DA-omvandling, oftast PWM

En DA-omvandlare tar

stor plats pa processor-
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DA-omvandling, oftast PWM
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TIMERO

Fosc/4 - -
Data Bus
0
B@
1
Sync 2
D 1 ovdles ™| TMRO

TOCKI

pin r 8-bit r 0
Prescaler
TOSE TOCS

\\ Set Flag bit TOIF

on Overflow
B PSA
a8

PS<2:0=

REGISTER 5-1: OPTION_REG: OPTION REGISTER

R/W-1 R/W-1 R/W-1 R/W-1 RAWV-1 RAN-1 RAN-1 RAW-1

RABPU INTEDG TOCS TOSE PSA PS2 PS1 PSO

bit 7 bit 0

William Sandgvist william@kth.se



PWM-program

Problem. Beh6ver programmet gora
| | | nagot mer sa far det ske mellan
void main( void)  TMERQ ticken!

#def i ne| DUTY| 128

{
TRI SC. 5 = 0; [* PORTC.5 iIs output */
OPTI ON = 0b10000. 111; /* 256 prescale */
while (1) /* forever */
{ VoD —=[11 ~ 20[]=— Vss
. [12 i
char 1; do oD
1 f (TMRO <|DUTY|) PORTC. 5 = 1; E-i g 17[]
—_ . - |5 E 1611
el se PORTC.5 = 0; R
} <:| 07 2 14
} [18 13(]
9 12[]
[]10 1]
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CCP-enhet

Timerl 16 bit

Caoture
| —omn CCP

CCPRL 240107 bit
- = L CCP-pinne °
CCPRH 240107 bit | Captu re
| :
Conoare
~ « Compare
Compargtor 16M0 bit ¥= ':EHJEE
‘:/_F/___,_«- event
} Rezet LA c PWM
Tirner! 16 bit aded—tadal
Tirnerz 10bit

Det finns ett uppenbart behov avgalvgaende enhddr
generering av PWMCCP-enhetenkan programmeras till
detta!
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PWM

FIGURE 11-3: SIMPLIFIED PWM BLOCK
DIAGRAM

CCP1CON<5:4>

D UtyCyC| e Duty Cycle Registers F-*“
CCPRIL 8+2 bitar

CCPRI1L

CCPR1H(@ (Slave)
-J\,l;r : CCP1
Comparator R Q@ -
<=
._
—) e O 2
{} TRIS
Frequency Comparator —e——
PR2 P Clear Timer2,
= toggle CCP1 pin and
PR2 latch duty cycle
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Sets Flag

TIMER2

Prescaler Reset
i S TMR2
FOsG/HA ™11, 1:4.1:16

? = {} Postscaler

Comparator
i EQ | 1:1to1:16

T2CKPS<1:0> 4}
PR2 4

TOUTPS<3:0>

TIMER?Z2 ar en 8-bit raknare (upp till modulo 256)xMhar en
prescalerfran processorklockan, och ett regif&t2 som kan
"forkorta” raknecykeln — den raknar da "modulo PR2%&tia ger
manga mojligheter till att stalla in TIMER2 Outdfttkvensen.

REGISTER 7-1: T2CON: TIMER 2 CONTROL REGISTER

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RW-0 R/W-0
— TOUTPS3 | TOUTPS2 | TOUTPS1 | TOUTPSO | TMR2ON | T2CKPS1 | T2CKPSO
bit 7 bit 0
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PWM f 1kHz D 50%

Antag att vi behdver generera en PWM-signal fhéckHz
och dutycyclés0% (nagon som gillar jamna siffror).

0 0
fos, _ 410 =100° 119 =25010°
4 4 prescalgl|4|16
PR2=249 [0..249 25000° _ 5501
249+1
REGISTER 7-1:  T2CON: TIMER 2 CONTROL REGISTER
_ U;U Tﬂl;oss T:LT:::-“Q T(JRLT'!I\'!:;’H T()R:JVTUI;USO | Tnﬂggm | T;::TI:; | Tchm:%?U
1 0 1
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PWM f 1kHz D 50%

REGISTER 11-1: CCP1CON: ENHANCED CCP1 CONTROL REGISTER

RAN-0 Riv-0 RAW-0 RAW-0 R/W-0 RAW-0 RAW-0 RAW-0
P1M1 P1MO DC1B1 | DC1B0 CCP1IM3 CCP1M2 CCP1M1 CCP1MO
Thit 7 A A bit 0
0 0 1 1 0 0
CCP1-pin PWM-mode
TRI SC. 5=0;

Tva extra bitars DutyCycle
upplésning (minst signifikanta bitar)

Tio bitars upplosning har man nar PR2=255. Lagre varde
ger reducerad upplésningen enligt formeln:

log(4[ PR2+1))
log(2)
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PWM f 1kHz D 50%

REGISTER 11-1: CCP1CON: ENHANCED CCP1 CONTROL REGISTER

RMW-0 RAW-0 RAW-0 RMAW-0 RW-0 RW-0

RW-0 RW-0

PIM1 P1MO DC'IEH\L DC1BD\|\CCP1M3 | CCP1M2 | CCP1M1 | CCP1MOD

bit 7

bit 0

\\

CCPRLL|[4+DC1BlL[2+DC1B0[1

DutyCycle=
=y (PR2+1)[4
500 = CCPRLL[4+0[2+0I[1 . CCPRIL = 0,5[41250
(249+1) 4
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Ex. Vilken DutyCycle?

PR2 = 208;
CCPRIL = 137;  ©)
DC1B1 = 1; .
DC1BO = 1;

CCPRIL[4+DC1BLI2+DC1B0I[1
DutyCycle= =

(PR2+1) (4

_13704+12+10 _ 65 9%

(208+1) (2
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Ex. Vilken DutyCycle?

PR2 = 208;
CCPRIL = 209; 1)
DC1B1 = 1; -
DC1BO = 1;

C1B0[1

+1)[4

20904+112¢ Fungerar inte!

CCPRLL far aldrig
vara storre aRPR2!
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PWM f 1kHz D 50%

TRI SC. 5=0; [ * CCPl1l out put */
T2CON = 0B00000101,; [* prescale 1:4 */
CCP1CON = 0BO0O. 00. 1100; /* PWW node */
PR2 = 249; [* f_pwm 1000 Hz */
CCPRIL = 125; [* Duty 50% *
CCP-enheten ar sjalvgaende — Voo —=1]1 ~ 20— vss

all processortid kan anvandas s m%

. 4 o 17

till annat. copt <-~I13 $ 6]

< 1 2 uf

8 13(]

19 12[]

[]10 107
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PWM till StepUp

L 100V
“ CCP1
5V Sos<o JJ e
PIC16F690 (]

Vid laborationen kommer Du att behdva
100V for att tanda en glimlampa!

E
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PWM till motorer

™ E CCPP1A

DC1B<1:0= = O
Duty Cycle Registers PAM=1.0: ;IFH =30
I
CCPRIL
CCP1P1A
TRIS
CCPR1H (Slave) o5
‘J’L TRIS
it P1C
TMR2 1
{; w ——|5 TRIS
FD
Comparator
Clear Timer2, TRIS
4 toggle PWM pin and s
latch duty cycle "
i [ Pwmicon |

Ett annat vanligt anvandnings-

omrade for PWM ar till

motorstyrning — vi aterkommer

till det.
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