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Microckip What’s Timer ?

Regional Training
Centers

e TimerBFEMNRFE —ESFEBTEFTEEATimer$ Clock
HEMIRE,

o Timer—iXEEMERBIEH K TimermCounter, &= ClockfYSHE
KA, EEB HFTEEIZ D EClock, FTLATE ACounter, 1SR
HIBClockBV 3R Al LU E LB, FT A BTimer, HE#S
& — BV R,

e FTEMEARERIEEIER. Microchip 16-bit MCUMTimerfEXX
BEE, tRMEER0'HEBTE. REATUFELREEEE
ZOREBACPU, FIa07 LAERE B E1,0001E Clockf®, 1B Al
CPU,

o IHERIERVEH, P ETEZ (Interrupt Flag) » B BRI EER,
FETEESHERTE, ¥ CcPUEE H H BTSSR (Interrupt Request)o
MR ERMEEN, EEAPEREE X,
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MICROCHIP 16-Bits Timers

Regional Training
Centers

e 16-Bits MCURYTimersJ7 ¥8 B, 2N B AT o

e ClockAJLLEZE AL, & RIS A, RIBFERITR,IEA
TMRxo TMRx{0”BAIAIE I Compare® A~ ET LE BXPRxEETMRXHY
B, HHRE & H AP ETESKR, ¥ HASTMREVERESE

o HHIRER BE&Teym1ImS,BEFTEISHRR, BlT[ A& Clocks% A
Tey, FEKRES SR BBR1, PRxER A1,000, Nt — R, &/ X8 Fl1,000
ClockBF(1S), TimerFh 275 BRTMRx, 3% & #H B 1EAE, 2 H P BT E KR,

-m%¢%ﬁﬁ%

, RS A PR —
Hﬁi%ﬁit° =& Interrupt _ Equal Com¢ e
1% 168 ¥ 58 (Polling) | Request Tp e TXCK
|:|:| %‘fﬁ;ﬁ\ %?\E ﬂ o fecor TMRx | + k — *Gate Time
NJ— Tcy
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MICROCHIP Gate Time Function

Regional Training
Centers

. 16 Bits MCUBY Timersi2 & — {14 [ 22 51 BF (Gate Time) BV 45 r I

Beo A LAARETEINHB ARRNERE
o TxCKHVEM A & HighB¥F, Tcy‘ILM)iTumernJr%l BB E|TxCKHY

| A HHighZ LowlF{Z 1E —
o [B) AR E K AR, B Interrupt -

H:II |:|:| %T'Eﬁ'gko Request e

{ 8 TXCK
TMRx | =+ <—L
«—— Tcy

TMRx AOO i 01 i 02 i 03 i 04 i 05 i 06 i 06 %ﬁgﬁ;gﬁﬁ%
TxCKAHigh,AND — o ,
GateE{E,Tcy TxIF \ : : : : : : . HT =R
HﬁATMRXO TxCK ! ! ! ! !
w LA Arinn

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite



MICROCHIP 16-Bits Timers Introduction

Regional Training
Centers

e 16-Bits MCUE B51{ElGeneral Purpose Tlmers/Counterso iE 51E]
Timers/CountersfY SHeEERIR{E A X, & F MR, RBEALHFEE,

e TimerZ16-Bits, FTLAGT & &6 B 0~65,535, TMRx, PRxEF A AJ#Bi18

o JARRBRTILAHZRIEBARGTEEE, SEHIRER, MRFEFTTMRXEH
1,000, RFTAEH1,000{EClockiE ATMRx, LA—1EClock 1mS
RE BIR1S, tRFNRIDTEBRRTER A BRS(1:8), I H ClockE 8
B8 —EEATMRx, ZEITMRxEE1,0008F, B MY Clock B
FEE S T 8,000, &8 T 8S,

o S{ETimerfVERRE E £ ?
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ko Type A Timer (Timerl)

Regional Training
Centers

e TimerlFMEIM T, TimerlGx KMW4SE R A BIZERSHERA,E
NESRBEIRESR, 0 LB B8 /NS0’ Low Power Crystal,
70:32.768K Hz,f#RTCC,

/A

TGATE it 11
Equal v 1:8
)0/ Compare TsyYnC Tckps 1:64
0 £k 1:256
TMR1 )
T1IE o Reset
1 ;l
\( F.F.
T1CK/ >
SOSCI
Gate SYNC )‘
SOSCO X ok
i 00
LPOSCEN Tey —© >
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MicrocHIP Type B Timer (Timer2,4)

Regional Training
Centers

o Timer2,AF¥REBIAN T, Timer2,4E

A AR [E 25, A R BETBONE AR B, &40 B 2R AR L

HATimerl Y Z £, i =2 of Fl &

REMY 7R, Al LA E $223E £ Crystalo

TGATE PR2/4 1:1
)/ Equal v 1:8
5 Compare Tckes 1:64
o | 1:256
T2IF/TAIF < Reset
{: FF. TGATE T¢s Teate

T2CK/ \
T4cK [> ‘ 2 bl
Gate SYNC }-

Tey —©

P

==F= o
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MicROCHIR Type C Timer (Timer3,5)

Regional Training
Centers

\fr
=

e Timer3,55REIM T, Timer3,588Timer2, AN EE £ ARG
HTE. AZHENTESEE TR AFRNRESER,
e Timer3/51= A] A/E BADEE LY i 38 SRR

Trigger ADC_
(Timer3Only) TGATE PR3/5 1:1
Equal v 1:8
)/ «——o0—— Compare Tckps 1;54
0 4 | 1:256
sl  TMR3/5 + k
T3IF/TSIF < Reset

3L F_(LF_jTGATE Tcs TGATE

T3CK/ 0(1 N | ToN
5 Q> 1 S
Gate SYNC ) o1

00

Tey —©
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MICROCHIP 32-Bits Timer

Regional Training
Centers

o P4H16-Bits Timer(Type B+C)AJ LAAE & X —#H32-BitsHYTimer,

Write TMR2/4 ﬁead TMR2/4
I
Trigger ADC_
(Timer 3 Only) ) TGATE PR3/5 PR2/4 1:1
)/ Equal v | v 1:8
5 «—O0 Compare Tckps 1:64
~~% A | 1:256
> MR35 | TMR2/4 |(ESINED( - )
T2IF/TAIF < Reset

1 ol

N’ EF TGATE Tcg TgaTE

T2CK/ 0(1 X Ton
T4cK [> ‘ 2 bl
{Gate SYNC _}_} o1

00

Tey O0——>
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mecroce  MIPLAB C30¥ Timerfy 2 12

Regional Training
Centers

e MPLAB C301BHEF 2 Timer FunctionA[£{E A, EEHTimerhF
522 Alinclude)TimerfY 2 ZEHE,
Ex:#finclude <timer.h>

e TEC:\ProgramFiles\Microchip\ T —————

mplabc30\vx.x\docs\periph_lib\ s B 1w A) ra
i i . nEO | = “Lm
Microchip PIC24F Peripheral .

+ @ PIC24FI128GA010 Famils A Timers (256GB106)
+ @ PIC24FI25664110 Famil

Library.chm & 3 &7 A A% B EF > @ o 0 B8

+ @ PIC24F128GB106

%H E’\J Eﬁ Eﬁ,\ EH + @ PIC24FI19266108

n ° + @ PIC24FJ2566B106 S
+ @ PIC24FJGAGE108 _
+ @ PIC24F12858108 OpenTimer1

. . I — |
* BEMTimer Functiondl, &4 L& REt
EE o ; -\ : @ PIC24RIG4GE10 OpenTimer23
& N Functiond9EREH, - & rrzirzo

@ PIC24FJ256GBT10

+ OpenTimerd
+ @ PIC24F16KA102 Family
+ @ PIC24FJE4GB004 Family OpenTimer4s
+ @ PIC24FJE4GA104 Family _
+ g PIC24FJ 25604210 Famil Qpenlimers
= @ PIC24FJ2SEGE210 Famil v CloseTimerl .
< > 3 a
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MicROCHIP MPLAB C30 Timer Function

Regional Training
Centers

e MPLAB C30H & A BY¥Timer Function
OpenTimerx(); // BXFATimerx, 58 ETimerx TER X,
ReadTimerx(); // EEXTMRXo
WriteTimerx( ); // B ATMRXo

CloseTimerx( ); // B8EATimerx,

ConfigIntTimerx( ); // BXBETimerxAY 9 B, I 5% 7 # BT {2 ST
e 32-Bits Timer#Z =\ BV Function

OpenTimerxy( ); // BXH 32-Bits Timerxy,iZ ETimer T/EE I,

ReadTimerxy(); // &8HY32-Bits Timerxy Ry TMRxo

WriteTimerxy( ); // B A32-Bits TimerxyBY TMRXo

CloseTimerxy( ); // BABH32-Bits Timerxyo
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MicRoCHIP Timerl Example

Regional Training
Centers

o TimerlBV#)G{LEE I

void OpenTimerl( unsigned int config , unsigned int period );
config:TimerfY TYERE X, period:PRxHI{E
Ex:

OpenTimer1(T1_ON & T1_IDLE_CON & T1_GATE_OFF & T1_PS_1 256 &
T1_SYNC_EXT_OFF & T1_SOURCE_INT, 1000 );

e TimerlMV#IER1L1E, A] LARI A Polling TLIF(Timerdy BT iEE)I 5
o, R B HATimer2 & 5T 2| FE HIE o & B R BT 2R 18 A
Ex:

if( IFSObits. T1IF == 1)

{
IFSObits.T1IF = O;

}
e FHEA EHZHEZE “timer.h” XFunctiondV 52 BA X &,
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MicROCHIP MPLAB C30 Timer Macro

Regional Training
Centers

MPLAB C30&r ¥ TimertB 5851 T X @ 5 EFE H A E & (Macro):
EnableIntTx; // BRI Timerxdy &7 & .
Ex:EnableIntT1;

DisableIntTx; // B8 BATimerxHY AR &

. E? Microchip PIC24F Periphel Library =13
Ex:DisableIntT1; . A =

BEEE =% L8 58  FE1 EED

SetPriorityIntTx( ); %50 | o | wal
+ @ PIC24F1128GA010 Famil A Timers (255GB:|_06)
/] 5% ETimerx ™ E 8 L, - & s :

+ @ PIC24FIE4GE106 Macros
Ex:SetPriorityIntT1(7); » @ rziEe Enablerns

+ @ PIC24FI256GE106 EnablelntT2

+ @ PIC24FIR4GE10R EnablelntT23
+ @ PIC24F128G6108
¥ @ PIC24F1192GB108 EnablelntTs

+ @ PIC24FIZE6GE108

EnablelntT4
+ @ PIC24FJB4GET10 snametnt=

# @ PIC24F112866110 EnablelntT45

# @ FIC24F11926E110

© @ FIC24FIZ5EGE110 EnablelntTs
@ PICZAF1EKAT02 Family E—
+ @ PICZ4FJG4GE004 Family —
# @ PICZAFIG4GAT 04 Family DisableIntT2

+ @ PIC24FI2560:4210 Famil
+ @ FIC24F256GE 210 Family

£ » < 3

CisableIntT23
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MicROCHIP Lab3 - Timer Polling

Regional Training
Centers

o TELab2VEENERE L EMATimer1ZREV R StHYE EEDelay,
2 HIRDO A LA A AR K RV B R (Toggle, 1->0->1->...) o BIX
Toggle Ry & ] I PR 5% — B 5% A500 mS o

o EFBIHARERBHN, EFEAMFEATImerlF4 AL E Alinclude)
TimerfV 2 EEE,

Ex:#include <timer.h>
o LIBABIEHE(MPLABSIM)A T E R#FEFAR(Fosc)a& A8MHz,

o SERIETimer FunctionfVEREA X4, T B Timer FunctionfV R A
Eo. 2ADRET #OopenTimerX( )V A,
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Mlcs'\ocmp Lab3 - Timer Polling Step1l

Regional Training
Centers

[
S,

EXEN{SE FﬁTlmerHY'fJCEAﬁ'— DelayHY Zh BE ?

it BR 2 R ST DelayBIFE S , W A& Timer1:EBOpenTimerl

Function&% XE 58 X o

T:I_:H I, PolllngT1IF5|51=.|=§|]T|meert'=_7|:|_d‘%@'ﬁﬁﬁsﬂﬁ T1IF
WBFENR |}/% H tbPolling=1%&, X BRI ARG HBERA"0” .

o Tlmergllﬂ'f_];.""""—P

EHTHJT(JIEE%W**‘B(TC = (1/8MHz) *2) , ABEEFTEPRL
&%EIZ%%%& EAZ A FEEZEZI500mS,

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 15



%
Mncgrﬂlp Lab3 - Timer Polling Step2

Regional Training
Centers

o BRLab2—#, & FWatch WindowERStopwatch RERZZ T Y &
{LEA K TimerRY 3T B RE

& Lab3 Timer Polling - MPLAB IDE v8.84 - Waich

File Edit ¥iew Project Debugger Programmer Tools Configure Window Help

= [Z3 Lab3 Timer Polling.mcp i
ED Source Files while ( 1 )
Lab3 Timer Polling.c 1
0 Header Files // To Do : Polling TimerlhERFEE

Bfiﬁfjff,ii';i if ( IFSObits.T1IF — 1

: [ Linker Script { . )
.2 Other Fies // To Do @ ERETimerl HETFEIE
IFS0bits.T1IF = 0:

// BEEIO PortfRHEE (Toggle) o
LATDbits. LATDO = !LATDbits.LAT

H Stopwatch
I Watch

Stopwatch Total Simulated
Instuction Cycles| 2000125 4000053 —

Time [m8e081| 500.031250” 1000.013250| ": DOODOO0D DooODOOL
= x

O0xOFFE 00001111 11111110
Processor Frequency  [MHz ) 8.000000

watch 1 |wiatch 2 | Watch 3| Watch 4|

MPLAB BIM PIC24FI123GE106 polxdhd cah sah [P0 DCnovzC
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Mlc:t?cmp PRx E‘I‘i ?

Regional Training
Centers

. PREVEERS TR EM SR
BEeEAXE T, iBCompilerBEHEME,
#define SystemFrequency 8000000L / 2

#tdefine Timer1Tick ( ( SystemFrequency / 256 ) / TimerlTogglesPerSec)
#define Timer1TogglesPerSec 10

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

System Frequency:%,ﬁﬁﬁg'ﬁ(Fcy), Fcy = Fosc / 2 (dsPIC33/PIC24F/24H/24E) o
SystemFrequency / 256(TEBREF BV AR TE): ENIS HE A Timer138 3,
BT, Bt EH — M EE ATimer1BY Clock{E 21,
(SystemFrequency / 256) / TimerlTogglesPerSec:— ¥ 2 FiE &
% {ElClock, ARO.5¥ Wi 2/2, 0.1 B =2 /10,
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