XLSEMI

Preliminary Datasheet

600V 0.5A Switching Current Buck PFM LED Constant Current Driver XL5002
Features General Description
B Operate from a rectified 85V~265V AC  The XL5002 is a monolithic high voltage
mains supply. switching regulator with PFM that is
B 0.1V current sense voltage reference. specifically designed to operate from a
B Directly drive 1~10 Series IW LED. rectified 85V~265V AC mains supply.
B Excellent line and load regulation.
B Internal Optimize Power HV-MOSFET. The XL5002 is a high efficiency LED driver
B Built in Thermal Shutdown Function. switching regulator. The LED string is driven
B Built in Current Limiting Function. at DC constant current rather than constant
B Built in Soft-Start Circuit. voltage, thus providing constant light output
B Available in SOIC-8 package. and enhanced reliability.
m  PF > 0.88 (Power Factor) with Suitable
External Components.
Applications
B E27,GU10, GUS.3, B22 lamp device
B LED Lighting & LED LAMP
B General purpose lighting

o
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SOIC-8
Figurel. Package Type of XL5002
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Pin Configurations

Figure2. Pin Configuration of XL5002 (Top View)

Table 1 Pin Description
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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
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Figure3. Function Block Diagram of XL5002

Typical Application Circuit with PFC

D17D4 1N400T*4

AC

g 065 C1A/B & D6A/B/C For Power Fuctor Correction (PFC)
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Figure4. XL5002 Typical Application (Mains supply 1~10W LED saving energy Lamp )
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Ordering Information

Part Number Marking ID .
Packing Type
Package Temperature Lead Free Lead Free
g Range XL5002E1 XL5002E1 Tube
XL5002TREI1 XL5002E1 Tape & Reel

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

Absolute Maximum Ratings Notel

Parameter Symbol Value Unit
Input Voltage Vin -0.3 to 600 V
Power Dissipation Pp Internally limited mW
Thermal Resistance (SOP-8L
(Junction to Ambien‘f, No Hezztsink, Free Air) Ria 100 W
Operating Junction Temperature T, -40 to 125 °C
Storage Temperature Tst -65 to 150 °C
Lead Temperature (Soldering, 10 sec) TLEAD 260 °C
ESD (HBM) 3000 A%

Notel: 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.
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XL5002 Electrical Characteristics
T,=25 ;unless otherwise specified. Reference test circuit figure6
Symbol | Parameter Test Condition Min. | Typ. [ Max. | Unit
CSp VAC =205V to 235V,
VCSP ’ 97 100 103 \Y
Voltage Iled=0.3A o
CSp VAC =85V to 265V,
VCSP ’ 94 100 106 \Y
Voltage Iled=0.3A o
Efficiency 1y VAC=110V, Iled=0.3A, Pout=8W - 84 - %
Efficiency 1 VAC=220V, Iled=0.3A, Pout=8W - 84 - %
Electrical Characteristics (DC Parameters)
Parameters Symbol Test Condition Min. | Typ. [ Max. | Unit
Input operation voltage VIN 100 400 \Y
Figure4, VAC=220V
Quiescent Supply Current I 1Bure 0.15 | 03 | mA
Iled=0
o Figure6 (3*1W)
hing F F 16.64 | 20. 24. KH
Switching Frequency 0SC VAC=220V 6.6 0.8 96 z
Max. Duty Cycle Dmax 25 %
VDMOS Drain-Source
\Y% Vs=0V, Ips=250uA | 600 \Y
Breakdown Voltage BRDS o8 DS Y
VDMOS
. . RDSON IDs:O.SA, VGSZI ov 10 12 Ohm
Drain-Source on resistor
Thermal Shutdown OTP Tj 165 °c
Thermal Shutdown Window 25 °c
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[1] Typical System Application with PFC Function (1~10*1W with PFC)

D17D4 IN400T*4

AC
85V 265V

DeC
1N4007

C1A/B & D6A/B/C For Power Fuctor Correction (PFC)

e NG
4. Tuf)/250V .
B START o RCS 0.33° 2. 2mh/0. 5A
D6B 1N4007 VREG s 1% precision v
2 7,8 -
D6A [IN400OT —— ' 4$if/50‘/ \4\
ZI? £/250V ¢ H o T
- o Ceramic )
| . DS-MUR160 | \\
Series 1710 1W LED
i ILED=0. 1V/RCS
Figure5. XL5002 System Application for AC LED LAMP with PFC (1W ~ 10W)
Figure5 Input VAC=110V system parameters table:
LED VAC IAC Apparent | Active oscC Output | Efficiency Power
String Power Power Power Factor
IW*N | (V) (MmA) | (VA) (W) (KH2) | (W) (%) (cosO)
1 110.1 19 2.09 1.80 10.2 1.030 57.2 0.853
2 110.0 30 3.30 3.00 18.5 2.054 68.5 0.909
3 110.0 41 451 4.10 22.2 3.068 74.8 0.911
4 110.2 52 5.73 5.20 31.3 4.028 77.5 0.912
5 110.2 66 7.27 6.40 34.4 5.084 79.4 0.912
6 110.2 78 8.60 7.30 37.8 6.043 82.8 0.869
7 110.1 91 10.02 8.40 41.6 6.945 82.7 0.840
8 110.2 108 11.90 9.50 454 7.889 83.0 0.805
9 110.2 114 12.56 10.30 51.0 8.651 84.0 0.830
10 110.3 118 13.02 10.90 54.4 9.245 84.8 0.838

Rev 1.6 www.xlsemi.com



XLSEMI

Preliminary Datasheet

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

Figure5 Input VAC=220V system parameters table:

LED VAC IAC Apparent | Active oscC Output | Efficiency Power
String Power Power Power Factor
IW*N | (V) (mA) | (VA) (W) (KHz2) | (W) (%) (cosO)
1 220.1 11 2.42 2.20 8.1 1.118 50.8 0.875
2 220.0 18 3.96 3.40 17.9 2.243 66.0 0.918
3 220.0 24 5.28 4.60 20.8 3.341 72.6 0.884
4 220.0 30 6.60 5.80 24.3 4.379 75.5 0.878
5 220.0 36 7.92 6.90 29.1 5.567 80.7 0.886
6 220.0 42 9.24 8.10 37.8 6.632 81.9 0.880
7 220.0 47 10.34 9.30 42.4 7.672 82.5 0.902
8 219.8 53 11.65 10.30 46.3 8.695 84.4 0.896
9 219.8 58 12.75 11.60 49.0 9.689 83.5 0.891
10 219.9 64 14.07 12.60 53.2 10.719 85.1 0.838

[2] Typical System Application with PFC & Dimming
(1~10*1W with PFC & Dimming)

D17D4 IN4OOT#4

C1A/B & D6A/B/C For Power Fuctor Correction (PFC)

AC

85V 265 R4A/B, RW, DZ for Linear Dimming
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Figure6. XL5002 System Application for AC LED LAMP with PFC & Dimming (1W ~ 10W)
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Package Information
SOP8 Package Mechanical Dimensions

sOIc-8 Unit: mm(inch)
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