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1 System Description

Mobile phones, smart watches, smart ID tags, and e-cigarettes are compact-sized products that benefit
from vivid LED animation to catch the consumer's eye. This reference design is an ultra-small RGB LED
animation solution for battery-powered applications that makes vivid lighting patterns on a 2-cm? PCB
board. The design uses a minimal MCU resource to keep the target design within the limited PCB size.
The LP5523 device, a 9-channel RGB or white-LED driver with internal program memory and integrated
charge pump, is used to drive 3 RGB LED modules with constant-current control and to run the various
lighting patterns autonomously. In this reference design the MSP430FR2111 device loads the engine code
to the LP5523 device after power on.

1.1 Key System Specifications

% 1. Key System Specifications

PARAMETER

SPECIFICATIONS

Input voltage range

27Vto55V

Output current

17.5 mA/channel

LED number

3 RGB modules

LED type

ASMT-YTC2-0AA02

Lighting pattern style

3

2 System Overview

2.1 Block Diagram

K 1. TIDA-050013 Block Diagram
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2.2

2.3

23.1

2.3.2

Design Considerations

In this reference design, the MSP430FR2111 device loads the engine code to LP5523 device after power
on. The LP5523 device, a 9-channel RGB or white-LED driver with internal program memory and
integrated charge pump, is used to drive 3 RGB LED modules with constant-current control and to run the
various lighting patterns autonomously. The MSP430FR2111 MCU communicates with the LP5523 device
through the 1°C protocol which is simulated by 2 GPIOs. The LP5523 device only needs a minimum
number of components. The SCL and SDA lines must each have a pullup resistor placed somewhere on
the line. In typical applications, values of 1.8 kQ to 4.7 kQ, with 4.7 kQ used here. Other values can be
used, depending on the bus capacitance, 1/0 voltage, and the desired communication speed. For the
VOUT and VDD capacitors, see AN-2227 LP5523 Evaluation Kit for the process of obtaining the selected
value, which is 1 pF.

Highlighted Products

The following highlighted products are used in this reference design. The key features for selecting the
devices for this reference design are outlined in the following subsections. For the complete details of the
highlighted devices, see their respective product data sheets.

LP5523 Nine-Channel RGB- and White-LED Driver With Internal Program Memory and Integrated
Charge Pump — DSBGA Package

The LP5523 device is a 9-channel LED driver designed to produce lighting effects for mobile devices. A
high-efficiency charge pump enables LED driving over the full Lithium-ion battery voltage range. The
device is equipped with an internal program memory, which allows operation without processor control.

The LP5523 device maintains excellent efficiency over a wide operating range by autonomously selecting
the best charge-pump gain based on LED forward voltage requirements. The LP5523 device is able to
automatically enter power-save mode when LED outputs are not active, thus lowering idle current
consumption down to 10 pA (typical).

The LP5523 device has an I1°C-compatible control interface with four pin-selectable addresses. The device
has a flexible general-purpose output (GPO), which can be used as a digital control pin for other devices.
The INT pin can be used to notify the processor when a lighting sequence has ended (interrupt function).
Also, the device has a trigger input interface, which allows synchronization, for example, between multiple
LP5523 devices.

The device requires only four small, low-cost ceramic capacitors. The LP5523 device is available in a tiny
25-pin DSBGA package (0.4-mm pitch).

MSP430FR2111 16-MHz Ultra-low-Power Microcontroller With 4 KB FRAM, 1 KB SRAM, 12 IOs,
and 8-Ch 10-Bit ADC

The MSP430FR2000 and MSP430FR21xx devices are part of the MSP430™ microcontroller (MCU)
value-line sensing portfolio. This ultra-low-power, low-cost MCU family offers memory sizes from 0.5 KB to
4 KB of FRAM unified memory with several package options including a small 3-mm x 3-mm VQFN
package. The architecture, FRAM, and integrated peripherals, combined with extensive low-power modes,
are optimized to achieve extended battery life in portable, battery-powered sensing applications. The
MSP430FR2000 and MSP430FR21xx devices offer a migration path for 8-bit designs to gain additional
features and functionality from peripheral integration and the data-logging and low-power benefits of
FRAM.
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Additionally, existing designs using MSP430G2x MCUs can migrate to the MSP430FR2000 and
MSP430F21xx family to increase performance and get the benefits of FRAM. The MSP430FR2000 and
MSP430FR21xx MCUs feature a powerful 16-bit RISC CPU, 16-bit registers, and a constant generator
that contribute to maximum code efficiency. The digitally controlled oscillator (DCO) also allows the device
to wake up from low-power modes to active mode typically in less than 10 ps. The feature set of this MCU

can meet the needs of many applications ranging from appliance battery packs and battery monitoring to
smoke detectors and fithess accessories.
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2.4 System Design Theory

One LP5523 device is used to drive 3 RGB LED modules with constant-current control. The

MSP430FR2111 device loads the engine code to the LP5523 device after power on and enters the power-

save mode. Then the LP5523 device runs the various lighting patterns autonomously.

24.1 System Schemat

ics

[%] 2 and [¥] 3 show the schematics for the LED driver board and LED load board, respectively.

2. LED Driver Board Schematic
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3. LED Load Board Schematic

Copyright © 2018, Texas Instruments Incorporated

(I.)(I.)OOOOOOOI'_'I F

JAJUB637—-November 2018

TIDUEE7 FHaRIR — Fi OIFERCE K} hitp:/iwww-s.ti.com/sc/techlit/ TIDUEE7

Ny T UBREY T 7Y o —a OB /NIRGB LED 7 =A—3 g2« a2 —2a D

Copyright © 2018, Texas Instruments Incorporated

V77 R FH A


http://www.tij.co.jp
http://www-s.ti.com/sc/techlit/TIDUEE7.pdf

13 TEXAS
INSTRUMENTS

System Overview Www.tij.co.jp

2.4.2 Detailed Design Procedure

To begin the design process, one must decide on a few parameters. The designer must know the
following:

e Current of each LED
» LED board layout map
e Lighting pattern

2.4.2.1 LED Current

The maximum current of each LED is 25.5 mA.

2422 LED Board Layout Map

Three RGB LED modules are placed in a straight line on the PCB board.

2.4.2.3 Lighting Pattern Design

Firstly, define the LED mapping in the beginning of the engine coding as shown below.

; This is a demo for the multicolor breathing. ; This demo to displays a slow ramp of ; all 3
colors for each tri-
color LED ENG1: dw 0000000100010001b ; ENG2: dw 0000000010001100b ; ENG3: dw 0000000001100010b ;
rowl: dw 0000000001001001b ;Map B LED = D1,D4,D7 on the eval. board. row2: dw 0000000010010010b
;Map G LED = D2,D5,D8 on the eval. board. row3: dw 0000000100100100b ;Map R LED = D3,D6,D9 on the
eval. board. row4: dw 0000000011011011b ;Map B LED = D1,D2 on the eval. board. row5: dw
0000000110110110b ;Map G LED = D2,D3 on the eval. board. row6: dw 0000000101101101b ;Map R LED =
D1,D3 on the eval. board. row7: dw 0000000111111111b ;Map all LEDs on the eval. board.

2.4.2.3.1 Breathing

During the breathing pattern, all LEDs fade in and out as the same color at the same rate. The sample
code is as follows:

-segment programl mux_map_addr row7 set_pwm O loopl_O: mux_map_start rowl ;Map the first LED.
mux_ld_end row7 ;End address of the mapping data table. loopl: ramp 2, 200 ;Increase PWM 0O-
>PWM200 in 2 second. ramp 2, -255 ;Decrease PWM 200-
>0% in 2 seconds. wait 0.4 ;Wait for 0.4 seconds. ramp 2, 200 ;Increase PWM O-
>PWM200 in 2 second. ramp 2, -255 ;Decrease PWM 200-
>0% in 2 seconds. wait 0.4 ;Wait for 0.4 seconds. mux_map_next ;Set the next row active in the
mapping table. branch 6,loopl ;Loop 6 time mux_map_addr rowl ramp 1.5, 200 ;Increase PWM O-
>PWM200 in 1.5 second. wait 0.4 ;Wait for 0.4 seconds. wait 0.4 ;Wait for 0.4 seconds.
mux_map_addr row2 ramp 3, 200 ;Increase PWM 0->PWM200 in 3 second. ramp 3, -255 ;Decrease PWM 200-
>0% in 3 seconds. ramp 3, 200 ;Increase PWM 0->PWM200 in 3 second. ramp 3, -255 ;Decrease PWM 200-
>0% in 3 seconds. mux_map_addr rowl ramp 1.5, -255 ;Decrease PWM 100->0% in 1.5 seconds. mux_clr

2.42.3.2 Mixer

This is sample code to display a slow ramp of all 3 colors for each tri-color LED.

trigger s{2|3} loop2: mux_map_addr ENG1 ramp 2, 255 ramp 2, -255 ramp 2, -

255 branch 6, loop2 rst .segment program2 trigger w{l} loop3: mux_map_addr ENG2 ramp 2, -
255 ramp 2, 255 ramp 2, -

255 branch 6, loop3 rst .segment program3 trigger w{l} loop4: mux_map_addr ENG3 ramp 2, -
255 ramp 2, -255 ramp 2, 255 branch 6, loop4 rst

2.4.2.3.3 Other

For instructions on how to design your own custom lighting pattern, see LP5523 Nine-Channel RGB- and
White-LED Driver With Internal Program Memory and Integrated Charge Pump — DSBGA Package.
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243 Uploading The Program to SRAM

The compile tool (Lasm.exe) can be downloaded from the LP5523 Evaluation Software package on the
product folder. The command window or GUI can be used to compile the .scr file. After the compiling, a
.hex file appears in the same folder as the .scr file.

01 09 00 64 00 92 00 15 00 2A 01 CO 00 3F 01 EA 01 D5 01 FF 9F 89 40 00 9C 03 9C 89 28 C8 21 FF
74 00 28 C8 21 FF 74 00 9D 80 A3 04 9F 83 1E C8 74 00 74 00 9F 84 3E C8 31 FF 3E C8 31 FF 9F 83
19 FF 9D 00 EO OC 9F 80 20 FF 21 FF 21 FF A3 19 00 00 EO 80 9F 81 21 FF 20 FF 21 FF A3 01 00 00
EO 80 9F 82 21 FF 21 FF 20 FF A3 01 00 00 00 OO 00 00O 00 00O OO 00 OO 00O OO OO OO OO 00 OO 00 OO0
00 00 00 00 00 00 00 OO 00 OO 00 OO OO OO OO 00 OO 00 OO OO OO OO OO OO 00 OO 00 OO 00 00 00 00
00 00 00 00 00O 00 00 OO 00 OO 00 OO OO OO OO 00 OO 00 OO 00O OO OO 00O OO 00O OO 00 OO OO OO 00 00 @
OA programl @ 29 program2 @ 30 program3

Then, copy the .hex file to the array table and upload the data to the SRAM by the below coding.

uint8_t WR_ENGINE_LOAD[2] = {0X01,LP5523 LOAD_ENG1|LP5523_LOAD_ENG2|LP5523 LOAD_ENG3}; uint8_t
WR_ENGINE_STARTADD[4] = {0X4C,0x0A,0x29,0x30}; uint8_t WR_ENGINE_SRAMP1D[2] = {0x4f,0x00};

uint8_t WR_ENGINE_SRAMP2D[2] = {Ox4f,0x01}; uint8_t WR_ENGINE_SRAMP3D[2] = {O0x4f,0x02}; uint8_t
WR_ENGINE_SRAMP4D[2] = {O0x4f,0x03}; uint8_t WR_ENGINE_SRAMP5D[2] = {0x4f,0x04}; uint8_t
WR_ENGINE_SRAMP6D[2] = {0x4f,0x05}; uint8_t WR_ENGINE_SRAMP1[33] =
{0x50,0x01,0x09,0x00,0x64,0x00,0x92,0x00,0x15,0x00,0x2A,0x01,0xC0O,0x00,0x3F,0x01,0xEA,0x01,0xD5, 0x
01,0xFF,0x9F,0x89,0x40,0x00,0x9C,0x03,0x9C,0x89,0x28,0xC8,0x21,0xFF}; uint8_t
WR_ENGINE_SRAMP2[33] =
{0x50,0x74,0x00,0x28,0xC8,0x21,0xFF,0x74,0x00,0x9D,0x80,0xA3,0x04 ,0x9F,0x83,0x1E,0xC8,0x74,0x00, 0x
74,0x00,0x9F,0x84,0x3E,0xC8,0x31,0xFF,0x3E,0xC8,0x31,0xFF,0x9F,0x83}; uint8_t
WR_ENGINE_SRAMP3[33] =
{0x50,0x19,0xFF,0x9D, 0x00,0xE0,0x0C, 0x9F ,0x80,0x20,0xFF,0x21,0xFF,0x21,0xFF,0xA3,0x19,0x00,0x00, 0x
EO,0x80,0x9F,0x81,0x21,0xFF,0x20,0xFF,0x21,0xFF,0xA3,0x01,0x00,0x00}; uint8_t
WR_ENGINE_SRAMP4[33] =
{0x50,0xE0,0x80,0x9F,0x82,0%x21,0xFF,0x21,0xFF,0x20,0xFF,0xA3,0x01,0x00,0x00,0x00,0x00,0x00,0x00, 0x
00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00}; uint8_t
WR_ENGINE_SRAMP5[33] =
{0x50,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00, 0x
00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00}; uint8_t
WR_ENGINE_SRAMP6[33] =
{0x50,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00, 0x
00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00}; uint8_t WR_ENGINE_HOLD[2] =
{0x01,0x00|LP5523_ENABLE}; uint8_t WR_ENGINE_RUN[2] = {0x01,0x2A}; uint8_t WR_ENGINE_EXEC[2] =
{0x00,0x2A|LP5523_ENABLE};
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3 Hardware, Software, Testing Requirements, and Test Results
3.1 Required Hardware and Software
The hardware boards include one LED driver board and one LED load board, and the two boards are
connected with the flexible flat cable.
3.1.1 Hardware
The following hardware is required for the testing.
» A personal computer with Windows® OS
e A 3.3-V dc power supply
e  An MSP430RF2311 LaunchPad™
After downloading the firmware from the TIDA-0510013 product folder, connect a 3.3-V dc supply to the
LED board input connector (VIN pad). Then use the USB port to load the firmware to the MSP430RF2111
device with the MSP430RF2311 LaunchPad development kit through the Code Composer Studio™
integrated development environment (IDE). Then the LED driver and LED load boards can run the pattern.
3.1.2 Software
Install the Code Composer Studio (IDE) in the PC.
8 NS FYRRE)T 7V o — a2 HOM/INERGB LED 7 =A— g2 - Y 2—3 220 JAJU637—November 2018

V7 7L R T
TIDUEE7 FHaRIR — Fi OIFERCE K} hitp:/iwww-s.ti.com/sc/techlit/ TIDUEE7
Copyright © 2018, Texas Instruments Incorporated



http://www.tij.co.jp
http://www-s.ti.com/sc/techlit/TIDUEE7.pdf
http://www.ti.com/tool/TIDA-050013
http://www.ti.com/tool/ccstudio

13 TEXAS
INSTRUMENTS

www.tij.co.jp Hardware, Software, Testing Requirements, and Test Results

3.2 Testing and Results

3.2.1 Test Setup

Download the sample code at TIDA-050013. Open the project in the Code Composer Studio IDE and
download to the MSP430RF2111 device.

Connect the MSP430RF2311 LaunchPad development kit with the LED driver board as shown in [X] 4 and
5. Connect RST (MSP430RF2111 pin 2 on the LED driver board) with red wire to SRWTDIO
(MSP430RF2311 LaunchPad development kit). Connect TEST (MSP430RF2111 pin 1 on the LED driver
board) with orange wire to SRWTCK (MSP430RF2311 LaunchPad development kit), Connect the two
board GNDs together with blue wire and connect the two board VCCs (3.3 V) together with black wire.

[ 4. Wire Connections on The LED Driver Board
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¥ 5. Wire Connections on The MSP430RF2311 LaunchPad Development Kit

After opening the Code Composer Studio integrated development environment (IDE), load the sample
code to the MSP430FR2111. The code then runs in the MSP430FR2111.

Open the project through the Open Projects from File System drop-down menu under File.
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& 6. Open The Project Menu

¥’ workspace ¥7 - CCS Debug - Ver2 TLCS955 MSP_EXP432P401R nortos ces/main. - Code Composer Studio) L S —

File) Edit View Project Run Tools Seripts Window Help
New Alt+Shift+N» BB Quick Access || & | B
o] %
< DEen Projects from File System.. >
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E e CPU_F ((double)25e@6000)
Print Ci+P ye delay us(x) _delay_cycles((long)(CPU_F*(double)x/1060000.0))
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e RFRESH O @
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2 :Rzln,syv Jz(,Masm;lna. < (IDAOS..] e DSPRPTE @
3 2111 _swi2c_master.c [TIDAOS0011FW] e DSPRPT 1 1
4 FR2111 SWI2C Master mainc [FR2111] ed char key_flag;
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: ox7f,0x7f,0x7f, //G5RE,65G0,G560
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TLC6946 EVM Code B Console LB A (2 i Problems $ Terminal @ Internal Web Browser + Search e L
# V2TLC59116._iZc_master_w_multibyte-master_code No consoles to display at this time, No search results available. Start a search from the search dialo
5 Ver2 TLC5955 MSP_EXP412P401R nortos_ccs
& Vers2_TLC5947_ MSP_EXPA32P401R nortos_ces
‘ w »
{5 TIDAOSO0LIFW
- =E %
3 UL R L > L it - Ripwiyw Quick Access | B
[t Project Explorer & = =}
5 0904 Ip5569.i2¢_master w_mulibyte-master_code
 blinkled mspa32p401r MSP_EXPA32P401R nortos = _——
% CH 0904 Ip5569_iZc_master w_multibyte-master c S¥ Import Projects from File System or Archive =
& code
i il it i ly ¥ B
8 Comy o £ D608 K556 136 pmastie i Import Projects from File System or Archive Disassembly :
 2¢ master w_multibyte multislave-master_code I This wizard analyzes the content of your folder or archive fle to find projects and impart them in the IDE. debug contest I
& 2emasterexamplel_MSP_EXPA32P401R tirtos ccs -
LP5024_Ring_Demo_16LEDs Import source: C\Users\a0222528\workspace v\TIDAOS0013FW. - Directory... [ Archive,.
IpS523 i2¢ master w_multibyte-master code MSP !
& 1P5569 demo type filter taxt Select All
Gl s ok
2 1p5569_2¢_master_w_multibyte-master_code MSP older Import as S
5 TIDA-01586 v1 | TIDAQS00LIFW Edlipse project
& TIDAO1067_BLE Peripheral App 1 0f 1 selected
& TIDAO1067 BLE_Peripheral Stack Hide already open projects
TIDAO1067-SmartDamper v1.00
 1irtos_builds MSP_EXPA32PAD1IR release ccs P e R
{5 TLC59116, 120 master w_multibyte-master code M B bt o o
& TLC5951 Sample Code e e e prerd oaites
2 71C5951 Sample_Code Working Sets
2 TLC6946_EVM Code
{# V2TLCS9116 i2c_master w_multibyte-master_code Add project to working sets
5 Ver2_TLCS955 MSP_EXP432PA0IR nortas_ccs - select
& Vers2_TLC5947_MSP_EXPA32PA0IR nortos_ccs
@ < Back Finish Cancel 7
 Console 74 — — = =

No consoles to display at this time.

No search results available. Start a search from the search disloa..

4 [ B
Qitems selected

JAJU637—-November 2018 N T YEREN T 7 or—a O /NERGB LED 7 =X—3g2 V2 —2adD 11
Y7 7L Ze T
TIDUEE7 BRI — SO SGERTE L hitp:/iwww-s.ti.com/sc/techlit/ TIDUEE7
Copyright © 2018, Texas Instruments Incorporated


http://www.tij.co.jp
http://www-s.ti.com/sc/techlit/TIDUEE7.pdf

13 TEXAS
INSTRUMENTS

Hardware, Software, Testing Requirements, and Test Results www.tij.co.jp

Click the Debug button to load the firmware to the MSP430FR2111 device.

8. Using Debug to Load The Program

¥4 workspace_v7 - €CS Debug - TIDABS0013FW/FR2111_SW_I2C_Master_mainc - Code Composer Studio _ T
File Edit View Project Run Tools Scripts Window Help

H i . Bigoa e &4~ g = B
i Project Explorer = "5 % Debug = e
0904 p5569 i2c master w_multibyte-master code De b ug
© blinkled_mspd32p401r_MSP_EXPA32P401R nortos
1% CH 0904 Ip5569._i2¢_master_w_multibyte-master ¢
. 4 FR2111 SW._I2C Master main.c U7 = Disassembly e
& Copy of CH 0904 InS560 2 master w multioyte- %" ooa i gep = = et
W i2c_master_w_multibyte_multislave-master_code_ W Copyright (c) 2016, Texas Instruments Incorporated =| | Nodebug context
2 i2cmasterexample]_MSP_EXP432P401R tirtos_ccs All rights reserved =
{8 LP5024 Ring Demo_16LEDs .
 1p5523.i2c master.-w_multibyte-master.code. MSP Redistribution and use i and binary forms, with or without
modification, are perm ided that the following canditions
P5569_demo e et 2
5569 i2c master w_multibyte-master code MSP
# TIDA-01586.v1 * Redistributions of source code must retain the above copyright
£ TIDAO1067 BLE Peripheral App notice, this list of conditions and the following disclaimer
# TIDA01067_BLE_Peripheral Stack &
TIDAO1067-SmartDamper v1.00
IDAOSO013FW [Active - Debug] documentation and/or other materials provided the distribution
& Binaries
@ Inckides Neither the name of Texas Instruments Incorporated nor the names of
Pt contributors may be used to endorse promote products derived
gy from this software without specific prior written permission.
e targetConfigs
& FR2111_SW._I2C_Master mainc THIS SOFTWARE IS PROV AS 15"
& fr2111 swi2c_master.c AN
# 2111 swiZe_masterh R
5 Ink_mspA30fr2111.cmd i
2 tirtos builds MSP_EXPA32P401R release ccs * EXEMPLARY, OR CONSEQU CLUDING,
TLC59116 i2c master w multibyte-master_ code M " PROCUREMENT OF SUBS GOODS OR SERVICES; LOSS OF USE, FITS;
* OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY TH ¥, - -
4 ; P
© Console & "E Y T 0 @ problems # Terminal @ Internal Web Browser # Search i v®e-en
i V2TLC59116 i2c master w_multibyte-master code No eonsoles to display at this time. No search results available. Start a search from the sea
& Ver2 TLC5955_MSP_EXP432PA0IR nortos_ccs

£ Veis2_TLC5947_MSP_EXPA32PA0IR nortos.ccs

Writable Smart Insert 1:1
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The firmware loading is completed.

9. Finishing The Program Loading

¥4 workspace_v7 - CCS Debug - TIDAOS0013FW/FR2111_SW_12C_Master_main.c - Code Composer Studio
F sject .

x
e Edit ct Run Tools Scripts  Window
= e . L i MW g bt L e Quick Access =B
 Project Explorer & =% 7T 0 % pebug it % “=0o
S 0904 [p5569_i2¢_master_w_multibyte-master code & <terminated>TIDAOS0013FW [Code Composer Studio - Device Debugging]

@ blinkled_msp432p4011 MSP_EXPAIZPA0IR nortos & TIDAOS0013FW [Code Composer Studio - Device Debugging]
5 CH 0904 [p5569_iZ¢_master_w_multibyte-master_

& code T i
= FR2111_SW_[2C_Master_miain.c 5 = Disassembly © =)
& Ce f 4 2 r it # =3 =
= Copy of CH 0904 5569 12¢ moster w_multibyte detiue (5533 RN EG2 e - . B
2 i2¢_masterw_multibyte_muttislave-mester_code define LPS523 AUN_ENGS oxe2 T r—
(& i2cmasterexample] MSP_EXPA32PA01R firtos ces 155 =
= LP5024 Ring_Demo_16LEDs
p5523_i2c_master_w_multibyte-master_code_MSP . )
i oid Software_Trim(); best DCOFTRIM value for FLL lock
il 5 #define MCLK_FREQ_MHZ 8
& p5569_i2c_master_w_multibyte-master code MSP. 1o
& TIDA-01586_v1 E oid main(void) 5 SR
=  CAUL 2 ]
# TIDAD1067_BLE_Peripheral App Lopding Prograne & = Debugtfib. 5 :
i TIDAQ1067_BLE_Peripheral_Stack
& TIDAD1067-SmartDamper.v100 uint8_t WR_Buffer_INI[2] = {| ﬂ Loading Program: C:\Users\a0222528work..._vA\TIDAGS50013FWADebug\TIDAOSO013FW.out | E|
bl e | '
# Binaries // Initialize LP5523
& Inichudes ujnts_t WR_Buffer_INI1[2] = Setting PC to entry point (T1 MSP430 USB1/MSP430) "
& Debug
= targetConfigs / Initialize LP5523 -
I lize LP5523 I badkaend
& FR2111_SW_I2C_ Master_ main.c uint8_t WR_Buffer CHON[3] = TR B
& fr2111 swidc master.c ] -
i e [Run i Backgraund| Concel || petsik>> |
T // Initislize LPS523 @ a
& Ink_msp430fr2111 cmd uints_t WR_Buffer CHIPEN[2] o s - -
@ tirtos_builds MSP_EXP432P401R refease ccs
8 TLCS9116 i2c_ master w multibyte-master code M
@ TLC5951 Sample Code // Initialize LP5523 CURRENT A
8 TLC5951 Sample Code
(5 TLC6946_EVM Code O Console cuE BEERIME Y T =0 @ piohlems PTerminal @ Intermal Web Browser ¥ Search 3 T
2 V2TLCE9116 12 master w_ multibyte-master code COT Build Console [TIDAS0013FW] No search results available: Start a search from the
(5 Ver2_TLC5955_MSP_EXPA32PA0IR nortes_ccs .
 Vers2 TLC5947 MSP EXPA3ZPA0IR nortos ces **** Build of configuration Debug for project TIDAGS@G13FW ****
"¢:\Nei\\cesv7\\utils\\bin\\gnake” -k -3 4 all -0
gmake[1]: 'TIDAGS@O13FW.out’ is up to date.
*#%% Build Finished ****
‘ it »
Wiitable Srmart Insert 162:1

Loading Program: CA\Use..013FW.out: (88%) == =

3.2.2 Test Results

All the effects appear as shown in the video on the product folder.
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4 Design Files
4.1 Schematics
To download the schematics, see the design files at TIDA-050013.
4.2 Bill of Materials
To download the bill of materials (BOM), see the design files at TIDA-050013.
4.3 PCB Layout Recommendations
Place capacitors as close as possible to the LP5523 device to minimize the current loops. External
components for the MSP430FR2111 device that are shown in the schematic must be placed as close as
possible to the respective device pins to avoid long traces, because they add additional parasitic
capacitance, inductance, and resistance on the signal. Avoid routing analog input signals close to a high-
frequency pin (for example, a high-frequency PWM), because the high-frequency switching can be
coupled into the analog signal.
4.3.1 Layout Prints
To download the layout prints, see the design files at TIDA-050013.
4.4  Altium Project
To download the Altium Designer® project files, see the design files at TIDA-050013.
45 Gerber Files
To download the Gerber files, see the design files at TIDA-050013.
4.6 Assembly Drawings
To download the assembly drawings, see the design files at TIDA-050013.
5 Software Files
To download the software files, see the design files at TIDA-050013.
6 Related Documentation
1. LP5523 Nine-Channel RGB- and White-LED Driver With Internal Program Memory and Integrated
Charge Pump — DSBGA Package
2. AN-2227 LP5523 Evaluation Kit
3. MSP430FR21xx, MSP430FR2000 Mixed-Signal Microcontrollers
6.1 AR
E2E, MSP430, LaunchPad, Code Composer Studio are trademarks of Texas Instruments.
Altium Designer is a registered trademark of Altium LLC or its affiliated companies.
Windows is a registered trademark of Microsoft Corporation.
T RTCOPMEBLOBEPEI I ENE O A E IRELET,
7 About the Author
XING SU is an application engineer at Texas Instruments for the LED Driver product group.
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