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Design of Multi-Channel Millimeter Wave Transmitter Module with High Isolation

SHEN Wei, ZHANG Lizheng., QIN Kun, LI Zhenhai, CHEN Guilian
(Shanghai Aerospace Electronic Technology Institute, Shanghai 201109, China)

Abstract; With the development of radar technology, millimeter wave MMICs are becoming more and more
mature. Miniaturized, lightweight and multifunctional millimeter wave radar has been deeply studied and applied at
home and abroad. To meet the needs of millimeter wave radar, this paper proposes a multi-channel millimeter wave
transmitter module with high isolation between channels. For reducing its cost, one multi-layer FR4 board is used to
realize the routing of DC and control signals. Power divider MMICs, capacitors and resistors are sealed on the top
metal layer of FR4. Furthermore, a Rogers 5880 board which implements the millimeter wave transmission can
obtain low insertion loss. In order to get high isolation between channels and series amplifiers. some metal iris walls
are introduced to acquire better physical isolation. Electro-magnetic simulation of the cavity is demonstrated to push
the resonant frequencies away from work frequency. Finally, the millimeter wave transmitter module is presented
with an extremely lightweight of only 41 g by this technology. Its output power is greater than 35.5 dBm and the
efficiency is higher than 16%. The transmitter module can be used in millimeter SAR, millimeter wave solid-state
transmitter and other scenarios.
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Fig. 1 Block diagram of proposed module
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Fig. 2 Quadrature composite power amplifier
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Fig. 4 Tapered microstrip line at the port
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