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Timer or Counter ?

@ Counter or Timer is a clock counter, use to count how
many clock into module after start.

® There are two kinds of generally called Timer or Counter.
In fact, it’s same.

< The Input Clock unknown : Just know how many count, called
Counter.

< The Input Clock known : Can use count and clock period to calculate
time, called Timer.

@ Timer can set a notify condition, like overflow, equal some
value etc.

< If interrupt disable : user must check flag, as soon as possible.

< If interrupt enable : Timer will notify CPU, if condition is true.
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PIC24FJGB Timer

® The PIC24FJGB provide five Timer module

® The Timerl module is a 16 Bits timer which can serve as
the time counter for the Real-Time Clock (RTC), or operate
as a free-running, interval timer/counter. Timerl can
operate in Timer, Counter and Gate Timer mode.

® The Timer2/3 and Timer4/5 modules are 32 Bits timers,
which can also be configured as four independent. 16 Bits
timers with selectable operating modes. Timer2/3/4/5 can
operate in Timer, Counter and Gate Timer mode.
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Timer/Counter Operation Mode

¢ Below block diagram, Just a concept.

® Clock into TMRXx after prescaler. Comparator continuously
compares the values of TMRx and PRx.

@ Asserts an interrupt request while TMRx and PRx equal
and then clear TMRXx to zero.

@ You can fill a value to PRx to determine period you want.
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Timer/Counter Operation Mode

® TMRXx increase by input clock source.

@ TMRXx clear automatically when counter TMRx = PRx
® set the TxIF interrupt flag.

@ interrupt will be generated if enabled.
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Prescaler

@ Timer is 16 Bits counter, counting range from 0 to 65,535. If you
need more than the count. You must adjust prescaler to expand
the count range.

@ For example:
if the clock in is 0.25uS, to reach a 500mS period, the PRx must
be set to 2,000,000 (2,000,000 * 0.25uS = 500mS).
However, this value has
exceeded the acceptable (zn _1)3 PRx
range of PRx.
At this point you can set % PRx =
the prescaler to reduce the 0.25u5 <1
count value to expand \/PRX = S0 ,PRx < 65535

0.25uS x 64
« the count range.
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Lab4 Timerl Polling




Lab4 Timerl Polling

@ Try to use Timerl to replace software delay to control LEDs
continues toggle.

® The Timerl setup to timer mode, timer period is 500mS.
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Lab4 Timerl Polling Hints

¢ At this time we not to enable interrupt, so we need polling
timer interrupt flag to measure timer period.

® Interrupt Flag must clear manually.
Eg.:if( TLIF==1){ _T1IF=0;...;}

® MCC provide timer status maintain & check functions,

< // Status maintain function, must execute at main loop or ISR.
void TMR1_Tasks_16BitOperation(void);

< // Status Check functions.
bool TMR1_GetElapsedThenClear(void);
int TMR1_SoftwareCounterGet(void);
void TMR1_SoftwareCounterClear(void);
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Lab4 Timerl Polling Hints

® Add Timer resource for Device Resources
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l:‘ Enable Timer Interrupt
¥ Software Settings
Callback Function Rate:  0x1 xTimer Period = 500 ms
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Lab4 Timerl Polling Hints

Module Enable Clock Source
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Lab4 Timerl Polling Hints

Timer Polling Example (Base on MCC Function)

¢ while (1)

{
// Check Timer 1 Status.
if (TMR1_GetElapsedThenClear())

{
// LEDs Toggle;

}

// maintain function, must execute at main loop.
TMR1_Tasks_16BitOperation( );
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Lab4 Timerl Polling




Lab4 Timerl Polling

® Try to initial Timrl to control LEDs continues toggle.
@ Timerl setup to timer mode, timer period is 500mS.

®Let’s go!

MicrROCHIP

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2019 Winter Elite



Lab4 Timerl Polling

Result
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Lab4 Timerl Polling
MCC’s Setting & Code Example

B4 TMR1 - Editor

- O X
TMRL =| anlelE
TMR1 (7]
3% Fasy Setup | = Registers
¥ Hardware Settings —
#include "mcc_generated_files/tmrl..h"
Enable TMR D Enable Gate int main(void)
Timer Clock Timer Period { A .
// initialize the device
Clock Source FOSC/2 v Period Count 0x0 < 0x3D09 < OXFFFF SYSTEM_Initialize();
Input Frequ... 2 MHz Timer Period 32us = | 500 ms = 2.09713 while (1)
Prescaler 1-64 — Calculated Period 500 ms { . .
// Add your application code
D Syncronize Clock if(TMR1_GetEIapsedThenCIear( ))
D Enable Timer Interrupt {
¥ Software Settings }
Callback Function Rate:  0x1 xTimer Period = = 500 ms if(Sl_GetVaIue())
D8_SetLow();
<

else
D8_SetHigh();

il

TMR1_Tasks_16BitOperation( );
}

return -1;

}
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Lab5 Multi-Timer Polling




Lab5 Multi-Timer Polling

@ Try to add Timer2 to control LEDs continues toggle.
® The Timer2 setup to timer mode, timer period is 1S.

@ Timerl control D1, D2, toggle period -> 500mS
Timer2 control D3, D4, toggle period -> 1S

®Let’s go!
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Lab5 Multi-Timer Polling
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Result

CW Tara -

‘s!n F
AIyAISI T N
Eiiii[¥ !a

qut L MG i)
3 soL NI :an

! !!!!
allii |
w5 “,‘.,EE

“aee
“ us i} nr
D'ﬂ sm ™.
e
05:’ g

" EE@O mg “EX BAQ 08T 5CC RS ‘
-

U soC W Peal

b W0 rosf BCK @St
‘ . L 4 t-J i
AW - - 8 LIUMSY TS u
* - WENTEEL S LMD L BN BN
‘ R D L L R B R ¥

APPO41 vl oo ‘* S
®

 Microcrip | TFE

B,16,32 Bits 64-Pins Univer

= Denpherals Evaluation Boar
T T —_

g E mn*nz:ansmmm‘F ~~—“‘ ’ |~!

-D1 D!‘Contrgl by TMR1 B !
Io_ggle evertSOOms

© 2008 Microchip Technology Incorporated. All Rights Reserved.

2019 Winter Elite Slide 19



Lab5 Multi-Timer Polling
MCC’s Setting & Code Example

#include "mcc_generated_files/tmrl.h"
#include "mcc_generated_files/tmr2.h"

4 int main(void)
B4 TMR2 - Editor — O {
TMR2 x| {  //initialize the device
TMR2 @ SYSTEM_Initialize();
3% Fasy Setup | = Registers }Nh”e (1)
¥ Hardware Settings // Add your application code
Enable TMR D Enable Gate f{f(TMRl_GetEIapsedThenCIea r( ))
Timer Clock Bit Mode 32 Bit ® 16Bit
Clock Source | FOSC/2 - Timer Period }
Input Frequ... 2 MHz Period Count OX0 £ Ox7A12 < OXFFFF if(TMR2_GetElapsedThenClear( ))
Prescaler 1:64 - Timer Period 32us = 1s = 209712s {
Calculated Period 1s }
D Enable Timer Interrupt If(%ls—_eézi\lfgl\;(e)('))
. else
¥ Software Settir .
oftware Settings D8_SetH|gh();
Callback Function Rate: = Ox xTimer Period = | 1000 ms
TMR1_Tasks_16BitOperation( );

1 TMR2_Tasks_16BitOperation( );
}

return -1;

}
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