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       TISP61089QB SLIC Overvoltage Protector

 TISP61089QB

PROGRAMMABLE OVERVOLTAGE PROTECTOR
QUAD FORWARD-CONDUCTING P-GATE THYRISTOR

Quad Voltage-Programmable Protector
- Wide -20 V to -155 V Programming Range
- Low 5 mA max. Gate Triggering Current
- High 150 mA min. Holding Current
- Rated for ITU-T and YD/T-950 10/700 impulses
- Rated for Telcordia Intra-building impulses

10/700 Protection Voltage Specifi ed

Bourns® TISP61089QB is a quad forward-conducting buffered p-gate 
overvoltage protector. It is designed to protect monolithic SLICs 
(Subscriber Line Interface Circuits) against overvoltages on the tele-
phone line caused by lightning, a.c. power contact and induction. The 
TISP61089QB limits voltages that exceed the SLIC supply rail voltage. 
The TISP61089QB parameters are specifi ed to allow equipment compli-
ance with Telcordia GR-1089-CORE Intra-building, ITU-T K.20, K.21 and 
K.45 and YD/T-950.

The SLIC line driver section is typically powered from 0 V (ground) and a 
negative voltage in the region of -20 V to -155 V. The protector gate is
connected to this negative supply. This references the protection 
(clipping) voltage to the negative supply voltage. As the protection 
voltage will then track the negative supply voltage the overvoltage stress 
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Description

on the SLIC is minimized.

Positive overvoltages are clipped to ground by diode forward conduction. 
Negative overvoltages are initially clipped close to the SLIC negative supply 
rail value. If suffi cient current is available from the overvoltage, then the protector will crowbar into a low voltage on-state condition. As the 
overvoltage subsides, the high holding current of the crowbar helps prevent d.c. latchup. 

These monolithic protection devices are fabricated in ion-implanted planar vertical power structures for high reliability and are virtually 
transparent in normal operation. The TISP61089QB buffered gate design reduces the loading on the SLIC supply during overvoltages caused 
by power cross and induction. The TISP61089QB is available in an 8-pin plastic small-outline surface mount package.

How to Order

Element 40 A, 5/310
Protection Level

21+edoiD

Crowbar
VGG = -48 V -64

Device Package Carrier

TI 8 Pin Small Outline (D008)SP61089QB Embossed Tape Reeled TISP61089QBDR-S

Order As

1089QB

Marking Code

2500

Standard Quantity

*RoHS Directive 2002/95/EC Jan. 27, 2003 including annex and RoHS Recast 2011/65/EU June 8, 2011. 
Specifications are subject to change without notice. Users should verify actual device performance in their specific 
applications. The products described herein and this document are subject to specific legal disclaimers as set forth on the 
last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.

WARNING  Cancer and Reproductive Harm 
www.P65Warnings.ca.gov
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Repetitive peak off-state voltage, IG  C° 04-0 = ≤ TJ ≤ 85 °C VDRM -170 V
VRepetitive peak gate-cathode voltage, VKA  C° 04-0 = ≤ TJ ≤ 85 °C VGKRM  -167

Non-repetitive peak on-state pulse current (see Notes 1 and 2)

ITSP
30
40

120

A

 85

Non-repetitive peak on-state current, 60 Hz (see Notes 1, 2 and 3)
ITSM 0.5 A

900 s
Non-repetitive peak ga I)2 dna 1 setoN ees( denommoc sedohtac ,eslup sμ 01/2 ,tnerruc et GSM 40 A
Junction temperature TJ -40 to +150 °C
Storage temperature range Tstg -40 to +150 °C

NOTES: 1. Initially the protector must be in thermal equilibrium with TJ = 25 °C.  The surge may be repeated after the device returns to its initial
conditions.

2. These non-repetitive rated currents are peak values for either polarity. The rated current values may be applied to any cathode-
anode terminal pair. Additionally, all cathode-anode terminal pairs may have their rated current values applied simultaneously (in
this case the anode terminal current will be four times the rated current value of an individual terminal pair).

3. EIA/JESD51-2 environment and EIA/JESD51-7 high effective thermal conductivity test board (multi-layer) connected with 0.6 mm
printed wiring track widths.

Min Typ Max Unit

CG Gate decoupling capacitor 100 nF

tidnoC tseTretemaraP tinUxaMpyTniMsnoi

ID Off-state current VD = VDRM, VGK = 0 -5 μA
V(BO) Breakover voltage 10/700 μs, IT = -40 A, RS = 55 Ω, VGG = -48 V, CG V46-Fn001 = 
VF Forward voltage IF = 5 A, tw = 200 μs 3 V

VFRM
Peak forward recovery 

voltage 10/700 μs, IF = 40 A, RS = 55 Ω, VGG = -48 V, CG V21Fn001 = 

IH Holding current IT = -1 A, di/dt = 1 A/ms, VGG Am051-100 V- = 
IGAS Gate reverse current VGG = VGK = VGKRM, VKA Aμ5-0 = 
IGT Gate trigger current IT = 3 A, tp(g) ≥ 20 μs, VGG Am5 100 V- = 
VGT Gate trigger voltage IT = 3 A, tp(g) ≥ 20 μs, VGG V5.2100 V- = 

CAK
Anode-cathode off-state 

capacitance f = 1 MHz, Vd = 1 V IG = 0, (see Note 5)
VD = -3 V 100

pF
VD = -48 V 50

NOTE: 5. These capacitance measurements employ a three terminal capacitance bridge incorporating a guard circuit.  The unmeasured
device terminals are a.c. connected to the guard terminal of the bridge.

10/1000 μs (Bellcore GR-1089-CORE, Issue 1, November 1994, Section 4)
5/310 μs (ITU-T K.20/21/45, YD/T-950, open circuit voltage waveshape 10/700)

2/10 μs (Bellcore GR-1089-CORE, Issue 1, November 1994, Section 4)
2/40 μs (IEC61000-4-5, 1.2/50 μs open circuit voltage, 2 ohm + 10 ohm, see Note 4) 

4. Combination wave generator as specified in ITU-T K.20, K.21, K.44.

       TISP61089QB SLIC Overvoltage Protector

Absolute Maximum Ratings, TJ = 25 °C (Unless Otherwise Noted)

Recommended Operating Conditions

Electrical Characteristics, TJ = 25 °C (Unless Otherwise Noted)
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       TISP61089QB SLIC Overvoltage Protector

Thermal Characteristics

tinUxaMpyTniMsnoitidnoC tseTretemaraP

RθJA Junction to free air thermal resistance Ptot = 0.8 W, TA = 25 °C
5 cm2, FR4 PCB

160 °C/W

Parameter Measurement Information

Figure 1.  Voltage-Current Characteristic
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       TISP61089QB SLIC Overvoltage Protector

Applications Information

Typical Applications Circuit

Figure 2 shows a typical TISP61089QB SLIC card protection circuit. The incoming line conductors, RING1/RING2 and TIP1/TIP2, connect to 
the relay matrix via the series overcurrent protection. Positive temperature coeffi cient (PTC) thermistors can be used for overcurrent protection. 
The resistance of the PTC thermistor will reduce the prospective current from the surge generator for the TISP61089QB.

-VBAT2
100nF

SLIC #1

SLIC #2

TISP61089QB

MF-SD013/250

GND

MF-SD013/250

-VBAT1

100nF TIP1

TIP2

RING1

RING2
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“TISP” is a registered trademark of Bourns Ltd., a Bourns Company, in the United States and other countries, except that “TISP” is a registered
 trademark of Bourns, Inc. in China.
“Bourns” is a registered trademark of Bourns, Inc. in the U.S. and other countries.

Bourns Sales Offi ces

Region Phone Fax
The Americas: +1-951-781-5500 +1-951-781-5700
Europe: +41(0)41-7685555 +41(0)41-7685510
Asia-Pacifi c: +886-2-25624117 +886-2-25624116

Technical Assistance

Region Phone Fax
The Americas: +1-951-781-5500 +1-951-781-5700
Europe: +41(0)41-7685555 +41(0)41-7685510
Asia-Pacifi c: +886-2-25624117 +886-2-25624116

www.bourns.com

Bourns® products are available through an extensive network of manufacturer’s representatives, agents and distributors. 
To obtain technical applications assistance, a quotation, or to place an order, contact a Bourns representative in your area.
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 Legal Disclaimer Notice

This legal disclaimer applies to purchasers and users of Bourns® products manufactured by or on behalf of Bourns, Inc. and 

Unless otherwise expressly indicated in writing, Bourns® products and data sheets relating thereto are subject to change 

and complete before placing orders for Bourns® products.

The characteristics and parameters of a Bourns® product set forth in its data sheet are based on laboratory conditions, and 
statements regarding the suitability of products for certain types of applications are based on Bourns’ knowledge of typical 
requirements in generic applications.  The characteristics and parameters of a Bourns®

® product with other components 
® 

the actual performance of the Bourns®

 

® product as meeting the requirements of a particular industry 

®

of Bourns® products are responsible for ensuring compliance with safety-related requirements and standards applicable to 

Bourns®

on a case-by-case basis, use of any Bourns®

®

®

® 

®

Bourns®

® standard products that are suitable for use in aircraft 

® standard 

the user’s sole risk.

® custom products shall be negotiated on a case-by-case basis by Bourns 
and the user for which such Bourns®

® standard products shall 
also apply to such Bourns® custom products.

Users shall not sell, transfer, export or re-export any Bourns®

Bourns®

 
® products and Bourns technology and technical data may not under any circumstance be 

exported or re-exported to countries subject to international sanctions or embargoes.  Bourns® products may not, without 
 

bilingual versions are available at:
  Web Page: http://www.bourns.com/legal/disclaimers-terms-and-policies
           PDF: http://www.bourns.com/docs/Legal/disclaimer.pdf



<<
  /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
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


