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Electrical property analysis system for electronic elemental devices
Tsuyoshi Ichibakase*, Masaki Kaya**

Abstract

Basic characteristics of the electronic devices are able to figure out from V-I characteristics. We built up the

analysis system that was able to measure V-I characteristics of the elemental devices, in order to find the basic

characteristic, the semiconductor junction characteristics, and the inner structures. Before designing of the system,

we deliberated about high accuracy circuit, and tried to build up it. After this, we tried to apply this system to

measuring the diodes and transistors, and tested the capability of this system. Conformation of the diodes and

transistors differ a little from one to another, because of applications. Characteristics of conformation difference are

able to be determined from V-I characteristics. From the V-I characteristics of the diodes and transistors, it was got a

gratifying result of the semiconductor junction characteristics.
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Table 2. n and J, of the dlode
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Fig.12 V-I characteristics of the transistor.

B EMENOEMED — 7 2MFIE LT
HTENERTE, ¥4 A —ROHAELFEL
EOICARBE LZHEREZ IZIEWET 5
BEERI SO, BET —# No.1~No.3
Dk J,OFHBERREELRIICRT, nZkD
ZHEEOBEMIL V-1 KPS B AR & R C R 7
WeEBZHND 0.4~0.5[V] D &iPH O | E fE
RV,
F3IFNTUTUAXBERMODnt J,05 HiER

Table 3. n and J, of the transistor
WET — n J, [A]

No. 1 1.014 4.628X1071°

No. 2 1.013 5.601X10°1'°

No. 3 1.019 3.388X1071°

33XV, nOfIX3EIOWPETIZIEL T
HH WELE TP AZ D B-E[# PN S
OV-THR I AN 2 PNESREEZ R L
TWVWD2DOTIH RV EEZBND,

6. LTV

WTTNARAX, T RACEHIME NS E
JE L BRI EZFEM T 5 Z & T, & OHEASFF
ME2HETHZENTE D, KO R I
BT A ADENTFEAM A W REZR ., T35
D V-1 K& @R CREMIICIE T& 5T A
TLAEERST L LETHDLH, ZORMDEZD
W2, SRETHEMICHIE T 2 HEIZDONT
HRNCRF LMES AT LA E2HBE LT, £,
WELIEVAT LAERENRETT N, AT
HHIFAF—FRE T UV REZDEARRMIC
HWHLTEOMREMIEL 72, £ L T, ME
LIV AT LA EHA T —RERNT U URED
V-1 HEPEICEEH L7 RF Ml - TR RN S 4

54

FLEE H 4l

IR E U 72 0 R B 2 F 0 e 3 2 S —
TORBUERTFEONTZ, S HIT, HEAHSOD
ENRIEEENEE Z 5N DEIMEE KT
LHEREOEN N 27 PR CTEZ, £72.
HELEZTNA 2D PN 84 OFAMIC AW S
NHBBRE n OFM S, JE S AT AT
PN B2 A HEE DT N A AR ZHER CTE D8
ELHBAMETHENTETWD I LR T
X7, £, n AT AL ETHAA—F
ENT U URAH B-EMOERFIED R £
PRI DB ENTET,

LEDOERMER - B8E0h6, FEEHNTDH
LEFTNAAD V-1 % @ E CTREMIC
MECTELWMELV AT LEWEST DL ENT
Elm, BB, KVAT AT NRNA ZADENMNN
TR, ). AR EOREAELS &
LHERE RTINS 5 2 L CTHE R DA - AT RE
JTomERMFETE S,

SE Xk

(1] I FE  EERREAR Boify, e X E MRS
ft, 2003, %5 8 ik

2] — & W Wl: [0 — VIR{EG P -8k
1T0~ZnSe—CdTe~ZnTe &V DEXFFM] ,
B E, 126, 12, pp. 665-661 (2006-12)

3] — &~ Wl [0 —VIE(ES W Ek
1T0-ZnSe~CdTe~ZnTe & 1 ¥ DOELFFME] |
EoEm E, 126, 12, pp. 655-661 (2006-12)

[4] Anderson, R.L. (1960a). Germanium Gallium
Arsenide Contacts. Ph.D. Thesis, Syracuse
Univ., Syracuse, New York.

[5] Anderson, R.L. (1960b). Junctions between Ge
and GaAs. Proc. Int. Conf. Semicond., Prague,
1960 (Czech. Acad. Sci.), p. 563.

[6] Anderson, R.L. (1960c). Germanium-Gallium
arsenide heterojunctions. /BM J. Res. Develop.
4,283

[7] Anderson,R.L. (1962). Experiments on Ge-GaAs
heterojunctions. Solid-State Electron. 5, 341.

[8] Perlman,S.S.(1964). Heterojunction photovoltaic
cells. Advan. Energy Convers. 4, 184.

[9] Perlman, S. S., and Feucht, D. L. (1964). p-n
heterojunctions. Solid-State Electron. 7, 911.

[10] Van Opdrop, C., Kanerva, H. K. J. (1967).
Current-Voltage characteristics and capacitance
of isotype heterojunctions.  Solid-State
Electron. 10, 401

[11] Donnelly, J. P. (1965). Studies of Ge-GeAs and
Ge-Si Heterojunctions. Ph.D. Thesis, Carnegie
Inst. of Technol., Pittsburgh, Pennsylvania.

[12] Donnelly, J. P., and Milnes, A. G. (1965). The
capacitance of double saturation nGe-nSi
heterojunctions. Proc. IEEE 53, 2109.

[13] —& i W T3 RIS & s 2 L7z
EOREMTo Sk LA, BY W
E, 127, 1, pp. 14-18 (2007—1)

[14] d1TE AR« 5K T S A 2, Rl =
= Ak, 1985, HIRRES 4 IFEAT




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /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 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 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /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 ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


