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2~6 GHz compact GaN power amplifier MMICs with high PAE

WU Jiasheng, CAI Daomin
(The 13th Research Institute, CETC, Shijiazhuang Hebei 050051, China)

Abstract: Based on the 0.25 pm SiC substirate GaN High Electron Mobility Transistor(HEMT)
process, the final power device size is selected and its optimal impedance is determined by the G, and
the unit output power density of the active device. The tertiary amplifier is adopted, and its gate width
ratio is 1:4:16 to achieve high power gain and high efficiency. By using the equal-(Q-matching technique,
and integraing the bias circuit into the matching circuit, an impedance transformation is realized with
simple, low loss and broadband. With the help of the extraction of parasitic parameters in
electromagnetic fields, the compact chip is realized. The chip size of the Monolithic Microwave
Integrated Circuit(MMIC) amplifier is 2.8 mm x 2.0 mm. The test results show that in the 2~6 GHz
frequency range, and under the conditions of the drain voltage of 28 V, the gate voltage —2.2 V, and
continuous wave, the large signal gain of the MMIC amplifier is greater than 24 dB, the saturation output
power is greater than 43 dBm, and the Power Additional Efficiency(PAE) is greater than 45%. The
proposed paver amplifier can be widely used in electronic countermeasures and electronic fence.

Keywords: compact; Power Additional Efficiency(PAE); broadband; gain; Monolithic Microwave
Integrated Circuit(MMIC)
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1 GaN MMIC TZ 84414

0.25 pm GaN MMIC T. 2 F 2 A48 TIE AR M6 AF . U5 BRI 82 il S/ . SIN v gl ik . &R -4 % k-4 )8
(Metal-Insulator-Metal, MIM)HL 2% . NiCr 4 J@ B AUV G 4 Ja | A4 Jm 2 DL O w3 ARl L AT . o THETH 31
ATEEME, OLAE TR AR A R R s (R BE A4S, SRR SRR R T 10 vV, W R 28 VRN H@ K WEERAT
3000 AJEM SINA T, HA md R E (R T 250 V) o AHOCE M B S8R 1. A RSB BRI 00 fok Rk,
Eb 2 H 35 48 1R AR () K T 30 GHz,  J) 5838 25 #1590 % (f, 00 KT 60 GHz, HAE 6 GHz TA/EMI % &, e KIpRig
R F 15 dB, TIR%E KT 10 Wmm, PAE KF 70%. A T2 R SICEF AN, 5 GaNFME)JZ A BRI
mn S VEEC AR, IR AT R EOEREE ), T 2 T8 R SCR Y R .

F1 0.25 um GaN MMIC T. 28414541
Tablel Parameters of 0.25 wm GaN MMIC process device

. transconductance threshold breakdown capacitance density current density block resistivity
device mS/mm voltage/V voltage/V pF/mm? mA/pm O/0
HEMT 400 -3 110 - - -

MIM - - - 200 - -
metall - - - - 4 -
metal2 - - - - 20 -

NiCr - - - - - 50

2 MMIC B K 25 i% it F0 5l 4E

Ty B R AR B8 B AR PO R A T e, AR A i DR 8 Wmm(28 VHLIE T, M T gk A gl
(LOAD PULL)#E H #8411 e A 5 1B D 3R B BT s AU N B9 R0R . DR A 25, B 1R ARBCRS R AR 1048 . 48
M DE 300 wm AY ARG CEVME E 3 mm) A9 LOAD PULL [B &l . M 75 51 i 1445 4 113 2 R 29 45 dBm, PAE K T 70%,
i AT %k 30 dBm, #Eh 2RI 25 M 15 dB.

simulated load impedances move marker m3 to select load impedance
: ; ; value. corresponding PAE, delivered
and input reflection coefficients power, input reflection coefficient and
AT T impedance values will be updated.
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Fig.1 Load impedance circle of final stage GaN HEMT device
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Fig.2 Curve of G,;, vs. frequency on the final stage GaN HEMT device
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Fig.5 Topological structure of the power amplifier circuit
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Fig.6 Photo of the MMIC,chip size 2.8 mm>2.0 mm
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Fig.8 Measurement curves of small signal S parameters Fig.9 Measured and simulated output power of the power
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Table2 Comparison with domestic and foreign similar products

institution frequency/GHz power/dBm efficiency/(%) gain/dB size/mm’
QORVOH® 2.0~6.0 44 35 27 32.0
WOLFSPEED"! 2.5~6.0 44 32 24 17.0
CETC-55!"" 2.0~6.0 43 35 20 14.0
this paper 2.0~6.0 43 45 30 5.6
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