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Monolithic Integrated Amplifier for Millimeter Wave Band
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“Department of Electronics Engineering, Chungnam National University

Q 2 B =70 {Uband@d0 ~ 60 GHz)t| o] Z|Z3}E epitaxialZ2 pHEMT(Pseudomorphic High Electron Mobility
Transistor)2 A2}, jAls mEl™sle] EAEA 9 60GHz o] 3¢t Z£Z7|E MMIC(Monolithic Microwave
Integrated Circuit) 2 AA A|ZFsFgict & =0 AMEE pHEMTE 0.12 m®] Ao|E Zole} Z Alo|E #2100 un,
200 mE  AREStel  tiAlE mdRsglen  HAA MRS S Sflste]  RAsiEEet @A
MIM (Metal-Insulator-Metal) # 3| A]&] thAl MCLFMicrostriop Coupled Line Filter)S A}g3}o] SHYEE SRAA|ZTH
ARAT 27|17} 25%15mm? o)1 AnE AR oF 40mA, £2ET 595 ~ 60.5 GHzolA] oS 19.9dB ~
18.6 dB, UHAIEA -14.6dB ~ -14.7dB, AT} EA -11.9dB ~ -16.3dBQ} &8 -5dBme] EAL At

Abstract In this paper, 3 stage amplifier MMIC was designed and fabricated with U-band optimized epitaxal
pHEMT that produced by large signal characterization and modeling for 60 GHz band. The pHEMT used in
this paper, the gate 0.12pum length and total gate width of 100um, 200pm has been modeled using the large
signal designed with negative feedback and MCLF instead of MIM capacitor for improving stability. Fabricated
MMIC 2.5x1.5mm? size, current about 40 mA, operating frequency 59.5 ~ 60.5 GHz, gain 19.9 ~ 18.6 dB, input
matching characteristics -14.6 ~ -14.7 dB, output matching characteristics -11.9 ~-16.3 dB and output -5 dBm
characteristics were obtained.
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2.1 pHEMT AZXie| EM

B =Rox AREE pHEMT epitaxial 4%+ MBE
(Molecular Beam Epitaxy)= semi-insulation GaAs 7|3
oo AAE| itk pHEMT G2 5000A GaAs buffer
layer, 30 periods AlGaAs/GaAs super lattice buffer,
undopedAlo23Gag77As buffer, silicon planar doping(lxlOlzcm'z),
20A Aj23Gag77As spacer, 120AIng,GagsAs channel, 35A
Ay023Gag77As Schottky contact layerE 3E3F5}al ¢lom
upz|ero 2 400 A F749] undoped GaAs CapZ2 7}#]
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