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MicROCHIP What’s Interrupt ?

Regional Training
Centers

e E—MHEBEARAT, CPURKRBEANREKFBHIT, HMR
It BF 5 L8 /538 F EE ENS CPURY AR 3%, bt s i B LASEE 18 A T, 3T
B Bl EE#TRYVRE A BT, Bk 23 P BT Ry AR 2 =X (ISR,
Interrupt Service Routine) o

o HETHINIRE BEFZ AIBEMTimer, ADC, UART, SPI, etc.., &R AT LA3T
ETCPU, B LE A B 3R JR1E 16-Bits MCUR # [E 0 B K 3E:
Interrupt: — fi% B2 = 4 BV P ETRR, 20 _EIRBY Timer, ADC, UART,
SPI, BB ER, etc...
Trap: BB A AEZEFEI(INMVI), EBRNPERE KRER
Lo eEfE EREIVE TR N H 3], AER"0”,Stack Overflow /
UnderflowZ%,




m

Microckip What’s Interrupt ?

Regional Training
Centers

e FEMRHMNARIL BEVLEAERTHEBEESR:

F &7 ZE 5K (Interrupt Request): FEMCU R, B2 21 & 1B 58 & A B iE
Z (xxIF) 2R 12 H P ETFE K,

FET2XEE (Interrupt Enable): 5 FB & A LAiE 1B H B BUEE 3L JT (xxIE)
RREREEZEENPEFEK,

I EE MR, B 2 & xxIFERxxIEER A 185, 5 BEFT BETCPURY B 1T, Bk £
TR R .

e TrapfIBEANRKERLEMEREEVETHMMNI LR, itk
Trap EEATEERY,CPU—EXL AR, 16-Bits dsPIC MCUE &
LA 4% Trap : Stack Error, Oscillator Fail Error, Address Error,
Math Error, DMA Errors,
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Mcroce ] 6-Bits Interrupt Architecture

Regional Training
Centers

o 16-BitsHY A ETZEHE WMEFT/R. 16-Bits MCUZIBE AR P BT b FE
& P O] LA BB S, B o S 89 o] LT B B9 .
J InterruptE’J@

%*E_J-Lj\ g 77 Interrupt Controller ol
AT~ = Trap () . .
HX}:E- O~7(IPCX)O g 15"4;" Trap > :
e TrapRIEES | & > nterupt
/23N : .
8~15,F{@Trap g S = e\ [ Priority ]
%Bﬁ =] }EE’J@ _ nterrupt | ( | Vector 1/\ 0-7 )
%*Eo "g 7"?" Interrupt | %2
o« BACPURE | = 5 |
9 , =N
BB § 5 5!
0-7 o < 0V Interrupt 2 117
2 >

[,
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Mcroce ] 6-Bits Interrupt Architecture

Regional Training
Centers

o 1E16-BitsAV P ETZRAE P, EfFE F B R4 B 3L, BR 7 BIIR BYxxIFER
xx|EER A8 A 1A, BB (Interrupt) (VB ST FEIE 4 FE KACPUIY
BREF O LAKIL,

e HACPURKIE LT LIZRER7,1BTrapit8BilR,iE thiR AA
T AICPUEEIE & Trap,

e CPUHVE LR TE L JT(IPL)TE AR REE 1785 BYBit7-Bit5(SRL <7:5> )
HERTE, bits FEiE F HCPURVE SRR TE AL JT(IPL)BYE, AT LAH]
Hl B ST RERY R BT 22 A (IPL=7, Disable All Interrupt). = H T
BER ENCPUBELEE(IPLEH B FRHEEBERTFRER,

o EFEAEEE LR T E S B A B CPUE e BRAS S P
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MicROCHIP Natural Priority

Regional Training
Centers

o B AE M (Natural Priority) = P& CPURX 5t AR 7 AR 1B = B iy &
‘fﬁqEEXo Vector

Number IVT Address AIVT Address Interrupt Source
ol — 0 0x000004 0x000104 Reserved
. E E L5 H |n| \ 1 0x000006 0x000106 Oscillator Failure
2 0x000008 0x000108 Address Error
— 3 0x00000A 0x00010A Stack Error
" H:t ” E H:I: = \ 4 0x00000C 0x00010C Math Error
?_I' ) N\ A 5 0X00000E 0x00010E DMA Error
6 0x000010 0x000110 Reserved
E 9& *E f tti?'{ Il:H = 1& 7 0000012 0¥0007T12 Reserved
I_.I= 8 0x000014 Dx000114 INTO — External Interrupt 0
VNN / X - 9 0x000016 0x000116 1C1 — Input Capture 1
b Ab A Y A Y 10 0x000018 0x000118 QC1 — Output Compare 1
Jtt E E ]% 11 DX00001A 0X00011A T1— Timerl
b /N \\ 12 0x00001C 0x00011C DMAO — DMA Channel 0
13 0x00001E Dx00011E IC2 — Input Capture 2 l
d& 14 0x0000™" nennaann AN At e
1I:I:I Z'z (o} 15 0x000( Reset — Z0TC Instruction | 0x000000
16 0x000¢ Reset — GOTO Address 0x000002
17 0x000¢ Reserved 0x000004
18 0x000( - - popry
) 1 6 B t M C U I:P g @ 96 Oscillator Fail Trap Vector
Ij: I S 118 ¢ 19 0x0000 Address Error Trap Vector
= = i? g:gggE Stack Error Trap Vector
—— Math Error Trap Vector
I:P a I:P I I 22 0x000(
*E, E *E *}%ﬁ‘{ ﬁ j: ﬁ D E 3 szm DOMA Error Trap Vector
Reserved
1 1 24 0x000(
\ <+ E <+ i 25 0x000( Reserved
K _\L I_ }E. ) _\L 26 0x000( Interrupt Yector 0 0x000014
27 Ox000C Interrupt Yector 1
MENEERAS Tul s ——
= 2e 1 O«000) ~
— ) —
—ol ~ Interrupt Vector 52 0x00007C
1]
=] EI\J @ ;l ,*E E‘& 1‘EEIO Interrupt vector 53 0x00007E Interrupt Vector Table (IVT)
- Interrupt Vector 54 0x000080
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Mcroce ] 6-Bits Interrupt Architecture

Regional Training
Centers

o FAEE2 A LLEE S B 2 MInterrupt RequestzX EZ ST &
(IPCx), BN &”0”(Disable Interrupt), TR X A"7” o

e Reset®R,CPUNEEESMER, ZEBAEBNELEASHER
ER4"

e HHEREE P, EMEDISHES AREEREL- VP EIn+1VIETE
/Hsﬂ(TCY) o
Ex:DISI 16384 ; EI {58 £ #E1 - 6By T 16,3851@ 15 B HA,

o BRRE-—THERERVEFRE




m
MicRocHIP Interrupt Flow

Regional Training
Centers

iz CLTTTITPTTPIIPTTPT T L[] HEEENIEEEEENIIEEEEEENIEEEEn
l7IRQ ! | L1IRQ !

4 [IITTIHTTTTTTATTTT N[ TTT T[] ||II%’IIIIIIIIIIIIIIIIIIIII

L4 IRQ }

L2 |||||||||||.|||||i|||i||||||||||||| HEEEEENIEEEEN
12IRQ | | L L .

' L L v
L1 [TTTTOTTTITI T I TIITITTIOTIITTITHATTITTZE T

main()l||||!i||||ili|||IiIiIIIIIIIIIIIIIIIIIIII ENEEENINEREN

A N A 0 Z&me 7 HEEE
O SRE 4 EADEES

: | B 2HMSE - hEEYEE
ch i P | O "RR%E
i IPL<3:0> i IPL<3:0> i IPL<3:0> i IPL<3:0> i IPL<3:0> i IPL<3:0> i IPL<3:0> i IPL<3:0>

[Blo[o[o] [@o]1]0 8] 1]o]o 8] 1]1]1 8] 1]o]o 8] 1]o]o [8lo]o][1 [8]o]o]o
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Regional Training
Centers

e —EXTENPERBENSFE LAEZEDE=EE 4
o HIETARFEH X (Interrupt Service Routine):
RETESREIEZ R, CPUSBERISRP TR, B Ltk 24 A & %5 AT B A /Y A

&% &TISRe 540 :Timerst & BF, EToggle LED,
FEMPLAB C30H,1E1B _ attribute_ ((interrupt, auto_psv )) R¥EEISR.

o FREPENETRE, FRPE:
WNBH SR AR ER, P B A 8 B BEE, B8 B oK, S CcPuiE s, Atk 4 E
TE R A P R B, AS T FE Y (xxIE) &R A&7 o
TEMPLAB C30H,3%E 1 ConfigIntxxxx( )Function JREX TE o

o iR {LAEEEH, ERHPEERNEN:
RERESBEEZEMTERET BHAEFER, HlIADCERERTRER,

BHPETER, )
TEMPLAB C307R,i&E 1B 0penxxxx( )FunctionRE&Z TE o
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meroce  [VIPLAB C30¥ Interrupthd 32 18

Regional Training
Centers

e MPLAB C30i&iBattribute 3R 35 E ISR,
Ex: void __ attribute _(( interrupt, auto_psv)) Tlinterrupt( void)

{
IFSObits.T1IF = O;
}
e BEE—MEHNXEATimerlVPEREEN. =, P ETARIGEK
TT_IJ«/UE@)\EE@ B, LA B A B TE Avoid BURE,

o FEIRBHN, —EBLHENTEHEFRERAT, EHERY
gL PENERSHBERFRAY ETEEHEBRLHER

Aﬁ‘%@]/ﬁﬁ%

o AFEEETimerl M REES P

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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meroce  [VIPLAB C30¥ Interrupthd 32 18

Regional Training
Centers

e MPLAB C30HRE T FiBHETIRFER N B
ﬁ%gﬁ_*ﬁ_%o

A

EENEE, EFISRE, A
o AT AR RS B T\ Y & 7B AT BABR R

A

L SHETEEE

M Program Memory

bLddress

Opcode

\ 1 00000 040200 goto Ox000Z00
%Fl: = 2z 00002 000000 nop
@ IVI C U E@ IE ] \n E 3 aooog 000zF0  _DefaultInterrupt
4 aoooa 000ZF0  _DefaultInterrupt
° N 5 aooos OaozZFo DefaultInterrupt
Linker Script, *.gld) 2R & :
= | 3 0000a O00ZFE StackError
I n e r C rl pt g O 7 aoooc ooozrFo _Defaultlnterrupt
a8 aoooE 000ZF0  _DefaultInterrupt
|_H i 3 > ﬂ Ny LONG( DEFT] 5 00010 000zFO  _DefaultInterrupt
. i /E I S R Z23\N / ABSOL i0 aooilz 0002F0 _DefaultInterrupt
LONG({ DEFII 11 D0014 DO0ZF0 _DefaultInterrupt
e ABRSOL 12 00016 000Z2F0 _DefaultInterrupt
E E H LM DEFI) 13 0ooi1s DDEIZFD IefaultInterrupt
Eil_ T '%\E. n% HT LI n ke r 00014 TlInterrupt
4 LO‘;]?}S(%LE‘:F 15 aooic 0002F0 _DefaultInterrupt
E 16 OooiE 000zF0  _DefaultInterrupt
Wa rn I n g + / I\ o ABEOL] 17 00020 DODZFO _DefaultInterrupt
LONG(DEF 1s aoozz 0002F0 _DefaultInterrupt
I—'ﬂ I ABRSOL 19 000z 4 000ZF0 _DefaultInterrupt 2
. yu% E m b Llnker g EH *H Eﬁ LONG(DEF & SA AAAS S AAASTA TimFeas s Tas 5
K ABSOL Opcode Hex | Machine | Sumbolic | PSY Mixed | PSY Data
LONG( DEFI
\ i #A{ E A 7: |:|:| % T_ |:|:| % r_J ABSOLUTE(_Defanktherruptl):
IS R ElJ n JL 72 FI/( j: O LONG{ DEFINED{__ ReservedTrap?) ¥ ABSOLUTE( ReservedTrap?)
= 1 \ N ABSOLUTE(_ DefanltInterrupt));
= == [ LLiE 1B
==} 43_% El\J 1_\L i_lJ: o H J’Xﬁlﬂ_ M P LA B LONG( DEFINED{_ INTOlerropt) 7 ABSOLUTE{ _INTObverrupt] -
ABSOLUTE(_ Defanltutermupd));
I D E I 'L\b V' P M LONG({ DEFIMED(__IC1 Interop) 7 ABSOLUTE( I Inferrupt)
Be IeW\Frogram emory ABSOLUTE(_Defaultinesrupt);
LONG({ DEFINED(__ OC] Interropt) 7 ABSOLUTE(__OC] Interrupt)
KI ABSOLUTE(_ Defaultintermpt));
*lo LONG{ DEFINEL{__T1 Interrupt) | ABSOLUTE(_ T Interrupt]
ABSOLUTE( Defnlinterrupt));
© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 11
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MicRock Interrupt Vector Table
Centers Program Memory

24-Bits

e 16-Bits MCUASH ET R E R (IVT), ;R E TE

2 A0 1= B2 P 0x000004-0x0001FERY [E 0000000 |

g, BEREREERNEE RIS Linker
REETHREE RN EAR |
ETomEXRA, 0x0001FE

o FRETESARF IR AETHBEE cPURE 0
SR EmEROVT)PEE B ESE
i) EI; BT AR5 AV A B 2 E B E S
ISREF,

\

0x800000

OXFFFFFE

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 12
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MICROCHIP Linker S IVTHY ZHE

Regional Training
Centers

e void __ attribute _(( interrupt, auto _psv)) Tlinterrupt( void )

Il Program Memory

_____ o40z00 [N --- r==-:

ooooz aooooao nop
oooog ooozoo _DefaultInterrupt
oooos goozsa _DefaultInterrupt |

IRt Termee___________________1_/

oo
ety Bl Prozram Memory

O000E ooog

(=3

P Disassewbly
ooog 1 040z00
ooog
13 00018 0003 2 ooooz oooooa
is oooic  oood 3 00004 O00ZFE _DefaultInterrupt
ooog 4 ooo00&6 O00Z2Fs DefaultInterrupt
< - 5 00008 00D2F3 DefaultInterrupt
Opcacde Hes | Machine | Syrbolc | PSV Hixg &  DD00L OO0ZFS “DefaultInterrupt
7 ooooc Oooz2Fa _DefaultInterrupt
3 OO00E OoozFa _DefaultInterrupt
= oooi0 ooozFa _DefaultInterrupt
10 ooo1: OO0ZFs _DefaultInterrupt
11 ooo14 OO0ZFS _DefaultInterrupt
12 ooola OO0ZFS _DefaultInterrupt
13 oools O00zZFs _Defaultinterrupt
14 ooo01h Qoozcz l TlInterrupt l
15 ooo1c Oo0zFa _Defaultlnterrupt
16 OO01E OoozZFa DefaultInterrupt
. 17 MNon=n Non=wa& _T:I|=-'Fa=:1111'.Tﬂ1'.|=-rr1m1'. !

Opcode Hex || Machine | Symbalic | PSY Mixed | PSY Data

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 13
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MICROCHIP AttributelN AT E &

Regional Training
Centers

o Attributeft I BEBRARERXNEST H:

o E&HISREEF Compiler managed PSV
Ex: void __ attribute _ (( interrupt, auto _psv)) _Tlinterrupt( void )

B Hauto_psvBF, EA P TR S AE AT EIRVPSVPAGHE AEE,
RIFHER, BEEIEINContext Savingdy H—r LI
*BEISRPFEA B const ERIFMEEF,

o« EEHISRTEE A ElCompiler managed PSV

Ex: void __ attribute _ (( interrupt, no _auto _psv)) _Tlinterrupt( void )
. MPLAB C30 W FEEX{E Bauto_psv.
e EFERANGFCompilerEILHEFENER

v0|d_attr/bute_(( interrupt( save(varl, var2)))) Tllnterrupt( void)

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 14



MICROCHIP

Fauto_psvYISR

Regional Training
Centers

o HHouto psviE,EARETRZAEATHBIAPSVPAGH AHEE R

FHER, PFTLASRE
ZH—BRENEN
EiRThEE,

e BRTEXNEXRILH,
Context Saving R Ff
ETEEEIHEE
Ko

o FC{E!TEISRAR{EFT
Bllconst B RERY BF
FEE Hauto_psv o

File Edit ¥iew FProject Debugger Programmer

0= BE S

= [:l Lab4 Timer Interrupt.mcp

= (23 Source Files
Lab Timer Inkerrupt,c

(23 Header Files

[ object Files

D Library Files

(23 Linker Scripk

(23 Cther Files

# Labd Timer Interrupt - MPLAB IDE v8.80 - Program Memory
Tool: Configore Window Help

2| emg v

Ml Program Memory

Address

3 P ™ O

#define SystewmFrequency 7370000L 7 2
#define TimerlTick { ( SystemFrecuency / £56 | / TimerlTogglesPerSec J —

#define TimerlTogglesPe

riec Z

- #

woid _ attribute_ {iint

B e e I
errupt , auto_psv 1) _TlInterrupt( woid |

T
FF To Do - 1HEETine
IFS0bits T1IF = 0O;

#f To Do : CH¥I0 P

1R -

ortHAHE (Toggle) -

LATEbit=. LATBE = |LATEbits. LATEE:

Cpoode

Dizassenbly

EX)

(21 Files | ¥ Symbols

BUILD SUCCEEDED

353

355
356
357
358
359
360
36l
362
363
364
i la)
21
367
368
369

aozco

oozc4
oozce
002CS
002 Ch
oozCo
O0zZCE
Qozpo
QozDz
0o0zD4
00206
00z DS
00204
QozpC
O0ZDE
O0ZED

060000
EESFE0 TlInterrupt
TE1FEz
FSoO034
Z00000
S80140
FAOOOO
Lo5054
EBFCZCC
FESO0O0
DEOO45S
Az0400
604061
604061
604061
604061
DDo145

return

mov.d wl, [W15++]
mowv. w wa, [wl54++]
push.w Ox0034
mov.w #0x0, wd
mowv.w wl,0x0034
lnk # has user init
Bolr.b OxO0G4, 73
mowv. Ox02cc, wl
ze wli, wd

lsr wO, #5,w0
btg wi, #0

and.b wi,#1,wd
and.b wi,#1,wd
and.b wi, #1, w0
and.b wi, #1, w0
=1 wo, #5, w2

< | Dpcade Hex | Machine | Symbolic | PSY Mixed | PSV Datal

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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MICROCHIP m no_au tO_ pSs vEI@I ISR

Regional Training
Centers

e 5 no auto psvBF, ¥

£ A AR ETEF R N2 R1FEPSVPAG, FRFATLA

a u to_ p S V AV — | [ H # Lab4 Timer Interrupt - MPLAB IDE v8.80 - Program Memory

File Edit ¥iew FProject Debugger Programmer

LEBR T FEN B/ EL
4\, Context Saving
IR ETE R
EFEET RV B K -

0= BE S

= [:l Lab4 Timer Interrupt.mcp

= (23 Source Files
Lab Timer Inkerrupt,c

(23 Header Files

[ object Files

D Library Files

(23 Linker Scripk

(23 Cther Files

Tool: Configore Window Help

2| bebug Vi ZHB@O® SEAB v R PO BO|

Ml Program Memory

Address

gdefine SystemFrequency 7370000L / Z =
#define TimerlTick { ( SystemFrecuency / 256 | / TimerlTogoglesPerSec ) —

gdefine TimerlTogglesPerSec 2

- Ea

woid __ attribute_ | ilinterrupt

., no_auto_psv 1) _TlInterrupt( woi 1

1

/¢ To Do : 1FFEETiner IOETAEIE -

IF80bits. T1IF = 0O

FF To Do : Tr¥I0 rorcHk®S(Toggle) -
LATEbits. LATEE = !LATEbits. LATEE:

Cpoode

EBEX

Dizassenbly

(21 Files | ¥ Symbols

BUILD SUCCEEDED

353

355
356
357
358
359
360
36l
362
363
364
i la)
21
367
368
369

aozco

oozc4
oozce
002CS
002 Ch
oozCo
O0zZCE
Qozpo
QozDz
0o0zD4
00206
00z DS
00204
QozpC
O0ZDE
O0ZED

060000
EESFE0 TlInterrupt
TE1FEz
FAOOODO

return

mwov.d wl, [wl5++]
mowv. w wa, [wl54++]
Ink # has user initc

196054
BFCZCC
FESOOO
DEOO45S
Lz0400
604061
604061
604061
604061
DpOl4s
Z20z2CCl
754091
E3CDFO

belr.b 0x00S54, #3
mowv.lh 0x0Zce, wl
ze wO,wd

lsr wo,#5,w0
btg wl, #0

and.b wi, #1, w0
and.b wi, #1, w0
and.b wl,#1,wd
and.b wi,#1,wd
=1 wi,#5,w2
mov.w HOxZeoo,wl
mowv.b [wl] ,wl
mov.b FOxdf, wd

< | Dpcade Hex | Machine | Symbolic | PSY Mixed | PSV Datal

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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meroce  [VIPLAB C30¥ Interrupthd 32 18

Regional Training
Centers

e MPLAB C30321t LXTE &, 0] LUZHICPURY B ST g, IR IZE ZIHD
HERETESRRINEE

e DisablingFT & H Eﬁ(IPL set to 7)
Ex:

unsigned int ipl;
SET_AND_SAVE_CPU_IPL(ipl, 7);

RESTORE_CPU_IPL( ipl);

e Disabling level 7ZEA T H ETn+ 118+ w18 Hj

Ex:
__builtin_disi( 16384 );

__builtin_disi( 0);

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 17
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MQHP

Regional Training
Centers

o TNERTEISREEFE

EXHg

ISRP B £

volatile

/\Fﬁ J =l

*\

BN Lvolatile RV BEBEEE

Ex: volatile unsigned Ticks = 0;

e volatilcRASEF =
%ZT:T:EEE‘J LBV 1B

= FH 2R 52.C Compiler £
Eﬁﬂgm"ﬂitﬂ%o

7= M BR, B30

exter latlle ned int  PORTD _ attritete_ {{_ sfr_ ));

gPDRTDBITS {

e PORTOEITE PORTDhIt=

= M-S EESESEEEE 8
L R R e ] ] S S dDdD =SS5 =35
El B mnEnED ]

_attribute_ ({_sfr_);
e unsizned int LATD _attribute_ ({_sfr_ )3;

xtern_w
typedef = tagLATORITS |

unsigne A T0:1;

unzigned LATDI: 1

unsign ATDZ2:1

1% ign ATD3:1

unsigned LATD:-1

1% ign ATDS:1

unsigned LATDG:1;

1% g LATD7:1;

unsigned LATDE:1;

unsigned LATDO:1;

unsigned LATD10:1;

unsigned LATD11: 1

BIT

exter atile LATDBITS LATDhits _attribute_ ({__sfr_ )J;

—BY A LEBHEE

1TH

T SIS E

2 %

&

— BB B,
ERFSRER

SFREVER{EAL, & REBR
TMRIEZH K, FHFSFERE!

B=A;
C=B;

C=A;

RiELE

TMR1=A;
C=TMR1,;

C=A;

it

(p24fj128gb106.h)

*Ar A SFRIEMCUETERE P, B 2 K& E 5 Avolatile,

BRCE BRIV HRABRLEE T L,

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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MICROCHIP Lab4 Interrupt Timer

Regional Training
Centers

o Lllab3VEENERE, A& FE A& Polling Timer1 P B EZE R ZR 18, K
AR ETZR 8, B A B RIS B ﬁ%ﬁERDOE’\JToggIeo
o StBBTimer FunctionBV iR B X 4F, T B Timer Function, G B8 H
%E’ﬂﬁiﬁﬁ HEAEHKRELN. EDHHET HConfigintTimerl( )
YR,
o Edlab3MH[E], LABKEBEEEE(MPLAB SIM) & T B, RHEFAR(Fosc)&%
£8MHz,




R .
MicROCHIP Lab4 Interrupt Timer Stepl

Regional Training
Centers

P T\ E AN o = B2 A o P T 4R ?

HOATimer1BY P ETIRFEE o ABRDOMIToggleFZ B AISRH,FC
EESEBRRTLF,

A FH ConfigIntTimerl( \BXA P &7 R ER T, FEIELTERTE
RA”

BERINNAFEMER, RE Twhile(1),FERXTETMEE,
RDOMToggleVINEE R A BEEERNAHIT. RFEFTimerlH
EEg 4,

[
S




R .
MicROCHIP Lab4 Interrupt Timer Step?2

Regional Training
Centers

o WMAIFEERISREIEEESE |
F|FIMPLAB IDETHBE TR \v

T =3

dpoads Labal
040200
000000
000290
000290

(4Y4Y

ew\program memory windowRE 2%,

| Line

Bum

M Program Memory

1 |>__€']

11
i saaress | of Disassendly
: 000250 ’ 1 0o0oo 04 £ : .
: H nevan z 0000z fali nop
[ Diocode Hon | Mk | SM08e | P Mied | PO D 3 Qo004 OoDzFe _DefaultInterrupt
4 aooos O00ZFS _DefaultInterrupt
5 aooos O00ZFS _DefaultInterrupt
& aoooh O00ZFS _DefaultInterrupt
7 aoooac O00ZFS _DefaultInterrupt
] aoookE O00ZFS _DefaultInterrupt
=] aoolio O00ZFS _DefaultInterrupt
10 aooilz O00ZF&8 _DefaultInterrupt
11 oool4 O00ZF&8 _DefaultInterrupt
12 oooles O0O0ZF8 _DefaultInterrupt
13 Jebhighed ekl DSl ts \Eja)t
14 [ oooila goozcz :TlInterrupt
15 4 F ek Tupt
16 O001iE O00zZFs DefaultInterrupt
17 annzn ANN=Fa& _hPfﬁll 1rTnterrunt b
< | >

Opcode Hex | Maching | Symbolic | PSY Mised | PSY Data

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 21



MicROCHIP Lab4 Interrupt Timer Step3

Regional Training
Centers

e {EFHWatch WindowiRStopwatch2REIZR XV E L LA K Timer
VETEUIREE,

& Lab4 Timer Interrupt - MPLAB IDE v8.84 - Stopwatch

File Edit ¥iew Project Debugger Programmer Tools Configure Window Help

B imE 2hw 0N 2| pebug Vs HB@@® S @AM Checksum: Oxd5db [oumwmrrRe

Il Lab4 Timer Interrupt. mew E]@E| Ml C:AExercises\Lab4 Timer Interrupt\Answer\Lab4 Timer Interrupt.c

= D Lab4 Timer Interrupt.mcp . . . b |
E| DSource Files /4 To Do : E%Tlme flEf’UEP%ﬁHEJL%@fC ! Bﬁj&%—l:

Lab4 Timer Inkerrupt.c void  attribute ( ( interrupt , auto ps-
(20 Header Files {
(2 object Files

=] Library Files // To ) Do : ?%B/%-Tlmerlqjﬁﬁﬁ*g 2
(23 Linker Script IFS0bits.T1IF = 0;

(23 other Files
/7 TAETO PortHREE (Toggle) -
LATDbits.LATDO = !|LATDbits.LATDO;

M Stopwatch p—
- [B]X%]
Stopwatch Taotal Simulated Line | Address Opcode Disassembly

Synch | Instruction Eyc|es| 200012?” 4nnunsz| 356 DOZCE FE0034 push.w 0x0034
357 aozcs 200000 mwov.w H#0x0, wl

Time [mSecs) | 500_031?50” 1DDD.D15500| 358 ODZCA S50140 wWov . W wD,DxDDS‘l. .
= 359 a0z FAaoooo 1nk #_has_user_lnlt,
360  O0ZCE L9E054 bolr.b 0x0054, #3
Processor Frequency  [MHz) 361 00zDo EFC2DC mov.b O0x02de, wo
= 362 00zZD2 120400 btg wl, #0

363 00zZD4 504061 and.b wl,#1,w0
364  00ZDE 504061 and.b wl,#1,w0
365  00zZD3 504061 and.b wl,#1,w0

B

w

366 O0ZDA 604161 wi, #1, w2
3ev QozDC Z20z2DC1 mov.w #oxzZde, wl

PIC24FI123GE106 po0x2d0 oah sah [P4 DCnovzC
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m

MicROCHIP Default Interrupt

Regional Training
Centers

o EEBE L B, B AR R RE ISR P
FEMPLAB C307, FEEZ i T B R B E & ISR linterruptis T FEER
BIISR, Defaultinterrupt()o
_Defaultinterrupt( BV AR, RE —1TIE Treseto FER, MR
FRL T — B &, 302 B IEfER E &5 ISR, AR AP BT 38 4 B, L = ik
2l Defaultinterrupt( ),IE$%Reset CPU,

o IS EEE T — (BTN P BF P
A] LA St B Defaultinterrupt( ), ZECPUR E [E $ZReset,




o .
MicrocHIP Lab4 Interrupt Timer Step4

Regional Training
Centers

e FEHRNE Defaultinterrupt(),HEF AR —MBBISREFTH N

— %, R BB F K _Defaultinterrupt.
Ex:
void __ attribute_ (( interrupt, auto_psv)) Defaultinterrupt( void )

{
while( 1);

}

e tRE Defaultinterrupt( )ﬁﬁﬂﬂﬁ?

TEEZHY_Defaultinterrupt( ), 7E 2 4 IETE H A B B, & E 1ZReset,
ERENBELZHEEMCUBREMFESES, R HE —{EReset, 1R
WERLLENER, EERNEEwhie(1)ERAEEREET E
RHR AT LAEIBDebug T B, E BB T 1F85, REFZEAT
ER
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MicRacHIP My Trap Service Routine

Regional Training
Centers

e Trap Service Routine’2 B B & i, — B8 & M Defaultinterrupt( ),
ETra p?ﬁi H%:-; E*%Reset CPUO BRE WEE BRO BAD B0 HB®

sl = DEEd & # iz} S
o WUHEETapBWAREFTH | *‘
Trap Service Routine, 20 tt — 3R, (e e VLT e
ETrapBZ L FEHAZEHN . Dy

Trap Service Routine, M A& E AR, S T s

LONG({ DEFINED__MathError) ¥ ABSOLUTE(_MathFrror) :|
ABSOLUTE(_DefanltInterrpt));

R t C P U LONG DEFIMED(_ FeservedTrapS) 7 ABSOLUTE(_ ReservedTrapS)
e S e (o] ABSOLUTE(_ Defaultlnterropt));

LOMG{ DEFIMED{_ReservedTrapé) ¥ ABSOLUTE ReservedTraps) -
ABSOLUTE(_DefanltInterrpt));

o MPLAB C30A ¥{Trap Service R
. I—I—I |_I_| ~ LONG(DEF]NED(_]NTOhtermpt)- FABSCOLUTE INTOnterupt)
RoutineBFMES, — A LATE | e o o

ABSOLUTE(_DefanltInterrpt));

MCURY 515 (Linker Script, AT Semp " ABSOLLTBL O e |

LOMG{ DEFIMED{__T1Interropt) ¥ ABSOLUTE( Tl Interrupt)

N ABSOLUTE(_ Defaultinterrpt);
k Id t KI LONG( DEFNED(_Interruptd) 7 ABSOLUTE(_ Interruptd)
.g *lo ABSOLUTE(_ Defsultinterrupt);
LONG{ DEFINED(__IC2Interrnp) 7 ABSOLUTE(_KC2Interropt)
ABSOLUTE(_ Defsltinterrupt);
LONG{ DEFINED(_ 0C2Interropt) ? ABSOLUTE(_OC2 Interrupt)
ABSOLUTE(_ Defsultinterrapt);
LONG{ DEFIMED{_ T2Inept)  ? ABSOLUTEC T2Intermupt) - -
IESE iR

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 25



o .
MicRacHIP Lab4 Interrupt Timer Step5

Regional Training
Centers

o SBEE A B WStack Error Trap Service Routine, S8 7 I iR
—RBVISRE S A — 8, R 28 FRBK_StackError,

Ex:
void __ attribute_ (( interrupt, auto_psv)) StackError( void )
{
while( 1);
}

o EStack Error Trap Service Routine S A 17 5% 7
REN LENEN, BEENFEEwhile( 1) AEStackEE £ 85
a2 7 , B Al gE & OverflowB{Underflow, & B & A] LAiE 1B Debughy
TE EZREMHBEEFS REFZEMTESE,
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R .
MicROCHIP Lab4 Interrupt Timer Stepb

Regional Training
Centers

o fELab4H {FEATimer1AJISRToggle RD0, HE

_Defaultinterrupt( ),3 H & & Timer1 ISR Stack Error TSRo

File Edit ¥View Project Debugger Programmer Tools Configure Window Help

D & BB S 2| Debn Vi HB@@® &

f8 | b e ® W E&@‘

!Lahnl Timer Interrupt. mew E]@LJ =D:\...\Lah4 Timer Interrupt.c

= 1 Lab4 Timer Interrupt.mcp To Do - RN e ol TRt * I Saute pov AL O_DEV °

= DSource Files woid __ attribute_ ({interrupt , auto_psv )) _DefaultInterrupt( woid !
Labe Timer Interrupt.c i

(23 Header Files
) Chbject Files

(3 Library Files #f To Do : E3MStack Erroe Trap Service Routine - TEiSTE Bauto_psv -
DLinker Script woid _ actribute_ | (interrupt , suto_psv |} _StackError( woid |

(22 Other Files i

while{ 1 };
+

while{ 1 i:
+

Il Program Memory

Address Cpoode Disassenbly
ooo0s O00ZFS
oooos O00ZFS DefaultInterrupt
00004 000306 StackError
ooooc O00ZF8 DefaultInterrupt

D Files Og symbols Q000E O00ZFS _DefaultInterrupt

ooo1o0 ODDZFS _DefaultInterrupt
ooo1z O00ZFS _DefaultInterrupt
ooo14 O002ZFs _DefaultInterrupt
ooola O00ZFS _DerfaultInterrupt
Build | Yersion Control | Fi ooo1s O00ZF8 _DefaultInterrupt
Debug build of proj ooo01ha 0oozcz _TiInterrupt
ooo1c O00ZFS _DefaultInterrupt
O001E O00ZF3 —
ooozo O00ZF8 _DefaultInterrupt
ooozz O00ZFS _DefaultInterrupt
O00Z 4 ODDZFS DefaultInterrupt
annz e ANN2F&E ThefanltTrterrunt

Linguage tool wersi
Preprocessor symbol
Mon Jan 09 02:50:33

BUILD SUCCEEDED
<
3 | Dpcade Hes || Machine | Symbolic | PSy Mived | PSY Datal
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