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Abstract

We studied a electrical properties in GaAs/AlGaAs/InGaAs pseudomorphic high electron mobility
transistors(PHEMT's) recessed by electron cyclotron resonance(ECR) plasma and wet etching. Using the
NHOH solution, a nonvolatile AlF; layer formed on AlGaAs surface after selective gate recess is
effectively eliminated. Also, we controlled threshold voltage(Vw) using HsPO; etchant. We have
fabricated a device with 540 mS/mm maximum transconductance and -0.2 V threshold voltage by using
NH,OH and HiPOs dip after ECR gate recessing. In a 2-finger GaAs PHEMT with a gate length of
0.2 mm and width of 100 gm, a currnt gain of 15 dB at 10 GHz and a maximum cutoff frequency of
589 GHz have been obtained from the measurement of current gain as a function of frequency at 12

mA Isgs and 2 V souce-drain voltage.
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Fig. 1. Cross sectional structure of PHEMT.
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Fig. 2. The maximum transconductance vs dip
time variation.
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Fig. 3. Threshold voltage vs dip time variation.
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Fig. 4. The leakage current vs dip time variation.

368

i

3-4 =alol NG &3

a¥ 5e AE M2 @ AEE NHOHS
HsPOy B4ol 22 5 Az 239 =g 23t
AFE 4% Aotk NHOHEA W o2 23
7% ECRel 93 gld29 g wok 23 27)
1, §2 At wEtME A9 #Es g
ojAe R Hol A F HUO FAHE AlRE
NH, OH &9 oJs] axdoz Ao vtz
AztEch HsPOs §do) g AJae A9 20z o
AolA Eee T3 AF ol 2A AL 1
Ak o)A dollA HEE AT zhol
o] EFETe 2 vt AL siwdsta 9o

oldT #Z& A¥ ANZRH ECR I
g AgA AoE YN T AET &

o

83, HPO, 9ozt 2Y 4%e wAsA =
Ashe 34 445t o) M

—M- NH,OH
"." H:POA
A NHOH+H,PO,

-
[ V]
T

/

N

g —HN

H
T

N\

0 1 . I A ! . @ I
as-recess 10 20 30(20+10) 40

Dip time [sec]

Drain Saturation Current, |, [mA]
oo
T

33 5. Dip time ®3}e] W2 =8 23 AR/
Fig. 5. Drain saturation current vs dip time
variation.

3-5 Xet Fugs 53

a8 6& AoE Zol7t 0.2 ymol Fo] 100 m
2-finger GaAs PHEMT 4x& ECR Z&x=v}
o] &3t AlolE @BHAE £¥g31 NHOH &

W ro



| 20 B¢ ©F H oAl HaPOs &9 10z
o F7o] A £z 12 mAd Lt 2Vl
2299 ALY 2PdAAM FHTE Fago] we
F olE h21FAE JeEld Aelth o YA
h21€ 20 dB/decade’) €712 j4tsle 73 g
F34E 589 GHzo. 2 YRt

40
X
S 3 \‘.
& N
£
S 20
€
£
3
o
10
1000 10000 100000
Frequency [MHz]
a3 6. FHFo] wE o]5 I, h2l.

Fig. 6. Typical current gain, h2l, as a function
of frequency.
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