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Single Stage LED Driver for MR16 

General Description 
The DS9581D is a dimmable LED Driver for MR16 application. 

The DS98581D is highly compatible with ET (Electronic 

Transformer) and perfumes high Power Factor. The DS9581 

VCC is supplied from the output that keeps tracking output 

power stable and sustaining the ET demand. 

Through the unique close loop current control methodology, 

we can effectively maintain front end ET function and also 

stabilize the output LED current.  

The DS9581D is embedded 60V MOSFET that is compatible in 

ET-TRIAC dimming applications. 

 

 

Ordering Information 

DS9581D □ □ 

Package Type: (DN) DFN3X3-10L  

     (PM) MSOP-10 

          Lead Type: (G) Green for Hg/Pb free 
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Features 
 High ET compatibility 

 Support ET-TRIAC dimming applications 

 60V MOSFET inside 

 Excellent Power Factor 

 Thermal Shutdown Protection 

 Thermal Fold-Back Protection 

 DFN3X3-10L Package 

 MSOP10  Package 

 RoHS Compliant and Halogen Free 

 

 

 

Applications 
 MR16 Lighting  

 High Power LED Lighting  

 Architectural Lighting 

 Automotive 

 

 

 

 

 

 PIN1: The MOSFET Drain 

 PIN2: Current Sense Input 

 PIN3: Compensation network 

 PIN4: 5V LDO output 

 PIN5: Bleeder pin 

 PIN6: The MOSFET Drain  

 PIN7: The MOSFET Source  

 PIN8: Compensation network 

 PIN9: VCC Power pin 

 PIN10: MOSFET VDS pin 

 PIN11: Ground  
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System Application 
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Block Diagram 
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Absolute Maximum Ratings 
LX1, LX2 ----------------------------------------------------------------------------------------------------------------------------- ----------- -0.3V to 65V 

VCC ---------------------------------------------------------------------------------------------------------------------------------------------- -0.3V to 60V 

SENSE ----------------------------------------------------------------------------------------------------------------------------- -------------- -3V to 0.3V 

VC, V5, VS, VDS ------------------------------------------------------------------------------------------------------------------------------- -0.3V to 6V 

 

Recommended Operating Conditions 
Input Voltage Supply ----------------------------------------------------------------------------------------------------------------------  4V to 55V 

Junction Temperature Range -----------------------------------------------------------------------------------------------------------  -40 oC to 125 oC 

 

Electrical Characteristics 
(Vin=20V, TA=25oC unless otherwise specified) 

Parameter Symbol 
Test 

Conditions 
Min Typ Max Unit 

UVLO ON VUV.ON     4.2   V 

UVLO OFF VUV.OFF     4   V 

VCC Shut Down Current ISD      3  uA 

VCC Quiescent Current IQ     0.6   mA 

VCC Operating Current IOP     1   mA 

VCC Max Operating Current IOP.MAX     1.2   mA 

VCC OVP Level VOVP     58   V 

VCC OVP Recovery Level VOVP.RETURN     28   V 

VS OVP High level VOVP.VS.H     2.2   V 

VS OVP Low level VOVP.VS.L     1.9   V 

VS Close Loop Sense Voltage VVS.SENSE     195   mV 

VS Pin Leakage Current IVS.LEAK      0.1  uA 

LX1 Rds.on RDS.LX1     150   mohm 

LX1 Leakage Current ILX1.LEAK      0.1  uA 

LX2 Rds.on RDS.LX2     200   mohm 

LX2 Leakage Current ILX2.LEAK      0.1  uA 
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Application Guideline 
 

DS9581D can function in various switching frequency by 

properly selecting the inductor value and save the PCB space. 

The unique input/output current control system can enhance 

the ET compatibility and make output current high precision. 

Usually, switching frequency as 2MHz is good for the ET. 

For the EMI consideration, it can be easily pass by internal soft 

gate driver. 

  

 

HV MOSFET 

DS9581D has 60V MOSFET by the latest technology, it can 

minimize the channel Rds.on in high voltage condition. 

The ultra low Rds.on bring higher efficiency and lower extra 

heat. 

 

LDO 5V (Low Drop-Out) 

DS9581D has a high voltage LDO﹐which can provide 5V power 

for MCU and reference voltage for extra system design. 

1uF cap is recommended for most application. 

 

UVLO (Under Voltage Lock-Out) 

In order to protect the system, DS9581D should be turned on 

by 4.2V UVLO-ON and 4V UVLO-OFF. The hysteresis window 

is 200mV to keep system stable. 

 

 

OVP (Over Voltage Protection) 

DS9581D VCC OVP can protect the boost system especially 

system no load. Trigger voltage is 58V and the return voltage 

is 28V as hiccup mode. It can protect system and lower the 

dissipation. 

  

 

 

 

 

OCP (Over Current Protection) 

DS9581D has OCP function by sensing output. It can clamp 

the output current immediately if over current condition 

appear. The OCP setting point is proportional to the output 

current. In the most condition, it can function by 120% output 

current and protect the system.  

 

 

OTP (Over Temperature Protection) 

For general LED lighting, it comes always high ambient 

temperature problem. It is necessary for the application and 

DS98581D will shut down when junction temperature exceed 

155°C and recovery when junction temperature below 120°C. 

The OTP behaves as hiccup mode, turn on for couple seconds 

then turn off for couple seconds. Please always confirm the 

heat sink is good and it can satisfied the environment. The 

recommend operating junction temperature is below 90°C. 

 

 

Thermal Application 

For the system PCB design, input power and the heat should 

be consider. For example,  

TA=25°C, 

Thermal resistor of DFN3x3 θJA is 60 °C/W, 

JEDEC 51-7 4layers PCB﹐ 

The max PD(Max)= (125°C − 25°C) / (60°C/W) = 1.67W. 

 

Thermal resistor of MSOP10 θJA is 48 °C/W, 

JEDEC 51-7 4layers PCB﹐ 

The max PD(Max)= (125°C − 25°C) / (48°C/W) = 2.08W. 

Please note the junction temperature is proportional to the 

input power. 
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Reference Application Circuit 
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Layout Consideration  

 
For the layout consideration, the big current path should be as short as possible, like CS pin. 

Put the sampling resistor close to VDS pin is recommended.  
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Package Information: DFN3*3  
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Package Information: MSOP10  
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