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Think Beyond.
Largest fully integrated solar panel manufacturing
facility in North America
Size = 450,000 sf. under roof
Annual Output = 160 megawatts
Employees = ~650
Quad Furnaces = 400 (esign)
Miles of String Ribbon per year = 8000
Total Solar Panels per day = 2000
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On Grid

» Environmentally driven market,

largely subsidized
» Applications
O Residential

O Commercial / industrial

O Roof tiles & building
products

Vel
evergreensolar

Rural Electrification
» Targeting 2 billion people
worldwide without electricity
» Applications
O Solar home systems
a Village power
O Water pumping

O Commercial / industrial
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Wireless Power

P Lowest cost, highest reliability
solution for remote requirements

» Applications
O Remote homes
O Recreation vehicles

QO Telecom / instrumentation

O Remote lighting



Evergreen-1

Licensing of the technology Marlborough, USA Gemini Il Furnace
by Evergreen Solar, Inc. 3-15 MW capacity Commercialised
i 3
_ “Ever®
MNASDAD ov woeny semsnanas
Public Rick Feldt appointed European
Listing CEO & President ManufacturingJV
Deal signed
1994 2000 2001 2003 2004 2005
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Spruce Line™

Product Launched EverQ-2 Evergreen-2
Thalheim, Germany Devens, USA
I 60 MW completed 160 MW operating
New String
Plant in
Michigan
Next Generation
E_verQ-l Quad Furnace China
Thalheim, Germany Launched
35 MW capacity 2010

2006 2007 2008-2009
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How photovoltaic solar power works
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“= N-type : phosphorous
doped, excess
electrons

METAL FINGER

SRR s
aul P'typE: boron dOped, Reduces rel[ection
shortage of electrons from silicon, improv

ing efficiency.
\ N-TYPE SILICON «+-omvivvrmem: 71

P-TYPE SILICON ooimiaeiiian !

REAR CONTACT o temmmerassmmtam s s

; £
CONNECTOR METAL FINGERS
Free electrons are picked Electrons are

up by fingers and con cenducted to the

ductad to the bus bars., wiring for the en
tire instaliation.

BUS BaR
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~= N-type layer has excess free
electrons (negative charge)

<= P-type: layer has a shortage of METAL FINGER +-----mscsssemtamsiaaarenszpfion: oL
electrons (positive charge) ANTIREFLECTIVE ===
~= Sunlight of a specific energy level hits Reduces reflection
the N-type layer and excites the from ;_'"90"- improv
electrons Ing efficiency.
~= Electrons move from the N-layer to N-TYPE SILICON -+ micer
“Holes” in the P-layer causing a P-TYPE SILICON -eore -
current
REAR CONTACT = emrmmassmmian oo liaiing

== Current (excess electrons).
up by grid lines

i e

CONNEGTOR METAL FINGERS
Free electrons are picked Electrons are

up by fingers and con cenducted to the

ductad to the bus bars. wiring for the en

tire instaliation.

BUS BaR
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N-type layer has excess free load
electrons (negative charge)

P-type: layer has a shortage of current T

electrons (positive charge) |
Sunlight of a specific energy level hits 15”""9"‘ *' Teseas

the N-type layer and excites the
electrons =

Electrons move from the N-layer to
“Holes” in the P-layer causing a
current

n-type
silicon

- junction
Current (excess electrons) is picked

up by grid lines

“hole* flow
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Manufacturing Process
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COVER GLASS /40t eat st s gl ma
Protects the cells ”~
from damags.

LAMNATING e~
SHEET

PLABTIC = v vommiiem
BACKING
sHELT

-
JUNCTION BOX R i o L A AN
For connacting FRAME

panels slectricaily.

Sowrces Fvengresn Solar: Solar Enecgy ihdusines Assocation -
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Wafer Fab I | > Cell Fab | > Panel Fab I

Silicon to Wafers Wafers to Cells Cells to Panels
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Focus on Wafer Fab: Silicon to Wafers -

“Front End” “Back End”
ﬁ ﬁ

Wafer Cell Panel

Fabrication Fabrication Fabrication

Silicon Preparation Texture Etching Tabbing & Stringing

Silicon Ribbon Surface Diffusion Lay-up

Growing Glass Etch Lamination

Water Inspection Anti Reflective Coating ~ Trimming & Framing
Screen Printing Junction Box Installation
Edge Isolation Inspection & Testing

Cell Testing & Sorting Packing & Shipping
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“Front End” “Back End”
ﬁ ﬁ

Wafer Cell Panel

Fabrication Fabrication Fabrication

Silicon Preparation || Texture Etching Tabbing & Stringing

Silicon Ribbon Surface Diffusion Lay-up

Growing Glass Etch Lamination

Water Inspection Anti Reflective Coating Trimming & Framing
Screen Printing Junction Box Installation
Edge Isolation Inspection & Testing
Cell Testing & Sorting Packing & Shipping
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“Front End”

ﬁ

Wafer

Fabrication

Cell

Fabrication

“Back End”

ﬁ

Panel

Fabrication

Silicon Preparation

Silicon Ribbon
Growing

Wafer Inspection
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Texture Etching
Surface Diffusion
Glass Etch

Anti Reflective Coating
Screen Printing

Edge Isolation

Cell Testing & Sorting

Tabbing & Stringing
Lay-up

Lamination
Trimming & Framing

Junction Box
Installation

Inspection & Testing

Packing & Shipping




