£

2R TH U 2 g () 4 ) — A
6.8 - 220 V
I&{E ThZE400W

DO-214AC (SMA)

0.065(1.65)
0.049(1.25)

0.477(4.50)
0.157(3.99)

!

0.110(2.79)
0.100(2.59)

|

g 0-012(0.305)

0.006(0.152)
“
0.090(2.29)
1.078(1.98)
_4__ —

0.060(1.52)
0.030(0.76) |

0.008(0.203)MAX

0.208(5.28)
0.194(4.93)

Yl #EEE  Mechanical Data

« BPRE Wkl Case: Molded plastic body

o i T PEREEE Terminals: Solder plated

o et 3R A4l Polarity: Color band denotes cathode end
- ZHAE: /T Mounting Position: Any

« fiE 0.0027%7],0.064 7 Weight: 0.002ounce, 0.064 gram

TSMAG.8A thru 220CA

Surface Mount Transient Voltage Suppressors

Breakdown Voltage 6.8 to 220V
Peak Pulse Power 400W

Mounting Pad Layout
0.066MIN. 0.094MAX.
(1.68MIN .} — (2.38MAX.}

1 1
0.052MIH.
* — (1.32mm.)
0.220
(5.58)REF '

%+t Features
- K224 For surface mount applications
- PEIEEIL I A Glass passivated junction
« PRI NI ) Very fast response time
« L AL fE )1 Excellent clamping capability
o IR R E 250°C/10 £
High temperature soldering guaranteed:
250°C/10 seconds at terminals
* 400W WEAE K ERY BE 1 (= 91V 2 300W)
400W peak pulse power capability (300W above 91V)
+ 10/1000us ¥ ¥, TH #:0.01%
a 10/1000us waveform, repetition rate (duty cycle):
0.01%

=X M A Devices for Bidirectional Applications
“BlI” AXWa), fEH “CA” YEJ54k(in: TSMA10CA) For bi-directional devices, use suffix CA (e.g. TSMA10CA).

WRFREFNE BEME  Ta=25C BAmaME.

Maximum Ratings & Thermal Characteristics

Ratings at 25°C ambient temperature unless otherwise specified.

Parameter Symbol Value Unit
I R AE Bk T %

Peak pulse power dissipation with Pppm 400 w
a 10/1000us waveform "' 2 (see fig. 1)

B U T L

Peak pulse current with a 10/1000us waveform' " lepu See Next Table A
FEHILZ b 10 W
Power Dissipation on Infinite Heatsink, Ta=50"C M(AV) '

IE AP IR LR 8. 3ms i IE % 0%

Peak forward surge current 8.3ms single half sine-wave lFsm 40 A
uni-directional only( 2

Y ABH Regia 120 TIW
Typical thermal resistance (3) R 30

T AL kL ) Ters 654150 o
Operating junction and storage temperature range

Notes: (1) Non-repetitive current pulse, per Fig. 3 and derated above Ta = 25°C per Fig. 2 Rating is 300W above 91V

(2) Mounted on 0.2 x 0.2” (5.0 x 5.0mm) copper pads to each terminal
(3) Mounted on minimum recommended pad layout



TSMAG.8A thru 220CA

Surface Mount Transient Voltage Suppressors

Elect”cal Characte rIStICS Ratings at 25°C ambient temperature unless otherwise specified. VF = 3.5V at IF = 25A (uni-directional only)

Breakdown Voltage Maximum | Maximum | Maximum Maximu

General Device Marking V(BR) Test Stand-off | Reverse | Peak Pulse Clamping Temp.
Semiconductor Code v Current | Voltage | Leakage Current | Voltage at | Coefficier
Part Number atlr Vivm at Vwm Ippm® IpPM of V(BR)

UNI Bl Min Max (mA) v) Ib (uA) (A) Ve (V) (% 1 °C)
TSMAG6.8A 6V8A 6Vv8C 6.45 7.14 10 5.80 1000 40.0 10.5 0.057
TSMA7.5A 7V5A 7V5C 713 7.88 10 6.40 500 37.0 11.3 0.061
TSMAS8.2A 8V2A 8vaC 7.79 8.61 10 7.02 200 35.0 121 0.065
TSMA9.1A IV1A 9viC 8.65 9.55 1.0 7.78 50 31.0 13.4 0.068
TSMA10A 10A 10C 9.50 10.5 1.0 8.55 10 29.0 14.5 0.073
TSMA11A 11A 11C 10.5 11.6 1.0 9.40 5.0 27.0 15.6 0.075
TSMA12A 12A 12C 114 12.6 1.0 10.2 5.0 25.0 16.7 0.078
TSMA13A 13A 13C 12.4 13.7 1.0 1.1 5.0 23.0 18.2 0.081
TSMA15A 15A 15C 14.3 15.8 1.0 12.8 5.0 20.0 21.2 0.084
TSMA16A 16A 16C 15.2 16.8 1.0 13.6 5.0 19.0 22.5 0.086
TSMA18A 18A 18C 171 18.9 1.0 15.3 5.0 17.0 25.2 0.089
TSMA20A 20A 20C 19.0 21.0 1.0 171 5.0 15.0 27.7 0.090
TSMA22A 22A 22C 20.9 23.1 1.0 18.8 5.0 14.0 30.6 0.092
TSMA24A 24A 24C 22.8 25.2 1.0 20.5 5.0 13.0 33.2 0.09
TSMA27A 27A 27C 25.7 28.4 1.0 23.1 5.0 11.2 37.5 0.096
TSMA30A 30A 30C 28.5 31.5 1.0 25.6 5.0 10.0 414 0.097
TSMA33A 33A 33C 31.4 34.7 1.0 28.2 5.0 9.00 45.7 0.098
TSMAS36A 36A 36C 34.2 37.8 1.0 30.8 5.0 8.40 49.9 0.099
TSMAS39A 39A 39C 371 41.0 1.0 33.3 5.0 7.80 53.9 0.100
TSMA43A 43A 43C 40.9 45.2 1.0 36.8 5.0 7.10 59.3 0.101
TSMA47A 47A 47C 447 49.4 1.0 40.2 5.0 6.50 64.8 0.101
TSMA51A 51A 51C 48.5 53.6 1.0 43.6 5.0 6.00 701 0.102
TSMA56A 56A 56C 53.2 58.8 1.0 47.8 5.0 5.50 77.0 0.103
TSMAG2A 62A 62C 58.9 65.1 1.0 53.0 5.0 5.00 85.0 0.104
TSMAGSA 68A 68C 64.6 71.4 1.0 58.1 5.0 4.60 92.0 0.104
TSMA75A 75A 75C 71.3 78.8 1.0 64.1 5.0 4.10 104 0.105
TSMA82A 82A 82C 77.9 86.1 1.0 70.1 5.0 3.70 113 0.105
TSMA91A 91A 91C 86.5 95.5 1.0 77.8 5.0 3.40 125 0.106
TSMA100A 100A 100C 95.0 105 1.0 85.5 5.0 3.10 137 0.106
TSMA110A 110A 110C 105 116 1.0 94.0 5.0 2.80 152 0.107
TSMA120A 120A 120C 114 126 1.0 102 5.0 2.50 165 0.107
TSMA130A 130A 130C 124 137 1.0 111 5.0 2.30 179 0.107
TSMA150A 150A 150C 143 158 1.0 128 5.0 2.00 207 0.106
TSMA160A 160A 160C 152 168 1.0 136 5.0 1.90 219 0.108
TSMA170A 170A 170C 162 179 1.0 145 5.0 1.80 234 0.108
TSMA180A 180A 180C 171 189 1.0 154 5.0 1.70 246 0.108
TSMA200A 200A 200C 190 210 1.0 171 5.0 1.53 274 0.108
TSMA220A 220A 220C 209 231 1.0 185 5.0 1.40 328 0.108

Notes: (1) V(BR) measured after It applied for 300us, IT=square wave pulse or equivalent

(2) Surge current waveform per Fig. 3 and derate per Fig. 2

(3) For bidirectional types with VR 10 Volts and less, the Ip limit is doubled
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Ratings and
Characte I"iStiC Cu rves (TA = 25°C unless otherwise noted)

Pppu-Peak Pulse Power (kW)

lppm-Peak Pulse Current, % Irsm

Transient Thermal Impedance (‘C/W)

i

TSMAG.8A thru 220CA

Surface Mount Transient Voltage Suppressors

Fig. 1 — Peak Pulse Power Rating Curve
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Non-repetitive Pulse it
Waveform shown in Fig. 311
Ta =25°C i
N N
N
10 R
N
| | N,
| | TSMA100A - N I TSMAG6.8A -
TSMA220A ~—tr N TSMA91A
L] AN
1 NG
/ \ ~
E\_/J ™
N
| 0.2 x0.2" (5.0 x 5.0mm) N
Copper Pad Areas \\::n
01 Ll L LIl L LIl h,
0.1us 1.0us 10us 100us 1.0ms 10ms
tq¢ — Pulse Width (sec.)
Fig. 3 — Pulse Waveform
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Fig. 5 — Typical Transient Thermal
Impedance
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Fig. 2 — Pulse Derating Curve
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Fig. 4 — Typical Junction Capacitance
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f=1.0MHz 1
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V(8RrR) — Breakdown Voltage (V)

Fig. 6 - Maximum Non-Repetitive Forward
Surge Current Uni-Directional Only

200

100

50

Ty =Ty max.
8.3ms Single Half Sine-Wave
(JEDEC Method)

5 10

50 100

Number of Cycles at 60 Hz




<<
  /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


