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Programming Examples for the TMS320F281x eCAN

Hareesh Janakiraman Advanced Embedded Control Group

ABSTRACT

The TMS320F28x (TMS320F2812 and TMS320F2810) series of digital signal processor
(DSP) controllers feature an on-chip enhanced Controller Area Network (eCAN) module.
This module is a full-CAN controller, compliant with CAN specification 2.0B. This application
report contains several programming examples to illustrate how the eCAN module is set up
for different modes of operation. The objective is to help you come up to speed quickly in
programming the eCAN. All programs have been extensively commented to aid easy
understanding. The CANalyzer tool from Vector CANtech, Inc. was used to monitor and
control the bus operation. All projects and CANalyzer configuration files are included in the
attached SPRA876.zip file.

Contents
1 INEFOUCTION . e e e e e e 2
1.1 TMS320F28x €CAN fEAIUIES . ...ttt e e e e e e e 2
1.2 3.3-V CAN TraNSCEIVEIS . o ittt ettt et e e e e e e e e e e 2
2 PIOgIaMS o 3
2.1 DSP28 ECAN.C ..ottt 4
2.2 BacK2bakK.C ... o e 7
2.3 MBXRAMRW . C . .o e 11
2.4 TXLOO PG .ttt e e e 13
2.5 RXLOO PG .ttt e 14
2.6 TRPRTST P .CC .o e 16
2.7 DLC T X C ottt e 20
2.8 DLCRX G ottt e e 22
2.9 DB O T X C ottt it e e e 23
2. A0 DBO R C ottt e 25
2.0 MBXW DI C .ot e e 28
2. 2 TXABO O R C ettt e e e e 31
2 LB RXM S G LS T C oottt e 34
2 O ] o 37
2 A MOT O C oottt e 39
206 LPMWAKEUP. C ..o e e e e 42
207 REMREQ 2. C ..ot e e e e e e e e 46
2. A8 REMAN S € ottt 48
2 LG MULTINT 2. C ottt e e e e e e e e e 52
3 REIEIENCE . e e e e 56

Trademarks are the property of their respective owners.



Programming Examples for the TMS320F281x eCAN

1 Introduction

CAN is a multi-master serial protocol that was originally developed for automotive applications. Due
to its robustness and reliability, it now finds applications in diverse areas such as Industrial
automation, appliances, medical electronics, maritime electronics etc. CAN protocol features
sophisticated error detection (and isolation) mechanisms and lends itself to simple wiring at the
physical level.

1.1 TMS320F28x eCAN features

* Full implementation of CAN protocol, version 2.0B

* 32 mailboxes, each with the following properties:

Configurable as receive or transmit.

Configurable with standard or extended identifier

Has a programmable receive mask (Every mailbox has its own mask)
Supports data and remote frame

Composed of 0 to 8 bytes of data

Uses a 32-bit time stamp on receive and transmit message

Protects against reception of new message

Holds the dynamically programmable priority of transmit message
Employs a programmable interrupt scheme with two interrupt levels

Employs a programmable alarm on transmission or reception time-out

* Low-power mode

* Programmable wake-up on bus activity

e Automatic reply to a remote request message

e Automatic retransmission of a frame in case of loss of arbitration or error

e 32-bit Time Stamp Counter (TSC), which can be synchronized by a specific mailbox

1.2 3.3-V CAN Transceivers

Table 1 lists CAN transceivers from Texas Instruments that are true 3.3-V transceivers needing a
3.3-V rail only and are ideally suited to work with the TM320F281x series of DSPs.

Table 1. CAN Transceivers

Part Number Description Special features
SN65HVD230 3.3-V Can Transceiver with Standby Mode Controlled Slew Rate & Vref Pin
SN65HVD231 3.3-V Can Transceiver with Sleep Mode Controlled Slew Rate & Vref Pin
SN65HVD232 3.3-V Can Transceiver -
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Programs

DSP28 Ecan.c

This file is part of the DSP28 header files. It performs the basic initialization
needed for setting up the CAN module. This file is invoked at the beginning for
all examples.

BACK2BAK.c  This example transmits data back-to-back at high speed. This program
illustrates the use of self-test mode.

MBXRAMRW.c This example illustrates writes and reads to the mailbox RAM. Since it
exercises the mailbox RAM heavily, it may also be used to check the integrity
of the mailbox RAM.

TXLOOP.c This program transmits data to another CAN module using MAILBOX5. The
transmit loop can be executed a predetermined number of times or infinite
times. Useful to check the transmit functionality.

RXLOOP.c This is an example of how data may be received in 28x CAN.

TRPRTSTP.c  This program illustrates the programmable transmit-priority and time stamping
feature of the CAN module.

DLCTX.c Illustrates the operation of DLC field for a Transmit mailbox.

DLCRX.c lllustrates the operation of DLC field for a Receive mailbox.

DBOTX.c lllustrates the operation of DBO field for a Transmit mailbox.

DBORX.c lllustrates the operation of DBO field for a Receive mailbox.

MBXWDIF.c This code illustrates the functionality of the WDIFn bit (WDIF- Write Denied
Interrupt Flag).

TXABORT.c Checks the transmit abort operation using the TRR bit.

RXMSGLST.c  This example checks the operation of “Overwrite Protection Control (OPC)” bit.

TCOF.c This example checks the functionality of the “Timer Counter Overflow Flag
(TCOF)” bit.

MOTO.c This example illustrates the "Message Object Time Out (MOTQO)” feature.

LPMWAKEUP.c This example illustrates the ability of the CAN module to enter and exit
low-power mode (LPM).

REMREQ2.c This example checks the ability of the CAN module to SEND remote frames
from (and receive dataframes in) the same Mailbox.

REMANS.c This example checks the ability of the CAN module to answer remote frames
automatically.
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MULTINT2.c This example illustrates the ability of the CAN module to service multiple
interrupts automatically. Specifically, this example shows how when an
interrupt flag is set while another interrupt flag is already set, the most recent
interrupt flag automatically generates a core level interrupt upon exiting the ISR
of the previous interrupt.

2.1 DSP28_ECan.c

TMDX ALPHA RELEASE

/1
/1
/1 I ntended for product eval uation purposes

/1

[ | HHB R R R R R R R R R R R R
/1

/'l FILE DSP28_ECan. c

/1

/1 TITLE: DSP28 Enhanced CAN Initialization & Support Functions.

/1
/1

HHHH A
#i ncl ude " DSP28_Devi ce. h”

/1

/1 1nitECan:

/1

/1 This function initializes the eCAN nodule to a known state.
/1

}/oi d I nitECan(void)

| ong i;

asm(” EALLOW);

/* Disabl e Watchdog */
SysCtrl Regs. WDCR = 0x006F;

/* Enable clock to CAN nodule */
SysCirl Regs. PCLKCR. al | = 0x4000;

/* Set PLL multiplication factor */

SysCirl Regs. PLLCR bit. DIV = 0x000A; // Set PLL to x10 (/2). A CLKIN of 30 Mz would result in
/1 30 * 10 = 300 (/2) = 150 MHz SYSCLKQOUT.

for(i=0; i<100000; i++) /1 Delay for PLL to stabilize

{ asm(” NOP");
/* Configure eCAN pins using GPlOregs*/
Gpi oMuxRegs. GPFMUX. bi t . CANTXA_GPI OF6 = 1,
Gpi oMuxRegs. GPFMUX. bi t . CANRXA_GPI OF7 = 1;

/* Configure eCAN RX and TX pins for eCAN transm ssions using eCAN regs*/

ECanaRegs. CANTI OC. bit. TXFUNC = 1;
ECanaRegs. CANRI OC. bit . RXFUNC = 1;

/* Configure eCAN for HECC node - (reqd to access nail boxes 16 thru 31) */
/1 HECC node al so enabl es tinme-stanping feature

ECanaRegs. CANMC. bi t. SCB = 1;

/* Initialize all bits of 'Master Control Field to zero */
/1 Some bits of MCF register come up in an unknown state. For proper operation,
/1 all bits (including reserved bits) of MCF nust be initialized to zero
ECanaMboxes. MBOX0. MCF. al | = 0x00000000;
ECanaMboxes. MBOX1. MCF. al | = 0x00000000;
ECanaMboxes. MBOX2. MCF. al | = 0x00000000;
ECanaMboxes. MBOX3. MCF. al I = 0x00000000;
ECanaMboxes. MBOX4. MCF. al | = 0x00000000;
ECanaMboxes. MBOX5. MCF. al | = 0x00000000;
ECanaMboxes. MBOX6. MCF. al | = 0x00000000;
ECanaMboxes. MBOX7. MCF. al | = 0x00000000;
ECanaMbhoxes. MBOX8. MCF. al | = 0x00000000;
4 b’ TexAS SPRA876A
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ECanaMboxes. MBOX9. MCF. al | = 0x00000000;

ECanaMboxes. MBOX10. MCF. al | = 0x00000000;
ECanaMboxes. MBOX11. MCF. al | = 0x00000000;
ECanaMboxes. MBOX12. MCF. al | = 0x00000000;
ECanaMboxes. MBOX13. MCF. al | = 0x00000000;
ECanaMboxes. MBOX14. MCF. al | = 0x00000000;
ECanaMboxes. MBOX15. MCF. al | = 0x00000000;
ECanaMboxes. MBOX16. MCF. al | = 0x00000000;
ECanaMboxes. MBOX17. MCF. al | = 0x00000000;
ECanaMboxes. MBOX18. MCF. al | = 0x00000000;
ECanaMboxes. MBOX19. MCF. al | = 0x00000000;
ECanaMboxes. MBOX20. MCF. al | = 0x00000000;
ECanaMboxes. MBOX21. MCF. al | = 0x00000000;
ECanaMboxes. MBOX22. MCF. al | = 0x00000000;
ECanaMboxes. MBOX23. MCF. al | = 0x00000000;
ECanaMboxes. MBOX24. MCF. al | = 0x00000000;
ECanaMboxes. MBOX25. MCF. al | = 0x00000000;
ECanaMboxes. MBOX26. MCF. al | = 0x00000000;
ECanaMboxes. MBOX27. MCF. al | = 0x00000000;
ECanaMboxes. MBOX28. MCF. al | = 0x00000000;
ECanaMboxes. MBOX29. MCF. al | = 0x00000000;
ECanaMboxes. MBOX30. MCF. al | = 0x00000000;
ECanaMboxes. MBOX31. MCF. al | = 0x00000000;

TAn, RWn, G Fn bits are all zero upon reset and are cl eared again
as a matter of precaution.

Clear all TAn bits */

~ ——
* o~~~

ECanaRegs. CANTA. al | = OxFFFFFFFF;
/* Clear all RwWn bits */

ECanaRegs. CANRMP. al | = OxFFFFFFFF;
/* Clear all interrupt flag bits */

ECanaRegs. CANG FO. al |
ECanaRegs. CANG F1. al |

OXFFFFFFFF;
OXFFFFFFFF;

/* Configure bit timng paraneters */
ECanaRegs. CANMC. bit.CCR = 1 ; /Il Set CCR =1

whi | e( ECanaRegs. CANES. bit.CCE !'= 1) {} /1l Wait for CCE bit to be set..

ECanaRegs. CANBTC. bit.BRP = 9;

ECanaRegs. CANBTC. bit. TSEQ = 2;

ECanaRegs. CANBTC. bit. TSEGL = 10;

ECanaRegs. CANMC. bit. CCR = 0 ; /] Set CCR =0

whi | e( ECanaRegs. CANES. bit.CCE == 10 ) {} /1 Wit for CCE bit to be cleared..
/* Disable all Milboxes */

ECanaRegs. CANME. al | = 0; /1 Required before witing the MSG Ds

IR R R RS E RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEY)

/* Bit configuration parameters for 150 MHz SYSCLKOUT*/

/***************************************************/

/*

The tabl e bel ow shows how BRP field nmust be changed to achieve different bit
rates with a BT of 15, for a 80% SP:

BT = 15, TSEGL = 10, TSE& = 2, Sanpling Point = 80%

1 Mops : BRP+1 = 10 : CAN clock = 15 MHz

500 kbps : BRP+1 = 20 : CAN clock = 7.5 M

250 kbps : BRP+1 = 40 : CAN clock = 3.75 M1z
125 kbps : BRP+1 = 80 : CAN clock = 1.875 MHz
100 kbps : BRP+1 = 100 : CAN clock = 1.5 Mz
50 kbps : BRP+1 = 200 : CAN clock = 0.75 M&z

The tabl e bel ow shows how to achieve different sanpling points with a BT of 25:

Achi eving desired SP by changing TSEGL & TSE&Q with BT = 25

TSEGL = 18, TSE&R = 4, SP = 80%
TSEGL = 17, TSE&R = 5, SP = 76%
SPRAS876A Q’ TeEXAS 5
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TSEGL = 16, TSEXR
TSEGL = 15, TSE&
TSEGL = 14, TSEX

6,
7,
8

The tabl e bel ow shows

rates with a BT of

1 Mops : BRP+1
500 kbps : BRP+1
250 kbps : BRP+1
125 kbps : BRP+1
100 kbps : BRP+1
50 kbps : BRP+1

*/

25,

SP = 72%
SP = 68%
SP = 64%

how BRP field nmust be changed to achieve different bit

for the sanpling points shown above:

{'? TeExXAS
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2.2 Back2bak.c

khkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhhkhkhhhkhkhhkhkhhkhkhkhkhkhkkhkkhkkhkhkkhhhkkhkhkhkhhkhkkkkkkkkkkkkkkkkkkkkkkk**x*%x

Fi | ename: Back2bak. c

Description: Back-to-back transm ssion and reception in SELF-TEST node

The received data is verified. Any error is flagged.
MBXO transmits to MBX16, MBX1 transmits to MBX17 and so on....
This programillustrates the use of self-test node

Last update: 12/23/02

LR AR EEEEEEEEEREEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEY]

/
*
* This test transmits data back-to-back at high speed without stopping.
*
*

#i ncl ude " DSP28_Devi ce. h”
#def i ne TXCOUNT 1000 /1 Transmission will take place (TXCOUNT) tinmes..

| ong i;

i nt i

| ong | oopcount = 0; // Counts the # of tines the loop actually ran
I ong errorcount = 0; // Counts the # of times any error occured
unsi gned | ong Test Moox1l = O;

unsi gned | ong Test Moox2 = O;

unsi gned | ong Test Moox3 = 0;

voi d | nitECan(void);
voi d MBXcheck(long T1, long T2, long T3);
void MBXrd(int i);

mai n()

/* Initialize the CAN nodule */
I nit ECan();
/* Wite to the MS@ D field of TRANSM T nmi | boxes MBOX0 — 15 */

ECanaMboxes. MBOX0. M5G@ D. al | = 0x9555AAA0;
ECanaMboxes. MBOX1. M5GA D. al | = 0x9555AAA1;
ECanaMboxes. MBOX2. MBG D. al | = 0x9555AAA2;
ECanaMboxes. MBOX3. M5G@ D. al | = 0x9555AAA3;
ECanaMboxes. MBOX4. M5G D. al | = 0x9555AAA4;
ECanaMboxes. MBOX5. M5GA D. al | = 0x9555AAA5;
ECanaMboxes. MBOX6. M5GA D. al | = 0x9555AAA6;
ECanaMboxes. MBOX7. MBG D. al | = 0x9555AAA7;
ECanaMboxes. MBOX8. M5G@ D. al | = 0x9555AAA8;
ECanaMboxes. MBOX9. M5G@ D. al | = 0x9555AAA9;
ECanaMboxes. MBOX10. MSA D. al | = 0x9555AAAA;
ECanaMboxes. MBOX11. MSA D. al | = 0x9555AAAB;
ECanaMboxes. MBOX12. MSA D. al | = 0x9555AAAC;
ECanaMboxes. MBOX13. M5G@ D. al | = 0x9555AAAD;
ECanaMboxes. MBOX14. MSA D. al | = 0x9555AAAE;
ECanaMboxes. MBOX15. MSA D. al | = 0x9555AAAF;

/* Wite to the MS@D field of RECElIVE nmail boxes MBOX16 — 31 */

ECanaMboxes. MBOX16. MSA D. al | = 0x9555AAA0;
ECanaMboxes. MBOX17. MSA D. al | = 0x9555AAAL;
ECanaMboxes. MBOX18. MSA D. al | = 0x9555AAA2;
ECanaMboxes. MBOX19. MSG D. al | = 0x9555AAA3;
ECanaMboxes. MBOX20. MSA D. al | = 0x9555AAA4;
ECanaMboxes. MBOX21. MSA D. al | = 0x9555AAA5;
ECanaMboxes. MBOX22. MSA D. al | = 0x9555AAA6;
ECanaMboxes. MBOX23. M5G@ D. al | = 0x9555AAA7;
ECanaMooxes. MBOX24. M5G@ D. al | = 0x9555AAA8;
ECanaMboxes. MBOX25. MSA D. al | = 0x9555AAA9;
ECanaMboxes. MBOX26. MSA D. al | = 0x9555AAAA;
ECanaMboxes. MBOX27. M5G D. al | = 0x9555AAAB;
ECanaMboxes. MBOX28. M5G@ D. al | = 0x9555AAAC;
ECanaMboxes. MBOX29. MSA D. al | = 0x9555AAAD;
ECanaMboxes. MBOX30. MSA D. al | = 0x9555AAAE;
ECanaMboxes. MBOX31. M5G D. al | = 0x9555AAAF;

tialize the nailbox RAMfield of MBOX16 — 31 */
s is needed to ensure the test indeed runs successfully everytine,

/* 1ni
/1 Thi
/1 since nmailbox RAM may retain the correct data froma previous test.

SPRAS876A Q’ TeEXAS 7
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ECanaMboxes. MBOX16. MDRL. al |
ECanaMboxes. MBOX16. MDRH. al |

ECanaMboxes. MBOX17. MDRL. al |
ECanaMboxes. MBOX17. MDRH. al |

ECanaMooxes. MBOX18. MDRL. al |
ECanaMooxes. MBOX18. MDRH. al |

ECanaMooxes. MBOX19. MDRL. al |
ECanaMooxes. MBOX19. MDRH. al |

OO 22 L2L 202 22 22 L2 2L L2 2L QL 2L QL Lo Qe o

ECanaMboxes. MBOX20. MDRL. al |
ECanaMboxes. MBOX20. MDRH. al |

ECanaMooxes. MBOX21. MDRL. al |
ECanaMboxes. MBOX21. MDRH. al |

ECanaMboxes. MBOX22. MDRL. al |
ECanaMboxes. MBOX22. MDRH. al |

ECanaMboxes. MBOX23. MDRL. al |
ECanaMboxes. MBOX23. MDRH. al |

ECanaMooxes. MBOX24. MDRL. al |
ECanaMboxes. MBOX24. MDRH. al |

ECanaMboxes. MBOX25. MDRL. al |
ECanaMoxes. MBOX25. MDRH. al |

ECanaMboxes. MBOX26. MDRL. al |
ECanaMboxes. MBOX26. MDRH. al |

ECanaMboxes. MBOX27. MDRL. al |
ECanaMboxes. MBOX27. MDRH. al |

ECanaMooxes. MBOX28. MDRL. al |
ECanaMooxes. MBOX28. MDRH. al |

ECanaMboxes. MBOX29. MDRL. al |
ECanaMboxes. MBOX29. MDRH. al |

ECanaMboxes. MBOX30. MDRL. al |
ECanaMboxes. MBOX30. MDRH. al |

ECanaMooxes. MBOX31. MDRL. al |
ECanaMooxes. MBOX31. MDRH. al |

/* Configure Mail boxes 0-15 as Tx, 16-31 as Rx */
ECanaRegs. CANMD. al | = OxFFFF000O;
/* Wite to Master Control field */

ECanaMboxes. MBOX0. MCF. bit. DLC
ECanaMboxes. MBOX1. MCF. bit. DLC
ECanaMboxes. MBOX2. MCF. bit. DLC
ECanaMboxes. MBOX3. MCF. bit. DLC
ECanaMboxes. MBOX4. MCF. bit. DLC
ECanaMboxes. MBOX5. MCF. bit. DLC
ECanaMboxes. MBOX6. MCF. bit. DLC
ECanaMboxes. MBOX7. MCF. bit. DLC
ECanaMboxes. MBOX8. MCF. bi t. DLC
ECanaMboxes. MBOX9. MCF. bit. DLC
ECanaMboxes. MBOX10. MCF. bit. DLC
ECanaMboxes. MBOX11. MCF.
ECanaMboxes. MBOX12. MCF.
ECanaMboxes. MBOX13. MCF.

o 5 00 09 09 00 00 00 00

00 00 0 % 00 %0~

ECanaMboxes. MBOX14. MCF
ECanaMboxes. MBOX15. MCF

.DLC

ToToToTo
o nn

it
it
it
it
it

/* Wite to the mail box RAM field of MBOXO — 15 */

ECanaMboxes. MBOX0. MDRL. al | = 0x9555AAA0;
ECanaMooxes. MBOX0. MDRH. al | = 0x89ABCDEF;
ECanaMboxes. MBOX1. MDRL. al | = 0Ox9555AAA1;
ECanaMooxes. MBOX1. MDRH. al | = 0x89ABCDEF,;
8 ” TeEXAS SPRA876A
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/*

ECanaRegs. CANME. al | =
ECanaRegs. CANMC. bi t .

Enabl e all

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

Mai

/* Begin transmtting */
[* while(l) */

f

{
ECanaRegs. CANTA. al |

/1 Read from Receive mail boxes and begi n checking for
for(j=0;

}

asn(”
}
/*

or(i=0; i <

ECanaRegs. CANTRS. al |
whi | e( ECanaRegs. CANTA. al |
ECanaRegs. CANTA. al | =

| oopcount ++;

MBXr d(j);

NBXcheck’( Test Moox1, Test Mbox2, Test Mbox3) ;

j <16;

/1 Uncomment this line for
/1 Uncomment this line for

MBOX2. MDRL. a = O0x9555AAA2;
MBOX2. MDRH. al | = 0x89ABCDEF;
MBOX3. MDRL. = 0x9555AAA3;
MBOX3. MDRH. a = 0x89ABCDEF;
MBOX4. MDRL. = 0x9555AAA4;
MBOX4. MDRH. a = O0x89ABCDEF;
MBOX5. MDRL. = O0x9555AAA5;
MBOX5. MDRH. a = O0x89ABCDEF;
MBOX6. MDRL. = 0x9555AAA6;
MBOX6. MDRH. a = 0x89ABCDEF;
MBOX7. MDRL. = 0x9555AAA7;
MBOX7. MDRH. a = 0x89ABCDEF;
MBOX8. MDRL. = 0x9555AAA8;
MBOX8. MDRH. a = O0x89ABCDEF;
MBOX9. MDRL. al | = 0x9555AAA9;
MBOX9. MDRH. al | = 0x89ABCDEF,;
MBOX10. MDRL. al | = Ox9555AAAA;
MBOX10. MDRH. al | = Ox89ABCDEF;
MBOX11. MDRL. al | = Ox9555AAAB;
MBOX11. MDRH. al | = Ox89ABCDEF;
MBOX12. MDRL. a = 0x9555AAAC;
MBOX12. MDRH. a = O0x89ABCDEF;
MBOX13. MDRL. a = 0x9555AAAD;
MBOX13. MDRH. a = 0x89ABCDEF;
MBOX14. MDRL. a = O0x9555AAAE;
MBOX14. MDRH. a = O0x89ABCDEF;
MBOX15. MDRL. a = OX9555AAAF;
MBOX15. MDRH. a = O0x89ABCDEF;
| boxes */
OxFFFFFFFF;
STM = 1;
TXCOUNT; i ++)
= OxFFFFFFFF;
= O0x0000FFFF;

j++)

ESTOPO") ;

voi d MBXrd(int MBXnbr)

vol atile struct

MBOX * Mai | box

I'= Ox0000FFFF ) {}
0Xx0000FFFF;

= (void *) 0x6180;

Mai | box = Mail box + MBXnbr;

/1 Configure CAN for self-test node

infinite transm ssions
finite transm ssions

/1l Set TRS for all transnmit nmuail boxes
/1 Wait for all TAn bits to be set..
/1 Clear all TAn

dat a
/!l Read & check 16 mmil boxes

/1 This func reads the indicated nmailbox data
/'l Checks the received data

/1 Stop here after programterm nation

This function reads the recei ve—nail box contents */

/1 CAN Mai | boxes

Test Moox1 = Mail box—>MDRL. al | ; /1 = O0x9555AAAn (n is the MBX nunber)
SPRA876A Q’ TeEXAS 9
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Mai | box—>MDRH. al | ;  // = Ox89ABCDEF (a constant)

Test Moox2 =
= Mai | box—>MSGA D. al | ; /1 = O0x9555AAAn (n is the MBX nunber)

Test Moox3
} // MSAD of arcv MBXis transmtted as the MDRL data.
/* This function checks the transmt and receive mail box contents */

voi d MBXcheck(long T1, long T2, long T3)

{

if((T1!=T3) || ( T2 != Ox89ABCDEF))
{
errorcount ++;

}
/*
This code is useful to check the proper operation of the CAN nodul e without
another CAN nodule in the network. This is possible only in self-test node.
*/

10 {'? TexASs
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2.3 MBXRAMRW.c

khkkhkkhkkhkkhkkhkkhkkhkhkkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkhkkhkkhkkkkkkkkhkkkkkkkkkkkkkkkk*x*%x
Fi | enane: MBXRAMRW c *
*

Description: This code checks the integrity and correct *
functionality of the mailbox RAMin the CAN nodul e. *

*

This test wites patterns such as 0000h, FFFFh, 5555h, AAAAh to all
the 32 mil boxes and reads them back for verification.
Any error is flagged.

Last update: 12/24/2002 *

!
*
*
*
*
*
*
*
*
*
LR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEREEEEEEEEEEEEY]

#i ncl ude " DSP28_Devi ce. h”
#define COUNT 100000 // Mailbox RAMtest will take place (COUNT) tines..

| ong i

| ong d;

| ong | oopcount = 0; // Counts the # of tines the |loop actually ran
| ong errorcount = O;

unsi gned | ong Test Moox1l = O;

void MBXrd(long d); /* This function reads fromall 32 MBOXes */
void MBXwr (|l ong d); /* This function wites to all 32 MBOXes */
voi d | nitECan(void);

mai n()

/* Initialize the CAN nodul e */
I nitECan();
/* Enable all Mailboxes */

ECanaRegs. CANME. al | = OxFFFFFFFF;
/* Wite to the mail box RAMfield of MBOXO — 31 */

[* while(l) */ /1 Uncomment this line for infinite iterations
for(i=0; i < COUNT; i++) /1 Uncomment this line for finite iterations

{
d = OxFFFFFFFF;
MBXwr (d) ;
MBXrd(d);
d = 0x00000000;
MBXwr (d) ;
MBXrd(d);
d = 0x55555555;
MBXwr (d) ;

| oopcount ++;

asm(” ESTOPO");
}

/Il Wite the passed data to all 32 mail boxes
voi d MBXwr (| ong MBXdat a)

int j;
vol atile struct MBOX *Mailbox = (void *) 0x6100;

for(j=0; j<32; j++)
{

Mai | box—>NMDRH. al | = MBXdat a;
Mai | box—>MDRL. al | = MBXdat a;
Mai | box = Mai |l box + 1;

}
}

/1 Check if all 32 muil boxes contain the passed data

SPRAS876A Q’ TeEXAS 11
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void MBXrd(long MBXdat a)
{
int j;
volatile struct MBOX *Mail box = (void *) 0x6100;
for(j=0; j<32; j++)
{
Test Moox1 = Mail box—>MDRL. al | ;
if (TestMoxl1l != d)
{errorcount ++;}
Test Moox1 = Mail box—>NMDRH. al | ;
if (TestMoxl != d)
{errorcount ++; }
Mai | box = Mail box + 1;

}
}

/* This code may be used to exercise and check the correct functionality
of the mail box RAM */

12 {'? TEXAS
INSTRUMENTS
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2.4 TXLOOP.c

R R R R R R R R R

Fi | ename: TXLOOP. c *

*

Description: TXLOOP — Transmit |oop using any mail box

This program TRANSM TS data to anot her CAN nodul e usi ng MAlI LBOX5
This program could either |oop forever or transmt "n” # of tines,
where "n” is the TXCOUNT val ue.

Last update: 12/23/2002

LR R R RS E R R R R R R EEEY]

/
*
*
*
*
* Mailbox 5 is shown as an exanple...
*
*
*
*
*
*

#i ncl ude "DSP28_Devi ce. h”
#define TXCOUNT 10000 // Transmission will take place (TXCOUNT) times..

| ong i

|l ong | oopcount = 0;
voi d | nitECan(void);

mai n()

/* Create a shadow register structure for the CAN control registers. This is
needed, since, only 32-bit access is allowed to these registers. 16-bit access
to these registers could potentially corrupt the register contents. This is
especially true while witing to a bit (or group of bits) anmong bits 16 — 31 */

struct ECAN_REGS ECanaShadow;
/* Initialize the CAN nodule */
I nit ECan();
/* Wite to the MSG@ D field */
ECanaMboxes. MBOX5. M5d D. al | = Ox9FFFFFFF; // Extended ldentifier

/* Configure Mailbox under test as a Transmt mail box */

ECanaShadow. CANVD. al | = ECanaRegs. CANMVD. al | ;
ECanaShadow. CANVD. bit. MD5 = O;
ECanaRegs. CANMD. al | = ECanaShadow. CANMD. al | ;

/* Enabl e Mail box under test */

ECanaShadow. CANME. al | = ECanaRegs. CANME. al | ;
ECanaShadow. CANMVE. bit. MES = 1;
ECanaRegs. CANME. al | = ECanaShadow. CANME. al | ;

/* Wite to DLC field in Master Control reg */
ECanaMboxes. MBOX5. MCF. bit. DLC = 8§;

/* Wite to the mailbox RAMfield */

ECanalMboxes. MBOX5. MDRL. al | = 0x01234567;
ECanaMboxes. MBOX5. MDRH. al | = Ox89ABCDEF;
/* Begin transmtting */
/1 while(l) /1 Uncomment this line for infinite transm ssions
for(i=0; i < TXCOUNT; i++) /1 Uncomment this line for finite transm ssions
{
ECanaShadow. CANTRS. al | = 0;
ECanaShadow. CANTRS. bit. TRS5 = 1; /] Set TRS for nailbox under test
ECanaRegs. CANTRS. al | = ECanaShadow. CANTRS. al | ;

whi | e( ECanaRegs. CANTA. bit.TA5 == 0 ) {} // Wait for TA5 bit to be set..

ECanaShadow. CANTA. al | = 0;
ECanaShadow. CANTA. bit. TA5 = 1; /'l Cear TA5
ECanaRegs. CANTA. al | = ECanaShadow. CANTA. al | ;

| oopcount ++;

}
/* CANal yzer configuration file: 1MBOSPRX. cfg... */

SPRAS876A Q’ TeEXAS
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2.5 RXLOOP.c

.
*
*
*
*
*
*
*
*
*

*
*
*
*
*

ER R R R X R

Fi | ename: RXLOOP. ¢ *

*
Description: This test is a sinple exanple of how data nay be received
in 28x CAN

This programruns on Node B. CANal yzer is used as node A in this exanple.

Al'l nuil boxes are configured as receive nuil boxes. Each mail box

has a different ID. Al mailboxes in node A are allowed to transmt
in a sequence to mail boxes in node B. Once the cycle is conplete,
the cycle is started all over again.

This program | oops forever. The # of times the receive |loop is executed
is stored in the RXCOUNT val ue.

Last update: 12/24/2002

LA SRR R EEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEY

#i ncl ude " DSP28_Devi ce. h”

ong RXCOUNT = O;
ong i

void InitECan(void);
mai n()

/

* Create a shadow register structure for the CAN control registers. This is
needed, since, only 32-bit access is allowed to these registers. 16-bit access
to these registers could potentially corrupt the register contents. This is
especially true while witing to a bit (or group of bits) anong bits 16 — 31 */

struct ECAN _REGS ECanaShadow;

/

/

/

* |Initialize the CAN nodule */
InitECan();

* Wite to the MSA@ D field — MBX nunber is witten as its MSG@ D */

ECanaMboxes. MBOX1. MG D. al I = 0x00040000; // Std identifier
ECanaMboxes. MBOX2. MSGA D. al I = 0x00080000; // Std identifier
ECanaMboxes. MBOX3. M5s@ D. al I = 0x00000000; // Std identifier
ECanaMboxes. MBOX4. M5S@ D. al | = 0x00100000; // Std identifier
ECanaMboxes. MBOX5. MG D. al I = 0x00140000; // Std identifier
ECanaMboxes. MBOX6. MSA D. al I = 0x00180000; // Std identifier
ECanaMboxes. MBOX7. V5@ D. al I = 0x001C0000; // Std identifier
ECanaMboxes. MBOX8. M5S@ D. al | = 0x00200000; // Std identifier
ECanaMboxes. MBOX9. MS@ D. al I = 0x00240000; // Std identifier
ECanaMboxes. MBOX10. MSA@ D. al | = 0x00400000; // Std identifier
ECanaMboxes. MBOX11. MsG@ D. al | = 0x00440000; // Std identifier
ECanaMboxes. MBOX12. MsG@ D. al | = 0x00480000; // Std identifier
ECanaMboxes. MBOX13. MsG@ D. al | = 0x004C0000; // Std identifier
ECanaMboxes. MBOX14. MSA D. al | = 0x00500000; // Std identifier
ECanaMboxes. MBOX15. MS@ D. al | = 0x00540000; // Std identifier
ECanaMboxes. MBOX16. M5sG@ D. al | = 0x00580000; // Std identifier
ECanaMboxes. MBOX17. MSG@ D. al | = 0x005C0000; // Std identifier
ECanaMboxes. MBOX18. Ms@ D. al | = 0x00600000; // Std identifier
ECanaMboxes. MBOX19. MS@ D. al | = 0x00640000; // Std identifier
ECanaMboxes. MBOX20. MsG@ D. al | = 0x00800000; // Std identifier
ECanaMboxes. MBOX21. MsG@ D. al | = 0x00840000; // Std identifier
ECanaMboxes. MBOX22. M5G@ D. al | = 0x00880000; // Std identifier
ECanaMboxes. MBOX23. MS@ D. al | = 0x008C0000; // Std identifier
ECanaMboxes. MBOX24. MSA D. al | = 0x00900000; // Std identifier
ECanaMboxes. MBOX25. Ms@ D. al | = 0x00940000; // Std identifier
ECanaMboxes. MBOX26. M5G@ D. al | = 0x00980000; // Std identifier
ECanaMboxes. MBOX27. M5G@ D. al | = 0x009C0000; // Std identifier
ECanaMboxes. MBOX28. MSA D. al | = 0x00A00000; // Std identifier
ECanaMboxes. MBOX29. M5G D. al | = 0x00A40000; // Std identifier
ECanaMboxes. MBOX30. Ms@ D. al | = 0x00C00000; // Std identifier
ECanaMboxes. MBOX31. MSG D. al | = 0x00C40000; // Std identifier
ECanaMboxes. MBOX0. MG D. al | = 0x00C80000; // Std identifier

/* Note: If witing to only the 11-bit identifier as by

" ECanaMboxes. MBOX0. MSA@ D. bit. MSG D_H = 0x00C8”, |DE, AME & AAM
bit fields also need to be initialized. Qherw se, they

may assune random val ues */

* Configure Milboxes as Receive mail boxes */

14 {'P TEXAS
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ECanaShadow. CANMD. al |
ECanaShadow. CANVD. al |
ECanaRegs. CANMD. al | =

/* Enabl e Mail boxes */
ECanaShadow. CANME. al |
ECanaShadow. CANME. al |
ECanaRegs. CANME. al | =

/* Begin receiving */
whi | e(1)

whi | e( ECanaRegs. CANRMP. al |

ECanaRegs. CANRMP. al |

= ECanaRegs. CANVD. al | ;
= OxFFFFFFFF;
ECanaShadow. CANMD. al | ;

ECanaRegs. CANME. al | ;
Ox FFFFFFFF;
ECanaShadow. CANME. al | ;

= OXFFFFFFFF ) {} // Wit for all RWwn to be set..

= OxFFFFFFFF; /Il Cear all RWn bits and start

RXCOUNT++ ; /1 all over again...
}
}
/* CANal yzer configuration file: RXLOOP.CFG .. */
SPRAS876A Q’ TeEXAS 15
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26 TRPRTSTP.c

EE R R R R S R R S R R R R R R R R

Fi | ename: TRPRTSTP. ¢

Descri ption:
and time stanping feature of the CAN nodul e.

When a priority is assigned,

Al

This programillustrates the progranmmable transmt—priority

transm ssion will
not the nunerical
mai | boxes are configured for transnmit operation and all
are set at the sane tine. Transmit priority is assigned randoniy.

The received data nmay be nonitored on the CANal yzer to check if data was
transmtted according to the assigned priority. The MOTS registers may

al so be checked on the transmtting node.

Last update:

12/ 24/ 2002

LR EEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEREEEEEEEEY

/
*
*
*
*
*
*
* assigned transmit priority,
*
*
*
*
*
*
*
*

#i ncl ude "DSP28_ Devi ce. h”
| ong i
void | nitECan(void);

nai

/*

/*

/*

/*

/*

n()

Initialize the CAN nodule */

Init ECan();

Wite to the MSA@D field of

ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.

MBOXO.
MBOX1.
MBOX2.
MBOX3.
MVBOX4.
MBOX5.
MBOX6.
MBOX7 .
MBOX8.
MBOX9.

MBOX10.
MBOX11.
MBOX12.
MBOX13.
MBOX14.
MBOX15.

MBOX16.
MBOX17.
VBOX18.
MBOX19.
MBOX20.
MBOX21.
MBOX22.
MBOX23.
MBOX24.
MBOX25.
MBOX26.
MBOX27.
MBOX28.
MBOX29.
MBOX30.
MBOX31.

Configure Mil boxes 0-31
ECanaRegs. CANMD. al |

TRANSM T mai | boxes MBOXO — 31 */

be according to the
val ue of the mailbox |D.

Enabl e all Mail boxes */

ECanaRegs. CANME. al |

Wite to Master

ECanaMboxes. MBOX0. MCF. bit. DLC
ECanaMboxes. MBOX1. MCF. bit. DLC
ECanaMboxes. MBOX2. MCF. bit. DLC

Contr ol

MG D. al | = 0x9555AA00;
MSGE D. al | = 0x9555AA01;
MSGA D. al | = 0x9555AA02;
MSGA D. al | = 0x9555AA03;
MSA D. al | = 0x9555AA04;
MSGE D. al | = 0x9555AA05;
MSGE D. al | = 0x9555AA06;
MSGA D. al | = 0x9555AA07;
MSGA D. al | = 0x9555AA08;
MSGA D. al | = 0x9555AA09;
MSGE D. al | = 0x9555AA10;
MSGA D. al | = 0x9555AA11;
MSG D. al | = 0x9555AA12;
MSA D. al | = 0x9555AA13;
MSGE D. al | = 0x9555AA14;
MBGA D. al | = 0x9555AA15;
MSA D. al | = 0x9555AA16;
MSGE D. al | = 0x9555AA17;
MBGA D. al | = 0x9555AA18;
MSG D. al | = 0x9555AA19;
MSG D. al | = 0x9555AA20;
MSGE D. al | = 0x9555AA21;
MSA D. al | = 0x9555AA22;
MSGA D. al | = 0x9555AA23;
MSG D. al | = 0x9555AA24;
MSGE D. al | = 0x9555AA25;
MSGE D. al | = 0x9555AA26;
MSA D. al | = 0x9555AA27;
MSG D. al | = 0x9555AA28;
MG D. al | = 0x9555AA29;
MSGE D. al | = 0x9555AA30;
MSGA D. al | = 0x9555AA31;
as Tx */
= 0x00000000;
= OxFFFFFFFF;

field — DLC */

8;
8;
8;
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/*

/*

ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.

Set transmt

ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMooxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.

MBOX3.
MBOX4.
MBOX5.
MBOX6.
MBOX7.
MBOX8.
MBOX9

MBOX10.
MBOX11.
MBOX12.
MBOX13.
MBOX14.
MBOX15.
MBOX16.
MBOX17.
MBOX18.
MBOX19.
MBOX20.
MBOX21.
MBOX22.
MBOX23.
MBOX24.
MBOX25.
MBOX26.
MBOX27.
MBOX28.
MBOX29.
MBOX30.
MBOX31.

.bit.DLC
.bit.DLC
.bit.DLC
.bit.DLC
.bit.DLC
.bit.DLC

bit.DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC

.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.

priority |evel

MBOX23.
MBOX11.
MBOX17.
MBOX27.
MBOX13.

MBOX18

MCF
MCF
MCF
MCF
MCF
MCF

.bit.
.bit.
.bit.
.bit.
.bit.
.bit.

o o 00 00 00 00

00 006000 0000 00 00 00 00 00 G0 0O 03 00 3 00 60 00 00 00 G0~

— Random priorities are assigned
Uncomment followi ng block to check out the TPL mechani sm */

MBOX20. MCF. bi t .
MBOX4. MCF. bi t. TPL
MBOX9. MCF. bi t . TPL
MBOX26. MCF. bi t. TPL
MBOX15. MCF. bi t. TPL
MBOX0. MCF. bi t . TPL
MBOX7. MCF. bi t. TPL

TPL

TPL
TPL
TPL
TPL
TPL
TPL

= 30
=2

MBOX2. MCF. bi t. TPL =

MBOX24.
MBOX29.
MBOX12.
MBOX16.
MBOX31.
MBOX22.
MBOX19.

MBOX21

MCF

.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.

bit.

TPL
TPL
TPL
TPL
TPL
TPL
TPL
TPL

MBOX1. MCF. bi t. TPL
MBOX30. MCF. bi t. TPL
MBOX28. MCF. bi t . TPL
MBOX25. MCF. bi t. TPL
MBOX10. MCF. bi t. TPL
MBOX3. MCF. bi t . TPL
MBOX8. MCF. bi t . TPL
MBOX5. MCF. bi t . TPL

MBOX14. NCF. bit. TPL = 1

MBOX6. MCF. bit. TPL =

If no tr.priority is assigned,

tr.sequence will

with the mailbox with the highest
mai | box with the numerically highest

Uncomment the followi ng block to try this out

31;
9,
28;
27;
26;
25;
24;
23;
22;
21;
20;
19;
18;
17,
16;
15;
14,
13;
12;
11,
10;
9;
8;
7,
6
5

4
3;
5!
0

priority, which wll

be starting

be the

I D. 31, 30, 29

| * ECanaMooxes. MBOX20. MCF. bit. TPL = 0;

ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.

MBOX4. MCF. bi t . TPL
MBOX9. MCF. bi t . TPL
MBOX26. MCF. bi t. TPL
MBOX15. MCF. bi t. TPL
MBOX0. MCF. bi t . TPL
MBOX7. MCF. bi t . TPL
MBOX23. MCF. bi t. TPL

0,
0;
0;
0,
0;
0;
0;

*/

2,1,0
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ECanaMboxes. MBOX11. MCF. bit. TPL = 0;
ECanaMboxes. MBOX17. MCF. bit. TPL = O;
ECanaMboxes. MBOX27. MCF. bit. TPL = 0O;
ECanaMboxes. MBOX13. MCF. bit. TPL = O;
ECanaMboxes. MBOX18. MCF. bit. TPL = 0;
ECanaMboxes. MBOX2. MCF. bit. TPL = O;
ECanaMboxes. MBOX24. MCF. bit. TPL = 0;
ECanaMboxes. MBOX29. MCF. bit. TPL = O;
ECanaMboxes. MBOX12. MCF. bit. TPL = O;
ECanaMboxes. MBOX16. MCF. bit. TPL = 0;
ECanaMboxes. MBOX31. MCF. bit. TPL = O;
ECanaMboxes. MBOX22. MCF. bit. TPL = O;
ECanaMboxes. MBOX19. MCF. bit. TPL = 0;
ECanaMboxes. MBOX21. MCF. bit. TPL = 0;
ECanaMboxes. MBOX1. MCF. bi t. TPL = 0;
ECanaMboxes. MBOX30. MCF. bit. TPL = 0O;
ECanaMboxes. MBOX28. MCF. bit. TPL = O;
ECanaMboxes. MBOX25. MCF. bit. TPL = 0;
ECanaMboxes. MBOX10. MCF. bit. TPL = 0;
ECanaMboxes. MBOX3. MCF. bit. TPL = O;
ECanaMboxes. MBOX8. MCF. bi t. TPL = 0;
ECanaMboxes. MBOX5. MCF. bit. TPL = 0;
ECanaMboxes. MBOX14. MCF. bit. TPL = 0;
ECanaMboxes. MBOX6. MCF. bit. TPL = 0; */

/* Wite to the nmail box RAM field of MBOXO — 31 */
ECanaMboxes. MBOX0. MDRL. al | = 0x00000000;
ECanaMboxes. MBOX0. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX1. MDRL. al | = 0x00000001;
ECanaMboxes. MBOX1. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX2. MDRL. al | = 0x00000002;
ECanaMooxes. MBOX2. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX3. MDRL. al | = 0x00000003;
ECanaMboxes. MBOX3. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX4. MDRL. al | = 0x00000004;
ECanaMboxes. MBOX4. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX5. MDRL. al | = 0x00000005;
ECanaMooxes. MBOX5. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX6. MDRL. al | = 0x00000006;
ECanaMboxes. MBOX6. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX7. MDRL. al | = 0x00000007;
ECanaMboxes. MBOX7. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX8. MDRL. al | = 0x00000008;
ECanaMboxes. MBOX8. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX9. MDRL. al | = 0x00000009;
ECanaMboxes. MBOX9. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX10. MDRL. al I = 0x00000010;
ECanaMboxes. MBOX10. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX11. MDRL. al I = 0x00000011;
ECanaMboxes. MBOX11. MDRH. al I = 0x00000000;
ECanaMboxes. MBOX12. MDRL. al | = 0x00000012;
ECanaMboxes. MBOX12. MDRH. al I = 0x00000000;
ECanaMboxes. MBOX13. MDRL. al | = 0x00000013;
ECanaMboxes. MBOX13. MDRH. al | = 0x00000000;
ECanaMoxes. MBOX14. MDRL. al | = 0x00000014;
ECanaMboxes. MBOX14. MDRH. al I = 0x00000000;
ECanaMoxes. MBOX15. MDRL. al | = 0x00000015;
ECanaMboxes. MBOX15. MDRH. al | = 0x00000000;
ECanaMoxes. MBOX16. MDRL. al | = 0x00000016;
ECanaMboxes. MBOX16. MDRH. al I = 0x00000000;
ECanaMoxes. MBOX17. MDRL. al | = 0x00000017;
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ECanaMboxes. MBOX17. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX18. MDRL. al | = 0x00000018;
ECanaMboxes. MBOX18. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX19. MDRL. al | = 0x00000019;
ECanaMboxes. MBOX19. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX20. MDRL. al | = 0x00000020;
ECanaMboxes. MBOX20. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX21. MDRL. al | = 0x00000021;
ECanaMboxes. MBOX21. MDRH. al | = 0x00000000;
ECanaMbhoxes. MBOX22. MDRL. al | = 0x00000022;
ECanaMboxes. MBOX22. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX23. MDRL. al | = 0x00000023;
ECanaMbhoxes. MBOX23. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX24. MDRL. al | = 0x00000024;
ECanaMboxes. MBOX24. MDRH. al | = 0x00000000;
ECanaMbhoxes. MBOX25. MDRL. al | = 0x00000025;
ECanaMboxes. MBOX25. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX26. MDRL. al | = 0x00000026;
ECanaMhoxes. MBOX26. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX27. MDRL. al | = 0x00000027;
ECanaMboxes. MBOX27. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX28. MDRL. al | = 0x00000028;
ECanaMboxes. MBOX28. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX29. MDRL. al | = 0x00000029;
ECanaMboxes. MBOX29. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX30. MDRL. al | = 0x00000030;
ECanaMboxes. MBOX30. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX31. MDRL. al | = 0x00000031;
ECanaMboxes. MBOX31. MDRH. al | = 0x00000000;
ECanaRegs. CANM M al | = OxFFFFFFFF;

/* Configure bit timng parameters */
ECanaRegs. CANMC. bit.CCR = 1 ; /Il Set CCR =1
whi | e( ECanaRegs. CANES. bit.CCE '= 1) {} /1 Wait for CCE bit to be set..
ECanaRegs. CANBTC. bit.BRP = 9;

ECanaRegs. CANBTC. bit. TSEQ = 5;
ECanaRegs. CANBTC. bit. TSEGL = 7;
ECanaRegs. CANMC. bit.CCR = 0 ; /1l Set CCR =0
whi | e( ECanaRegs. CANES. bit.CCE == 10 ) {} /1 Wait for CCE bit to be cleared..
/* Begin transmtting */
ECanaRegs. CANTRS. al | = OxFFFFFFFF; // Set TRS for all transmt mail boxes
whi | e(ECanaRegs. CANTA. al | != OxFFFFFFFF ) {} // Wait for all TAn bits to be set..
ECanaRegs. CANTA. al | = OxFFFFFFFF; /1l Clear all TAn
asn(” ESTOPO") ; /1 Stop here after transm ssion
}
/*

Note 1: If all 32-bits are witten to in a register, the register
may be witten to without using a shadow register, as illustrated
in this code exanple.

CANal yzer configuration file: 1MBOSPRX cfg
Lo
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2.7 DLCTX.c
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: Fi | ename: DLCTX. c

: Description: Illustrates the operation of DLC field for a Transmt mail box.
* Various values of DLC field are tried for mailbox 22
.
*

Last update: 12/24/2002

LR R EEERE R EEEEEEEEEEE R EE R EEEE R EEEE R EERE R EEEEEEEEEEY

#i ncl ude "DSP28_Devi ce. h”
void error(int);

i nt i /1 j is used to store the incrementing DLC val ues. .
| ong i

void | nitECan(void);

mai n()

/* Create a shadow register structure for the CAN control registers. This is
needed, since, only 32-bit access is allowed to these registers. 16-bit access
to these registers could potentially corrupt the register contents. This is
especially true while witing to a bit (or group of bits) anong bits 16 — 31 */

struct ECAN_REGS ECanaShadow;
/* Initialize the CAN nmodule */
Init ECan();

/* Wite to the MS@D field */

ECanaMboxes. MBOX22. MsG@ D. al | = 0x80000022; // Ext ldentifier (1D = 22)
/* Configure Milbox under test as a Transmt mail box */

ECanaShadow. CANMD. al | = ECanaRegs. CANMD. al | ;

ECanaShadow. CANMD. bi t . MD22 = O;

ECanaRegs. CANVD. al | = ECanaShadow. CANVD. al | ;

/* Enabl e Mail box under test */
ECanaShadow. CANME. al | = ECanaRegs. CANME. al | ;
ECanaShadow. CANME. bi t. ME22 = 1;
ECanaRegs. CANME. al | = ECanaShadow. CANME. al | ;

/* Wite to the mail box RAMfield */

ECanaMboxes. MBOX22. MDRL. al | = 0x01234567;
ECanaMooxes. MBOX22. MDRH. al | = 0x89ABCDEF;
/* Begin transmitting */
for(j=0; j < 9; j++) /1 The DLC value is increnented every tine

{ /1l the loop is run
ECanaMboxes. MBOX22. MCF. bit.DLC = j;

ECanaShadow. CANTRS. al | = 0; /1 Set TRS bit
ECanaShadow. CANTRS. bi t. TRS22 = 1;
ECanaRegs. CANTRS. al | = ECanaShadow. CANTRS. al | ;

whi | e( ECanaRegs. CANTA. bit.TA22 == 0 ) {} [// Wit for TA22 bit to be set..

ECanaShadow. CANTA. al | = 0O; /1 See Note 1
ECanaShadow. CANTA. bit. TA22 = 1; /] dear TA22
ECanaRegs. CANTA. al | = ECanaShadow. CANTA. al | ;
asm (" NOP");
asn(” ESTOPO") ;
}
void error(int ErrorFlag)
asn(” ESTOPRQ" ) ;
for (;3);
20 ” TeEXAS SPRA876A

INSTRUMENTS



Programming Examples for the TMS320F281x eCAN

/*

Note 1: Initialize the "shadowTA register” to zero before setting any bit(s)
in order to clear it (them) in the TA register. Otherwi se, some other TAn bit(s) that is (are)
set could be inadvertently cleared.

Note 2: |f DLC values > than 8 are witten, those values do get stored in
the DLC field. However, only a DLC value of 8 (and hence 8 bytes) are
transmted on the bus.

A total of nine transm ssions progressing fromO to 8 bytes can be nonitored
on the CAN bus.

CANal yzer configuration file: 1MBOspRx.cfg
*/
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2.8 DLCRX.c

EE R R R R R R R R R R R

Fi | ename: DLCRX c
Description: Checks the operation of DLC field for a Receive nail box.

/

*

*

*

*

* DLC for a receive mailbox is irrelevant. The DLC field of the received

* frame is copied in the DLC field of the receive mail box.

* Various values of DLC field are tried for nmilbox 23. Wen the transmitting
* node transmits various data frames with differing DLC val ues, the correct
* nunber of bytes can be seen copied in the nail box RAM wi ndow.

*
*
*

Last update: 12/24/2002

LR EEE R SRR SRR R R R R R R R R EEEY

#i ncl ude " DSP28_Devi ce. h”

#define DLC val 1 /1 DLC value attenpted to be witten into MSGCTRL register
/1 Values O thru 8 may be tried..
| ong i;

void InitECan(void);

mai n()

/* Create a shadow register structure for the CAN control registers. This is
needed, since, only 32-bit access is allowed to these registers. 16-bit access

to these registers could potentially corrupt the register contents. This is
especially true while witing to a bit (or group of bits) anong bits 16 — 31 */

struct ECAN_REGS ECanaShadow;
/* Initialize the CAN nodule */
InitECan();

/* Wite to the MS@D field */

ECanaMboxes. MBOX23. MsG@ D. al | = 0x008C0000; // Std ldentifier (1D = 23)
/* Configure Mailbox under test as a Receive nmil box */

ECanaShadow. CANMD. al | = ECanaRegs. CANMD. al | ;

ECanaShadow. CANMD. bi t. MD23 = 1;

ECanaRegs. CANMD. al | = ECanaShadow. CANMD. al | ;

/* Enabl e Mail box under test */

ECanaShadow. CANME. al | = ECanaRegs. CANME. al | ;
ECanaShadow. CANME. bi t. ME23 = 1;
ECanaRegs. CANME. al | = ECanaShadow. CANME. al | ;

/* Wite to Master Control reg */ /'l Wites to MCF of a Rcv MBX are irrel evant

ECanaMboxes. MBOX23. MCF. bit.DLC = DLC val; // Wites to the DLC field of a Rcv MBX
/1 are not carried out
/* Begin Receiving */

whi | e(1)
whi | e( ECanaRegs. CANRMP. bit. RVMP23 == 0 ) {} // Wait for RW23 bit to be set..

ECanaShadow. CANRMP. al | = 0; /1l See Note 1
ECanaShadow. CANRMP. bi t . RMP23 = 1; /1l O ear RWP23
ECanaRegs. CANRMP. al | = ECanaShadow. CANRMP. al | ;

}asm(” NOP") ;
}
/*

Note 1: Initialize the "shadow-RWP" register to zero before setting any bit(s)
in order to clear it (them) in the RW register. G herw se, some other RWPh bit(s)
that is (are) set could be inadvertently cleared.

Note 2: Data frames with DLC values ranging fromO — 8 may be transmtted
from CANal yzer. Each tinme, the correct nunber of bytes will be received
and the DLC field updated accordingly.

CANal yzer configuration file: DLCRX cfg
*/
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2.9 DBOTX.c
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Fi | ename: DBOTX. c

/
*
*
* Description: lllustrates the operation of DBO field for a Transmt nail box.
* Mailbox 11 is used in this exanple

*

*

*

Last update: 12/24/2002

LR AR EEEEEEEE R EEEREEEREEEEEE R EEEE R EEEE R EEEE R EEE R EEEEY]

#i ncl ude " DSP28_Devi ce. h”

void error(int);

| ong i

void | nitECan(void);

mai n()

/* Create a shadow register structure for the CAN control registers. This is
needed, since, only 32-bit access is allowed to these registers. 16-bit access

to these registers could potentially corrupt the register contents. This is
especially true while witing to a bit (or group of bits) ampbng bits 16 — 31 */

struct ECAN_REGS ECanaShadow;
/* Initialize the CAN nodule */

I nitECan();
/* Wite to the MSG D field */

ECanaMoxes. MBOX11. MsG@ D. al I = 0x80000011; // Ext ldentifier (1D = 11)
/* Configure Milbox under test as a Transmit mail box */

ECanaShadow. CANMD. al | = ECanaRegs. CANWD. al | ;

ECanaShadow. CANMD. bit. MD11 = O;

ECanaRegs. CANMD. al | = ECanaShadow. CANMD. al | ;

/* Enabl e Mail box under test */

ECanaShadow. CANME. al | = ECanaRegs. CANME. al | ;
ECanaShadow. CANME. bit. ME11 = 1,
ECanaRegs. CANME. al | = ECanaShadow. CANME. al | ;

/* Wite to Master Control reg */
ECanaMboxes. MBOX11. MCF. bit. DLC = 8;
/* Wite to the mailbox RAM field using 16-bit wites */
ECanaMboxes. MBOX11. MDRL. bit. LON WORD = 0x0201;

ECanaMboxes. MBOX11. MDRL. bit. H _WORD = 0x0403;
ECanaMboxes. MBOX11. MDRH. bi t . LONW WORD = 0x0605;

ECanaMboxes. MBOX11. MDRH. bi t. H _WORD 0x0807;
/* Configure DBO bit */
ECanaRegs. CANMC. bit. DBO = 1, /] See Note 2
/* Begin transmtting */
ECanaShadow. CANTRS. al | = 0; /1 Set TRS bit
ECanaShadow. CANTRS. bit. TRS11 = 1;
ECanaRegs. CANTRS. al | = ECanaShadow. CANTRS. al | ;

whi | e(ECanaRegs. CANTA. bit. TA11 == 0 ) {} // Wait for TAll bit to be set..

ECanaShadow. CANTA. al | = 0; /!l See Note 1
ECanaShadow. CANTA. bit. TA11 = 1; /Il dear TAll
ECanaRegs. CANTA. al | = ECanaShadow. CANTA. al | ;
asn(” ESTOPO") ;

}

/*

Note 1: Initialize the "shadowTA register” to zero before setting any bit(s)
in order to clear it (them) in the TA register. Qtherw se, some other TAn bit(s)
that is (are) set could be inadvertently cleared.
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Note 2: Following is the effect of DBO bit

Let the mail box RAM contents be as follows...

615C. 0201
615D: 0403
615E: 0605
615F: 0807

When DBO = 1, the bytes
01 02 03 04 05 06 07 08

When DBO = 0, the bytes
04 03 02 01 08 07 06 05

CANal yzer configuration
*/

will

will

file:

be transmtted in the foll owi ng sequence:

be transmtted in the foll owi ng sequence:

1MBOspRx. cfg

24
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2.10 DBORX.c

khkhkkhkhhhhhhhkhhhhhhkhkhkhhhkhhhhhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkhkkkkkkkkk*k*k*k*x*%x

Fi | ename: DBORX. c

Description: Checks the operation of DBO field for a Receive nail box.
Mai l box 11 is used in this exanple

/
*
*
*
*
*

* Last update: 12/27/2001

*********************************************************************/
#i ncl ude " DSP28_Devi ce. h”

void infinite_|loop();
void error(int);

| ong i

mai n()

/* Create a shadow register structure for the CAN control registers. This is
needed, since, only 32-bit access is allowed to these registers. 16-bit access

to these registers could potentially corrupt the register contents. This is
especially true while witing to a bit (or group of bits) among bits 16 — 31 */

struct ECAN_REGS ECanaShadow;
asnm(” EALLOW);
/* Disabl e Watchdog */
SysCtrl Regs. WODCR = 0x006F;
/* Enable clock to CAN nmodule */
SysCirl Regs. PCLKCR al | = 0x4000;
/* Set PLL multiplication factor */

SysCtrl Regs. PLLCR = 0x000A; // Set PLL to x10 (/2). A CLKIN of 30 MHz would result in
/1 30 * 10 = 300 (/2) = 150 MHz SYSCLKOUT.

for(i=0; i<150000; i++)
{ asm(” NOP"); }
/* Configure CAN pins using GPlO regs*/

Gpi oMuxRegs. GPEMUX. bi t . CANTXA_GPI OF6
Gpi oMuxRegs. GPFMUX. bi t . CANRXA GPI OF7

1;
1;

/* Configure eCAN RX and TX pins for eCAN transm ssions using CAN regs*/

ECanaRegs. CANTI CC. bi t . TXFUNC
ECanaRegs. CANRI CC. bi t . RXFUNC

1;
1;

/* Disable all Mil boxes */

ECanaRegs. CANME. al | = O;
/* Configure eCAN for HECC npde — (reqd to access mail boxes 16 thru 31) */
ECanaRegs. CANMC. bit. SCM = 1;

/* Wite to the MS@D field */

ECanaMboxes. MBOX11. M D. al | = 0x00440000; // Std Identifier (ID = 11)
LAM REGS. LAMR3. bit.LAM = 1;
ECanalLAVRegs. LAM23.

/* Configure Milbox under test as a Receive nmailbox */

ECanaShadow. CANVD. al | = ECanaRegs. CANMD. al | ;
ECanaShadow. CANVD. bit. MD11 = 1,
ECanaRegs. CANVD. al | = ECanaShadow. CANMD. al | ;

/* Enabl e Mail box under test */

ECanaShadow. CANME. al | = ECanaRegs. CANME. al | ;
ECanaShadow. CANME. bit . ME11 = 1;
ECanaRegs. CANME. al | = ECanaShadow. CANME. al | ;
/* Configure bit timng paraneters */
ECanaRegs. CANMC. bit.CCR = 1 ; /l Set CCR =1
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whi | e( ECanaRegs. CANES. bit.CCE !'= 1) {} /1 Wait for CCE bit to be set..

ECanaRegs. CANBTC. bit. BRP = 9;

ECanaRegs. CANBTC. bit. TSEQR = 5;

ECanaRegs. CANBTC. bit. TSEGL = 7;

ECanaRegs. CANMC. bit.CCR = O ; I/l Set CCR =0

whi | e( ECanaRegs. CANES. bit.CCE == 10 ) {} /1 Wait for CCE bit to be cleared..

/* Configure DBO bit */
ECanaRegs. CANMC. bi t. DBO = 1;
/* Begin Receiving */
whi | e(1)

whi | e(ECanaRegs. CANRMP. bit. RW11 == 0 ) {} // Wait for RWP1ll bit to be set..

ECanaShadow. CANRMP. al | = 0; /] See Note 1
ECanaShadow. CANRMP. bi t . RMP11 = 1; // Clear RW11
ECanaRegs. CANRMP. al | = ECanaShadow. CANRMP. al | ;
ECanaRegs. CANMC. bi t . DBO = 0;
asm (" NOP");

}

void infinite_loop()

}

void error(int ErrorFl ag)

asm(” ESTOPO") ;

for (53);
/* Following are the bit configuration paraneters for a 15 MHz CAN cl ock
BT = 15, TSEGL = 7, TSE&Q = 5, SP = 60% (TSEGL + TSE&Q = 12)

1 Mops : BRP+1 = 10
500 kbps : BRP+1 = 20
250 kbps : BRP+1 = 40
125 kbps : BRP+1 = 80
100 kbps : BRP+1 = 100
50 kbps : BRP+1 = 200

BT = 25 i.e. (TSEGL + TSEQ = 22)

TSEGL = 18, TSE®R = 4, SP = 80%
TSEGL = 17, TSE&Q = 5, SP = 76%
TSEGL = 16, TSE&Q = 6, SP = 72%
TSEGL = 15, TSEQ = 7, SP = 68%
TSEGL = 14, TSE&R = 8, SP = 64%
1 Mops : BRP+1 = 6

500 kbps : BRP+1 = 12

250 kbps : BRP+1 = 24

125 kbps : BRP+1 = 48

100 kbps : BRP+1 = 60

50 kbps : BRP+1 = 120

Note 1: Initialize RW to zero before setting any bit in order to clear it.

O herwi se, some other RWn bit that is set could be inadvertently cleared
Note 2: Following is the effect of DBO bit

Let CANal yzer transnmit the following bytes in the sequence indicated:
01 02 03 04 05 06 07 08

Whien DBO = 1, the mail box RAM contents be as follows...
615C. 0201
615D: 0403
615E: 0605
615F: 0807

When DBO = 0, the mail box RAM contents be as follows...
615C. 0304
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615D: 0102
615E: 0708
615F: 0506

Use DBORX.cfg from CANal yzer.
*/
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2.11 MBXWDIF.c

ER R R R R R R R R R R

Fi | ename: MBXWDI F. ¢

/

*

*

* Description: This code illustrates the functionality of the WD Fn bit.
* (WDIF- Wite Denied Interrupt Flag)

* The identifier field of a mailbox is witten to, while it is enabled.
* This would set WDIFn bit and assert a CAN interrupt.

*
*
*

Last update: 12/24/2002

LR EEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEY

#i ncl ude " DSP28_Devi ce. h”
/1 Prototype statenents for functions found within this file.

interrupt void eCANOI NT_I SR(voi d);
interrupt void eCANLI NT_I SR(voi d);

/1 Variabl e declarations
i nt intOcount
int intlcount
| ong i;

0; /1 Counter to track the # of level O interrupts
0; /] Counter to track the # of level 1 interrupts

/* Create a shadow register structure for the CAN control registers. This is
needed, since, only 32-bit access is allowed to these registers. 16-bit access
to these registers could potentially corrupt the register contents. This is
especially true while witing to a bit (or group of bits) anong bits 16 — 31 */

struct ECAN_REGS ECanaShadow;
void InitECan(void);

mai n()
{
/* Initialize the CAN nmodule */
InitECan();
/* Initialize PIE vector table To a Known State: */
/1 The PIE vector table is initialized with pointers to shell "Interrupt
/1 Service Routines (ISR)”. The shell routines are found in DSP28_Defaul tlsr.c.
/'l Insert user specific ISR code in the appropriate shell ISR routine in

/1 the DSP28_Defaultlsr.c file.
/1 1nitPieVectTable(); // uncomrent this line if the shell ISR routines are needed

/1 This function is found in DSP28_PieVect.c. It populates the PIE vector table
/1 with pointers to the shell ISR functions found in DSP28_Defaultlsr.c. This
/1 function is not useful in this code because the user—specific ISR is present
/1l inthis file itself. The shell ISR routine in the DSP28 Defaultlsr.c file is
/1 not used. If the shell ISR routines are needed, uncomrent this lin

// DSP28_Pi eVect.c & DSP28 Defaultlsr.c files to the project

/* Disable and clear all CPU interrupts: */

e and add

DI NT;
I ER = 0x0000;
I FR = 0x0000;

/* Initialize Pie Control Registers To Default State */

InitPieCrl(); // This function is found in the DSP28_PieCtrl.c file.
/* Wite the MSGA D prior to enabling (Not strictly required as part of test) */

ECanaMooxes. MBOX13. M5S@ D. al | = 0x9555AA13;
/* Wite to the mailbox RAMfield (Not strictly required as part of test) */

ECanaMboxes. MBOX13. MDRL. al | = 0x31313131;
ECanaMboxes. MBOX13. MDRH. al | = 0x13131313;

/* Enabl e Mail box(es) under test */

ECanaShadow. CANME. al | = ECanaRegs. CANME. al | ;
ECanaShadow. CANMVE. bit. ME13 = 1;
ECanaRegs. CANME. al | = ECanaShadow. CANME. al | ;
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/

/

/

*

*

*

Configure CAN interrupts */

ECanaShadow. CANG M al | = ECanaRegs. CANG M al | ;
ECanaShadow. CANG M bit. WDI M = 1; /1 Enable "Wite denied” int
ECanaShadow. CANG M bit.d L = O; /1 AL value determ nes eCAN(O/ 1) I NT

/1 Enable the int line chosen by SIL
1; /1 Uncomment this lineif GL =0

L
ECanaShadow. CANG M bi t. | OEN
11 1; /1 Uncomment this line if AL =1

/ | ECanaShadow. CANG M bi t .
ECanaRegs. CANG M al | = ECanaShadow. CANG M al | ;

Reassign ISRs. i.e. reassign the PIE vector for ECANOI NTA | SR and ECANOI NTA_|I SR
to point to a different 1SR than the shell routine found in DSP28_Defaul tlsr.c.
This is done if the user does not want to use the shell ISR routine but instead
wants to enbed the ISRin this file itself. */

Pi eVect Tabl e. ECANOI NTA
Pi eVect Tabl e. ECAN1I NTA

&eCANOI NT_| SR;
& CANLI NT_| SR

Configure PIE interrupts */
PieCtrl Regs. PIECRTL. bit.ENPIE = 1; // Enable vector fetching from Pl E bl ock

Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1; /1 Enables PIE to drive a pulse into the CPU

/1 The 'Wite—denied interrupt can be asserted in either of the eCAN interrupt |ines
/1 Comment out the unwanted |ine...
PieCrl Regs. PIEIER9. bit.INTx5 = 1; // Enable INTx.5 of |NT9 (eCANOI NT)
PieCtrl Regs. PIEIER9. bit.INTx6 = 0; // Enable INTx.6 of |NT9 (eCANLI NT)
/* Configure systeminterrupts */
| ER | = 0x0100; /1 Enabl e INT9 of CPU
El NT; /1l G obal enable of interrupts
/* Now attenpt to wite to the MSGD field of the mail boxes */
ECanaMboxes. MBOX13. M5sG@ D. al I = 0x9555AA00;
asn(” NOP"); /1 Atleast 8 NOPs are needed
asm(” NOP"); [/ in order for the second wite
asn(” NOP"); // to assert another interrupt.
asnm(” NOP"); /1l Otherwi se, the second wite
asnm(” NOP"); // would try to set the "already set”
asn(” NOP"); /1 WDIF, thereby failing to assert the
asn(” NOP"); /1 second interrupt.
asm(” NOP") '
ECanaMboxes. MBOX13. M5sG@ D. al I = 0x9555AA00;
while(1l) {}
}
/* */
/* ISR for PIE INT9.5 */
/* Connected to HECCO-I NTA eCAN */
/* >/
interrupt void eCANOINT_I SR(void) // eCAN
{
/Il Cear WDIFO flag bit..
ECanaShadow. CANG FO. al | = ECanaRegs. CANG FO. al | ;
ECanaShadow. CANG FO. bit. WDl FO = 1;
ECanaRegs. CANG FO. al | = ECanaShadow. CANG FO. al | ;
i nt Ocount ++; /1 Interrupt counter
/! Re—enable core interrupts and CAN int from Pl E nodul e
Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1; /! Enables PIE to drive a pulse into the CPU
I ER | = 0x0100; /1 Enabl e I NT9
El NT;
return;
}
[* */
/* ISR for PIE INT9.6 */
/* Connected to HECCl-I NTA eCAN */
/* */

interrupt void eCANLINT_I SR(void) // eCAN
{
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// Clear WDIF1 flag bit..

ECanaShadow. CANG F1. al | = ECanaRegs. CANG F1. al | ;

ECanaShadow. CANG F1. bit. WD F1 = 1;

ECanaRegs. CANG F1. al | = ECanaShadow. CANG F1. al | ;

i nt lcount ++; /1 Interrupt counter

/] Re—enable core interrupts and CAN int from PlIE nodul e

Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1; /! Enables PIE to drive a pulse into the CPU
I ER | = 0x0100; /1 Enabl e | NT9

El NT;

return;

}

/* When a maskable interrupt request is sent to the CPU the foll ow ng basic steps
are taken by the device:

Set the proper IFR bit

Check if interrupt enabled (Is proper IER bit set?)

Check if global interrupts enabled (Is | NTM cl eared?)

both 2 and 3 are true, then proceed as follows:

Cear |FR

Store PC, fetch vector, adjust stack, perform context save

Cl ear corresponding |ER bit (note this register was part of the context save
before the bit was cl eared)

Set I NTM (mask global interrupts) [note this bit is in ST1 which was part of
the context save before it was set]

Execute interrupt service routine

Perform context restore (also restores |ER and INTM

10. Cont i nue program execution

©0 N OOETWN R

By the tine we get to the ISR routine, masked interrupts are disabled (INTMis set)
and interrupts fromthe sane vector are also disabled. |In this way, no maskable
interrupts will be serviced while we are in the | SR unless we choose to enable them

In this exanple ISR the follow ng instructions would be used if nested interrupts are
to be all owed:

| ER | = 0x0100; /1 Enable I NT9
El NT;

What one might choose to do is only accept interrupts froma different

INT line — so the IER instruction nmight not be enabling the current interrupt, but instead
allow a different interrupt to come through. Basically in this nmanner one can do software
prioritization by allow ng some interrupts to be interrupted thensel ves.

The PIEACK instruction:

Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1, /! Enables PIE to drive a pulse into the CPU

tells the PIE that you are going to allow interrupts fromthat group to go on to the CPU
(assuming the proper PIER register bit is set). This instruction should be placed in the
routi ne where you want this to allowthis — it mght be at the beginning or at the end
as the last thing you do before you exit. If you do not do this you will never receive
anot her interrupt fromthat group.

*/
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2.12 TXABORT.c

LR R R R R R

Fi | ename: TXABORT. c
Description: Checks the transmt abort operation using the TRR bit.

/
*
*
*
*
* Atransmission is initiated for two mail boxes. Wile the first

* mailbox is getting transmtted, the transm ssion for second nail box

* is aborted. It is then checked whether the AA bit for the second

* mailbox is asserted. This test will validate that AAIF bit getting

* set in GFO/GF1 register is determined by AL and not MLn bit.

* Mail boxes 15 & 29 (with standard identifiers ) are used in this exanple
*
*
*

Last update: 12/26/2002

LR EEEEEEEEEEEEEEEEEEEEREEEEEEREEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEY]

#i ncl ude " DSP28_Devi ce. h”
/'l Prototype statenents for functions found within this file.

interrupt void eCANOI NT_I SR(voi d);
interrupt void eCANLI NT_I SR(void);

/1 Variabl e decl arati ons

| ong i
int intOcount

0; Counter to track the # of level O interrupts
int intlcount

/1
0; I/l Counter to track the # of level 1 interrupts
voi d | nitECan(void);

/* Create a shadow register structure for the CAN control registers. This is
needed, since, only 32-bit access is allowed to these registers. 16-bit access
to these registers could potentially corrupt the register contents. This is
especially true while witing to a bit (or group of bits) among bits 16 — 31 */

struct ECAN_REGS ECanaShadow;

mai n()
{
/* Initialize the CAN nodule */
I ni t ECan();
/* Initialize PIE vector table To a Known State: */
/1l The PIE vector table is initialized with pointers to shell "lInterrupt
/1 Service Routines (ISR)”. The shell routines are found in DSP28_Defaultlsr.c.
/1 Insert user specific ISR code in the appropriate shell ISR routine in

/1 the DSP28_Defaultlsr.c file.
/1 InitPieVectTable(); // uncomrent this line if the shell ISR routines are needed

/1 This function is found in DSP28_PieVect.c. It populates the PIE vector table
/1 with pointers to the shell |SR functions found in DSP28_Defaultlsr.c. This
[/ function is not useful in this code because the user—specific ISR is present
/1 inthis file itself. The shell ISR routine in the DSP28 Defaultlsr.c file is
/1 not used. If the shell ISR routines are needed, uncomment this lin

/| DSP28_Pi eVect.c & DSP28_Defaultlsr.c files to the project

/* Disable and clear all CPU interrupts: */

e and add

DI NT;
I ER = 0x0000;
I FR = 0x0000;

/* Initialize Pie Control Registers To Default State */
InitPieCrl(); // This function is found in the DSP28_PieCtrl.c file.
/* Wite to the MS@D field */

ECanaMboxes. MBOX15. M5A D. al | = 0x00540000; // Std Identifier (ID = 15)
ECanaMboxes. MBOX29. M5A D. al | = 0x00A40000; // Std Identifier (ID = 29)
/* Configure Mil boxes under test as Transmt mail box */
ECanaShadow. CANMD. al | = ECanaRegs. CANMD. al | ;
ECanaShadow. CANVD. bit. MD15 = 0;
ECanaShadow. CANMD. bit. MD29 = O0;
ECanaRegs. CANMD. al | = ECanaShadow. CANMD. al | ;
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/* Enabl e Mail boxes under test */

ECanaShadow. CANME. al | = ECanaRegs. CANME. al | ;
ECanaShadow. CANME. bi t. MEL5 = 1;
ECanaShadow. CANME. bit. ME29 = 1;
ECanaRegs. CANME. al | = ECanaShadow. CANME. al | ;

/* Wite to Master Control reg */

ECanaMboxes. MBOX15. MCF. bit. DLC
ECanaMboxes. MBOX29. MCF. bi t. DLC

5;
5;

/* Wite to the mail box RAMfield */

ECanaMboxes. MBOX15. MDRL. al | = 0x15151515;
ECanaMoxes. MBOX15. MDRH. al | = 0x15151515;
ECanaMboxes. MBOX29. MDRL. al | = 0x29292929;
ECanaMboxes. MBOX29. MDRH. al | = 0x29292929;

/* Configure CAN interrupts */

ECanaShadow. CANG M al | = ECanaRegs. CANG M al | ;
ECanaShadow. CANG M bit. AAIM = 1; /1 Enabl e "Abort acknow edge” int

ECanaShadow. CANG M bit.d L = 0; // AL value determ nes eCAN(O/ 1) NT
/1 Enable the int line chosen by GL

ECanaShadow. CANG M bit. | OEN = 1; /1 Uncomment this line if GL 0

/I ECanaShadow. CANGI M bit. | 1EN = 1; /1 Uncomment this line if GlE 1

ECanaRegs. CANG M al | = ECanaShadow. CANG M al | ;

/* Reassign ISRs. i.e. reassign the PIE vector for ECANOI NTA | SR and ECANOI NTA | SR
to point to a different 1SR than the shell routine found in DSP28_Defaul tlsr.c.
This is done if the user does not want to use the shell ISR routine but instead
wants to enbed the ISRin this file itself. */

Pi eVect Tabl e. ECANOI NTA = &eCANOI NT_I SR;
Pi eVect Tabl e. ECAN1I NTA = &eCAN1I NT_I SR;

/* Configure PIE interrupts */
PieCtrl Regs. PIECRTL.bit.ENPIE = 1; // Enable vector fetching from Pl E bl ock

Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1, /] Enables PIE to drive a pulse into the CPU

The ' TX-Abort’ interrupt can be asserted in either of the eCAN interrupt |ines
Comment out the unwanted line...

Pi eCtrl Regs. PI El ER9. bi t . | NTx5
Pi eCtrl Regs. Pl El ER9. bi t. | NTx6

~—
~—

1; // Enable INTx.5 of |INT9 (eCANOI NT)
1, // Enable INTx.6 of |INT9 (eCANLI NT)

/* Configure systeminterrupts */

I ER | = 0x0100; /1 Enable INT9 of CPU
El NT; /1l G obal enable of interrupts
/* Begin transmitting */

ECanaShadow. CANTRS. al | = 0; /1 Set TRS bit for mailboxes 29 and 15
ECanaShadow. CANTRS. bi t. TRS29 = 1; /1 MBX 29 will be transmitted first, since the ID
ECanaShadow. CANTRS. bit. TRS15 = 1; [/ is nunerically higher...
ECanaRegs. CANTRS. al | = ECanaShadow. CANTRS. al | ;
ECanaShadow. CANTRR. al | = 0; /1 MBX 15 will not be transmitted.
ECanaShadow. CANTRR. bi t. TRR15 = 1; /'l Reset nmil box 15
ECanaRegs. CANTRR. al | = ECanaShadow. CANTRR. al | ;

whi | e( ECanaRegs. CANTA. bit.TA29 == 0 ) {} // Wit for TA29 bit to be set..

ECanaShadow. CANTA. al | = 0; I/l See Note 1
ECanaShadow. CANTA. bit. TA29 = 1; /1 dear TA29
ECanaRegs. CANTA. al | = ECanaShadow. CANTA. al | ;
asn(” ESTOPO" ) ;
}
/* */
/* ISR for PIE I NT9.5 */
/* Connected to HECCO-I NTA eCAN */
/* */
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interrupt void eCANOINT_I SR(void) // eCAN
{

ECanaShadow. CANAA. al | = ECanaRegs. CANAA. all ; // Copy AA reg for inspection
ECanaShadow. CANG FO. al | ECanaRegs. CANG FO. all; // Copy G FO reg for inspection
ECanaShadow. CANG F1. al | ECanaRegs. CANG Fl1.all; // Copy G F1l reg for inspection

asm (" NOP"); /1 Useful to set a BP for reg exam
/1l O ear AAl5 and hence AAlIFO
ECanaShadow. CANAA. al | = 0;
ECanaShadow. CANAA. bit. AA15 = 1;
ECanaRegs. CANAA. al | = ECanaShadow. CANAA. al | ;
/!l Re—enable core interrupts and CAN int from Pl E nodul e
Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1; /! Enables PIE to drive a pulse into the CPU
I ER | = 0x0100; /1 Enabl e I NT9
El NT;
i nt Ocount ++;
return;
}
/* */
/* 1SR for PIE INT9.6 */
/* Connected to HECCl-I NTA eCAN */
/* */

interrupt void eCAN1INT_I SR(void) // eCAN
{

ECanaShadow. CANAA. al | = ECanaRegs. CANAA. all ; // Copy TOS reg for inspection
ECanaShadow. CANG FO. al | ECanaRegs. CANG FO. all; // Copy G FO reg for inspection
ECanaShadow. CANG F1. al | ECanaRegs. CANG Fl1.all; // Copy G F1l reg for inspection

/1 dear AA1l5 and hence AAIF1

ECanaShadow. CANAA. al | = O;
ECanaShadow. CANAA. bit. AA15 = 1;
ECanaRegs. CANAA. al | = ECanaShadow. CANAA al | ;
/!l Re—enable core interrupts and CAN int from Pl E nodul e
Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1, /1 Enables PIE to drive a pulse into the CPU
I ER | = 0x0100; /1 Enabl e I NT9
El NT;
i ntlcount ++;
return;
}
/*

Note 1: Initialize the "shadow-TA register” to zero before setting any bit(s)
in order to clear it (them) in the TA register. Qtherw se, some other TAn bit(s)
that is (are) set could be inadvertently cleared.

Note 2: AAIFn bit in G Fn register is cleared by clearing the set AAn bit.
It cannot be cleared by witing a 1 to AAIFn bit.

CANal yzer configuration file: 1MBOspRx.cfg
*/
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2.13 RXMSGLST.c

Khkhkkhkhhkhhkhkhhkhhkhhk ok hhk ok k ok hkhk ok hhk ok hkhkhhkh ok hkhhkh ok ko hkkhk ok hkhkhkhhkhkhkhkkk*x

Fi | ename: RXMSGE.ST. c

/
* Description: This test checks the operation OPC bit.

* A mailbox is deliberately allowed to be overwitten and it is checked

* whether the RMLn and RMLIF bits get set. Wen the OPC bit is set,

* the nessage should be stored in the next mail box with a matching identifier.
* Mail boxes 21 & 20 is used in this exanple.

*

Last update: 12/24/2002

LR R R R R SRR R R R R R R R R R R R EEEY

#i ncl ude "DSP28_Devi ce. h”
/] Prototype statenments for functions found within this file.

interrupt void eCANOI NT_I SR(voi d);
interrupt void eCANLI NT_I SR(voi d);

/'l Variable declarations

i nt intOcount
int intlcount
| ong i

void | nitECan(void);

/* Create a shadow register structure for the CAN control registers. This is
needed, since, only 32-bit access is allowed to these registers. 16-bit access
to these registers could potentially corrupt the register contents. This is
especially true while witing to a bit (or group of bits) anong bits 16 — 31 */

struct ECAN _REGS ECanaShadow;

0; /1 Counter to track the # of level O interrupts
0; /] Counter to track the # of level 1 interrupts

mai n()
{
/* Initialize the CAN nodul e */
I ni t ECan();
/* Initialize PIE vector table To a Known State: */
/1l The PIE vector table is initialized with pointers to shell "Interrupt
/1 Service Routines (ISR)”. The shell routines are found in DSP28 Defaul tlsr.c.
/1 Insert user specific ISR code in the appropriate shell ISR routine in

/1 the DSP28 Defaultlsr.c file.
/1 1nitPieVectTable(); // uncomrent this line if the shell |SR routines are needed

/1 This function is found in DSP28_PieVect.c. It populates the PIE vector table
Il with pointers to the shell ISR functions found in DSP28_Defaultlsr.c. This
/1 function is not useful in this code because the user-specific ISR is present
/1 inthis file itself. The shell ISR routine in the DSP28 Defaultlsr.c file is
/1 not used. |If the shell ISR routines are needed, unconment this |ine and add
/1 DSP28_Pi eVect.c & DSP28_Defaultlsr.c files to the project

/* Disable and clear all CPU interrupts: */

DI NT;
I ER = 0x0000;
| FR = 0x0000;

/* Initialize Pie Control Registers To Default State */
InitPieCrl(); // This function is found in the DSP28_PieCtrl.c file.
/* Wite to the M\s@D field */

ECanaMboxes. MBOX21. M5A@ D. al | = 0x00840000; // Std Identifier (1D = 21)
ECanaMboxes. MBOX20. MsG@ D. al | = 0x00840000; // Std ldentifier (1D = 21)
/1 MBX_LAM->LAMR1. bit.LAM = 1,

/* Enabl e Mail boxes under test */
ECanaShadow. CANMVE. al | = ECanaRegs. CANME. al | ;
ECanaShadow. CANME. bi t . ME21 = 1;
ECanaShadow. CANME. bit. ME20 = 1; /! Enable only for cases 3 & 4

ECanaRegs. CANME. al | ECanaShadow. CANME. al | ;

/* Initialize the MBX RAM content to a known val ue */
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ECanaMboxes. MBOX21. MDRH. al |
ECanaMboxes. MBOX21. MDRL. al |
ECanaMboxes. MBOX20. MDRH. al |
ECanaMboxes. MBOX20. MDRL. al |

eLeee

/* Configure Mail boxes under test as a Receive mail box */

ECanaShadow. CANMD. al | = ECanaRegs. CANMVD. al | ;
ECanaShadow. CANMD. bit. MD21 = 1;
ECanaShadow. CANMD. bi t. MD20 = 1;
ECanaRegs. CANMD. al | = ECanaShadow. CANMD. al | ;

/* Configure OPCn bit of the mail box under test (MBX21) */

ECanaShadow. CANOPC. al | = ECanaRegs. CANOPC. al | ;
ECanaShadow. CANOPC. bit. OPC21 = 1; // Set OPC21 = 1 for cases 2 & 4
ECanaRegs. CANOPC. al | = ECanaShadow. CANOPC. al | ;
/* Configure CAN interrupts */

ECanaShadow. CANG M al | = ECanaRegs. CANG M al | ;
ECanaShadow. CANG M bit.RMLIM = 1; // Enable "Recei ved nmessage lost” int
ECanaShadow. CANG M bit. G L = 0; /1 AL value determnes eCAN(O/ 1) NT

/1 Enable the int line chosen by GL
ECanaShadow. CANG M bit. | OEN = 1; /1 Uncomment this lineif GL =0
ECanaShadow. CANG M bit. | 1EN = 1; /1 Uncomment this line if GL =1

| =

ECanaRegs. CANG M al ECanaShadow. CANG M al | ;

/* Reassign ISRs. i.e. reassign the PIE vector for ECANOI NTA | SR and ECANOI NTA | SR
to point to a different 1SR than the shell routine found in DSP28_Defaul tlsr.c.
This is done if the user does not want to use the shell ISR routine but instead
wants to enbed the ISRin this file itself. */

Pi eVect Tabl e. ECANOI NTA = &eCANOI NT_I SR,
Pi eVect Tabl e. ECAN1I NTA = &eCAN1I NT_I SR,

/* Configure PIE interrupts */
PieCtrl Regs. PIECRTL. bit.ENPIE = 1; // Enable vector fetching from PIE bl ock

Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1; /1 Enables PIE to drive a pulse into the CPU

The ' Received nessage lost’ interrupt can be asserted in either of the eCAN interrupt |ines
Comrent out the unwanted line...

Pi eCtrl Regs. Pl El ER9. bi t. | NTx5
Pi eCtrl Regs. Pl El ER9. bi t. | NTx6

~—
~—

1; // Enable INTx.5 of |INT9 (eCANOI NT)
1, // Enable INTx.6 of |NT9 (eCANLINT)

/* Configure systeminterrupts */

I ER | = 0x0100; /1 Enable INT9 of CPU
El NT; /1 d obal enable of interrupts

/* Begin Receiving */

ECanaRegs. CANRMP. al | = OXFFFFFFFF; I/l Clear all RWP bits before receiving
while(l) {} /1 Code just |oops here while waiting for data...

}

/* */

/* 1SR for PIE INT9.5 */

/* Connected to HECCO-I NTA eCAN */

/* >/

interrupt void eCANOI NT_I SR(voi d)
{

ECanaShadow. CANRM.. al | = ECanaRegs. CANRM.. al |
ECanaShadow. CANG FO. al |
ECanaShadow. CANG F1. al |

/1 Copy RWML reg for inspection
ECanaRegs. CANG FO. al | ; // Copy G FO reg for inspection
ECanaRegs. CANG F1.all; // Copy G Fl reg for inspection

asm (" NOP"); /1 Useful to set a BP for reg exam
/1 dear RML21 (thru RWP21) and hence RM.IFO
ECanaShadow. CANRMP. al | = 0;
ECanaShadow. CANRMP. bi t . RWP21 = 1,
ECanaRegs. CANRWP. al | = ECanaShadow. CANRWP. al | ;
/!l Re—enable PIE and Core interrupts
Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1, /1 Enables PIE to drive a pulse into the CPU
I ER | = 0x0100; /1 Enabl e I NT9
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El NT;

i nt Ocount ++;

return;
}
/* */
/* ISR for PIE INT9.6 */
;: Connected to HECCl-I NTA eCAN :;

interrupt void eCANLI NT_I SR(voi d)
{

ECanaShadow. CANRML. al | = ECanaRegs. CANRM.. al |
ECanaShadow. CANG FO. al |
ECanaShadow. CANG F1. al |

/1 Copy RML reg for inspection
ECanaRegs. CANG FO. all; // Copy G FO reg for inspection
ECanaRegs. CANG Fl1.all; // Copy G F1l reg for inspection

asm (" NOP"); /1 Useful to set a BP for reg exam
// dear RML21 (thru RWP21l) and hence RMLIF1
ECanaShadow. CANRMVP. al | = 0;
ECanaShadow. CANRMP. bi t . RMP21 = 1;
ECanaRegs. CANRMP. al | = ECanaShadow. CANRMP. al | ;
/! Re—enable PIE and Core interrupts
Pi eCtrl Regs. PI EACK. bit. ACK9 = 1, /1 Enables PIE to drive a pulse into the CPU
I ER | = 0x0100; /1 Enabl e I NT9
El NT;
i nt lcount ++;
return;
}
/*

Note 1: Initialize RW to zero before setting any bit in order to clear it.
O herwi se, some other RWn bit that is set could be inadvertently cleared

Note 2: If two receive mail boxes have the sane ID, the nessage will be rcvd
in the mailbox that is nunerically higher. (21 in this exanple)

Use RXMSCLST. cfg from CANal yzer.

bservations: (Two identical messages are Transmitted from CANal yzer)
Case 1: Mailbox 21 alone is enabled. OPC21 = 0

The first nessage is overwitten by the second nessage.
RML21 is set and RML interrupt is asserted RML21. RWP21 and RMLIFn are all
cleared by clearing RW21. (Not RML21 or RM.IFn).

Case 2: Mailbox 21 alone is enabled. OPC21 =1

The first message is not overwitten. RML21 is not set. The second
message is |ost.

Case 3: Mail boxes 21 & 20 are enabled. OPC21 = 0

The first nmessage is overwitten by the second nmessage in Mil box 21.
RML21 is set and RML interrupt is asserted RML21, RWP21 and RMLIFn are all
cleared by clearing RW21. (Not RML21 or RM.IFn).

Mai | box 20 is untouched.

Case 4: Mail boxes 21 & 20 are enabled. OPC21 = 1

The first message is stored in Milbox 21.
The second nessage is stored in Miilbox 20. RML.21 is not set

Al the above 4 cases can be tested using this code by commenting out the
appropriate lines.

*/
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2.14 TCOF.c

khkkhkkhkkhkhkhhhhhhhhhhhhhhhhhhhhhhhhkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkkhkhkkhkhkkhkkkkkkkkkkkkkkk*k*k*x*x*%

Fi |l ename: TCOF. c

Description: This code checks the functionality of the TCOFn bit.

/
*
* CAN bit timing registers are configured for 1 Mips. After a while, the
* MsB of the TSC woul d becone 1, which would set TCOFn bit and assert

* a CAN interrupt.

*

*

Last update: 12/25/2002

********************************************************************/

#i ncl ude " DSP28_Devi ce. h”
/1 Variabl e declarations

int intOcount
int int 1count
I ong

void Init ECan(v0| d);

0; /'l Counter to track the # of level O interrupts
0; /1 Counter to track the # of level 1 interrupts

/'l Prototype statenents for functions found within this file.

interrupt void eCANOI NT_I SR(voi d);
interrupt void eCANLI NT_I SR(void);

/* Create a shadow register structure for the CAN control registers. This is
needed, since, only 32-bit access is allowed to these registers. 16-bit access
to these registers could potentially corrupt the register contents. This is
especially true while witing to a bit (or group of bits) anmong bits 16 — 31 */

struct ECAN_REGS ECanaShadow;

mai n()
{
/* Initialize the CAN nodule */
I nitECan();
/* Initialize PIE vector table To a Known State: */
/1 The PIE vector table is initialized with pointers to shell "Interrupt
/1 Service Routines (ISR)”. The shell routines are found in DSP28_Defaultlsr.c
/1 Insert user specific ISR code in the appropriate shell ISR routine in

/1 the DSP28 Defaultlsr.c file.
/1 1nitPieVectTable(); // uncomrent this line if the shell ISR routines are needed

/1 This function is found in DSP28 PieVect.c. It populates the PIE vector table
/1 with pointers to the shell |SR functions found in DSP28_Defaultlsr.c. This
/1 function is not useful in this code because the user—specific ISR is present
/1 in this file itself. The shell ISR routine in the DSP28 Defaultlsr.c file is
/1 not used. If the shell ISR routines are needed, uncomment this |ine and add
/1 DSP28_Pi eVect.c & DSP28 Defaultlsr.c files to the project

/* Disable and clear all CPU interrupts: */

DI NT;
I ER = 0x0000;
| FR = 0x0000;

/* Initialize Pie Control Registers To Default State */

InitPieGrl(); // This function is found in the DSP28_PieCrl.c file.
/* Initialize the Time Stanp Counter (TSC) */

ECanaRegs. CANTSC = 0x7FF00000;
/* Configure CAN interrupts */

ECanaShadow. CANG M al | = 0;

ECanaShadow. CANG M bit. TCOM = 1; // Enable "Tiner counter overflow' int
ECanaShadow. CANG M bit.d L = O; /1 AL value determ nes ECAN(O/ 1) | NT
ECanaShadow. CANG M bit. | 0EN = 1; /1 Enable the int line chosen by GL
ECanaShadow. CANG M bit. | 1EN = 1, /1 Enable the int line chosen by GL
ECanaRegs. CANG M al | = ECanaShadow. CANG M al | ;

/* Reassign ISRs. i.e. reassign the PIE vector for ECANOI NTA | SR and ECANOI NTA ISR
to point to a different 1SR than the shell routine found Tn DSP28 Defaul t1sr.
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This is done if the user does not want to use the shell ISR routine but instead
wants to enbed the ISRin this file itself. */

Pi eVect Tabl e. ECANOI NTA = &eCANOI NT_I SR;
Pi eVect Tabl e. ECAN1I NTA = &eCAN1I NT_I SR;

/* Configure PIE interrupts */
PieCtrl Regs. PIECRTL. bit.ENPIE = 1; // Enable vector fetching from Pl E bl ock
Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1, /] Enables PIE to drive a pulse into the CPU

The " TCOM interrupt can be asserted in either of the eCAN interrupt |ines
Conment out the unwanted |ine...

~—
~—

Pi eCtrl Regs. Pl El ER9. bi t. | NTx5

1, // Enable INTx.5 of INT9 (eCANOI NT)
Pi eCtrl Regs. Pl El ER9. bi t. | NTx6 1;

/1 Enable INTx.6 of INT9 (eCANLINT)
/* Configure systeminterrupts */

I ER | = 0x0100; /1 Enable INT9 of CPU
11

El NT; d obal enable of interrupts
while(1l) {}
}
/* */
/* 1SR for PIE INT9.5 */
/* Connected to HECCO-I NTA eCAN */
/* */
interrupt void eCANOINT_I SR(void) // eCAN
asm (" NOP");
// Clear TCOFO flag bit..
ECanaShadow. CANG FO. al | = ECanaRegs. CANG FO. al | ;
ECanaShadow. CANG FO. bit. TCOFO = 1;
ECanaRegs. CANG FO. al | = ECanaShadow. CANG FO. al | ;
i nt Ocount ++; /'l Interrupt counter
/!l Re—enable core interrupts and CAN int from Pl E nodul e
Pi eCtrl Regs. PI EACK. bit. ACK9 = 1; /! Enables PIE to drive a pulse into the CPU
I ER | = 0x0100; /1 Enabl e | NT9
El NT;
return;
}
/* */
/* 1SR for PIE INT9.6 */
/* Connected to HECCLl-I NTA eCAN */
/* >/

interrupt void eCANLINT_|I SR(void) // eCAN
{

asm (" NOP");
/] Clear TCOFL1 flag bit..
ECanaShadow. CANG F1. al | = ECanaRegs. CANG F1. al | ;
ECanaShadow. CANG F1. bit. TCOF1 = 1;
ECanaRegs. CANG F1. al | = ECanaShadow. CANG F1. al | ;
i nt lcount ++; /1 Interrupt counter
/!l Re—enable core interrupts and CAN int from Pl E nodul e
Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1; /! Enables PIE to drive a pulse into the CPU
I ER | = 0x0100; /1 Enabl e | NT9
El NT;
return;

}

/*

The TSC is a free-running counter and is independant of transm ssion/reception.
The mai | boxes need not be enabled for the counter to run.
*/
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2.15 MOTO.c

R R R R R R

Fi | ename: MOTO. c
Description: This exanple illustrates the "MOTO' feature.

corresponding interrupt flag (MIOFn) and TOSn is set.

/
*
*
*
*
* Deliberately let a transmt nailbox timeout and check whether the
*
* Mailbox O is used in this exanple

*

*

*

Last update: 12/26/2002

********************************************************************/

#i ncl ude " DSP28_Devi ce. h”

/1 Variabl e decl arati ons

| ong i;
int intOcount = O; /'l Counter to track the # of level O interrupts
int intlcount = O; /'l Counter to track the # of level 1 interrupts

/1 Prototype statenents for functions found within this file.

interrupt void eCANOI NT_I SR(voi d);
interrupt void eCANLI NT_I SR(void);

/* Create a shadow register structure for the CAN control registers. This is
needed, since, only 32-bit access is allowed to these registers. 16-bit access
to these registers could potentially corrupt the register contents. This is
especially true while witing to a bit (or group of bits) among bits 16 — 31 */

struct ECAN_REGS ECanaShadow;
voi d | nitECan(void);

mai n()
{
/* Initialize the CAN nodul e */
I nitECan();
/* Initialize PIE vector table To a Known State: */
/!l The PIE vector table is initialized with pointers to shell "Interrupt
/1 Service Routines (ISR)”. The shell routines are found in DSP28_Defaultlsr.c.
/1 Insert user specific ISR code in the appropriate shell ISR routine in

/1 the DSP28 Defaultlsr.c file.
/1 InitPieVectTable(); // uncomrent this line if the shell ISR routines are needed

/1 This function is found in DSP28 PieVect.c. It populates the PIE vector table
/1 with pointers to the shell |SR functions found in DSP28_Defaultlsr.c. This
[/ function is not useful in this code because the user—specific ISR is present
/1l inthis file itself. The shell ISR routine in the DSP28 Defaultlsr.c file is
/1 not used. If the shell ISR routines are needed, uncomment this lin

/] DSP28_Pi eVect.c & DSP28_Defaultlsr.c files to the project

/* Disable and clear all CPU interrupts: */

e and add

DI NT;
I ER = 0x0000;
I FR = 0x0000;

/* Initialize Pie Control Registers To Default State */

InitPieGrl(); // This function is found in the DSP28_PieCrl.c file.
/* Wite to the MSA@ D field */

ECanaMboxes. MBOX0. MSGA D. al I = 0x9555AA00;

/* Configure Milbox under test as Tx */
ECanaRegs. CANMD. al | = 0; /1 Al nailboxes are made transmt..

/* Enabl e Mail box under test */

ECanaShadow. CANME. al | = ECanaRegs. CANME. al | ;
ECanaShadow. CANME. bit. MEO = 1;
ECanaRegs. CANME. al | = ECanaShadow. CANME. al | ;

/* Wite to Master Control field */
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/*

/*

/*

/*

—~—
—~—

/*

/*

/*

/*

ECanaMboxes. MBOX0. MCF. bit.DLC = 8;
Wite to the nmail box RAM field */

ECanaMooxes. MBOX0. MDRL. al |
ECanaMboxes. MBOX0. MDRH. al |

0x9555AAA0;
0x89ABCDEF;

Configure CAN interrupts */

ECanaShadow. CANM L. al | = ECanaRegs. CANM L. al | ;

ECanaShadow. CANM L. bit.MLO = 0 ; // MBOXO asserts MIOFO (eCANOI NT)

/| ECanaShadow. CANM L. bit.MLO = 1 ; // MBOX0 asserts MIOF1 (eCANLI NT)
ECanaRegs. CANM L. al | = ECanaShadow. CANM L. al | ;

ECanaShadow. CANG M al | = 0;
ECanaShadow. CANG

Mbit. ; /1 Enabl e eCANOI NT
ECanaShadow. CANG M bit. | 1EN
M bit.
| =

1;
1, // Enable eCANLINT

1, // Enable MBX Tinmeout interrupt
adow. CANG M al | ;

ECanaShadow. CANG
ECanaRegs. CANG M al

Reassign I SRs. i.e. reassign the PIE vector for ECANOI NTA | SR and ECANOI NTA_I SR
to point to a different 1SR than the shell routine found in DSP28_Defaul tlsr.c.
This is done if the user does not want to use the shell ISR routine but instead
wants to enbed the ISRin this file itself. */

ECanaSh

Pi eVect Tabl e. ECANOI NTA = &eCANOI NT_I SR;
Pi eVect Tabl e. ECAN1I NTA = &eCAN1I NT_I SR;

Configure PIE interrupts */
PieCtrl Regs. PIECRTL. bit.ENPIE = 1; // Enable vector fetching from Pl E bl ock

Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1, // Enables PIE to drive a pulse into the CPU

The "MOTO interrupt can be asserted in either of the eCAN interrupt |ines
Conment out the unwanted |ine...

PieCtrl Regs. PIEIER9. bit.INTx5 = 1; // Enable INTx.5 of I NT9 (eCANOI NT)
PieCtrl Regs. PIEIER9. bit.INTx6 = 1; // Enable INTx.6 of I NT9 (eCANLI NT)
Configure systeminterrupts */

I ER | = 0x0100; /1 Enable INT9 of CPU

El NT; // dobal enable of interrupts

Wite to MOTO reg of Mail box under test */

ECanaMOTORegs. MOTCO = 0x8D; // It was experinentally determ ned that
/1 this value would let MBXO to tineout...MOTSO contai ns
/1 8Eh after transmission is conplete..See Note 1

Enabl e ti me—out function for the mmil box */

ECanaShadow. CANTOC. al | = 0;
ECanaShadow. CANTQC. bit. TOCO = 1;
ECanaRegs. CANTCC. al | = ECanaShadow. CANTCC. al | ;

Clear the "Time Stanp Counter” */
ECanaRegs. CANTSC = 0;

/* Begin transmtting */
ECanaShadow. CANTRS. al | = 0;
ECanaShadow. CANTRS. bit. TRSO = 1, /1 Set TRS for mail box under test
ECanaRegs. CANTRS. al | = ECanaShadow. CANTRS. al | ;
for(i=0; i<9999999; i ++) /1 A very long | oop. Code |oops here when CAN nodule transnmits
{ asm(” NOP"); } /'l the data and executes the ISR
asm(” ESTOP0"); /1 Code stops here after transm ssion
}
/* */
/* ISR for PIE INT9.5 */
/* Connected to HECCO-I NTA eCAN */
/* */
interrupt void eCANOINT_I SR(void) // eCAN
{
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ECanaShadow. CANTCS. al | = ECanaRegs. CANTCS.all ; // Copy TOS reg for inspection

ECanaShadow. CANG FO. al | = ECanaRegs. CANG FO.all; // Copy G FO reg for inspection

whi | e( ECanaRegs. CANTA. bit. TAO !'= 1) {} /' TAn bit set?

/1 Cdear TAn

ECanaShadow. CANTA. al | = 0; // Initialize TA to zero before setting any

ECanaShadow. CANTA. bit. TAO = 1 ; /1 bit in order to clear it. Qtherw se, some
/1 other TAn bit that is set could be inadvertently cleared

ECanaRegs. CANTA. al | = ECanaShadow. CANTA. al | ; /1 Cear TAn bit

/1l Cear MIOFO
/1 MTOFO cannot be manually cleared. It is autonatically cleared when TOSn is cleared,
/1 which is automatically cleared when the nmessage is successfully transmtted.

/!l Re—enable PIE and Core interrupts

Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1, /] Enables PIE to drive a pulse into the CPU
I ER | = 0x0100; /1 These 2 lines allow for nested interrupts
El NT; /1 Strictly not needed for this exanple.
i nt Ocount ++;
return;
}
/* */
/* ISR for PIE INT9.6 */
/* Connected to HECCl-I NTA eCAN */
/* */

interrupt void eCANLINT_I SR(void) // eCAN
{

ECanaShadow. CANTCS. al | = ECanaRegs. CANTGS. all ; // Copy TOS reg for inspection

ECanaShadow. CANG F1. al | = ECanaRegs. CANG Fl.all; // Copy G F1l reg for inspection

whi | e( ECanaRegs. CANTA. bit. TAO !'= 1) {} /1 TAn bit set?

/1 dear TAn

ECanaShadow. CANTA. al | = 0; /1 Initialize TA to zero before setting any

ECanaShadow. CANTA. bit. TAO = 1 ; // bit in order to clear it. Qtherw se, sone
/1 other TAn bit that is set could be inadvertently cleared

ECanaRegs. CANTA. al | = ECanaShadow. CANTA. al | ; /1l Cear TAn bit

/1 O ear MIOF1
// MICFl cannot be nmanually cleared. It is automatically cleared when TOSn is cleared,
/1 which is automatically cleared when the nmessage is successfully transmtted.

/!l Re—enable PIE and Core interrupts
Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1; /1l Enables PIE to drive a pulse into the CPU
I ER | = 0x0100; /1 Enabl e I NT9
El NT;
i ntlcount ++;
return;

}
/* Notes:

The TOS.n bit will be cleared upon (eventual) successful transm ssion.
The only way to ascertain if a time—out occured is to copy TOS and G Fn
registers in the ISRto check if the relevant bits were set when the

I SR was just entered.

It can be verified that whether the MIOF bit gets set in GFO or GF1
depends on the value of M Ln.

This exanple is useful to check that MIOFn gets cleared if TOSn is cleared.

Note 1: TSC does not start running until the bit timng registers

are configured. After configuration, it is a free running tiner clocked by the
bit rate clock of the CAN nobdul e. The del ay between the last instruction

that configures the bit timng to the instruction that initiates transm ssion will
therefore affect this "experinentally determ ned” value. Since the counter runs at
the bit clock rate, the fastest bit clock rate is 1 uS, which equates to 150 CPU
clock cycles (@150 Mz SYSCLKQOUT). Therefore addi ng/deleting a few instructions

will not make a significant change. A delay |oop woul d.
*/
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2.16 LPMWAKEUP.c

/**

*
*
*

ER R R R EEEEEEEEEEEEEEEEEEEEEEEREEREESEESRESEESEESEERERESEESEEEEEEEEEEEESEEESESES]

Fi | ename: LPMnakeup. c

Description: This exanple illustrates the ability of the CAN nodule to enter

and exit | ow-power node (automatically).

The PDR bit of node Ais set to force it into | ow-power node. The PDA

b

it is read back to ensure that it is indeed in | ow-power node.

An attenpt is nmade to wite to mailbox 9 RAM whil e the CAN nodul e

s in | ow-power node, to ensure that the wite fails..

After a while, node B transnits a packet to "wake-up” node A. The PDA bit

s again read back to ensure that node A is indeed out of |ow-power node.

After wakeup, WUIFn bit nust be set as appropriate

* Last update: 12/25/2002

* % %

******************************************************************/

#i ncl ude "DSP28_Devi ce. h”
/1 Variable declarations
i nt PDA_STATUS = O0;
int intOcount = O; /1 Counter to track the # of level O interrupts
int intlcount = O; /1 Counter to track the # of level 1 interrupts
| ong i;
void InitECan(void);
/'l Prototype statenents for functions found within this file.
interrupt void eCANOI NT_I SR(voi d);
interrupt void eCANLI NT_I SR(void);
/* Create a shadow register structure for the CAN control registers. This is
needed, since, only 32-bit access is allowed to these registers. 16-bit access
to these registers could potentially corrupt the register contents. This is
especially true while witing to a bit (or group of bits) anong bits 16 — 31 */
struct ECAN_REGS ECanaShadow;
mai n()
/* Initialize the CAN nodul e */
Init ECan();
/* Initialize PIE vector table To a Known State: */
/1 The PIE vector table is initialized with pointers to shell "Interrupt
/1 Service Routines (ISR)”. The shell routines are found in DSP28_Defaul tlsr.c.
/1 Insert user specific | SR code in the appropriate shell ISR routine in
/1 the DSP28 Defaultlsr.c file.
/1 InitPieVectTable(); // uncomrent this line if the shell ISR routines are needed
/1 This function is found in DSP28 PieVect.c. It populates the PIE vector table
/1 with pointers to the shell ISR functions found in DSP28_Defaultlsr.c. This
/1 function is not useful in this code because the user—specific ISR is present
/Il inthis file itself. The shell ISR routine in the DSP28_Defaultlsr.c file is
/1 not used. |If the shell ISR routines are needed, uncomment this line and add
// DSP28_Pi eVect.c & DSP28 Defaultlsr.c files to the project
/* Disable and clear all CPU interrupts: */
DI NT;
I ER = 0x0000;
I FR = 0x0000;
/* Initialize Pie Control Registers To Default State */
InitPieCrl(); // This function is found in the DSP28_PieCtrl.c file.
/* Wite to the MS@ D field */
ECanaMboxes. MBOX0. M5S@ D. al | = Ox9FFFFF00; // MBX0 is a Tx MBX
ECanaMboxes. MBOX1. M5S@ D. al I = Ox9FFFFF01; // MBX1 is a Tx MBX
ECanaMboxes. MBOX2. MSA D. al I = Ox9FFFFF02; // MBX2 is a Tx MBX
ECanaMboxes. MBOX3. M5SA@ D. al I = Ox9FFFFF03; // MBX3 is a Tx MBX
ECanaMboxes. MBOX4. M5SG D. al | = Ox9FFFFF04; // MBX9 is a Tx MBX
ECanaMboxes. MBOX5. M5S@ D. al | = Ox9FFFFFO05; // MBX5 is a Tx MBX
ECanaMboxes. MBOX6. M5SA D. al | = Ox9FFFFF06; // MBX6 is a Tx MBX
ECanaMboxes. MBOX7. MSA D. al I = Ox9FFFFFO7; // MBX7 is a Tx MBX
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/*

/*

/*

/*

/*

/*

/*

ECanaMboxes. MBOX8. M5d D. al |
ECanaMboxes. MBOX9. Msd D. al |

Ox9FFFFF08; /
Ox9FFFFF09; /

S
S
(;_.
[
-
<
2
X

Enabl e Mail boxes under test */

ECanaShadow. CANME. al | = 0;
ECanaShadow. CANVE. bi t . MEO
ECanaShadow. CANME. bi t . MEL
ECanaShadow. CANMVE. bi t. ME2
ECanaShadow. CANME. bi t. ME3
ECanaShadow. CANVE. bi t . ME4
ECanaShadow. CANME. bi t . MES
ECanaShadow. CANME. bi t . ME6
ECanaShadow. CANMVE. bi t. ME7
ECanaShadow. CANVE. bi t . MES
ECanaShadow. CANVE. bi t . ME9
ECanaRegs. CANME. al | = ECanaShadow CANME. al | ;

Ll el ol el vl el sl el el s

Wite to the mail box RAM a known data */
ECanaRegs. CANVD. al | = 0x0;

ECanaMboxes. MBOX0. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX0. MDRL. al | = 0x00000000;
ECanaMboxes. MBOX1. MDRH. al | = 0x11111111;
ECanaMboxes. MBOX1. MDRL. al | = 0x11111111;
ECanaMboxes. MBOX2. MDRH. al | = 0x22222222;
ECanaMboxes. MBOX2. MDRL. al | = 0x22222222;
ECanaMbhoxes. MBOX3. MDRH. al | = 0x33333333;
ECanaMboxes. MBOX3. MDRL. al | = 0x33333333;
ECanaMboxes. MBOX4. MDRH. al | = 0x44444444;
ECanaMboxes. MBOX4. MDRL. al | = 0x44444444;
ECanaMboxes. MBOX5. MDRH. al | = 0x55555555;
ECanaMbhoxes. MBOX5. MDRL. al | = 0x55555555;
ECanaMboxes. MBOX6. MDRH. al | = 0x66666666;
ECanaMboxes. MBOX6. MDRL. al | = 0x66666666;
ECanaMboxes. MBOX7. MDRH. al | = Ox77777777,
ECanaMboxes. MBOX7. MDRL. al | = Ox77777777,

ECanaMboxes. MBOX8. MDRH. a

I 0x88888888; // MBOX8 = 18181818 after wakeup.
ECanaMboxes. MBOX8. MDRL. al |

= 0x88888888"
ECanaMboxes. MBOX9. MDRH. al | = 0x99999999;
ECanaMboxes. MBOX9. MDRL. al | = 0x99999999;
Confi gure Receive mail box */
ECanaShadow. CANMD. al | = 0xO;
ECanaShadow. CANMD. bit. MD8 = 1;
ECanaRegs. CANMD. al | = ECanaShadow. CANMD. al | ;

Wite to MCF of Transmit nmailboxes */ // Wite 00000000 to MCF

ECanaMboxes. MBOX0. MCF. bi t. DLC
ECanaMboxes. MBOX1. MCF. bi t. DLC
ECanaMboxes. MBOX2. MCF. bi t. DLC
ECanaMooxes. MBOX3. MCF. bi t. DLC
ECanaMboxes. MBOX4. MCF. bi t. DLC
ECanaMboxes. MBOX5. MCF. bit. DLC
ECanaMboxes. MBOX6. MCF. bi t. DLC
ECanaMboxes. MBOX7. MCF. bi t. DLC
ECanaMboxes. MBOX9. MCF. bi t. DLC

09 00 00 00 00 00 00 00 2

Configure CAN interrupts */

ECanaShadow. CANG M al | = 0;

ECanaShadow. CANG M bit. WIM = 1; // Enable ”Wakeup” int

ECanaShadow. CANG M bit.d L = 1; /1 SIL value determ nes HECC(O/ 1) | NT
ECanaShadow. CANG M bit. | 0EN = 1; /1 Enable the int line chosen by SIL
ECanaShadow. CANG M bit. | 1EN = 1; /1 Enable the int line chosen by SIL
ECanaRegs. CANG M al | = ECanaShadow. CANG M al | ;

Reassign I SRs. i.e. reassign the PIE vector for ECANOI NTA | SR and ECANOI NTA_|I SR
to point to a different ISR than the shell routine found in DSP28_Defaultlsr.c
This is done if the user does not want to use the shell ISR routine but instead
wants to enbed the ISRin this file itself. */

Pi eVect Tabl e. ECANOI NTA
Pi eVect Tabl e. ECANLI NTA

&eCANOI NT_| SR,
& CANLI NT_I SR,

Configure PIE interrupts */
PieCirl Regs. PIECRTL. bit. ENPIE = 1; // Enable vector fetching from PlIE bl ock
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Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1; /'l Enables PIE to drive a pulse into the CPU

The ' Wakeup’ interrupt can be asserted in either of the eCAN interrupt |ines
Comment out the unwanted line...

Pi eCtrl Regs. Pl El ER9. bi t. | NTx5
Pi eCtrl Regs. Pl El ER9. bi t. | NTx6

—~—
—~—

1, // Enable INTx.5 of INT9 (eCANOI NT)
1, // Enable INTx.6 of INT9 (eCANLI NT)

/* Configure systeminterrupts */

I ER | = 0x0100; /1 Enabl e INT9 of CPU
El NT; // dobal enable of interrupts

/* Configure WUBA */
ECanaRegs. CANMC. bit. WJBA = 1; // Set WUBA = 1 so that node can "wakeup”
ECanaShadow. CANTRS. al | = 0x000002FF;
ECanaRegs. CANTRS. al | = ECanaShadow. CANTRS. all; // Initiate a transmt for
/1 all Tx nailboxes

whi | e( ECanaRegs. CANTRS. al | !=0) {} /1 Loop here until all mailboxes are
/] transmtted

/* Drive the CAN nodule into | ow power node by setting the PDR bit */
ECanaRegs. CANMC. bit.PDR = 1 ; // Set PDR =1

whi | e (ECanaRegs. CANES. bit.PDA = 1) {} /1 Loop here if PDA!=1
PDA_STATUS = ECanaRegs. CANES. bi t . PDA;

/* Attenpt to wite to MBX9 RAMto verify if LPM has indeed been entered */

ECanaMboxes. MBOX9. MDRH. al | 0x01234567; [/ This data should not be
ECanaMboxes. MBOX9. MDRL. al | Ox89ABCDEF; // written into the MBX RAM

whi | e( ECanaRegs. CANRMP. bit. RMP8 ==0 ) {} // Wit for data to wakeup...
/* Now node B transmits the sane data twice; the first data "wakes up”

the 28x , the second data is stored in MBX8. It is verfied whether
the second data is received and stored in MBX8 */

/* Read PDA bit to nake sure it is 0 */
PDA_STATUS = ECanaRegs. CANES. bi t . PDA;
asm (" ESTOPO");

}
/* */
/* ISR for PIE INT9.5 */
/* Connected to HECCO-I NTA eCAN */
/* * |
interrupt void eCANOINT_I SR(void) // eCAN
{
ECanaShadow. CANTA. al | = 0x000002FF;
// Clear WIUFO flag bit..
ECanaShadow. CANG FO. al | = ECanaRegs. CANG FO. al | ;
ECanaShadow. CANG FO. bit. WJI FO = 1;
ECanaRegs. CANG FO. al I = ECanaShadow. CANG FO. al | ;
i nt Ocount ++; /1 Interrupt counter
/'l Re—enable core interrupts and CAN int from Pl E nodul e
Pi eCtrl Regs. PI EACK. bit. ACK9 = 1, /1 Enables PIE to drive a pulse into the CPU
I ER | = 0x0100; /1 Enabl e | NT9
El NT;
return;
}
/* */
/* ISR for PIE INT9.6 */
/* Connected to HECCLl-I NTA eCAN */
/* * |
interrupt void eCANLI NT_I SR(void) // eCAN
ECanaShadow. CANTA. al I = 0x000002FF;
[/ Clear WIF1 flag bit..
ECanaShadow. CANG F1. al | = ECanaRegs. CANG F1. al | ;
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ECanaShadow. CANG F1. bit. WIF1 = 1,

ECanaRegs. CANG F1. al | = ECanaShadow. CANG F1. al | ;
i nt lcount ++; /1 Interrupt counter
/!l Re—enable core interrupts and CAN int from Pl E nodul e
Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1, /1l Enables PIE to drive a pulse into the CPU
I ER | = 0x0100; /1 Enabl e I NT9
El NT;
return;
}
/*
OBSERVATI ONS:

The followi ng can be observed whil e executing this exanple:

> 1. Setting PDR = 1, puts the nodule in LPM

2. Wite to mailbox RAMfails when CANis in LPM

3. CAN nodul e wakes up, when node B transnits a frame twice. The first
frame wakes up the CAN. The second frame is correctly received by the
configured mail box. The first datafrane may generate an error frame if,
there are only 2 nodes in the network (28x and CANal yzer, for exanple).
Apart from CANal yzer, the only other node is in LPMand there is no node to
generate an ACK for the frame CANal yzer transmits to wakeup.

4. The WUBA bit works as intended.

5. The WU Fn bit is correctly set upon wakeup.

6. The CAN nodule exits LPM when PDR bit is cleared to zero.

VVVVVVVVVYV

Atl east 80 NOPs are needed after the statenment that sets the

TRS bit before the statenent that sets the PDR bit =1. Only then is the
data in mailbox RAMis transmtted BEFORE the CAN nodul e goes into LPM node
G herwi se, the data is transnmitted AFTER the CAN nodul e wakes up.

To ensure all nmil boxes have transnmitted before putting the CAN nodule in
LPM the CANTRS regi ster may be checked.

CANal yzer configuration file: LPMAKE. cfg
*/

VVVYVVYV
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2.17 REMREQZ2.c

/*********************************************************************

* Fil ename: REMREQ2. c

Description: This test checks the ability of the CAN nodule to SEND
renote frames from (and receive datafranes in) the SAME Mail box.

Mai | boxes 2,3,4,5 in 28x are configured as Receive mail boxes and their
TRS bits and RTR bits are set. This enables the sane mailbox to transmt
a renote frame and receive the corresponding data frame. Milboxes in
node B (a LF2407A EVM would transnmit DATA frames to the four Rx

mai | boxes in 28x, matching the ID of nmilboxes. (ECN Ref #15)

* Last update: 12/25/2002

LR RS EEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEREREEEEEEEEEEEEERY

#i ncl ude " DSP28_Devi ce. h”

| ong i

| ong | oopcount = 0;
void | nitECan(void);

mai n()

/* Create a shadow register structure for the CAN control registers. This is
needed, since, only 32-bit access is allowed to these registers. 16-bit access
to these registers could potentially corrupt the register contents. This is
especially true while witing to a bit (or group of bits) anong bits 16 — 31 */

struct ECAN _REGS ECanaShadow;
/* Initialize the CAN nodule */

I ni t ECan();
/* Initialize mailbox data to zero */
ECanaMboxes. MBOX2. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX2. MDRL. al | = 0x00000000;
ECanaMboxes. MBOX3. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX3. MDRL. al | = 0x00000000;
ECanaMboxes. MBOX4. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX4. MDRL. al | = 0x00000000;
ECanaMboxes. MBOX5. MDRH. al | = 0x00000000;
ECanaMboxes. MBOX5. MDRL. al | = 0x00000000;
/* Wite to the MS@D field */
ECanaMboxes. MBOX2. MBGA D. al I = Ox8AAAAAD2; // Ext identifier
ECanaMooxes. MBOX3. MS@ D. al I = Ox8AAAAA03; // Ext identifier
ECanaMooxes. MBOX4. MS@ D. al | = Ox8AAAAA04; // Ext identifier
ECanaMboxes. MBOX5. MSA D. al I = Ox8AAAAAD5; // Ext identifier

/* Enable all Milboxes */
ECanaRegs. CANME. al | = 0x0000003C;

/* Wite to Master Control field — RTR */
ECanaMboxes. MBOX2. MCF. bi t . RTR
ECanalboxes. MBOX3. MCF. bi t . RTR

ECanaMboxes. MBOX4. MCF. bi t . RTR
ECanaMboxes. MBOX5. MCF. bi t . RTR

ECanaMboxes. MBOX2. MCF. bit. DLC
ECanaMboxes. MBOX3. MCF. bit. DLC
ECanaMboxes. MBOX4. MCF. bit. DLC
ECanaMboxes. MBOX5. MCF. bit. DLC

NOX® RBRRER

/* Configure all Milboxes as Rx */
ECanaRegs. CANMD. al I = 0x0000003C,

/* Transmit the renote frames and Wait for data franes.. */

ECanaShadow. CANTRS. al | = 0;
ECanaShadow. CANTRS. al | = 0x0000003C; /1 Set TRS for Rx nmmil boxes
ECanaRegs. CANTRS. al | = ECanaShadow. CANTRS. al | ;

while(1) {}
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}
/*
bservati ons:

28x sent renote franmes from nmail boxes 2,3,4,5 to mail boxes 2,3,4,5 in
a 2407 EVM The correspondi ng data frames were received in
mai | boxes 2,3,4,5 of 28x.

It is inmportant to correctly configure the DLC value in the remote frame
since only that many bytes will be transmtted in the data frane.

Use 1MBOSpRX. CFG in CANal yzer.

Use REMRBANS. asmin the 2407 EVM
*/
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2.18 REMANS.c

[ K K Kk kK ok ok ok ok kK Kk ok ok Kk Kk ok ok kK K ok ok ok Kk ok ok ok ok Kk K ok ok ok kK Rk ok kK Rk Rk ko Rk ok kK

* Fil ename: REMANS. c
*

Description: This test checks the ability of the CAN nodul e to answer
renote frames automatically.

Al'l mailboxes in 28x are configured as transmt nmilboxes with the AAM
bit set. Each mailbox has a different ID. Mailboxes in node B (CANal yzer)
woul d transmit renote franes to all the 32 mail boxes in 28x, matching the
I D of numil boxes. The data frames will be received in nuil boxes of node B.
This exanple verifies that RFPn bit is not set if AAMbit is not set.

* Last update: 12/26/2002

*********************************************************************/

#i ncl ude "DSP28_Devi ce. h”

#define TXCOUNT 100000 // Transmission will take place (TXCOUNT) times..

| ong i
| ong | oopcount = 0;

void infinite_l oop();
void error(int);
void | nitECan(void);

mai n()

/* Create a shadow register structure for the CAN control registers. This is
needed, since, only 32-bit access is allowed to these registers. 16-bit access
to these registers could potentially corrupt the register contents. This is
especially true while witing to a bit (or group of bits) anong bits 16 — 31 */

struct ECAN _REGS ECanaShadow;
/* Initialize the CAN nodule */
InitECan();

/* Wite to the MSG@D field —> AAM bit =1 */

ECanaMboxes. MBOX1. MG D. al I = 0x20040000; // Std identifier
ECanaMboxes. MBOX2. MG D. al I = 0x20080000; // Std identifier
ECanaMboxes. MBOX3. M5s@ D. al I = 0x20000000; // Std identifier
ECanaMboxes. MBOX4. M5S@ D. al | = 0x20100000; // Std identifier
ECanaMboxes. MBOX5. MSA D. al I = 0x20140000; // Std identifier
ECanaMboxes. MBOX6. MSA D. al I = 0x20180000; // Std identifier
ECanaMboxes. MBOX7. V5@ D. al I = 0x2010C0000; // Std identifier
ECanaMboxes. MBOX8. M5S@ D. al I = 0x20200000; // Std identifier
ECanaMooxes. MBOX9. M5S@ D. al | = 0x20240000; // Std identifier
ECanaMboxes. MBOX10. MSA@ D. al | = 0x20400000; // Std identifier
ECanaMboxes. MBOX11. MsG@ D. al | = 0x20440000; // Std identifier
ECanaMboxes. MBOX12. M5sG@ D. al | = 0x20480000; // Std identifier
ECanaMboxes. MBOX13. MsG@ D. al | = 0x204C0000; // Std identifier
ECanaMboxes. MBOX14. MSA D. al | = 0x20500000; // Std identifier
ECanaMboxes. MBOX15. MS@ D. al | = 0x20540000; // Std identifier
ECanaMboxes. MBOX16. M5sG@ D. al | = 0x20580000; // Std identifier
ECanaMboxes. MBOX17. MSG@ D. al | = 0x205C0000; // Std identifier
ECanaMboxes. MBOX18. Ms@ D. al | = 0x20600000; // Std identifier
ECanaMboxes. MBOX19. MS@ D. al | = 0x20640000; // Std identifier
ECanaMboxes. MBOX20. MsG@ D. al | = 0x20800000; // Std identifier
ECanaMboxes. MBOX21. MsG@ D. al | = 0x20840000; // Std identifier
ECanaMboxes. MBOX22. M5G@ D. al | = 0x20880000; // Std identifier
ECanaMboxes. MBOX23. MSA@ D. al | = 0x208C0000; // Std identifier
ECanaMboxes. MBOX24. MSA D. al | = 0x20900000; // Std identifier
ECanaMboxes. MBOX25. MsG@ D. al | = 0x20940000; // Std identifier
ECanaMboxes. MBOX26. MSG D. al | = 0x20980000; // Std identifier
ECanaMboxes. MBOX27. MSG@ D. al | = 0x209C0000; // Std identifier
ECanaMboxes. MBOX28. MSA D. al | = 0x20A00000; // Std identifier
ECanaMboxes. MBOX29. M5G D. al | = 0x20A40000; // Std identifier
ECanaMboxes. MBOX30. Ms@ D. al | = 0x20C00000; // Std identifier
ECanaMboxes. MBOX31. MSG D. al | = 0x20C40000; // Std identifier
ECanaMboxes. MBOX0. MSGA D. al | = 0x20C80000; // Std identifier
/* This block turns off AAM —> AAM =0 */
| * ECanaMooxes. MBOX0. MSA D. bi t. AAM = 0;

ECanaMboxes. MBOX1. MsGA D. bit. AAM = 0;

ECanaMboxes. MBOX2. M5G D. bit. AAM = 0;

ECanaMboxes. MBOX3. M@ D. bit. AAM = 0;
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/* Configure Mai

/*

/*

/*

ECanaMboxes.
ECanaMooxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMooxes.

MBOX4.
MBOX5.
MBOX6.
MBOXY7 .
MBOXY7 .
MBOX8.
MBOX9.

MBOX10.
MBOX11.
MBOX12.
MBOX13.
MBOX14.
MBOX15.
MBOX16.
MBOX17.
MBOX18.
MBOX19.
MBOX20.
MBOX21.
MBOX22.
MBOX23.
MBOX24.
MBOX25.
MBOX26.
MBOX27.
MBOX28.
MBOX29.
MBOX30.
MBOX31.

| boxes

MSGI D. bi t .

2223332
£T2E2EEXR

QLRLLLeee

222333323332 23232322832

<ZIIIIIKIZIIZIILKILILILKILKILKILILKILZLZLZ

ECanaRegs. CANVD. al | =

Enabl e al |

Mai | boxes */

ECanaRegs. CANME. al | =

Wite to Master Control

0x00000000;

OXFFFFFFFF;

field — DLC

ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.

Wite to the

MBOXO.
MBOX1.
MBOX2.
MBOX3.
MBOX4.
MBOX5.
MBOX6.
MBOX7.
MBOX8.
MBOX9.

MBOX10.
MBOX11.
MBOX12.
MBOX13.
MBOX14.
MBOX15.
MBOX16.
MBOX17.
MBOX18.
MBOX19.
MBOX20.
MBOX21.
MBOX22.
MBOX23.
MBOX24.
MBOX25.
MBOX26.
MBOX27.
MBOX28.
MBOX29.
MBOX30.
MBOX31.

mai | box RAM field of

.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.DLC
bit.DLC
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.
.bit.

DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC

ECanaMboxes. MBOX0. MDRL. al | =
ECanaMboxes. MBOX0. MDRH. al | =

ECanaMboxes. MBOX1. MDRL. al | =

DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC

©0 00 00 00 00 00 00 00 C0 0

0000 90 00 00 00 00 00 CO 00 00 Q0 CO 32 00 CO GO 00 00 CO 30 00~

MBOXO —

0x9555AAA0;
0x89ABCDEF;

O0x9555AAAL;

31 */
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ECanaMooxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMooxes.
ECanaMboxes.

ECanaMooxes.
ECanaMboxes.

ECanaMooxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMooxes.

ECanaMboxes.
ECanaMooxes.

ECanaMboxes.
ECanaMooxes.

ECanaMboxes.
ECanaMooxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMooxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMooxes.
ECanaMboxes.

ECanaMooxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMooxes.

ECanaMboxes.
ECanaMooxes.

ECanaMboxes.
ECanaMooxes.

ECanaMboxes.
ECanaMooxes.

MBOX1.

MBOX2.
MBOX2.

MBOX3.
MBOX3.

MBOX4.
VBOX4.

MBOX5.
MBOX5.

MBOX6.
MBOX6.

MBOX7.
MBOX7.

MBOX8.
MBOX8.

MBOX9.
MBOX9.

MBOX10.
MBOX10.

MBOX11.
MBOX11.

MBOX12.
MBOX12.

MBOX13.
MBOX13.

MBOX14.
MBOX14.

MBOX15.
MBOX15.

MBOX16.
MBOX16.

MBOX17.
MBOX17.

MBOX18.
MBOX18.

MBOX19.
MBOX19.

MBOX20.
MBOX20.

MBOX21.
MBOX21.

MBOX22.
MBOX22.

MBOX23.
MBOX23.

MBOX24.
MBOX24.

MBOX25.
MBOX25.

MBOX26.
MBOX26.

MBOX27.
MBOX27.

MDRH. al |

MDRL. al |
MDRH. al |

MDRL. al |
MDRH. al |

MDRL. al |
MDRH. al |

MDRL. al |
MDRH. al |

MDRL. al |
MDRH. al |

MDRL. al |
MDRH. al |

MDRL. al |
MDRH. al |

MDRL. al |
MDRH. al |

MDRL.
VDRH.

VDRL.
VDRH.

MDRL.
VDRH.
MVDRH.

MDRL.
MVDRH.

MDRL.
VDRH.
MVDRH.

MDRL.
MVDRH.

MDRL.
MVDRH.

MDRL.
MVDRH.

MDRL.
MVDRH.

VDRL.
MVDRH.

VDRL.
VDRH.

VDRL.
MVDRH.

MDRL.
MVDRH.

MDRL.
VDRH.

VDRL.
VDRH.

NMDRL.
VDRH.

al |
al |
al |
MDRL. a
al |
al |
al |
MDRL. a

al |

al |

al |

al |

0x89ABCDEF;

0x9555AAA2;
0x89ABCDEF,

0x9555AAA3;
0x89ABCDEF;

0x9555AAA4;
0x89ABCDEF,;

0x9555AAA5;
0x89ABCDEF,;

0x9555AAA6;
0x89ABCDEF;

0x9555AAA7;
0x89ABCDEF;

0x9555AAAS8;
0x89ABCDEF;

0x9555AAA9;
0x89ABCDEF;

0x9555AAAA;
0x89ABCDEF;

0x9555AAAB;
0x89ABCDEF;

0x9555AAAC,
0x89ABCDEF;

0x9555AAAD;
0x89ABCDEF;

0x9555AAAE;
0x89ABCDEF;

0x9555AAAF;
0x89ABCDEF;

0x9555AA10;
0x89ABCDEF;

0x9555AA11,
0x89ABCDEF;

0x9555AA12;
0x89ABCDEF;

0x9555AA13;
0x89ABCDEF;

0x9555AA14;
0x89ABCDEF,;

0x9555AA15;
0x89ABCDEF,;

0x9555AA16;
0x89ABCDEF;

0x9555AA17;
0x89ABCDEF;

0x9555AA18;
0x89ABCDEF;

0x9555AA19;
0x89ABCDEF;

0x9555AA1A;
0x89ABCDEF;

0x9555AA1B;
0x89ABCDEF;

50

{'P TeExXAS
INSTRUMENTS

SPRA876A



Programming Examples for the TMS320F281x eCAN

ECanaMbhoxes. MBOX28. MDRL. al | = 0x9555AA1C;
ECanaMboxes. MBOX28. MDRH. al | = 0x89ABCDEF;
ECanaMboxes. MBOX29. MDRL. al | = 0x9555AALD;
ECanaMboxes. MBOX29. MDRH. al | = Ox89ABCDEF;
ECanaMboxes. MBOX30. MDRL. al | = 0x9555AAL1E;
ECanaMboxes. MBOX30. MDRH. al | = 0x89ABCDEF;
ECanaMbhoxes. MBOX31. MDRL. al | = O0x9555AA1F;
ECanaMboxes. MBOX31. MDRH. al | = 0x89ABCDEF;
ECanaRegs. CANTA. al | = OxFFFFFFFF; // Clear any TA bits that m ght be set

/* Wait for renote franes.. */
while(1l) {}

}

/*

observati ons:

Case 1: AAM= 1 in a Transnmt nmail box:

The 28x correctly transmits the data frames upon reception of renpte franes.
The RFP bits cannot be seen "set” because they are cleared automatically by
the 28x. TAn bits are set after successful transm ssion.

Case 2. AAM= 0 in a Transnmt mail box:

The RFPn bit is not set. No data gets transmtted.
Case 3: AAM = 0 in a Receive mail box:

The RFPn and RWPn bits will be set. These bits can be cleared by witing a
one to them TAn bits will not be set and no data will be transmtted.

Case 4. AAM= 1 in a Receive nuil box:

The RFPn and RWPn bits will be set. These bits can be cleared by witing a

one to them TAn bits will not be set and no data will be transmtted.

Use REMOTE. CFG i n CANal yzer.

*/

SPRAS876A Q’ TeEXAS 51

INSTRUMENTS



Programming Examples for the TMS320F281x eCAN

2.19 MULTINTZ2.c

[ K Kk kK ok ok ok ok kK K ok ok ok kK K ok ok ok kK K ok ok ok kK K ok ok ok kK kR ok kK Kk ok ok kK Rk ok ok kK Kk kK

* Filename: MULTINT2.c *
*

*

* Description: Checks the ability of the CAN nodule to service
* nultiple interrupts automatically.

Al 32 mail boxes are allowed to transmt and then the interrupts enabl ed
A counter in the ISR counts the # of tines an interrupt was asserted.

The sane interupt line (eCANINTO or eCANINT1l) is used.
* Last update: 12/26/2002

LEE RS EE R EREEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEERY

#i ncl ude " DSP28_Devi ce. h”
/1 Prototype statenents for functions found within this file.

interrupt void eCANOI NT_I SR(voi d);
interrupt void eCANLI NT_I SR(voi d);

/1 Variabl e declarations

i nt intOcount
int intlcount
| ong i

void | nitECan(void);

int MV = 0; // Stores the mailbox # that needs to be serviced.

0; /1 Counter to track the # of level O interrupts
0; /] Counter to track the # of level 1 interrupts

/* Create a shadow register structure for the CAN control registers. This is
needed, since, only 32-bit access is allowed to these registers. 16-bhit access
to these registers could potentially corrupt the register contents. This is
especially true while witing to a bit (or group of bits) anong bits 16 — 31 */

struct ECAN_REGS ECanaShadow;

mai n()

/* Initialize the CAN nodule */

I ni t ECan();
/* Initialize PIE vector table To a Known State: */
/1 The PIE vector table is initialized with pointers to shell "Interrupt
/1 Service Routines (ISR)”. The shell routines are found in DSP28 Defaul tlsr.c.
/! Insert user specific ISR code in the appropriate shell ISR routine in

/1 the DSP28 Defaultlsr.c file.
/1 InitPieVectTable(); // uncomment this line if the shell ISR routines are needed

/1 This function is found in DSP28_PieVect.c. It popul ates the PIE vector table
/Il with pointers to the shell ISR functions found in DSP28_Defaultlsr.c. This
/1 function is not useful in this code because the user—-specific ISR is present
/1 inthis file itself. The shell ISR routine in the DSP28_Defaultlsr.c file is
/1 not used. If the shell ISR routines are needed, unconmment this |line and add
/1 DSP28_Pi eVect.c & DSP28 Defaultlsr.c files to the project

/* Disable and clear all CPU interrupts: */

DI NT; // Note that InitPieCrl() enables interrupts
I ER = 0x0000;
I FR = 0x0000;

/* Initialize Pie Control Registers To Default State */

InitPieCtrl(); // This function is found in the DSP28_PieCirl.c file.
DI NT; /1 Disable interrupts again (for now)

/* Wite to the MSA@ D field of TRANSM T mai | boxes MBOX0O — 31 */

ECanaMboxes. MBOX0. M5G@ D. al | = 0x9555AAA0;
ECanaMboxes. MBOX1. M5@ D. al | = 0x9555AAA1;
ECanaMboxes. MBOX2. M5SA D. al | = 0x9555AAA2;
ECanaMboxes. MBOX3. M5SA D. al | = 0x9555AAA3;
ECanaMboxes. MBOX4. M5GA D. al | = 0x9555AAA4;
ECanaMboxes. MBOX5. M5@ D. al | = 0x9555AAA5;
ECanaMboxes. MBOX6. M5@ D. al | = 0x9555AAA6;
ECanaMboxes. MBOX7. M5SA D. al | = 0x9555AAA7;
ECanaMboxes. MBOX8. M5G@ D. al | = 0x9555AAA8;
ECanaMboxes. MBOX9. M5G D. al | = 0x9555AAA9;
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/*

/*

/*

/*

ECanaMboxes.
ECanaMooxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.

ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.

Confi gure Mail boxes

MBOX10.
MBOX11.
MBOX12.
MBOX13.
MBOX14.
MBOX15.

MBOX16.
MBOX17.
MBOX18.
MBOX19.
MBOX20.
MBOX21.
MBOX22.
MBOX23.
MBOX24.
MBOX25.
MBOX26.
MBOX27.
MBOX28.
MBOX29.
MBOX30.
MBOX31.

ECanaRegs. CANMD. al |

Enabl e all

Mai | boxes

ECanaRegs. CANME. al |

Wite to Master Control

MCF. bi t .
MCF. bi t .
MCF. bi t .
MCF. bi t .
MCF. bi t .
MCF. bi t .
MCF. bi t .
MCF. bi t .
MCF. bi t .
MCF. bi t .
MBOX10.
MBOX11.
MBOX12.
MBOX13.
MBOX14.
MBOX15.
MBOX16.
MBOX17.
MBOX18.
MBOX19.
MBOX20.
MBOX21.
MBOX22.
MBOX23.
MBOX24.
MBOX25.
MBOX26.
MBOX27.
MBOX28.
MBOX29.
MBOX30.
MBOX31.

ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.
ECanaMboxes.
ECanaMboxes.
ECanaMboxes.
ECanaMooxes.

Wite to the

MBOXO.
MBOXL.
MBOX2.
MBOX3.
MBOX4.
MBOX5.
MBOX6.
MBOX7 .
MBOX8.
MBOX9.

mai | box RAM field of

MBA D. a = 0x9555AA10;
MSA D. al | = 0x9555AA11;
MSG D. al | = 0x9555AA12;
MSGE D. al | = 0x9555AA13;
MSGE D. al | = 0x9555AA14;
MBA D. a = 0x9555AA15;
MSG D. al | = 0x9555AA16;
MSGE D. al | = 0x9555AA17;
MBA D. al | = 0x9555AA18;
MSA D. al | = 0x9555AA19;
MSG D. al | = 0x9555AA20;
MSGE D. al | = 0x9555AA21;
MSGE D. al | = 0x9555AA22;
MSA D. al | = 0x9555AA23;
MSG D. al | = 0x9555AA24;
MSA D. al | = 0x9555AA25;
MSGE D. al | = 0x9555AA26;
MBA D. al | = 0x9555AA27;
MBA D. al | = 0x9555AA28;
MSGE D. al | = 0x9555AA29;
MSGE D. al | = 0x9555AA30;
MSGE D. al | = 0x9555AA31;
0-31 as Tx */

= 0x00000000;

*/

= OxFFFFFFFF;

MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t
MCF. bi t

ECanaMboxes. MBOX0. MDRL. al

ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.

MBOXO0.

MBOX1.
MBOX1.

MBOX2.
MBOX2.

MBOX3.

MDRH. al |

MDRL. al |
VMDRH. al |

MDRL. al |
MDRH. al |

MDRL. al |

DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC
DLC

.DLC
.DLC
.DLC
.DLC
.DLC
.DLC
.DLC
.DLC
.DLC
.DLC
.DLC
.DLC
.DLC
.DLC
.DLC
.DLC
.DLC
.DLC
.DLC
.DLC
.DLC
.DLC

field — DLC */

00 00 00 00 00 00 C0 0 0

©0 00 02 00 00 30 00 00 CO 00 00 CO 30 00 00 CO 00 00 CO GO 0> 0~

0x9555AAA0;

MBOXO — 31 */

0x89ABCDEF;

0x9555AAAL,
0x89ABCDEF;

O0Xx9555AAA2;
0x89ABCDEF;

0x9555AAA3;
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ECanaMooxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMooxes.
ECanaMboxes.

ECanaMooxes.
ECanaMboxes.

ECanaMooxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMooxes.
ECanaMooxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMooxes.

ECanaMboxes.
ECanaMooxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMooxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMooxes.
ECanaMboxes.

ECanaMooxes.
ECanaMboxes.

ECanaMboxes.
ECanaMboxes.

ECanaMboxes.
ECanaMooxes.

ECanaMboxes.
ECanaMooxes.

ECanaMboxes.
ECanaMooxes.

ECanaMboxes.
ECanaMooxes.

MBOX3.

MBOXA4.
MBOX4.

MBOX5.
MBOX5.

MBOX6.
MBOX6.

MBOX7.
MBOX?7 .

MBOX8.
MBOX8.

MBOX9.
MBOX9.

MBOX10.
MBOX10.

MBOX11.
MBOX11.

MBOX12.
MBOX12.

MBOX13.
MBOX13.

MBOX14.
MBOX14.

MBOX15.
MBOX15.

MBOX16.
MBOX16.

MBOX17.
MBOX17.

MBOX18.
MBOX18.

MBOX19.
MBOX19.

MBOX20.
MBOX20.

MBOX21.
MBOX21.

MBOX22.
MBOX22.

MBOX23.
MBOX23.

MBOX24.
MBOX24.

MBOX25.
MBOX25.

MBOX26.
MBOX26.

MBOX27.
MBOX27.

MBOX28.
MBOX28.

MBOX29.
MBOX29.

MDRH. al |

MDRL. al |
MDRH. al |

MDRL. al |
MDRH. al |

MDRL. al |
MDRH. al |

MDRL. al |
MDRH. al |

MDRL. al |
MDRH. al |

MDRL. al |
MDRH. al |

MDRL.
MDRH.

MDRL.
VDRH.

MDRL.
VDRH.

VDRL.
VDRH.

MDRL.
VDRH.
MVDRH.

MDRL.
MVDRH.

MDRL.
VDRH.
MVDRH.

MDRL.
MVDRH.

MDRL.
MVDRH.

MDRL.
MVDRH.

MDRL.
MVDRH.

VDRL.
MVDRH.

VDRL.
VDRH.

VDRL.
MVDRH.

MDRL.
MVDRH.

MDRL.
VDRH.

VDRL.
VDRH.

NMDRL.
VDRH.

al |

al |

al |

al |

al |

MDRL. a

al |

al |

al |

MDRL. a

al |

al |

al |

al |

0x89ABCDEF;

0x9555AAA4;
0x89ABCDEF,

0x9555AAA5;
0x89ABCDEF;

0x9555AAA6;
0x89ABCDEF;

0x9555AAA7;
0x89ABCDEF,;

0x9555AAA8;
0x89ABCDEF;

0x9555AAA9;
0x89ABCDEF;

0x9555AAAA;
0x89ABCDEF;

0x9555AAAB;
0x89ABCDEF;

0x9555AAAC,
0x89ABCDEF;

0x9555AAAD;
0x89ABCDEF;

0x9555AAAE;
0x89ABCDEF;

0x9555AAAF;
0x89ABCDEF;

0x9555AA10;
0x89ABCDEF;

0x9555AA11,
0x89ABCDEF;

0x9555AA12;
0x89ABCDEF;

0x9555AA13;
0x89ABCDEF;

0x9555AA14;
0x89ABCDEF,;

0x9555AA15;
0x89ABCDEF,;

0x9555AA16;
0x89ABCDEF;

0x9555AA17;
0x89ABCDEF,;

0x9555AA18;
0x89ABCDEF;

0x9555AA19;
0x89ABCDEF;

0x9555AA1A,;
0x89ABCDEF;

0x9555AA1B;
0x89ABCDEF;

0x9555AA1C;
0x89ABCDEF;

0x9555AA1D,
0x89ABCDEF;
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Programming Examples for the TMS320F281x eCAN

ECanaMbhoxes. MBOX30. MDRL. al |
ECanaMboxes. MBOX30. MDRH. al |

0x9555AALE;
0Ox89ABCDEF;

ECanaMboxes. MBOX31. MDRL. al |
ECanaMboxes. MBOX31. MDRH. al |

0x9555AALF,;
0x89ABCDEF;

ECanaRegs. CANM M al | = OxFFFFFFFF;
/* Configure CAN interrupts */

ECanaShadow. CANM L. al | = OxFFFFFFFF ; // Interrupts asserted on eCANLI NT
/| ECanaShadow. CANM L. al I = 0x00000000 ; // Interrupts asserted on eCANOI NT
ECanaRegs. CANM L. al | = ECanaShadow. CANM L. al | ;

ECanaShadow. CANM M al | = OxFFFFFFFF; /1 Enable interrupts for all mail boxes
ECanaRegs. CANM M al | = ECanaShadow. CANM M al | ;

ECanaShadow. CANG M al | = 0;

/| ECanaShadow. CANG M bit. | 0EN = 1; /1 Enabl e eCANLI NT or eCANOI NT
ECanaShadow. CANG M bit. | 1EN = 1;

ECanaRegs. CANG M al | = ECanaShadow. CANG M al | ;

/* Reassign ISRs. i.e. reassign the PIE vector for ECANOI NTA | SR and ECANOI NTA_| SR
to point to a different ISR than the shell routine found in DSP28_Defaultlsr.c.
This is done if the user does not want to use the shell ISR routine but instead
wants to enbed the ISRin this file itself. */

Pi eVect Tabl e. ECANOI NTA
Pi eVect Tabl e. ECANLI NTA

&eCANOI NT_| SR,
& CANLI NT_I SR,

/* Configure PIE interrupts */
PieCirl Regs. PIECRTL. bit.ENPIE = 1; // Enable vector fetching from PlIE bl ock

Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1, /! Enables PIE to drive a pulse into the CPU

The interrupt can be asserted in either of the eCAN interrupt |ines
Comrent out the unwanted line...

Pi eCtrl Regs. Pl ElI ER9. bi t. | NTx5
Pi eCtrl Regs. Pl El ER9. bi t. | NTx6

~—
~—

0; // Enable INTx.5 of INT9 (eCANOI NT)
1, // Enable INTx.6 of |NT9 (eCANLINT)

/* Configure systeminterrupts */

I ER | = 0x0100; /] Enable INT9 of CPU

/* Begin transmtting */
ECanaRegs. CANTA. al | = OXFFFFFFFF;, // Cear all "set” TAn bits, if any
ECanaRegs. CANTRS. al | = OxFFFFFFFF; // Set TRS for all nmil boxes
whi | e( ECanaRegs. CANTA. al | ! = OxFFFFFFFF) {}
El NT; /1 d obal enable of interrupts
while(1) {}

}

/* */

/* ISR for PIE INT9.5 (MBX30) */

/* Connected to eCANO-I NTA eCAN */

* */

interrupt void eCANOINT_I SR(void) // eCAN

0

ECanaShadow. CANTA. al | ;
ECanaShadow. CANTA. al |

/ | ECanaRegs. CANTA. al |
i nt Ocount ++;

Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1; /! Enables PIE to drive a pulse into the CPU
I ER | = 0x0100; /1 Enabl e | NT9
El NT;
return;
}
[* */
/* 1SR for PIE INT9.6 (MBX5) */
/* Connected to eCAN1-I NTA eCAN */
/* >/

interrupt void eCANLINT_ I SR(void) // eCAN
{
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asm (" NOP");
MV = ECanaRegs. CANG F1. bit. M V1;

{switch(MV)

case 31:
ECanaShadow. CANTA. al | = 0;
ECanaShadow. CANTA. bit. TA31 = 1;
ECanaRegs. CANTA. al | = ECanaShadow. CANTA. al |

br eak;
case 30:
ECanaShadow. CANTA. al | = 0;
ECanaShadow. CANTA. bit. TA30 = 1;
ECanaRegs. CANTA. al | = ECanaShadow. CANTA. al | ;
br eak;
case 29:
ECanaShadow. CANTA. al | = 0;
ECanaShadow. CANTA. bit. TA29 = 1;
ECanaRegs. CANTA. al | = ECanaShadow. CANTA. al | ;
br eak;
case 28:

ECanaShadow. CANTA. al | = 0;

ECanaShadow. CANTA. bit. TA28 = 1;

ECanaRegs. CANTA. al | = ECanaShadow. CANTA. al |
br eak;

case 27:
ECanaShadow. CANTA. al | = 0;
ECanaShadow. CANTA. bit. TA27 = 1;
ECanaRegs. CANTA. al | = ECanaShadow. CANTA. a
br eak;

case 26:
ECanaShadow. CANTA. al | = 0;
ECanaShadow. CANTA. bit. TA26 = 1;
ECanaRegs. CANTA. al | = ECanaShadow. CANTA. al | ;
br eak;

}
/'l ECanaShadow. CANTA. al | = ECanaRegs. CANTA. al | ;

i nt lcount ++;

Pi eCtrl Regs. Pl EACK. bit. ACK9 = 1; /! Enables PIE to drive a pulse into the CPU
| ER | = 0x0100; /1 Enabl e I NT9
EI NT;
return;
}
/*

* This exanpl e shows how when an interrupt flag is set while another
* interrupt flag is already set, the nost recent interrupt flag automatically
* generates a core level interrupt upon exiting the ISR of the previous interrupt.

Case 2: Al 32 nail boxes are allowed to transnmit. It is then checked
whet her interrupts were asserted 32 tines.

(Only 6 mail boxes are checked and hence interrupt is asserted 6 tinmes )

* |t can be verified that every time a nmilbox interrupt is asserted,
* bits[0..4] of the "Aobal Interrupt Flag” Register contains the

* mai | box nunber causing the interrupt. If nore interrupt flags are
* pending, it contains the mail box nunmber with the highest priority.
* This is done as follows: Disable interrupts and | et many mail boxes
* transmt nessages. Now enable interrupts. A core level interrupt is
* asserted and upon entering the | SR, examine MVn bits. It
* reflects the mail box nunmber with higher priority.
*/

3 Reference

CAN Specification 2.0, Part A and B. Robert Bosch GmbH, Stuttgart.
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