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Features 
n Operate from a rectified 85V~265V AC 

mains supply. 
n 0.1V current sense voltage reference. 
n Directly drive 1~5 series 1W LED. 
n Excellent line and load regulation. 
n Internal optimize power HV-MOSFET. 
n Built in thermal shutdown function. 
n Built in UVLO function. 
n Built in current limiting function. 
n Built in LED open & short protection. 
n Built in soft-start circuit. 
n Support without electrolytic capacitor 

System solution. 
n Available in SOIC-8 package. 
n PF > 0.9 (Power Factor) with suitable 

External components. 
 
Applications 
n E27, GU10, GU5.3, B22 lamp device 
n LED Lighting & LED LAMP 
n General purpose lighting 

General Description 
The XL5002 is a monolithic high voltage 
switching regulator with PFM that is 
specifically designed to operate from a 
rectified 85V~265V AC mains supply. 
 
The XL5002 is a high efficiency LED driver 
switching regulator. The LED string is driven 
at DC constant current rather than constant 
voltage, thus providing constant current 
output and enhanced reliability. 
 
 
 
 
 
 
 
 
 
 

 
Figure1. Package Type of XL5002 
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Pin Configurations 
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Figure2. Pin Configuration of XL5002 (Top View) 
 
Table 1 Pin Description 
 

Pin Number Pin Name Description 
1 START Internal start up Pin.  
2 VREG Internal Voltage Regulation Pin. (The VREG is about 8V) 
3 CSP Current Sense Positive Pin. (The current sense voltage is 0.1V) 
4 SW Output Switching Pin 

5，6 VIN Input high voltage Pin. (Operation voltage 100V~400V) 
7，8 CSN Current Sense Negative Pin. 
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Function Block 

 
Figure3. Function Block Diagram of XL5002 

Typical Application Circuit without electrolytic capacitor solution 

Figure4. XL5002 Typical Application (Mains supply 1~5W LED saving energy Lamp ) 
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Ordering Information  
 

Part Number Marking ID 
Lead Free Lead Free 

Packing Type 

XL5002E1 XL5002E1 Tube 
Package 

Temperature 
Range 

XL5002TRE1 XL5002E1 Tape & Reel 
 
XLSEMI Pb-free products, as designated with “E1” suffix in the par number, are RoHS compliant. 
 

Absolute Maximum Ratings（Note1） 
Parameter Symbol Value Unit 

Input Voltage Vin -0.3 to 600 V 
Power Dissipation PD Internally limited mW 
Thermal Resistance (SOP-8L) 
(Junction to Ambient, No Heatsink, Free Air) RJA 100 ºC/W 

Operating Junction Temperature TJ -40 to 125 ºC 
Storage Temperature TSTG -65 to 150 ºC 
Lead Temperature (Soldering, 10 sec) TLEAD 260 ºC 
ESD (HBM)  3000 V 

 
Note1: Stresses greater than those listed under Maximum Ratings may cause permanent damage 
to the device. This is a stress rating only and functional operation of the device at these or any 
other conditions above those indicated in the operation is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect reliability. 

http://www.xlsemi.com
zm
附注
顺从的；服从的；应允的

zm
附注
ROHS compliant （通过无铅认证 限制在电子电气产品中使用有害物质的指令）ROHS（Restriction of the use of certain Hazardous Substances）

zm
附注
交流影响？出现负压？

zm
附注
散热片

zm
附注
永久损伤

zm
附注
较长时间

zm
附注
最大额定值

zm
附注

zm
附注
“zm”设置的“Unmarked”

zm
高亮

zm
附注
工作在列表的最大额定值以上会造成器件永久损坏。这是只是强调，并不意味着不可以工作在此条件或任何其他以上条件，长时间工作在最大额定值条件下可能影响器件可靠性。

zm
附注
静电释放人体放电模式(Human-Body Model, HBM)产生的ESD是指因人体在地上走动磨擦或其他因素在人体上已累积了静电，当此人去碰触到IC时，人体上的静电便会经由电子元器件而进入电子元器件内，再经由电子元器件放电到地去，如图1(a)所示。此放电的过程会在短到几百毫微秒(ns)的时 间内产生数安培的瞬间放电电流，此电流会把电子元器件内的元件烧毁
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 XL5002 Electrical Characteristics 
Ta = 25℃;unless otherwise specified. Reference test circuit figure6 

Symbol Parameter Test Condition Min. Typ. Max. Unit 

VCSP 
CSP 

Voltage 
VAC = 205V to 235V, 

Iled=0.3A 
97 100 103 mV 

VCSP 
CSP 

Voltage 
VAC = 85V to 265V, 

Iled=0.3A 
94 100 106 mV 

Efficiency ŋ VAC=110V, Iled=0.3A, Pout=5W - 79.42 - % 

Efficiency ŋ VAC=220V, Iled=0.3A, Pout=5W - 80.23 - % 
 
Electrical Characteristics (DC Parameters) 

Parameters Symbol Test Condition Min. Typ. Max. Unit 

Input operation voltage VIN  100  400 V 

Quiescent Supply Current Iq 
Figure4, VAC=220V 

Iled=0 
 0.15 0.3 mA 

Switching Frequency Fosc 
Figure6  (3*1W) 

VAC=220V 
18 22.5 27 KHz 

Max. Duty Cycle  DMAX   25  % 

VDMOS Drain-Source 
Breakdown Voltage 

VBRDS VGS=0V, IDS=250uA 600   V 

VDMOS  
Drain-Source on resistor 

RDSON IDS=0.5A, VGS=8V  8 10 Ohm 

Thermal Shutdown OTP Tj  165  0C 

Thermal Shutdown Window    25  0C 

 

http://www.xlsemi.com


XLSEMI                                           Datasheet                                                                                      
 

600V 0.5A Switching Current Buck PFM LED Constant Current Driver        XL5002 
 

 
Rev 3.0                                                                                 www.xlsemi.com 

6 

[1] Typical Application Circuit without electrolytic capacitor solution 

 Figure5. XL5002 System Application for AC LED LAMP (1W ~ 5W) 
VIN=110Vac 

1W LED Series Pin(W) PF Vout(V) Iout(A) Fosc(KHz) EF(%) 

1 1.9  0.612  3.48  0.310 13.2  56.8  
2 3.1  0.402  6.77  0.292 21.7  63.8  
3 4.1  0.465  10.05  0.289 28.4  70.8  
4 5.3  0.546  13.91  0.284 35.7  74.5  
5 6.2  0.590  17.20  0.280 42.3  77.7  

VIN=220Vac 

1W LED Series Pin(W) PF Vout(V) Iout(A) Fosc(KHz) EF(%) 

1 2.2  0.589  3.56  0.336 10.64  54.4  
2 3.6  0.614  7.01  0.334 17.86  65.0  
3 4.8  0.648  10.38  0.330 23.80  71.4  
4 6.3  0.656  14.41  0.326 31.20  74.6  
5 7.5  0.627  17.82  0.323 36.76  76.7  
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[2] Typical System Application with PFC Function (1~5*1W with PFC) 

 CinA
4.7uf/250V

XL5002
SOP-8L

 Q1 13001

VIN

START

VREG

CSP

CSN

C1   2.2uf 
Ceramic

R2
1M

 L1
2.2mh/0.5A

 D2 MURS260

 Cout
3.3uf/50V
Ceramic

1

2

5,6

7,8

3

AC
85V~265V

SW 4

 D1A 1N4007

 D1B 1N4007

 D1C
1N4007

 CinB
4.7uf/250V

CinA/B & D1A/B/C For Power Fuctor Correction (PFC)
RCS For Output LED Constant Current & LED Short Protection
DZ D3 C2 R3 & R4 For Output LED Open Protection

RCS 0.33
1% precision

FUSE 1A

R1
15K
0.5W

BD1 MB6S

R4 10K

R3
2K

D3 1N4007

DZ
36V

R5
30K
0.5W

C2
1uf

Ceramic

ILED=0.1V/RCS
Output Series 1~5 * 1W LED

[1] Input AC 85V~265V Mains Supply
[2] Output Constant Current Drive Series 1~5 * 1W LED
[3] Support Output LED Open & Short Protection 

 
Figure6. XL5002 System Application for AC LED LAMP with PFC (1W ~ 5W) 

VIN=110Vac 

1W LED Series Pin(W) PF Vout(V) Iout(A) Fosc(KHz) EF(%) 

1 1.8  0.900  3.44  0.304  7.02  58.10  

2 3.0  0.900  6.82  0.304  12.26  69.11  

3 4.1  0.911  10.12  0.304  16.96  75.04  

4 5.2  0.911  13.46  0.303  20.57  78.43  

5 6.4  0.888  16.83  0.302  21.54  79.42  

VIN=220Vac 

1W LED Series Pin(W) PF Vout(V) Iout(A) Fosc(KHz) EF(%) 

1 2.0  0.909  3.49  0.319 10.49 55.67  

2 3.3  0.909  6.89  0.319 16.72 66.60  

3 4.4  0.880  10.23  0.318 22.52 73.94  

4 5.6  0.888  13.61  0.317 28.24 77.04  

5 6.7  0.881  17.01  0.316 33.58 80.23  
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[3] Typical Application Circuit without electrolytic capacitor solution & with 
Linear Dimming Function 

Figure7. XL5002 System Application for AC LED LAMP with Dimming (1W ~ 5W) 
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Package Information 
SOP8 Package Mechanical Dimensions 
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