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E’—'T'—Ei THS & 4 s whso] #aL o] oL, F5o] Ky vz o] Ax YA

E HEolgl Wt (2], HFHA HEC] W T A= oby ek Aol e Aok o 7] A
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woll tieh &8 & 4 & 7HSieh A 80 oA A X‘Eﬂo‘ié o= W 2 of 4]
W o4 st Bl A Mol ik A2 3 2kAxpe] BA A gdlo] Aghs WA
7E7F A ke 9 AT B B A Ak, shA|gE, o] Avh FAukAof Fol
ZAA A o] Fo] At o]2et AR Y 7] A7 A= g glel7] Wil o] EE 5
AA] Wg HAE oAl 3 o] 54| 23} 1597} Wi o Aol ok 7= A
2 AEGAL o= A Sole® o]Fo] A A= o] QA gFobA & =AlIE x7]o] whdst
Al =, o] HIAESES Ao g 7|7to] ] SoHA H Aofu, Wb, o] E B7F W
3~470d Awrh EaL, o FHrl W= 2= He e BEY FAME Follr|E 7Y
9 5 7hEE7E 2RO QU Z) S 7ke} o 4= gl
= A o] o] HIFE At A HaL, o] uf 2alo A= 309 ol AAA o]
ol MEE Al Wdsh=t HEEA] S A A BFdA FA4E 7 el o
sfjop oF 5ol 7EE Hof Fo] whel, A= ok W8S &7 shar, 7 Jﬂ7} o] dheh w
el At WA= she] Feol Holof O AEd A W, 1eal Sl e
g4 210] 5101 H T} gk 2 E st "?ZE}.
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Bl OF 7 & EHsmA AR Al2l 2 ol
Junction Box
2 EH 1II EE CopperWire s . s ts

(Photovoltaic Module)

EVA Sheet ey vinyiacetse)

—~. FrontGlass

gopdz] mES JE LAl A6}
7] A& wEol Al Ao
7F ol AYL WA £~ QrE

A G @ e godn wEe Thss
/A Az oF 1 olg=
HRAI A7) A AE O] bR EouES 714

a}7) wol o},

Sealing Material

O 1. YR 28 T,

O 12 AR mEe] 23 Ho 9=
Al 4 Ee AfRolw AA TP @ d 5 2ol BES HEeith Al HA
o] AHEE= Al 2HH BES YE Fw A= (back sheet)?] 714 223 £
Aoltk, 19 1o YEr Q= A S oA ol B ke R ARE Y= A sAl0 &
ol A& E= Aol it A o3 & of digh ekgdel Fasteh, dA of FEo
oF, A WA, g =W A= (Front Sheet, AR g5} (Tedlar)Ql dhal 1E2} AJE
Glass)® AHE-El= fof= BFHA Ko S ARgett ol WA, YA (Junction
AEEE EATEE A B T 5 e Box)tx= Ao & LoflA Yot AdHAS

NEIHEE ARgE|ojof gy A &epal FEH O R HEsto] Aol AAT 4= 9l
o] A= HFY I FollA 350 nmFE = 715 7HA AL Qlnk o] BFA Y Rol= vt
1,200 nm7}A] T3t & 4= Q= fe|E AME ol 2 t}o] 2 & (Bypass Diode)E HE7H3F
gfof a}ar, WhARg o] WO WS s Frf o}, o] WA A7) Al AAe Fash g%
T WA & dojur) e EAE T SHANE, Aol e Folo] A ¢
agsto] HIARES TS WA ols Yk s HAo] t]& Fasirh webA, 12 9
ol AREE| 1 gtk 1R} AREARES = 57 AEFe| Aol shal Eol= 7Fgh
SAEG oyt AW el & e o E48 7}Xl_’ Qlofof ghr} HPAS] AR E
AEE drolof &1L, 9]%194 Ao & Ad = SoAEE ARk, yiels SIS
4 QAL = Ei= vbeell kel Aol s ANA =, %7] AEE Y= 858 ARES
of gty efFdA o] ARGE AL Q= tiEA o}, vpAuf o 2 Q] (Frame)> HES &
ol FElE2e AFE A3 FER xEol v HES Hoshs 7|5 08 YFugos
Hol gAgulo] = 27k 7P wol Ag 2 ARgE, 2y Qe st s st 5ol
= 9tk & HA, FAA (Encapsulant) Ad 4 s dAAlEolof o, & = W
= &Y AW fee T ARE SA A 5o HES #HEOR IREHE= A
of Fztet= EHoltt, o] AEE HTWul U= 7e gt (4]
ofte}, ali} whub UV apged ool Al Qb Qo Ay fr 9 HFOR w50
AL AT = Qlojof ohn, Fakg EI HE2 O 21, olE 5o s 715,
83 adoltt A EHUEE= EVA, AdiA 715, e, TAAEF A E= oW
PVB, Silicone F¢l L&A SA2 tfF& A 7F B2 EAL Aol Al 715 T sfjoF
of vt A|E PR A 5 2% o ot HFAA A REEA] ofjef e A
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(8) LA =8I F2- &
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(4) vt s, Ma AR whE =2
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(5) A% BH D L] g AF L4
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(1) AR, A4, T3 S gt ge

o8 RO S
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2 ¥l 92t SeY

217} A2l %

et S| A4 B st

3. &It
(Qualification Testing)

1970t SREEE thedet H
ZhgRie] WAL, AFoew A
Faol A WEEch Lea I o
7HE Al EE7lA BE A
& W7ok HACE ARG E Sl

2

- o%
(O o o
QL

g 4 M
=N HE 2 oF

A Abol AR AR AL ARl whebA, =
Al ARl AE3rE =l
Electrotechnical Commission (IECZ '§&})
o {7t ol A FHIA HE A
ALl AujRpZ o)A =8},

HAE A= duidos g2 7
A ool o] FofAaL, o] A&
legs' O & 7} & HER L}H‘ﬂxﬂ
o 4= Qlar, FAlo e 4 Sl
7 3 mES /S E AR
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(6) 714 &% 7} (Mechanical Load nE Aea 93
1 module 1 module 2modules 2 modules
) 1 i )
Control Module ’ Characterization Tests uw "‘{;iow":}:’i:;"iﬂﬂ 200 Yh:raqglgy&lgggﬂ Bias | 10:‘;15[‘%;::! |
) I}
Outdoor Exposure 50 Thermal Cycles
1 I

Hall Impact Test
25mm, 23 mis

Bypass Diode Thermal Test ‘0‘ ;‘;‘@,‘;’;& FR';'«Z: -‘4:5%" M-cw;l.l.md
v
Hot Spot Endurance
\
a2 2. ME™ol =& -l £ME (IEC 61215 2nd Edition)[5].

14 =io

E| OF 7] & ENFHAIAR M2 2 1B
= AT s AR SlojA Bt Test, MLT): &, ¥+ HFe 59 92
H]-go] Wo] == Aol v, 1ejal, &9 A= Bpto] Frsks W
A4S s AF-HdY A4S AsiA= = (7) &9} W7} (Hail Impact Test, Hail):
oA ABolE 7 Aaae of oA vE ko] wol 7 2710 A 2] B}
o] wol =t} o|gA Al FHIHFo HAulE (8) Hot spot Endurance (HS): X&o°f 71
o FAsA, £AeAY fAskz e WAL AE 2ael B
o] ol =t (9) tho] &= £ B[ AE (Bypass Diode
g 29F BaoA A&HEH O R AR Thermal Test): Hfo]uj A T}o] @ & 9
ool tak ol Theat ¢, Qo o 2x 7}
o2 AMgalo] Lala Aot
(1) 2-2]3 7} (Outdoor Exposure, OE):
Solo A Aol HEE mEAT]=
Bt 4, E Y (Module Lifetime)
(2) A4 H7}F (Ultra Violet
preconditioning, UV): AF&J4l 345 BFAA wE o] Jol= HEo] ¢
AT mgol mEA 7= Bt oA FEEHA e 21, dE =of, A
(8) &&= Ato]Z 7} (Temperature 5, JuEY 3 A9 &4 2 2Y A
Cycling, TC): A3} 112 3|5} A go] a4 &8, olst o] HAS o
e Bt sk W O AL 7o = g}, upAek 24 7]
(4) 5%, Y2 Atol= B7F (Humidity < HE S st of#ek |
Freeze cycling, HF): A& A 112/ FAA A=A YA = E 164,
AHO R W} SFHA MES HI6ks 209 = 250 F A7 T HES H
i okl ME EZEol 7] &9 tiH| 80%
(5) L& th 7} (Damp Heat, DH): 11 = HAE HEST BE 7)ol 2 AL,
= 59 2or BES Frlehe Ha A=A B o] &l ek A A
i Ale A A =t




3 22 qt}, A eH o Ao g3t 24
b EoFdA] wET AAHY &Y A
o At o 4 9la, o] Az} A A7t
of uba} ME oz Walstet vhok Aske
S oF 2 QI3 BE AA| Fvgo] thste] Al
Foz g7 fpd thedt AAoR uE
o] e o =T 4 9k, oS AL oy
o AAbsl= Z4ol)
100% —
, > )
RD
o714, 1,2 w97} Wol 41 vy

i, Ry A% HAE d38 23 LDe
HAE A3} Atz A-S el

5. 1= (Certification)

o] QlZ (certification)> EfFHA] 4]
oA 9] ofu]= ohE W A2 AA o=
A o uR ARGET Q1SH #3
b= Aol AR olsH ZRIHE &

sto] selfl Aola, o] T ke
R
(1) 5olE Aael 4] AES B A

420
aplla] Sl e A5 o

AEB‘%Zﬂ

2§17 4 ot WaY

B A Abgell Al A3 Qlguta ol of
F A0l o= Underwriters Laboratories
(UL) vt = g x] 2so et -
%15 wp=Loft}, o] upAe = WAl B
AR A aglef Wh=A] H @3k Zlofal, mf=

sy A7) Aol 24 E sl oe
Global Approval Program for Photovoltaic
(PV GAP) Q1% up=Lolt}, o= IEC 249
Worldwide System for Conformity Testing
and Certification of Electrotechnical
Equipment and Components (IECEE)o] 2]

S A - FIC},

AFAe A% mzAsYtE gryo
2, HFAA AFGel Ao Al QA
‘certified’ MEO|tt= & WA B GF
A ARe Saee oujel W o ol
T A2AE 37 REss WU AYA
= HUWHA AJZFo] E|a1 54 AJFS 3
stA Hoh, wof HEso] e Hrbe #
Fa4aE FYRYH, o] A HiAE
‘certification'o] g}l F-Ec} R A AHY

oA o] EA#el o]y 9_011— HEo] 'IEC
certificate' = 'IEC certification'% ) thal
Haict, we wEe] epe Az o
A 'TEC 61215 Certified 2= H17} H o]
Sr, ol T AEH LR of o] % 7}
A% cheat g

(1) IEC A= ojudl A EE o122 3=
= Ao] gl ol st 2K o ¢
~E gy g Hate] diet #4115 U
skl A elshs Aol
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Bl OF 70 & eforma i A2 o ol
A3t FE v A S d4E 5 A
B A okl A= AlgE 29 AE =)
Al 2 QIAE 7HE3HA 7 =]t At
(1) 474 719 HFF F=A4F 7. EHYMX] RE S 9
(2) T A
(3) UV ZA} 19709t} 27| AAH 25 59 T4
(4) 228 HE B F 7HA 9] 29 of o3t Mg EFo] tFEEolqltt. 1 o]
= S wfF ol H2A E= aRh ek
AEYA Q4 FoA 2 B XS A AR mEo] WHEol A QlojA A4 sy
FeAd ¢ Qe an, oAE 5o F 24} of Aget g7l o Hol= Z wjio] A4
oF 22 Aol ok AR dHbA o R AGEOoR Wol wgrglon olF 4s
Eo AFEE= 1A 8o W m=4 7] 91k B o= 21 uj 7 O] back sheetZ
= MAAS 7 Q7] woll A El A AHGBEAL GEA] E A} A A BRIV Fof
AHgBoF ghtt, MEo AEHAE )17k S0k, 1L o]9lo] A HES EHS o
o %7} 90% oo R EetrhAl HrhH o] Al mpof ofgt EFo] Fu gl o]l
AA B AT = gle 2 A on, o Mg YAl shte] Al mho
AEYAE QVFSHA == Aolth o]}t H T F =9 &Aoo HAEE xR FHo| 9
55 A2 UV RARFFAE & 4= 9t} UV ATk E 02 B2 oW AR fEE
= 52 quAe 2ES 7R oS o] A ¢Sk7] Wil & = WA|of o3t
PR A EH=dl AR 7] Well A= SR st 99 (soiling)@} UVol o]t wha] &A4fo] 5=
A G FYol A& 4 ol mEY &4 B S5 Yllel A,
o] AA| A A= AEA = B ¢l ofef o] PlAEL= tfiEAQl Mo ST
= Bgo] AT 4= o}, 2wt FEe o Ak g o g E5F d4 AdE
g B FHA] 7h AERE s A8t U= Aol digt 8= okt o]
7] ofgar o] FA o thgk A2 JPLoA] o}
T X dgekal vk dF 24, dE = (1) g2 e SFdy
of v A SR (a-8i) LA @ eFAA At Al A4 etolo] Tk
2 QA7) 7SR AFEE 4 gtk 9 (Broken Interconnect)
st o] &bz dA ojds] EA4o] =2 @ e FHA ] A 7= (Cell Crack,
2ol A FdE 4 Q7] wiEo|t, Broken)
A FAA] 7HE =g vl digt ol & 4] (Corrosion)
So] HH oA oo L&A 0 efof @ ¥g] (Delamination)
B 2AEE TS E S o] W ® FAA HAY (Encapsulant
2 AA kR AR 54 Aol 4] 5t discoloration)
gt AN AR IS AHAes ©® H{ =% (Solder Joint Crack)
A AolA H7EeE 4= Qlek, o] Aip= B @ 2] 9= (Broken glass)
& 31 E+= 5uf A9 T QA4S THAA Hot spot
=, ol Ao SA4o) wef FebA A ® A &% (Junction Box Failure)
ok, wheba], 54 Ao Aol dAatgFol] ¢ A st nE A4 B
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¥ 1, JPL Block Qualification Tests,

Test I I 111 v \Y%
o 100 50 50 50 200
—40 to +90 —40 to +90 —40 to +90 —40 to +90 —40 to +90
- 700, 90% 5 cycles 5 cycles 5 cycles 10 cycles
Humidity 68i1rs 40 to 23T 40 to 23C 40 to 23C 85 to —40C
90% 90% 90% 85%
3 cells
HS 100 hrs
MLT 100 cycles 100 cycles 100 cycles 100 cycles
2,400 Pa 2,400 Pa 2,400 Pa 2,400 Pa
. 9 impacts 10 impacts
Hail 3/4" 725 mph 1" - 55 mph
Hi—Pot {15 pA {50 pA {50 pA {50 pA
1,500 Vv 1,500 Vv 1,500 V 2xVs+1,000 V

(Junction Box and Module Joint
Failure)
1) +2 4 &5 (Structure Damage)

(2) HAEE Ad 7Hsdt 55 A4
(O Thermal cylcing (TC)
A7 A7 2holo] n

LAl T
=

e
Ao WE AN Tk

@ Damp Heat Exposure & Humidity

e b

-

- Freeze

=]
- -
H

—

/g]
S
CREEae BE AP Tk
(® Ultra Violet Test

=1

B AA WA
(4) Mechanical Load

L A7 A7 gjolo] m

A s

L5 sk

R
(%) Dry and Wet Insulation Resistance

. 1:1_]—11]

A =R

RN

(® Hot Spots

(7 Hail Test

8. 2 FF 74 A 71547t
XX 9 D2HE |

'_I"' -1 = =
A A wE FAFIE GeT]
THAL HhE AR B 7ol A Rlg e o] 2 of
FAQ F A 207 Fhfis o]l
E o sty fFHdgeR A A
zAoE P 9 iy ZRAE P2 ofef
o Zrf

(1) Jet Pollution Laboratory (JPL), Unite
States
- Flat—Plate Solar Array Project (FSA)
(2) Joint Research Center (JRC),
Furopean Commission
- CEC 201 ~ 503

Block I ~ V 74 24L& g W3, 58,
AE 29 7207 8 W HE 117 WE 1A
Elo] BES A&stal Hr7hE Akl

Block T H7} WH-& TC 100 cycledt
70/90 DH AEH AR H/1=2 s19=y), 1
Offri= NASAZE 9-F=of Al ARG-5|= Haof

HMIFMXTHE 273 M10¥ (201451 10) 17
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g WS seR B A8
71 o] Block I ¥ V7 Rz}
stel E4 ARl e ol F71y
oleh., BE b exHom A,
W Block 119} 11 HES Abgt 3h7ef A
AE QL. TC 50 cycleo] £AI7L Y wE
© ApupolA] of 5Y FRE A7 A4 Sfo]
ofo] wt£3} A whdol O3t WE £ £
o MHYE|9let, o] = <, wE A=Y

o A7 97 otololE F71R Adste] B
AS saste s el sk, AEd s
S 99 A7jell FrE wEY £

Block V H7}of A= TCE 200 cycle® =
AN w8 A5BNE ot o &
A& sl &st7] $13F YR e 2 JPLoAl= A
& 4494 mrh geddn Fus] A
Hejgont, ol qls) W QAR 1T &

g =43} hot spotoll thet ZA 71 WA= Gl

. Ere R Qlete] A3t f-EE ARESHA
e HES A ok 9l fe oo 2T F
¢l kS mAA =Hlar, o2 <l 7t
W o] Block IVell F=7F =] Qlth, vfofuf A
tole 7t §les HEEC] AdEe 1A
oF A AlAdlo R FEE Q=T o]
|2~Ello] AAE HEoA] hot spoto]
H gl E5Fo] WAETH o2
hot spot E|A~EZ} Block Vo &7}
EQlth Block I, II, III XE&2 silicone
= S AAE ARESEAL SFHe] Fel7h glo]
A ZrE] 9l a1, AdXE Block II, III REY} W&
Block IV LESL PVBE B A& A-L-3)
AaL, ol feEE ARESto]l MEg AlE)
a9t PVBE AHESE HEM A= 25
A7 ZYUEQ] HAo] whagsigl=d| o]
A7F el &8 AR e
Kio] grte] st e E ol
A H%& cycling B7HE X9 A
o= H7FE WHEE QL A AREsta
= B7IQl HF H717) o] Wilo|o}, 71 o
Block V EEL W% EVA EXAE A}

~

b ook -
EI?E:‘.’LOEE

N,
bl

o G O Mo |

o o

]

%

op

sto] HES A Aekolct,

Block V= 19814 ¢] W =Gl =] A4
=0 wE A A BE bYAd Bt
o] ik<=o] U, Block V Fitel= ov]=
AHtA o ME tARele] JPL HI7HE §X
oh= 25 onfgttt, ol W0 4% st
7F 5%l 2yt sk ¢F war, o st
oF A71A Ao gt dAgt EEo] Fol
ESFE QT Block V BV} S VAR
Lol AA Hek, shve= TC 200 cycle®
Ay E= H7holil, thE Shif= TC 50, HF
10, 10,000 cycle Dynamic MLT, Twist H
7k} hail H7bE 43 ¥ QL

Block VIO|A & 7}A] =28 +4F 717}
AQtE AR, A A Block VI 4-8-5]#] ¢
Skt ol 7)1 A Aot H7loll+= UV exposure
B7EeE Hpoluff s tholoE R HAE L
2]l 85/58 DHOJl 500 V ¢S ¢l7}ah= A
7|3FetA AEY A ol

JRC CEC specificationa o}#j e} Zo]
CEC 201%-¥] 503714 H7} £5of tjat u
|2 aofst Aot

(1) CEC 201

(1 Hail impact

@ UV exposure

(® Wind pressure

@ TC: —407C to 85T

(® Smog

® DH cycling: +20C to 40T, 10%
to 100% RH

(7 Cold—water spray@} &% shockS
o]-ggt &&= A3}

(2) CEC 501
@ Twist test
@ NOCT (Normal Operating Cell
Temperature)
(3 Hail Test
@ TC: —407C to +40C + NOCT, 50




cycle

(5 HF: 40/93 DH, 48 hours, then
—407T for 1 hour, 1 cycle

® MLT: 2,400 Pa

(D DH: 40/93, 720 hours

High—temperature exposure:
NOCT + 50T, 2,880 hours

© UV: NOCT + 30T, 40 MJ/m”

Ozone test: 40C, 55% RH, 120
hours, 0,5 vpm O,

@ SO, test: 25T, 75% RH, 120
hours, 50 ppm SO,

@ Ice formation: +20C to —107C <}
& 23 do], 1 hour

@ Hot—spot Heating: Complex 1
hour cyclic testS WHES| A 503]

(3) CEC 502

@ CEC 501% 7|22 3}o] o=7}
Hat g

@2 OE (Outdoor exposure) A
27}

(3 Ozone, SO, 3t
Al A

(@) High—temperature storage: 90T,
20 days

(% High temperature/humidity:
90/95 DH, 20 days

® DH 40C %7} A7

(@ TC: 10 cycle, —207C to 80T E

A~
57

Hot spot H7}: 1 hour, JPL Block
v ket Ak

Agal Wl B}

(4) CEC 503
D CEC 5028 7|28 dX 577}
Z7}=
@ AFeFel Ao E AsB7t
(® HF H7} (CEC 501% H¥ 3
CEC 502¢0+= $1&1 7}

29

@ 92} 7+= (Robustness of

Terminations)

o
o

[EC 7F4 % 7= a3k 204 o

of el B H 4 gl FUF 2

ofof sfat, di7|o] HE 27 Fol

201 01”94 #fg—% wAs7] 9%
A

)

ol 2 qlo
d

0,

N

— M

ig
e ©
1
D
12
i
o H
mlm
14;1
nﬂ
_orL:
rir
=1
N
by O
N

A WA o] FAH ST e,
Agzhe o 2o AR el Aa
ot gre o ke FAel Helet

E
O
HU
1 o
9‘_
é
o)
0,
ue,
_Tl_‘
J

rlt
o,
o
N
rir

2 4y o Hob M oZ B mfn

(1) 60 kWh/m” (216 MJ/m*) OE%} HS
37t

(2) 15 kWh/m” (54 MJ/m”) UV exposure,
50 TC, Z12]al 10 HF

(3) 200 TC

(4) 1,000 A]7+2] 85/85 DH

9] A+ Yl 7}A+= JPL Block V 4 3%
CEC 502 4149 xFo & A= gt
7}A] Block V gt H 7} ol A Fagh Wzt
= A2 7oA 8] &&7F 90T oA 85T
AgtE] =, ol AN o A§EE=
BAAR] EVAS] Aol tfsh -2 i
oft},

o] IEC 4 CEC 503 7142 dF
g F7ME 2gS A=Y, 7P & H3ks

r
N rl

TC/HF 7} o3l UV B7HE dst=
o2 9lo] gH U g st
2 ZEAH o7 19930 IEC 12158 5
IEC AAA Aula W5 4 %30 43y
7]

olth. o2 o] AL AR Ei AR
ol WE A ore Mz FAAQ HE

HMI|FMXIHE H272 ®10¥ (20144 102) 19




2 @,
R,

Bl OF 7] & eHA Al A2l 2l 915

=

ol Heln

o A0l wet hi-pot B A9 Ao WA BRSHA, A
Ak meE A ook,

CEC 501004 g5 Hofol Atz H%lo] wo] Rzsirt we o

A& 5,400 Pa MLT B 7}7} =7F= 9141, HS AE©] 85/85 DH H7FA|7HI} 531 2] <o
WKz CEC 5029 W3k SAlell EatE A 4l 1F AR mEahe] AEAE
AL, =7 flll Al SFQlvk, ZLejal o] mEle
IEC 12159 IEC 612152 §Ao] Wi45el  DH {7} ®Z&AI7H 1,0004] 702 4 o|e}
2, IEC 61215 2nd AW ARA AR S b @ 9% wA)E def, s, ol
24 o] wEOIAIL, of AWl +4  wee wh ol M wakel Zeolut A
g Bo] 9li=d] ofefst 2, go Hl= Aolt}, the Bapol that 74l
A5 of el 2 e A UA gk, weba),
(1) Twist test®} dynamic MLT %7} A| A HEo] & % AAYEE st o)
(2) Wet insulation resistance g 7}k Hete AEol B4 7|7 FoF AgS At
bypass diode thermal 7} 57} sk 4> Qlufar wek 4 glth ESE o] HE
(3) TC 200 71 A] 1 sunol ajsh= % B7F Be =5 wWAYS dig gt
Ao Ao} ARz 2o = WA A 7] el AEe] e A7dsk=d

(4) UVH 7}+= UV preconditioning Test&® A= 4= Qi)

uhpl o)A B2t =3

10, 2%
[1] Chapin DM, Fuller CS, Pearson GL, A
19754 O]?*E EHookﬁX] %7} /é]*éﬂ/ﬂjl_}- Xﬂ new sil'icon p—n ju{lct'ion .photocell .for

104;‘(1]—‘:—0] AAA 0D WO 1o 6]—01] ‘ﬂ% converting solar radiation into electrical

—uAll= TTH T — o power, J, Appl, Phys, 1954: 561,

[2] Green MA, Silicon photovoltaic modules:
a brief history of the first 50 years,
Progress in Photovoltaics: Research
] Applications 2005; 13: 447-455, DOI:

H7M= 10.1002/pip.612.

W7 Flof RS udss] 9w
SRR Wb oA/ weste] W 7] B Sehlumberser A A burning problem, in
- o nternational, Aug. ; 14,
= 3lol o | S H}H o
o%e o]‘ME}. ]‘ﬂ 3k “57—]' T':/\'V O‘ﬁ\_. %7} [4] http://www.pvcdrom.org
4 A BE 4 EFTPo| A8t 1 [5] International Electrotechnical
231, AA QH oA ARE o] 3F HE FA) Commission, Crystalline silicon terrestrial
’ _ hotovoltaic (PV) modules — design
U] 2] 0O HILE O Z7lol| % p
7t df’ﬂ | &2 071—2‘* gkl AA = qualification and type approval, CEI/IEC
7%= stk 74 Al o 2 twist test 61215:2005, Geneva, Switzerland, 2005,
L nE Az 3 oabyge Beko) ojst o) [6] C.R. Osterwald and T.J. McMahon,
~ _ History of Accelerated and Qualification
ol x|uf Al % Hgko 3} =13 z| ok
1A, :‘ e = ahwle s Testing of Terrestrial Photovoltaic
Ay Ry L= o) . .
9}:‘:}. 51?0%/"1, H*5 37]'5% ‘i%% 53k Modules: A Literature Review, Prog,
7tER 7S AESHA H=Y), o)== EAXE Photovolt: Res, Appl. 2009; 17:11-33,
z

Aol Beke zAEl7) gltolnt
A eSS 915t HEHHE T 9l




NI

Electrical Engineering,
Arizona State University,
USA, Ph.D.

® 2o
- 20053 — 2008  Senior Engineer,

Intel Corporation
-2008E — 2011 AMTX HZE2] AIHER

HMAHA T
- 2012 - Bixj AHMSDI PV JHEl
FMATH

HI|MXITHE 273 H10T (20144 108) 21




