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The invention relates to a process for producing a patterned transparent conductive film comprising

areas with lower conductivity and areas with higher conductivity, comprising following steps: (a) applying
an 1nk comprising electrically conductive nanoobjects with or without a binder on a substrate, forming a
first layer, wherein the amount of conductive nanoobjects 1s such that the first layer has a low conductivity
after drying; (b) drying of the first layer; (¢) applying an ink comprising a metallo-organic complex in a
predetermined pattern on the first layer; (d) decomposing of the ink applied 1n step (¢), thereby forming a

pattern having a higher conductivity on the first layer.

The invention further relates to a transparent conductive film, comprising areas with lower conductivity

and areas with higher conductivity, wherein the arcas with higher conductivity and the areas with lower
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conductivity comprise nanoobjects and 1n the areas with higher conductivity, the nanoobjects are fused by

metal generated by decomposition of a metailo-organic complex.
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PROCESS FOR PRODUCING A PATTERNED TRANSPARENT

CONDUCTIVE FILM AND A TRANSPARENT CONDUCTIVE FILM
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The invention relates to a process for producing a patterned transparent
conductive film comprising areas with lower conductivity and areas with higher
conductivity, comprising following steps:

(a) applying an ink comprising electrically conductive nanoobjects with or
without a binder on a substrate, forming a first layer, wherein the amount of
conductive nanoobjects 1s such that the first layer has a low conductivity after drying;

(b) drying of the first layer;

(¢) applying an ink comprising a metallo-organic complex 1n a predetermined
pattern on the first layer;

(d) decomposing of the ink applied 1n step (c¢), thereby forming a pattern having
a higher conductivity on the first layer.

The invention further relates to a transparent conductive film, comprising areas
with lower conductivity and areas with higher conductivity, wherein the areas with
hisher conductivity and the areas with lower conductivity comprise nanoobjects and

in the areas with higher conductivity, the nanoobjects are fused by metal generated

by decomposition of a metailo-organic complex.
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PROCESS  FOR PRODUCING A PATTERNED TRANSPARENT

CONDUCTIVE FILM AND A TRANSPARENT CONDUCTIVE FILM
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[ SR ]
(0002] GEEHHEGEFCEREBEAR (FI0) FHRKS

UNay - IEEN - BEEELEER  EEDLRITEN G - AERSERK
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000 m 2 TENAHBEEEE - M4 —5 88 ERE 50 F 100 m 2
R PaE I B 4 -

[0005) US-A 2007/0074316 3¢ US-B 8,018,568 H & ~E&FESVEE
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[0012] #EEAEIF(CEPEER L EREATINALEERR A
REEM AN - RRBEEE - BEHFE_HFRELE BHRESY - B
BiRoo i ~ ERIE T B e B R B e X B B PR M B FR BRI

[0013) #1RIBAZEE —EEHEERG S EAREESEME T ERKE
BEAReEEZER  HFEARSEERZEBRAESREEREL
ERBEEFEkYE  HERARSEENRZEET @ TAYIRE GRS H T
EBAERESYINEE L EBER -

[0014] EBfF®sEEMsERKAESRBEEN 2 EB(AHEE
FERFE - HREEAER (B EEY—) ZEHNEX - fl5:5 ' 8
FEIE ) BRERFRGEER ZVH  AHEEEE - IRNEFSER t - &REE
LEREAEWZHER » BHR &
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H b Re A3 5 BFH - I » H R BEFH Re &
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BH RIEA BRBHZERSE N BB VG o WERERABIEIEGHE
R ZFFEARSU T 0 W=L b Re=R @A - JE R TR (H1a0) #EBhFTUELER
g1 -

[0016]1 FEAZEHZ BT @ st TEEREENE 3 TEEENK
A AR 1000 B/ 75 (OPS) ZER B » 55— H » e8| = E &
ML 2k T SEENE A&/ 1000 OPS 258/ EE -

[0017] #3T EEEMREEN B A FRSEE 2 Bk
& FEREELEFRATN 1000 BHARFBIEMERY - R AlEERRESI - BHER
(KRETM Y BEEE RS EE M EiEHHE R/ BIEEEERAR 10000 - &
ABRE M BIsHYE A EHEEER AR 100,000 BREE/F-J5 (OPS) » &
{FERAGL 1,000,000 OPS - HAFR3 AR 10,000,000 OPS - EF#EEE ML

(I HYE | EBRREMER/NFY 1000 OPS @ E{EHAE S & 500 OPS Z #HiElAN

Hf¥FalHAE 10 2 100 OPS Z FEEIA -

(00181 B TERATERNERERGEER BARNEEEEHE

i AR E B EIBAYCERN R EM/ NS 5% - FralEE 0 2R
RREEN 7 RIBEEEESEE M 2 @B ER =/NR 0.5% © JCiES
(GIE B RB N EZ AT - REASHNEERSEEE &
k7 ES R /D 80% » HARMREE 2013 & 11 BB ASTM D 1003 (f2FF
A) FRrEMR - BEW » X EF BZE/D 85% » E—FE{E AT/ 900% B &R
WIEHLR/ED 05% - HIEG IR TAREE 2013 4 11 HABKZ ASTM D
1003 (¥2F7 A) FrEA -

[0019] AASREEECEHEEAFRSEEH Y EBIRNEEE
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BRAER/INA 0.5% - R ER - TFEZE/NR 0.01% - BHEEEZ B HES
B @ISR M 285/ - EEME 1.8%3FE /) » #E—T8
fER B 1.5%3FE /N B RlEE R 1.2% EES KR T {#R#E ASTM D
1003 (¥2/ A) Fr=H

[0020) #FEBOPSRIFZEET S RERIFTBE FOLERN (£ ASTM D 1003 Sh#
BERENE  HHHRTIEERZECREBEANN i EZBERLL
#)E ASTM D 1003 i ESR K" 125 A-HIFEET(Procedure A - Hazemeter ) 4°
A E T XXFEERNEE KOCEHN (HERY ASTM D 1003 9 FTE
|LBLERR) ZEHSFHER -

[0021] &% - FTEAEEN R - HARTaE AS et AT SN
HARIBUT 2 b 2 BV E 47 bh - BRI AR EARERE KB F Z ik A=
ML BEH R B TSR -

[0022] #R#Z ASTM D 1003  7E2EH T - TFE AHE—aiERET 26T
5 > VR AR RGEBRZ AT Z 2 RerVEELE - JRED - &EEUHE
S EEAF R Z HEREEARIRIEEARE (2.5) ZEFERIEILE -

[0023] REMRAEBER ZTRIBRERFRNTFKRE (JREI FEXEY
1 nm 2 100 nm Z K/NEER) Z—(@ - WEsEEsMER T EIIRE - 758
A HBEZORYIRB AU T HE KR - HWEINEIRTTE | nm 2
100 nm Z#EEA - BEHE=4MIKTHE ] tm £ 100 ym ZHEA - A
#r > 7E 1 nm £ 100 nm Z FREINRIEZ BB S MER ST » IRRI - BoR/IMBEZE
INR =5 - BEFRYBZ E=RTEZEMEK > JRE] - HEHE AR {ESH
IR THERR =6 - WERKYIETSBETOREE -
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[0024] Zié*ﬁﬁqjﬁﬁﬁﬁzgé IRV R B By SR R 4R 8l Zs oK
RARER BT KRG - TORE BT LR -

(00251 HRAFIPZBETKYEE AN BT RER RS
FEANE - ZAEREEENE 1 um ZE 100 ¢ m 2 #EREIEE NS R < i ZE
{8 o NI » BRIRFRARRE Z 2 W{E YN R T &Rz B fEE 2 ERRE -
T H Y% BRI A 2 5% 58 =N R T i E R X -

(0026 #fEH > BEFKYEZEERE 1 tm ZE S00 ym ZHEHE
A FEEMAE 3 um 2 100 um ZFEIR HIFREREMTE 10 tm Z 50 1m
Z%ﬁ%?ﬂ HEFRYBEZ EERERLE 1 nm & 100 nm Z ZEIA > M
£ 2 nm £ 50 nm ZEEA » FFplEERAE 3 nm 2 30 nm Z&EEA -

[0027) A THEESHEEM  BEE KRR GHSBEIREE - &
EHy » BERKYIFEEHEIR - 88 & -~ 87 -~ 80 - SRR - (S ETESS
RKYIReaHEE (BUE AR - 3 - & - $9 - sEEER ) ek - BIZkYps
WERRBFRORER - W5 SEERARKYREAREREE - ISR BRER B2
KRE - [FalEEN ORI RIREKER ~ SR KRB EHIT KR - R
B BRERRG - |

[0028] MR FRER (FI40 > $REKER ) BRI A DLK 53
BURZ I 2ET BB LGOS re Beuk i 2 550K 43 < =R E _ELUERE S
RIS E © IR FRORGF 2 R A _ LR E R EERN E XA EZR T
FEAARKRV EEFoKPIRE+ -

[0029] ATERESREEEHZE—E T8 (a) PREUE
R B S MRS BB NS 001 % 0.5 wi% (RFBIBE |

7
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5 0.01 2 0.1 wt%) ZBEBEZKYIRE - BOsH - £ —EEEESTF - JHE
BAMEE 0.02 E 2.5 wt% (FFRlIEEME 0.02 2 0.3 wt%) ZFEH - ER
AR EEERENIP - HEAIESE -

[0030] WIEENHEPZHEEHFEREZRMPEE " TBZEE 5
TR RBBERER I HE  BEEARIESE SR AR AR P2 ] 7T R
FOBTI R E Bl e - BINTORGB R TIARY » BERKRITENES
BRSO TI BRI+ - HEERIGEEES BRI P EFEKLZ
FEAH - RINABRESER - FREGHER - FLMAFRAGERILEY) - 5aa
Wk E - B(RRRGEDNE - IREEEPERGEEEE Z XEY) - FL MG
(FERWGEEEZ LT - BPEEHE - TRGEER - BLGEE - XM
LI OERR ~ AR ZIGhelg - ZEaEEsREHEEY) -

[0031) ZEEAZESHE| - BPAEEMEM BK - 281 > &4 aE 7K
AR RE T B 7K P E Rl F B E 2 R EVAHIERE S B - RIaR s ER
AT - BHER - BARIRZESHEE - B - B - KEOSRARIGHZ B4 -
S SIEAR R (Fld) & ~ BERE R « 280 » fFFal8ER > 755
Fl4iEE B/KBSURESY » BBABIRK - TE—EARN T @ BAE ] HitiE
SCRFELA_EARAER] (Pl - JKREREE) Ziea?) -

[0032] EA{FERAREENT  BEIF] A/KEERAE - 8EM - (LR
e EHh 2 AR HAERESR SEARBRENAE B HEE S EH N
TATER Z AR E AR -

[0033) @&sfEHr DATE 100 nm 2 40 o m(&EM A 200 nm 2 15 £ m)
JHEBANNEERESEBER KRG HERBEEAN I RE - [EEINMEH

8
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{E " REREE  HEEFEREZERRBER £ 2 R T Z FieIREEAHRES
& E HIZRE (1E40 XX FhigfemIis bR KiEk 7 21%) THHR
HEGHACEESE G BEER B REERT @ HEFEVEE
AT ZRE R AREEE RS - S EEFERASERREERR
TieERE AR R -

(0034] 1ERPHERBEBEEN 1R 2R EDBEHEMPKZ &L
2R H Z KBRS SE — &8 - $EFRRziem B HER Rk Z EREHYE —fEHY
S EAE 1 nm Z 200 nm ZFEEA - EHEHEAE S nm Z 100 nm Z EEEIPY -

[0035] S—f@rfoREEMARTE 20 £ 200C 2 HEINHEEE T i
17%€ 0.5 2 30 min * FFaEHER » 52 HRE 30 2 150C ZEEBNAVAE T i
1T ° HZJRBUE 7 FraEF IR BB ERAE 1 £ 15 min ZFEA -

[0036] ZEfTHZEREFE O REEUARFRER 25 -« ZK G 2 B2 -
B EMEAE - HNERFORER - ERRALT 200C - SERASSZREZEE - Hi
n{EAHRERE - a0 - IBEDEE - 55— HH » WEABIERE T FRESE
e/ e RIS - ARSI REREZIRE - R T IIEEZ RS
BUEMEE /D 100C 2B EPRE NETTE R - AT B e =R 4
=i (FEIMBRENR] - SRAREDRI B R M ) TR HERE ERMREE > 1]
IR GG T TR H2kE -

[0037] RZMRBIFE > FRERFRIBUA RS ETE « Fr{E 2 58 - JRE
R EREEE 0 MRERERERE - FFESEK SRR ERR RS R
HEPZERGKT2EBENREFREE - BT ERAERGBKTESE > HP
HENER] - 23 L FrERRIREE R BRI g0 -

9
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[0038) feiS{EF/KIERAEI » RIEZEREE(E 100 £ 150C Ze[EIN
HRRE T (TR 1 2 15 min ZRAERER - EeEUEamzUl iR iR 2B 12 —
EEHRIT T o IROI{EIRIIRE T TR

[0039] 1T8708% 7 [EIREMKEFE T AR ATl ==
RS LBNIE - EITE BN ABRRENESZER - E5R
sWHEE RS - BlIH 0 &R o FFEREEHZERABEGR - |

[0040] BRENERE—BZHBFPHEER KR ZEE L
ERE > £F-BARKEEN - ATEAREERSEHEMZEZE @ stHER
REEEY Y EEASE (o) PiaaeEAE MRS =T EEZE
REREBL -

[0041] AUl EEESEAREEEMZRKEARSEEEL
Sl BENSEEEZ B EEREREE MY KRIRGE - AARREE
M2 SRV EFEEEMAE 10 2 1000 um ZEEERN @ FalHE 50 2 500 1 m
Z EEA -

[0042] S BE#EASY BT RLSEEYZEAINFERRE
SR TGS EEKYRMES B LIEKREAERSEE
M B EIEESE - A T X AVEEDRRE B/ NP 150C 2R
B BR{EM N 100C - B EZEE R (FlA) BEANREER KR ZEE
FFEINEE » BEH AR - & - #1[5@H - FhlEENEE AR

[0043) EN{FERAEHEBERIAE T BHENEREBEARESY)
~ i & B O /e B EC A BCAr#8 (coordinating ligand ) » ZATT » B {EHMER{E
BB IERE R B EELTAY) - tkkEE - |REPMEE MR - SEEZED—E

10
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SO RSO - ZEIR - R - ST - SETERMIE S
Fiefir B — SEECAT Y - FERUBEE IR (TR ER 5% - 1S FIR NI S A 2
W) RS R -

[0044] i ch > SBEAHESE &) BREBREEHNZE 0.0001 & 1 moll
HEEPY - REFIEEERY » RELE 0.001 Z 0.1 mol/l = #hlEA -

[0045) SRS BAHESE S YA A H B > S a T Rk S 1%
7] o FT45E PSR M S AR > St B AR F S BIE B M
| o B AHESEIR (Bla) B - 8 - B QSRS RAR - S I
AR (BIA0) % - EISEEN T RS - SR R K SR R -

[0046] FILESER (a) TRBESBEL G HBL B ESE
(¢) TREASSBEMESY MBS ENFZAIEE « T2 - 5%
SRS R A © [UIRRENRY ~ BROIRREDRY - SERRENR - FRRENI B e
A o GETT - H AR ARSI S B (1) DR EaSNEL kG
B AMESE (o) PRELSLEERESYHE - AT IVE TS
AR EIERISUELES B (a) PREE—BAESE (o) TRERSLE
EHEEYZ S - 58 (o) TREASSEAMSS Y MBI -

i 55 ] R DL SR B2 LR R FH S I M S e > &, -

(0047] ERERESEERELYT MBS ST TR
AARSHEN Y BEMRESE B - S5 B TEE i L g
5B SRS BAREI N S AT - SRR - HRATE 20 B 150°C 7 #E
RETRE FHE(TE 0.5 2 30 min « BRI » S BRIHTE 30 B 150°C 2 HE
PUUTSELRE T HEAT - 53 HRBURZ > F5 SIS RS HIBEEHAT | 5 15 min 2 R0EIMS -

11
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E 5 BERAREI IR o] o BB ST - TP BRHAR - [EllRrEz 0l
=it
BUWEE G 1 - TEFE AR E R IR ARG
[0048] TE/KFURERFKGE /KPP Zaa0R (BRFREBZER 0.5
wt%) K 1 wtBRAEREEHEE (HPMC) KPP ZEH @ (FEIRFOKER
 BRERE B 0.05 wt% 0 B HPMC KERFRAKGRZE =LA A 2:1 - LA 1000
rpm BEREEVIHERIIEIEEMN 22 30 sec * HE 135C TNEZEREE 5 min - 3 4
PL¥ETE (Lucas lap Pro-4) EHE A &EFH - B BYK haze gard plus &I
EME -

HUWEE G 2 - /K P EEIRAEIESE SIS

[0049) =B THEREAHE 1.67 ¢ (10 mmol) ZEEERARIIZE 5 ml
Z7K o FEARLI 2 min A 3ml (2.7 ) Z 8RR/KBERZBRENNZEZEEIRZ
BFR - HnsPReBritdorE L USE LRER - 7 0.316 g (5 mmol) Z
AR SEARERY 2 ml 27K B IHIERRINE ZBR SRR LARREE RS 10.5
ml Z K T 3ROM R o 7E(EH ZAITH 045 um $TE 8 Ees 28 RH s o

PIEE P 3 © LB PR AR ARIESYHE

[0050] FEEETHEEEH 1.67 ¢ (10 mmol) ZFEEERAIIZE 7 ml
2 ZE8 - FERKEY 2 min P& 1.83 ml (25 mmol ) ZIET FBEEZERINZE Z &R
2R > BT REMRBH A ELUSE ZELR - 1 0.316 g (5 mmol )
2 FARESOAMER 1 ml ZKH  HAGHSIRIANIIZE ZBE RS R DAER R 4Y 10.5
ml 7 HER RS - TEEAZATER 045 1 m EHEBReSBIRIHE -

BUWEEHER] 4 - TEBFEER ERAIRTROKR IR

12
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'
[0051]1 DA 1000 rpm #BHRZKEFNEREEDG 2 750K (SRERGZ
B 5 0.13 wt% ) FEZRPIRREEAR F 2 30 sec - B9 4 BEFE$+ 4 (Lucas lap Pro-4)

B30I 2 SEEE » B BYK haze gard plus BEHISCERMEE -
Bhafl 1 &2

(0052] ERSSERIEH 2 Tt~ SRAMEE SV BEKInRE
AR TR > AL 1000 pm FEAEIRISEEREGG] | Fislss > SREske i
3 30 sec o BEATE 135°C TESMRAEE S min - BAESYERNH 1 b
B B (Rsh) ROCBHE (BHETRBEH) - £ 1 PRTER -
1t T 2R SRS HER] | Tisus > ZoRgEm R > B

"tk ETRERES M ST B 2 R -

= |
FHIER ZRIMY Rsh | Z1&HY Rsh | ZHIHY | Z1&HY | ZRIHY | ZIRHY
R TS [OPS] [OPS] | T%] | T(%] | HI[%] | HI[%]
100 1606£235 | 723430
2 1699+339 | 73473 | 929 | 924 | 026 | 0.29

B 3
[0053] EMRBEUWEES 3 mMEEZRARESYIH=H iR
FZ 500 £ > H2A 1000 rpm ERERBEEERG 1 MEREIIRFRGHIR L
3 30 sec © FETAAE 135°C TEZERAEEE 5 min - BRUNERFEIS] 1| %=
% H BIH (Rsh) ROLEWE (EHNERT REE H) - R 2 PERGR
EF 2 T 2T, EREMRBEEEIE] | A ZSRGERENGR ' B
(2% TENERERA S S HE L IRIVEER ¢

i
i

TREE oY)

13
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106 12 A1 816E#3E

=)

B | SR HESES Y | A6 Reh | 27280 Rsh | 2Ry | 2809 | Zammy | >89
Bl | HECWRERES | [OPS] [OPS] | TI[%) | T[%] | H[%] | HI[%]

3 500 10794218 | 607449 | 93.0 | 92.1 | 0.27
H it 4

[0054] EMRBEUEEIHE] 2 Ml 2 REHRESYIhEHKHRE
10000 f&% » oM 2RBSEETER] 4 MEHHE 2 REDORGE L - FEIRTE 135
C MEzERHEEE 5 min - FERMAEBERERS] 1 —HEHEF &FE (Rsh) &
CEHE (BRRTRBEH) - R3PERGR - ER 3T T 28T, 15
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