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TS190L
Multifunction Telecom Switch

e3RoHS
2002/95/EC

Part# Description
TS190L 8-Pin DIP (50/Tube)

TS190PL 8-Pin Flatpack (50/Tube)

TS190PLTR 8-Pin Flatpack (1000/Reel)

TS190LS 8-Pin Surface Mount (50/Tube)

TS190LSTR 8-Pin Surface Mount (1000/Reel)

Parameters Ratings Units
Load Voltage 400 VP

Load Current 150 mA

Max RON 25 Ω

Applications

Features

Description

Approvals

OrderingInformation

PinConfiguration

TS190Lisa400VP,150mA,25Ω,1-Form-Acurrent
limitingrelaywithabidirectionalinput,single
transistoroutputoptocouplerinasinglepackage.
TheSolidStateRelay(SSR)featuresenhanced
peakloadvoltagecapabilitywithimprovedpeakload
currenthandlingforspecializedtelecomapplications.

• Telecommunications
 • TelecomSwitching
 • Tip/RingCircuits
 • ModemSwitching(Laptop,Notebook,PocketSize)
 • HookSwitch
 • DialPulsing
 • GroundStart
 • RingingInjection
• Instrumentation
 • Multiplexers
 • DataAcquisition
 • ElectronicSwitching
 • I/OSubsystems
 • Meters(Watt-Hour,Water,Gas)
• MedicalEquipment-Patient/EquipmentIsolation
• Security
• Aerospace
• IndustrialControls

• ULRecognized:FileNumberE76270
• CSACertified:FileNumberLR43639-10
• Complieswith:
 • EN60950
 • IEZC950
 • AS/NZ3260
 • EN41003

• Small8-PinPackage
• Through-holeandsurfacemountpackagesavailable
• LowDrivePowerRequirements(TTL/CMOS

Compatible)
• NoMovingParts
• HighReliability
• Arc-FreeWithNoSnubbingCircuits
• 3750VrmsInput/OutputIsolation
• FCCCompatible
• VDECompatible
• NoEMI/RFIGeneration
• MachineInsertable,WaveSolderable
• Tape&Reelavailableforsurfacemountpackages.
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AbsoluteMaximumRatingsarestressratings.Stressesin
excessoftheseratingscancausepermanentdamageto
thedevice.Functionaloperationofthedeviceatconditions
beyondthoseindicatedintheoperationalsectionsofthis
datasheetisnotimplied.

Parameter Ratings Units
RelayPortion
Blocking Voltage 400 VP

Reverse Input Voltage 5 V
Input Control Current 50 mA
  Peak (10ms) 1 A
Input Power Dissipation 1 150 mW
DetectorPortion
Blocking Voltage 20 VP

Input Control Current 100 mA
  Peak (10ms) 1 A
CommonRatings
Total Power Dissipation 2 800 mW
Isolation Voltage Input to Output 3750 Vrms

Operational Temperature -40 to +85 °C
Storage Temperature -40 to +125 °C

1  Derate Linearly 1.33 mw/˚C
2  Derate Linearly 6.67 mw/˚C

Electrical absolute maximum ratings are at 25°C

AbsoluteMaximumRatings

ElectricalCharacteristics
Parameter Conditions Symbol Min Typ Max Units

RelayPortion(Pins7,8)
OutputCharacteristics@25°C 

Load Current (Continuous) - IL - - 150 mA

Load Current Limit - ICL 190 235 280 mA

On-Resistance IL=150mA RON - 18 25 Ω

Off-State Leakage Current VL=400V ILEAK - - 1 µA

Switching Speeds 
  Turn-On

IF=5mA, VL=10V TON - - 1 ms

  Turn-Off IF=5mA, VL=10V TOFF - - 0.25 ms

Output Capacitance 50V; f=1MHz COUT - 25 - pF
RelayPortion(Pins1,2)
InputCharacteristics@25°C 

Input Control Current IL=150mA IF 5 - - mA

Input Dropout Current - IF 0.4 0.7 - mA

Input Voltage Drop IF=5mA VF 0.9 1.2 1.4 V

Reverse Input Current VR =5V IR - - 10 µA
RelayPortion
CommonCharacteristics,InputtoOutput 

Capacitance - CI/O - 3 - pF
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Parameter Conditions Symbol Min Typ Max Units

DetectorPortion(Pins3,4)
OutputCharacteristics@25°C 

Phototransistor Blocking Voltage IC=10µA BVCEO 20 50 - V

Phototransistor Output Dark Current VCE=5V, IF=0mA ICEO - 50 500 nA

Saturation Voltage IC=2mA, IF=16mA VCEsat - 0.3 0.5 V

Current Transfer Ratio IF=6mA, VCE=0.5V CTR 33 100 - %
DetectorPortion(Pins5,6)
InputCharacteristics@25°C 

Input Control Current IC=2mA, VCE=0.5V IF - 2 6 mA

Input Voltage Drop IF=5mA VF 0.9 1.2 1.4 V

Input Current (Detector must be off) IC=1µA, VCE=5V IF 5 25 - µA
DetectorPortion
CommonCharacteristics,InputtoOutput 

Capacitance - CI/O - 3 - pF

ElectricalCharacteristics(Continued)
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PERFORMANCEDATA*

*The Performance data shown in the graphs above is typical of device performance.  For guaranteed parameters not indicated in the written specifications, please contact our 
application department.

TS190L
TypicalLEDForwardVoltageDrop

(N=50AmbientTemperature=25°C;IF=5mADC)
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TS190L
TypicalOn-ResistanceDistribution
(N=50AmbientTemperature=25°C)
(LoadCurrent=150mADC;IF=5mADC)
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TS190L
TypicalBlockingVoltageDistribution
(N=50AmbientTemperature=25°C)
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TS190L
TypicalIFforSwitchOperation

(N=50AmbientTemperature=25°C)
(LoadCurrent=150mADC)
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TS190L
TypicalIFforSwitchDropout

(N=50AmbientTemperature=25°C;
LoadCurrent=150mADC)
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TS190L
TypicalTurn-OnTime

(N=50AmbientTemperature=25°C)
(LoadCurrent=150mADC;IF=5mADC)
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TS190L
TypicalTurn-OffTime

(N=50AmbientTemperature=25°C)
(LoadCurrent=150mADC;IF=5mADC)
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TS190L
TypicalLoadCurrentvs.Temperature

Temperature(°C)
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TS190L
TypicalLeakagevs.Temperature
(MeasuredacrossPins7&8)
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TS190L
TypicalBlockingVoltage

vs.Temperature
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TS190L
TypicalTurn-Onvs.Temperature
(LoadCurrent=150mADC)
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TS190L
TypicalTurn-Offvs.Temperature
(LoadCurrent=150mADC)
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PERFORMANCEDATA*

*The Performance data shown in the graphs above is typical of device performance.  For guaranteed parameters not indicated in the written specifications, please contact our 
application department.

TS190L
TypicalLEDForwardVoltageDrop
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TS190L
TypicalLEDForwardCurrentvs.Turn-On

(LoadCurrent=150mADC)
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TypicalTurn-Offvs.LEDForwardCurrent

(LoadCurrent=150mADC)
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TS190L
TypicalOn-Resistancevs.Temperature
(LoadCurrent=150mADC;IF=5mADC)
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TS190L
TypicalIFforSwitchOperationvs.Temperature

(LoadCurrent=150mADC)
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TS190L
TypicalIFforSwitchDropoutvs.Temperature

(LoadCurrent=150mADC)
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TS190L
TypicalLoadCurrentvs.LoadVoltage
(AmbientTemperature=25°C;IF=5mA)
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EnergyRatingCurve
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TypicalCurrentLimitingCharacteristics

vs.Temperature
IF=5mA
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TS190L
TypicalNormalizedCTRvs.ForwardCurrent

(VCE=0.5V)
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TypicalNormalizedCTRvs.Temperature
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TypicalCollectorCurrentvs.ForwardCurrent
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MECHANICALDIMENSIONS

Dimensions:
mm

(inches)

3.302
(0.130)

0.254TYP.
(0.010)

0.635TYP.
(0.025)

8-PinSurfaceMount(“S”Suffix)

4.445±0.127
(0.175±0.005)

7.620±0.254
(0.300±0.010)

2.540±0.127
(0.100±0.005)

9.652±0.381
(0.380±0.015)

6.350±0.127
(0.250±0.005)

9.525±0.254
(0.375±0.010)

0.457±0.076
(0.018±0.003)

8.077±0.127
(0.318±0.005)

PCBoardPattern
(TopView)

8-0.800DIA.
(8-0.031DIA.)

2.540±0.127
(0.100±0.005)

7.620±0.127
(0.300±0.005)

7.620±0.127
(0.300±0.005)

6.350±0.127
(0.250±0.005)7.239TYP.

(0.285)

3.302
(0.130)

9.144TYP.
(0.360)

8-PinDIPThroughHole(Standard)

7.620±0.254
(0.300±0.010)

2.540±0.127
(0.100±0.005)

6.350±0.127
(0.250±0.005)

8.077±0.127
(0.318±0.005)

9.144±0.508
(0.360±0.020)

0.457±0.076
(0.018±0.003)

9.652±0.381
(0.380±0.015)

PCBoardPattern
(TopView) 2.540±0.127

(0.100±0.005)

8.305±0.127
(0.327±0.005)

1.905±0.127
(0.075±0.005)

1.498±0.127
(0.059±0.005)

PCBoardPattern
(TopView)

1.193
(0.047)

0.787
(0.031)

2.540±0.127
(0.100±0.005)

8.763±0.127
(0.345±0.005)

8-PinFlatpack(“P”Suffix)

2.159TYP.
(0.085)

7.620±0.254
(0.300±0.010)

0.635±0.127
(0.025)

9.652±0.381
(0.380±0.015)

2.540±0.127
(0.100±0.005)

9.398±0.127
(0.370±0.005)

0.457±0.076
(0.018±0.003)

8.077±0.127
(0.318±0.005)

6.350±0.127
(0.250±0.005)

2.286MAX.
(0.090) 0.203

(0.008)

ManufacturingInformation

Soldering
Recommendedsolderingprocessesarelimitedto
260ºCcomponentbodytemperaturefor10seconds.

Washing
Claredoesnotrecommendultrasoniccleaningorthe
useofchlorinatedsolvents.

e3RoHS
2002/95/EC
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MECHANICALDIMENSIONS

Dimensions:
mm

(inches)

TapeandReelPackagingfor8-PinFlatpackPackage

UserDirectionofFeedEmbossment

EmbossedCarrier

TopCover
TapeThickness
0.102MAX.
(0.004MAX.)

330.2DIA.
(13.00DIA.)

1 8

K1=2.20
(0.079)

TopCover
Tape

K0=2.70
(0.106)

P=12.00
(0.472)

W=16.30max
(0.642max)

Bo=10.30
(0.406)

Ao=10.30
(0.406)

NOTE:Tapedimensionsnotshown,complywithJEDECStandardEIA-481-2

TapeandReelPackagingfor8-PinSurfaceMountPackage

K1=4.20
(0.165)

TopCover
Tape

P=12.00
(0.472)

UserDirectionofFeed

W=16.30max
(0.642max)

Bo=10.30
(0.406)

Embossment

EmbossedCarrier

TopCover
TapeThickness
0.102MAX.
(0.004MAX.)

Ao=10.30
(0.406)

330.2DIA.
(13.00DIA.)

1 8

K0=4.90
(0.193)

NOTE:Tapedimensionsnotshown,complywithJEDECStandardEIA-481-2
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