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ANATECH High Power LED Driver

1. General Description
The DW8520 is ideally suited for buck converter topology LED driver IC.
It includes an 9V~16V linear regulator which allows it to work from a wide range of input voltages without the
need for an external low voltage supply.
The DW8520 includes a PWM dimming input that can accept an external control signal with a duty ratio of 0-100%
and a frequency of up to a few kilohertz.
The DW8520 is available in a thermally enhanced 8 pin SOIC package.

W Features
- Buck converter topology LED drivers
- Internal Zener regulator
- Constant frequency or constant off-time operation
- Linear and PWM dimming capability
- Open loop peak current controller
- High efficiency up to 90%
- Power down to 1mA maximum
- Thermally enhanced 8-lead SOIC package
- Wide Temperature range : -40°C ~ 125°C

B Typical Application Circuit
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2. Block Diagram
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3. Pin Information

B Pin placement and IC dimension

N/C (] VREG
GND RT
cs AD
ouT PWM
8S0OIC
B Pin Description
No. Pin Name Description Note
1 NC No connection
2 GND Ground
Current Sense Pin.
3 CS Thre Maximum current is sensed by a resistor and the resulting voltage is
applied to this pin
4 ouT This is the output gate driver for external MOSFET
PWM Dimming control Pin, Active high operates the device, If PWM function not
5 PWM used the pin must connect to VREG, When open the pin,The device dis-able by
internal pull down resistor
6 AD This pin sets the analog dimming (0~1.5V)
7 RT This pin sets the oscillator frequency
8 VREG This is input supply for all internal circuits

4. Absolute Maximum Ratings

Symbol Parameter Ratings
s VReg, to GND 17V
- CS, AD, PWM, OUT, RT -0.3to (Vres+0.3V) V
Torr Junction Temperature -35~857T
Tste Storage Temperature -55~150 C

5. Recommended Operating Condition

Symbol

Parameter Min. Typ. Max. Unit

VReG

Input Voltage Range 9 16 \Y,
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6. Electrical Specification

(Vreg=14V, unless otherwise noted. Typical values are at T,=+25TC.)

Characteristic Symbol Condition Min Typ Max Unit

Input supply voltage Vin - 9 - 16 \%
Shutdown Current Isp PWM=0V, Vrec=7V - 0.5 1 mA

Reference voltage VRT Vrec=12V 1.178 1.24 1.34 \Y

Voltage Level shift ratio in AD Pin 0AD VReg=12V - 6 -
Zener Regulator

Zener Regulation Voltage VRrec IrReg=1TMA 9 9.5 10.0 \Y
Maximum Compliance Current IREG max - - 10 mA

Vreg under voltage Lockout Threshold UvLO VReg rising 8.0 8.5 9.0 \Y,
AVRec under voltage Lockout Threshold AUVLO VReg falling - 500 - mV

PWM Dimming

Pin PWM Input Low Voltage VENL) Vreg =9V to 16V - - 1.0 \Y,

Pin PWM Input High Voltage VENH) Vrec =9V to 16V 2.4 - - \Y,

Pin PWM Pull-down Resistance Ren Vpwm =5.0V 50 100 150 KQ

Current sense Comparator

Current Sense Pull-in Threshold Voltage Ves, Ta =+25°C 288 320 352 mV
Offset Voltage for Vcon Comparator VoFFseT - -12 - 12 mV
Current Sense Blanking Interval TaLANK - 150 215 280 ns

AD=VRec
Delay to Output ToeLay Ves=Ves +50mV after - 80 - ns
TeLank
Oscillator
Oscillator Frequency fosc Rr=84kQ | 207 | 232 | 253 | KHz
Gate Driver

Gate Sourcing Current Isource Veate=0V 0.165 - - A

Gate Sinking Current Isink Veate=VRrec 0.165 - - A

Gate output rise time trisE Ceate=500pF - 30 - ns

Gate outt fall time traLL Ceate=500pF - 30 - ns
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7. Detailed Descriptions

DW8520 is DCDC converter made for ‘Buck Converter Topology’ (sensing open loop peak current). It can be able
to use not only for AC lighting application but also DC lighting application on 24V, 48V, 110V and 220V.

Dimming control

DW8520 is available for analog and PWM dimming as well.

Analog dimming can be controlled by means of AD pin or input voltage. (0V~1.5V)
Even input voltage is 0V, output current does not become OA when it comes to AD.

Switching frequency
RT sets internal switching frequency which changes according to resistance.

Frequency[kHz)] = 25 x1000
RT (kohm) + 22 (Equation 1)
Tosclus] = RT(kohm) + 22
25 (Equation 2)

DW8520 can be operated on constant frequency if resistance is connected between RT and GND. Otherwise it is
operated on constant off time when resistance is connected between RT and MOSFET GATE.

It is suitable as duty is over than 50% between input voltage and output voltage to operate constant off time.
Moreover, the off time can be stable through changing of LED or input voltage whilst frequency would be changed.

Rs

When Rs is connected between CS and GND, it can restrict the output current.
Equation Rs is as below;
320mV

Rs =
> Ipeak

laver +
(Equation 3)

For example; in maximum current 500mA
The current ripple can be estimated 30% and Rs might be about 0.5560hm.

On time ( under Duty 50% )
Equation Ton is as below;

Josc (Equation 4)
D is the ratio between Input voltage and output voltage.
If the input voltage is 17V with 1 LED, D could be 0.188.

VLED 32 o188

Vin 17 (Equation 5)

D=
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7.1. Detailed Descriptions (Continued)

When ‘fosc’is 100 kHz, Ton is as below;

Ton = w =1.88us
100%

Off time (Above Duty 50%)
Toff is as below;

Toff = 1-D
Josc (Equation 6)
When ‘fosc’is 100 kHz, Toff is as below;
1-0.188
Toff =—— =8.12us
2z 100&

L (Inductor)
An inductor is the part of essential elements for DC/DC converter.

On time
I (Vin—VLED) xTon _ 17V —=3.2V) x1.88us ~ 172yl
Ipeak 0.54x0.3 (Equation 8)
Off time
I (VLED +Vd) x Toff _ 3.2V +0.4V)x8.12us ~ 194y
Ipeak 0.54x0.3

(Equation 9)
Where VLED : LED Vf, Vd : SBD forward voltage, Ipeak : inductor current peak to peak

Rs (start resistance)

DW8520 is in need of current 0.5mA~3mA for internal zener regulator.

The available voltage is 9V~10V for internal zener regulator to operate MOSFET GATE.
Equation Rs is as below;

Vin —Vzener
Rsta=——

(Equation 10)
Where Vin : Supply voltage [V]
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8. Application Information

Tvypical Application quide
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9. Package Dimension

Package Dimension

® Package Name : 8 SOIC
® Package Size : 4.9mm * 6.0mm, Thickness : 1.52mm
® Pin Pitch : 1.27mm

(Unit : mm)
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