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It is often necessary to have-several microcontrollers performing different operations in-
~~~""tegrated in one system in order to make them function’as a whole. Here we show how
to connect three microcontrollers to a CAN and how to use filters in CAN nodes for the

) purpose of filtering messages.
By Zoran Ristic
MikroElektronika - Software Department troller registers and CAN SPI board.

In general, the CAN protocol doesn’t
require a Master device to be present
on the bus. However, to make this
example easy to understand while
still keeping it general-purpose, we
will set the first device only, to initiate
communication on the network and

another two devices to respond to in-

Whenever several peripheral units
share the same data bus, it is neces-
sary to define how the bus is accessed.
The CAN protocol accurately describes
all the details on connecting several
devices to a network and as such it is

widely used in the industry. The proto- dividual calls.
col primarily defines the precedence
of bus implementation and solves the Software

problem of ‘collision” within the hard-
ware in the event that several periph-
eral units start to communicate at the
same time.

When sending a message, the Master
node leaves enough time for the called
node to respond. In the event that a re-
mote node doesn't respond within the
time required, the Master reports an er-
ror in the current message and proceeds
with calling other nodes (Figure 3). In
the event that a peripheral CAN node
responds at the same time as another
node, a ‘collision’ will occur on the CAN

Hardware

In this example, a CAN bus will be con-
figured so that the first device sends
messages consisting of 0x10 and 0x11
as their ID, while the second and third

bus. However, the device address prior-
ity and CAN alone prescribe that in this
case the node transmitting the lower
priority message withdraws from the
bus, thus enabling the node transmit-
ting the higher priority message to pro-
ceed with transmission immediately.

As mentioned before, we will use an
internal SPI module of the microcon-
troller to transfer data onto the CAN
bus. Some of the advantages of us-
ing the microcontroller’s internal SPI
module are: the possibility of gener-
ating an interrupt when sending and
receiving data; the SPI module oper-
ates independently of other periph-
erals and has a simple configuration.
The CAN SPI library enables you to set
the operating mode of the CAN and
node filters, read data from the CAN
SPI board buffer, etc.

This example also includes LEDs on

device send messages consisting of IDs
0x12 and 0x13, respectively. We will also
configure the CAN nodes so that the
second node responds to incoming
messages containing ID 0x10 only, while
the third one responds only to those

containing the 0x11 ID. Accordingly, t t

the first device is configured to receive [0x12 |0x13
messages containing a 0x12 and 0x13
ID (Figure 2). Message filtering is easily
implemented by calling the CANSPISet-

Filter routine which will also handle all
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the necessary settings of the microcon- Figure 1. Message filtering
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MCP2551
_—'Tx AN H Program to demonstrate the operation of a CAN bus
1K PIC16F887 LI TX-CAN RS L] - N\
T == LIGND CANH #okfine NCDEL /7 Unconment this line t build HEX for Nade 1
—1| MCLR/RE3 RB7 [I veee L|VCC  CANL |/ //#define NODE2 7/ Uncoment: this line o builld HEX for Node 2
Ll RAO RB6 [] L{RXD  vref |] //#define NODE3 // Uncomment: thiis line to build HEX for Node 3
RA1 RB5 || 10R | | char Can_Init Flags, Can Send Flags, Can Rov Flags; // Can flags
vee 7 RA2 RB4 [] < char Rx Data Len; // Received data length in bytes
+5V 0—0 100nF] S dar RTX Data[8]; // Can rx/tx data buffer
== L[| RA3 RB3 [] vee MCP2510 char Msg Rovd; // Reception flg
RA4 RB2 [] 5 VB Yorg 1D, Re 1D; 7/ Can rx and 1t ID
M M ErrorCount;;
ove— L RAS RB1 (] T Vad ] o // CANSPI modulle comnections
[| REO RBO [ e (| Rx RST [ -2 shit Canpi_CS at R0 bit; // Chip select (CS) pin for CAPI board
RE1 vee [0 3X100K 1 ¢ ko gs[ R shirt: CanSpi_CS Direction at TRISX_bit; // Direction register for
[ RE2 GND }—_| 70 so[}R S ; ;
vCe L L{ TX0 RC5 sbit CanSpi Rst at RC2 bit; // Reset pin for CAPI board
o 1| VCC RD7 [] L] Tx1 sI :’W sbiit CanSpi_Rst: Direction at TRISC2 bit;  // Direction register for
_—{] GND RD6 (] [ ™2 scK [ 7= /R%et/ ot I 1 mocl )
[ osc1/RA7 RD5 [] (oscz  wv[] void main{ © comections
| | OSC2/RA6 RD4 :| 8MHz 1| osc1  RXoB :| ANSEL = 0; A\SELH = 0; // Configure analog pins as digital 1/0
(| RCO RC7 (] _||] [vss  RxiB[] PORTB =0; RISB =0;  // Initialize ports
X . PORD =0; TRID =0;
I i RC6] g Emorcant. = 0; 4/ Error feg
1| RC2 RC5 0 = @ Can_Init_ Flags = 0; Can Send Fllags = 0; Can Rov Flags = 0;// Cler flas
RC3 RC4
7 RDO RD3 [] 2220l 2 Can Send Fllags = _CANSPITX PRICRITY 0 & Z Form ﬁ\:alLe o be used
L CANSPI_TX XTD_FRAE & with CANSPIVrite
[] RD1 RD2 [] CAN-SPI § “CANSPIZTX_NO RTR FRAVE;
Can_Init Flags = _CA\SPI_CONFIG SAVPLE THRICE & // Form valte 1o
J/ be used

_CANSPIOONFIG PHSEG2 PRGON & 7/ viith CASPHInit
Schematic 1. Connecting the CAN-SPI module to a PIC16F887 :%:—ﬁ:g—g—% N

“CANSPI_CONFIG VALTD XTD SG;

the microcontroller pins indicating that the network operates properly. When node 2 PILIitQ; /7 iticlize 1 nocle

responds to node 1's call, the PORTB LEDs will be automatically turned on. If node 3 ki i SR R Rl el

responds to the call, the PORTD LEDs will be turned on. The source code for all three OAEPlSettperatiorliods( AP IEDE QOVFIG, O6P):;

nodes in the network is provided with this example. In order to create a HEX file for CANPISetifesk( CANSPI_VASK B1, -1, _CA\SPI_OONFIG XD NSE);
. pe s e . . . . // St all maskl bits to ones

each of these nodes individually, it is necessary to write only one DEFINE directive in CANSPISetiask( CAVSPI_HASK B2, -1, CANGPI CONFIG XTD MSG);

// Set all mesi? bits to ones
the example header. #ifdef NODEL

CANSPISetFi Her(_CANSPI_FILTER B2 F4, 012, _CANSPI_CONFIG XTD MSG);
// Nodel acoepts messages with 1D Ox12
CANSPISetFi Her(_CANSPI_FILTER BL F1, 013, _CANSPI_CONFIG XTD MSG);
// Nodel acoepts messages with 1D Ox13

t#else
CANSPISetFi Iter( CANSPI_FILTER B2 F2, Ox10, _CANSPI_CONFIG XD MSG);
= E_—II \/T E_—II // Node2 and Node3 accept messages with 1D Ox10
= CANSPISetFi lter(_CANSPI_FILTER Bl F2, 0x11, _CANSPI_QONFIG XTD MSG);
] N1 Wa‘dwmwwimmw
1)
) ;J CANSPISetOperationvode( CANSPI_NODE NORVAL,0XFF); /7 Set NORVAL. rioce
1 ‘ ‘ l' 5_(%?13[0]:0(40; // st initial data to be sent
* ] N3 am ifef NOLEL )
1D=0x13 g%?f: 0x10; // Set transmit 1D for CAN message
T1 T1 T1 T2 #ifdef NODE2
TX_ID = 0x12; // set transmit 1D for CAN message
#endif
#ifdaf_ 3 // Set transmit ID for CAN message
Figure 2. Communication example I;é—,;?f' 045 ! '
#ifdef NODEL )
In summary, here we have described one way of connecting microcontrollers to 7 o o it reeags & (o S Flee):
the CAN bus. We have also described how to detect errors by means of a communi- D e —
cation protocol in thg event that a remote node doesn't respond as expegtec{, hoyv Iwgm  CAPIRCER D, &R ot o et Len, £, R, FIas);
to filter messages using CAN filters, as well as how to perform communication in // Mtenpt: receive messoge o ;
if (Vsg Rowd) { // If message is received then check id
general on the CAN bus. #ifdef NODEL

if RxID = 0x12) // Check ID
PORTB = RTx Data[0];  // Output cata at PORTB

PORTD = RXTX Dataf0]; /7 Output data at PORTD
// Vit for a while between

mikroC PRO for PIC® library editor delay ms(50); messages
CASPIWrite(Tx_ID, &RXTx Data, 1, Can Send Flags); // Send ore hyte

with ready to use libraries such as:

i i TXIDH; // SHitch 1o next
CAN_SPI, GLCD, Ethenet etc. Functions used in the program D> D) 7D = 2 T
[ Library Menager E x| ?;?f‘g‘; NODE2
2 - i i if (R ID = 040 // Creck if this is our
2 @ [ [ 5 CANSPIGetOperationMode() ~ Current operation mode m(gz Mx_m%of; ey i data%
i+ A " . " . = -
E?ﬁ: = CANSPIInitialize()* Initialize the CANSPI module %T@%Wz—m S;é'[oi/ o T g beck
[ c_stdiib B T _// maximum reached
Dc _sting CANIRead()* Read message Delay ms(10); // Vigiit for a vhile
B¢ 1ype CANSPTWrite(Tx_ID, &RXTx Data, 1, Can Send Flags);  // Send ore byte
= [7] CAN_SPI CANSPISetBaudRate() Set the CANSPI baud rate // of data beck
- CANSPIGetOperationMode - - - Hendif }
CANSPIInitalize CANSPISetFilter()* Configure message filter Hifdef NOE3
CANSPIRead . . . . if (R ID = OXI1){ // Check i this is our message
CANSPISetBaudRate CANSPISetMask()* Advanced filtering configuration PORTD = RXTx Data[0];  // Display incaning data on FORTD
CANSPISetFilter RXTx Dataf0] = RXTx Dataf0] > 1; // Prepare data for sending back
CANSPISetiask CANSPISet OperationMode()*  Current operation mode it (RXTx Data[0] = 0) RXT Datal0] = 128; // Reinitialize if
CANSPISetOperationMode i i el ns(10): 7/ Vet for a Wnil/e/ eximum reached
I Compac Foe CANSPIWrite()* Write message OAGPTiriteChe 10, &R Cata, 1, an S Fles); /7 s e e
E common g * CANSPI library functions used in the program it
[] FLASH
[ Gled_Fonts e!%$= // A error occured, wait for a while
E e Other mikroC PRO for PIC functions used in the program: é:m,m%; /7 Increnent eror indicator
[[] Keypadaxa De|ay uso Delay ms(10); // lait for 10018
] Led_Constants == if ErorCount > 10) {  // Tineout expired - process errors
[ ted SPI1_init() ErrorCount = 0; // Reset error counter
© TX_IDH; // Switch to another message
d SPI1_read() i (X _ID > 0dL1) Tx_ID = 00; // Check overfloy
< ) B CANSPIrite(Tx_ID, &RXTx Data, 1, Can Send Flags) ;
// Send new message
The program for this example written for PIC® microcontrollers in C, Basic and Pascal as well #erdif
GO TO as the programs written for dsPIC® and AVR® microcontrollers may be found on our web site: }
www.mikroe.com/en/article/ 3}
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