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Abstract

This paper presents a design and fabrication of Ku-band power amplifier using Gallium Nitride High Electron Mobility Transistor
(GaN HEMT) die. In order to fabricate the low-cost Ku-band power amplifier, a Printed Circuit Board(PCB) was used for input/output
matching circuits instead of manufacturing process to use an expensive substrate. The measured output power is 42.6 dBm, the drain
efficiency is 37.7 % and the linear gain is 7.9 dB under pulse operation at the frequency of 14.8 GHz. Under the continuous wave(CW)
test, the output power is 39.8 dBm, the drain efficiency is 24.1 % and the linear gain is 7.2 dB.
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Fig. 3. The simulation results of source & load impedance.
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bare die= 90:10 % ¥ &2 aH AuSng ©]&3to] 7]
ofo] fElE 29S 8193, GaN bare chipZ} vlo]dZ 2~
EY 291 AZ3s] dal 1 mile] I3 7N 7

o]o} & o] &3dte] sojo] EY AYL stk IH 1914
H5o] Aol Eda} taelvtel zbzt 47)9] H =7} Y,
7k ol 2714 gfolo] IS st F 7S A AT

|

m =4

1IN
H

19 8 AFE Ku-the A
e 9 A, A9 o5 3

EEREL]
g a8 4 44E

(

i
o|N
e
N
1o

GaN HEMT DieE ©]43 Ku-tl¥ A ZZ7] dA 2 Az

50 T T 40
35
o 40t Output power
A=k
5 i*o
O =
~ 30 1 2
s 25 %
us) Q.
= Drain Efficiency g
g 20 - 20 E
8 =
5 15
£
8 107
10
0 ' ' 5
20 25 30 35 40

Input power [dBm]
J8 8. oF A ©E Ketly A8 557 34 2
HEx F4)
Fig. 8. Measured results of fabricated Ku-band power am-
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Table 2. Performance comparison of variations in duty cy-

cle.

F o Duty cycle 9 Ay | =Ed 28
14.8 GHz 0.01 % 42.6 dBm 377 %
14.8 GHz 0.1 % 42.3 dBm 358 %
14.8 GHz 1 % 41.6 dBm 358 %
14.8 GHz 4 % 419 dBm 31.8 %
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Fig. 9. Measured results of fabricated Ku-band power am-
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