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Table 1: Comparison of Conventional LED Print Head and 
New LED Print Head
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LED Head New LED Head Ratio

Wire bonding 
number

370μm

LED array chips: 26
Driver IC chips: 26
Total of 52 chips / A4

10.8mmWiring substrate 
width

100μm

New chips: 26

7mm

Approx. 1/4

1/2

Approx. 2/3

Diagram 1: Light Emitting Efficiency of 
Conventional LED and New LED
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The OKI Group became the first company in the world to 

successfully mass produce devices using “Epi Film Bonding” 

(EFB) technology, which will enable us to supply printers that 

meet market needs. EFB technology is expected to be applied in 

various ways, including to make printers significantly more 

compact and low power consumption.

OKI printers use a light-emitting diode (LED) mechanism. Light is 

emitted by a densely arranged LED array and dots are printed in 

places hit by the light. Compared to printers that use lasers and 

other mechanisms, this technology produces high resolution 

images and will help make printers faster and more compact. This 

unique technology has been lauded by many of our customers.

In recent years, however, the market has demanded that 

printers not only print faster and in higher resolutions but also be 

more resource efficient, compact and energy efficient. In order to 

meet these new requirements, it was necessary to create a 

completely new LED array that was not merely an extension of 

existing technology. The OKI Group’s development team turned its 

focus to EFB technology, which bonds thin films with dissimilar 

materials, without the use of adhesives. We integrated 

light-emitting LED’s, made from components differing from 

conventional print heads, with a driver IC to control them and 

became the first company in the world to successfully 

mass-produce a device for practical application.

The LED print head we developed with EFB technology is half the 

volume of conventional print heads. We were able to substantially 

reduce the size of our C3400n color LED printer, the first product 

to feature the new print head, cutting its volume by some 64% 

compared to the previous model. Environmental impact at the 

production stage is also lower (Table 1), as there are fewer 

mounted chips and materials are maximized. Moreover, the light 

emitted from the LED’s is utilized effectively, providing 

approximately twice the light of conventional models. This means 

less current is needed and less power is consumed (Diagram 1).

EFB technology makes it possible to create highly dense, highly 

integrated semiconductors, so it is expected to be used to make 

more compact, energy efficient integrated chips and to develop 

ultra-small LED displays. The OKI Group has started a research unit 

to work on these applications and intends to introduce EFB 

technology in many different areas.

A thin-film LED bonded to a driver IC using EFB technology

In order to develop EFB 
technology, which was unexplored 
territory for us, we started by 
conducting basic experiments 
with the help of Hiroshima 
University and Nagoya Institute of 
Technology. We confirmed light 
emission from a bonded LED for 
the first time after half a year of 
work. I’ll never forget the joy I felt 
when all 5,000 individual LED’s 
within the print head lit up and a 
color printout was made. We plan to continue to develop 
EFB technology and pioneer new product areas.

Accolades for OKI’s Epi Film Bonding Technology
Honorable Mention at the 4th Manufacturing Parts Awards sponsored by 
the Nikkan Kogyo Shimbun newspaper in March 2007
Electronic/Information Appliance Division Award at the 2007 Nikkei BP 
Technology Awards sponsored by Nikkei BP in April 2007

* Part of this research has been conducted by the Research Center for Nanodevices and Systems at Hiroshima University, which was supported by The Ministry of Education, Culture, 
Sports, Science and Technology’s Nano Technology Support Project. 

Becoming the world’s first mass 
producer of devices using thin-film 
bonding technology for dissimilar materials
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Taking on the Challenge of Developing a 
Completely New Technology

Mitsuhiko Ogihara
Reseach & Development
Department
OKI Digital Imaging 

Smaller, More Energy Efficiency LED Print Heads

C3400n

11OKI Group Social Responsibility Report 2007



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (ProPhoto RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /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 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU (Use these settings to create PDF documents suitable for reliable viewing and printing of business documents. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFc5c5bb34c6a90020bb38c11cb97c0020ac80d1a0d558ace00020c778c1c4d558b2940020b3700020c801d569d55c00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c9002540875284e8e55464e1a65876863ff0c53ef4ee553ef9760573067e5770b548c6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef69069752865bc6aa28996548c521753705546696d65874ef63002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




