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Classification of PV cells

Materials and types

_ . Mono
Our business domain crystal
—Crystallinj
Poly-
Silicon e crystal
Thin Film
PV cell (Amorphous,
Micro-Crystal)
Single-crystal
(GaAs-baced)
Compound
Poly-crystal

(CdS, CdTe, CulnSe,, etc.)

Organic == Dye sensitization

SHARP

Feature
. Conversion
Material Efficiency | COSt Feature
Mono-crystalline High
silizon @ O conversion
efficiency
Poly-crystalline Suitable for
silicon O @ mass production
Few volume
Amorphous O @ of Si materials
Single-crystal o A colighest
compound efficiency
Poly-crystal
Few resources
compound O o
Organic(Dye- . _ New type
sensitization) photovoltaic




Current PV modules

167W — NEQ7E3E - Poly-crystalline
72 cell (43.1 volts) 5.3A

185W — NUS5E3E - Mono-crystalline
48 cell (30.2 volts) 8.54A

SHARP 1



Cell types/ model prefix

Poly-crystalline silicon cell
Poly-crystalline silicon cell

A

NE type — ND type

Single-crystalline silicon cell
Single-crystalline silicon cell

126mm 156mm

NT type NU type

SHARP 2
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Modules - coming soon

o 220W plus poly module

e 128W Tandem junction amorphous Thin Film

e High efficiency module~ 19%

SHARP 4
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JH-1600E Inverter

\

IMF

|

SHARP

SOLAR POWER INVERTER
Model Name : JH-1600E

DC Input Voltage Range :
60V-320V =——

DC Input Current :
Max. 8.5A

AC Output Voltage Range :
210-255V (230V Nom. ,50Hz)

AC Output Current :
Max. 7.6A

AC Output Power :
1600W (Max. Power at 200-320Vdc)
310-1600W (Derating at 60-200Vdc)

Standby Mode Input :
Nom. 230Vac, 50Hz, 0.16A, 1Wmax.

IP Classification :
IP65(Main Body) / IP55(Wiring Box)

Certificate of Approval Number : CS090015V

‘ T T
Serial Number 92700001

o SHARP CORPORATION
N1 MADE IN CHINA



JH-1600E specifications

4. Specifications

JH-1600E

B Solar power conditioner specifications
[ Mesa T  amdee ]

Maximum system woltage (VOC) LAY

.! Rated input voltage 240V

2 |range of operating DG voitage B0V —320V

8 [Maximum amay short circuit cumrent (ISC) | 10A
Maximum operating current B.GA
Mominal eutput voltage 230V

a Operating frequency range 47 Hz - 53 H=z
Mominal output frequency 50 Hz

.E Operating voltage range 210V - 255V

3 Maximum contimuous output current TEA
Maximum output fault current 10A

Maximum continucws output power

1800 W (DC input 200 VDC — 320 VDC)"

SHARP

Power factor Maore than 0.85 {more than rated output power 1/8)
& |Total cument harmenic distortion Less than 5%
. -20°C ~ B0°C (Derating at 40°C ~ 60°C
e _4°F ~ 140°F [[Deralir::]a‘IM‘F- 14|:Pil=]
. . without wall mount 348 mm(W) x 440 mm{H) = 141 mm{D)
" Bimensien with wall mount 348 mm(W) x 420 mm{H) x 153 mm{D}
2 |shipping dimension 531 mm{W) x 465 mm{H) x 245 mm{D}
= . Unit 14 kg
E Weight Shipping 19 kg™
i Input connection From#16 to #10 AWG
Owtput connection From#18 to #10 AWG
. Solar power conditioner system Voltage Fed cument controlled inverter system
'? 5| Switching systemn PWM {Pulse Width Modulation) system
g g Insulator system Buit-in high frequency insulation
Electric system 1-phase 2-wire system

bl
E&H—Mpﬁuﬁn
[

Input/Cutput fuses
AC owerfunder voltageifrequency. AC overcument
Anti-islanding

+1: For more details, see the DC Input voltage/output power characteristic chart below.

+2: Bracket included




JH-1600E Programmable Settings

Setting Value and Parameter [Shaded values are the default.}

1 Uiility ower voltage (VALC) 250 255 260

2 Utility under voltage [VAC) 205 210 215

3 Voltage abnomal trip time (s2c.) 1 1.4 18

4 Lility cver freguency (Hz) 52 53 i4

5 LHility under frequency (Hz) 48 47 48

G Freq. abnomal frip time (sec.) 1 14 1B

T Recover timer (sec.) 10 fili] 150 300
B RJ-45 1D 5 ] e} |
a Cperation frequency &0 G0

|

|
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JH-1600E Display

SHARP

ON-GRID  EVENT

L
W WhiD kWh Voo Vac Hz

SELECT
SOLAR INVERTER JH-1600E

SELECT bution
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Coming soon — wireless monitoring

A wireless logger plugs directly into the JH1600E onboard comms port RS485
connector and transmits the data to a wireless device

.

ee—

-y

-

Additionally, the data is uploaded to a website for monitoring anywhere.

SHARP 9
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Typical monitoring screen shots

Welcome to Ecologger My Ecologger

This sit 188W a total of 1.504kW, The
Totaloutput  640kWh i s s

aariad 384 g and to a Sharp JH1600E inverter.

CO2 saved 569kg Hyou ook at the dail the effect of th hadh
Outputtoday  584Wh [r::a neighbours tree. B

AN

Weiceme 1a fralegger bab Smith i A e | M € 5554:5evenInchOnePointFive

Ecologger charting

6,000
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SHARP Solar — The Brand

SHARP

CS Promotion Center, Solar Systems group



A History of “First”

Electric Dictlonmary WI!H Digital TV

Snap le

Wa!emr ven

1915 2002
Ever-Sharp-Pencil 37-inch high-definition
LCD TV

Crystalm Sets

1953

Innovation History
with World's First
& Japan’s First

TFT*hone

Japa mass
production of TV set i
1962
mass tlon of 1963

Electronic calculator

microwave oven  jo
incorporating an LCD

first
mass p

roduction of Amor
Solar Cells

SHARP calculator 13




SHARP Environmental Policy

Energy generation Produc

SHARP 14



Activity

-

Katsuragi

gi

8

PV system installation to all domestic factories

We aim to become zero emission company l




Sharp’s Advanced LCD Factory

Super Green Factory, 1) LCD Panel + LCD TV
“Kameyama(&LL)”

- Vertical Factory

2) Energy-Saving
- Cogeneration System

3) Water Purifying System
- 100% Water Recycling

The amount of CO2 emission reduction

About 3,400
CO:

s of

Thin-film, see-through
photovoltaic modules
have been installed
on the walls of Kameyama
Plant No. 2

The amount of CO:z absorbed by
about 950 hectares of forest

Confidential 16



Manufacturing Complex for the 21st Century

Solar Cell and LCD Panel Plants

Overview of the Solar Cell Plant

Start of operation : By March 2010
Production item  : Thin-film solar cells
Place . Sakai City, Osaka Prefecture, Japan

SHARP 17



Domestic Factory Location

SHARP 18



Worldwide PV Cell Production

| BSHARP HA mB

sc oo et | PV Production Amount(MW) “4MWC 1
oF oG OH | S A2BMW

o 0w s Ne.1
Ned |

1999 2000 2001 2002 2003 2004 2005 2006
Source : PV NEWS(Mar.2007)
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Conventional

Thin Film Type
Cell (Compound semiconductors)

_ Se—th rough .

87y,

Cell (Crystalline-Silicon)

Single Crystalline Silicon  Poly Crystalline Silicon

Roof Tile Type T -
Light-through type

r

£
‘L

e S s s adadd
ey e i dd

.
Small Home System &

Power Conditioner

Flexible solar cell

Street Light

SHARP With integrated LED(Eumi-wall)

Thin Film Typ
20



Installation Examples




Installation Examples (Houses)

Detached houses
(Abroad)




Installation Examples (US-California)

Basich elementary school
180kW system

SHARP 23



Installation Examples (UK=Manchester)

CIS Tower
390kW system

SHARP 24



Installation Examples (Germany =Bayern)

Solar Park

SHARP 25



Installation Examples (Germany=Mainz Succor Stadium)

Succor stadium
240kW system

B mem— e
e
FEYTTT T .




Installation Examples (Austria=Salzburg)

| Salzburg airport
200kW system




Installation Examples
(Tibet : there is the highest in the world)

Tibet in China
(above sea level: average more than
4000meters)




|nStaI Iat|0n Examp|eS (Heritage in Noyon Village, Mongolia)

New Energy and Industrial Technology Development Organization
International Joint Experimental Study of Photovoltaic Power Generation System

SQhooI AW, Telecenter: it \illage office-10KW Hospital —40kw-
e T e

=-p = mrml'n
3 -nr

W -lli"Idl TG, T R s

- Power Center —100kw- 200kW system

= | bl
- Stable power supply to 160-residence and minimum element to social life such as “Education”, “Medication”,
“Communication” and “Government office”.

- Total Project Cost: approximate US$ 3 million

- In the future, in order to meet the requirement for “Commercial equipment”, “Industrial facilities” and
“Recreation” during the town development , more energy supply is required.

System Qutline
- Hybrid System of PV and Diesel Power generation.

SHARP




Installation Examples (Japan=Kanagawa)

N BT T o ) ipaseessSsmiEos ———alll T -
.\‘:.s s as: TPO5NPe N

‘Q\ P -~ w Tohkyu-Motosumiyoshi station
B :
B .t
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SHARP

Installation Examples (Japan=0Osaka

Osaka Expo memorial Park

31



Installation Examples (Japan=Nara)

Water Purification Plant in Gose-City
790kW system

P T e e R e
Solar Panels

Solar Panels | - == | oSl e

N e LT e
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Thanks!
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