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FeaturesFeaturesFeaturesFeatures
■ Fast start-up time
■ Low operation current (0.6mA)
■ PSR control with Single stage PFC topology
■ CC±5%
■ Programmable output current and output voltage
■ Internal Line and Load compensation
■ Internal soft-start
■ Built in Leading edge blanking (LEB)
■ Cycle-by-cycle Over-Current Protection
■ VCC over-voltage protection (VCC-OVP)
■ VCC under voltage lockout (UVLO）

■ Over temperature protection (OTP)
■ Transformer saturation protection
■ Inter power-mos saturation protection
■ Output LED open/short protection
■ CS pin open/short protection

ApplicationsApplicationsApplicationsApplications
■ LED lighting
■ Down light
■ Tube lamp
■ PAR lamp
■ Bulb

GeneralGeneralGeneralGeneral DescriptionDescriptionDescriptionDescription
WS3110 is a power factor correction，primary-side-control
LED lighting driver with advanced features to provide high
efficiency control for lighting application.
WS3110 applies source driver technology，its internal fast
start-up circuit greatly shorten the start-up time while
keeping extremely low standby power consumption.
With internal line-compensation, the WS3110 provides
accurate constant current (CC ± 5%) regulation at
universal AC input.
WS3110 offers complete protection coverage with
automatic self-recovery feature including cycle by cycle
over current protection (OCP), VCC over-voltage
protection (VCC-OVP) and under voltage lockout (UVLO),
output LED short/open protection, CS pin short/open
protection, and over-temperature protection (OTP). The
gate-driven output ST is clamped to maximum 15V to
protect the external MOSFET. Excellent EMI performance
is achieved by using soft-driver technology.
WS3110 is offered in SOP-8 packages.

TypicalTypicalTypicalTypical ApplicationApplicationApplicationApplication CircuitCircuitCircuitCircuit
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PinPinPinPin DefinitionDefinitionDefinitionDefinition andandandandDeviceDeviceDeviceDeviceMarkingMarkingMarkingMarking
WS3110 is offered in SOP-8 packages，as shown below：

PinPinPinPin FunctionFunctionFunctionFunction DescriptionDescriptionDescriptionDescription

PinPinPinPin NameNameNameName
PinPinPinPin No.No.No.No.

DIP8DIP8DIP8DIP8/SOP8/SOP8/SOP8/SOP8
PinPinPinPin TypeTypeTypeType FunctionFunctionFunctionFunction DescriptionDescriptionDescriptionDescription

CS 1 I Current sense input pin

GND 2 P Ground. pin of the IC

COMP 3 I/O Output of the error amplifier, connect a capacitor to ground for loop
compensation

MULT 4 I Input of the multiplier, connect this pin to line voltage via a resistor
divider to detect the sinusoidal line voltage

ZCD 5 I Zero current detection and out voltage feedback pin, connect this
pin through a resistor divider from the auxiliary winding to ground, It
use for out voltage feedback

VCC 6 P Supply voltage of the IC

ST 7 P Start-up pin ,connect to the gate of power-mos

Source 8 O Source driver output, connect to the source of power-mos

BlockBlockBlockBlock DiagramDiagramDiagramDiagram

WS3110S8P:

A: Product Code

X: Internal Code

B：Area Code

YM：YearMonth
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OrderingOrderingOrderingOrdering InformationInformationInformationInformation
PackagePackagePackagePackage ICICICIC MarkingMarkingMarkingMarking InformationInformationInformationInformation PurchasingPurchasingPurchasingPurchasing DeviceDeviceDeviceDevice NameNameNameName

8-Pin SOP8, Pb-free WS3110S8P WS3110S8P

RecommendedRecommendedRecommendedRecommended OperatingOperatingOperatingOperating ConditionConditionConditionCondition
SymbolSymbolSymbolSymbol ParameterParameterParameterParameter ValueValueValueValue UnitUnitUnitUnit

VCC VCC Supply Voltage 10~25 V

TA Operating temperature -20~85 ℃

AbsoluteAbsoluteAbsoluteAbsolute MaximumMaximumMaximumMaximum RatingsRatingsRatingsRatings
SymbolSymbolSymbolSymbol ParameterParameterParameterParameter ValueValueValueValue UnitUnitUnitUnit

VCC DCPower Supply 25 V

VZCD ZCD input voltage -0.3~7 V

VCS CS input voltage -0.3~7 V

VCOMP COMP input voltage -0.3~7 V

VMULT MULT input voltage -0.3~7 V

VST ST input voltage 15 V

VSource Soruce input voltage 25 V

TJ Operation Junction Temperature -20~150 ℃

TSTG Storage Temperature -40~150 ℃

IST ST ClampContinuous Current 10 mA

NoteNoteNoteNote 1111: Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device.

These are stress ratings only, functional operation of the device at these or any other conditions beyond those indicated in

the Recommended Operating Conditions section are not implied. Exposure to absolute maximum-rated conditions for

extended periods may affect device reliability.

ESDESDESDESD InformationInformationInformationInformation
SymbolSymbolSymbolSymbol ParameterParameterParameterParameter ValueValueValueValue UnitUnitUnitUnit

VESD-HBM Human body model on all pins 2 KV

VESD-MM Machinemodel on all pins 200 V



Steady,Steady,Steady,Steady, keepkeepkeepkeep youyouyouyou advanceadvanceadvanceadvance
4/8

WSWSWSWS3110311031103110
ElectricalElectricalElectricalElectrical CharacteristicsCharacteristicsCharacteristicsCharacteristics(Unless otherwise specified，TA=25℃，VCC=16V)

SupplySupplySupplySupply VoltageVoltageVoltageVoltage (VCC)(VCC)(VCC)(VCC)

symbolsymbolsymbolsymbol parameterparameterparameterparameter TestTestTestTest conditionconditionconditioncondition MinMinMinMin TypTypTypTyp MaxMaxMaxMax UnitUnitUnitUnit

I_VCC_ST Start up current VCC=( UVLO_OFF -1)V 40 70 uA

I_VCC_OP Operation Current Fsw=60KHz 0.6 1.2 mA

Iq Static Current VCC=14V, No switching 0.32 0.6 mA

UVLO_ON Turn on threshold Voltage VCC falling 5.2 5.8 6.5 V

UVLO_OFF Turn-off threshold Voltage VCC rising 10 11 12 V

VCC_hold VCC hold voltage VCC falling 7 7.5 8 V

OVP
Over voltage protection

Threshold
RampVCC until no-switching 25.8 V

StartStartStartStartupupupup sectionsectionsectionsection (ST)(ST)(ST)(ST)

ST_clamp_be ST clamp before UVLO Ist=1mA ，VCC=10V 16 17 18 V

ST_clamp_af ST clamp after UVLO VCC=14V 14 15 16 V

IST_be IST before UVLO ST=14V，VCC=10V 20 35 uA

IST_af IST after UVLO ST=14V，VCC=14V 35 60 uA

ErrorErrorErrorError AmplifierAmplifierAmplifierAmplifier SectionSectionSectionSection

VREF Reference voltage for EA 0.294 0.3 0.306 V

Comp_clamp Comp low-clamp voltage 1.5 V

Vcomp Linear operating range 1.5 3.5 V

Vth_short Output short threshold 4.5 V

MULTMULTMULTMULT SectionSectionSectionSection

VMULT Linear operating range 0 2.5 V

ZCDZCDZCDZCD SectionSectionSectionSection

VZCD Demagnetization threshold ZCD falling 0.4 V

VZCD_hys VZCD threshold hysteresis ZCD risind 0.6 V

ZCD_ovp LED open-protect threshold 5.5 V

Toff_min Minimum OFF time 4 us

Toff_max Maximum OFF time 150 us

CSCSCSCS SectionSectionSectionSection

Vth_ocp Circle by circle OCP threshold 2.0 V

TLEB LEB time 350 ns

Td Delay to output 180 ns

SSSS SectionSectionSectionSection

Rds_on VCC=7.5V，Ids=1A 0.3 Ω
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Vds_OVP

Inter power mos saturation

protection
Vds =(Vsource-Vcs) 2.1 V

Vd_OVP
Transformer saturation

protection
3.3 V

TemperatureTemperatureTemperatureTemperature SectionSectionSectionSection

OTP Over temperature protection 150 ℃
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FFFFunctionunctionunctionunction DescriptionDescriptionDescriptionDescription

WS3110 is a primary-side control with single stage PFC

controller targeting at LED lighting applications. The

transition mode control greatly reduces the switch

turn-on loss, improves the conversion efficiency and EMI

performance. It provides very good power factor and low

THD.

StartupStartupStartupStartup CurrentCurrentCurrentCurrent andandandand StartupStartupStartupStartup ControlControlControlControl

The line current charge up the ST capacitor via a start-up

resistor (the internal start up circuit will consume 20 uA

current), the VCC voltage will follow the ST voltage (ST

is clamp to 16V at start-up stage), and quickly over

UVLO threshold, then the startup circuit is shut down,

VCC get power from auxiliary winding, and ST is clamp

at 14V to driver the power MOS, and the VCC over

voltage threshold is set to be 25.8V. At normal operation

condition, when VCC is lower then 7.5V, the startup

circuit will be wake up to hold the VCC voltage until VCC

higher than 8V.

OperatingOperatingOperatingOperating CurrentCurrentCurrentCurrent

The operating current of WS3110 is low to 0.6mA .Good

efficiency and low standby power is achieved with low

operating current

DemagnetizationDemagnetizationDemagnetizationDemagnetization ， Line-compensationLine-compensationLine-compensationLine-compensation andandandand outputoutputoutputoutput

voltagevoltagevoltagevoltage detectiondetectiondetectiondetection

By using a auxiliary winding of the transformer, the

WS3110 can perform zero current detection. When the

stored energy is fully released to the output, the voltage

at ZCD decrease. A negative-going edge triggers

MOSFET’s turn-on

At the primaryON time, the ZCD pin can indirectly detect

the line voltage, and be used to Line-compensation, the

compensation rate can be programmable by adjust the

upper resistor of the auxiliary winding divider

At the secondary ON time, the auxiliary voltage as

follow :

Vo is output voltage , ΔV is the forward voltage of the

rectifier diode. So that ZCD can sense the output voltage

via the auxiliary winding divider. When ZCD is higher

than 5.5V, the LED open protection is trigger; the system

will enter automatic self-recovery station.

ProgrammableProgrammableProgrammableProgrammable outputoutputoutputoutput CurrentCurrentCurrentCurrent

The output current can be programmable by adjust the

resistor between CS and GND. The LED output current

is as follow:

While VREF is the reference voltage of the amplifier of

the CC loop, and Rcs is the current sense resistor from

CS pin to GND, Np/Ns is the The turns ratio of the

primary and secondary of the transformer.

TTTTransitionransitionransitionransition modemodemodemode andandandand switchingswitchingswitchingswitching frequencyfrequencyfrequencyfrequency

The WS3110 operates in transition mode, the frequency

varies depending on the line voltage and the load

condition, and the maximum switching frequency is

internal limited by the minimum OFF time (4us) to

250KHz.
During start-up or output short circuit, the output voltage

is too low, and the voltage of ZCD is lower than 0.4V

threshold, the demagnetization cannot be detected, then

the switching frequency is set by the maximum OFF time

(150us) to be 7KHz,

CurrentCurrentCurrentCurrent SensingSensingSensingSensing andandandand LeadingLeadingLeadingLeading EdgeEdgeEdgeEdge BlankingBlankingBlankingBlanking

The Cycle-by-Cycle current limiting is offered in

WS3110.
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The switch current is detected by a sense resistor into

the SENSE pin. The internal Leading-edge blanking

chops off the sense voltage spike at initial MOSFET on

state due to snubber diode circuit reverse recovery and

thus reduce the external RC filter circuit. The current limit

comparator is disabled and cannot turn off the external

MOSFET during the blanking period. PWM duty cycle is

determined by voltage level at comp pin and mult pin.

ErrorErrorErrorError AmplifierAmplifierAmplifierAmplifier andandandand soft-startsoft-startsoft-startsoft-start

The comp pin is the error amplifier output of WS3110,

and a 1 uF capacitor is connect from comp to GND to

make the CC loop stable.

During the startup period, an internal 300uA current will

quickly charge up comp to 1.5V, then the CC loop will

adjust the comp voltage according to the load condition.

Since the sink/source current of the error amplifier is

very small, the voltage of comp will rise slowly after

startup, and the PWM duty also increase slowly, so that

the soft-start is realized. The soft-start time depends on

the value of the compensation capacitor.

SSSSaturationaturationaturationaturation protectionprotectionprotectionprotection ofofofof transformertransformertransformertransformer

The Source pin of WS3110 is used to detect the

operating state of the transformer and the internal power

MOS. When the Vds of the internal power mos (voltage

between Source pin and CS pin) is over 2.1V, the

internal power MOS saturation protection is triggered;

and when the voltage of pin Source is over 3.3V, the

transformer saturation protection will be triggered

ProtectionProtectionProtectionProtection ControlsControlsControlsControls

Good power supply system reliability is achieved with

auto-recovery protection features including cycle by

cycle over current protection (OCP), VCC over-voltage

protection (VCC-OVP) and under voltage lockout

(UVLO), output LED short/open protection, CS pin

short/open protection, and over-temperature protection

(OTP).
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SOP-8SOP-8SOP-8SOP-8 PackagePackagePackagePackage InformationInformationInformationInformation

WinsemiWinsemiWinsemiWinsemi

SymbolSymbolSymbolSymbol
DimensionsDimensionsDimensionsDimensions inininin MillimetersMillimetersMillimetersMillimeters DimensionsDimensionsDimensionsDimensions inininin InchesInchesInchesInches
MinMinMinMin MaxMaxMaxMax MinMinMinMin MaxMaxMaxMax

A 4.70 5.10 0.185 0.201

B 3.70 4.10 0.146 0.161
C 1.30 1.50 0.051 0.059

A1 0.35 0.48 0.014 0.019
A2 1.27TYP 0.05TYP

A3 0.345TYP 0.014TYP
B1 5.80 6.20 0.228 0.244

B2 5.00TYP 0.197TYP
C1 0.55 0.70 0.022 0.028

C2 0.55 0.70 0.022 0.028
C3 0.05 0.225 0.002 0.009

C4 0.203TYP 0.008TYP
D 1.05TYP 0.041TYP

D1 0.40 0.80 0.016 0.031
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