formed by the branch coupling parts (90) has a circular or polygonal shape.

38. A tree-shaped solar cell module comprising:



44. The tree-shaped solar cell nodule of claim4l, wherein the capillary
tube 15bundle is forned of a stainless netal, a ceramc material including
glass, a plastic, or a vinyl resin. 45. A tree-shaped solar cell nodul e
conprising: the tree-shaped solar cell nmodule (700); 20the pillar (45) of
the tree-shaped solar cell nodule (700); the fixing rod di sposed on an
outer side of the pillar (45); and 48 the branch nodul e (140), the
branch nodul e (150), the branch nodule (160), or the branch nodule (170)
fixed to the fixing Pl@ﬁdple%ﬂ@PMt@@efoshfab@cbmml@ﬁ vt an ersengide efohprusk ng
the triangul ar élﬁ dul es (100), the quadrangul ar branch nodul e (110),
t he rhonmbus br&fA ie (120), the circular branch nodul e (130) t he

trunk nodul e (200), or t he t hat rai ght rved,
or “gradual Iy ¢ i st e ko nb e pOR e Bht ShtBee RO afdbed
solar cel | nodul e CQ&B%'h%lerhﬂldta%lttﬁdléﬂﬂHk@'inih'é%g(ﬂigt)e 38%‘3 quadrangu' ar
frame (10a), the hexagonal franme (10b), the octagonal frarre (10c), or the
circulsar franme (10d) that is forned of a netal, alum num stainless steel,

a ceramic material, glass, concrete, a plastic, a resin, a vinyl
resin, or a co¥bi naditee-sbapedrseti cell module comprising:

the tree-shaped solar cell module (600):
the trunk module (200) of the tree-shaped solar cell module (600);
the quadrangular branch module (100), the rhombus branch module (120),
10 or the circular branch module (130) coupled to an outer side of the trunk module
(200);
the utility pole crossarm (2) and the transformer (5) provided on an upper
portion of the trunk module (200);
the lightening rod (1) provided on the upper portion of the trunk module
15 (200);
the traffic light coupling part (6) provided on the upper portion of the trunk
module (200);
the traffic light support bar (7) and the traffic lights (8) provided on the
traffic light coupling part (6); and
20 the streetlamp (9) provided on the traffic light coupling part (6).

40.  The tree-shaped solar cell module of claim 39, wherein the simple solar cell
module (22) is provided on an outer side of at least one of the utility pole crossarm
(2) and the traffic light support bar (7).
25
41. A tree-shaped solar cell module comprising:
the tree-shaped solar cell module (650):
the trunk module (200) of the tree-shaped solar cell module (650);

the flowerpot (77) provided on the fixing part (78) formed on at least one
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49
portion of an outer side of the trunk module (200); and

an internal space region formed in the flowerpot (77) and having an opened

top side.

42.  The tree-shaped solar cell module of claim 41, wherein the flowerpot (77)
has a polygonal shape, and the opened top side of the flowerpot (77) is pointed

upward.

43.  The tree-shaped solar cell module of claim 41, wherein the capillary tube
bundle is provided on a lower end of the internal space region of the flowerpot (77),
and the capillary tube bundle extends to a lower side of the fixing plate (81) of the
trunk module (200).

44,  The tree-shaped solar cell module of claim 41, wherein the capillary tube

bundle is formed of a stainless metal, a ceramic material including glass, a plastic,

or a vinyl resin.

45. A tree-shaped solar cell module comprising:
the tree-shaped solar cell module (700);

the pillar (45) of the tree-shaped solar cell module (700);

the fixing rod disposed on an outer side of the pillar (45); and

the branch module (140), the branch module (150), the branch module
(160), or the branch module (170) fixed to the fixing rod.

46. A tree-shaped solar cell module comprising the triangular branch modules
(100), the quadrangular branch module (110), the rhombus branch module (120),
the circular branch module (130), the trunk module (200), or the pillar (45) that is

straight, gradually curved, or gradually twisted in a length direction thereof.



50
47. A tree-shaped solar cell module comprising the triangular frame (10), the
quadrangular frame (10a), the hexagonal frame (10b), the octagonal frame (10c),
or the circular frame (10d) that is formed of a metal, aluminum, stainless steel, a
ceramic material, glass, concrete, a plastic, a resin, a vinyl resin, or a combination

thereof.



