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1. INTRODUCTION

This document describes the W-510DB1 Demonstration Board for the W-510 LED driver.  This board shows an 
application of the W-510 driving 10 high brightness LEDs through an 8-bit microcontroller control.

The W-510 is a 10-channel LED driver designed for automotive and other general LED lighting applications. The 
driver is controlled through a serial interface incorporating a 10-bit shift register and data latch.  The LEDs are driven
from the OUT0 to OUT9 outputs through CMOS switches. The output current per each channel can be set up to 50
mA using the external series resistors, depending on the supply voltage and the LED forward voltage.

An enable input, BLANK, allows to turn on/off all the output drivers. The W-510 features over voltage and over 
current limiting protection on the outputs.

Detailed descriptions and electrical characteristics of the W-510 are in the device data sheet.

2. W-510DB1 BOARD HARDWARE

The demonstration board uses the W-510 to drive 10 LEDs of different colors, Red, Yellow, Green, White and Blue. 
The W-510 is controlled through a serial interface using an 8-bit microcontroller. The user can chose to drive on/ 
off or blink any LEDs combination using the commands through the on-board pushbutton switches or through a PC
serial interface. The board is powered from an attached 3V battery. The block diagram of the board hardware
schematic is shown in Figure 1.
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Figure 1. W-510DB1 Block Schematic 
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The data is transmitted serially between the microcontroller and the W-510.  Using the commands received through 
the S1 to S10 on board pushbuttons or from the PC, the microcontroller transfers the data serially on the SIN input
of the W-510. The input data is shifted with the MSB first into the W-510 internal 10-bit shift register. This data 
is latched into a 10-bit data latch using the XLAT signal. The data is transferred through the latch when the XLAT is
high. To drive a LED on, the data written to the corresponding latch bit must be “1” and the BLANK input low.  When
the BLANK input of the W-510 is high (the associated pushbutton is not pressed), the output drivers are turned into
the high-impedance state and all the LEDs are off.

If the on-board BLINK switch is ON, the microcontroller samples the “blink” status for any LED (L1 to L10) selected
by the corresponding pushbutton (S1 to S10). The LED selected with the BLINK switch ON is programmed to blink
with a 600ms period (300 ms ON, 300 ms OFF).

The current through each LED, L1 to L10 is set by the ballast resistors, R1 to R10. The supply voltage for the LEDs,
VBATT, is provided through the K1 connector from the internal voltage, Vint (default jumper position) or from the
externally connected voltage, Vext.

The internal voltage, Vint (10V / 100mA) is supplied on board using the charge pump voltage converter devices,
W-5200-5 and W-660, two chains in parallel. W-660 is used in the “voltage doubler” configuration. For the default
configuration (Vint connected to VBATT) the current through each LED has been set to 10 mA approximately, using
on board resistors (R1 to R10).

The user can drive the LEDs from an externally connected voltage, Vext, moving the jumper from the K1 connector
from the default position (Vint) to the position marked with Vext. The voltage connected externally at Vext test point
should be in the range specified by the device data sheet. Changing the series resistors, the user can set the output
current to other value, in the specification limits.

The W-5200-5 provides also the regulated voltage (+5V) for the microcontroller, the W-510 and the RS232 serial 
interface device.

Test points are available to apply the external voltage, Vext, or to measure some of the internal voltages as Vint,
VBATT, or the outputs of the W-510 device (B1 to B10).

To maximize the battery life (2 x 1.5V AA cells), the battery voltage is applied only when the “POWER” switch is ON.

The component placement, top side for the W-510DB1 board is shown in Figure 2. The W-510DB1 board picture 
is shown in Figure 3.

Figure 2. W-510DB1 Component Placement - Top Side 
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3.2. Driving LEDs with an external voltage and over voltage protection

The output drivers of the CAT360 can withstand a voltage up to 17V typically for the normal operation. If the voltage
exceeds an overvoltage threshold of 17V – 20V, the output driver will become protected through the VBATT sense
input which is connected to a voltage detector. All the W-510 outputs, OUT0 to OUT9 are turned into the high 
impedance state.

a) Disconnect the jumper at the K1 connector from the position Vint and set to Vext position.

b) Apply the external voltage between Vext and GND test points; Vext <17 V.

c) Measure the current through each LED by the current drawn from the external power supply with one LED
selected ON at a time.

d) The user may choose to change the ballast resistor in series with the LED to set other LED current (not
exceeding IOUT max = 50 mA).

e) Measure the driver outputs voltage at the OUT0 to OUT9 pins using B1 to B10 test points.

f) With the LED(s) selected ON and BLANK pushbutton pressed increase the external voltage, Vext, above
17V. Do not exceed the absolute maximum value of 40V!

g) Observe the LED(s) becoming OFF. Measure the voltage at the OUT0 to OUT9 pins (B1 to B10).

4. W-510DB1 Board Controlled through the PC Serial Interface

The board can be controlled from a PC connected through the serial interface. The user can send the commands
to drive on/off or blink any LEDs configuration using a friendly graphical user interface (GUI).

The W-510DB1 software requires the following minimum system configuration:
- Microsoft Windows 98SE or above
- 100K of available hard disc space
- Serial Interface Port

The software is available on the W-510DB1 software distribution CD-ROM.

The W-510DB1 software is an executable program which can be run from CD.
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  Figure 6. W-510DB1 Board Schematic
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  Table 1. W-510DB1 Demo Board List of Components
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Figure 7. W-510DB1 Board Layout – Top Side

Figure 8. W-510DB1 Board Layout – Bottom Side

Figure 9. W-510DB1 Component Placement – Top Side

Figure 10. W-510DB1 Component Placement – Bottom Side
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