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Abstract

Solid state amplifiers (SSAs) are very promising for RF sources in the next-generation synchrotron light sources. To
develop the SSAs for such applications, we have conducted R&D effort on the SSA which can deliver an output RF power
of 150 kW (CW) at a frequency of 500 MHz. First, we developed a prototype 1-kW SSA using which we assessed the
performance of an LDMOS device which is used for the 150-kW SSA. Then, we designed a 150-kW SSA system which
consists of four 40-kW SSA racks and one power-combiner rack. As a result, we have completed a practical design of the

150-kW SSA.
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Table 1: Specifications of the 1-kW Solid State Amplifier

Frequency range 500.07 £ 1 MHz

Output RF power >1kW (CW)
Gain 20 dB (typical)
Operating mode class AB

Cooling water, 10 liters/min., 1 MPa
Device LDMOS from NXP
Power consumption 2 kVA (typical)

LDMOS

RF IN RF OUT

Figure 1: Block diagram of the 1-kW solid state amplifier.

Figure 2: Picture of the 1-kW solid state amplifier.
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Figure 3: Measured gain curve (red symbols) and DC to RF
efficiency (blue symbols) of the 1-kW solid state amplifier.
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Table 2: Specifications of the 150-kW Solid State
Amplifier System

Frequency range 500.07 + 1 MHz

Output RF power > 150 kW (CW)
Gain 72 dB (typical)
AC to RF efficiency >40%
Operating mode class AB

Cooling water, 415 liters/min., 1 MPa
Device LDMOS from NXP
Input AC 30200V (main), 1$100V (aux.)
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Figure 4: Configuration of the 150-kW SSA system.
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Figure 6: Block diagram of the SSA module.
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Figure 7: Block diagram of the 40-kW system rack.
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Figure 5: Layout of the 150-kW SSA system.
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Figure 8: Block diagram of the power supply for the SSA
modules.
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Figure 9: Front view of the 40-kW system rack.
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