m

MICROCHIP

Regional Training Centers




T —
m

MicrRocHIP What’s Timer ?

Regional Training
Centers

e TimerBEMNRFE —ESHFEBTEEFTEEATimer$ Clock
HEMIRE,

e Timer—AX B MERBMETimersCounter, & ClockHY$E 3R R £ A,
EE B AFTERNZ D EClock, 78 ACountero TSR ClockE A, Fi
AU E HEERE, BATimer, HEER—BMWER,

o FTEETRERIERIER, PIC32MTimerEXX EIEE, 2
SRR, RATUREHS PV REBAICPU, A0
AR E 01,0001 Clock#®, BEICPU,

o IHERIEREH, P EEZ (Interrupt Flag) » B BRI EER,
FETEESHERTE, ¥ICPUEE H P EFESK (Interrupt Request)o
MREFAFEHEEN, SEEAFEREEN,
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Mlc:?cmp PIC3ZH§TimerSEﬁ

Regional Training
Centers

o PIC2EMEAREB I W Timer, Core Timer & General Propose

Timero. TEPIC32H, #H —#HCore Timer X H#HAY General
Propose Timer,

e Core TimersWZERCPO, & —#H032BitsAYTimer, £ System
Clock &R . BHEFEREMEANTimer, — X TNE=
REHA

e General Propose Timers&16BitsByTimer, £ A PB Clock A B3F A 2R
Ro BMETImerBI WL F —1E —&. XEFTR/GTERATE
R RIR R
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MICROCHIP G.P. Timers’s 5T iF/ STERR I

Regional Training
Centers

e PIC32BYG.P TimersF 8B, B FI o

o ClockA]LLEE RIS, E RSPz A, KBFEKRIFRER,IEZA
TMRxo TMRx{E"0”BAIEIELE, Compare® A~ K L EBXPRXEETMRX
W {E, HHE 2 HH P ETESR, I BASTMRXERZE,

o BBPIRER MERT B1mS, MEFF1IWHRKRB, AlTi§cClocks®
AT, TABRESEX AFR1, PRXEX 41,000, Wkt —K, B XEF|
1,000 ClockBF (1), TimerFA & B BRTMRX, 5% & A BT iE1E, 2 H
FETEKR,

o MR APETHEBEE -
’ ﬁ\)ﬁgiiknp %T Interrupt  Equal ¢x

BRIEHR, S | Reavest” Compare X Tk
iﬁi@iﬁ%’lﬂ(Polling) fecer > TMRx |« + e «— *Gate Time
Ne— Teg

HETERS A,
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MicRocHIP G.P. Timers’s [ #Z5TRR I\

Regional Training
Centers

e PIC32B9Timersi2 B — {E MU FE 2 51 BF(Gate Time) BV 45 R I EE o
ol LA RETE A Em AR EE
o TXCKHYE A A Highl, TPB_ILMBZTumernJr%l 1B 548 2 TXCKHAY
B A B High¥Low

(Li
+ = =
H‘.l'r_ 1k, |_.| H‘.l' A E PRx Interrupt =
Equal s Request D<
B, B i
== K 1 : TXCK
% * ° > TMRx < -+ <—L
Reset —  Tpg
TMRx Aoo E 01 E 02 E 03 E 04 E 05 E 06 i 06 BB IERER R
TxCKZHigh,AND — B TR, B P
GateB)E,T,, ™E NG R S S S - BT &R
HEATMRXO TxCK 1 1 1 1 1
w UL
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MICROCHIP Prescaler

Regional Training
Centers

e PIC32MX ByTimers&16Bits, T EEIE 0~65,535, TMRX, PRXE
AEE, MREENGTEHERBE, L BEBFERSIEE.,

o FEFRRBEIFAUARBEAGTHEE. REFHEKRIFLE, BIFTHIE,

o ERIZRER UNZEPB ClockA1uS, E3ZE X 500mSHY B B, PRx A E
EQEESOO 000E0500,000 * 1uS = 500mS. Bt BE KRB

PRxEEIZS W EE, WEFTTLUEBTERSENERE, B EFTRIE,
> 1uS * 2 = 2uS

250,000 * 2uS = 500MS | —count THHHHHHHHFL[ - tnonnonnnm
% 1uS * 4 = 4uS o lmnnne. _
125,000 * 4uS = 500mS ] - —

1uS * 8 = 8uS [ Count/2_J =

62,500 * 8uS =500mS [ Count/8 ~ (48
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MICROCHIP

Regional Training

Type A Timer (Timerl)

e Timerl FIREI T, Timerllx KWV4S B, R O ZIERI T HERA,E
NERBEIRESER, I LB EEE N E B Low Power Crystal,

70:32.768K Hz, f#RTCC,

T1IF

TGATE

PR1

Equal

<

7
Pg
0 ‘ 4
TMR1

omparator  TsyYNC

Tckps

Reset

|

LPOSCEN

|

ﬁGate SYNCL

)

A7)

TpB —©

ek [(OTCAE Tcs Teare

TonN

00

1:1
1:8
1:64
1:256
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MicrRocHIR Type B Timer (Timer2~5)

Regional Training
Centers

o Timer2~5HRE M T, Timer2~5HIBEE R FARE L, Fidlets

N NEELE, IREFBINBARE L REEFHE]L

1R EERY 75 R, o] LAIE B2 E #Crystal,

==

Trigger ADC_
(Timer 3 Only) TGATE PR2~5 1:1
Eqpal v 1:2
)0/ «<—o——Comparator Tckps 1:4
4 | 1:8
o~ Reset 1:32
T2IF~T5IF <
1:64
! | 1:256
<< F.F. TGATE 1¢s Teare
T2CK~ N O(_I . Ton
T5CK {>_L x5
Gate SYNC _>_) }
01
g 00
TpB 0——>
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MICROCHIP 32-Bits Timer

Regional Training
Centers

e Timer23, TimerdST] LA#H & B 32-BitsHI Timer,

Write TMR2/4 ﬁead TMR2/4
|
Trigger ADC_
(Timer 3 Only) ) TGATE PR3/5 PR2/4 1:1
)/ Equal i v 1:2
<O €Caomparator Tckps 1:4
0 AN A | 1:8
( T™MR3/5 | TMR2/4 |ESINED <} 1
T2IF/T4IF Reset o
q 1:256
Sk e [(OTGATE Tes Teare

T2CK/ 0(1 X Ton
T4CK [> ‘ NN
{Gate SYNC _}_} o

00

TpB —O—>
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mcrocie  XC32 Timer Function & Macro

Regional Training
Centers

e MPLAB XC321 B EF Z Timer Function RJ £ {E A,

ConfigIntTimerx();  // BXBETimerxH &, I 5% & H BT (& T,
INTClearFlag( INT_Tx ); // /& BRTimerx A B iEZ

INTGetFlag( INT_Tx); // BX{STimerx¥ Ei 12

OpenTimerx( ); /] B Timerx, 53X ETimerx T{EE .
ReadTimerx( ); // BEXTMRXo s
WriteTimerx( ); /] B ATMRXo ul(m@\ﬁ\ %
CloseTimerx( ); // B8 Timerx, |[3 :

@ COMPARATOR
@ COMPARATOR REFERENCE

@ DA
Eth
12C OpenTimer2 Configures Timer 2

@ INPUT CAPTURE

L ] L] L]
@ INTERRUPT OpenTimer23 Configures Timer 23 - A 32-bit time
. -Bits Timer Function, e s |rhee

@ NUM . y .
OpenTimer3 Canfigures Timer 3
. R @ OSCILLATOR
OpenTimerxy - @ ourrurCouse e
’ @ Fup
. Q POWER SAVE OpenTimer45 Configures Timer 45 - A 32-bit time
ReadTimerxy( ); ne : L
’ ®: PREFETCH CACHE OpenTimers Cenfigures Timer 5
. . @ RESET
W r I te I I m e rX . @ RriCC ReadPeriodi Returns the current Period! value.
) @ =Pl
@ SYSTEW ReadPeriod2 Returns the current Peried2 value.
H . = [ TIMER
oseTimerxy( ); Perinpascien Resdariodzs Retums the curent period23 vl
@ Timer Functions .
ReadPeriod3 Returns the current Period3 |
@ Timer Macros
Timer Example ReadPeriods Returns the current Period4 value.
@ TIMER Types
(2 UART ReadPeriodds Returns the current Periodds value.
& woT
S ReadPeriods Returns th it P ds | -
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MicRoCHIP Timerl Example

Regional Training
Centers

o ax
e TimerlBY#)ta{L &I
void OpenTimerl( unsigned int config , unsigned int period );
config:TimerfY TYERR X, period:PRxHV{E
Ex:
OpenTimerl(T1_ON | T1_IDLE_CON | T1_GATE_OFF | T1_PS_1 256 |
T1_SYNC_EXT_OFF | T1_SOURCE_INT, 1000 );

e TimerlMV#IR{L1E, BT LAFRI A Polling TLIF(TimerBY BT EE)I B
o, R B HATimer2 & 5T H 2T HIE o & B R BT 2R 18 A
Ex:

if( INTGetFlag( INT_T1))
{

INTClearFlag( INT_T1));

}
o MHEIRYEREHFEZZE Microchip PIC32MX Peripheral Library.chm o
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MicROCHIP Lab5 - Timer Polling

Regional Training
Centers

o ELabdWVENER L EFHNATIimerl REVX R LAY B B Delayo
EHIRB13 A LA LA ET AV B RE (Toggle, 1->0->1->...) » BIX
Toggle Ry B ] I PR % — 58 A500 mS o

e REFIRBEIERER

— 80MHz (Primary OSC. With PLL)
— Sys. Clock / 8 = PB Clock o

S

HO

. iﬁ:i@Bﬁ)otloaderﬂ?fﬁﬁE@ﬁﬁiﬂMCU F ARIREZ=EFEET
AFITHIE .
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Muc?a?cmp Lab5 - Timer Polling Step

Regional Training
Centers

FEXENM T 8EATimerBUCE E8 Delaydy ThEE ?

il BR 2 R STV DelayBIFE S , W A& Timer1:EBOpenTimerl

Functioni% 7E 5t X o

Ea B A, Polling TLIF AR B HlTimerR B FTHBIFEHE. T1IF
B FE)E |}/% A Itk Polling=11&, %4 E%Uﬁ/iﬁﬂ%ﬁ%@%’b" °

ZE- ﬁﬁﬁlNTGetFlag( INT_T1 ); &2 INTClearFlag( INT_T1); o

[
S,

0 Timergﬂﬂﬂaﬁip

EHTHJT&:E/J?:%W BT B=((1/80MH2)/8)o REAEZFTE
PR1&§‘EF€I§%§§ AZ D, FEEZEFI500mS,
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M'c:?'cmp Timer Period (PRX)BYETE?

Regional Training
Centers

e PRERBEERZ THFTENFI?

HEeEXE T, 7BCompilerEEHEMEHE,

#define SystemFrequency 80000000L

#define PBFrequency SystemFrequency / 8

#tdefine Timer1Tick ( ( PBFrequency / 256 ) / TimerlTogglesPerSec )
#define Timerl1TogglesPerSec 10

OpenTimerl(.. & T1 PS 1 256 & ..., Timer1Tick ),

SystemFrequency : R FHZE (80MHz),

PBFrequency : SystemFrequency / 8 (PB Clock#& ClockEE ) ,
PBFrequency / 256 (FEBRESHVELTE) : i

HUSE ATimer 18838, #1ELNE, MERFAE—VRNEA
Timer1BYClock{EZ,

(SystemFrequency / 256) / TimerlTogglesPerSec:— ) #E B m{E
Clock, ARO.5F Hi2m/2, 0.1 Fh=m/10,
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