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MICROCHIP What’s PWM

o K EEBE(PWM, Pulse-width modulation) © —F&&f iz—'i:_ﬂf
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EZNEERTE BEAINEREGHEREFEIG P -

o PWMIZEHIMEEZSH
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MICROCHIP Motor Control

Regional Training
Centers
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MicrocHp PIC24 Output Compare

Regional Training
Centers

e PIC24GB SerialAYJ0utput Compare Module ] DAFZ E A L T 4é7&

i 1 A= T (0CM<2:0):

Simple Compare Match Mode:
1.Normal Low, High on Match
2.Normal High, Low on Match
3. Toggle on Match

Dual Compare Mode:
1.Single Pulse
2.Continuous pulse

Simple PWM Mode:
1.Edge-Aligned PWM Mode
2.Center-Aligned PWM Mode

o] £l Timer 1~524 T, fEIS AR -
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Mecrocke  Simple Compare Match Mode

Regional Training

Centers
o TEUAETV N, OCXTMRE 4EIE, TEEAOCXKRIFAEE &t = 0Cx pinfy
A Rs:
e OCM<2:0>=0x01, 0 OCXTMR Count
OCxRS ; ; ;

Initialize OCx=0,
“Set” on match

e OCM<2:0>=0x02,

OCxR

OCM<2:0> = 0x01

Initialize OCx=1, OCxPin § § >
“« ” OCM<2:0> = 0x02 ‘ ‘ ‘
Clear” on match AT )
e OCM<2:0>=0x03, | ocm<2:0>=0x03
OCxPin
Toggle on match : : : >
N A : Clear by Clear by Clear by
® OCXRS M\ jg\j(EQ OCXIF _l/user _l/user _l/user

OCxR © | If *SYNCSEL<4:0> = Ox1f
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MICROCHIP Dual Compa re Mode

Regional Training
Centers

o UL, OCXTMREBIEIE, FEBRE P ZHE M RAILCERFNIF
T Z2[EFEHE] OCxRELK OCXRS 17 2s

>

EEOCXR,LEOCXTMME N

Z FOCx Pin&EiHigh, Rollover|---i-—-- ----;F---ﬂ;----Q-F?{-TM-?B--CO-@
EEOCXR,LEOCXTMME O e o o [
ZH50Cx PinELow ° OCR [--eeieef— Cr """" ;

e OCM<2:0>=0x04, OCM<2:0> = 0x04

. OCxPin
Signal Output Pulse
OCM<2:0> = 0x05

e OCM<2:0> = 0x05, ool L L L} ] >

Continuous Output Pulse

Clear by

i : Cle:ar by Cle:ar by
: user user user
OCxIF ! ! !

If *SYNCSEL<4:0> = ono
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Muc?a?cmp Edge-Alighed PWM Mode

Regional Training
Centers

'T:I_:JHJT 3T, [, OCXTMRE 1R 18, EEAOCXRHE[E Z 4 = 0Cx pinHYAA

e OCM<2:0>=0x06, Edge-Aligned PWM

A | | OCxTMR Count

OCxRS
OCxR

OCM<2:0> = 0x06
OCx Pin

1 1
Clear by: Clear by: Clear by

OCXIE I_ll/ user _l/ user _l/ user

"If *SYNCSEL<4:0> =)0x1f
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Mlc:t?cmp Center-Alighed PWM Mode

Regional Training
Centers

o [EETLEZ0OCM<2:0> = 0x05 Continuous Output PulsefE 12, IE—
7= B TEFROCXxREAOCXRS B Buffer, BB = o) LU B #T 0 &=
A, AMEFE B st ENF, FTAIOCXREAOCKRSE FEOCXTMR
OverflowHF &g A °

e OCM<2:0>=0x07, Center-Aligned PWM

OCxTMR Count
N T e o R e e

sl L2 L
OCXR 1 1 1 1 1 1
Buffer

————————————————————————————————————————

>

OCM<2:0> = 0x07
OCx Pin

>

1 1 1 1
Cle:ar by: Cle:ar by: Clear by

OCXIE i I_ll/ user _l/ user _l/ user

If *SYNCSEL<4:0> = BXOO

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2015 Summer Elite Slide 8



m
Mcroctie | 312 Output Compare PWM

Regional Training
Centers

o EMFEEMCCHIERE, ELab11ZEE LM AOCIHERE .
FRLOC1, FR I 5% 7€ ACentre Aligned PWM, Sync. itself(OC1),
Clock Source F, °

o PWMIBZEREZTE £1KHz, Duty 25%, T iG0C1IAVEI LI E R
RDO(LED1) ° fE A FB4R 3= 1ERDOEALED11E O] LABREER 222 =

e *Primary Compare (OCxR, Duty)

*Secondary Compare (OCxRS, Peroid)
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R Lab12 Output Compare PWM

MICROCHIP

Regi%l;anltZasining M C C’ s S Ett i n g

Grenerate Code [ <+ Fesources ] [ Pin Manager ==
8| |45 Initialize v | [#][x
- : .
8 Mode Edge-Aligned PW ... ["] Enable Inverted Cutput
h} Clock Compare Value
& Soirce Primary Compare 00000 = | OxFAD =0xFFFF
Secondary Compare 00000 = 03ES0 =0xFFEF
Triggerfime
Dty Covecle Jelected: 250 %
Mode Togger @ Syme
— oct . Fanlt Mode Configuration
_ [ Feult0 Enable FoultMode Select | Cycle
Trigger SMatos Mode | Only Software L !
Cutput state on Fault _Low - E EE 49 43 44 45 60 Al

v
L

L?SQIDIIDI

[7] Enable OC Interropt

& | THE1 TICK
ADCL TREF-
ADCL TREF+
ADCL LN
TMEZ T3CK
TART2 T2TH
TART2 TZRL
TART2 TIRTS
TLRTZ TICTs

Qc] OCFE
At EIEF
Qc] oCl
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MicROCHIP MCC's O.C.PWM Function

Regional Training
Centers

e MCCHHYZEOCK T AR 2
void OC1_|Initialize(void)
// BUAoOoC1, 88 FoC1 LIF=E -
void OC1_Start(void); void OC1_Stop(void);
// FREY/FERT oCl -
void OC1_SingleCompareValueSet(value)
// Single Comparez& € ( OC1R <- value)
void OC1_DualCompareValueSet(priVal, secVal)
// Dual Comparei&iE ( OC1R <- priVal, OC1RS <- secVal)
void OC1_CentreAlignedPWMConfig(priVal, secVal)
// Centre Aligned PWME& XE ( OC1R <- priVal, OC1RS <- secVal)

void OC1_EdgeAlignedPWMConfig(priVal, secVal)
// Edge Aligned PWME& E ( OC1R <- priVal, OC1RS <- secVal)
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MICROCHIP 100% DUty Issue

Regional Training
Centers

BT E100% Duty EEBEE P

PWM ModeF, Sync itself, &
1.0CXTMR = OCxREFES HH Low 2. OCXTMR = OCxRSEF# H High,
FEEBRYET, WREAIEENE100% Dutyd i, ABRE
OCxR=0CxRS . 1B EFESER FiRME RSN E BRI,
ETREEER T B RK
(Glitch) H 38 .

ATREREHBERETELE, EEHT100%
DutyRF, AT LAA&OCXxREX XE BY EEOCXRS K.
OCXTMR=0CxR RGBS
AL,

(OCXTMR = OCxRSEF, OCXTMRE /=),

Pas: 50.00% 100 KSie
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microctie - P\A/Ml Duty Cycle Setting Example

Regional Training
Centers

e OC1 PWM Duty Cycle Set Example
if( DutyValue >= OC1RS))
OC1 _EdgeAlignedPWMConfig(OC1RS + 1, OC1RS);

else
OC1_EdgeAlignedPWMConfig(DutyValue, OC1RS);

X TEOC1HYDuty Cycle,

E DutyValue >= OC1RSIRF(100% Duty Cycle),
A$OC1RIE A OC1RS+1,

H b1 (0~99.9%Duty Cycle)

Al A DutyValue{E,

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2015 Summer Elite Slide 15



<
Ml/?:x?cmp Lab13
Regional Training Output Compare PWM ADC DutyAd;j

o EFEALb12BVZEE, MMASENEINRE - ERMoLIE
2B VRAYE 2K 4 PWMHAYDuty Cycle °
e VRValue(0~1023) <-> PWM Duty (0% ~ 100%)
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A Lab13 0.C. PWM ADC DutyAdj

MICROCHIP

Resloral ralning Code Example

main.c

int main(void)

{
while(1)

{
if(AD1Flag)
{ AD1Flag = 0;
if (AD1Buffer[0] >= 1023)
OC1_EdgeAlignedPWMConfig(OC1RS + 1, OC1RS);

else
OC1_EdgeAlignedPWMConfig(((long) AD1Buffer[0] * OC1RS) / 1023, OC1RS);
}

}
}
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MQHIP Lab14
Regional Training Output Compare PWM Auto DutyAdj

B 1Z
o« EFfEALab12BVEEE, MASERNREINRE - ERF LIS
BTimer EFHY, B &R EPWMHAIDuty Cycle °

o FTIBTimer 42K EHFIG R DutyZE Bk B B ol 2 U, 55 F Y
Timer 4P, &50mSERZE —RDuty, P B /TR E A3 -
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Lab14 O.C. PWM Auto DutyAdj

MICROCHIP

Regional Training

MCC’s Setting

Centers
Grenerate Code <+ Fesources ] [ Pin Manager ==
E| (25 Initialize «| [#][x
o N
§ | Enable Timer Enable Gate
¥ .
= Timer Clock Eit Mode 32Eit @ 16 Bit
T3
; Clock Source BORCE - Timer Period
B Tnput Frequency | 16,000,000 Hz Perind Value O = 03004 = OxFFFF
Presaler 164 - Timer Period One=s 50000 ms = 202140 me
Y | Enable Timer Intermpt Callback Function Rate: |1 x TimerPeriod = 50000 mz )
h
Grenerate Code <+ Fesources ] [ Pin Manager ==
2
g To et the dntermpt wector's priority, nge the Priority columm.
2]
E Vector Huomber Source Diezcription Priouityr
- g 3 TME1L T1 - Timerl ;4 -
= 7 TMEZ T2 - Timex2 E -
= 13 ADC1 ADCI - /D Conwverter 1 3 -
- f HART2 HERE=HAR T2 Fereiver e
| : =
s a7 TMES T0- Do 3
f_j
&
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A Labl4 0.C. PWM Auto DutyAd]

MICROCHIP
Regional Traini
estol Tatning Code Example
main.c
volatile unsigned char T4Flag = 0; L
unsigned int Duty = 50; Tmr4.c
char DutyDistance = 2; extern volatile unsigned char T4Flag;
hile (1
{W =Y void TMR4_CallBack(void)
{
if (T4Flag) T4Flag=1;
{
T4Flag = 0; : r

if (Duty >= 100 | | Duty <= 0)
DutyDistance = -DutyDistance;

if (Duty >=100)
OC1_EdgeAlignedPWMConfig(OC1RS + 1, OC1RS);
else
OC1_EdgeAlignedPWMConfig(((long) Duty * OC1RS) / 100, OC1RS);
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