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dsPIC30F Peripheral Module

General Purpose Timers
16 & 32-bit Timers

dsPIC Peripheral Module Training — RTC Taiwan SLIDE 1




N Timers / Counters Overview
MICROCHIP

e Five 16-bit General Purpose Timers / Counters
Similar functionality between all 5 timers

Period Registers for each

Interrupt generation on match
Reset Timer Counter on match

Gated Timer operation on each
Interrupt on falling edge of gate

Prescale Selectable
1, 8, 64, 256

Four of these timers can be combined to form
two 32-bit timers/counters
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MICROCHIP

TimerX Control Register

Timer function enabled with TON

Timer can select internal or external clocks
TCS=0 : Internal; TCS=1 : External

Timer can pre-scale input clock by 1,8,64,256
TCKPS<1:0> - Timer pre-scale settings

Timer can count internal clocks based on an external gate signal
TGATE=1 : Gated time accumulation mode

TSYNC bit is for Timer1 (Type A) only
TSYNC = 1 : Synchronize external clock input

Both TSYNC & T32 aren’t available on Timer3 & Timer5 (Type C)

TxCON Register
| TON | - | TSIDL | -
bit15 14 13 12

| - | TGATE | TCKPS<1:0>
bit7 6 5 4
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MICROCHIP

TimerX External Clock

e Timers differ on handling of
<+ TIMER1 is asynchronous
Input clock frequency < 25MHz

- TIMERZ2 and TIMER4 synchronize the clock after
the prescaler

< Input clock frequency < (prescale * 1/2 Fcy)

- TIMER3 and TIMERS synchronize the clock at the
input of the timer

< Input clock frequency < 1/2 Fcy
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N Timer1 Asynchronous
MICROCHIP Operation

Timer1 count can sync with external clock or not
Timer1 has the external gate control for gated Tcy
Timer1 can count while the device sleeps (async mode)

Timer1 + LP Oscillator = Real-Time Clock

Low-power operation
External 32KHz crystal oscillator

LP Oscillator can serve as system clock
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MICROCHIP

Timer1 Relate Register

T1CON Register (Type A Time Base)
| TON | - TSIDL | - _
bit15 14 13 12 9 bit8

- | TGATE | ___TCKPS<1:.0> [ TSYNC [ TCS [ -
o] |4 6 5 4 2 1 bit0
IFSO Register

| CNIF | BCLIF | I12CIF | NVMIF | ADIF | U1ITXIF | UIRXIF | SPIIF |
bit15 14 13 12 11 10 9 bit8

| T3IF | T2IF OC2IF IC2IF T1IF OC1IF | IC1IF | INTOIF |
bit7 6 5 4 3 2 1 bit0

ICEO Register

| CNIE | BCLIE | I2CIE | NVMIE | ADIE | U1TXIE | UIRXIE | SPIE |
bit15 14 13 12 11 10 9 bit8

| T3IE | T2IE OC2IE IC2IE T1IE OC1IE | IC1IE | INTOIE |
bit7 6 5 4 3 2 1 bit0

IPCO Register : TIP<2:0> for the interrupt priority control of Timer1 (Default are 4)
TMR1 Register : Timer1 count register (Reset at 0x0000 , count up)
PR1 Register : Timer1 period register
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N Timer 1 ¥ irF'deﬁ%ﬂ'

MICROCHIP (Type A)

¥

Comparator x 16

T1

Interrupt
Flag 0
1

TCKPS<1:0>

|

Prescaler
1, 8, 64, 256
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MICROCHIP

To
Timer

L~ L

1, 8, 64, 256

TCKPS<1:0>

Tey l_

o TICKI fiyfir * 7 Hi FueiR Timer1 ¢1'] Ty fusisk 4 5HHr > i
T1CKI [ I—{i 7 Low [Ff €7 7% & [ 1875 TICKI &1 Low [if b (=8¢ -

1 Instruction Cycle (Tcy)
1 1 1 1 1 ! 1 1 1 1
[ I r——» I [ I I I
[ A [ —
TMRx (0000 ¥ 0001 ¥ 0002 x_0003 X 0004 x 0005
| | |
|

|
TxCK pin | ! ! | I
[
[

|
|
|
|
TxIF '
|
1

|
|

|
I [
: TxIF bit cleared by user in software. :
| |
! 1
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N Timer 2/Timer 4 iFi[f
MICROCHIP ( Type B)

¥

Comparator x 16

T2
Interrupt *

Flag

TCKPS<1:0>

|

Prescaler
1, 8, 64, 256
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MICROCHIP

ADC Event
Trigger

Timer 3 only

Timer 3/Timer
( Type C

¥

<

T3
Interrupt
Flag

J

Comparator x 16

1

5 4, U
)

TCKPS<1:0>

|

Prescaler

1, 8, 64, 256
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KN Concatenating Timers
MICROCHIP 32-bit Operation

» Timer3/Timer2 pair into 32-bit Timer

» Timerd/Timer4 pair into 32-bit Timer

» 16-bit writes buffered to allow 32-bit counter updates
» 132=1: 32-bit Timer select

Concatenated timer has same functionality as
Timer2

T2CON Register

| TON | - [ TSIDL | _ : . - - |
bit15 14 13 12

[ - T TGATE [ TCKPS<1.0> . :
bit7 6 3 4
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MICROCHIP

32-bit Timer Block Diagram
I

TMR3HLD

Write TMR2

Read TMR2 —@ %’

1
M TMR3 1 TMR2

ADC Event
Trigger MSW LSW

(Timer 3 only) < Comparator x 32

4

T3 | PR3

Interrupt
Flag

Q )
Q¥ K

TCKPS<1:0>

l

Prescaler
1, 8, 64, 256

**T3CON SFR bits are ignored
when in 32-bit timer mode
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A S 32-bit Timers Operation

e Timer config. bit, T32(T2CON<3>) must be set to “1”
for a 32-bit timer/counter operation.

® As 32-bit mode, all control bits are respective to the
T2CON (Timer2 & 3) or T4CON (Timer4 & 5)

@ 32-bit mode need to be synchronized between LS and

MSWord of the 32-bit timer
% Assume TMR3:TMR2 is a 32-bit timer pair.

Read the LSWord (TMR2) will automatically transfer the
TMR3 into the TMR3HLD

Write the MSWord of 32-bir value to the TMR3HLD firstly
then write the LSWord to the TMR2
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A\@ ' £ Ly= 5 HioE]
MICROCHIP Timer & L: L:JfFJ

Only Timer1 can work in the SLEEP mode with
asynchronize setting

All Timers can work with IDEL mode when the TSIDL bit
was cleared.

Input Capture & Output Compare can select one of two

timers (TMR2 or TMR3) as their time base

Type C timer can generated the AD conversion trigger
signal on a period match in 16 or 32-bit mode
132 bit = 0, Timer3 compare ends sampling and start conversion
132 bit=1, Timer2 and Timer3 AD event trigger signal
Timer can assign for the Interrupt input pin with rising edge

Prescaler 1:1
Timerx = PRx — 0x01 (PRX does not equal “0” )
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MICROCHIP

“EJETEJ 16-bit Peripheral Libraries

e Peripheral Library pofd{% #5 &
< C:\Program Files\Microchip\MPLAB C30\ib\dsPIC30F\
< libp30F4011-coff.a

® Microchip S H Jlﬁw’ﬁw ﬂ#["g‘ﬁ@*ﬁ?
<+ C:\Program Flles\Mlcrochlp\MPLAB C30\src\
peripheral 30F 24H 33F\src\pmc

TR - _ﬂfﬁfl%}% header file
...\MPLAB C30\support\peripheral 30F 24H 33F
< timer.n, ADC10.h , uart.h ,...

e Linker script file “p30f4011.gld”™ #7 [ 1E5[1
<+ ...\MPLAB C30\support\dsPIC30F\gld
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MICROCHIP

C Libraries of Timer

e OpenTimer1 (unsigned int config. , unsigned int period )
% SEpEEE Timer1 515 (16-bit)

R ﬁlﬁgpuiﬂwﬂ i tlmer h” 7» C:\Program Files\Microchip\MPLAB
?)\docs\perlph_llb\dsPlC30F_dsPIC33F_PIC24H_T|mers_HeIp htm

E2 T [ﬂ pJ Timer ]'E[IF' j Rl &S5 ‘.?[?EJ » B timer h

16 Bit Language Tools Libraries_ 51456E.pdf

Example:
OpenTimer! (T1_ON & T1_GATE_OFF & T1_PS_1_256 &
T1_SYNC_EXT_OFF & T1_SOURCE_INT,
32768 );

e ConfigIintTimer1 ( unsigned int config.)
* PR e R
Example:
ConfigIntTimer1 ( T1_INT_PERIO_6 & T1_INT_ON );
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MICROCHIP

N H PR Timer

e WriteTimer1 ( unsigned int timer)
< writes the contents of the 16-bit Timer Register

ReadTimer1 ( unsigned int timer )
< Reads the contents of the 16-bit Timer Register

CloseTimer1 ( void )
< Turns off the Timer1

Other 32-bit Timer Functions
<+ OpenTimer23 (unsigned int config. , unsigned int period )
ConfigIintTimer23 (unsigned int config. )
WriteTimer23 ( unsigned long timer )

ReadTimer23 ( unsigned long timer)
CloseTimer23 ( void )

dsPIC Peripheral Module Training — RTC Taiwan SLIDE 17




N £ fuTimer1 =) & H55
MiCROCHIP ( marco )

e EnableIntT1 : F'ﬁj’?%‘TimeH AYF] 1%

e DisableIntT1: [%}%FJ,fJ Timer1 [i9p] 14r

e SetPriorityIntT1: F%{uj%%ﬂﬁl Timer1 [[ &g j

S fg[ﬁ']?ﬁ?ik: SetPriorityIntT1 (7) ;
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MICROCHIP Timer1 #/k& LAB1

o [fI™] Timer1 (10mS) ‘Er}’fﬂ%’%ﬁﬁﬁﬁ@gﬁ%Er;g}gjtgg'%ﬁ@
Wi
fi iR T 1 55 (SW5 & SW6 )
]ﬂ}‘ﬁ[ ‘1l ADC 2 E45E ( SW1 ~ SW4 )
< Ry AD fEggas FI Timer3 [t B[%J 3mS

PSS 1 ] 10mS
ju?ﬂﬁ'%@%ﬁ |48y ASCII code
i LCD = ﬁﬁ‘%{fjﬁ'g’(
o [ %’EJE{:J%J Timer " [AfERE ...
<+ How to do the more event in the background

< Look the Timer Interrupt provided the powerful function
< If | want to doing more real time TASK ...
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MIC;I\O\CHIP TimerA f| g5 Py N

~

void Init_Timer1(void)
{
ConfigIntTimer1( T1_INT PRIOR 7 & T1 INT _ON ); // Timer1 gag[lggﬂiﬁg&isﬁﬁr%7 (=)
/I Timer1 pp[ 18T ON

OpenTimer1 (T1_ON & T1_IDLE_STOP & T1_GATE_OFF &  // Timer1 Period as 10mS
T1 PS 1 1 & T1_SYNC_EXT OFF & T1_SOURCE_INT,

(long) (( Fosc/4 / 1000) * 10) /1) ;

Eﬁ EIRT ST =

e Fosc= 7372800Hz x 16 = 117964800 Hz (CPU #h 7 #fi=k) -
Fosc/4 5 2VHHE 7 Timer1 v Fey #153k -
Fey £1F#1°) 1000 #H[fisK MHz (uS) i@5% KHz (mS) -

F Y /1 ST B RIESSR (T1_PS_1_1) » ISt = possm s dyia A
Ao {E AT YRR A FeERL 1mS F'@%EEJ\ 14l (Period) » J[HN forr iz
10mS pfjﬁ:—ﬁf,\l%l}{?j’ﬁ1ms H~ Period puffigE el ] 10 J]F" -

Yt 250 pd?
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MIC;IO\CHIP AD ;iF“:# H%IEWEU

ADCValue = ADCBUFO >> 6 ; // ADC BHWiFER = 64
if (ADCValue == @) (AD_Key Input = 1°) ; // SW1 ¥ > ['E?[H[ Ox31

else

{

if(ADCValue <= 8) (AD_Key Input = €2°) ; // SW2 PLf™ - {ifijnl @x32

else
{ if(ADCValue <= 10) (AD_Key Input = €3”) ; // SW3H ™ - [finl @x32
else
{ if(ADCValue <= 12) (AD _Key Input = '4") ;
[/ SW4 ¥ o [Hi[pl @x34 (ASCII Code “4°)
else (AD_Key Input = 0x00) ;
/A= F AR o [lE oxee [y
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‘\\ f i Sl 0 »
Microchie  p0 -] Timer G 2R R spais:

=) 10mS g

e R = 07
l Yes

el (ki A i = 8
ﬂﬁﬁmﬁﬂfﬁ'

A-L[l “*

— N
A o=

lNo

ADH, “}%_k ? ’ %FE SW1~ iﬁ'ﬁl\r_ I
* %&%ﬁ@*%ﬂ =8

L]0

\ 4

PR -1 JHIEECE = 8 No

El= T1IF
-Gl
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MICROCHIP Timer1 {1875 LAB 2

o [l Timer1 YRz s R B
TACK/RC14 (pin 16) Hfii *
F13er JIE[HFJ Fey. il i =24 i ] (1=

RB4 ( pin 6) i ' el R B (F SR F 1 QEl & &+
1 QEA )

<+ VR3 change the Duty and Frequency
< Make sure the switch 1 is ON position of DSW4

<+ RB4 provide a variable signal from PIC16F684
ENHf; * o high duty pufsfe]=> &5 LCD

Timer1 Gate Lab2
T1CK Duty 210 uS

Input Signal Duty on LCD Display
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MICROCHIP

o & Timer SRR IR il = [ pl B i3 -

ConfigIntTimer1( T1_INT PRIOR 7 & T1 INT _ON );
/I Timer1 P 18RS 1&%7 @E[ > Timer1 fi9f 1% ON

N E——
s AT

OpenTimer1( T1_ON & T1_IDLE_STOP & T1_GATE_ON &

/[ Timer1 Period as 1OmSF%t e 2t el R
T1_PS_1_1& T1_SYNC_EXT_OFF & T1_SOURCE_INT , OxFFFF);

e =i iMTE Hi Period Elf‘JE% ik
DisablelIntT1; // —ﬁiﬁﬁnﬁ] 1= Timer1 [# }i’%ﬁﬂ[l%’rﬁiﬁi
Period = Period / 14. 745600 /[ 1uS fﬁj 14.7456 (Fcy) [[ﬁf;@ﬁéﬁ P
//}{ﬁj’ﬁ’?%{iﬂﬂj Period [fi[i= "] Foy ifiEp’ '] 66 2[4 e JEﬁF |(uS)
update LCD() //}HE%F JHElY ASCIl Code =] us t’r]é W EEa= T LCD
erteTlmer1(O); /I Timer1 5%
EnableIntT1; /[ “¢=F Timer1 fﬁﬂ'ﬁﬁﬁfjjﬁt
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