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D'7172 NNXMAN'T — PIC32
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n'7172 NNXIAN'T — Timer1

TSYNC (T1CON<2>)

THF 5 b S ] ol
® TGATE (T1ICON<7>)

TCS (TICON<1>)
ON (TICON<15>)

SOSCOITICK [

' & -

. ' Prescaler

) SOSCEN . Gale -

! i [ 1,8, 64, 256

) 308¢I !

PBCLK

.............................. 2
TCKPS<1:0>
(T1CON<5:4>)
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Timer1: Configuration

on' nX yaIp "X PreScaler-n 7ayn? 7ainn CPU-n yw =
1,8,64,256 :0'>1vn 1A clock-n npi7n

\ 11N21'0 — IN"'VN W NTIAYN |9IX DX YaIp Tsync-n 7ayn =
1ND1'0-N

0 16-7w nuwnni nyn '9'25 nam TMR1 lvw nnwyo '‘Da =
.PR1-n 1% TMR1-n 2 jrmiw pa

.TA72 01 16-2y9 nr o -

Low-Power | Asynchronous 16-bit 32-bit Special
Timer N ¥ Synchronous | Synchronous Gated Timer Event
Oscillator | External Clock | — ) A
Timer/Counter | Timer/Counter Trigger
Timer 1 Yes Yes Yes No Yes No
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Timer configuration Register: TICON

REGISTER 13-1: T1CON: TIMER1 CONTROL REGISTER

[ = = ™ = = = = =]
=T - =[] -]
[bita1 bit 24
[= = x x x x = ]
= = = - -1 - - I - |
|bit23 bit 16]
[ rwo RIW-0 RW-0 RIW-0 RO [ x =]
| on FRZ SIDL TWDIS TWIP = = - |
[bit15 bit 8|
[ rRwo [ RW-0 RW-0 [ RW-0 RW-0 x|
[ Toate — TCKPS<10> — TSYNC TCcs -
[bit7 bito|
bit 7 TGATE: Gated Time Accumulation Enable bit

bit31416  Reserved: Write 'c’;ignare read

: When TCS = 1.
bit 15 ON: Timer On bit .
1= Timer is enabled This bit s ignored and read ‘o'

o > When TCS = o:
€ = Timer s disabled Gated time accumulation is enabled
it 14 FRZ: Fresze in Debug Exception Mode tit Gatod time accumuation 1o disablod
1 = Freeze operation when CPU is in Debug Exception mode bits Reserved: Write 0" ignore read
= Continue operation when CPU is in Deatg Excaption mode : :
pe 9 Exeept bit 54 TCKPS<1:0>: Timer Input Clock prescaler Select bits
Note: FRZis writable in Debug Exception made only, it forced to ‘2" in normal mede

bit13 SIDL: Stop in Idle Modz bit
1 = Discontinue operation when device enters Idie moce:
« = Continue operation in Idle mode 0= 11 prescale value
bit12 TWDIS: Asynchronous Timer Wiite Disable bit bit3 Reserved: Write ‘0’ ignore read
In Asynchronous Timer mode: bit2 TSYNC: Timer External Clack Input Synchronization Selection bit
1= Wiites to asynchronous TMR are ignered until pending write operation completes. When TCS = 1.

@ = Back-to-back writes are enabled (legacy asynchronous timer functionality) External clock input is synchronized

In Synchronous Timer mode: External clock input is not synchronized

This bi: has no effect. When TCS = 0:
bit 1 TWIP: Asynchronous Timer Wiite in Progress bit This bitis ignored and read 0’

In Asynchrorous Tirer mode bit 1 TCS: Timer Clock Source Select bit

1 = Asynchronous wiite to TMR1 register in progress External clock from T1CKI pin

© = Asynchronous wite to THR1 register complete: ntemal peripheral clock

In Synchronous Timer mode: bit 0 Reserved: Write ‘0"; ignore read

“This biis read as 0"
bit 10-8 Reserved: Write 'C"

ignore read
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Timers2<5 16 bit mode

Sync
JSHotedll o =1
1 ADG Event
Trigger
TxIF
SeRe o TGATE (TXxCON<7>)
TGATE (TxCON<7 TCS (TxCON<1>)
ON (TXCON<15>)
(Note 2)
TxCK
Prescaler
1,2,4,8, 16, —
32, 64, 256
3
TCKPS (TxCON<6:4>)
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Timers2+5 32 bit mode

TMRy | TMRx II Syne |
MNoted) LSHalWord
\ ADC Event
+ Trigger
TyIF Event
e gl
o TGATE (TxCON<7>)

TCS (TxCON<1>)
ON (TxCON<15>)

TGATE (TxCON<7>)

(Note 2)
TxCK @ [

Prescaler
1.2,4,8, 16, [—
32, 64, 256

3
TC KPS%’)(CON:G:A:»}
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Timers2+5 22yn

[9IX 7V ny'own 'Kk V12 16\32 N ¥A'OR A YTanN -
Timer1 7w 2ayn7 nniTa 7219 7avnnt ,722unn 7w n'71von

Ty N TNX A7 v 012 32 7w MM wnnwn7 nin 7y =
.Timer2/3,Timer4,5 :n'xan nmn

02 32 "0 N'X'Y? DMINT0 2 DAYN UKD B
.LSB n niaro 16 nx 1n' 2,4 n"n'o

Low-Power | Asynchronous 16-bit 32-bit Special
Timers ¥ v Synchronous | Synchronous | Gated Timer Event
Oscillator | External Clock . ) .
Timer Timer" Trigger
2.4 No No Yes Yes Yes No
3,5 No No Yes Yes Yes Yestd)
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T2CON/T4CON Registers

REGISTER 14-9:

T2CON, T4CON: TIMER2 AND TIMER4 CONTROL REGISTER

X X X [ = [ = X
bit 31 bit 24
[ = X [ = [ = [
bit 23 bit 16
RW-0 RW-0 RIW-0 [ = [ [ [
ON FRZ SIDL — = — — —
bit 15 bit8
RIW-0 RW-0 RIW-0 RIW-0 RW-0 X RW-0 X
TGATE TCKPS<2:0> 132 — TCS —
bit 7 bit0
bit31-16  Reserved: Wiite 0’ ignore read
bit15 ON: Timer On bi
1= Timer s enabled
o = Timer is disabled . i
bit 14 FRZ: Freeze in Debug Exception Mode bit bit3 T32: 32-bit Timer Mode Select bits N
1 = Freeze operation when CPU is in Debug Exception mode 1 =TMRx and TMRy form a 32-bit timer
2 = Continue operation when CPU i in Debug Exceplion mode 2 = TMRx and TMRy form separate 16-bit timers
Note: FRZ is writable in Debug Exception mode only, it s forced to "0’ in normal mode. B R
bit 13 SIDL: Stop in Idie Mode bit bit 2 Reserved: Write ‘0'; ignore read
1 = Discontinue operation when device enters Idie mode .
o= Continue opelp:emn in Idle mode. bit 1 TCS: Timer Clock Source Select bit
bit12:8 Reserved: Wiite ', ignare read 1 = External clock from TxCK pin
bit7 TGATE: Gated Time Accumulation Enable bt - 8
en R @ = Internal peripheral clock
This bit s ignored and read " o
W,,Enmsg:a bit 0 Reserved: Write ‘0'; ignore read
1= Gated time accumulation is enabled
2 = Gated time accumulation is disabled
bitos TCKPS<2:0>: Timer Input Clock prescaler Select bits

111 =1:256 prescale value
110=1:64 prescale value
132 prescale value
1:16 prescale value
18 prescale value
14 prescale value
1:2 prescale value
000 = 1:1 prescale value
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T3CON/T5CON Registers

REGISTER 14-10:

T3CON, T5CON: TIMER3 AND TIMER5 CONTROL REGISTER

=3 [ rx

rx

rx

rx

bit 31

bit 23

R/W-0 R/W-0 RW-0

ON FRZ SIDL

bit 15

RW-0 RW-0 RMW-0

RW-0

X

X

TGATE TCKPS<20>

bit 7

bit0

bit3116
bit1s

ignore read

ON: Timer On bit
1= Module s enabled

© = Module s disabled

FRZ: Freeze in Debug Exception Mode bit
1

bit1a

is in Debug
s Debug

mode only tis forced to 'c"

Note: FRZis witable in

bit13 SIDL: Stop in Idle Mode bt
1= Discontinue operation when device enters Idle mode.
0= Continue operation in Idle mode.

Reserved: Wrie ‘2" ignore read

TGATE: Gated Time Accumulation Enable bit
WhenTCS = 1

“This bitis ignored and read ‘0"

When TCS = 0

% = Gated time accumulation s enabled

© = Gated time accumulation is disabled
TCKPS<1:0>: Timer Input Clock Prescaler Select bits
1=

bit 128
bit7

bit64

bit32 Reserved: Wrte '’ ignore read

TCS: Timer Clock Source Select bit
1 = External clock from TxCK pin
0 = Internal peripheral clock

bit 1

bit 0 Reserved: Write ‘0'; ignore read
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NNAIT? N'DIN

#include "p32xxxx.h"
#pragma config FPLLMUL = MUL_20, FPLLIDIV = DIV_2, FPLLODIV = DIV_1, FWDTEN = OFF
#pragma config POSCMOD = HS, FNOSC = PRIPLL, FPBDIV = DIV_8
#define TRIS_MAIN_ADDR_DECODER ({unsigned int portfMap = TRISF; portfMap &= OxFFFFFEF8;TRISF=portfMap;}
#define MAIN_ADDR_DECODER(CBA) PORTF = CBA
#define MAIN_DECODER_CS _RF8
#define TRIS_DATA_OUT {unsigned int porteMap = TRISE; porteMap &= 0xFFFFFF00; TRISE = porteMap;}
#define TRIS_LED_CLK {unsigned int portdMap = TRISD; portdMap &= 0xFFFFFFEF; TRISD = portdMap;}
#define LED_CLK _RD4
#define LED_EN 0x04
#define DISABLE 0x01
void delay(void);
void main(void)
{
TRIS_MAIN_ADDR_DECODER /I portMap € TRISF, portMap bits 1,2,3,9 ='0’, TRISF € portMap
MAIN_DECODER_CS = DISABLE; // Decoder 3x8 Disable

TRIS_DATA_OUT // portMap € TRISE, portMap bits 1+8 = ‘0, TRISE < portMap
TRIS_LED_CLK // portMap € TRISD, portMap bit 5 = ‘0’, TRISD < portMap
LED_CLK = 0x0;

MAIN_ADDR_DECODER(LED_EN); // Decoder 3x8 LED Select

v pomy 11]TIN @ "

while(1) // Endless Loop
{
PORTE = 0x55; /I LED 0x55, 0101 0101
LED_CLK = 0x01; // Enable Pulse 1 > 0
LED_CLK = 0x00;
delay(); // Delay Loop - Timer
PORTE = 0xAA; /I LED 0xAA, 1010 1010
LED_CLK = 0x01; // Enable Pulse 1>0
LED_CLK = 0x00;
delay(); //Delay Loop - Timer
}
}
void delay(void) // Delay Loop with Timer1
{
T1CONDbits.ON=0; // Timer1 = OFF
T1CONbits. TGATE=0; // Bit Is ignored
T1CONbits. TCS=0; // Timer1 Clock Source (internal)
T1CONbits. TCKPS0=1; /I Timer PreScaler TCKPS<'11’> = 1:256
T1CONbits. TCKPS1=1;
T1CONbits. TSYNC=1; /1 Sync Clock
TMR1=0; // Timer1 Start Value
PR1=0X04FF; // Timer1 Period Value
T1CONDbits.ON=1; // Timer1 = ON
IFSO0bits.T1IF=0; // Reset Interrupt Flag
while(!IFSObits.T1IF); // Done Check — Interrupt Flag
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Delay with 32 bit timer

void delay(void)

{

T2CONbits.ON=0;
T2CONDbits. TGATE=0;
T2CONDbits. TCS=0;
T2CONDbits.T32=1;
T2CONbits. TCKPS0=1;
T2CONbits. TCKPS1=1;
T2CONbits. TCKPS2=1;
T3CONbits.ON=0;
TMR3=0;

TMR2=0;
PR2=0X5000;

PR3=0;
T2CONbits.ON=1;
IFSObits.T2IF=0;
IFSObits. T3IF=0;
while(!IFSObits. T3IF);

/I Timer2 = OFF

/I Gated Accumulation Disabled

// Timer Clock Source — Internal Peripheral Clock
/I Timer In 32bit Mode

/I Timer PreScaler TCKPS<'111’> = 1:256

/I Timer3 = OFF

// Timer3 Start Value, TMRy — Upper Word Half
/[Timer2 Start Value, TMRx - Lower Word Half
/[Timer 2 Period Value, PR2x

// Timer3 Period Value, PR2y

// Timer2 = ON

/I Reset Timer2 Interrupt Flag

/I Reset Timer3 Interrupt Flag

// Done Check — Timer3 Interrupt Flag
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