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Table 1
HEMT used in the experiment
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Epitaxial layer structure 1 of the InP based

Layer B
n-InGaAs 5.0x10%cm™? i )2
i-InAlAs B2
Delta doping 5.0x10%cm™? Delta 742
i-InAlAs bl g 2
i-InGaAs i )
i-Inp papiE
n-InP 2.0X10%em ™3 )2
i-InAlAs Z )z

SI InP substrate
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Table 2 Two metal structures used in the experiment

&R 45 1 BIREEH 2

Au 150nm Au 220nm

Ge 40nm Ni 3nm

Ni 15nm Ge 8nm
Au 66nm
Ge 4nm

n-InGaAs g 2
Ni 4nm
n-InGaAs I 2
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Fig. 1 Ohmic contact measuring pattern

A3 BIAEAS R ) B 1, (10,20,30,40 F1 50.m) i)
K7 T 42 fh 4 Jg@ B (R) I B 1V Bk SRS HRBE R+

RSHl RSKLT

R; = +2 =5 + 2R o

T w
Hop LTa/ﬁ%i@%iﬁﬁﬁ%&ﬁﬁé%%ﬁ

HHAY J7 B B 5 R O 4% fith 3 Jm R 2 B ORE A T
Berf Bl s oo by 4 T -2 T UK il A BE R S o BH 2R
Ropon WAREEHLBE s WOk £ fith 4 Jm B 9 98 B 3 fBL A
WA 4G Rs« = Rsu. UL Ry FE R | (19 pRECAE
B 2 s KD — 2 4 HldR/h —
FEMA B A BRI RN KN b, 200 4R

S BRI 0T L B A L L R = %bw.

—— 1 &« & 1 & f

2L,

B2 PR R 54w mbE | R s

Fig. 2 Measuring resistance Rt versus the metal pad space [
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Fig. 3 Comparison of the contact resistances after e-
vaporating the two different structures of metals on
the epitaxial layer structure 1 and alloying 30s at dif-

ferent temperatures
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Fig.4 Contact resistances using RTA with different
alloying times;three metal layers and six metal layers
were evaporated on the epitaxial layer structure 1 re-
spectively; the corresponding alloying temperatures
were 300C and 310C ,respectively
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Fig. 5 Comparison of the contact resistances after e-

vaporating the two different structures of metals on
the epitaxial layer structure 1 and alloying 10min at
different temperatures
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Table 3  Optimized alloying conditions of the two

metal structures and the corresponding contact resist-

ances
4k AL & % | BB/ (Q + mm)
300C ,20s 0.718
Ni/Ge/Au

280C ,10min 0. 330

310C ,10s 0. 847

Ni/Ge/Au/Ge/Ni/Au

280C ,10min 0.236
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Table 4 Epitaxial layer structure 2 of the InP based
HEMT used in the experiment
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i-InAlAs waz
delta doping 5X10%cm™2 Delta 442
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i-AlAs w2
i-InGaAs WiE 2
i-InAs HIEJZ
i-InGaAs BaBENR
i-InAlAs Zz o2

SI InP substrate
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Fig. 6  I-V characteristics after alloying 10min at
270C (epitaxial layer structure 2 evaporated six metal

layers)
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Ohmic Contact for InP-Based HEMTs”
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Abstract: An ohmic contact experiment is conducted for InP-based high electron mobility transistors (HEMTs) with two dif-

ferent metal structures of Ni/Ge/Au and Ni/Ge/Au/Ge/Ni/Au. Comparison is made between rapid thermal annealing (10~

40s) and alloying over a long time(10min) . Optimized alloying conditions for the InP-based HEMT are obtained. Using the

Ni/Ge/Au/Ge/Ni/Au structure,a typical contact resistance of 0. 068Q + mm is achieved by alloying at 270C for 10min.
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