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1 EXPERIMENT N°1: SWITCH THE LIGHTS FLASH OF THE

OPTICAL BLOCK

1.1 Topic
Pur pose . - Understand and use the proposed and specific data structures
- Understand and use the proposed and specific functions.
- Define and send a data frame to a CAN module recipient, which is accessible to
agiven address.
- Test whether aframe has been received or not.
- Digplay received and sent frames on the screen.
Specifications::

At firgt dl the lamps of "Right Frog

mbts' block are off.

e program should allow to redize the same
eft Front lights" and then " Right Back

PC Micro Computer using Winde

Editor Software-Assembler-Debugdt

If programmingin C, GNU; C/ C + + Compiler Ref: EID210101

Processor board 16/32 bit 68332 microcontroller and its software environment
(Editor-Cross Assembler-Debugger) Ref: EID210001

CAN PC/104 Network board in ATON SY STEMS Ref NIC: EID004001

CAN network with four power outputs modules for lights Ref: EID051001

USB connection cable, or if not available RS232 cable, Ref: EGD000003

AC/ AC Power source 8V 1A Ref: EGD000001

12V Power source supply for the CAN modules ("energy" network)

Time : 3 hours
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1.2 Solution
1.2.1 Analysis

Chasefor the « Right Front Lights »

If we want to define the status of 4 power outputs module, the frame of type "Input Message'(IM) hasto be
sent back with a"Write Register”" function on its register which is accessibleto the "GPLAT" output port
(from the technical manual of MCP25050 circuit page 22).

Indeed, seen from the module, it receives acommand frame requesting it to change the status of its output
register which imposes the condition of different outputs of the interface MCP25050 circuit.

For an IM "Input Message", the included register is the RXF1 which leads to the identifier base OE 88 xx xx
for theright front lights (see identifier table in Chapter 1). The 3 least significant bits must be turned to O
(from the technical manual of MCP25050 circuit page 22) and also | et the other indifferent bitsturnto O,
which ultimately leads to the identifier 0OE880000 (only 29 useful bits), with the label defined in the
"T_ldent_IM_FVD" of "CAN_VMD.h" file.

Definition of the command frame (find in Chapter 1 of this docurg
the frame for this example).

adefinition of the different fields of

Remarks

cerned address register by writing.
In the case before, it is GPLAT and ; h (Page 15 MCP25050 manual).
02h+shift (notel) = 02h +1Ch =1Eh

— Parameter "mask" (intherank 1 of "dg K (@R Ore some unchanged bits of the register if
they are not to be affected by the wri

In our case the power outputs are g
should be masked with the mask

— Parameter "value" (intherank 2 o bws to define the status of the unmasked outputs.

In our case, to achieve the " gk

then 04 and finally 08.
- After an IM "Input M essa 4 S been received by the recipient, it should return an

acknowledgment frame ler isdefined by TXIDL1. In the case of "Right Front Lights"
module, the identifier of tf
, N_VMD.hfile (from tablein Chapter 1).

It’s necessary to send the secon and frameto the node only if it has answered with an

Chase on the other lights

The only changed things are the identifiers :
For Left Front Lights
Identifier writing message on output port (register RXF1): 0E0O80000 ->T _ldent IM_FVG
Identifier acknowledgement message (register TXD1): OE200000 ->T_ldent AIM_FVG
For Right Back Lights
Identifier writing message on output port (register RXF1): 0F880000 ->T Ident IM_FRD
Identifier acknowledgement message (register TXD1): OFA00000 ->T_Ident AIM_FRD
For Left Back Lights
Identifier writing message on output port (register RXF1): O0FO80000 ->T_ldent_IM_FRG
Identifier acknowledgement message (register TXD1): OF200000 ->T_ldent AIM_FRG
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1.2.2 Flowchart

Start
Initialization
- Definethe elements of the frame for the block " Right ;
Front Lights". i It verifiesthat the
- Start theinitialization function of the CAN/PC104 i module responds well

interfaceboard in ATON SYSTEMS

- Send the frame to configureinputs/outputs

- Wait for module response (acknowledgment)

- Send thefirst frame" IM" to destination of block
"Right Front Lights" (4 lamps ar e off)

- Wait for module response (acknowledgment)

- Initialize the counter to 0

with the right identifier

Start of the main loop <

\4

Increment of the counter

!

e the counter to 0

End of the main loop .......................... l,
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1.2.3 "C" Program

R L]

* Experinent on EI D210 / CAN Network — V.M D (Ml tipl exed Didactic Vehicle)
Kk KRk Ak Kk K kK KRk Rk Rk K kK KR KRk Kk Kk R KR KRk Rk Kk K KK kR kK R KRk Rk R kK kK KRk Rk Rk kK R Kk Kk Rk Kk kK K K Rk K K
* EXPERI MENT n 1: SWTCH THE LI GHTS FLASH OF THE OPTI CAL BLOCK

*
* SPECI FI CATI ONS :

B KA KRR KRR KA KA KA AR

* After a regular time interval we turn off the previous |anp

* Then turn on the next |anp (function chase)

* -> The sent and received franes on the circuit CAN are displ ayed
* -> The delay is produced by the software

* (count the nunber of passages in the main |oop)

*

*

*

File Name: CAN_VMD_TPL.C

KKK KKK KKK KKK KK KKK KKK KKK KKK KKK KA KA KKK KKK KRR IR KKK IR I KKK KKK KKK KKK KA KKK KX KA KK AKX KA XK [

/1 Included files

[ REEEE R R R R R KRR KRRk kR

#i ncl ude <stdio. h>

#include "Structures_Donnees. h"
#i ncl ude "cpu_reg. h"

#include "ei d210_reg. h"
#include "Can_vnd. h"

11

/1 NMAIN FUNCTI ON
11l

mai n()

/1 Declaration of l|ocal variables
Trame Trane_Recue;

Trame T_IMFeux; // Frame of type |M"Input Message" commanding for
int Conpteur_Passage, Cptr_Ti neQut ;
char | _Message_Pb_Affiche;

/1 Initializations
//*****************
clsscr();

/* Initialization of SJAL1000 of the ATON-Systens board " on PCl04
I'nit_Aton_CAN();

/1 Definition of the frame to turn on the right front lights

/1 From doc SJA1000 and doc MCP25050 page 22 (function "Wite Red e 15 ( GPLAT Address)

T_I M_Feux. trame_i nf o. regi st r e=0x00;

T_I M Feux. trame_i nfo. chanp. extend=1; // Wrk in extended

T_I M_Feux. trame_i nfo. chanp. dl c=0x03; // There will be 3 d es)

T_I M Feux. i dent.extend.identificateur.ident=0x0E880000; // he right front lights bl ock

T_I M _Feux. dat a[ 0] =0x1F; /1 first data -> "Addressg DDR give a |/O direction) address = 1Fh page 16
T_I M_Feux. dat a[ 1] =0x7F; /'l second data -> "Masky on tWe 4 |least significant bits

T_I M_Feux. dat a[ 2] =0xFO; /1 third data-> "Val ue"[lf q Pni ficant bits are the outputs

/1 Send frame to define the direction of the inputs &
| _Message_Pb_Affi che=0;
do {Ecrire_Tranme(T_I M Feux);// Send frame thro
Cpt r _Ti meCut =0;
do{ Cpt r _Ti meQut ++; }whi | e((Lire_Tr
i f(Cptr_Ti meCut==200)
{if(l_Message_PJ
{1_M

D) &&( Cpt r _Ti meCut <200) ) ;

e command franme in initialization \n");
power supply 12V is OK\n");}}
}whi | e( Cpt r _Ti meQut ==200) ;

clsscr();

/1l Initialize the outputs to 0

T_I M_Feux. dat a[ 0] =0x1E; /Il first da fir ess" of concerned register (GPLAT defines the status of the outputs) 02h+1Ch = 1Eh
T_I M_Feux. dat a[ 1] =0xO0F; /1 second data Bsk" -> the outputs are on the 4 |east significant bits

T_I M _Feux. dat a[ 2] =0x00; /'l third data-> al ue" -> at first all outputs are O (lights are off)

/1 Send a frame to set the outputs to O

Ecrire_Tranme(T_I M Feux); // Send frame through the CAN network

do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response "Acknow edgnent"
/1 Initializations of the diverse variables

Conpt eur _Passage=0;

/1 Display the title
gotoxy(1,2);
printf(" EXPERI MENT N°1: SW TCH THE LI GHTS FLASH OF THE OPTI CAL BLOCK \n");

printf(" KRR KKK KKK KR KRR K KKK KKK KRRk kX x x|\ ')

/1 MAIN LOOP
[ REEEE R R KRR KRR KRk Rk
whi | e(1)
{ Conpt eur _Passage++;
if (Conpteur_Passage==400000)
{/1 1t's the end of the delay
/1 We pass to the next |anp by nodifying the paraneter "Value" of nessage
switch(T_I M Feux. data[ 2])
{case 0 : T_I M Feux. dat a[ 2] =0x01;
break;
case 1 : T_I M Feux. data[ 2] =0x02;
br eak;
case 2 : T_I M Feux. data[ 2] =0x04;
break;
case 4 : T_I M Feux. dat a[ 2] =0x08;
br eak;
case 8 : T_I M Feux. data[ 2] =0;
br eak;
default : T_I M Feux.data[2]=0;}
gotoxy(1,5),printf("Wite on the Right Front Lights:\n");
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Affiche_Trame(T_I M Feux); /1 Display the frame "I M sent on the screen
Ecrire_Trame(T_I M_Feux); /1 Send the franme through CAN network
do{}whil e(Lire_Trane(&Tranme_Recue)==0); // Wait for the response "Acknow edgnent"
gotoxy(1, 10);
printf("Received frane by response\n");
Af fiche_Trame(Trame_Recue); /1 Display the received "AIM frane, then send to the screen
Conpt eur _Passage=0; }
}/1 End of the main | oop
}// End of the main function
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2 EXPERIMENT N°2 : ACQUIRE THE STATE OF LIGHTS STALK

2.1 Topic
Purpose : - Define and then send aremote frame to an input module, which is accessible to
a defined address.
- Testing whether a frame has been received.
- Extract the expected information from a response frame.
- Digplay received and sent frames on the screen.
- Display the expected data on the screen.
Specifications::

After aregular time interval, we interrogate the 8 inputs’ module on whichis
connected the lights stalk so tha

EE 0\ its condition.
— The sent or received ‘; ;' circuit are displayed.

- Thedifferent co Msed by the position of the lights stalk will be
displayed individua

PC Micro Computer using

Editor Software-Assembl er-W@RLgge

If programming in C, GNU; CT G mpiler Ref: EID210101

Processor board 16/32 bit 68332 bntroller and its software environment
(Editor-Cross Assembler-Debugger) Ref: EID210001

CAN PC/104Network board in ATON SYSTEMS Ref NIC: EID004001

CAN network with four power outputs modules for lights Ref: EID051001

USB connection cable, or if not available RS232 cable, Ref: EGD000003

AC/ AC Power source 8V 1A Ref: EGD000001

12V Power source supply for the CAN modules ("energy” network)

Time : 3 hours
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2.2 Solution
2.2.1 Analysis

After aregular timeinterval, we interrogate the 8 inputs module on which is connected to the lights stalk.

Definition of theremote frame which will be sent

In this case, the frame sent by the CAN controller (SJA1000 circuit CAN_PC104 board) will be regarded by
the receiver (MCP25050 module) as an "Information Request Message”, with afunction "Read register” (see
in MPC25025 technical documentation page 22).

From the table given on page 22 of the MCP25050 manual, the identifier itself will contain the address of the
read register. This addressis on the identifier bits ID15 to ID8 in extended mode (bits that are received and put
in the RXBEIDS register). The concerned registry is GPPIN with 1Eh address " (see in MPC25025 technical
documentation page 37) ..
On the other hand, the least significant 3 bits of the identifier in extended mode must be set to 1.
Theidentifier defined in Chapter 1 should be completed as follows:

05 04 xx xx 0504 1E 07 (Only 29 bits are taken into account)

According to the table Register address Function Cog
i in Chapter 1 i

- Deéfinition of structured variables under "Tr ane" mod
Trame T_I RM Comobdo_Feux;

/I Frame for the interrogation of the 8 inputs’ module on w RN |ights stalk.
Remark: T_IRM_Commodo Structured variable onl - seful bytes, 1 byte for trame_info and 4
bytes for the identifier on extended mode (which inc cerned register address by the lecture).

T_I RM_Conmodo. trame_i nf o. regi st er =0 are initialized to O
T_I RM_Conmodo. tranme_i nf 0. chanp. ex ext ended node
T_I RM_Conmodo. t rarre_i nfo.chanp.rt ane type
T_I RM_Conmodo. t rame_i nf 0. chanp. dl here will be 1 data byte
T_I RM_Commodo_ad. i dent . ext end. jdd Pir . i dent =0x05041EQ7;
/1" 1t has 29 bits. To s4 of the lights stal k

Labels defining the different i i Y in the CAN_VMD.hfile

Definition of theremotef [l ) eived by response

According to the definition 8 given in Chapter 1, aframe with response of IRM has the same
identifier asthe original remote T
Seen from the module (the MCP
(Output Message).

The difference with the original remote frame is that this response frame contains the parameter "value" (rank
0 of the part of "data" in the frame). This parameter isthe image of theinput port. Thus we recover the status
of various orders.

the response to an IRM (Information Request Message) is an OM

Accessto the different binary status commands

The parameter "value' of the response frame, recovered from the datain rank 0 is a byte inputsimage. The
different bits of this byte are extracted individualy because of a data structure defined in the CAN_VMD file.

Page: 11/77



b

B
didalab

Practical Works  CAN Network - V.M.D. (Multiplexed Didactic Vehicle)

2.2.2 Flowchart

Start of the main loop

Start

I nitialization

- Define the elements of theframe for the part " Right Front
Lights'.

- Start theinitialization function of the CAN/PC104
interfaceboard in ATON SYSTEMS

- Send the frame of configuration of the module (IM)

- Send thefirst framein destination of part " Right Front

It verifiesthat the
module responds well
with the right
identifier

Lights"
- Initialize the passage counter to 0

&
<

Y

If a message was r eceived >_‘l‘

@)

v

Show the frame by sending to module " Lights Stalk"

Y

Send remote frame to destination of part " Lights Stalk "

End of the main loop

Page: 12/77
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2.2.3 "C" Program

J R AR KKK KR K K KKK KKK KKK KKK KA KKK KKK KK AKX KKK KKK XK F KR KRR IR KA KR I AR KKK AR KR KA XK K KR KX KA KAk

* Experinent on EID210 / CAN Network — V.M D (Miltiplexed Didactic Vehicle)

Kok kkkkkkkkk ok kkk ok kkkkkk ok Kk ok ok ko k ok k ok ok ko k ok ok ok ok ko k ok ok ko k ok ko ko k ok k ok ok ko ko k ko k ok k ok k ok ok ok ok ko k ok ok k ok k ok ok k ok k ok ok k ok k ko

* EXPERI MENT n 2 : ACQUI RE THE STATE OF LI GHTS STALK

K L o e e e e
* SPECI FI CAI ONS :

K KKK Kk RER KR KKK KKK A KKK

*

After a regular time interval, we interrogate the 8 inputs’ nodule
on which is connected the lights stalk
-> The sent and received franes on the circuit CAN are displayed.
-> The input status are displayed.
-> The delay is produced by the software
(count the number of passages in the main | oop)

* File Name : CAN_VMD_TP2.C

K kkkkkkkkkkkkkkkkk

* ok kK

R ey

/1 Included files
//********************

#i ncl ude <stdio. h>

#i nclude "Structures_Donnees. h"
#include "cpu_reg. h"

#i nclude "ei d210_reg. h"

#i nclude "Can_vnd. h"

11

/1 NMAIN FUNCTI ON
11

nai n()

{// Definition of |ocal variables

i nt Conpteur _Passage;

Trane Trane_Recue;

Trane T_| RM Commodo_Feux; /1 Frame for interrogating 8E Mddule o

/1 IRM-> Infornati Gamw e Frane
Trame T_I| M Commodo_Feux; /1l Frame for interrogating 8E }
I IM-> nd Frane

unsi gned char Cptr_Ti meQut, | _Message_Pb_Affi che;

/1 Initializations

J]*EEEEEE R R R R AR AR A

clsscr();

/* Initialization of the ATON- Systenms board SJA1000 on P!
I nit_Aton_CAN();

// To initialize the connection of the inputs

| M_Conmodo_Feux. tranme_i nfo. regi st re=0x00;

_ | M_Commodo_Feux. trane_i nfo. chanp. extend=1; // Work i
T_I M Commodo_Feux. trane_i nf o. chanp. dl c=0x03; // There
T_I M _Conmodo_Feux. i dent . ext end. i denti ficateur. i denjgsss
| M_Commpdo_Feux. dat a[ 0] =0x1F; Il first

8 bits (3 bytes)

O_Feux;

gncer ned register

Bs a | /O direction) address = 1Fh page 16

T_I M Conmodo_Feux. dat a[ 1] =0x7F; // second data
e on the 4 |east significant bits(see in page 16)
T_I M Commpdo_Feux. dat a[ 2] =0x7F; // third dg ts are inputs
/1 Send frame to define the direction of t
| _Message_Pb_Af fi che=0;
do {Ecrire_Trane(T_I M Commpodo_Feux); //

Cpt r _Ti meQut =0;

do{ Cpt r _Ti meQut ++; }whi | e( 2 ecue) ==0) &&( Cpt r _Ti meQut <200) ) ;

i f (Cptr_Ti meQut ==200) N

{if(l_Message_}

et her the power supply 12V is OK\n");}}
}whil e(Cptr_Ti meCut

clsscr();

/1l For the renmote frame sé

/1 Define the identificati on -

| RM_Commodo_Feux. trame_i nf o.

RM _Conmodo_Feux. trane_i nfo. c

RM Commodo_Feux. t rame_i nf o. chan®

RM Commodo_Feux. trame_i nf o. chanp. rtr=1;

RM Conmodo_Feux. i dent . extend. i denti fi cateur.ident=Ident_T_| RM Conmpdo_Feux;

/1 Find the definition in the CAN.VMD.h file

s Stalk ->'IRM (I'nformati on Request Message)

L
T
T
T
T

Ecrire_Trame(T_I RM Commodo_Feux); // Send the first franme
/1 Initialise the diverse variables

Conpt eur _Passage=0;

/1 To display the title

gotoxy(1,2);

printf(" EXPERIMENT N°2:  ACQU RE THE STATE OF LI GHTS STALK \n");
printf(" PRSP A A A e Y
/1 MAIN LOOP

P TR

whi | e(1)

{ I/ Test whether the frame has been received
if (1==Lire_Trane(&Tranme_Recue)) // The function return 1 in this case
{got oxy(4, 10);
printf("Received frame in response is correspond to the request: It's a 'OM (Qutput Message) \n");
Affiche_Trame(Trane_Recue);
if (Trane_Recue.ident.extend.identificateur.ident==Ident_T_| RM Commpdo_Feux)
{ I/l Once W received the stalk status, display them
Et at _Commodo_Feux. val eur =~Tr ane_Recue. dat a[ 0] ;
got oxy( 4, 16);
printf("Status of the inputs inposed by stalk:\n");

printf(" Bytes recovered and suppl emented (en Hexa) =%.2x\n", Etat _Commpdo_Feux. val eur);
printf(" Side light= 9% , Di pped light= %l , Head |ight=
%\ n", Cde_Vei | | euse, Cde_Code, Cde_Phare) ;
printf(" Left indicator= % Ri ght indicator= %\ n", Cde_C i gn_Gauche, Cde_Clign_Droit);
printf(" Hor n= %\ n", Cde_KI axon);
printf(" Stop |ight= %\ n", Cde_Stop);
printf(" Command War ni ng= %\ n", Cde_War ni ng) ;
}
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Conpt eur _Passage++;
if (Conpteur_Passage==5000)
{Conpt eur _Passage=0;// It's the end of the del ay
got oxy(4, 6);
printf("Requested frame of stalk status: It's an 'IRM | nput Request Message\n");
Affiche_Trame(T_| RM Conmodo_Feux) ;
Ecrire_Trame(T_| RM Conmodo_Feux) ;

}
}/1 End of the main |oop
}/1 End of the main function
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3 EXPERIMENT N°3 : CHECK THE FUNCTION OF AN OPTICAL

BLOCK

3.1 Topic

Purpose:

- Analyze a diagram structure in order to define the hardware function
realization by a software function.

- Link up the remote frames and control frames to satisfy imposed
specifications.

- Test the response of received frames.

- Extract the expected information from the response frame.

- Analyze the received information and make a diagnosis.

- Represent imposed specifications by a diagram of status.

- Code and program a diagram of status.

- Carry out cyclical actions, during a specific period.

Specifications::

We want to cycle the di s -m 4 ptical block (Nothing, Side light,
Sidelight + Dipped |ig. > Rt + L4 light etc ...) and theindicator.
Wealsorealizethecont .

- Verify that the ordereg (%

- We show ‘ Ssd |amps and the test result.

other lama e control period.

[ g periods, in priority order of descending:
utation period: 3.5 S,

itching period: 1.6 S.

ould be easily modified.

m will alow an easy change of the target block.

PC Micro Computer using Windows ® 95 or later

Editor Software-Assembler-Debugger

If programming in C, GNU; C/ C + + Compiler Ref: EID210101

Processor board 16/32 bit 68332 microcontroller and its software environment
(Editor-Cross Assembler-Debugger) Ref: EID210001

CAN PC/104 Network board in ATON SY STEMS Ref NIC: EID004001

CAN network with four power outputs modulesfor lights Ref: EID051001

USB connection cable, or if not available RS232 cable, Ref: EGD000003

AC/ AC Power source 8V 1A Ref: EGD000001

12V Power source supply for the CAN modules ("energy” network)

Time: 4 hours
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3.2 Solution
3.2.1 Analysis

Detection principle of electric power off (filament br eak)

The power circuit of the reference "VNO5" which leads 4 power outputs Modules, generates a diagnostic
signal marked "STAT" -> STATus (refer to the data sheet of the VNO5 circuit).

In the case that we activate the power circuit, if the load current is closeto O (bulb filament cut off for
example), thesignal "STATus' changesto 0. The output current threshold which sequences the setting to O for
the"STATus' output isfrom 5 mA (minimum value) to 180 mA (maximum value).

In the case of 4 power outputs module, the LEDs who are intended to indicate whether a power output is at
work or not, doesn’t consume enough current to inhibit this diagnostic function.

According to the technical manual of CAN-VMD system and the structured diagram of 4 power outputs
module, these 4 signals"STATus' are connected to the interface CARLNM CP25050 circuit and therefore

To turn on the lamps, it should send frame typ " with the "Write Register " function on its
register accessible to the” GPPIN " output g manual MCP25050 circuit page 22).

In this case, according to the table given i ' e right front block, the identifier will be
OE880000, the " addr" parameter will be 1 0ister address - page 37 of the "Data sheet"
MCP25050 ), the "mask " parameter v . puts on the 4 least significant bits of the port), and the
"value' parameter is defined by the =

To recover the logic status | ) yoort, it should send the concerned module IRM frame
"Information Request mess! Bister" function. In this case, the identifier contains the
considered address of the reg address 1E - find in technical manual MCP25050 circuit page 37)
aswell asthe function dipped |1 .
Therefore, for the right front light 1% ding to the table given in Chapter 1 in this document) the identifier to
give will ultimately be OE 841E 07 and the frame does not include a parameter in the "data" area.

The module receiver of thisframe will respond with the same identifier, but with the rank 0 of the "Data" area,
the status of the input port.

Lamp Swapping
We want the order of the lamp statusis like following:

Nothing, then only side light, then side light + dipped light, then side light + head light.
Thistemporal sequence can be represented by the status diagram shown bel ow:

@ Dipped light Head light

We pass the previous status to the next status after the end of each "Light delay".

The same sfor the "Indicator" lamp, the status change will be after the end of each "blinking delay."
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Carry out thedelay

We manage to implement the "programmable timer” inside the microprocessor. We set it up so that it
generates an interruption every 10 mS. A counting peripheral is used to position the binary indicators
informing at the end of a particular time delay.

Realizetheinitializations :

Thetwo register inside the "PICR" and "PI TR" microcontroller were defined in the Cpu_reg.h file
#define PITR *(short *)(O0xFFFA24)
#define PICR *(short *)(O0xFFFA22)

It is sufficient to realize theinitialization as following:

Set Vect (96, & rqg_bt); /1 load the auto vector
PI TR = 0x0048; /1 an interrupt every 10 milliseconds
PI CR = 0x0760; /1 96 = 60H

where "irg_bt" isonly the name of the interrupt function (see next chapter of this flowchart of thisinterrupt
function)

Data Structure

It is useful to store in the memory, an image of the lamp status of the optical block (image of the output port
modul e status). When we want to change the status of alamp, we deal with one of the bitsin thisfile. Then
this image becomes a block of the control frame.

The sent datain a control frame (or recovered by a remotg 8 bits which we use the

"byte bits' data structure defined in the " Structure-Do

/* Union to access in one byte (BYTE) either directly or by individu
//********************************kk*****~k~k~k~k~k***********************
union byte_bits
struct
{ unsi gned char b7:1;
unsi gned char b6: 1;
unsi gned char b5:1;
unsi gned char b4:1;
unsi gned char b3:1;
unsi gned char b2:1;
unsi gned char b1l:1;
unsi gned char 1
}bit;
BYTE val ue;
I

For light control

Theimage variableis defin
byte bits Image Feux;

Then we define binary vari ek
- for afront optica block

#define Veilleuse | mage_Feux. bl
#defi ne Code | mage_Feux. bit.bl
#define Phare | mage_Feux. bit. b2

#define Cignot |nmage_Feux. bit.b3

- for aback optical block

#define Lunmiere | mage_Feux. bit. b0

#define Stop | mage_Feux. bit.bl

#define Cignot |nmage_Feux. bit.b2

#define Autre | mage_Feux. bit.b3 /1 on V.MD. it's the horn which is driven

pges of the lamps status:

Tolight alamp, simply:

- Change the condition in the image memory,
Phare=1; // for example

- Transfer the image memory of the parameter "value' to the control frame (frame IM)
T_IM_Feux.data][2]= Image_Feux.vaue;

- send the command frame,
Ecrire Trame(T_IM_Feux); /I IM ->to remember that thisis a control frame
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For the bulbs’ function control

Similarly for controlling the bulbs status:
- Theimage variable is defined
byte bitsImage Etat Feux;

Then we define binary variables, and images of the lamps status:
#define Etat_Veilleuse | mage_Etat_Feux. bit. b0
#define Etat_Code | mage_Etat _Feux. bit.bl
#define Etat_Phare | mage_Etat_Feux. bit.b2
#define COignot |nmage_Etat_Feux. bit.b3
To read the status, it sends a remote frame
Ecrire_Trame(T_IRM_Feux); // IRM -> to remember that thisis aremote frame
In the response frame, we recover the result of reading the port in the O rank parameter,

Image_Etat Feux.value = Trame_recue.data[0];

We can then compare the logical status of the "status" bits based on the controlled outputs, for example:
-if Phare=1and Etat_Phare=0 It'sthe bulb grilled or nothing is connected,
-if Phare=1and Etat Phare=1 It'sOK.

For the coding of the status diagram
We consider a coding of decimal type for each status a
corresponding val ues:
#def i ne Etat _aucune 0O
#define Etat _veilleuse 1
#define Etat _code 2
#defi ne Etat_phare 3

| successively take the

Program Structure
The main function consists of two parts:
- one part "Initialization" whigme g Dnly onetime,
- amain loop that istravers
In the main loop, we only sg
- by an acknowledd
- by aresponse fra
We can consider using a"Ti

& in the case of aresponseto an"IRM".
amaximum waiting time response after sending a frame.
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3.2.2 Flowchart

Flowchart describing the generation of indicators* delay limit switch” function:

) Every 10 mS

I ncrease passage Counter

¥

If passage Counter = 10 >O

Set Counter =0
Increase the dS counter

¥

A

Return from interrupt

If dS Counter =Valeur_fin_tempo_feux >_»L

@)

&
<
y

A
If dS Counter = Valeur_fin_tempo_clig

O

\
If dS Counter = Valeur_fin_3g

y

Position the indicatg

End of lights delay

End of indicator delay
= dS Counter + Tempo_clignot

Remark
In the "Initialization” it will do
ds Counter = 0,

Vdue fin_tempo_feux = Tempo _feuX ,

Vaue fin_tempo_clignot = Tempo_clignot,
Vdue fin_attente reponse = Tempo_attente reponse.
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General flowchart of the main function

Beginning
of the
main loop

Main Function
Interrupt by "Timer"

v

Initializations:

- Variablesfor delay

- Variablesfor statusdiagram

- Thediverseindicators

- Variable image output port

- Start theinitialization function of the CAN/PC104 interface board
in ATON SYSTEMS

- Send the frame of configuration of the module(l M))
- Send thefirst command frame (IRM)

- Initializetheinterruption program " Timer"

It verifies that the
i module responds well
'''' ‘ with theright
identifier
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Send remote frame to know Status
of output circuits

Disply the sent remote frame

€ A
\ 4
If the frame received >O
¢ If thelights delay
L\ 2
Do lights change
l Passto the next status
Send command frame
Position indicator
" Waiting for response”
A4 0

End of the
main loop

If theindicatorsdela>—

Y

Do indicator s change

Switch theindicators
Send command frame
Position indicator

" Waiting for response”

t A

Y

If response
wating delay

Display Message
"Module never responds"
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3.2.3 "C" Program

[ R R KRR KKK KK KKK KKK KKK KKK KA KK AKX KA KK AKX KK KA I KX A KKK KA KRR K KKK KR AR KKK KRR KKK KKK KA KKK KA KKK KA XK

* Experiment on ElI D210 / CAN Network — V.M D (Miltiplexed Didactic Vehicle)

Hok ok kkk ko kk ok kk ko kk ki k ok ko k ok ok ok ok ko k ok k ko k ok k ok ok ko ko k ok ok k ok kk ko ko k ok ok k ok ko k ok k ok ok ko k ok h ok ok ko ko kkkk ok k ok k ok kk ok k k&

* EXPERI MENT N°3: CHECK THE FUNCTI ON OF AN OPTI CAL BLOCK

H .

* SPECI FI CATI ONS :

* We want to order the different status of a right front optical block

(Nothing, Side light, Side light + Dipped |ight ,Side light + Head |ight etc

* W also realize the control functions:

* - Verify that the ordered nodule return well the acknow edgnent frane.

* - Check (by software function) that controlled |anps are effectively lit (by current using).

- W show what are the concerned |l anps and the test result.

The blinking (of the indicator) will be independent to the pernutation of the other

as well as the control period.
* We inpose the follow ng periods, in priority order of descending:
- Lanps pernmutation period: 3.5 S,
- Indicator Switching period: 1.6 S
These periods should be easily nodified.
- The programw |l allow an easy change to the target bl ock.

File Name : CAN VMD TP3.C

Kkkkkkhhhkhkkk ok ok

R e

/1 Included files
//********************

#i ncl ude <stdio. h>

#i ncl ude "Structures_Donnees. h"
#include "cpu_reg. h"

#include "ei d210_reg. h"

#i ncl ude "Can_vnd. h"

/1 For the del ays

#defi ne Tenpo_Feux 30 /1 30 nms-> 3 S
#define Tenpo_Clignot 16 // 16 ms-> 1,6 S
#define Tenpo_Att_Rep 40 /1 Response waiting for 40 ms ->4 S

/1 For the coding of the status diagram
#defi ne Etat_aucune 0

#define Etat_veilleuse 1

#define Etat_code 2

#define Etat_phare 3

/1 Declaration of variables

/1 For the image variables

uni on byte_bits | mage_Feux, | mage_Et at _Feux, | ndi cateurs;

#define Val eur _Feux | mage_Feux.val eur // For an accessible Port
#define Veill euse | mage_Feux. bit. b0
#defi ne Code | mage_Feux. bit.bl
#define Phare | nmage_Feux. bit.b2
#define dignot |mage_Feux. bit.b3
#define S_Veilleuse | mage_Etat_Feux.bit.b4 // Side |igg
#define S_Code | mage_Et at _Feux. bit. b5
#define S _Phare | mage_Etat_Feux. bit. b6
#define S_dignot |mage_Etat_Feux. bit.b7

/1 For the diverse indicators

#define | _Att_Rep_Acquit |ndicateurs.bit.b0
#define | _Fin_Tenpo_Feux Indicateurs.bit.bl
#define | _Fin_Tenpo_Clignot Indicateurs.bit.
#define | _Fin_Tenpo_Control Indicateurs.bit.
#define | _Fin_Tenpo_Att_Rep | ndicate, . bit
#define | _Att_Rep_lInterrog Indicatg .
#define | _Autorise_Em s_Ms Indicg
#define | _Message_Pb_Affiche Indi
/1 Declaration of franes

Tranme Trane_Recue;

Tranme Trane_Envoyee;

Trame T_| M Feux; /1 Frame of type
Trame T_IRM Feux; // Frane of type "Infg
/1 For conparison of identifiers between B <-> Received Frane
#define | dent _Trame_Envoyee Trane_Envoyee. i d98 xtend. i dentificateur.ident
#define |dent_Trame_Recue Trame_Recue.ident.exiend.identificateur.ident

/1 For the del ays

WORD Conpt eur _Passage, Conpteur _dS; // dS -> ns

WORD Val eur _Fi n_Tenpo_Feux, Val eur _Fi n_Tenpo_Cl i gnot, Val eur _Fi n_Tenpo_Att _Rep;
/1 For the status diagram

unsi gned char Etat;

/1 For the control of the communication

int Cptr_TinmeQut, Tenp;

/1 Interrupt function "Tine Base"
11
void irg_bt()
/1 Function runs every 10 nB
{ Conpt eur _Passage++;
i f (Conpt eur _Passage==10) // A 1/10 second has passed
{ Conpt eur _Passage=0;
Conpt eur _dS++;
i f (Conpt eur _dS==Val eur _Fi n_Tenpo_Feux)
{I _Fin_Tenpo_Feux = 1;
Val eur _Fi n_Tenpo_Feux = Conpteur_dS + Tenpo_Feux; }
i f (Conpt eur _dS==Val eur _Fi n_Tenpo_d i gnot)
{I _Fin_Tenpo_Clignot = 1;
Val eur _Fi n_Tenpo_Cl i gnot = Conpteur_dS + Tenpo_d i gnot;}
i f (Conpt eur _dS==Val eur _Fi n_Tenpo_Att _Rep)
{I _Fin_Tenpo_Att_Rep = 1;}

} /1 End of the interrupt function

Il

...) and the indicator.

to command 4 power outputs nodul e
quest Message" to interrogate the |anps’
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/1 Initializations
//*****************
clsscr();
/1 Definition of franes to enable or read an optical block
/1 According to doc SJA1000 and doc MCP25050 pages 22 (function "Wite Register") and 37 (Address GPPIN)
/1 For the command frame -> IM
T_I M Feux. trame_i nfo. regi stre=0x00;
T_I M Feux. trame_i nfo. chanp. extend=1; // Wrk in extended node
T_I M Feux. trame_i nfo. chanp. dl c=0x03; // There will be 3 data of 8 bits (3 bytes)
T_I M Feux.ident.extend.identificateur.ident=Ident_T_IMFVD; // The identifier Left Front Light
/1 See the definition in CAN_VMD. h

/1 For the renmote frame -> |RM (Infornmation Request Frane)
T_I RM_Feux. trane_i nfo. regi st re=0x00;
T_I RM_Feux. trane_i nf o. chanp. ext end=1;

|
|
T_I RM_Feux. t rame_i nf o. chanp. dl c=0x01;
T_I RM_Feux. trane_i nfo. chanp. rtr=1;
_ | RM_Feux. i dent.extend.identificateur.ident=ldent _T_IRMFVD, // see the definition in CAN_VMD. h
/* Initialization of SJAL1000 of the ATON-Systens board on PCl04 circuit */
I'nit_Aton_CAN();
/1 Send the frane to define the direction of the inputs and outputs

T_I M _Feux. dat a[ 0] =0x1F; /Il first data -> "Address" of concerned register -> GPDDR
T_I M_Feux. dat a[ 1] =0x7F; /'l second data -> "Mask" -> the outputs are on the 4 |east significant bits(see in page 16)
T_I M_Feux. dat a[ 2] =0xFO; /1 third data-> "Value" -> the 4 |east significant bits are the outputs

| _Message_Pb_Affi che=0;
do {Ecrire_Trame(T_I M Feux);// Send frane through the CAN network
Cpt r _Ti meCut =0;
do{ Cpt r _Ti meQut ++; }whi | e( (Li re_Tranme(&Trane_Recue) ==0) &&( Cpt r _Ti meQut
if(ldent_Tranme_Recue! =l dent _T_AI M _FVD) Cpt r _Ti meQut =200; // Test whether
i f(Cptr_Ti meCut==200)
{if(l_Message_Pb_Affiche==0)
{I _Message_Pb_Affi che=1;
got oxy( 2, 10);
printf(" No response to the command §
printf(" Check whether the power supp
f or (Tenp=0; Tenp<100000; Tenp++);} // To wait for a
}whi | e( Cpt r _Ti meQut ==200) ;
clsscr();
/1 For the group of the indicators
I ndi cat eurs. val eur =0;
Etat = Etat_aucune;
Val eur _Feux=0x00;
/1 we send the first frame through the bus -> initial status of t
/1 Recover the output to 0

is correct or not

are recover to 0

T_I M _Feux. dat a[ 0] =0x1E; /Il first data -> "Address" RLAT define the stat of the outputs) 03h+1Ch = 1Eh
T_I M_Feux. dat a[ 1] =0xO0F; /1 second data -> "Mask" | | east significant bits
T_I M _Feux. dat a[ 2] =0x00; /1 third data-> "Val ue" -> at 0 (lanps off)

Ecrire_Trane(T_I M _Feux);
Tranme_Envoyee = T_I M Feux;

| _Att_Rep_Acquit=1;

/1 For time base and the del ay
//******************************kkk******

Set Vect (96, & rq_bt); /1 load the autg
PI TR = 0x0048; /1 an interrupt
Pl CR = 0x0760; 11 96
Conpt eur _Passage = 0, Conpteur_dS =
Val eur _Fi n_Tenpo_Feux = Tenpo_Feux
Val eur _Fi n_Tenpo_Cl i gnot = Tenpo_(
Val eur _Fi n_Tenpo_Att_Rep = Tenpo_.
| _Autorise_Em s_Mes=1;
11 Display the title
gotoxy(1,1);

printf(" EXPERI MENT N°3: OPEN THE

printf(" ok ko k ok ok ok ok ko k ok ok ok ok k ok kK k ok ok kK ok

/1 Main |oop

[ REEEE A A A KA KA KK kK

whi I e(1)

JONTROL THE LAMPS STATUS \n");

KEKEXXI IR RS R KA\ ) ¢

if (1==Lire_Trame(&Trane_Recue)) //If the frame received, the function return to 1
{ // W just received a frame in response
gotoxy(1,3); // To clear the warning nessage of the no reply address nodul e
printf(" \n");
if(l_Att_Rep_Acquit)
{ /] wait for an acknow edgnment fromthe expected frane after sending a command frame
| _Att_Rep_Acquit=0;
| _Autorise_Em s_Mes=1;
gotoxy(1,8);
printf(" Ackowl egenent fromthe frame by 'IM (Input Message)\n");
Affiche_Trame(Trane_Recue);
/1 You can send renote frame to check the status of the lights
Ecrire_Tranme(T_I RM Feux);
Val eur _Fi n_Tenpo_Att_Rep = Conpt eur _dS+Tenpo_Att _Rep;
| _Fin_Tenpo_Att_Rep=0;
gotoxy(1, 12);
printf(" Sent renmote frame-> 'IRM (Infornation Request Message) \n");
printf(" In order to test if the lights work well \n");
Tranme_Envoyee = T_I RM Feux;
Affiche_Trame(Trane_Envoyee);
| _Att_Rep_lnterrog=1;

}
else if(I_Att_Rep_lnterrog)
{/1 Wait for a response frame by interrogation
| _Att_Rep_lI nterrog=0;
| _Autorise_Em s_Mes=1;
got oxy( 1, 16);
printf(" Response frane to the interrogation ->'OM (CQutput Message) \n");
Af fiche_Tranme(Tranme_Recue);
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/1 Analysis of the status of bulbs and display diagnostic result
| mage_Et at _Feux. val eur =Tr ane_Recue. dat a[ 0] ;
if(Veilleuse==1 && S Veill euse==0)

{gotoxy(1,20),printf("!! Probl emon Side light \n");}
if(Veilleuse==1 & S Veil | euse==1)

{gotoxy(1,20),printf("!! Side |ight XK \n");}
i f(Code==1 && S_Code==0)

{gotoxy(1,21),printf("!! Probl em on Di pped |i ght \n");}
if(Code==1 && S_Code==1)

{gotoxy(1,21),printf("!! Di pped |ight X \n");}
i f (Phare==1 && S_Phar e==0)

{gotoxy(1,22),printf("!! Probl em on head |i ght \n");}
i f(Phare==1 && S_Phare==1)

{gotoxy(1,22),printf("!! Head |i ght K \n");}
if(dignot==1 & & S_Jignot==0)

{gotoxy(1,23),printf("!! Probl em on | ndi cat or \n");}
if(dignot==1 & & S_dignot==1)

{gotoxy(1,23),printf("!! I ndi cat or K \n");}

}

if(l_Fin_Tenpo_Feux)
{| _Fi n_Tenpo_Feux=0;
/1 We passe to the next status
switch(Etat)
{case Etat_aucune : {Etat=Etat _veilleuse;
Vei |l | euse =1; }

br eak;
case Etat_veilleuse : { Et at =Et at _code;
Code=1; }
br eak;
case Etat_code : { Et at =Et at _phare;
Code=0, Phar e=1; }
br eak;
case Etat_phare : {Etat=Etat_aucune;
Vei | e=0, Phar e=0; }
break;}

/Il It sends the command frane with the updated st
T_I M _Feux. dat a[ 2] =Val eur _Feux;
if(l_Autorise_Em s_Mes)
{Ecrire_Trame(T_I M Feux); //
gotoxy(1,5);
printf(" Command Frane
Trame_Envoyee = T_I M Feux;
Af fiche_Tranme(Tranme_Envoyee);
| _Att_Rep_Acquit=1;
| _Autorise_Em s_Mes=0;
Val eur _Fi n_Tenpo_Att_Rep =
| _Fin_Tenpo_Att_Rep=0;}}
el se if(l_Fin_Tenpo_dignot)

{

| _Fin_Tenpo_Cl i gnot =0;
/1 We chang the status of thg
Clignot=~Cignot;
/

ph t he CAN net wor k

=
z
=4
=
©
m
3.
"
|
S
&

d command frane through the CAN network
Trame_Envoyegq
| _Att_Rep_Acq
| _Autorise_Em

Val eur _E onpt eur _dS+Tenpo_Att _Rep;

| _Fin
else if(I_Fin_Tenpo_Att

11 0 wait for a response!

{cls
got 0y
prin OPEN THE LI GHTS AND CONTROL THE LAMPS STATUS\n");
prin B \n--);
pring e address never responds 1\n");
Ecrir¥ ux); // A query is repeated
Val eur Rep = Conpt eur _dS+Tenpo_Att_Rep; // The timer is recover
| _Fin_Tenpo

} // End of the main function
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4 EXPERIMENT N°4 : COMMAND THE LAMPS BY LIGHTS STALK

4.1 Topic
Purpose:
- Carry out a control application commanding a controllable system by the CAN
network.
- Display system status on the screen.
- Carry out aprecise delay.
- Realize the tasks of verification and control.
Specifications: aa il iired module on which is connected

PC Micro Computer using
Editor Software-Assembler-D
If programmingin C, GNU; C/ 8 pmpiler Ref: EID210101
Processor board 16/32 bit 68332 miCMontroller and its software environment
(Editor-Cross Assembler-Debugger) Ref: EID210001
CAN PC/104 Network board in ATON SY STEMS Ref NIC: EID004001
CAN network with:
- 8logic inputs module for the lights stalk Ref: EID050001
- 4 power outputs module for left/right back/front lights Ref: EID051001
USB connection cable, or if not available RS232 cable, Ref: EGD000003
AC/ AC Power source 8V 1A Ref: EGD000001
12V Power source supply for the CAN modules ("energy" network)

Time : 2x4 hours
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4.2 Solution

4.2.1 Analysis
Work todo:

Main task

We consider a cyclic operation where the state of the lights stalk is required after aregular time interval
imposed by atime base. The next state of the lights stalk is then compared to the previous state (inherited once
before). If a position change has been detected, then alight conditions change begins. (We control
successively 4 blocks with the new values)

Sub-task

— Weinterrogate successively 4 blocks and check if the values of "Status" corroborate the sent commands. If
adifferent is detected, an alarm message is displayed.

— After sending aframe, we will verify that the received frame in response is correct (acknowledgment of
modul e having received a control frame, or coherent response module having received a remote frame).

Main status diagram
We can implement the overall operation by the status diagram &g

If modificationis
detected

If thereisno

modification B : I indicator works and
The end of the indicator delay

Reading
Lights stalk

"Light Modification" Condi o

It sends a command frame { each block (see EX n° 1). We decide to send control framesin
the following order:

— Left Front Lamp (LFL),
— then Right Front Lamp (RFL)
— then Left Back Lamp (LBL),
— at last Right Back Lamp (RBL).

Only two pieces of information are to change when we pass one part to another:
— theidentifier,

— the parameter "Value".

"Reading Lights Salk" Condition

It sends a remote frame (frame type IRM) to 8 logic inputs module on which is connected to the lights stalk
(See EX n°2). The Analysis of the response frame and the comparison with the stored status can detect every
change.

"Control status' Condition

It sends remote frame (frame-type IRM) to 4 different power outputs module on which is connected the blocks
(See EX n°3).
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4.2.2 Flowchart

For theindicators of “ the end of delay” function see EX n°3

Main function general flowchart

Main function
Interrupted by " Timer"

2

Initializations:

- Variablesfor delay

- Variablesfor status diagram
- Thediver indicators

- Variableimage output ports
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4.2.3 "C" Program

[ R R KRR KKK KK KKK KKK KKK KKK KA KK AKX KA KK AKX KK KA I KX A KKK KA KRR K KKK KR AR KKK KRR KKK KKK KA KKK KA KKK KA XK

* Experiment on EID210 / CAN Network V.M D (Miltiplexed Didactic Vehicle)
D T DT rr e e L L L

* EXPERI MENT N°4: COMMAND THE LI GHTS BY LI GHTS STALK

*

* SPECI FI CATI ONS :

N

* After a regular tine interval, fromthe enquired nodul e on which is connected with the lights stalk,
* so that we can know its status.

* According to the status of the lights stalk, we activate the different |anps of front and back bl ocks
* The necessary delay to operate the indicators is realized by "programmable tiner" (inside the mcroprocessor).
* The different commands inposed by the position of the |ights stalk will be displayed individually

* W also realize the control functions:

* - Check (by software function) that controlled |anps are effectively lit

* - W show what are the concerned |anps and the test result.

* - The blinking (of the indicator) will be independent to the pernutation of the other |anps

* as well as the control period

* - It detects if a nodul e does not respond.

* We inpose the follow ng periods, in priority order of descending:

*

- Indicator switching period 0,8 S,
* - Lights stalk reading period 0.2 S,
* - Detection of no response delay 1S
* These periods should be easily nodified.
* - The programwi |l allow an easy change of the target bl ock.
*

File Name: CAN_VND_ TP4.C

Kok kkkkkkkkkkkkkk x

e R ey

/1 Included files

[ REEEE R R R KRR R KRR KRRk

#i ncl ude <stdio. h>

#include "Structures_Donnees. h"
#i ncl ude "cpu_reg. h"

#include "ei d210_reg. h"
#include "Can_vnd. h"

voi d Passer_a_Etat_Mdif_Feux(void);
voi d Passer_a_Etat_Control _Stat(void);
/1 Declaration of constants

R LR PP R

/1 For the del ays

#defi ne Tenpo_Commodo 2 /Il 2 ns->0,2 S
#define Tenpo_Clignot 8 // 8 ms ->0,88S
#define Tenpo_Att_Rep 20 !/ Response waiting time 20 ns -> 2

#defi ne Tenpo_Affichage 10 /'l Response waiting tinme 10 ns

/1 For the coding of the status diagram
#define Etat_Lect_Commodo_Feux O
#define Etat_Modif_Feux 1

#define Etat_Control _Stat 2

/1 Declaration of variables

uni on word_bits Indicateurs;
#define | _Attente_Reponse Indicateurs.bit.b(

#define | _Fi n_Tenpo_Comuodo | ndi cat e,
#define | _Fin_Tenpo_Clignot |ndical
#define | _Fi n_Tenpo_Affichage | ndi

|
|
|
#define | _Fin_Tenpo_Att_Rep I ndicg
|
|
|
|

#define | _En_Att_Rep Indicateurs.
#define | _dignot_Gauche |ndicateu
#define | _dignot_Droit |ndicateurs?
#define | _Message_Pb_Affiche Indicate

/1 Declaration of franes

Trame Trane_Recue;

Tranme Trane_Envoyee;

Trame T_IM /'l Frame of type "Input Message" to command 4 power outputs nodul e

Trame T_IRM /1 Frame of type "Infornmation Request Message" to interrogate the |anps’ conditions
/Il or for the lights stalk

/1 For conparison of identifiers between Sent Frame <-> Received Frane
#define | dent _Trame_Envoyee Trane_Envoyee.ident.extend.identificateur.ident
#define |dent_Trame_Recue Trame_Recue.ident.extend.identificateur.ident
#define Ident _T_IRM T_IRMident.extend.identificateur.ident

#define Ident _T_IM T_IMident.extend.identificateur.ident

#define Valeur _T_IMT_IMdata[2]

/1 For the del ays
WORD Conpt eur _Passage, Conpteur _dS; // dS -> ns
WORD Val eur _Fi n_Tenpo_Commodo, Val eur _Fi n_Tenpo_0 i gnot, Val eur _Fi n_Tenpo_Af fi chage, Val eur _Fi n_Tenpo_Att_Rep;
/1 For the status diagram
unsi gned char Etat, Rang_Control _Stat, Rang_Modi f _Feux;
/1 For the menory
unsi gned char Val eur _Commodo_Feux_Mem
/1 Interruption function "Time Base"
void irg_bt()
/1 Function runs every 10 nB
{ Conpt eur _Passage++;
i f (Conpt eur _Passage==10) // 1/10 second has passed
{ Conpt eur _Passage=0;
Conpt eur _dS++;
i f (Conpt eur _dS==Val eur _Fi n_Tenpo_Cormmmodo)
{| _Fin_Tenpo_Conmodo = 1;
Val eur _Fi n_Tenpo_Comopdo = Conpt eur_dS + Tenpo_Commodo; }
i f (Conpt eur _dS==Val eur _Fi n_Tenpo_Af fi chage)
{| _Fin_Tenpo_Affichage = 1;
Val eur _Fi n_Tenpo_Affichage = Conpteur_dS + Tenpo_Affichage;}
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i f (Conpt eur _dS==Val eur _Fi n_Tenpo_d i gnot)
{ if(l_Cignot_Gauche||l_dignot_Droit)
{I _Fin_Tenpo_dignot = 1;
Val eur _Fi n_Tenpo_C ignot = Conpteur_dS + Tenpo_dignot;}

}
i f (Conpt eur _dS==Val eur _Fi n_Tenpo_Att_Rep)
{I _Fin_Tenpo_Att_Rep = 1;}

}
} // End of the interrupt function

11

/1 MAI'N FUNCTI ON
11

mai n()

{
int Cptr_TinmeQut, Tenp;
/1 Initializations
[ REEEE R R R R KRRk Rk kR
clsscr();
/* Initialization of SJAL1000 of the ATON-Systens board on PCl04 circuit */
I'nit_Aton_CAN();
/1 Definition of frames to enable or read an optical block
/1 According to doc SJA1000 and doc MCP25050 pages 22 (function "Wite Register") and 37 (GPPIN Address)
/1 For the conmand frame -> 1M
T_IMtrame_info.registre=0x00;
T_IMtranme_i nfo.chanp. extend=1; // Work in extended node
T_IMtrane_i nfo.chanp. dl ¢c=0x03; // There will be 3 data of 8 bits (3 bytes)
Ident _T_I M=l dent _T_IMFRD;// The identifier Right Back Light
I M data[ 0] =0x1F; // first data -> "Address" of concerned register -> GPDDR
I M dat a[ 1] =0x7F; // second data -> "Mask" -> the outputs are on the 4 |least significant bits(see in page 16
I M data[ 2] =OxFO; // third data-> "Value" -> the 4 |east significant bits are the gutputs
/1 Setup of the register direction and
/I Check of the presence of nodul es
| _Message_Pb_Affi che=0;
do {Ecrire_Trane(T_IM;// Send the first franme through the CAN network
Cpt r _Ti meCut =0;
do{ Cpt r _Ti meQut ++; }whi | e( (Li re_Tranme( &Tranme_Recue) ==0) &&(
if(ldent_Tranme_Recue! =l dent _T_AlI M _FRD) Cpt r _Ti meQut =200; //
i f(Cptr_Ti meCut==200)
{if(l_Message_Pb_Affiche==0)
{I _Message_Pb_Affiche=1;
got oxy( 2, 10);
printf(" No response in R ght Back
printf(" Check whether the power
f or (Tenp=0; Tenp<100000; Tenp++);} // To wait f
}whi |l e( Cptr_Ti meQut ==200) ;

T
T
T

I
!

is correct or not

rame in initialization \n")

)}

Ident _T_IM:ldent _T_IMFRG// It's the identifier Left Back
| _Message_Pb_Affi che=0;
do {Ecrire_Trane(T_IM;// Send the first frane through t
Cpt r _Ti meCut =0;
do{ Cpt r _Ti meQut ++; }whi | e((Li re_Trane(&Tra
if(ldent_Trame_Recue! =l dent _T_AIM FRG Cptr _Ti
i f(Cptr_Ti meCut==200)
{if(1_Message_Pb_Affiche==0)
{I _Message_Pb_Affiche=1
got oxy( 2, 10);

<200));
fhet her the identifier is correct or not

printf("
f or ( Tenp=0; Tenp<100000;
}whi | e( Cptr_Ti meQut ==200) ;

supply 12V is &K \n");}
for a while!

Ident_T_IMeldent _T_IMFVG// It's
| _Message_Pb_Affi che=0;
do {Ecrire_Tranme(T_IM;// Send thé
Cpt r _Ti meCut =0;
do{ Cpt r _Ti meQut ++; } whi | e(
if(ldent_Tranme_Recue!=ldent _T_AI'V
i f(Cptr_Ti meCut==200)
{if(l_Message_Pb_Affic
{I _Message_Pb_Al
got oxy( 2, 10);
printf(" No response in Right Back Lanp to the command frane in initialization \n");
printf(" Check whether the power supply 12Vis OK\n");}
f or (Tenp=0; Tenp<100000; Tenp++);} // To wait for a while!
}whi | e( Cptr_Ti meQut ==200) ;

he CAN networ k

ane_Recue) ==0) &&( Cpt r _Ti meQut <200) ) ;
i meQut =200; // Test whether the identifier is correct or not

Ident _T_IM=ldent _T_IMFVD;// It's the identifier Right Front Light
| _Message_Pb_Affi che=0;
do {Ecrire_Trame(T_IM;// Send the first frane through the CAN network
Cpt r _Ti meCut =0;
do{ Cpt r _Ti meCQut ++; }whi | e( (Li re_Tranme(&Tr ane_Recue) ==0) &&( Cpt r _Ti meQut <200) ) ;
if(ldent_Trane_Recue! =l dent _T_Al M _FVD) Cptr_Ti meQut =200; // Test whether the identifier is correct or not
i f(Cptr_Ti meQut==200)
{if(l_Message_Pb_Affiche==0)
{I _Message_Pb_Affi che=1;
got oxy( 2, 10);
printf(" No response in Right Back Lanp to the command frame in initialization \n");
printf(" Check whether the power supply 12Vis OK\n");}
f or (Tenp=0; Tenp<100000; Tenp++);} // To wait for a while!
}whi | e( Cpt r _Ti meQut ==200) ;

Ident _T_I M=l dent _T_I M Commodo_Feux;// It's the identifier Lights stalk
T_IMdata[2] =OxFF; // third data-> "Value" -> the 8 bits are the input
| _Message_Pb_Affi che=0;
do {Ecrire_Trame(T_IM;// Send the first frane through the CAN network

Cpt r _Ti meCut =0;

do{ Cpt r _Ti meQut ++; } whi | e((Li re_Trane(&Tranme_Recue) ==0) &&( Cpt r _Ti neQut <200) ) ;

if(ldent_Trane_Recue! =l dent _T_Al M Commodo_Feux) Cptr _Ti mneQut =200; // Test whether the identifier is correct
i f(Cptr_Ti meCut==200)
{if(1_Message_Pb_Affiche==0)
{I _Message_Pb_Affi che=1;
got oxy( 2, 10);
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printf(" No response in Lights stalk to the conmand frame in initialization \n");
printf(" Check whether the power supply 12Vis K \n");}

f or (Tenp=0; Tenp<100000; Tenp++);} // To wait for a while!
}whi | e( Cptr_Ti meQut ==200) ;

clsscr();

/1 Recover the output to O (GPLAT register)

T_IMdata[0] =Ox1E; // first data -> "Address" of concerned register (GPLAT define the stat of the outputs)03h+1Ch = 1Eh
T_IMdata[ 1] =OxOF; // second data -> "Mask" -> the outputs are on the 4 fable sufficient bits
T_I

M dat a[ 2] =0x00; // third data-> "Value" -> at first all outputs are at 0 (lanps off)

/1 For the interrogative trame -> |IRM (Information Request Frane)
T_IRM trane_i nfo. regi stre=0x00;
T

I RM t ranme_i nf 0. chanp. ext end=1;

T_IRM trane_i nfo. chanp. dl c=0x01;

T_IRM trane_i nfo. chanp.rtr=1;

I dent _T_I RMFI dent _T_I| RM Conmodo_Feux; // We begin by reading the data of |ights stalk
Etat = Etat_Lect_Conmodo_Feux;

Val eur _Commodo_Feux_Mem=0;
/1 Send the first frame through the CAN network

Ecrire_Trane(T_I RV ;
Tranme_Envoyee = T_IRM
| _Attent e_Reponse=1;

/1 For the "Control Status"

Rang_Cont rol _St at =0;

condi tion

/1 For the "Modif Lights" condition

Rang_Modi f _Feux=0;
/1 For all indicators
I ndi cat eurs. val eur =0;

/1 Send the first frame through the CAN network

Ecrire_Trame(T_I RV ;

whi | e((Lire_Tranme(&Trame_Recue)==0));

Trame_Envoyee = T_IRM
| _Attente_Reponse=1;

/1 For tinme base and the del ay

[ REEEF A I A K KA KA AFA KKK KA I KK KR AT A KK A KKK

Set Vect (96, & rq_bt);
PI TR = 0x0048;

PI CR = 0x0760;

/1 For the del ays

Conpt eur _Passage = 0, Conpteur _dS = 0;

Val eur _Fi n_Tenpo_Cl i gnot

Val eur _Fi n_Tenpo_Af fi chage

Val eur _Fi n_Tenpo_Commodo
Val eur _Fi n_Tenpo_Att_Rep
11 Display the title
gotoxy(1, 2);

printf(" EXPERI NENT N°4:

printf(" ok ok ok ok Kk ok Kk Kk Kok ko Kk Kok ko Kk Kok Kok ko Kk K ko Kk K Kk K ko K

/1 Main |oop

] REE A KKK KKk kR K Kk kK

whi l e(1)

if(l_Attente_Reponse) // A frame is waited

if (1==Lire_Trame(&Trane_Recue))

/1 load the auto vector
/'l an interrupt every 10 mlliseconds
/Il 96 = 60H

Tenpo_d i gnot;
= Tenpo_Affichage;
Tenpo_Commodo;
Tenpo_Att _Rep;

COMVAND THE LI GHTS BY LI GHTS STALK

eceived, the function return to 1

| _Fin_Tenpo_Att the reply waiting del ay
i S r_dS + Tenpo_Att_Rep;

ng lights stalk " state

E_Recue.ident.extend.identificateur.ident==Ident_T_| RM Cormpdo_Feux)
tr _Commodo_Feux=~(Trame_Recue. data[0]); //It recovers the lights stalk state
| f (Val eur _Commodo_Feux! = Val eur _Commodo_Feux_Mem)
/ We detected a change in the stalk state
{Val eur _Commpdo_Feux_Mem = Etat_Commodo_Feux.val eur; // Store in the nmenory
/1 Pre-define the condition of the different |anps
/1 Conbinations defined in CAN_VMD. h
Val eur _FVG=Cde_Nul | e, Val eur _FVD=Cde_Nul | e;
Val eur _FRG=Cde_Nul | e, Val eur _FRD=Cde_Nul | e;
| _Clignot_Droit=0;
| _dignot_Gauche=0;
if(Cde_Phare) // 1f the order for the head light
{Val eur _FVG=Cde_FV_P, Val eur _FVD=Cde_FV_P; // Front |anps
Val eur _FRG=Cde_FR_P, Val eur _FRD=Cde_FR P;} // Back | anps
else if(Cde_Code) // If the order for the dipped |ight
{Val eur _FVG=Cde_FV_C, Val eur _FVD=Cde_FV_C, // Front |anps
Val eur _FRG=Cde_FR _C, Val eur _FRD=Cde_FR C;} // Back | anps
else if(Cde_Veilleuse) // If the order for the side |ight
{Val eur _FVG=Cde_FV_V, Val eur _FVD=Cde_FV_V; // Front |anps
Val eur _FRG=Cde_FR_V, Val eur _FRD=Cde_FR V;} // Back | anps
if(Cde_dign_Droit)
{Val eur _FVD| =Masque_Cl i gn_AV;
Val eur _FRD| =Masque_d i gn_AR;
| _dignot_Droit=1;
Val eur _Fi n_Tenpo_Cl i gnot = Conpteur_dS + Tenpo_C i gnot;
| _Fin_Tenmpo_dignot = 0;} // To recover the indicator delay
if(Cde_dign_Gauche)
{Val eur _FVg =Masque_Cl i gn_AV;
Val eur _FRG =Masque_Cl i gn_AR;
| _dignot_Gauche=1;
Val eur _Fi n_Tenpo_Cl i gnot = Conpteur_dS + Tenpo_d i gnot;
| _Fin_Tenpo_Cignot = 0;} // To recover the indicator delay
i f (Cde_KI axon)
{Val eur _FRE =Masque_KI axon;
Val eur _FRD| =Masque_KI axon; }
i f(Cde_Stop)
{Val eur _FRG =Masque_St op;
Val eur _FRD| =Masque_St op; }
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Passer_a_Etat _Mdi f _Feux();
} /1 End if the lights stalk order is detected
el se Passer_a_Etat_Control _Stat(); } // End of the "Reading Lights stalk" case
el se i f (Etat==Etat_Modif_Feux)
{// W are in the "Mdif Lanps" case
/1 prepare he frame to command the follow ng | anps
swi t ch(Rang_Modi f _Feux) //Following nodules in the |ist
{/1/ The left front lights has already been ordered
case 1 : {ldent_T_IMldent_T IMFVD;, //Right Front Lanp
Val eur _T_| M=Val eur _FVD;
Rang_Modi f _Feux++;
Ecrire_Trame(T_IM; // Send the frane
Trame_Envoyee =T_IM
| _Attente_Reponse=1;}
br eak;
case 2 : {ldent_T_|Mldent_T IMFRD; //Ri ght Back Lanmp
Val eur _T_| M=Val eur _FRD;
Rang_Modi f _Feux++;
Ecrire_Trame(T_IM; // Send the frane
Trane_Envoyee =T_IM
| _Attente_Reponse=1;}
br eak;
case 3 : {ldent_T_IMldent _T_IMFRG //Left Back Lanp
Val eur _T_| M=Val eur _FRG,
Rang_Modi f _Feux++;
Ecrire_Trame(T_IM; // Send the frame
Trane_Envoyee =T_IM
| _Attent e_Reponse=1;

}
br eak;
defaul t : /1 1t's the end_of this case
/1 Ve returg gntrol status
{Passer_a_ Stat();}
br eak;

}
} /1 End of the "
el se if(Etat==Etat_Control _Stat)
{//while(l_Fin_Teq
/11 _Fin_Tenpo_AffI ¥
swi t ch(Rang_Control _ g nmodule in the list
{case 0 : ol of the Left Front Lanp
Pt at us_FVG=Tr ane_Recue. data[ 0] ;
By pass to the next |anp
_IRMEldent _T_IRM FVD;} //Right Front |anp

| Control of the Right Front Lanp

Bl eur _St at us_FVD=Tr anme_Recue. dat a[ 0] ;

We nay pass to the next |anp

ot _T_|RMEldent _T_IRM FRD;} //Right Back | anp

!/ Control of the Right Back Lanp

al eur _St at us_FRD=Tr ane_Recue. dat a[ 0] ;

/1 We may pass to the next |anp

Ident _T_IRVEldent _T_IRMFRG} //Left Back lanmp

{/1 Control of the Left Back Lanp

Val eur _St at us_FRG=Tr ame_Recue. dat a[ 0] ;

/1 We may pass to the next |anp

Ident _T_IRM=Ident _T_IRMFVG} //Left Front |anp

s whether it's the time to read the data of |ights stalk
Tenpo_Commodo)
{// Pass to the "Reading Lights stal k" case
| _Fi n_Tenpo_Commodo=0;
Etat = Etat_Lect_Conmopdo_Feux;
I dent _T_I RVl dent _T_I RM_Commpdo_Feux;
/1 Send the first frane through the CAN network
Ecrire_Trame(T_IRM;
Trame_Envoyee = T_IRM
| _Attente_Reponse=1;}
/1 Test whether The indicator activates AND the end of the “indicator” delay
else if((1_Cignot_Gauche||l_Cignot_Droit)&& _Fin_Tenpo_Cignot)
{1 _Fin_Tenpo_dQ i gnot =0;
if(1_Cdignot_Gauche)
{// Switch the left indicator on
Val eur _FV@*=Masque_0d i gn_AV;
Val eur _FRG*=Masque_Cl i gn_AR;
Passer _a_FEtat _Mdi f_Feux();}
if(l_Clignot_Droit)
{/1 Switch the right indicator on
Val eur _FVD*=Masque_Cl i gn_AV;
Val eur _FRD*"=Masque_0 i gn_AR;
Passer _a_Etat_Modif_Feux();}
}/1 End of the indicator function
/1 Continue the Lanp control function
el se {i f (Rang_Cont rol _St at ==3) Rang_Cont r ol _St at =0;
el se Rang_Control _Stat++;// Pass to the next |anp
/1 W send the renote frame through the bus
Ecrire_Trame(T_IRM;
Trane_Envoyee =T_| RM
| _Attente_Reponse=1;}
} // End of "Control Status" case
} // End if the frame is received

else if (I_Fin_Tenpo_Att_Rep) // we wait for a long tine until receiving the reply !

{clsscr();
gotoxy(1,2); // Display the title
printf(" EXPERI MENT N°4: COMMAND THE LI GHTS BY LI GHTS STALK \n");
printf("” B R T T TR L

| _Fin_Tenpo_Att_Rep=0; // W repeat the reply waiting delay
Val eur _Fin_Tenpo_Att_Rep = Conpteur_dS + Tenpo_Att_Rep;
gotoxy(1,4),printf(" !'! Wait for the nodel response !! \n");
gotoxy(1,9),printf(" \n");
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got oxy(1,20), printf(" \n");
gotoxy(1,16),printf(" \n");
| _En_Att_Rep=1,

/Il We retry the lights stalk enquire

Etat = Etat_Lect_Commodo_Feux;

Ident _T_I RMFI dent _T_| RM_Commopdo_Feux;

/1 W send the first frame through the bus
Ecrire_Trame(T_IRM;

Tranme_Envoyee = T_IRM

| _Attente_Reponse=1;
}

/I retry the lights stalk enquire
if(1_Fin_Tenpo_Affichage)
{I _Fi n_Tenpo_Affi chage=0;
if(lI_En_Att_Rep==0) // Then we can display
{ /1 Left Front Lanp diagnostic result
gotoxy(1,4),printf("Left Front Bl ock: \n");
if(Veilleuse FVG==1 && S_Veill euse_FVG==0)
{gotoxy(1,5),printf("!! Problemon left front Side I|ight \n");}
if(Veilleuse FVG==0 && S_Veil |l euse_FVG==1)
{gotoxy(1,5),printf(" \n");}
i f (Code_FVG==1 && S_Code_FVG==0)
{gotoxy(1,6),printf("!! Problemon left front Dipped |ight \n");}
i f (Code_FVG==0 &% S Code_FVG==1)
{gotoxy(1,6),printf(" \n");}
i f (Phare_FVG==1 && S_Phar e_FVG==0)
{gotoxy(1,7),printf("!! Problemon left front Head I|ight \n");}
i f (Phare_FVG==0 && S_Phare_FVG==1)
{gotoxy(1,7),printf(" \n");}
if(dignot_FVG=1 && S d i gnot _FVG==0)
{gotoxy(1,8),printf("!! Problemon left front Indicator \n");}
if(dignot_FVG==0 && S Cignot_FVG==1)
{gotoxy(1,8),printf(" \n");}
/1 Front Right Lanp di aggasgic result
gotoxy(1,9), printf ("R Bl ock:\n");
if(Veilleuse FVD==1 Ee_FVD==0)
{gotoxy(1, 10), pri nt, on right front side light \n");}
VD==(

if(Veilleusg FVD==1)
{gotoxy(1, \n");}
i f(Code_ \
{ got oxy ( on right front di pped |ight \n");}
i f(Code_ 8&
{gotoxy(1,1 \n");}
Dbl em on right front head |ight \n");}

. V FVD==1)

{got o g i N \n");}

if(ai b_Cl i gnot _FVD==0)
!'l Problemon right front indicator \n");}

\n");}

ght Back Bl ock:\n");
). S_Vei | | euse_FRD==0)
"Il Problemon right back |ight \n");}
FRD==0 && S Veil |l euse_FRD==1)
), printf(" \n");}
P FRD==1 && S_O i gnot _FRD==0)
,22),printf("!! Problemon right back indicator \n");}
ot _FRD==0 && S_d i gnot _FRD==1)
(1,22),printf(" \n");}
op_FRD==1 && S_St op_FRD==0)
X oxy(1,23),printf("!! Problemon right back stop |ight \n");}
St op_FRD==0 && S_St op_FRD==1)
got oxy(1, 23), printf(" \n");}
/1 Left Back Lanp diagnostic result
gotoxy(1,16),printf("Left Back Bl ock:\n");
if(Veilleuse FRG==1 && S_Veil | euse_FRG==0)
{gotoxy(1,17),printf("!! Problemon left back I|ight \n");}
if(Veilleuse_FRG==0 && S_Veil | euse_FRG==1)
{gotoxy(1,17), printf(" \n");}
if(dignot_FRG==1 && S O i gnot_FRG==0)
{gotoxy(1,18),printf("!! Problemon |eft back indicator \n");}
if(dignot_FRG==0 && S dignot _FRG==1)
{gotoxy(1,18),printf(" \n");}
i f(Stop_FRG==1 && S_St op_FRG==0)
{gotoxy(1,19),printf("!! Problemon |left back stop light \n");}
i f(Stop_FRG==0 &% S_Stop_FRG==1)
{gotoxy(1,19),printf(" \n");}
i f (Kl axon_FRG==1 && S Kl axon_FRG==0)
{gotoxy(1,19),printf("!! Problemon left back horn \n");}
i f (Kl axon_FRG==0 && S_Kl axon_FRG==1)
{gotoxy(1,19), printf(" \n");}
/'l For the lights stalk state

got oxy(4, 24);

printf("Condition of the different entries inposed by the lights stalk:\n");
printf(" Side light=% , D pped light=%6 , Head light=% , Left indicator=% \n", Cde_Veilleuse, Cde_Code, Cde_Phare, Cde_Cl i gn_Gauche);
printf(" Horn=%l , Stop |ight=% , Ri ght indicator= %l\ n", Cde_Kl axon, Cde_Stop, Cde_Clign_Droit);

} // End if not wait for the response after alert nessage
} // End if it's the end of display del ay
}/1 End of the main | oop

}// End of the main function

/1 Function "Pass to the CONTROL STATUS case"
voi d Passer_a_FEtat_Control _Stat(void)
{Etat=Etat_Control _Stat; // We return to the "Control status" case
/1l To prepare the renpte frame to the following nodule in the |ist
swi tch(Rang_Control _Stat) // Followi ng nodule in the |ist
{case 0 : ldent_T_IRWM=ldent _T_IRMFVG //Left Front Lanp

br eak;

case 1 : ldent_T_IRWIdent _T_IRMFVD, //Right Front Lanp
br eak;

case 2 : ldent_T_|RWIdent_T_IRM FRD; //Right Back Lanp
br eak;

case 3 : ldent_T_IRWIdent _T_IRMFRG //Left Back Lanp
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br eak;
default : {Rang_Control _Stat=0;

Ident _T_I RM=ldent _T_IRMFVG} //Left Front Lanp
br eak;

/1 W send the remote frame through the bus
Ecrire_Trame(T_IRM;
Trame_Envoyee =T_I RM
| _Attente_Reponse=1;
} // End of Function "Pass to the CONTROL STATUS case"

/1 Function "Go to the MODI FI CATI ON LI GHT case"

voi d Passer_a_Etat_Modif_Feux(void)

{VORD | _TEMP;

Et at =Et at _Modi f _Feux; // Pass to the MODI FI CATI ON LI GHT case
/1 The frame is prepared to order first lights

Ident _T_IM=ldent _T_IMFVG // Left Front Lanp: First in the list
Val eur _T_| M=Val eur _FVG

Rang_Modi f _Feux=1;

/1 W send the command franme through the bus
Ecrire_Trane(T_IM;

| _Attent e_Reponse=1;
} /1 End of the Function "Pass to the MODI FI CATI ON LI GHT case"

/1 End of the file source C
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5 EXPERIMENT N°5: COMMAND THE WINDSHIELD WIPER

MOTOR

5.1 Topic

Purpose:

- Define the different control frames to pass through the CAN network based on an
expected action.

- Order an electric actuator (DC motor), in both directions of rotation, by a
controllable pre-actuator through CAN network.

- Make the electric motor speed varied by a controllable pre-actuator (interface
PWM) through CAN network.

Specifications :

Carry out the periodic cycle operating as following:

- The speed increases gradually frggazero to the maximum speed in the
positive direction,

- Then it decreases grad

imum speed to zero,
0 the maximum speed in the

>
:

\.‘
‘s,

PC Micro Computer using
Software: Editor -Assembl
If programming in C, GNU
Processor board 16/32 bit 683

(Editor-Cross Assembl er-Deb g
CAN PC/104 Network board in ATS

Piler Ref: EID210101

g@troller and its software environment
5 EID210001

Y STEMS Ref NIC: EID004001

- 1 electronic module "servo-system motor” Ref : EID052001

- The operative block of the windshield wiper system Ref: EID053001
USB connection cable, or if not available use RS232 cable, Ref: EGD000003
AC/ AC Power source 8V 1A Ref: EGD000001
12V Power source supply for the CAN modules ("energy" network)

Time : 4 hours
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5.2 Solution

5.2.1 Analysis

Principle:
The CAN interface module used in this experiment isa" Servo-system module.
This module allows the control of a DC motor 24V / 1A, in both directions of rotation, in "PWM" mode (pulse
width modulation).
A power circuit (Ref: L6202 ), piloted by logic signalsis located on the module.
According to the electronic diagram of the " Servo-system” module, this guide for " Servo-system™ is done by
GP2, GP3 and GP4 output of CAN interface (M CP25050 circuit):

— GP2 or "PWM1" logic output with cyclic duty variables, which alows to vary the motor speedin
the positive direction,

— GP3 or "PWM3" logic output with cyclic duty variables, which allows to vary the motor speed in
the negative direction,

— GP4 or "VaidIP" logic output, when it is set to 1, which validates the "L6202" Power Interface
circuit.
According to the motor control factor, the cycle thus consists of

Start

No speed
Reached

Speed< 0
increase

A diagram with 4 necessary states, for its g
- indicator "l_Sens Variation"

|_Sens Variation=0 RN ¥ casing in the module

|_Sens Variation= DSERNEC! easing in the module
-indicator "l_Sens [t

|_Sens_Roj« s positive (driven by PWM1)

|_Sens Ro 0 is negative (driven by PWM2).

Definitions of framesfor contr g
Definition of the identification der a frametype "IM" for controlling the " Servo-system" module:
In this case, the frame sent by the CAN controller (SJIA1000 circuit CAN_PC104 board) will be seen by the
receiver (MCP25050 system module) as an IM "Input message" with the "Write register” function (seein
technical documentation MPC25025 pages 22). We can aso modify the different registers of the " Servo-
system" module.
Theidentifier defined in Chapter 1, for an "IM" sent to " Servo-system" board is.

0x00880000

- Definition of structured variables under the "Tr ane" model :
Trame T_| M Asservi ssenent;
- Defining identification details of the"T_I M Asser vi ssenent " structured variable
T_ I M Asservi ssenent.tranme_i nfo.regi ster=0x00; // All bits are initialized to 0
T_|I M Asservi ssenent . trame_i nf o. chanp. extend=1; // Wrk in extended node
T_|I M Asservi ssenent.trame_i nfo. chanp. dl ¢c=0x03; // There is 3 data of 8 bits (3 bytes)
T_ | M Asservi ssenent.ident.extend.identificateur.ident=0x00880000;

In each control frames "IM", there will have to define the three associated bytes.
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Definition of associated data of three bytesfor:
— define the input and output
It should initialize the GPDDR register ("Data Direction Register") by writing 1 into the input bit and O into
the output bit(doc MCP25050 p27) . According to the board schema:

GP7=fs -> input; GP6=fcg -> input; GP5=fcd -> input; GP4=VaidIP -> output;

GP3=PWM1 -> output; GP2=PWM2 -> output; GP1=ANL1 -> input; GPO=ANO -> input;

T_|I M Asservi ssenent . dat a[ 0] =Ox1F; // GPDDR regi ster address
(doc MCP25050 pi16)

T_|I M Asservi ssenent . dat a[ 1] =0x7F; // Mask: 7 Bits not affected (doc MCP25050 pl6)
T_| M Asservi ssenent . dat a[ 2] =OxE3; // Value: load into the addressed register

— initialize the output GP2 by PWM1 output (variation of motor speed in the positive direction)
According to the technical manual MCP25050 circuit (pages 30-32), the generation of the PWM1 signal is
block of the"Timer 1" and the frequency of this signal is selected through the "T1CON" register from 05H
address (page 15 Doc M CP25050).

bit 7=1 TMR10ON Validation of "Timer 1"

bits 5:4 will set to 0 to have a frequency division factor equal to 1

("TMR1 prescaler value' = 1)

T_|I M Asservi ssenent . dat a[ 0] =0x21; // T1CON Regi ster address
(doc MCP25050 pl15) 054+ shift = 054+ 1Gi= 21y

T_|I M Asservi ssenent . dat a[ 1] =0xB3; // Mask Regi ster

T_|I M Asservi ssenent . dat a[ 2] =0x80; // Val ue | oaded |

CP25050 p32)
addr essed regi ster

— Set the frequency of thet PWML1 output:

h| s frequency depends on the value loaded into the "
T_|I M Asservi ssenent . dat a[ 0] =0x23; // PR1Regi

(doc MCP25050 pl15) 074+ shift = 07y + 1Cy=
T_|I M Asservi ssenent . dat a[ 1] =OxFF; // Mask d8
T_|I M Asservi ssenent . dat a[ 2] =OxFF; // 255 é

The quartz frequency located on the " Servo-system”
will beequal to:  Fpwm = 16.10%(4.256) = 15,6 &
Thisisthe correct frequency to drive a motor e

MCP25050 p32)
e register

hl to 16Mhz, the frequency of PWM1 signal

y inaudible frequency).

— initialize the output G32 by PWM2 outps Ol speed in the negative direction)

According to the technical manual MCP25 Pes 30-32), the generation of the PWM2 signal is
block of the"Timer 2" and the frequency 0 s selected through the register "T2CON" from address
06H (page 15 Doc M CP25050).

bit 7=1 TMR20ON S
bits 5:4 [ ) reguency division factor equal to 1

M Asser vi ssenent . d

T_1 Regi ster T2CON address
(doc MCP25050 pl15) 0N
T

|

06n + 1Gi= 224
i /] Mask register (doc MCP25050 p32)
; I/ Value | oaded into the addressed register

M Asservi ssenent . dat a

T_|I M Asservi ssenent . dat a[ ™

—  Set the frequency of the t PWM2 output:
Cette fréquence dépend de la value chargée dansleregister "PR2"
T_| M Asservi ssenent . dat a[ 0] =0x24; // Regi ster PR2 address
(doc MCP25050 pl1l5) 08y + shift = 084+ 1Cy= 24y
T_| M Asservi ssenent . dat a[ 1] =OxFF; // Mask regi ster (doc MCP25050 p32)
T_|I M Asservi ssenent . dat a[ 2] =OxFF; // 255 | oaded into the register

The quartz frequency located on the " Servo-system™ board is equal to 16Mhz, the frequency of PWM1 signa
will beequal to:  Fpwm = 16.10%(4.256) = 15,6 KHz (same as PWM1)

— change the cyclic duty of the PPWM1 output (motor control in the positive direction)

T_|I M Asservi ssenent . dat a[ 0] =0x25; // PWMLDCH Regi st er address

(doc MCP25050 p15) 09y + shift = 094+ 1Gy= 254

T_| M Asservi ssenent . dat a[ 1] =OxFF; // Mask regi ster (doc MCP25050 p33)

T_|I M Asservi ssenent . dat a[ 2] =0x00; // All bits are initialized to 0 -> No Comand
therefore no speed (until 255 for maxi mum control therefore Maxi speed)
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— change the cyclic duty of the PWM2 output (motor control in the negative direction)
T_| M Asservi ssenent . dat a[ 0] =0x26; // PWWRDCH Regi st er address
(doc MCP25050 pl1l5) 09y + shift = 094+ 1Cy= 25y
T_| M Asservi ssenent . dat a[ 1] =OxFF; // Mask regi ster (doc MCP25050 p33)
T_|I M Asservi ssenent . dat a[ 2] =0x00; // Al bits are initialized to 0 -> No Comand
therefore no speed (until 255 for maxi mum control therefore Maxi speed)

— tovalidate the power circuit
T_|I M Asservi ssenent . dat a[ 0] =Ox1E; // GPLAT Regi ster address
T_| M Asservi ssenent . dat a[ 1] =0x10; // Mask regi ster (doc MCP25050 p27)
T_I M Asservi ssenent . dat a[ 2] =0x10; // Set 4th register bit to 1

5.2.2 Flowchart: Start '

I nitialization
- Defineidentification element framesIM " for "
Servo-system " module.

- Start initialization function of the CAN/PC104
interfaceboard at ATON SYSTEMS

- Send frameto configurethel / O

- Send framesto configure" PWM1" output
- Send framesto configure" PWM2" output
- Send frame to validate the power

- Initialize counter s passageto 0

Detecte if the target module
i does not respond. In this case,

display awarning message.

Beginning of the - Initialize the variables state

main loop
If " Waiting frame acknowledgment>—l
? If a message wag
f expected acknowledgement
followswith frame" IM " type ‘
v
Inhibit indicator " Waiting for acknowledgment frame™"
Increment of the p
v
Initialize the passage counter t0
v
If " Waiting for acknowledgment fram> >
I direction of variation is negative >O ¢
i I ncrease speed
decrease the speed *
¢ If over maximum speed >O—)
If over no-speed >O_) T
‘L Change direction of rotation
Change direction of rotation L
= v \
V€
If is negative speed >O l
Send frame to change PWM 2 output Send frame to change PWM 1 output
Page: 3 Position theindicator Position the indicator

Y Y
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5.2.3

"C" Program

R Y

* Experiment on EID210 / CAN Network — V.M D (Miltiplexed Didactic Vehicle)

Hok ok ok kk ko kk ok kk ko k ok kkkk ok k ok ok ok ok ok ok ko k ok ok ko k ok kkk ok ok k ok kk k ko k ok ok ko ko ko k ok ok ko ko k ok kkkk ok kk ki k ok k% ok k&

* EXPERI MENT N°5: COWMAND THE W NDSHI ELD W PER MOTOR

SPECI FI CATI ONS :
Carry out the periodic cycle which operates as followi ng:
- right rotation with increasing speed fromO0 to Vmax
- right rotation wth decreasing speed FROM Vnax TO 0
- left rotation with increasing speed fromO to Vmax
- left rotation with decreasing speed FROM Vmax TO 0
again and again ...
Di splay on the screen, in which there is the block of the cycle with speed | evel

File Name: CAN_VND_TP5.C

Kk Kk kkkkkkk Kk kkkkkx

P R S S

R e e e ey

/1 Declaration of included files

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

<stdio. h>
"Structures_Donnees. h"
"cpu_reg. h"

"ei d210_reg. h"

" CAN_vmd. h"

/1 Declaration of variables
int Cptr_TineQut;
/1 For various indicators (binary variables)

uni on byt
#define |
#define |
#define |
#define |
#define |

/1 Declaration of various communication frames through CAN Bus
Trame Tranme_Recue; // For the frane which has been received by CAN
/1 The franes of type "IM (Command frane)

Trane T_I

11

e_bits Indicateurs;

_Sens_Rotation Indicateurs.bit.b0
_Sens_Variation Indicateurs.bit.bl
_Autorise_Rot I ndi cateurs. bit. b2
_Attente_Trame_Acquittement |ndicateurs.bit.b3
_Message_Pb_Affiche Indicateurs.bit.b4

M Asservi ssenment ; /'l For the frame of type "IM to the
IM-> | nput Messa¥

/'l DEFINI
11

TION OF FUNCTI ONS

/1 MAIN FUNCTI ON

11

mai n()

/1 INTI
/

int Cptr_lncrenentation_Vitesse=0, Cptr_Affichage=0;
BYTE Mbdul e_Vi t esse=0;

/* Initialization of SJA1000 of the ATON Systens boa
Init_Aton_CAN();

clsscr();

| _Message_Pb_Affi che=0;

/1 The frames of type "IM (Command frame):
M Asservi ssenent . trame_i nf o. regi st re=0x0Q
A Asservi ssenent . trane_i nf o. chanp,

<=L

/ def

__I_ !
ZEZSE

T
T
T
T
T

T
T
T

do {Ecrire_Trane(T_l M Asservi ssenment);

58
w u
@ O
e
<=
w u
w u
@ O
33
22
jagal
R
33
53
23
o O
o0
O T
2 D

Asservi ssement . i dent . ext end. i

A Asservi ssenent . dat a[ 0] =0Ox1F;
A Asservi ssenent . dat a[ 1] =OxEF;
Asservi ssenent . dat a[ 2] =0xE3;

ALI ZATI ONS

*/

_T_I M Asservi ssenent;
ine Input / Qutput
address (I/0O direction)
V' bits not affected (doc MCP25050 pl6)
1 for input and O for output

= Input; GP4 = ValidlP Qutput;

/Il GP7 fs = input; GP6 = fcg ig cd
GP1 = ANL input; GPO = ANO Input;

/1l GP3 = PWWR output; GP2 = P

Cpt r _Ti meCut =0;
do{ Cpt r _Ti meQut ++; }whi | e((Li re_Trane(&Tranme_Recue) ==0) &&( Cpt r _Ti neQut <100) ) ;
i f(Cptr_Ti meCut==100)
{if(1_Message_Pb_Affiche==0)
{I _Message_Pb_Affi che=1;
got oxy( 2, 10);
printf(" No response to the command frame in initialization \n");
printf(" Check whether the power supply 12V is K \n");}}

}whi | e( Cpt r _Ti meQut ==100) ;
/1 To set outputs to O
T_I M Asser vi ssenent . dat a[ 0] =0Ox1E; /| GPLAT Register address (I/Oregister)
T_I M Asservi ssenent . dat a[ 1] =0x1C; /1l Mask -> GP4,3,2 outputs are affected
T_I M Asservi ssenent . dat a[ 2] =0x00; // Value -> the 3 output set to O

Ecrire_Tranme(T_| M Asservi ssenent);
do{}whil e(Lire_Trame(&Trane_Recue)==0); // Wait for the response

/1 To set GP2output by PWMVL

T_I M Asservi ssenent . dat a[ 0] =0x21; /1 T1CON Regi ster address

T_I M Asservi ssenent . dat a[ 1] =0xB3; // Mask -> only bit 7,5,4,1,0 affected
T_I M Asservi ssenent . dat a[ 2] =0x80; /1l Value -> TMRION=1; Prescalerl=1

Ecrire_Tranme(T_| M Asservi ssenent) ;
do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response

/1 To set PWML output signal frequency

T_I M Asservi ssenent . dat a[ 0] =0x23; /'l PRlRegi ster address

T_I M Asservi ssenent . dat a[ 1] =0xFF; /1 Mask -> all bits are affected
T_I M Asservi ssenent . dat a[ 2] =0xFF; I/ Value -> PR1=255
Ecrire_Tranme(T_| M Asservi ssenent) ;

do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response

/1 To set GP3 output by PWR

T_I M Asservi ssenent . dat a[ 0] =0x22; /1 T2CON Regi ster address

T_I M Asservi ssenent . dat a[ 1] =0xB3; /'l Mask -> only bit 7,5,4,1,0 affected
T_I M Asservi ssenent . dat a[ 2] =0x80; /1 Value -> TMR2ON=1; Prescal er2=1
Ecrire_Trane(T_| M Asservi ssenment) ;
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do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response
/1 To set PWWR output signal frequency

T_I M Asservi ssenent . dat a[ 0] =0x24; /! PR2Regi ster address
T_I M Asservi ssenent . dat a[ 1] =0xFF; /1 Mask -> all bits are affected
T_I M Asservi ssenent . dat a[ 2] =0xFF; /1 Value -> PR2=255

Ecrire_Trane(T_| M Asservi ssenment) ;
do{}whi |l e(Lire_Trame(&Trane_Recue)==0); // Wait for the response
/1 To initialize PWL cyclic duty to O

T_I M Asservi ssenent . dat a[ 0] =0x25; /1 PWMLDC Regi ster address
T_I M Asservi ssenent . dat a[ 1] =0xFF; /1l Mask -> all bits are affected
T_I M Asser vi ssenent . dat a[ 2] =0; /1 Value -> PWILDC=0

Ecrire_Trane(T_| M Asservi ssenment) ;
do{}whi |l e(Lire_Trame(&Trane_Recue)==0); // Wait for the response
/1 To initialize PWR cyclic duty to O

T_I M Asservi ssenent . dat a[ 0] =0x26; /1 PWWRDC Regi ster address
T_I M Asservi ssenent . dat a[ 1] =0xFF; /1l Mask -> all bits are affected
T_I M Asser vi ssenent . dat a[ 2] =0; /1 Value -> PWRDC=0

Ecrire_Tranme(T_| M Asservi ssenent) ;
do{}whi |l e(Lire_Trame(&Trane_Recue)==0); // Wait for the response
/1 To validate the power circuit

T_I M Asservi ssenent . dat a[ 0] =0Ox1E; /| GPLAT Register address (I/Oregister)
T_I M Asservi ssenent . dat a[ 1] =0x10; /1l Mask -> GP4 (ValidlP) output is affected
T_I M Asservi ssenent . dat a[ 2] =0x10; /1 Value -> ValidlP=1

Ecrire_Tranme(T_| M Asservi ssenent);

do{}whi |l e(Lire_Trame(&Trane_Recue)==0); // Wait for the response

/1 Mask for future orders of IM

T_I M Asservi ssenent . dat a[ 1] =0xFF; /1 Mask -> all bits are affected

/1 Initialization of the application variables

Modul e_Vi t esse=0;

I ndi cateurs.val eur=0; // Positive direction, speed increases

| _Attente_Trane_Acquittenent =0;

Cptr _Ti neQut =0;

clsscr();

/1 To display the title

gotoxy(1,2);

printf(" EXPERI MENT N°5: COWAND THE W NDSHI ELD W PER BLADE

printf(" FRAEAKEF A A K IR AKX R H R AR IR AR R IR A AR IR\ )

/1 MAIN LOOP
[ REEEEE R R R KRR KRRk Rk
whi | e(1)
{if(l_Attente_Trane_Acquittenent)
{Cptr_Ti meQut ++;
i f(Lire_Trame(&Trane_Recue)==1)
{if(Trane_Recue.ident.extend.identificateur \ge y Al M _Asser vi ssement )
{/1 This is the "Ack IM fromg e
| _Attente_Tranme_Acquitteng
el se {if(Cptr_Ti meQut ==65000)
{clsscr();
got oxy(1, 10);
printf(" No response
printf(" Reload the
do{}while(1);}}

e during the cycle\n");
it \n");

}
// Change the state Bl ock
Cptr_Increnmentation_Vitesse++;
if (Cptr_lncrenentation_Vitess
{/1 1t is time to _chan
Cptr_I ncrenent atg
if(l_Sens_Varig the speed
M e_Vitesse=0,|_Sens_Variation=0,1_Sens_Rotation=!l_Sens_Rotation;}
ncrease the speed
Modul e_Vi t esse=255, | _Sens_Vari ati on=1;}
if(l_Sens_Rotati® urn to the negative direction
g qui t t ement ==0)
i ssement . dat a[ 0] =0x25; // PWMLDC regi ster address
vi ssenent . dat a[ 2] =Mbdul e_Vi t esse;
/1 Principle : 0--> 0 rd/mn et 255 ->5000 rd/mn
Ecrire_Trame(T_| M Asservi ssenent);
| _Attente_Trame_Acquittenment=1, Cptr_Ti neQut=0;}}
el se {if(1_Attente_Trame_Acquittenment ==0)
{T_I M Asservi ssenent . dat a[ 0] =0x26; /1 PWWRDC register address
T_I M Asservi ssenent . dat a[ 2] =Mbdul e_Vi t esse;
Ecrire_Trame(T_I M Asservi ssenent);
| _Attente_Trane_Acquittenent=1, Cptr_Ti meCut=0;}}
} /1 End of the nodification of notor speed
/1 Display the state Bl ock
Cptr _Affichage++;
if(Cptr_Affichage==20000)
{Cptr_Affichage=0;
got oxy(1, 10);
if(l_Sens_Rotation==0)

{printf("Frame for controlling the notor in negative ............. value \n");
Affiche_Trame(T_| M Asservi ssenent);}
else {printf("Frame for controlling the notor in positive val ue\n");

Affiche_Tranme(T_| M Asservi ssenment); }}
} /1 End of the main |oop
} // End of the main function
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6 EXPERIMENT N°6 : THE WINDSHIELD WIPER BLADE
DIRECTION CONTROL

6.1 Topic

Purpose:

- Define the different control frames to pass through the CAN network based on a
expected action.

- Order an electric actuator (DC motor), in both directions of rotation, by a
controllable pre-actuator through CAN network.

- Acquire the state of ON/OFF sensors (at the limit switch) accessible through the
CAN network and deduce the actions to satisfy imposed the specifications.

Specifications:: After having rotated the motor in thaaaasitive direction (rotate on right) until

reaching the right limit switch.
p as following:
..J Kt limit switch

Then the wiper realizes the co
e right limit switch

— rotating to | eft sidg 2
— rotating to right side ol -
— again and again

(Editor-Cross Assembler
CAN PC/104 Network boa
- leélectronic "servo-sys
- The operative block of the il d wiper system Ref: EID053001
USB connection cable, or if not avalle®le use RS232 cable, Ref: EGD000003
AC/ AC Power source 8V 1A Ref: EGD000001
12V Power source supply for the CAN modules ("energy” network)

EMS Ref NIC: EID004001
e Ref : EID052001

Time : 4 hours
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6.2 Solution

6.2.1 Analysis

Principle:
The CAN interface module used in this experiment isa" Servo-system module.
This module allows the control of a DC motor 24V / 1A, in both directions of rotation, in "PWM" mode (pulse
width modulation). This has been introduced in EX 5.
It allows acquiring 3 binary(on/off) inputs on which we can connect sensors in the limit switch:
— fed (right limit switch) connected to the GP5 input of the CAN controller
— feg (left limit switch) connected to the GP6 input of the CAN controller
— fs (over limit switch) connected to the GP7 input of the CAN controller
The requested cycle leads to the statuses diagram as the fol Ilowi ng:

Right limit \
Start switch
Rotation in
(e, G
L eft limit
switch ﬁ

Configuration and control frames (type"IM") -
Acquirethe status of the limit switch:

Definition of remote frame to know the status of the li
In this case, the frame sent by the CAN controller (S} AN_PC104 board) will be seen by the
receiver (MCP25050 system module) asan IRM "In fuest Message” with the "Read register”

function (see in technical documentation MPC2502

From the given table on page 22 of the manua ) he identifier itself will contain the address
of the read register. Thisaddressislocated g entifier bits in extended mode (bits that are

received and located in the RXBEIDS regi i ’rned register is GPPIN of address 1Eh "(seein
technical documentation MPC25025 pages

On the other hand, the leat significan Ntifier in extended mode must be set to 1.
Theidentifier defined in Chapter 1 g pNEted as follows:

(Only 29 hits are taken into account)

...................................................................

— Definition of structured variaie br the "Tr ane” model:
Trame T_I RM Acqui sition_FC, I/ Frame appointed for enquiry of the servo-system module to acquire the limit switch

Remark: The structured variable T_I RM Acqui si ti on_FConly contain 5 useful bytes, 1 byte for trame_info
and 4 bytes for identifier in extended mode (which will include the concerned register address by reading).

T_IRM Acquisition_FC. trame_info.regi ster=0x00; // Al bits are initialized to O
T_IRM Acqui sition_FC tranme_i nfo. chanp. extend=1; // Wrk in extended node

T_I RM Acqui sition_FC. trame_i nfo. chanp. dl c=0x01; // There is 3 data of 8 bits (3 bytes)
T IR

- Access and definition of the different elements of the" Lecture FC " structured variable

I

I

I
I RM Acqui sition _FC ident.extend.identificateur.ident=0x00841E07;

According to the definition of identifiers given in Chapter 1, aresponse frame with IRM has the same
identifier as the remote frame which was original.

Seen from the module (the MCP25050), the response to an "IRM" (Information Request Message) isan "OM"
(Output Message).

The difference with the original remote frame is that this response frame contains the "value" parameter (in
rank O of the"data" of the response frame). This parameter is the image of input. Thus we can recover the
status of different sensors.
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Definition of structured variables images of the state of the limit switch

The received frame in response to this remote frame include in data [0], state of the limit switch. We copy the
received datain avariable image.

uni on byte_bits FC

#define Etats_FC FC.value // For the group of state of the limt switch
#define fs FC.bit.b7 // For over limt swtch

#define fcg FC.bit.b6 // For left limt switch

#define fcd FC.bit.b5 // For right limt switch

In order to detect the modification of the sensors' states, it stores the states in a second structured variable ->
State stored

union byte_bits FC_Mem // For end of the stored process
#define Etats_FC _Mem FC_Mem value // For the group of stored state

If the status of an acquired variableis different from its stored value, there has been a state change. Therefore
we have to do something.

6.2.2 Flowchart: Start
Initialization
- Defineidentification element framesIM "for " Servo-system "
module.

- Start initialization function of the CAN/PC104 inter face boar d
at ATON SYSTEMS

- Send frameto configurethel /O

- Send frames" IM" to configure" PWM1" output
- Send frames" IM" to configure" PWM2" outpujg
- Send frame " IM" to validate the power

- Send frame" IM" torotatein theright sde
- Initializethevariables' state

etest if the module replys well
p aframe " Ackowlegdement”

&
<

Beginning of the
main loop

Send remote frame (IRM)
to acquirethe sensor states

Display " Theresponseto |IRM Display " The module
isnot correct” doesn’t response”
Dispaly the received frame

[P
L€
Stop

v

\ 2

v
If right rotation and right limit
switch

¥

Send IM to stop right rotation If I'eft rotation and left limit ‘
) switch
Wait for response

Send |M to start Ieft rotation ¥

Wait for response Send IM to stop left rotation
Wait for response

Send IM to start right rotation
Wait for response

< ¢ Y

\ B

Storethe states of the sensors

¥

End of the main loop
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6.2.3 "C" Program

R e e T T

* Experinent on EID210 / CAN Network — V.M D (Miltiplexed Didactic Vehicle)

R R R R R R R R R R T T

* EXPERI MENT N°6: THE W NDSHI ELD W PER BLADE DI RECTI ON CONTRCL

SPECI FI CATI ONS :

KA KA KA KKK KKK KA KA KA

We want the continuous cycle as follow ng:
- rotating to right side until reaching left limt switch
- stop at the end of right rotation and start the left rotation
- rotating to left side until reching right limt switch
- stop at the end of right rotation and start the right rotation
again and again ...

The program structure will be "scanning | oop" type.

Di splay on the screen what state it is..

File Name: CAN_VMD_TP6.C

Kk kkkkkkkkkkkkkkkkx

* ok Kk ok ok ok ok K K K F

R e T e ey

/1 Declaration of included files

#incl ude <stdio. h>

#i ncl ude" Struct ures_Donnees. h"

#incl ude" cpu_reg. h"

#i ncl ude "ei d210_reg. h"

#include "CAN_vnd. h"

/1 Declaration of variables

/1 For various indicators (binary variables)

union byte_bits Indicateurs, FC,FC_ Mem // Bits Structure
#define | _Sens_Rotation Indicateurs.bit.b0

#define | _Attente_Reponse_| RM I ndicateurs. bit.bl

#define | _Message_Pb_Affiche Indicateurs.bit.b2

/1 For the limt switch

#define Etat _FC FC.valeur // For the group of state of the limt sw

#define fs FC bit.b7 I/ For over limt switch
#define fcg FC. bit.b6 /1 For left limt switch
#define fcd FC bit. b5 /Il For right limt switch

#define Etat _FC Mem FC_Mem val eur // For storage of the state of the |i
/1 Declaration of various frames of conmunication

Trame Tranme_Recue; // For the frane that has just been received b
/1 Frames of type "IM (Input Message -> Command frane)

Trame T_| M Asservi ssement; /1 For the notor control

Trame T_IRM Acquisition_FC, // For acquisition of the state of
/1 Declaration of the constants
#defi ne Modul e_Vi tesse 50

11
/1 MAIN FUNCTI ON
11
mai n()

/1 Declaration of l|ocal variables in the main functi
int Cptr_Incrementation_Vitesse=0, Cptr_Affichage=0, CY

Init_Aton_CAN();

clsscr();

/1 The franmes of type "IM (Command frame );

T_I M Asservissenent.trane_info.regis =0x0§

T_I M Asservi ssenent. tranme_i nf o. charg <

T_I M Asservi ssenent. tranme_i nf o. chg

T_I M Asservi ssenent . trane_i nf o. chg

T_I M Asservi ssenent . i dent.extend.i ent _T_| M Asservi ssement ;
/1 To set the |nput/Cutput

T_I M Asservi ssenent . dat a[ 0] =0x1F; pi ster address (1/O direction) doc MCP25050 Page 16
T_I M Asservi ssenent . dat a[ 1] =OxEF; Bit 7 not affected

T_I M Asservi ssenent . dat a[ 2] =0xE3; 1 for input and O for output

/1 GP7=fs Input; GP6=fcg I|nput;
/] GP3=PWV2 CQutput; GP2=PWML Cutp
| _Message_Pb_Affi che=0;
do {Ecrire_Trane(T_I M Asservissenment); // It's the first sent frane
Cpt r _Ti meCut =0; /1 We test if the nodul e responds well
do{ Cpt r _Ti meQut ++; } whi | e((Li re_Trane(&Tranme_Recue) ==0) &&( Cpt r _Ti neCut <100)) ;
i f(Cptr_Ti meCut==100)
{if(l_Message_Pb_Affiche==0)
{I _Message_Pb_Affi che=1;
got oxy( 2, 10);
printf(" No response to the command frame in initialization \n");
printf(" Check whether the power supply 12Vis OK\n");}}
}whi |l e( Cptr_Ti meQut ==100) ;
/1 To set outputs to O

nput; GP4=ValidlP Qutput;
=ANL | nput; GPO=ANO | nput;

T_I M Asser vi ssenent . dat a[ 0] =0Ox1E; /| GPLAT Register address (I/0O Register)
T_I M Asservi ssenent . dat a[ 1] =0x1C; /'l Mask -> GP4,3,2 outputs are affected
T_I M Asservi ssenent . dat a[ 2] =0x00; // Value -> the 3 output set to O

Ecrire_Tranme(T_| M Asservi ssenent) ;
do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response
/1 To set GP2 output by PWML

T_I M Asservi ssenent . dat a[ 0] =0x21; /1 T1CON Regi ster address
T_I M Asservi ssenent . dat a[ 1] =0xB3; /1 Mask -> only bit 7,5,4,1,0 affected
T_I M Asservi ssenent . dat a[ 2] =0x80; /1l Value -> TMRION=1; Prescalerl=1

Ecrire_Tranme(T_| M Asservi ssenent);
do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response
/1 To set PWML output signal frequency

T_I M Asservi ssenent . dat a[ 0] =0x23; /1 PRl Register address
T_I M Asservi ssenent . dat a[ 1] =0xFF; /1 Mask -> all bits are affected
T_I M Asservi ssenent . dat a[ 2] =0xFF; Il Value -> PR1=255

Ecrire_Trane(T_| M Asservi ssenment) ;

do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response

/1 To set GP3 output by PWe

T_I M Asservi ssenent . dat a[ 0] =0x22; /1 T2CON Regi ster address

T_I M Asservi ssenent . dat a[ 1] =0xB3; /1 Mask -> only bit 7,5,4,1,0 affected
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T_I M Asservi ssenent . dat a[ 2] =0x80; /1l Value -> TMR2ON=1; Prescal er2=1
Ecrire_Trane(T_| M Asservi ssenment) ;

do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response

/1 To set PWWR output signal frequency

T_I M Asservi ssenent . dat a[ 0] =0x24; /1 PR2 Register address
T_I M Asservi ssenent . dat a[ 1] =0OxFF; /1 Mask -> all bits are affected
T_I M Asservi ssenent . dat a[ 2] =0xFF; /'l Value -> PR2=255

Ecrire_Trane(T_| M Asservi ssenment);
do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response
/1 To initialize PWL cyclic duty to O

T_I M Asservi ssenent . dat a[ 0] =0x25; /1 PWMLDC Regi ster address
T_I M Asservi ssenent . dat a[ 1] =OxFF; /1 Mask -> all bits are affected
T_I M Asservi ssenent . dat a[ 2] =Modul e_Vi t esse; /1 Value -> PWILDC=0

Ecrire_Trane(T_| M Asservi ssenment) ;
do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response
/1 To initialize PWR cyclic duty to O

T_I M Asservi ssenent . dat a[ 0] =0x26; /1 PWWRDC Regi ster address
T_I M Asservi ssenent . dat a[ 1] =0xFF; /1l Mask -> all bits are affected
T_I M Asser vi ssenent . dat a[ 2] =0; /1 Value -> PWRDC=0

Ecrire_Trane(T_| M Asservi ssenment) ;
do{}whi |l e(Lire_Trame(&Trane_Recue)==0); // Wait for the response
/1 To validate the power circuit

T_I M Asservi ssenent . dat a[ 0] =0x1E; /| GPLAT Regi ster address (I/0O Register)
T_I M Asservi ssenent . dat a[ 1] =0x10; /1l Mask -> GP4 (ValidlP) output is affected
T_I M Asservi ssenent . dat a[ 2] =0x10; /1 Value -> ValidlP=1

Ecrire_Trane(T_| M Asservi ssenment) ;

do{}whi |l e(Lire_Trame(&Trane_Recue)==0); // Wait for the response

/1 Mask for future orders of IM

T_I M Asservi ssenent . dat a[ 1] =0xFF; /1l Mask -> all bits are affected

/1 To acquire the status of the limt switch

/1 Frame of type "IRM (renote frane): ldentification data

T_I RM Acqui sition_FC. tranme_i nfo.regi stre=0x00;

T_I RM_Acqui si tion_FC. trame_i nf o. chanp. ext end=1;

T_I RM_Acqui si tion_FC. trane_i nfo. chanp. dl c=1;

T_I RM Acqui sition_FC. trane_i nfo.chanp.rtr=1;

T_I RM Acqui sition_FC. ident.extend.identificateur.ident=ldent_T_| RML_Asservi sseneg

Ecrire_Tranme(T_| RM Acqui sition_FO); /1 Send a frame to acquire the status o

do{}whil e(Lire_Trane(&Trame_Recue)==0); //Vait for the response
Et at _FC=~Tr ame_Recue. dat a[ 0] ; /1 Recover the statusgaf the
Et at _FC_Men¥Et at _FC; /] Save it

/1 Initialization of variables
| _Sens_Rot at i on=0;

/1 To display the title
gotoxy(1,2);

printf(" EXPERIMENT N°6:  THE W NDSH ELD W PER BLADE DI RECT!
SR B RTINS e e
/1 MAIN LOOP

JY TRt

whi l e(1)

/1 To “acquire the status of the limt switch "
Ecrire_Trame(T_I RM Acquisition_FC); // Send a f
Cpt r _Ti meCut =0;
do{ Cpt r _Ti neQut ++; } whi | e((Li re_Trane(&Trane
i f (Cptr_Ti meQut ==10000)
{clsscr(), gotoxy(2,10);
printf(" No reponse for an enqui
printf(" Reload the program and
do{}while(1);} // Stop
else { if(Trane_Recue.ident.extend
Il 1f it's the
{Etat _EC-~Tra 2 /1 Recover the status of the linmit switch
if(Et 1 g /1 1f there was a nodification
/1 of the status of the linmt switch -> we solve
I/ Storage of the new status

Pis of the linit switch

the limt switch \n");

==l dent _T_I RML_Asser vi ssenent)

we turn to left side

{if(f If we reach the left limt switch
i ssement . dat a[ 2] =0; /1 We stop the left rotation
i ssenment . dat a[ 0] =0x26; /1 PWRDC Regi ster address

(T_I M Asservi ssenent) ;

€_Trame(&Tranme_Recue)==0){}; // Wait for the response

T_I| M™¥Ser vi ssenent . dat a[ 2] =Mbdul e_Vitesse; // W control the right rotation
T_I M Asservi ssenent . dat a[ 0] =0x25; /1 PWMLDC Regi ster address
Ecrire_Trame(T_| M Asservi ssenent);

whi l e(Lire_Tranme(&Trane_Recue)==0){}; // Wait for the response

| _Sens_Rot ation=!l_Sens_Rot ati on; /1 Change the status
}
el se {/1 else we turn to right side
if(fcd) /1 1f we reach the right limt switch
{T_I M Asservi ssenent . dat a[ 2] =0; /1 We stop the right rotation
T_I M Asservi ssenent . dat a[ 0] =0x25; /1 PWMLDC Regi ster address

Ecrire_Trame(T_I M Asservi ssenent);

whi | e(Lire_Trame(&Trane_Recue)==0){}; // Wait for the response

T_I M Asservi ssenent . dat a[ 2] =Mbdul e_Vitesse; // W control the left rotation
T_I M Asservi ssenent . dat a[ 0] =0x26; /1 PWRDC Regi ster address
Ecrire_Trame(T_| M Asservi ssenent);

whi l e(Lire_Tranme(&Trane_Recue)==0){}; // Wait for the response

| _Sens_Rotation=!l_Sens_Rotation; /1 Change the status

1}
}}} /1 End of " Deal with the state change "
/'l To display system status
Cptr _Affichage++;
if(Cptr_Affichage==200)
{Cptr_Affichage=0;
got oxy(1, 10);
if(l_Sens_Rotation==0)
{printf("Mtor in Left Rotation \n");
Affiche_Trame(T_| M Asservi ssenent);}
else {printf("Mtor in Right Rotation \n");
Affiche_Trame(T_| M Asservi ssenent);}
} // End of " display systemstatus "
} /1 End of the main |oop
} /1 End of the main function
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7 EXPERIMENT N°7 : THE WINDSHIELD WIPER BLADE SPEED

CONTROL
7.1 Topic
Purpose:
- Acquire the result of conversion Analog -> Digital through a CAN network.
- Carry out an imposed sampling period.
- Experiment with different control modes (open-loop, closed-loop) a controllable
analog system driven by CAN network.
- Implement different types of digital controller (function : proportion, integral)
Specifications : Step 1:

PC Micro Computer using Window?

d, in open-loop, with a peripheral

Order the " windshield wiper "
) tiometer on the " Servo-system"

to command the signal g
board

Step 2:
Order the" windshig

Step 3:
Order the" wi Otor in closed-loop with proportion + integral
function

essary hardware and software :

95 or later

Software: Editor -Assembler-Debugger
If programming in C, GNU; C/ C + + Compiler Ref: EID210101
Processor board 16/32 bit 68332 microcontroller and its software environment
(Editor-Cross Assembler-Debugger) Ref: EID210001
CAN PC/104 Network board in ATON SY STEMS Ref NIC: EID004001
- lelectronic "servo-system" module Ref : EID052001
- Theoperative block of the windshield wiper system Ref: EID053001
USB connection cable, or if not available use RS232 cable, Ref: EGD000003
AC/ AC Power source 8V 1A Ref: EGD000001
12V Power source supply for the CAN modules ("energy” network)
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7.2 Solution step n°1

7.2.1 Analysis step n°1

Principle:
In step 1, the control is called "open-loop™, that is to say the engine control depends only on the command
peripheral (converted value of the voltage from the potentiometer applied on the input GPO -> ANO the
MC25050 interface circuit). It does not depend on the speed measurement.
Remarks:

- The voltage from the potentiometer isin the range of 0/5V. Thisis a monopolar order; the motor will
rotate in only one direction.

- A monopolar image of the motor rotation speed is available on the AN1 analog input. The available
voltage about this input results from a frequency / voltage of the encoder signal 1 channel coupled to the motor

conversion.
—» F/U —» AN1
Technical data:
- Thedelivered coder impulsions by tr

- The transfer coefficient of the F/ G converter is in
- The reduction coefficient of Brush Speed / motagy speg

Configuration and control frames (type"IM") -
Definition of three bytes of data associated for:
— enable and configure the Analog to Digital conve
According to the technical manual MCP25050 circu
Initialize the ADCONO register,
T_|I M Asservi ssenent . dat a[ 0] =0x2A; //
(doc MCP25050 p15) OEx + shift = OE
T_|I M Asservi ssenent . dat a[ 1] =0xFO0;
T_|I M Asservi ssenent . dat a[ 2] =0x80;

he bit 7 is affected
= 1 -> Activation converter
escaler rate" = 1:32
Asthe same for the ADCONL register,
NG\l Regi ster address
(doc MCP25050 pl15) OFg+ s PC. = 2By
g -> 8 bits are affected
. (doc MCP25050 p36)
b7=ADCS1=0; b6 ¥ency Fosc/ 2
b5=VCFGL=0; b4=VQ ge of input voltage 0/+5V
PCFG3:PCFG0=1100 ng analog inputs 1 and 0 (GP1 and GP0)

Acquiretheresultsof A /D conversion

Infact, it is better to use IRM "Read A / D Regs', which allows to acquire once both the statements of logic
inputs (limit switch) and the results of conversion of analog inputs (doc MCP25050 p22).
Theidentifier defined in Chapter 1 for IRM: 0x008400

- Definition of structured variables under the "Tr ame™ model :

Trame T_I RM Acquerir_FC AN, I/ Frame appointed for enquiry of the servo-system module to acquire the end of
process as well asthe A->D conversion result.
Remark: TheT_I RM Acqui si ti on_FC structured variable only contain 5 useful bytes, 1 byte for trame_info
and 4 bytesfor identifier in extended mode

- Access and definition of the different ements of the™ T | RM Acquerir_FC AN" structured variable
T IRM_ Acquerir_FC AN.trane_info.register=0x00; // Al bits are initialized to O
T IRM_ Acquerir_FC AN.trane _info.chanmp.extend=1; // Work in extended node
T IRM_ Acquerir_FC AN.trane _info.chanp.dl c=0x08; // A requested data of 8 bytes
T IRM_ Acquerir_FC AN.ident.extend.identificateur.ident=0x00840000;

The response frame following the IRM includes associated 8 byte's data (doc MCP25050 p22) :
- Rank 0 Byte (datg[0])— IOINTFL value — not useful in our case
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- Rank 1 Byte (datg[1])— GPIO value — Vadue of logic Input / outputs
- Rank 2 Byte (data[2])— ANOH value — 8 bits MSB conversion analog input O
- Rank 3 Byte (datg]3])— AN1H value — 8 bits MSB conversion analog input 1

- Rank 4 Byte (data/4])— AN10H value — 2 times 2 bits LSB conversion analog input. 1 and O
The other 3 bytes are not useful in our application.
The result of conversion is 10 bits:

- for ANO result (potentiometer) d9d8 d7 d6 d5 d4 d3d2 || d1do - - - - -
ANOH ->data[2] ANI0H -> data[4]

- for AN1 resuilt (sensor) d9d8d7d6d5d4d3d2 || - - - - dldo - -
AN1H ->data[3] ANI10H -> data[4]

7.2.2 Flowchart step n°1

Start
[nitialization :
_ Defineidentification element frames| Wetest if the
module. module replys well

- Start initialization function of the
at ATON SYSTEMS

- Send frameto configurethel /O
- Send frames" IM" to configure" P
- Send frames" IM" to configuret
- Send frame" IM" tovalidate the
: : - Send frame" IM" torotatein the
i Beginningofthe ! - Initializethe variables' statg
i main loop e

Y

Send remote frame (IRM)
to acquire the conversion resul

If a messa 2STe Increase _){ If exceeded
"Time-out Counter "

|

Display " Theresponseto |IRM Display " The module

Recover theresult of A->D c0 isnot correct” doesn’t response”
¢ Dispaly thereceived frame
Rebuild the data on 10 bits \Ir ¢
¢ Stop Stop

- Send IM to change the motor speed
- Wait for theresponse

&

Increase the counter to display

v

If number isreached >O

Display the values

End of the main
. loop

Y
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7.2.3 "C" Program step n°1

R Y

* Experiment on EID210 / CAN Network — V.M D (Miltiplexed Didactic Vehicle)

Hok ok kkk ko kkkk ok ko k ok kk ok ko k ok ok ok ok ko ko k ok ok ko k ok kkk ko k ok ok k k ko k ok k ko ko k ok k ok ko ko k ok ko k ok kk ok k ko k %k k&

* EXPERI MENT N°7 : THE W NDSH ELD W PER BLADE SPEED CONTRCL

SPECI FI CATI ONs -

Kkkkkkhkkhkhkkkkkkkkkk

" Servo-systent nodul e

the input image speed

* ok ok kK Kk ok F

File Name: CAN_VND TP7_1.C

Kk Kk kkkkkkkkkkkkkkx

B T TR ey

/1 Declaration of included files
#i ncl ude <stdio. h>

#i ncl ude" Struct ures_Donnees. h"

#i ncl ude"cpu_reg. h"

#include "ei d210_reg. h"

#i ncl ude "CAN_vnd. h"

/1 Declaration of various frames of conmunication

Di spl ay the conversion result

Step 1: Vary the speed of the nmptor with the potentionmeter inplanted by the

of the potentioneter input as well

Tranme Trane_Recue; // For the frame that has just been received by the controller

/1 Frames of type "IM (Input Message -> Command frane)

Trame T_| M Asservi ssenment; /1 For the order of the notor

Trame T_| RM Acqui sition_FC_ AN,
/1 Declaration of variables

/1 For various indicators (binary variables)
union byte_bits Indicateurs; // Bit Structures
#define | _Sens_Rotation |ndicateurs.bit.b0
#define | _Attente_Reponse_| RM I ndi cateurs. bit.bl
#define | _Message_Pb_Affiche Indicateurs.bit.b2
/1 For the conversion results

unsi gned short S_Mesure_Vitesse, S Val _Pot, S Tenp;
unsi gned char ANOH, AN1H, AN10L;

11
/1 MAIN FUNCTI ON
11
mai n()

/1 I NITI ALI ZATI ON
/

/1 Declaration of |ocal variables in the main function

/1 Different counters

unsi gned int Cptr_Affichage, Cptr_Ti neQut, Ct pr_Acquisition;
/1 Initilisation of the contoller board CAN network

I'nit_Aton_CAN();
/1 Clear the screen
clsscr();

/1 Initialization of different franes and sending to t
/1 The franmes of type "IM (Command frame ); ldentifi

M Asser vi ssenment . t rame_i nf o. r egi st r e=0x00;
Asservi ssenent . trane_i nf o. chanp. ext end=1;
Asservi ssenent . trame_i nf o. chanp. dl c=0x03;
Asservi ssenent . trane_i nfo. chanp. rtr=0;
Asservi ssenent.ident.extend.identificate

T
T_IM.
T_I M.
T_IM.
T_IM.
/ To set the Input / Qutput
ML
M.
ML

T_I M Asservi ssenent . dat a[ 0] =0x1F; 11 G
Asservi ssenent . dat a[ 1] =0OxEF;
Asservi ssenent . dat a[ 2] =0xE3;
/1 GP7=fs Input; GP6=fcd
/1 GP3=PWV2 CQut put; GP2
| _Message_Pb_Affi che=0;
do {Ecrire_Tranme(T_l M Asservi ssenen
Cpt r _Ti meCut =0;
do{ Cpt r _Ti meQut ++; }whi | e((Lir
i f(Cptr_Ti meCut==100)
{if(1_Message_Pb_Affiche=

T
T

{I _Message_Pb_Affi che=1;

got oxy( 2, 10);

Asservi ssenent ;

¥s (1/Odirection)
doc MCP25050 Page 16
af f ect ed

nput and O for output
GP4=Val i dI P Qut put;

put; GPO=ANO | nput;

first sent frame

as

/1l For the acquisition of the analog input and the limt switch

/Il W test if the nodule responds well

anme_Recue) ==0) &&( Cpt r _Ti meQut <100) ) ;

printf(" No response to the command frane in initialization \n");

printf(" Check whether the power supply 12Vis K \n");}}

}whi | e( Cpt r _Ti meQut ==100) ;
clsscr();
/1 To set outputs to O

T_I M Asservi ssenent . dat a[ 0] =0x1E; /| GPLAT Register address (I/O register)
T_I M Asservi ssenent . dat a[ 1] =0x1C; /1 Mask -> GP4,3,2 outputs are affected
T_I M Asser vi ssenent . dat a[ 2] =0x00; /'l Value -> the 3 output set to O

Ecrire_Trane(T_| M Asservi ssenment) ;

do{}whil e(Lire_Trame(&Trane_Recue)==0); // Wait for the response

/1 To set GP2 output by PWML

T_I M Asservi ssenent . dat a[ 0] =0x21; // T1CON Regi ster address
T_I M Asservi ssenent . dat a[ 1] =0xB3; // Mask -> only bit 7,5,4,1,0 affected
T_I M Asservi ssenent . dat a[ 2] =0x80; /1 Value -> TMRION=1; Prescal er1=1

Ecrire_Trane(T_| M Asservi ssenment) ;

do{}whi | e(Lire_Trame(&Trane_Recue)==0); //Wait for the response

/1 To set PWML output signal frequency

T_I M Asser vi ssenent . dat a[ 0] =0x23; /1 PRl Register address

T_I M Asservi ssenent . dat a[ 1] =0xFF; /1l Mask -> all
T_I M Asservi ssenent . dat a[ 2] =0xFF; /'l Value ->

Ecrire_Trame(T_| M Asservi ssenent) ;

bits are affected
PR1=255

do{}whil e(Lire_Trame(&Trane_Recue)==0); // Wait for the response

/1 To initialize PWL cyclic duty to O

T_I M Asservi ssenent . dat a[ 0] =0x25; /1 PWMLDC Regi ster
T_I M Asservi ssenent . dat a[ 1] =0OxFF; /1l Mask -> all

T_I M Asser vi ssenent . dat a[ 2] =100; /'l Value ->
Ecrire_Tranme(T_| M Asservi ssenent) ;

addr ess

bits are affected
PWMLDC=0

do{}whi |l e(Lire_Trame(&Trane_Recue)==0); // Wait for the response

/1 To validate the power circuit

T_I M Asservi ssenent . dat a[ 0] =0Ox1E; /| GPLAT Regi ster

address (1/0O Register)
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T_I M Asservi ssenent . dat a[ 1] =0x10; /1 Mask -> GP4 (ValidlP) output is affected
T_I M Asservi ssenent . dat a[ 2] =0x10; /1 Value -> ValidlP=1

Ecrire_Trane(T_| M Asservi ssenment) ;

do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response

/1 To start the conversion Ana -> Dig

T_I M Asservi ssenent . dat a[ 0] =0x2A; // ADCONO Regi ster address
T_I M Asservi ssenent . dat a[ 1] =0xFO0; /1l Mask -> bits 7..4 affected
T_I M Asservi ssenent . dat a[ 2] =0x80; /1 Value -> ADON=1 and "prescaler rate"=1:32

Ecrire_Trane(T_| M Asservi ssenment) ;
do{}whi |l e(Lire_Trame(&Trane_Recue)==0); // Wait for the response
/1 To define the nobde of conversion

T_I M Asservi ssenent . dat a[ 0] =0x2B; // ADCON1 Regi ster address
T_I M Asservi ssenent . dat a[ 1] =0xFF; /1l Mask -> all bits are affected
T_I M Asser vi ssenent . dat a[ 2] =0x0C; /'l Value -> see doc MCP25050 page 36

Ecrire_Trane(T_| M Asservi ssenment) ;

do{}whi |l e(Lire_Trame(&Trane_Recue)==0); // Wait for the response

/1 To acquire the conversion A -> Dresults and the limt switch

/1 Frame of type "IRM (renote frane): ldentification data

T_I RM Acqui sition_FC_AN. trame_i nfo.registre=0x00;

T_I RM_Acqui si ti on_FC_AN. trame_i nf o. chanp. ext end=1;

T_I RM_Acqui si tion_FC _AN. trame_i nf o. chanp. dl c=0x08; // Ask for the values of 8 registers
T_I RM_Acqui sition_FC_AN.trame_i nfo.chanmp.rtr=1;

T_I RM Acqui sition_FC AN.ident.extend.identificateur.ident=Ident_T_| RMB_Asservissenent; //
Cptr _Affi chage=0;

Ct pr _Acqui si ti on=0;

/1 To display the title

gotoxy(1,2);

printf(" EXPERI MENT N°7_1: THE W NDSHI ELD W PER BLADE SPEED CONTROL  \n");

DI T (7 %% 5% %566k X oK%K XK KKK KKK KKK KKK KKK KK KRR KRR KRR\ )
printf(" - Acting on the potentioneter on Servo-systemboard \n");
printf(" - In open-loop (Wthout the speed measurenent) \n");

PP MEF (" %% %0 ok ok xRk kKKK AR A KKK KKK KRR AR KK AR K AR AA |

/1 MAIN LOOP
[ REEEE R R R R KRR KRR Rk R
whi | e(1)
{Ctpr_Acqui si tion++;
if(Ctpr_Acquisition==10)
{Ct pr_Acqui si ti on=0;
/1 Acquire the conversion results
Ecrire_Trame(T_I RM Acquisition_FC AN); // Demand a readi ng
Cpt r _Ti meCut =0;
do{ Cpt r _Ti meQut ++; } whi | e( (Li re_Tr ame( &Tr ame_Recue) ==0) &
i f (Cptr_Ti meQut ==20000)
{cl sscr(), gotoxy(2,10);

imt switch and the anal og conversion

printf(" Reload the program and resta
do{}while(1);} // Stop

el se {if(Trane_Recue.ident.extend.identificate ’ 'servi ssenment )
/1 1f the identifier is cg

PB speed neasur ement
he LSB AN1 et ANO

AN1OL =Trane_Recue. dat
I/ Deal with the data
S Val _Pot =(unsi gned shd
S Val _Pot=S Val _Pg

S Tenp=(unsi gne

ts

//Transfer with the cast

ed 2 bits to the left

/1 To recover only 2 bits AD1 and ADO

S Val _| > g

S Mesure_ Vite H; //Transfer with the cast

S | b /1 Shifted 2 bits to the left

S K /1 To recover only 2 bits ADL and ADO

S | esse| (S_Tenp>>6) ;

T_I /1 PWMLDC Regi ster address (Load command speed)
T ; /1 Value -> Conmand speed

Ecri

dof{} 3 &Trane_Recue) ==0); // Wit for the response

}} /1 End i on and processing

Cptr _Affi chage++;
if(Cptr_Affichage==1000)
{Cptr_Affichage=0;
Cptr _Affi chage=0;
gotoxy(1, 10);

printf(" Value of Potentioneter input: \n");
printf(" Value of the notor Command \n");
printf(" Value of speed Measurenent input: \n");

/'l Display the anmouts
got oxy(1, 10);
printf(" Value of Potentioneter input: %\ n",S Val_Pot);
printf(" Value of the notor Command: % \n", ANOH);
printf(" Value of speed Measurenment input: %l\n",S Mesure_Vitesse);}
} /1 End of the main |oop
} /1 End of the main function
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7.3 Solution step n°2

7.3.1 Analysis step n°2

Principle:

In the case of controlling the motor speed in proportional mode, the control variable isafunction of the gap

noted "&" (¢ = speed instruction — speed measure).

For the program, the speed order will be the conversion result of potentiometer voltage applied to the analog
ANO (GPO) input and speed measurement, the conversion result of the F/ U converter output applied on the
ANL1 (GPY) input. (It will be adigital regulator, so it should be sampled).

Regulator
Motor control
eed (Output regulator) W
ifder "oy + /_\Gap €| corrector "gen Process Speed "N
Kp (Interface + motor
\“ + reductor)
Speed

Measure "Mv" Sensor

In the case of regulation by proportional action, Sr will b (g S Kp (Cv, Mv).

The calculation for aregular timeinterval is called "sa o8 [ted "Te".
The coefficient Kp will be considered in the program a ' gy

the fractional block: Kp = 0x10 -> value = 1; Kp = 20h -
Kp = 0x08 -> value = 0.5, Kp = 0x04 -> value = 0.25,
Ultimately Kp iswithin the range: 0 < 15.9375 <

Supplementary declarations of step n°1
Carry out the sampling period:

It is possible to use the capability of MCP2og : Poontaneously and after aregular time
interval, aframe "Read A / D Regs' contai g [a' isthe conversion results (doc MCP25050 page
22).
Thisrequiresinitializing the " Schedul gg
Thisrequiresinitializing, by frames
See in EX 5 Chapter "analysig

function (doc MCP25050 page 24).
CON" and "IOINTEN" registers.
_IM_Asservissement” frames.

Phding frames by "'sequencer™)

Jed into the "STON" register
; [/ STON Regi ster address

— To set the sampling peri
This frequency depends on

T_| M Asservi ssenent . dat a] &
(doc MCP25050 pl15) 104 + 10n + 1Cy = 2Cy
T_|I M Asservi ssenent . dat a[ 1] =% ; [/ Mask : all bits are affected
T | M Asservi ssenent . dat a[ 2] =0xD2; // Val ue: (see doc MCP25050 page 24).
b7 -> STEN =1 ->to activate the sequencer
b6 -> STMS = 1 -> for the frames with 8 bytes (contain the conversion results)
b5,B4 = 0 1 -> basic period = 16.4096. Tosc
b3..b0 = 0010 -> period nultiplier = 3
The quartz frequency located on the " Servo-system" board is equal to 16Mhz (Tosc = 1/16.10°), the period for

sending frames will equal to 16.4096.3/16.10°= 12 mS.

— To enable auto-conversion converters Ana -> Dig
It must initialize the register "IOINTEN" especially two bits corresponding to the two anal og inputs used in
this application.
T | M Asservi ssenent . dat a[ 0] =0x1C; // 1O NTEN Regi ster address
(doc MCP25050 p15) 00y + shift = 00y + 1CGi= 1C4
T | M Asservi ssenent. data] 1] =0x03; // Mask : only the bit 0 and 1 are affected

T_| M Asservi ssenent . dat a[ 2] =0x03; // Val ue: (see doc MCP25050 page 27).
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7.3.2 Flowchart step n°2

Beginning of the
main loop

Start
Initialization
- Defineidentification element framesIM "for " Servo-system "
module.

- Start initialization function of the CAN/PC104 interface board
at ATON SYSTEMS

- Send frameto configurethel /O

- Send frames" IM" to configure" PWM 1" output
- Send frames" IM" to configure the analog inputs
- Send frames" IM" to configure the sequencer

- Send frame" IM" to validate the power

- Send frame" IM" torotatein theright sde

- Initializethe variables state

A

The messages
received and sent by
the " Servo" module
automatically

1

If theidentifier iscorrect

v

Recover the conversion results Ana->Dig

. S S rame
v

Reconstitute theinstruction and the 10-bit

Display " The module
doesn’t response”

v

Calculate gap= instruction - measure

¥

-> |t isthe motor con

v

- Send IM to change the motor speed
- Wait for theresponse

&
<

v

Stop

\4

Increase the counter to display

v

If number isreached >O

v

Display the values

End of the main
loop
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7.3.3 "C" Program step n°2

R e

* Experiment on EID210 / CAN Network — V.M D (Miltiplexed Didactic Vehicle)
e

* EXPERI MENT N°7_2: THE W NDSH ELD W PER BLADE SPEED CONTRCL
*

* SPECI FI CATI ONS :
* Step 2: Vary the speed of the notor with the potentioneter inplanted by the
" Servo-systent nodul e
The notor control is a closed-loop with a proportional corrector
Command = Kp*Gap = Kp * (Instruction - Measure)

File Name : CAN VMD TP7_2.C

Kk kkkkkkkkkkkkkkkk ok

*

* ok ok kK

Hok ok kkk ko kkkkk ko kk kk ok k ok k ok ok ok ok k ok k ok ok ko k ok kk k ok ok ko k ok ok ko ko k ko ko k ok k ok ok ko ko k ok kk ok k ok k ok ok k ok k ok k ok kk ok k ok kkkk ok k k &

/1 Declaration of included files
#incl ude <stdio. h>

#i ncl ude" Struct ures_Donnees. h"

#i ncl ude"cpu_reg. h"

#i ncl ude "ei d210_reg. h"

#include "CAN_vnd. h"

/1 Declaration of various franes of communication

Trame Tranme_Recue; // For the frane that has just been received by the controller

/1 Frames of type "IM (Input Message -> Command frane)

Tranme T_| M Asservi ssenent; /'l For the order of the notor

Trame T_| RM Acqui sition_FC_ AN, /1l For the acquisition of the analog input and the limt switch

/1 Declaration of variables

/1 For various indicators (binary variables)

union byte_bits Indicateurs; // Bit Structures

#define | _Sens_Rotation Indicateurs.bit.b0

#define | _Attente_Reponse_| RM I ndicateurs.bit.bl

#define | _Message_Pb_Affiche Indicateurs.bit.b2

/1 For the conversion results

unsi gned short S Mesure_Vitesse, S Consigne, S_Tenp;

unsi gned char ANOH, AN1H, AN10L;

/1 For speed regul ator

int Ecart, Resultat_Cal cul ;

unsi gned char Cde_Mbteur;

/1 Declaration of the constant of the regul ator

#define Kp 6 /1 Proportional action coefficient -> This nust be a ¥
/lreal value Kp/16 = 6/16

11
/1 MAI'N FUNCTI ON
11
mai n()

{

/1 I NITI ALI ZATI ONS
[
/1 Declaration of local variables in the main function
/1 Different counters

unsi gned int Cptr_Affichage, Cptr_Ti meQut, Ct pr_Acqui si t
/1 Initilization of the contoller board CAN network
I'nit_Aton_CAN();

/1 Cear the screen

clsscr();

/1 Initialization of different franes and sending
/1 The frames of type "IM (Command frane); |dg

T_I M Asservi ssenent . trane_i nfo. regi st re=0x00;

T_I M Asservi ssenent . tranme_i nf o. chanp. ext end

T_I M Asservi ssenent . trane_i nf o. chanp,

T_I M Asservi ssenent . trane_i nf o. chal

T_I M Asservi ssenent . ident.extend.i 1 . ' T_I M Asservi ssenent ;

/1 To set the Input/CQutput

T_I M Asservi ssenent . dat a[ 0] =0x1F; address (1/0O direction)
/1 doc MCP25050 Page 16

T_I M Asservi ssenent . dat a[ 1] =OxEF; it 7 not affected

T_I M Asservi ssenent . dat a[ 2] =0xE3; 1 for input and O for output

Il GP7=fs Input; GP6=fcg | nputg nput; GP4=ValidlP Qutput;
/1 GP3=PWV2 CQut put; GP2=PWML Qu AN1 | nput; GPO=ANO | nput;
| _Message_Pb_Affi che=0;
do {Ecrire_Trame(T_| M Asservissenent); // It's the first sent frane
Cpt r _Ti meCut =0; /Il W test if the nodule responds well
do{ Cpt r _Ti meCQut ++; }whi | e( (Li re_Tranme( &Tr ane_Recue) ==0) &&( Cpt r _Ti meQut <500)) ;
i f(Cptr_Ti meCut==500)
{if(1_Message_Pb_Affiche==0)
{I _Message_Pb_Affiche=1;
got oxy( 2, 10);
printf(" No response to the command frane in initialization \n");
printf(" Check whether the power supply 12Vis OK\n");}}
}whi | e( Cpt r _Ti meQut ==500) ;

clsscr();

/1 To set outputs to O

T_I M Asservi ssenent . dat a[ 0] =0x1E; /| GPLAT register address (I/O register)
T_I M Asservi ssenent . dat a[ 1] =0x1C; /'l Mask -> GP4,3,2 outputs are affected
T_I M Asservi ssenent . dat a[ 2] =0x00; /1 Value -> the 3 outputs set to O

Ecrire_Trane(T_| M Asservi ssenment) ;
do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response
/1 To set GP2 output by PWML

T_I M Asservi ssenent . dat a[ 0] =0x21; // T1CON regi ster address
T_I M Asservi ssenent . dat a[ 1] =0xB3; /1 Mask -> only bit 7,5,4,1,0 affected
T_I M Asservi ssenent . dat a[ 2] =0x80; /1 Value -> TMRION=1; Prescal er1=1

Ecrire_Trane(T_| M Asservi ssenment);
do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response
/1 To set PWML output signal frequency

T_I M Asservi ssenent . dat a[ 0] =0x23; /1 PRL register address
T_I M Asservi ssenent . dat a[ 1] =0xFF; /1 Mask -> all bits are affected
T_I M Asservi ssenent . dat a[ 2] =0xFF; /'l Value -> PR1=255

Ecrire_Trane(T_| M Asservi ssenment) ;

do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response

/1 To initialize PWL cyclic duty to O

T_I M Asservi ssenent . dat a[ 0] =0x25; /1 PWMLDC regi ster address

T_I M Asservi ssenent . dat a[ 1] =0xFF; /1l Mask -> all bits are affected
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T_I M Asser vi ssenent . dat a[ 2] =100; /1 Value -> PWILDC=0
Ecrire_Trame(T_I M Asservi ssenent);

do{}whi |l e(Lire_Trame(&Trane_Recue)==0); // Wait for the response
/1 To validate the power circuit

T_I M Asservi ssenent . dat a[ 0] =0Ox1E; /| GPLAT register address (I/O register)
T_I M Asservi ssenent . dat a[ 1] =0x10; /1 Mask -> GP4 (ValidlP) output is affected
T_I M Asservi ssenent . dat a[ 2] =0x10; /1 Val ue-> ValidlP=1

Ecrire_Trame(T_I M Asservi ssenent);
do{}whil e(Lire_Trame(&Trane_Recue)==0); // Wait for the response
/1 To start the conversion Ana -> Dig

T_I M Asservi ssenent . dat a[ 0] =0x2A; /1 ADCONO register address
T_I M Asservi ssenent . dat a[ 1] =0xFO0; I/ Mask -> bits 7..4 affected
T_I M Asservi ssenent . dat a[ 2] =0x80; // Value -> ADON=1 and "prescal er rate"=1:32

Ecrire_Trame(T_I M Asservi ssenent);
do{}whi |l e(Lire_Trame(&Trane_Recue)==0); // Wait for the response
/1 To define the node of conversion

T_I M Asservi ssenent . dat a[ 0] =0x2B; /1 ADCONL register address
T_I M Asservi ssenent . dat a[ 1] =0xFF; /1 Mask -> all bits are affected
T_I M Asservi ssenent . dat a[ 2] =0x0C; /1l Value -> see doc MCP25050 page 36

Ecrire_Trame(T_I M Asservi ssenent);
do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response
/1 To validate the sequencer

T_I M Asser vi ssenent . dat a[ 0] =0x2C; /1 STON register address
T_I M Asservi ssenent . dat a[ 1] =0xFF; /1 Mask -> all bits are affected
T_I M Asservi ssenent . dat a[ 2] =0xD2; /1l Value -> see doc MCP25050 page 24

Ecrire_Trame(T_I M Asservi ssenent);
do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response
/1 To validate the sequencing of analog inputs 0 and 1

T_I M Asser vi ssenent . dat a[ 0] =0x2C; /1 STON register address
T_I M Asservi ssenent . dat a[ 1] =0x03; /1 Mask -> all bits are affected
T_I M Asservi ssenent . dat a[ 2] =0x03; /1l Value -> see doc MCP25050 page 24

Ecrire_Trame(T_| M Asservi ssement);

do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response

/1 For future frames IMin the nmain | oop (Conmand Mot or)

T_I M Asservi ssenent . dat a[ 1] =0xFF; /1l Mask -> all bits are affecteg
/1 To acquire the conversion A -> Dresults and the limt switch
/1 Frame of type "IRM' (renote frane): ldentification data

RM Acqui si ti on_FC_AN. trane_i nfo. regi stre=0x00;

RM Acqui si ti on_FC_AN. trane_i nf o. chanp. ext end=1;

RM Acqui si ti on_FC_AN. trane_i nfo. chanp. dl c=0x08; // Ask for the val ué
RM Acqui si ti on_FC_AN. trane_i nfo. chanp.rtr=1;

T_I RM Acqui sition_FC AN.ident.extend.identificateur.ident=Ident_T_ | g
Cptr _Affi chage=0;

Ct pr _Acqui si ti on=0;

Cptr _Ti neQut =0;

/1 To display the title

gotoxy(1, 2);

printf(" EXPER MENT N°7_2: THE W NDSHI ELD W PER BLADE SPhis
PEE ML (7 %% %%tk otk %KX KKK KKK X KX R X
printf(" - Acting on the potentioneter on servo-syst
printf(" - In closed-1oop on proportional node Sr = \n");

PEINEE (" %% 5K KR KR KA KA KA KA KA KA KA KR KA KKK KKK KK KKK KKK KX T

T_I
T_I
T_I
T_I

/1 MAIN LOOP
[ REEEE R R KRR KRR KRR kR
whi | e(1)
{/1 A frane showing the status is recej
/'l Function 'Test manager' of 'Ser
if(Lire_Trane(&Trame_Recue)!=1) //
{Cptr _Ti meQut ++;

activated
as not arrived ?

on results for along tine \n");
and restart it \n");

el se {Cptr_Ti meQut =0;
i f(Trame_Recue. Wt ficateur.ident==Ident_T_OB_Asservi ssenent)
11 i s correcte
{ ANOH a[2]; // Recover MSB Voltage potentioneter
AN1H =Tr anme Y /'l Recover MSB speed neasur enent
AN1OL =Trane_ROQE. data[4]; // Recover the LSB, ANl and ANO
/1 Deal with the data and restore results
S Consi gne=(unsi gned short) (ANOH) ; //Transfer with the cast
S Consi gne=S_Consi gne<<2; /Il Shifted 2 bits to the left
S_Tenp=(unsi gned short) (AN10L&Xx0C); // To recover only 2 bits ADl and ADO
S Consi gne=S_Consi gne| (S_Tenp>>2);
S Mesure_Vitesse=(unsigned short) (AN1H); /1 Transfer with the cast
S Mesure_Vitesse=S_Mesure_Vitesse<<2; // Shifted 2 bits to the left
S Tenp=(unsi gned short) (AN1OL&XxC0); // To recover only 2 bits ADL and ADO
S Mesure_Vitesse=S Mesure_Vitesse| (S_Tenp>>6);
/1 Calcul ate the command neasure
Ecart = S Consigne - S Mesure_Vitesse;
Resul tat _Cal cul = (Kp*Ecart)>>4;
i f (Resul tat_Cal cul >255) Resul t at _Cal cul =255;
i f (Resul tat_Cal cul <0) Resul t at _Cal cul =0;
Cde_Mbot eur =(unsi gned char) (Resul tat_Cal cul );
T_I M Asservi ssenent . dat a[ 0] =0x25; /1 PWMLDC register address (|oad speed conmand)
T_I M Asservi ssenent . dat a[ 2] =Cde_Mt eur ; /1 Value -> Speed command
Ecrire_Trame(T_I M Asservi ssenent);
do{}whil e(Lire_Tranme(&Tranme_Recue)==0); // Wait for the response
}} /1 End of acquisition and processing
Cptr_Affichage++;
if(Cptr_Affichage==5000)
{Cptr_Affichage=0;
gotoxy(1,12);
printf(" Value of instruction input: %\ n",S Consigne);
printf(" Value of speed neasure input: %l\n",S Mesure_Vitesse);
printf(" Gap = Instruction - Measure: %\ n", Ecart);
printf(" Value of the notor command: %\ n", Cde_Mteur);
printf(" W nust verify the relationship:\n");
printf(" Mdtor command = (Kp*Gap)/16 with Kp= %\ n", Kp);}
} /1 End of the nain |oop
} // End of the main function
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7.4 Solution step n°3

7.4.1 Analysis step n°3
Principle:
In the case of controlling the motor speed proportiona + integral mode, the control variable is afunction of the
gap noted "&" (e = speed instruction — speed measure) at a sampling instant but also the gap at the previous
sampling instant, depending on the relationship of the following recursion:
-integral action: Sn=Kj.en+ Sn1
with - S integral actionvaluet = n.Te (Tesampling period)
- Snintegral actionvaluet = (n-1).Te (to the previous sampling)
- K coefficient of integral action
- en Gapt=n.Te (Tesampling period)
-Globa : Sm=Kp.(Snten)

Remark:

- Accordingtothe" S " expression ,at each sampling interval, this variable increases the value of

KI. e n(ltisaconstant. If ¢ nisaconstant ¢ n — theintegral of a constant isafunction( ¢ nx + ¢)).

- If the instruction is a constant, integral action requires the term (Sigmalstate) € n = 0. This causes that the
signal measurement becomes equal to the reference signal. The { of closed-loop transfer (Output /

Instruction) becomes equal to the inverse of the transfer gaeffig sor (Measure/ Output).

- No matter what reason it is, the integral action cannoj , ® w" hsure serial in default, speed
instruction too high ..). S » is forbidden to reach the prd : B thisreason, it must limit the S,
below Srmax / Kp = 255/Kp. \
The Kp and K coefficientswill be considered in the g
significant bits represent the fractional part: K=0x10
K=0x08 ->value=0,5; K=0x04 ->vaue=0,25; K
Ultimately Kpiswithintherange: 15,9375 <

Dle variable, but actually 4 least
K=20h ->value=2; efc..
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7.4.2 Part of Flowchart Step

n°3

\

Calculate gap =instruction -

Limit theintegral component

Update = Sin-1=Sn

v

Calculate theintegral component

¥

Calculate the overall component

¥

Limit the result between 0/255
-> |t isthe motor control

v

Calculate=Kp (instruction - measure)
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7.4.3 Part of Program Step n°3

{// A franme showing the status is received after a regular tine interval
/1 Function 'Test manager' of nobdul e 'Servo-system is activated
if(Lire_Trane(&Trame_Recue)!=1) // A frame of results has not arrived ?
{Cptr_Ti neQut ++;
i f (Cptr_Ti meQut ==10000)
{cl sscr(), gotoxy(2,10);
printf(" No frame of conversion results for a long tine \n");
printf(" Rel oad the programand restart it \n");
do{}while(1);}} // Stop
el se {Cptr_Ti neQut =0;

i f(Trame_Recue.ident.extend.identificateur.ident=Ident_T_ OB Asservissenment)
/11f the identifier is correcte
{ANOH =Tr ane_Recue. dat a[ 2] ; /1 Recover MSB Vol tage potentioneter
AN1H =Tranme_Recue.data[3]; // Recover MSB speed neasurenent
AN1OL =Trane_Recue.data[4]; // Recover the LSB, ANl and ANO
/1 Deal with the data and restore results
S _Consi gne=(unsi gned short) (ANOH) ; //Transfer with the cast
S _Consi gne=S_Consi gne<<2; /1 Shifted 2 bits to the left
S Tenp=(unsi gned short) (AN10L&Xx0C); // To recover only 2 bits ADL and

ADO
S Consi gne=S_Consi gne| (S_Tenp>>2);
S Mesure_Vitesse=(unsigned short) (AN1H); //Transfer with the cast
S Mesure_Vitesse=S_Mesure_Vitesse<<2; // Shifted 2 bits to the left
S Tenp=(unsi gned short) (AN1OL&XxC0); // To recover only 2 bits ADl and
ADO

asse| (S_Tenp>>6) ;
esse;
o calculate the integral

S Mesure_Vitesse=S Mes
Ecart = S_Consigne - 4
Sln = Kl *Ecart;

/1 Add the previous val ue
/1 Limt the value of the integral
y_nax;

/1 Update the stored val ue
Kp* (Ecart +Sl n);
Resul t at _Cal cul >>4;

// To limt the accepted val ue

/1 By the notor command

et _Cal cul =0;

N (Resultat_Calcul);
t al 0] =0x25; /1 PWMLDC regi ster address
t a[ 2] =Cde_not eur; // Value -> Speed Conmand
rvi ssement);

&Trame_Recue)==0); // wait for the response




Document Reference: EID050 041

8 EXPERIMENT N°8 : THE WINDSHIELD WIPER SYSTEM
CONTROL

8.1 Topic
Purpose:
- Develop areal time application (with a speed control) defined by a specification.
- Try different control modes (open-loop, closed-loop) of a controllable analog system
driven by CAN network.
- Carry out different types of digital controller (proportional action and integral action)
Specifications:: After aregular timeinterval, we can know its status by the module on which is

connected the wiper stalk.

According to the state of the wi
position 1, position 2, etg

e control the motor (intermittent,

- Thedifferent commai®
displayed individualy,

PC Micro Computer using Windows ® 95 ¢
Software: Editor -Assembler-Debugge
If programming in C, GNU; C/ C + A
Processor board 16/32 bit 682g2 mi end its software environment
(Editor-Cross Assembl er-Jig#
CAN PC/104 Network boa
- lelectronic "servo-sy Q@ e Ref : EID052001
- The operative block of thSg
- 1éelectronic module "8 inp . EID050001.
- (If necessary) 1 wiper stalk Ref: EID057001
USB connection cable, or if not available use RS232 cable, Ref: EGD000003
AC/ AC Power source 8V 1A Ref: EGD000001
12V Power source supply for the CAN modules (network "energy™)

Time : 4 hours

Page: 55/77



d.‘id%ab

Practical Works  CAN Network - V.M.D. (Multiplexed Didactic Vehicle)

8.2 Solution

8.2.1 Analysis

Principle:

In this experiment the CAN network is made (besides the controller card, two modules) of:

- a"Servo-system" module on which is connected the motor and the sensors at the limit switch
- a"8inputs' module which is possibly connected awiper stalk

The requested cycle leads to the states diagram as the following:

fcd AND (Posl OR
PQgs2)

Right
Rotation

Init with
right
rotation

fcd — Right activated limit switch

fcg — Left activated limit switch Left
Posl — Wiper stalk in position 1 Rotation
Posl — Wiper stalk in position 2

Authorization
of thecycle

Remarks:

- In both states, "L eft Rotation” and "Right Rotation'ghe epends on the wiper stalk position: Position
1 or intermittent — low speed, Position 2 — higasaaeN

- If the wiper stalk isin the "Intermittent” pos egularly the variable " Authorization cycle"
to 1. It recoversto O by the activation of "L g8 . AFCe time interval between two activation
"Authorization cycle" depends on the posi stalk wheel.

Configuration and control Frame : r vo-system module - Idem TP5

Acquisition frames (type" | RM") ‘ Wt ch of the servo-system module - Idem TP6

Configuration frames (" |

Theidentifier definedin C

boardis: 0x0588000

- Definition of structured v}
Trame T_I M Commpdo_EG

- Definition of the different e emeNg®r the "T_| M Asser vi sserment " structured variable
T_|I M Commpdo_EG tranme_i nfo.regi ster=0x00; // Al bits are initialized to O
T_ I M Commobdo_EG trane_i nfo. chanp. extend=1; // Work in extended node

T_I M Commpdo_EG trane_i nf o. chanp. dl c=0x03; //There will be a 3 bytes data
T_I M Commbdo_EG. i dent. extend. identificateur.ident=0x05880000;

br the "Tr ane™ model:

— Enable and configure the conversion from Analog to Digital
According to the technical manual MCP25050 circuit (pages 34 to 37) :
Initialize the ADCONO register
T_ I M Conmmpdo_EG. dat a[ 0] =0x2A; // ADCONO regi ster address
(doc MCP25050 pl15) OEx+ shift = OBy + 1Gi= 2A4
T_IM_ Commopdo_EG data[ 1] =0xFO; // Mask : only the bit 7 is affected
T_IM_ Conmpdo_EG dat a[ 2] =0x80; // Val ue: ADON=1 -> Activation of the converter
and "prescaler rate" = 1:32
Aswell as ADCONL1 register.
T I M Commpdo_EG dat a[ 0] =0x2B; // ADCONL regi ster address
(doc MCP25050 p15) OFy+ shift = OEq+ 1Gi= 2By
T_IM_ Conmpdo_EG data[ 1] =OxFF; // Mask: all 8 bits are affected
T_IM_ Conmpdo_EG dat a[ 2] =OxCE; // Val ue: (doc MCP25050 p36)
b7=ADCS1=0; b6=ADCS0=0 — Frequency Fosc/?2
b5=VCFGL=0; b4=VCF@=0 — Range of input voltage 0/+5V
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PCFG3:PCFG0=1110 — Converting the analog input 0 ( on GPQ)
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Acquisition frames (type" IRM" Input Request M essage) of thewiper stalk state:
Theidentifier defined in Chapter 1, for an "IRM"; sent to the " wiper stalk " board is:
0x05840000

- Definition of structured variables under the "Tr ane" model:

Trame T_I RM Etat _Commodo_EG I/ Frame appointed for enquiry of the 8E module to acquire the status of the wiper
stalk.

- Access and definition of the different elements of the" Lecture FC " structured variable
T IRM_ Etat_Compdo_EG tranme_info.regi ster=0x00; // Al bits are initialized to 0
T IRM_Etat_Comopdo_EG trane_i nfo. chanp. extend=1; // Work in extended node
T_IRM_ Etat_Comodo_EG tranme_i nf o. chanp. dl c=0x08;

/1 There will be a 8 bytes data
T_IRM_Etat_Comopdo_EG i dent.extend.identificateur.ident=0x05840000;

In response to this query frame, we recover the logic states in the rank 1 data and the
conversion result of the wheel position in the rank 2 data.

8.2.2 Flowchart

Start

I nitialization

- Start initialization function of the CAN/PC104 interface bog

For the " servo-system™ module on which is connected the motor
- Defineidentification element frames" IM" for " Servo-syst
- Send frameto configurethel / O of the" Servo-system"
- Send frames" IM" to configure" PWM1" output
- Send frames" IM" to configure" PWM?2" output

"
9§

limit switch

For the " 8 inputs’ module on which is connected

wiper stalk

To set thethe brush at th
- Send frames to acquir
- Wait for theresponse
- Recover the status at thS

If right limit

|

- Send frameto set the motor towardsright to low speed

\ 4

- Send framesto acquirethe states at the limit switch €———
- Wait for theresponse

- Recover the status at the limit switch

I right limit switch activated ~>O——>

- Send framesto stop the motor
- Wait for theresponse

Initialize the variables of the state

A

Display thetitle of the experiment

Initialization of the time base
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Beginning of the main loop

€
<€
y

Examine the" Servo-system" module (send IRM)
To know the states of limit switch

Increase
"Time-out Counter "

e S0

If theidentifier iscorrect >O—)

¥

Recover the states of limit switch

e

Display " The module doesn’t
response

L€
Examinethe" Wiper stalk" module (send IRM) to

know its states

If a message wasr eceived >o_)

Increase
" Time-out Counter "

¥

Recover the states of the contact to the wiper stalk

’

Recover the analog result (wheel position)

If theidentifier iscorrect >O—)

¥
Stop
_,{ If exceeded >O—)I
_l_

Display " The module doesn’t
response

Deal with the" Wiper stalk " data

7
If it'sthe" Stop"
¥

| If need to cycle
¥

Change state variables
Send IM to start Left Rotation

Wait for the response

he programmable timer of the
icrocontroller is activated.

If the wiper stalk is on the position
"Intermittent”, approval cycleis
reactivated after aregular time
interval in which the value depends on
the wheel position.

- The brush rotation speed depends on
the wiper stalk position:

Position 1 -> low speed

Position 2 -> high speed

| If " Right Rotation"
¥

||f right limit switch

\7

Y

If allow to cycle

I
v

V

Change statevariables

Wait for the response é':"']""” Send IM to start Left Rotation

Change state variables
Send IM to stop the motor

! Wait for the response

End of the main loop
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8.2.3 "C" Program

R e e T T

* Experinent on EID210 / CAN Network "V.M D (Miltiplexed Didactic Vehicle)

R R R R R R R T T s

* EXPERI MENT N°8: THE W NDSHI ELD W PER SYSTEM CONTROL

SPECI FI CATI ONS :
KA KA KA KKK KKK KA KA KA
We want to control the w ndshield w per by the wi per stalk
The function works |ike this:
- position 'stop'
- position 'intermttent' -> the brush swings back and forth separated with the
interval which is controlled by the wheel integrated in the w per stalk
- position 'one' -> the brush swings back and forth in | ow speed
- position 'two' -> the brush swings back and forth in high speed
In the node "intermittent', the tine interval between two beats is generated
by the ' programmmble delay ' integrated in the micro-controller
Di splay on the screen the diverse w per stalk inputs states.

File Name: CAN_VMD_TP8.C

Kk Kk kkkkkkkkkkkkkk k

P R S N A

R e R ey

/1 Declaration of included files
#i ncl ude <stdio. h>

#i ncl ude" Struct ures_Donnees. h"
#incl ude" cpu_reg. h"

#include "ei d210_reg. h"

#i ncl ude "CAN_vnd. h"

/1 Declaration of variables

/1 For various indicators (binary variables)
union byte_bits Indicateurs,FC, // Bits Structure
#define | _Autorise_Cycle Indicateurs. bit.b0 /1 Authorize to cycle
#define | _Intermttent Indicateurs.bit.bl

#define | _Message_Pb_Affiche Indicateurs.bit.b2

#define Etat_Arret Indicateurs.bit.b3 /1 Status "Stop t switch"
#define Etat_Rot_Droite Indicateurs.bit.b4 // Status "Brush 0O

#define Etat_Rot_Gauche | ndicateurs.bit.b5 /1 Status "Brush on

/1 For the limt switch
#define Etat_FC FC.valeur // For the group of state of the limt sw

#define fs FC bit.b7 I/ For over limt swtch
#define fcg FC. bit.b6 /1 For left limt switch
#define fcd FC. bit.b5 /1 For right limt swtch

/1 Declaration of various franes of communication
Trame Tranme_Recue; // For the frane that has just been received
/1 Frames of type "IM (Input Message -> Command frane)
Trame T_| M Asservi ssenent; /'l For the notor control
Trame T_| M Conmodo_EG /1 For the initial
/1 Frames type "IRM (Input Request Message -> renote frg
Trame T_| RM Acqui sition_FC /1 To acquire the status
Trame T_| RM Etat _Comopdo_EG /1 For the acg er Stk state
/1 Diverse varibles
unsi gned char Val eur _Anal ogi que, Cde_Vi t esse, Tenpo_Fi "1 rq, Conpt eur _Secondes;
/1 For the del ays
/1 Declaration of constants
#define Vitesse_Lente 60
#define Vitesse_Rapide 120
#defi ne Tenpol 2 /1 unit in secong
#define Tenpo2 4
#defi ne Tenpo3 6
#define Tenpo4 8
#defi ne Tenpo5 10
/1 Interruption function of "Tine
11
void irg_bt()
/1 Function runs every 10 nB
{if(l _Intermttent) // If the internmitten
{ Conpt eur _Passage_| r g++;
i f (Conpt eur _Passage_| rq==100) //
{ Conpt eur _Passage_| r q=0;
Conpt eur _Secondes++;
i f (Conpt eur _Secondes>=Tenpo_Fi n)
{ Conpt eur _Secondes=0;
| _Autorise_Cycle=1;}

on

One second has passed

1}
} // End of the interruption function

11
/1 MAIN FUNCTI ON
11
mai n()

/1 Declaration of local variables in the main function
int Cptr_Affichage=0, Cptr_Ti neQut;
/1 INITI ALI ZATI ONS

/1 To initialize the CAN industrial controller board
Init_Aton_CAN();

clsscr(); // Clear the screen

/1 he franes of type "IM (Command frame); Identification data

T_I M Asservi ssenent . trane_i nfo. regi stre=0x00;

T_I M Asservi ssenent . trane_i nf o. chanp. ext end=1;

T_I M Asservi ssenent. tranme_i nf o. chanp. dl c=0x03;

T_I M Asservi ssenent . trane_i nfo. chanp. rtr=0;

T_I M Asservi ssenent . ident.extend.identificateur.ident=Ident_T_|MAsservissement;

/1 To set the Input / Qutput

T_I M Asservi ssenent . dat a[ 0] =0x1F; /1 GPDDR register address (I1/0O direction)
// doc MCP25050 Page 16

T_I M Asservi ssenent . dat a[ 1] =OxEF; /1 Mask -> Bit 7 not affected

T_I M Asservi ssenent . dat a[ 2] =0xE3; Il Value -> 1 for input and O for output
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/1 GP7=fs Input; GP6=fcg | nput;GP5=fcd | nput; GP4=ValidlP Qutput;
/1 GP3=PW\2 CQut put; GP2=PWML Qut put; GP1=ANL | nput ; GPO=ANO | nput;

| _Message_Pb_Affi che=0;
do {Ecrire_Trame(T_| M Asservi ssenent); //
Cpt r _Ti meQut =0; 11/

It's the first sent frane
Servo-systeni -> W test if the nodul e response wel |

do{ Cpt r _Ti meQut ++; }whi | e((Li re_Trane(&Tranme_Recue) ==0) &&( Cpt r _Ti neCut <100) ) ;

i f (Cptr_Ti meQut ==100)

{if(l_Message_Pb_Affiche==0)
{I _Message_Pb_Affi che=1;
got oxy( 2, 10);

printf(" No response to the command frame in initialization \n");

printf(" Check whether the supply 12V is OK\n");}}

}whi |l e( Cptr_Ti meQut ==100) ;

clsscr(); // To clear the screen in case of the nessage display

/1 To set outputs to O

T_I M Asservi ssenent . dat a[ 0] =0Ox1E; 11
T_I M Asservi ssenent . dat a[ 1] =0x1C; I
T_I M Asservi ssenent . dat a[ 2] =0x00; 11

Ecrire_Tranme(T_| M Asservi ssenent);
do{}whi | e(Lire_Trame(&Trane_Recue)==0); //
/1 To set GP2 output by PWML

T_I M Asservi ssenent . dat a[ 0] =0x21; 11
T_I M Asservi ssenent . dat a[ 1] =0xB3; I
T_I M Asservi ssenent . dat a[ 2] =0x80; 11

Ecrire_Tranme(T_| M Asservi ssenent) ;
do{}whi | e(Lire_Trame(&Trane_Recue)==0); //
/1 To set PWML output signal frequency

T_I M Asservi ssenent . dat a[ 0] =0x23; 11
T_I M Asservi ssenent . dat a[ 1] =0xFF; I
T_I M Asservi ssenent . dat a[ 2] =0OxFF; I

Ecrire_Tranme(T_| M Asservi ssenent) ;
do{}whil e(Lire_Trane(&Tranme_Recue)==0); //
/1 To set GP3 output by PWeR

T_I M Asservi ssenent . dat a[ 0] =0x22; 11
T_I M Asservi ssenent . dat a[ 1] =0xB3; 11
T_I M Asservi ssenent . dat a[ 2] =0x80; 11

Ecrire_Tranme(T_| M Asservi ssenent) ;
do{}whil e(Lire_Trane(&Tranme_Recue)==0); //
/1 To set PWWR output signal frequency

T_I M Asservi ssenent . dat a[ 0] =0x24; 11
T_I M Asservi ssenent . dat a[ 1] =0OxFF; I
T_I M Asservi ssenent . dat a[ 2] =0xFF; I

Ecrire_Trane(T_| M Asservi ssenment) ;
do{}whil e(Lire_Trane(&Tranme_Recue)==0); //
/1 To initialize PWM cyclic duty to O

T_I M Asservi ssenent . dat a[ 0] =0x25; I/
T_I M Asservi ssenent . dat a[ 1] =0xFF; 11
T_I M Asservi ssenent . dat a[ 2] =0; 11

Ecrire_Trane(T_| M Asservi ssenment) ;
do{}whil e(Lire_Trane(&Tranme_Recue)==0); //
/1 To initialize PWR cyclic duty to O

T_I M Asservi ssenent . dat a[ 0] =0x26; I/
T_I M Asservi ssenent . dat a[ 1] =0xFF; 11
T_I M Asservi ssenent . dat a[ 2] =0; I/

Ecrire_Trane(T_| M Asservi ssenment) ;
do{}whil e(Lire_Trane(&Tranme_Recue)==0); //
/1 To validate the power circuit

T_I M Asservi ssenent . dat a[ 0] =0x1E; I/
T_I M Asservi ssenent . dat a[ 1] =0x10; 11
T_I M Asservi ssenent . dat a[ 2] =0x10; 11

Ecrire_Trane(T_| M Asservi ssenment) ;
do{}whil e(Lire_Trane(&Tranme_Recue)==0); //
/1 Mask for the future command I M
T_I M Asservi ssenent . dat a[ 1] =0xFF;

/1 To acquire the state of limt sw
/1 Frames type "IRM' (renote frang,
T_IRM Acqui sition_FC. trame_info.rd
T_IRM Acqui sition_FC trame_info.c
T_IRM Acquisition_FC. trame_info.c
T_IRM Acqui sition_FC. trame_i nfo.cheN

T_I RM_Acqui sition_FC. ident.extend. i d®

/1 To initialize the state "W per stal k"

/1 Frames type "IM (command frame): Identifi &

T_I M_Conmodo_EG. trame_i nf o. r egi st r e=0x00;

T_I M _Conmodo_EG. trame_i nf o. chanp. ext end=1;
T_I M Commodo_EG. trane_i nf o. chanp. dl c=0x03;
T_I M_Commodo_EG. trame_i nf o. chanp. rtr=0;
T_IM

/1 To activate the GP0 and GP7 as inputs
T_I M_Commodo_EG. dat a[ 0] =0x1F; 11
T_I M_Conmodo_EG. dat a[ 1] =0x7F; I
T_I M_Commodo_EG. dat a[ 2] =0x7F; 11

Ecrire_Trane(T_I| M Cormpdo_EQ) ;

do{}whi | e(Lire_Trame(&Trane_Recue)==0); //
/1 To start the conversion Ang -> Dig

T_I M_Commodo_EG. dat a[ 0] =0x2A; 11
T_I M_Conmodo_EG. dat a[ 1] =0xFO; I
T_I M_Commodo_EG. dat a[ 2] =0x80; // Val ue ->

Ecrire_Trane(T_I| M Cormpdo_EQ) ;

do{}whi | e(Lire_Trame(&Trane_Recue)==0); //
/1 To define the nobde of conversion

T_I M_Commodo_EG. dat a[ 0] =0x2B; 11
T_I M_Conmodo_EG. dat a[ 1] =0xFF; 11/
T_I M_Conmodo_EG. dat a[ 2] =Ox0E; // Val ue ->

Ecrire_Trane(T_I| M Cormpdo_EQ) ;

do{}whi | e(Lire_Trame(&Trane_Recue)==0); //

GPLAT register address (I/Oregister)
Mask -> GP4,3,2 outputs are affected
Value -> the 3 output set to O

Wait for the response

T1CON regi ster address

Mask -> only bit 7,5,4,1,0 affected
Val ue -> TMRION=1; Prescal erl=1
Wait for the response

PR1 register address

Mask -> all bits are affected

Val ue -> PR1=255

Wit for the response

Regi ster T2CON addr ess

Mask -> only bit 7,5,4,1,0 affected
Val ue -> TMR2ON=1; Prescal er2=1

Wit for the response

Regi ster PR2 address
Mask -> all bits are affeg
Val ue-> PR2=255

Wait for the response
PWMLDC regi ster address
Mask -> all bits are af
Val ue -> PW/LDC=0
Wit for the response
PWVRDC regi ster
Mask -> all bit
Val ue -> PWeRJ
Wait for tj
GPLAT regi

Mask -> GH
Val ue ->

egi ster)
is affected

Vi

af fected

ent =I dent _T_| RML_Asservi ssenent ;
he state of the register GPIN

/1 Ask for the values of 8 registers

Commpdo_EG i dent . extend. identificateur.ident=Ident_T_I M Commpdo_EG //

GPDDR regi ster address
Mask -> All bits affected
Value -> 8 bits as inputs

Wait for the response

ADCONO regi ster address

Mask -> bits 7,6,5,4 affected

ADON=1 and "prescal er rate"=1:32

Wait for the response

ADCONL regi ster address

Masque -> tous |les bits sont concernés

see doc MCP25050 page 36(GPO -> Anal og | nput)

Wait for the response

/1 To acquire the A-> D conversion results and wiper stalk states
/1 Frame type "IRM' (renote frane) Wper stalk: Identification data

T_I RM_Et at _Conmmodo_EG. t rame_i nf o. r egi st r e=0x00;

T_I RM_Et at _Conmmodo_EG. trame_i nf 0. chanp. ext end=1;

T_I RM_Et at _Commpdo_EG trane_i nfo. chanp. dl c=0x08; // Ask for the values of 8 registers
T_I RM_Et at _Commmodo_EG. trane_i nfo. chanp. rtr=1;

T_I RM_Et at _Conmmodo_EG. i dent . ext end. i denti ficateur.ident=Ident_T_| RMB_Conmodo_EG

/1 To recover system (Mwve the brush to the initial position on linmit switch)
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Ecrire_Tranme(T_| RM Acquisition_FO); /1 Sending acquisition frame of the limt switch status
do{}whi |l e(Lire_Trane(&Trame_Recue)==0); //Vait for the response
Et at _FC=~Tr ame_Recue. data[ 0] ; /1l Recover the state of the limt switch
if(fcd==0) /11f the wiper brush is not on the right position, we control it to do the right rotation
{T_I M Asservi ssenent . dat a[ 0] =0x25; /1 PWMLDC register address
T_I M Asservi ssenent . data[ 2] =Vi t esse_Lent e; // Value -> |ow speed
Ecrire_Trame(T_| M Asservi ssenent); /1 Send frame of notor contro
do{}whi |l e(Lire_Trane(&Trane_Recue) ==0) ; /Wit for the response
whi | e(f cd==0)
{Ecrire_Trame(T_I RM Acquisition_FC); // Sending acquisition frame of the limt switch status
do{}whil e(Lire_Trane(&Tranme_Recue)==0); /1 Wait for the response
Et at _FC=~Tr ame_Recue. data[ 0] ; !/ Recover the state of the limt switch
}
}/1 End of Initially positioning the brushes
T_I M Asservi ssenent . dat a[ 0] =0x25; /1 PWMLDC register address
T_I M Asservi ssenent . dat a[ 2] =0; /1l Value -> no speed
Ecrire_Tranme(T_| M Asservi ssement) ;
do{}whi | e(Li re_Trame(&Tr ane_Recue) ==0) ; /1 Vit for the response

/1 Initialization of systemstate variables

Etat_Arret=1, Etat _Rot_Droite=0, Et at _Rot _Gauche=0;

| _Autorise_Cycle=0,|_Intermttent;

Conpt eur _Secondes=0, Conpt eur _Passage_I r q=0;

/1 To display the title

gotoxy(1, 2);

printf(" EXPERI MENT N :8 THE W NDSHI ELD W PER SYSTEM CONTROL \n");

PEE M (7 %% %%k %K%K X KX K XK KX KKK KX KKK KRRk x k| )
/1 To set the time base and the del ay

Set Vect (96, & rq_bt); /1 1oad the auto-vector

PI TR = 0x0048; /1l An interrupt every 10 mlliseconds

PI CR = 0x0760; /1 96 = 60H

/1 MAIN LOOP

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

whi | e(1)
{ Il Acquire the status of limt switch

Ecrire_Trame(T_I RM Acquisition_FC); // Sending acquisitia h status

Cpt r _Ti meCut =0;

do{ Cpt r _Ti meQut ++; }whi | e( (Li re_Trame(&Trane_Recue) ==0) &&( Cpt r
i f(Cptr_Ti meQut ==10000)

{cl sscr(), gotoxy(2,10);

printf(" No response to the renote frame of t

printf(" Reload the programand restart it\

do{}while(1);} // Stop

else { if(Trane_Recue.ident.extend.identificateur.ide Asservi ssenent)

/1 If the identifier is correct

{Etat _FC=~Tr ane_Recue. dat a[ 0] ; the state of the linmit switch

Il Acquire the state of the Wper Stalk

e R T

Ecrire_Trame(T_| RM Etat _Commpdo_EQ; // Sendi e limt switch status
Cpt r _Ti meCut =0;

do{ Cpt r _Ti meQut ++; }whi | e( (Li re_Trame(&Tranyg i meQut <10000) ) ;

i f (Cptr_Ti meQut ==10000)

{cl sscr(), gotoxy(2,10);
printf(" No response to the renp\
printf(" Reload the progrags
do{}while(1);} // Stop

else { if(Trame_Recue.ident.exte plent ==| dent _T_| RVB_Conmodo_EG)
111 i
{Val /1 Recover the state of wiper stalk
Val e.data[2];}} // Recover the state of the wiper stalk wheel
/1 Deal with the state d
I LR LR
i f(Cde_EG Av_Pos2) | _Auto pt ermi tt ent =0, Cde_Vi t esse=Vi t esse_Rapi de;

igh speed, if it is in the wiper stalk position 2)
,I_Intermittent=0, Cde_Vitesse=Vitesse_Lente;
| ow speed, if it is in the wiper stalk position 1)

el se {if(Cde_EG Av_Pos1) | _Aut 0
/1 Continue the brush working 4

el se {if(Val eur _ArS £>=200)| _Intermttent=0; // Position "stop"
el se Pintermttent=1, Cde_Vitesse=Vitesse_Rapide; // Position "Internmittent”, high speed
i f (Val eur _Anal ogi que>=150) Tenpo_Fi n=Tenpo5; /1 According to the position of wheel
el se {if(Val eur_Anal ogi que>=140) Tenpo_Fi n=Tenpo4; /1 the delay |onger or shorter

el se {if(Val eur_Anal ogi que>=120) Tenpo_Fi n=Tenpo3;
el se {if(Val eur_Anal ogi que>=90) Tenpo_Fi n=Tenpo2;
el se {if(Val eur _Anal ogi que==0) Tenpo_Fi n=Tenpol;}}}}}}

if(Etat_Arret) /Il If the systemis in the condition "Stop"
{if(l_Autorise_Cycle) /1 1f the cycle is authorized
{I _Aut ori se_Cycl e=0;
Etat _Arret =0, Et at _Rot _Gauche=1; /1 Change the systemstate
T_I M Asservi ssenent . data[ 2] =Cde_Vitesse; // Turn to left rotation
T_I M Asservi ssenent . dat a[ 0] =0x26; /1 PWWMRDC regi ster address

Ecrire_Trame(T_I M Asservi ssenent);
whi | e(Lire_Trame(&Trane_Recue)==0){}; //Wait for the response
/1if(l_Intermttent) Conpteur_Secondes=0, Conpt eur _Passage_| rq=0;

1}
i f (Etat _Rot_Gauche) /1 1f the systemis in the condition "Left Rotation"
{if(fcg) /1 1f it's in the condition of end of "Left Rotation"
{Etat _Rot _Gauche=0, Etat _Rot _Droite=1; // Change the system state
T_I M Asservi ssenent . dat a[ 2] =0; /1 Stop "Left Rotation"
T_I M Asservi ssenent . dat a[ 0] =0x26; /1 PWWMRDC regi ster address

Ecrire_Trame(T_I M Asservi ssenent);
whi | e(Lire_Tranme(&Trane_Recue)==0){}; // Wait for the response
T_I M Asservi ssenent . data[ 2] =Cde_Vitesse; // Do "Left Rotation"
T_I M Asser vi ssenent . dat a[ 0] =0x25; /1 PWMLDC regi ster address
Ecrire_Trame(T_I M Asservi ssenent);
whi | e(Lire_Trame(&Trane_Recue)==0){}; // Wait for the response
1}
if(Etat _Rot_Droite) /1 1f the systemis in the condition "Right Rotation"
{if(fcd) /1 1f it's in the condition of end of "Ri ght Rotation"
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{if(Cde_EG Av_Pos1| Cde_EG Av_Pos2)

{Etat _Rot _Droi te=0, Etat _Rot _Gauche=1; //
T_I M Asser vi ssenent . dat a[ 2] =0; 11
T_I M Asser vi ssenent . dat a[ 0] =0x25; 11
Ecrire_Trame(T_| M Asservi ssenment);
whi | e(Lire_Tranme(&Trane_Recue) ==0){};
T_I M Asservi ssenent . dat a[ 2] =Cde_Vi t esse;
T_I M Asservi ssenent . dat a[ 0] =0x26; 11
Ecrire_Trame(T_I M Asservi ssenent);
whi | e(Lire_Trame(&Trane_Recue) ==0){};

}
el se
{Etat _Rot_Droite=0, Etat_Arret=1; 11
T_I M Asservi ssenent . dat a[ 2] =0; 11
T_I M Asser vi ssenent . dat a[ 0] =0x25; 11

Ecrire_Trame(T_| M Asservi ssenent);
whi | e(Lire_Trane(&Trame_Recue)==0){}; //
23
/1 Display system status
Cptr _Affichage++;
if(Cptr_Affichage==200)
{Cptr_Affichage=0;
got oxy(1, 6);

Change the systemstate
Stop "Right Rotation"
PWWRDC regi ster address

/1 Vait for the response
/1 Do "Left Rotation"
PWMLDC regi ster address

/1 Vait for the response
Change the systemstate
Stop "Right Rotation"
PWMLDC regi ster address

Wait for the response

if(l_Intermttent)printf(" W per before intermttent position \n");
el se {if(Cde_EG Av_Posl)printf(" Wper before |ow speed condition \n");
el se {if(Cde_EG Av_Pos2)printf(" Wper before high speed condition \n");

else {printf(" Wper before stop position \n");}}}

printf(" Front w per washer control: %\ n", Cde_Lave_Qd ace_Av);

got oxy(1, 10);

printf(" Order of the back wiper: %\ n", Cde_EG Ar);
printf(" Back w per washer control: %\ n", Cde_Lave_Qd ace_Ar);

} // End of " Display systemstatus "
} /1 End of the nain |oop
} /1 End of the main function
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9 EXPERIMENT N°9 : ALL THE STEERING WHEEL COMMAND

9.1 Topic

Purpose:
- Develop a complete real time application, at the same time including binary
(on/off)sensors and analog sensors, analog pre-actuators and incorporating a speed
variable function.
Specifications: After aregular timeinterval, weg its status by the module on which is

According to the stal
different optical blogs

(Editor-Cross Assembler- pf: E1D210001
STEMS Ref NIC: EID004001
- 1"servo-system motor" ee module Ref : EID052001
- The operative block of the windshield wiper system Ref: EID053001
- 2"8inputs' electronic modules Ref: EID050001.
(If necessary) -1 Wiper stalk

- -1 Lights stalk

- 4 modules of 4 power outputs for the 2 front/back lamps Ref : EID051001
USB connection cable, or if not available use RS232 cable, Ref: EGD000003
AC/ AC Power source 8V 1A Ref: EGD000001
12V Power source supply for the CAN modules ("energy” network)

Time : 4 hours
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9.2 Solution

9.2.1 Analysis

The program will run two independent processes:
- The "lights system " controlled by the "lights" stalk with the control of bulbs
- The "wiper system" controlled by the "wiper" stalk.

It will also display the status and test resullts.

Some tasks to be realized are higher priority than others. They can be classified as follows (in descending
order of priority):

- Acquisition the "wiper" states of limit switch, in thiscaseit is during the cycle,

- Modification of the status of lights, where amodification isin progress,

- Acquisition of the status of stalks (lights and wipers)

- Change the state of indicatorsif oneis enabled and the associated delay isfinished,

- Monitor the status of the different light bulbs (asking for the "status")

- Display the states on the screen.

Remarks:

&
<

A

aper states of limit switch
modification

2

- The modification the lights states is sequentially (one
after another) by sending 4 frames (one by optical bloc
Nothing prevents for acquiring the wiper states of limi

when it has detected a modification in the lights stal
but aso in the case where aindicator is on and the

associated delay reachesits end. ¥
- If we are not in the progress of the lights o
then the program describes another cycle A2

Acquirewiper statesof limit switch
and treat if modification

the acquisition of (lights and wipers) stalk
acquisition of optical block status.

We change the block on each pass th ¥
Two ends of delays are checkgadlin Acquirewiper stalk states of limit
-> end indicator delay ( Switch .
->end display resultsd Acquirelights stalk states of
If the indicator is active and the'€ Hicator delay is it swen T

detected, it leads the previous cyCN¥ gnts M odification”

to charge the Iamps states, Acquirelights statusof rank n

and passto the next.

If end of display results delay is detected, show only one v
block on the screen, the period of displaying the entire | 'f end of delay So——
screen takes too long time. Only the display at the bottom

of the screen isrefreshed each time.
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9.2.2 General Flowchart

[nitialization

not ready)

- Other initializations

Start of the main loop <

- Start initialization function of the CAN/PC104 interface
board at ATON SYSTEMS

- Send frame to configure the different modules

- Toset thethewiper brush at theinitial position (if itis

- Initialization of programmabletimer for time base

We verify that each
module meets" AIM"
frame, with theright
identifier

..................... <

Acquirewiper states of limit switch

v

If modification observed
or intermittent mode active

Acquire"wiper" stalk states

12

If modification observed
or intermittent mode active

Acquire"light" stal

If modification has B

Activate
" Light Check"

¥

with the evolution of the
"Wiper" stalk

\ 4

End of the main loop
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| If end of lights control >_)l
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2
If end of indicator delay AND
indicatorsareon Change state of variablesand >
? activate" Lights Modification "
If end of statesdisplay delay Display the next part in the list >




Document Reference: EID050 041

9.2.3 "C" Program

[ R KR KR KKK KK KKK KKK KKK KKK KA KK AKX KA KKK KA KA K KA I X A KKK KA KRR K KK I AR KKK KA KRR K KR KKK KA KKK KA XK A KA XK

* Experiment on EID210 / CAN Network — V.M D (Miltiplexed Didactic Vehicle)

Hok ok kkkk ok kk ok k ok ko k ok kkk ko k ok kkk ko k ok ok ko ko k ok k ko ko ki ko k ok k ko ko k ok ok ko ko k ok kkk ko k ok h ok ok ko k ok kkkk ok k ok ko k k k&

EXPERI MENT N°9: ALL THE STEERI NG WHEEL COMVAND

SPECI FI CATI ONS :

Kkkkkkhkkhkhkkkkkkkkkk

*
*
* Put EX 4 and EX 8 toget her
*
*

File Name : CAN VMD TP9.C

Kok kkkkkkkkkkkkkkk

R ey

/1 Declaration of included files
//***************************
#incl ude <stdio. h>

#i ncl ude "Structures_Donnees. h"
#include "cpu_reg. h"

#i ncl ude "ei d210_reg. h"

#i ncl ude "Can_vnd. h"

/1 -> Function Prototypes
void Envoi _I M Et_Test(void);
/1 Declaration of constants

I LR PP
/1 For the del ays
#define Tenpo_Clignot 8 // 8 ms-> 0,8 S

#defi ne Tenpo_Affichage 10 // wait for the response 1 nms-> 0,1 S
/1 For the coding of the status diagram

#define Etat_Attente O

#define Etat_Modif_Feux 1

#define Etat_Control _Stat 2

/1 For the wi per
#define Vitesse_Lente 80
#define Vitesse_Rapide 120

#define Tenpol 2 /1 unit in second
#define Tenpo2 4 // For intermttent node
#defi ne Tenpo3 6

#define Tenpo4 8

#defi ne Tenpo5 10

/1 Declaration of variables

R LR e

/1 To dispaly the warning information
char Texte[25];

/1 For the wi per

unsi gned char Val eur _Anal ogi que, Cde_Vi t esse, Tenpo_Fi n;
int Conpteur_EG Secondes, Conpt eur _EG Passage_|Irqg;
/1 For the diverse indicators (binary variables)
uni on word_bits |ndicateurs;

#define | _Fin_Tenpo_Cignot |ndicateurs.bit.b2

#define | _Fin_Tenpo_Affichage Indicateurs.bit.b3
#define | _Warning I ndicateurs.bit.b5

#define | _Oignot_Gauche Indicateurs.bit.b6
#define | _Cignot_Droit Indicateurs.bit.b7
#define | _Message_Pb_Affiche Indicateurs.bit.b8
#define | _Intermttent Indicateurs.bit.b9

#define | _Autorise_Cycle Indicateurs.bit.bl0
/1 For the status di agram of W per
union byte_bits Etat_EG

#define Etat_EG Arret Etat_EG bit.
#define Etat_EG Rot_Gauche Etat_E(Q
#define Etat_EG Rot_Droite Etat_E(

/1 For the end of process "W per”
uni on byte_bits FC

#def i ne Val eur _FC_EG FC.val eur // For tate of the limt switch
#define fs FC bit.b7 Il For ove 4 ch

#define fcg FC bit.b6 Il For left
#define fcd FC. bit.b5 /1 For right W tch
unsi gned char Val eur _FC _EG Mem

/1 Declaration of franes
Tranme Trane_Recue;
Tranme Trane_Envoyee;

Trame T_IM /1 Frame of type "Input Message" to command 4 power outputs nodul e

Trame T_AIM /1 Acknow edgnent frane following an IM

Trame T_IRM /1 Frame of type "Information Request Message" to interrogate the lanps’ condition
Il O stalk

/'l For conparison of identifiers between Sent Frame <-> Recieved Frame
#define | dent _Trame_Envoyee Trane_Envoyee.ident.extend.identificateur.ident
#define | dent_Trame_Recue Trame_Recue.ident.extend.identificateur.ident
#define Ident_T_IM T_IMident.extend.identificateur.ident

#define Ident_T_AIM T_AIMident.extend.identificateur.ident

#define Ident _T_IRM T_IRMident.extend.identificateur.ident

#define Valeur _T_IM T_I Mdatal 2]

/1 For the del ays
WORD Conpt eur _Passage, Conpteur _dS; // dS -> nms
WORD Val eur _Fi n_Tenpo_Cl i gnot, Val eur _Fi n_Tenpo_Af fi chage, Rang_Affi ch;
/1 For the status diagram
unsi gned char Etat, Rang_Control _Stat, Rang_Modi f _Feux;
/1 For the menory
unsi gned char Val eur _Commpdo_Feux_Mem Val eur _Commodo_EG Mem
/1 Interruption function "Time Base"
void irqg_bt()
/1 Function runs every 10 nS
{// For all the Lights
Conpt eur _Passage++;
i f (Conpt eur _Passage==10) // 1/10 second has passed
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{ Conpt eur _Passage=0;

Conpt eur _dS++;
i f (Conpt eur _dS==Val eur _Fi n_Tenpo_Af fi chage)

{I _Fin_Tenpo_Affichage = 1;

Val eur _Fi n_Tenpo_Affichage = Conpteur_dS + Tenpo_Affichage;}

i f (Conpt eur _dS==Val eur _Fi n_Tenpo_d i gnot )

{ if(l_dignot_Gauche||l_Cignot_Droit||!|_Wrning)

{I _Fin_Tenpo_Cignot = 1;
Val eur _Fi n_Tenpo_Cl i gnot = Conpteur_dS + Tenpo_d ignot;}

}
/1 For the W per
if(l_Intermttent) // If intermttent node is on
{ Conpt eur _EG Passage_|r q++;
i f (Conpt eur _EG Passage_| rq==100) // 1/100 second has passed
{ Conpt eur _EG Passage_| r q=0;
Conpt eur _EG Secondes++;
i f (Conpt eur _EG_Secondes>=Tenpo_Fi n)
{ Conpt eur _EG Secondes=0;
| _Autorise_Cycle=1;}

1}
} // End of the interrupt function

11

/1 MAI'N FUNCTI ON
11

mai n()

/1 Initializations
[ REEEE R R KRR Rk Rk kR
clsscr();

/* Initialization of SJA1000 of the ATON Systemes board on PCl04 circuit */
I'nit_Aton_CAN();

/1 Definition of frames to enable or reading an optical block

/1 According to doc SJA1000 and doc MCP25050 pages 22 (function "WitegR
/1 For the command frame -> |M(Input Message)
T_IMtrame_info.registre=0x00;

T_IMtrame_i nfo. chanp. extend=1; // Wrk in extended node
T_IMtranme_i nfo.chanp. dl ¢c=0x03; // There will be 3 data of 8 bits (
/1 To configure the nodul es status of 4 outputs and 4 inputs
T_IMdata[0] =Ox1F; // first data -> "Address" of concerned register ->is
T_I Mdata[ 1] =0x7F; // second data -> "Mask" -> see in doc MCP25050,
T_IMdata[ 2] =0xFO; // third data-> "Value" -> the 4 |east signifi
I dent _T_I M=l dent _T_I| M_FRD; /1 This is the identifier of the ri
Ident _T_Al M=l dent _T_AIMFRD, // This is the identifier of the rij for Acknow edgenent
strcpy(Texte, "Right Back Light ");

Envoi _I M Et_Test();

Ident _T_I M=l dent _T_I M FRG /1 This is the identifier
Ident _T_Al M=ldent _T_AIMFRG // This is the identifier
strcpy(Texte, "Left Back Light ")

Envoi _| M Et _Test();

Ident _T_I M=l dent _T_I M FVG /1 This is the identifig
Ident _T_Al M=ldent _"T_AIMFVG // This is the identifi
strcpy(Texte, "Left Front Light ");
Envoi _| M Et _Test();

Ident _T_I M=l dent _T_I M_FVD; /1 This is the identifi 8 front lights for IM

I dent _T_Al Meldent _"T_AIMFVD, // This is the ideg ) t front lights for Acknow edgenent
strcpy(Texte, "Right Front Light ");
Envoi _I M Et _Test();

/1 To configure the nodules of 8 Inputs

N Address)

M
Acknow edgenent

for IM
lights for Acknow edgenent

T_IMdata[2] =0x7F; // third data->
I dent _T_I| M=l dent _T_I| M _Conmodo_Feu
I dent _T_Al M=l dent _T_AlI M_Commpdo_F{
strcpy(Texte, "Lights Stal k ")
Envoi _I M Et_Test();
Ident _T_I M=l dent _T_I M Commpdo_EG,
| dent _T_AlI M=l dent _T_Al M_Conmodo_EG
strcpy(Texte, "Wper Stalk ")
Envoi _I| M Et _Test();
/1 To configure the "Servo-systenl nodules o ch is connected the W per Mdtor
T_IMdata[2] =0xE3; // Value -> 1 for input and O for output

/Il GP7=fs Input; GP6=fcg Input; GP5=fcd Input; GP4=ValidlP Qutput;

/1 GP3=PWVR CQut put; GP2=PWML Qut put; GP1=ANl | nput; GPO=ANO | nput;

s of 8 inputs: GP7 not affected
ifier of the lights stalk for IM
tifier of the lights stalk for Acknow edgenent

identifier of the wiper stalk for IM
identifier of the wiper stalk for Acknow edgement

I dent _T_| M=l dent _T_I| M _Asservi ssenent; /1 This is the identifier of the "Servo-systent nodul e
I dent _T_Al M=l dent _T_AI M Asservi ssenment; // This is the identifier of the "Servo-systen nodule for Acknow edgenent
strcpy(Texte, "Servo-system nodul e board "),

Envoi _I M Et_Test();
/1 Until arriving here, it shows that all 7 nodul es have responded!

/1 To configure the anal og input (Weel Position on the w per stalk)

/1 To activate the conversion Ana -> Dig

T_I M dat a[ 0] =0x2A; // ADCONO regi ster address

T_IMdata[ 1] =0xFO; // Mask -> bits 7..4 affected

T_IMdata[2] =0x80; // Value -> ADON=1 and "prescaler rate"=1:32

Ident _T_I M=l dent _T_I M Commpdo_EG, /1 This is the identifier of the wiper stalk for IM
Ecrire_Trame(T_IM;

do{}whi |l e(Lire_Trame(&Trane_Recue)==0); // Wait for the response

/1 To activate fromthe GPO to GP7 as input

T_I M data[ 0] =Ox1F; // GPDDR register address

T_IMdata[ 1] =0x7F; // Mask -> bits 7..0 affected

T_IMdata[ 2] =0x7F; // Value -> 8 bits as input

Ecrire_Trame(T_IM;

do{}whi |l e(Lire_Trame(&Trane_Recue)==0); // Wait for the response

/1 To define the node of conversion

T_I M data[ 0] =0x2B; // ADCONL regi ster address

T_IMdata[ 1] =OxFF; // Mask -> all bits are affected

T_I M data[ 2] =0x0E; // Value -> see doc MCP25050 page 36 (GPO -> Anal og | nput)
Ecrire_Trame(T_IM;

do{}whi |l e(Lire_Trame(&Trane_Recue)==0); // Wait for the response

/1 To configure the PWM output of the "Servo-systent nodule

Ident _T_I M=l dent _T_I M Asservi ssenent ; /1 This is the identifier of the "Servo-systeni nodul e
/1 To set GP2 output by PWML
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T_IMdata[ 0] =0x21; // T1CON register address

T_IMdata[1] =0xB3; // Mask -> only bit 7,5,4,1,0 affected

T_I M data[ 2] =0x80; // Value -> TMRLON=1; Prescal erl=1
Ecrire_Trane(T_IM;

do{}whil e(Lire_Trame(&Trane_Recue)==0); // Wait for the response
/1 To set PWML output signal frequency

T_IMdata[ 0] =0x23; // PRl register address

T_IMdata[ 1] =OxFF; // Mask -> all bits are affected

T_I M data[ 2] =OxFF; // Value -> PR1=255

Ecrire_Trane(T_IM;

do{}whi |l e(Lire_Trame(&Trane_Recue)==0); // Wait for the response
/1 To set GP3 output by PWeR

T_I M data[ 0] =0x22; // Register T2CON address

T_IMdata[1] =0xB3; // Mask -> only bit 7,5,4,1,0 affected

T_I M data[ 2] =0x80; // Value -> TMRON=1; Prescal er2=1
Ecrire_Trane(T_IM;

do{}whil e(Lire_Trame(&Trane_Recue)==0); // Wait for the response
/1 To set PWWR output signal frequency

T_I M data[ 0] =0x24; // Register PR2 address

T_IMdata[ 1] =OxFF; // Mask -> all bits are affected

T_I M data[ 2] =OxFF; // Value-> PR2=255

Ecrire_Trane(T_IM;

do{}whi |l e(Lire_Trame(&Trane_Recue)==0); // Wait for the response
/1 To initialize PWM cyclic duty to O

T_I M data[ 0] =0x25; // PWMLDC regi ster address

T_IMdata[ 1] =OxFF; // Mask -> all bits are affected

T_I M dat a[ 2] =0; /1 Value -> PWILDC=0

Ecrire_Trane(T_IM;

do{}whi |l e(Lire_Trame(&Trane_Recue)==0); // Wait for the response
/1 To initialize PWR cyclic duty to O

T_I M dat a[ 0] =0x26; // PWWRDC regi ster address

T_IMdata[ 1] =0xFF; // Mask -> all bits are affected

T_I M dat a[ 2] =0; /1 Value -> PWRDC=0

Ecrire_Trane(T_IM;

do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response
/1 To validate the power circuit

T_I M data[ 0] =Ox1E; // GPLAT register address (1/Oregister)
T_IMdata[ 1] =0x10; // Mask -> GP4 (ValidlP) output is affected
T_IMdata[2] =0x10; // Value -> ValidlP=1

Ecrire_Trane(T_IM;

do{}whil e(Lire_Trane(&Trame_Recue)==0); // Wait for the response
/1 Mask for the future conmand | M

T_IMdata[ 1] =OxFF; // Mask -> all bits are affected

clsscr(); // To clear the screen
/1 For the query frame -> IRM (Information Request Frane)
T_IRM trane_i nfo. regi stre=0x00;
T_I RM trane_i nf o. chanp. ext end=1;
T_I RM trane_i nf o. chanp. dl c=0x01;
T_IRM trane_i nfo. chanp.rtr=1;
/1 To set the wiper brush in the initial position
Ident _T_IRMF I dent _T_I RML_Asservissenment; // The limt switg
Ecrire_Tranme(T_IRM; /'l Sending status acquisitiq
do{}whi | e(Li re_Trame(&Tr ane_Recue) ==0) ; /1t
Val eur _FC_EG=~Tr ame_Recue. dat a[ 0] ; /1 Recover the s
if(fcd==0) /11f the wiper brush is not on thg
{T_I M dat a[ 0] =0x25; /1l PWMLDC reg
T_IMdata[2]=Vitesse_Lente; // Value ->
Ident _T_I Ml dent _T_I M Asservi ssenent;// |
Ecrire_Trame(T_IM; /1 Send frane
do{}whi |l e(Lire_Trame(&Trane_Recue)==Q or the response
do {Ecrire_Trame(T_IRVM; sition frame of the limt switch status
do{}whil e(Lire_Trane(&T /1 Wait for the response
Val eur _FC_EG=~Tr gne_Red| ecover the state of the limt switch
Val eur _FC_EG |
}whi | e(fcd==0) 4
T_I M dat a[ 2] =0; 11
Ident _T_I Mel dent _T_I M_Aq
Ecrire_Trame(T_IM;
do{}whil e(Lire_Trame(&Tra
T_I M data[ 0] =Ox1E; // For
}

er vo- syst ent’ nodul e
1 byte in response)

it to do the right rotation

vo-systent nodule who is affected

/1 Wait for the response
GPLAT Address

/1 Initialization of Wper condition val
Etat _EG Arret=1, Etat _EG Rot_Droite=0, Etat T
Conpt eur _EG Secondes=0, Conpt eur _EG Passage_| r 99,
Val eur _FC_EG Men¥0;

Val eur _Conmodo_Feux_Menm=0;

/1 Initialization of condition variable
Etat = Etat_Attente;

/1 For the condition " Status Control
Rang_Control _Stat =1;

/1 For the condittion "Light nodify"
Rang_Modi f _Feux=1;

/1 For all indicators

I ndi cat eurs. val eur =0;

/1 For the display

Rang_Affi ch=1;

/1 For the time base and del ay

[ REEEF A I A KKK KR KA KKK A I KKK AT KA KKK

Set Vect (96, & rq_bt); /1 load the auto vector
PI TR = 0x0048; /1 an interrupt every 10 mlliseconds
PI CR = 0x0760; /Il 96 = 60H

/1 For the del ays

Conpt eur _Passage = 0, Conpteur _dS = 0;

Val eur _Fi n_Tenpo_Clignot = Tenpo_Clignot;

Val eur _Fi n_Tenpo_Affichage = Tenpo_Affichage;
11 Display the title

gotoxy(1,2);

printf(" EXPERI MENT N°9: ALL THE STEERI NG WHEEL COMVAND \n");
printf(" khkkkkhkkkkhkhkhhkhkhhkhkhhkhkhhkhhkhkhkhkhkhkhkhkhhkhhkkkkkk*x \n");
/1 Main | oop

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

whi | e(1)

{// Acquire the Wper condition of limt swtch
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Ident _T_I RM:ldent _T_I| RML_Asservi ssenment; // W start by reading the Wper state of limt switch
Ecrire_Trame(T_IRM;
do{}whi |l e(Lire_Trame(&Trane_Recue)==0); /1 Wait for the response
if(ldent_Trane_Recue==ldent _T_| RML_Asservi ssenment) // Test whether the identifier is correct or not
{Val eur _FC_EG=~Tranme_Recue. data[0];}// Recover the state of the limt switch
if((Val eur_FC_EG =Val eur _FC_ EG Mem) || (I _Autorise_Cycle==1))// If limt switch “nodif” contidition
{ Val eur _FC_EG MenmrVal eur _FC_EG

/1 Deal with the evolution of the state "W per" stal k
if(Etat_EG Arret) // If the systemis in the condition "Stop"
{if(l_Autorise_Cycle) /1 1f a cycle has been authorized

{1 _Autorise_Cycl e=0;
Etat _EG Arret=0, Etat _EG Rot _Gauche=1; // Change the system state
Ident _T_I M=l dent _T_I M Asser vi ssenent ;
T_IMdata[2]=Cde_Vitesse; // Left Rotation

T_I M dat a[ 1] =0xFF; /1 Mask

T_I M dat a[ 0] =0x26; /1 PWWMRDC regi ster Address
Ecrire_Trane(T_IM;

T_I M dat a[ 0] =Ox1E; /1 Register output address

whi | e(Lire_Trame(&Trane_Recue)==0){}; // Wit for the response
}}// Finish if neet "Etat_EG Arret"

i f(Etat_EG Rot _Gauche) /1 1f the systemis in the condition "Left Rotation"
{if(fcg) /1 If we reached the end of right rotation
{Etat _EG Rot _Gauche=0, Et at _EG Rot _Droi t e=1; /| Change the systemstate

Ident _T_I Ml dent _T_I M Asservi ssenent ;

T_I M dat a[ 2] =0; I/ Stop left rotation
T_I M dat a[ 1] =0xFF; /1 Mask

T_I M dat a[ 0] =0x26; /1 PWMRDC regi ster Address
Ecrire_Trame(T_IM;

whil e(Lire_Trame(&Trane_Recue)==0){}; // Wait for the response
T_IMdata[2]=Cde_Vitesse; // Oder to turn left rotation

T_I M dat a[ 0] =0x25; /1 PWMLDC regi ste

Ecrire_Trame(T_IM;
T_I M dat a[ 0] =Ox1E; 11
whi | e(Lire_Trame(&Tr ane_Recue ; i the response
}}// Finish if neet "Etat_Rot_
if(Etat_EG Rot_Droite) /1 1f the systemis , R Rot at i on"
{if(fcd) /1 1f we reached t N

{i f(Cde_EG Av_Pos1| Cde_EG Av_Pos2)
{Etat _EG Rot _Droite=0, Etat _ECN
Ident _T_I M=l dent _T_I M Asservi s
T_I M dat a[ 2] =0; /1 Stop rial
T_I M dat a[ 0] =0x25;
Ecrire_Trane(T_IM;
whi | e(Lire_Trame(&Trane_{
T_I M dat a[ 2] =Cde_Vi t esse
T_I M dat a[ 0] =0x26;
Ecrire_Trame(T_IM;
T_I M dat a[ 0] =Ox1E;
while(Lire_Tranme(4
else {Etat_EG Rot_Droite
I dent _T_I M=l den
T_I M data[ 2] =g Sgon
T_IMdata[0] 4 LDC regi ster Address
Ecrire_Tral
T_I M dat a[ 0]

Change the system state

Addr ess

t for the response
n left rotation
gi ster Address

K egi ster address
/1 Wit for the response
Change the system state

/| Qutput register address
lie) ==0){};}// Wait for the response
ot_Droit"
} /1 End of W per condi t4
/1 Deal with the nodification of tj
i f (Etat ==Et at _Modi f _Feux)
{ switch(Rang_ Pdule in the |ist
ights has already been ordered
M=l dent _T_IMFVD; //Right frnot |ight
Val eur _T_| M=Val eur _FVD;
Rang_Modi f _Feux++;
Ecrire_Trame(T_IM; // Send the frane
whi |l e(Lire_Trame(&Trane_Recue)==0){};} // Wait for the response

dent _T_I M=l dent _T_IMFRD; //Right back I|ight
Val eur _T_| M=Val eur _FRD;
Rang_Modi f _Feux++;
Ecrire_Trame(T_IM; // Send the frane
whi |l e(Lire_Trame(&Trane_Recue)==0){};} // Wait for the response

break;
case 3 : {ldent_T_IMldent _T IMFRG //Left back |ight
Val eur _T_| M=Val eur _FRG
Rang_Modi f _Feux++;
Ecrire_Trame(T_IM; // Send the frane
whi |l e(Lire_Trame(&Trane_Recue)==0){};} // Wait for the response

break;
case 4 : {ldent_T_IMldent _T_IMFVG //Left front |ight
Val eur _T_| M=Val eur _FVG
Ecrire_Trame(T_IM; // Send the frame
whi | e(Lire_Trame(&Trane_Recue) ==0){};
Etat=Etat_Control _Stat; // Wien finish, pass to the control nenu
Rang_Control _Stat=1;} /1 of lanps condition
br eak;
} // End "switch" function
} // End Condition " nodification of the lights "
else // Not in the Condition " nodification of the |ights "
/1 Acquire the Wper stalk condition
Il Prepare a franme to ask for the Wper Stalk Mdul e condition
T_I RM trame_i nf o. chanp. dl c=0x08; /1 8 bytes in reponse because of anal og
I dent _T_I RVFI dent _T_I| RMB_Conmodo_EG, // W per Stalk
Ecrire_Trame(T_IRM; // W send the renote frane through the bus
T_IRM trane_i nfo. chanp. dl c=0x01; /1 1 bytes in reponse to the next interrogation
do{}whi | e(Lire_Trame(&Trane_Recue)==0) ; //Wait for the response
if(ldent_Tranme_Recue==ldent _T_| RMB_Commbdo_EG
{Val eur _Commodo_EG=~Tr anme_Recue. dat a[ 1] ; /1 Recover the state of wiper stalk
Val eur _Anal ogi que=Tr ane_Recue. data[ 2] ; } /1 Recover the state of w per wheel
/1 Deal with the nodification of the wiper stalk state
if(Cde_EG Av_Pos2) | _Autorise_Cycle=1,|_Intermttent=0,Cde_Vitesse=Vitesse_Rapi de;
/1 Start the cycle with high speed, if it's in position 2 on the stalk
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el se {if(Cde_EG Av_Pos1|| Cde_Lave_d ace_Av==1)|_Autorise_Cycle=1,1_Interm ttent=0, Cde_Vitesse=Vitesse_Lente;
/1 Start the cycle with |ow speed, if it's in position 1 on the stalk

el se

{if(Val eur _Anal ogi que>=200) | _Internmttent=0; // "Stop" Position
else {I_Internmttent=1, Cde_Vitesse=Vitesse_Lente; // "Intermttent" Position
i f (Val eur _Anal ogi que>=150) Tenpo_Fi n=Tenpo5;// Dependi ng on the position of the wheel
el se {if(Val eur_Anal ogi que>=140) Tenpo_Fi n=Tenpo4;// the |onger or shorter delay
el se {if(Val eur_Anal ogi que>=120) Tenpo_Fi n=Tenpo3;
el se {if(Val eur_Anal ogi que>=90) Tenpo_Fi n=Tenpo2;
el se {if(Val eur _Anal ogi que==0) Tenpo_Fi n=Tenpol;}}}}}}}

/1 End the function “Deal with the nodification of the w per stalk state”
/1 End of acquisition the Wper stalk condition
/'l Acquisition of the conditon"Lecture the state of Lights Stalk "
//Prepare a frane to ask for the Lights Stalk Mdul e condition
I dent _T_I RVFI dent _T_I RM_Commodo_Feux; //Mdule " Lights Stalk "
Ecrire_Trane(T_IRM;// Send the remote frane through the bus

do{}whil e(Lire_Trane(&Tranme_Recue)==0);

//Wait for the response

if(ldent_Tranme_Recue==Ident _T_| RM Conmodo_Feux)// Check the identifier
{Val eur _Commodo_Feux=~(Tranme_Recue. data[0]);}// Recover the state of |ights stalk
i f (Val eur _Commodo_Feux! = Val eur _Conmodo_Feux_Mem)

Il Si

on a détecté une nodification de |'état commpdo

{Val eur _Conmodo_Feux_Mem = Val eur _Commodo_Feux; // Save in the nenory
/1l Pre-difine the status of different bulbs
/1 The defination all in CAN_VMD. h
Val eur _FVG=Cde_Nul | e, Val eur _FVD=Cde_Nul | e;
Val eur _FRG=Cde_Nul | e, Val eur _FRD=Cde_Nul | e;
| _Wr ni ng=0;
| _Clignot_Droit=0;
| _dignot_Gauche=0;
if(Cde_Phare) // 1f control the head |ight
{Val eur _FVG=Cde_FV_P, Val eur _FVD=Cde_FV_P; // Front lights
Val eur _FRG=Cde_FR_P, Val eur _FRD=Cde_FR P;} // Back lights
else if(Cde_Code) // If control the dipped |ight
{Val eur _FVG=Cde_FV_C, Val eur _FVD=Cde_FV_C, // Front lights
Val eur _FRG=Cde_FR_C, Val eur _FRD=Cde_FR C;} // Back lights
else if(Cde_Veilleuse) // If control the sideglight
{Val eur _FVG=Cde_FV_V, Val eur _FVix
Val eur _FRG=Cde_FR_V, Val eur _Fjg
i f (Cde_War ni ng)
{Val eur _FVD| =Masque_Clai
Val eur _FRD| =Masque

/1l Front lights
/1 Back lights

Val eur _Fin_Tenpo_Clig
| _Fin_Tenpo_Cl i gnot

dS + Tenpo_Clignot;
y al i ze the “tenpo_clignot” delay

el se{
if(Cde_dign_Droit)
{Val eur _FVD| =Mag
Val eur _FRD| =Ma:
| _dignot_Droi

pt eur _dS + Tenpo_Cl i gnot;
To initialize the “tenpo_clignot” delay

= Conpt eur _dS + Tenpo_d ignot;
/1 To initialize the “tenpo_clignot” delay

=Masque_St op; }
the end of nodification of the stalk state

“Modi fied lights” condition
P status of the outputs Lights

pl | owi ng Mbdule in the list

/ Control the Right Front Lig
I dent _T_I RVEl dent _T_I RM_FVD;
Ecrire_Trame(T_IRM; // Send f
whi | e(Li re_Trame(&Trame_Recue)
Val eur _St at us_FVD=Tr ane_Recue.
Rang_Control _Stat ++; }

{case 1 :

hts

rame

==0){}; // Wait for the response
data[0]; // Recover the state of Right

Front Lights

br eak;
case 2 : {// Control the Right Back Lights
I dent _T_I RMFI dent _T_| RM_FRD;
Ecrire_Trame(T_IRM; // Send franme
whi | e(Lire_Trame(&Tranme_Recue)==0){}; // Wait for the response
Val eur _St at us_FRD=Tr anme_Recue. data[0]; // Recover the state of Right Back Lights
Rang_Control _Stat ++; }
br eak;
case 3 : {// Control the Left Back Lights
Ident _T_I RMFI dent _T_| RM FRG
Ecrire_Trame(T_IRM; // Send frane
whi | e(Lire_Trane(&Trane_Recue)==0){}; // Wait for the response
Val eur _St at us_FRG=Tr ane_Recue. dat a[ 0] ;
Rang_Control _Stat ++; }
br eak;
case 4 : {// Control the Left Front Lights
I dent _T_I RVEl dent _T_I RM_FVG
Ecrire_Trame(T_IRM; // Send frane
whi | e(Lire_Trane(&Tranme_Recue)==0){}; // Wait for the response
Val eur _St at us_FVG=Tr anme_Recue. dat a[ 0] ;
Rang_Control _Stat=1;} // Return to the beginning!
br eak;

/1 End "sw tch"
}// End if nmeet " status control
/1 1If indicator is on and neet the end of the indicator delay

if((I_Cignot_Gauche||l_Cignot_Droit|]||_Warning)&&(I_Fin_Tenpo_Cignot))

{| _Fin_Tenpo_d i gnot =0;
i f(1_Warning)
{/1 Switch left indicator bulbs on
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Val eur _FVG*'=Masque_d i gn_AV;
Val eur _FRG'=Masque_d i gn_AR;
Val eur _FVD*=Masque_Cl i gn_AV;
Val eur _FRD*=Masque_d i gn_AR;
Et at =Et at _Modi f _Feux;
Rang_Modi f _Feux=1;}
if(l_Cignot_Gauche)
{/1 Switch right indicator bul bs on
Val eur _FV@*=Masque_Cl i gn_AV;
Val eur _FRG*=Masque_Cl i gn_AR;
Et at =Et at _Modi f _Feux;
Rang_Modi f _Feux=1;}
if(l_Cignot_Droit)
{/1 Switch right indicator bul bs on
Val eur _FVD*=Masque_Cl i gn_AV;
Val eur _FRD*=Masque_Cl i gn_AR;
Et at =Et at _Modi f _Feux;
Rang_Modi f _Feux=1; }
} // End "bliker” function
if(lI_Fin_Tenpo_Affichage)
{I _Fi n_Tenpo_Affi chage=0;

swi t ch( Rang_Af fi ch)
{case 1: // Diagnostic result : Left Front Lights

{gotoxy(1,4),printf(" Left Front Optical Bl ock: \n");
if(Veilleuse FVG==1 && S_Veill euse_FVG==0)

{gotoxy(1,5),printf(" !! Problemon Left Front Side lights \n");}
if(Veilleuse _FVG==0 && S_Veill euse_FVG==1)

{gotoxy(1,5), printf(" \n");}
i f (Code_FVG==1 && S Code_FVG==0)

{gotoxy(1,6),printf(" !! Problemon Left Fr Di pped light \n");}

i f (Code_FVG==0 && S_Code_FVG==1)
{gotoxy(1,6),printf("

i f (Phare_FVG==1 && S_Phar e_FVG==0)
{gotoxy(1,7),printf(" !! Probl

i f(Phare_FVG==0 && S_Phare_FVG==1)
{gotoxy(1,7),printf("

if(dignot_FVG==1 & S Cignot _
{gotoxy(1,8),printf(" !I!

if(dignot_FVG==0 && S i gnot_FVG==1)
{gotoxy(1,8),printf("

Rang_Affich++;}

br eak;

case 2: // Diagnostic result : Right Front

{gotoxy(1,9),printf(" R ght Front

if(Veilleuse FVD==1 && S Veill euse_|
{gotoxy(1,10),printf(" !!

\n"):}
ght  \n");}

\n");}
cator  \n");}

\n");}

Front Side lights \n");}
{gotoxy(1, 10), » \n");}

{ got oxy/( l,_ll) s Er' s Front Dipped light \n");}

{got oxy(1, 11) \n");}
i f(Phare_FVD==1 && S Pl

{gotoxy(1, 12) Pol em on Ri ght Front Head i ght \n");}
i f (Phare_FVD==0 && S_Ph3

{got oxy ) \n");}

if(dignot_FVD== 0)

Problemon Right Front Indicator \n");}

\n");}
case 3: Back Lights
{got gnt Back Lights:\n");
if(Vve s k& S Vei | | euse_FRD==0)
),printf(" !'! Problemon R ght Back Side |ights \n");}
if(Vveille k. S_Vei | | euse_FRD==1)
L), printf(" \n");}
if(dignot_| S dignot _FRD==0)
,22),printf(" !'! Problemon Right Back |ndicator \n");}
if(dignot_FRD==0 & S O i gnot_FRD==1)
{gotoxy(1,22),printf(" \n");}
i f(Stop_FRD==1 && S St op_FRD==0)
{gotoxy(1,23),printf(" !! Problemon Right Back Stop |ight \n");}
i f(Stop_FRD==0 && S St op_FRD==1)
{gotoxy(1,23),printf(" \n");}
Rang_Affich++;}
br eak;
case 4: /1 Diagnostic result : Left Back Lights
{gotoxy(1, 16), printf(" Left Back Lights:\n");
if(Veilleuse_FRG==1 && S_Veil | euse_FRG==0)
{gotoxy(1,17),printf(" !! Problemon Left Back Side |ights \n");}
if(Veilleuse_FRG==0 && S_Veil | euse_FRG==1)
{gotoxy(1,17),printf(" \n");}
if(dignot_FRG=1 && S d i gnot _FRG==0)
{gotoxy(1,18),printf(" !! Problemon Left Back Indicator \n");}
if(dignot_FRG==0 & S O i gnot_FRG==1)
{gotoxy(1,18),printf(" \n");}
i f(Stop_FRG==1 && S_St op_FRG==0)
{gotoxy(1,19),printf(" !! Problemon Left Back Stop |ight \n");}
if(Stop_FRG==0 && S_St op_FRG==1)
{gotoxy(1,19),printf(" \n");}
Rang_Affich++;}
br eak;
case 5: /1 For the stalk state

{got oxy(4, 24);
printf(" States of different inputs inposed by the Lights stalk:\n");
printf(" Pilotlights=% , Dipped lights=%l , Head light=% , Left indicator=% \n",Cde_Veilleuse, Cde_Code, Cde_Phare, Cde_d i gn_Gauche);
printf(" Horn=%l , Stop |ight=% , Ri ght indicator= %l\ n", Cde_Kl axon, Cde_Stop, Cde_Clign_Droit);
printf(" Wper Stalk State = % ; Wheel = % \n", Val eur _Commodo_EG, Val eur _Anal ogi que) ;
Rang_Affich=1;}
} // End "switch"
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} /1 End if it's the end of the dipaly delay
}/1 End of the main |oop
} /1 End of the main function

/1 Function "Send frame and test if the target nodule replies
void Envoi _I M Et_Test(void)
{int Cptr_TimeCQut, Tenp;
| _Message_Pb_Affi che=0;
do {Ecrire_Trame(T_IM;// Send a frame through the CAN network
Cpt r _Ti meCut =0;
do{ Cpt r _Ti meQut ++; }whi | e( (Li re_Tranme( &Tr ane_Recue) ==0) &&( Cpt r _Ti meQut <200) ) ;
if(ldent_Trane_Recue! =l dent _T_AIM Cptr_Ti meQut =200; // Test if the identifier is correct
i f (Cptr_Ti meQut ==200)
{if(l_Message_Pb_Affiche==0)
{I _Message_Pb_Affi che=1;
got oxy( 2, 10);
printf(" No response to the command frame through % \n", Texte);
printf(" Check the existance of the nmpdul e and whether the supply 12Vis OK\n");}
f or (Tenp=0; Tenp<100000; Tenp++);} // Wait for a nonent!
}whi | e( Cpt r _Ti meQut ==200) ;

/1 Function "Send frame and test if the target nodule replies
voi d Envoi _I M Et_Test (void)
{int Cptr_TimeCQut, Tenp;
| _Message_Pb_Affi che=0;
do {Ecrire_Trane(T_IM;// Send a frane through the CAN network
Cpt r _Ti meCut =0;
do{ Cpt r _Ti meQut ++; }whi | e((Li re_Trane(&Tranme_Recue) ==0) &&( Cpt r _Ti neQut <200)) ;
if(ldent_Tranme_Recue! =l dent _T_AIM Cptr_Ti neCut=200; // Test if the identifier is correct
i f (Cptr_Ti meQut ==200)
{if(1_Message_Pb_Affiche==0)
{I _Message_Pb_Affiche=1;
got oxy( 2, 10);
printf(" No response to the command frane throu
printf(" Check the existance of the npg
f or (Tenp=0; Tenp<100000; Tenp++);} // Wait for a nog
}whi |l e( Cptr_Ti meQut ==200) ;

ply 12Vis K \n");}
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10ANNEX

10.1Definition File Only For CAN_VMD System

[ RrREF A A KR A KA I A K KA KA I KR KA I KKK A I A KKK KA F A I K XK

/1 Data structures for CAN VMD application

/1 File Name: CAN_VMD. h

[ EEEEE A KA KR KKK KKK KA KKK KR F KKK KA I KK KA F KRR AR

#i f ndef _VMD_H
#define _VMD_H
/1 Message Form
typedef struct {

/* nunber of bytes to send,

int dlc;

unsi gned char idi;
unsi gned char id2;
unsi gned char data[8];

} Message;

/1 For identifier in standard node

typedef union

{struct {unsi gned short
unsi gned short

} identifi

struct {unsi gned
unsi gned

} register

er;
char
char

unsi gned short val ue;

} ident_standard;

ident:11;

rtr:1;
unsi gned short nul: 4;

ident1;
i dent 2;

/1 For identifier in extended node

typedef union

{struct {unsigned | ong
unsi gned | ong
unsi gned | ong

} identifi

struct {unsi gned
unsi gned

unsi gned

unsi gned

} register

er;
char
char
char
char

unsi gned | ong val ue;

} ident_extend;

i dent: 29;

rtr
X: 2

01

ident1;
i dent 2;
i dent 3;
i dent 4;

/1 For information frame SJA1000 register

typedef union
{struct

unsi gned
} tr_info;

/1 For frame circulating through CAN Networ

typedef struct

tr_info trame_info;

uni on {ident _standard standar
ext end;

i dent _ext
ident;

{unsi gned char

unsi gned char
unsi gned char
unsi gned char

char

end

unsi gned char datal8];

} Frane;

typedef uni on

{struct {unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

}bit;
unsi gned char val ue;
}Port_8ES

char
char
char
char
char
char
char
char

} field;

register;

GP7:
GP6:
GP5:
GP4:
GP3:
GP2:
GP1:

Port _8ES Et at _Conmodo_Feux;
#def i ne Val ue_Commodo_Feux Etat_Commpdo_Feux. val ue
#define Cde_Veill euse Etat_Commpdo_Feux. bit. GP0

#defi ne Cde_Warni ng Etat_Commopdo_Feux. bit. GP1

kR RRR

extend: 1;
rtr:1;
nul : 2;
dlc: 4;

#defi ne Cde_Phare Etat_Commodo_Feux. bit. GP2
#defi ne Cde_Code Etat_Commpdo_Feux. bit. GP3
#define Cde_C i gn_Gauche Etat_Conmodo_Feux. bit. GP4
#define Cde_Clign_Droit
#define Cde_Stop Etat_Commpdo_Feux. bit. GP6
#defi ne Cde_Kl axon Etat_Conmodo_Feux. bit. GP7
/1 For lights control
#define Cde_Nul |l e 0x00
#define Cde_FV_V 0x01 //
#define Cde_FR V 0x01 //
#define Cde_FV_C 0x03 //
#define Cde_FR C 0x01 //
#define Cde_FV_P 0x05 //
#define Cde_FR P 0x01 //

#define Mask_C i gn_AV 0x08 // Front

-1if it is Renote Frane */

/* 8 nost significant bits of ID. */
/* 3 least significant bits of ID */

Et at _Conmodo_Feux. bi t. GP5

Front Light of Pilotlight
Back Light of Pilotlight
Front Light of Dipped |ight
Back Light of Dipped Iight
Front Light of Head |ight
Back Light of Head |ight

I ndi cat or

#define Mask_C i gn_AR 0x04 // Back I ndicator
#defi ne Mask_Kl axon 0x08 // Horn
#define Mask_Stop 0x02 // Stop Light
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/1 Variables to command and control lights
/1 For images of the affected control variables for different lights

uni on byte_bits | mage_FVG | mage_FVD, | mage_FRD, | mage_FRG

/1 Left Front Lights

#defi ne Val ue_FVG | mage_FVG val ue /'l For an access to whole port
#define Veill euse_FVG | mage_FVG bit. b0

#defi ne Code_FVG | mage_FVG bit.bl

#define Phare_FVG | mage_FVG bit. b2

#define dignot_FVG | mage_FVG bit. b3

/1 Right Front Lights

#defi ne Val ue_FVD | mage_FVD. val ue /'l For an access to whole port
#define Veill euse_FVD | mage_FVD. bi t. b0

#defi ne Code_FVD | mage_FVD. bit.bl

#define Phare_FVD | mage_FVD. bit. b2

#define dignot_FVD | mage_FVD. bit. b3

/1 Right Back Lights

#defi ne Val ue_FRD | mage_FRD. val ue /1l For an access to whole port
#define Veill euse_FRD | mage_FRD. bi t. b0

#define Stop_FRD | mage_FRD. bit.bl

#define Cignot_FRD | mage_FRD. bi t. b2

#define Kl axon_FRD | nage_FRD. bit. b3

/1 Left Back Lights

#def i ne Val ue_FRG | mage_FRG val ue /1l For an access to whole port
#define Veill euse_FRG | mage_FRG bi t. b0

#define Stop_FRG | mage_FRG bit.bl

#define Cignot_FRG | mage_FRG bi t. b2

#define Kl axon_FRG | nage_FRG bit. b3

/1 For the variable inmages "Status" of power outputs

union byte_bits | mage_Stat_FVG | mage_Stat _FVD, | mage_St at _FRD, | nage_St at _FRG
/1 For the image "Status" Left Front Lights

#define Val ue_Status_FVG | nage_Stat_FVG value // For an access to whol e port
#define S_Veilleuse_FVG | mage_Stat_FVG bit. b4

#define S Code_FVG | nage_Stat_FVG bit. b5

#define S _Phare_FVG I mage_Stat_FVG bit. b6

#define S_dignot_FVG I nage_Stat _FVG bit.b7

/1 For the image "Status" Right Front Lights

#define Val ue_Status_FVD | nage_Stat_FVD.value // For an access to whol e port
#define S_Veilleuse_FVD | mage_Stat_FVD. bit. b4
#define S Code_FVD | nage_Stat_FVD. bit. b5
#define S _Phare_FVD I mage_Stat_FVD. bit. b6
#define S_dignot_FVD I nage_Stat_FVD. bit.b7
/1 For the image "Status" Right Back Lights
#define Val ue_Status_FRD | nage_Stat_FRD.value // For an access to whol e
#define S_Veilleuse_FRD I mage_Stat_FRD. bit. b4
#define S_Stop_FRD I mage_Stat_FRD. bit. b5
#define S dignot_FRD I mage_Stat _FRD. bit. b6
#define S_Kl axon_FRD | mage_Stat _FRD. bi t. b7

/1 For the imge "Status" Left Back Lights
#define Val ue_Status_FRG | mage_Stat _FRG value // For an access t{
#define S_Veilleuse_FRG | mage_Stat _FRG bit. b4
#define S_Stop_FRG | mage_Stat _FRG bit. b5
#define S dignot_FRG I mage_Stat _FRG bit. b6
#define S_Kl axon_FRG | mage_Stat _FRG bit. b7

/1 Declaration of identifiers for different nodul es
/1 Left Front Lights
#define I dent_T_| RM FVG 0xOE041EQ07 /'l Left Front § rogation (Information Request Message)
#define |dent_T_I M FVG 0xOE080000 /1 Left and (| nput Message)

#define |dent_T_Al M FVG 0xO0E200000 ghts in Acknow edgenent

/1 Right Front Lights

#define |dent _T_| RM FVD OxOE841E07
#define Ident_T_I M FVD 0xOE880000
#define I dent_T_Al M FVD 0x0OEA00000,
/1 Left Back Lights

#define |dent _T_I| RM FRG 0xOF041EO
#define |dent_T_I M FRG 0x0OF080000
#define | dent _T_Al M FRG 0x0F200000
/1 Right Back Lights

#define I dent _T_I RM FRD OxOF841E07
#define |dent _T_I M FRD 0x0F880000
#define | dent _T_Al M FRD 0xOFA00000 I
/1 Lights Stal k

#define | dent_T_| M Conmpdo_Feux 0x05080000 // Lights Stalk in command (I nformation Message)

#define | dent _T_Al M Cormpdo_Feux 0x05200000 // Lights Stal k: Acknow edgement for IM

#define | dent_T_| RM Commpdo_Feux 0x05041E07 // Lights Stalk in interrogation (Information Request Message)
/1 Wper Stalk

#define | dent _T_| M Conmpdo_EG 0x05880000 // Wper Stalk in command (Information Message)

#define |dent_T_Al M Cormpbdo_EG 0x05A00000 // Wper Stalk in command (Information Message)

#define |dent_T_| RML_Commpdo_EG 0x05841E07 // Wper Stalk in interrogation: 1 byte asked

#define | dent _T_| RMB_Conmodo_EG 0x05840000 // Wper Stalk in interrogation: 8 bytes asked

#define | dent_T_OB_Cormmopdo_EG 0x05900000 // Wper Stalk "On Bus" (by test manager)

/1 Servo system

#define I dent _T_| M Asservi ssement 0x00880000 /1 " Servo system" in the command (I|nput Message)

I n commande (I nput Message)
E in Acknow edgenent

ininterrogation (Information Request Message)
in command (| nput Message)

Li ghts in Acknow edgenent

k Lights in interrogation (Infornation Request Message)
k Lights in command (Input Message)

ack Lights in Acknow edgenent

#define ldent_T_| RML_Asservi ssenent 0x00841E07 /1 " Servo system" in interrogation: 1 byte in the response
#define |dent_T_| RMB_Asservi ssenent 0x00840000 /1 " Servo system" in interrogation: 8 bytes in the response

#define | dent _T_Al M Asservi ssement 0x00A00000 /1 " Servo system" in Acknow edgenent
#define |dent_T_OB_Asservi ssenent 0x00900000 /1 " Servo system" On Bus (by test mmnager)
/1 Wper stal k Command

Port _8ES Commodo_EG

#defi ne Etat_Commpdo_EG Commopdo_EG val ue

#def i ne Val ue_Commmodo_EG Commmodo_EG val ue

#defi ne Cde_EG Av_I nt Commodo_EG bit. GPO /1 Front Wper control before intermttent position
#define | nputl Cormpdo_EG bit.GP1

#define | nput2 Commodo_EG bit. GP2

#defi ne Cde_EG Av_Posl Commpdo_EG bit.GP3 // Front Wper control before in Position 1

#defi ne Cde_EG Av_Pos2 Commodo_EG bit.GP4 // Front Wper control before in Position 2
#define Cde_EG Ar Commopdo_EG bit. GP5 /1 Back W per control

#defi ne Cde_Lave_Qd ace_Ar Conmopdo_EG bit. GP6

#defi ne Cde_Lave_Qd ace_Av Conmodo_EG bit. GP7

#endi f

interrogation (Information Request Message)
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10.2Definition File Only For The ATON Board

J] KEEE A KA K KA KA KA KKK R AFAK KA KA AF AR KA KA F A K KR KR F KA I X KA KAk

/1 Definition file for "ATON_CAN' board CAN control | er

/1 File Name: Aton_CAN h

M T
#i fndef _PELI CAN_H

#define _PELICAN H

#define SJIA 0xB30280 /* SJA Board address */

#def i ne MODE *(unsigned char *) (SJA /* Control Register */

#def i ne COMVAND *(unsigned char *) (SJA+0x01) /* Command Regi ster */

#def i ne STATUS *(unsigned char *) (SJA+0x02) /* Status Register */

#def i ne | NTERRUPT *(unsi gned char *) (SJA+0x03) /* Interruption Register */
#def i ne | NTERRUPT_ENABLE *(unsigned char *) (SJA+0x04)

#define BUS_TIM NG 0 *(unsigned char *) (SJA+0x06) /* Bus tinmng O Register */
#define BUS_TIM NG 1 *(unsigned char *) (SJA+0x07) /* Bus timng 1 Register */
#def i ne OUTPUT_CONTROL *(unsigned char *) (SJA+0x08) /* Qutput control Register */
#def i ne ARBI TRATI ON_LOST_CAPTURE *(unsigned char *) (SJA+0x0B)

#def i ne ERROR_CODE_CAPTURE *(unsi gned char *) (SJA+0x0C)

#define ERROR WARNING LIM T *(unsi gned char *) (SJA+0x0D)

#def i ne RX_ERROR_COUNTER *(unsigned char *) (SJA+0xOE)

#def i ne TX_ERROR_COUNTER *(unsi gned char *) (SJA+OxOF)

#def i ne RX_FRAME_I NFO *(unsi gned char *) (SJA+0x10)

#defi ne TX_FRAME_I NFO *(unsigned char *) (SJA+0x10)

/* SI MPLE FRAME Mode */

#define RX_.ID 1_S *(unsigned char *) (SJA+0x11)

#define RX_ID 2_S *(unsi gned char *) (SJA+0x12)

#defi ne RX_DATA_S (unsi gned char *) (SJA+0x13) /* Message begi nni ng Addre
#define TX_ID 1_S *(unsigned char *) (SJA+0x11)

#define TX_ID 2_S *(unsigned char *) (SJA+0x12)

#define TX_DATA S (unsi gned char *) (SJA+0x13) /*

/* EXTENDED Mode */

#define RX_ID 1_E *(unsigned char *) (SJA+0x11)

#define RX_.ID 2_E *(unsigned char *) (SJA+0x12)

#define RX_ID 3_E *(unsigned char *) (SJA+0x13)

#define RX_ID 4_E *(unsigned char *) (SJA+0x14)

#defi ne RX_DATA E (unsi gned char *) (SJA+0x15) I* */
#define TX_ID 1_E *(unsigned char *) (SJA+0x11)

#define TX_ID 2_E *(unsigned char *) (SJA+0x12)

#define TX_ID 3_E *(unsigned char *) (SJA+0x13)

#define TX_ID 4_E *(unsigned char *) (SJA+0x14)

#defi ne TX_DATA E (unsi gned char *) (SJA+0x15) Addr ess */

/* The two Modes */
#def i ne RX_MESSAGE_COUNTER *(unsigned char *) (9
#def i ne RX_BUFFER_START_ADDRESS *(unsigned char *) (d
#defi ne CLOCK_Dl VI DER *(unsi gned char *

/* Acceptabl e code and mask node recover only */
#def i ne ACCEPT_CODEO *(unsigned c
#def i ne ACCEPT_CODE1 *(unsi gned cha
#def i ne ACCEPT_CODE2
#def i ne ACCEPT_CODE3

#def i ne ACCEPT_MASKO
#def i ne ACCEPT_MASK1
#defi ne ACCEPT_MASK2
#def i ne ACCEPT_MASK3

/*** Configurations of bit registé
/* Register STATUS */

#def i ne BUS_STATUS

#defi ne ERROR_STATUS

#def i ne TRANSM T_STATUS

#def i ne RECEI VE_STATUS

#defi ne TRANSM SSI ON_COMPLETE

#defi ne TRANSM T_BUFFER_STATUS 0x04
#def i ne DATA_OVERRUN_STATUS 0x02
#def i ne RECElI VE_BUFFER_STATUS 0x01

[ xEEEEAFEx KA KKK TYPES * R A Kk kKA Kk Kk XK A KK kK

[ REE KR A KKK A K KA KKK KK AKX H KK AT H KKK F KKK KA I KRR I KA H A KK AR

1= DECLARATI ONS

Ir* Prototypes of the specific CAN - SJAL1000 functions

// khkkkhkhkhhkhhkhkhhkhhkhhkhhhkhhkhhhkhhkhkhhhkhkhhkhkhkhkkhkkhkhkhhkhhkhkhkhkkkkkk k%

/** Initialization of SJA1000 in Peli CAN node. */

void init_sjal000_peli_acc (char acc_code0O, char acc_codel, char acc_code2, char acc_code3,
char acc_nmask0, char acc_maskl, char acc_nmask2, char acc_nask3);

/** Initialization of SJA1000 in Peli CAN node. */

void init_sjal000_peli ();

Trame Receive_Trame();

/** Send a franme */

void send_trame_peli (Message nes);

/** Receive a nessage. */

Message receive_trame_peli ();

/** Display the regsitres on Peli CAN */

void print_reg_peli ();

/* Display the state of STATUS REQ STER */

void show status ();

/* Display the passed nmessage as paraneters on the line */

void print_little (Message mes);

/1 Initialization of the board CAN ATON

void Init_Aton_CAN();

char Ecrire_Trame(Trame nessage);

char Lire_Trame(Trane *nmessage_recu);

void Affiche_Trame(Trame trane);
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