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Profile

» NB A ILHY 2005 12 A
» NEBIWEAEE: €168 million / USD$219 million
» 3%B UMC 5B (NYSE:UMC)

Products

» a-Si Thin Film Modules
» uc-Si Tandem Thin Film Modules

» Building-Integrated Photovoltaic (BIPV)

Capacity

& I\ ' I\ Vo I

» 2 Production plants
» 2010 Capacity : 120 MW
» 2011 Capacity : 140 MW
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NT-130~140 Specifications

Specifications:
Model
Naminal Power Wi[£5%]
Open Circuit Voltage [V]
Shert Circuit Current [A]
Maximum Power Voltage [V]
Maximum Power Current [A]

|mitial Values

Maximum Systam Voltage [V]
Dimensions [mm]

Weight [kg]

Connector

Cable Length [mm]

Cable size [mm?]

Temperature coefficients:
MNominal Power [WW]
Open Circuit Voltage V]
Shart Circuit Current [A]

NT-140AX NT-1354X

140 135

78.4
2,52
62.3
217

Pmax : Refer to installationimanual
Voc : Approximate 4% higher than stablized voltage

1000 1000
1414* 1114353 1414 * 1114 %353
20.5 20.5
MC MC

1000

25
-0.28 %/"C
-0.32%/ C
0.07 %/"'C

NT-130AX
130
TEB
2.45
§2.2
2.09

1000
1414 * 1114 * 353
20.5
MC
1000
2.5



World wild Installations




Germany

36 kW

Germany
500 kW




MW Scale Installations

On-Site Photo Project Info

Location: Blankenberg, Germany
Capacity: 1.11MW

Module: NexPower NH-100AT
Inverter: Kaco Powador Megawatt
-Station

Grid-Connection: Dec. /2009

Geographic Location

/" Project
Site ¥




1.55MW TF Tandem Power Station In Germany Glasewitz
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1.55MW TF Tandem Power Station In Germany Glasewitz
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| ntroduction

>FEE (PLASMA) © 8 3 50~ ~ B~ i [0t
(quaSI neutral ) 5 - lﬁﬂ—““%ﬂlﬁﬁ‘f'ﬂé% SRR
( Collective Behavior ) -

> PLASMA = fipht = S5 i) —> #iA i (Glow Discharge)
> SR

= WERERAL L MHEATELS PR (Fusion Plasmas)
AN | R - A TR R



Plasma Parameters

A (n) <8 A AIORS B (em)
O PR (v) i TR AN GR) ] R BV R (V)
O TR (Te) 1 HJA B [0 S (eV)

ST () | T IREHoR (H2)

f (H2)=9000(n)2
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Plasma Parameters

— RUERA Ffﬁlfjﬁfiéﬁg\’f

FEE (8)) HFEE (V) T;t:;iﬁi
+ R T 6,610 1/40(20°C) 4.0x10*
B+ 6.6x107 0.04(500k) 5.2%10*
BET 9 1x1072 2(23200k) 9.5%107

Thermal velocity

v, = % <1 5x10°m/s v, = 2 <1 5x10°mis
mm, Tm




Gas lonization Energy

A4 PR (eV) 288 £ (eV)
§ (He) 24,588 19.8;20.96
5 (Ne) 21.565 16.62;16.72
& (Ar) 15.760 11.53;11.72
£ (Kr) 14.000 9.87;10.51
4 (Xe) 12.130 8.28,9.4




Plasma Characteristics

» Collective Behavior :
BT BE T FHBROAT D [ER T i S B T -
» Debye Shielding effect :
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Particle flux to a surface: M=

Vi
4

Thermal velocity of electrons and ions: Vi, o >> V..

Flux imbalance:

MNN

relectron >> I-ion

1) electrons escape to the wall
due to higher thermal velocity

2) wall charges negatively* until
electric field is created due to
charge separation

3) accelerated ions / retarded electrons
arrive at the wall at an equal rate
preserving charge neutrality

()

Sheath Formation
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sheath

wall

ions

electrons
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wall
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e Gasses flow onto wafer

» Activation energy provided by hot
surface

Plasma Deposition

Sio,
Gasses flow onto wafer

Activation energy provided by plasma
Wafer temperature remains colder
Deposition rate is much higher



AMAT PECVD




AMAT- 60k TFS PECVD (CVD)

Gasin —>

Glass Substrate

RF Power Supply
(for Deposition)

Shower head
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Deposition:

i Susceptor

SiNx, SiOx, a-Si, etc.

Plasma Cleaning:

= NF,— N, +F

[ F+Si —SiF,

Adjustable

Spec
AC Power
Voltage: 440v 50/60hz
Power (Max): 1,000 KW
Power (Ave): 760 KW avg
Water
PCW flow (max): 43 m3/h
DI flow (max): 5 m3/h
DI flow (ave): 4.5 m3/h
Gases
SiH4, H2, N2, Ar, CH4, TMB,
PH3, NF3, He
Physical Properties
17m x 17m x 3m (WxLxH)
Total Weight: 151,000 KG
Point Loads: 2,000-3,000 KG
Noise: < 80 dB (A-scale), 1m
from pump frame




3-D Rendering of SunFab™ Thin Film Production
Line Standard Layout

Adopted Proven Glass Industry Automated Line with

Tools and Techniques Advanced Factory
Automation Software




NEXEZAVET; Oerlikon PECVD

Cassettes

LL-loadlock  TM- Transport module PM - Process module

Annua Resufte Presentation 2000



ULVAC- PECVD

Traverser

Unload Lock Chamber

Deposition Chamber
Back Plate
Heating Chamber

Holder Load Lock Chamber

Traverser
L/UL Position

Space Requirement for Installation
14000 X 49000 < 4000H







LEYBOLD OPTICS PECVD
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NEXELAVET: Summary

 NexPower will be the next superstar in TF solar.

 Plasma technology popularly used in IC/FPD/Solar ..

« PECVD is one of the keys for high CE solar.



