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A Design of X-Band Tile Type Active Transmit/Receive Module
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Abstract

A tile type active T/R(Transmit/Receive) module for X-band active array radar is demonstrated in this paper. Pro-
posed tile type structure based on fuzz button solderless vertical interconnection shows wide band characteristic of about
30 % bandwidth in X-band with insertion loss of below 0.6 dB and input and output VSWR of less than 1.7. Moreover,
the mismatching generally appeared in the vertical interconnection which shown wide band characteristic can also be
minimized and, therefore, good gain flatness can be achieved.
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Fig. 1. Schematic of proposed tile type active t/r(trans-
mit/receive) module.
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Fig. 4. Structure of vertical interconnection.
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Table 1. Target of vertical interconnection.

Insertion loss < 1.240.2 dB
> 1241 dB
Return loss
< 1.7(VSWR)
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Fig. 5. Solderless type vertical interconnection test fix-
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Fig. 6. Cross section of FRAME PCB.

0

b €900000000020 <
g 10
Pl i = Saqaaas TRRRE
° 1 N'Lgk
g 204 ", A,
© 1 M
] ] 9B | Adesaea
2 30
%] H dBERI | eevee

7| dBGE) vERT

-40 UL T 1T T T 1T T T 1T T T 1T T T 17
8.0 8.5 9.0 95 10.0 105 11.0

Frequency [GHz]

J8 7. 3 44 A8 23
Fig. 7. Results of vertical interconnection.

1469



SBEEHEEERGE B2 5 FH125 2010FE 128

22 dolg &+ =4
Table 2. Radar requirements.

Operating frequency [GHz] 9.5
Detection range, Ryue [km] 10
RCS, 6 [m] |
Maximum target velocity, v [m/s] 500
Azimuth 90
Search coverage [°] -
Elevation 90

# 3. AA WF
Table 3. Design parameter.

(S/N) [dB] By 1
[Target model=SW4, P=90 %, Pr=10 ']
System loss, L [dB] 10
Frame time, ¢ [s] 15
T;ﬂ error, E(n) 1
2= A3 |k [1°K] 1.38x10
To [°K] 300
Search solid angle, Q 6.18

B 4. A% 2749 54

Table 4. Characteristics of MMICs.
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Kk CHA5014 P1dB: 29 dBm

FZ7 [UMS] Input return loss: 12 dB
Output return loss: 12 dB
Gain: 26 dB
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MA4SW210B-1

Insertion loss: 1 dB
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Table 5. Power specification of unit module.
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Table 6. Target power spec. of t/r module.
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Fig. 8. 2x2 array tile type active t/r module.
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(b) 9.0 GHz[AI'd 1]
(b) 9.0 GHz[channel 1]

| (a) 8.0 GHz[A'E 1]
(a) 8.0 GHz[channel 1]

(d) 8.0 GHz[AE 2]
(d) 8.0 GHz[channel 2]

(c) 10.0 GHz[AIE 1]
(c) 10.0 GHz[channel 1]

(f) 10.0 GHz[A'E 2]
(f) 10.0 GHz[channel 2]

| (e) 9.0 GHz[A'E 2]
(e) 9.0 GHz[channel 2]

08 10 $4 A= AY AHFY A
Fig. 10. Results of transmit path[output power].
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