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HaniBnpoBigHnkoBun chotoenemMmeHT

Surface Texturing /

FrontContact Ti-Pd-Ag, AgMn:Ni-Au

Antireflection .
/ Coating (ARC) T!N

CUnbHe neryBaHHaA: P
"~ Emitier (n-type)

— Base (p-type)
cnabke nerysaHHs: B

__— BackContact Al-Cu

HOCIT CTpyMy po3ainatoTbeda y BOygoBaHOMY nosii p-n

pi3HUUSA noTeHuianis npubn. 0,4 V



3abopoHeHa 30Ha —
BignosigHa oo cnektpy CoHusd

Spectral Irradiance (W/m2/nm)

GaAs

Si

CdTe, CdS
CusS, CuSe, Cu(InGa)Se, 15%
InGaP, AlGaP, InGaAs

0

Efficiency
35%n

onTtumarnbHo 1,4 eV LT

3%

Infrared — 0.5 1

Uv , Visible

Sunlight at Top of the Atmosphere

5250°C Blackbody Spectrum

Radiation at Sea Level
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GaAs:

+ npsima 3abopoHeHa 3oHa 1,42 eV (1,1 eV Si)
+ cuUnbHe nornmHaHHA ceitna — 90% Ha 1 um (100 pm Si)
+ XOpoLle cniBBiAHOLWEHHSA eHepria / Mmaca
+ BUCOKa pagiauinHa cTivkictb (x1000 / Si)

- Haa4ToO AopOrnM Ansa MacoBoOro B-Ba
- TOKCUYHUN
- KPUXKUI

nerki NOTYXHi naHeni
— KOCMiYHa TexHiKa, JpOoHu

GaP, GalnP




1.6 |-

B O solar spectrum (AM 1.5-G, 1000 W/m2)
12 | O converted by crystalline silicon cell
Si ++ AOCTYMHUWN
- + HETOKCUYHUI
1100 nm ~ 1.1 eV = band gap of silicon
08 |-
n - HeBurigHa (ckowleHa) 3abopoHeHa 30Ha
- cnabke NornuMHaHHA cBiTna — NoTpioHo 100 um
04

0.0
400 800 1200 1600 2400 2400
wavelength [nm]

energy [W/(mZnm)]

wupuHa ~10-15 cm

ToBwMHa ~0,2-0,35 mm
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Directionally solidified
silicon
Solid-liquid
interface _
Bridgman’a

mono 14-17 %
poli 13-16 %
amorf 5-7 %

SoG-Si = solar-grade silicon = $100/kg
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Panda Greeen Energy Ltd, 100 MW =1 Mt Byrinns /25pokiB
China ~130 GW
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Qinghai, Tibetan Plateau




850 MW Longyangxia Dam, Tibetan Plateau; 4 million panels
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pi3zaHHA = BTpatn

pi3aHHS Wires Si Ingot
enemMeH KpI/ICTaJ'I '=E'w-_-:--:?_.r‘f
& Ay
Shafts & 2
mMoayrb nnuTa MaTepia Wire quides
P (Wires pitch: ~0.4mr

Sunlight TekcTypa

o

+— (Glass substrate

Light scattering +— Transparent electrode g
Light . .
absorption |+— F;'hln:rtwa;taic cell {, ,}4 o LIk £ &)
a ey 3
«— Reflector L) e
Random pyramids formed Worm-like structures formed
after alkaline texturing of after acidic texturing of
monocrystalline silicon. multicrystalline silicon.
KOH-+izonponaHon / 90°C HF+HNO3 / 15°C

aHTupednekc — TiO,, SiN, (CVD)



[Incorming Water)

(Surface Darmage Rermoved]

[(Texturing)

(M Type Farming by Phospharus Dope]

[Si0,Genarated and Coveraed the Wafer Surface)

[(Phosphorous Glass Etching)

(PECWD Prograss © Anti-R eflective Coating)
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[Fromt Side Bus Bar 2 Finger Printing)

[Back Side Bus Bar Pri ' ngl

.I:E.ac.l-.q Side Surface F'rintin-.g].
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OaraTtowapoBi goToeneMeHTH

nn-AllnP
Eg1>Eg2 > Ega n-InGaP
p-InGaP
— pp-AlGalnP
Topcell Middiecell Bottomcell <o eg) n-AlinP, nn-InGaP
n-InGaP, n-InGaAs
//\[J Call 2 (Eg2) p-InGaP, p-InGaAs
i n-AlGaAs || pp-inGapP
i Cell 3 (Ega) n-GaAs n-InGaAs
| Solar p-GaAs InGaP
spectrum pp-GaAS n'Ge
p-Ge
epekTuBHICTb 00 32 %
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