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Flight Model Development of Linearized Channel Amplifier
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Abstract

This paper presents the design and measurement of a flight model for a Ku-Band Linearized Channel Amplifier. All MMICs,
Variable Gain Amplifier (VGA), Variable Voltage Attenuator (VVA), Branch line Coupler and Detector for Pre-distorter are
fabricated using a2 Thin-Film Hybrid process. The performance of the fabricated module is verified through the radio frequency

circuit simulation tool and electrical function test in space environment.
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Tube Amplifier)©.2 T} [1]. Ad FF7e & o wel FGM (Fixed

Ad FE7e dHGERE $540932 W ) Gain Mode) 2=} ALC (Automatic Level Control) .
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<Fig. 1> Ku-band linearized channel amplifiermodule
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<Fig. 2> Channel amplifier block diagram
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<Fig. 3> Ku-Band LCAMP block diagram
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<Table 1> Amplifier carrier design specification

Carrier Gold Coated Kovar
Substrate Alumina (15 mil)
Device CHA2066

Frequency Band 10 ~ 16 GHz

Noise Figure 20

Gain 19 dB

Gain Flatness £ 0.02 dB (36 MHz)
P1dB 10 dBm

In/Out Return Loss 15 dB
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SoftPict Measurement Presentation
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~ e Substrate Alumina (15mil)
~40 - Device TGL8784-SCC
“60 - T Tt Frequency Band 2~20 GHz
12 12.3 12.% t12.7 12.9 Attenuation Range 13
Freq. GHz
(b) Amplifier carrier gain Insertion Loss 2dB
PidB 20dBm
Pout @& 12.5GHz InjOut Return Loss 1548
In/Out Return Loss 15dB
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<Fig. 4> Ampiifier carrier test results <Fig. 6> Photograph for the VVA
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<Table 3> Linearizer specification

Carrier Gold Coated Kovar
Substrate Alumina (15mil)
Device HSCH-5318
Frequency Band 12.25~12.75GHz
Insertion Loss 4.5dB

Gain Flatness (36MHz) +0.02dB

In/Out Return Loss 15dB
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<Fig. 10> Photograph of the linearizer carrier
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<Fig. 11> Simulation results of the branch line coupler

Diode)& AH&-3te] 7o 7hsst, AA 2Ed 3
Z5]7] AA A 28E F UEF AT} Hojok
gt} <X 4>9} <F 5>= A a7ARE A1 24
£ et <ad 12>9) <3y 13> AFE A}

=
3 ERE

a3 7 AT e YEhian. F

by o
S

<& 5 7iZ2 ¥ A2Y| Agx
<Table 5> Test conditions for the coupler, detector
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-2dB +16dB -15dB Budget

Output
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<Fig. 13> Photograph of the coupler and detector
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<Table 4> Coupler & Detector specification ZAF FGM o|& wE JeldD, <18 162
Device HSCH-5314 F2olA FGM EEZ 1dB B2 F7185 e B¢
Frequency 1225 - 1275 GHz o5 W7} 1-31dB7HA S WAR FAHE R 5
Coupling Factor 15 dB A Astolth. <a¥ 17>% <O8 18> 25 W3

In/Out Return 15 dB o & ALC @9 (1~15dB)& eERNAc)
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<Fig. 14> Photograph of LCAMP
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