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Design of High Speed Switching Circuit for Pulsed Power Amplifier
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Abstract

The pulsed amplifier which switches the main supply voltage of RF amplifier according to input pulse signal has
good efficiency and low noise level between pulses. And it has simple structure because it doesn’t need a pulse
modulator at input port. The pulsed amplifier using the conventional switching circuit has slow fall time compared to
rise time. We proposed the novel switching circuit for improving the fall time of pulsed amplifier. The proposed
switching circuit is implemented by replacing FET of conventional circuit with BIT. As a result of appling this circuit
to RF pulsed amplifier, the rise and fall time are 5.7 ns and 21.9 ns at 27 dBm output power, respectively.
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Fig. 2. Pulsed amplifier using switching method.. -
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Fig. 3. Conventional switching circuit.
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Fig. 5. Proposed switching circuit.
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Table 1. Design specification of switching circuit.
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Table 2. Comparison of switching time of transistors
for a feasibility study of simulation method.
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Table 3. Comparison of switching time between the
conventional and the proposed circuit.

Al &Y olA A
8 = 1&8old A3 .
9338 | 295 3=
Rise time 42 ns 4.5 ns +0.3 ns
Fall time 20.0 ns 5.3 ns —14.7 ns

WAEH, 01~0:& v A S Qi & A0
7h A Holy AlEe] Yehd 0,~0; rise/
fall 17 Typ. S Qo= Max. 3tol7] wj&olgly
e adl=s

19 33 I¥ 5o Yed 7)

29 29 Bz

(a) Rise A7
(a) Rise time

0 I

(b} Fall AlZ+
(b) Fall time
a8 6. 71E 294 3129 24 A3
Fig. 6. Test result of the conventional switching cir-
cuit.
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Fig. 7. Test result of the proposed switching circuit.
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Table 4. Comparison of measured switching time bet-
ween the conventional and the proposed

circuit.
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Table 5. Specification of AH102 MMIC.

3 = # 2 |
T4 He 350~3,000 MHz
&9 49 (P1dB) 27 dBm(Typ.)
Supply voltage oV
Operating current 200 mA(Typ.)
Gain 13 dB
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Table 6. Test result of pulsed amplifier.
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Fig. 8. Output pulse of pulsed amplifier.
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