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o Technical Report

High Efficiency Switching LED Driver for High Currents LEDs
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1 Introduction

The progress made on the field of LEDs is visible almost on a day by day basis. Short time ago
the most advanced were LEDs with current at 0.350A, then in a short term 0.7A came followed by
1A devices. Nowadays even several amps LEDs are present on the market. These high currents
are increasing the requirements on the driving circuitry both on the side of efficiency and also the
features. This document presents the application board designed for 2.8A LEDs (1-3 in a series
string) focusing on easy dimming and high efficiency.

2 Description reference design

This solution is to use L6726A controller with two external mosfets for synchronous
rectification, main advantage is a very good efficiency. The future scalability for even higher
currents could be seen as another advantage. This solution is much safer concerning the border
conditions as the current limit is defined only by the mosfet selection.
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Figure 1. 2.8A LED driver based on L6726A + external mosfet
Board parameters:

Symbol Parameter Test Conditions min typ. max Unit

Vin Input voltage 8 18 V

Vout Output voltage Vin=18V 2.5 14 V

lled Qutput current 1/15/2.8 A

Analog dimming lled - OA 0 2.5 V

Dimm PWM signal Lf)w level 0 v

High level 2.8 3.3 3.8 V

Duty cycle* fdim=200Hz 0 99 %

Efficiency Vin=18V; Vout=12.6V 94.8 %

Note: * PWM signal has inverted characteristics (0% = full power)
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2.1 Current Sensing

To adapt voltage step-down regulator as a constant current source requires few external
components (an indicated in Figure 2). Basically only a sense resistor would be necessary, but that
will result in high losses on the sense resistors (feedback reference is 0.8V). When a voltage
reference TS821 is used the losses are almost three times lower.

The application depicted allows setting three different values of the output current. The

options are 1A, 1.5A and 2.8A. The outputs currents are chosen by jumper on the header P1 as
indicated in Table 1.
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Figure 2. Schematics with highlighted components for efficient current sensing

Header P1
1 92 3 Output current

" e o 1A

[m o] o 15A
m[o o] 2.8 A

Tab. 1. Nominal Output Current Settings

2.2 Dimming interface

For more advanced application, the reference design includes also an interface for dimming.
The board itself does not include any signal generator, but to keep universality with different control
schemes (analog or digital dimming) a three pin connector was built-in as depicted in Error!
Reference source not found.. 6V Vcc can serve as a supply voltage for an external PWM
generator (implemented by either the microcontroller or by comparators). The PWM pin is a
universal dimming input, working with both analog and digital dimming. Any voltage above 2.5V is
considered as a 0% power; i.e. the analog dimming works in the range from 0V to 2.5V, where 0V
(grounding the pin) results in full power. The standard 3.3V logic levels can be used as a PWM

572
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control signal for digital dimming; here the brightness is changing from 0% (full power) to 99%
(minimum power) duty cycle.

3 Realized application

The PCB layout (top and bottom side) of application displayed in schematic Figure 1 is shown in
two figures below. The two layers PCB (35um thickness of Cu) is used, when the size of the circuit
itself (including several sense resistors for different version of output current) is 40mm x 23mm.
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Figure 3. Top side
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Figure 4. Bottom side
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23 mm

' 40 mm '

Figure 3. Reference design detail

Figure 6. LED driver with PWM generator
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Figure 7. Reference design with 2.8A LED (Seoul Semiconductor P7)
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3.1 Measurement result
In figures below several tests made on the reference design can be observed.

Figure 8. Output current with 1 LED (Seoul Semiconductor P7)
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Figure 9. Dimming control curve (12V input; 1 LED output)
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Figure 10. Outputs currents variation with load change (nr. of LED in a string)
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Figure 11. Output current vs Input voltage variation (1 LED load)
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4.1 Schematic diagram

4 Appendix
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4.2 Bill of Materials

Designator | Comment | Description Footprint Value

C1 Cap Pol Polarized Capacitor (tantalum) SMD D 22uF / 25V
Cc2 Cap Ceramic Capacitor 0805 470pF

C3 Cap Ceramic Capacitor 0805 100nF

C4 Cap Pol Polarized Capacitor (tantalum) SMD A 10uF / 10V
C5 Cap Ceramic Capacitor 0805 100nF

C6 Cap Ceramic Capacitor 0805 100nF

C7 Cap Ceramic Capacitor 0805 100nF

C8 Cap Ceramic Capacitor 1812 4.7uF | 25V
C9 Cap Pol Polarized Capacitor (tantalum) SMD D 22uF / 20V
CN1 Connector | Low voltage DC power connector Dia 2.1mm
D1 V ref Voltage reference 1.225 0.5% SOT23-3 TS821B

D2 Diode Diode SMD MINI-MELF 1N4148

D3 Sh diode Shottky diode 1A 30V SMA A STPS1L30A
L1 Inductor Inductor Wurth Elektronik * 13.2x12.8 mm | 744 355 1920
ouT Header 6 | Header, 6-Pin, 90° female 1X6 2.54mm 1 x 6 pin

P1 Header 3 | Header, 3-Pin, male 1X3 2.54mm 1 x 3 pin
PWM Header 3 | Header, 3-Pin, 90° male 1X3 2.54mm 1 x 3 pin
Q1 MOSFET | Dual N-Channel MOSFET 30V 8A | SO-8 STS8DNH3LL
R1 Res Resistor SMD 1% 0805 62k

R2 Res Resistor SMD 0805 1k

R3 Res Resistor SMD 1% 0805 4k7

R4 Res Resistor SMD 0805 ak7

R5 Res Resistor SMD 1% 0805 6k8

R6 Res Resistor SMD 0805 10R

R7 Res Resistor SMD 0805 2R2

R8 Res Resistor SMD 0805 2R2

R9 Res Resistor SMD 1% 1210 O0R56

R10 Res Resistor SMD 1% 1210 OR56

R14 Res Resistor SMD 1% 1210 OR56

R15 Res Resistor SMD 1% 1210 OR3

R16 Res Resistor SMD 1% 1210 OR3

Ul V reg Positive Voltage Regulator 6V 5% | SOT-89 L78L0O6AC
u2 PWM cont | Single phase PWM controller S0O-8 L6726A

* This inductor is only recommended, minimum requirements: 9uH, 3.2 A, minimum DC

resistance
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