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MicrRocHIP What’s Interrupt ?

Regional Training

e E—MXMVEBERAT,CPURKRBEXNREKF I T, BUR
b B 5 L 538 % B BNIS CPURY AR %, Itk Bt AT LAIE 1B A [, 47 &
B Bl IEESITHRER A B, Bk 23 P BT Ry IR & =X A (ISR,
Interrupt Service Routine) o

o FETHIIIR, B EFZ A REMTimer, ADC, UART, SPI,Zh B 7 i, etc..
etc.., ZB AT LAFT B CPU,

e HENRHFMAKIL,BELHEMEHEER:
A &7 ZE 5K (Interrupt Request): FEMCU R, B2 &21F 18 5% & F B iE
= (xxIF)R42 H P ETE K,
A BT B8E (Interrupt Enable):{F A3 & B LAiFE 18 A & BU8E 1 7T (xxIE)
RREBEZEZNPEERK,
R ER, L 2 & xxIFERxxIEER A 185, 5 8EFT BT CPURY 11T, Bk £
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MicRoCHP Interrupt Architecture

Regional Training
Centers

o PIC32MX470E sHERY P ETTE ES 2R 48, ¥ 7 W 1788 (Shadow Set)

Wi—f’] T 5 o 2%, AT 42 A A
= EARE | 3
o XERMEPEEN. g | mmew |5 |
B — g [0 E48 3 (Single Vector)
(PIC2EERTEERE BEEHAERTOSHYEE L) L EEFH
% B A ETE = (Multi Vector) R e

o RE76EREIR ACE BB, | Erad oo s
o RM7EEEE LR Priorities), 4
R E{E S RE(Sub- Priorities), X HAB L,

« NSEAEZTEH REBENT FEFa5E(Shadow Set),
PR =R & e RS
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Mﬁ@cmp EE@%E Priority

. . . . . —u : ° V Al
Regional Training FEBEARBEE & 75814 (Preemptive) A THE
Hardware Shadow
IPL7'1l|ll|Hll|llH|ll|llA'|l||!||l|al|||||||||||||||||||||||
IPL7.1 INT iIPL1.3 INT |
IPL6.Z|||||||||||||A [TTT W[ TTTTTTTTTTI ||||Vﬂ’|||||||||||||||||
IPL6.2 INT i i
IPL4.0|||||IAA,||||I|||||||!||||I||||||||||||| HENE7 IIEnEEEnIn
IPLA.O INT | | | -
iPL1.3 [ [ [ [ ]| [ [T PP TP PP TPl ||||||||||||||||||||AA,||||%I3
: i e e Y
main() CCTCTTN |||||||||||!I!I|||I||||||||||||||||||||‘I|||||| |
0 FSRE v HENEE
O #TReE A EA BRI
H ZHEER - DEREEER
FR T4 e A i
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IR E 5T Sub- Priority

“ﬁ#ﬂlﬂ“’[‘ﬁ"ﬁ

& I EAEBUTEEERSE.

Centers

IPL4.2|||||||||||||||||‘|||

IPLA.2 INT |

||||AAIIIIIV||||||||||||||||||||||

PL4.1 [ [ [ ][]

7 '||||||

IPL4.1 INT

%IIIIIIIII I

IPL4 0 INT !

i

iPL4.0 [ [ [ []]

iZunnnnZ

main()IIIIIII:

|||‘ ||||||‘|||||||w

T
—-»:——JI<--

- - - — -
1

o S R

[0 FHRE
O 8T8
B 2HEEE

7 BERRE

v HENRE
A EA BT IR
o A R A SR
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MICROCHIP

B A% 5B Natural Priority

Regional Training
Centers

o B AE M (Natural Priority) = P& CPURX 5t BR 75 AR {8 = B Y &

‘fﬁqEEXo

TABLE 7-1: INTERRUPT IRQ, VECTPR AND BIT LOCATION
|§J-l1 Interrupt Source(!) IRQ # c;tor Interrupt Bit Location Fl'ersistent
o gﬁ 1@ E % *E *E H Hg m % Flag Enable Priority Sub-priority nterrupt
Highest Natural Crder Priority
[}) :l: 1} — CT - Core Timer Interrupt 0 0 IFS0<0> IEC0<0> IPCO<4:2> IPC0<1:0> No
H H %é E H—-r m }lJ-A E _]- Eﬁ CS0 - Core Software Interrupt 0 1 1 IFS0<1> IECO<1> IPCO<12:10> IPC0<9:8> No
’ CS1 - Core Software Interrupt 1 2 2 IFS0<2> IEC0<2> IPC0<20:18> IPCO<17:16> No
INTO — External Interrupt 3 3 IFS0<3> IEC0<3> IPC0<28:26> IPC0<25:24> No
E % *E 73\ /f tt $IX m m 1& . T1 - Timer1 4 4 IFS0<4> IEC0<4> IPC1<4:2> IPC1<1:0> No
IC1E - Input Capture 1 Error 5 5 IFS0<5> IEC0<5> IPC1<12:10> IPC1<9:8> Yes
== Ab IC1 = Input Capture 1 6 5 IFS0<6> |IEC0<6> IPC1<12:10> IPC1<9:8> Yes
Jtt E E b 7 \\ OC1 - Qutput Compare 1 7 6 IFS0<7> IECO<7> IPC1<20:18> IPC1<17:16> No
INT1 - External Interrupt 1 8 7 IFS0<8> IEC0<8> IPC1<28:26> IPC1<25:24> No
T2 - Timer2 9 8 IFS0<9> IEC0<9> IPC2<4:2> IPC2<1:0> No
Zi (o] IC2E - Input Capture 2 10 9 IFS0<10> | IEC0<10> | IPC2<12:10> IPC2<9:8> Yes
IC2 - Input Capture 2 " 9 IFS0<11> | IEC0<11> | IPC2<12:10> IPC2<9:8> Yes
OC2 - Output Compare 2 12 0 IFS0<12> | IEC0<12> | IPC2<20:18> IPC2<17:16> No
. i P I C3 2 ¢ g @ % E E INT2 — External Interrupt 2 13 11 IFS0<13> | IEC0<13> | |PC2<28:26> IPC2<25:24> No
I 2AMN T3 Timer3 14 | h2 | IFso<14> | iECO<14> | IPC3<4:2> IPC3<1:0> No
T_ = IC3E - Input Capture 3 15 3 | IFS0<15> | [EC0<15> | IPC3<12:10> IPC3<9:8> Yes
*E % ¢l ﬁ i ¢l ﬁ I-‘.ﬂ E % IC3 - Input Capture 3 16 3 IFS0<16> | IEC0<16> | IPC3<12:10> IPC3<9:8> Yes
OC3 - Qutput Compare 3 17 4 IFS0<17> | IEC0<17> | IPC3<20:18> IPC3<17:16> No
iy - | - INT3 - External Interrupt 3 18 5 | IFS0<18> | IEC0<18> | IPC3<28:26> | IPC3<25:24> No
I:P K igF E’\J 1_\L EI I I | I }E’ 1_\L iJJ: T4 = Timer4 19 | fe | IFso<19> | IECO<13> | IPC4<42> | IPC4<10> No
’ IC4E - Input Capture 4 Error 20 7 IFS0<20> | IEC0<20> | IPC4<12:10> |PC4<9:8> Yes
E > E > E_ . IC4 = Input Capture 4 21 7 | IFS0<21> | IEC0<21> | IPC4<12:10> IPC4<9:8> Yes
& 1& Eg E % *E & IE 1_\L i_lt 0C4 - Qutput Compare 4 22 8 | IFS0<22> | IEC0<22> | IPC4<20:18> | IPC4<17:16> No
= ’ INT4 - External Interrupt 4 23 9 | IFS0<23> | IEC0<23> | IPC4<28:26> | IPC4<25:24> No
E& — E& T5 — Timer5 24 | po [IFs0<24> | IECO<24> | IPC5<42> IPC5<1:0> No
IE \ =\ 0 IC5E - Input Capture 5 Error 25 D1 IFS0<25> | IEC0<25> | IPC5<12:10> IPC5<9:8> Yes
ICE o lonuit Cantura 5 28 4 IES0c08 IECNc28 IBPCEc412-10) | =Tl ¥d=1-] Yag
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Regional Training

o« —fEEENPEHRBENFE SCAEEDF1+3ERED:
- MBSZEPEFRER:

INTEnableSystemMultiVectoredint( );

7E 2% P B BR %5 & =X B R & (Interrupt Service Routine):
hETERIEZ %, cPUS R ISRP TR, F It A B S FTRUR Y b R
E%ETISR. f5l40:Timerl TMR1=PR1EF, EToggle LED,

XC32fE Fvoid __ISR( vector , ipln ) ISR_Function_Name( void ); R5% EISRo

REPRETEEXREBR RS BEEPE:

WBASEFTER, P BT A BB B EE, BB 3 HEKRE, T SHWCPUEESR, [tk &4
B P BN, A&¥ BRI (xxIE)ER A" -

XC32{# A Configintxoxx( ); REXE B L1,

- #%a{LRBBAE, B 8 i P BT SR AVIR R

REASBEAEEMAEBET, ZHPEER, Hlil:ADCEBXEIRTEKE,
§§% H AR ETESR, XC32{F A Oopenxxxx( );5%E B2 &4,
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MicROCHIR Interrupt Service Routine
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Centers

o HAXC32E M TimerfYAEXARFEEH .
Ex: void __ ISR(_TIMER 1 _VECTOR, ipl4 ) ISR_Timer1( void )

{
INTClearFlag( INT_T1);

-
e EE—EHIEATIMerlVHETIRERRN. T= PETIRKEER
TT_IJ«/UE@)\EE@ B, T LA BB A B 5 TE Avoid BIRE,

o FETRRBFHN, —EELHENPEERTRAS. EHREHN
HEL PEEESHERRA, B2 EEER L4 EER
Aﬁ‘%@]/ﬁﬁé

o AFEERTimerll b REE ?
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MicRacHiR Interrupt Service Routine

Regional Training
Centers

e void _ISR( vector, ipln ) ISR_Function_Name( void )

- VeCtorI:P Eﬁ@%ﬁﬁ%})ﬁu, }I_:IE_I'%T:E%\T | E=p =E@ BRY €20 TEQ FEW =EQ
FEEIMCURRERRE . ST PR

3 & by 4 | 5 5 « 5

C:\Program Files (x86)\Microchip\xc32\  p32masof2senh|
v1.31\pic32mx\include\proc\p32mxxxxxxxx.h (AR N

M Vector Wumbers *7
#define _CORE_TIMER_VECTOR

. #efine _CORE_BOFTWARE_0_VECTOR
— I In * #define _CORE_SOFTWARE_1_VECTOR
#define _EXTERNAL_0_VECTOR

EatS Sl TIMER_1_VECTOR

#dofine _INFUT_CAPTURE. | VECTOR
| I 1~ | |7 I IO 4 [5F #define _DUTFUT COMPARE_I_VECTOR
" o #define ENTERNAL_| VECTOR

#define _TIMER_2_VECTOR

* /E E #define _INPUT_CAPTURE_2_VECTOR
|ﬁ #define _OUTPUT COMPARE_Z_VECTOR
IS RF HXE | p I n » /s~ #define _EXTERNAL 2 VECTOR
#define _TIMER_3_VECTOR
#define _INPUT_CAPTIRE_;_VECTOR

Configxxx JPriorit Hocfine DUTELT. ONPATE 3 ecTO:
(o]
#define TIMER _4_VECTOR
#define _INPUT_CAPTURE_4_VECTOR

. 3 #define _OUTPUT COMPARE_3_VECTOR
I S R F t N « BK #define _EXTERNAL_4 VECTOR
u n C |O n a | | |e . o #define _TIMER_S_VECTOR
—_ —_ #define _INPUT_CAPTURE_S5_VECTOR
#define _OUTPUT (OMPARE 5 VECTOR

E : '\ #define .ﬂ.DC 1.?'ElifTD]E!
e ISRHVGFMEREH A2 ZE s T4 4 o e
PR prirtid ESﬁPIERﬂS% J_VECTOR
. . . 2L 17
C:\Program Files (x86)\Microchip\xc32\ ficine CONBATOLZ VRCTr
217

v1.32\docs\MPLAB-XC32-Users-Guide.pdf pcfine ST

\ /

MENEEE £1719897 £258 FI5 25

i}
1
2
K
4
5
1]
-
g
q
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MICROCHIP Clear Interrupt

Regional Training
Centers

 EAISRER, L RFRR A ETRE, T T

IVIPLAB XC32R[FBLA T A - i@jji e o ey B
B R BT A —

IEJ:% g A Eéﬁﬁ %%jlj_ ﬁ : I‘EFFDEGE:U_]UIT}{, i ;ARTI T# Ewent

INT_T2TX, {1 TART2 T Event
I FSOb |tS_T1| F = O" INT_AD1, 1§ BDC1 Convert Dane
INT_PMP, {f Parallel Master Port
{E Eo |Z? E g& INT_PMFE, {f Parallel Master Port Error
m XC32 INT_CHP1, Hf Comparator 1 Interrupt
INT_CMPZ, {f Comparator 2 Interrupt

INT_CHP3Z, fF Comparator 3 Interrupt

I NTCI ea rF I ag( yyyy ); INT_FSCH, /f Fail-safe Monitor
= YE i% INT_FCE, // Flash Contral Event
yyyy%XCB 2 % &JB INT_RTCE, /f Real Time Clock
ok = % Z EJ F EJ INT_CTH, /f CTHD
FﬁE I ;_-Er_i: I INT_DIK&0, £F THE Channel 0O
S = IWT_DMal, /f DMA Charmel 1

(INT_SOURCE)Z X B, e Y

i — . B INT_USE, {1/ 3B
E:E% ﬂ- Tj_: I nt_3xx_4xx. h ¢ ?& EIJ (o] INT_MUM £ Number of available interrupt soruces

- HINT_SOTRCE ;

£1257 F421 Fm42
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mcrace  Priority Setup & Enable Interrupt

Regional Training
Centers

o XC32iFEBLAT 75 T REXE B2 F B iY B B/ B8 B & &= BB B4,

Configlntxxxx ( INT ON/OFF | INT_Priority | INT _Sub_Priority );
S — FR / EBRAZEER P
Y REFTEFEECESZR
Y= REXREPEHEBEESTR

INTSetVectorPriority( INT_UART _3A VECTOR,
INT_PRIORITY_LEVEL_5);

/| REXTEFEEEESFR

INTSetVectorSubPriority( INT_UART_3A VECTOR,
INT_SUB_PRIORITY_LEVEL 0 );

/| REREFEEEESFR

INTEnable( INT_U3ARX, INT_ENABLED );

/] Bk B &+
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Mcrocuie - XC32 Interrupt Function & Macro

Regional Training
Centers

e MPLAB XC321R {2 5F Z Interrupt Function AT {E A,

e [INTEnableSystemMultiVectoredint( );
INTEnableSystemSingleVectoredint( );
INTDisablelnterrupts( );

INTEnablelnterrupts( ); BRI

k=) lig[@ l s l BRI Caonte ex Home Previous Up Next
I NTC' earF I ag( ) , 3] nvroaucion Interface Routines
’ IE SW License Agreement Configuration

@ Release Motes

INTSetFlag( ); 3 e

@ Using the Library

@ Configuring the Library 4  INTConfigureSvstem Configures the system for multi-
I N TG et F a g . =] EQ] Library Interface vector or single vectored
’ = ([ Interface Routines interrupts.
= ([} Configuration

H H . INTEnablelnterrupts Enables the PIC32MX to handle
et rI O r I ty ) [2] INTConfigureSystem Fu e

[7] INTEnablelnterrupts Fu

. . INTDisablelnterrupts Fu INTDisablelnterrupts Eisadl?les the PIC32MX from
I N Tsets U b P rl O rlty( ) ; [2] INTRestorelnterrupts Fi andiing interrupts.
’ 7] INTSetEBASE Function

INTRestorelnterrupts Restores the PIC32MX interrupt

INTSetvectorSpacing F state.
[7] INTSingleVectorReqiste
Q Peripheral Interrupt INTSetEBASE Sets the PIC32MX exception base.
@ Temporal Proximity Timer
Q Software Interrupts INTSetVectorSpacing Sets the PIC32MX exception vector

(XN}
— — —
P — — 2\ E =$ﬁ @ Data Types SHaCN
— — —
n /| n ﬁ &/ 0 Macros ingleVectorReqisterSe! Sets the single vectored interrupt

handler's general purpose register
set.

C:\Program Files (x86)\Microchip\xc32\
v1.32\docs\pic32-lib-help\hIpINTERRUPT.chm

Description
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Mcrociie X (C32 G.P. Timers Code Example

Regional Training
Centers

[/ TimeriNFETRBEN, HEEETEFEHELEA/(BLELAMER).
void ISR (_TIMER_1 VECTOR, ipl4 ) ISR_Timer1( void )
{

/] B BRTimer BT HEAE,
INTClearFlag( INT_T1);
}
int main ( void )
{
// fEFIXC32 Interrupt Function Bl ZEFETmEE N,
INTEnableSystemMultiVectoredint( );
// T FAXC32 ConfigIntTimerl Function B A Timer ,WiIEEHFEFREE L,
ConfigintTimerl( T1_INT_ON | T1_INT PRIOR 4 | TL_INT_SUB_PRIOR 0 );
// fE FAXC32 OpenTimerl Function 82 ETimerlo
OpenTimer1(T1_ON | T1_GATE OFF | T1_PS_1 256 | T1_SOURCE_INT, 1000 );
while( 1);

© 2008 Microchip Technology Incorporated. All Rights Reserved. 10th University Competition : Basic Course Slide 13
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Regional Training VOI ati I e

Centers

MREISREFEAFELAZIE L8 AL EHES T,
BN _Evolatile By FEEEE

Ex: volatile unsigned int Ticks = 0;
o volatileRA#E = =& A Rkt %C CompilerE EITRE(LE, BisEE
BEHELHBERR EREANRELE,

extern_yolatile ynsigned 1nd PORTD _attribute_{({sectiom{"sfrs")});
I

Sk BB R{EL, SFRIVEREE(L, BREBE
s igne == S * Ei 1
q RDA:1;
i e RREERE! TMRIZELH K, FAHFERE!
UNE1:
ung :1;
0:1; -— -—
HE R B=A; TMR1=A;
s}t,.runt {
unzigned w:32; -— A - 0
A C=B; C=TMR1,;
extern volatile _ PORTDbits_t PORTDbits _asm__ ("PORTD") _attribute_ (({section("sfrs"))); / /
extern volatile unsigned int PORTDCLE attnbuta ((sectwn( "zfrs"1)); ﬂﬁ{bé ﬂﬁ{bé
exte latile unsigned int PORTDEET _atiribute_ {{se ("Sfrs")))
exte atile unsigned int PORTDINY _attribuie _(( ( f ))) .
exte le unzizn n(
— L] — L]
C=A; C=A;

-'n'«“
&

I

G om0
o :
—Z

A A A

ed int LATD tt 1hute_ {{=ec

g ot TATIS: e
unslgned LATDE:1;
unzigned LATD7:1;

mﬁﬁfﬁiif *FT B RYSFRsTEEMCURERTE B, B 2R E & Avolatile,
iemtg{d . BREEHITNHEASELARTNL,

1 l __LaTDhits t LaTDbits _asm__ ("LATD") _attribute_ ((section("sfrs")));
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MicROCHIP Lab5 Timer Interrupt
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Centers

o LllabaWVEENERE, i& R APolling Timer1 A ETEZA ST, XL
FETZRAE, i @Tﬂﬁiﬁ@ﬁﬂzﬁﬁLEDE’\JToggleo

o FRBFEEREAN, T #Timer Function®, BE P ETHIENAHEE
SERTERN. T RINTEnableSystemMultiVectoredint( );E2
ConfigIntTimerl( )V AZE. URHEREHANESTHRES
o

o {FHBootloaderfG i\ JEEKIEAPP028-1, EREZLEDHY ENYEAREE,
s R B E500mSse/ B — IR (1 Hz)?
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MicRoCHIP Lab5 Timer Interrupt step1

Regional Training
Centers

EABRMARTEANPERS ?

%EQEMC?}Z%%E I:I:l Eﬁ;ﬁ*ﬁ(INTEnabIeSystemMuItiVectoredInt( ); )o
IOATimer1BY P ETIRFEE o AFLED ToggleFZXNF A ISR,

[
S

EEHI' AEA |:|:| Eﬁ‘fé%ﬁﬁ F?TllF(INTCIearFIag( INT_T1);), T/ \\I:Fl Eﬁﬂk?&
ORGSR,

F A ConfigIntTimerl( )R T, 5 EEB TR, PEETHER
EAL

\

& ERETURY B IBR, R 8 Twhile(1), 5
LEDEYToggle Y ThEEtH RIEE
QA& FTimer1 PB4,

EATETREEE,
EXAAHIT, EEXNEREETH

\
\
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