User's Guide

LP581X RUKA Sample Code

i3 TEXAS INSTRUMENTS

ABSTRACT

This document describes the preparation and usage of the sample code for the LP5815 device when paired with
a LP-MSPMOL1306 device. The installed code lights up the light emitting diodes (LED) on the LP5815YCHEVM
evaluation module when the setup instructions provided by Tl are followed.

The LP5815 device is a three-channel inter-integrated circuit (12C) interface red, green, and blue (RGB) LED
driver with instant blinking and autonomous animation control. The sample code can be modified to control the
LP5814, LP5814I, LP5816 and LP5817 family of devices.
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1 Introduction

The sample code showcases how to configure the LP5815 device to turn on the RGB LED on the
LP5815YCHEVM evaluation module with the LP-MSPMOL 1306 evaluation board using the 12C communication.

There are three pattern examples demonstrated in the code:

¢ LEDs on and off in manual mode
* LEDs fade in and out (breathe) in manual mode
« LEDs breathe to flash in autonomous animation mode

All three pattern examples can be implemented on LP5814, LP58141 and LP5815. As for the LP5816 and
LP5817, only the prior two pattern examples can be realized.
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2 Hardware Setup

This section describes how to set up the connections between the LP5815YCHEVM evaluation module and the
LP-MSPMOL1306 evaluation board. ltems from the following list are required to begin the evaluation:

*  Computer
« LP5815YCHEVM evaluation module
¢« LP-MSPMOL1306 evaluation board

Keep the default jumper settings on the LP-MSPMOL1306 evaluation board. The LP5815YCHEVM evaluation
module can be powered directly from the 3.3V power of the LP-MSPMOL1306 evaluation board and does not
need an external power supply. The power and 12C connections are demonstrated in Figure 2-1. The setup
procedure is as follows:

1. Remove the jumper on the J3 header on the LP5815YCHEVM evaluation module. Keep the jumpers on the
J2 and J9 headers to connect the voltage at the common collector (VCC) of the LP5815 device and the
voltage for the LED (VLED) to the same 3.3V rail.

2. Refer to Figure 2-1 to connect the GND, SCL, SDA, STAT and 3.3V ports of the LP5815YCHEVM evaluation
module to the LP-MSPMOL1306 evaluation board.

3. Connect the LP-MSPMOL 1306 evaluation board to the computer through the USB cable carried with the kit.

) For evaluation only; not FCC approved for resale.
| — SCL L SDA
Jio Jii
3U3_U2A uCC o °f OUTOfE1J4 g
n:i'feverse 32w S out1 8l J5 E
po

OUT2 =" J8

13 ULED @ GND

‘h Texas LP5815YCH EVM
INSTRUMENTS LEDO51

)
g
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Figure 2-1. Hardware Connection
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3 Software Setup

To set up the software for the LP-MSPMOL1306 LaunchPad™, please follow these steps (demonstrated in a
computer with Windows 11 OS):

1. Download and install Code Composer Studio™ .

a.
b.

Download Code Composer Studio integrated development environment (IDE) (Version = 12.5.0).
Follow the installation instructions to install Code Composer Studio. During the installation process, if
you choose the Setup type to be Custom Installation, select MSPMO 32-bit Arm Cortex-M0+ General
Purpose MCUs in Select Components, as marked with the red box in Figure 3-1.

@ s

| Select Components n ﬂ

Select the components you want to install; clear the components you do not want to install. Click Next when you are ready to continue.

Accelerate your designs with an extensive portfolio of
the industry's best integrated analog and most
cost-optimized general purpose MCUs.

< Back Next > Cancel

Figure 3-1. Installation Process of Code Composer Studio

2. Download and install MSPMO-SDK (Version = 2.4.xx.xx).

a.

To verify the installation is correct, open the Code Composer Studio software. Select Windows from the
top menu bar. Then select Preferences from the drop-down list. The Preferences window shows. From
the left side bar, select Code Composer Studio »~ Products.

Make sure that there is MSPMO SDK and SysConfig (SysConfig is installed automatically when you
install MSPMO 32-bit Arm Cortex-M0+ General Purpose MCUs) under the Discovered products, as
is marked in Figure 3-2. If MSPMO SDK or SysConfig does not appear, select Refresh on the right

side of the Preference window. If MSPMO SDK or SysConfig are still unavailable, check whether the

installation is correct. A standalone desktop version of SysConfig can be found at SYSCONFIG System
configuration tool.

4
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| §p Preferences (m] X
type filter text Products v ~ 8
> el 3 Product discovery path:
| v Code Composer Studio
> Advanced Tools O Ci/tifees1250 Add...
> Build ey
> Debug [ C:/Program Files/Texas Instruments ECH s
Grace = C:/ti/simplelink_msp432e4_sdk_4_20_00_12 Remove
,[Product]
: > Help
[s * :msta/l[l)/ubpdate Discovered products:
> Run/Debug y _
s Teriital v m\, Housekeeping MCUs Refresh
> Version Control (Team) .“;:3 1.0.8.02 [C:/ti/housekeeping_example_pack_1_00_08]
v E), MSP430Ware Install

¢ 3.80.14.01 [C:/ti/msp430wa
v =), MSPMO SDK Uninstall
2 2.40.06 [C:/ti/mspm0_sdk_ 06
=¢ 1.10.,0.05 [C:/ti/mspm0_sdk_1_1

Details...
v =), Simplelink Low Power F3 SDK
5% 8.40.2.01 [C:/ti/simplelink_lowpower_f3_sdk_8_40_02_01]
v = Simplelink MSP432E4 SDK
i’?‘ 4.20.0.12 [C:/ti/simplelink_msp432ed_sdk_4 20 00_12]
| v =), SysConfig
| = 1.23.1 [C/ti/c 0/ccs/utils/sysconfig_1.23.1]
| a2 1.22.0 [C:/ti/sys
' &% 1180 [Ctivc
| “’? 1.17.999 [C:/ti/interconnectstudio_1.2.1]
! .‘5? 1.17.0 [C:/ti/sysconfig_1.17.0]
1
{ (] Search for products each time Code Composer Studio starts (may affect start-up time)
| Restore Defaults Apply

| @' Q_;, L_’_._J Show advanced settings Apply and Close Cancel

Figure 3-2. Verification of MSPMO SDK Installation

3. Download and import the sample code. After downloading the sample code compressed file to a local
computer, extract the file and import the Code Composer Studio (CCS) project according to the process
provided in the link: Importing a CCS Project.

4. Load the program to the MCU according to the process provided in the link: Building and Running Your
Project.
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4 Sample Code Structure

4.1 Design Requirements
The design parameters for the LP5815 device are listed in Table 4-1.
Table 4-1. LP5815 Design Parameters

Design Parameter LP5815
VCC and VLED 3.3V
OUTO Max Current (Blue LED) 8mA
OUT1 Max Current (Green LED) 14mA
OUT2 Max Current (Red LED) 20mA
12C Frequency 400kHz
12C Target Address 0x2D

The 12C target address is defined as a macro in file Ip5815_example.h. There are two address modes,
independent and broadcast.

1. Independent address, 12C_TARGET _ADDRESS INDEPENDENT, is different when communication occurs
with different devices.
a. 0x2D to communicate with LP5815 and LP5817.
b. 0x2C to communicate with LP5814 and LP5816.
c. 0x2E to communicate with LP58141.

2. Broadcast address, 12C_TARGET _ADDRESS BROADCAST, is the same when communication occurs with
all devices. The address is 0x34.

#define I2C_TARGET_ADDRESS_INDEPENDENT (0x2D); //b0010 1101 - LP5815, LP5817
#define I2C_TARGET_ADDRESS_BROADCAST (0x34); //b0011 0100

4.2 Flow Diagram
Figure 4-1 depicts the high level flow in the sample code.

The three pattern examples are placed in the while loop. Refer to the Pattern Parameters section for a detailed
description of the three pattern examples. The codes are placed in the file [p5815_example_patterns.h. The
LP5815 device is configured in manual mode while executing the pattern example 1 and pattern example 2. The
LP5815 device is configured in autonomous animation mode while executing the pattern example 3.

The step of sending Update_command is required to make the device configuration registers value take effect.
Send the Update_command after modifying the device configuration registers from DEV_CONFIGO to
DEV_CONFIG4.

/* send update cmd to make device configuration registers value take effect */
startRegAddress = UPDATE_CMD_REG;

tempData[0] = UPDATE_CMD_VAL; //data to write

i2cSendReceive (I2C_TARGET_ADDRESS_INDEPENDENT, startRegAddress, i2cwrite, 1, &tempDatal[0]);

When the ENGINE_BUSY flag in the FLAG register is set as 1, the engine configure registers and pattern
configure registers shown in Table 4-2 are locked for modification protection. These engine busy lock registers
can only be modified when ENGINE_BUSY = 0.

/3’:

* need to check ENGINE_BUSY flag before,

* engine configure registers, from ENGINE_CONFIGO to ENGINE_CONFIGUREG,

* and all pattern configure registers can be configured

* read ENGINE_BUSY bit in FLAG register, the read back data stored in gRxPacket[]

startRegAddress = FLAG_REG;
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i2cSendReceive (I2C_TARGET_ADDRESS_INDEPENDENT, startRegAddress, i2cRead, 1, &tempbDatal[0]);
/* send stop cmd to stop animation if ENGINE_BUSY = 1 */

if(grRxPacket[0] & 0x04)

{

startRegAddress = STOP_CMD_REG;
tempbata[0] = STOP_CMD_VAL; //data to write
i2cSendReceive (I2C_TARGET_ADDRESS_INDEPENDENT, startRegAddress, i2cwrite, 1, &tempDatal[0]);

}
Table 4-2. Engine Busy Lock Registers
Description Register Address Register Acronym

Engine configure registers 0x06 to 0x0C ENGINE_CONFIGO to ENGINE_CONFIG6
» PATTERNx_PAUSE_TIME
+ PATTERNx_REPEAT_TIME
«  PATTERNx_PWMO
«  PATTERNx_PWM1
«  PATTERNx_PWM2

Pattern configure registers 0x1C to Ox3F «  PATTERNx PWM3
«  PATTERNx_PWM4
*  PATTERNx_SLOPER_TIME1
+  PATTERNx_SLOPER_TIME2
x=0,1,2,3
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MCU System and
Peripherals Initialization
Disable InstaBlink
Function
l While Loop:
. Pattern Example 1 -
Enable Device
Manual Mode LEDs Light |« ﬁr(“)‘alMOdeLEDSO”O
l On and Off
Device Configuration:
Enable Chip,
Clear Fault, Pattern Example 2 - anualModeLEDsFade
Set Global Max Current, Manual Mode LEDs Fade [« Inout()
Enable Outputs In and Out (Breathing)
Send Update_Cmd Pattern Example 3 - autonomousModeLEDsB
(Make device configurations Autonomous Mode LEDs [« thineAndFlash
take effect) Breathing and Flash reathingAndFlash()
Set Max Current for Each
Output
While Loop
End

Figure 4-1. Sample Code Flow Diagram

4.3 Pattern Parameters

Pattern Example 1

The example corresponding function is manualModeLEDsONOff(). In this example, the LP5815 is configured in
manual mode. The red, green, and blue LEDs are controlled on and off simultaneously through writing 0x80 and
0x00 to the OUTx_MANUAL_PWM (x = 0, 1, 2) registers periodically. As shown in the Figure 4-2, the 500ms on
and off duration is realized through the system delay function delay_ms().
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|
50%
OouTo
PWM 0._I _____ ataiat _———— -
| | |
50%
OuUT1
PWM 0._I _____ iataiat _———— -
| | |
50%
OouT2
PWM 0--L__—__ atatat _———— -

500ms 500ms

Figure 4-2. Pattern Example 1 Timing and Parameters

Pattern Example 2

The example corresponding function is manualModeLEDsFadelnOut(). In this example, the LP5815 is
configured in manual mode.

To realize the fade in and out function, the sloper feature of the LP5815 is enabled through setting the
OUTx_FADE _EN (x =0, 1, 2) bits in the DEV_CONFIG2 register. The outputs achieve 256 steps fade in or
fade out effects from current PWM value to the updated PWM value autonomously to save MCU communication
loading. To obtain a better human-eye-friendly dimming effect, the exponential scale is enabled through setting
the OUTx_EXP_EN (x = 0, 1, 2) bits in the DEV_CONFIG3 register. As shown in Figure 4-3, the 1s fade in and
out time is realized through setting the LED_FADE_ TIME bits as OxB in the DEV_CONFIGZ2 register.

Make sure Update_command is sent to make the device configuration registers value take effect.

50%

ouTo |
PWM lJ._I _____ s e e bbb ——

50% i I i

OUT1 | | |
PWM lJ._I _____ :_____ e e ——

50% i I i

OUT2 | |
PWM lJ._I _____ :_____ e ——

| | |

1s 1s

Figure 4-3. Pattern Example 2 Timing and Parameters

Pattern Example 3

The example corresponding function is autonomousModel EDsBreathingAndFlash(). In this example, the
LP5815 is configured in autonomous animation mode through setting the OUTx_AUTO_EN (x = 0, 1, 2) bits
in the DEV_CONFIG3 register.

The OUTO selects the ENGINEO, OUT1 selects the ENGINE1, and OUT2 selects ENGINEZ2 through setting the
OUTx_ENGINE_CH (x =0, 1, 2) bits in the DEV_CONFIG4 register. Corresponding codes are shown below.
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Make sure Update_command is sent to make device configuration registers value take effect.

* OUT2 select ENGINE 2
* OUT1 select ENGINE 1
* OUTO select ENGINE O
:':/

startRegAddress = DEV_CONFIG4;
tempData[0] = Ox24; //data to write
i2cSendReceive (I2C_TARGET_ADDRESS_INDEPENDENT, startRegAddress, i2cwrite, 1, &tempDatal[0]);

Check the ENGINE_BUSY flag is 0 before setting the engine configuration registers from
ENGINE_CONFIGO0 to ENGINE_CONFIGS6.

Enable the engine order and select patterns for the engine orders to construct the patterns for OUTO, OUT1, and
OUT2. Two engine orders are enabled for each engine through setting the ExOy _EN (x =0, 1, 2; y =0, 1) bits in
the ENGINE_CONFGIG4 and ENGINE_CONFGIGS5 registers. Corresponding codes are shown below.

/ k3
* enable ENGINEO_ORDERO and ENGINEO_ORDERI,
* enable ENGINE1_ORDERO and ENGINE1_ORDERI,
* enable ENGINE2_ORDERO and ENGINE2_ORDER1
e /

startRegAddress = ENGINE_CONFIG4;

tempData[0] = 0x33; //data to write

tempData[1l] = 0x03;

i2cSendReceive (I2C_TARGET_ADDRESS_INDEPENDENT, startRegAddress, i2cwrite, 2, &tempDatal[0]);

Select the patterns for the engine orders to construct the final patterns for OUTO0, OUT1, and OUT2 through
setting the ENGINEx_ORDERYy (x =0, 1, 2; y = 0, 1) bits in the ENGINE_CONFGIGO to ENGINE_CONFGIG2
registers. Corresponding codes are shown below.

* ENGINEO: ENGINEO_ORDERO select PATTERNO, ENGINEO_ORDER1 select PATTERN3, (0x0C)
* ENGINEl: ENGINE1_ORDERO select PATTERN1, ENGINE1_ORDER1 select PATTERN3, (0x0D)
* ENGINE2: ENGINE2_ORDERO select PATTERN2, ENGINE2_ORDER1 select PATTERN3, (OxOE)

startRegAddress = ENGINE_CONFIGO;

tempbData[0] = Ox0C; //data to write
tempData[1l] = OxO0D;
tempData[2] = OxOE;

i2cSendReceive (I2C_TARGET_ADDRESS_INDEPENDENT, startRegAddress, i2cwrite, 3, &tempDatal[0]);

The entire engine pattern repeats two times through setting the ENGINEx_REPT (x = 0, 1, 2) bits in the
ENGINE_CONFGIGS6 register.

The LP5815 has four independent configurable pattern units, PATTERNO to PATTERNS. In this

example, PATTERNO, PATTERN1, PATTERNZ2, and PATTERNS are all used. Refer to the Figure 4-4

for the pattern parameters setting for each pattern unit. The function of setPatternParameters() in the
Ip5815_example_patterns.h file is used to configure all the parameters for each pattern unit as shown below.

Check the ENGINE_BUSY flag is 0 before setting the pattern parameters configuration registers from
PATTERNO_PAUSE_TIME to PATTERN3_SLOPER_TIME?2.

/*

v

@brief set pattern parameters

@param[in] patternBaseAdr i2c slave address

@param[in] pauseTO start register address to write or read
@param[in] pauseTl write or read operation

@param[in] pt data length of the data to write or read

@param[in] pwm0/pwml/pwm2/pwm3/pwm4d point to the data array to write
@param[in] sloperTO/sloperTl/sloperT2/sloperT3

R I

void setPatternParameters(uint8_t patternBaseAdr, uint8_t pauseT0, uint8_t pauseTl, uint8_t pt,
uint8_t pwmO, uint8_t pwml, uint8_t pwm2, uint8_t pwm3, uint8_t pwm4,
uint8_t sloperT0, uint8_t sloperTl, uint8_t sloperT2, uint8_t sloperT3)

uint8_t startRegAddress; //the start address to write or read from
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startRegAddress = patternBaseAdr;

tempData[0] = (pauseTO << 4) | (pauseTl); //data to write
tempData[l] = pt;

tempData[2] = pwmO;

tempbData[3] = pwml;

tempDatal[4] = pwm2;

tempDatal[5] = pwm3;

tempData[6] = pwm4;

tempDatal[7] = (sloperTl << 4) | (sloperT0);

tempData[8] = (sToperT3 << 4) | (sloperT2);

i2cSendReceive (I2C_TARGET_ADDRESS_INDEPENDENT, startRegAddress, i2cwrite, 9, &tempDatal[0]);

After completing all pattern parameters setting, send Start_command to start the autonomous animation
running on the outputs. The ENGINE_BUSY flag is set as 1 to indicate there is autonomous patterns running
on the output. When the patterns stopped, the ENGINE_BUSY flag is cleared automatically.

4 PATTERNO Y, =iV

OouTo

PWNO | PWM2 PWM3 PWM4
SLOPER_TO |
(500ms) _,ISLOPER_T1
' (Oms)
| SLOPER T2 | SLOPER_T3

|
|
|
|
|
|
|
4
|
|
|
|
|
|
|
|
|
|

]
]
i | (500ms 500ms
[}
I

|
|
|
|
|
|
|

PWM2

100%@ PWM2 | PWM3

SRS SESESESESESESESLY S

OuT1

|
|
|
|
|
H 0 e
— | PWMO | PWM1
|
|
|

0 4L~
PWMO | PWT | PWM3 PWM4| | PWM4
| SLOPER_TO | SLOPER T1 ! I SLOPER_T0 ! !
(500ms) ', (500ms) SLOPER T2 (200ms) i
I | e (0ms) >l !
i ! | SLOPER T3 | } SLO(gn’:;S_” | SLOPER, T2 L OPER 15
! | | (500ms | I I (50ms, -
: | ! } f—’& (0ms)
| | —l——
| |
| : 1
| | |
| | |
ouTt2 [ !
| | |
0 % - — — — —_ —
| PWMO | PWMT | PWM2 ~PWMA4 |
| SLOPER T0 | SLOPER T2 | :
I, (500ms) 1. (500ms) ISLOPER T1
i ) Oms, :
I
: | | SLOPER_T3
i ! (500ms) !
| 1 1
| 1 1

|
|
Figure 4-4. Pattern Example 3 Timing and Parameters
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