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LP55281 Overview
LP55281 is a quad RGB LED driver for handheld devices. It
can drive 4 RGB LED sets and a single fun light LED. The
boost DC-DC converter drives high current loads with high
efficiency. The RGB driver can drive individual color LEDs or
RGB LEDs powered from boost output or external supply.
Built-in audio synchronization feature allows easy control of
LP55281. Small micro SMD package or micro SMDxt pack-
age together with minimum number of external components
is a best fit for handheld devices. LP55281 has also a LED
test feature, which can be used for example in production for
checking the LED connections.

Evaluation Kit Overview
LP55281 Evaluation Kit is based on a modular system, where
the actual evaluation board is plugged on top of the PC inter-
face board. The interface operates through the USB port.

The kit supports complete functional evaluation of the circuit.
The evaluation kit consists of:

• LP55281 evaluation board

• USB interface board

• USB interface cable

• Audio cable and 3.5mm branch plug

• CD including:

— Evaluation software for PC

— LP55281 datasheet

— MicroSMD package application note AN1112

— MicroSMDxt package application note AN1412

— PCB design application note AN1149

— Evaluation kit document (this doc.)
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Figure 1. LP55281 Evaluation Board With USB Interface Board
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Evaluation Software
LP55281 evaluation software and some support files are sup-
plied on the delivery CD together with all available documen-
tation regarding the circuit. You can copy the software and the
files to your PC’s hard disk. The program and the support files
must be in the same folder. The software is started by double-
clicking its icon. The software does not require any installa-
tion.

This document describes the use of the LP55281.exe pro-
gram.

The evaluation software is organized in tabs according to the
main functions of the chip. On the left side of the tabs is shown

the whole register map of LP55281. Below the tabs are shown
the registers, which are affected by the selected tab. Both
register displays reflect immediately the changes you make
by clicking the selection boxes or sliders in the tabs. The con-
tents of the tabs should be mostly self-explanatory. One
example register settings are included in the delivery CD and
they can be loaded from the File/Open menu. You can simi-
larly save your own settings.
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Figure 2. LP55281 Evaluation Software User Interface
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COMMON TAB

30019510

Figure 3. LP55281 Common Tab
The Common Tab contains evaluation board control func-
tions. Automatic writing (Update registers immediately) is
enabled by default. It means that a write operation is done
after every mouse click. If you want to change several settings
in one or more tabs and write the register(s) after making all
the changes, you can disable automatic writing. Then after
the changes you have to initiate the register write by clicking
the right mouse key with the cursor in the Register Map area.
From the pop-up menu you can choose to write all registers
or just a selected register. The same pop-up lets you write
default values to one or all registers and read one or all reg-
isters.

Interface can be selected between I2C and SPI. For I2C there
are two addresses available, 0x4C and 0x4D. Interface port
is always USB.

The regulated voltage supplied from the USB board can be
set to 3.0 or 3.9V. The raw voltage from the USB port is 5V

and maximum current is 500mA. By changing jumper J1 on
the USB board to 5V position the raw voltage is connected
to the evaluation board and power from USB board can be
maximally used for LEDs.

USB board can measure voltages from the evaluation board.
On the LP55281 board the circuit VDDIO and the converter
output voltage VBOOST are measured. The current supplied by
the USB board to the evaluation board is measured. Mea-
surement is enabled, when the Polling interval in the Common
tab is set. Measurement results are shown on top of the win-
dow.

Device can be reset by hard reset or by soft reset. Soft reset
writes to register 0x60.

By checking the debug mode you can write or read data di-
rectly to or from addresses given in Direct Access field.
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BOOST TAB
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Figure 4. Boost Tab

Boost is enabled in this tab by checking the boost enable. The
internal active load can be enabled to eliminate pulse skipping
of the boost converter. Active load will consume some power
when the boost output current is small. It will decrease effi-

ciency at very light load conditions. Also the boost PWM
frequency and output voltage is set here. One can also enable
the Boost internal active load.
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COLOR LEDS TAB

30019514

Figure 5. Color LEDs Tab
For each RGB LED, there is its own subtab in the Color LEDs
tab. In each subtab (RGB1-4) you can enable the RGB, set
its PWM with the slider and select its current from the drop-
down menu.

The Max current selection can be used to show the required
current set resistor value for a given LED current. It doesn't
control the current in any way.

The PWM frequency can be controlled in this tab also.
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LED TEST, ALED AND AUDIO SYNCHRONIZATION TAB

30019504

Figure 6. LED Test, ALED and Audio Sync. Tab
In this tab LED test, ALED and Audio Sync. is controlled.

LED test can be done automatically with LED Auto Test by
pushing Start button. Test will go thru all the leds and indicate
if they are connected or not. LED test can be done by using
ADC also. Test is enabled by checking the Test enable box.
Desired LED is chosen from pull-down menu and value can
be read by pushing the Read ADC button. Note that LED test
will not work correctly unless the PWM of the LED under test
is 100%. Also the LED current should be at minimum.

ALED current is controlled with Current slider. Below the slid-
er is the Audio synchronization enable box, which sets the
ALED into Audio Sync. mode.

With audio synchronization controls, you can enable the Au-
tomatic Gain Control, set gain control level manually, select
Speed from pull-down menu, select DC filter between 80 Hz
or 510 Hz and set the Threshold.
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LED TEST TAB

30019505

Figure 7. LED Test Tab
In LED test tab all the LEDs are tested with one press of a
button. You can set Boost voltage, RGB 1-4 currents and
ALED current. After pressing Start, test program automati-
cally tests all the LEDs and Boost voltage. Results are dis-
played on a table with ADC code, both in HEX and in DEC,
voltages and forward voltages for the LEDs.

After performing the LED test, the device is reset and have to
be put to active mode again. Also the boost is disabled. The
RGB LEDs PWM value is set to 100%, RGB current values,
ALED current and Boost voltage are set as you have chosen.
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HISTORY TAB

30019506

Figure 8. History Tab
The History Tab records the command sequence of your ses-
sion. You can copy-paste this information to another applica-
tion if you wish.
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Evaluation Hardware
The evaluation board has the LP55281 circuit with the nec-
essary external components placed around it. Test points for
the circuit pins are on the board edges. LEDs are on the right
and left side of the board (there are places for different types
of LEDs). The power and audio connector is on the left side
of the board. Two PCB connectors make the connection to
the USB interface board or some other controller if needed.

The supply voltage VDD, ground GND and I/O-voltage VDDIO
can be connected to the green power connector. When the
USB interface is used, the VDD and VDDIO can be either sup-
plied from external power or from the USB board.

30019517

Figure 9. LP55281 Evaluation Board
The evaluation board makes possible to use the circuit in nor-
mal mode and in 7V tolerant mode. 2.8V LDO on the board
provides the VDD for the circuit in 7V tolerant mode. If 7V is
used, the 6.2V protection zener diode on the solder side of
the board should be removed.

There are jumpers on the board for connecting VBOOST to
each set of LEDs.

9 www.national.com

A
N

-1
6
3
1



USB Interface
The USB interface forms the connection between the PC and
the evaluation system. It converts the commands from PC to
I2C or SPI format. It also provides adjustable supply voltage
for the evaluation board and makes possible to measure se-
lected voltages and the input current in the evaluation board.

THE USB INTERFACE FIRMWARE

The USB interface checks for the firmware version of the USB
board when the evaluation software is started. If the firmware
needs updating, the software prompts you to allow automatic
update.

30019508

Figure 10. USB Interface Board
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Getting Started
The following instructions show how to use the LP55281 eval-
uation kit in default conditions with the USB interface board.
Please use the ESD protection (ground cable) to prevent any
unwanted damaging ESD events.

1. Check the jumpers and switches on the board.

2. Plug in the evaluation board to the USB board. Connect
the USB cable to the evaluation board and to the USB
port of your PC. When you plug in the USB board for the
first time, your operating system prompts you about “New
hardware found” and installs the USB driver. With Win95
and Win98 operating systems you have to accept the
installation and click “Next” several times as the
installation proceeds.

3. Copy the evaluation software and the support files to your
PC’s hard disk. Start the software by double-clicking its
icon.

4. Press Hardware Reset and USB Setup buttons to reset
the chip and the USB interface board.

5. Turn on the chip and the boost converter by enabling
stand-by and boost.

6. The Evaluation Kit is now ready to use and the chip can
be controlled through the PC-software.

You should disconnect the USB cable from the computer al-
ways, when plugging in or removing the evaluation board from
the interface board and also when changing the supply
jumper settings. Otherwise the USB board may stop respond-
ing.

If the USB board is not responding or the software hangs up,
press the reset button on the USB board, or disconnect the
USB cable for 5 seconds.

If the evaluation software notices that the firmware on the
USB board needs to be updated, the software can propose
automatic firmware updating. The new firmware will be in-
cluded in the evaluation kit software.
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Schematics of The Evaluation Board
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List of Main Components

Part Number QTY Value, Size,

Tolerance

Description Vendor/Type

L1 1 4.7 µH Power Inductor TDK VLF4012A-SMD

D8-D11 4  RGB 3-Color LEDs Sharp GM5WA06270A-SMD

D1 1  Zener Diode BZX84C5V6-ZENER-SOT23

D2 1  Schottky Barrier Diode Philips BAT760-SOD323

C5, C6 2 10 µF, 0805, 10% 10V Capacitor  
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