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= New PV generation
* Pilot line of Meyer Burger (Germany) AG
» Busbarless Heterojunction cells

= Bifacial properties of HJT cells
= Module designs of MB

= Summary
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The new PV generation
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m Adapted test metrology

= High cap cells
= Busbharless cells
= DragonBack

= PED (Chipping)

SmartWire Connection
(SWCT)

TCO layer and wafer thickness
suitable for SmartWire

= 80% less silver

= Higher energy yield

= Higher efficiency

= Micro-crack resistant
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+ Pilot line with 15MW capacity was installed in Q1 2015
* Process Knowhow was transferred from the previous

R&D line

* The key equipments HELIA PECVD and PVD as well as
the Curing Furnace CALIPSO combined with Process
Intelligence (Testing & MES) are from MB

« Other tools are from 3" party vendors
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HJT Pilot Production cell Line Performance %\

« Weekly production: ~25.000 cells, averaged efficiency 22%

Meyer Burger (Germany) Demoline Production- full Automated Mode
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« GridTOUCH was establish at ISE Callab in
2016 in strong collaboration with the Meyer
Burger Group

« Shading-free Isc extrapolation by different
wire configurations - 15, 25, 35 wire e

~Grid™VCH mranual unit
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« Calibration reports for busbarless cells Mimotchfoctor: T L0

(Spektral-Korrektur / spectral correction )

ava.lla.ble nOW Fliche / Area (t)": = ( 24425 + 024 )em?

*: (t) = total area, (ap) = aperture areq, (da) = designated illumination area /7/

[ ] B |faC|a| CO ntactl n g by b I aC k CO ntact f0| I Or Kennlinienparameter des Messobjektes unter Standardtestbedingungen (STC) / IV-curve parometer under Standard

) Testing Conditions (STC) :
bottom wires Ve clmz x5
I'sc (Ed.2 - 2008)/3/ = ( 924 + 018 )A
Jse = ( 3782 FY 0.72 ) mA/cm?
22,9% confirmed for industrial HIT cell o D o 5
P e = ( 559 + 011w
FF = ( 8162 + 053 )%

n = ( 2288 3 046 )%
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Cell properties
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Internal measurement shows 23,0% efficiency (22,9% confirmed independently)
Excellent temperature coefficients

Current [A]
(9]
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Bifacial properties

« What happens in a backsheet module?
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I-V-curve MBG cell M2
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Bifacial properties

What's about bifaciality factors?
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I-V-curve MBG cell M2
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Bifacial properties %S

P.-bifaciality is a function of I, -bifaciality and R,
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I-V-curve MBG cell M2
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Bifacial properties S

« Equivalent irradiance method according Pasan for Albedo factors of 10% and 20%

I-V-curve MBG cell M2
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« Equivalent irradiance method according Pasan for Albedo factors of 10% and 20%

I-V-curve MBG cell M2
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Bifacial properties
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*  Pmaxgj;o = 6,136W and Pmaxg,, = 6,646W (illuminated with 1093W &1186W)

I-V-curve MBG cell M2
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Module designs of MB

Glass-Glass modules with bifacial HIT cells and SWCT

Desians Abalone SmartWire Abalone SmartWire white Abalone SmartWire optimal
9 (BOM: 10127099) (BOM: 101270+97) (BOM: 10127098)
[ ] N OEETaEE
Q %)
6\) , 06
«° 1T 1 «
Specificity Centralized jbox (Tyco) - Centralized jbox (Tyco) Decentralized jbox (Renhe)
Transparent back glass - White back glass Transparent back glass
Advantages Easy to produce on the - Easy to produce on the Low jbox shadowing (6 cells
wave line wave line covered by less than 1%)
Bifacial module - No jbox shading Jbox half the price than Tyco’s

Disadvantages

Jbox shadowing (2 cells
over 20% covered)

Mounting stage shadowing

Not dependant on rear side

illumination

Rear illumination not
collected

3 holes (instead of 4)
Bifacial module

Manual mounting of the jboxes
Mounting stage shadowing

* All glass size: 1656 x 991
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Bifacial glass-glass modules

SmartWire

Polymeric foil

with wires
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» Meyer Burger enforces the New PV generation by optimizing modules across the
entire value chain on mass production level. Machine and technology developments
go hand in hand (Wafering — Cell — Module).

« Almost 500.000 HJT bifacial cells were produced since 2015. Mean efficiency is
higher than 22%.

» Busbarless cells are measurable correctly by calibrated reference cells (calibraion
measurements are available for 15, 25 and 35 wires).

« Heterojunction cells are very applicable for bifacial designs due to their symmetric
architecture. A J_.-bifaciality of 93% has been achieved.

« Equivalent irradiance method shows potential of 27% cell efficiency for 20% Albedo.

« SWCT-glass-glass modules can be optimized for several application:
- white back glass or transparent back glass with decentralized J-box

« OQutdoor tests show higher energy yield (+13%) than other cell technologies
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«Yourtaskis notto foresee the future,

buttoenableit!»
Antoine de Saint-Exupéry

-
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—— —— “ - 4 Meyer Burger Germany
i R An der Baumschule 6-8
T == B 09337 Hohenstein-Ernstthal
st = — S——ETU Germany

9.(0)8723 671 - 2959
: +49 (0) 3723 671 — 1000

Thankyou!



