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A Sub-array Integration Solution for Ka-band Tile-type TR Module

ZHAO Qing
(Southwest China Institute of Electronic Technology, Chengdu 610036, China)

Abstract: A new sub — array integration solution for Ka band tile — type TR module is proposed. By applying
multilayer circuit technology, inner layer stripline power divider, section optimized ridge waveguide, same type
ports centralized distribution, the circuit integration level is increased substantially. Low cross — profile ridge
waveguide is employed as vertical interconnection between modules. Layout of sub — array circuit is provided.
Passive components such as ridge waveguide transition and divider are modeled, simulated and demonstrated.

The result shows that the size and performance of these passive circuits can fulfill the integration requirements .
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Fig.1 Architecture of TR module
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Fig.2 Division scheme according to row number
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Fig.3 Layout of 8 x 8 array circuit
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Fig.4 Diagram of rectangle array
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Fig.5 1 -4 divider network circuit layout and simulation result
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Fig.6 Explosive view of TR module
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Fig.7 Ridge waveguide to waveguide transition
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Table 1 Measurement of ridge — WG to WG

$i% / GHz Sy/dB Sy/dB
29 -0.4 -12.7
30 -0.3 -19.8
31 -0.3 -20.7
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Fig.8 Structure of the 4 — port ridge WG to WG
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Fig.9 Schematic diagram of 4 — port ridge WG to WG and
simulation result
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Table 2 Measurement of 4 — port ridge — WG to WG

P, P, Ps Py
i %/ GHz . .
S, /dB S,,/dB S, /dB  S,,/dB S,/dB S,,/dB S, /dB S,,/dB
29 0.3 -2 ~0.35 -10.2 0.4  -10.3 0.2 -23.8
30 0.4 -11.6 ~0.30 -16.0 ~0.2  -16.0 0.4 -12.2
31 0.5  -18.7 ~0.50 -12.0 0.5 -12.4 0.5  -17.8
) 0.3 -12.3 ~0.35 -11.0 -0.3  -11.0 0.4 -12.9
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Table 3 Measurement of ridge WG — to — MS

Hh
No.1 No.2 No.3 No.4 No.1 No.2 No.3 No.4
HF— -1.00 -0.80 -0.85 -0.60 -13.10 -20.80 -18.20 -15.30
HAE— -0.70 -0.70 -0.70 -0.60 -9.50 -21.70 -13.70 -22.80
H A= -0.80 -0.85 -0.75 -0.65 -11.20 -11.15 -21.40 -12.50
wo ST 0o 20(3): 279 -291.
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Fig.10 Ridge WG — to — MS layout
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