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Photo-Patternable Adhesive for Wafer-Scale Microfluidic devices
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A novel photo-patternable adhesive (PA) has now been developed to ensure simplifying the current complex
wafer-scale fabrication process for microfluidic devices while keeping the bonding strength. Optimization of acid dif-
fusion rate in the film during uv exposure and subsequent baking process was achieved by controlling the content of
basic additive in PA to form fine patterning profiles with more than 80 pm thickness. The newly developed PA is
expected to be an ideal candidate not only to construct microfluidics but also apply it to many kinds of BloMEMS

applications.
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Merging sensors and fluidics

How to combine
the best of 2 world?

Sensors (Si-Wafer) Microfluidics (Polymer)

Figure 1 Issue for merging sensors and fluidics.
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Figure 2 Typical fabrication scheme for wafer-scale
process integration.

Alignment to sub. structure

—— e

2 B
21 #HmR

A FIPA-00LIZ 7V 1 ) TVEYED T 27 V) VAR,
ZERTRF VHUERIB L OB AER D S 7 B L5
EATEHOT7+ LY ZAMELTHERL A PA002,
PA-003 3 & O"PA-004 1% P A-001 ML H Sl F8 4 ANt
L, Zh2ENn5%, 10%3B & 0°20% O FEEAL & (BC)
ZRIMLU 72 BOUHERAER & LTrE L 72,
22 FHMESE
221 RE/INZ— DER

— ROV Ny — v OVEEE 7 ) - 5 v 7 (TEL#E:
BE TNV Mark Vz) Z HVFERIL 72, REWRERTEE
TSRS

PAZ 64 v FDYYaryIn— FIZ&Ai%k, 110 CT
3BT 2 L THBEL, F1&HENT, 74+ bR
% T 365 nm D% A 2 #UHE (Nikon tH#E 7
JV NSR1505 i10D) {2 C % Jt, 110 C T5%5 [ hn 2 %,
2.38% DIKBEALT F 5 XA F VT VB AKERE V3
SrETBURT 5 2 & TITEDT 88 — ¥ & 157z
222 RE&/NZ— 2 OFHT

INE — OWRIGGEARE TS (HV NS 72 /0
V= ZHEE 7V §9220) & HVTITV, [FIRECRE G
i (Eop) bRz, &b, mE#EGE L IFES Y-
BT+ PIATNRY =V EA—EIC R BB LR
BEIRT 5. BRI IR SO 4 R & (KIRE 14t
HE 7V FE-3000) % HV:CllE L7z
223 EEEERR

PA QA HEE ORI, Heh i B2 iR (Dage #1#L
EFIV4000) ZHV, KSIRT LA T M T, ®A
WraldE ))& LCRd7z. BRI, PARSY—= 7
L7z zn—LEi28 mmMAIY ) HEN AT AT T N—
ZiRAE, EN5 MPa, &y ML AR (EHBE TV
FTD-1940) Z H\v>, 200 CCT2HMBTES L2 BOEA
W) 2 e L7

Shear strength test

30u idhme {'PA)
Glass —
Si substrate
Stage

Figure 3 Illustrated image for measurement of bonding
strength of PA.

JSR TECHNICAL REVIEW No.124/2017



3 BEREER
WCHE L2591, BIIO~A 70,88 — V2 IFEHEIC
WL, DoMoEERZLEETEI LRI =V
WL AT ER T A PAE, A 7 aitIEA R L LT
WHOTHMTHALZLEPSLNIILTERY. PAZHW
5L TTNA ZADOREREDVE S LR, LOCEV
=y —HONAF B0 RITKE HERET
LT ENHIFINS.
D EOTERICEDEHZSIE, LOCHEBE~NOPADEH
{bzfE L-BENICBITE2 70 AR -V VT =50

IS MG C L L, TRk Rw =Y bid, Bk

Figure 4 SEM images of typical bridging phenomenon
observed with PA-001.
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Figure 5 SEM images of profile transition affected by
post exposure time.

Figure 6 SEM images of profile transition affected by
PEB temperature.
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Figure 7 Plausible mechanisms for the bridging phenomenon.
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Table 2 Patterning performances for exposure dose and basic content in PA s

. Exposure dose [m]/cm’]
Sample | Additive
500 750 1000 1250 1500 2000 2250 2500 2750 3000
PA-001 None bad bad Good bad bad - - - - -
PA-002 | 5% BC bad bad fair fair Good fair - - - -
PA-003 | 10% BC bad bad bad fair fair fair fair Good - -
PA-004 | 20% BC - - bad bad bad fair fair fair fair Good

“Good” means Eop of 30 um L/S pattern.
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Figure 8 SEM images of the profile transition affected
by film thickness of PA-001H.

Figure 9 SEM images of the profile transition affected
by film thickness of PA-002H.

Table 3 Bonding strength

Sample | Film Thickness [um] | Shear strength [MPa]

PA-001 30 40

PA-002 30 39
PA-002H 80 6.5
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