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Additional details about the simulation methods:

All MD simulations described in this work employ the COMPASS forcefield for all
atom-atom interactions. Validation studies have shown that this force field can
accurately predict the structural, conformational, vibrational, and thermophysical
properties for molecules in isolation and in condensed phases.' Furthermore, it has
been successfully applied to study the structure of molecular clusters,” self-assembly
of molecules on graphite,” and ordering of molecular nanocrystallites on a-SiO,
substrate.* The structural properties of bulk a-H,Pc and a-SiO, were first simulated to
test the force field and the non-bonded summation method. a-H,Pc crystallizes in
monoclinic system (space group C2/c) with unit-cell parameters of a = 26.14 A, b =
3.81 A, ¢ =23.97 A, and = 91.10"° 4-SiO, (with the density of 2.20 g cm™)® was
imported from the structure database of Materials Studio software. Since the data of

a-H,Pc were obtained by x-ray diffraction at room temperature and ambient pressure,
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where the thermal expansion and molecular motions may be important, we performed
NPT simulation at 300 K and 1 atm for 3 ns on a 1x6x1 supercell. The first 2 ns were
taken for equilibrium, and the last 1 ns was used for data production. P was controlled
by Parrinello-Rahaman algorithm.” The same NPT simulation was also performed on
bulk a-SiO,. With the above setups, the simulation results for a-H,Pc are a = 25.32 A
(-3.14%), b = 3.95 A (+3.67%), ¢ = 23.38 A (-2.46%), and f = 92.92" (+2.00%),
which correspond to the experimental results well.” Moreover, the simulated density
of a-SiO, is 2.33 g cm™, only 5.91% larger than the experimental result.’

a-Si0,, a commonly used dielectric in OTFTs studies, was usually obtained by
thermal oxidation of Si substrate. The gotten a-SiO, substrate was hydrophilic with
water contact angle of 36+1.5 and surface energy of 58.7 mJ m™.® Qualitatively, the
surface character of a-SiO; is determined by surface concentration of silanols and
siloxanes.” As the surface concentration of silanols increases, the surface of a-SiO,
becomes more hydrophilic.” For simplicity, the completely hydrated a-SiO, surface,
with water contact angle of about 0" and surface energy only slightly greater than that
of liquid water,”'* was used in this simulation work.

Ty was chosen at 350 K, which lies in the range of typical OVD for planar
phthalocyanine. Too low Tg, results in parallel molecular orientation and even
amorphous OTF s,11 while too high T, leads to obvious desorption and discontinuous
OTFs.® F urthermore, this chosen Ty, may reflect the temperature effect on the
molecular orientation degree of OTFs. Except for the testing simulations described

above, all simulations were performed in NV'T ensemble.
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Determination of y(100), Y(010)» Y001 Yic010) and Yi100) values:

According to the calculating method in Ref. 12, y100), Y010, and yeoryat 0 K are
determined as 106.30, 116.93, and 102.64 mJ m™, respectively. With the typical
temperature coefficient of surface energy for organic materials (about —-0.10 mJ m™
K'l),13 Y00y, Y010), and yor)at 350 K are determined as 71.30, 81.93, and 67.64 mJ
m™2. Based on the known Y010), Y(100), and Yy, values as well as the calculating method
in Ref. 12, vio10) and vi(i00) are determined as 21.53 and 29.56 mJ m'z, respectively.

Determination of the supersaturation Ag:

. 27RT, A
During an OVD process, Ag=AH_, +RTsub{ln(1/ ”Msub (I)J— S;“b‘} , where

AHgyp1, ASsubi, R, and M denote the enthalpy of sublimation, entropy of sublimation,

gas constant, and molecular weight, respectively.'* For H,Pc molecules deposited on
a-SiO, substrate at 350 K under typical @ of 0.5~2.0 ML min™', Ag can be determined

as Ag =1.29~1.33 eV Hch'1 by the known AHg,, and ASgupb values."
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Fig. S1. Schematic diagram of a-H,Pc's herringbone structure projected on the (100)

plane.
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Fig. S2. AG, and AG, functions in light of Eqs. (5a) and (5b) under the typical

experimental condition of Ty, =350 K and Ag = 1.29~1.33 eV H,Pc™.
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Fig. SS. Snapshots from simulation of seven H,Pc molecules deposited on a-SiO;
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Fig. S7. Snapshots from the parallel-normal transformation of a parallel six-H,Pc. (a),

(b), (¢), (d), (e), (), (g), (h), (1), (j), (k), and (1) correspond to the data points in the

insert of Fig. 5b.

SI8




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG ()
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


