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Microfabrication of 340 GHz Folded Waveguide Slow Wave Structure using
UV-LIGA Technology
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(The 12th Institute, China Electronics Technology Group Corporation, Beijing 100015, China)

Abstract: Ultraviolet Lithographie, Galvanoformung and Abformung(UV-LIGA) is an attractive
technique to fabricate THz vacuum electron devices including resonance cavities, electron beam tunnels
and output waveguides. This paper studies the effects of the softhake, the exposure dosage and the
postbake on SU8 models, highlighting the effect of the exposure dosage and its mechanics, and then

obtains the optimized process parameters. The methods of SU8 removal are studied as well, and a 340 GHz

all-copper Folded Waveguide(FWG) Slow Wave Structure(SWS) is fabricated.
Key words: Uliraviolet Lithographie,Galvanoformung and Abformung technique; SU8; exposure

dosage; 340 GHz Folded Waveguide
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Tablel Dimensions of the folded waveguide SWS of different frequencies
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Fig.3 SEM picture of the “insoluble region”
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(a) the narrow gap between SU8 exposure regions (b) acid catalyst diffusing to the unexposed region to form the insoluble SU8
(depending on the acid concentration and the region( If the gap is narrow, the insoluble region can’t be removed by
diffusing distance) ultrasonic development.)

Fig.4 Diagram of “insoluble region” generation
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(a) optical microscope picture (b) SEM picture (a) optical microscope picture (b) SEM picture
Fig.5 SU8 models exposed by 320 s Fig.6 SU8 models exposed by 280 s
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(a) optical microscope picture (b) SEM picture (a) opt-ical micr.oscop-e picture (b) SEM picture
Fig.7 SU8 models exposed by 240 s Fig.8 SU8 models exposed by 200 s
B 7 BEGEA 240 s BRI EIE &l 8 BESEih 200 s i BB AEIEDE

K 320 5,280 5,240 5,200 s BE G [E] 43 51 % 340 GHz W I BEHEAT IR, )Rt R )5, REEIE LK 5. K
6. K& 7 HE 8., B 5 FE 6 MithEt, EIERMA/NTAN “RFEMEFE", BRI Bk, o s i 4: 1ok
MR AE Jo 4t B B vl i R 30 BN A BL oy F 04T 3C 6, TS R 4k a3 K. 18 7 ShIE s ot (I EE 3 B %N
90°, &l 8 MR, MR R, WA LU IEIR R ALER EIE N A ALY T, fE B I B R BRI
LA PRk b T, MRS S48 /. R 240 s BRG], 255 R Lmmrat . EHL R B2 S8, M3l 53K
G55 BEHN SUS AR, AT BE I B 90°, ZKTE 100 pm £ 1 pm, LK 9.

JZNTER G R iE e . TR TR . BRI R WA 10, mEEEREE, LA, E4H
TR BERFITEE, AIRZ T2 H T LBRXFENAT R EGY . E AR B,
DL BEA B SOCTE L . R VR VRS o AN, A SR IR T LA R A W A Rk AR B/, (H S e ) B
07 9 R A R 2 G S T B LA R (R W A i A, A M . B — P S R S e L R B s T ik,
S 5 4 B SR AR . RN X S S AR R A R K 2 B IR A AR G 22 N A s P AT A SR
AEESEATIX A TAE .



530 AMZBMFERFRERFER RN

3 HHig

KM 25 2 F B T 3843 1 4%
PR m TH RS, FE R
T T2 AR UV LIGA R
T T MR 340 GHz r &S,
S 1l 4 A %% #5140 55 o BRAE A o T
T2 REXEHEIIL T UV LIGA
T2 e ol X ol 2 IR BE Y R
M, 3 T 2280, Bl e

gz ) B T B SR 90°, G JEE (K S Fig.9 (Sléfﬁ mpdels ﬁith opf)timizid p_rc})lcils.s l;()leltrametfers Fig.10 Photograph of the electroforming
; R . e adhering to the wafer well with thickness o copper layer(very fine-grain, no
W + 1 pme HAT, KIRG 300 um, and sidewall profile of 90°) porosity and protuberance)

I L ZS 2 0 4 R B R R N S 9 fife T.ZSHUR R SUS Kbt IIREE SIS [ 10 dbe IR 2 MR,
BeEAEXT 340 GHz Hi& S UV WU, JRIEELN 300 pm, NEESE BN 90° Fozsi, TRk

LIAG T Z it — 22 iy L i 55
AL AR 5 B2 BT ORISR O 025 B 7 48 A R RF MEMSS AR (9 4058 158 J7 1l o A T 69
PR YT B AR YL | PRI L OGS RSE R G 2 R RO g ELAR T R A ST 4R

S & Lk

(1] k% A 2 5 HE A5 R 228 KU A0 OB 2% 2 M L 28 SR AR SE (D). LS B TR, 2013(1):1-9. (FENG Jinjun,
TANG Ye,LI Hanyan,et al. Research of Terahertz Linear Beam Vacuum Devices[]J]. Vacuum Electronics, 2013(1):1-9.)

[2] Martyn G Adamson,G Bryan Balazs,John F Cooper,et al. Integrated system for the destruction of organics by hydrolysis
and oxidation with peroxydisulfate:US,6096283[P]. 2000.

[3] Paul M Dentinger,W Miles Clift,Steven H Goods. Removal of SU-8 photoresist for thick film applications[]J]. Microelectronic
Engineering, 2002,61-62:993-1000.

[4] Lawrence R Ives. Microfabrication of High-Frequency Vacuum Electron Devices[]J]. IEEE Transactions on Plasma Science,
2004,32(3):1277-1291.

[ 5] Bhattacharjee Sudeep,Booske John H,Kory Carol L,et al. Folded Waveguide Traveling-Wave Tube Sources for Terahertz
Radiation[J]. IEEE Transactions on plasma science, 2004,32(3):1002-1014.

[6] Jin Peng,Jiang Kyle,Sun Nianjun. Microfabrication of ultra-thick SU-8 photoresist for microengines[C]// Proceedings of SPIE,
Proc. SPIE 4979, Micromachining and Microfabrication Process Technology VIII. San Jose,CA:[s.n.], 2003:105-110.

(E=REFIE

EEME0976-), L&, WIILHBEMNT A, BE®%0976-), B, dbmmi A, WL, &%
Wi, BMPTRN, EEMNFEMMNT T, TARE, MM T TA/E, F8 )y mEsZl
FIFH MEMS 3 A i/ Kbk 2% 2145 45 1 i 40 45 PURL T 2 IR B, I DA 35 3 18 TE 55 14 40 A

#J .email:liyany 2005@163.com.
FEIE971-), B, WA TFHLTA,

| { X6, MNFMAm T TAE, M BRITI
BB

B OM0983-), , KFEWA, mit, THEIM, 2 BHEZEN966-), B, ITEHEWHT A, 5

A5 S 2 K R AT I DA B K 25 3R I TR 4 A 5, A4S 0f, ¥4 IEEE EDS H25 i T 225

ARZHi4&Z 5, 1EEE Beijing Section @ £/,
HO12 BTRILE T ARG, ER RN R S = A
£, FENFREHFH¥, QB TFE. 5T
R T2 MEMS iR | R#F2ZHZ 7% &
AR N L ZS B T AR U R 5 T AR, BRI 4%
P FE R 2 BT IR . W BB AT . &I
RMBEasE . KbF2E B ek . MR E 5.



