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Effect of oxygen plasma treatment and grid design between

polyimide layers for longterm implantation
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ABSTRACT

Two years of polyimide based electrode
structure implantation into the rabbit eye showed
spatial features of local swellings and peeling off
nearby electrode sites. In case of swellings and
peeling off, it causes serious gradual deteoriation
of polyimide structure and result in functional
failure for electrode.

We suggest a reinforced structure with
chemical, mechanical oxygen plasma treatment
and geometrical grid design to prevent from
swelling or peeling off of polyimide layer.

To show the effect of these structural
modification, we introduced a reliability test
method of layer adhesion, blister test. Designed
samples were soaked into phosphate buffered
saline(PBS) for accelerated aging study.

In this study, such a reinforcement showed an
effectiveness of water absorption barrier and
longer preservation of structure compared to a
non—treated structure.
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(1) polyimide - titanium =&

(2) polyimide - gold =&

(3) polyimide - titanium 2 &

(4) polylmlde - polyimide =&

(5) poly - polyimide (pl etch)
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Grid process
fabrication flow

Oxygen plasma process
fabrication flow

15 Polyimide coating (30um) &hF Polyinide coating (30um)
FLELEL LN F— N

—

Grid pattern Electrode site 2 Ti/Au (5004 3000A)

Dryetching (DRIE)
=2 polyimide coating (10um)
'
— —
Electrode site 2 Ti/Au (5004 30004) T
Site opening
T ——
2 polyrmde coating (1 0um)
Site opening {DRIE}

" titanium /gold
polyimide
s photoresist

Site opening (DRIE)

9 3 ATz da Fezel e 53
7] $13 blister HAES AE Az 33 ZHE

blister HZE A &4#HE 718le F9 & AlolEV
Aurg F9i7F @k 2939 & i Sz
TAL S EZYolvEE IWTE F w2 HAF A
°lEE HAHY s oF FF EIolvEE =
G F AolE Y TN AA BEte 99
€ AOlEY WHEG S FoEM AolE WA
ojgle] FEeo] Ad Eolrl=E F7FE 2um
7bE H grobd @A ole 1¥29 B)¥ FF
o4 DRIEE ¥3 dA A5 Fx=& HHIT
o 3hF EEolv =gt AR EYov|Ed FARELS
At AAREA AL EHzv ¥ F TA
< HEE Aotk

2939 ATz Ak Fehzvt 9% T2
TE EF AolEY AN F42 AF dmme €
E THoE AFHUNLH, ol 7|E blister HZ
ES AZ dolEs Y% Bluxs eV 4
ol

rl

M

2. Blister HH2EZ B3 HF&ZE Hr}

AA ZEgolv= ke A AFE A
£ in-vivoE E7 Fo A5 2do]
5L #AFgY FAT, AZd AL FY 24
o w3yl Y E 29 ol Alke] Had
o wEA B AddAE AA BFF AR
o] A7td Azl 494 (PBS: phosphate buffered
saline 74pH)dl AS5S H131 €58 5o F274
Ql &5 ST UHEES ol&3d 3 AT
< ZEole WES gyt ol AA AA #FAH
A HAFol &4HE HAUEC £ 4 o2 £
A EFolEE 7MY S, 22 &4 ii’ﬁ 22
=5 %2‘_’*] 713 o]& B3 ARt wE AFS
7t&EA g & ,\l‘:]- Ho A &gt [4-5]

Blister HI&2E¥ CO2 7}2=& 01%?'5}04 a4Ee
7V R R, FHe] 74]““] dojAl= ¢7he e
psiZ2 7|&3te] olE A LFHoE AHIH
Blister H2E MY 13 49} T}

9
2

[ onl

=

1y

onl &



Blister test

I . CO2 Pressure

Loading

Soak test
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