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The Mobility Variation of OTFTs with the Number of TIPS-pentacene
Droplets and Substrate Temperature in Ink Jet Printing
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Abstract: In this paper, we analyzed the effects of the number of TIPS-pentacene droplets and also the

substrate temperature on the performance of OTFTs.

As the number of the droplets increased, the

mobility increased and reached the peak value and then reduced at the all temperatures. The peak

mobility was 0.14
and 0.35 *

+ 0.03 cm¥/V-sec at 3 droplets and 41°C, 0.19 +
0.10 cm®/V-sec at 7 droplets and 51°C. The reason of existence of peak mobility can be found

0.02 cm®/V-sec at 4 droplets and 46C,

in matching the evaporation of solvent with the velocity of crystal formation. When two parameters were

properly matched, the mobility produced the highest.
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Fig. 1. The structure of OTFTs to examine the

properties of TIPS-pentacene.
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Fig. 2. (a) The wave form of voltage applied to the
inkjet nozzle; trse1=8 sec, Vi=20 V, t;=15 sec, tmi=15 sec,
Vo=-16 V, t2=33 sec, trise2=8 sec, V,=0 V, (b) the picture
of droplets jetted from the nozzle applied by the above

voltage waveform.
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Fig. 3. The radius and thickness of TIPS-pentacene
crystal deposited on glass substrate according to the

number of droplets.
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Fig. 4. (a) The mobility of OTFTs according to
number of droplets and substrate temperature, (b)

the
the

transfer curves of OTFTs with the peak mobility at the

proper number of droplets.

a8 v gl (11 7@ 2Rt Fhs 4EA
Fel izt WA Az 7] W] Azke] Aol
el gEAe F4 PRow oFsty, st A=
A ool B2 A4el FAAL o W gt A=
HUA AE0] o Faht FE vi,d A4o] B4
L AR vt 443 B8 ol Folok #UF

AT
a9 Aol vEd A2 o v 2elA
L

OTFTY ol&sxZE Ye

E]—' T -
B dAe] F7b Fhgel wE Fohstel HaA|
of E=Ee & Al Hasvh 2Ea Hi olv®
of meat= A9 =

o
BN
~
<
%)
@
o)
o
32
M
N
D
@
=
>
rlr
N
o
o
2
>
(=)
—_
O
H+



A7 A A 733 =EA], A26¢8 A6F pp. 468-471, 20139 6€:

em’/Vsee, 51Col A& 7 W&o A 035 + 0.10 cm’/V

secol Atk O1 AL VineSh Ve @l #F o1 8}
Gehte @40 53 /1% exelA oH9 57}
A2 g go) Fol A7l WE Vine > Ve 5]
FA T AHL A & fa, AHe] 57 @
2 W g ol 87 WEO vie < Ve ©101A
9N FAF AHL AL F gk T SRS gL
OFE Vine = Vayu ZANM HAF A4S 27
th 2 z7o] 41ColA = 3 g, 46TolA= 4 Hg,
S1CAAE 7 W&ol sigsts OTFTY A 5

M

g 4(b)ell e AT
O] FF Vine = Veyst =41°1
olFE7} ¥& olfE HEs
Tt SEFE Ao wjd o]
o] YalA o] FAXA MHEHE AoR F
L asy A U BEgE o] FUtst
2 A7)9 2AE A= oy eel dth
wekA a7kl 3715 aEste] A ¢ H o]FR
S AAslor & ol

o

E
=
=

ZiRrAle] gAA A FAel

=l gk OTFTS] A elE
718 EEell A e
B ket AuAel =
A

A4S UEFATE 41T M=
3 WA ol%w7t 0.14 + 0.03 cm®/V-seco| L,

AsE 5 471
o] EAlZE glo] @A o Fol AN ANE A
o F4dA

ZAre| 2

HoATE 201298 AR Te] Ao g
T YA 71EH 7Y (KETEP)Y A& ukol =33k
A5 7A] (No.20114030200030-12-1-000) 3 Y o}

REFERENCES

[1] H. Sirringhaus, T. Kawase, R. H. Friend, T.

Shimoda, M. Inbasekaran, W. Wu, and E. P. Woo,

Science, 290, 2123 (2000).

[2] D. Kim, S. Jeong, S. Lee, B. K. Park, and J. Moon,
Thin Solid Films, 515, 7692 (2007).

[3] S. H. Lee, M. H. Choi, S. H. Han, D. ]J. Choo, ].
Jang, and S. K. Kwon, Organic Electronics, 9, 721
(2008).

[4] S. K. Park, J. Anthony, and T. N. Jackson, Int.
Electron Device Meet. Tech. Dig., 126, 15322 (2004).

[5] H. Moon, R. Zeis, E. Brokent, C. Besnard, A. J.
Lovinger, T. Siegrist, C. Kloc, and Z. Bao, J. Am.
Chem. Soc., 126, 15322 (2004).

[6] K. Ito, T. Suzuki, Y. Sakamoto, D. Kubota, Y. Inoue,
F. Sato, and S. Tokito, Angew. Chem., 42, 1191
(2003).

[71 G. S. Ryu, M. W. Lee, S. H. Jeong, and C. K. Song,
JJAP, 51, 051601 (2012).

[8] C. S. Kim, S. Lee, E. D. Gomez, J. E. Anthony, and
Y. Loo, Appl. Phys. Lett., 93, 103302 (2008).

[9] X. Li, W. T. T. Smaal, C. Kjellander, B. Putten, K.
Gualandris, E. C. P. Smits, J. Anthony, D. ]. Broer,
P. W. M. Blom, J. Genoe, and G. Gelinck, Organic
Electronics, 12, 1319 (2011).

[10] K. D. Kim and C. K. Song, JJAP, 49, 111603 (2010).

[11] M. W. Lee, G. S. Ryu, Y. U. Lee, C. Pearson, M. C.
Petty, and C. K. Song, Microelecrtonic Engineering,
95, 1 (2012).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [545.000 394.000]
>> setpagedevice


