Jleknusa 5. @oTo3r1eKTpUIYECKHAE MOTYJIN



KoHcTpyKUuua potomonyns

Aluminium

Frame Tough Glass

Non-reflective Layer

Electrical Connections

ntype Silicon Wafer

p-type Silicon Wafer

Electrical Connections
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TunuyHaga poToaneKkTpuyeckas s4yeuka

front contact

n-type
silicon

PN junction

p-type

back contact silicon

OddpeKTMBHOCTL 14 —
17%.



SunPower Back Contact Solar Cell

QP PEKTNBHOCTL
23.4%.
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Bypass diodes
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TexHonorna npon3BoAacTBa

AMAaTARIARVINAIZ

- npon3sBoAcTBO hoTOMOAyNen Ha
nonukpucTannuyeckom Si



B Drawbacks of CZ Solar

Silicon Feedstock

Nony4yeHue
MOHOKpUCTann4eckoro Si

Silicon Ingot
Quartz crucible

¥ Water cooled jacket

L Heat shield

Carbon heater

, Graphite crucible

+— Crucible support

Spill tray

Electrode

Mono-crystallind®vafer

Cz crystal pulling furnace

Cylindrical ingot (module
packing)
Smaller throughput rate
o CZ: 5.3 kgh at 2mm/min
« Cast: 129 kg/hat 0.3mm/min g6

High oxygen content -> LID module

Higher energy use
Feedstock limitations

Importance of skilled operators




[Nony4yeHue
nonUKpucTann4vyeckoro Si

n Silicon Ingot

Crucible Liquid Si

\ Solid Si

Silicon Feedstock

Drawbacks:

e Crystal defects e

. Insulation
¢ [ron from crucible

¢ |nclusions from
coating, furnace

Casting Station cross-section

Multicrystalline

I Solar Cell

Multicrystalline
Module

¢ Not compatible with

pyramid texturing Multi-

crystalline
Wafer




MeTannusauma noBepPXHOCTU
nosniynpoB! F
casing squeegee
Screen printing :

Si wafer paste friction angle

1 — p type base material, 2 — n type emitter, 3 — dielectric layer, 4 — textured layer,
5 — powder layer, 6 — passage of focus laser beam, 7 — SLS seed layers on the silicon surface
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Standard modules

AR coated modules

Percentage KWh/kKWp difference

-po 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

Time of Day






CTpyKkTypa CTOMMOCTH
®3C

Electricity
10%

Silicon 23%

Equipment
15%

Other Materials
Labor 25% 27%




