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1.1 [R3E

Modbus HEESR f ZEE<H - AREZERIEHRTA - LINE Modbus HESE BRI ¢

il ] BLRE

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

x 11155
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® Read Coils (BIVARE ) : EEESHREBIN—2UTEE (BERTKE) -

® Read Discrete Inputs ( GEENRERIE@A ) : SEESHELIN Read Coils - FERNE
HY Bt A A FOARRR ?E%i‘%?ﬁﬁaﬁ%ﬁi&ﬁﬂﬁ%km °

® Read Holding Registers ( BRUREEFaR ) | SEESHARER 16 AITHEER
B -
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® Read Input Register ( BEEMAERFS ) : EEE<SELN Read Holding Registers -
BEARENMASGERNE AT FREERARBEERASENEE -

® \Write Single Coil ( RAE@A&RE ) : EEESHARTAEEUTEE -

® Write Single Register ( BAEREEEFSR )  EEESTHNREAEE 16 Tl EE
g -

® Write Multiple Coils ( EAZERE ) : EEESHREAZEMTEERAELRE
th

® Write Multiple Registers ( BAZEEF:R )  SEESHREAZE 16 UthIE
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1.2 #1174
AEBFHIEXLNTREMNESEE - FH Modbus TCP 89 PC T & Modbus Poll F2 (#1738
Modbus Poll #2/E80F :

1. E53E Connect B1E - 557 IP kA 192.168.1.2 - 17 HE2 PC U BE 41, -

EI% Modbus Poll - Mbpoll1
File Edit Connection Setup Functions Display View Window Help
DEE&ES %X || “|2] /0506151617 22 23 |TCc | [BW| 7 K2

o

Connection Setup X
Connection oK
Modbus TCP/IP e
Cancel

Serial Settings

Com1 Mode
| ,
9600 Baud Custom Baud Rate e ASCH
8 Data bits 9600 Response Timeout
1000 [ms]
Even Parity
1 Stop Bit Advanced... Delay Between Polls
20 [ms]
Remote Modbus Server
IP Address or Node Name
192.168.1.2 w
Server Port: Connect Timeout: @ Pvd
202 3000 [ms] O1mve

1NN

R

x
ril

B 1-1 &
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2. R MEM 0 WEUE - JRRIESRE - ARE Value & 151 W% & Send - BN oJ &A1 -

El% Maodbus Poll - Mbpoll1

File Edit Connection Setup Functions Display View Window Help

DEES|x|™ =2 2| 1 |0506151617 2223 |TC 1L B[ ¢ "2

Mbpoll1 e
06 (0x06) Write Single Register Signed

Tx=56Er=0:ID=1:F=03: SR =1000ms X

‘ Name| 00000 -
0 I e 0|
E 0 Result
3] 0 NfA
i 0 []close dialog on "Response ok"
5 0
B Use Function
6 0
? 0 (@) 06: Write Single Register
] {116: Write Multiple Registers
Kl 0
9] 0 Request
RTU

|Ul 06 00 00 00 97 CB 64

L ASCI
B Communication Traffic

3A 30 31 30 36 30 30 30 30 30 30 39 37

36 32 0D DA
| Exit ‘ ‘ Stop ‘ ‘ Clear Sawve Copy Log

Ex:000087-00 31 00 0O 00 17 01 03 14 00 0O 00 0O
Tx:000088-00 32 00 00 00 O€e 01 03 00 0O 0O OA
Rx:00008%-00 32 0O 00 0O 17 01 03 14 00 0O 00 OO 0O 0O OO 0O 0O OO OO0
Tx:000080-00 33 00 00 00 O¢ 01 O3 0O 0O 0O OA

Ex:000091-00 33 00 00 0O 17 01 03 14 00 0O 00 OO 0O 0O 0O 0O 00 00 00

1-2 SRAEUE
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BANAERWE 1-3 AR

£/1 Modbus Poll - Mbpollt
File Edit Connection Setup Functions Display View Window Help

DBSEE X[/ = 5 /1 050615 16 17 22 23| Tc | BB 7 N2

-

Tx=48:Er=0:1D=1:F=03: SR =1000ms
Name 00000 (e

0| 151

1| 152

2| 153

2 154
[4

5| 0

6 0

- - v
B} Communication Traffic

Exit Stop Clear save Copy Log []stop on Error [_] Time stamp
Rx:000075-00 2E 00 00 00 Oe 01 Oe 00 04 00 9B ~

Tx:00007¢-00 2F 00 00 00 O€é 01 03 00 00 00 OA
Rx:000077-00 2F 00 00 00 17 01 03 14 00 97 00 98 00 99 00 9A 00 9B 00 00 00 00 QO 00 0O OO0 00 0O
Tx:000078-00 30 00 00 00 06 01 03 00 00 00 OA
Rx:000079-00 30 00 00 00 17 01 03 14 00 97 00 98 00 99 00 9A 00 9B 00 00 00 00 QO 00 0O 00 00 0O
Tx:000080-00 31 00 00 00 06 01 03 00 00 00 OA
Rx:000081-00 31 00 00 00 17 01 03 14 00 97 00 98 00 99 00 9A 00 9B 00 00 00 00 QO 00 0O 00 00 0O
Tx:000082-00 32 00 00 00 06 01 03 00 00 00 OA
Rx:000083-00 32 00 00 00 17 01 03 14 00 97 00 98 00 99 00 9A 00 9B 00 00 00 00 OO 00 00 OO0 00 0O
Tx:000084-00 33 00 00 00 06 01 03 00 00 00 OA
Rx:000085-00 33 00 00 00 17 01 03 14 00 97 00 98 00 99 00 9A 00 9B 00 00 00 00 OO 00 00 OO 00 0O
Tx:000086-00 34 00 00 00 06 01 03 00 00 00 OA
Rx:000087-00 34 00 00 00 17 01 03 14 00 97 00 98 00 99 00 9A 00 9B 00 00 00 00 OO 00 00 OO 00 0O

1-3 Modbus TCP 3B &5
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2. BN A

227 MCU TE521K8E - WY FreeRTOS £/ TCP Task © M{TAAEER - XI5 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( ;5 );

}

Pa{EZR#E - 91T TCP Task - :REABE IP FMHESE - WRIEN 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, 0); //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( );
}
}
JE N #ZE 48 FreeModbus R ERHVES EERZT :
® Coil Z8EfY Callback Function - RIEFEHENES -
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--;
if( ( usAddress >= COIL START ) &&
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( 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 != @)
{
xMBUtilSetBits(&pucCoilBuf[iRegIndex++], iRegBitIndex, usNCoils,
*pucRegBuffer++);
¥
break;
}
}
else
{
eStatus = MB_ENOREG;
}
return eStatus;
}
® Discrete Inputs B##1# AR Callback Function - EIZBE N AHRENIES -
eMBErrorCode eMBRegDiscreteCB( UCHAR * pucRegBuffer, USHORT usAddress, USHORT
usNDiscrete )
{
eMBErrorCode eStatus = MB_ENOERR;
USHORT iRegIndex , iRegBitIndex , iNReg;
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UCHAR * pucDiscreteInputBuf;
USHORT DISCRETE_INPUT_START;
USHORT DISCRETE_INPUT_NDISCRETES;
USHORT usDiscretelInputStart;

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 - usDiscreteInputStart) / 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 {RiFE 7881 Callback Function - BRIERIFEFHENIES -

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;

pusRegHoldingBuf = usSRegHoldBuf;
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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 # A E778889 Callback Function - B2 A B F8EE0NES -

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;
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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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3.1 WERASK

e BSP iR
- MA460 Series BSP CMSIS V3.00.001

e IDE kK
- Keil uVersion 5.37

3.2 MERER K
o EBIITH
- NuMaker-M467HJ V1.0
e T~EE
- #& UARTO TX (PB.13) pin Ml 3 PC UART RX - Il B DI48#E 47 83% M467 E2 PC

HHBEETL, -
4 ) 4 )
UART TX (PB.13) UART RX
Ethernet (RJ45) > MAC Port
M467 PC
\_ / \_ /

]

3-1 MINIEE AR
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4. Hix&Es

7~ EC_M467_LwIP_Modbus_TCP_V1.00

7~ 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

—~ 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/

4-1 HirEs
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5. EEfIRRENMIT
1. WRBEFEEMZEEEA ExampleCode BB KEIL B3 - €2
LwIP_Modbus_TCP.uvprojx °
2. EARERIATE
o HmiE
o MHINERECIER
o EA/BHRRIEET
3. EARBERITE
o HITIVES
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6. 1Z5]4CER

Date Revision Description

2023.06.24 1.00 YasEth -
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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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