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Transfer process of LT-GaAs epitaxial films for
on-chip terahertz antenna integrated device
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Abstract: A process for LT-GaAs used as photoconductive switch in epitaxial layer transfer of on-chip
THz antenna integrated device was provided. Hall indicated resistivity of the epitaxial materials gained
by MBE was about 10°(Q) - cm. HNO,-NH,OH-H,0-C,H,0, + H,0-H,0,-HCI and wet chemical etch-
ing were used to etch epitaxial materials grown by MBE. Gained the structure that 1. Spum LT-GaAs
bounded with COP after lift-off of SI-GaAs and Al ,Ga, ;, As. AFM.SEM and high-power microscope
indicated that the structure was flat and smooth after lift-off. RMS =2.28 nm. EDAX indicated there
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wasn’t Al in this structure. It can be used to make photoconductive switch.

Key words: on-chip THz antenna integrated device,LT-GaAs, epitaxial layer transfer, wet chemical etching
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Fig.1 The structure of epitaxial materials prepared by MBE,
fixed in glass slide via bonding
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Table 1 Hall measurement of the epitaxial materials

R Cillikv FHE/ TR/ Hall 241/
Gi's (Q - cm) (em*/(V +s)) (em™3) (em®/C)

01 1.76 x 10° 3.26 x 10° 1.09 x 10° -5.74 x10°
02 1.72 x10° 3.26 x10° 1.11 x10° -5.61x10°
03 1.44 x10° 2.56 x10° 1.69 x10° -3.70 x10°
04 1.53 x10° 2.52x10° 1.62 x10° -3.85x10°
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Fig.2 (a) Time domain spectroscopy (b) The nor-
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Fig.3 The microscopic morphologies of the films without the
SI-GaAs substrate. The substrates were etched (a) HNO;-
H,0-H,0,, (b) NH,OH-H,0,, (c) and (d) C,H,O, -
H,0-H,0, for 1.5 h and 3h, respectively
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Fig.4 EDAX results of the Lt-GaAs film after removing
the SI-GaAs substrate
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Fig.5 EDAX results (a) and the image of SEM (b) of
the LT-GaAs film after removing the Al ,Ga,  As sacri-

fice layer
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Fig. 6 Two-dimensional (a) and three-dimensional (b)
AFM topographical images of the LT-GaAs film, without the
SI-GaAs substrate and Al ,Ga, , As sacrifice layer. The scan

size is 10 pm x 10 pm
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Fig.7 The high-resolution microscopic image of the photocon-
ductive switch device after photo lithography processing
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