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Supplementary Methods

Estimation of drift velocity of NWs during bubble expansion. The drift velocity
(Uxw-Unia) of NWs in a polymer fluid can be calculated as Unw-Upuia = ¢*V>Ugia/6 =
(c*/6uw)(dp/dr)," where U is the velocity along the normal direction (subscripts denote
NWs or fluid), ¢ is NW radius (10 nm), u is solution viscosity (25 Pa-s) and dp/or is the
pressure gradient along the normal to the interface. Assuming a uniform pressure
gradient, we evaluate Ap/Ar, where Ap = 150 — 100 = 50 kPa is the pressure difference at
the inner wall and outer surface of bubble and Ar = 200-500 nm and 2—5 um in the fully
expanded regions and near to the die, respectively. The Faxen laws' predict an increasing
drift velocity (Unw-Usguig), ca. 10 to 100 nm/s from the beginning to the final stage of the
expansion. During the expansion the NWs can move a distance of hundreds of
nanometers, which is comparable to the expanded BBF thickness. Hence, this estimate is
consistent with the observation that all of the NWs are located at the outer surface film

surface.

Calculation of the Peclet number for NW/NT polymer system. We have calculated the
Peclet number (Pe) based on the lengths (L) of NWs/NTs using Pe = L’ u y/kT, where u
is solution viscosity, y is the shear strain rate, and kT is the thermal energy.” Given the
variation of parameters — NT and NW lengths from 2 to 20 wm, solution viscosity from
15 to 25 Pa-s, shear strain rate during bubble exapansion of ca. 5 /s, and temperature of
300 K — the value of Pe was calculated to be within 10° to 10°, much larger than 1. The

calculation results support the observed alignment of NTs/NWs.
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Figure S1. Cross section characterization of BBFs. a, SEM image of a free-standing
SiNW-BBF. Scale bar is 10 pm. b, A 500 nm thick film transferred to a planar silicon
substrate. Scale bar is 500 nm. ¢, SEM image of SINW-BBF film on a silicon substrate
following RIE etching to remove the epoxy matrix in the lower half of the image. The
vertical white linear structures correspond to 3 SiINWs that are on outer surface of the
BBF and in contact with the substrate. Scale bar is 500 nm. d, TEM cross sectional image
of a SINW-BBF showing SiNWs (dark spots) near the lower edge (outer surface) of the
film. Scale bar is 100 nm. The SINW-BBFs were transferred to plastic cover slips
(substrate), embedded in an epoxy resin (epoxy), sectioned ca. perpendicular to the SINW

alignment direction with a diamond ultramicrotome.
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Figure S2. Aligned CdS NW in BBFs. a, Fluorescence image of a 0.15 wt% CdS NW
solution. Inset: bright-field image of the solution. b, Optical image of a CdS NW-BBF
transferred to a 3 x 4.5 cm” 100 wm thick mylar substrate under UV excitation. Inset:
bright field image of the same substrate. ¢, Confocal microscopy image of CdS NW-BBF
transferred to a silicon wafer; scale bar is 50 wm. Inset: higher-resolution confocal
microscopy image showing well-aligned individual CdS NWs; scale bar is 10 wm. The
confocal microscope (LSM 510 Meta, Zeiss) was used with 458 nm excitation and

luminescence was collected over 505-550 nm range.
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Figure S3. Characterization of SINW-BBFs on large plastic sheets. Photograph of 0.10

wt% SiNW-BBF transferred to a 9” x 12” plastic by the semi-automated setup (image
from Fig. 3f). Numbers highlight the locations where DF optical micrographs 1-6 were
recorded. These DF images show relatively uniform alignment of SiNWs in the film. The

scale bar in 1 is 10 wm, and the same for all six images.
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Figure S4. a, Typical /- V4 characteristics of a 12 SINW FET device vs. Vy;-3t0 3V
top to bottom in 1 V steps, where curves for V, =1, 2, and 3 V overlap on this current
scale. b, Log scale plot of I;-V, recorded with V; =-1 V. These data are taken from the

same device shown in Fig. 4b.

© 2007 Nature Publishing Group




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    35.29100
    35.29100
    36.28300
    36.28300
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    8.50000
    8.50000
    8.50000
    8.50000
  ]
  /PDFXOutputIntentProfile (Europe ISO Coated FOGRA27)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.000000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFXOutputConditionIdentifier (FOGRA27)
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (NPG PRINT PDF Job Options. PDF 1.3 Compatibility.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [666.000 855.000]
>> setpagedevice


