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XLSEM | | | Datasheet

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

Features General Description

n Operate from a rectified 85V~265V AC  The XL5002 is a monolithic high voltage
mains supply. switching regulator with PFM that is

n 0.1V current sense voltage reference. specifically designed to operate from a

n Directly drive 1~5 series 1W LED. rectified 85V~265V AC mains supply.

n Excellent line and load regulation.

n Internal optimize power HV-MOSFET. The XL5002 is a high efficiency LED driver

n Built in thermal shutdown function. switching regulator. The LED string is driven

n Built in UVLO function. a DC constant current rather than constant

n Built in current limiting function. voltage, thus providing constant current

n Built in LED open & short protection. output and enhanced reliability.

n Built in soft-start circuit.

n Support without electrolytic capacitor

System solution.

Available in SOIC-8 package.

PF > 0.9 (Power Factor) with suitable
External components.

3 35

Applications

n E27, GU10, GU5.3, B22 lamp device
n LED Lighting & LED LAMP

n General purpose lighting

‘A
*‘

SOIC-8
Figurel. Package Type of XL5002
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XLSEMI

Datasheet

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

XL5002

Pin Configurations

START | 1 8 | CSN

VREG | 2 7 | CSN
XL5002

CsP | 3 6 | VIN

Sw 4 5 | VIN

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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XLSEM | Datasheet

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

Function Block

P2 P1

oy START

High “oltage Regulator VI

P5.6
3.0 o
—| Referente |4 Soft-Start
01y Yoltage
Thermal
Shutdown
¢ I GO0
Latch and Driver 1 OMOS
gl S P4
Frequency OCP
] 0.1 CEP
Compensation PEM — P3
P7.8

Figure3. Function Block Diagram of XL5002
Typical Application Circuit without electrolytic capacitor solution

FUSE 1A .
RCS For Qutput LED Constant Current & LED Short Protection
AC BD1 MBGS DZ D3 C2 R3 & R4 For Output LED Open Protection
85V™265V S
@ ,
& + VIN sl R4 10K D3 i§3007
~ —® T ~
R1 R3 c2
15K XL5002 oK — luf v Dz
0. 5W SOP-8L. Ceramic - 36V
RCS 0.33
4 1% precision
CinA CinB SW o L1 »
START
0. 47uF/400v] o, 47uF/400v 2. 2mh/0. 5A
(BB —— _
CBB (Mol 13001 LVREG CSN 4
2 7,8 Cout R5 \\‘
3. 3uF/50V 30K e
Il Ceramic 0.5W
1 il 2. 2uf D2 v
Ceramic MURS260
. ® o ® AW

ILED=0. 1V/RCS

Output Series 175 * 1W LED
[1] Input AC 85V 265V Mains Supply

[2] Output Constant Current Drive Series 175 * 1W LED

[3] Support Output LED Open & Short Protection

[4] Support Without Electrolytic Capacitor Solution For
High Reliability & Performance

Figured4. XL5002 Typical Application (Mains supply 1~5W LED saving energy Lamp )
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XLSEM | Datasheet

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

Ordering I nformation

Part Number Marking ID .
Packing Type
Package Temperature Lead Free Lead Free
g Range | XL5002E1 XL5002E1 Tube
XL5002TRE1 XL5002E1 Tape & Reel

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

Absolute M aximum Ratings (Notel)

Parameter Symbol Value Unit
Input Voltage Vin -0.3to 600 \
Power Dissipation Po Internally limited mw
Thermal Resistance (SOP-8L
(Junction to Ambient(, No He;tsink, Free Air) R R "CIW
Operating Junction Temperature T, -40to 125 °C
Storage Temperature Tsro -65 to 150 °C
Lead Temperature (Soldering, 10 sec) TierD 260 °C
ESD (HBM) 3000 Vv

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.

OO0O000O00000000b00000 Tel: 0755-8398 3377 / 135 9011 2223 http://www.gofotech.com

Rev 3.0
4



XLSEM | Datasheet

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

XL 5002 Electrical Characteristics
Ta= 257C;unless otherwise specified. Reference test circuit figure6

Symbol | Parameter Test Condition Min. | Typ. | Max. | Unit
CSP VAC = 205V to 235V.
VCSP ’ 97 100 103 | mV
cS Voltage lled=0.3A
CSP VAC = 85V to 265V
VCSP ’ 94 100 106 | mV
cS Voltage lled=0.3A
Efficiency 1 VAC=110V, lled=0.3A, Pout=5W - 79.42 - %
Efficiency 1 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 Vv
. Figured, VAC=220V
Quiescent Supply Current lq 'gu lled=0 015 | 03 [ mA
- Figure6 (3*1W)
22, 27 | KH
Switching Freguency Fosc VAC=220V 18 5 z
Max. DUty Cycle Dmax 25 %
VDMOS Drain-Source
A Ves=0V, 1ps=250uA | 600 \%
Breakdown Voltage BRDS es” b=
VDM
Drain-Source on resistor
Thermal Shutdown OTP Tj 165 °c
Thermal Shutdown Window 25 °c
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XLSEMI

Datasheet

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

XL5002

[1] Typical Application Circuit without electrolytic capacitor solution

FUSE 1A

AC

Y

85V"265V

BD1 MB6S

RCS For Qutput LED Constant Current & LED Short Protection
DZ D3 C2 R3 & R4 For Output LED Open Protection

29 VIN X R4 10K D3 1IN4007
CSP— ¢ Ty m
R1 c2
15K R3 DZ
X1.5002 2K —— luf v
0. 5W SOP-8L. Ceramic 36V
RCS 0.33
4 1% precision
Cint CinB START o T M '
0.47ggg4oqy_i o, 47uF/400v 2. 2mh/0. 5A
T T B [Tq 13001 LVREG CSN Y
2 7,8 Cout R5
3. 3uF/50V 30K
I Ceramic 0.5W \\‘
Ci 12 2ur D2 v
Ceramic MURS260
° ° ® A \\A

[1] Input AC 85V 265V Mains Supply <I7
[2] Output Constant Current Drive Series 175 * 1W LED
[3] Support Output LED Open & Short Protection
[4] Support Without Electrolytic Capacitor Solution For

High Reliability & Performance

ILED=0. 1V/RCS

Output Series 175 * 1W LED

Figureb. XL5002 System Application for ACLED LAMP (1W ~ 5W)

VIN=110Vac

1W LED Series | Pin(W) PF Vout(V) lout(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) lout(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 23.80 714

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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XLSEM | Datasheet

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

[2] Typical System Application with PFC Function (1~5* 1W with PFC)

CinA/B & D1A/B/C For Power Fuctor Correction (PFC)
RCS For Output LED Constant Current & LED Short Protection

FUSE 1A

Q\SCV%SV BD1 MB6S DZ D3 C2 R3 & R4 For Output LED Open Protection
) . . VIN cspl3 R4 10K D%/%N4007
D1C ' c2
1N4007 EE%M lc luf_ 07
— A XL5002 ==Ceranic ¥,
2-75; 250V SOP-8L E;SpEéi?SiO !
SW—441 L1 3
I START 2.2mh/0.5A
D1B 1N4007
QL 13001 gREG - %sw cout © h 4 <
S S o S
CmB—? 1l 2.2uf T v
4.7ufy250v Ceramic D2| MURS260
i i i ILED=0.1V/RCS R
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) lout(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) lout(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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XLSEM | Datasheet

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

[3] Typical Application Circuit without electrolytic capacitor solution & with

Linear Dimming Function
RCS For Qutput LED Constant Current & LED Short Protection

FUSE 14
DZ1 D3 C2 R3 & R4 For Output LED Open Protection
AC ED1 MBGS R5A/B RW DZ2 & RW for Linear Dimming
85V 265V N
Q . o 260yy 5 R4 10K D3 IN4007
CSPLY_o . I
L R1 R2 2
R3
15K m XL.5002 oK luf v DZ1
0.5 SOP-SL 5o
Cind CiuB , swid .
START
0. 47uF/400V] 0. 47uF/400v RCS 0.33] 2. 2mh/0. 54
CBB —— — BB 1% precision

2 7,8 Cout R5 \

3. 3uF/50V 30K a

| Ceramic 0. 5%
iz zur? D3 v

Ceramic MURS260 \

. _ . e

TLED=0. 1V/RCS
Output Series 175 * 1W LED
REB 75K
RW
R5A 20K DZ 5.1V 750K

[1] Input AC 85V 7265V Mains Supply

[2] Output Constant Current Drive Series 175 * 1W LED

[3] Support Output LED Open & Short Protection

[4] Support Without Electrolytic Capacitor Solution For
High Reliability & Performance

Figure7. XL5002 System Application for AC LED LAMP with Dimming (1W ~ 5W)
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XL5002

Package Information

SOP8 Package Mechanical Dimensions

SOIC-8

4 700(0.185)
5.100(0.201)

1.350(0.053)

1.270(0.050) |
TYP ! '

0.100(0.004)

0.300(0.012) Q
o
=1
(]
(V]
1 H'H A £
i o
1.000(0.039) |
S | N RS | ngEJ1UEI
! 10.157)
™y :
S L
H H'H !
B 0.190(0.007) %
0.510(0.020) -

0.900(0.035)

1.750(0.069)

Unit: mm(inch)

0.32000.013)

A
Ao

mllL[r_:J

5.800(0.228)
6.200(0.244)

¢ 0.800(0.031)

0.200(0.008)

R0.150(0.008)

0.450(0.017)
0.800(0.031)
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