ABB Semiconductors’ phase control
thyristor has been the backbone of the
high-power electronics industry since its
introduction almost 50 years ago. Its
field of application ranges from kW DC-
drives and MW rated load commutated
frequency converters to GW converters
for HVDC transmission.

Due to the growing demand for energy efficiency, the thyristor
remains at the heart of much of the equipment needed for
energy transmission and distribution, as it allows the best per-
formance in terms of cost, reliability and efficiency.

ABB was the first company to introduce 6” thyristor products
for HVDC applications and offers the most complete range of

high power thyristors. New thyristor products continue to be
developed with focus on minimizing overall losses and
maximizing the power rating of the device.

ABB’s PCT product range (see table 1) includes press-pack
devices with ratings of 1600 V — 8500 V and 350 A - 6100 A
used in demanding applications such as HVDC, FACTS and
DC-drives. These components have set benchmark reliability
records over many years.
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Product range for phase control thyristors

Part number Vorm, Vaam Itavm lrsm Vo 't Tuom Rinsc Rinch Frm Housing
** = Veru/ 100V T To=70°C 10ms T
Tum

Vv A kA Vv mQ °C K/kW K/kW kN
5STP 06T1600 1600 641 9.9 0.99 0.503 125 44.0 12.0 9 T4
5STP 10D1601 1600 969 15.0 0.93 0.302 125 32.0 10.0 10 D
5S8TP 10T1600 1600 969 156.0 0.93 0.302 125 32.0 10.0 10 T1
5STP 20F1601 1600 1901 27.3 0.95 0.152 125 16.0 4.0 22 F
5STP 20T1600 1600 1956 27.3 0.95 0.152 125 15.5 4.0 22 T2
58TP 34H1601 1600 3370 49.0 0.94 0.066 125 10.0 3.0 50 H
5STP 34T1600 1600 3370 49.0 0.94 0.066 125 10.0 3.0 50 T3
5STP 07D1800 1800 730 9.0 0.80 0.540 125 36.0 7.5 10 D
58TP 09D1801 1800 932 13.7 0.94 0.341 125 32.0 10.0 10 D
5STP 18F1801 1800 1825 26.2 0.97 0.170 125 16.0 4.0 22 F
5STP 18T1800 1800 1870 26.2 0.96 0.170 125 15.5 4.0 22 T2
58TP 30H1801 1800 3108 47.0 0.98 0.081 125 10.0 3.0 50 H
5STP 3071800 1800 3108 47.0 0.98 0.081 125 10.0 3.0 50 T3
5STP 4211800 1800 4170 64.0 0.85 0.082 125 7.0 1.5 70 L
58TP 50Q1800 1800 6100 94.0 0.90 0.050 125 5.0 1.0 90 Q
5STP 09D2201 2200 863 12.0 0.98 0.414 125 32.0 10.0 10 D
5STP 17F2201 2200 1702 25.5 0.99 0.206 125 16.0 4.0 22 F
5STP 1772200 2200 1743 25.5 0.99 0.206 125 15.5 4.0 22 T2
5S8TP 29H2201 2200 2855 45.0 1.00 0.107 125 10.0 3.0 50 H
5STP 2972200 2200 2855 45.0 1.00 0.107 125 10.0 3.0 50 T3
58TP 06D2800 2800 620 8.0 0.92 0.780 125 36.0 7.5 10 D
5STP 08D2801 2800 792 10.6 1.06 0.492 125 32.0 10.0 10 D
5STP 08T2800 2800 792 10.6 1.06 0.492 125 32.0 10.0 10 T1
58TP 15T2800 2800 15689 23.6 1.02 0.265 125 15.5 4.0 22 T2
5STP 16F2800 2800 1400 18.0 0.82 0.370 125 17.0 4.0 22 F
5STP 16F2801 2800 1554 23.6 1.02 0.265 125 16.0 4.0 22 F
58TP 27H2801 2800 2670 43.0 1.04 0.127 125 10.0 3.0 50 H
5STP 27T2800 2800 2670 43.0 1.04 0.127 125 10.0 3.0 50 T3
5STP 33L2800 2800 3740 60.0 0.95 0.100 125 7.0 1.5 70 L
5STP 45N2800 2800 5080 75.0 0.86 0.070 125 5.7 1.0 90 N
5STP 45Q2800 2800 5490 75.0 0.86 0.070 125 5.0 1.0 90 Q
5STP 04D4200 4200 470 8.0 1.00 1.500 125 36.0 7.5 10 D
5STP 12F4200 4200 1150 19.0 0.95 0.575 125 17.0 4.0 22 F
5STP 21H4200 4200 2192 32.0 1.25 0.191 125 10.0 3.0 50 H
5STP 28L4200 4200 3170 52.0 0.97 0.158 125 7.0 1.5 70 L
5S8TP 38N4200 4200 3960 60.0 0.95 0.130 125 5.7 1.0 90 N
5STP 38Q4200 4200 4275 60.0 0.95 0.130 125 5.0 1.0 90 Q
5STP 04D5200 5200 440 5.0 1.20 1.600 125 36.0 7.5 10 D
58TP 17H5200 5200 1975 37.0 1.02 0.320 125 10.0 2.0 50 H
5STP 25L5200 5200 2760 55.0 1.00 0.225 125 7.0 1.5 70 L
5STP 25M5200 5200 2540 55.0 1.00 0.225 125 9.0 1.5 70 M
58TP 34N5200 5200 3600 55.0 1.03 0.160 125 5.7 1.0 90 N
5STP 34Q5200 5200 3875 55.0 1.03 0.160 125 5.0 1.0 90 Q
5STP 52U5200 5200 5120 85.2 1.04 0.115 125 4.0 0.8 135 U
5S8TP 03D6500 6500 380 4.5 1.20 2.300 125 36.0 7.5 10 D
5STP 03X6500 6500 350 4.5 1.20 2.300 125 45.0 7.5 10 X
5STP 08F6500 6500 830 16.0 1.24 1.015 125 17.0 4.0 22 F
58TP 08G6500 6500 720 16.0 1.24 1.015 125 22.0 4.0 22 G
5STP 12K6500 6500 1370 33.0 1.18 0.632 125 11.0 2.0 50 K
5STP 18M6500 6500 1800 50.0 1.20 0.430 125 9.0 1.5 70 M
5S8TP 26N6500 6500 2810 65.0 1.12 0.290 125 5.7 1.0 90 N
5STP 42U6500 6500 4250 80.0 1.24 0.162 125 4.0 0.8 135 U
5STP 20N8500 8000 2000 52.0 1.25 0.480 115 5.7 1.0 90 N
58TP 20Q8500 8000 2150 52.0 1.25 0.480 115 5.0 1.0 90 Q
5STP 37Y8500 8000 3720 90.0 1.22 0.220 110 3.0 0.6 190 Y

Table 1



The bi-directionally controlled thyristor

Since many medium and high voltage applications use anti-
parallel connected thyristors as AC controllers, ABB has
introduced the bi-directionally controlled thyristor (BCT) which
consists of two monolithically integrated anti-parallel thyristor
functions on one silicon wafer. The two thyristor halves are
individually triggered and have a separation region enabling the
design of high voltage devices with the dynamic capability of
discrete devices. Figure 1 shows a cross-section of the BCT’s
silicon wafer.
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Fig. 1 Cross-section of a BCT

Product range for bi-directionally controlled thyristors

The BCT is designed, manufactured and tested using the same
philosophy, technology and equipment as the well established
PCT, thus reaching the same levels of performance and
reliability. This enables manufacturers of equipment for appli-
cations such as

- SVC
- 4-quadrant DC-drives
- soft starters

to reduce part count and equipment size without jeopardizing
reliability and performance by introducing the BCT instead of a
conventional PCT. Examples show volume improvements and
part count reductions for equipment with BCTs in the magni-
tude of 25 % compared with equally rated PCT-solutions.

The BCT product range includes 2 wafer sizes available in 3
different housings with ratings 2800 V — 6500 V and 3120 A -
5840 A (see table 2). The ratings ltsuw, and R are given for
one “thyristor-half” of the device. lrus is the rms-current for a
device operating in an AC-switch application.

Part number Vam laws * lravm lrsm It Tuom Rinic Rinch Frm

Tvum T.=70°C T.=70°C 10ms Tvom

TVJM

\" A A kA \" mQ °C K/kW K/kW kN
58TB 24N2800 2800 5400 2430 43.0 0.85 0.160 125 11.4 2.0 90
5STB 24Q2800 2800 5840 2630 43.0 0.85 0.160 125 10.0 2.0 90
5S8TB 18N4200 4200 4260 1920 32.0 0.96 0.285 125 11.4 2.0 90
58TB 17N5200 5200 4000 1800 29.0 1.02 0.320 125 11.4 2.0 90
58TB 25U5200 5200 4400 1980 42.0 1.06 0.219 110 8.5 1.6 135
5S8TB 13N6500 6500 3120 1405 22.0 1.20 0.600 125 11.4 2.0 90
58TB 18UB500 6500 3510 1580 29.7 1.20 0.458 110 8.5 1.6 135

* AC full-wave
Table 2



Voltage rating definitions

The development of high-voltage thyristors has lead to
increased values of dissipated power in the off-state (due to
higher voltages) even if the leakage currents themselves have
remained at similar levels to devices with lower blocking
capability. This can cause problems when such devices are
characterised and measured in outgoing inspection at elevated
temperature (eg 125 °C) because the whole device is heated
to a constant temperature (not just the junction) and no
temperature gradient exists to sink the generated heat away
from the junction, resulting in thermal runaway during testing.

A more realistic method of measuring power semiconductors
is to have a sinusoidal 50 or 60 Hz wave of peak value
Voww/Vaww and to superimpose a narrow pulse of amplitude
Vorw as per figure 2. This pulse corresponds to repetitive
voltage peaks as typically caused by commutation transients
(though the RC-circuit limiting them should be designed to
give a peak voltage below rated Vorm and Vrgw).

By using this method, the voltage capability is tested at
application-like conditions and in conformance with interna-
tional standards, without thermal run-away. This method of
rating is applied to ABB’s high voltage thyristors, Voru/Veau >
4500 V. In the data sheets, the level for Voww/Veww is selected
as the maximum expected working voltage for a device
chosen according to the recommendations in Application Note
5SYA2051 “Voltage ratings for high power semiconductors”.

Here the applied voltage causes a leakage current and the
product (V x I) heats the device. As the device gets hotter,
leakage current increases exponentially and so does the
heating. If the cooling of the device is not adequate, the device
will get progressively hotter and will ultimately fail. This is in
strong contrast to real-world applications where the junction
temperature may indeed reach a maximum value of 125 °C but
the case temperature never exceeds, say, 110 °C, allowing
leakage current losses to be cooled away across the tempe-
rature gradient between junction and case.
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Fig. 2 Voltage definitions for high voltage PCTs and BCTs

Documentation

Device datasheets are available on the ABB website
www.abb.com/semiconductors. Additional documentation
required for the reliable application of phase control and
bi-directionally controlled thyristors is also available on the
website and is summarised in table 3.

Document title Document number
Phase control thyristors, sections 1 - 5

BCT application note 5SYA2006
Design of RC-snubbers for phase control applications 5SYA2020
Gate drive recommendations for phase control thyristors 5SYA2034
Recommendations regarding mechanical clamping of high power press pack semiconductors 5SYA2036
Field measurements on high power press pack semiconductors 5SYA2048
Voltage definitions for PCT and BCT 5SYA2049
Voltage ratings of high power semiconductors 5SYA2051
Surge current for PCTs 5SYA2102
Specification of environmental class for pressure contact diodes, PCTs and GTO, storage 5SZK9104
Specification of environmental class for pressure contact diodes, PCTs and GTO, transportation 5SZK9105
Specification of environmental class for pressure contact diodes, PCTs and GTO, operation industry 5SZK9115
Specification of environmental class for pressure contact diodes, PCTs and GTO, operation traction 5S7ZK9116

Table 3 Principal applications documents

ABB Switzerland Ltd.
Semiconductors
Fabrikstrasse 3
CH-5600 Lenzburg 142 21 Prague 4
Switzerland Czech Republic
Tel: +41 58 586 14 19 Tel:
Fax: +41 58 586 13 06
abbsem@ch.abb.com
www.abb.com/semiconductors

ABB s.r.o.
Semiconductors

+420 261 306 250

Fax: +420 261 306 308
semiconductors@cz.abb.com
www.abb.com/semiconductors

Novodvorska 1768/138a

Power and productivity
for a better world™

Doc. No. 5SYA 2054-07 April 2015 / Layout & Artwork by www.29palms.ch

AL 1D ID
MRPpD




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
    /AppleGothic
    /AppleSymbols
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Geneva
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /HelveticaLTMM
    /HelveticaNeue
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-CondensedBlack
    /HelveticaNeue-CondensedBold
    /HelveticaNeue-Italic
    /HelveticaNeue-Light
    /HelveticaNeue-LightItalic
    /HelveticaNeue-UltraLight
    /HelveticaNeue-UltraLightItalic
    /Monaco
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbatsITC
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 450
  /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 /Average
  /GrayImageResolution 450
  /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 /Average
  /MonoImageResolution 1800
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [1329.449 677.480]
>> setpagedevice


