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Progress in application and research of UV LIGA techniques
in millimeter wave and terahertz devices
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Beijing Vacuum Electronics Research Institute, Beijing 100015, China)

Abstract: A folded waveguide Slow Wave Structure(SWS) with frequency range from 94 to 220 GHz is
fabricated with Ultraviolet Lithographie Galvanoformung Abformung(UV LIGA) technology. For 94 GHz
folded waveguide SWS, the accuracy is<15 pm, the output power of 94 GHz pulse Travelling Wave
Tube(TWT) with the microfabricated SWS is higher than 100 W. For 180 GHz folded waveguide SWS, the
accuracy is<5 pm, the output power is higher than 100 mW with bandwidth of 11.4 GHz. For 220 GHz
folded waveguide SWS, the accuracy is <3 pm, and the attenuation factor is 240 dB/m.
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Table! Dimensions of the folded waveguide SWS of different frequencies

f/IGHz wide side size/mm narrow side size/mm  beam tunnel radius/mm
94 2.00 0.30 0.24
180 1.10 0.18 0.24
220 0.86 0.16 0.24

K H UV LIGA Jin T & A5 B, e Top s, R4 3% 1, 94 GHz y '
R EE A 1 mm(ﬂﬁpﬁ{%ﬁﬂﬂj\]%@ 1 ':Pﬁijl}i'ﬂ_ﬂg—*), 180 GHz Fig.1 Diagram of folded waveguide SWS

R EE M 0.55 mm, 220 GHz 2K IR E M 0.43 mm /£ 451 UV LIGA PeI1 i AR I A s R

FARFTIN T a8 4 RPN, MR AE OR AL 90 oKk 8 9, I A SE 56 I I T2 B i A0 45 0 e IR i IR JE
1 mm, A]LLUEJE UV LIGA BRI ST, 7 T A/, e B B AR SRR, AH N A B[] b i K, 0K 25| AT R
1) SU8 MEHEN J1 o T3 Ak, SU8 B XF HE K T/ it BE SR B, JEIRANIE I, IRIREDE 2 5 WERIR EIRVE TR, W
B Ty 5 I S WL 2 B, T DUEER ™A% (R P IS BEER I . AT I R 2o, IR BRI Uk, E %
FoKWEE, R4 ASRKT, M THERY MG SEEER SUS AN, 7E 4L F7 8 MicroChen i OmniCoat,

2 ZWHEREHH

SUSJK X T. 25 2 8 iy el A8 Al o S0, Je 20 R 1 i 32 B4 I R I Si A igm, R4t L i ot B
FETESHECOT 045 5 o HOR A BE A B i 4 RN T 0 7= A8, I ) BRI 2 I JEE RTRRAIE RS B 36 R m 34 kL dan 2R
JiE HEE R LIS B 45 A 55, AR T BB AN IIS B VE o R A R B, AE T2 R v O e ) R AR N D B — A R
JE DR (29 B0 F1 9 50%), B . Rt 1a) R 5 R 230 R 30%, 15% A1 5% B S SUS L S %1 T 20 b 56l 1
— %, WERXEM WK 2, B, KA T ERERT . T SUSKESXT 22 AR M i, Bt i
VI 320 4T I 55, e M T ) RO e B L ISR A MO R S . MBS B, R TR, B B
B 1 IX 3 A 16 200 Jie o 5 8t I BE RS RE 7840 S Bk . E SRS B B, BROGR LA W O 75 B I KA B, B N S
JEE 95 R Ok, R I IRD K BT A T R 22 B A B VR R ARG e R T K T AR 4K E12 8 R T 94 GHz
HEZI AR e, BE G B N D 1Z 14 K 2 D4R /) B IS ER i AR 0, BB RN, SR Ikl ™ & . B 2(d) 2
NI KB E R, B SRR A AR E N

(a) D1 of exposure dose (b) D2 of exposure dose (c) D3 of exposure dose § d) D exposur dose
Fig.2 As exposure dose increases(D1<D2<D3<D4), the bottom of SU8 molds becomes hard. As exposure dose is D4,SU8 molds adhere to the wafer well
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(a) by dc plating (b) by pulse plating

Fig.4 Image of raw surface of samples after electroforming copper
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lnnn f/GHz designed narrow side size/mm measured narrow side size/mm
94 0.30 0.300+0.015
i 180 0.24 0.180+0.005
Fig.5 OM image of 94 GHz folded waveguide 220 0.16 0.160+0.003
high frequency structure
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(c) measured frequency response with the 2nd harmonic power,

(a) OM image (b) SEM image output power is higher than 100 mW

Fig.6 180 GHz folded waveguide high frequency structure
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(a) OM image (b) SEM image (c) attenuation factor is 240 dB/m

Fig.7 220 GHz folded waveguide high frequency structure
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