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uEvolution of EL inspection

ulLatest EL technology

uRevolution of PV quality
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PV module
mirror

« Single camera
* Mirror reflection
* Resolution 1X

Focal length difference
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EL1.0 Image
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EL2.0
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PV module

EL2.0
« Two cameras
* Resolution 2X
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EL2.0 Image
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EL3.0

PV module

EL3.0
¢ 4 cameras
* Resolution 12X




EL3.0 Image
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EL3.0vs.EL1.0 & 2.0
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EL1.0 & EL2.0 EL3.0




Automatic defect inspection
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AOI defect marking

EL1.0 to EL3.0

PV Cuider

PP ] U]
Photovoltaic Consultancy

Resolu—

Single camera with

EL1.0 Off-line/ sampling

mirror
EL2.0 Two camera with lifter In-line/ manual 2X
EL3.0 Four cameras scanning In-line/ AOI+2 modes 12X

Revolution is




Hi+Low Current Modes
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Weak light performance
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TSM-PCO

New trend
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Rs vs. Rsh

crack, soldering defect...

Rg ;
i Yy +
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weak light, PID...

When | is small,
the influence of Rg becomes small

v
EL power = I x V — IR, — I5;°Rgy,

/

When Rgy is small,
lsy becomes large, and I, is small
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EL-Z4 Plus

U 4 camera scanning EL
* High resolution
* No depth of field difference

U High +Low current EL modes
» Weak light performance inspection
* High throughput

U AOI defect marking
* High accuracy
- Save time for manual checking.
« Central control mode

U No lifting
* No bending for thin glass
 Extra-large module possible
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High speed EL can do more!

@ Cell 100% EL inspection

@ String EL inspection
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SCSS-ELO2 Plus
ASICCN

U High speed- 1600 pcs/hr

U AOIl automatic defect marking

U Synchronous Interconnected- 3200 pcs/hr/operator
U Hot spot inspection can be added
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Wi-Fi EL

U Portable and easy assembly
U Wireless control and image transmission
U Inspect modules on the rack
U Image of a module strings
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Trend for on-site EL

UPI Berlin

UTUV Rheinland
GSunnysideupP
USolar Zentrum
a...

FI Berlin to introduce new PV errar analysis method
at Intersolar Europe
The Photovoltaik-Institut Berdin has developed a new automated process
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High + Low current
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Only feasible for high speed EL!
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U Installation, maintenance fault
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Comparison of inspection measures
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Defect

Low power

Bypass diode defect

PID

Hot spot

Weak light perform.

Module IQC

=| Improper installation
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Accident inspection
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EL Inspection for Various Purpose

@ Module IQC

@ Plant acceptance test

@ Plant regular inspection
@ Accident evaluation

@ Problem investigation




Conclusions
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[ @ EL3.0 starts revolution of PV industry

@ High/low current EL inspections are important

@ 100% cell EL inspection is ramping up

@ On-site EL is critical for plant quality

s R EARE

Photovoltaic Consultancy

PV Guider

Catch up the trend!

Jay Lin : +886-989-832-421
Email : Jay@pvguider.com
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