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Abstract: Power MOSFET is develop in power savings, high efficiency, small size, high reliability, fast
switching, low noise. Power MOSFET can be used high-speed switching transistors devices. Recently
attention to the motor and the application of various technologies. Power MOSFET 1is devices the
voltage—driven approach switching devices are design to handle on large power, power supplies,
converters, motor controllers. In this paper, design the 600 V Planar type, and design the trench type for
realization of low on-resistance. For both structures, by comparing and analyzing the results of the
simulation and characterization.
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Fig. 1. Change resistivity by BV, Ro (a) BV, (b) Ron. Fig. 2. Change JFET dose by BV, R (a) BV, (b) Ron.
Table 1. Change resistivity by BV, Ron Table 2. Change JFET dose by BV, Ron.
Cell Pitch Resistivity BV(V) Ron@18 A Resistivity JFET Dose BV(V) Ron@18 A
18 670 0.337 1.0E12 729 0.421
20 698 0.377 1.2E12 722 0.417
3 22 722 0.417 99 1.4E12 710 0.414
24 739 0.458 1.6E12 700 0.411
26 753 0.500 1.8E12 684 0.409
28 761 0.542 2.0E12 655 0.408
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Table 3. Change gate width by BV, Ron.
JFET Dose  Gate width BV(V) Ron@18 A Table 4. Pbase dose by threshold Vi, Ron changes.

4 734 0427 Gate width Pbase Dose Vin(V) Ron@18 A
45 728 0.422 3.0E13 24 0.417
L9E12 5 722 0417 40E13 30 0.419
55 708 0414 5 5.0E13 36 0.422
6 694 0411 6.0E13 40 0.423
6.5 672 0.409 70E13 44 0.425
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Table 5. Change gate depth by BV, Ron

Cell Pitch Gate depth BV(V) Ron@18 A
35 728 0.351
3 4.0 725 0.329
45 639 0.325
5.0 613 0.318
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Table 6. Change gate width by BV, Ron.
Gate depth Gate width BV(V) Ron@18 A
3.7 732 0.336
4.2 730 0.333
4.7 728 0.331
4.0 5.2 725 0.329
5.7 721 0.328
6.2 717 0.327
6.7 713 0.326
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Table 7. Change Pbase dose by Vi, Ron.

Gate width Pbase Dose Vin(V) Ron@18 A
1.2E13 2.4 0.398
1.7E13 2.9 0.341
57 2.2E13 3.2 0.337
’ 2.7E13 35 0.333
3.2E13 3.8 0.330
3.7E13 4.1 0.328
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Table 8. Change cell pitch, gate width by BV, Ron

Cell pitch Gate width BV(V) Ron@18 A
8 5.7 721 0.333
75 5.2 722 0.330
7 4.7 724 0.334
6.5 4.2 723 0.337
6.25 3.95 723 0.337

Fig. 10. Trench power MOSFET optimization sectional view.

3 um® 9 57~39 umzE AAES
A9, 2 Age] & Aole ey Ax A
A planarEtY el H]3Fe] net die

S
A~ [e}iKe) A=
=d F U9S ¢ 5 UJ



A7) AAA 538 8] =2 A, A58 A3Z pp. 170-175, 2012 3€:

k]

3. &1 =

b

600 V& planarEt) ¥ trenchEtY ] MOSFET ]
HEAA 22 HAs A& vlugk Aolth. Planar

AL Vi(V) 1 36, BV(V) : 722, Ron © 0.422 Ohm,
cell size : 8 um= HZ 37} ¥ A 2™ trenchet -

Vi(V) 35 BV(V) : 723, Ron : 0.337 Ohm, cell
size : 625 um= HZA3}7F HAct Planareb ol H]
3t trenchEFY o] = A&o] 21%7F ko cell
size T3 22% #ad AS B 5 AT
2.0x10"
[ = ]so0V Planar
—=— 600V trench 4'
1.6x10° (a) .
= 12x0° ]
=
s T s T 10
1.0x10™
|—=— 600V Planar]
—e— 600V trench
8.0x10™ - (b) b
£ sono
=
2.0x10™
0.0 : T T T T T T 1
o 100 200 300 400 500 600 700 800
v(drain)(V)
FE=—e00V Planar
—e— 600V trench
5
=
v(drain)(V)
Fig. 11. Threshold voltage, breakdown voltage, on

resistance optimization in respect of planar, trench (a) Vi,
(b) BV, (C) Ron.

M)
oE
AN
ojft

175

wHe 2 AYH =2 FEAYES A7) A3 600 V
 planarEt Y 3} trenchely S A A 22 v A%

of Zzke] =&
42 planarelgel w3
Lol JFETY Sl da+=
FH HEo =

ZAlel 2
HooERe Ay A e9-Sohehat
(2011_0013760) 2 =] 2] G A F-9} =27 &=A T
o] AAAPAL Ader FPHE A7 Axgdyrt
REFERENCES

[1] E. G. Kang and M. Y. Sung, J. KIEEME, 15, 758
(2002).

[2] T. J. Nam, H. S. Chung, and E. G. Kang, J.
KIEEME, 24, 713 (2011).

[3] B. J. Baliga, Power Semiconductor Devices (PWS

Publishing Company, New York, 1996).

N. Keskar, M. Trivedi, and K. Shenai,
Reliability and Robust Power Converter Evelopment,
(Microelectron. Reliab., 1999) p. 1121.

[5] S. S. Kyoung, J. H. Seo, Y. H. Kim, J. S. Lee, E. G.
Kang, and M. Y. Sung, J. KIEEME, 22, 12 (2009).
[6] H. S. Lee, E. G. Kang, A. R. Shin, H. H. Shin, and

M. Y. Sung, KIEE, 7 (2006).

(4]

Device




<<
  /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


