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GeneralGeneralGeneralGeneral DescriptionDescriptionDescriptionDescription

The SIC9521/SIC9522 are high precision Non-Isolation LED drivers for buck LED lighting
application. They are suited AC 85V-265V non-isolated LED driver supply Typical ± 5% Output
current accuracy achieved by built-in high precision sampling and compensation circuit.
Integrated 500V power MOSFET, without secondary feedback circuit, also need not compensation
circuit, the drivers have good performance with very simple peripheral circuits.
The SIC9521/SIC9522 have multi-protection functions which largely enhance the safety and
reliability of the system, including VCC over-voltage protection, VCC UVLO, short-circuit
protection, LED open protection, cycle-by-cycle current limit and over-temperature protection.
The SIC9521/SIC9522 are available in compact TO-94 package.

FeaturesFeaturesFeaturesFeatures

• Simple peripheral circuits
• Integrated 500V power MOSFET
• Typical ± 5% Output current accuracy
• Ultra-low operating current, without auxiliary
winding detection and power supply
• Continuous inductor current mode

• LED open-circuit voltage adjusted by an
external resistor
• Output open circuit protection
• Sampling resistor open circuit protection
• Over temperature protection

TypicalTypicalTypicalTypical ApplicatioApplicatioApplicatioApplicationnnn
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RRRRecommendedecommendedecommendedecommended OOOOperationperationperationperation CCCConditionsonditionsonditionsonditions
ProductsProductsProductsProducts ParametersParametersParametersParameters SymbolSymbolSymbolSymbol RangeRangeRangeRange UnitUnitUnitUnit

SIC9521
Input Voltage 220V±20% ILED1 80@VOUT=80V mA
Input voltage 220V±20% ILED2 150@VOUT=36V mA

SIC9522
Input Voltage 220V±20% ILED1 155@VOUT=80V mA
Input voltage 220V±20% ILED2 255@VOUT=36V mA

All Devices Minimum LED loading voltage VMIN >15 V

OOOOrderingrderingrderingrdering IIIInformationnformationnformationnformation
PartPartPartPart NumberNumberNumberNumber PackagePackagePackagePackage PackagePackagePackagePackage MethodMethodMethodMethod MarkingMarkingMarkingMarking

SIC9521 TO-94
Bulk

SI
9521

XXXXX

SIC9522 TO-94
Bulk

SI
9522

XXXXXX

PinPinPinPinAssignmentAssignmentAssignmentAssignment

PinPinPinPin DescriptionDescriptionDescriptionDescription

PinPinPinPin PinPinPinPin NameNameNameName DescriptionDescriptionDescriptionDescription
1 GND Ground
2 ISEN Current Sense Pin, external resistor to ground
3 VDD Power Supply Pin
4 DRAIN Drain of Internal MOSFET

SISISISI
MMMMMMMMMMMMMMMM
XXXXXXXXXXXXXXXXXXXXXXXX

““““SiSiSiSi””””----LogoLogoLogoLogo ofofofof SISISISI SemiconductorsSemiconductorsSemiconductorsSemiconductors
MMMM-MMMM-MMMM-MMMM--Part-Part-Part-Part NumberNumberNumberNumber (4(4(4(4 ddddigits)igits)igits)igits)；
XXXXX--DateXXXXX--DateXXXXX--DateXXXXX--Date CodeCodeCodeCode ((((6666 digits)digits)digits)digits)
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AbsoluteAbsoluteAbsoluteAbsolute MaximumMaximumMaximumMaximum RatingsRatingsRatingsRatings
ParametersParametersParametersParameters SymbolSymbolSymbolSymbol RangeRangeRangeRange UnitUnitUnitUnit

Maximum Current on VDD Pin IDD_MAX 10 mA

Voltage on DRAIN Pin VDRN -0.3～500 V

Voltage on ISEN Pin VISEN -0.3～6 V
Maximum Operating Current IDDMAX 5 mA

Maximum Power Dissipation(Ta=25℃) Ptot 0.40 W
Thermal Resistance Junction-ambient Rthj-a 156 ℃/W
Operating Junction Temperature TJ -40-150 ℃

Storage Temperature Range TSTG -55-150 ℃

ESD 2,000 V

NoteNoteNoteNote：TheTheTheThe PerformancePerformancePerformancePerformance andandandand reliabilityreliabilityreliabilityreliability ofofofof thethethethe productproductproductproduct willwillwillwill notnotnotnot bebebebe guaranteedguaranteedguaranteedguaranteed inininin casecasecasecase ofofofof exceedingexceedingexceedingexceeding thethethethe limitlimitlimitlimit
parameterparameterparameterparameter range.range.range.range. ExceedingExceedingExceedingExceeding ofofofof thethethethe limitlimitlimitlimit parameterparameterparameterparameter rangerangerangerange shouldshouldshouldshould bebebebe avoidavoidavoidavoid duringduringduringduring practicalpracticalpracticalpractical using.using.using.using.

ElectronicElectronicElectronicElectronic CharacteristicsCharacteristicsCharacteristicsCharacteristics ((((VVVVDDDDDDDD=1=1=1=15555VVVV，TTTTcccc==== 25252525℃))))
ParameterParameterParameterParameter SymbolSymbolSymbolSymbol TestTestTestTest ConditionsConditionsConditionsConditions MinMinMinMin TypTypTypTyp MaxMaxMaxMax UnitUnitUnitUnit

VCCClamp Voltage VDD_CLAMP 1mA 16.8 V
VCCTurn on Threshold VDD_ON VDD Rising 14 V
VCCTurn off Threshold VDD_UVLO VDD Falling 9 V
VCCStart up Current IST VDD= VDD_ON-1V 120 180 uA
VCCOperating Current IOP F =70KHZ 100 150 uA

Threshold Voltage for Peak
Current Limit

VISEN_TH 380 400 420 mV

Threshold Voltage for Peak
Current Limit When Out

Short
VISEN_SHORT Out Short 200 mV

Leading Edge Blanking Time
for Current Sense

TLEB 350 ns

Switch Off Delay Time TDELAY 200 ns
Minimum OFF Time TOFF_MIN 4.5 us
Maximum OFF Time TOFF_MAX 240 us
Maximum On Time TON_MAX 40 us

SIC9521 MOSFET
RDS(ON)

RDS(ON) VGS=15V/IDS=0.2A
26

Ω
SIC9522 20
Breakdown Voltage for
internal MOSFET

BVDSS VGS=0V/IDS=250uA 500 V

Drain Leakage Current for
internal MOSFET

IDSS VGS=0V/VDS=500V 1 uA

Thermal Regulation
Temperature

TREG 150 ℃
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FunctionalFunctionalFunctionalFunctional BlockBlockBlockBlock DiagramDiagramDiagramDiagram

ApplicationsApplicationsApplicationsApplications InformationInformationInformationInformation

FFFFunctionalunctionalunctionalunctional DescriptionDescriptionDescriptionDescription

The SIC9521/SIC9522 are high-precision buck section switch dimming drivers for 86Vac-265Vac
universal input non-isolated buck constant current LED lighting Application. Operation in critical
continuous mode, the power MOSFET switching loss is reduced and the inductor is fully utilized.
500V power MOSFET is integrated, which can significantly simplify the design of LED lighting
system. Works in the critical conduction mode can achieve excellent line and load regulation, high
efficiency and low BOM cost.

StartStartStartStart UpUpUpUp

When system turn on, the capacitor connected to VDD pin is charged up, while the VDD up to
threshold voltage, the internal circuits start working. The SIC9521/SIC9522 integrate a 17 zener
diode to clamp the VDD voltage. Due to the ultra-low operating current, the auxiliary winding is
not need to supply the IC.

ConstantConstantConstantConstant CurrentCurrentCurrentCurrent ControlControlControlControl

The SIC9521/SIC9522 controls the output current from the information of the current sensing
resistor. The output LED mean current can be calculated as:
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)(A
R
VI
ISEN

ISEN
LED =

Where
VISEN –400mV typically;
RISEN – The sensing resistor connected between ISEN and GND.
The ISEN comparator includes a 350ns leading edge blanking time.The LED output current can
be calculated by the following:

2
PK

LED
II =

Where, IPK is the peak current of the inductor

InductorInductorInductorInductor SelectionSelectionSelectionSelection

The SIC9521/SIC9522 works under inductor current critical conduction mode. When the power
MOFET is switched on, the current in the inductor rises up from zero, the on time of the MOSFET
can be calculated by the equation:

LEDIN

PK
on VV

ILt
−
×

=

Where, L is the inductance value

VIN is the DC bus voltage after the rectifier bridge

VLED is the voltage on the LED

After the power MOSFET is switched off, the current in the inductor decreases. When the inductor
current reaches zero, the power MOSFET is turned on again by IC internal logic. The off time of
the MOSFET is given by:

LED

PK
off V

ILt ×
=

The inductance can be calculated by the equation:

INPK

LEDINLED

VIf
VVVL

××
−×

=
)(

The f is the system switching frequency, which is proportional to the input voltage. So the
minimum switching frequency is set at lowest input voltage, and the maximum switching
frequency is set at highest input voltage.

The minimum and maximum off time of SIC9521/9522 is set at 4.5us and 240us, respectively.
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Referring to the equation of tOFF calculation, if the inductance is too small, the tOFF may be smaller
than the minimum off time, system will operate in discontinuous conduction mode and the output
current will be smaller than the designed value. If the inductance is too large, the tOFF may be
larger than the maximum off time, the system will operate in continuous conduction mode and the
output current will be higher than the designed value. So it is important to choose a proper
inductance.

ProtectionProtectionProtectionProtection FunctionFunctionFunctionFunction

The SIC9521/9522 offers rich protection functions to improve the system reliability, including
LED open/short protection, ISEN resistor short protection, VDD under voltage protection, thermal
regulation. When the LED is open circuit, the system will trigger the over voltage protection and
stop switching.
When the LED short circuit is detected, the system works at low frequency (5kHz), and the CS pin
turn off threshold is reduced to 200mV. So the system power consumption is very low. At some
catastrophic fault condition, such as ISEN resistor shorted or inductor saturated, the internal fast
fault detection circuit will be triggered, the system stops switching immediately.
After the system enters into fault condition, the VDD voltage will decrease until it reaches the
UVLO threshold, then the system will re-start again. If the fault condition is removed, the system
will recover to normal operation.

OverOverOverOver TemperatureTemperatureTemperatureTemperature ProtectionProtectionProtectionProtection

The SIC9521/9522 integrates thermal regulation function. When the system is over temperature,
the output current is gradually reduced; the output power and thermal dissipation are also reduced.
The system temperature is regulated and the system reliability is improved. The thermal regulation
temperature is set to 150℃ internally.

PCBPCBPCBPCB LayoutLayoutLayoutLayout GuidelinesGuidelinesGuidelinesGuidelines

TheTheTheThe bypassbypassbypassbypass capacitorcapacitorcapacitorcapacitor on VDD pin should be as close as possible to the VDD Pin and GND pin.
The power groundgroundgroundground pathpathpathpath for current sense should be short, and the power ground path should be
separated from small signal ground path before connecting to the negative node of the bulk
capacitor.
TheTheTheThe areaareaareaarea ofofofof mainmainmainmain currentcurrentcurrentcurrent looplooplooploop should be as small as possible to reduce EMI radiation, such as
the inductor, the power MOSFET, the output diode and the bus capacitor loop. However too large
copper area may compromise EMI performance.
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TO-9TO-9TO-9TO-94444封装机械尺寸

TO-9TO-9TO-9TO-94444 MECHANICALMECHANICALMECHANICALMECHANICALDATADATADATADATA
单位::::毫米/UNIT/UNIT/UNIT/UNIT：mmmmmmmm

符号/SYMBOL/SYMBOL/SYMBOL/SYMBOL 最小值/min/min/min/min 典型值/nom/nom/nom/nom 最大值/max/max/max/max
A 1.40 1.80
A1 0.70 0.90
b 0.36 0.50
b1 0.38 0.55
c 0.36 0.51
D 4.98 5.38
E 3.45 3.75
e 1.27 TYP
e1 3.71 3.91
L 14.00 15.30
L1 1.00 2.10
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