UNIVERSITE [ FACULTE DES

PARIS 12

VAL de

SCIENCES

M A R N E | ET TECHNOLOGIE

De I'application a la structure d’'un microcontroleur

Ph. Meyne — philippe.meyne@univ-paris12.fr



Description de I'application
Cahier des charges : de électronique
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Description de I'application
Analyse de I'application

Entités physiques

interrupteu
Lire

—||— interrupteur

Support d’exécution
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Description de I'application
Entités physiques

Processeur

Bus de donnée

Bus d’'adresse

Bus de contrble
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Interface
d’entrée

sortie

Décodage
adresse

1

TIMER




Description de I'application
Pseudo code : fonction Lire_interrupteur

interrupteu état

| Llre -

Interrupteur

Lecture du mot place
a l'adresse de

] ) _ I'interrupteur
Début| état <- @ (interrupteur

etat <- etat&$01s ~~_ Masque pour isoler le
t . .
| retour bit qui donne
Fin I'état de l'interrupteur
5
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Description de I'application
Pseudo code : fonction Afficher led

valeur led

4’{ }_' Affllggel’ 4’{

Ecriture a I'adresse

/ des led
Début @(led) <- valeur

retour
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Description de I'application
Pseudo code : fonction Générer_valeur

Début tant quél)
faire | état <- Lire_interrupteur
état_1 <- état
tant queétat=etat_1) .
faire | valeur <-valeur + 1 Tant que | 'nter_rUpteur
si (valeur > 6) aloryaleur<- n‘est pas actionner
fin si les chiffres défilent
Afficher _led(valeur)
. etat <- Lire_interrupteur«—  nsfraichir la valeur
etat 1 <- etat de etat
tant que(etat=etat_1) Tant que l'interrupteur
faire \ état <- Lire_interrupteur, n 'est pas actionner
| fin tq le programme attend
fin tq
Fin
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Description de I'application
Table des variables

Nom Type | Allocation| Nature
Etat entier globale
Etat 1 entier globale
Valeur entier globale
Interrupteur | adresse locale
Led adresse locale
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Processeur

AO'An
Do'Dm

Signaux de control

Description de I'application
Structures d’exécution

Temps )

Utilisateur

Timer
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RAM

1

ROM

Port d’'entrée
Sortie

Bus de d'adresses
Bus de données

Bus de controle

Entrée
<

sortie
9



Structure des microcontroleurs
Famille de microcontroleur

Familles de processeur

Motorola
PowerPC Coldfire 68 k
| ntel PIC ARM
51 x86 Pentium
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Structure des microcontroleurs
Famille CISC/RISC

CISC/RISC

CISC RISC

— —

Motorola Intel Microchips ARM
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Structure des microcontroleurs
Choix — Exemple 68HC11

Dperating | Max Bus
= R e |1 ] o o]  erer

MCEaHC11D0 — 182 — — 168-8it, 34C, | — | 16 | &C — — 30,50 3 2k extemnal address bus,
4-'5'3?. R, SR A 2Hz version (MCGEL110:d0)
pilse
accumulaior
MCEaHC1103 4K 182 — — 168-8it, 34C, | 32 | 16 | &C — — 30 50 3 24K extemnal address bus,
4-'5'3?. RTI, 5P A 2MiHz version (MCGEL110a3)
pulse
aocumulsior
MC8aHCT 1103 — 182 4k — 16-8it, 344G, | 32 | 18 | SC — — 5 3 24K extemnal address bus,
4"5'3'?- AL 5Pl IMHz svailable in C temperature
piullse .
accumulsior ange only
MC8aHC11ED — A2 — — 168it, 34iC, | — | 22 | SCI | 8&CH | — a0 50 3 A 2MHz version (MCGBL11ED)
4/500C, BT, 5P| EBit
oulse
accumulaior
MCEaHC11E — A2 — 512 16-8it, 34IC, | — | 22 | SCl | 8CH | — 30,50 3 A 2MiHz version (MCGEL11E1)
4/50C, RTI, 5Pl | B-Bit
oulss
accumulaior
MCAaHCT11KS2 — 1K 12K il 16-8it, 340C, | 51 | 26 | 5CI+ | 8CH | 4-CH 5 4 4MHz non-mux bus, slow mode fiea-
4-'5'3?. R, 5Pl | B-Bit | B-Bit ure, secunty opton available
pulse or
accumulaior 2-CH
18-B4
MCEaHCT 1KWA — T84 — 240 18-8it, 3G, | — [ 85 | SCI+ | 10-CH [ 4-CH 5 4 AMHz non-mu bus. 2 exira timers,
4"5'3'?- RTL, 5Pl | 10-Bit | &-ait 4 chip selects extended, memory
puise or p up to 1Myt
accumulsior 2-CH map up to 1Mbyte
18-B4
MC8aHC11P2 32K 1K — 240 18-Bit, 34IC, | 82 | 37 | Triple | B4CH | 4-CH 5 4 24K extemnal address bus, Mi-bus
4/500C, RT1, SC B-8it | &-8it nierizce. PLL clock drculiry
pulse SPI or
accumulsior 2-CH
18-B4
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Microcontroleur 16F876
Famille 16F87X

Key Features

PICmicro™ Mid-Range Reference PIC16F873 PIC16F874 PIC16F876 PIC16F877
Manual (DS33023)
Operating Frequency DC - 20 MHz DC - 20 MHz DC - 20 MHz DC - 20 MHz
RESETS (and Delays) POR, BOR PCR, BOR POR, BOR POR, BOR
(PWRT, OST) (PWRT, OST) (PWRT, OST) (PWRT, OST)
FLASH Program Memo
(14-bi?words) i 4K 4K 8K 8K
Data Memory (bytes) 192 192 368 368
EEPROM Data Memory 128 128 256 256
Interrupts 13 14 13 14
I/O Ports Ports A,B,C Ports A,B,C,D.E Ports A,B,C Ports AB,C,D,E
Timers 3 3 3 3
Capture/Compare/PWM Modules 2 2 2 2
Serial Communications MSSP, USART | MSSP, USART | MSSP, USART | MSSP, USART
Parallel Communications — PSP — PSP

10-bit Analog-to-Digital Module

5 input channels

8 input channels

5 input channels

8 input channels

Instruction Set

35 instructions

35 instructions

35 instructions

35 instructions
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Microcontroleur 16F876

Brochage

MCLR/Vep— []°1 ~ 28| | =—= RB7/PGD

RAO/ANO =[] 2 27[] =— RB6/PGC
RAT/ANT <[] 3 26| | = RB5
RA2/AN2/VReF-<— [ | 4 Y 25 ] = RB4

RA3/AN3NVRer+ =+ [| 5 o 24[] = RB3/PGM
RA4/TOCKI=—[] 6 o 23[] =— RB2
RA5/AN4/SS L] 7 E 22[ ] =— RB1

vss—= L] 8 © 21[] = RBO/INT

OSC1/CLKIN—=[ | 9 O 20[ ] =— Voo
OSC2/CLKOUT=—[ 10 Y 19[ ] =— Vss

RCO/T10SO/T1CKI =[]
RC1/T10SI/CCP2=— [
RC2/CCP1=— [
RC3/SCK/SCL=— [

— =
|

-
=W

18[ ] =— RC7/RX/DT
17[] =— RCB/TX/CK
16[ ] =— RC5/SDO
15[ ] =— RC4/SDI/SDA
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Microcontroleur 16F876
Structure interne

PORTA

13 . Data Bus 8
<"~ Program Counter |<; J

FLASH J i L
Program -
Memory RAM

8 Level Stack File

{13-bit) Registers
Program .
Bus 14

7
RAM Addr(" N
Addr MUX

Direct Addr 7

'”' T[ Indirect

8
I Addr

M

PORTB

PORTC

lllillll

M

Power-up MUX
AV} Timer
Instruction Oscillator
Decode & [—_+ | Start-up Timer
Control Power-on
Reset |l
o] Timing |4 - Watchdog
]Z}# Generation [~ Timer
OSC1/CLKIN Brown-out
QSC2/CLKOUT Reset
In-Circuit
Debugger
Low “oltage
Programming
MCLR VDD, Vss
Timerd Timer1 Timer2 10-bit A/D
) o o
l | | |
Synchronous
Data EEPROM CCP1,2 Serial Port USART
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RAD/AND
RATANT
RA2IANZNVREF-
RAJANINVREF+
RA4TOCKI
RAS/AN4/SS

RBO/INT
RB1

RB2
RB3/PGM
RB4

RBS
RBE6/PGC
RB7/PGD

RCOM10OS0O/TICKI
RC1/T108l/CCP2
RC2/CCP1
RC3/SCK/SCL
RC4/SDI/SDA
RC&/SDO
RCE/TXICK
RCT/RX/DT
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Microcontroleur 16F876
Carte mémoire

PC<12:0>
CALL, RETURN | 13
RETFIE, RETLW |
Stack Level 1
Stack Level 2
-
L ]
L ]
Stack Level 8
RESET Vector 0000k
L]
® <:
L]
Interrupt Vector 0004h
( 0005h
Page 0
07FFh
0800h
Page 1
On-Chip |
J O0FFFh
Program <
Memory 1000h
Page 2
17FFh
1800h
Page 3
1FFFh
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Microcontroleur 16F876
Mémoire donnéees

File
Address

Indirect addr®| oon
TMRD 01h
PCL 02h
STATUS 03h
FSR 04h
PORTA 05h
PORTB 06h
PORTC 07h
PoORTD! | 08h
PORTE!M | 0%h
PCLATH 0Ah
INTCON 0Bh
PIR1 0Ch
PIR2 0oh
TMRIL 0Eh
TMR1H OFh
T1CON 10h
TMR2 11h
T2CON 12h
SSPBUF 13h
SSPCON 14h
CCPRI1IL 15h
CCPR1H 16h
CCP1CON 17h
RCSTA 18h
TXREG 19h
RCREG 1Ah
CCPR2L 1Bh
CCPR2H 1Ch
CCP2CON | 1Dh
ADRESH 1Eh
ADCONO 1Fh
20h

General

Purpose

Register

96 Bytes
7Fh

Bank 0

File
Address
Indirect addr. | son
OPTION_REG | 81h
PCL 82h
STATUS 83h
FSR 84h
TRISA 85h
TRISB 86h
TRISC 87h
TRISDM | =8h
TRISEM | 3agn
PCLATH 8Ah
INTCON 8Bh
PIE1 8Ch
PIE2 8Dh
PCON 8Eh
8Fh
S90h
SSPCONZ g1h
PR2 92Zh
SSPADD 93h
SSPSTAT 94h
95h
9th
97h
TXSTA 98h
SPBRG 99h
9Ah
9Bh
ach
9Dh
ADRESL 9Eh
ADCON1 9Fh
ACh
General
Purpose
Reqister
80 Bytes o=
accesses FOh
TOh-TFh
FFh
Bank 1

File File
Address Address
Indirect addr.” | 100h Indirect addr | 1a0n
TMROD 101h OPTION_REG| 181h
PCL 102h PCL 182h
STATUS 103h STATUS 183h
FSR 104h FSR 184h
105h 185h
EORTE 106h TRISB 186h
107h 187h
108h 188h
108h 189h
PCLATH 10AhR PCLATH 184h
INTCOM 10Bh INTCON 18Bh
EEDATA 10Ch EECON1 18Ch
EEADR 10Ch EECONZ 18Dh
EEDATH 10Eh Reserved® 18Eh
EEADRH 10Fh Reserved® | 18Fh
110h 190h
111h 191h
112h 182h
113h 193h
114h 194h
115h 195h
116h 196h
Gereal |1 | General | 1gn
Register 112h Reqister 198h
16 Bytes 119h 16 Bytes 199h
11Ah 194h
11Bh 19Bh
11Ch 18Ch
11Dh 19Dh
MEh 19Eh
11Fh 15Fh
120n 1A0h
General General
Purpose Purpose
Register Reqgister
80 Byies T 230 Bytes 1EFh
accesses 170n accesses 1FOh
70h-TFh 70h - 7Fh
17Fh 1FFh
Bank 2 Bank 3
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Microcontroleur 16F876
Contenu des registres

Value on: | Details
Address Hame Bit7 Bit & Bit 3 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, on
BOR page:
Bank 0
00R'™ NOF Addressing this lecation uses contents of FER fo address data memory (not a physical regester) Q000 aooo a7
01h THRD Timerl Module Register JoEIE OHIE 27
0Zhi¥ PCL Program Counter (PC) Least Signfeant Byle apo0 0000 28
o3h®  [staTus re | me1 | RPo o O z oC c 0001 laacc| 18
4h! FSR Indirect Data Memary Address Pointer Jocrme soowse 27
05h PORTA — — | PORTA Data Latch when written: PORTA pins when read --0x 0000 28
08h PORTE PORTE Data Latch when wrtten: PORTE pins when read JO0X00 FHITE 3
07h PORTC PORTEC Data Laich when written: PORTEC pins when read JO0X00 FHITE 33
054 PORTD PORTD Data Laich when written: PORTD pins when read JO0X00 FOHITE 35
oght PORTE — — — — — RE2 RE1 RED ---- -uEx 38
0ahi2 [PCLATH — — — Write Buffer for the upper § bits of the Frogram Counter ---0 apop L]
QEh! NTCCON GIE PEIE TOIE NTE RBIE TOF INTF RBIF 0000 Q00x 0
OCh PIR1 PSPIF® ADIF RCIF TXIF SSPIF CCPIIF TMR2ZIF | TMRI1IF [aooo oooo 22
0Dh PIR2 — (3] — EE BCLIF — — CCP2IF | -x-0 0--0 24
DEh TMR1L Halding register for the Least Significant Byte of the 18-b% TMR1 Register JOMIOC FOHITE 52
OFh THRTH Hiolding regster for the Most Significant Byte of the 18-oit TMR 1 Register OISO 52
10h T1CON — — | mickesi | Tickeso [mioscen | misvwe | omics [ommion [ oo oooe] s
11h TMR2Z Tirmer2 Module Register a0a0 a0an 55
12h T2CON —  |routesz|toutpsz| toutest [ Touteso | trRzon | TockPst | teckpso| -ooo sooc| ss
13h SSPBUF Synchroncus Seral Port Recsive BufferiTransmit Register sooxoe soenoe | 70,73
14h SSPCON weol | sspov | ssPEN | ckP ssPMs | ssemz | ssemt | ssPmo [ecoo aooe] a7
15h CCPRIL Capture/Compare/®WM Register! (LS8) O030E OHIOE 57
16h CCPRiH Capture/Compare/PWM Register! (MSB) JoEIE OHIE 57
1Th CCP1CON — — CCP1X CCP1Y CCPIM3 | CCPiIM2Z | CCPIM1 | CCPIMOD | --00 000D 58
1Bh RCSTA SPEM RX® SRENM CREN ADDEN FERR DERR RXSD | 000D 000x i
1Bh THREG USART Transmit Data Regster Q000 aooo 28
1ah RCREG USART Receive Data Register apo0 0000 101
1Bh CCPRIL Capture/Compare WM Register2 (L38) oEIE SoHIE 57
1Ch CCPR2H Capture/Compare/PWM Register2 (MSB) JO0X00 FHITE 57
1Dh CCP2CON — = ccrax | coray [ ccpawa | coramz [ coremt [ coremo | -oo ccon| s
1Eh ADRESH A/D Result Register High Byte JO0X00 FHITE 116
iFh ADCOND a0csi | abcso | cHs2 cHst | caso |eomomneE | — | apon oo so-o| 11
Legend: = =unknown, u=unchanged, g = value depends en condiion, - = unimglemented, read a5 'D°, r= reserved.
Shaded locations are unimplemented. read as '0".
Mote 1: The upper byte of the program counter is not directly accessible. PCLATH is 3 holding register for the PC<12:82 whose
contents are transferred to the upper byte of the program counter.
2: Bits PSPIE and PSPIF are reserved on PIC18FETIETE devices; always maintain these bits cear.
3: These registers can be addressed from any bank
4: PORTD, PORTE. TRIZD, and TRISE are not physically implemented on PIC16FETIETE devices; read as 07
3: PIRZ«<f> and PIE2<6> ars reserved on thess devices; always mainiain these bits clear.
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Microcontroleur 16F876
Instructions

Mnemonic, Description Cycles 1481 Opeode Status
Operands MSh Lsp | Affected
BYTE-ORIENTED FILE REGISTER OPERATIONS
ADDWF fd Add Woand T 1 oo ol1l dfff f£ff | C,DCZ
AMDWE fd AND W owith £ 1 o0 olol Afff fEFf Fd
CLRF f Clear f 1 o0 oo0l 1fff fEEf z
CLREW - Clear W 1 00 0001 OXXX XX z
COMF fd Complement f 1 o0 1001 Afff fEEf z
DECF fd Decrement f 1 oo o011l dfff E£ff Z
DECFSZ fd Decrement f, Skip if 0 12) o0 1011 Afff ffff
INCF fd Increment f 1 o0 1010 Afff fEEf z
INCFSZ fd Increment f, Skip if 0 12) o0 1111 Afff ffff
IORWF fd Inclugive OFR W with T 1 o0 fEEf z
MOVF fd Maowe f 1 oo EEEE z
MCWVWE f Mowve Wio f 1 i ffff
MNOP - Mo Cperation 1 o0 0000
RLF fd Rotate Left f through Carry 1 o0 fEEf C
RRF fd Rotate Right f through Carry 1 o0 fEEf C
SUBWF fd Subtract W from f 1 oo f££f | C,DCZ
SWAPF fd Swap nibbles in f 1 o0 fEEf
XORWF fd Exclusive OR W with 1 i ffff Fd
BIT-ORIENTED FILE REGISTER OPERATIONS
BCF fb Bit Clear f 1 o1l oobb bEEf Efff
BSF fb Bit Setf 1 01 olbb bfff ffff
BTFSC fb Bit Test f, Skip if Clear 1(2) 01 1obb bfff ffff
BTFSS fb Bit Test f, Skip if Sat 1(2) 01 11bb bfff ffff
LITERAL AMD CONTROL OPERATIONS

ADDLW k Add literal and W 1 11 C,DC.Z
AMDLW k AMND literal with W 1 11 Fd
CALL K Call subrouting 2 1o o
CLRWDT - Clear Watchdog Timer 1 o0 TC,PD
GOTO k Go to address 2 10
IORLWY k Inclugive OR literal with W 1 11 z
MOVLW k Move literal to W 1 11
RETFIE - Return from interrupt 2 oo
RETLW k Return with literal in W 2 11
RETURN - Return from Sulbroutine 2 oo
SLEEP : 5o into standby mode 1 o0 TO.PD
SUBLW k Subtract W from literal 1 11 C,DC.Z
FORLW k Exclusive OR literal with W 1 11 Z

Ph. Meyne — philippe.meyne@univ-paris12.fr
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Microcontroleur 16F876
TIMER O - Schéma

Data bus
Fosc/4 0
PSout 8
Sync with
I 1D 1 -1 Internal TMRO
TOCKI pin y Programmable | | o clocks PSout
Prescaler
TOSE (2 cycle delay)
}o
Set interrupt
PS2, PS1, PSO PSA flag bit TOIF
TOCS on overflow
20
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Microcontroleur 16F876
TIMER 0 — Registre de programmation

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
RBPU INTEDG TOCS TOSE PSA PS2 PS1 PSO
bit 7 bit O

21
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Microcontroleur 16F876

TIMER 1

Set TMR1IF flag bit
on Overflow

CCP Special Trigger

™R 0l < Synchronized
CLR clock input
TMR1H TMR1L
- .
TMR1ON
SR on/off T1SYNC
T10S0/ 11056 D 1
T1CKI . < Prescaler Synchronize
—T10SCEN  Fosc/4 1,2,4,8 Adet |
gnalll::l-le (1) Internal— 0 } |
T108| , . Oscilllator™ Glock 2 SLEEP input
———————— T1CKPS1:T1CKPSO0
TMR1CS
U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — T1CKPS1 T1CKPSO0 T10SCEN T1SYNC | TMR1CS | TMR10ON
bit 7 bit 0
22
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Interruptions

Principes JirO
) Composant
Requéte périphérique

d’interruption

Branchement a la
fonction

€ d’interruption
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Cas du

PIR/PIE Registers

ADCIF 8

ACCIE 4

P.EIF:]:'\.
ADIE o

COPIIF o

GCAMIE -/
CGP2IF :[:-
—
CGPRZIE
GHIFE A
CMIE

EEIF :]:'w,
EEIE 4

Interruptions
PIC 18F876 — Source des IT

INTCON Register
GRIF .
GRIE o

TOIF
LCoIF —ﬁl_l TOIE I,
LOOIE -/ — "
J
OVFIF =y | _> — :I —
oOVFIE =4 (EEIE Y
PEIF (ADIE #)
PEIE J
GIE
PSPIF A
PSFIE A
ROIF x
RCIE :
SSPIF j—\
SSPIE J
TMRIIF =
TMRAIE =/
TMRZIF !
TMRZIE J
THIF A
THIE A

Ph. Meyne — philippe.meyne@univ-paris12.ir

wiake-up (if in SLEEP rroie)
L
RBIF Y -
REIE :I:_,- . )— ..
\_I—J_ Interups to GRU

Clear GIE bit
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Cas du PIC 18F876 — Registre INTCON

Interruptions

R/W-0 R/W-0 R/W-0 R/W-0 RW-0 R/W-0 R/W-0 R/W-0
GIE PEIE ) TOIE INTE®@ | RBIE(™ | ToIF | INTF® |RBIF(1.2)
2)
bit 7 bit 0

Ph. Meyne — philippe.meyne@univ-paris12.fr
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Interruptions
Cas du PIC 18F876 — Fonction d’IT typigue

ISR_ADDR CLRF STATUS ; BankO
BTFSC PIR1, TMR1IF ; Timerl overflow interrupt?
GOTO T1_INT ; YES
BTFSC PIR1, ADIF ; NO, A/D interrupt?
GOTO AD_INT ; YES, do A/D thing

BTFSC INTCON, RBIF ; NO, Change on PORTB interrupt?
GOTO PORTB_INT ; YES, Do PortB Change thing

PORTB_INT ; Routine when PortB has a change

RETFIE ; Return and enable interrupts

26
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Interruptions
Cas du PIC 18F876 — Exemple IT externe

LIST p=16F876 , PIC16F876 est le processeuecibl
#include "P16F84.INC" ; fichier include de déclaratio
ORG O
goto debut ; branchement au reset
ORG 4
goto F_IT ;oranchement si IT
' memoire code
ORG 5
debut ;interdiction des interruption
clrf INTCON ; Interdiction de toutes les IT

, port B en sortie
; selection du bank 1 pour acces au registre de cdufigort B

bcf STATUS,RP1 'RP1<-0

bsf STATUS,RPO *RPO <-1

; direction du port B

moviw 0x01 ‘RBO en entrée, les autres en sortie
movwf TRISB ; bit du port B en sortie

27
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Interruptions
Cas du PIC 18F876

; selection du bank O pour acces au registre E/S duBpo

bcf STATUS,RPO : RPO<-0
; autorisation des interruptions
bsf INTCON,GIE ; autorisation globale
bsf INTCON,INTE ; interruption entree d'IT
bcf INTCON,INTF ; pas d'IT externe produite
boucle goto boucle ; aller a boucle

; fonction d'interruption

F IT bcf STATUS,RP1 ; acces bank 0
bcf STATUS,RPO ; acces bank 0
bsf PORTB,?2 ;bitla0
bcf INTCON,INTF ; remise a zero pour IT suivante
RETFIE
END

28
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Périphériques
Compare Capture PWM — Registre de configuration

U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — CCPxX CCPxY CCPxM3 | CCPxM2 | CCPxM1 | CCPxMO

bit 7 bit O
29
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Compare Capture PWM — Mode capture

Péeriphériques

Set flag bit CCPxIF

Prescaler
+1,.4, 16

1

CCPx Pin

Tana |

edge detect

Q's

T CCPxCON<3:0=

CCPRxH CCPRxL
Capture
¢ Enable
TMR1H TMR1L

Ph. Meyne — philippe.meyne@univ-paris12.fr
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Péeriphériques
Compare Capture PWM — Mode compare

Special Event

A

Trigger

—<Ha

GCCPx Pin T

Set flag bit CCPxIF

o

L ogic

| Output

match

TRIS
Output Enable

f

CCPxCON<3:0=
Mode Select

CCPRxH

CCPRxL

V

Comparator

4

TMR1H

TMR1L

Ph. Meyne — philippe.meyne@univ-paris12.fr
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Périphériques
Compare Capture PWM — Mode PWM

Duty cycle registers // (CDC'}C‘F:KEQODNCTEB%)

CGCPRxL
(DCxB9:DCxB2)

:

CCPRxH (S|ave TR|S{y2*

T

Comparator R Q

CCP Module ﬁm ® | S CCPx

% g and latch the Duty Cycle

|
|
|
|
Clear Timer, CGPx pin |
|
|
|
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Périphériques
Compare Capture PWM — Mode PWM

TIMER 2
Sets flag
IMR2. ) bit TMR2IF
output
" A
Prescaler Reset
q — TMR2
FOSOM T 4 14, 1016 {;eg T
J/E Comparator Postscaler _ |
Eq | 111 to 1:16
T2CKPS1:T2CKPSO0 {}
PR2 reg 4
TOUTPS3: TOUTPSO
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— | TOUTPS3 | TOUTPS2 | TOUTPS1 | TOUTPSO | TMR20ON | T2CKPS1 | T2CKPSO0
bit bit 0

-

Ph. Meyne — philippe.meyne@univ-paris12.fr

33




