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Company overview

Facility facts

• 15 employees

• 360 m2 clean room and service bay facilities

with 3-stage filtration, humidity and

temperature controlled

• Gas infrastructure with 16 

process gas lines including gas 

detection

• Metrology equipment for

material and device

characterization (Raman, FTIR, 

I-V, EQE)

• System assembling hall and

mechanical workshop

• System test facility for process

and tool testing
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Present Technology: Octopus plateform

PECVD and PVD for complete

SHJ deposition cycle

Pure PECVD configuration for

small production
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Octopus II: Extraordinary flexibility

• CLASSIC – for excellent film properties
(amorphous, epitaxial growth)

• HT – for high temperature film applications
(passivation layers)

• MIRROR – for double sided substrate deposition

Cluster

•PVD– for TCO and/or metal thin films, double sided, 
planar and rotary sputtering cathodesInline

•Load locks – separate IN/OUT or joint IN/OUT inclusive 
heating

•Chamber Transfer – all under vacuum

•Exchange – e.g. chucks

Handling

� For research and pilot production
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Photo-

voltaics

Photo-

voltaics

MEMS

Semi

LED

OLED

INDEOtec’s  proprietary 

Mirror reactor technology 

makes OCTOPUS III the tool 

with the highest cell 

production capacity and the 

best price-performance 

ratio in the PECVD tool 

market.

The Mirror reactor 

technology can increase the 

throughput 3-4 times for 

roughly the same price as 

current available tools.

The Mirror reactor 

technology and new

deposition techniques 

improve the quality of 

encapsulation and TCO  

layers. Both is instrumental 

for OLED lighting 

applications.

Various Applications: PV, MEMS, OLED …..
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References & Collaboration partners
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HJT landscape producers & suppliers
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The PV Market

The graph shows the 

addressable market share 

for OCTOPUS III. 

From 2018 .. 2023 the 

additional capacity to be 

installed is around 36 GW 

in total. 

Applicable market for 

OCTOPUS III

Worldwide market share for different cell technologies

10 %
16 %

22 %
29 %

100 GW 120 GW 180 GW 280 GWInstalled capacity at this time:
TOP DOWN

BOTTOM UP

INDEOTEC market research 

confirms 21 GW of capacity 

demand by 2021.

The Chinese company CIE 

expects 50% of the current 

cell capacity to be replaced 

by HJT in 6 .. 10 years.

The total addressable market for OCTOPUS III until 2023 is 1’600 Mio US $. 
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HJT Market outlook

Bottom-Up data collected by Indeotec
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Projected capacity next 4-6 years [MW]

TOTAL Capacity 2021 =   21 GW 

TOTAL                 2018 =     2.4 GW 

• HJT market:

• Many assessment / investment ongoing (bottom-up 23GW within 5 years)

• Pilot line (100MW) with reference tools to proof the efficiency, manufacturability, yield, 

module aasembly, field data, market acceptance…

• If successfull then will increase capacity (bottom up data), timing uncertain!

• CAPEX expected to be in range of 12m $ for complete cell line per 100 MW by 2020!

• Minimum 23-23.5% avge efficiency at factory level for big investment to flow in!
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Cleaning / 
Texturing

Passivation
/ Device 

TCO
Curing

/Contacting

28%

26%

24%

Tandem: The cell 
efficiency 

potential is 30% 
and higher.

PV cell output per 
line  

100 .. 150 MW p.a.

Heterojunction PV cell manufacturing line

Wafers
PV cells

PECVD is by far the most complex machine and represent 50% of line’s

CAPEX, Main challenge is automation

Texturing is mature: chemistry control and Ozonator

PVD is mature: new materials, double side deposition

Screen printing machine is mature: double side, adequate paste, lower

down Ag consumption, combine with annealing
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Mirror PECVD

i/p – layers in top side reactor
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OCTOPUS  - Mirror-PECVD

i/n – layers in bottom side reactor

Shower head electrode

Secondary RF electrode

~

Carrier plate

~

RF Generator 

Mirror Control Unit

Vacuum chamber

Substrate

Plasma

Secondary RF electrode

Shower head electrode

~

Carrier plate

~

Mirror Control Unit

RF Generator

Vacuum chamber

Substrate

Plasma

Innovation

1

Innovation 

2

.. Additional electrode (3rd electrode) for

enhanced plasma tuning

.. Carrier on top and plasma from bottom

for bottom-side deposition

Mirror concept introduction
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PECVD Mirror value proposition: simplification

(i)a-Si   Front

(n)a-Si   Front

Wafer  flipping

(i)a-Si   Back

(n)-a-Si   Back

(i) a-Si   Front

(p) a-Si   Front

Existing solution

(i-p) a-Si   Front

&

(i-n) a-Si   Back

Indeotec solution

Wafer manipulation Vent/vacuum sequence

� NO 

flipping

� NO 

external

handling

� NO in-

between

vacuum

break

� intrinsic

and

doped in 

same 

reactor
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Wafer Residence time – Process step breakdown

46%

17%

25%

13%

76%

8%

8%

7%

0% 20% 40% 60% 80%

Deposition

Handling

Pump / Vent

Heat / Cool

OCTOPUS Competition

Data baseline: PECVD process only, deposition time identical

Design target

Minimize every

step, which does

not add value !

Tremendous OPEX 

savings compared

to other

manufacturers.

(> 30%)
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OCTOPUS III – COO 
Comparison to Competition

• OCTOPUS III allows drastic cost

reduction thanks to the 

comibination of Mirror, ACCT and 

Parallel Processing

• There is a saving potential of 1.5 

cents /Wp

• At the scale of 1GW factory, the 

saving is > 15 Moi CHF per year
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Octopus III: Top & Bottom configuration
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«Old» times

MrMrMrMr.... JacquesJacquesJacquesJacques SchmittSchmittSchmittSchmitt

developeddevelopeddevelopeddeveloped thethethethe «Plasma«Plasma«Plasma«Plasma----Box»Box»Box»Box»

RFRFRFRF----PECVDPECVDPECVDPECVD reactorreactorreactorreactor conceptconceptconceptconcept forforforfor

LargeLargeLargeLarge AreaAreaAreaArea CoatingCoatingCoatingCoating

1981

The reactor size evolution

MrMrMrMr.... SchmittSchmittSchmittSchmitt andandandand MrMrMrMr.... ShojaeiShojaeiShojaeiShojaei

developeddevelopeddevelopeddeveloped 6666 generationsgenerationsgenerationsgenerations ofofofof

«KAI»«KAI»«KAI»«KAI» PECVDPECVDPECVDPECVD systemssystemssystemssystems forforforfor FPDFPDFPDFPD

massmassmassmass productionproductionproductionproduction atatatat OerlikonOerlikonOerlikonOerlikon

(formerly(formerly(formerly(formerly Unaxis)Unaxis)Unaxis)Unaxis)

1996 - 2005

Thin film for PV

OerlikonOerlikonOerlikonOerlikon runsrunsrunsruns itsitsitsits SolarSolarSolarSolar businessbusinessbusinessbusiness

withwithwithwith KAIKAIKAIKAI 1200120012001200 (Gen(Gen(Gen(Gen 5555)))) asasasas thethethethe

corecorecorecore systemsystemsystemsystem forforforfor thethethethe aaaa----SiSiSiSi thinthinthinthin

filmfilmfilmfilm turnkeyturnkeyturnkeyturnkey lines,lines,lines,lines, generatinggeneratinggeneratinggenerating >>>>

900900900900 MioMioMioMio CHFCHFCHFCHF inininin revenuesrevenuesrevenuesrevenues

2003 - 2011

Gen 5 - Kai 1200 PECVD for FPD & TF-Si

Technology Background: Oerlikon

Page 18

Conclusions

• Mirror reactor concept works as well as the standard reactor in term

technology transfer.

• Efficiency of >23% large area cell is achieved.

• Octopus III, with Mirror technology + ACCT + Parallel processing will 

deliver >140 MW TP p.a. 

• Octopus III will be tested soon in Asia under production environment.


