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MMG100S170B6EN

1700V 100A IGBT Module
RoHS Compliant

PRELIMINARY

FEATURES
O IGBT? CHIP(1700V Trench+Field Stop technology)
O Low turn-off losses, short tail current

O Vcesaty with positive temperature coefficient
(1 DIODE CHIP(1700V EMCON 3 technology)
[ Free wheeling diodes with fast and soft reverse recovery

APPLICATIONS
[ High frequency switching application

1 Medical applications

[J Motion/servo control
[0 UPS systems

ABSOLUTE MAXIMUM RATINGS

GS Series Module

Tc=25°C unless otherwise specified

Symbol Parameter Test Conditions Values Unit
IGBT
Vces Collector - Emitter Voltage Tvj=25°C 1700 \Y
Vees Gate - Emitter Voltage +20 \Y
le DC Collector Current Tc=25%C 190 A
Tc=80°C 100 A
lem Repetitive Peak Collector Current tp=1ms 200 A
Psot Power Dissipation Per IGBT 620 W
Diode
VRRM Repetitive Reverse Voltage Tvj=25°C 1700 \Y
Tc=25°C 150 A
IFav) Average Forward Current
Tc=80°C 100 A
IFRM Repetitive Peak Forward Current tp=1ms 200 A
1°t Ty =125°C, t=10ms, Vz=0V 1800 A’s
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MMG100S170B6EN

ELECTRICAL AND THERMAL CHARACTERISTICS T1c=25°C unless otherwise specified

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
IGBT
VeE(th) Gate - Emitter Threshold Voltage | Vce=Vee, Ic=4.0mA 5.2 5.8 6.4
v Collector - Emitter Ic=100A, Vee=15V, Tyj=25°C 2.0 2.45
CE(sat) .
Saturation Voltage Ic=100A, Vee=15V, Tyj=125°C 24
VCE=1 700V, VGE=0V, ij=25°C 3 mA
Ices Collector Leakage Current
VCE=1 700V, VGE=0V, ij=1 25°C 20 mA
lces Gate Leakage Current Vce=0V,Vge =20V, Ty;=125°C -400 400 nA
Regint Integrated Gate Resistor 7.5 Q
Qge Gate Charge Vee=900V, Ic=100A, Vge=* 15V 1.2 uC
Cies Input Capacitance 9 nF
VCE=25V, VGE=0V, f=1MHz
Cres Reverse Transfer Capacitance 0.29 nF
Vcc=900V,|c=1OOA, ij =25°C 370 ns
td(on) Turn - on Delay Time
Re =4 Q, Ty; =125°C 400 ns
Vee=115V, Tvj =25°C 40 ns
tr Rise Time )
Inductive Load Ty; =125°C 50 ns
Vce=900V,Ic=100A, Ty; =25°C 650 ns
ta(off) Turn - off Delay Time
Re =4 Q, Ty; =125°C 800 ns
Vee=115V, Tvj =25°C 180 ns
tf Fall Time .
Inductive Load Ty; =125°C 300 ns
Vcc=900V,Ic=100A, Tv;=25°C 22 mJ
Eon Turn - on Energy
Re =4 Q, Tvj =125°C 32 mJ
Vee=£15V, Ty; =25°C 215 mJ
Eoff Turn - off Energy .
Inductive Load Ty; =125°C 32.5 mJ
tpsc<10uS |, Vge=15V
Isc Short Circuit Current 400 A
ij=1 25°C,Vcc=1 ooov
Rthic Junction-to-Case Thermal Resistance  ( Per IGBT) 0.20 | KW
Diode
|F=100A , VGE=0V, ij =25°C 1.8 2.2
VE Forward Voltage
I[F=100A , Vge=0V, Ty; =125°C 1.9
IRrRM Max. Reverse Recovery Current | Ir=100A, Vg=900V 165 A
Qr Reverse Recovery Charge dir/dt=-2450A/us 48.5 uC
Erec Reverse Recovery Energy Tv=125°C 27.5 mJ
Rthsco Junction-to-Case Thermal Resistance  ( Per Diode) 0.36 | K/W
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MODULE CHARACTERISTICS Tc=25°C unless otherwise specified
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Tvj max Max. Junction Temperature 150 °C
Tvjop Operating Temperature -40 125 °C
Tstg Storage Temperature -40 125 °C
Visol Insulation Test Voltage AC, t=1min 4000 \Y
CTI Comparative Tracking Index 350
Torque Module-to-Sink Recommended (M6) 3 5
Torque Module Electrodes Recommended (M5) 25 5
Weight 160 g

200 7 e 200 T ] / /7
l VGe =15V ! 2 || Vo = 20V z
/ L === VeE =15V P
160 ‘ 160 || ZZVeEZ oy -
o -—— Ve =9V / S
/ % || --— vee =8V 7
120 Tu=2sC | /1~ 20|
< / % < Tyj =125°C / L
L ’ © | i /"
80 80 A
[ Tyj=125°C /. v
’ ll’;"’ / — -
40 ‘ 40 il
i
4 a8
0 oo 0 =
0 1.0 2.0 3.0 4.0 0 1.0 2.0 3.0 4.0 5.0
Vee (V) Vee (V)
Figure1. Typical Output Characteristics Figure2. Typical Output Characteristics
: 100
200 / Vce=900V
Vce=20V | K Ic=100A
/ Vee=215V
160 /‘ 80 ij =125°c //
Tvj=25°C ,’I — Eon 1
120 N g 60
< // ~
g AN < P
80 At ‘ Tvj=1 25°C | |_|§ 40
40 Z / 20 Eor
0 0
5 6 7 8 9 10 11 12 13 0 10 20 30 40
Ve (V) Re (Q)
Figure3. Typical Transfer characteristics Figure4. Switching Energy vs. Gate Resistor

_3-



100

Eon Eoff (MJ)

Ir (A)

Erac (MJ)

80

VCE=900V
RG=4Q

| | VGE=i1 5V
ij =125°C

60

20

el

e

%

25 50 75 100 125 150 175 200
le (A

Figure5. Switching Energy vs. Collector Current

200 7T
[/
160
/ /
120 /
80 //
*ij=125°c\ / g
40 \’/"
7 hh ij =25°C
0 o | \

0 05 10 15 20 25 30

Ve (V)
Figure7. Diode Forward Characteristics

40 l l
RG=4Q
VCE=900V —
Tvi=125°C L1
30 =
P
20
10
0
0 40 80 120 160 200
I (A)

Figure9. Switching Energy vs. Forward Current

Ic (A)

Erec (MJ)

Ztnsc (KIW)

MMG100S170B6EN

250
200
150
100
Re=4Q
|| Vee=15V
50 | Tvi=125°C
0
0 200 600 1000 1400 1800
Vee (V)
Figure6. Reverse Biased Safe Operating Area
45 T T
I=100A | |
VCE=900V
35 Tvi=125°C | |
~—
25
\\\-\
15
5
0
0 8 16 24 32 40
Re (Q)
Figure8. Switching Energy vs. Gate Resistor
1 Il } Il
A
Diode
AT
d | —
0.1 s IGBT -
// :
0.01 |5
/I
0.001
0.001 0.01 0.1 1 10

Rectangular Pulse Duration (seconds)
Figure10. Transient Thermal Impedance of

Diode and IGBT



MMG100S170B6EN

06
_— o/
Oo— »
05
L o4
Figure11. Circuit Diagram
M5
— : 4 — -1 -2.8x0.5
| [ 11 F
- o3
! N
o o O
w | 1
f
80.0
10
- © = R 5
o ] 2 3\~
s 10|@)| | @) 1D Q) 2
u-). ("--__./) N b
© n=
& . ¢=Il S I'n.
23.0 230170 | ¥
94.0

Dimensions (mm)
Figure12. Package Outline





<<
  /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 1.6
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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


