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Relevons les defis de demain

Commande d’un moteur pas
a pas avec un hacheur
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Introduction

» Orientation de I'axe du moteur
» Boussole

» Principe :
- L’axe du moteur devra suivre le nord magneétique
- L’axe du moteur devra suivre une direction voulue
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Premiere étude

Découpage fonctionnel

Afficher sur
un écran
LCD
Acquérir les Traiter les |
données données
Commander

le moteur

26/06/2013 4



Premiere étude

Isolation galvanique
« CNY74-4 »

~

Boussole Protocole
« HMC6352 » 12C
e Micro-
" Controlleur
Potentiomeétre
« 100 kQ » CAN

Découpage structurel

2 hacheurs Moteur
4 quadrants « 23LM-C303-10 »
Ecran LCD
« JM164A »
LEDS de

controle
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Commande du moteur

Hacheur

» 4 quadrants E

» Transistors BD 237

K2
lb_K2 aN
DIODE
K4
lb_K4
VCE_KJ\ DIODE

» Résistance de puissance :

Vet = (Rismite X Ic k1) + ViBean T Veb

» Diodes BY 252 l
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Commande du moteur

Isolation galvanique

» Optocoupleur CNY 74 - 4

Vext

Ropto

RF g U2D |

PC847BC IBA

GND_PIC
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Commande du moteur

Amplification

» Transistor 2N2219
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Boussole

Fonctionnement général

» Plusieurs modes de fonctionnement

> Calculs reguliers -> continuous mode
Plusieurs fréquences : THz ; 5Hz ; 10Hz ; 20Hz

- Demande de calcul -> query mode
Apres une commande ‘A’

» Plusieurs types de données a recevoir
> Recevoir un angle -> heading mode
- Recevoir des coordonnées -> magnetometer mode
- Réception sur 16 bits par paquet de 8 bits
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Boussole

Emission

o Start
Adresse
Donnée

ACK ou NACK
Stop

(¢]

o

(¢]

o

Réception

o Start
Adresse
Donnée

ACK et NACK
Stop

(¢]

(e]

(¢]

(o]

Protocole 12C

START |0 1 0o 1 ofax fo 1 o 1t o o 1 1 |ack |srop |
: SR S NV NS S NS S N V. S W S W N S W W W S—
ool o | AN T S S ] O A 1 I | O | I
seo [ HLAL UL LU UL B L L LT
msoaf 1L [ | [ 1 I L
s_sDA | o . R B
wgr
Write to This I°C Address Command
oA ][] 1L LIS
seo | Uy ey ey e
Mspal] [ ] | || | [
S_SDA | [ 1 O [ -
43(hex) 55(hex) 00(hex)
Read From This 12C Address Data Data
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Potentiometre et CAN

REGISTER 21-1: ADCOMNO: A/D CONTROL REGISTER O

ADCONO

u-o -0 RMNW-0 RAN-D RAw-0 RAN-0 RAn-0 RMAW-0
— — CH33 CHS2 CHS1 CHS0 GODONE ADOH
bit 7 bit O
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as 0"
-n =Value at POR 1" = Bit is set ‘0" = Bit is clearsd ® = Bit is unknaown
kit 7-5 Unimplemented: Read as "2’
bit 5-2 CH53:CHS0: Analog Channel Select bits

2200 = Channel O (AND)
020l =Channel 1 (AN1)
021l0 = Channel 2 (ANZ)

» 0b00000001 2222 Chamna 3 (AN
0100 = Channel 4 (AN4)
2101 = Channel § (ANS)12)
2110 = Channel & (aNg)(12)
2111 = Channel 7 (aN7)12)
1000 = Channel & (ANE)
1201 = Channel 3 (ANG)
1010 = Channel 10 (AN10}
1011 =Channel 11 (AN11)
1100 = Channel 12 (AN12}
11o01= Unimplementedm
1110 = Unimplememedm
1111 = Unimplemented

bit 1 GOIDOMNE: AD Conversion Status bit

Wihen AQOM = 1-
1 = A/D conversion in progress
o =AD Idle

Lit O ADOM: AT On bit
1 = AD converter module is enabled

o = A/D converter module is disabled

Mote 1: These channels are not implemented on 28-pin devices.

2: Performing a conversion on unimplemented channels will return a fleating input measurement.
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Potentiometre et CAN

REGISTER 21-2: ADCON1: A/D CONTROL REGISTER 1

» 0b00001110

ADCONI1

u-o [TE RAW-0 RAW-0 raw-olT Rl Rt Rl
— — VCFG VCFGO | PCFG3 | PCFG2 PCFG1 PCFGO
bit 7 bit O
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as '0"
-n = Walue at POR 1" = Bitis 5=t '0" = Bit is cleared % = Bit is unknown
bit 7-8 Unimplemented: Read as "0’
bit & VCFG1: Violtage Reference Configuration bit (VREF- sourze)
1 = WREF- [ANZ)
1=\55
bit 4 VCFGO: Voltage Reference Configuration bit (VREF+ source)
1 = WREF+ [AM3)
1=\DD
bit 3-0 PCFG3:PCFGO: AD Port Configuration Control bits:
PCFG3:| + = = o |le | k| B |®|e|lo|al-|s
PCFGD | = = = = =z = =z =z =z = = z | =
] ] ] o < o ] o ] < < < | =
A A A A A A A A A A A A A
A A A A A A A A A A A A A
A A A A A A A A A A A A A
] A A A A A A A A A A A A
] ] A A A A A A A A A A A
o101 ] ] D A A A A A A A A A A
o110 ] ] D ] A A A A A A A A A
crizlt] D ] D D o A A A A A A A A
1000 ] ] D D D ] A A A A A A A
1001 ] ] D D D ] D A A A A A A
1010 ] ] D D D ] D D A A A A A
1011 ] ] D D o ] D D D A A A A
1100 v] v] D [n] o v] D [n] D D A A A
1101 ] ] D D o ] D D D D D A A
1110 ] ] D D o ] D D D D D D A
1111 ] ] D D D ] D D D D D D ]
A = Analog input D = Digital ¥
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Potentiometre et CAN

REGISTER 21-3: ADCON2: A'D CONTROL REGISTER 2

ADCON2

RW-0 10 RMW-0 RAN-D RAN-0 RAW-0 RAN-0 RAW-0
ADFM — ACQT2 ACATI ACQTD ADCS2 ADCS1 ADCSE0
kit 7 bit O
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as "0’
-n = Value at POR 1" =Bit is set ‘' = Bit is cleared x = Bit is unknown
bit 7 ADFM: A/'D Result Format Select bit
1 = Righit justified
o = Left justified
» 0b00100010 e et
bit 5-3 ACQTZ:ACQTD: A'D Acquisition Time Select bits
111 =20 TaD
110=18TaD
101 =12 TaD
100=8TAD
C11=8TAD
010 =4 TAD
Col=2TAD
200 =0 Tapil
kit 2-0 ADCS2:ADCS0: A'D Conversion Clock Select bits
111 = FRc (clock derived from A/D RC cscillator)t?
110 =Fosciod
101 = Fosciig
100 = Fosci4
211 = FRC {clock derived from A/D RC oscillator) !
010 = Fosciaiz
ool = FOSCI8
oo0 = Fosci2

Hote 1: Ifthe A/D FRC clock source is selecied, a delay of one TCY (instruction cycle) is added before the AD
clock starts. This allows the SLEE? instruction to be executed before starting a conversion.
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Timer variable

» Timer pour 1 ms Eﬁ%
- TOCON=0b00010101 focs

TOPS2:TOPS0

o TMRO=0OxFFFF - 188 e
> 348 ms au max

{2 Tev Delay)

A

<

» Timer pour 1 ps ﬁ?ﬁ

> TOCON=0b01010000 op—

PSA

Sync with
Internal 4>{ TMROL ‘ JMRD
Clocks ~ High Byte

- TMRO=0xFF - 5
> 50 pys au max

(2 To Delay)

8

X

ﬂh K%R ad TMROL
] Write TMROL

Sync with
i ey B
Clocks n Overflow

> Internal Data Bus

Set
TMROIF
n Overflow

s J

TMROH

> Internal Data Bus
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Ecran LCD

Commandes
» Envoyer une com mande Instruction RS R/ DB7 DB6 DB5 DB4 DB3 DB2 DBY DEO
' Fion 0 0 0 0 1 DL N F — —
- RS=0 set
0b0001010
» Envoyer un caractere : Instruction RS RAW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
o RS — 'I Di?pflfa:,f o 0 0 0o 0 0 1t D C B
cono
0b0001100

» Valider un envoi :
- Mettre E a 1

Instruction RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DEO
Cekar 0 0 0 0 0 0 0 0 0 1

. display
Attendre 0b0000000]
- Mettre Ea O
- Attendre Instruction RS RAV DB7 DB6 DB5 DB4 DE3 DE2 DB1 DEO
Entry 0 0 0 0 0 0 0 1 ID S
mode set
0b0000110
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Bilan technique

Commande MEGHNINE / 0 :
moteur | REYNOUARD |  2°7% ol
Programmation o :
LCD DUTEL 100% Oui
Utiliser un
Programmation o : clavier mais
CAN MENDES 95% Oui plus de
disponible
Programmation DUTEL / o :
12C MENDES 9% Oui
Finalisation globale du sujet 95% Oui HMEMELE ek
10 heures
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Bilan de I’'equipe

Aide commande

DUTEL Programmation 25%
moteur
MEGHNINE Commande 550 Aide |
moteur programmation
MENDES Programmation 25% Aide commande
moteur
REYNOUARD | Commande 25% Aide
moteur programmation
TOTAL 100%
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Merci de votre attention



