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1. Overview

This example code uses M483 to drive 81 dots LED matrix with KA32183A driver IC and
manage demo sequence from the database to be displayed on the KA32183A LED extension
board.

KA32183Ais a LED driver IC that can provide a simple design solution for appealing illumination
effect in various lighting application. The KA32183A development platform also provides a PC-
GUI tool to generate LED patterns and then convert binary file into HEX format and view lighting
effect. The PC-GUI tool can also help to complete LED effect easier. For more details, please
visit KA32183A Website Page.

1.1 Principle
The following section describes 3 stages to drive KA32183A in the example code.

1. Edit LED patterns by using PC-GUI tool (LED_Driver_ Demo_Software v1.00.exe), as
described in section 1.1.1. Table 1-1 lists related files in LED _DRV_DEMO_SW (PC-
GUI)_v1.00 folder.

Related Folders and Files Description
Pattern To save LED pattern file(*.ptf) created and its
command file(*.cmf) which is auto-generated.
Folder | Playlist To save playlist file(*.pls) of selected LED patterns.
To save matrix setup file(*.mts) used for new pattern
Setup i
design
CyUSB.dil Essential file that cannot be removed, renamed and
relocated.
File - Essential file that cannot be removed, renamed and
Fx2hid.iic
relocated.
LED_Driver_Demo_Software | Executeble file (*.exe) of software.

Table 1-1 Related Files and Folders in the LED_DRV_DEMO_SW (PC-GUI)_v1.00 Folder

2. Generate a LED pattern header file by using PC-GUI tool
(KA3218xPatternConverter_v1.00.exe). This is called demo_pattern.h by default, as
described in section 1.1.2.

3. Merge the LED pattern header file into software project, as described in section 1.1.3.
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After building and loading code into MCU, the effect can be applied to display on the KA32183A
LED extension board.

1.1.1 Creating and Editing LED Patterns by LED_Driver_Demo_Software Tool

Follow the steps below to create and edit customized LED patterns.

1.

Open LED_Driver_Demo_Software.exe, as shown in Figure 1-1.

Mame

Pattern
Playlist
Setup
%] CyUSB.AN
|| fx2hid.iic
[mE] LED Driver_Derno_Software_w1.00.exe

2.

Figure 1-1 Open EXE Application

Click Tools in the toolbar and select Pattern Editor, as shown in Figure 1-2.

m5! LED Driver Demanstration Control Panel

File | Tools | Help

Playlist Editar

Pattem Editor \
Serial Control Panel 3
Execute Custom *.cmf File

« O »
|

nuvoTon

1:112:39 T

USE Connection Unsuccess!

USE Disconnected |

3.

Figure 1-2 Start a New Pattern Editor Project in Main Screen

Use matrix setup file (32183A _default.mts) for KA32183A to establish default settings

when you open the tool for the first time. The default setup file is saved on Setup folder,
as shown in Figure 1-3.
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o ol Open Matrix Setup *
File  Taols  Help P ||« GUITools » LED_DRV DEMO_SW (PC-GLINW1.00 5 Setup v |®| | Search Setup o
Organize ~ Mew folder =] - i 0
’ %[ Documents 2
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« G MCLLFAE E;
MEZD
. [ This PC 32183A4_default,

mts
§ 30 Objects

B Desktop
NUVOT( & Decument

3 Dowenloads

J? Music

=] Pictures
1 4638 T - public (nuvotan
2023708703 (S

o Windaowes (C:)

U%E Connaction Ungu . L

File narne: |32183A_defau|t‘mt5 v| Martix Setup files(*.mts) ~

Figure 1-3 Use Default Matrix Setup File to Establish Default Settings

4. In pattern editor screen, click “+” button to add multiple frames of LED pattern and
configure hold time for each frame. User can click dot matrix for creating LED pattern in
the red box and configure the parameters of each LED(e.g. Brightness, Firefly and Fad-
in/out, and so on), as shown in Figure 1-4.

Note: This matrix consists of 4 matrix (9x9) and can support four KA32183A chips. The matrix
for KA32183A in the LED_Driver_Demo_Software tool and the corresponding zone on the
KA32183A extension board is labelled with yellow box. Each dot in matrix represents one
LED with individual settings. The “0” on the dot represents the setting of brightness is “0”.

& Pattern Editor - [new]* - o X

Plap &l | Play from | Duplicats
Selected

= Play Single | F Stop
Frame 1 KA32183A ® Edi Mode 1

DotMatrix O LED Name

Total: 1 Frame

@[> |@[c[o]o|c]o|@|ofofafofeafajofofo]ela]alo]ofofa]ofafalafofo]a]o]s]
@[ |0 |@[c]c|s]o]@|e]ofsfofelofolofole]olau[e]ofofu]olalolalafe]a]o]e]
@[ [o[o[@]c|o]of@o[ofsfofeofajofufc]oloufofofofu]ofajolafofo]e]o[s]
(@[ [o[o]o]@[c]o[@|ofofefofeofalofolofaloalofofofu]ofalalalofo o]0 a]
@[ [o[o[o]o|@]o|@|o[cfafofeafajofofo]ola]alofofofa]ofafalafofo]a]o]s]
@[ [o[o[e]ols|@@]|e]ofs]ofelofelofofe]olau[e]ofofu]olalolalafe]a]o]e]
@ clolclolclslol@lofofofofeofalofulc]olofufojofofufofafofafofo]efo]s]

Brightness (Pegister 031041 Bit [74]) PWM duty (Fegister
0400490
_5 Plajalale|cfo]e|rF OFF  ~ Bftm’]‘]

Firefly (Register 0x31-04E1 Bit [2:0], PwEN" ==0)
0t 02485 0435 083 1.484s 1.9795 24735 29685

Fade-in/Fade-out [Fegister (h31-04£ 1 Bit [2:0], PWMEN" == 1)
oif 1.938ms | 3879ms | 7.758ms || 11.636ms | 15515ms | 19.3%4me | 23.273me

Melody [Register 0411-0418)
OFF oN

Figure 1-4 Editing the LED Patterns
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5.  When editing is completed, save as pattern file (*.cmf and *.ptf) in Pattern folder.

1.1.2 Converting Pattern File to Header File by Using
KA3218xPatternConverter.exe

Follow the steps below and shown in Figure 1-5 to convert the pattern file to a header file.

Choose the KA32183A tab in KA3218xPatternConverter.exe

Select the folder to import the pattern file.

Import the pattern file (*.cmf) into KA3218xPatternConverter.exe.

Click Convert to generate the LED pattern header file, which is called demo_pattern.h by
default.

P wbdpE

KA321864 Pattern Canverter 1,00 - ]
This Pattern Conwerter GUI s used to convert EAE;;L;SEM n
pattern file (.cmi) generated by Kirari Demo e ¥

Software o a header file (h). Mm@

0

Kaaziona kadAten{ KAZZIEEA Utz]

Playlist] 2 3 1 5 3 7 8 9 0

byte
:;i NnUuvoToN
byte

I Folder: | C:A021E rampieCods\EC_M483 4321834 DiiverEC_M4E3_KA321834_LED_Matis| [ Select Folder J
Starl Stop
3| Fenane Selftl  hrimss  Auess  Lenoh  Tile
MB20 |

Figure 1-5 Generate LED Pattern Header File
1.1.3 Merging LED Pattern Files into Project

Replace demo_pattern.h under inc directory with the one generated from
KA3218xPatternConverter. The file path is shown in Figure 1-6.
—~ EC_M483_KA32183A LED_Matrix_V1.00

— SampleCode
— ExampleCode
7 MA483_KA32183A LED Matrix

I~ inc

Figure 1-6 File Path of demo_pattern.h
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After building and loading code into MCU, the effect can be applied to display on the KA32183A
LED extension board.

1.2 Demo Result

In this example code, “NTCQ” are displayed in sequence on the KA32183A LED extension
board, as shown in the Figure 1-7.

Figure 1-7 Demo Result
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2. Code Description

The code located in main.c includes five parts:

e SYS_Init(): To initialize system and peripheral clock, and multi-function 1/O.
e TimerO_lInit(): To configure timer interrupt for 1ms.

e 12C1_Init(): To initialize I°C module and configure 1°C clock as 1 MHz. Due to
KA32183A SLAVESEL pin is tied to ‘LOW” by hardware design, I1°C slave address is
0b1011100x.

e LED_ DeviceDetect():Auto-detection of KA32183A by using the unique I°C slave
address. The code located in led_app.c.

e LED_APP_MainCtrl(): The code located in led_app.c includes two parts:

- To manage state machine for demo control and select playlist being store in the binary
pattern file.

- Control KA32183A by using the I>C protocol.

int32_t main(void)

{
/* Init System, IP clock and multi-function I/0. */
SYS_Init();
/* System tick */
TIMERO_Init();
/* Using I2C to control KA32183A */
I2C1_Init();
/* Detect device connected base on unique Slave Address of device */
LED_DeviceDetect();
while (1)
{
/* Polling LED_APP_MainCtrl() every 20 ms */
if (u8MainLoopFlg)
{
u8MainLoopFlg = ©;
LED_APP_MainCtrl();
}
}
}

Jul. 31, 2023 Page 7 of 14 Rev 1.00




NUvVOoOTOoON M480 Series

After initializing the system, LED_APP_DemoCtrl() handling of KA32183A control with 12C
protocol. The code is located in led_app.c includes three parts:

e Get the playlist address and pattern information.
e Configure KA32183A register.

e Control LED pattern sequence.

void LED_APP_DemoCtrl(UCHAR u8PlaylistNo, UCHAR u8PatternNo)
{

switch (u8LED_APP_DemoModeState)
{
/* Get the playlist address and pattern information. */
case (STATE_START):
LED_GetPlaylistAddr(u8PlaylistNo);
LED_GetPatternInfo(u8PatternNo);

u32Cyc = 0;

u32TempAddr_demo = Demo_PatternInfo.u32TempAddress - 1;
u32Length = Demo_PatternInfo.u32Length;

break;

/* Configure KA32183A register. */
case (STATE_SINGLEWRITE):
LED_SingleWrite();
break;

/* Control LED pattern sequence. */
case (STATE_INCLOAD):
do
{
LED_IncLoad();
u32TempAddr_demo++;
u8LED_APP_DemoModeState = *(MemoryPtr + (u32TempAddr_demo));
u32Cyc++;
u32TempAddr_demo++;
ul6Num = *(MemoryPtr + (u32TempAddr_demo));
u32Cyc++;
} while (u8LED_APP_DemoModeState == STATE_INCLOAD);

case (STATE_INCWRITE):
LED_IncWrite();
break;

/* Wait time between each frame of LED pattern display */
case (STATE_WAIT):
if (u8WaitFlgSet == @)
{
LED Wait();
u8WaitFlgSet

1;
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if (u8LEDWaitLoopflg == 1)
{
u8LEDWaitLoopflg = O;
u8WaitFlgSet = 0,
if (u32Cyc >= u32Length)
{
u8LED_APP_DemoModeState = STATE_END;
}
¥
break;
/* End of demo sequence */
case (STATE_END):
u8Start = 9;
u8WaitFlgSet = 0;
break;
default:
u8error_status = ERR_DEMOMODESTATE;
u8Start = 2; /* Assign for unknown
break;
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3. Software and Hardware Requirements

3.1 Software Requirements

e BSP version

- M480_Series BSP_CMSIS_V3.05.005
e |DE version

- Keil uVversion 5.27

3.2 Hardware Requirements

e Circuit components

- NuMaker-M483KG V1.1

- NuMaker-KA32183A_ Extension_Board V1.0
e Pin Connect

- Mount NuMaker-KA32183A LED extension board on NuMaker-M483KG. The pin
connections between the M480 and the KA32183A is detailed below.

[2C_SCL (PB.1) | « |I12C_SCL
I2C_SDA (PB.0) | < | I2C_SDA
GPIO(PB.9) | « | Slave select
GND | « | GND
NuMaker-mM483KG V1.1 KA32183A Extension Board V1.0

Figure 3-1 Pin Connect
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4. Directory Information

The directory structure is shown below.

7~ EC_M483 KA32183A LED Matrix_V1.00

=~ Library Sample code header and source files
~ CMSIS Cortex® Microcontroller Software
Interface Standard (CMSIS) by Arm®
Corp.
~ Device CMSIS compliant device header file
7~ StdDriver All peripheral driver header and source
files

r—~ SampleCode
I~ ExampleCode Source file of example code

7 KA3218xA Reference GUI Tools PC-GUI tools for creating customized
LED pattern

I~ GUI Tools
v~ LED_DRV_DEMO_SW LED_Driver_Demo_Software.exe for
(PC-GUI)_v1.00 creating
LED pattern
I Pattern Converter KA3218xPatternConverter.exe for

GUI v1.00 generating LED pattern header file

Figure 4-1 Directory Structure
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5. Example Code Execution

Browse the sample code folder as described in the Directory Information section and
double-click M483_KA32183A LED_Matrix.uvproj.

Enter Keil compile mode.

e Build
e Download
e Start/Stop debug session

3. Enter debug mode.

e Run
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6. Revision History

Date Revision Description

2023.07.31 1.00 Initial version.
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Important Notice
Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any malfunction
or failure of which may cause loss of human life, bodily injury or severe property damage. Such
applications are deemed, “Insecure Usage”.
Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake or
safety systems designed for vehicular use, traffic signal instruments, all types of safety devices, and other
applications intended to support or sustain life.
All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to
Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and liabilities
thus incurred by Nuvoton.

Please note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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