NUvVOoOTOoON M467 Series

lﬁﬁﬁ LwIP3EIIModbus TCPINEE
NuMicro® 3241 2B e 32 S BIL 1D 1) 43

XHER

BB ER LwiP ZFRZERS/E Modbus TCP 89 T M/ =5 W 248
N FB &yt NF - AP Ol B Modbus TCP #1iY - 33 i W4 IR 5 28 1% 4
M467 FPIRA -

BSP iR 7 M460 Series BSP CMSIS V3.00.001
HER¥E NuMaker-M467HJ V1.0

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of NuMicro microcontroller and microprocessor based
system design. Nuvoton assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.

www.nuvoton.com

Jun. 24, 2023 Page 1 of 17 Rev 1.00


http://www.nuvoton.com/

NUvVOoOTOoON M467 Series

1. Wk
AEARIBER LwiP BRI EESS/E Modous TCP 9 T W iRl M &R - AP ol blzEm
Modbus TCP X - B3 M ER S 22441 MA67 BIIRT -

Modbus @—f T WERNIX - HTFBENERSGD  BEEGRZEASMTEZEIEWNES I -
Modbus BT Y E BREITZEOEE RS-232 * RS-485 fIIANSE - BENX T —AHm<SHE
B - BEVERBOMIAEIES  XERES BT SIS AMINEIE -

Modbus FZ2RTHEMEFISZIIRE - 11 PLC ( IRiZBEZEHIRE ) - FR=E - W] - &R
EepzdMAMNZEOF - BiRE F—MiECRBN S - EARHREERIREEE® SHEI -
REBMERFNWAERM I SEN -

1.1 [R3E

Modbus MY EX ¢ ZFie<E - AT EAIMNAITA - LUNZE Modbus XS E WAIESE ¢

‘<l BLRMN

01 Read Coils

02 Read Discrete Inputs
03 Read Holding Registers
04 Read Input Register

05 Write Single Caoll

06 Write Single Register
15 Write Multiple Coils

16 Write Multiple Registers

xR 1-1E29H
DUF & 3 X 3 H e < - AR AN ey 3286l AL,
® Read Coils (ZE&E ) : XINMESHTEREMIBEE (BERFRE) -
® Read Discrete Inputs ( EZEVEEMA ) : XMEZ LT Read Coils - FERTIE
BB FMARRE - BERTRARTIZARE -
® Read Holding Registers (IZEURFEEFR ) | XM ESHTIEE 16 MAOBERIE -

® Read Input Register ( IZBUHALZFE ) | XMEZZEMIT Read Holding Registers -
BERTEEHMASTGERNE WASTFRETHTREERSHNEE -
Jun. 24, 2023 Page 2 of 17 Rev 1.00




NUvVOoOTOoON M467 Series

® \Write Single Coil (BABMNEE ) : IMESHTEASMIEE -

® \Write Single Register (BABENMNERSR )  XMESTHTEAEN 16 INEEEK

iE -
® Write Multiple Coils (BAZNEE ) SHRTEAZMIEERARLE S -
® \Write Multiple Registers ( BAZMNERES ) SHTEAZ 16 UNHE

BRETEERET -

XEZFIIFLRHE FENSMANZBNERZEGINEE - A AT RENZEFBEMERFATNS
Mg - ENILUREFTEEAXERSHTRIE B ALRE - MimSEIIT ML IR ZRYIZEH T
&5 -

Jun. 24, 2023 Page 3 of 17 Rev 1.00



NUvVOoOTOoON M467 Series
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File Edit Connection Setup Functions Display View Window Help
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Connection oK
Modbus TCP/IP e
Cancel

Serial Settings
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9600 Baud Custom Baud Rate e ASCH
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1 Stop Bit Advanced... Delay Between Polls
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Tx:000078-00 30 00 00 00 06 01 03 00 00 00 OA
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FHE T FreeRTOS tAJ TCP Task - $1TWEEN A - BB AT main.c

int main(void)

{

/* Configure the hardware ready to run the test. */
prvSetupHardware();

xTaskCreate( vTcpTask, "TcpTask", TCPIP_THREAD STACKSIZE, NULL,

mainCHECK_TASK_PRIORITY, NULL );

}

printf("FreeRTOS is starting ...\n");

/* Start the scheduler. */
vTaskStartScheduler();

/* If all is well, the scheduler will now be running, and the following line
will never be reached. If the following line does execute, then there was
insufficient FreeRTOS heap memory available for the idle and/or timer tasks
to be created. See the memory management section on the FreeRTOS web site
for more details. */

for( 55 );

BIERSE - 11T TCP Task « IREMZ IP SEHRSH - FB5) Modbus Task °

static void vTcpTask( void *pvParameters )

{

ip_addr_t ipaddr;
ip_addr_t netmask;
ip_addr_t gw;

IP4_ADDR(&gw, 192, 168, 1, 1); //Set gateway IP 192.168.1.1
IP4_ADDR(&ipaddr, 192, 168, 1, 2); //Set IP address 192.168.1.2
IP4_ADDR(&netmask, 255, 255, 255, @); //Set net mask 255.255.255.0
tcpip_init(NULL, NULL);

netif add(&netif, &ipaddr, &netmask, &gw, NULL, ethernetif_init, tcpip_input);

netif set default(&netif);
netif set_up(&netif);

printf("[ TCP_Modbus ] \n");

printf("IP address: %s\n", ipdaddr_ntoa(&netif.ip_addr));
printf("Subnet mask: %s\n", ipdaddr_ntoa(&netif.netmask));
printf("Default gateway: %s\n", ip4addr_ntoa(&netif.gw));

tcp_netconn_init();

vTaskSuspend( NULL );
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}
static void tcp_netconn_thread(void *arg)
{
eMBErrorCode xStatus;
for( ;5 )
{
//Initialize Modbus stack
if( eMBTCPInit( MB_TCP_PORT USE_DEFAULT ) != MB_ENOERR )
{
printf("can't initialize modbus stack!\r\n");
}
else if( eMBEnable( ) != MB_ENOERR ) //Enable Modbus stack
{
printf("can't enable modbus stack!\r\n");
}
else
{
do
{
xStatus = eMBPoll( ); //Polling Modbus event
}
while( xStatus == MB_ENOERR );
}
/* An error occured. Maybe we can restart. */
( void )eMBDisable( );
( void )eMBClose( );
}
}
& N EE N8 FreeModbus Fl EFEIR HEHIIE S MRS ¢
® Coil Z.EfY Callback Function - AIBZLEHRIIES -
eMBErrorCode eMBRegCoilsCB(UCHAR * pucRegBuffer, USHORT usAddress,
USHORT usNCoils, eMBRegisterMode eMode)
{
eMBErrorCode eStatus = MB_ENOERR;
USHORT iRegIndex , iRegBitIndex , iNReg;
UCHAR * pucCoilBuf;
USHORT COIL_START;
USHORT COIL_NCOILS;
USHORT usCoilStart;
iNReg = usNCoils / 8 + 1;
pucCoilBuf = ucSCoilBuf;
COIL_START = S_COIL_START;
COIL_NCOILS = S_COIL_NCOILS;
usCoilStart = usSCoilStart;
/* it already plus one in modbus function method. */
usAddress--;
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if( ( usAddress >= COIL_START ) &&
( usAddress + usNCoils <= COIL_START + COIL_NCOILS ) )
{
iRegIndex = (USHORT) (usAddress - usCoilStart) / 8;
iRegBitIndex = (USHORT) (usAddress - usCoilStart) % 8;
switch ( eMode )
{
/* read current coil values from the protocol stack. */
case MB_REG_READ:
while (iNReg > 9)
{
*pucRegBuffer++ = xMBUtilGetBits(&pucCoilBuf[iRegIndex++],
iRegBitIndex, 8);
iNReg--;
}
pucRegBuffer--;
/* last coils */
usNCoils = usNCoils % 8;
/* filling zero to high bit */
*pucRegBuffer = *pucRegBuffer << (8 - usNCoils);
*pucRegBuffer = *pucRegBuffer >> (8 - usNCoils);
break;

/* write current coil values with new values from the protocol stack. */
case MB_REG_WRITE:
while (iNReg > 1)
{
XMBUtilSetBits(&pucCoilBuf[iRegIndex++], iRegBitIndex, 8,
*pucRegBuffer++);
iNReg--;
}
/* last coils */
usNCoils = usNCoils % 8;
/* xMBUtilSetBits has bug when ucNBits is zero */
if (usNCoils != 9)
{
xMBUtilSetBits(&pucCoilBuf[iRegIndex++], iRegBitIndex, usNCoils,
*pucRegBuffer++);
}

break;

}

else

{
}

return eStatus;

eStatus = MB_ENOREG;

® Discrete Inputs B &% A B Callback Function - AAIBE R ABRIIES -

eMBErrorCode eMBRegDiscreteCB( UCHAR * pucRegBuffer, USHORT usAddress, USHORT
usNDiscrete )

{
eMBErrorCode eStatus = MB ENOERR;
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USHORT iRegIndex , iRegBitIndex , iNReg;
UCHAR * pucDiscreteInputBuf;

USHORT DISCRETE_INPUT_START;

USHORT DISCRETE_INPUT_NDISCRETES;
USHORT usDiscreteInputStart;

iNReg = usNDiscrete / 8 + 1;

pucDiscreteInputBuf = ucSDiscInBuf;

DISCRETE_INPUT_START = S _DISCRETE_INPUT_START;
DISCRETE_INPUT_NDISCRETES = S_DISCRETE_INPUT_NDISCRETES;
usDiscreteInputStart = usSDiscInStart;

/* it already plus one in modbus function method. */
usAddress--;

if ((usAddress >= DISCRETE_INPUT_START)

&% (usAddress + usNDiscrete <= DISCRETE_INPUT_START +
DISCRETE_INPUT_NDISCRETES))

{
iRegIndex = (USHORT) (usAddress - usDiscretelInputStart) / 8;
iRegBitIndex = (USHORT) (usAddress - usDiscreteInputStart) % 8;

while (iNReg > 9)
{
*pucRegBuffer++ = xMBUtilGetBits(&pucDiscretelnputBuf[iRegIndex++],
iRegBitIndex, 8);
iNReg--;
}
pucRegBuffer--;
/* last discrete */
usNDiscrete = usNDiscrete % 8;
/* filling zero to high bit */
*pucRegBuffer = *pucRegBuffer << (8 - usNDiscrete);
*pucRegBuffer = *pucRegBuffer >> (8 - usNDiscrete);
}

else

{
}

eStatus = MB_ENOREG;

return eStatus;

® Holding Registers {RiF2E7F 28R Callback Function - AIBRIFEFHRHRIIET -

eMBErrorCode eMBRegHoldingCB(UCHAR * pucRegBuffer, USHORT usAddress,
USHORT usNRegs, eMBRegisterMode eMode)

{
eMBErrorCode eStatus = MB_ENOERR;
USHORT iRegIndex;
USHORT * pusRegHoldingBuf;
USHORT REG_HOLDING_START;
USHORT REG_HOLDING_NREGS;
USHORT usRegHoldStart;
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pusRegHoldingBuf = usSRegHoldBuf;
REG_HOLDING_START = S_REG_HOLDING_START;
REG_HOLDING_NREGS = S_REG_HOLDING_NREGS;
usRegHoldStart = usSRegHoldStart;

/* it already plus one in modbus function method. */
usAddress--;

if ((usAddress >= REG_HOLDING_START)
&& (usAddress + usNRegs <= REG_HOLDING_START + REG_HOLDING_NREGS))

{
iRegIndex = usAddress - usRegHoldStart;
switch (eMode)
{
/* read current register values from the protocol stack. */
case MB_REG_READ:
while (usNRegs > 9)
{
*pucRegBuffer++ = (UCHAR) (pusRegHoldingBuf[iRegIndex] >> 8);
*pucRegBuffer++ = (UCHAR) (pusRegHoldingBuf[iRegIndex] & OXFF);
iRegIndex++;
usNRegs--;
¥
break;
/* write current register values with new values from the protocol stack. */
case MB_REG_WRITE:
while (usNRegs > 9)
{
pusRegHoldingBuf[iRegIndex] = *pucRegBuffer++ << 8;
pusRegHoldingBuf[iRegIndex] |= *pucRegBuffer++;
iRegIndex++;
usNRegs--;
}
break;
}
}
else
{
eStatus = MB_ENOREG;
}

return eStatus;

® Input Register ¥ AZE7F288 Callback Function - SAFEi A 723 HARIES -

eMBErrorCode eMBRegInputCB(UCHAR * pucRegBuffer, USHORT usAddress, USHORT usNRegs )

{
eMBErrorCode eStatus = MB_ENOERR;

USHORT iRegIndex;
USHORT * pusRegInputBuf;
USHORT REG_INPUT_START;
USHORT REG_INPUT_NREGS;
USHORT usRegInStart;

Jun. 24, 2023 Page 11 of 17 Rev 1.00




NUVOTON M467 Series
pusRegInputBuf = usSRegInBuf;
REG_INPUT_START = S_REG_INPUT_START;
REG_INPUT_NREGS = S_REG_INPUT_NREGS;
usRegInStart = usSRegInStart;
/* it already plus one in modbus function method. */
usAddress--;
if ((usAddress >= REG_INPUT_START)
&& (usAddress + usNRegs <= REG_INPUT_START + REG_INPUT_NREGS))
{
iRegIndex = usAddress - usRegInStart;
while (usNRegs > 9)
{
*pucRegBuffer++ = (UCHAR) (pusRegInputBuf[iRegIndex] >> 8);
*pucRegBuffer++ = (UCHAR) (pusRegInputBuf[iRegIndex] & OxFF);
iRegIndex++;
usNRegs--;
}
}
else
{
eStatus = MB_ENOREG;
}
return eStatus;
}
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4. BEER

7~ EC_M467_LwIP_Modbus_TCP_V1.00

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

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

7 FreeRTOS A real time operating system available for free
download. Its official website is:
http://www.freertos.org/

r— IwiP A widely used open source TCP/IP stack
designed for embedded systems. Its official
website is:
http://savannah.nongnu.org/projects/Iwip/

— modbus FreeModbus Libary: A portable Modbus

implementation for Modbus ASCII/RTU:

https://www.embedded-
experts.at/en/freemodbus/about/

K 4-1BRER

Jun. 24, 2023 Page 14 of 17 Rev 1.00


http://www.freertos.org/
http://savannah.nongnu.org/projects/lwip/
https://www.embedded-experts.at/en/freemodbus/about/
https://www.embedded-experts.at/en/freemodbus/about/

NUvVOoOTOoON M467 Series
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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 trademanrks of products and companies mentioned in this datasheef belong to their respective owners.
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