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Abstract: The effect of multilayer Ti/Al structure electrode on AlGaN/GaN HEMT Ohmic contact
characteristics and the surface morphology were investigated. The specific contact resistance of all
kinds of electrode structure was measured by transmission line model (TLM). The scanning electron
microscope (SEM) was used to measure the electrode surface morphology. The experiment results
show that the special contact resistance tend to decrease and the surface morphology tend to be smooth
with the increasing of the number of Ti/Al layers in the same annealing conditions. The reducing of
the thickness of Ti/Al layer can increase the specific contact resistance because of Au in-diffusion,
but can slightly improve the surface morphology. High Ti ratio can reduce the formation of TiN, and

lead to the increasing of specific contact resistance, but can greatly improve the surface morphology.
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Fig.1 Extensional structure diagram

FRFRITERN 300 nm Y SiO, {47 & 1 7E SRR
TS P P AR R R R
A IR X Ve S TLM) Fr s BB, ik 5
5 ik ) IR ik H A, A A 1 A Ti/AL/Ni/ Au
(150 nm/1 500 nm/400 nm/500 nm) ,kE&: 2 4 Ti/
Al/Ti/Al/Ni/Au (50 nm/500 nm/50 nm/500 nm/
400 nm/500 nm) , ¥t 3 24 Ti/ AL/Ti/ Al/Ni/ Au(75
nm/750 nm/75 nm/750 nm/400 nm/500 nm) , Ff 5
4 24 Ti/ Al/Ti/ Al/Ni/Au( 150 nm/650 nm /150 nm/
700 nm/400 nm/500 nm) , FE 4 5 A Ti/ AL/ Ti/ Al/
Ti/ AINi/ Au(50 nm/500 nm/50 nm/500 nm/50 nm/
500 nm/400 nm/500 nm) ,3# B2 5 TE B TLM
Hef Y . ARV T AR TR kIR R
FE 800 °C iR KIHH] 24 90 s, B 2 SAME SR E
L TIM A H G W o 70 oum, AHAR 9 L 4% 18]
5 d 430 5,10,20,30,45 pm,

o 70 pm .

45 pm 30 pm 20 pm 10 pm RETE
| | | |

Whatte |l i
electrode
GaN cap
AlGaN

GaN

- 2DEG

B2 TLM s R AR 5115 S A 1]

Fig.2 Image and cross section diagram of TLM test electrode
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Fig.4 Specific contact resistance of the five samples
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Fig.5 Step profiler data (top) and SEM graphics (below) of sample 1 (a) , sample 3 (b), and sample 5 (¢) . Embedded

images are optical microscope images.
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Fig.6 SEM graphics of sample 2 (a) and sample 4 (b) . Embedded images are optical microscope images.
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