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A Study on the Design and Fabrication of X-band Power Amplifier for SART
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Abstract

In this paper, an X-band power amplifier using GaAs FET was designed and fabricated, which is to

be used as SART transmitter sweeping at the frequency range of 9.2 GHz~9.5 GHz. The amplifier is

consist of two stages using ATF-46101 FET of Hewllett-Packard. Finally, the amplifier using microstrip

line matching solution shows that MAG is 23 dB at the center frequency of 9.35 GHz.
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Fig. 1. A microwave amplifier block diagram.
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Table 1. S-parameters of the ATF-46101.

Freq. S Sa Siz Sz

[GHz] | mag. | ang. | mag. | ang. | mag. | ang. | mag. | ang.
2.0 86 | -101) 341 98 | .043 | 30 64 | -56
3.0 82 1-131 (264 | 71 | 045} 18 59 | -79
4.0 82 | -152( 216 | 48 | .048 9 58 | -98
5.0 80 | -173118 | 26 | .050 | -1 62 [ -112
6.0 79 (165|164 | 5 | 051 | -12 | 63 |-126
70 78 | 143 (143 ]| -18 | 0541 -24 | 65 | -145
8.0 78 | 131 {120 -36 | 058 | -37 | 65 [-166
9.0 a7 (123 1103 | -55 | .064 | -40 | .70 | 173
100 | 76 | 118 | 87 | -72 | 070 | -52 | 73 | 158
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Fig. 2. Input stability circle and matching.
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Fig. 3. Output stability circle and matching.
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Fig. 4. One-stage matching network design.
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Fig. 5. Two-stage matching network design.
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Table 2. Calculation of element €efr, Aefr, W

Zol 2] € eoff A eerlmil] w{mil]
35 2.245 842.53 153.7
50 2.154 860.06 91.6
7 2.043 8R83.13 455
100 1.963 900.94 24.2
! ATF-46101, Vds=9V, Ids=125mA
DIM
FREQ GHz
LNG MIL
CKT
MSUB ER=255 H=32 T=14 RHO=1 RGH=0
MLIN 1 2 W=92 L=215
MCFIL 2 3 W=20 S=15 L=210 W1=92 W2=46
MLOC 3 W=46 L=123
MLIN 3 4 W=46 L=252
MLOC 4 W=46 L=168
S2ZPA 4 5 0 cl\eesof\s2p\ATF46101.52P
MLOC 5 W=25 L=209
MLIN 5 6 W=154 1.=253
MCFIL 6 7 W=20 S=15 L=210 W1=154 W2=46
MLOC 7 W=46 L=123
MLIN 7 8 W=46 L=252
MLOC 8 W=46 L=168
S2PA 8 9 0 c\eesof\s2p\ATF46101.52P
MLOC 9 W=25 L=209
MLIN 9 10 W=154 L=253
MCFIL 10 11 W=20 S=15 L=210 W1=154 W2=46
MLIN 11 12 W=92 L=215
DEF2P 1 12 AMP
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Fig. 6. The simulation of two-stage amplifier
using ATF-46101.
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Fig. 7. The simulation result of two- stage
amplifier using ATF-46101.
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Fig. 8. The power amplifier.
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(a) Top view of the fabricated amplifier. SRR G 1 saaniven
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(a) The measured input power
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Fig. 9. A photograph of the fabricated amplifier. : e
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Fig. 11. The measured output power.
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