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Abstract

A 2-stage 1 watt MMIC(Monolithic Microwave Integrated Circuits) HPA (High Power Amplifiers)
at 20 GHz band has been designed and fabricated. The 0.15 #m with the width of 400 xm for single
device pHEMT technology was used for the fabrication of this MMIC HPA. Due to the series
feedback technique from source to ground, bias circuits and stabilization circuits on the main
microstrip line, the stability factors(Ks) are more than one at full frequency. The independent
operation for each stage and excellent S11, S22 less than —20 dB have been obtained by using lange
couplers. For beginning the easy design, linear S-parameters have been extracted from the nonlinear
equivalent circuit in foundry library, and equivalent circuits of devices at in/output ports were
calculated from this S-parameters, The measured performances, which are in well agreement with
the predicted ones, showed the MMIC HPA in this paper has the minimum 15dB of linear gain,
—20dB of reflection coefficients and 31 dBm of output power over 17 ~25 GHz.
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1.6mm 3.2mm

Input —»{ | -l .| | Output
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22! 1. 1watt MMIC High Power Amplifier(HPA)
o A

Fig. 1. Configuration of 1watt MMIC High Power
Amplifier(HPA).
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GAASFET

FET3

AREA=sc|
MODEL=T4F200
MODE=nonl inear

port=1 GAASFET
FETI

AREA=sc|
MODEL=T4F200
MODE=non!inear L

12! 2. HEMT 24 A9
Fig. 2. Device definition of HEMT device.
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Fig. 3. I-V curves of HEMT device,
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E =8oME 1 watt MMIC HPAE AAsi=d
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T2l 4, HEMT 249 9/£¥ 1-pot 57} 29
Fig. 4. 1-port equivalent model of HEMT device.
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A E(tool) 9] 715% 3 H A 3H(Optimization)
e 9uldte AL ot

HAstE R AA FAHM i T o
o)g Zhen HHSE AR JRE AN A 9
2% & = A7 Jed, HE3E J2E ANE
#HolH A& o k= AT (05, £Y4Y, VSWR
5)E 83 43 & At T o) JRERY
Ao A ul/gAe] FAd sHed AR
o] Yolot2(Layout) > FAH T AT & ot

. MMIC IEHZEY|2| MH ds

20 GHztH 1 Watt Z&¥F % MMICS] 4A R Az

1Y 5% 1watt 298 MMIC HPAS d29 43
£ H5E o F2 gtk AAE MMIC HPAE
19~23 GHzel A <F 15dB o149 A¥olsd -20
dB ©l8t9) A& WAASE 71A, of MMIC 3
20) g3 A 54 AgaolMe A7t 1Y 6ol
Ueht 9=, £8 Ado) 30 dBm oAU B
3 itk

o O Vimasie
WA 1yt em WAe1ntem wpdatvi e
5(2.7) piny $14.5)
» L
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Lineor Simutotion (17 ~ 25GH2)
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Fig. 5. Simulated linear gain and reflection coeffi-

cients of MMIC HPA.
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Fig. 6. Simulated output power of MMIC HPA,
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N. MMIC 2E3ZE7|e| H& 4 &Y

9 72 weA AR 34S AA A lwatt
MMIC HPA Chip Atzlelt}, Az MMIC HPAE
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< FE38) WA siFofor gtk o)E AN MEFD
AR LA E 9A 1ol stz A7leM =
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HPAE 17~25GHzollA 15dB ©]4e] XA go|53,
-20dB o|3te] Y. WSS 7HA T e A
o7 249k =3 1¥ 9= ZAH9 Pin-Pout
EAE RoFT gl 21 GHzolM 31dBm o)
9 2328 AF¥L 72k AR FAHAY. &4

AHEE A2 2RSS VI W A F YA
9ee ¢ 4 Uk
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T2l 7. #4899 1 watt MMIC HPASY 3 AMA
Fig. 7. Chip photo of 1 watt MMIC HPA.
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=
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ot

Fig. 8. Measured linear gain and reflection coeffi-
cients of MMIC HPA.

Pout (dBm )

Pn dBm)

T2 9. 1 watt MMIC HPAS) Pin-Pout 54
Fig. 9. Pin-Pout characteristics of 1 watt MMIC HPA.
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