LP55281 Evaluation Kit

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
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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.

RGB LEDs powered from boost output or external supply.  The evaluation kit consists of:
Built-in audio synchronization feature allows easy control of ;
LP55281. Small micro SMD package or micro SMDxt pack- bZSBSiBt;rf:c?elu:é:rr:j board
age together with minimum number of external components .
is a best fit for handheld devices. LP55281 has also a LED ~ ° USB interface cable
test feature, which can be used for example in production for ¢ Audio cable and 3.5mm branch plug
checking the LED connections. * CDincluding:
— 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
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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

Common |Boost | Color LEDs | LED test, ALED and AudioSyncI LED testl Historyl

—Ewvaluation board control
[v ilpdate reqisters immediately

~Interface
&+ |12C " SPI

Interface port: 12C address
LISE | |oxaC =]
—Voltage from USB———

QREICES (@i

Polling interval for voltage and
current measurement (sec)

USE setup I
soft reset |
hard reset |

[~ Debug mode

—Direct access
Reaister Data

|00 {00

Read |
Write |

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 12C and SPI. For 12C 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

30019510

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 Vo and the converter
output voltage Vgoogr 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 ciency at very light load conditions. Also the boost PWM
internal active load can be enabled to eliminate pulse skipping frequency and output voltage is set here. One can also enable
of the boost converter. Active load will consume some power the Boost internal active load.

when the boost output current is small. It will decrease effi-
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COLOR LEDS TAB
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down menu.

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-

Figure 5. Color LEDs Tab

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.

30019514
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LED TEST, ALED AND AUDIO SYNCHRONIZATION TAB
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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

LE9L-NV

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.

Figure 7. LED Test Tab

30019505

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

AN-1631

Common | Boost | Color LEDs | LED test, ALED and AudioSync | LED test History I

Clear l

Write 12C[4C] 60 - 00
Write 12C[4C] 00 - 3F
Write 12C[4C] 01 - 3F
Write 12C[4C] 02 - 3F
YWrite 12C[4C] 03 - 3F
Write 12C[4C] 04 - 3F
Write 12C[4C] 05 - 3F
Write 12C[4C] 06 - 3F
Write 12C[4C] 07 - 3F
Write 12C[4C] 08 - 3F
Write 12C[4C] 09 - 3F
Write 12C[4C] DA - 3F
Wyrite 12C[4C] 0B - 3F
Write [2C[4C] OC - 55
YWrite 12C[4C] OF - 3F
Write 12C[4C] 11 - CF
Write 12C[4C] 12 -1F
Read [2C[4C] 13- 00
Write 12C[4C]12-10
Read [2C[4C1 13- 00

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.

30019506
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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.
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Figure 9. LP55281 Eva
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 Vpy 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.
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There are jumpers on the board for connecting Vgoogr t0
each set of LEDs.

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

AN-1631

The USB interface forms the connection between the PC and THE USB INTERFACE FIRMWARE

the evaluation system. It converts the commands from PC to The USB interface checks for the firmware version of the USB
12C or SPI format. It also provides adjustable supply voltage board when the evaluation software is started. If the firmware
for the evaluation board and makes possible to measure se- needs updating, the software prompts you to allow automatic
lected voltages and the input current in the evaluation board. update.

T,
ML_1 94V004 26

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.

Downloaded from Elcodis.com electronic components distributor

11

www.national.com

LE9L-NV


http://elcodis.com/parts/839598/LP55281RLEV.html

Jnjewayas pleog uonen|eay 18255d1 L1 aunbid4

6056100€

oresn"aoA
uSd
wO—

asn 0o —

Z1 4 9
stoun3 [ & & &

]

294
. ! o S| E W on P I x 29990000
!9 g ] 1] e T [ eTuilesl ]
w m [4} v m o> W (A} v mnm
= =31 3 vas/ss
— b 1% Fleeplivyyl 175y erplEvyy) s
GNS-VOLLIOVMSHD 3| 4] o] 9ef [R5 [u o |8 gl [ o] e [2°%] [u [0 [e
31010 2 2
9864 81v1 TEP g o 7 LI (3 1 gl oz v s 15
&
Vel °<>mO
&
1% e
i
1

-]
E,
Osl'
00—
2
&
&

a 13}

odl — © sue e 07
9@ 1} E

)
ot on LFF oer
<) asn~aoA

=
3 OO0, T R
F 5950 0R0ES O—Tomrm b 701
&
O
£ 7| o 9 syoyzyufor] o
eaAW - s [66E6E0b
n
Pl . AWSN 18755d1 x :w A_v @ pw @ ﬁ“v Q9
j i oom_._- E— | wf sv| 1| 1w TEL S LT elney
>R 55 5 9
|v1 5 o J3UA _w s m s 5 m 01700A
(%] D
3 o P 2 8 o 2
= N o [z 2
o) 6003-IWSH 7 aif53 =
7y
S - vas/ss[& ) VIS/SS
o e 0ul[Sa w5 o
o di< o ;
o Ey =
m =P i Tezssdl 2
» 7l d ov/s[7 el S =
c - > | n LSUN{ES dl LS 1S008A 0I"00A
(o] OWS-VOLLIOVMSHD e TIs/s[Ed a1 TS/S
— aea 3 - 138v[70 g2
et 0864 81V S L] N
© [ 2 ot EEE L .mmmm M w28 T
o |
= 54 - ol 05 vafos ZHWz=; 1004u0> Or0oA
1%
@ zasv[7 R 0
— 7\& o ot L] L S s = =
© dms £ § 8 8
S L B STy
&
L L B
Q o 3
L i g 1S4
g
= ;
P = o
(o] |v_.u w 4doot
» T ™7
-
'3} Nnv_u.u ON E
- — 81 182r
..nld. 6003-3WSH ey o ‘% OWS-YZT0941A - 0rgsnaoA o
HALY =
m OWS-Z-20L9d10 n Az9 sauaz L T )
) Av 1S008A 4doot ™

12

www.national.com

LE9L-NV

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/839598/LP55281RLEV.html

List of Main Components
Part Number QTy Value, Size, Description Vendor/Type

Tolerance
L1 1 4.7 yH 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 pF, 0805, 10% 10V Capacitor
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Notes

LP55281 Evaluation Ki

THE CONTENTS OF THIS DOCUMENT ARE PROVIDED IN CONNECTION WITH NATIONAL SEMICONDUCTOR CORPORATION
(“NATIONAL”) PRODUCTS. NATIONAL MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE ACCURACY
OR COMPLETENESS OF THE CONTENTS OF THIS PUBLICATION AND RESERVES THE RIGHT TO MAKE CHANGES TO
SPECIFICATIONS AND PRODUCT DESCRIPTIONS AT ANY TIME WITHOUT NOTICE. NO LICENSE, WHETHER EXPRESS,
IMPLIED, ARISING BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS
DOCUMENT.

TESTING AND OTHER QUALITY CONTROLS ARE USED TO THE EXTENT NATIONAL DEEMS NECESSARY TO SUPPORT
NATIONAL’S PRODUCT WARRANTY. EXCEPT WHERE MANDATED BY GOVERNMENT REQUIREMENTS, TESTING OF ALL
PARAMETERS OF EACH PRODUCT IS NOT NECESSARILY PERFORMED. NATIONAL ASSUMES NO LIABILITY FOR
APPLICATIONS ASSISTANCE OR BUYER PRODUCT DESIGN. BUYERS ARE RESPONSIBLE FOR THEIR PRODUCTS AND
APPLICATIONS USING NATIONAL COMPONENTS. PRIOR TO USING OR DISTRIBUTING ANY PRODUCTS THAT INCLUDE
NATIONAL COMPONENTS, BUYERS SHOULD PROVIDE ADEQUATE DESIGN, TESTING AND OPERATING SAFEGUARDS.

EXCEPT AS PROVIDED IN NATIONAL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, NATIONAL ASSUMES NO
LIABILITY WHATSOEVER, AND NATIONAL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY RELATING TO THE SALE
AND/OR USE OF NATIONAL PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR
PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY
RIGHT.

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR
SYSTEMS WITHOUT THE EXPRESS PRIOR WRITTEN APPROVAL OF THE CHIEF EXECUTIVE OFFICER AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

Life support devices or systems are devices which (a) are intended for surgical implant into the body, or (b) support or sustain life and
whose failure to perform when properly used in accordance with instructions for use provided in the labeling can be reasonably expected
to result in a significant injury to the user. A critical component is any component in a life support device or system whose failure to perform
can be reasonably expected to cause the failure of the life support device or system or to affect its safety or effectiveness.

National Semiconductor and the National Semiconductor logo are registered trademarks of National Semiconductor Corporation. All other
brand or product names may be trademarks or registered trademarks of their respective holders.
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