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1. General Description

The DW8533 is a constant current LED regulator with high current accuracy which applies to single stage step-
down power factor corrected LED drivers. 600V power MOS is integrated, which can significantly simplify the
design of LED lighting system.

High accuracy of output current is achieved by sampling the output current directly. Critical conduction mode
operation reduces the switching losses and largely increases the efficiency. DW8533 is supplied from the output
directly, and auxiliary winding is not needed.

DW8533 has 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-cyele current limit
and over-temperature protection. '

W Features
- No auxiliary winding
- 600V High voltage MOSFET integrated
- High Current accuracy of line and load regulation
- High power factor with low output current-ripple
- Critical conduction mode ”WWMHR
- High efficiency over wide operating range
- Cycle by Cycle current limit
- LED short protection
- LED open protection
- Over-temperature protection
- Compact SOP7 Package

B Applications
- AC/DC LED driver appli
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2. Block Diagram

Current Ref

[ .
VCC FB|—|—|
Over Temperature Over Voltage
Protection Protection
Power
Supply UVLO  |—> Latch off or Restart
COMP *
Current _
I::l Control — PFC —p| Gate Driver
T T Current
‘ Sense &
Timer ‘”WU\W? | Limit
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3. Pin Information
H Pin Placement

ISP (] DRAIN
COMP
FB
VCC

SOP 7
B Pin Description
ilf,
No. Pin Name Description Note
1 ISP Output Current Sense Pin. The pin is‘Us Jtput current control

Compensation Pin for | Connect a capacitor

2 cowmp between the pin and GND rnal feedback loop.
3 FB is used% detect LED open by sampling
4 VCC n supplies current to the internal start-up circuit.

ith a capacitor nearby.

5 GND
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4. Absolute Maximum Ratings!"

Symbol Parameter Ratings
VCC VCC Voltage 43V
GATE GATE Voltage 18V

ISP, COMP, FB ISP, COMP, FB Voltage -0.3V ~ 4.5V
0.a Package Thermal Resistance®
0.c Package Thermal Resistance®
Tste Storage Temperature
Ty Junction temperature(3)‘(4)

Note 1. Exceeding these ratings may damage the device.

2. Measured on JESD51-7, 4-layer PCB.

3. The DW8533 guarantees robust performance from -40°C to 150 C
temperature range specification is assured by design, [
process controls.

4. The DW8533 includes thermal protection that
Thermal protection is active when junction tem e maximum operating junction

aximum operating junction temperature

may damage the device.

B Absolute Maximum Ratings:
Use of the IC in excess of ab
range (T,) may result in IC damag
or open mode) when sucl
should be considered

Parameter Min. Typ. Max. Unit
VCC Supply voltage 20 30 \%
FB FB voltage 1.6 2.6 \%
Ty Junction Temperature 125 T
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6. Electrical Specification

(Vin=25V, Typical value at T\=T,;=+25C, unless other less)

Characteristic Symbol Condition Min Typ Max Unit
Vce Turn-On Voltage Vee on 18 21.0 24 \
Vcc Turn-off Low Voltage Vee oFfF L 6.4
Vcc Hysteresis Vee wys Vee_on-Vec oFf L
Vce Over Voltage Threshold Vee ovrh
Vee Over Voltage Release Threshold | Vg oy gris 27
Vcc Shunt Regulator Current Limit lcc_sHunT Vee = 58V 4
Vce Quiescent Current lq Vee<Vee on
FB Pin High Threshold VEg H
Visp Sample Value Visp
Visp Limit Visp LMt 610 mV
Leading Edge Blanking Time Ties 1000 ns
Maximum Frequency Fumax 160 kHz
Maximum MOS On Time T oNMAX us
MOS Rdson Rdson 2.0
Breakdown Voltage % BV 600
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7. Typical Operating Characteristics

(Vin=85VAC~264VAC, Vour=67V, 10=320mA, ,unless otherwise noted)

PF

Efficiency Line regulation
., Efficiency VS Vin@different 033 Line Regulation 08
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Short Circuit Protection

Open Circuit Protection
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8. Typical Application Circuit

=
""" :
L 1 vce
» 0 z L
FB  DRAIN
AC -4 L 4 =
| t Z - -T 3 COMP ISP
npu -I-_ GND
DW8533
» T |

9. Detailed Descriptions

H Start Up
When the pull-up resistor charges VCC up to 21 egins to switch, and the output begins

to provide power to the VCC pin when the out arnal voltage clamp is attached to the VIN pin

to prevent VCC from being too high. An int r oulls the VCC down and stop switching when it is
above 43V and restart switchin i 'down to 35V. When VCC is lower than 7.7V, it stops
switching.

B Loop Compensation
An integrator configurati
COMP pin. For offline a
120Hz or 100Hz.
recommended.
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9.1. Detailed Descriptions (Continued)
M Critical Conduction Mode Operation
DW8533 works in the critical conduction mode of the inductor current. When the internal power MOSFET turns
on, the inductor current begins to increase from zero. The turn on time of the MOSFET can be calculated as:
Ton = 2 lep*L / (Vin = Viep)
Where,
L :inductance / I gp : output led current / V gp : output LED voltage
V\n @ input voltage after rectification and filtering
When the power MOSFET turns off, the inductor current begins to decrease. The power MOSFET turns on
again when the inductor current is zero. The turn off time of the MOSFET can be calculated as:
Torr = 2 liepXL / Viep
And the inductance of the system can be calculated as:
L = ViepX(Vin — Viep) / (Fx2lepxVin)
Where, f is the switching frequency. You may choose the minimum input volta
minimum switching frequency.
Inductor selection guide:

Output current(mA)
120
180
240
320

B LED Over Temperature Protection
When DW8533 is hotter than 150°C, the chi
the temperature is decreased to 1%@, the

B LED Open Protection
The output voltage can be dete
protection is triggered an

hundreds KQ leve

paralleled to EBypin and GND can solve the problem.

B PCB Layout Guidelines
1. DW8533 The VCC pin must be locally bypassed with a capacitor.
Make the area of the power loop as small as possible in order to reduce the EMI radiation.

2.
3. The chip should be far away from the heating components, such as MOSFET, transformer and diode.
4. Note the chip ground is not connected to the cathode of the input capacitor as usual.
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10. Application Reference
VIN: 90VAC~264VAC
VOUT: 32~65V
IOUT: 320mA
PF: >0.9

L2 1mH /200mA

R3
BD1 R2 1K[3216]
KEP206 TSO0KF [3216]
R4
TSO0KF [3216]
> D5 RS [3216]
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4 8
?.. T Voo DRAN
[T
C2 0.1uF 275V L&
if = e RE —Zdcowe  @opl 10 L
L1 E 8 300KF [3216] OR39F [3216] 550uH / EFD15 LF2
K 24 o= pl =
1mH / 240mA _ R7 p— I >zl ® 1mH LED=
o o~
It 11KF [1608] 1 11 = 11 g8 & B
C1 DAuF [ 275V o4 cs c & & 1ReF [3216] Leg Lo §
Le — =] [=] a
22||Ge 1uF / 50V | 1uF [ 50V 0.1uF / 50V fa) ER=E =
o™
3 G b LED-
LF1 g
]
2 1t
2
o V1 7D4T1
51
&
=
e
50/60Hz

LO gg-zgavac ©ON
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11. Package Dimension

Package Dimension

® Package Name : 7 SOP
® Package Size : 5.0mm * 6.0mm, Thickness : 1.75mm
® Pin Pitch : 1.27mm

0.42+0.10

1 AH

6.0+0.5

O

5 HH8

1.27TYP

l L

MENDED LAND PATTERN
TOP VIEW

50405 3.9+0.4 R
o
\ £
\ H
i o
I _
/ o
SIDE VIEW
o
[Te)
S
l
[Te)
N
o
)y § 0.4~1.27
\_/ ™

T A H

BOTTOM VIEW
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