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Fabrication of High-Aspect-Ratio Cooper Microchannel Cooling Device for Radar
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[ABSTRACT] A high-aspect-ratio copper microchannel cooling device for radar was fabricated on metallic substrate
based on the electrochemical deposition technique. In view of the problem of non-uniform thickness in making thick film
with high-viscosity SU-8 photoresist, lapping and polishing techniques were applied to the unexposed SU-8 film to im-
prove the thickness uniformity and the dimension error caused by air gap was also reduced. A novel method to measure the
thickness of unexposed SU-8 film using refractive index was proposed and the refractive index of SU-8 photoresist at yel-
low sodium light was obtained by least square method. In order to overcome the failure in making high-aspect-ratio SU-8
film due to inappropriate exposure dose, the effect of exposure dose on the quality of the film was discussed by lithography
experiment and the optimal parameter was 640mJ/cm’. SU-8 film with good quality was acquired and a copper microchan-
nel cooling device was fabricated based on the above techniques and experiment. The width is 50pm, the height is over
250pum and the aspect ratio is over 5.
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Fig.1 Measuring principle of thickness of SU-8 film
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Fig.2 Refractive index of SU-8 photoresist measured by
least square method
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Fig.3 Thickness distribution of SU-8 film
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Table 1 Thickness uniformity of SU-8 film
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Fig.4 Developing results of different exposure dose

98 R HIA - 20194625 55 1/210]



‘_‘i‘ » »
RESEARCH mﬁrﬁi

G Tkt (HBEC R AT I H /N . 4k Sis R e
% 640mJ/cm’ B, WK 4 () FiR , BANRIEE 2B,
“RRYI” LG, RABEERIEHE Y . b7 E ik F
720mJ/cm’ B, G0 4 (d) B, 5% 5 19 31 59 e 5 58
5L 8, LR FaT WA R SU-8 i, X # B g
Sead i BN = A TR B N T, R I R R
T MRS B 2 , 3 AL AR TE , e e N I EFT T S
FEA B

DL 45 R0, R 640mJ/em’ [
FIEAFR) SU-8 BRI it fie i, IRl Bkt b 1 AR D) 81
SR 73k I Tl A, 2 1 4 45 i ol 38 23540 1) de A
Wz TS5

3

S RMGEE A RIER R ME S FrR, KT A5
iy 7 25 BARHGARITT

(1) FEJEHAbFE,

{6t FEDAE S35 B B A S ALK 0 26 P A TR S i G A 2
SR N T FRAT- (W S AR YR AT B ifE 4 Tl
WU 2R HEEFACK LR vp T4, I & SOk 3
W5 o b SRR B AR TP TR

(2)% 1)z SU-8 K.

i 5 2050 I HLAE A RIS gk SU-8 2075 Y]
JiE, B33 850r/min. R MEZEMLAE oh 52 %, IR 65°C
2| 85°CH T, Heik AT 3h,

(3)% 2 )2 SU-8 K.

i 1 &5 XS LR R 5 i 55 1 2 SU-8 Jifie
e SU-8 2075 YeZIe, ek [F2R 1 )2 . ARSI
AASE] B BT 260um BIRSAR . FTHESEUREE 1)2,

SU-8 /s [ Cu

SU-8 JHZ It C
\, ’ e

(a) 55 1 A AL (b)) 57 2 WA ikt

(c) WL (d)t B

(e) s (f) EIBHEIL

Bs5 SRBERuBESERRE

Fig.5 Fabrication process of metallic microchannel
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Fig.6 Images of copper microchannel
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