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Nowadays, flexible electronics havereceives] higher attention
and the application of this electronlcs Is rising in fields where
classic electrorics canniot ba used and alse instead of it The
llexible elecuonics is prepared on flexible folls az plastic or
metal foils. These materials are flexible a can he easily rofled,
wrapped or twisted withoul any affection of their functionality
[1.2]. The advantages of Ihese materigls can be applied for
praduction of electronis elements such as flexible displays,
sensors, aclive antennas, ete. The essentiat step al electronic
production is preparation of metallic electrodes, One poss!-
bility 1o create conductive fayer is transfer of pattern through
the mask prepared by photalithography (3. in this pager ve
present the preparation of metallic pakerns on flexible foils,

Itis 2 methad for palteming of sample, whichi is using lght
{especially UV ight}, The light Is used far transfer of pattern
Into the sensitive layer deposited on substrate, as sensitive
layer are often used polymer material sensitive (o the hight,
mafnly PMMA (poly methyl methacrylate) due to its low cost,
The transferred patters is chemicaly developed (wet way)
afler expasition. The principle of method is shown on Fig, 1.
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Figure 3 Frinciple of photofithography {4].

1t was prepared aluminium mask as testing pattern for pho-
lolithography, the lesting mask censisted of squared win-
dow 10 imes 10 mm, The windows' distance was 10 ram.

2.1 Fall preparation

The fallowing materlat was used as the fiexible substrates;
pelyimide foil, DuPont TELIN FILMS Teonex® QB3 foif, My-
kar® 126 DuPont TELIN FiLMS foit. The foll was cleaned in
isopropangl and then rinsed in deionizad water.

2.2 Wetal deposition

Magnatron spuitering al copper and alumintum was carried
cut pricr the rastst layer deposhion, The sputtering time for
foth met!s was 5 minutes, The magnetron sputtaring was
done after gevelopment process In case of it off technique [5).

2.3 Resist layer deposition
PMMA resist was used for photolithography process on ali

types of fiexibie substrates. PMMA resist layer was pre-
pared by spin coating from 6 wi. % solution PMMA in chlo-
robenzene at 2000 RPM and 3000 8PM and fom 13 wt. %
solution in aniscle at 2000 RPM. The prepared resist layers
were pre-baked for 30 minutes at 170°C.

2.4 Exposure and development process

The exposure was caried out by Philips mercury UV lamp
400w for 10 minutes because of naeds to achiave expo-
sure dose over 500 miem2 for PMMA resist [6].The tle-
velopment process was done by wet way in pentyl acetate
for 30 seconds, The temperature of developer was at room
temperature - 21,8°C. Then the samples were rinsed In iso-
propanol and deionized water.

2.5 Wet etching, lift off process, resist stripping
Tha samples prepared with metal layer prior (o the PMVA
deposition were developed and then to get designed pat-
tern etched in solution in accordance to the sputtered metal
copper - Cu etchant (H202 + HCY, aluminium —~ Al etchant
fwater, acetic acid, phosphoric aetd, nitric acid), The rest
of reslst layer was stripped in anisole soiution,

The samples prepared by It off technique were process
sputtered by metal layer aker developmenl.Then the rest
of resist layer and metal was remaved in anisole solution
insened into ukrasenic bath.

2.6 Layer thickness characterization
The thicknesses of individual layers wera measured by me-
chanicat profilometer Rrukker DekiakX T,

First the samples prepared with metal layer prior to spin
caating of PMMA ware exposed (Fig. 2 and Flg.3). The alu-
minurm layer sputtered before resist coating on polyimide fafl
was 32 nm thick. PMMA resist was developed in pantyl ace-
tate after exposure. The thickness of resisl was 336 am be-
fare exposure, It s obvious that Al layer is compact and con-
ductive {tmeasured by multimeter) with same defects which
can be solved by better sample cleaning procedure (Fig 2).
Copper patern on Mylar® foils was prepared through the
resist with thickness of 8,59 pymwhich was spin coated from
13 wit. % PMMA solution in anisole, the rasist layer was tag
thick for falwication and during the mechanical resist sirp-
ping was also darmnaged thin Cu layer (16 nm— Fig, 3).

Figure 2. Alurminium pattemn prepared on polyimide foil.
Figure 3: Copper pattern prepared on MYLAR® loil,

Figure 4: Copper pattern on TEONEX® foll prapared by K
off technigue.

Figure 5 Aluminium pattetn o TEQNEX@ (off prepare
hy litt off technigque.

Thereafter strustures on TEONEXS QB3 fail ware prepare
lay ift off technicue (Fig. 4 and Fig. 5} Thicknass of coppe
layer is 45 nm and PMMA resist thickness for processin
wasg 611 nm. The aluminium thickness is 28 nm and restc
thickness used for lift off was 573 nm. Tha revolutions wer-
set to 2000 REM to obtain thicker resist fayer for hetter fab
rication, The metal pawterns remained in exposed window
ahier stripping hon-exposed restst in Witrasenic bath. 1t is vis
ible that struetures prepared by liftt off technique have fes.
defeqts.

we successiully prepared different copper and aluminiun
patemns for efectrotes on various flzxible materials which it
necessary step in praduction of flexible efectronic. This ma
tallic structures were prepared by photolithograghy where
wa used wo different approaches, first ong was metalliza
tion before resist processing and second one was fift of
technique.
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