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Fabrication of Conductive Polymer Resistors Using Ink-jet Printing Technology

Sang-Ho Lee, Myong Ki Kim, Kwon Yong Shin, Kyungtae Kang, Moonsoo Park, Jun-Young Hwang, Heuiseok Kang
Korea Institute of Industrial Technology

Abstract - This study has successfully demonstrated the
direct fabrication of polymer resistors using ink-jet printing
technology as an alternative patterning to  traditional
photolithography. The polymer resistors were fabricated just by
two layer processes using a ink-jet printer (DMP-2800, Fujifilm
Dimatix). First, resistive materials was patterned by a ink-jet
printing with the desired width and length. Next, resistor
fabrication was completed by printing metal contact pads on the
both sides of the polymer resistor. We used poly (3,4-ethylene
dioxythiophene)  poly(styrenesulfonate)}(PEDOT:PSS) for the
resistor material and a nano-sized silver colloid for the metal
contact pads. We characterized the electrical properties of
PEDOT:PSS by measuring sheet resistance and specific
resistance on a glass substrate. From analysis of the measured
resistances, the electrical resistances of the polymer resistors
linearly increased as a function of printed width and length of
resistors. The accuracy of the fabricated polymer resistor showed
about 0.6 ~ 2.5% error for the same dimensions.

1. B

ARAPeNA HEE FAete $ e 4 23 g T olF
ot WA e AL FAF} F AL F A (photolithograpy)&
23 43 A9 7FA AZvl2A (etch mask)E FA T
I 9g a4 A3 E T3 EF EYad RES
AAR F AFHo2 ZFA 4Gri2aE A 4= 53
o e A 2o HIo &MY J2A Y 7)EL Y I
3E ol4dd ANTAY AAFAHEL o) 4FA gx, AYH Yxd
ag BAEtY H8e A3 ddez, HEY FHE dad A
4 5 & B opvet Z4F Az A BHLAES Yo
2 29 # Jdx A8 A&t 3, OLED, O-TFT, RF-ID,
PCB #¢ 5 %3 AN Rore AxyiezA &43taz, A
=4 Egoy A (silver) UxTEE Y3 E o8& A=A =
#eld (line patterning)ol] ¥ I771 823 JAPH 1 AcH1-3].

£ AFNE 39 dad Y sYe o 43ty Hr =
o 718 2z % U A%e A2 PYristdch. BAYTRON®PS
N2z F4Y AXA EI9(PEDOTPSS)S ANFAz=z A4}
o vlAa AXTS FF FAsHed, gy AZFH dojg @
FAFIEAN A7l Ag A, SAFoEN JIZA Y Y
FEANLAAT 7t5AAE AESHY

2, &F 4y o XM=
2.1 Y3 2 o Y37 ZEIY AILH

€ d7oA AlE" HEA FEWE poly (34-ethylene dioxy-
thiophene)poly (styrenesulfonate(PEDOT:PSS)el tH4]. H.C.Starck
Inc. (MA, USA)A AF3te BAYTRON®P9} 71k Z2i9, 12
3 2HEE <E 19 zAv=2 s Axy A4 EZ9
PEDOT:PSSE 91224} (InsCon Tech Co., Korea)ZHE A3
gttt AEE 27 P EEAEL 29 dyne/cmP A HAG(E] 2
93 ANPA} (Seoul, Korea)®] 337 wt% silver DGP-40LT-150
£ Argstgnh #8718 22 ComingAtel Pyrex7740S AH&38 ot

<E 1> ¥x= PEDOT:PSS2| &8 x4 H|g

Component Weight %
BAYTRON®P 42.92
N-Methy-2-pyrrolidone 2.58
Silquest®A187N 0.86
Isopropanol 53.34
Dynoll¥ 604 0.30

Axd Zeo AZg fd ALE da2A N2"RE Fujifim
DimatixA} (CA, USA)9] DMP-2800¢ A&ttt of Alxwle] 9
4 AX-E& Hoi 200 an x 300 meo) =, 100~5080 dpie] A7t F
st} + 25 me A4 HIYEE 7HA", 1~10 pico liter ¥H ¥A}
7} 7bEdteh FlEE A=Y BAL xF9 £ & 16702 =F I
8L 254 molth YZE 70 T, 71HE 60 TAA 71298 £+ ¢
o}

2.2 PEDOT:PSS2| Hix{&} Zt Al

PEDOT:PSSY HA 3L A7) dslA 28 3% (spin-coating) ¥ S
ol g3t frjz|BHe] wtoz AZF F WAF (sheet resist-
ance)® FAE FAsm AN REH 8 AF e AdsA F
7 Azte] wE WA vAFY g WIE ZAFsr] J&HH 2
A IAFE 250, 500, 750, 1000 rpmoE WHEAH FHE
Wl A CuringEAR L 200 oA 18 ¢ £33tk uhate)
FAE &A%Y 98t FARAAN Aoz ddg FYdgoy,
AAE 4-point probed ©}83td ZHFHCL. 4 (DM p
specific resistance (WA &), Rs = sheet resistance (BA %), ¢
thickness (F#) o]t}

o

P=R,xt )
A A% ¥ AZ% R PoFe2, FAL PHY surface
profiler& o] &3t ZA3tg ot
2.3 Z2i0f xigel Mzt

CIB 12 9aR Zdag 7|He o83 Hy| e Az A

EE JeEbdh f2 AR UV-R.& 24718 o838ty 14 AF
< syt KA™ 1>@)).

(a)

<ja=| 1> 3 =2ig JjYo) o2t MY ZJzMe Mzt 27
=: (a) UV-2Z M3; (b) PEDOT:PSS X{& 2l £ curing;
(d) AlH contact padCisl £ 2%
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PEDOT:PSSE R3S Ay FEL A4F F, 028 o] &84
150 Col M 10¥7 curing 3ttt (KR 1>(b). spA = FF oz A
8 o3 E BEAste Mo & Edel contact padE =@ ® 33, 150
CollA 3087 232 ok KA# ().
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PEDOT:PSSe| ulA % g& 2437 #sx FAF Haand
A AAggeE FAsT N FE uAgge HHE 2AS
. A8 e 3" A wge oigd fEriwdddre
PEDOT:PSS®| dA %3 wAFge] AHE vehdg, 43780
FH & £ A%l FAol A#el WA ge FF 05 x 10°
emAEE FAHND :
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Spin speed and coated thickness
<28 2> S0 Wil iR PEDOT:PSSQ| HX{&/u|x{gef eis

A TAYA ZolFE 1, 15, 2, 25, 3 m HIAAF I, AE5E 400
met 800 moz ¥E AFIEA AL AR ZAEL
PEDOT:PSS A3 FAE 250 m= =AUt 48 contact
pad 271 1 mn x 1 on o8, 2 SAE 2 m2 ZFAT. <AH
e dA FEAR ol AY AY oAslo]l AN DY Ay
Aol AAE depdo Adg Age A Y 4oz g
A AAS5R ] 5~10 % AT 2A AZFHAH

(b)

<18l 3> (a) RE7IF Holl MEE M AZIY (b) S Xige
ol A ‘

,_‘

<% 4>E AY Zolo] e E 400 mot 800 mol Tle A2
274 Aot MY AP FAL o 250 mI 2HHAG =
3 AXZHE HZo] 400 m A4 800 imd M EFvE dojo of

st AyPHow £l slgon, AgAol EF 099901422 14
A7E o EAFHAY. A& A x MEo] 400m<]
Aol vldted 800 mQ) Ao A 2 71&7] ge) wteg 74
Atk A deolo] EE, AFke] EEHAE JFX iy 06~
25 %9 BEE uehien, #d3A APl AAHALSE ¢
Aok 400 mA FE Hel ZF7hol wal oF 10 k@ Zol: FA A
o2 Frtstgen, dZo] 800 m! A o 5kQ Aolz FHAHL
2 F7stdo ol&3 divisld Aol 5¥ Fx =A FAHHNU
ony X Ao oA o AU MY AT ALE AR
A% FA MAde] A7t IAYF o Folt
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O width: 400 um
O width: 800 um
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g 4> SN X2l Hojt ME H S KYate| Wet
4.3 B2

E dFodME 4323 Zd" J1eg olgslyg AFHA AATF

€ AH4EA gm, AVARS AY YA 4FHez AF
4tk A3 AIFAHL 2GAE, 1GAAME Sy NEge =d
g3l 2¢A9 A 2% contact padE T AHAUCY AFgAE2A
A4 Zglw A1L51929, contact padAE 2 AHIIAE ALE
stath AxA EgniQ PEDOTPSS 429 v|A3, HA3g v
SR @ste] disty & £Astglen, A9AAZ Y 6 AP
£ 05 x 10°Qmez vad 948 e 71Ee a9k AP
9] dole 1,15 2, 25 3 mE 44 AZHAe, HAE2L 400me}
800me = W3l ANzZic Zddg PEDOT:PSS A#e FAE 250
mz EAHUT. S Az 2y Age] MEol 400 m 2} 800 m
A ZA¢ BE Zolo sty H¥Hoz F7l dgon, dFAol
RF 0999 ol4e 14 7M7g gez BALUY. Eq Age
vz FastA A= FHE ARy FEEXNE FFH W
¥l 06~25 % EXE Bgoy, ol2zFe vmeNEe ov) AR
e Aoz EAEHJD. A Aol ¥ daiMe 2& Zoz2
AR sA Aggtel FrEHT FF A7 A 2 YA FA
HEg AL AFsr] A FH Adel A7 AP Aok

F 7

2 Qa7E Aqanst Adsts #R4AeATY AR
YA e] AR oln, 1 A Qe FA= YU
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