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Abstract

AlGaAs/InGaAs/GaAs power P-HEMTs (Pseudo-
morphic High Electron Mobility Transistors) with
1.0~ ym gate length for PCS applications have been
fabricated. = We adopted single heterojunction
P-HEMT structure with two Si-delta doped layer to
obtain higher current density. It exhibits a maximum
current density of 512 mA/mm, an extrinsic
transconductance of 259 mS/mm, and a gate to
drain breakdown voltage of 12.0 V, respectively. The
device exhibits a power density of 657 mW/mm, a
maximum power added efficiency of 42.1 %, a linear
power gain of 9.85 dB respectively at a drain bias
of 60 V, gate bias of 06 V and an operation
frequency of 1.765 GHz.
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n+ GaAs
Si(5.0x10%cm™) 50 A
Undoped AloxsGagsAs 300 A

Si- & doping
Undoped AbzGaosAs 45 A 40x10% cm’®
Undoped InpzsGapsAs 80 A
Undoped GaAs Spacer 60 A i- & doping
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Undoped GaAs 1000 A 10> 10% cm

S/L Buffer 5000 A

S. L GaAs Substrate

a8 1 F A =45 e 1898
AlGaAs/InGaAs/GaAs P-HEMT F&

B AHEE oide] 300KelAM AR ojFEE
5500cm’/V - sol4olgix @ M3t WEE (38+0.2)X
10" cm™@o) 4o},
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< 25%0l1 A ANE 20&Ygc) 29 Wge &3
Fo 430ToA 302 ¢ N 97194 RTA(Rapid
Thermal Annealing)& 3t4th. o] FHo] Byd Fo
TLM(Transmission Line Method) s€l-& o]&3 &
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22 uiolo)AE WIHAFIHA AHE AFH fp,E ¥
oloj&7t ZEolFd mel R&E3] FolEXD, frE 35V
A A estrh getd, AY FEI|Z AHEA 35V
A AW AF o]5e) AojAAFH dddarh

-297-

MAG, MSG, h,” (48]

Frequency [GHz]

23 5 15 GHz7HA Ad) &A o] S(MSG),
Hd 718 | EMAG), AF 0|5 (hy)
(faax=30 GHz, fr=85 GHz)
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Maximum| Power |Maximum

Pout(dBm)| Gain(dB) | PAE(%)
a9 6 25.38 13.42 56.84
ag 7 25.89 10.51 48.36
a9 8 26.5 9.85 42.14

E 1 HU 28 AYH} o5, JUY £&

Az 229 Class AZ9 A AE 27 94
Ztz} wlolojx ¥QES wet £ MY (Pout), o5
(Gain), ¥ 27} A& (PAE)E ZAsln ol9 WH3E
a9 6, 29 7, 2§ 84 & vellch Vds=6.0 V$
Vgs=06 VoA ] o] ulo]o] A& Class AFLE &
ANAE Al 29 AL WA YPn, 1} 3
g o5 "ol 5L HHT. ol2RE HAH9
ylojo]A ¥RQIEE Vds=60 V, Vgs=06 V4d& & &
Ay AY 2L T 92 Hdl &3 A (Pout),
AY Rl A& (Power Added Efficiency), A3 o5
(Power Gain)& 71&¢] 2 X ¥ Power P-HEMTY %
5} vl@ste] 2§40 $5HARE

Iv. 28

2 doA e Power P-HEMTx AolE Zo]
7t 1.0 gmolx AA AolE Zo| 680 gmeol¥ AF
W27} 512 mA/mmedth Class AZ 2 A o &
Z &) niojo]A FQJEE Vds=6.0 V& Vgs=06 VoI
t}oo] o Hd) &8 Mol 265 dBmOE 04467 W
oli, Y RIJI A&L 4214 % olYm, ME HE o]
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FA7IE & dFoAM AFE P-HEMT:= Ad &9
A MY Rt 58, WY o]52E PCSY &%
& gloge AlgEY.
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