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GENERIS PECVD
Inline Plasma Enhanced Chemical Vapor Deposition System  
for TOPCon, POLO, HJT & PERC Solar Cells 

  GENERIS PECVD System  

 SINGULUS TECHNOLOGIES employs inductively 
coupled plasma (ICP) and capacitively coupled (CCP) 
sources for inline PECVD coating applications. ICP is 
a method that offers a high electron and activation 
density in conjunction with low ion energy, which 
allows very high deposition rates over a large width 
and extraordinary layer quality with wide process 
windows at low substrate damage. Therefore, ICP 
plasma sources are ideally suitable for high-rate 
and low-damage mass production of electronic 
devices like solar cells. CCP is an ideal method  
for depositing of thin or thick conductive layers, 
highly doped as needed in the PV cell technology. 
SINGULUS TECHNOLOGIES has developed new, 
large-scale linear plasma sources based on  
ICP and CCP technology. Both technologies are 
used for processes developed using state-of- 
the-art PECVD lab equipment at SINGULUS  
TECHNOLOGIES R&D center.

SINGULUS TECHNOLOGIES has also delivered  
systems for the deposition of functional layers 
for the production of gallium arsenide (GaAs) 
photovoltaic cells. The PECVD coating step is a 
crucial quality factor for GaAs solar cells that  
are renowned to achieve very high efficiency in 
excess of 35 % in multi-junction setup and that  
are used in space applications for the power  
generation of satellites.

The GENERIS PECVD is a modular horizontal  
inline tool designed for the special needs in mass 
production of state-of-the-art crystalline silicon 
solar cells with highest efficiencies, such as  
passivated emitter and rear cells (PERC) and  
cells with passivated contacts for TOPCon, POLO & 
HJT. PERC solar cells are coated on both sides with 
dielectric passivation layers. Rear side passivation 
is achieved by deposition of a thin aluminum oxide 
(AlOx) layer capped by hydrogen rich silicon nitride 

(SiNx:H). On the front side, a layer of SiNx:H serves 
as both, passivation, and anti-reflective coating (ARC). 

Solar Cells with passivated contacts are coated with  
conducting amorphous a-Si:H(n,p) or polycrystalline 
silicon poly-Si:H(n,p) layers single sided in the case 
of TOPCon or POLO cell structures or both sides in 
the case of HJT technology. The modular systems 
are ideally suited for cost effective mass production 
with high throughput, high uptime, short cleaning 
interruptions and maximum utilization of raw  
materials. The substrate temperature is fully  
controlled during the whole process, which enables 
optimum layer performance at temperatures  
from 200 °C to 500 °C for TOPCon, POLO, HJT & 
PERC solar cells. The thermal properties can be 
adapted in a wide range for other layer stacks and 
applications. SINGULUS TECHNOLOGIES carriers  
allow single side deposition with close to zero 
wrap-around.

The GENERIS PECVD allows for deposition on  
both sides of the wafer without vacuum interruption.  
The application of both processes AlOx and  
SiNx is realized in one common system with a  
gas separation chamber. Same gas separation 
chamber enables the deposition of intrinsic and 
doped amorphous layers without vacuum breakage.  

Especially the configuration in which all PECVD 
layers are deposited in one tool represents a  
cost attractive, highly productive, and straight  
forward production solution. High-rate inline 
deposition of these dielectric or conductive  
semiconductor structures without wrap-around 
allows future industrial mass production of  
more advanced and ultra-high efficient cell  
architectures like PERC, TOPCon, POLO-BJ HJT 
and tandem perovskite solar cells.



TYPICAL PERFORMANCE CHARACTERISTICS
 » PECVD materials: a-Si(i,n,p) nc-Si(i,n,p)  

 poly-Si(i,n,p) AlOx, SiNx SiOx and more 
 » Typical applications include anti-reflection  

 layers, barrier layers, electrical contacting or  
 insulating layers

 » Available in different versions up to 5,800 wph  
 » Wafer size: up to G12 & half cut formats
 » Typical cycle time: 35 - 70 s per carrier
 » Parallel processing of substrates (e.g., display,  

 glass, Si wafers) via carrier tray 
 » High-speed automatization for carrier tray  

 loading and unloading (single or double side)
 » Top-down and bottom-up deposition configurable –  

 dual side deposition without vacuum breakage
 » Full substrate temperature control
 » Low cost of ownership and high uptime
 » Coating sequence configurable
 » Highest utilization of precursor material
 » Carrier return system (CRS) underneath of machine

PERC only SiNx (front side)
TOPCon only (i)a-Si:H (front side)

PERC AlOx + SiNx (back side) & SiNx (front side)
PERC AlOx + SiNx (back side)
TOPCon AlOx + SiNx (front side) & SiNx (back side)
HJT  (i)a-Si:H + (n/p)a-Si:H
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SINGULUS TECHNOLOGIES - Thin-Film Coating and Surface Treatment

SINGULUS TECHNOLOGIES develops and assembles innovative machines and 
systems for efficient thin-film coating and surface treatment processes, which 
are used worldwide in the Photovoltaics, Semiconductor, Medical Technology, 
Packaging, Glass & Automotive as well as Battery & Hydrogen markets.

The company’s core competencies include various processes of coating technology, 
surface treatment as well as wet-chemical and thermal production processes.
SINGULUS TECHNOLOGIES sees sustainability as an opportunity to position 
itself with innovative products. In the focus are:

» Environmental awareness 
» Efficient use of resources
» Avoidance of unnecessary CO₂ pollution 

SINGULUS TECHNOLOGIES attaches great importance to responsible and 
sustainable corporate governance.

THERMAL 
PROCESSING

WET 
CHEMICAL

SURFACE 
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THIN FILM 
DEPOSITION

South America
SINGULUS TECHNOLOGIES
LATIN AMERICA LTDA.
Tel. +55 1121 6524-10
sales@singulus.com.br

Southeast Asia
SINGULUS TECHNOLOGIES
ASIA PACIFIC PTE LTD. 
Tel. +65 67411912
sales@singulus.com.sg

Taipei Office
SINGULUS TECHNOLOGIES 
TAIWAN LTD. 
Tel. +886 2 8692 6996  
sales@singulus.com.tw

North America
SINGULUS TECHNOLOGIES INC.  
Tel. +1 860 683 8000
sales@singulus.com 

Headquarters

SINGULUS TECHNOLOGIES AG
Hanauer Landstrasse 103
63796 Kahl, Germany
Tel. +49 6188 440-0
Fax +49 6188 440-1130
sales@singulus.de

Subsidiaries

China
SINGULUS TECHNOLOGIES  
(SHANGHAI) Co. Ltd.
Room B412-413
No. 1400 Jiangchang Road
Jingan District, Shanghai
Zip Code: 200072
Tel. +86 21 61073997
sales@singulus.cn

SINGULUS TECHNOLOGIES 
Guangzhou Office
Guangzhou Office
Room 539, 5F Block B
Nanlong Commercial Center
Dalong No.31 Shilian Road, Panyu
Guangzhou 511450
Tel. +86 13822138376
sales@singulus.cn

France
SINGULUS TECHNOLOGIES
FRANCE S.A.R.L.
Tel. +33 3 8931 1129
laurent.ferrer@singulus.fr

Your direct contact:
www.singulus.com

https://www.singulus.com/

