
Synertia®
RF Power
Delivery Platform

Led by experience. Driven by curiosity.

The future of plasma control

Synertia® 
Comet’s integrated RF Power Delivery Plat-
form offers a new level of real-time data 
insight, which improves the stability of the 
plasma processes. It reduces downtime, 
boosts yield, and enhances productivity. 
Synertia® enables the user to manage the 
complexities of multi-layer next-generation and 
atomic-scale plasma processes integral to the 
production of memory and logic microchips.



Features
•	Power accuracy and repeatability
•	Multi-level pulsing (four user definable levels)
•	Customizable frequency tuning per level
•	Versatile arc management
•	Digital metrology and intuitive graphical  

user interface
•	Digital system control for advanced 

manufacturing technologies

Benefits
•	Seamless integration into process systems
•	Ultra-fast plasma process control
•	Tighter repeatability delivers improved yield
•	Fast configurable rise/fall time of pulsing
•	Consistent process and wafer 

level uniformity

In Synertia®, the Generator and Matching 
Network controls interact at ultra-fast speed, 
creating a powerful synergy. Synertia® RFG 
is able to react in microseconds to data it 
receives from the Matching Network. Users 
fully control the unique performance acceler
ators of Synertia® RFG, including repeatability, 
multi-level pulsing and high-speed communi
cation. This responsiveness provides actionable 
insights and enables more complex plasma 
applications than have ever been possible
before: a new level of deep control.

13.56 MHz, 1.5 / 2.5 / 3.5 / 5.0 kW RF Generator

Synertia® RFG

Arc management
Detection/handling within microseconds

Integrated measurement studio
•	Advanced oscilloscope functions for direct 

access to crucial process parameters
•	Event based trigger and data logging 

functionality

Auto Frequency Tuning 
Rapid reduction of reflected power in  
multi-level pulsing

Forward power Reflected power Slope of reflected power

<2 μs
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All measurements were performed into non-reactive load at center 
frequency and nominal power using maximum AC voltage in laboratory 
environment unless otherwise stated.

Synertia® RFG 15/13 and 50/13

RFG 15/13  RFG 50/13

Frequency 13.56 MHz +/- 10%

Frequency stability 
and accuracy

± 50 ppm

Output power 1.5 W to 1500 W 5 W to 5000 W

RF accuracy 
into 50 Ω

± 1 % of setpoint or  
± 0.3 W whichever is 

greater

± 1 % of setpoint or  
± 1 W whichever is 

greater

Spurious and harmonics

Harmonics into 50 Ω – 40 dBc

Spurious into 50 Ω – 50 dBc

RF pulsing

Pulse rate 0.05 Hz to 100 kHz

Pulse rise / fall time 320/240 ns 650/240 ns

Multi-level pulsing up to 4 individual levels

Options

CEX 400 kHz to 110 MHz

Frequency tuning within ± 10 % of nominal frequency

Arc management  various detection and suppression options

Interfaces EtherCAT®, RS232, RS485, analog 

Power rating and coolant requirements

AC input
208 to 240 VAC,  

1~, ±10 % tolerant
200 to 480 VAC, 

 3~, ±10 % tolerant

ACeff to RF efficiency typically 73 %

Ambient temperature +5 °C to +35 °C +5 °C to +40 °C

Cooling system Forced air Water-cooled

Form factor 3U, 19" half-rack 

Dimensions excl. 
connectors (w x h x d)

216 x 129 x 461 mm 
8.5" x 5.08" x 18.15"

216 x 129 x 608 mm 
8.5" x 5.08" x 24.0"

Weight < 14 kg / < 31 lb < 24 kg / < 53 lb

RF output 
connector types

default: N-type 
optional: HN, 7/16

default: 7/16 
optional: HN, LC

Certification

Compliance 
directives and 
industrial standards 

2014 / 35 / EU low voltage directive
2014 / 30 / EU EMC directive

RoHS 2011/65/EU and 2015/863/EU
EN 55011, EN 61000-3-2 (RFG 15/13),

EN 61000-3-3, EN 61000-6-2, EN 61010-1, 
EN 61326-1, SEMI S2, S8, S14, S22, F47, 

ISTA 1G, ISTA 3A

Mechanical specifications

Electrical specifications



Impedance Matching Networks

Synertia® RFM

Built for speed, accuracy, precision and
repeatability 

Features
• Advanced customer-accessible metrology

data
• Real-time data streaming: Full access

to all available data from Synertia® RFG
and RFM devices that allows reaction in
real-time to change, accelerate process
development and post-analyze incidents

• On-board monitoring and diagnostics to
assist with preventive maintenance and
enable actionable insights for more com-		

	 plex plasma applications
• Integration of Comet Vacuum Capacitors:

Standard and customized capacitor
designs,  equipped with advanced technol-		

	 ogies such as Ultra Life* drive system or 
XtraVolt**  features for low frequency 

	 applications

Benefits
• Continuous process improvement via real

time signal processing and data collection
• Superior process control and repeatability

with fully digital and customizable controls
• Consistent, stable RF plasma with enhanced

tuning algorithm
• Reduced total cost of ownership with

improved MTBF and enhanced reliability
• Robust design with RF expertise, state-of-

the-art modeling/virtual prototyping and
extensive library of RF tuning circuits

Synertia® is the RF power delivery platform 
that ensures powerful command and control
of plasma conditions at the highest speeds.
The system allows the user to manage the
complexities of multi-layer next-generation 
memory and atomic-scale plasma processes. 

The Synertia® RFM works in powerful synergy 
with Synertia® RFG. Precise sensors and an 
enhanced tuning algorithm in the matching net-
work ensure consistent and stable plasma pro-
cesses. Onboard diagnostics enable actionable 
insights for more complex plasma applications.

** �Ultra Life vacuum capacitor drive systems with unbeaten durability and 
performance during sophisticated application and production processes.

** �XtraVolt is Comet’s advanced capacitor portfolio for low frequency 
applications.

Comet Matching Networks

• Comet is the only supplier that designs and
builds every critical component, from capaci-
tor to matching networks and RF generators

• Custom impedance matching add versatility
to design and get the best value

Technical data Synertia® RFM

Match types Single frequency 
Dual frequency

Available matching 
topologies L, T, and Pi match

Frequency range 400 kHz – 60 MHz

Output V/I max. current (~150 APEAK) 
max. voltage (10 kVPEAK)

Input power up to 15 kW

Communication 
interface EtherCAT®, RS232, analog, Ethernet

Pulsing Single, dual and multi-level

Pulsing state time 5 µsec to 1 second

Pulsing capability 0.5 Hz to 100 kHz

External pulse sync TTL

Advanced features ± 10% frequency range

Optional sensors Vpp, Vdc and others

Input voltage 24 VDC

Tune time < 1 sec depending on pre-set points

Tuning range Depends on unit frequency
and on the tuning coil installed

Synertia® is a registered trademark of Comet AG.
Specifications are subject to change without notice.  
Comet can not be made responsible for errors or omissions.

Electrical specifications

Dimensions
Weight Designed per customer̀ s requirements

Cooling Air

RF input connector Designed per customer̀ s requirements

RF output
connector Various including 7-16, HN, LC, N

DC power input 
connector
Primary output 
connector

Designed per customer̀ s requirements

Interlock
requirement Standard feature

Mechanical specifications

Compliance Semi S2

Certification

Powerful Command and Control 
• Unique modular design that provides mix-

match of features and seamless integration
of RFM/RFG

• Wide-band frequency range sensors with
high fidelity and sensitivity over a wide
frequency range that continues to track and
tune even when the RF fundamental fre-
quency is varied up to ± 10 %

• Advanced single, dual, and multi-level pulsing
• Custom tuning parameters:

Gamma, VSWR, Z target tune point, etc.
• Advanced motion control within a wide

range of driving capability to accommodate
various Vacuum Capacitor types

RF design expertise and customization

Industry-leading expertise in RF circuit model-
ing, design, development and manufacturing

Vertically integrated
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Providing solutions near you

Switzerland (Head Office)
Comet AG
Herrengasse 10
3175 Flamatt
T +41 31 744 95 00

China
Comet Mechanical Equipment (Shanghai) Co. Ltd.
2777 East Jinxiu Road, Building 36, 8th floor
Pudong, Shanghai 201206
T +86 21 6879 9000

Germany
Comet Yxlon GmbH
Plasma Control Technologies
Kellershaustrasse 22
52078 Aachen
T +49 241 936870 0

Japan
Comet Technologies Japan KK
1-1-32 Shinurashima-cho
Aquaria Tower Yokohama, 1st floor
Kanagawa-ku
221-0031 Yokohama
T +81 45 450 1730

Korea
Comet Technologies Korea Co., Ltd.
Suwon Venture Plaza Bldg, Room 402
48, Samsung-ro, 168 beon gil,
Yeongtong-gu
Suwon-si, Gyeonggi-do, ZIP 16676
T +82 (0)70 4337 1282

Malaysia
Comet Technologies Malaysia Sdn Bhd
PMT 761 Persiaran Cassia Selatan 3 
Taman Perindustrian Batu Kawan
14110 Bandar Cassia
Penang
T +604 5886516

Taiwan
Comet Solutions Taiwan Ltd.
1F., No. 120, Guangming Rd.
Qionglin Township
Hsinchu County 307001
T +886 3 592 2398

United States
Comet Technologies USA, Inc.
541 E. Trimble Road
San Jose, CA 95131
T +1 408 325 8770

 pct.comet.tech  |   pct@comet.tech

Cutting edge features and 
full customer orientation

Smart and powerful control of plasma 
conditions at highest speed: highly syn-
ergized RF power delivery subsystems 
control atomic scale plasma processes 
and accelerate performance.

Synertia® includes a comprehensive develop-
ment, testing and qualification infrastructure 
unmatched in its commitment to customer 
support.

Ultra-fast response
Synertia® enables real-time insights into plas-
ma processes at a new level. Critical problems 
and challenges are solved faster leading to 
significant time and money savings and a 
faster time to market for new products. 

Integrated advanced functionalities
The Auto Frequency Tuning (AFT) algorithm 
allows to quickly adapt to the plasma pro-
cess, and arc management helps mitigate 
wafer damage and boost productivity. Addi-
tionally, the integrated measurement studio 
saves money in lab equipment, and applica-
tions like the advanced oscilloscope functions 
allow direct access to crucial process param-
eters. The integrated measurement suite is a 
toolbox for advanced users to visualize process 
performance issues and diagnose in
a shorter time period.

Co-optimized RF power source
RF systems can achieve optimal performance 
only if the RF power generator and corre-
sponding matching network are optimally 
synchronized and communicating in real time.

Worldwide teams
Specialists in high-frequency technology,
embedded software, material science,
digitalization and more ensure Comet
customers get the best and immediate
R&D support.

Modern environment
Comet’s high-power RF smartLABs form a 
worldwide interlinked lab environment for
prototyping, in-the-loop testing, and auto-
mated data-driven design verification. This 
allows for faster qualification of new functions 
and provides the possibility of duplicating /
analyzing field problems extremely fast.

Digital tool & process chain
Digitalized processes enhance the collabo-
ration between the global Comet team and 
customers worldwide. This enables more
complex and sustainable solutions that are 
fully traceable and transparent.

Progressive technology
The signal processing and data streaming
capabilities of Synertia® offer a new level of 
process and yield optimization. More than 
1000 parameters are monitored and analyzed.


