543 B 4 0 AP NS N2 3 1 Vol. 43, No. 4
2024 4 8 H J. Infrared Millim. Waves August, 2024

XEHS:1001-9014(2024)04-0526-07 DOI: 10. 11972/j. issn. 1001-9014. 2024. 04. 012

0} B A S KRR 22 R T 2R U D 3B AR BY S5l 57
S EHifr i

})%E]E;EI,B’ % %4, ;‘UJ 5%3, ,/%\: %5’ ?}hﬂélﬂj*’ }%ﬁ ,f 3*, Eﬂ%;ﬁ‘:\l,Zﬁ
(1. HERF2EBE R A 2= B, dE st 100049
2. EEERE I MRS R ST G, JEET 100049
3. PEBFEBE SRS T 1 SRS AR TARZE 0, 65 1000835
4. W ERRERR R AE T oA B, AT 2300265
5. #AdE L L g 2 BT G, 16 #IX 430074)

BE 4 MMEETE FIEHR %%%(High Electron Mobility Transistors, HEMTs ) K #k 2 450 25, M 23 7 B840
HERMEZERAMEZREMN G ERER, ZHAXELT L, R ETHA BT EaT MM Ea, AT
AR 5 & T 18] e A AR,k R T F BIAR (200 nm 800 nm 7 1 400 nm) & {1l 4 GaN/AlGaN HEMT K ##
ZHEMNE, ALERMNKECELA, AR BHOME S EREEEZ 2N A BN LM R R, BT WUMEH
HEMT A #2450 8 o B M AR AL . b 3R 45 3R o 58 20 o MU A HEMT A 22 45 0 28 oy 32 0 A AR i 7 5236 353 fn
H5, A MM HEMT K Z 5 B g BRET EE 5,

X B ORAMME; KHZENE; U B TESRGERE

HESHES . TN386  CHtERIRAD: A

The physical model, structural fabrication, and DC testing of
lateral gate transistor terahertz detectors
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Abstract: For the high-electron-mobility transistor (HEMT) terahertz detector with a side-gate structure, a physical
model for DC transport and terahertz detection of the device was constructed. Using a self-alignment process, well-
shaped and reliable contacts for the side-gate structure were successfully fabricated, effectively solving contact issues be-
tween the dual gates and the mesa. Ultimately, terahertz detectors with different gate widths (200 nm, 800 nm, and
1400 nm) of side-gate GaN/AlGaN HEMTs were obtained. DC tests revealed a clear linear relationship between the
gate widths of different devices and their threshold voltages, confirming the DC transport model of the side-gate HEMT
terahertz detector. These results provide experimental verification and guidance for the theoretical model of the complete

side-gate HEMT terahertz detector, offering significant support for the development of side-gate HEMT terahertz detec-
tors.
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