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Development of 1 W Class SSPA of a W-Band Compact Pulse Doppler Radar
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Abstract

In this study, a 1 W W-band solid-state power amplifier (SSPA) was developed for application in a W-band compact pulse Doppler
radar. The SSPA up-converted the X-band signal to a W-band signal with a multiplier (x8) and then amplified the high output using
an amplifier. To apply the W-band compact radar, which transmits and receives signals using a single antenna, the SSPA noise was
reduced by controlling the drain voltage of the SSPA according to the pulse repetition frequencies. The average power obtained was
in the range of 31.7~31.8 dBm, and stable operation was possible for more than 50 s.
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Fig. 1. Developed transmitter.
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Fig. 3. S-parameter measurement result of W-band circuits.

W-te 428 "2 =Z8 gojvh& | Wi SSPA 7l

= Atk
W-the] S5 2471¢] LNA, A7), £55Z MMIC, &
3Z MMICE PCBYl| A7gs|oof stet. spA| gk F3}4
7} Eold4E PCBo WY e vlo|AZAEY FH <
AFHAZE £4o] S7IEIEE, £ =FdA e 2-way &
w71t A7, dEET 59 ASHES EoHoE A
AtAtt 1ol we} vl A2 2EY 3} EaiahS A
FE F /A e Ho] g SSPAC] A4l o,
ZF Holtxe] B4 I9 49 2tk I8 20 HAE A
]—_rLZ:f Fin-line taper +ZZF, B WA 4helea
78 dB~1.81 dB, WHA=4 2293 dB~24.15 dBY] EAS
7W th SE7)0) A& Bujsly AFste TR A
£ Eprobe 7+Z2E Y WellM AYE4 161 dB~1.75
dB, ¥FAFEA 10.60 dB~12.72 dBS] EAE 71T,

521 LogM 10,00dE/ 0.00dB Tr 2 S11 LogM 10.00dB/ 0.00dB
50.00 T FL 181 dB|
=_ P FC 180 46
2w B
1) FL 2293 dB|
2 FC 2306 dB|
FH 4 .
R e
- H i |aw
m ot
- FH
e
@
2
[ 3
£ =
«©
- 1
@ 1000
o
1
W 2000 . i \j’
30.00 1
-40.00
50.00
Freaq. (GHz)
(a) Fin-line taper
BN 521 Logh 10,0048/ 0.00d6 Tr 2 S11 LogM 1000dB/ 0.00d6
5000 [ —— - 1 FL 161 dB|
2: FC 1.69 dB|
4000 a FH 5 AP
FL 1238 dB|
- 4 2 FC 1136 dB)|
3000 | 3 FH BTy
‘ 1 FL -12.72 dB|
— 1 2 FC 11,61 dB|
m 00 - ‘ = FH s
=
= 1000 T + +
(]
s
[T 3
E I
g , 3 :
o 1000 —— -
=9 51 1 i
[ l,\ 2
o) 2000
3000
-40.00
5000
Frea. (GHz)
(b) E-probe
2| XFEI. T =z 3
8 4, npolaZ2 AEY-Eud Ho|1x9o S-yeuE
ZA4A 3}
102

Fig. 4. S-parameter measurement result of microstrip-to-
waveguide transposition.
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Fig. 5. Average output power measurement result of SSPA.
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Table 1. Performance comparison of W-band SSPA.

Output power | Gain Efficiency
Ref. MMI
| @) %) € type
3] 50 31 45~6 | GaN HEMT
5] | 33~34.1 >3] Max. 82 | GaN HEMT
This 318 38.8 49 GaN HEMT
work
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Table 3. Magnitude comparison of the input signal to the
output signal by two-tone input signal applied to

a multiplier (x8).

Input signal (Ist) Output signal (8th) | Amp. ratio
Freq. Amp. Freq. Amp. 8th/1st
f CoA 8f CyA® CyA’/Cy
f=f §—4f 7 7
N C,B ‘ 8:CyA"B | 8:CsA'/C
(fs) (7 f+f5) 8 8 0
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Fig. 10. Measurement result of W-band spurious signal
generated by the SSPA.
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