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Abstract
reduced to tens of microns, and requirements for dimensional accuracy and surface roughness are constantly

With the increase in frequency of vacuum electronic devices, the size of slow wave structure is

increasing during processing. The processing method of slow wave structure at terahertz frequency is introduced in
this paper. The characteristics and research status of deep reactive ion etching (DRIE) and ultraviolet-Lithographie
Galvanoformung Abformung (UV-LIGA) are discussed. The research progress of the folded waveguide with
UVLIGA in national key laboratory of science and technology on vacuum electronics is also introduced.

Keywords Terahertz vacuum electronics devices, Micro-electro-mechanical system, Deep reactive ion

etching, Ultraviolet-Lithographie Galvanoformung Abformung, Slow wave structure
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Tab. 1 Key dimensions of folded waveguides structures for dif-
ferent frequencies
Fi%/GHz B3 /mm ZE1/mm WA/ mm
35 4.77 0.8 0.25
94 1.9 0.3 0.22
140 1.35 0.24 0.1
220 0.76 0.16 0.1
340 0.5 0.1 0.09
650 0.25 0.04 0.04
850 0.21 0.025 0.03

x2 FBRSHEEESREXR
Tab.2 Relationship between surface roughness and loss of
folded waveguide at 340 GHz

340 GHz #1780 SRS & mm

60 mm I Fi#E/dB

100 29.83784
80 26.91892
50 22.21622
30 20.75676
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Tab. 3 The ability of typical processing methods

INTHA HAIRE KiRE ARG B2
fegehn L >300 pm +5 um =200 nm
1k AE 80-100 pm +5 um =5 um
UV-LIGA 10—-1000 pm +5 um =30 nm
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AL YIF >HRER £10 nm =300 nm
GAKEBE e IWANEK £0.5 um =50 nm
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Fig. 3 Structures processed with DRIE. (a) W band slow wave

structure. (b) 220 GHz slow wave structure, (c) 6-step
[13-15]

DRIE etching morphology
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Fig. 10 Composite electroforming structure. (a) High temperature verification without bubbling (insert: bubbling sample of single
pulse electroforming) (b) after hydrogen treatment, the substrate and the cast layer grow as one, (c) high speed milling of elec-

tronic beam channels, (d) shape cutting of cold test samples
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