
Achievements and Prospects of Solid-State RF Power Amplifier 

towards Green Accelerator.

Technology fusion of mobile communication, broadcasting devices, and accelerators. 
Guide to low-cost, high reliability solution.

October 29, 2019

Presented by Riichiro Kobana
R&K COMPANY LIMITED - President

-1-



-2-

1. Evolution of Transistor

2. R&K Technical Capability and Strength

3. Architectural Change of SSA and Innovation

4.Evolution and Completion of Modern Green SSA Application

Index



1-A. Innovation of Transistors

-3-



-4-



-5-



1-B. Innovation of Transistors

-6-



1-B. Innovation of Transistors

-7-



1-B. Innovation of Transistors

-8-



1-B. Innovation of Transistors

-9-



1-B. Innovation of Transistors

-10-



1-B. Innovation of Transistors

-11-



Total 2.3million SSAs 
shipped!

*This shipment record was introduced on 50th year     
anniversary edition of Microwave Journal magazine

2. R&K Technical Capability and Strength

Mass Production Experience (SSA for PHS Base Station)

1995: R&K started designing and developing SSA for  

mobile communication base station 

Ź

2000: Accumulated sales of SSA: 20 thousand units

Ź

2002: Move into new premise.

Accumulated sales of SSA: 1 million units.

Ź

2003: Accumulated sale of SSA: 1.2 million units

Ź

2004: Built 2nd Factory Building 
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500MHz, 1kW/CW  RF Output vs Power Efficiency 

2-C. R&K Technical Capability and Strength
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For CA200BW0.4-7282RP

Broadband Products Narrowband Products

For CA1300BW10-6369R

1300MHz 5MHz
POWER: 8kW/CW
14WAY-Combiner
INPUT: 7/16 EIA
OUTPUT: 3-1/8 EIA

200MHz 0.2MHz
POWER: 150kW/Pulse
36WAY-Combiner
INPUT: N
OUTPUT: 3-1/8 EIA

Radial Combiner Product Examples

2-D. R&K Technical Capability and Strength
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1.3GHz җ 3.8kW 1.3GHz  җ 7kW

2-G. R&K Technical Capability and Strength
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Conventional way to combine with 90Hybrid Junction

The way to combine with Radial 
Combiner

The way to combine with 90 Hybrid Junction

The way to combine with Radial Combiner

8-way

8-way

The output power is larger than the way 
with 90 Hybrid Junction 

The biggest feature of the radial combiner: small insertion loss

Low insertion loss enhances redundancy at input/output power  Ҝ Input/output linearity becomes better
Low insertion loss reduces calorific value Ҝ Long-term reliability becomes better

Single-Stage Combining by Radial Combiner

3-A. Architectural Change of SSA and Innovation

-20-



Multi Monitoring System

3-B. Architectural Change of SSA and Innovation
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Multi Monitoring System

3-C. Architectural Change of SSA and Innovation
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200MHz
150kW

200MHz
200kW

R&K - CA200BW0.4-7282RP R&K - CA200BW0.4-7383RP

3-D. Architectural Change of SSA and Innovation

Expandability of SSA

wϧYΩǎ {{! Ŏŀƴ ŜȄǇŀƴŘ ƛǘǎ ƻǳǘǇǳǘ ǇƻǿŜǊ ōȅ .ǳƛƭŘƛƴƎ 
Block Construction that is expandable system hardware 
architecture designed to add final amplifier units and 
capacitor bank units later when more output power is 
required for test or application at the user.

e.g. 
In this case, output power can increase from 150kW to 
200kW by adding one set of Final Amp Unit and 
Capacitor Bank Unit, and replacing a Radial Combiner 
from 36-way to 48-way.
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Switching
Power Supply 1

Switching
Power Supply 2

Switching
Power Supply N

AC IN

AC IN

AC IN

DC OUT RF Amplifier
Module 1

RF Amplifier
Module 2

RF Amplifier
Module N

Previously..

HAPS
(HighAvailability PowerSupply)

3-E. Architectural Change of SSA and Innovation

¦ǎŜ ά5ƛƻŘŜέ ŦƻǊ bҌм wŜŘǳƴŘŀƴŎȅ¦ǎŜ άah{C9¢έ ŦƻǊ bҌм wŜŘǳƴŘŀƴŎȅ
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3-F. Architectural Change of SSA and Innovation

NXP Transistor Product Introduction
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