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Implementation of High-Power PIN Diode Switch Modules and
High-Speed Switch Driver Circuits for Wibro Base Stations
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Abstract

In this paper, the design and implementation of high-power PIN diode switch modules and high-speed switch driver
circuits are presented for Wibro base stations. To prevent isolation degradation due to parasitic inductances of
conventional packaged PIN diodes and to improve power handling capabilities of the switch modules, bare diode chips
are used and carefully placed in a PCB layout, which makes bonding wire inductances to be absorbed in the impedance
of a transmission line. The switch module is designed and implemented to have a maximum performance while using
a minimum number of the diodes. It shows an insertion loss of ~(.84 dB and isolation of 80 dB or more at 2.35
GHz. The switch driver circuit is also fabricated and measured to have a switching speed of ~200 nsec. The power
handling capability test demonstrates that the module operates normally even under a digitally modulated 70 W RF
signal stress.
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Fig. 1. Equivalent circuit model of a packaged diode.
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Fig. 2. Isolation performance of a series-connected dio-
de switch with a C.y variation.
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Fig. 3. Isolation performance of a shunt-connected dio-
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Fig. 4. Dissipated power in a series-connected diode
with RF input power.
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Fig. 5. Dissipated power in a shunt-connected diode
with RF input power.
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Fig. 6. A schematic circuit diagram of an absorptive
PIN diode switch with impedance inverters.
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Fig. 9. A brief schematic diagram of the high-power,
symmetric, absorptive PIN diode switch mo-
dule.
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tive PIN diode switch module.
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o Lo =
n on W o

Insertion Loss Variation [dB]

S & b5 5 o o
RN N RN O N

1 L 1 ! L 1 2 1 !

0 5 10 15 20 25 30 35 40 45 50 55 60 65
RF Input Power [W]

—
[l

28 12 94 29 oloE 294 WY 5
X 2% 23

Fig. 12. Measured power capability of the high-power,
symmetric diode switch.
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Fig. 16. Measured switching characteristics of the swi-
tch driver circuit module.
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