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Characteristics of SU-8 Mask for Abrasive Jet Machining

Tae Jo Ko*, Dong Jin Park’ and Hee Sool Kim'"

ABSTRACT

Abrasive jet machining (AJM) has been traditionally used for removing rusts or paints. Nowadays, this is
promising technology for micro bulk machining where brittle substrate materials are used. In order to get
accurate details, masks such as metal, polymer or elastomer is inevitable. Among them, photo polymer which is
sensitive to the light has been attractive for it's high accuracy using photolithography. In this research, SU-8 as
a photo polymer is used since it is adequate for making thick mask. So, this paper describes how to make AJM
masks using SU-8 with a photolithography process, and investigates the characteristics of SU-8 masks during
AJM process. Also, an example of fabrication using AJM was shown.

Key Words : Abrasive jet machining(QdAHEAF7FF), Photolithography(AFZ1 4]z} 4), Mask(Fl23), Micro
machining(2] M) 7}F), Selectivity(X & 41)
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Fig. 1 The indentation process giving micro cracks

oGz BAPLE O AL EHE #AMYAIE x
ZARE AMEEHE B ART ARV BE ¢F
g A2ty EE gsiart FRANS Hi, o
Qo o4 7bx] thgg wA YAE ALLE F 2
ok 4ol M E M gad A8 tholotE
S YA AMREHVIE o 4AY F30E B4
5~200pum 7t AMEE 3 it DiMdAe] z2PoR
T dvtdos Axg Bt g1 387 FAd
AAHoln Y=t A soF 3t Aslojolof @
o} A S0 we} nAYAE 284, o4 d
dol 8 & Ik agln F2 HFHE Ay A
E2F Avgdfe, A&, AZ3do}, ¢F0|

U, 2gata, 93y a Fol Ao

22 I DA E B ofjMYXEAIIS
gAYzt BAZLFOA s olAg dAe 7F
&7 Y3l " vlxaaz AlHE BIEsool g
t}. Fig. 25 9® rf2EE H2 Ao Ay
ALV S AANEE 718 28E UEdo otaF



agz - dEA - AEE  AFALTEYA A1 A1

Aa2ME FE£AEE ARt 43rt239 1
BEAAEE ALEstes AAvt2a2 g & ok
YA HEES WY vtaFe B 4G A
2 O BE2 AAY HUM NETPLE ¢S F
Act E3], ZAY Mty spFolvd FAE AAE
74538l7) Al e AAARE ol & vl23E AL
gatado BRI A AR o] oj P}, FH,
AAviAaE WFAol AFvtaId HslA R
ok fA oA e AT £ Jde FYo] AU
F2 go] AlgdHEe dArtzdzMe YEY
ORDYLA}S] BF400+18]27F ®o] ALRHTE oA
€ 23 g 290 HEA|7lE A 2(Laminate)
#3 F =3 2 AN FAHEME vAH-EE
AzstA g 28y vl23 SAE 83 74
A # 5 gled, $dg Ade 98 AH4EE
2 gl 4§ @3o] U

B AFME M AdFsATo] ALz
23 A& o] &3ty AAvtaa vlHHEE A F st
ach SAZEFAe § FH/HA Micro ChemAld]
SU-8 #1002 mt2=3 AS 2 Al ed, ol E
A F£XQ A ZA Ade UEE AHEET Q)
o} SU-82 FHA A& 715 HEo] 2um HYE Al
# sbEsta, SaleA gy ddrl23 BF4009] H]
g Y8l FAQ vl2a g ol 200um 1
dg F gt

Nozzle

~Abrasive particle

~Mask pattern
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Table 1 Experimental conditions

SOD (stand off distance) Tmm, 20mm
Impact angle 90"
Pressure 0.28 M Pa(40psi)
Blasting time 15sec, 20sec, 30sec
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Fig. 3 The sequence of photolithography for SU-8
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Fig. 4 Coating thickness according to spinning speed
during 25 second

FAE Fig. 49 JERARAT 7] A4 2 AIzHE 25
Z2 51754’8}_11, 23 FA4Y HMEA 7| HEA =ZE
5 T2 gholth, ’é@@-‘)r = 3 A
F dee ¢
=X 3 30837 ojYATRE AT £ ZE o]
g 200um F7 71F 02 55CAA 208 AAF

20 .8kV X358.8

2a.8kyV X40.0

(b)
Fig. 5(a), (b) SU-8 pattern mask (thickness
200um)

T 2xE HHF 28 90TAA 10083 AAE
I HHE =& WHY. o] FHo] R=dd §
ol o3 siglo] daeiXA €} £ YA
] JP=EE FPo] BAPE HAY o
02 »%3& 350nm HFo2 Lva]lfde

2.&, ’:J_aléﬂ AolHE 7023 7tz Ajagsglct A
2} Holzis WAtoY dFo =z dolH 9t SU-8

HEE 28 EST ez Hdgdol AA
A =FALE 494 AY AT =¥ F
PEB(post exposer bake)& 55T 2T & 20%7F A4
g HH3 2EE 28 90T oA 5ot A4
FAH d4E & o™ via3 FFE v
Fig. 5(2)¢t (b) SU-8& o]&3] Zo] 200um, 100
um, 50um, 30umE At E T 4% HE g BE
AL SEMo 2 #ad Alzloln}

4, ME A

Fig. 62 49l9] 713z thate] 7b3 429
wstol upebA vl AYR; BALEA A E Yoy
o} SU-8 vl Hide] ¥EE et 71F3]
A9 Je|RE oldlZ LFE vlazg @ B n}
dA 4ol F7gE Reld SU-8L Mg i
AA wido] doju} YP P2 nldHE YIS

v

Time
Increasing

Fig. 6 Erosion of silicon wafer and SU-8 pattern
mask along with machining time



e .

gy . g - AL TYHA A1 Az

Holm A& golHEe 71F U0 FHE u
gt F2%9 73 EANE e

SU-8 vl23E AdAH oz o3 g HA
3] 71A1H AL 28 F Je Ao ok £
A Ao A sz W02 E AAIF SU-8 i 8}
2%z @& SU-8 vhx3, aln AE Yoy
2 AAE Table 13 Zo] 24zt SOD Tmm, AL
2g 028MPa, YAFE 4g/min, BA} A&
1522 3t BALE AAIY ¥ vE#E 533149
Bt} Fig. 7 ()& SU-8 mkA30l 1, Fig. 7 (b))

wafer

Fig. 7 Erosion of SU-8 mask (a), (b) and silicon
wafer (c) by AJM process

75

stz wlo| 2 & AA| ¥ SU-8 vt2 3, Fig. 7 ()& 4
22 oM E Z7 EAE R 9E & SEMAR
o2 uetd Aol su-gutAas} e o3 E
g vlx3a, an HdeE dolve AAFS 44
65um, 55um, 200um 7Y el A& 9
olnlel v}EFL SU-§ vk uls) thEF 350,
st Wojae A 3w AE & AL ¢ F U
Helgo] 283 wlagz &4 M5
+ it

olAe] ATE wig o 028mm WA 9%
*Z& AHEE FA 150um, & 100um<d FAL

o %,
S o)
=2 =2

7ty su-8 MY vl237 e At FEE
7} EEte 2otk olm) EARAIZEE 20%, SOD 20
mm, A% 3g/min ol o, o] AAge AtA
Agol o9& & APgolth 71Fe] B ¥ F
AL Nano systemAle] NS-E1500 (Bl H &4 3a-9)
£R7h2 £A& &k Fig 8@a), (b), ()& Eo
100pm< AALZE 74F9 XY Z29d5 344
F4 &R Aoty 2gdA BE uie Zol fE
7} Zol 100um o2 7F3E T BAEREo] 30
pme A EE 7HAE T FuHE vhdel Ao
pig=3

Fig. 95 A E 200um, 57 100ume SU-8 vt
238 SOD 20mmE FI1, EALHEE 028
MPa, YA4%<S 4g/min 22 8lo] 303 £AME
< uw SU-8 vi2a9 AelEolHe vldEeE
BojZEg rf23 nlE e Y02 doju EAE
REo] 52 2 vidyg s RS B4Fn Yot
dols FAF 71FHoI7E 200um ZFEHAL
otA g FAR FolE 20umAE viHo] Loyt
=3

E AgoMe vAda £A171F ALEE v}
2382 SU-8L o] £ F AT, vlAHE A
T £ glol & 4 Jdsien FouolaE sW
ox 39 vlEFo] 2F Fo2e AL ¢ F UA
o} olagel vtE e dFER HAARA dol W
on mAE npdo] vlmy At doldg A
o =R d2E doly vtEFS Ssu-grta el ¥l
8 gk 3350 A= & RE ¢ F A}k



I - HEA - HEE  FTAL T A1 A1z
X Dir. Profile
Ham) 0.100
P rendinaieiier v [ESTITSTO R &
: N 2
§ 88,0134
3 —'—EL 2000 ; ;3’5
wg : &
Eg :
SE [ a0 :
2 :
‘ i Ty 12 ‘ : e
4] 0080 0.100 0240 0.320
X distancefmm)
(a)
o Y Dir. Profite Fig. 9 A cross-section of a eroded SU-§ and a eroded
e, 0.100
. silicon wafer(111) by AJM process
Pl 2 949 vh23 A2E A8 Awo CADE AR
3 EWolth. Fig. 109 9% 7|8 FRo 2
el 3 eze sve 47 dEY HoAn, 74 =AY
E R9E B34 AY 45 AFIES AR
5 | moe T FA9 FRE ¥ M 448 FYAD F
49 #AE 4%e Bn B2WUN Aot} &7
204,004

Measuring Result

O

of SU-8 masks on a soda
lime-glass: (a) x-direction, (b) y-direction, (c)
3D shape

Fig. 8 Erosion profile

2 M9 AEg AFsle 2ge SR A
o)A YA sg Alo]2= AR ZHol 10
mm Q2 A3 =Ha ot & AgdAMe £ 2
mm, Zo] 10mme AZIE 71AE 349 dAY
o] A2 YA E LR Utk 71A Mg HEF
2 150pmolt}. Fig. 102 A2} dnztsls vlo]la

76

2olAE 933 4ol $2 It Yz A

2E 3 Ade ABsE 7Y 9N AT

A3t oYz BAHES olg el SH3
Fig. 1I@E #271% 4o =38 o] $3to] o)

| ola3g ARE 4R Aol e YA
AAZE Fd] JhEY BYY AREL Y

t}h Fig. 12 vto| A2 M E A &317] A8l Avte} -
dHed vlol a2 & B4 A7 F0.18mmx3.5
mm A =ZE& AL43EY SOD 0.5mm, BANE
0.56 MPa, =% 445 03 mm/secd ZALE
33 BAIS Sd T o} Zhzh AAI g Apzlolt)
Fe® Ado] g AAstn BAMEA F HE L
AA g1 a2 F vpede Hel g A EAE S
Axstgietale) d7RE F M #38 FY8
= Zoln 443 fAE EFEE Eil9 vlo]a
2 g4 stoz wi& gk olgf felyd nloja
2 YAEALFO] dojd HEL umE FHol
A Aol 'n'xﬂc’]%-*] t M & A G/ dojy ¢
2 Ad F Aok o] Zo] SU-8L o] & AR
k3 A Iy v YA EALE BH e el
vlo|22 YA E 7|E9 A #Heane gy d
o WA A T F Uee ¢ F AUt



452 - Q6%

IEZ -

BIFLIG YA A4 ANz

(2) (b
Fig. 11 Pattern masked glass(a) and machined
results(b)

(a) Top side

(b) Bottom side
Fig. 12 Fabricated channels for top and bottom sides
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