
VHF High Power Amplifier (HPA) system consisting 
of two rack-mounted 185.7 MHz, CW Solid State 
RF Amplifiers (SSAs) with an output power rating 
of 60 kW each for a total of 120 kW CW. The SSAs 
will provide controlled, stable, radio frequency 
(RF) power that will drive a normal conducting 
cavity via two 6 1/8” EIA coaxial lines and a pair of 
75 kW 3-port circulators for the injector of a 
second generation Linac Coherent Light Source 
(LCLS-II) at the SLAC National Accelerator 
Laboratory (SLAC). 

Scope

Requirements

RF Parameters Value

Frequency 185.7 MHz

Bandwidth (1 dB) +/- 1.5 MHz

Output Power 60 kW CW

Input Power +5 dBm max

Gain Stability (O.L.) 0.1 % rms (1s)

Phase Stability (O.L.) 0.1 ° rms (1s)

Transfer Function Monotonic

Delay < 300 ns

Phase (1-60 kW) < 10 °

2nd & 3rd Harmonics < -30 dBc

Spurious Power < -70 dBc

Noise Figure < 10 dB

Efficiency (1 dB comp) < 50 % @ 60 kW

System Parameters Value

SSA Module Rev Pwr Protected

SSA Module Failure Full Pwr w/< 8% final 
stage transistor failure

DC Power Supplies Redundant

SSA Module Control 
Interface

Fault tolerant

SSA Module 
Temperature

Warning, Power Limit, 
Shutdown

Main Input Voltage 480 VAC

Control Power 120 VAC

LCW Cooling < 25 gpm @ 30 ° +/-0.5 
°C

Environment Temp 4 ° C – 45 °C

Elevation 900 ft above sea level

Humidity 10 % to 100 %, 10 °C 
dew point

Equipment Location

Driver 1

Driver 2

(30) 2 kW SSA30-way Div 30-way Combiner

RF IN
< 5dBm

RF Out
60kW

480V 
IN

(16) 480/230V Xfmrs -> (6) 2.5kW DC PS

120V 
IN

RF Block Diagram

AC Block Diagram

In Final Assembly

Cabinet Side View

SSA Modules (2) and Transformer Unit

60 kW CW SSA at 186 MHz
87” L x 100” H x 36” W, 6000 lbs.

Factory Acceptance Test

Conclusion

Output Linearity

Each VHF 60 kW Solid State RF Amplifier (SSA) 
went through a rigorous FAT that took ~3.5 days 
not including the 100 hr “heat run”. Both amplifier 
units passed all parameters except for non-ionizing 
radiation leakage found internal to the cabinet 
near the output combiner. Later at SLAC during 
SAT, 60 Hz noise was found in all SSA module 
outputs due to transformer unit fields coupling to 
SSA module circulator. This noise will be managed 
by D-LLRF.

100 hr “heat run”
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