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231 REZRENEH

iEas IS attribute  JHSR$REAZE G AR IR B L. TR )
XUFEHN A ) A 22 SR R U ] o T T H IS AR

* address (addr)

* aligned (alignment)

* boot

* deprecated

e fillupper

» far

* mode (mode)

* near

* noload

* packed

* persistent

e reverse (alignment)
* section ("section-name")
* secure

e sfr (address)

* space (space)

e transparent union

* unordered

* unused

* weak

weak WITBUBILZE A TRRMN R4 Sige@it (gt i
_ aligned ft#aligned) . XFEMEARTES LA A E IR B8 & I
FR L.

e SR, ATEOUEIL L S R S R,

__attribute  ((aligned (16), packed))o

H: —ANIUH AR R R PR B AR fln, WURAESCE A
M far J@tEe T MR, fE3C0F B PR extern 1A
far, BiAlAESEBERLE IR

address (addr)

address B AT EIREL AL, X— BT section JEBMERINEH, XA HT
T g e T4 e A

int foo attribute ((section("mysection"), address(0x900)));

int bar  attribute ((section("nysection")));

int baz :_attri bute ((section("mysection")));

itf address JEMERZRE AL auto_psv 4[] (S space () JEEaL
-mconst-in-code KB ; IXFEMSs A Y, Hag R4 ¥ AR S A7 I 2 PSV F[A]
W R AT AT TR PSV B, Huhik N A B Fe A4k dis il o

int var __attribute__ ((address (0x800))) ;
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aligned (alignment)

ZIEME N AR EARE BN IN FTTE, R R 57 e did 2 (R, i,
TR A

int x  attribute  ((aligned (16))) = 0;

i gm P AR % 16 T L4 R A8 xo X T dsPIC DSC #ff, X n] LL5S i [l 75 E0)
FHIEREEU) DSP $74 A HER U asm WEAJBC S .

FEHT ]~ rp, - JATTAT DL A b e BT 185 B G 1 0] 4 2 7% 1A FH PR o0) 5% 77 2
(HF R o 8, AT LA BN 55072, T2k veas A2 & H] dsPIC DSC
AT B KA D 55 o T, FRATTAT PLXAE S

short array([3] _ attribute  ((aligned));

A TR R PR R 55 U 2NN, PR 2 B BRE R AR R0 55 T ARCE
o H BRI MU £l R B B A FH ) s Kot 5577 Ko 75 dsPIC DSC s, R RUF 15
.

aligned JBMEHBEHE AN F5; (AR BUEE R & packed BHERBUNMATFE (W30 .
aligned B reverse BYEMSE, [N 48w WE = B4R

al i gned @t nl 5 section @k A, XAVEXHEEBATHAFF. BRIAGE LT,
MARFRE BN, it AR AR AN R B XA, BERRER AN AT N AR A
Chan R Al SCHIRAE R — AR SF I Berh, el A 78 ) st mT DL 2 %) 55 (1) R
il o

boot

K@M TES | S B (Boot Segment, BS) RAM i SUZ RS (AL 5 :
int __attribute__((boot)) boot_dat[16];

€ X F| BS RAM R AZ & AE A Bl I AN AR Ak, BRIt 204 ] AR SR v)4n 4 BS
RAM A7 5. Wit boot AL WILAMRF S A 2 Wil

T ERT AR ) — A s

int __attribute__((boot)) time = 0; /* not supported */
int __attribute__((boot)) tine2;
void __attribute__((boot)) foo()
{
time2 = 55; /* initial value nmust be assigned explicitly */
}
deprecated

deprecated JBMEATAF AL IX — B 2k 1) 7 B BB g B R ol U0 B . A H]
deprecated B BN, ks k&L,

deprecated E XA GmEAS AT, FERE IR B H Ar S . Blan, bl N
int  attribute ((__deprecated )) i;

int main() {

return i;

}

R T
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deprecated.c:4: warning: "i' is deprecated (declared
at deprecated.c:1)

FEZE RS FARSCPER, PSRRI 0E X T 1.

fillupper
MR H T8 EAA#E T space (prog) BHIAS & I &m0 .
Bt
int foo[26]  attribute ((space(prog),fillupper (0x23))) = { OxDEAD };
g%)DﬂE(X(Ss (M 4E 0x00) A %4 foo KI5, foo [0 VK BLHIAAL A
X °

TAATIEI -mfillupper=0x23 $ATHFEIFITHEE .
far

far JEVES FNgn RS A LKL T L E] near (HT 8 KB £dls =l (RIAR & 1] BAAM i
FIHCHE A7l % H AR AT HIIED

mode (mode)

TEAR it P W oA B B Pk 7 SR mode W I EHE R AL . sikbr bt S ViR
AR R [ 98 EE Fi o BRI A . mode AT RLE L 3%

B R SRR R R
Ql 8 {ir char

HI 16 fif int

Sl 32 4 long

]| 64 i long long
SF 32 fii float

DF 64 fii long double

X JE XS TG 5 AT AR T G VRS SCRF) H AR 5 L TS AR AR ARG . 9 2t
WUR BRECK A 32 AL A FT S REEUE N, JFIR [Pl 32 1 AR5 B A5 R
typedef int  attribute ((_ mode (SI))) int32;
int32
add32 (int32 a, int32 Db)

{

return (a+b) ;

}

ATLAEE byte B0 byte  BEFRWIBIA W TR 8E, word Bl word
BN T B P84, pointer B pointer B THontatt.

near

near J@VES FIG AR AL E 0 ML near Bl 7 i) (s A7k 43 10T 8 KB) o X IXFfi AL
VS AT EE YT R ARG (ORNEI 230D B near ol = W) (28 R

int num _ attribute  ((near));
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noload

noload JEVEIRHN LA AL E AW, (AN N ERAYIME . X @M1k
BATI AR B NAPfifigs (WA AT EEPROM) [N RE W REH H

int tablel[50] _ attribute  ((noload)) = { 0 };

packed

packed J& 45 e A8 f BUAE R 7 SR FH e /NIRRT BEXS 55 7 o —— B — AN,
Wy —47, BRAEH aligned @SR & 7 — N0 KA.

TSR AT < B4R, Pl B a 25

struct foo

{

char a;

int x[2] _ attribute  ((packed));
}i

H: AT AR ZSR AR B I A 55, DIEAEAE A packed J& PN 22Ky
Gl /NG, G IEATIN SR R

persistent

persistent MR ELEH BN AL BEANBEYIIANENEE . HAT persistent JEIEM
A i ] T AR A AL G VIR R B PIRES (S R

int last mode _ attribute  ((persistent));

persistent B AW C BT AIGIL. B2, ¥ashif, persistent £3E v fEA R
AL Z SO T AR 2= 1 35 B T nAe 22 4 T AR A JX b e «

#i ncl ude " p24Fxxxx. h"

int last_nmode __attribute__((persistent));

int main()
{
if ((RCONbits.POR == 0) &&
(RCONbits. BOR == 0)) {
/* last_node is valid */
} else {
/* initialize persistent data */
| ast _node = 0;

}

reverse (alignment)

reverse JBIEAAL IS WML 1 F50E B/ 5. RESFFLAF TR, AU 2 IR
o IR FE AR B Rl T bk dsPIC DSC L 4niE & Fh L2 ph X o 1 N F R
PE C o RS A NI gmi 5 Ui, X — @ MrT e .

int bufl[128] __attribute__ ((reverse (256)));
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reverse @t 5alignedfilsection B SE. WA K %55 148 Efq 2 — AN BUkE
WA, FRHEL, hE—ANEEFRNEE reverse Ml aligned 77445 1R. T
H reverse JBIEMZEAREANE] auto_psv 2¥[F] (S space JEHEE

-mconst-in-code I ; WEIXFEMCK FEEY, H4nitas KRR ME] PSV

ZE )

section ("section-name')

BRONTEOUR, gty LA X S A7 TAE . data Il .bss BtH. section EIER
Ve e i (BRED PRI E Bt .

struct array {int i[32];}

struct array buf _ attribute  ((section("userdata"))) = {0};

section J&MEY address fl reverse EMEMSE. FEXWFIRIEIE T, BAHHZ
WS, FEAHES, X—BUEr s space B, BE2EE, KT space
JEPEPIUE I

secure

X @M T A %42 B (Secure Segment, SS) RAM g U AT &+

int __attribute__((secure)) secure_dat[16];

JE X F| SS RAM A8 75 JA B I AT a6 4k . K1tk SS RAM Hi i) I A7 4% i 25U H]
WA R 4R . WX secure B EIREVIMAE, HHREZEEHA.

;Méiﬁﬁ WIARRD N 24T B RS, secure B, (HFREHEEIRIATHSMEEE, 5]
M:

char *msg __attribute__((secure)) = "Hello!\n"; /* not supported */

char *nsg2 __attribute__((secure));
void __attribute__((secure)) foo2()

{

*nmeg2 = "Goodbye..\n"; /* value assigned explicitly */
}
FEXXAG DL, WA ZURE 4 H 8 70 S 214 FH st A8 1) bR B8 mT U ol AR S TRl o i
PR 74T R 2 IE 2N 2 A BAR 2 K psv R BUT .

sfr (address)

sfr @S Mg Ed LR — MPR BT A4y (SFR) , RN address 447
AR 1R IS AT I HihE

extern volatile int _ attribute  ((sfr(0x200)))ulmod;

kG A R, AT extern BEHAT

E: e RA e, INAERFERE S SO sfr @ik kAN e L F)
feenhht, ZAEH address @M, HHM near i far Kigw IEHIN S
3 0 W
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space (space)
— kL, iR — A S R N LA R . W space JRYERIGIR G PR R AL
HOR R AW KT EZ IR S IR 4.5 “FEEE” .
space B W NS4
data
AR 54 IO B — B ) nAS R — R C VBT ) — s R (Rl AR
XZEEA T .
T//\\7 xmemory —{¥i& H T- dsPIC30F/33F DSC
o AR AMLE] X HOR 1 AT R © VAUV X B ) o A
xmemory 4% B /3 B A 4 F -
int x[32] __ attribute  ((space(xmemory)));
T/\7 ymemory—1{i& | T dsPIC30F/33F DSC
FAZ A BCE) Y Bl i) nI A — ) C BRIV I Y Bl s b AR
ymemory 7 W] 43 Be 2845 4 F -
int y[32] __attribute  ((space(ymemory)));
prog
H4 AR 543 e B RE P 23 ) O T HATARRS Fa 8 W B R 25 [ (1 AR s AN BEAT ] —
fer C BRI viIa, eI th g AR DLl I B T AV ), I I R ) )
TN gn TR 4, Bl R P 2 (R T AR o U5 )
auto_psv
AR 54 O B RE P 2% (0] b A B 227 2% TR nT R B U5 0] Fi 2 1) G P 8 i HLER
auto_psv Z[AIF AR — B C BRI (HARRS) , HARKIA
PR 32K « 4$55E space (auto_psv) B, AR section @SR
B AT B 2SI . auto psv IR RE AR E]
R kb B R 6 5

I FERBI M E] auto_psv B P HIRRARALS i ds. X wik
XF T RAM A H A e H

N 7 dma—{Xid&i H| - PIC24H MCU #1 dsPIC33F DSC

FAS B R DMA 26X . m Ll — 1K) C iEf) A1 DMA 4h 15 7] DMA ¥
fig X A AR, T __builtin dmaoffset () (B0, (16 s = T R
JE) (DS51456D_CN) ) KAGEIH T E DMA SN I IEA % &= .

#include <p24Hxxxx.h>
unsigned int BufferA[8] _attribute  ((space(dma)));

unsigned int BufferB[8] __attribute__( (space (dma))) ;

int main ()

{

DMAISTA =  builtin dmaoffset (Bufferd);
DMAISTB =  builtin_dmaoffset (BufferB);
VAN

}
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psv
A AR B 43 IiC B RE P 2 0] o g R 2 ) ] AP B 1 U ) 4 e OB . B 2 s r
B, LR LB PSVPAG 728 i B R VT RN R, PSV 2] (AR
ASEH PR B, AR — B CiEA) VT ) o X EEAR A A0 4 FE N R
Vs, JEEAEHRVIATWNIC TR S, S R ) R U ]
%% eedata——{Wid&H T dsPIC30F DSC
K22 85>l F| EEData “¥[i]. EEData (M )22 AN REAE 8L C iR Fu
). X eeARE I g R B BT ), A T T AT I e e 4, B
FE P2 m) n AL o 1 )
pmp
A A HCR S PMP ANEAH S AMefites h o s BEHEAIE R, ES I8
6.37% “PMP #5847 .

external
HAZ RO R P U e . SRR R, 1S WA 6.4 “Hb
HRIREL”

transparent_union

Kt )E T union BB SHUN R PE, RIS E0T LORAL IS i R 288, (HL
B ANA R MR AL I6 25 R transparent B6E (1 55— i 0 IR FH 2 1 2
Htlahan KL, AR A A G (R 295« BCA KT 1R 6 23R A AR R L
TR, RN ORIE S M 3 1 AT R LTI .

unordered

unordered J& R WA A A HLEE AT DX BT eE C Y SO b HAb AR 5 A A7 M e
22

const int _ attribute  ((unordered)) i;

unused

XA JE R AR B n BE AN o gm iR gs AN X Rl AR AR R AT AR
weak

weak JETEA Y] weak 75 . weak £ Al fgw 42 e g KU 0 AMEET 5 1951 HIALE
weak N, JWEEEZIN AT EOLR S Bl

extern int  attribute ((_ _weak )) s;
int foo() {

if (&s) return s;

return 0; /* possibly some other value */

}

FE IR, WA s BT PARBEE S BRI BER:, EARS s /M
ko HAMFRAE s CHOESG BURFIERE CREAHEMATD o FURHERE] “0”
{Ho RXAMRFEMRA, E 2 TR AR 5 2 et (e A A
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weak JBM AT PARN HF R EO AR &

extern int  attribute ((__weak )) compress data(void *buf);
int process(void *buf) {
if (compress data) {
if (compress_data(buf) == -1) /* error */

}

/* process buf */

}

7E ERAAS T, K%L compress data RATE S HABBIEEZN A . 25 H X
RIS B BRI O 1), T AN I HH 4 PRI R 11 o
weak JEMEXE XIFEM %, T L2 A KA EA i W] :

/* weakl.c */

int  attribute ((_ weak )) i;

void foo () {

i=1;
}

/* weak2.c */
int i;

extern void foo (void);

void bar () {

i=2;
}
main () {
foo();
bar();

}
1E weak2.c RF 1 B XAERT5 oo e Lo FEm A S HIUVER, A 1 F7 W[
NN E . N weakl.c Y 1 AECAEAE S ], AHIXAS A AN AT ]
ANREPRAUEPI AR L 1 BAHFIRA, WY weak2.c I 1 BN float Y,
18R e VFRERE, (H & RREL foo MIEAER CIETRL.  foo K in) 32 {777 FE I B AT 2L
HABN—ME. MR, 7 weakl.c i M weak E NN float B, K FEK
MEPESE R . IXFESHE— 32 (2I7F AUES 2 16 A7 bbb, W 'EE 1 25

TR T2 bt
(ERAELE weak 2 SURITSUL T, BEREAS A B0 30— 3Rt SUAMRRA Rl 34
s SR TR

TVRAT T8 TAT AR, RAE AN R HONAZ B F AT ] 1R 454

© 2008 Microchip Technology Inc. DS51284H_CN 5 19 7T
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232 RERHENEYE

FEGRFERS T, AT DO 7 oh i ) e Bl AT 28 0, 5 B DA AL O A, HL
SRR MRS A AR

JeHET attribute  JCVFAER IR R RRIORIE . e i S BRI (1)@
PEUCH . H AT SZHF BB T B

e address (addr)

*alias ("target")

* auto psv, no_auto psv

* boot

* const

* deprecated

» far

» format (archetype, string-index, first-to-check)

e format arg (string-index)

e interrupt [ ( [ save(list) ] [, irg(irgid) 1 [, altirg(altir-
gid)] [, preprologue(asm) ] ) 1
* near

* no_instrument function

* noload

* noreturn

* section ("section-name")

* secure

* shadow

* unused

* user init

* weak

AT PUE S RO R A GONRIZD kg @ik (e, H
__shadow __fUF shadow) o SCRE7 A Sk SCARHR A B A TN AR 048 FE 2 th B 15 52
[ 44 FR A D o

BANEALE R e E 2 A @k, o AEXSE IR A 2 5 JE v o B T, s —
AP S RS — A R A

address (addr)

address B REFR ol . XN EHEAGES section JEMEFRRAEH;
address B .

void foo () _attribute  ((address (0x100))) {

-
o, AT e AR g SO

void foo() _ attribute  ((address(0x100)));

alias ('"target")

alias BN T ARG HEY A4, DO ERXMTS.
X — @ Ptk e P AR R AN G, 0 AR B4 I A AT %5 ) FH

DS51284H_CN 2 20 5T
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aut o_psv, no_auto_psv

aut o_psv J&ME 5 interrupt J& kA IS, KA 2 Pf w45 % %k prologue H A= LA 1)
A9, LK PSVPAG SFR # & N H Vi space(aut o_psv) A& (5%
constants-in-code {7 AY Hp 1 0 5D FIIERIIIE . 4l 24 AL 3R4Hm, e
Wiy PSVPAG A& i LA K W e 45 42 13 55 B iR 45 2 e T 16— A R B8 FH — A
aut o_psv B MEH T, AHIXANED . FHXANEDL no_aut o_psv L. 8%
AN W R SRR E aut o_psv ET, HAATRE no_aut o_psv I, Guikisfs
RS R EFOXANET (aut o_psv ETD .

no_aut o_psv J& ' interrupt J& P28 F I, K 9 PR 2% ANTE 2R 4L prologue HH AR
HAMIACHE kDT i) space(aut o_psv) A8 (il constants-in-code {7 i1 A 1)
) o W aut o_psv FIFTASAEEA R SLIE, AHIXANEI, QSRS b
IR TLFEE aut o_psv LT, WMEAETEE no_aut o_psv LT, Fnikasks ik b
JFiEF aut o_psv T .

boot

X JRVESR R i PR AR A R o e SR N AF ) boot BLr
fln, AR R A

void __attribute__((boot)) func();

AN TS EORTE boot B IR E ARSIV A A, %S HT LY O
% 31 JEH A A I (16 50D 505 unused. M 2 KoM R B b 7 X
) 32 MEA NI, BOHO AR AR 22 2 B (R e I LT P . A4 16 HERR 25
SNSRI A 16 (RRA4S T 2 A B b i . 1 unused JiIT B i 56 o o
1A A S0 2 B

VI 3EN R AT AL AN [R5 0 ST B, ANTRIEE R 3 R S H BEAEIs AT I A S AE—
o FTLAR A8 R A DL R SRy S 7 SCF) R i S U i) FEN e B

/* an external function that we wish to call */

extern void __attribute__((boot(3))) boot_service3();

/* local function callable fromother segnents */

void __attribute__((secure(4))) secure_service4()

{

boot _service3();

}

e AP WIRS Y, ERE interrupt JE I boot JE -

void __attribute__((boot,interrupt)) boot_interrupts();

MONANT R ER e T AU N B, A T B AN T R R B B
TH Ao 512 R B BT AT 5 | FH AR A AT Ry DA B — A [l e Mk, X ke T 7R 42
B IE P I e A

AR e U R AR T AU RN SN, BEREARRS ) 2 A B A i X
N5 S BIAME YT M HEN 16, EHER N —ANmE (R34 1
AEF54 o LRI R EUE SO T PIEAF X 2 A1, R i DOR A 5 — AN R K
T IX ANk, PRI T — AN B R B e ST HEN SR AL

© 2008 Microchip Technology Inc. DS51284H_CN 25 21 7T
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Hah L e AT, AFH%E boot k. WTLCH BV R RKAILAE, WF

FioR:
void __attribute__((boot)) chuck_cookies()
{
int hurl;
int them = 55;
char *where = "far";
spl at (where);
[* ... %]
}

P, wher e IFIMAM A T/ BC R PSV # & B . boot _const WA R
HENBREUN g B 25K PSVPAG W B W IEFIE . R THE, gifasse i spl at ()
2 Ja ki 52 PSVPAG [IE .

const

VFZ B TR H G IS BN SREAT HAbE, RamEiRPME. i gER
BEFF—FE, XX F R EEAT A T RIAXMBRFIE IR AL o IXLL R 0N 1% H e 1
const KA. #i:

int square (int) _ attribute  ((const int));
W2 U, FIRMERI square BRI SEBR A H ERIE LERE PP 4R B IR B b — 16
WAL,

NOZVER, WRREBAE IR S5, HA A IREN R W s, A X PR e ANRE
const A, [AFE, HHAE const BREMRECHFE MAREH BN const. A void ik
[FHERH const BB 43 Lo

deprecated

KT deprecated BHMEE, HSHE 2.3417% “ReEXENEMNE” .

far

far & PE S KRG 1 as AN A% H] BE A 808 T4 4 T8 2R i R 4

format (archetype, string-index, first-to-check)

format BMIEE —PNHREASA printf. scanf B strftime RMSH, TR
TR X LSRRI flhn, FHBLLT A

extern int

my printf (void *my object, const char *my format, ...)
__attribute  ((format (printf, 2, 3)));

DL BB A gn B a i B0 my printf IS, Hie 25 print £ KA1
KAFH S my format —3.

ZH archetype M WM MR A TFRH, NiZM printf. scanf B strftime
Z o Z¥ string-index REMNMSHEB TR SHENEL LR T,

M A IR, first-to-check fa @R X AR R ERSE AN SEW M5 X T
ARSI (W vprintf) , 8EHASECN 0. EMEIL T, FiEdil
For A% U H I B

DS51284H_CN % 22 TT © 2008 Microchip Technology Inc.
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e Bl b, BEA R (my format) JEMEImy print MEZASH, M
FHEABHITER A, BTl format JBYEMIEMSEUE 2 1 3.

format JEMEARVFRUN LIRS XA RT AR D S EI R P B g SCREL It DAgw P v LUK 7
X IX LG R H ) PR AT T 1% o BRI S (TH] -wformat) I, 4MikdsSisy
¥ tx ANSI FERR%L printf. fprintf. sprintf. scanf. fscanf. sscanf.
strftime. vprintf. vfprintf fl vsprintf MR, FrLIADLE Sk ey
stdio.ho

format arg (string-index)

format arg @MIRE KRB printf B# scant BMSH, BEIXAEK
B e N 94— MBS, IHERBUR A RME 144 print £ 8 scanf ALK
BRI, B, FHBLUR A
extern char *
my dgettext (char *my domain, const char *my format)

___attribute  ((format arg (2)));

FIRTE A g PR A B X R my  dgettext MM TS, &ALt gy
printf. scanf B strftime RMEKE, #HELHE printf BUPKAFTHS
b my format —3

ZH string-index fREMMSEREKFRHESEH O 1 IFED ©

format-arg J&MEARVFRUNE SO 7R SR R 2 LR, i DA G 14 vl LA A0
printf. scanf B strftime REMIIIH, XL PR EL N HRAEEOZ 0T H - w SCRR £
WH .

interrupt [ ( [ save(list) ] [, irq(irgid) ]

[, altirg(altirqgid)] [, preprologue(asm) ] ) ]

I HIXANIE IR AR DI € R EOE P ITIR SR o R XN E PRI, S iedir A o
H T A RS R ) L prologue Ml epilogue o4, AJIERIZH save FREHE
prologue Flepilogue 1 73 i R A7 AR ST (1AL S HI3 . IIES L i rgflaltirgdie ZAiTH
T K ID. WS4 preprologue 7 BAE S PR #S AE U prologue AT AE
BRI AR S . SEREULIARURG], ES 5 8 & “Hl” .

M i nterrupt JEYER, iE455E aut o_psv B no_aut o_psv. U1FIX AN IR AR
KigiE, Bk A aut o_psv .

near
near JEMESFNGn 2 0T LMEH call ¥4 003G ROE 0 H R 5.
no_instrument function

R EMAIT®IN - finst rument-functions, M4 JLFHrE R 2 B&EIA DR
HH 1 AR S 12 I A AN profiling BRI 1T BRI BORE 45 S R TR R PAT IR A .
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noload
noload J& P48 W N 1% 4 pR B B 25 (8], AHAS RN AESEBRARAL2E ANA7 fifids o W RN FHRE P
BT WEIBAT W R B AL CTA AT EEPROMD , X— @M IREH .

void bar() _ attribute  ((noload)) {

}

noreturn

SO RUE R SR HURANREIR PN, B0 abort il exit. Ziifas ARl X R
ALERE B T AR B RRE, FATRT BRI LE B 2 WO noreturn K5 H1d
PRI DL o

void fatal (int i) _ attribute  ((noreturn));

void
fatal (int 1)
{
/* Print error message. */
exit (1);
}
noreturn KEFE MR fatal AEIRMl. XA LARALACHS, AN &
fatal IRFISER . X0 DIAESERIFRRE EARAGARHES o i FLIXFEAT B T e R W) ah 4 A
R

XF noreturn BREL AE void AR IEMEZRA - RAG AR L.
section ("section-name")

WH, Gl B AR AF AL | cext Bob . (B v Re TR LA By, B0 72
PR R AP IAE R IR B . Section JBPESR &K —AN R B IE R e B P . 4
L TR RS

extern void foobar (void) _ attribute  ((section (".libtext")));
IRTEA BB foobar AFIAE L libtext B,

section M5 address A MR, ZIEEY S SEE L,

secure

AR R g s R IR P N A2 ) secur e B

Bihn, 75— AN ORI R AL

void __attribute__((secure)) func();

A — IR S HCRTE secur e B daE — MR DT IR dE N SR %S HT B
0 % 31 Juu [l P (3 BN DAL (16 B2 B unused . SR SO0 W B PR dEA7 it X 1)
32 ANMRABTER, Bt AE X 7 RS 2 Boh i iR i e . 1 16 HERRTE S R
RJE VG I HEN 16 PREAZS T 2B Wi & . i unused HI T4 BRI X b B g A A
FH IS B A B2

DS51284H_CN i 24 i1
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V7 I HEN R AT AL AN [R5 0 ST B, AN AR 3 R S H BEAEIs AT I A5 AE—
o TTLAR A8 R A DL R Sy S 7 SCF) R R SE U ) FEN e B

/* an external function that we wish to call */

extern void __attribute__((boot(3))) boot_service3();

/* local function callable fromother segnents */

void __attribute__((secure(4))) secure_service4()

{

boot _service3();
}
fia o — AP W RS R, LG interrupt JBTEAEH] secur e &k
void __attribute__((secure,interrupt)) secure_interrupts();
AN LR R AR € T U E N BN, A AT AN T R R B B
TUH o R R T TR AT A A7 TP AN e ik, IR TR R
N G 6 1) 22 A
AN R SRR ER S T AU RIE SN, R ) 2 4 B X
AN KB A . BIAMEBLE VT HEEN 16, TR —AN R (R4 bk 1
52 o SEBr 1) R EOE SRR T-PIEAE X 2 41, DRI PRI A At DORE A B — AN Bk
WAL R, WIS AN R B 2w ST HEN R AL

Hzah R m e R BT, A secure @M. n LY HB AR ERAIGM, W

PR
void __attribute__((secure)) chuck_cookies()
{
int hurl;
int them = 55;
char *where = "far";
spl at (where) ;
[* .. %
}

TV, wher e AT IE T EC S PSV & B EL . secur e_const W HVE
. HEAPREUN Gk ae s PSVPAG & N IEHIMIME . R, gkt EiiH
spl at () Z a5 PSVPAG [P1H.

shadow

shadow J& A g 1 288 1 5% 1 27 A7 A AN R KA FHEMCR IR A7 27 A7 4% o 2B PRI
interrupt JE IR

void  attribute  ((interrupt, shadow)) _TlInterrupt (void)
unused

XARBURE, RHRETREASHAE . ga e ot A2 b X Fh ek BOk AR FH eR B0
L=

user init
user init BV TAEATH void ZECHIR MY ()b Wk 5. B X — @ oK =
FERIN C A S AR AT P BB iR XA R B ANBERAOR AT, PRk
XL R BN BEMCO T Je iy CIZ AT A user init BEG KAE PSV MIEWEVIMH1L2
JERIZ SR E . user init WA IEERAT IR, .
void attribute ((user init)) initialize me (void) {
//_perform initalization sequence alpha_alpha beta

}
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weak
KT weak JEYE, W 2317 “FHELENELE .

233  HBEH

S —ANBEON inline, AT LURS R4 R A5 R 50 A HE e B TR ) 6 4
ARH . 33130 B PSR G BR SC O TR, AR S, 34, 2T S
HOZ Bt B8, A1 LA T SO VAR PR AT A, SORFAS L 2 BT 1 P I
BB o AU R OB 5 T . A PO DERR B, WL AR R A 0
B A PRUEIGI T

E: DCERECE ST ORI AT R I, AR s A I D
A BRI A IBC R 2 ANURSCE R, RDRE BR ROE SUBCERE IR SO 5 1 3k ST F
He

¥R W A NIRE, EH AR inline KRBEF, HlU:
inline int
inc (int *a)
{
(*a)++;
}

(I RATH -traditional iEWEL ~ansi &M, H inline AU inline.) i&
Al LGl A iy A ATIE I -finline-functions ¥ “ UM FIeREN L.
I gs n] LAMR Y X B BN AT, B vk 2 IR L pR B e s Ty B, v DL REEE Al

YV DUYHEAE -Finline SUUBLI A inline JKHEE, |

BR AT X B B T BB A B AN IE A T NI . IRV varargs AT
H. alloca WM, KEnABLIEMAMAH, LM goto FEEEM goto M.
WA T A 24T -winline, M451RN inline MIBREARER RN, Skt
e, IR R .

EGBEIIELET, FRET inline NS HM R B .

=N RERIRN inline Fl static B, w0502 R £ BT IR FH #02 R 2100 H R
b, HAAE R Z e St bk, 8 20% R 508 5 B g Rt AR M 855 H . 78
EMEDL R, G ifas SEBr b IF AN H i R I g AR, BRAETR 2 iy AT I I
-fkeep-inline-functions. HLEPHH B THMIREIAGEBEER  CRRRE7E PR EL
SE SCZ R AN BEBCER G, o LRI ) R P AN REBE SR ) o an RAFAE RS2 B 1A
842 Lol 5 20K e 50 PR gAY o a0 RSP 5 | H e B0 ik, 0620 A
T s, RO EARER NI, INFE NI AR 7 N static, HEREL
O SAE B Z AT LT, G s A MHBR DY BE R 2L
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% inline BAIAE static I, GiiFas UAUEOE HABPSCIF AT B R IX A k. [N
N A AT 5 L BEAE P A RE P A e XK ABEAE ARSI rhoe SR, BT UL
PSR AR SR . RIIE, AF static B IBRRRER S DL 1 7 X
R IAIHERRBOE PRI E inline Ml extern, IXAEE AR EU L REM KA
Hko ANRELAE R A7 A R 2, BIAE Qi 5 Ik o XA AR B T — NS
SIH, A RBATIE T R EEAN B S

FINAEH inline M extern X TR RLII W i HIIZLCHE 7R — S B AU E
SCBAESRSCAE AR, IF R E LI 5350 #5 D1 (A inline Ml extern) HUAEEIL
PErf e SKOCPE AR R SCREFNS T2 R L K 2 B0 I B Bk . W SRS AT AR AT A % e
kst gy, A5 SO 5 UL

234 THEFESTHRE
G s SO VAL LA 4 R AR AT TR A IO A 2 A7 2

H: IR Z T 7 ds, JUHZ 4748 WO, wIHesm MPLAB C30 % % hE
J7.

FRAT T W] LA 7 A8 3L P A7 T G 2 A7 4 A0 ) 2 A7 8 o

o DR L BN PAT R T OR T AR . IXAERE P T REARA A
WNFEE SRR, W E LG R AR AR

o REIE AFAT A TR R FR AT AR A A I ANOR B AR AR A T A O EE R B T LA
SEATIN T € FFAF 2 S AR, TN AR R E A A de T AR & . R ar A7 ds
A AN IS A2 i R R T R o R SR A A 2 AR ) S L T LA B . #83)
R

WSB48R AN LS B ANER 8 I A AR, XSRS A N T
FAFRICHETT (SS9 % “ICRIETN C BURBARE") . CLEIEM S
AT AT WIE G TR R b R R E i e 2 T B )

2341  EXRJRFEALE

FEGRPERs T, Al LUR B AR E SN R A A e AR

register int *foo asm ("w8");

Hor,  we BT HI T AF a4 o 14— AN P RR HO I W CRAT R S 1 B A7

(W8-W13) , XA bR HU AN S R & ME -

B DR TR AT E LBEANTFAAE T, TR T AASIE, /0040
MR E . 7EAATRI I, AR AN SRS BT IATAT HoA 3 . AP A
I IX L PR BAORAT AL o BT ZFAF S N AL, AR, H&x) 1%
TAEA IS A BB . BB B AL o
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A5 AL ERFR 7 5 I 22 AN I R 7 0] 4 Jm) T A R e AN LA ), U RGE T R
T BRI A A7 AE A O I CAE  CBRARREE 0 R B AL BT 25 B B AT D -
FFEAZ AR, N RAF AR EEN R, WK lose RIFMH I
EFEI AL foo, MYMPEFHREL lose REARFNZ A AR (RIFEAR 75 B %A 5 (16 1
) o KRR lose W RES R HADIEAMERAZBNZ A2 a8 o W, ANBETE LA sR%L
Al A8 % gsort MR RZAra2HE, K gsort W CAIEHADAA R %
fEaeh T o HAHRI AR Z5 A A8 e SOR BB gt gsort, ] LU St ) &

T AR AR H O g 1R S B A %4 R B AR R ) gsort BHARME AR, PR ix gt
WAL T A T HAL I, 2488 B asar 2ATIE I - £ fixed-reg Ht
SR T o IXPME LT SEbr B AT B ILYEACRS oI — AN AR T A A A

—NRECE AT REE AN R AT AR A R BN, BN BEAE AN DRAE RN S 1% AR ) 1
LN A R ECR L, PROA X T BEAN PR A FH R BOR [P i EE $R B M. PRk, 35—
ARET R BATH T A R A7 8405, VE AR BN IR R 00h 20 b PR A7 AT
52 )8 T IL U F R £ A

FE R Longimp Bk B R4 R -4 R BT setjmp M.

P 4 J) B A7 20 7 1 IR S B A R BT A R EOE SCZ T an X R s AR s 0E X2 )5,
ATAE A N] HERE A B HT ) R O T A i

R TR EARAYIE, B AT HAT SCIEANRE D — DB AR s TR AR

2342 R E G

AJ RLIE ik LR VA — N [ 25 A7 i 8 SRR 2 A AR B

register int *foo asm ("w8");

Hrp, ws R4 MZiEEIX 5w 4R 574 2 B EAH R, (RS
TJRAA R, X N % AR — A R o

JE SOX P ZFAE RS AR B T A7 A5 I, I i e A2 S IR, oAt R ag AT mT 4
X EFArds . MTHIX—Thae, I REAE g PR L B HUny T FH 27 A7 88 Kb

T IE T AN B ORAIE i 1 A2 ) AR U 200 X — AR S A7 TR Fi e M Z A7 s h e ANmT LA
7E asm BRI, iS04 B g, IHMoe e B 25 XA E R,

J P8 R A7 s A R AN I G0 BC w0 0 Ry i A s AR R ) 5 R W] AR . 72
IR

DS51284H_CN i 28 it
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2.3.5 2

PR SCRE BRI . BATTT DU G  complex K AR ST HORIVE A1
REH

fll,  complex  float x; X x ASZHSRIE MR SR N2 it

__complex _ short int y; &X y MSSFBAEAASE short int B,

LEE NIRRT &, THES <17 8 Y97 (EZ—, P EAE
M) o i, 2.5fiJ& complex  float A, 3i /& complex  int !
fy o X U AR, AR AT AT LI e e 5 S BRI SR T 1A T A 52 441
BRMBE AT S exp WEH, 5 real  exp. R, A imag  KiEW
HET .

___complex  float z;
float r;

float 1i;

r = __real z;

i = __imag__ z;

LN EEOMEE AT~ I, BT R .

G e T LR ARSR I i 77 s i B H A s A o, L 4 ml DUKE S0y e 3 25 A7 s s
TR R B BE B HER T, 2 R8RS SOV R s XA AR AR IT i 70 S, BTEA
O P A AU AR AR 1) S A S R IR Dy P AN BT IR AR SR R AR B i R SR R AR AL 2

foo, MAWMERLREMHN foosreal Ml fooSimag.

236  WFEA

N SRS N | long int PR R B2, SR80, § long long
int, MXT AR, /] unsigned long long int. AJPLEIIZEEER BN
Jigd LL 3% long long int RAMHERH &, FERHE EAINES UL 452
unsigned long long int FRAYREAIE &,

A AR AR S PGS ] JEA A A AR A X 28, IR SR A RN s Rl 7 32
AT RIS FE TP IBORARRE IR, R, IR e A Bk SRS AT AN IO A S 1
X EE AN TR AR 1 3 S Al FH 2 s 1 2 F) AR O e B

2.3.7 H typeof 5| HIEH

I ARIE AN Iy — Bl A typeof KRBT . MHIXA KRBT HIELS
sizeof ML, (HRHEEMEE X FRUTH typedef & XA,
?W‘jﬁjjﬂi;’:j typeof WS MHFRIAXEEMLHIEA., LU A HZRIE A 1)
typeof (x[0] (1))

XA x AR PR R, FIR B2 R R pR BB S A

DL A A 2R B 4448 S 500 48 5«

typeof (int *)
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K, R PEAERE M int BIFRE .
WS MU ANSI C BEprh I A 20 ke tte, 2 typeof 1A
Tl typeof.
typeof Zifnl T o[ /] typedef S MIATATH T o Bl hn, w] LAFE 7S BH R 58 1 8 10 5
ferh, B sizeof BL typeof MINEMIHIE.
o H x famPRA A yv.
typeof (*x) vy;
o By B AR E ) B -
typeof (*x) yl[4];
o Ry AR N F R FRET A
typeof (typeof (char *)[4]) vy:
BT W R LS C .
char *y[4];
N TSR typeof IS X, VLA AREHIE, BATHU T EN S E:
#define pointer(T) typeof (T *)
#define array (T, N) typeof (T [N])

IRAE P B ] DL A s
array (pointer (char), 4) vy;

XK, array (pointer (char), 4) £ char FIPUANFREFIEAHL,

24 EBEAER
AR 250 ANSI C 540 8T 15 C 2 IMIERIZE . A2 NRIEA GCC 2l
(348, AT IO N AL TARE GCC SeRY, 48T GCC th 16 {74 2 484 11
S RS SR HEA
o KRR
o EEERAER AR RA R,

+ case i [

241 KirSEANE

MBI HESEAT “ss” PAFELARE (BASRED e XHbs 5 rHhk. Er)
KMy void *o RAMENF R, FFalAERXFNIR 5 A R AT 5 A X AME .
o n:

void *ptr;

ptr = &&foo;
NAERTIX A, 5 E BB B . XML TS goto i) goto *exp; KM B
goto *ptr;

A void * RBEMTRIEA.
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XL R — N H g2 TR A AR Bk 2 R i s 4
static void *array[] = { &&foo, &&bar, &&hack };
SR nT LI i 3R 5 R R bR 5

goto *arrayl[i];

H: KIFAKA N R EITEE  (C P EH RGO . I
AR EBA RN E S switch BAIRREL.  switch AT, LEAIEL .

B0 9340 AR A AR AR R R Fof o PR B8 B O 5 T 1
SRR P TP

BCRIHUBI T AE AL, TR BARBR SO A o SV R L PB4
Bl BUBEARSUIC, B HBRH T2 o6 SO AL

242 ARBIEHIFFREX

FATFIE I P R ROT AR s . RS MRAESCIEE, ERME R SR
I -

SN PP S VW

X ? 1y

IR x AR, RIEXFEHE x B &0, Hte y iME.
XA e A T

X ?x 1y

FERXAME RG] 5, AP A EOF AR A e 298 — MR B e 2 )
REAFAE CWRE R —NESHEO BUERIN, s R 2 AR A . AR
SRR P AR R I PIIR . AIE P I B T v R i, A 2 A
A EH ST AR AN S S

243  case jiff

ATLAIN N ERRAS case by PR — AMELLH G -

case low ... high:

X5 &A case br T IE S HMFIRER,  BEDNECT XN Tow B high 4
A EEHE .

X—ThREAS T ASCI RS RS il H -

case 'A' ... 'Z':

VR 76 PUABE N, AR T R SLARBT B I b
‘5:

case 1 ... 5:

MANEXAEE .

case 1...5:
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16 {7 C gwiEas Hl 65

25 REZAER
ARATIHE T ANSI C FIZi T2 1 C 2 a2k X 2 5] .
2.5.1 —HHREE
W7 Ob 8% OB ffy— i —#EhI%s (BF “0” BIRFHR “b” 8 “B”) Mk it
e HEEIECE Y 07 R ‘17 Ak Biltn, REEIECT 255 A ik
7~ 4 0b11111111.
GHAbF R B, R E AT LR “u” B “U” hESRIR e N RS
L, BRI R LD RE 17 B LY MRS, JRE N K, Kk, 54
U7 EE CLL” FRRT R i
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HF PIC24 MCU 1
dsPIC® DSC ) MPLAB®

MICROCHIP C ks P ism

3% B ATH g IES

3.2

3.3

ERNE

ik

AR B PRk Ay A 4748 B B T PIC24 MCU #i1 dsPIC® DSC ) MPLAB C 4iitse  (J5
MPLAB C30) . % T-7& MPLAB IDE th i F 4 i 2215 B, i %1 (dsPIC® 55 T A
AlT) (DS70094C_CN) .

KEA LT N

. Wi

o XfFr B LE

. JET

o« EARE

Wi CEA

o I A AT G P AN SO
o ML AT AT AT
o HAERRTS

iR ENFLT (pic30-gec) A C R GiE =M J B SOt AT e I g i .
K2 B P St SATIE TN T- GCC L EAE M BT A eI S @ 1. WU D HUR L1 1%
S S 11

G PSR A AT I AT R F

pic30-gcc [options] files

ey S AT AT SR 4 5 T 16 frdnikse, HIHIT PIC24 MCU fi dsPIC®
DSC [ MPLAB C %i %42, Fl-T- dsPIC® DSC ] MPLAB C 444 F1 i T
PIC24 MCU [f] MPLAB C %542,

TE3R 3.5 7 “IBI” vhoek al HIRILE AT T Hidk

Ve AT R A B KN |

Bihn, e AT g I gm AN EER: C YRS hello.c, AR HAT SCAF:
hello.exe,

pic30-gcc -o hello.exe hello.c
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3.4 XMaELARE
G PRI R WU RSO I 4, SO A X 53 D

% 341: X4
¥ R4 X
file.c DAZRTIALER ) C Y5 SCA.
file.h SKSCHE ORW AT g R B o
file.di AN TR B 5 SCRE
file.o H b S
file.p Wi FE S I RiE & S
file.s N AN P
file.S DAZBTIAL B Y G A
Jofth B A A B R I A

R es ROt TF 2 g B IIE T, IR X 0 KNS .
« &%} dsPIC DSC #4535 3
o P H SR T

o PEH CiE S Rk

o Al BRSSP R T

o i

o PRI AL (13 T

o PRBITIUAL BRGS0 E TR

o Gk I

o BERRIETN

o HFIRIE

o ARG A 5 I TN
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3.51 4%t dsPIC DSC 334k
KRBTSR, R 461 T
% 3-2 %t dsPIC® DSC 2844 3% TR

IR EX
-mconst-in-code |¥HEAFIAE auto_psv ZE[H] H . Gui ek PSV & H U ) ixX 2645
2. GXERBRARE.)
-mconst-in-data | W& EATBENEIR AT

-merrata= BEIEITE BE45 o M ERAA B AR v J7 % (errata workaround) , 1 id #x
idf[,idj* W 1d WARENF A, SHTFEMECHSFETRATE, 1ist

(9 id BB AT SRR bR U LU RO i R A W ik . a1

(1 1 a R RE T AT H SO ) B R AR A 5 5

-mlarge-code AEFIRACR BRG0S0 FH o KO Jo o 800 A 2 Jed e SO AR
PRI

o
BEPEXAVEINNT, KT 32K AR EUE A SRR, IXFE
BUCgmiT A8, BN BRSO SR T SR S Rk T X
-mlarge-data A FHORARIE AR I G i3 . ANBUE B s RSN S A .
-mcpu= BRI E RS H AR BEAS ID CH AR 7L T HA9TE, & HFrkb
target 28 ID 15 BRI AT In 28 IBERE S ) o IX /NI 256 S e 3l e S )
BreAm, B2 E RS NE 3T “MeENERL” - iHEAGFRE
RATRAS B 7 (1) Readme.htm SO 3R 3T H 52 H bR a3 Hr) e 485155 .

HAThET

2 Full
f@::;iw -mpa(l) (B R B o TSR P AT PR
o -mpa=n(") AV RS S n % WH K0, AR WHnh
| (O} 1, V%, WRRE B, DR R RS AT LSO TR

Wk nh 2, KRGS WeEd, SR aEE TR
FRFE T LU SR R . X RERA n B, RERMKIESE

e
_ SRR FE N T KRR S (R B A1 .

T é;“,,“,im -mno-pa( RAVE R AL

@) CREBRARE. )

w1 REMREERAES NI B B o X I RE BT I R T A2 A SRR R
RBSFPE, FFAFE] A AT X SRR B FA e m T LA
IBATINERE, AT LD MRS B . SR —mpa S PERIREE AT REAE AU TR
{81 COFF H s kIS, AR AL XA LI
RN G L IR S e, — NSRRI BL 1K BN IR T .
AL RE R ALBT B, AT IR AR SRR TAT R HLAS AR & o ANREEH 2L
SIS EER A, Bl TE S (BUhIRS . EMEE I . S RE s
B B R, S e SCPE IR A
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£ 3-2; 4t dsPIC® DSC SRR (8

I

X

-mno-isr-warn

BN R WRTE ST E] I P I R T interrupt
ST P LTI AT B

-momf=omf

PRGBS HIK) OMF - CHARKEHUR O o omf BWLHIAT AT LN T 412

coff /LM COFF FAR M. CRABMARE.)
elf B ELF HbfCHE
ELF H b e 19884 28 DWARF 2.0,

-msmall-code

AP /M CHEAR R G i B0 U P R A R P e Ky 32K 7y . (X

-msmall-data

RN . B BT B AR R AN AR B AL T e 76k 25 )
1% 8 KB Mk, GXRERAERE. )

-msmall-scalar

5 -msmall-data L, AN P2 R E S FR 2 RANTFR 2407 T34
A7 27 A 4G 8 KB Hiudlk. GXRERIARE. )

-mtext=name

B -mtext=name ¥ XA (FEPARIL) fFIHEIH N name MIBLH, 1
AIEBRIAK . text B, LS5 PILREER K.

-msmart-io
[=01112]

ZAE T XL IE Y print £ fl scanf BB, DARIXADEREL “f7
v ek R/ R AT RS 0T JETR S A A B
JAE AR EER L . —msmart-1io=0 $28 1 FIX /NI,
1M -msmart-io=2 ¥ gmiEas F i A A8 2 R A NS 20 s 200
o BRIANEMT -msmart-io=1, B GERUE R BIBH .

w1 REEREEAES NI B B o X I RE BT i I R T A2 A SRR R

(NETE2 I

FHAFTBE] A D IARBDIX o RN I BOF A S e I L A i)

IBATINERE, AT LD MRS B . SR —mpa S PERREE T REAE AU TR

{ii [} COFF
pU e e

FUbRR U BRI, ANHERR A X AN I
PRGSO, — NS g PR BL. IXANE BN I T .

HAERE R BT B, AT IR AR SRR TAT R HLAS AR & o ANREEH 2L

AR B
B R

L5, BULgw RS (BUhIRS . BRSSO, md R

> SRR SCPE A R

DS51284H_CN i 36 it
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L A AT A

3.5.2 I HRERE I
T A T g 2 2 R A B A S,

% 3-3: i H R A 42 3% T
BRI & X

-c IR BRI SO, EAEEE: . BOARSCY JRAAN Lo,

-E TENA I R 5, BNER BT PEds 2 s k. BNt SCfF4
stdouto

-0 file P AE £il1e s

-S EIEHmwEZ R, MWL gRas 2 mris . Bm s Sy R4y
«So

-V TEG BE RSB BT BN AT R 2

-% ATF - x IR s NG S

-x language

H R A S B ETE T (AR IR PR AR 2 5 4
EREOAMTES) « ERMESUEH THEER T A -x SIL i
BN G SR R E:

c c-header cpp-output

assembler assembler-with-cpp

—X none
KUPrAESIRE, BSOSO R B, R e 75—
A —x I, XAEBNELTE . Fla:

pic30-gcc -x assembler foo.asm bar.asm -x none
main.c mabonga.s

W -x none W, gmiapEoe g A\ ST AT gRE S
--help FTEN AT AT IE DA IR
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3.53 =l CES HIEMR
I IRTIE IS S A R ) C 1 F HIRPE
% 3-4: C BB HHIETR
HR X
-ansi SiHE CHAGZRR) Fiti ANSIbEl) C R

—aux-info filename

XFTAERIPE ST A AT/ B8 R, RSSO
BREL, B th R SO AR AL S . BR T C, XA IR
FESCADTE 5 PO RIS . BR T RIS, SCPRAETERE R
TR IR GEOCIERIAT) , AR ILE R 1,
JERE, SRR (FEAT S AR SR I 2 — AT
o1 NPT, o AURIHRD , AR AR
X (FERBE IR, 23 nIH C Ae AR o nAUE e
HoE 3 AEREE 2 Ja TR, 05t keR TS
%y JA XSS

-ffreestanding FRUA BEAEM IR AT o IXEHE —fno-builtin ik
e 7RSI AT AN AETERREEE, TR A LTE
RPN . B S W6t OS WA%. 1X
L5 —fno-hosted Zfr.

—-fno-asm ANiHA] asm. inline B typeof KT, KILACHL T LL

B RN, LB asm

inline Ml typeof . -ansi &iF -fno-asm.

-fno-builtin
—-fno-builtin-function

RWBAREL  builtin fEANAITAIA EE A,

-fsigned-char

i char RARRNHTS,
WE. )

% signed char. (X

-fsigned-bitfields
-funsigned-bitfields
-fno-signed-bitfields
-fno-unsigned-bitfields

WER A ARAHH signed Bl unsigned, XLLIEIAIK
FERIRL R A/ IE R TR T 1. BOATEOL R, XFERIA7
HARARSH, BRAMEH -traditional, EAFAIHELE
TAT 5.

-funsigned-char

i char BB RIS, Biff usigned char.

-fwritable-strings

B BRI S IR B, AN A R oA E—
1] o
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3.54

B SR RIETR

B EWE R, e ARA TR . (HA R ERG, B RA] BEAE AR R
A DMEHI A —w ISk AR TR SR VP 205 € &, B, A -wimplicit #RKT

(SERWaRE LR S
i o =

BEFRIX LR S (18 A SR TR AT LA BA ~wno= TSk KRR OB 2R S M

B, W -wno-implicite AATHHRFI TIXPIMIEA ARl XAFHERHA

=2 NNIUB

T T PR T2 o P 7 A 0 RO MR

& 3-5:

-WALL B& %S | iR

b

TEX

-fsyntax-only

R B AR TR, BRI SPAEAT T4 .

-pedantic

B R ANSI C ZERIITATE s HRLEr A AR L9 e
EAL TR

-pedantic-errors

BT -pedantic, HIERBERMALEL,

-w FAEPTHESHE .
-Wall FEREASR F SN P —w I, RHAERER T2 AN

AR, KRR LR (BB BRI
BT, B S %k

HD kLG

-Wchar-subscripts

WEREAL T hs HAT char KRB,

—Wcomment
-Wcomments

MERITIRFT S/ HBE /* RS, SRR HAT 1B
/)RR E

-Wdiv-by-zero

BRI IR LA O Ut o A% xS R T A
-Wno-div-by-zero. ¥ZMEFRLL 0 ALt e ml LA
RIS R NaN [ —R 538078 GXEBIAGOL. D

~Werror-implicit-
function-declaration

PR HCLE 75 T R A PR 4t R

-Wformat KX printf Ml scant SFFREMIAA, MHIRTIRELSHW
KA 5 1RE s X 5F R AR
-Wimplicit ZMFRIINE € -Wimplicit-int fl

-Wimplicit-function-declarationo

-Wimplicit-function-
declaration

BR R 7 W) BB AE PT R  H 7

-Wimplicit-int

D R A $ 7 A

-Wmain

P =
IS main WSS ) U4y
BERZ )RR AL

main NiZiE—MEA N
‘BIRM int, HHEIEMEAK 0. 28313

-Wmissing-braces

R — A IREE BB MR G S A E S . R
7, a ARG S A, T b BTG IR .
int af2][2] = { O, 1, 2, 3 };

int bl2][2) = { { O, 1}, {2, 3} };

© 2008 Microchip Technology Inc.
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% 3-5; -WALL R&HEE [ HRE (8
TR &
-Wmultichar FHZ FZ/F 1 character ¥ BNES . JWH HIUXEER Y &

-Wno-multichar

R TN R. BT IR RS W, AR
BT RIS . T2 T 2 54F character
AL

char

xx (void)

{

return('xx"');

}

-Wparentheses

FERLLE BRSO AN A 5 N, e S BT 3
AT AR, B IS AT R E IS SO e A S IR I

-Wreturn-type

5 57 YO B LRI int WA R
PR RIALE void, IARIEREIER return
AR B E L

-Wsequence-point

HH T C FRUE A (G S 7 3 B RS o A 2 i
U R H A

C brifesE LT C R TP AR I 5 5 ik SR BT, I
J AR S AT W R . AR 2 BT AT
R AP 5 2 JF PAT IR 5 o IREEE— AR IEL O
BN KMEIER ) kB2 )G, g —NE
HEF (&&. ||v ?:8%, (GE%) BHEF KMEz/mE, A
PRECHT  ((HAEX H S BRI R R 3 8 H BR A Rk R E R
DL e A i e Ar e BR T AR s 4, R
$R e RIE W FRIE RN . BT X L8 A e T
JRFRI Y, T ME AR, B, WE—ANRIE
KPR HATHARE, e &AM S, mEEEE
PRECR G . (B2, WRER RS e R ER.
WA TR AR 2 18], X G B A T i AR R, $E
T IX — SRR P A A CARvEE, “4FL
AN SR MG 2 8], SR TSR R 2 R RE
e FIE R T—Re H, BT —AMEE R LU
PR 7 SRR SO S ), AT e SR A 45
R SE AT TG

HA R RN RYE: a = at+;,

aln] = bln++]; Kali++] = i;. XMETAGEZHE
ST IR O, R AT AESS AR B IR 45 L, HIE AR
TURE o I 2R e U, X AN IR TR 1R AT R
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£ 3-5: -WALL B35S | BRIET (8
BT EX
—Wswitch Y switch BRJHPA— MR ERG], I HIXAH2E

I—ANERZ AN T /> case IR V445 . (CBRIAbR S (K7
AR IEXANE L ) I IXAE TN, A2 2 A
case W5 e gIEEEE,

-Wsystem-headers

HEIRF RGBS MRS 5 R . RS
R H AR N, UAEE U EAIAST BAE ) ),
S fifi g 13 2% 0 ey L1 P T 2 o Al P XA A A TR IS 40
G R KT RGSL SR, G ER AR —F.
B2, RN -Wwall SiZEm—i& 8 H A0 R 883k U
RIS pragma Ph$e4 K A, X, 2R

-Wunknown-pragmaso.

-Wtrigraphs ER| =R A N B (BOEERE T =T R4S .
~Wuninitialized A8 8 AR B AT SE R LA ARG IR et o

R TR SR VFLAIN A4 B, DU BT Z AT
I A S A LA S

BRI HO G 5 A7 A I A AR I e . Rk, 6 A
W volatile (M4, s2ACE bR ST, B KA
e, 2, 4708 FAR R AL AR AR T4
By BRIl MMEENIEA A, A AR

R, MR IUEH T ME M AR A 5 A ifl
A, AL RS, DO S PATEET, XA
WL PR T R -

-Wunknown-pragmas

BRI TCIE BN #pragma PATESIN A HVE L
DORAL XA, L0 RGeSk SCAF AR RI pragma D
AR S . W AR I Rl i AT IE I ~wall KAE
fiE, TEOUHANEIXHE T .

-Wunused

R T A AR R, R R 55 B R static
ENRE XIS, B TS ERME R, 24— 0
gl AR BN, RS, BRI
BSHWEL, WA 5% -w Al -Wunused.

o 1) A 48 3Rk TR A W] DLIBE A 28 1 SRk X s 15 . [
FEL, unused EMEn] USRS R 0D . SHRR5 1

s =N
.

-Wunused-function

fY T static RBUHBA & XERET, si— AR EX
static AR I, A HEL,

-Wunused-label

P T — AR R AR AR A 7 e 4y, AR iR st ]
LLE ] unused JBYE (B 2.31 77 “BETBHE
,ﬁ» ),

© 2008 Microchip Technology Inc.
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% 3-5: -WALL B8 RS R (4
HETH EX
“Wunused-parameter S R HOIEAT T A OHEAR AR, AR, Ak
iXFpEd ) fF ] unused JE@ Tt (W 2.34 Y “BERE
REH”) .
-Wunused-variable 24506} R AR B AR R Y static AR R T TR IR AR A

I, Ay, ZARIRXMES, (] unused J&fE (S
#2317 “HETERENE") .

~Wunused-value A4 RR B AU AN A o o AR R IXR
LUK A AR void .

R ~wall B —w GBI AT T E A AN ST, EAT
I ox Ay A A N RS I o FLARAE S LG DU L6 20 R i S F) T V0 5
AR AT BT SRR VR RAB AR AR 1 X s 1y

DS51284H_CN % 42 TT © 2008 Microchip Technology Inc.
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% 3-6: -WALL AR &% | 4R I% 0
HETH j=9'4
-W 9 LU S AN v S

- EZERANTETRESPN longmp FIVHHMHAE, XLk
EENAEAI PE A S I g SR setimp
PWH, MASIIERKEMEEH longimp, {55 4PREF
o] AAEACHS P AT 3 7 A A longimp. Kk, BiAf 245z
R AT ) @ AT g A4, RO SRR EARETE Sk
A7 Llongimp.

o PRFTLUEAN return value; Mlreturn; iBH . BREUARSS
RIS AL AT AR PHE K E AN return; .

o RIGABHBFETRIEAXWZEMEARER. AT 20X
P, AR RIE X 2B RS o void. it
FKixX x1i, 31 B/ E, MEREX <[ (void)i,j1 A
N

« H<Bi<=$EMHSMHEYS o LK.

o HILTE x<=y<=z ZFEIA%ER; XENTF
(x<=y 2 1 : 0) <= z, XIEWEECEERRIOAFIFER
AT,

o fHERBVBEMFTW static EH WA TBHESRETIN, HRYE
FrdE, XFHVEBSER T .

o WIMIAIRE T -Wall B -Wunused, <=HILIETRHHAD
R,

o RE RSO TR SEN, A SEA TR 5
SPFEANEME R, (ERIEETRE T
-Wno-sign-compare Mifi, BIASFE4ELE, )

o BERVIGE TS A% Fln, TR b TEYHEL
x.h W TS o .
struct s { int £, g; };
struct t { struct s h; int i; };
struct t x = { 1, 2, 3 };

o RERVIA T EBAVIGBITA B, B, Tt
T x.h SRR T 7 A
struct s { int £, g, h; };
struct s x = { 3, 4 };

-Waggregate-return

S8 B T 3 P 45 ) R £ PR A A s A0 7 2R

-Wbad-function-cast

204 o B T DR g o R DT SR B I A e fildn, dp R
int foof () BRI * FaE R,

-Wcast-align

SRR AR BRI, A b 5 20 e PR 2 T B = 2
o B, WERKE char * SR int * 7 EES.

-Wcast-qual

N FRE AT IR R R R A e, N H BRI D pa T R e I
et i, ¥ const char * BRI I 1)
char * @t~
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% 3-6: -WALL ARE & HES [ HiRER (5
TR X

-Wconversion R AR S AN SH R 3 58 R AN, R
WA X ALFE S A TR BB R 7, SR R S S AT
SECTE I, 5B PRI AE R B R AR .
AR P EE I R RR R o AT R B R 5 .
W, R x ALEFFTHRA, BE x = -1 HrEEs, B2 B
USRI, 40 (unsigned) -1, AaprAEEd,

-Werror @iﬁ?ﬁﬁégﬁﬁ%ﬁﬁo

-Winline —AREEFEHANES, BdEE T -finline-functions ik

T, R e BN RER N I, H AEE

-Wlarger-than-Ilen

X T KT Ten FATHIN GNP B .

-Wlong-long
-Wno-long-long

i long long MK HEL, XARIANKE. ik EEL
WE, [/ -Wno-long-long. NV 4ffH -pedantic Frii
B, A #REdridi -Wwlong-long Al -Wno-long-longo.

-Wmissing-declara-
tions

DR A E >4 o R B AT S HEdE AT P Wi A
B e SOAS S M T )50, B A M AR R B e P T E .

-Wmissing-
format-attribute

WAL T -Wformat, TR format JEYEMREB &r=4
et . WERIXLER BN TTIRE format JBIEMIREL, AZDOR
€ format JEMEMIRE. WRAMERE -Wformat, X—IELIA
HAEH .

-Wmissing-noreturn

WFTFRE noreturn JEVEMBRE™ 4215, XL R BN LT HR
EIX— BN, AR CTE T —BrRi. FTRAK
IXEE PR N TNy, SEBR B, ERIN noreturn EYEZ BTHA
BRI AN ATRES S AU AR A AR R

-Wmissing-prototypes

U SR 4 ey o B R SCZ FTREAT SE P W R e R e o B E S
A GRAE T IRt e AN . GEANIEIR] A AN E
SICA A IR 42 JR BRI )

-Wnested-externs

WRAER BN TBIBR] T extern I, KHZE,

-Wno-deprecated-

ABXFH ML deprecated JEMEIRE A deprecated 17554

declarations AR-E RN A
-Wpadded RGPS TR, NN THFEWN—NTER,

AN T RFHHEA G R, H I .

-Wpointer-arith

X5 R ECR I void KA RIMAT MR A . Ty
B void * FREFANIR I B BURIFRET TG, PR as i I 2E28 YK
KRB 1.

-Wredundant-decls

WA —AE RN 2 08 W] AR TS 5 Mk s, BIAE2

NP AT R H AT SR

-Wshadow

AR AR B AR AR A .
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% 3-6: -WALL ARSI E | HREN (5

IR

X

-Wsign-compare
-Wno-sign-compare

ML ﬁ%ﬁ%u%ﬁ%‘ﬁﬁ, KA SN TS 1H,
B EANER S RIS A . IXANVE TR -w R AR RE
FRAT -w AR W/T\zjtf?lé/\:. i AL

-W -Wno-sign-compare.

-Wstrict-prototypes

D SRS A bR B 52 SO WA 1 0 2 R I 5 H e o
Chn R o B0 S R R E B S BRI 1, U Se VeI
R HOE ARV E T

-Wtraditional

ﬁﬂ%%‘fhmlzéﬂ’]?ﬂ?%{ C Ml ANSI C HHEA, FrAssss,
SHBIAE AT TR R R fEfkg Ch, X%
74%13514&*5‘4&’%& {ALE ANSI C 12 & 1 —# 55
o fE—AY B external (IEREL, FEHEE IS HEAE
« switch i&1)15 Long A EAEEL.
o AEERASREE HE IR — NS R AR . RS C et
AL X FE LGN .

-Wundef

DIRAE #4 £ Dy o AR SR PSR & 7 AR

-Wunreachable-code

U SR P A I B G RE AGAN2AAT B W B o B AE
ﬁ’khfn/ﬂT SR AT I — B RER AT 21, IXANIE Tt

REP7 /R, DURAE MR ] AT AN 2 ARG I 2o ]
ﬁﬂ PRHCE A IERIN B 51 T E R ) A pR B — S IS DL
ZATPATAE.

-Wwrite-strings

Hﬂﬁqg BFRMY const char[length] I, WG AFFFH

W HE S ] — N ER R char * fREF &4y, X
%ﬁﬂ"ﬁuﬁéﬁﬁﬁﬁﬁﬁﬁ@E?ﬁ%ﬁiﬂ@ﬁﬁ%, AR 5 B
AEAHEH const IAEH/NOIIFTIR . BN, XEA%s
B, XA -Wall AT AATRIX LS (1 R A

© 2008 Microchip Technology Inc.

DS51284H_CN 3 45 71




16 {7 C gwiEas Hl 65

3.55 PE R T

NS T L TR T

£ 3-7: PERIE TR

I X

-9 PR
PP SCREFIINAE ] —g A1 -0, BElbm] DL AL ROARAS . I3
AT )k A I AT RE P 2R 57 A R
o JCLCFE AR R BEARAANAEAE 5
o PEIAURE AT RERE T R S
o JCLETEA)ATRE th TSR R A5 R e O 2R A HAE T AT
o FREEEA) AT AE T R IAEAN R A 5 AT
RAI, UEWTE R AT LR e Rt (. IXAE DAL T REA 6
MFE P AT B

-Q G PR AT EVE ARG R AR SR, JFAESE RINT BN S0 T il

iEM LG .

-save-temps

AR A A SCAF o B A B SO BCAE 2w H e, AR R Y ST
wmAeNl. Bk, H “-c -save-temps” %Wi¥ “foo.c” Kk
T TR SCA:

foo.i’ CTRALBESCA)

‘foo.p’ (P FE S i 5 )
‘foo.s’ GLgwiE & )

‘foo.0’ CHFR3LIP)

3.5.6  EHULAHIEETR
A T L TR G A AL B T
& 3-8: —RRALIET

iy ]

X

-00

AEAL CXRBANBE) -

ANFRGE -0 JEIR, S AR 1K) H AR A AR A, A ik A
WS R . AR WURAE TR A P T R R
s ARJE T LA AR — AN AR SR — AT (0B R A e o el o
ORI 7] R P AT AT ARG ), 75 21405 82 S QRS 5 21 1) 2
R
G DUR SN register AR RN A AT .

-0
-01

el DAL PETT R S 2 N E], oW TRORI R EL, @
S Y 2 A A T

g -0 I, G 13 Ak P el AR S I i R A T I T
R -0 HEIINT, YmiFdsIFa -fthread-jumps
-fdefer-pop, JFJFJH —fomit-frame-pointer,

DS51284H_CN 4 46 17T

© 2008 Microchip Technology Inc.




L A AT A

o)

Only

A e

" Only

T

T

-

o=

% 3-8: —RARATE T (4R)
HETR X

-02 PATEZ ML ik L T-HATITA RO, AT
(o) R B RS . —02 SR TIE RE KR IR IA T
(-funroll-loops) . PRAELANEL
(-finline-functions) A" ZMAL
(-fstrict-aliasing) ZAMOITH R, XAETUE
e B A7 2 A FE S (-fforce-mem) S WiFE4HHER
(-fomit-frame-pointer) . 5 -0 Lk, XANIETIE N T
YmiEry ), A3 S T A RRARAL I fE

-03 PATIRZ . -03 FFIRITE -02 R MILIL I 8 Ik
Bk,

-Os MAARIG R —0s flifig— A IARAL RS T -o02 i

o IR PRAT T MRS R S AL -

T T R T R Lt . —02 JETIUE HIX LA BR - funroll-1oops.
-funroll-all-loops Ml -fstrict-aliasing AMAFTH AL

CEDMAEIR, SF AT <P OALRT, AT B0 R I T

* 3-9:

e 52 FOPL AL LB I

IR

X

-falign-functions
-falign-functions=n

B BRETE SN2 — KT n 92 IR, mEP0d n T
e A%, -falign-functions=32 KpREFFEIF—4
32 TR, {HE -falign-functions=24 {NAE ] LAE L
B &8N T 23 P RERTSF RN — AN 32 AT A E L
N, AHERERT BT A 32 AL
-fno-align-functions Ml -falign-functions=1 J&%%
Wity LW R B S 55

TEGAA 4 n R 2 OGRS, A SCRRXAMRE; Bt n 2w b
AR WRAFRE n, WA LA PoE IEA R

-falign-labels
-falign-labels=n

BT 4y 3 B FRHBEEXT 55 B 2 (RS, 1%
-falign-functions —#f, IEBkd n T4, XAIELA] RE
BTN, PR 4 DS I i R 20k 4y 32 H
FrHby, B AU N S A .

IR -falign-loops B -falign-jumps A, FFHKTF
EAME, WAE A EATHME.

WERATRE n, WMEAH Las o BRI E, RATHER 1,
R F

-falign-loops
-falign-loops=n

FEPEI N T3 2 ML S, 1% -falign-functions —
FE, ZBhid n 5. ARMEIARPIITIFZ R, NMAMEHAT
HIATAT 25 354

WARAIRE n, WHEH BYLZEPUE I BOAR A

-fcaller-saves

M 3 A B R T e A AR R R ORGP AN R A A s, Al RE
B3 e 21 2 4 bR B0 TR (K 25 A7 dsvh o IR e gk
JEE G AR I A AT IR 20 B o

© 2008 Microchip Technology Inc.
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o)

Only

o)
Oy

T

Ot
Oy

& 3-9:

e ARALRE IR (42)

HET

X

—-fcse-follow-jumps

TEN S RRIL BT, AR A AR AAS B IL B 1 H AR
HuhEi, Sk TR S . B, 4 CSE MBF| 4 A else
TR A F A, AR RN, CSE H5ERBEBEE: .

—-fcse-skip-blocks

X5 -fecse-follow-jumps KL, {BAF CSE HREEAR It 41+
Bt He ki . 4 CSE 2| — MK else THIMIMIHE i £ i
)i}, -fcse-skip-blocks i CSE A if wija ki .

-fexpensive-
optimizations

PATVF 2 IRAE 1 R U AL -

-ffunction-sections
-fdata-sections

R REAS R B A I TRt SRR I A B, R R
BI04 wR s it SR I B A

DAL I LR AT ] 2 (R A I, A IS RE . 478
IXECILIGUN, YL e AR R 4% vl REZE AR K H A SO R AT AT 34
AT3CrE, HOgRERE .

-fgcse PATE R AL FRIERNERR . XA RN BAT S R a2 ik
.

-fgcse-1m {fifE -fgcse-1m W, &F/AFRIEAMGAEE NG
B ) FEP AR ek X SRVPIS AL e gl A7 e B I
IR R EIR A R, DURAE IS/ 4

-fgcse-sm MAFRE - fgcse-sm i, BN TFREXNRGEITHER

Bo XARERAERER HEHA . 2R IXANIEIY -fgcse-1m —
AL A5 2R 1 A7 A P ST A AT O D I A i (1% 280
ANPEI 5 A7 o

-fmove-all-movables

SRR AR N T AS AT AR A R A

-fno-defer-pop

BER PRI N, SR AE BRI [PIINtof t p B 24 G
BRI SR VE LA B B0 ] I Z BRI R, IR 2
B R HERR

-fno-peephole
—-fno-peephole?2

2 THLES 3L (peephole) 4k, BiALILIL A4
YRRt FE P AR . —fno-peephole ZEILXFHL 48 AT
WAL, T -fno-peephole?2 RS R 1 R i
AL E LA, B[R A X AN IE I

-foptimize-
register-move
-fregmove

B FEHAC move f54 M I E A7 s T, JHAE ) HAR R 5 dig
A B ERAEBOR G N ORI 1) 7 A7 2
-fregmove Ml ~-foptimize-register-moves s&AHEFIL

.
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(o)

Only

.Y/ - Full
73 ) Version

\, s Only

(o)

Only

= ) Full
@) er

T

& 3-9:

e ARALRE IR (42)

HET

X

—-freduce-all-givs

SEAEIA P P — U g8 AR B AR L .
XL IGUA] BE A R B 22 AR s LA RAEAR R X
P PRACHS TR 45 A o

-frename-registers

P A P 25 A7 0 o AR 7 A7 s oK G 28 2 4K
A RBAR A o SRR DA T4 VF 2 27 A7 #s (1 AR B4 LU AAT
o ARG BEAE A ICTR AT, IR AR ROREAN 2 A9 75 [ 5 14
WA .

loop

-frerun-cse-after-

FEPITIEAA 5, FPrIaqT A3 7RI B

—-frerun-loop-opt

BAT PRI PTIX -

-fschedule-insns

WEHEA TR, LI dsPIC® DSC %5 - )5 - i
(Read-After-Write) 15l (151521 (dsPIC30F %751
FZTF ) (DS70046E_CN) > . —fkm#dabEfe, MAL L
ALK,

-fschedule-insns2

KT -fschedule-insns, HERIEDAT A4 005 T
PAT— RGP

—-fstrength-reduce

PAT AR A 5 FEAT B BRI AR R AL -

-fstrict-aliasing

SOVF S A R G T B g 308 5 1 ™A% ) 2 B0 . )T
C, XARIERBARRAFATHA . TOIHSE, BoE—FhRALE
GGG — RSB 0 GAL AR [ — Mk, BRAEEILT
MIFE. #la, unsigned int W[5[H int, HARESIH
void* B double. FAFREN 5| AT HARREL,
5B B R 04T

union a union {

int i;

double d;

b

int £() {

union a union t;

t.d = 3.0;

return t.i;

}
A BRGS0l (FR2A
“type-punning” ) LLEE L. RIS
-fstrict-aliasing, WA ZEMVS I AFiE AT,
type-punning & R VFI. R E T A QRS T4 B EE I 45
Fo HTR TGRS AT REAF AN BT R 45 2R

int £() {

a union t;

int* ip;

t.d = 3.0;

ip = &t.i;

return *ip;

© 2008 Microchip Technology Inc.
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-

% 3-9: e ARALRE IR (42)

HET

X

—-fthread-jumps

—REAL, R AN HARE AR SR TS
Wro WIRSEIXKE, & NEB USRS ANEBK H AR
), sCERBEILA RN, IXIER TR IE AR

-funroll-loops

PATIEIAETTAM o ORGP I s AT I AT LA
E R BT IXFRL . —funroll-loops KA T

-fstrength-reduce fil -frerun-cse-after-loop.

—funroll-all-loops

PATTRI IR . XTI AR ERBATIX AL, 30 33X
WAL R P Is AT 88 .

-funroll-all-loops f@%& T -fstrength-reduce Fl
—-frerun-cse-after-loop.

- f flag AR IR E M T HILER AR . K2 Hbria AT IER B M i X
-ffoo ML N ~fno-foo. fETFEH, MHIH T M GEBGAKERD .

% 3-10: ML FHLAR AT

IR

X

-fforce-mem

TERAE Al s BRAE B A T SEAB SLZT, S A7 il A
B WP A rh o IXAFIE AL P A il 4% 5 T T RE 2
ks, nEREL A . eI AR A TR
I, R4 AR AR 27 A7 38 -02 TTHIX
ANIEI

-finline-functions

4T T B R A S B L R b . G B
SE IR o B B8 T PR A IXRE S T . WER G I T X HA%
TERBMITEA, HEREHUN static, MIHHE %R
B G AAE I GRS S H .

—finline-limit=n

BRINTEDL T, i s BR o AT Y IBC A B B KN o XA IR 5
FerE k25 inline AL (BRI inline SGHET
FRCHIBRED WX —BRM. n T BB BN, LA
RERAFE A 4B B (BEUEPAEHRELEND o n IER
U\{EjﬂOOOO BB AME AT fie 5 50 B4R B &2,
F AT A48 0 2 3 1 ) FNAE A 28 TR
MJIX’%EL#JE% FHbR, /RS B (AT HERE
AT EAR NS ) o X IR IRR T Y BRI
Mo

VE: EIXHE, BRIEASNERREOC ISR E. AR
I GmPe 24580 REEST FARRRA K g i 8%, SR
& XAl e S AN
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% 3-10: BT HLES R ALETR (42

IR

%X

-fkeep-inline-functions RIME & IF 10— e B T A A, HoeR i oy

static, HiHRE—AMBSLEITH ATEAER. X
MEIAE N extern PIEREL.

-fkeep-static-consts

BEA TR, ki AWk static const f)AZ &, Rl
AR ARG

Y PR ER AT BRIX NI, A T B R R A R R A
SIHTREA A, MAEESITRE T,
-fno-keep-static-consts i,

-fno-function-cse

ANERW BRI B LA TR B A A s AR constant %L
4498 4 B A5 AU otk

IEANE I 2R A R A s, B A s
TR AR, S0 AN A XA 20 g A2 B A AR AL AR e I
FIRTFILIKE.

-fno-inline

ANBEFIS: inline REET . XAEIEE T s
BRI NIKE S WRAEREDL L, A2 RN
156 bR 40

-fomit-frame-pointer

XA EMERE IR L, AN SRR A7 R 7 A7 4%
o XA DA AR R BCE MR R Eia i —
ANEAT K B A T T2 e

-foptimize-sibling-calls |4{4b[a)JEF0 238 V98 H .

3.5.7  EHITACBEAR AL
= 3-11: Pk B BRI T

EIR

& X

-Aquestion (answer)

W5 M question &S answer, LABTHTUALELSAE,
#if #question(answer) SRR ) 8, -A- 25 R H
FRMLES FIARVERT 5

Bihn,  main (18858 AT S IR

#if #environ (freestanding)

int main (void) ;

#else

int main(int argc, char *argvl[]);

#endif

-A A AATIE DA A TAE A R B TR T R . . Ak
PR AN, AR R R Ay AT

-Aenviron (freestanding)

-A -predicate =answer

a1 predicate MIZ % answer KI5 .

-A predicate =answer

HATH IH 1A predicate MR answer I 5 . XAEXH
R FFIZTE -A predicate (answer) I, FEAXAE
KA FH shell Bk 7245

© 2008 Microchip Technology Inc.
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#* 3-11: FRACE 4RI (4E)
I X
< S e N T
~db AL S 3 TR 452 S B B <
~Dmacro AT 1 125 SORAE XU macro.

-Dmacro=defn

¥ % macro 5E XN defn. TEATA —U M2 B AbFE dr 247 H i
JTA -D %I,

-dum T AN TIUAL B gt S B R AL T TAL BEES R A)— R B E X
Y5 -E WO R .
—dN 55 -dp KL, AN ZAET RS BN A B 20 . i e

1% #define name.

-fno-show-column

AL WP ATES S o RIS Wil A TR 5 5 1R Cln
dejagnu) WIWL, X AT LN,

-H

T B (R SRS 44 7 AR LA IE 55

_I_

T #include "file", AR -1- ELIZHy -1 LI
BT H S, T #include <file>, MIAEZRIXLH
.

WRAE -1- 25 -1 O T AN E X, WXTFITE
#include R4, #WRIXLEHFR. GO LXFh T
G -1 H3k. )

AN, —T- EIAE IR R E S (RS AT SCEITER B
F) A #include "file" KM —MERHAZ. KEES
~-I- FIAME . 3 -1, WL A R Y i A 2
B B 3. X5 PEERAESR G 0L T AR AR,
AH— RGO T AT DL AEA .

—I- AR SL SR HE RS H 3. Ak,

-nostdinc &M,

-I- M

-Idir

B H % di v B8 INE EAE IR LSO H AR T k. X
AT RGO, BV H QIR PUNEAE R R

Gk H e Z AR ZOX S H ke AT 24 -1 2B, WL
2 A PP 00 H o, e S A e R 4 H %

—-idirafter dir

B HK dir BB S e, 9 ASKOUHE RS %
o C-TUSIIEAR) RN H PRSI, 825t
BRI H %

-imacros file

TEAL R FUE AN SO 20T, W SO B N, < 53 A P i
e B3 T B X ERMEHL, -imacros file ffME—
R RAE SO SO 2T FIFE R

AT RS -D F -U EIUUGATE -imacros file ZHIAL
B, TS BIXEEIIF LK. I -include fil
-imacros KEII LS 3 85 T [ Ah 2
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£ 3-11: TR B AR HEIR  (42)

HET

X

-include file

TEAC TR NS 2 /T, B S B BTN . SEFR b, oG
i AN A . AT AT -D Rl —U IEIUAR 4 AE
-include file Z A4, 155X EETNWNTFICRK. BT
-include fl -imacros I LL S I L3 T [ 5 Ab BE

—-iprefix prefix

Y852 prefix YE NG —iwithprefix EINAIHIZE o

-isystem dir

A H MBS AR Tk, Kbl R H %,
PRI AT R A BE bl R 5 H kR AR BEIX A H 3%

-iwithprefix dir

e HRAMBAB A S B, B2 Mg dir 41,
HrP RS H AT Y ~iprefix €. WRBATEWH, K
A5 G P s 2R 1) H SR B H 5%

-iwithprefixbefore
dir

B—NEZR N FAEHE. HEA MM dir 48, X
5 —-iwithprefix .

-M

TR TIAL B 24 S 5 T R REAS AR SCIF A SRR make
PRI e 0 TN SCAE, TAC B R T H AR A IS H bx
A HIARSIE N B FIPTH #include SkICAFR) make
TN XA T LA BAT AR s R T\ AT AR AR
BT ENAERRAERR b AN ST ENAE AL BRI C Ry
Fe

-MEE -E (ZU3.5.270 “HHREHRBEIER D) .

-MD

5 M R, (EARAORPEAS B S B30, giiFarsdtir. t
EARRNEAE SIS 4 - 5 . d 5 A IS 4 A ]

-MF file

L M B -vm AR, R RS A S B
fFo MIRAGE -MF JFIE, TRALBEZKG A 260 0 S 18 A BE 2846
R S (T
W S IREFRFIE L -MD 3% —-MMD —&AF I, -MF SRR
AH Oy SCAE

-MG

I 1) Sk SO A AR R ST, I8 A A FIR S A BT A
M HF, WRIEE T -MG, MBaUithigE -M 5 -MM.
-MD &}, -MMD A -MG.

-MM

KT -M, (HEH A B #include “File" WA
LAk, FH #include <file> A8 RS S A4 20K

—-MMD

AT -mD, (A B S, AN RV R GRS

© 2008 Microchip Technology Inc.
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% 3-11:

A EARIEIR (52

HET

X

-MP

EAELE R CPP B 3 3CF41, B RS ER I B
B ATREAS A TAT A Ao 2 SR B Sk SCA- AN B
Make-file SKRILHEL, X LEABAR UKL &ETT make & HFEE .

T I LR R

test.o: test.c test.h

test.h:

-MQ

5 -mT M, {HEKEE T Make (AW 755 1 5 5462k
-MQ 'S (objpfx)foo.o' #H $$ (objpfx) foo.o
foo.c

BRI H b B BT SR, wiRTEE T -Mo .

-MT target

S AH I A R RN E bR BRUESLTT, CPP R =
WA AT, ST REEAR, MIBRMTT SO RS (o

L)y HEBIF SRR bR EE . 4R Hiv.

-MT ELCK H bR S IR E A . WRFZEZAHbR, 7T
Peftig e -MT M—ANS5, Bl 2 A4 -MT &0,

B

-MT '$ (objpfx) foo.o' HHETSH] $ (objpfx) foo.o:
foo.c

-nostdinc

ANELEAMER G B PRS0 (R RA -1 E0ifs e B
X (YR H=, WRFTEAW . G&T -1 EUIMEE, 1F
Zi% 3.5.10 9 “HFEHEREM” . )

B[N # ] —nostdine Ml -I—, ¥ L08R 45 IR I
A BRI H %

-P

HHTAL B A AE 7 $1ine thIR4. 5 -B L0 RAEH
(S5 3.5.2 47 “Filia i RBHIER"D .

-trigraphs

S Ff ANSI C =B 4. —ansi WA MEH .

-Umacro

HE % macro X . -UEIWENA -DIEW 5, (HAELM
—-include Ml -imacros W FiE/ER

-undef

ANEEIE SAEATARFRAEZ o
SR ALY )

3.5.8 JL&mikm
TS T R g S B AR (R

& 3-12:

TC 3% T

EI

X

-Wa, option

i option fFN—ANIETULEL Hds. WA option HHFIE
5, B 2 AR IUE I 5 2 BT -
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3.59 BRI
WHRAFHT -cv -5 B -E SBHEATA] A, WHEERALIELT, HAR B b sop:4

4.
# 3-13: BEEIETR
TR & X
-Ldir B H 3 di r WINEIA AATIED -1 $Re e b RN B Rk
-llibrary BEE R AN 1ibrary M.

BREEAS bR UE B kIR I R, Sibs R — A4 liblibrary.a
HISCA o BEHES B JE XRHX AN SO, iR &l SO A4 R i 4R
JE T 1A A —FE

TEAT 2 P b B IXANETUE G AR, BEEeas i e S CH R H
FRICAF T A b BX LS, [Rldk, foo.o -1z bar.o MR
foo.o, HHRE z, H/GHR bar.o. Wk bar.o51H 1ibz.a F
B, AT EEAN R HOIX L R H

HWREH FAFE LA HE RS H S AUE A -1 $8 2 i H 3.

T R IR AR B SO RS (Lt 2 H RS SCAR I AR S
1) o BEREAR I S VAR SO A R e CH RS IR AR B RS
JC G RACFR VARG SO AR G SRR 3 P ST — AR ) B AR SR, L
T BRI A SO A -1 I (W -1mylib) A ESCHES
(W1 1ibmylib.a) MME—ARZAET, -1 BRI RILAH 3.
BAOATE LT, BRI/ R <install-path>\1ib 482 -1 %I
FREME . TR BN RN gmEERs, ENMEHRA:

c:\Program Files\Microchip\MPLAB C30\1lib.

AR 3.6 1 “HIBTER” or UM B X AMRES
-nodefaultlibs | E4RINAEATHIARHERGE M. AR E R E U iR s 4G i35
I on v HEFE AN mememp. memset Ml memcpy HHH . XL CHE
AR HES B R R N AR AT . A FR B XA IS, W ik A A
HLHERIZHEIXEE N [ £

-nostdlib FEHIT AN EAL FHFRUE RG0S ) SCAF BB SO o AT SR B3, AARE 1)
FESCAF S WAL S A B A% o PR TT BE S AE X mememp. memset

Fl memcpy MM o XN U F AR BEAR E DI DT . 4ds
SEIXANE TR, SOl AR LSRR X N T A

-s AT AT SO PG A5 BRI EEALAE B

-u symbol B8 symbol A X, RBIBEHE AR & SUXANF 5o PN AN [E] )45
52U —u RIS IR, IXFEOR AEI

-Wl,option ¥ option fEN—AENULH LS HEEAS. WH option BFEY, B

A IFI S A
~Xlinker option|# option ffh—ANIUL A HERA . A /UL Gt e
VA U i R G
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3510 HFEEREW
TN H BRI 7 g 12 2 WS EEL A R A R ) H AT
% 3-14: H R RIEN

iy ]

X

-Bprefix

AN E TR R AR AT PAT SO FESCPE Sk R B AR A
G W HE SO

YA KN FE P IB AT FFEF pic30-cpps pic30-ccl.
pic30-as M pic30 FH—AHEZATET . ©¥K LSBT TE
L prefix YE R4

YT EIBITNEANTRRT, MWy o i - g (o
ST o WMERRABITRY, BURTEE -B, WENFRFHAE
M PIC30_EXEC_PREFIX MABiAH (WIRBE T HIH) T IRIFH
fH. B2EH, WHSHE 36T “UHETRE”. o, KK
76 M) PATH GRS il R TR 7.

HRIRE HR AW -B AT @ TR P R, BUD g aioks
IXLETE IR B BB AR 10 -1 BT, BTG F T TRAL B 2 P 1 Sk
SCAE, DR R G i R X e LU A AR FE AR I —1system BT,
EXFEI T, HFESETTR LN include. $EEMRE -B X
FERITTRN 51 7 —Fh o7 ik A PR BT AR i

PIC30 EXEC PREFIX.

-specs=file

7 5 A RS T AR 4 pic30-ccl. pic30-as Fil
pic30-1d %W, pic30-gcc WAIFEFEHIBINGEE, HdiiF
PEFAFFE specs UM EAEISCM . AITEMATTISE S A
-specs=file, VLA A FINT XL SAF,

3511 ARADAE LA R

-f flag JBAREIER E ML THLE RS . K2 EhrEHA IERTE M ) TE
-ffoo HMIEAN ~fno-foo. FEFRP, I T —FEX ARERAEAD .

% 3-15: ARBE AE Rl 2 RE IR TR

IR

X

-fargument-alias

-fargument-noalias

-fargument-
noalias-global

T8 8 SR M DL S HOR A JR B 2 AT RESG &R
-fargument-alias fRE¥S (BES) WHMGIH, 5 H4A
JRAFAE o

-fargument-noalias RESESAGEEMEI A, HAT5] HAe R
fiti

-fargument-noalias-global RELSARIMEIH, AR
514 R -

ERPE S #0 E BN S AR T ZE SR NI T . AR EH O Xt
TR
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% 3-15: RIBE R BRI (5

IR

5 X

—fcall-saved-reg

e reg AT 800N R B ORAF (K AT ) ML 5 A7 s . EL T AESL A
e I A2 s U A A A . AR R B ] T A A A e,

TSR I IX R T7 3 i 6 () o HOH OR 57 R SIS 57 A48 o

XA AHERR FHAL ADX AR A2 BRI o KX hr S TAENL
AT R A [ 5 T AR Y AR 2 A7 s, R AR SRS R
REIZABR T ORAT B BIOR (L 0 25 A7 4 26 5 — A IR 45

R

I A R A0 XA b s A8 N %5

—fcall-used-reg

¥4 A reg KA S AR BT DIBR AT P BC A7 A7 s . I
AR AT 7 BOA I I A2 e s o A (AR e SR ANIE TG
MR AR FIWKE 2 4745 reg.

XA BUHERR AL ADX AR TR R I o KX hr b T AENL
FRPAT R AT [ 2 T AR R AR A A7 8, R AR SO EER
JITA B AN XA bR A N %5

-ffixed-reg F4Hh reg MZFAFA R I E 27474 AR IR Lt AN RE S T &
CBRARAE A ARl . Ioida el S A AR 2 R Th gD .
reg WHUHZAT#4 T, W -ffixed-w3.
-finstrument- S BN AE BB BN R 1 2E B instrumentation P8R . 7E BB I
functions ZJE RRR S D 2 BT, R T R R R S Sk T

NIH Y profiling B %K.

void  cyg profile func enter
(void *this fn, void *call site);
void  cyg profile func_exit

(void *this fn, void *call site);
B ASEE LR R G R, ATER SR AT
profiling BN (1 H it .
PR instrumentation ZRAF MRS . FEL PR B AR 1148 it g
o f#H -fno-omit-frame-pointer ¥2& 1 FiX— i,
instrumentation 8 W] A -5 H AR R Z rh 4 R IWBR ) R 4. profiling
WA 22 W DN & SR EAE MR FL 3k N RE H Y IE BRI, I R R A I b
BREOA I EA AT FHE B WS — AR BRI A AT R A
e, XA hACHE K B . R C AU TR ] extern
inline, WZUHRALIXFIERE T SHEE.
AN AT B JE T no_instrument function, FERXMIEHL T
A& HEAT instrumentation.

-fno-ident

2% #ident tHIE2 .

© 2008 Microchip Technology Inc.
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% 3-15: RIS BRI (5

IR

%X

—-fpack-struct

B BT AR N L O A R TR 4 A . T AN S IR AN R I,

R EAEARTYAS 2t AL 1, HLE5 0 B 03 I ImAS 8 5 R 48 E AR A

TFo

dsPIC® DSC B3 sk 4% (B B 7 153 Fxb 3%, PRk 2448 i packed
JEYER B, 38 AT LR

-fpcc-struct-
return

(KA —FE, ¥ struct Al union FUREIFEME T, MARL
B B2 A7 . KPR AR R, AEILOE S AT DU 16 st
SRURVR I SR HOA SR B R S A

i 4 MG 3 KPS RIOR S 3055 AR UL e 4 R B £

-fno-short-double

BRINTHIL T, dmiFasfiA S float 250K double A, XANEIN
f§i#3 double 55 long double Sffr. WIRBIHLIE T S H%06 H
ol L g ph a] 6] 42 35 H double £,  ESARERLIR A XA
WA Re S E R w e . TR &, B SRt
JPEHR AT 1EH LA

—-fshort-enums

H2 M enum SRR W] R BEEVEH 0 25, Qi . BpAok
i, enum RRIEEHTA7 L0 7 R ) S NE Y

-fverbose-asm
-fno-verbose-asm

765 PTG AR oI N B MRS B DA B T e
TRINWE N -fno-verbose-asm, &AM E, HEHLEH
ANE G SO H

-fvolatile

HEE AR AT AT At 25 51 T volatile.

-fvolatile-global

R SRR A R B I P A7 ks 5 AL volatile. i FTIXAS
JFXRA T static Hii A% .

-fvolatile-static

Bt static s 1T A A76E 251 ALK volatile..
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3.6 FELE

AT R B AR R AR Y, HR W ROE T XA, g g A . ORISR
VORISR AR R, ik as gl I sl Al ALY, W] ek A L AR i
SEIE I IXENRE P B 2y, R G P as 2 A N AR . L B e 2
P2 SEAER, P 1 H SR AT SCEFAEAR TR RO B A rp SRSl P ol R et g

Bl w8
% 3-16: 5 mERA RKARRE
IR X
PIC30_C_INCLUDE_ | JbAR & M{H A — D S0 MaTT I H kAR, 1R1%R PATH, H%iIFMHER
PATH SKICARIN, BRI FARESL SO H i, R -1 e H XA,

R A B H I H

WA E SOZIA AR, TIUAL BE AR AL bR v 22 I BRIE M M. BRIA
UL, T I E s 48 2 Sk S
<install-path>\include flI

<install-path>\support\h,

PIC30 COMPILER

PIC30 COMPILER PATH [WHZ&— N5 0B H RV, RG

PATH PATH. R TRLFI, W4 %M1 PTC30 EXEC PREFIX kA%
TET, B EERENHx TR,

PIC30 EXEC WK E T PIC30_EXEC_PREFIX, BHE BAEMIEMRPAT T

PREFIX AR S . XA M TR & — R, A HE

SKOPRRRE, HWRFEMNE, WTLEE A RIS R g,
F G VE AL 8 M RTSHRA B FREY, e AE PATH MBE A b
.

Wi PIC30 EXEC PREFIX MBEARERUCEBNBCE N, WgiEas
IR P AR AR A 2 R PRI 2 M . WIR BB BB, TR AT
BIRE 4 RE AR BT 2L TR

ffH -B i AT IR € FHARRTZLSE T PIC30_EXEC PREFIX f
R A BRI R e AR

MWHAGEOLF, RIS E S RIS B TR

PIC30 LIBRARY

B RE A 40 5 S Wi FL R B0, 7R PATH. A48 B A

PATH AR RERAR N H AR . ISR PR IX A A T R BRIASKAE A «
<install-path>\1lib;<install-path>\support\gld.

PIC30_OMF YR e g R ELAH H (0 B stk (Object Module Format, OMF)
BROASOL T, THA M COFF HbrCff. WA R pIC30 OMF
HIEN elf, T R¥AER ELF HFs UM

TMPDIR WRE'E T TMPDIR, ‘BI85 Ml S H ko w2300 F G I S

PERORAT G 1) — D Bt iy, XA R AR T — BB
PRSI : BN, FIAE P R AN 2 g P A o

© 2008 Microchip Technology Inc.
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3.7

3.8

e Xz 4

G 1P A TUE ST LA AT AESRACHS A8 T 2 AR O 4 2 R I LA
R R TIAL BT e A A i T A

GRS i) RAEWEE -ansi frATIETE X ?
16 {7 g iPeas €30 7
. C30 i
. C30 e
ELF fiiA C30ELF 5
__C30ELF &
__C30ELF e
COFF JiiA C30COFF &
___C30COFF i
__C30COFF e
MRS E CHARET RS
Gine) REE -ansi fr &4TETE X ?
__dsPIC30F &
__dsPIC33F &
__PIC24F &
__PIC24H i

BEAh, i SSIC R ~mepu= WE K H AR FE XA 5. Hl, -mcpu=30F6014
SEXTFF%5  dsPIC30F6014

ittt U B C30 VERSION , ZARRASHRIRFFIR — B 3% v H TR H 4
PEAS B RRCA 5 2 RRCAS 17 J SR (KR

XAMEHE T G BRAS 1 ERRA S FIRIRAS 5 i, R 2.00 % €30 _VERSION
SE XA 2000 AT BAKFIZAN G AR AL BE LU RGE f) A, DU SR / kB
BRI o

AT ) AT N -—version B E A M ) README . html 3CF, KifiE
__C30_VERSION__ M4 .

HAERR E RN SAE AR A BN AN A IR

T AT GRS

AT U WAy 2 PRV EERE BN S o TR, BOE i PEAS AT o IKB) A A AE

HEeAeh e DUt AT R i i) H sk

* c:\Program Files\Microchip\MPLAB C30\include
PRI H s g EARAE 1 H AR bR C BREU%E B R 58Sk 3T
PIC30 C INCLUDE PATH MEEARFFEMIXANH¥. (7F DOS iy &R fF FH#A
set SRR AIX— . )

e c:\Program Files\Microchip\MPLAB C30\support\dsPIC30F\h—*fl
RS dSPIC® DSC 28RSk SCAF K H Sk o 40 26 2345 1% H 5% Fh 7786 4 dsPIC
DSC &)k 30

fi 7 ANSI C k3¢
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PESCAEH sk i H

* c:\Program Files\Microchip\MPLAB C30\1lib
A TR SCAE RO P04 E H b5 SCPE

* c:\Program Files\Microchip\MPLAB C30\support\dsPIC30F\gld

HERCHR SO H 3 AEIZA H sk AR TN R B S0 R B R R R SO

e c:\Program Files\Microchip\MPLAB C30\bin T HPAT A Bk I
GFERE . PATH MAEEIAR AL & IXA H K.

AN EORH N R 5 C R

A HATAT SO G 4 2% B 1 T IR PP I ORAE N ex1 . co

#include <p30£f2010.h>

int main (void) ;

unsigned int Add(unsigned int a, unsigned int b);

unsigned int x, vy, z;

int

main (void)

{

X

Yy
z

2;

5;

Add (x,VY) 7
return 0;

}
unsigned int
Add (unsigned int a, unsigned int b)

{

return (a+b) ;

}

PP —AT RS T K3 p30£2010.h, XASK SO ML T84 F T A 45 ik Th g
TATARIE Lo KT RSMHIEANGER, SUETE “BOSIRCHE.

7 DOS $&7- N AN a2 AT K i A RE P

C:\> pic30-gcc -0 exl.o exl.c

A ITIET —0 exl.cof m&kit COFF mH AT G RARE —o KETH, W% H S
F4°0 a.exe) . COFF nJ$i A7 3 n] 3525 MPLAB IDE .

AR hex SCIF, WEER NS gnRE as AT LU HT R I iR iy

C:\> pic30-bin2hex exl.o

XEERAE R T — M40 ex1 . hex B Intel hex 304,

3.9 HEIMmSITHFEZSA M

¥ add () BRI add. o SRR UL ZE — AN AR T Hh 2 AN SCHF AT
Bl

31

/* exl.c */

#include <p30f2010.h>

int main (void);

unsigned int Add(unsigned int a, unsigned int b);

unsigned int x, vy, z;

int main (void)

{

X
Yy

2;
5;
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z = Add(x,VY);
return 0;

}

A2

/* add.c */

#include <p30£2010.h>

unsigned int

Add (unsigned int a, unsigned int b)

{

return (a+b) ;

}

7 DOS /=7 N AT i 247 K G PRI P A S0

C:\> pic30-gcc -o exl.o exl.c add.c

AT 2 PRI ex1.c Ml add. co SPGB 3 SO R, AR AT AT
VAF exl. oo

3.10 EREENFFT
16 AR & ST A AE C ARSI R LA TS . B2 E G2 “MPLAB
Assembler, Linker and Utilities for PIC24 MCUs and dsPIC® DSCs User’s Guide”
(DS51317) .
TERE At e LT — AN F ik #5%  PROGRAM END, HILAARiH CODE 5 PSV
BATH W Sy itk o N AXAE LSRR A7 it oo G i b (1) A 4 e 25008 A v A b4
ERE (&) 5IHE . BEARFS 0] i N RR A8 A A A B AT 55 1 v A o
#ian .

__builtin tblpage (& PROGRAM END)
__builtin tbloffset (& PROGRAM END)

_prog_addressT big addr;
_init prog address(big addr, PROGRAM END)
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X HF PIC24 MCU 1
dsPIC® DSC ) MPLAB®
MICROCHIP C dmikssH - +5rd

F4FE BITHIFE

41 59
KRE YA H T PIC24 MCU Fi dsPIC® DSC #) MPLAB C 4ii¥#% (J& MPLAB C30) )
BATI RS

42 FEHRE
R AL

o Hihke(n)

« JHBRYIEGAL

o fEfitisln]

o ArfiEmY

o EAACHAIEE

o BRPFHERS

* C HERRAEH]

* C HEfiTH]

« RECHM L

o WALERLIE

o A SRS ARSI
o BRI (PSV) AL H]

4.3 HinbEE

dsPIC 715 S #ihI%s (DSC) #7145 PIC® 4 Hl (MCU) [USFAE (4h

W WS ERZERI R RISC) LLAH ) DSP Difg. dsPIC DSC #s 4 BLA W /AN Al ST i A7

7

o FEFPAEAE RS A0S T AT AR AN B B

o BRSSO S ANEAL R, A E . RGHERAEUE A7 2% . Bl 76 2%t near
A far B dl ke, Hob,  near e BiE A S M I ET 8 KB, far 2idli 45 s
FAitas )1 L1 56 KB,

SR AL X R B A A DX S 58 AN IRy, (Gt i3 28 T 00 5 4% 1) T ML e
(PSV) & 5 M RE P A-fifi o HH (1) 08
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4.4  JEINFVILE

libpic30.a AR / FEHFEE A C 21T A i, XA A T N 55 AR

__reset. FEEAASAFEREFAEME A ML O 7 T 45 GOTO _ reset 484, 1&

LA N R .

BN 0N EE: 328 st E 3047 LR e

1. MBS B o SCBER R SO A (D HEAR TR (WA15) FIMER$5 £
M2 A7 gs  (SPLIM) T #I4AM . PEAIE RS ILE 4.8 37 “IR43#ERR” .

2. WEREXT .constBt, WKL WIiH1LPSVPAGHI CORCON 77 £7 2 16 I e 55f
FIRE A A RS Do TR, 247 MPLAB IDE Hik#% 7 “Constants in code
space” JEINELLEgn it ot 24T iR € T BAM -mconst-in-code LI,
FiE X — .const K.

3. ZE .dinit B RIEIRAIGHRR, &S BUTA RGBS, [T
1 OWIER A BT AR A0 0 IR A7 it o TH B O . B AT GR A AR Hh B e 4 1)
w, ISR 4.3 7 “HuHEZR[R)” b B H ARV BER e LB,

H: FFABHEBL . pbss AEHHEF AR . I

4. RN O X user_init BEG WIS AR SRR, SAAT I B ok 76k
FLIY o

5. 1AM main BREIN AT SE.

6. WRMmain BREGRM], KEPEERE AL

SEIE -WLl, --no-data-init AT, KEERAHRAIBIR (crtl.o) . EHUT
MOETAHF R, BR T 30, X— DA, &bl R s, By
DL TG B UGB I, o] Rz ok 4 48 B e A7 i =[]

IXPHAFEERKPEACES R dsPIC DSC JE4wiE ) LU c: \Program
Files\Microchip\MPLAB C30\src HxH. @RFE, LA sHRITE
i;ﬁf?ﬂﬁﬂifﬂ%mﬁﬁ%ﬂgﬁﬁﬁ main BREUIN S EL, I OB AR dn fh HE Aok
BAULX — 3 FF
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4.5

T #22 H)

PR A TN AN AR Bl o e B — e A X . R IE$E T constants-in-data £7-fifi i

4, const [ AR B BC B — OB AAE X s W RIESE T constants-in-code

AR, const PR i (1728 FoK 4 40 C B RE P A7 it v o

HBCE 16 725 I BEARE s, dnieas s T LA T G ). nliEd ] space

JEME (L3R 2.3 797 “IBERERBIR” ), KER AR AN EAR &2 B 2L H A6 25 1]
H

data

— s ). AL R C AU A — R A R AR . X2 B B .

xmemory—{Wi& T dsPIC30F/33F DSC

X B b= 18) .l fd % IE C B A)Vs ) X B 0] A8 . X B0 ok =% 1a) g

1EH T4t %) DSP B e R | B0 40 5184

ymemory—{Xi& ] T dsPIC30F/33F g1+

Y Hdig HodkAsR] . n) A S C iEAI YT Y B 2 R AR B Y Bl ik S R L HGE

Tt X DSP 150 FN 1 B 4ty 754582 o

prog

— MRS, AR RS T PATANE . SRR F S C AU )RR S IR A g AR

o XA R AN AR L B, IR U AT NI g de S, SRR

23 B AR U 1R

auto_psv

FEFP 2 ) gm P B B X 8, 5 T RE P B ) nl AR 5 05 n) o b2 ) P AR o

A C BRI CARRES ), Rrlc s ol 32K,

psv

M, ATRERAR R DOV . PSV F A HZ AN HmiFasEH, A6

Tl CIBEAJ VI o X AR A0 g FE N B2 BT ), i Tt 2 7 i) AT P9 Y 4
B4, SRR S DU . Il PSVPAG A7 3s ik &, Ui
PSV ZE a1 AR &,

eedata—{UiE [l T dsPIC30F/33F #:14

i EEPROM 0], i T-REFAAhGds mibhki) 16 A755 Ak 5 R AFEIX . eedata 2]
HR AR AN REAE Al C iR AU ) o IX SR A0 AN D U ), TR AT R

Vil AT NI dmdia 4, B8R R P 2 ) a0 PR o U5 1)

dma——1{i&EH T PIC24H MCU #l1 dsPIC30F/33F DSC

DMA 17 fif 8% . mIiH— M C iAol ik DMA A% i 17) DMA 74 28 1) 48 .
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4.6  TEfERA

G A SCRF JLRAEA R . SRAIE 1 iy AT IETORMR A P4 FH 145 %€ dsPIC DSC &A1
ARSI, TP AE A AR

£ 4-1: TR Ay 24T IR
IR TR E X R
-msmall-data 8 KB i 17t 1X SO VR % PIC18 5415 il Bedf A7
XREBRAEE. R,
-msmall-scalar |8 KB [WEHEMEEX . VT 2K PIC18 358417 M 3 A7 1%
KRN E. bR
-mlarge-data KT 8 KB ittt X RS VIR 2 -
-msmall-code 32 K ZIFEFTE# X . BRETHRET AT TR . BR B AL
EREBRIAEE. Al RCALL $§4 .
-mlarge-code KT 32 K FHIFRPAFEX RBCREME Bk R . B0 A
CALL }8% .
-mconst-in-data |f THHAAMERSTIHE =, FH SRS TR P17 il 2 2 A
-mconst-in-code |7 FREFAEAE 2% T . HFE PSR (PSV) $dE &
EERIANKE. 17 1) X 21l .

ATATIEIE H T BT AT Bl PRI . A AN AR AN R BT LA WA near B0 far, LL
S AP AR I A Bl R T RCE A MR BURPERE B, TS5 2.3 “48
ETEMENE” M 2327 “IRERBBE.

4.6.1 Near 35 Far (4

WA E LR near 2 Berh, W g PEASBEAE T CHSE ) RS, WA
I FH () A7 4% 58 Be A7 A 8 KB (1) near 2 A7 X 1, TS i P28 8 G PR BN BB
RS SRAT HBRIN ) -msmall-data v AT LR KF X L8 A7 A near 2 17
itk WRARERA IR s 281 i v FH B S &=/ T 8 KB 1, #J
{FHERIANTT ~msmall-scalar M. X ZER Gk (08 N H A (AR B A7 E near 4
PBh .

U SRIX G A JRR IR ANIE £, TR0 R TR mT e T 26
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1. WM -mlarge-data 8% -mlarge-scalar fiv- 447602 13 R H G 8 s
P FERXFPEOLT, SOXEERTEAE I A 5 4% o0 i 21 far s Borb e Sl i
ANBIIETT 5, AT AR SO S — e /N0y G SRAE X AN Ay 24T 1 0
Z YR T AN e AR R, ) SO AN AR PR AT A A
[F) PRI IE T et 126, B 70 A0 7 B RN o U o far J& 12k o

2. WMPEAFHT -mlarge-data 8 -mlarge-scalar fir&TiEI, A W@ fEE
near JE R AL EHBRLE far i 2S04 (RIAFACE near 2 25 1H)) ©

3. A AATIEIUPIAE IR A PR TR 38, A nT AAME H iy AT IE T, il i i e
far BRI far BB

W H ) near 225 7F 8 KB 1 near Hdis XA P AF AT, SRR = AR A B o

4.6.2 Near ST Far 4435

A near BIERIRE (BREFEDF L) 32K 0[N B AHIE I ELAE near J@ M) %

B R QS AN R 7 A 1 T R S A near 181, A8 AE G i REANBEEL N gt mT

DU BRI —msmall-code iy AT HE ISR 7~ G 13 2 K FH B i 80011 bR 500 FH R =

W FIXAN BRI RN IE A, T DA T ] it 7y R

1. ATUMEH -msmall-code Ay 24T ETUCR S 36 N FH RE 7 I SE e e . /R IR 150
T, RSB f e B0 H AT LR T S o) e 20 R

2. WREAHH -msmall-code T2 ATIEIN, A PFEs vl BEMIR X B far B
FAY BB A3 FH K R B0 F B 2.

3. TR I R AR S, AT DA F e AT IE T, 1l e BT
MAFEHHTEE near JEYE, Fa R gn gl H T8 =01 BA B0 H T 20 X 25 bR

—msmall-code ATk —-msmall-data sy AT A B X ST, KHAEE

B, AR E L “HEIE” IS, iR A THIATRI R EAE, TR EEN, YW

PR LR AR A3 Tl B R O B .

1R R W near, 1 HA B EOC SR BEOR TR s RO O e R,

2B e AR
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4.7  EAARREFIE YR

IEWsE 4.3 “HubkZRE” HATE, iR E | text B, RS AT
APt A TR B 15 DA B A7 T e (B o BERERE),  BE R 2 AR 4
A B JE P SR e B A

SR LT DA ZBUKE R A B A AR A7 TCE SR AN e Hbhk sl RN Mk VI R . D SR
B, WA address @I, WS 2.3 “SSBFER” Frid. fildn,
Bt R B TR FE 7 A7-fifi s 1 Hoik: 0x8000 Ho:

int  attribute  ((address(0x8000))) PrintString (const char *s);
[FIFE, #4785 Mabonga {78 EHE A-4ifi 2% 1) Hi ik 0x1000 Hr
int  attribute  ((address(0x1000))) Mabonga = 1;

SE A A ANEE 1 53— M7 08 K R B el A B A7 I I H 7 g Berh, IFE A E X
BERCHR SO PR i Bk da il . BARITR

1. £ C R B A U B (1 75 B R A 2 ™ 7 SR B

2. B E BB A B E SR EERLRR SO P kA5 i Bt da sl .
B, EERF R PrintString AAEIRE A AR 0x8000 bk, F5E2EAE C i
TPy o0 BR B34 T 0 R A B

int _ attribute  ((__section__ (".myTextSection")))

PrintString (const char *s);

BRI € B R B IR 4N .myTextSection MEH, MAZEGAN . text B
W, B R e U BT L . X ARAE A B SRR SO R
S, WITFP7R . DUEEXT SR SRR IR SO A R, AT R Bog X
.myTextSection 0x8000 :
{
*(.myTextSection) ;
} >program

XFE T SN AFE— NN .myTextSection B, XANBUAL T Huhk
0x8000, L&A 4N .myTextSection WHIAE . M TR, EiZBHH

— M R%L PrintString, WAIXABRECKE AT TFEF A7 45 (1 Hitik 0x8000 4k

Kefelth, ZORATE Mabonga A7 EHE fE 45 Il 0x1000 Hf, 1 5EEAE C RT
o A R T

int  attribute ((__section_ _(".myDataSection"))) Mabonga =
1;
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B mMis e B B RN 4N .myDataSection EH, MALEGAN .data B
o e TR E X BAT AT R AL . [RIRE ML, X ARAE — AN [ IR A
SR E, RPN . DURE E ST R R R SO R, I B X
.myDataSection 0x1000 :

{

* (.myDataSection) ;
} >data

XFRE TSNS AN N .myDataSection B, XANBAL T Huhk
0x1000, T &A% N .myDataSection MHIAB . EIXANHIFH, BT iZBHYL
B E— A Mabonga, A% AR S AT BRI A7 i 4 1) Hh kil 0x1000 .

4.8  RIHERR

dsPIC DSC #5175 fr-4s W15 LI THE R HERR TR £ . P A PSS MEARERAE, QdE
PR R TR e AR AL R AR . MERR A 1) AR, A kAR
dsPIC DSC #s b 3 Fpsfe ki tEAS I o Qi SR HERR i £ PR 25 47 4% SPLIM C##ih 1k,
ZAERERT BT A HE AR B A 1R AT A I o SRR A Y, AR AR S B — AN AR R
SRR, BRUELLR, XS EEER A . N e AN
_StackError MK RECK 22— M HEARE R 7 i AR BEAR Y . TR B S M 8
ﬁ ({4 EF‘%” o

C 1847 I J SIBSERAE J5 s AW G A I R e e HEAR TR B (WA5) FIHERR TR £ Rl 25 A7 4%
(SPLIM) HEATHIAAA . W8 & th BEHedn e i, SEFEaR R nT ReAE Al FH B A7 it
HON IR ISR o BEEE Sy B SO R AR I bk . I -stack BEiEAR A
FFHETR, I A A /0 3R /N MR . RIS B2 “MPLAB®
Assembler, Linker and Utilities for PIC24 MCUs and dsPIC® DSCs User’s Guide ”
(DS51317) .

J34b, RTLAH I AR SCRERHIE SO 1 R SCBOR M B HR € R/ HER o 72 T T
F7nBil,  0x100 7T ERAF B DCOR B &5 T HERG . 750 T T CasAT I e shiis

A5,  sp init Ml SPLIM init.
.stack :
{
___SP init = .;
. += 0x100
__SPLIM init = .;
. += 8
} >data

_SP_init EXTHEMARE (WAS) [WMH, i SPLIM init ST HERRIGEF
FI2F 475 (SPLIMD (041,  SPLIM init (I LLABIHE R BN 5 A 8 A7
W, DU SRR R AL EE. 0 2 T R A AR, T e
TR A OMERAEHT,  SPLIM init MOGLRZH /. BRIAM T Ah B e
R B P MR
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4.9 CHERMFH
C G Al F A MERSOR AT I T 4524
N WEETIE S
« LIk RS
o TEHIT R ORAF AL B AR S
o« DRAFBREGR [P Hbk
o fEfifiilm I AR &
o BRBC IS ORY A A 4
E?gﬁﬁ%ﬁiiﬁ%,Mﬁﬂﬁﬁ%ﬂﬁi&o%%%ﬁ%%¢1ﬁ%ﬁ%%ﬁ
PEHEAR :
« WAS——IX R HERIRET . EHR 1 AR T, eI SO HERR I 5 — A ARG #t.
o W14—X Z&ite4t (frame pointer, FP) . ‘G351 4R R E M. T SR 75 2,
FEA SRS s AR AR TG —ASB (R R 73 I 181 307 S Rl IS A8 o R A FH 2 6 2 06
Uil -fomit-frame-pointer SRIRHIMIFEEHIHH o

& 4-1: HERR TR S AR B
HEHe SEEEEEEEEY ﬂ<——smww>
If] e ”
ik PR Kot +«— FP(W14)
K ’

CizfTH Aotk (1ibpic30.a ) crt0.o0 Ml crtl.o) WIIRILHERRIEE W15
AR M, VIR B PR 25 A 2 A g i B Tt MERK m) BAREG, TR MERR
AR AT BRI B AR 2 T A, e ANHERRES DR BIF . P T DUl i ) ah Ak HEf 4
B PR 2 A7 Aokt D BRI HERR 1 A G

FEBEE TR AR P R, AT CALL B RCALL 54 KFIR [ Lkl RN B 3
tho LK 4-2,
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K 4-2: CALL 5i RCALL

A fommmmmm----- i 4—— SP (W15)

iR [l [23:16]
IR [l HE [15:0]

H ks ZH 1
If] i
Aokt
GERIS

ZHn-1

Z4n

<«— FP (W14)

U FH R it

DUAEAE A T B8 20T DL F R i Bz 7y e el 17 (11 4-3)
&l 4-3: WO B KUK 25 (7] 43 i

**************

A b------omooo o <! 4+— SP(W15)

Je AR b <«— FP (W14)
R P 22

Hi—A FP
IR [l HE [23:16]
[ hk [15:0]

&
B

HERS
If) 5
Hh:
GRS

fixs

ZH n-1

ZHn

R FH B A ot
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410 C Hefdif

e, AT R0 BT AT B H o8 U ORAT PR AT A IR A HERE (&1 4-4)

B 4-4:

Rt 1A FH B U ERAE 1O 5 A A IR A AR

HERG
I i
Hul:
GRS

o

,,,,,,,,,,,,

- =

W FH e 2
DRAT 1) 27 A7 4

JR A
A P A2 f

i FP

IR F 41k [23:16]

IR [l HE [15:0]

ZH1

ZHn-1

ZHn

U FH R it

<+«— SP (W15)

[W14+n] 7 ]
JRIHBEL
<« FP (W14)
[W14-n] 1 il
T HERR
A S

C 3847 I HE & B i A7 it 4 Th ORI AR A DI, T AR v C e B80%6 b i) B A7 o
EIRE callocs malloc Ml realloc FATHIBAFAER L. WA FIX 2L R
B, WIATESTCHE. BRUE N AR M.
PUPR IR St BuR i)t R W e WE SR MR U SRS PO A /5 A LW G B G AE 7
T C R AR R AN | it R BOR IR A ] Bh A A7 4 70 O AT, sl e 2B it — N
I FHRER S i AT 1L - -heap TEREHAS a7 24T R & HEM R N AT AT G — A
Heo AR, AL AT AT R A 512K T
pic30-gcc foo.c -W1l,--heap=512

B A S AEHER NI BE AN HE
USRAEHIFRAE C R BUERIAN [ it pR L B 20 B — A HE. AR stdout A

HIME— S, B AMERIR/N A 0, RIS Ay 4716100 -
-Wl, --heap=0

WHRATIF LA, 2R T RIS TIF R BRSSO, HERR RN A 2L 5 40 A5,
RHEAAH X RIAL,  open BRBCKIRBIEFRIE AR X TR NEAF KIS, #TH
514 FATINMEAS ] o R BEA LS IO HEAF ik DO I ) T-2247, TP DLAR R A7

1T,

DS51284H_CN 4 72 it

© 2008 Microchip Technology Inc.



BAT I AR

411 REFORAHLAE

i H R HIN -
'§E%W&W7$ﬁ%®ﬁﬁﬁo%ﬁﬁ%ﬁ%%ﬁ,ﬁ%&ﬁ%ﬁ%ﬁ%ﬁEA
. Eg??%ﬁvws-vv14 E A R FH B8 BUORAT: o B FH R O SRR AT 23 18 ORI AT A I 6 5 A
o BT WO-WA I T IR BRIl
X 4-2: i B 7 A
BamRA HERFEHRN
char 1
int 1
short 1
pointer 1
long 2 (ABITI) — X5 2MEEER 5 1K T AAE)
float 2 (BT — X 55 2 5 1 T A7 28D
double® 2 (ABITH) — X 55 ZEEE 5 1K A7)
long double |2 (AFiEff) — XF5HILL 4 MEEGR S M A AEE)
structure gk 2 AR 1 AT AR

* WA -fno-short-double, double 2+ long double.

SEAFTLE TS 3tk ) XFFRARE A dsh . R LM, ] o B
TRAFSHL. GRATAT TR SE BRG] WERAT LB K 55 A7 SR DR AP BEA 50, S B3
R wfras . BRALE R REAE N WO JT AR IIE SR A7 3

4111 EESH

BT\ TAESAA2: (WO-W7) M TAA BB 0L B AL n) A5 I 43 Hid 3 25 A7
220, BB RN S8 Y S — A ] A28,

TR RBIF, B SEEI I ST a L, R X e S BN A& DAAE 75 B A H B it
AL IRAE B Ar 2 o XS 2 01 9 135 2 B i R AT HH o7 ] B S 8035 A7 28 o

%l 4-1: BRI R

void
paramsO (short p0, long pl, int p2, char p3, float p4, void *pb5)
{

/*

** WO p0
*k Wl r2
** W3:W2 pl
** W4 p3
*xOW5S PS5
X OWT W6 p4

*/
}

XA 77 W0 ] A S R 4 BRI SRS SRS T LU A T ) A5 AR
AL PR RAL L s A5 WG S B A7 TR HERR
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Bl 4-2: RBORFABRE, 1B

typedef struct bar {
int 1i;
double d;

} bar;

void
paramsl (int i, bar b) {
/*
* K WO
* * Wl
** W5:W2
*/

o O b
Q. k-

}

HREWBSHIIR PGS O MNNRSEASRETFra . AR
A IS HER L, B A 17 2E RO T A HERR -

NHEFRBT, BT A S BRI ARA IR W A7 as o HoE, RIFASERIEAE
WAL ARATTIR — AL

5 4-3: RBARBRE, ETHRNSH

typedef struct bar {

double d,e;

} bar;

void

params2 (int i, bar b, int j) {
/*
** WO i
** stack b
**x W1 3
*/

}

XHAF TR HER B Z K0 U5 1) 5 2 A5 B T et A o0, g iEds— i o0 AR Rt biig
B (BRARC I MR R G EES A ZEXAEND » Rl e st 25 788 (W14) 15 ) 5 T-HE
Kz H. e bmzsgt, i W14-22 Piin) b CalidgE: B> FP I 2 AN
A, REER 4 AT, b B9 16 AT, TSR T A Dy -22
(ZILIE 4-4) .

ANAE I, TG AN R UG BRI DT AR ] T 2 b HER =Sl
RBATHEME I HER R W), TS ERSL. FiEd W15-20 Ui b: 4 ST HI TR
ik, 16 STV o B E k.

411.2 RM{E

8 {7 mk 16 {7 Art 1) bR BUR [FMECR [B] 21 WO Hf, - 32 byt i) R BOR [ IR 9] 1) W1:WO
T 64 7 FR R R EGR [RIE R 9] 5] W3:W2:WA:WO o ZEAETE I WO [R5 [m],
WO i ] e B 0 5 SRR it
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BAT I AR

411.3 FARBNEETES

TR B AT, G e i E R B T I ER 7 9 A7 2 WB-W15, % f7 2% WO-W7
R A ar A ds . A TR, g i AR S IR T L F 1O A7 A7 4%, BT WO-W15
1 RCOUNT,

412 HEBRAE
RS AT C IBAT I RS iR B TR (A . 5 AP A B ] — A B AN TAE %547
Bk 4-3,
# 4-3; FHEBLE

Akt TR

char, signed char, unsigned char |WO0-W13 1 W14 (iR ¥&A FHEWETEE 15 -
short, signed short, unsigned WO-W13 F1 W14 Can S8 FAEWFRE 15D -

short
int, signed int,unsigned int WO-W13 F1 W14 Cin S 3% HAEDHRE ) «
void * (or any pointer) WO-W13 1 W14 Cln S8 FHAEWTFREH ) -

long, signed long, unsigned long | —Xf4BUTHIZFFERE, 55— DHAERE (WO, W2,
W4, W6, W8, W10, W12} 2 — . fikg 5 ¥ 75 17 2%
AL 1) 55K 16 47,

long long, signed long long, PUANERIT B BT A7, S — A2 A7 a2 {W0, W4,

unsigned long long W8} 2 — o A5 I A A7 a5 E I RAIC 16
. BEE MR RS A a B e MBS .

float —XABIT K A AT AR, AN AR (WO, W2,

W4, W6, W8, W10, W12} 2 —. fikdi 5 X1 %7 17 2%
A0 (IR 16 47
double” DUANSIIL 25 748, 35— AN 27482 (W0, W2,
W4, W6, W8, W10, W12} = —. fikdi 5 X1 %7 17 2%
A0 (IR 16 7.

long double AN (75, A28 A B8 (WO, W4,
W8} 2. MG A B L (A 16
fir.

structure PELE R R RIS A7 1) — N BB (i
i

* YR T -fno-short-double, double T long doubles
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413 fijR¥FEF MBS AL

U PR AR AN B SR B MR 0k o 6 — AN 2 A7 R A A T IR PRl -
BEREA 2, B AGFEN T LA R PR e AN K % B A7 2 FHVE SR EL . 9l e IX i Fp -1k
WA — W, 7= A A R S N

AT LLAE C g SCBAEAE it % PO 5538 24 B H Tl Vi 5 BRI A TR A
aligned JBMEPTH T2 CHAIEBIGELZ X M. reverse JEYERTHT& XHE
IR PP A . T IR LB VEANGE B, ES U 2.3 “SREFZEH .
KTHFHMELZE R, 130 (dsPIC30F %%12% T-Ht) (DS70046E_CN) {14

3,

414 FEFZERTHE (PSV) HIfEH

BRSO R, gnikas B3 PR R A const PRSI R BIUA AR B3 i 31 w5t 1) PSV
%I .const Bt. SRJ5 PSV & B iy AT B, WMikEss A a) PSV, ¥l
Vi )R A7t DX R R/ BRI A PSV 3 ARG 1K/ o

o, MR A EH PSV & Dk B A Thas. 2N AR B PSV 4EH
FIPE s e, XK — . const BUKAMURE] PSV & DM A RiG. #bie, MR
WA IR PSV 5 H A . $85E —-mconst-in-data IEIIR 7RG e o5 AN T2
JH PSSV %O,

space JEMERTH K e XAE PSV & Il 0S4 e B ey & 75 J0 2 4 15 2 4 2
B .const W1, HEM: space (auto psv) . N¥EHT PSV v il 1748 & 53 fic £
ANt A BB, HENE space (psv) « KT XEBEHEMEZELR, ESH
237 “ORBEEN.

SF- PSV N 2458, 1555 “MPLAB® Assembler, Linker and Utilities for
PIC24 MCUs and dsPIC® DSCs User’s Guide” (DS51317) .

4141 Boot i Secure HE

BoE P FRHTG psv & BL: . boot _const fil. secure_const . X B S
Bt . const AL, ANRIFIEGn B s ST T F 7 n] 3 B S AP RO AT FH X R B
ANEBIEERE T constants-in-code 7 14 J& constants-in-data f7fifif i, 4mifds
HR e I 22 4 B ) e R AR A B psv i . Ak, PSVPAG Fil
CORCONDits.PSV W2 J A 2 P 2 7 BRI DU o 380 R SORF 22300 BH R0 S e 2 A Y
et S PSV B S R

HEN boot 5 secure pRE, PSVPAG ¥ v B N IEFAIIAE . 1 (EXG AEATAR S0 R 4L
W EH RS .
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4142 DIEFEHBEEISH

WA R TRV E AN, e AR R A S E . il

myput s("Enter the Dragon code:\n");

G IS A4 HR B IR 2 O G TR B e AR . G SR ) BLAE boot 51 secure B#H,
DU A H R O B A NI PSV BB o 17 W AR 48 1 B AP B 20 e 3
—f (HEzA) e

AR, A6l B 2 Berb B AN BERAT AT HAB B . an, ANfeH e 3%«
BTSRRI AR E C FERR AL put s() « IR R B E0 745 o B L R
FEIBLE R — N LA B P IR ) THREFE S T R b 2 itk . 7SR IR bs 28
A, dichar. int #ffloat, sl EARMEILK, AIALEBATA R BB

4143 ZENFYF const [REHTE

AL g PR BE PSV H B BORAE 4 INAF BT SCHRF AT W ARG K const [
%/E%o 15”&[]'

const int __attribute__((boot)) tinme_delay = 55;

Wi ti me_del ay 5 XD const BRETRF, NHELOX40EAIF R BATRE R . (%
4 RAM H A SR CAHIAA AL &

T E4dE T const BRER, A E ti me_del ay 23fic #] i1 boot BT A ] PSV
HWEBE . LU space(aut o_psv) JEPEk B HIEE PSV R

int __attribute__((boot, space(auto_psv))) bebop = 20;

57 o AT AR I FR BT AR T S R AL PR, 51t

char * const foo __attribute__((boot)) = "eek";

G R R AT B R eek AU RCEIFRE AL f oo ITAEMA—A PSV W H B
e X THER PSV B, Sl O RRX OGB4 .

4.14.4 XZFRAEMAT

H T2 B i R 20K PSVPAG B A& H I psv 8B, [R5k i 21
PSVPAG Ziff a8 Z ME V.2 . Ednitas e MRA T, wRIERe 7NN
const ant s-i n- code fEREIEA, TFEP )R B % E PSVPAG HIAME . Siidas ik
T PR AE K Vi 0] const AR &A1 i i 1 LA H space( aut o_psv) REalieEn
ERIE'S

ey v3.0 ¥ PSVPAG M2 ANt B a0 Fr. 1R ANJESCHF A nl TR A48 H
space(aut o_psv) AR, LaBE R / B iEas S L psv fREF R & .
PSVPAG X H FANFIBEAE [ T PR % S (B H 5 0 L2 A B psv i & 504 12 4 5 B psv
AR RN SR B ] S

JUE AR RS PSVPAG Wk g e w5 B W YR, (H BRI FH £ 2 WA AT A8 4k . FH 57T
AR IR S AR 3.0 W Bt MR, BAESS 8.10 3 “HWiRE R+ PSV ¥
FEFT 7 vh s B A R o b il 45 R P B A o
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X HF PIC24 MCU 1
dsPIC® DSC ) MPLAB®
MICROCHIP C dmikssH - +5rd

FSE HIERA

51 &
A&k T PIC24 MCU 1 dsPIC® DSC [ MPLAB C %i %4 (Jii MPLAB C30) [
KA,
52 FEAR
AEYFIR A AT
o B
« FRA
2
53 HiEEr
ZrmUU/NERE Clittle endian) K77t B
o R A AR L
o ACALAF AR D AR AL
B, 0x12345678 fEHAIE 0100 HAFEMI T
0x100 0x101 0x102 0X103
0x78 0x56 0x34 0x12
Il 0x12345678 {EZF {734 W4 Al W5 iz fifln -
w4 W5
| oxse78 | ox1234 |
54 ¥R
F 5-1 FH T G e T SCRP I BE R R 287
% 5-1: HRIBIRRAY
Eis] fir B/ME BAAE
char, signed char 8 -128 127
unsigned char 8 0 255
short, signed short 16 -32768 32767
unsigned short 16 0 65535
int, signed int 16 -32768 32767
unsigned int 16 0 65535
long, signed long 32 281 2811
unsigned long 32 0 232 _4
long long**, signed long long** 64 2683 263 1
unsigned long long** 64 0 264 _ 1

** ANSI-89 ¥ &
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RTIIE XHBEMEER, HS U AT BERY.,

5.5 FBHE
Gt B ] IEEE-754 %38, % 5-2 FIHH T i S0 5 1075 R B om

% 5-2: R EERA
i} BE Em/ME | EHBKME | NB/ME | NEKMHE
float 32 -126 127 27126 2128
double* 32 -126 127 27126 2128
long double 64 -1022 1023 271022 21024
E = {5

N = H—r) GIMED
*YRAH -fno-short-double, double %fT long double.

KT LHNF R BB EZE L, E20HE A8T “HRAE”.

56 IREF

PTAT PR AESR B GE 16 A7 81K IO TN Edla =S 7] (64 KB) 15 [ A/ MU AE A 2
(32 K MRS 205 7o RSB KT 32 K igAH) o, SREFTTENT
CRIWT s HL SRR AL TR AT 32 K P GoTo R k.

WA AR IR 32 AL En e E2E RS WA 6 B “KIinAY C 3estRaL” .
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X FHF PIC24 MCU I
dsPIC®DSC (1] MPLAB®

MICROCHIP C mixesH e
%6 2 Minf C FeEtary

HIT- PIC24 MCU i1 dsPIC® DSC ¥] MPLAB C #4ii% %% (Jfi MPLAB C30) &t T 1t
PIEAREI R, FEBIVI 1) Microchip ) 16 {277 il 28K ¥ B 2 ks Dh g AR A 41X 88
PSR KA

© XA PSV R ——M Tt PSV BLHUE 2 Hodfi

« PMP #55——H Talid PMP 4h CRTHIND U in) #ds

o AR —— R T Y SO A0 1) Ao Gk

BRI R TR U ), (BB S S W SO AN DR A 0 B2 16 A7 280 ()
RO A7 i & R LA X

AERAESE 23 “16 884 C 5 ANSI C ZER” T A AHRIMS .

6.2 2% PSV iREH

dsPIC30F/33F FiI PIC24F/H 2 51 4k H 25 1t hifl A S 45 30 ok 30 4 R oAy R 4% i) w4 1
(Program Space Visibility, PSV) KfliffThae, MR INAEN Vi EdE . o< T PSV
i TAERIRE Z 14145 R, 5 S WA -8 T et 250 25T M. 2 0E 4.14
¥ PR (PSV) KR 155 8.10 F “HH ARG FEF+ PSV IR .
i PR U, 1% AR A S RE Ol O RR R D e %5 A7 4% (Special Function Register, SFR)
PSVPAG ¥ 32K [NAF G i B3 b ik 45 18] (7 32K ERIAE UL R, g s
FRELREVT A PSV L, BN auto psv A0, FEiZBEAH, Wl LUE 16 A7 ¥k ds
Bl o B, FERCKRISREET, I AE 1A LU B N A7 A7 A% 0K i

IEARA YT AT rT DO A e SO “245 7 PSV B fe . XEME MBS 0 Ak
HmEE (PSV TUN)D AT, A, HdEFeE 04008 32 7. 55— PSV TBIRAHLL,
AR ATRE S AT Z TR A, (HIXEN T R GE . SRR U In) DA R B 2 B
BAS H AR

6.2.1 A2 PSV Ui ) & X

#2353 “16 Lt C 5 ANSIC HIZER” 41T 4L C P i, IXLEY i SCHf A ul
BRER R 2 AOME B giiEad iRt T space @PE, HIT-3E Bk AR B A7 I8 A7 i 2
MRS 1)) o
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B, AR auto psv AFE GXF B NAFH LLTAE 17 2053 B A7 5
JC, FEiid 42— PSVPAG W E Vi) , AILLIEE:
unsigned int FLASH variable  attribute ((space(auto psv)));
B INAEAH DG AR 2% R A
« space (psv) ——4miEMA S BB A 1 PSV 25 1)
* space (prog) —4i A A2 H V5 [ [ AT BA-E 0
WHER, psv M auto psv AL HE Yt 73 Heslinf 55, DUEH— PSVPAG & &1k
15 I A 1,
6.2.2 2% PSV Vi
U space &M EHE A7 R NAE FEA BIRSE G P48 BRI B BB U M) o J el
T BLAEAT R R ) 5 bR RS 5 o IXAMUR RN 28 PSV 22 LT3 8 H PSVPAG 3%
L (BARERMEESEZ) .
eI TIILA PR ERT BEX 2 AP s S L5010 CV BERD o BT
const-volatile PRERF, XL PR EFF o] DAY FHREF a0 5. B!
_psv__, HTUIRAEEPSV AAKNS, HIU5HCE space (auto psv)
8¢ space (psv) TIIXHR
__prog__, HITUik A GEES I PSV IS HIX 5, Kl it 7r e space (prog)
PRI S, (B AT AN T A T N S
X TAAIUE] space (auto_psv) PN E, WEAFESRE  psv. B prog
HARBEA AT B AN REIX A4
FHT—15 ) FLASH variable BahEIEH MINAE 0], b K itas B B 5 R
K2
__psv__ unsigned int FLASH variable  attribute  ((space(psv)));
IAE, TR Bk 3 3 PR A s Al 77 25U % PSVPAG SFR ARG, LLIERAV 1]
AtE . X LERE AFRIFE ] LB 4R
__psv__ unsigned int *pFLASH;
FEAEFR PSSV AN HE R £, i dREN T DUE I IE W AL S2 PSSV G

PFLASH = &FLASH variable;

6.2.3 ISREEIHIM

2% PSV $8EF AT A V) M) 5 B A S A, BWRE T EHUTILATR 2 A R
SERVT A QBT AN T, A2 NG

Ak, WIIRSFEF (ISR) BENSHIESIE PSVPAG 17588 AR AT 4R A&
AERIE, ks T e ZE R ETEMA BN P REE,

G BE AW T B AL, TP IR SR I 4 5 5 ANTE ISR JE B AR B Al S B
PSVPAG. 4iLFEIAN -mconst-in-code EIRN, 75EIXAME B R AL A BEVT i)
auto_psv MM FAER T ®EHE, SNEEE TR P IR a . o X Wik
KRN, BITRE R E T E R E PSVPAG SFR EHARE .

XA DL Ay A R e X AN IR JE PR S
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* auto psv i iEds ¥ PSVPAG i fr4s B N IEHA{E, LAV auto psv &
], JFRLHEH ISR N, EapikE
Y an Nl PSVPAG 7717 4%

* no_auto_psv

B4

void _ attribute ((interrupt, no auto psv)) TlInterrupt(void) {
IFSObits.T1IF = 0;
}

WA, AN ORI auto_psv MY WAEEMLIEMHGT. M0
BN, R AERTIE R, S 2 E— RSN, PR auto_psv B,

RGGEFLN T, IR I, T LG H R FERE T NS,
(PRI PSVPAG H AL 3 M BRI, AL ETE A .

WHERE, boot B secure TN RITHAE A S EUR LR ) PSVPAG %
(B

6.3 PMP $5%t
— LB A IRAT 0 T (Parallel Master Port, PMP) #M5, {5150 LUK & Fhf7 i o
FHAEAfiti g B o5 L 5 IX S de e B o X AR IV Il I i A B B AT 5 . K FiZ4h
WHEZE R, 155 WAE R VS 2% T 0 B A 8 E 0 s 0
PMP $8EF AT 17— W RiA 525 PSV $85F . IXLE4 £ 15 0 L H PMP 5 & i
B 5
AN REIE TR BT IR Z R, FARR T IriE 8 A7 i 2 R BRI o G as AN
2 HAIPITIX L E .
A BT AT LS A B g U PMP. X EME SIS S PMP AN T
15, LMEVT i) AR &,
B = IhhE, T
o WItHth PMP——2 MWL k%L void  init PMP(void)
o 7 BB AT A A )
o 7F PMP 78 [a)vp g AR
6.3.1 YIghitk. PMP
PMP Ah s BT WIGa4, ARG A BEIEHAALBEYT 1) o 1 2 DL AT 332 1 284 O AH N SC
R4, LU B () 16 {7 S AF R B T 1
WA PMP, EIEH ) C i T vIaieiinm, T HEHEKIHH
void _ init PMP(void). WIHAEH T A& XREat, 6O~ HZ R 8.
Z R ECK/E PMMODE 1 PMCON SFR HiF 47T A B2 B o 45 ) S«
o HMNEEAS N BT B A A
PMMODEbits.IROM = 0

o BN ICE A A
PMMODEbits.INCM = 0

AEIBATIN 45 2 T B % R
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o AN AIIEL A 16 A7
PMMODEbits.MODE16 = 1
EIBATI, gnidfas e 75 2B % e e
o HNEERVICE O —Fh A
PMMODEbits.MODE = 2 8% PMMODEbits.MODE = 3
o XTTRTEREA, W ER EEARAS PMMODED ts . WATTB.
PMMODEbits.WATITM fll PMMODEbits.WAITE.
+ PMCON SFR NWHHMTH N FHCE , Bt e XA N, FiErThaefs
PMCONbits.CSF S5A&IA % 475 115 KULHAC
N IbSE
void  init PMP(void) {
PMMODEbits.IRQOM = O;
PMMODEbits.INCM = 0;
3

PMMODEbits.MODE16

PMMODEbits.MODE = 3;

/* device specific configuration of PMMODE and PMCCON follows */
}

6.3.2  FHFRAEEE R

G T H B EE T PMP 42 RS BOINAE il 25 45 B AL 16 A7 SRR s vl

LUERH S FCAF A 4% b 2R AR OC T n HIAF it #8 DR /N R o 1 e s i 45 I o

RS 28 “16 fr8fF C 5 ANSIC MIZER” 1, /o4 T8 pmp A2 . i@ PEH]

TR IE: Y A S TR SR 45 0. C A=A GXIGAE T — AT

4D .

P I At T B AP S R /N o BT LI RENE At 7 IO B 5 1) P 365 | B

RARIIIT,  WPRHBGE AR i o X EEAF il 75 BRI R ISALLIE W AN C A B
extern int external PMP memory

__attribute  ((space (pmp (size (1024),cs(0)))));

LA ESESCT RN 1024w AR Aittas, IF FLBAT ik BRAREAIFIE, 5054 %
WASCRE > PMP £ 45«

extern int PMP bankl
extern int PMP_bank2  attribute ((space (pmp (size(2048),cs(2)))));

LAE PMP_bankl KM A ES I 1 WG (U5 Al DO AR L, il 51 14 45
ANARD o PMP_bank2 FHEHI LTI 2 Bt Ghhk5 1 15 B2 R0 -
TER AR, BN X R R KA S0 16 KB. i UURIX L A BTN A 3L
SRICAE, DB TR S el ] DU X L 5 ]

1;

_attribute  ((space (pmp(size(1024),cs(1)))));
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6.3.3 7 PMP F[HE YT E
pmp 2] J& PR 38 w] DL H] T8 2 AN A8 A O 3 5 B b o X SRR ALt A R P B o AR
THT—/NT R A, ] PLEAT DL AR A
pmp  int external array[256]
___attribute  ((space (pmp (external PMP memory))));

external array¥7rBCEIET I B fE 4 external PMP memory . WA
—A PMP fififias, JF HORMEA T, AT Lo mext £ as (1 25 H . Ho, &8
G IAAAE G B p s, K] DMEACRS B 5 4

TR KRBT PSV e, UL AT TR RMBOERT  pmp_ SRIBMIARE. K
P2 PR E AT BN B AR BRI, B AR R g e AL R R PMP B AT U5 ) R TE A PR A
DUE, CaMY] T — A2, W RMEHTIER 1 C BRI IS . i ifasts A il 5 PMP
HIBEEAT IR A A o

6.4  ASNERIREN

-3 Microchip (1T 16 £7 8845454 PMP A0, A0 A7 28 30E & T 14T
sl (i,  Microchip 565 B AT AEAE RS ) o L HEPESRAE T 4 6HEAT 4N 3 A7 4 25 1)
TEHE D, R TR, AR AR B AN A RS .

FKALT PMP f7fifasln), T HAE T A0 T iR M ANBAH it a5 S (HEAFT
PMP, %28 ANENTE W] V5 ) IX Lo A7 it g o 424 T —FpBLih), NFRE A nf LAE R AL
8 € Qe Uy ) X L A7 i 2% o

SNEFRER (R HHuhb) FEAN R 32 £ . AEREK KGR A 64K (16 £7) ; HiAlh
16 A7 TME— bR A g gs . mALal DLER: 64K (16 7)) HIfifigds (FRig L) .
A %I, T

o PRI AT A S 1)

o LEANERAS ) rp s AR

o 8 SCUHAT U 1) A7 25 )

PLR A7~ :

SR

6.4.1  FEEAFHIFME A

XA LT PMP 5 1) 75 BB A 24 25 1]

16 A7 T H A5 B AE X TR IMRA i 23 1045 Ko AT 16 L7 a8 HFER:ES il LUIE b
NUCA- R, T AT al AR A/ NFD (AIE) frfgasde da bl 15 .

S 23 “16 fi#8fF C 5 ANSIC IIZER” ', N4 T B external A . %
BT MR S RS AN AN i C el (XA T—
ANINTENED .

7 IHY At o T B A AAE S A I KN o B80T DL TR e AP g s aa sk, s
AfgE i, ke A 0x0000.
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extern int external memory
__attribute__( (space (external (size (1024)))));

PAUEE LT KRN 1024 5275 B AP T A7 fifi s o 1247 il A T DLIE L & 1 4 52 44 B
external memory ME—HifRIH,
6.42  fESMAEFENZR

external ZWJEMHEE T LLH TR &N R b X ERBUA AR FE . 45
SERT—/NTT R, w] AR I DL AR 5

__external

int external array[256]
__attribute__( (space (external (external memory))));

external_array4%§fﬁﬂimﬁﬁﬂ%ﬂﬁ9@ﬁq%%§external_memoryfﬁo

WER, KT PSV 15kl, DULMH THRMOMEN  external K&
Ao RELBE FT I IN BIAL R BB AT I, e AR g Ve s AL O T AT U ) A IR 8
WAL, OB T AR, ATLUEIER ) C iRk Ui F e . g easts A As, il
RERE P G200 SRR S B R BSOR V) ) A o RSB B B AAE T — /N R A
6.4.3 &I AEAE A R

XA RN S AE A s P AR R 5 L, S A LA B el b AT o e 2 vl s )
5 AR B RO, 05 AMRREUN TS NS . IXPTA A, RREAT N
F R %, U R Al 4 DR ECHATAEAT A RRBORE S HE G 2% e B, 02 1R i
FI R H e WARAE SUTAT R KL, G aeRe 2/ E AR R . 8 F /i, e
AR o R, 52 AN BREOT DU O AR .

6.4.3.1  H TR

read_external

void  read external (unsigned int address,

unsigned int memory space,
void *buffer,
unsigned int len)

1ZPAEOE T R A, W R DU N AN R, (EZ R AR e S, DK TR R E  pR
o KRB IAT L TP, M memory space MIAMNAAEfifi#R T, MHbhE
address JFAHIREUEAE, 7 buffer HIY len I HAEAEAS A .

read_external8

unsigned char _ read external8 (unsigned int address,
unsigned int memory space)

MM AEA 2% 0] memory space, MMl address FFUREEHL 8 7. Sk Ui 1) 8 £ K/
XSG, 2 PR TR 12 PR 2
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read_external16

unsigned int _ read externall6 (unsigned int address,
unsigned int memory space)

MAN A2 ] memory space, MHulE address JFARTEHL 16 £, KiiH 16 47
KNI G, Gm e 235 18 FH 1% bR 5.

read_external32

unsigned long _ read external32(unsigned int address,
unsigned int memory space)

MANEA7 A 25 ] memory space, MHuhE address JFUREEEL 32 f7. =il iin 32 £
KNI G (B Long 5% float ), 4miFasfiE FH1Z R 5.

read_external64

unsigned long long _ read external64 (unsigned int address,
unsigned int memory space)

MAN A 2% ) memory space, MHiHE address JFARTEHL 64 £, 415 iH] 64 47

KNPXT G (41 1ong long B¢ long double #1) , Zuida¥s i % ek 4.

6.4.32 HMTHEAKEKH

write_external

void  write external (unsigned int address,

unsigned int memory space,

void *buffer,

unsigned int len)
ZRAUE S NREL, WRFECUN AR, FZ R B e X WK FH s H e
o ZRBNPAT LA FMWIE, B buffer F len FHHHEESALN
memory space HIAMNT -fE#s, MU address G-

write_external8

void  write external8 (unsigned int address,

unsigned int memory space,

unsigned char data)
¥ data M 8 7 5 NHMBAFi 7 1Al memory space, MMl address Hifi. 225 8
I NGNHPS BN P ThE 50 TP RE AT g8

write_external16

void  write externall6 (unsigned int address,

unsigned int memory space,

unsigned int data)
¥ data 1 16 {05 NIMBAAAE W) memory space, MMl address JF4f. 25
16 ALK/ N, 2 2 T 12 bR 2
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write_external32

void  write external32(unsigned int address,

unsigned int memory space,
unsigned long data)

¥ data ) 32 75 NHMBAHiE T A memory space, MHLE address Hifi. ikE
32 AL R/PEP RIS (40 long 8L £loat M), ZPEasRe il F 1% ek £

write_external64

void  write external64 (unsigned int address,

unsigned int memory space,
unsigned long long data)

¥ data 1) 64 75 NHMBAHET 0] memory space, MHLIE address JFif. k'S
64 N KNG (BN long long BY long double &), 4miEadbs i HiZ k%L,

6.4.4  SMERH
PLR B sk B TAE R (48 Examples SCAFEH) o

o BIAL FH 4 2t i s SEDL R Sk A A7t 4 o AEREA T, REANRL AR AE ST IR A B A7
i, MAR A, AR e X 512 AN HITH external fAGifids, JHAEHIAH N3
5 BRI ORI T RS 280 A e St A i 8 ) 84 7 X
e, 8 SAMBAE i s

extern unsigned int bit memory
Aiiattributeigj(space(exgérnal(size(512)))));

P, 2 SN TS R 188 R HORs A T LR 5 SR B A i 25 B 471
static unsigned char real bit memory[64];
unsigned char _ read external8 (unsigned int address,
unsigned int memory space) {
if (memory space == bit memory) {
/* an address within our bit memory */
unsigned int byte offset, bit offset;
byte offset = address / 8;
bit offset = address % 8;
return (real bit memory[byte offset] >> bit offset) & 0x1;
} else {
fprintf (stderr,"I don't know how to access memory space:%d\n",
memory space) ;
}
return O;
}
void write external8 (unsigned int address,
unsigned int memory space,
unsigned char data) {
if (memory space == bit memory) {
/* an address within our bit memory */
unsigned int byte offset, bit offset;
byte offset = address / 8;
bit offset = address % 8;
real bit memory[byte offset] &= (~(1 << bit offset));
if (data & 0x1l) real bit memory[byte offset] |=
(1 << bit offset);
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} else {
fprintf (stderr,"I don't know how to access memory space:%d\n",
memory_space) ;

}
KA pR 5 LASABAFR) 5 A1
« RV bit memory, W
- i LA ) T (R RS R S S
- B real bit memory FWAHNALE
o W, Vi G REID
it o IR LA P A 2O, A R AR B A [ A
__external  unsigned char bits[NUMBER OF BITS]
___attribute  ((space (external (bit memory))));
// inside main
__external  unsigned char *bit;
bit = bits;
for (i = 0; i < 512; 1i++) {
printf("sd ", *bit++);
}

BT __external _ CVPUERFZAL, AT LU — B C i fusk e SO 1] A1 A7
i 2% 1) o (R AL
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X HF PIC24 MCU 1
dsPIC® DSC ) MPLAB®
MICROCHIP C dmikssH - +5rd

FTE SR

AE YR H TS A8 H T PIC24 MCU Fil dsPIC® DSC () MPLAB C 4iifsd (i
MPLAB C30) BT 49m kA as 1 32 £ k.

7.2 FERAE
AT I AL
oAb T BT
o AT I
« {ff SFR
o i 5
« M C 435 ] EEDATA—1Wi&E H T+ dsPIC30F DSC

7.3 AESILIF

AR PRAS L SCAFBETE T T AR XSS LT BN dsPIC DSC s 14Hh ml H (1) e ik
UIRe7ifrds (SFR) o Z4E C Sk 3C#F, A

#include <p30fxxxx.h>

Horp xxxx SN EAFAITS . C L& support\h HaxH.

AE PR R T BE 5 A7 2 4% (W01 CORCONbits) , WM& 30tk

B R R, J& 4 dsPIC30F2010 #F4m 5 1K, BFEEPIAN R E: — AR BUH AL
e PSV & L, 57—/ NeREUH T-2511 PSV & .,

#include <p30£2010.h>

void

EnablePSV (void)

{
CORCONbits.PSV

Il
=
~.

}
void
DisablePSV (void)

{
CORCONbits.PSV = 0;

}
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Ab PRGSO LT A, Al AR TN b A A s A 0 A SFR dnd4 . il
CORCON e WIZ#E I fr 4% . WK SFR Ay S H B4, PRIk S il A A 1%
SFR & X4k, 4ikg4 5 SFRIWAFAHIE, /R /EmMn T “bits” . i1,
CORCONDits st WAL 75 A7 s IS5 K o A I B 0 b 67 0 44 i 44 45 K T i) A7
(A, W PSV %75 CORCON Ff7 1) PSV {7, N IHI/ZX CORCON [ 7¢ 4% &
X CRR AT REAT BT A2 L) -
/* CORCON: CPU Mode control Register */

extern volatile unsigned int CORCON _ attribute ((_near_ ));

typedef struct tagCORCONBITS {

unsigned IF 215 /* Integer/Fractional mode */
unsigned RND N /* Rounding mode */
unsigned PSV :1; /* Program Space Visibility enable */
unsigned IPL3 HER
unsigned ACCSAT :1; /* Acc saturation mode */
unsigned SATDW 115 /* Data space write saturation enable */
unsigned SATB 215 /* Acc B saturation enable */
unsigned SATA 215 /* Acc A saturation enable */
unsigned DL :3; /* DO loop nesting level status */
unsigned :4;

} CORCONBITS;

extern volatile CORCONBITS CORCONbits  attribute ((__near ));

Hhdk .

vE: 55 CORCON #il CORCONDits i [f]— /N2 17 o8, 1EBEREI S M Ky [

7.4 FEHREM

7.3 IR P RER AL BRSSO R s T AR TS SFR, (BT
A X SFR k. support\gld HkmH AR B IR M. BEAIA ST
e T SFR [l . BAE BRI SO, $5 e B Ay iy AT IR

-T p30fxxxx.gld

o xxxx FREAERLS .

B, EEA—N4%H app2010.c B3, B dsPIC30F2010 #5411 —N W
T2, AT A T T iy AT S PR RN X AN SO

pic30-gcc -o app2010.o0 -T p30£f2010.gld app2010.c

—o I ATIEI My &4 COFF nl #1530,  -T IEHiZh i dsPIC30F2010 #1444
o WRAE S HT R H sk AR p30£2010.g1d, FEEESIAE AR KA 8 & .
TR 3, SEREREIR O 5 E PIC30 LIBRARAY PATH 1. HE{FHES N

% 3.67 “HFER".

DS51284H_CN 2 92 1T
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7.5 (FHEHRIIREF S
I R P A R Tk i 2 A7 S i B LR A5 %

1.

AL I 2R A AL R 28 Sk SO o IXFE REHR A% I 5 2R AR IR T e 27 A7 2% TR YA
g, fidn, FIHKER)ES T dsPIC30F6014 #3141k S0 F:

#include <p30f6014.h>

B U5 W ATAT HoAth C AR —FFE U7 M RF IR DI RE 2 A7 o o WRACAL v )Rk T e 75 A7 2 adt
TEEAE,

B, T HEEE R Timer1 SRk DhaE 5 A7 28 I T A s 2

TMR1 = 0;

R 451 A)H ) TICONDbits. TON K78 TICON Zi/7asHH e 15 A2, B “g iy
2RITIR7 Lo IXSVERPK4 N TON FIALE 1 K83t 2%,

T1CONbits.TON = 1;

BERAH Y A5 10 27 A7 4 0 O BB R IR SO . S as PR LR IR D e 25 A7 s 1)
bl GE ARSI 458 BF A0 SFR AH[F f)dtdil) o 1 6.1 3548 -
p30f6014.91d

S TAE R AR SO 245 L, 3 “MPLAB® Assembler, Linker and Utilities
for PIC24 MCUs and dsPIC® DSCs User’s Guide” (DS51317) .

R TH PG S I R R BARAD . e A T LA R I RE P A7 A% o IX SRR DD RE 7
TR Z W p30£6014 . h 3. Z AR R & T 24 I BE R iR S
p30£6014.g1d FHEERE.
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B 7-1: S I PRl

/*

** Sample Real Time Clock for dsPIC

* *

** Uses Timerl, TCY clock timer mode
** and interrupt on period match

*/

#include <p30£6014.h>

/* Timerl period for 1 ms with FOSC = 20 MHz */
#define TMR1 PERIOD 0x1388

struct clockType
{

unsigned int timer;
unsigned int ticks;

unsigned int seconds;

} volatile RTcloc

void reset clock(void)

{

RTclock.timer
RTclock.ticks =
RTclock.seconds

TMR1 = O;

k;

0;
0;

PR1 = TMR1 PERIOD;

T1CONbits.TCS =
IPCObits.T1IP
IFSObits.T1IF =
IECObits.T1IE

SRbits.IPL = 3;
T1CONbits.TON =
}

void _ attribute

if (RTclock.timer > 0
RTclock.timer -

RTclock.ticks++

0;
4;
0;
1

’

1;

/*
/*
/*

/*

/*
/*
/*
/*
/*
/*

/*
/*

countdown timer, milliseconds */
absolute time, milliseconds */
absolute time, seconds */
clear software registers */

clear timerl register */
set periodl register */
set internal clock source */
set priority level */
clear interrupt flag */
enable interrupts */
enable CPU priority levels 4-7%*/

start the timer*/

((__interrupt )) _TlInterrupt(void)
{ static int sticks=0;

’

if (sticks++ > 1000)

{

sticks = 0;

RTclock.seconds++;

}

IFSObits.T1IF =
return;

0;

)
1;

/*
/*
/*

/*
/*

/*

if countdown timer is active */

decrement it */
increment ticks counter */

/* if time to rollover */
clear seconds ticks */

and increment seconds */
clear interrupt flag */

DS51284H_CN 2 94 1T
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7.6 {FH%E
M PRBS L B e X T R R I Re a7 A7 44N, B4 16 A RAZS 1w X T % .
o TCE T
o AT PTG 11
o BT S A 52
+ ISR A B
7.6.1 B B A O
AL T TR R B I E AL %, B, A 22 E FOSC 7, WI7E C YA I LT
N T AR .
_FOSC(CSW_FSCM_ON & EC_PLL16);
BOBAE e AN Bh, PLL W5 16X, [ I B s 4ot L) 450 0T st el e £ 1
FI#E, ¥'% FBORPOR f7:
_FBORPOR (PBOR_ON & BORV_27 & PWRT ON 64 & MCLR DIS);

FAERE 2.7 V IR R AL, 5 IR 52 i 2801 4A 16 4 64 ms, F£F MCLR 5| Ifd
B 1/0 [,

R EAL B ESIR, S IALPEE LS.
7.6.2  ATATLHEARE
NEFH T A C e g K

#define Nop () { asm__ volatile ("nop");}
#define ClrWdt () { asm_  volatile ("clrwdt");}
#define Sleep () { asm_  volatile ("pwrsav #0") ;}
#define Idle () {_ asm volatile ("pwrsav #1");}

7.6.3  BUEAARESOEE
A YR T BB AE A T . AR RS R R AT E 250

N

/N

N R E NS N RIRENFF. N DAZIUE 2 IR, HMEN 2.
#define XBSS(N) __attribute  ((space (xmemory), aligned(N)))
#define XDATA(N)  attribute ((space(xmemory), aligned(N)))
#define YBSS(N) ___attribute  ((space(ymemory), aligned(N)))
#define YDATA (N) ___attribute  ((space(ymemory), aligned(N)))
#define EEDATA (N) __attribute ((space(eedata), aligned (N)))

B, SRR ALT X AEE X, X573 32 A5 i hk:

int XBSS(32) xbuf[l6];

P — AN R T 404l EEPROM i, A RN 5% 7 2

int EEDATA(2) tablel[] = {O, 1, 1, 2, 3, 5, 8, 13, 21};
;ﬁ%%$%%§ﬁoﬁ%iﬂ%?%ﬁ%ﬁ%ﬁ%ﬁﬁﬁﬁ%&ﬁmmﬁﬁﬁ%@

#define PERSISTENT _ attribute  ((persistent))
#define NEAR ___attribute  ((near))
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7.7

Bhn, P s EAL S REOR B LA YA AL

int PERSISTENT varl,var2;

7.6.4 ISREHE
AT T AR Ss Re - (ISR

#define ISR _ attribute ((interrupt))
#define ISRFAST _ attribute ((interrupt, shadow))

B, 7 timerQ H T 1) A IR i 25 R T
void ISR INTOInterrupt (void);
PSP I i PO I DR 7 v BT i 25 A«

void ISRFAST SPIlInterrupt(void);

E: WHISRMH T 8.4 % “SHMmE” HAHMAA4, ISR FihbK
H B 7E 3 P R ) S

M C %15 sl EEDATA—{X&E T dsPIC30F DSC

PR RAL T — 8y 5 1) 5 i SR SR VPR AR A TR A A 1) EE £ X rp o IXSEE R

RAR fif HL

int EEDATA(2) user datal] = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9 };

user data FHAFHAE EE Al T, A4 AMERE 10 M.

dsPIC DSC #5124 e N A4t 1 Wyd 5 ik Uy [l IX M EAif X . — R 2l e e

SRR o )Pk R AT R LA FE 4 (TBLRDX) .

7.71  i@id PSV ijjji] EEDATA

S PR B P PSV & RV MIAE R R P AE it ds i i = 0, PSV B H R T

1Jj In) EEDATA 171 8%

AT PSV %

« PSVPAG 7 f£a b 25 & ok By [l RS P A7 s 1) IE bk . T EE Hidis, i
HEYy OXFF, {HEUfliH  builtin psvpage () FR%L.

o BNVl E A7 CORCON ZF 728 1) PSV A kAl fig PSV & o W iz %A & 47,
/] PSV & L 4R %4124 0x0000.

DS51284H_CN 2 96 1T
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B 7-2: it PSV Vil EEDATA

#include <p30fxxxx.h>

int main (void) {
PSVPAG =  builtin psvpage (&user data);
CORCONbits.PSV = 1;

/* .. %/
if (user datal2]) ;/* do something */

}

XAV EEHAT— K. BRAESE T PSVPAG, 7 Ilndid B d C 2w —FE5] i
EE il a3 0] tp AL R X S AR i, A

vE: XA S g E P PSSV (-mconst-in-code) A AT
AR b B

7.7.2 {#F] TBLRDx ¥54-V)jja] EEDATA
Ui PE 28 AN HL % TBLRDx $54, H AT LU AT Y Sl F X 2645 4. 1% PSV Vi) —
FE, A SFRAEEH A 23 frfdbdl, IR bk gwbd A3 4135y« il §
TR Al A7 A 2, R T AR .
P4 Ff] TBLRDx #54:
o TBLPAG 75 17 2 WA 20 B A B ] R P A-fifi s 1 IE A ik o X1 EE 20ds A7 i o »
E 4l Ox7F, (HdfEH]  builtin tblpage () PRHEL.
. TBLRDX%E/&\Hﬁﬁﬁﬂ__asm__i%/ﬂﬁ*ﬁ’%fﬁﬁ/‘]_builtin_tblrdl%l%(ijjI‘Eﬂ;
KTX /A MEE, 520 (dsPIC30F/33F FLy: i 2% )
(DS70157B_CN) .

151 7-3: 1HITREEVs ) EEDATA

#include <p30fxxxx.h>

#define eedata read(src, offset, dest) { \
register int eedata addr; \
register int eedata val; \
\
eedata addr =  builtin tbloffset (&src)+offset; \
__asm__ ("tblrdl [%1], %0" : "=r"(eedata val) : "r"(eedata_addr)); \
dest = eedata val;

}

int main (void) {
int value;

TBLPAG = _ builtin tblpage(&user_data);

eedata read(user data,2*sizeof (user data([0]), value);
if (value) ; /* do something */

}
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7.7.3 HAthf5 BRIR

(dsPIC30F %1% %TF M) (DS70046E_CN) [ 5 &%t dsPIC DSC 4Lk it Al
TIEFFAL 25 A1 EE BURA- G 23 A T TR RIS . AZE WA R TR
SEFN EE B AFAE 2L IS AT N g AR 43 L
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X HF PIC24 MCU 1
dsPIC® DSC ) MPLAB®
MICROCHIP C dmikssH - +5rd

58 M

Hh AR BEXS TR 2 B0 A LN F SR AR AR (ANl R W R AL 8 S
S RPERIFAERLD o RPN, PP IR AT AR T, R LTI eR AL
RACHEFAF . b WAL BEEE AN, ST AT I I A5 BT RS2 I H A THURE -

16 fras SR 2 A WM P . 538k, FevF et se 4 b i b W] 1 76 A 1)
RS 2 1 o

G 1 2% 58 A SCHFAE C AT WL AU T b T P IBTAR B o AN SR 0] w7 AL PR AS
IEEP

8.2 ITEAA

ARFEHE A B

s HEPMRSEF— U Pl EA C s e AP Wi ST (ISR), 1E
RATPWINE o 4 T 3SR RPERE, S HE K T S T R H R R B B
AEE N AR 2 W SR R AR AR R, Xy 5] DU A B R AR B
A5 B E R T RENE .

o Gl E——Y K LR, 16 SLAEE b 1 SRR N . b I
R AL bk, $55% ISR bk, AR, N AR IX L
i1l A A AT R R B

o FRI RS BEFIHERI—N THUE NP WHR BS54RS 5 Ik i A
], AR R E 27 A7 A LA A5 B

'ﬁ%%&ﬁ@——M*%%#ﬁiﬂ%ﬁBR%*%%$ZE%ﬁEﬁ%¢%W@
M)

o FRTRE—n 0 R IR R .

o W EEFP R —EE RO R AR R 4R AR R4

o TR SR A — R AR IS L A A 5 1B R I b v I G o BRI B AE A fE o

o HWTIR & AR FH PSV K F——76 o 7 IR 25 72 7 v 52 5 #ELf psv 4541 Rl CodeGuard
24 psv B HT .
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8.3

%5 TR SRR

A DA A R A 240, AV C 8 SRS M S A N ACHS, o AR5 iy
R4 FE

8.3.1 %5 P WIRS R RIES

%5 ISR LA A -

o NS HIFUA void IRIFHMERA H I ISR (ERifD

o AR ISR (BRiED

o ANEH ISR A H LA REL GBSO

16 AL 2SPER ISR AT Hofth C pRE—4F, WL AR &, nfLlyin e, H
J&, ISR T EFH KA SH, KA RFME. XA, KA ISR AE K S {4 4 ik
AR, e RS 8 C B (BRI ISR AN Hal iy =0 A i, A
AR SHFRMIMED .

ISR H GE i 4 rp Wr sl P BE IR, ASREI I Hofh C BB . ISR it F KR 1]
(RETFIE) fRABH R, MAZEH M1 RETURN $54 . AR Il H
RETFIE $54 18 tH P Wi iRk 45 B e S iR Ab B 88 wE s, U Status 25 4735 11E .

I, H T T R () PR R ], OB ISR U A g A, 25 RE S
8.6 17 “HIMrmENIER" .

8.3.2 HEFWRSEFREE

ke C BRI W IR SRR, 4R E B interrupt JE T (S W 2.3 T OCT
__attribute  KEFWHIA) o interrupt J& P KIELLT

___attribute  ((interrupt [(

save (symbol-1ist) ]
, irqg(irgid) ]

, altirg(altirgid)]
, preprologue (asm) ]
]

(
[
[
[

)
))

A[LL{E interrupt BIEXMSEAIETE N T RIZTF 7. Bk, interrupt Al
___interrupt BEMW, save ___save_ P2 I

HIEM) save ZHFREBEANURH ISR & AR AR E 1) — Aol R A
PIREEAIE TN, R HE S HIT.

UERANAR T A SRR B, A% ORY AT RELE ISR B 4 JRAg . 1 ISR 12X
AN iIZH volatile FRE.

LR irg ZEARVER— A W o T — N E R TR, AT altirg 25T
YRR — A N T AN E A R . SRS E AR SRR
WrID %5, (Z[d%E 8.471 “HHUra®E” F -l ID 5L, O

HIEM) preprologue ZHULVFAEA KA T, 485 A 1 ¥ B 2 prologue R A
ikl
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Al

MEH i nterrupt YRR, 1ETEE auto_psv B no_aut o_psv. W T EEAR
5, ARSI aut o_psv.

8.3.3  ATMWiRS RS D

TR T AL isr0 AT WIS AR

void _ attribute ((__interrupt )) isr0O(void);

R UE B, PR AT S8, WA IREME. R T ERE, it iR
P TAEZ A7 2%, LM Status 272 T & T 4047 % . Al sk B HoAh A B 48 e b
interrupt BRI SHIRY X LA &, a0, LA H AR IR E AL & varl F
var2, FH TR RA:

void  attribute ((__interrupt (_ save (varl,var2))))
isr0 (void) ;

RGBT P Y ({1 push. s Flpop. s $54) , FH/E BN
shadow B (B 2.3.27% “WEMBMBE") . Bl

void  attribute ((__interrupt ,  shadow_ )) isrO(void);

8.3.4 FHEFWR BN THRSESR

WA B IR SR P AN T 2 interrupt J& VEATAT nl e 240, D) n] A a7 R sk .
TEET R S SO rboE SCT R ) %%

#define ISR _ attribute ((interrupt))

#define ISRFAST _ attribute ((interrupt, shadow))

filtn, 7] timerQ HH Ik v TR 55 e«

#include <p30fxxxx.h>
void ISR INTOInterrupt(void);

FHPH I R4 75 B SPI I g v 07 i 45 125 -

#include <p30fxxxx.h>
void ISRFAST SPIlInterrupt(void);
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8.4

B &

dsPIC30F/33F DSC #1 PIC24F/H MCU 231G A T n) e —— R A H K ——
T RAB A T 5 ) o

SEHIRAT 5w A e S ARG, AN MR T, W R
XLLR /R, 2 INTCON2 ZFAfas P ) ALTIVT A BN, FRHAHA R ES.

I AT EALAN S W ) AR AR B TR AR SR AL, I TR RS
XALALBEAS MHLIE O ARTTARHHAT o HLIRZE, BERLRNIA SCAF A%t AR 1

## GOTO 4 REAZ M2 Ciafriy Rahid.

T N T, DA ZRUKS BR B RS A B — A ) R A M, H R iR e Al
FHEATAT RGP BRECL L] RETFIE ACPEREFE 1R | BIHT G415 .+ 7 ek o]
M CHWE. 54— CREIRE NI RN, it de i IRy g B 2 A H
RGN, FEATHAE 4 10Fe 2 R EOR [A] o S BEas vT LURT 26 b v B R 250 ik 35 7
rh T 1) K

ARG AR T AR R ) P T R KO T W e i, SRR T A R A i, inAE TR
GIRRE, HERE R ) R E S A

void _ attribute ((__interrupt )) _StackError(void);

R N RGeS AT . R, i E ST NI R, & HIERES 52 10 26 A
ST

void _ attribute ((__interrupt )) _AltStackError(void);

[P 5 R B TR T T )

X T BAT 45 E AL B R R T AT TR T IR R, K BB AN EOA R TR T AL B R K. BRIA
PR P BT A P R B PR R AR AL, AR AR N R e Tl 44
_DefaultInterrupt J B AT I BR ESR AR (R ER DA 117 v BT Ak B R

AR I I JE LA R T 1) B TIE SO R 4. Tl A TR R 2 I A
BE S A N AT, HaR X, [N, 5 interrupt JEPER 1rg 58
altirg ZEEAE UM EAN D Flhn, A48E AR Ed A 3= W & 52, FH T
IR :

void  attribute ((_ interrupt ( irg (52)))) MyIRQ(void);
e, 8T —AN RO R A H b e = 52, AR R R EE )
void _ attribute ((__interrupt ( altirg__ (52)))) MyAltIRQ(void);

irglaltirg 5 Al Ly WiE kg5 4553 11— . B AEH T interrupt/@ K irg
SR, IEREE AN 54 Interruptn, Hhn hmES. B, CFIRST
_Interrupt45 #| Interrupt53 #gmiEaiRi . FFE, WRAEH T interrupt J& 1
altirg Z40, ik ERSNITT S 4 ___AltInterruptn, Hrhn A& T . K
M, CHRAfF AltInterruptd5 #| AltInterrupt53 #iduiFasfrid .
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8.41

dsPIC30F DSC (3E SMPS) #H &

[~1  dsPIC30F SMPS ##fF H i {445 dsPIC30F1010. dsPIC30F2020 #i! dsPIC30F2023. fit
11 H Al dsPIC30F #3fF4f i Ak SMPS (1),

* 8-1: o i [i| ——dsPIC30F DSC (3E SMPS)
IRQ# Ep e ZHmES ) & R

N/A _ReservedTrap0 _AltReservedTrap0 fRe

N/A _OscillatorFail _AltOscillatorFail P95 o WAL I 574 O

N/A _AddressError _AltAddressError HhHERE IR BB

N/A _StackError _AltStackError HERR AR P

N/A _MathError _AltMathError B

N/A _ReservedTrap5 _AltReservedTrap5 Nl

N/A _ReservedTrap6 _AltReservedTrap6 fRE

N/A _ReservedTrap7 _AltReservedTrap7 e

0 _INTOInterrupt _AltINTOInterrupt INTO 4hEH 7 O

1 _IC1Interrupt _AltIC1Interrupt IC1 H N Hilife 1

2 _OC1Interrupt _AItOC1Interrupt OC1 fyth Eb 8 1

3 _T1Interrupt _AltT1Interrupt TMR1 Timer1 j&I

4 _IC2Interrupt _AltIC2Interrupt IC2 I NFlife 2

5 _OC2iInterrupt _AItOC2Interrupt OC2 it e 2

6 _T2Interrupt _AltT2Interrupt TMR2 Timer2 i}

7 _T3Interrupt _AltT3Interrupt TMR3 Timer3 it}

8 _SPHInterrupt _AltSPI1Interrupt SPIM1 H AT 4M&HE M 1
9 _U1RXInterrupt _AltU1RXInterrupt UART1RX UART1 &I #%
10 _U1TXInterrupt _AltU1TXInterrupt UART1TX UART1 & 1% 2%
1 _ADClnterrupt _AltADClInterrupt ADC 458 1%,

12 _NVMInterrupt _AltNVMinterrupt NMM NVM ‘5 5¢ ik

13 _SI2Clnterrupt _AltSI2CInterrupt M 12C i

14 _Mi2ClInterrupt _AltMI2ClInterrupt ¥ 12C bk

15 _CNInterrupt _AltCNinterrupt CN #ig NAZ AL, Hh K

16 _INT1Interrupt _AltINT1Interrupt INT1 SRR T 1

17 _IC7Interrupt _AltIC7Interrupt IC7 S NH#2 7

18 _IC8Interrupt _AltIC8Interrupt IC8 iy N Hifi#e 8

19 _OC3Interrupt _AltOC3Interrupt OCS3 #iyh bl 3

20 _OC4iInterrupt _AltOC4lInterrupt OC4 it L 4

21 _T4Interrupt _AltT4Interrupt TMR4 Timer4 i
22 _T5Interrupt _AltT5Interrupt TMR5 Timer5 #8H}
23 _INT2Interrupt _AltINT2Interrupt INT2 AR i 2

24 _U2RXInterrupt _AltU2RXInterrupt UART2RX UART2 # i #%
25 _U2TXInterrupt _AltU2TXInterrupt UART2TX UART2 K i%%s
26 _SPI2Interrupt _AltSPI2Interrupt SPI2 B 4T4 M 2
27 _C1linterrupt _AltC1Interrupt CAN1 414 IRQ

28 _IC3Interrupt _AltIC3Interrupt IC3 #y N A #E 3

29 _IC4Interrupt _AltiIC4Interrupt IC4 N\ Hi#e 4

30 _IC5Interrupt _AltIC5Interrupt IC5 fi A\Hifi#2 5

31 _IC8Interrupt _AltIC6Interrupt IC6 %y N A2 6

32 _OC5Interrupt _AltOCS5Interrupt OC5 #ith Lb#: 5

33 _OCe6iInterrupt _AItOC6Interrupt OCS6 fir i L4z 6

© 2008 Microchip Technology Inc.
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* 8-1: o i [ = ——dsPIC30F DSC (3E SMPS)
IRQ# Ep e EHmES T & e

34 _OC7Interrupt _AltOC7Interrupt OC7 i b 7

35 _OCS8Interrupt _AlItOC8Interrupt OC8 it L4 8

36 _INT3Interrupt _AItINT3Interrupt INT3 M5B T 3

37 _INT4Interrupt _AltINT4Interrupt INT4 #hRH T 4

38 _C2Interrupt _AltC2Interrupt CAN2 414 IRQ

39 _PWMinterrupt _AltPWMinterrupt PWM Ji UL

40 _QElInterrupt _AItQElInterrupt QEI {7 &l 8 LR
41 _DClinterrupt _AltDClInterrupt DCI CODEC f#4ir5e ik
42 _LVDlInterrupt _AltLVDInterrupt PLVD &l 2 B
43 _FLTAInterrupt _AltFLTAInterrupt FLTA MCPWM #(f= A
44 _FLTBInterrupt _AItFLTBInterrupt FLTB MCPWM #if& B
45 _Interrupt45 _Altinterrupt45 N

46 _Interrupt46 _Altinterrupt46 N

47 _Interrupt47 _Altinterrupt47 e

48 _Interrupt48 _Altinterrupt48 N

49 _Interrupt49 _Altinterrupt49 N

50 _Interrupt50 _Altinterrupt50 TR

51 _Interrupt51 _Altinterrupt51 N

52 _Interrupt52 _Altinterrupt52 fRE

53 _Interrupt53 _Altinterrupt53 TR

o 842
N

dsPIC30F DSC (SMPS) &

dsPIC30F SMPS #s44 H Hiy tu4% dsPIC30F1010. dsPIC30F2020 #1 dsPIC30F2023. fit
A HoAth dsPIC30F #5482 SMPS .

* 8-2: H 7 [7] & ——dsPIC30F DSC (SMPS)
IRQ# EnEA H#HRESZ [E=cp:

N/A _ReservedTrap0 _AltReservedTrap0 fre

N/A _OscillatorFail _AltOscillatorFail P 7 2% R B i

N/A _AddressError _AltAddressError HhHER IR BB

N/A _StackError _AltStackError HEREE R P B

N/A _MathError _AltMathError BeEAS R

N/A _ReservedTrap5 _AltReservedTrap5 Nl

N/A _ReservedTrap6 _AltReservedTrap6 fRE

N/A _ReservedTrap7 _AltReservedTrap7 fRE

0 _INTOInterrupt _AltINTOInterrupt INTO #hH I 0

1 _IC1Interrupt _AltIC1Interrupt IC1 H N Al 1

2 _OCH1Interrupt _AltOC1Interrupt OC1 #irt bh# 1

3 _T1Interrupt _AltT1Interrupt TMR1 Timer1 j&I

4 _Interrupt4 _Altinterrupt4 N

5 _OC2Interrupt _AltOC2Interrupt OC2 #irHi L 2

6 _T2Interrupt _AltT2Interrupt TMR2 Timer2 i}

7 _T3Interrupt _AltT3Interrupt TMR3 Timer3 i}

8 _SPHInterrupt _AltSPI1Interrupt SPI1 HATA T 1
9 _U1RXInterrupt _AltU1RXInterrupt UART1RX UART1 &I 4%
10 _U1TXInterrupt _AltU1TXInterrupt UART1TX UART1 &% 2%

DS51284H_CN % 104 1

© 2008 Microchip Technology Inc.




* 8-2: o i [ = ——dsPIC30F DSC (SMPS) (%)
IRQ# Ep e ZHmES T & e

1 _ADClnterrupt _AltADClInterrupt ADC #4u5¢ %

12 _NVMinterrupt _AltNVMinterrupt NMM NVM 5 5¢ ik
13 _Sl2Clinterrupt _AltSI2Clnterrupt M 12C ik

14 _MI2Clnterrupt _AltMI2ClInterrupt 3 12C ik

15 _Interrupt15 _Altinterrupt15 PR

16 _INT1Interrupt _AltINT1Interrupt INT1 SRR T 1
17 _INT2Interrupt _AltINT2Interrupt INT2 #hBH T 2
18 _PWMSpEvent _AItPWMSpEvent PWM ik 41 o e

Matchinterrupt Matchinterrupt

19 _PWMfInterrupt _AItPWM1Interrupt PWM J& HHILAL 1
20 _PWM2Interrupt _AltPWM2Interrupt PWM J&i UL 2
21 _PWMa3lnterrupt _AItPWM3Interrupt PWM J LR 3
22 _PWM4lnterrupt _AltPWM4Interrupt PWM i HHILAC 4
23 _Interrupt23 _Altinterrupt23 R

24 _Interrupt24 _Altinterrupt24 1R

25 _Interrupt25 _Altinterrupt25 N

26 _Interrupt26 _Altinterrupt26 fRE

27 _CNiInterrupt _AltCNInterrupt PG AT

28 _Interrupt28 _Altinterrupt28 N

29 _CMP1Interrupt _AItCMP1Interrupt R LL R A T 1
30 _CMP2Interrupt _AItCMP2Interrupt AL L 2 b i 2
31 _CMP3Interrupt _AltCMP3Interrupt BLADL LA A KT 3
32 _CMP4lInterrupt _AltCMP4Interrupt FERUL LG5 25 Hh B 4
33 _Interrupt33 _Altinterrupt33 ]

34 _Interrupt34 _Altinterrupt34 N

35 _Interrupt35 _Altinterrupt35 fRE

36 _Interrupt36 _Altinterrupt36 e

37 _ADCPOInterrupt _AltADCPOInterrupt ADC it 0 #4658 %
38 _ADCP1Interrupt _AtADCP1Interrupt ADC X} 1 B 5g ik
39 _ADCP2Interrupt _AItADCP2Interrupt ADC 5 2 ¥ 5e i
40 _ADCP3Interrupt _AItADCP3Interrupt ADC 5t 3 H 58 i
41 _ADCP4lInterrupt _AltADCP4Interrupt ADC X} 4 #4521k
42 _ ADCPS5Interrupt _AtADCPS5Interrupt ADC X} 5 4 5¢ ik
43 _Interrupt43 _Altinterrupt43 N

44 _Interrupt44 _Altinterrupt44 N

45 _Interrupt45 _Altinterrupt45 et

46 _Interrupt46 _Altinterrupt46 N

47 _Interrupt47 _Altinterrupt47 N

48 _Interrupt48 _Altinterrupt48 e

49 _Interrupt49 _Altinterrupt49 N

50 _Interrupt50 _Altinterrupt50 fRE

51 _Interrupt51 _Altinterrupt51 e

52 _Interrupt52 _Altinterrupt52 N

53 _Interrupt53 _Altinterrupt53 fRE
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8.4.3
v\

PIC24F MCU i m &
I~L NI E TIX S 16 A7 2840 i i 1)

% 8-3: Hh i [ &——PIC24F MCU
IRQ# Ep e ZHmES ) & R

N/A _ReservedTrap0 _AltReservedTrap0 fRe

N/A _OscillatorFail _AltOscillatorFail P95 o WAL I 574 O

N/A _AddressError _AltAddressError HhEAS R BB

N/A _StackError _AltStackError HERRHE IR BEBE

N/A _MathError _AltMathError B

N/A _ReservedTrap5 _AltReservedTrap5 73

N/A _ReservedTrap6 _AltReservedTrap6 fRE

N/A _ReservedTrap7 _AltReservedTrap7 e

0 _INTOInterrupt _AltINTOInterrupt INTO #hH T 0

1 _IC1Interrupt _AltIC1Interrupt IC1 H A\Hlife 1

2 _OCHInterrupt _AltOC1Interrupt OC1 #irth Lb#L 1

3 _T1Interrupt _AltT1Interrupt TMR1 Timer1 j&I

4 _Interrupt4 _Altinterrupt4 fRE

5 _IC2Interrupt _AltiIC2Interrupt IC2 ¥ N\ Hi#e 2

6 _OC2Interrupt _AltOC2Interrupt OC2 i Hi Lh#g 2

7 _T2Interrupt _AltT2Interrupt TMR2 Timer2 I

8 _T3Interrupt _AltT3Interrupt TMR3 Timer3 j&

9 _SPI1Errinterrupt _AItSPI1Errinterrupt SPI1 &5 b B

10 _SPHInterrupt _AltSPI1Interrupt SPI1 H&H 58 B

1 _U1RXInterrupt _AltU1RXInterrupt UART1RX UART1 2 #%
12 _U1TXInterrupt _AltU1TXInterrupt UARTITX UART1 Ki%4%
13 _ADC1Interrupt _AtADC1Interrupt ADC 1 58 1

14 _Interrupt14 _Altinterrupt14 e

15 _Interrupt15 _Altinterrupt15 3

16 _SlI2C1Interrupt _AltSI2C1Interrupt M 12C i 1

17 _MI2C1Interrupt _AltMI2C1Interrupt ¥ 12C ik 1

18 _Complnterrupt _AltComplnterrupt bt T

19 _CNinterrupt _AltCNInterrupt CN %y N\ 4k, r iy

20 _INT1Interrupt _AltINT1Interrupt INT1 AR5 1

21 _Interrupt21 _Altinterrupt21 73

22 _Interrupt22 _Altinterrupt22 fRE

23 _Interrupt23 _Altinterrupt23 R

24 _Interrupt24 _Altinterrupt24 3

25 _OC3Interrupt _AltOC3Interrupt OC3 i Lhe 3

26 _OCdilnterrupt _AltOC4Interrupt OC4 i Lb# 4

27 _T4lInterrupt _AltT4Interrupt TMR4 Timer4
28 _TSInterrupt _AltTSInterrupt TMRS5 Timer5 i
29 _INT2Interrupt _AltINT2Interrupt INT2 ZR5H iy 2

30 _U2RXInterrupt _AltU2RXInterrupt UART2RX UART2 {1 2%
31 _U2TXInterrupt _AltU2TXInterrupt UART2TX UART2 K i%%%
32 _SPI2Errinterrupt _AItSPI2Errinterrupt SPI2 xR

33 _SPI2Interrupt _AltSPI2Interrupt SPI2 5 5¢ b
34 _Interrupt34 _Altinterrupt34 fRE
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# 8-3: o i [ 2 ——PIC24F MCU (%)
IRQ# EREH ZHmES T & e
35 _Interrupt35 _Altinterrupt35 fRE
36 _Interrupt36 _Altinterrupt36 737
37 _IC3Interrupt _AltIC3Interrupt IC3 M ANHili#E 3
38 _IC4lInterrupt _AltiIC4Interrupt IC4 i NAH L 4
39 _IC5Interrupt _AltIC5Interrupt IC5 ¥ A\Hilife 5
40 _Interrupt40 _Altinterrupt40 R
41 _OCS5lInterrupt _AltOCS5Interrupt OCS5 #ii i L 5
42 _Interrupt42 _Altinterrupt42 ]
43 _Interrupt43 _Altinterrupt43 R
44 _Interrupt44 _Altinterrupt44 N
45 _PMPInterrupt _AltPMPInterrupt FEAT 3 1 i
46 _Interrupt46 _Altinterrupt46 R
47 _Interruptd? _Altinterrupt47 R
48 _Interrupt48 _Altinterrupt48 1R 5
49 _SI2C2Interrupt _AltSI2C2Interrupt M I2C il 2
50 _MI2C2Interrupt _AltMI2C2Interrupt ¥ 12C il 2
51 _Interrupt51 _Altinterrupt51 N
52 _Interrupt52 _Altinterrupt52 R
53 _INT3Interrupt _AItINT3Interrupt INT3 #hBH T 3
54 _INT4Interrupt _AltINT4Interrupt INT4 SRR T 4
55 _Interrupt55 _Altinterrupt55 R
56 _Interrupt56 _Altinterrupt56 fRE
57 _Interrupt57 _Altinterrupt57 N
58 _Interrupt58 _Altinterrupt58 R
59 _Interrupt59 _Altinterrupt59 fRE
60 _Interrupt60 _Altinterrupt60 TR
61 _Interrupt61 _Altinterrupt61 R
62 _RTCClInterrupt _AItRTCClnterrupt SEW I PR H I
63 _Interrupt63 _Altinterrupt63 TR
64 _Interrupt64 _Altinterrupt64 R
65 _U1ElInterrupt _AltU1ElInterrupt UART1 &5 1% 9 i
66 _U2EInterrupt _AltU2EInterrupt UART2 i Wy
67 _CRClnterrupt _AltCRClnterrupt TEIRTURIK:
68 _Interrupt68 _Altinterrupt68 fRE
69 _Interrupt69 _Altinterrupt69 TR
70 _Interrupt70 _Altinterrupt70 N
71 _Interrupt71 _Altinterrupt71 R
72 _Interrupt72 _Altinterrupt72 ]
73 _Interrupt73 _Altinterrupt73 N
74 _Interrupt74 _Altinterrupt74 N
75 _Interrupt75 _Altinterrupt75 N
76 _Interrupt76 _Altinterrupt76 N
77 _Interrupt77 _Altinterrupt77 fRE
78 _Interrupt78 _Altinterrupt78 N
79 _Interrupt79 _Altinterrupt79 N
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# 8-3: o i [ 2 ——PIC24F MCU (%)

IRQ# EREH ZHmES T & e
80 _Interrupt80 _Altinterrupt80 fRE
81 _Interrupt81 _Altinterrupt81 ]
82 _Interrupt82 _Altinterrupt82 frE
83 _Interrupt83 _Altinterrupt83 fRE
84 _Interrupt84 _Altinterrupt84 1R
85 _Interrupt85 _Altinterrupt85 fRE
86 _Interrupt86 _Altinterrupt86é fRE
87 _Interrupt87 _Altinterrupt87 ]
88 _Interrupt88 _Altinterrupts8s fRE
89 _Interrupt89 _Altinterrupts89 fRE
90 _Interrupt90 _Altinterrupt90 ]
91 _Interrupt91 _Altinterrupt91 fRE
92 _Interrupt92 _Altinterrupt92 fRE
93 _Interrupt93 _Altinterrupt93 R
94 _Interrupt94 _Altinterrupt94 fRE
95 _Interrupt95 _Altinterrupt95 fRE
96 _Interrupt96 _Altinterrupt96 TR
97 _Interrupt97 _Altinterrupt97 PNl
98 _Interrupt98 _Altinterrupto8 fRE
99 _Interrupt99 _Altinterrupt99 TR
100 _Interrupt100 _Altinterrupt100 fRE
101 _Interrupt101 _Altinterrupt101 fRE
102 _Interrupt102 _Altinterrupt102 ]
103 _Interrupt103 _Altinterrupt103 fRE
104 _Interrupt104 _Altinterrupt104 fRE
105 _Interrupt105 _Altinterrupt105 N
106 _Interrupt106 _Altinterrupt106 fRE
107 _Interrupt107 _Altinterrupt107 fRE
108 _Interrupt108 _Altinterrupt108 N
109 _Interrupt109 _Altinterrupt109 fRE
110 _Interrupt110 _Altinterrupt110 fRE
111 _Interrupt111 _Altinterrupt111 73
112 _Interrupt112 _Altinterrupt112 fRE
113 _Interrupt113 _Altinterrupt113 fRE
114 _Interrupt114 _Altinterrupt114 ]
115 _Interrupt115 _Altinterrupt115 fRE
116 _Interrupt116 _Altinterrupt116 fRE
117 _Interrupt117 _Altinterrupt117 3

/'~ 844  dsPIC33F DSCIPIC24H MCU i1 &
T R T 16 R PR T B
& 8-4: o i 7] &——dsPIC33F DSC/PIC24H MCU

IRQ# EnE4 #HRES [E=Eapi
N/A _ReservedTrap0 _AltReservedTrap0 frE
N/A _OscillatorFail _AltOscillatorFail P 7 2 L R B B
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* 8-4: Hh i (] =——dsPIC33F DSC/PIC24H MCU  (4£)
IRQ# EREH ZHmES T & e

N/A _AddressError _AltAddressError kS R B B

N/A _StackError _AltStackError HERR AT IR A

N/A _MathError _AltMathError BEA R

N/A _DMACETrror _AltDMACETrror DMA 55 = B Bt
N/A _ReservedTrap6 _AltReservedTrap6 R

N/A _ReservedTrap7 _AltReservedTrap? fRE

0 _INTOInterrupt _AItINTOInterrupt INTO #hBH 7 O

1 _IC1Interrupt _AltiC1Interrupt IC1 H A Hlie 1

2 _OC1Interrupt _AltOC1Interrupt OC1 fiyth b 1

3 _T1Interrupt _AltT1Interrupt TMR1 Timer1 i@}

4 _DMAOInterrupt _AltDMAOInterrupt DMA 0 ¥

5 _IC2Interrupt _AltiIC2Interrupt IC2 ¥ N\Hilife 2

6 _OC2Interrupt _AltOC2Interrupt OC2 #irth L 2

7 _T2Interrupt _AltT2Interrupt TMR2 Timer2 j&

8 _T3Interrupt _AltT3Interrupt TMR3 Timer3 @}

9 _SPIErrinterrupt _AltSPI1Errinterrupt SPI1 1%

10 _SPHInterrupt _AltSP1Interrupt SPI £&%5¢ B

11 _U1RXInterrupt _AltU1RXInterrupt UART1RX UART1 #:Ui s
12 _U1TXInterrupt _AltU1TXInterrupt UART1TX UART1 &% 2%
13 _ADClInterrupt _AItADCAInterrupt ADC 1 #H5e ik

14 _DMAT1Interrupt _AItDMA1Interrupt DMA 1 1§

15 _Interrupt15 _Altinterrupt15 fRH

16 _SI2C1Interrupt _AItSI2C1Interrupt M 12C i 1

17 _MiI2C1Interrupt _AltMI2C1Interrupt 2 12C ik 1

18 _Interrupt18 _Altinterrupt18 fRE

19 _CNinterrupt _AltCNInterrupt CN H AN H

20 _INT1Interrupt _AltINT1Interrupt INT1 SRR T 1

21 _ADC2Interrupt _AItADC2Interrupt ADC 2 #4581k

22 _IC7Interrupt _AltIC7Interrupt IC7 S NHH#E 7

23 _IC8Interrupt _AltIC8Interrupt IC8 ¥ N\ HilifE 8

24 _DMAZ2Interrupt _AltDMAZ2Interrupt DMA 2 H1l#7

25 _OCa3interrupt _AItOC3Interrupt OCS3 i te#2 3

26 _OCdilnterrupt _AltOC4Interrupt OC4 i LL#z 4

27 _Té4lInterrupt _AltT4Interrupt TMR4 Timer4 #81}
28 _T5Interrupt _AltT5Interrupt TMRS5 Timer5 #E T
29 _INT2Interrupt _AltINT2Interrupt INT2 #hBH 7 2

30 _U2RXInterrupt _AltU2RXInterrupt UART2RX UART2 #; i 28
31 _U2TXInterrupt _AltU2TXInterrupt UART2TX UART 2 k%%
32 _SPI2Errinterrupt _AItSPI2Errinterrupt SPI2 1

33 _SPI2Interrupt _AltSPI2Interrupt SPI2 f&4i5¢ e
34 _C1RxRdylnterrupt | _AltC1RxRdylnterrupt CAN1 Bl d h %5
35 _CHInterrupt _AltC1Interrupt CAN1 SR T

36 _DMAS3Interrupt _AltDMAZ3Interrupt DMA 3 H1i#7

37 _IC3lInterrupt _AltIC3Interrupt IC3 fig NHifi#2 3

38 _IC4Interrupt _AltIC4Interrupt IC4 Nl HE 4
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* 8-4: H i (] =——dsPIC33F DSC/PIC24H MCU  (4£)
IRQ# Ep e ZHmES T & e

39 _IC5Interrupt _AltIC5Interrupt IC5 # NHli 2 5

40 _IC6Interrupt _AltIC6Interrupt IC6 iy N\ HfifE 6

41 _OC5Interrupt _AltOCS5Interrupt OCS5 #irth Lb# 5

42 _OCe6lInterrupt _AltOCB6Interrupt OCS6 #i i L 6

43 _OC7Interrupt _AlItOC7Interrupt OC7 it L 7

44 _OC8Interrupt _AltOCS8Interrupt OCS8 #ir i Lt# 8

45 _Interrupt45 _Altinterrupt45 N

46 _DMA4Interrupt _AltDMA4Interrupt DMA 4 ik

47 _T6lInterrupt _AltT6Interrupt TMRG6 Timer6 i
48 _T7Interrupt _AltT7Interrupt TMR7 Timer7 #8H}
49 _SI2C2Interrupt _AltSI2C2Interrupt M I12C il 2

50 _MiI2C2Interrupt _AltMI2C2Interrupt F 12C il 2

51 _T8Interrupt _AltT8Interrupt TMRS8 Timer8 #8

52 _T9Interrupt _AltT9Interrupt TMR9 Timer9 i i
53 _INT3Interrupt _AItINT3Interrupt INT3 M5B T 3

54 _INT4Interrupt _AltINT4Interrupt INT4 #hBH T 4

55 _C2RxRdylnterrupt | _AltC2RxRdyInterrupt CAN2 Bl 4 %
56 _C2Interrupt _AltC2Interrupt CAN2 5E R T

57 _PWMinterrupt _AltPWMinterrupt PWM Ji HiUC RS

58 _QElInterrupt _AltQElInterrupt QE| i E ot Hds E i
59 _DCIErrinterrupt _AItDCIErrinterrupt DCI CODEC 4 H
60 _DClinterrupt _AltDClInterrupt DCI CODEC f&#i5¢ ik
61 _DMAGSInterrupt _AlItDMAS5Interrupt DMA J&iE 5 i

62 _Interrupt62 _Altinterrupt62 R

63 _FLTAInterrupt _AltFLTAInterrupt FLTA MCPWM #(f= A
64 _FLTBInterrupt _AItFLTBInterrupt FLTB MCPWM i[5 B
65 _U1ErriInterrupt _AltU1Errinterrupt UART1 45 1%

66 _U2ErrInterrupt _AltU2ErrInterrupt UART2 4515 7

67 _Interrupt67 _Altinterrupt67 N

68 _DMAGInterrupt _AItDMAGInterrupt DMA JiijE 6 9

69 _DMAT7Interrupt _AltDMA7Interrupt DMA JiijE 7

70 _C1TxReqInterrupt | _AltC1TxReqInterrupt CANA K H ik
71 _C2TxReqinterrupt | _AltC2TxReqlInterrupt CAN2 ik fuiii K
72 _Interrupt72 _Altinterrupt72 fRH

73 _Interrupt73 _Altinterrupt73 N

74 _Interrupt74 _Altinterrupt74 N

75 _Interrupt75 _Altinterrupt75 fRE

76 _Interrupt76 _Altinterrupt76 N

77 _Interrupt77 _Altinterrupt77 N

78 _Interrupt78 _Altinterrupt78 fRE

79 _Interrupt79 _Altinterrupt79 N

80 _Interrupt80 _Altinterrupt80 N

81 _Interrupt81 _Altinterrupts1 R

82 _Interrupt82 _Altinterrupt82 N

83 _Interrupt83 _Altinterrupt83 N
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* 8-4: Hh i (] =——dsPIC33F DSC/PIC24H MCU  (4£)
IRQ# EREH ZHmES T & e
84 _Interrupt84 _Altinterrupt84 N
85 _Interrupt85 _Altinterrupt85 PR
86 _Interrupt86 _Altinterrupt86 R
87 _Interrupt87 _Altinterrupt8?7 fRE
88 _Interrupt88 _Altinterrupt88 1R
89 _Interrupt89 _Altinterrupt89 R
90 _Interrupt90 _Altinterrupt90 fRE
91 _Interrupt91 _Altinterrupt91 ]
92 _Interrupt92 _Altinterrupt92 R
93 _Interrupt93 _Altinterrupt93 fRE
94 _Interrupt94 _Altinterrupt94 ]
95 _Interrupt95 _Altinterrupt95 R
96 _Interrupt96 _Altinterrupt96 fRE
97 _Interrupt97 _Altinterrupt97 ]
98 _Interrupt98 _Altinterrupt98 N
99 _Interrupt99 _Altinterrupt99 fRE
100 _Interrupt100 _Altinterrupt100 N
101 _Interrupt101 _Altinterrupt101 R
102 _Interrupt102 _Altinterrupt102 fRE
103 _Interrupt103 _Altinterrupt103 N
104 _Interrupt104 _Altinterrupt104 N
105 _Interrupt105 _Altinterrupt105 fRE
106 _Interrupt106 _Altinterrupt106 N
107 _Interrupt107 _Altinterrupt107 N
108 _Interrupt108 _Altinterrupt108 fRE
109 _Interrupt109 _Altinterrupt109 N
110 _Interrupt110 _Altinterrupt110 N
111 _Interrupt111 _Altinterrupt111 fRE
112 _Interrupt112 _Altinterrupt112 Nl
113 _Interrupt113 _Altinterrupt113 N
114 _Interrupt114 _Altinterrupt114 N
115 _Interrupt115 _Altinterrupt115 N
116 _Interrupt116 _Altinterrupt116 N
117 _Interrupt117 _Altinterrupt117 fRE
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8.5 HWIRSEFIG R
T, BLILA TR UL, AT T I 2 A . DRI, g T AR A i g LA b
KA R LA RS R AT .
IERAR B R AL, e SO BEE (prologue) AUHY B B EHER H PRI 9 6 A5
PR TAE ZFA- A FURE IR D e %5 A7, DUMETE ISR KRB IXLe T A7 ds WA . T H]
interrupt BYEM W IE save S5dh w BARY RIS 1) FA AR 5 RIRE 2k D) B 27 474
TERLEN b, nIRETT BAE P T IR S FE P, fEgm B as 25 BT e 4L prologue T4 AL
G I, RS R N DA AT M 5 Al LSRR S
void
__attribute ((__interrupt ( preprologue ("inc _semaphore"))))

isr0 (void);

8.6 KT FE i

17 AN DRI 22 B 0 T R 2 BI3AT ISR ACHD 5 — 4645 4 2 1) (0 A I . X [R5

57,

o bR A v BT I TR ——— &b B S T B ) T ) S — AN M 3
AN BRSSP R FE P WA 5%, o X AMEL I AN, 55 M 22 15
I

o ISRARIE—4it B 48 7E ISR P RAE 8 F 1) 27 7748, IXf3% TR %7 17 4 Hl RCOUNT
FETRIhRE 2F r 0%, T L, R ISR A — AN SE IR R, G B BRI T
V%47 30 RCOUNT, BIMEZE ISR Hh Ay (5 s FH Ik M 25 47 3% o a0 {473 1t
TS, R, AN A P B K T B

8.7 TR E

16 g FSCRFh Wi Es . th T/ ISR oAb BELES BE ORAr AEHERK h, X HREE ISR X9
5 AR W A ] IS % INTCON i #7245 ¥ NSTDIS £ ks
SRIEAL) RATREH TR . VERGXEBONBCE, I 16 A28 F e AL 2l REIk £ h
Wit . fErh e gt A Ards APCn) b, SRR TP IR T —AMILE . ik
M TEAPRSH PG R (RQ) , HAREHE T wlim T AL B 8 R A7 4
(ST ZifrasH 19 CPUPRI ‘7B Hh I BT ALBEER S0 2, ALEE 2R i I o 8T o
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8.8 AW/ ZILHB

A AR B ARVFREN R TR . AN IRQ AT AP T SR VERL AL T b I Fo v I 7S
figw (IECn) o K rpbr SEVEALE 1 R S VFAHRN B rh s P i Se V(23 2R 25 1A
MW S PEEAL . BrAT W RV ARG . b, AEELERIEAT AR
§4 (DISI), WI{ESREMTES MBI EEILHAT .

Ve WABE. AOBIEHNREDE. RAEALE. S IRQ A LABAR LY, |
AL AT IS C FRFE I DISI 4. B A7 Py I 4 £
asm__ volatile ("disi #16");

FEAERAR P X S A T AR AL A 4R € 1) DISHR 4 RATX A7 A8 H DISI (1)—
MRS, C RN RALZREMIE C i as WKy C YA W HLARTE S, Ktk
Al REAME L E DISH 454 1 F 8. TR ZEORF7 LA S 32 v Ik 52 i) () A QRS T8 DISI 4
AR T A E 2 0], AT DA XA ). DISIH Fi 2 (1 88— 45 38 20 S A N
KA, 5 R4S R RO E A E . Fln,

asm volatile ("disi #0x3FFF"); /* disable interrupts */
7;>..j"§rotected C code ... */

asm__ volatile("disi #0x0000"); /* enable interrupts */

BT 7 % RS DISICNT 25 (£ 3k A0 VE i . 1024 % th DISI 4545 .
DISICNT %47 88 14 7:4E %, A B &% DISICNT.

___asm__ volatile("disi #0x3FFF"); /* disable interrupts */
/* ... protected C code ... */
DISICNT = 0x0000; /* enable interrupts */

XT3 R 1, W] EIE 7 AR AR e o 7 T, AXEE 18 corOCON TPL FHBE
RAE X ey o PRI SR S AL S I TRA B e B, A T A it
B IPL AR, X8 2

SET CPU_IPL (ipl)

SET_AND SAVE CPU IPL(save to, ipl)

RESTORE CPU IPL(saved to)

i, nREA R MR BAE L AN TR RN . T AR T B T TP
BEE I TPL KA BISERTH{E.
void foo (void) {

int current cpu ipl;

SET AND SAVE CPU IPL(current cpu ipl, 7); /* disable interrupts */
/* protected code here */
RESTORE CPU IPL(current cpu ipl);
}
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8.9

w7 Al 55 R P A0 TR A RS L A =5 8]

G AT A QRS AR AIE S 2 W7 I 55 R P A v 18 216 20 v A 55 P v T I A P g ) A2
I, BN AP RVER, AR A, HEAA R SE b Ik
PRECE VT IR ) AR ) 22 4 B — B0 — S E SIIN T RE A AR B S 2R . DL,
RANX ARG WAL LT 7 Catomic) HAFRM R T il L 56 20H Wik 55 127 A2 S
DESEG TR 55 2 3 0 M 32 UL R 58 B 1A ) — AR

JSUFBRAE SR AT I A S BEARTTAS R 23 1 (R A —— X Bl A A REgh e JFARPT
171 C ARIE AR Il #ed, 1K TP s E RO 2844 . X1 dsPIC DSC 4%
P, RXFFIRIE A L EE I R R 32 (L RIEI RIS BRIENON 22 A7 A7 35
BefF o AP P A B B AR, WA AR R DA G AT T B

2 BT T A H A 5

foo = bar op baz;
BAERE Cop) TLUAJEF BRI 71, X AR YOE . o, gaikasA
ST G DL T # e AL R R E—— XA AR KRR B T N LA 3R
o IR HLAR A I PR
o BRUR AT P —— R AT A A A 2 R
o AN, LA HA R ma E s /A 3 BT ) 1
TEA TIRBER BRSO, AR BOE R IE A FT M s N REED Ak
5O (HRAFEER) RGN, ErhWEIIAERE I T Al el s e, XY
HAR N A Ko

8.9.1 FREREA
NS LA R

1 8-1: BAR 5 BAZ L ZRILEDL

WIREEOK bar 5 baz ILHE (RIEAIBEAINEH) , WAIR bar M baz 2 AlfERL
S WA B, T RES k. Mgy TR

1. %4 bar
B baz
AT ERAE
FE /50 foo
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2. A%4 Hibar

WL baz

1% baz

PAT AR

B R 5 M foo
3. %4 bar

3 baz

H B bar B baz

PATHAE

FEREI0 foo
F AR ), ROGERIE AT B BT W 5 AP AL 2N, KA
NHZEK bar Fl baz SRR EH . 5 =ANFIIERE%A, foo nReH —AMHAE,
RIEAME N8 TF Sk I 1 2 — 5

1) 8-2: FOO. BAR f1 BAZ j2k%
B AT ERE ST foo. bar M baz HIZEH, ¥4E “ibar” . “i baz”
o “HERE N foo” RN TFH, XEPT HARBESSAIZEM . i, dsPIC
DSC #fFrrimit 1 4 (7)) F84 s —A 8 1. 16 {78k 32 {5 . {H&, XJF 32 4L
EARET M AIRS, R THRAMER  Qm¥s kB TR R [ %
D o BRI 1ong, HE4uitds A BB T BE kUi 5, B4 Ui AR 4

B bar AL T

B bar BT

Bk baz (&A1

% baz B F

ORI S PAT AR

PATHEAE

B 25 R IRAL A B ] foo

BaERMEMT 5 foo
WAE, T¥ bar B baz SEFHEIRAIATREMETE KT .

1 8-3: (R

AR TR . C RVFHEAL U s S 0], AR IR A 8 AT AL B . M
AR Sk, 06— AN BEAT IR AT AT 45 A AR A0 Ry A 35k (1) i )2 2 28 (g 45 4
H AT E LB R KN bar Fl baz B ECK FBUGAR] foo 1. EERAE
BN, BN foo FTAEALIR AT 2 4 b W TR P v BE A ) B3R GX B E vk
TIRAEM .. MAZNFIAERE) « X — A — M RAER S B bR ES JC
LT

dsPIC DSC a4 0] Jil - Hutf— Mg T4 . Sieds v IERIX PR 4, XL
M AFE I BT R BHE ] g
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1 8-4: BB ET AT AT

SOER AR — m TR T REE PRI A AP AE A A o TP AR Al W RO P
fros i, JUHR S Z 2 h Wi, BIAEFEN AR EEREAT I B AR A Wik 5 0L R IR
SO . LR ORAS IR 55 R e R AT v IR R B 1) 3] R A7 A B R 2 ) volatiles
SR A8 R0 G T8 A 07 B2 10 SO P S AR e SN LD o KRR AN BER 1R AR T
BAER N, (HERE L,

8.9.2 FRFF
R 7L SRR BRI AL I -
o BAF RGBT B RAN R A SN R A o AN B IR 25 e AN At R B TR SR
TP PR 25 R LR AT RE R L, FUP A et AR SE AR
o LA A I SR N, RS E 2 AN A
o ZRRY BRI B A, B ICHIAE il 2 IR AR 1 SR 52 2 W K . R i
K2 AT RS DX R

#define INTERRUPT PROTECT (x) {

char saved ipl;

SET AND SAVE CPU IPL(saved ipl,7);

X7

RESTORE CPU IPL(saved ipl); } (void) 0;
XA Gl R T B WS E R IN 7, PATTHFERER), AR JE YR B R AL
FERRAE P

8.9.3 MMM
NI R AN G 7.9 7)) PR E

void _ attribute  ((interrupt))
HigherPriorityInterrupt (void) {
/* User Code Here */
LATGbits.LATG15 1; /* Set LATG bit 15 */
IPCObits.INTOIP 2; /* Set Interrupt O
priority (multiple
bits involved) to 2 */

e

}

int main(void) {
/* More User Code */
LATGbits.LATG10 "= 1; /* Potential HAZARD -
First reads LATG into a W reg,
implements XOR operation,
then writes result to LATG */

LATG = 0x1238; /* No problem, this is a write
only assignment operation */

LATGbits.LATGS = 1; /* No problem likely,
this is an assignment of a
single bit and will use a single
instruction bit set operation */
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LATGbits.LATG2 = 0; /* No problem likely,
single instruction bit clear
operation probably used */

LATG += 0x0001; /* Potential HAZARD -
First reads LATG into a W reg,
implements add operation,
then writes result to LATG */

IPCObits.T1IP = 5; /* HAZARD -
Assigning a multiple bitfield
can generate a multiple
instruction sequence */

}
il AT AL (1) % INTERRUPT PROTECT HBjj1l—45iH A2 2 R T 5 ma . 51l s

INTERRUPT PROTECT (LATGbits.LATG15 "= 1); /* Not interruptible by
level 1-7 interrupt
requests and safe
at any optimization
level */

8.10 RS FER+ PSV KfE

kA% v3.0 I Ngm i A HE psv #74TF1 CodeGuard %4 psv % B, TR
ZFEF (ISR) T PSVPAG i EARAEAL . X T ISR 5| aut o_psv &
HEIAE N R, XS fEg PR e RTRRAS T, ISR A RE IR B /EFE
JP A fEr PSVPAG W& TIEMIME (FRAEgmFEA R C& RSB T ) .
HFREPIEAS T, SIN T ASET R A E M aut o_psv Ml no_aut o_psv. WIR
ISRk const ant s- i n- code fAfE B 5| H] T const A8 & Bl A4 H & 5, WU WY A R 2
€ XA aut o_psv @M. XA E MRS s DR Y PSVPAG [ R I N 2 I 5 H:
WHENE . const o B, Kk PSVPAG sk IIME. 1l

void __attribute_ ((interrupt, auto_psv)) nyl SR()
{

/* This function can reference const variables and
string literals with the constants-in-code nenory nodel. */

}

T no_auto_psv EtE, KB ISRA5IH aut o_psv HEE . R EEH
ANFeE, Mg al A aut o_psv I A LT R LU PR EEIZ AT I B /E 1B/ . 38
BRE KSR . BT SR AN, DLl e e

no_aut o_psv J& Pk k4 5 i Y 4E 1 o
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X HF PIC24 MCU 1
dsPIC® DSC ) MPLAB®
MICROCHIP C dmikssH - +5rd

59 E JLIgIES M C HHPIE S HIE

9.1 i
AP U A8 D SiE SR C Kb, 40t T ZETC SRR 3 i) C A5 R i B
W1, LARAE C i Y 4 A 5 R B S 1«

9.2 FEHAE
A E IS A
o FEICGRTE ST FI CAS BRI C BB — nl by (I ket AT S, ARG S5
[f) C HE ATz

o BERATAICG — D44 0T T E] C AR, 47 PITARE SRR (R
SR CGRER, BIEERN GBS R0 ILGRER), L C AR kD
Gt & R AR 1.

9.3 TEICHRIEE T C REM C K

T H PSSR FE I T A7 R g 5 C BB T,

o WA 412 7 “HABRAR” PR FARLE. JUHE, T4 WO-WT7 T3
ikt o I gn R B S AL, IR I X e 25 A7 4 K S E0p 3 B R H e .

o ANTE v T A B (V) 9 FH 1R B8 B AR P A7 A W8-W15 . RV 6 27 77 45 IR b 20 A
WA SR PRA7 I AEIR [ 2 F R BT IR E . 8 H 27 7788 WO-W7 I a ANk & AR .

o TR BN BT AT TR 25 A7 o AN T MR EOR . AT BE K AETERE PR
AT FMTERERZ . iR P2 E 5 PR P HATRS, BTl a7 2 L 1S Tk
A HTAR A

o VL Gw A A I AR BB R B, a0 R AT AT C YESCAF ST, Nz A I g th Fe 4
.global FHIAAJRN . SMNBFAFFRIN SR /DH —A FRIZk. C B main fEILS P
44 main, MR, 4TS do something 7 C H5IHN
do_something. TEIL G SO I A 75 BHAF 55040 0 208 e X o

NIRRT W BV 4G S R C A AR AT e A, 1T AR R B R R S A

W L e TR

A ex1.c EX THAAEL S0P # ) foo Ml cvariable. C CHIEULHT T ]

VAR B asmFunction, LPLEAMA Vs V4 € LA & asmvVariables
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B 9-1: C ALY SR
/*
** file: exl.c
*/
extern unsigned int asmVariable;
extern void asmFunction (void) ;
unsigned int cVariable;
void foo (void)
{
asmFunction () ;
asmVariable = 0x1234;
}

W ex2.s X TN R HEF T asmFunction Al asmVariable. VL%
SR VLI T A C B foo, ARV M C & XIWNAE® cvariables
; file: ex2.s

’

.text
.global asmFunction
_asmFunction:

mov #0,w0
mov w0, cVariable
return

.global begin
_main:

call foo

return

.bss
.global asmVariable
.align 2
_asmVariable: .space 2
.end

76 C 3 exl.c ™, M TAREN extern BT 75 B T X 4w SCAF b XM
AN S I RIS asmFunction B _asmFunction s& 4 void K
e, HEAT TAHN

TEICS S ex1. s, WEAH . global IL4ithE4, {Eff%5 asmFunction.
_main Ml _asmvVariable @R W, IHaBATAT HADIE SOV R . AT T4
_main, ARBHATHE B, JEG GRS SMEEGIH] .

N G RS s B RS T R A A S EUTE G B . calll.c R C B
main M call2.s T ANZET asmFunction.
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1 9-2: 7 C LG R
/*

** file: calll.c

*/

extern int asmFunction (int, int);
int x;

void

main (void)
{
x = asmFunction (0x100, 0x200);

}
40 R HCRE P A SN, FFR R4 R
; file: call2.s
.global asmFunction

_asmFunction:

add wO,wl,wO0

return

.end

KT CHSHULILI ML, ESH1%E 4.11.275 “REME” . 7ERTH e 54, wW
ISR WO MW P57 g ftid o BR[04 JLI i 2r A7 4% WO A%k Xf T3
NEIZRNSHBNER, ATRER B 2 AFK w7 as,  FLEE R S0 R 7 I 2 g
R,

9.4 fFRITHILS
76 C et I asm B AP —ATIC g AR 40 A B Eas A WIS iE = b e AT
s RE: R SRR R
e B, AR IR S e
asm ("instruction");

Hp instruction f& M RUBNCHE S IHRIAL M. WAL ANSI C B 5T
Wi, A asm , MAZ asm.

Ve RUBAE AN SRR AT G |
EAE I asm (3 BIC GRG0, (B H] C Rk RIG T2 IRIES. ¥ IRAT I IC GhiniE
FUNE
asm("template" [ : [ "constraint" (output-operand) [ , ... 1 1]

[ : [ "constraint" (input-operand) [ , ... ] ]

[ "clobber" [ , ... 1 1]
]
1)
LAURETRIGS conplate, N TAMEIRE AN constraine FAF.
template fa R 2 WNART, VAAEAERM SALFF (WJik) o constraint FFH R
EBERAW, Blan, $8E — MNMEERL I T A G ZZHERD , BiEE
YRR A5 0 7 R E A

K 9-1 AN 9-2 HH P I FIH T G A SCRF IR AR 7 BEAMB A 15
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* 9-1:

G A ST VA R 75

i}

AP

A WREG

BRVE SCHF A5 A WA

el S A A7 4 W2

EHEIE 748 W1 - W14

EBRIL SRR A A7 2% W2 - W14

L o RO 1 o VAL LB 2 S N oo S W e RO W e A AN

HlQ |0 |[Q |0 |0|w

RV CRAFHIER) SRR SR AR R X AAE HAE AR G N C AN AT 5

EEX

SVF A A AR IE L, RTPE W AP SN A A7 &% o

SN nlE A7 W13

2% A-B

X TR 35 4725 W8 - W9

y TER 247 2% W10 - W11

MAC T 27 /745 W4 - W7

O O IN |IK X [= |9 (B

VS B S ICR OB AC . WRAER SRR, AT e
Al RS IRAE IR . BT, %n R (n) BN
Vi A AT A A, T

near ¥ far i EAE S

c |3

near R ESL

*9-2:

o VAR SIS I A RB R RT

T

wR

RYPXAMRAEOS TSR RBGZ R T SoaT A& 7t B AR
ESiS

RIPHR L T XA R

RHXMEIELOE A earlyclobber BAFE, TEIR42 M SE N B R 2Tl
PAE T o BE, AR REAF I IS AN 3R A B AT o A it ik — B2
D R A

d

PAEE N 058 AP ey, B %an.

q

BAEH n B2 4725, B 9gn.

t

BAEE N (2R =P s, Bl %n.

i 9-3:

4% C &R

EATRBIULE T Wi swap 84 (Giikds — BAMEHIX 4462 -

asm ("swap %0" : "+r" (var));

Horb var AR C KRB, [FIR N AL B E R B E R N 26
B v, RIRNETABREAEE +0 P+ RUDZEAE L SN, ot

TE%.

REAN AR B I R AR AT, R EREAES 5 h ) C FRIEFORHIE . B SR
GRS 2R N RO BRI, S3Ah AN E SRR AN B E RO AN
NBAEHOYRRIT  CHRAFAE IR o 32570 B T4 400 H 45 4 O 25 S AN AR 5

DS51284H_CN 4 122 5
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R BAT R BRAE R A NSRRI AR B AR P 20 PN IE B IS
o YRy TR BRAFBERIE AU Ze(l o SN ERAFEOAN LN Foql e S i ds AN RE
R AR HO 1 B AT T IEAE AT IR S BRI . AT I G 15 RS
AFIHEHAS S, s R R ARG . 3 asm DRREZH T T2 1 4 A 5 A
FIIEHAFAE RN AR 2o WERA B A NS I (gt M) , 8
ALRALIRSCVE A A o AEIXMBEDLT, G ik as kAT A8 0 asm IS, AR5
Rz g A7 s A 2 . WUR R RS S, SiRa i BOE TR 2 20T
XA E P AE AL AEE, AT .

%) 9-4: NP

RLEFE SRR E RIS A7 s I . WU BTIZ — 0, 7RI AR EUR 558 =T,
Ja BRI A 7 (PR PR gy, HIRIAE S RRIT) « R4
N

asm volatile ("mul.b %0"
: /* no outputs */

"U" (nvar)
: "w2");

A, mTHE T “U” AR, BAEE nvar W] near Hdf S 18] (171
AhE . WAL GTES AT REE bR (RIS A frds, I “cc” BIRCROR 27 f7 48
MBI USRI G35 2 AN AL 107 sSUB A il o, 7RI “memory” FIFMIAH
AFas DR o G 4t P 48 AN 4R & DRAT AT B AE 25 A7 4 T I A7 B

5 9-5: 2 &I RmiE4S

Al PAAE—AN asm AR Z 4000 a4, PR IAT (5 \n) 43BRIT. B ANERAESL
iy H RV EBOO R UEAS S A FAT AT R B 25 A7 4%, BT LU AT DT R 22 IR RN 5 4
BRI 24725 . FHGEAE MR 24167 e TRIT foo %%
785 WO FiI W1 T IS5

asm ("mov %0,wO\nmov %1,Wl\ncall foo"
: /* no outputs */

"g" (a), "g" (b)
: "WO", "W1M);

A TR, LR “g” R AR

1 9-6: R “&” RPILEBARMAN TS

PoEde A 2 i T 4N, i PR AT BN At ERAE 200 E 200 OC B R A\ R £k
TEI Z 4745, BRIAES HERAEECH « AAWRBMIRT. I ad st hr b 2 440
Ay XAMBUE T REAA R . TEXFMELL T, R ERAH & » ARSI
PRAERCE S . BN, 2% 18T i R

int

exprbad (int a, int b)

{

int c;
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asm ("add %1,%2,%0\n sl %0,%1,%0"

: "=r"(c) : "r"(a), "r"(b));

return(c) ;
}
XA RE H PR EAE (a+ b) <<a. (2, FWPrSe, HERE R EAZEX
AME o IERA ) G A 20 AN G PE AR asm F52 0 H S N BRVE B T 0T R AE SR ¢
W FR:
int
exprgood (int a, int b)

{

int c;
__asm__ ("add %1,%2,%0\n sl %0,%1,%0"
: H:&r"(c) : 'lr" (a)’ "r" (b));
return (c) ;
}
1 9-7: TLAECERAES

LIRS A - SEAER, B M LA S SR E RN, 2
B FAR LD REYR 2 A PO AR — SRR, — AR S R ERAE
Ko XM ERAERCZ AN OC 2R 45 WA T 452 I8 I AR 2T S AR [R]— Mk i 20 AR
Yo HIRE PN E R A R 1) BN R ) C ik e #Biln, NIk add 84, bar
VE R SBLIERE R, foo ME N - 5 HARRIESL:
asm ("add %2,%1,%0"
: "=r" (foo)

"0" (foo), "r" (bar));

B AR “0” RUNZIRAEBOL AT B O 5 A I Mkl . A S vFAES A
BRI 2R PG 2y, IF B2 m R 2. AR U HC A AT ORIE— M R
VESCKE AN o — B A —3hhik . Foo & PIAMRAERAI(E H A AL LU IE AN
VEECAE AR BRI i AT A7 T AH R PRk o 1 TR QRS ] DA 3K — R
asm ("add %2,%1,%0"
: "=r" (foo)

"r" (foo), "r" (bar)):;

AR A AT e 3 B A A O FHARE R 1 AL T AR R feas b . B, gwieasnl
REFE DR H R foo MR UL, CREIXAS A TR, (HOE AR
— TR TR R T R R E R O CREILEE DL foo AB ML D .

) 9-8: TR ERIE S

3 T DU R AR G A R AR P9 5 (0545 44 KR e S A R R SR A R SRSB4 5 44
FELR AT AT 55 AR E, AIE %lname] (AN 170 5 IR A £ 5 ) 78
I EAN 2 P T VS I P E A U E L (- e T T T T TR I

asm ("add %$[fool,%[bar],%[fool"
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[foo] "=r" (foo)
: "0" (foo), [bar] "r" (bar)):;
1 9-9: 7E ASM EA] A VOLATILE
WLTE asm 55 KH Y volatile, WZEIL asm 824 MER. W BB IHAE. 4

.
#define disi(n) \

asm volatile ("disi #3%0" \
: /* no outputs */ \

"1 (n))
XA, ARFRE “17 FoR disi 8 BESK AL I ERE R
15 9-10: fEEHIT R 2

AT WIS TE ) BRI A A R I, A SR R 0

Bn,  Joik s AN e AR AT Gt o SRR IR A A R . S AR NI S T )
FFUREARELIAT T S TE A

R R IR .

asm("call foo" : /* outputs */
: /* inputs */
: "WO", "Wl", l'w2", "w3||, "W4", "w5",
"W6", "W7 ") ,.
/* next statement */
KAE R 2, U foo JadHAT T4kl ARG S0 g0 PR 0 X 45 15 A 5 A
R T A4 XLETFAEAE foo MRYIITTAERS -
BRI B
asm("bra OV, error");

/* next statement */
return 0;

asm("error: ");
return 1;

ROEAWERSZ [, U AR BOE AT 4618 return 0, 1MTSEES AN IZA
ITIXGER] . EIXFMESL T, asm("error: ") MILJSHIMTE ALK thFHATA 204
B o W2 NSO IR A AR 45 .
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]S AL

asm("cp0 fool\n\t"
"bra nz, eek\n\t"
"; some assembly\n\t"
"bra eek _end\n\t"

"eek:\n\t"

"; more assembly\n"

"eek end:" : /* outputs */
: /* inputs */
: "cc");

/* next statement */
R EZ I, AR IURHAT (B, SR AT T —40E0), M5 AW 1T
BT o« IEZ I T 3O T iBE AP AR S G R . TR, Wk co bl
W, AR R BPIRES bR B FEX A8 A A A 3K
5 KA HI
IEAk,  BELECOR AL T ] BE S AV i A AR S AR R . AT WL G n] ReATTL 4 i
A AR 2 E Lo
MmHEREES TR (-mpa) AEZREERSEL. 5E T P60
inline void foo () {
asm("do #6, loopend");
/* some C code */
asm("loopend: ");

return;

}
KIEHRT . T, ILgmiERSIN T i ey RS dim. ok, WA T
foo (), W5 loopend B ZVE L. =, HTRWFMENIEIRLGR, CALE]
e R . XM FREIR T asm 1B AN BEA T AR e T4 B B R
asm (" loopend:") HALERPATE T —4KEH].
fir oy 2= “MPLAB® Assembler, Linker and Utilties for PIC24 MCUs and
dsPIC® DSCs User’s Guide” (DS51317) ik i Jailbr= g, Rl fix:

inline void foo () {
asm("do #6, 0f");
/* some C code */
asm("0: ");
return;
}
IRTE AT £, /e Re R P 2 0T SObR 5 IR ) . (HE R 2R
(-mpa) AEZFRZH 0: B,

il

T/\
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%l 9-11: RERERK T

dsPIC DSC #4411 K L8R & SRR A B IUE R 8 A7 sl AP 4l b o 4 9-1
FIH T W] BEIE A T A A AR R R I AR — L8 L T B

U SR AR AN AL A B AR R T ) A B A A AR A, T g PR ER S 5 A
R EY ERSCH OFRICK F ARSI R 25, an Ml RS R . X
BACHHALTH] 7 — S AR %, X442 HAT L8R IR (35 A7 e 2K
{ register int inl asm("w7");
register int in2 asm("w9");
register int outl asm("wl3");
register int out2 asm("w0");

inl = some inputl;
in2 = some_ input2;
asm__ volatile ("funky instruction %2,%3,%0; = %1" :

- /* outputs */ "=r" (outl), "=r" (out2) :
/* inputs */ "r" (inl), "r" (in2));
/* use outl and out2 in normal C */

}

XA, funky instruction A AR outl F—AEaf
out2. PINMIHIAEELE asm BT OV Ul AR E R AU D, A1 g s nl
LUIEB R ER A7 A s A o Do BRI AR IE B e A7, A8 I R AR 25 47405 75 W i
K8 T I L B A funky instruction LA YRR R A 2 A7 A

%) 9-12; K FEFERTF INT FE
AT 29 R BERME AT AR TR 0T U e R e VR A0 &5 R s, an N i) 90 -
asnm("mov %4, 9" : "r"(foo) : "r"(bar));

XA R R NG AEAELE f oo PHIMEIXR] bar o oREPE AT XAMTES, foo & bar
KBERT i nt BIEHLRA8 .

BB, 90 REREAES (0 W — A8 NS A BB A
ZArEE, A 9-2 HhiRE BT B,
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X HF PIC24 MCU 1
dsPIC® DSC () MPLAB®
MICROCHIP C miEss 458

fox A SEBLE X #AE

Az ifkik T PIC24 MCU Al dsPIC® DSC ) MPLAB C %iii¥#s (J5t MPLAB C30)
SCHLE HRAE . C 1 1SO ArtE R PR IR F R “ e lE 307 407 s 1 (1)
P&

A2 FEHAE
AT 0 B A
. W
N
o BRNTE

2o S

© AT

S 3]

. PR

o KU RIEE
. RArE

o GiK. BEE L BSRIRLR
o BRSER

. FEHIT

< A

o TALHLDY 54
« JERREL

c fFT

o AN
* tmpfile

* errno

« X

+ abort

+ exit

» getenv

* system

* strerror
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A3 B

A4 IR

TR ST E CAE ANSI C ARUERT G.3.1 F1 P A A4

BEE T (BITHHRAS) BIFEPN ISP RET T, 27 2 — N P 5
/£? (SO 5.1.1.2)

o el i S KR = X AV

Ui FRiR— 12 W ? (1SO 5.1.1.3)
?gﬁa%ﬁﬁ%E%Eﬁm%%i#zﬁﬁ%ﬁﬁﬁxﬁm%,%E%(“W)%
AT FERT I ?  (1SO 5.1.1.3)

M.

YR, BN aLE?  (1SO 6.1.1.3)

BRI, A S IR, AN A ST AR R
FHFEAN] TREFI BB A K627 (1SO 5.1.1.3)
XFFHARI R, REPRASI 1 S FEEHE, RERER 0.

1] LB 2 B 92 07 1 2

Pl

UIFE, A ISR LT ?

AT Gt 1R 25 iy A AT 0 TSR 17 SR El A 1 25 SR PR = A

IRBEH S E AE ANSI C A7) G.3.2 T AT FELI N4 .
L)% 1R 0 ] HEOT I FE /P 2 (1SO 5.1.2.1)

brAE C BRBUEE M T A BB R, BB e T —/ Nk S, XTE BT R R
B AP

T — F AT LF 1 72 0L

WA F R HOR MIECE T T RECR Y, STELMRIGIR NPT BALT $54 . XPh AR
FUERTLL A E S

b — P e main EHIZ407  (1SO 5.1.2.2.1)

B SHALHE R main BKEL

HBFLL T A2 A2 B8l A (1SO 5.1.2.3)

b % A

BORAS RS AR

FRFP Il A2

Hph, WAk ? WH
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SEILE XA #AE

A.5

PRREF

FRIRFT I SEDLE SCAE ANSI C ArifEff) G.3.3 F AT 14/ 4.
RIS I EERE NIRRT, B 31 1778, HZLFIEHa19?7  (1SO 6.1.2)
FITAT T AF 8 AT 2

G EEL NIRRT, KR 6 T~F178f HZLFHEHANT?  (1SO 6.1.2)

BT A HR T R
M TH PRI R, BAX AP E?  (1SO 6.1.2)
JE M.

SRR SBLSE XA ANSI C FRIER G.3.4 T AT SN AN 24
TR BRI E NI TR TR AT F 7. (1SO 5.2.1)
%

Y AN AN I, (IS0 5.2.2)

* A-1: BRI R RIAE
FF31 (i}
\a 7
\b 8
\f 12
\n 10
\r 13
\t 9
\v 11

AT TSN Fif g Z2007?  (1SO 5.2.4.2)

8 7.

WFHHE CFAERIFIH D) G0 3E 2N P15 15 70 F IS 214 2
(1ISO 6.1.3.4)

identity F%L,

FFG U char 195500 K214 2 (1SO 6.2.1.1)

ALl (A ESD « BRIAEMIEE Y signed charo. AT — P gmiEasar 171k
TR BRANR ALy unsigned charo
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A.7

A.8

-3t

HER R SEILE SUAE ANSI C FRifER) G.3.5 i A TRl A4 .

PP T 5 FrERR KERIE:  (1SO 6.1.2.5)

R A-2: AR
BomRA KE (higo et

char 8 -128 ... 127

signed char 8 -128 ... 127

unsigned char 8 0...255

short 16 -32768 ... 32767

signed short 16 -32768 ... 32767

unsigned short 16 0...65535

int 16 -32768 ... 32767

signed int 16 -32768 ... 32767

unsigned int 16 0...65535

long 32 -2147483648 ... 2147438647
signed long 32 -2147483648 ... 2147438647
unsigned long 32 0 ... 4294867295

HF— N BEIIFE P IR 15 HEL, B — TN -5 5 1 2 1 [T < S 1 7
GBI, YR FER N, FAREFF? (1SO 6.2.1.2)

S ERA WAL RE I AR

NG R 45802114 2 (1SO 6.3)

BT BRAETH R R AT o JLABRAERT SARAEHON AT 5 B — R A T3
PRI R I 1752114 7 (1SO 6.3.5)

+,

THEA 5 BIHLBHIZZRE4 7 (SO 6.3.7)

REFFS .

T ARSI AE ANSI C FRAERT G.3.6 HH kg .

TETZ T T 1] 5 1 0 [ A H 7 2 o i i b1, AR ] e 1l ? 5.2
AKX FEHI AT ? 2T B AN FEHIaZnm? (S0 6.1.3.1)
AT ) AT R

DS51284H_CN % 132 71 © 2008 Microchip Technology Inc.



SEILE XA #AE

PG H] TIFRBNTH IR KSERITEN - (1SO 6.1.2.5)

£ A-3: T

HmRa KE D FieA s
float 32 1.175494e-38 ... 3.40282346e+38
double® 32 1.175494e-38 ... 3.40282346e+38
long double 64 2.22507385e-308 ... 1.79769313e+308

* ﬂﬂ%@fﬁﬁ? -fno-short-double, double 5 long double %mo

FFBEAIFENL 27 F R TP R BABERT A SRR AT s 7K 7 1 21 2
(1S0 6.2.1.3)

[T
2GIG P IFRIBFEIE G LT IF RN #IR AT g 4 ? - (1SO 6.2.1.4)
I A

A9  BAHAFEE

A10 FHFH

AR E IS E AE ANSI C ArdE) G.3.7 H5hifik.

RAFEABAARSEr i 2, HIEEFFTRE size t HIRZLE(T47  (ISO
6.3.3.4, 1SO7.1.1)

unsigned int,

FFIZENFEAL 29 B2 P iy B B (/22 (1SO 6.3.4)

16 {i7.

FIHTE R BT Je 2 1955 R4 7 (1SO 6.3.4)
WLk identity 6%,

LRAFIE 1 o] —HC T 70 35 HI P TN Z T X  Pride H9 #E perdiff £2 (ISO
6.3.6, 1ISO7.1.1)

unsigned int.

LTI S E XAE ANSI C REM) G.3.8 Z T thiflik.

TFIFFERE T register S L AZ LFESE LAENTIFH R I 7 fras 2 (1SO
6.5.1)

A LAk, $E5E register fABET; BN ZBSIX ST
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A1

A.12

A13

A.14

ik BeA s MEEMALR

BREAF

P

Hh)

GER . BRA . MOESAIT RSBl E X AE ANSI C FrvEff A6.3.9 F1 G.3.9 &1 hifkik.
DRI BT — TN 17 8 — P AS [ ZE 290 i 2y 1 5 %4117 2 (1S O 6.3.2.3)
ANHEAT e 48 o

I — F LTI A NI A 7% 2 (1SO 6.5.2.1)

FRERE TR0 o BT A S 7R 551

TG UG int (7HNTFEAE4 7 (1SO 6.5.2.1)

B E Lo BRINTE LR A2 signed int 7. Al — ANy 4T HE Il S5 4 2 AL AR
A unsigned int i,

int A7 B A BN 4y 2 (1SO 6.5.2.1)

IADNER iR VATEEE VAol o7 v

I RETTISR A R oC R ? - (1SO 6.5.2.1)

fig
TEFEM I ZEN A TE 21 2 (1SO 6.5.2.2)
into

B 5 10 5B SLUE AN C R G310 5t A
Hiit— T 1 4IRS A volatile BUEXIINMRAI 1?7 (SO 6.5.3)
WA E TS, B DR T

PRI S E XAE ANSI C FaHER) G.3.11 &4 ifhik.
HIEIER 25 B 2 FE 2 A 7T IR A H 2 (1SO 6.5.4)
BEATRR A -

TEA S8 XAE ANSI C bl G.3.12 &5 ifkik .
switch 1% #J'7 case 1HHIRAMTZZL?  (1SO 6.6.4.2)
B PR
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SEILE XA #AE

A15 TbHEfhTES
AL FH 45 A 11 S2 I SUZE ANSI C FEHEN G.3.13 i thifbik

BN C AR ST 5 R 2T 7 7 A — 1
Wi ?  (1SO 6.8.1)

SR
R PFiT A UG g2 (1SO 6.8.1)
S

A4 AR AT AN ? (1SO 6.8.2)
PRSI A2 24 ) F 3, SRR B iy & TR T s 1 H 3
SLAETHRR? HL EATAE? (SO 6.8.2)

SR #include PR ARRIL 05 < A > SRR, S A L
il Ay AT I LA

AT G AT 5) A2 (IS0 6.8.2)

R

TGS T 1T/ IYRISFelb A5 2 I (14 7 (1SO 6.8.2)

identity BF%{.

H— F ] IR #oragma 1577$H9#/F.  (1SO 6.8.6)

R A-4: #PRAMA #4E

Pragma ¥R

#pragma code section-name P2 AW 1=

#pragma code BB E O BOAB A (A L text) o

#pragma idata section-name % ORI B B, .

fpragma idata K O AR R Be A O ILERIAME (B
.data) .

#pragma udata section-name iy 44 RHITEAL IR B E B

#pragma udata AR I BOA RO LB (B
.bss) .

#pragma interrupt e bR B4 T 52 v R £

function-name

LRGBS HARIR ], DATE  Fl__ TIME __ H9& X WE114 7
(1S0O 6.8.8)

ORI T 0 B SRR P R SR P
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A16 JERE
I SR B SE B XLFE ANSIC AR G.3.14 257 hifhik
22 NULL #2555 4] #2214 2 (1SO 7.1.5)
0.
SR IEGY assert HFT ISR, BRCEWTA?  (1SO 7.2)
assert FEATEN SO 4 AT S RINEER, FIHE S8 (7)) HETF. RE

i H] abort BA%L.
@it isalnum. isalpha. scntrl. islower. isprint 7l isupper BG50F L 75?2  (1ISO
7.3.1)
£ A-5: IS ERBORI A TR
R Rl R
isalnum — TR T isalpha B isdigits
isalpha NFHE: islower Y isuppers
iscntrl AAFRUEE AT AT BAESE T2 —: \£. \n. \r. \t. \v.
\b Fl \a.
islower “a” B “z”7 h—AFEhE,
isprint FIE PRl 4 7 4F: isalnum. ispunct BY space.
isupper “A” B “Z2” PI—ATERE
ispunct TREFL—: 1"#%&"'();<=>2[\]*+,-./:%

EXB R T, HF ORI A 1 ?
(IS0 7.5.1)

NaN.

I s T iR, B RGN A I errno &9 27 ERANGE H71H Y ?
(1SO 7.5.1)

R

27 fmod B HH— I EHIZET, S HTLE KB iR 2B F? - (1SO
7.5.6.4)

DS51284H_CN % 136 1T © 2008 Microchip Technology Inc.




SEILE XA #AE

A17 E5S
S signal HE 54, (1SO 7.7.1.1)

£ A-6: SIGNAL &%
L FK iR
SIGABRT Sk,
SIGINT BWRRZ T ERES.
SIGILL U 2 TE AR B 4
SIGFPE HRIEARIEE .
SIGSEGV XA R TE T ]
SIGTERM RILEIFR) P ZRTE K.

Hiid— F signal BERAIITTEINMG G HITEIHI R A Z 4. (1ISO 7.7.1.1)

FH M. FH 2 3L

il — I signal BECIRHTET 155 2/ IR S0 193 A L PRI 2 2
(1S07.7.1.1)

o

AT G PEFE T2 BT, R G175 00 (sig,SIG_DFL) , #irfl 4154
M#E?  (1SO 7.7.1.1)

Ko

15 signal BEHEE A FR R SIGILL 1575, B WA FR G152 (1SO
7.7.1.1)

K.

A18 IS
AR R ST 1T AT N Hedr 72 (1ISO 7.9.2)

N
GRS R BRI TIZ BT A #5770 2 (1SO 7.9.2)
o
1] ] 5 2 K I I I 15 ?
(1S07.9.2)
o
W CT 1 A7 B 75 R AT 2 47407 (1SO 7.9.3)
IR/
LR FEOZG R ST BRI k5 ? - (1SO 7.9.3)
FH N 58 o
b — F XM NIFFIE.  (1SO 7.9.3)
g
ERENI ALy LS ? (1SO 7.9.3)
2.
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HEAT S HIHIES 4 2 (1SO 7.9.3)

FH N 58 e
HARI AT HFZ 452 (1SO 7.9.3)
b1 N 58 e
remove X — I IFXFG T4 #m77  (1SO 7.9.4.1)
FH N 58 o
UIRAT I rename A2 FiiFdE G 5 FHIRE, 611450 (1SO 7.9.4.2)
FH N 58 e
fprintf T sp FHHT G EC Qi ? - (1SO 7.9.6.1)
S BEFIAR IR
fscanf BRET sp FHHTATE ity ?  (1SO 7.9.6.2)
TN HEHIbR IR
A.19 TMPFILE
UWRFTFIZ LA, TG AFZ RS 2 (1SO 7.9.4.3)
M.

A.20 ERRNO
KN, 27 errno # fgetpos B ftell ML E 114107
(1ISO 7.9.9.1 #/1SO 7.9.9.4)
EH Y e
perror BEL/EHIIEHIE L1172 (1SO 7.9.10.4)
perror NZH, JFIR—AE'S, RJEREME errno FIUARHR.

A21 TS
YIEFRPRSEZE, calloc. malloc B realloc FRHUITEEIE?
(1ISO 7.10.3)
AH—NERKE .

A.22 ABORT
V] abort EGHHT, XIF IFRINGHI X G114 #0077 (1ISO 7.10.4.1)
WA,

A.23 EXIT

WRZEHIEAEZE, EXIT_SUCCESS 2k EXIT_FAILURE 087X L1 ?
(1ISO 7.10.4.3)

SR
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SEILE XA #AE

A.24 GETENV
X HIFEL G4 M%7 (1SO 7.10.4.4)
b1 N 58 e
b — FH T getenv BRETFHIH L7719 2772  (1ISO 7.10.4.4)
FH N 58 o
A.25 R4
T L 2R R T F 95 G (1SO 7.10.4.5)
FH N 58 e
RARHAITIT A A TTHC?  (1SO 7.10.4.5)
b1 N 58 e

A.26 STRERROR
FH 1 strerror BE T H AT RN EHIIE . (1SO 7.11.6.2)
AT S UL IG5 i o
DYHIXT strerror EREHI TR A R B 25. (1ISO 7.11.6.2)

£ A-T: HiRE B FR B
errno HE
0 B R
EDOM S UIBA R
ERANGE O IR
EFPOS ST RE LA IR
EFOPEN SCPET T A
nnn i #nnn
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£
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X HF PIC24 MCU 1
dsPIC® DSC ) MPLAB®
MICROCHIP C dmikssH - +5rd

i B WK

A A28 T 2 T-H T PIC24 MCU #i1 dsPIC® DSC () MPLAB C 4 se  (Ji
MPLAB C30) [{J P4 k%

P2 R C R A G2 0T LLVs 1) H A7 RS AT PTE s 1 1) ARV gis AT el L gs 45
A, X gRia H AT e PR IR, MAERR . NERHFEMRIEBH CES
s, ERNE EZULTRRBOR T, (ER g3 R LI R ORI gm AR, HOARYS K bR

HOH S5 R K
FEOE PN A PR LG SRR DUEHIAT PIE G BE AT B, I RATIR 2 5 Y o X 28 A
ELE

1. R HI P e Hom] LA A g o

2. AEAAT ATE G I AR R SRR D RE . T A P P B AU AN 2

3. M T L A A7 S I HLAS 1R, G 55T AT G AR I 4R T3 I T8k S 5 A7
AT HCHE R W B BRI AN I R T o, O 5 SRR HLAS IR 2 IR IR 2 A7 4

LK.
ARG UNT -
NERHFIE
__builtin_addab __builtin_movsac __builtin_tbloffset
__builtin_add __builtin_mpy __builtin_tblrdh
__builtin_btg __builtin_mpyn __builtin_tblrdl
__builtin_clr __builtin_msc __builtin_tblwth
___builtin_clr_prefetch __builtin_mulss ___builtin_tblwtl
__builtin_divf __builtin_mulsu __builtin_write NVM
__builtin_divmodsd __builtin_mulus __builtin_write_ OSCCONL
___builtin_divmodud __builtin_muluu ___builtin_write_ OSCCONH
__builtin_divsd __builtin_nop __builtin_write. RTCWEN
__builtin_divud __builtin_psvpage
___builtin_dmaoffset __builtin_psvoffset
__builtin_ed __builtin_readsfr
__builtin_edac __builtin_return_address
___builtin_fbcl __builtin_sac
___builtin_lac ___builtin_sacr
__builtin_mac __builtin_sftac
__builtin_modsd __builtin_subab
__builtin_modud __builtin_tblpage
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B.2 WMWENRIZIX

AT ik as W R BRI D T RA0E “WE” 1, BTBLRT 5 2 A
RISk [FRE, BcH 5 AR B R R AT T ——EA LR f . N
2RI R g 1 2 10 4 TS M T RE . CENTHRA — TR __builtin D,
B EATIAN S by G P e 44 7 1) v ) B B A A4 R

__builtin_addab

Ejifpu¥

RBURE

SH:

AL IR

géﬁ@ﬁﬁ I HLEsde

HREE

R nas A MRy B A, JER SRS RHE I Rmd. filn:

register int result asm("A");

result = builtin addab();
e A s

add A
int  builtin addab(void);
5
iIIPR AR SIEATIESE Ve SiliEA
addad

WERGURAGE RINE A s, A5 Wi 2 .

__builtin_add

iy

RHA
2%

pACIIER
Jé}l:éﬁléﬁﬁ I HLE838

HREE

¥ value MBIH result FRT MBI, IHRATINR S REATHAL,
R ADRAQ VAR =p = VY /i

register int result asm("A");

int value;

result = builtin add(value,0);
R value fFHUE w0 1, IBAMEAR:

add w0, #0, A

int  builtin add(int value, const int shift);
value  ZINE| RN AL

shift BRGSO A TR AL ) £ 2

KR (i BRI 45 RO P12 — A Sods -

add

FERFIEOL T, 2 BRI
o GERAR RN AT
o BALEA AR IEE N LB
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__builtin_btg

I :

RER A
2%

LR
géﬁ@ﬁﬁ I HlLE83e

HRE R

I BR EORS A 4% btg HLas 4.
RGN R

int i; /* near by default */
int 1  attribute ((far));

struct foo {
int bitl:1;
} barbits;

int bar;

void some bittoggles () {
register int j asm("w9");
int k;

k = 1;

__builtin btg(&i,1);
__builtin btg(&j, 3
(
(

) ’
__builtin btg(&k,4);
__builtin btg(&l,11);
return j+k;

}

VE R A s TN AR I R A g 1% A T, AR OR AR B
HEAR  CLAEHIEHERED o ANHERR AT AIE A 1A E 5 A0E ] T A
J 53 S A T 3 A7 s P A o

void  builtin btg(unsigned int *, unsigned int
0xn);

* AR BEAT R B R UK SR

Oxn YEHM 0 £ 15 (K1 7 EIL

IR [E]—4% btg FLEEHE 4

btg

WRSHAEAEIEFITEE A, K Eos— RN R

__builtin_clr

Ejifpuy

HBUR R :
SH:
LR

FHRER R INasE %o il

register int result asm("A");

result = builtin clr();
2B

clr A
int  builtin clr(void);
Jc

SRS EE SR ER ETIFE
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__builtin_clr  (%2)

TCARIBEAT | HLERR

4
HERER

clr

IR R AT IAGE RINAS A7, R R R .

__builtin_clr_prefetch

Ejifpu¥

B .

TH 2 BRI I 2 Tk MAC #5845 1 .
xptr A AT UIRIIAPAT X T, ZEXFHFH R 20 xiner Ml xval
E, (HZRILX S 4.
yptr Al ZEARIFAAPAT Y THL, 7EXFEOL N2 yiner Ml yval
M, (HZERULX S 4L
xval Al yval &5 C A m il THER AR A bk .
xincr fl yincr W N SERIHME: -6, -4, -2, 0. 2. 4. 65y —/I&A
1H.
Wik aws 4B, W53 —A SRNER ENS S R 35 H N AR & .
filan :

register int result asm("A");

int x memory buffer[256]

__attribute ((space (xmemory)));
int y memory buffer[256]
__attribute ((space (ymemory)));

int *xmemory;
int *ymemory;
int awb;

int xVal, yVal;

xmemory = x memory buffer;
ymemory = y memory buffer;
result = builtin clr(&xmemory, &xVal, 2,

&ymemory, &yval, 2, &awb);
EIEN
clr A, [w8]+=2, w4, [wl0]+=2, w5, wl3

GIEATTRERT S Cspil) w13 LA PR AT LW HCEAT RIS o Oy peaE s
F ) S5 A7 s dEAT A
PATIXFARL )G
« GIEHIEE
o xval BEE x memory buffer([0]
« yval & v memory buffer[0]
e xmemory Ml ymemory Fifi 2, & F—ik MAC #/EVEUER
int  builtin clr prefetch/(
int **xptr, int *xval, int xincr,
int **yptr, int *yval, int yincr, int *AWB);
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__builtin_clr_prefetch (4%)

BH. xptr FR M x TRHL A B FRET
xval X TOHR (P A
xincr X TN P 3 A S 1
yptr y TRE R S Y HR 5
yval y TOUHN (4RI
yincr y TOUHN [P 4R I B A
AWB SNAR IR

BB CRIESOPE SHEEPYIES
CHRIESN | LR clr

%

SR B0 L L T U

o GERTAEAAE BINA T AL
« xval NZMH xptr AT
s yval AZ{EMHE yptr B

__builtin_divf

ik SR num/ den. MR den AFRRARAARAW . RBSEAR
B R TAT S 1H

REUR Y. unsigned int _ builtin divf (unsigned int num,
unsigned int den);

¥ num ¥
den 4rEf

A B R num | den HITERF S B

géﬁ@ﬁﬁ I H38  div.f

__builtin_divmodsd

iR SEI 16 AL AR AT AT AR R, ARG BRI 2 L (dsPIC30F/33F
FEIF R 2% FH) (DS70157B_CN) thjiiik. Fealutn], L
16 &, iR CEFRED KA. XMIE P ok A
IR AT p F R

REUR Y. signed int _ builtin divmodsd(
signed long dividend, signed int divisor,
signed int *remainder);

BH dividend MK
divisor [Z4
remainder FRIRETEE

IR [EHE TR EL
CRBER I Hl%4g divmodsd
&

HIRTH B o
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_ builtin_divmodud

Ejifpu¥

R[FHE:
g%ﬁ&@ﬁﬁ I Hlg&de

HERER

SN 16 A7 BRI A CRF S Rk, AHRIMBRHIZ WL (dsPIC30F/33F
P RS % T (DS7T0157B_CN) HFTE. Rl i, WH s H
16 fighi R, 4% (WHERED AR, XP T A g iR 20k [
I 3RAT R R AR

unsigned int  builtin divmodud (

unsigned long dividend, unsigned int divisor,
unsigned int *remainder);

dividend kR

divisor (2348
remainder ¥RINREIEE
[ERFS 8

divmodud

Jc.

__builtin_divsd

A :
B .
ZH:

R[EHE:
g%ﬁ@ﬁﬁ I BRI

BT E num/ den . R den i 0, WHIBAHARE. K
BSHOEA/R 50, REMEGRMEE/R 5. S irEm
-Wconversions A HRATI R AN 5 4.

int  builtin divsd(const long num, const int den);
num T

den FF

R num/ den B 5EERIR,

div.sd

__builtin_divud

A :

HBUR R :
24

R[FHE:
g%ﬁ&@ﬁﬁ I HlLg&de

BT E num/ den . R den i 0, WHIBAHARE. K
HSHRTIT S, MBI R ETRT S, ATk
-Wconversions W H AN ZAMORF S 4.

unsigned int _ builtin divud(const unsigned
long num, const unsigned int den);

num 4F

den HE

iR num/ den BT 5 3 8F .

div.ud
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__builtin_dmaoffset

iR « 343 DMA 2 DX — N5 1 A 2
i4n .
unsigned int result;
char buffer[256]  attribute ((space(dma))):;
result = builtin dmaoffset (&buffer);
AR
mov #dmaoffset (buffer), wo
HBUR Y : unsigned int _ builtin dmaoffset (const void *p);
S *o 11 DMA bk dEE
AR iRl A% & %) DMA fFiEX H A&,

CRBEFT I Hl8%48 dmaoffset
é.

HRER WARZHAZ RS R, R e

__builtin_ed

iR X sqr AT FITIES, FEIRBIGHR. RN KR I7 i85 mE s,
TV AE T 5L **xptr - **yptr K& RIS *distance Ho
xincr Ml yincr W ASLHIE{E: -6, -4. -2, 0. 2. 4. 6 o—/NEA
1.

il

register int result asm("A");

int *xmemory, *ymemory;
int distance;

result = builtin edac(distance,
&xmemory, 2,
&ymemory, 2,

&distance) ;
AT s
ed wd*wd, A, [w8]+=2, [W10]+=2, w4
R R A, int _ builtin ed(int sqgr, int **xptr, int xincr,
int **yptr, int yincr, int *distance);

¥ sqr W7 I8 S 3 A

xptr FR 1) x PURAITR BT H Y TR £

xincr X TR 4 R S 1A A

yptr fig 1) y U B R HE TR FR B

yincr y TR [ 2 200 3o 1

distance FR T —ANF 7 iE B AUE TR ET
R [EME: LR e T SUAEE E i F

g%ﬁé@ﬁﬁ IHla84E  ed
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__builtin_ed (42)

HIRHEE

PRI T FUREOL T R S B B
o BERGAEAAIE BN A

* xptr Jy =

. yptr}J"‘j’

e distance N%

__builtin_edac

iR

HBURR .

ZH:

R [BHE:
g?ﬁ@ﬁﬁ‘ I Hlassg
BRI B

X sqr PP IrB B S E R BN KA, JFRIEEE R . RN AR
VI E IR, TR R < *xptr - **yptr IR &R
#| *distance H.
xincr Ml yincr AIASZEI%U(E: -6, 4. -2, 0. 2. 4. 65—/ Hm
fH.
iz

register int result asm("A");

int *xmemory, *ymemory;

int distance;

result = builtin edac(distance,
&xmemory, 2,
&ymemory, 2,

&distance) ;
pESE
ed wd*wd, A, [w8]+=2, [W10]+=2, w4
int  builtin edac(int sqr, int **xptr, int xincr,
int **yptr, int yincr, int *distance);
sqr WP 5 18 AU
xptr TR x P HRET 1 2 B dR ¢t
xincr X FUHY P 4 7R s 1A
ypotr fRm y TR FRET (A B FR £
yincr y TR 48 T S A A

distance R[N/ FIr@HHUE TR .
PP 7 i B R NI 48w B0
edac

st HILT ZA5 T 4 o AR
o ZRTGLEAAE RIS T

o xptr NA

. yptrﬁi”?

e distance W%

__builtin_fbcl

A :

RBUR R :

e ) A R A P 5 — M AR 300 T m B ) B A A

. it

int result, value;

result = builtin fbcl(value);
AR

fbcl w4, w5

int  builtin fbcl (int value);
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__builtin_fbel (42)

SH:

R [EE

géﬁ@ﬁﬁ I HlLEsde
HRE R

value LA AT
IR B N BN R AL E Ik gh R
fbcl

WERGUR A AF AL RN T A48 K Bon B R S

__builtin_lac

iR

RBURR
2%

pACIIER
g%ﬁ@ﬁﬁ‘ I HlLE838
HREE

WBEEBAL shife (-8 27 ZMIWSLEIED £, R[4 R -7 i3]
BN EALAR . pilhn:

register int result asm("A");

int value;

result = builtin lac(value,3);
AR

lac w4, #3, A
int  builtin lac(int value, int shift);
value TR (M HETAL
shift T ) 57 B EG A 2
IRIFIZEE N BN RS AL G k4 5
lac

AT BN 5 O A B BRI R
o HiRFAEA AT RINE A A7 A
o EORBAL IR ECAN A Vi N A ST B

© 2008 Microchip Technology Inc.
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__builtin_mac

Ejifpu¥

R[EHE:
géﬁé@ﬁﬁ I Hlg&de
HRER

W ax b FHLBEMLSRAM, [ KR MAC ER1ETRIBOEE .
xptr WA DR APAT X T, EXFMEO N Z0E xincr Al xval
E, (HZRILX IS4
yotr A LERIHAPAT Y TR, FEIXPEOT 28 yiner Ml yval
M, (HZERULX A S 4L
xval Al yval 485 C A& Mhl, TREUERAF L RX A Hohl .
xincr il yincr W N SERIEME: -6, -4, -2, 0. 2. 4. 6 By —/I&Al
1H.
Wik aws 4B, W53 —A BRNER ENS S R 35 | H N AR & .
fian :

register int result asm("A");

int *xmemory;

int *ymemory;

int xval, yVal;

result = builtin mac(xVal, yVal,
&xmemory, &xVal, 2,
&ymemory, &yvVal, 2, 0);

A A e
mac w4*wh5, A, [w8]+=2, w4, [wl0]+=2, w5

int  builtin mac(int a, int b,

int **xptr, int *xval, int xincr,
int **yptr, int *yval, int yincr, int *AWB);

a LRI BE T

b TS

xptr TR x P FRE 1 2 B dR ¢t
xval FR ) x TREL BB B FR A
xincr X FUHY P 4 7Y s 1A

yptr Fem y WU TR E AR FR £
yval FRm y PR B 1) R R 4T
yincr y T P 3 7R i 1A

AWB 15 ) P e 4 SR N 2% R A R 4
S RV ST EESIE-YIIE

mac

T I FUE B H EoRE R TE
o GiRFABRAL BRI TR

s xval AZMH xptr AEF

s yval AZH yptr AEF

__builtin_modsd

Ejifpu¥

RBURE

S 16 AL AR A A AT S BRE, OGBSI 2 W, (dsPIC30F/33F
FEFE R BT (DS7T0157B_CND HTk. HFHln, W HiEE W
16 figh i, 45 (HHEKRED AR XA AR Eeok R
RIAFREL

signed int _ builtin modsd(signed long dividend,
signed int divisor);
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__builtin_modsd (%)

SH:

LR
ICHRIBELRT | HlLE%E
4

HRE R

dividend  #E
divisor 234

REL
modsd

o

__builtin_modud

A :

R L
BH.

IR [EIfE .
g%ﬁ@ﬁﬁ I HLE8de

SEHL 16 A7 AR BT S BRI, AHRRIBREIZ L (dsPIC30F/33F
e RS % TM) (DS7T0157B_CN) HpTR. el i, WS
16 g, 4% (HHERED AT, XA A g Eok R
RIFREL

unsigned int  builtin modud (unsigned long dividend,
unsigned int divisor);

dividend By R EL

divisor 3343

38

modud

o

__builtin_movsac

Ejiipy

RBUR R .

AT, EA R MAC A TRCE R .
xptr AR DR APAT X T, EXFMEO N 20 xincr Al xval
E, (HZRILX IS4,
yotr A LLERIHAPAT Y TR, FEXPEOT 28 yiner Ml yval
A, (HEERHLX S HL.
xval Al yval &5 C A MhL, TREUE R AF L RX A Hodil .
xincr Ml yincr W HSCHIEE: -6, -4, -2, 0. 2. 4. 6 o—/NfEA
1H.
Wi aws 4B, 55— BN BN S [ 305 AS
filan :

register int result asm("A");

int *xmemory;

int *ymemory;

int xVal, yVal;

result = builtin movsac (&xmemory, &xVal, 2,
&ymemory, &yVal, 2, 0);

DESH
movsac A, [w8]+=2, w4, [wl0]+=2, w5
int  builtin movsac(
int **xptr, int *xval, int xincr,
int **yptr, int *yval, int yincr, int *AWB);

© 2008 Microchip Technology Inc.
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__builtin_movsac (%4%)

SH:

pACIIER
g%ﬁ@ﬁﬁ I HLE83e

HRE R

xptr FR M x TR FRET (M B FR £
xval FR M x TRE BB AL B FR A
xincr X TN 3 A S 1A

yptr TR Wy PRSI 2 R dR ¢
yval fRm y TRE BB R FR A
yincr y THUHN 1) 3 0 g AP

AWB i mjpri= Yl IERTIOE Citk = o
IR [T A E AR o

movsac

T T B DL e TR A D S
o ZQLTAEAAE RIS A

e xval HZFMH xptr JET

s yval AZH yptr T

__builtin_mpy

A :

pACIIER
géﬁ@ﬁﬁ I HLEsde

T ax by FFRRIN MAC #AF PR -

xptr A A IRIHAAT X FHL, ZEXFHM T 208 xiner Ml xval

(KIfEL, (HESRPEX PN S

yotr A LLRHAPAT Y T, FEXFHE DL N 20 yincr fl yval

(K, (HEHR ALK S

xval M yval $i C AL, FEERAF R EIXA k.
xincr M yincr A] JSLRIHUE: -6.

{Ho.
(ZLE

register

int result asm("A");

int *xmemory;
int *ymemory;

int xVal,

result =

A

yval;

4, -2, 0. 2, 4. 6B — A

~_builtin mpy(xVal, yVal,

&xmemory, &xVal, 2,
&ymemory, &yvVal, 2);

mac wd*wh5, A, [w8]+=2,

wé,

[wl0]+=2, w5

int  builtin mpy(int a, int b,

int **xptr, int *xval,
int **yptr, int *yval,

a

b
xptr
xval
xincr
yptr
yval
yincr
AWB

LU

LD i

1A x IR 2 fig
1) x P HAE ) B S
X TR (1 44 7R s HE 1

a1y IR AR R R B
1y PRI AR ) B S
y THUBC A 4 7R 35 1

T 11 BT B4 SR 0 8 ) B R R T

SRS EE SR ER ETIFE

mpy
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__builtin_mpy (&)

HiRHE R B BT B Bl K R AR R
o ZRGAFRAE BN AT
e xval NZMH xptr EZ
o yval AZA yptr IR

__builtin_mpyn

ik« W -ax b FHAEKT MAC #AE AR .
xptr WA R IAPAT X T, EIXFREOL T 20 xincr Ml xval
1E, HZHRHEIXPIAN S
yptr AL LARIAPAT Y Pl 7EXFMELL N2 yiner Ml yval
A, HIRAEILPIAN S
xval Ml yval ¥§5E C A m b, TR A X S Hodik
xincr Ml yincr W HSLHIE{E: -6, -4, -2, 0. 2. 4. 65— /NEA
1H.
filan :

register int result asm("A");

int *xmemory;
int *ymemory;
int xval, yVal;

result = builtin mpy(xVal, yVal,
&xmemory, &xVal, 2,
symemory, &yval, 2);

A AR e
mac wd*wh5, A, [w8]+=2, w4, [wl0]+=2, w5
R R, int _ builtin mpyn (int a, int b,

int **xptr, int *xval, int xincr,
int **yptr, int *yval, int yincr);

ZH: a LAY E A
b TS
xptr TR x PR FRET 1 4 B dR ¢t
xval FR ) x TREL BB A L FR A
xincr X FUHY P 48 7R s 1A
yptr Fem y U TR E AR FR £
yval FRm y PR B ) R R 4T
yincr y T P 2 7R i 1A
AWB 18 ) P de 46 SR 0 2% A R 4
IR [EME: RS RV ST EESIEYIIE

ICHBHEAT | HlasdE  mpyn
S

HRES T I S LK R AR
o GiRFABRAL BRI TR
e xval NZMH xptr =
o yval AZA yptr T
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__builtin_msc

ik : W ax b BB HIIZXANEER, AR MAC #AE TR

o
xptr A URHAPAT X F, EXFHE LT 208 xincr fil xval
e, (HESR AU SHL
yptr WA LURIIASAT Y TR, 7EXFMESLT 20 yincr Ml yval
B, (R AL 4L
xval Ml yval feaz C AR ML, FEERAF XA ik .
xincr Ml yincr W SCHIE{E: -6, -4, -2, 0. 2. 4. 65—/ Ni&EA
fi.
WER aws AR, W5 —A B as IR 5 0 205 | AR i
il

register int result asm("A");

int *xmemory;

int *ymemory;

int xVal, yVal;

result = builtin msc(xVal, yVal,
&xmemory, &xVal, 2,
&ymemory, &yVal, 2, 0);

DESE
msc w4*w5, A, [w8]+=2, w4, [wlO0]+=2, wd
BE R A, int __builtin msc(int a, int b,

int **xptr, int *xval, int xincr,
int **yptr, int *yval, int yincr, int *AWB);

¥ a HERI S
b BRI
xptr FR1A) x FUBCIRET A A fie
xval i 1) x PR (B R R T iR
xincr X THLH 1) 4 20 gefs AP
yptr fR 1) y PR AITR BT B Y TR £
yval 1Ay BRI A A iR et o
yincr y TR 4 T S A A
AWB Fi 1) JIT o £ 2 N4 iR iR
AR MR iNEE SEATIEE I
LB I HLg8HR  msc
4
HIRHEE (GBI R G AT AP RERSY

o GiRFABRAL BRI TR
« xval NZH Xptrjfﬁs
s yval AZMH yptr AEF

__builtin_mulss

iR LR ET ST po x p1 IR RS HOEATT SRR, RBMGAR L
g KR, @2 ATIEI -Weonversions AT AIRAL IR AR5 4
.

REUR R, signed long  builtin mulss(const signed int p0,

const signed int pl);
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__builtin_mulss (%£)

S p0  BiIELL
pl I
IR [BME IBIF] p0 x p1 FEFRMAH 5 KB RE.
CRBEFT I HI384E nmul.ss
&

__builtin_mulsu
#iR: GBI po x p1 MIRI. BB HULIR AR5 HAL, REUNEE A

ARG KB, AT —-Weonversions A ARAIIE SN S
o ZPRECCRFAETHR S T UG WAHRIES p1 (957 BT hEA

o

B R A, signed long _ builtin mulsu(const signed int p0,
const unsigned int pl);

Y p0 B
pl e

I& [BE : IRIE] po x p1 FRRIWH FF5 KAIETIE .

ICHRIBHEAT I HLE8E  mul.su

oF

__builtin_mulus

ik : ZEHOH S pox p1 AR MESHURR G T, RBNEE 2
A KA, 44T -conversions A FREIEANGR 5
oo ZRHCCREATRHE AT R

HEUR AL, signed long _ builtin mulus (const unsigned int p0,
const signed int pl);

S p0 Bk
pl TeH

R[EME: RIA] po x p1 PR RS ICHETIE .

g%i‘éﬁﬁ I PL2%Je mul.us

__builtin_muluu

Hliik ZREGATE po x p1 WM. MASHRTF A, RS RET
THg KR, T -Weonversions i HREMIEAMAFF 5
o BT A TR, WRESHRES p1 137 RS kR

R

B R, unsigned long _ builtin muluu(const unsigned int pO,
const unsigned int pl);

Y p0 WL
pl M

IRENE: R p0o x p1 FERHIAH RS KAERUH.
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_ builtin_muluu (£%)
/E%ii‘_ﬁﬁ / m%%j’g mul.uu

&

__builtin_nop

ik 4% nop 8%

R void  builtin nop(void);
S5 T

IR[FUE : R HEAE (nop) .

g%ﬁ@ﬁﬁ I Hlg&d8 nop

__builtin_psvpage

R« REIXF R PSV 5ift, S AHELIE D MBI S . S48 p 22 EE
v e, PSV BAT AT ARt (8] v O sttt A7, 2o AR
HEIFFHMFERIK. AISHE 2310 “IRBeTENBL” RHidM

space JE M.
B R unsigned int _ builtin psvpage (const void *p);
Y- p  NHbhE
AL RGPSV U, SR HHEAE A ek 1 25
géﬁ@ﬁﬁ I FlL38%8 psvpage
HIRER 2B ERIN, 2 R T SRR B

“Argumentto  builtin psvpage () is not the address of an object
in code, psv, or eedata section” .

SR IE B A X Gt dk

Biln, W obj RN PATEEOLRB NG, AT HIPIEE A
)

unsigned page =  builtin psvpage (&0obj);

__builtin_psvoffset

Hliik ZRBOR NI S PSV T R, R AMHEE W RIS S5
p W BE S0, PSV 8 nf BTG 2SR 5 S i ok 5
M), Pk iRyl B SEmERM. TS 2.31 “fBeTER
BEE” HHIRK) space B

R R, unsigned int  builtin psvoffset(const void *p);
Y p MZHhk
AR R MHEAR A ZEI X B PSV Bl s & .

iR BAF | HlE8iE psvoffset
&
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__builtin_psvoffset (&)
HIRHER YR BAT A IERRT, 74 R AR R

“Argumentto  builtin psvoffset () is not the address of an
object in code, psv, or eedata section” .

SRR B R G

B, Wk obj R HATEB R BT X%, TA NHWEERAR
)

unsigned page = builtin psvoffset (&obj);

__builtin_readsfr

ik i SFR.

BRBUR Y . unsigned int  builtin readsfr (const void *p);
2R p X%

IR FHE: &I SFR.

‘g%ﬁ‘@ﬁﬁ/mﬁ?ﬁ readsfr

R A T RHAE IR IEI, 27 F AU

__builtin_return_address

A : TR (5] 24 iy pR B R [k, B E R R B — IR [k . X
level Z4, {H O R [F & ZAIR ML, A 1 3R BT >4 i e 4
IR B I, 545 4 level B H T FHERRIR LI, KFiR[H] 0.
HF R E R, SR B AEE S5

HEUR A, int  builtin return address (const int level);
S level  FAMIHHIHERI)Z KA.
R [EME: AR [ 24 i R 3R [Pk, B 1R BR B — KR [l ik

TCHRIBERF | 2% return address
4.

__builtin_sac

Ejifpu¥ KEAERAT shift (-8 27 ZIASLAIHED AR M
il

register int value asm("A");

int result;

result = builtin sac(value,3);
A2 R
sac A, #3, w0
HEUR A, int _ builtin sac(int value, int shift);
28 value BRI B
shift iz ZVAIOYAIE (VA
IR [EME: PRI I 25 Sk B 2 2N
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__builtin_sac (&%)

ICHBHEAF | HLEE  sac
4
HERHE AR AR OL, K s BRI R .

o CEULTATIA A B A
o BER (IO R KU R PR 157 B

__builtin_sacr

R« HEIAL shife (-8R 7 ZIRMISLRIHD A7 IR MR
CORCONDits. RND 4 il 37 ff 5 1) i AL 3 NS FRIAR o
il
register int value asm("A");
int result;

result = builtin sac(value,3);
A AR e
sac.r A, #3, w0
REUR Y. int __builtin sacr(int value, int shift);
i) value EIys ZVAINE it
shift NI VANIEEIE
AL W FA7 5 (1 4 ALk 1] 3] CORCON % f7-2% -
ICHESAF | Pl secr
%
HIRER RN BT ZURS S0 R s B R B
o GERTARAATE BN AL
o BEREAL AL BAS R G N AL D E
__builtin_sftac
3k S5 BB shi e . FABREE Y 16 % 16,
il
register int result asm("A");
int i;
result = builtin sftac(i);
ESH
sftac A, w0
REUR Y. int _ builtin sftac(int shift);
S8 shift FEAN (RS B EAY 2
R[EME: e 20N IE RSB E By iF
ICHIBHEAF | 38R sftac
4
HIREE PRUNH LT FIE O R S D B

o CEULTAEIA A B 1
o BERLGLHO RO R PR 57 B 5
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__builtin_subab

iR ¥R Inds AT B AR, IR RS BIEER R nds. #ln.
register int result asm("A");
result = builtin subab();
A7
sub A
REUR Y. int _ builtin subab (void);
24 7
IR[EUE: Frygikis S HOR 3 B4 .

CHBERF I Hl8%dE  subad
@n

HERHE IR R AT IAGE RINAS 74, R R R .

__builtin_tblpage
iR : IREIX RN R TS, X R KBS, S8 p LAE EE

i), PSV BA AT A7 2 () AW Bt 50, o7 AR R
EIF SRR RN WT2PI5E 2.3 % “IRERBREM” Mk

space B,
B R A, unsigned int _ builtin tblpage (const void *p);
BH p A
B S ] SCH A O BSOS B S 2 TS
g%ﬁ@ﬁﬁ I l#%4E  tblpage
HIRHEE MBI IESIN, 27 R A RE R

“Argumentto  builtin tblpage () is not the address of an object
in code, psv, or eedata section” .

SRR B R G L.

B, W obj R HATEEUR BB IR G, A N ER AR
)

unsigned page = builtin tblpage (&obj) ;

__builtin_tbloffset

k- 1% PR BUR 0% % R TR m S &, SR EEE N BN 8. 28 p
WAE EE Hil A% [8] . PSV BT HAT A7 25 (o] FR X S i bk A5 00,
SPE AR B S EGER . W2 E 2.3 7 “HBETENE
e FPHER space &,

REUR Y. unsigned int _ builtin tbloffset (const void *p);
S8 Je) Fot G ik
R [EME: AR [l St ik £ DAy 2 B R 0 S R R RS (i A5
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__builtin_tbloffset (%4£)

TCARIBEAT | HLERR
4
HERER

tbloffset

MBI HAIESIN, 27 R A RIE R
ffrgumentto  builtin tbloffset () is notthe address of an
object in code, psv, or eedata sectioni.

SHRL I B R Stk .
B, g obg R AT PAT B BB RN G, I8 AR IHATEE A AL
(1

unsigned page =  builtin tbloffset (&obj);

_builtin_tbirdh

Ejifpu¥

HBUR R :

SH:

pACIIER

ICHRIBERT | HlLEE
4

HRE R

K tblrdh.w f84 KM INFEEk EEDATA FRif#ssi— 7. LARE
TBLPAG 2 f5 1 IEf I BT, ULl builtin tbloffset ()
M builtin tblpage ().

KBS WA A R T A A0, ST (dsPIC30F
RYNZHETFM ) (DST0046E_CN) .

unsigned int _ builtin tblrdh(unsigned int offset);

offset BV EdmBE =
Tco
tblrdh

o

_ builtin_tbirdl

iR

HRBUR R :

ZH:

R [BHE:

g%ﬁ@ﬁﬁ I BRI

BRI B

RH tblrdl.w 54 KM WL, EEDATA fifilasis— 7. LAKE
TBLPAG i 2 48 M IEFff L. AUEAIAEA]  builtin tbloffset ()
A puiltin tblpage ().

KT GNP AR AT, 152 P T ek (dsPIC30F
#52% T} ) (DST0046E_CN) .

unsigned int _ builtin tblrdl (unsigned int offset);

offset EEjI| {47 fitids i
o
tblrdl

Teo
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__builtin_tblwth

I :

R
2%

pSACIIER
g%ﬁ@ﬁﬁ‘ I HLE8¥e
HRE R

K thlwth.w f54 RS A7 2 N7 5l EEDATA {7 fitids . L E
TBLPAG 2 fi5 1 IEFI R L. Al _ builtin tbloffset ()
M builtin tblpage().
KBS WA R APl as T A ANYT, 6 2 s Tl (dsPIC30F
ZHZ%TN ) (DST0046E_CN) .
void  builtin tblwth(unsigned int offset

unsigned int data);

offset BB E
data E3CYNSE

Tao

tblwth

o

_ builtin_tbiwtl

Ejifpuy

AR,
2%

R[FHE:
g%ﬁ&@ﬁﬁ I Hlg&de

HERIER

K tblwtl.w R RKE A7 H|NA7 el EEDATA {7 fifids . WBEE
TBLPAG i 2 f5 I IEFII T, Rkl builtin tbloffset ()
A puiltin tblpage ().
KTV NAFREPAF s AT 401, W52 80 Tt e (dsPIC30F
RYNZHETHM ) (DST0046E_CN) .
void  builtin tblwtl (unsigned int offset
unsigned int data);
offset EEUiIIAAFfilias it i
data B PNk C
o
tblwtl

o

__builtin_write_NVM

I :

HBUR R :

Y

pACIIER

f%@ﬁﬁ I HLEsde

X

HREE

T3 H IE A AR SR BE NVIMCON 257 2% 1) Wrrite {7 SR A Xt
INAF I B A

void  builtin write NVM(void);
Jc.

Tao

mov #0x55, Wn

mov Wn, NVMKEY

mov #0xAA, Wn

mov Wn, NVMKEY

bset NVMVON, #15

nop

nop

o

© 2008 Microchip Technology Inc.
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__builtin_write. RTCWEN

ik ¥ T3 T (R AR S N NVMKEY 16 RCFGCAL SFR 11
RTCWREN {7 & 1 SCHU# 875k 5 N RTCC JE I £

R AL void _ builtin write RTCWEN (void);

S8 Tco

IR [FAE : T

ICHEER | HL2EFs mov #0x55, Wn

& * mov Wn, NVMKEY

mov #0xAA, Wn
mov Wn, NVMKEY
bset NVMVON, #15
nop

nop

HERER o

__builtin_write_OSCCONL

ik - fif B+ 5 1L 245 OSCCONL.

R R, void  builtin write OSCCONL (unsigned char value);
%%ﬁl value BENTRT

AR Jo

CRBE PSR mov #0x46, w0

L, mov #0x57, wl

mov _ OSCCON, w2
mov.b w0, [w2]
mov.b wl, [w2]
mov.b value, [w2]

HERHE To
* LRSI TR R AT B AN o

__builtin_write_OSCCONH

ik iR I 5 H 245 OSCCONH.
BHUR A void _ builtin write OSCCONH (unsigned char value);
EEL value —EEITH
B [EE: T-
TCHBEEAF | 2848 mov #0x78, w0
A *, mov #0x9A, wl
mov  OSCCON+1, w2
mov.b w0, [w2]
mov.b wl, [w2]
mov.b value, [w2]
HREE o

* SRR TR RS R BT BT AN .
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& C 2K

A sF)H T HT PIC24 MCU Fi dsPIC® DSC 1 MPLAB C %ii¥2s (Jii MPLAB
C30) A f s i IS i B
GiFgs REFS PRI Wi S AR RS, AR B AR
o WA, BRI ARSI i e . AEGNPRAR RS AR, B A IR S
PR FNAT 5 o

o WRFEA L, BARIXI g R RENS IR L, (H UL AEARRD IS AR — SR E A
%, WREE RS, S ATRBE A RUT Y, BAEAHATR SR
“warning:” A, XFEELRTBLSEFRX K.
TR T RSP R BEAAAE L T, FEIX LG M N A% A DA CR R L IE ST T
R s S 7RSI, BB i S S T g2 A Iy
Yo HEHERE T -wikmihm-—Fr, e I 2R RS (o, -wall i&
T ZEsk Z M AT I ED .

EDBIEOUT, GmiEas ] BEA H P A R BAR S o X IRgm BF g A 5 A 31— Lu gl
W, NOBER RIS 25 Microchip AR SZRE,  HARER R 7 SAAEAS T M A9 AH R 7255 v] Lk
#.

i
\x used with no following HEX digits

e SR A \x S AZ R 7S 2B 207

‘&’ constraint used with no register class

asm WA AL

‘%’ constraint used with last operand

asm R TG

#elif after #else

(ETAE PSS A1, #else 1AL ILAEATAT #elif TH) 2 )5
#elif without #if

TETRALBRZS S AR g, WA ZAEAT ] #Helif 2w fi H #if.

#else after #else

FETRAR R 4 M gm e, #else AL HI I — K

#else without #if

TETIAL BEES S A i e, M ATEAT H #else Z T H #if,
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#endif without #if

(ETAE PR AT ey, L AUEAE ] #endif Z /il H] #if .

#error ‘message’

H LK S DT B X #error D 4RA TR Y .

#if with no expression

s AN SRAB A B ik 1

#include expects “FILENAME” or <FILENAME>

#include /DI BRI AN TERE . 0K HH 515 B HE S HEk ok .
‘# is not followed by a macro parameter

TR KNSR “#” DAJRIR—NESH 4.

‘#keyword’ expects “FILENAME” or <FILENAME>

T2 E ) #keyword B3R LU 5|5 BRAHE S48 R K S W 24
‘# is not followed by a macro parameter

“H” BAETTNOZR IR SH A

‘44 cannot appear at either end of a macro expansion
BRRERT “#” AREHILEZY I koigi 2.

A

a parameter list with an ellipsis can’t match an empty parameter name list
declaration

BRI ) 7 B A b A — B

“symbol” after #line is not a positive integer

#line J5 (T 5 2R — AN 2Uh IEBUREAISAT 5 .
aggregate value used where a complex was expected
T BRI, AN B R AR

aggregate value used where a float was expected
TV RO, AN R

aggregate valu, e used where an integer was expected
2 LSRR I AN AL R A .

alias arg not a string

alias J& 1 (1) Z 2006 002 R bR R AT 2 00 44 1) H b i 44 B 74 3
alignment may not be specified for ‘identifier’

aligned J@ 1 A T2 & .

‘ alignof’ applied to a bit-field

“ _alignof” BAERFABEH] TA7Ek.

alternate interrupt vector is not a constant

PP i 2k R

alternate interrupt vector number n is not valid

i B AN L B [
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ambiguous abbreviation argument

i € B i AT 45 AW

an argument type that has a default promotion can’t match an empty parameter
name list declaration.

BRI P I A Db B

args to be formatted is not ...

format J& 'L first-to-check K5I S5 T —MARFWN “.7 IS4
argument ‘identifier’ doesn’t match prototype
PRIES R A% R BB B UL

argument of ‘asm’ is not a constant string
“asm” S ELAUNH TR H

argument to ‘-B’ is missing

B> H 4

argument to ‘-I’ is missing

R PEA

argument to ‘-specs’ is missing

B/l specs L4

argument to ‘-specs=’ is missing

/> specs 4 .

argument to ‘-x’ is missing

GRS A

argument to ‘-Xlinker’ is missing

G /A i B HEH AR 1 B4

arithmetic on pointer to an incomplete type
AN FCVFR R ) A TE R A FR T AT RIS 5.
array index in non-array initializer
ANEAEARF AR T A A T A

array size missing in ‘identifier
DB KL

array subscript is not an integer

B SRR AUN HER

‘asm’ operand constraint incompatible with operand size
asm WA JERL

‘asm’ operand requires impossible reload
asm iH AR

asm template is not a string constant

asm R DA 20Uk 4T H

assertion without predicate

#assert o, #unassert W45 N, I T A AUE —MARIRAT
‘attribute’ attribute applies only to functions
@ “attribute” HHEFH T A%,
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B

bit-field ‘identifier’ has invalid type

R Z0U R M2 A R

bit-field ‘identifier’ width not an integer constant
7385 B A2k HE Y

both long and short specified for ‘identifier

AR R AR RE [F N4 long AT short.

both signed and unsigned specified for ‘identifier’
A ANAE A 4 signed Al unsigned.

braced-group within expression allowed only inside a function
AT D E S AN AR D LRE DU PEE 2PN

break statement not within loop or switch

Break i+ 1) - fig Fl T-7HFA i switch A6
__builtin_longjmp second argument must be 1

_ _builtin longjmp ZRILHEZASEON 1.

Cc

called object is not a function

C i H A e plom il

cannot convert to a pointer type
RIEAXARER A T st R

cannot put object with volatile field into register
KA1 228 7 B RN SAF TR 25 A7 h o AR
cannot reload integer constant operand in ‘asm’
asm R TG

cannot specify both near and far attributes

JE Tk near Fl far & H 5, H A0S B E AR AT HIX AN @k i — 4.
cannot take address of bit-field ‘identifier’

T B BRAT AL A M 2 ARV

can’t open ‘file’ for writing

RGTEATITREM) “file” o W] HEM It PRG5BS0 IR 22 AR T T 3, H 3%
AttE, sHBRHRA RS,

can’t set ‘attribute’ attribute after definition

XA S AUE R  “attribute” T .

case label does not reduce to an integer constant

case b5 g I 20 A BT R

case label not within a switch statement
case bp 5L JIAE switch i) A 7.

cast specifies array type

FRE BRI PR i R SR B AN SR VR o
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cast specifies function type

T 78 BRI BRI (1) 5 R Y B B AN SR VR

cast to union type from type not present in union
ANBERFIC A T ANAEAE AR I i ) e 4 A R A 2R Y
char-array initialized from wide string
TATEAAREN 58 T AT R ATIA L . EEAE I T A5 A
file: compiler compiler not installed on this system
3T C dikdt, ACRFHALEZIES .
complex invalid for ‘identifier

SHR e R A TR

conflicting types for ‘identifier’
PRRFTAEAEZ DA A ] .

continue statement not within loop

continue i L REAEARFR AT H] .

conversion to non-scalar type requested
SRERAREZRA CRBER IR ) HEAT I A L4t

O

data type of ‘name’ isn't suitable for a register
Kt BRI ANIE 51 K IR A7 4745 o

declaration for parameter ‘identifier’ but no such parameter
Hug S HP LTS

declaration of ‘identifier’ as array of functions

A4 FH oR HE A A AR

declaration of ‘identifier’ as array of voids

B o void FAl 2 AEVE N .

‘identifier’ declared as function returning a function
BRI HCAN R 3R 7] R 2

‘identifier’ declared as function returning an array
PRIECAN e IR (M1 H 2

decrement of pointer to unknown structure
ANBERFFR BT 1 92— AN AR AN S5

‘default’ label not within a switch statement
“default” case f5'5 AZH4E switch 1HA] P
‘symborl defined both normally and as an alias
CE X “symbol” ANBEHIE S —NFF 5 544
‘defined’ cannot be used as a macro name
“defined” AHEHTEZL 4

dereferencing pointer to incomplete type

B 51 IR ER AU 48 ) A58 4 R R a6l
division by zero in #if

BEEFRA T
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duplicate case value

case {H 20 ME— 1.

duplicate label ‘identifier

P LE AR TN o 200 E— 1)

duplicate macro parameter ‘symborl

“symbol” fEZHFIR P Z K.

duplicate member ‘identifier’

S AL P AN BEATAH R B 5%

duplicate (or overlapping) case value

case Ju AR AH R B E S E. G E “This is the first entry overlapping that
value” K SEHEAH [F sl B (O E SR BN (067 & . case YIELZ 4 4% 6 ANSI FrifE
B

E

elements of array ‘identifier’ have incomplete type

AT A% AT 58 KA.

empty character constant

R BRARE .

empty file name in ‘#keyword’

i e K 2 1 #keyword [1—ANSEUW ST 44 & 21

empty index range in initializer

ANELEYIGA P 2 P hRIEH

empty scalar initializer

FrEYIIRARE R

enumerator value for ‘identifier’ not integer constant

MOEE 25N BE Y B

error closing ‘file’

iéﬁﬂ\‘ﬁéa‘%l‘?ﬂ}ﬁz‘ﬁ@ “file” o W] HE it PRG35 B AT A2 RO 2% ) R 5 SR B0 R
error writing to ‘file’

RGAREEIREM “file” . W] REM 5 P15 B A L0 1 28 ()R 5 ST S AR
excess elements in char array initializer

HARIIAC TP B T B4 e R4

excess elements in struct initializer

g wInter, WHEABOR TS R

expression statement has incomplete type

R RMATE A

extra brace group at end of initializer

WA, AT Z R RIE5X .

extraneous argument to ‘option’ option

i€ K ATIR I I 2 250
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F

‘identifier’ fails to be a typedef or built in type

B R A D500 typedef SR EE  (built-in) 2%,

field ‘identifier declared as a function

i€ T BN RE R N R E

field ‘identifier’ has incomplete type

fRE FBOLAEA B 2R A (complete type) .

first argument to __ builtin_choose_expr not a constant
F— A SEL TN AR G BN R AR ) Rk 1
flexible array member in otherwise empty struct
RIGHIBATCR LAUE BA Z A E A S s — o E.
flexible array member in union
ANBEAERR A AT RS B e R

flexible array member not at end of struct

RIAGHE L TC R Uh G5 i) B Ja — NI

‘for’ loop initial declaration used outside C99 mode

4k CO9 AT, “for” FEIAYIUH I LRL .

format string arg follows the args to be formatted

format JEERIZEA—E. format FF:F B SR BAVNTEREME NS HIER
5/,

format string arg not a string type

format J&PE ] format 747 th R 5| S HEHRE — D TR RS 4L
format string has invalid operand number

format J& P R4 E i 5 2 B I L 200 — > .
function definition declared ‘register’

BREGE UAREAE I “register” .

function definition declared ‘typedef’

PREE XAREFS N “typedef” .

function does not return string type

format_arg J& ' H BEIT TR MR 745 H3 AL A R
function ‘identifier’ is initialized like a variable
BA T PRI R U AR RN

function return type cannot be function

BRI IR [ R S TR AN B g bR 2

© 2008 Microchip Technology Inc. DS51284H_CN % 169 1T



16 {7 C gwiEas Hl 65

G

global register variable follows a function definition

4 JR) AR AT AL R E SOV AR BREUE LT

global register variable has initial value

ANEEy 42 JR) A7 A A S IR

global register variable ‘identifier’ used in nested function

A S R e A 2 4 B B
H

‘identifier’ has an incomplete type

fRER) “ AR A RER AL .

‘identifier’ has both ‘extern’ and initializer

AWK “extern” WAL EAGEHAI AL o

hexadecimal floating constants require an exponent
S BEHIVE S A AU FR

implicit declaration of function ‘identifier’

A5 H R BObR URAT HIT AT Bt 2 75 ] R HOE o
impossible register constraint in ‘asm’

asm R TERL

incompatible type for argument n of ‘identifier

75 C i s, EAR IR SE SR B SR A LR .
incompatible type for argument n of indirect function call
7t C T H R BN, SR SE SR T2 2R A LA .
incompatible types in operation

EH CHAE T Z5UE T L RCH Ea 2R
incomplete ‘name’ option

247 B % name [FIEITIAN 23,

inconsistent operand constraints in an ‘asm’

asm EA) LR

increment of pointer to unknown structure
ANBUGFRET I8 3G 3 — AN AR A S5 A

initializer element is not computable at load time
FIH TG 3R AL N A T

initializer element is not constant
WHETC 3 AN & .

initializer fails to determine size of ‘identifier’

AR A B 2 B RN
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initializer for static variable is not constant

LI E B AR R

initializer for static variable uses complicated arithmetic
AN IS % I AR R IR S A &

input operand constraint contains ‘constraint

AN BRAERU R E LRI

int-array initialized from non-wide string

ANEAZ IR 58 AT e A AR A B H A

interrupt functions must not take parameters

TR AR S . AU void K 23U S H & 4.
interrupt functions must return void

HH T BRI BT IR [PIME S B DA S5 voids AN SR VFATART HoAth R (AU 2 A
interrupt modifier ‘name’ unknown

GRS ESRLL “irg” . “altirg” B “save” 1E W@ MBS .
interrupt modifier syntax error

Hh T I PEAB AT AT TR A 1%

interrupt pragma must have file scope

#pragma H W 2B AT SCIHAE P

interrupt save modifier syntax error

HWTEPEN “save” BT TEILER.

interrupt vector is not a constant

PP i) 2k A

interrupt vector number n is not valid

i AN R T e R

invalid #ident directive

#ident NAZ 5 BT 5 R 747 8 &

invalid arg to * _ builtin_frame_address’

SRV AZSE BB AT BB 0] (L O 77 A2 2w ek B mottu bk, 1 7 A 2 T R
I P eR B it b, 4545, W ERUST RIS

invalid arg to * _ builtin_return_address’

g (level) SN HER AT HIEL

invalid argument for ‘name’

Gniedn 2okl “data” 2 “prog” 1EN space JE 1S

invalid character ‘character’ in #if

B ANATHTEN PR Gl 775 e #if G, IR R .
invalid initial value for member ‘name’
HEEHIEECRYIIRME AL “name” .

invalid initializer

ANEAFE IR IR .
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Invalid location qualifier: ‘symborl

LRLL “sfr” 8 “gpr” AEANMEIRERT, dsPIC DSC #sfF 2 X e g 177 o
invalid operands to binary ‘operator’

i€ BRI B B R

Invalid option ‘option’

i€ I A AT IR IUE AL -

Invalid option ‘symbor to interrupt pragma

i 2 LA shadow F1 / 5 save £ interrupt pragma [#13£ 5

Invalid option to interrupt pragma

pragma K & JC R

Invalid or missing function name from interrupt pragma

interrupt pragma K 4% FH 1 R 504 .

Invalid or missing section name

BA BN AR R RIZ (7)) IPsk, JRER— R R NI/ B
“access” . “shared” F “overlay” ke .

invalid preprocessing directive #‘directive’
AR RS . EREPIE .

invalid preprologue argument

pre prologue LI E LI 4ail F)/E N HSH, S HONMIEMALG] 5 .
invalid register name for ‘name’

I A28 4K SO ER AR . “name” I — AN Ar a8 AL & .
invalid register name ‘name’ for register variable

fRE M name AJt— AN A4 o

invalid save variable in interrupt pragma
LSRR LRAF A AT 5

invalid storage class for function ‘identifier’

PREAE “register” A

invalid suffix ‘suffix’ on integer constant

R HBELLTRE “u” . U7, “I” M “L” AR

invalid suffix on floating constant

R R HEELL “f7 L “F7 L C17 YL OBJES. mARARAS “LT, AT
ZUH B I HK NG AR o

invalid type argument of ‘operator’

operator (BRI I

invalid type modifier within pointer declarator

EFREN I, AR ] const BE volatile fENRAUEIMFT.
invalid use of array with unspecified bounds

WA BT AL HIARARE 1 F BRI £l .

invalid use of incomplete typedef ‘typedef’

LA 75 A 4R 2 1 typedef 5 XA FR
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invalid use of undefined type ‘type identifier
PLAICR T XA 2525 3K 2 AN R VF i o

invalid use of void expression
ANEAf ] void #iA3.

“name” is not a valid filename

#line T5 A M A4

‘filename’ is too large

FoE SO R RANREAL B . SO R R T 4 GB,  AbBE AR A A0 BHIX 4 KIS0 2k
MAFRNENT 4 GB.

ISO C forbids data definition with no type or storage class
ISO C EERA e AT AU AT BAF S DL 75

ISO C requires a named argument before “...’

ISO C iskfE “...” WiEEisESH.

L

label label referenced outside of any function
HEeE R B A S bR 5 .

label ‘label’ used but not defined

I THRE A5, HAREX.

language ‘name’ not recognized

FOVFITE F 4G C LS.

filename: linker input file unused because linking not done
AT PHARIE I A, B REE NSO (A e BT B R HoAb Sc e« 3
BEHEAIZAT . DL, %SO 2

long long long is too long for GCC

I K AT long long [FEER,

long or short specified with char for ‘identifier’
ANBEXT T4 A8 long AT short [l 5E 7

long or short specified with floating type for ‘identifier’
ANRERTE RIS long F short B E £

long, short, signed or unsigned invalid for ‘identifier’
long. short fil signed B 5 4 JL g 1470

M

macro names must be identifiers
BN RN RLTT R, R 2 R By R
macro parameters must be comma-separated
ZHINETISHZ WEHIE S .

macro ‘name’ passed n arguments, but takes just n

L4557 “name” MBHKZ .
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macro ‘name’ requires n arguments, but only n given
A% “name” INBHARN.

matching constraint not valid in output operand

asm R JERL

‘symbol may not appear in macro parameter list
AARVPE “symbol” 1 ASHL.

Missing ‘=’ for ‘save’ in interrupt pragma

save ZH il EAE /I H AR BT 45 5 o il

#pragma interrupt isr0 save=varl,var?2

missing ‘(’ after predicate

#assert o}, #unassert 75 %L7E answer [ 5 A7 55 . #l0:
#assert PREDICATE (ANSWER)

missing ‘(’ in expression

G AER, SRS

missing ‘)’ after “defined”

GRS

missing ‘)’ in expression

FESAEXS, DA HES

missing ‘)’ in macro parameter list

FESRP SRR 5, SR MHES 28T,
missing ‘)’ to complete answer

#assert B #unassert # £ 1 answer Hi 5 1§55
missing argument to ‘option’ option

i€ K AT IR IR H NS

missing binary operator before token ‘token’
W “token” Hii S A " HERIERAELRT

missing terminating ‘character’ character
GADZOERE, ANl XS T AR >,
missing terminating > character

#include ot b &L >,

more than n operands in ‘asm’

asm & H) oK

multiple default labels in one switch

XIS switch, HAEHRE > default #7'5 .
multiple parameters named ‘identifier’

ZH G W EME 1)

multiple storage classes in declaration of ‘identifier
B L BEH — M
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N

negative width in bit-field ‘identifier
R385 JEAN R b

nested function ‘name’ declared ‘extern’
BB R B REF ) “extern” o
nested redefinition of ‘identifier

B R E B E SO ARER .

no data type for mode ‘mode’

 mode J& 15 & K12 % mode J& WU 1) GCC HLARETL, (AN 4 i i h S B gt
e

no include path in which to find ‘name’

AR WE A “name”

no macro name given in #directive’ directive

#define. #undef. #ifdef ok #ifndef Thi 470 5 I % 44
nonconstant array index in initializer

WA S REAT T H R T A

non-prototype definition here

WRAE —NBAT RBUR R R BOE S, AT R, H = FHRSEA A2
XA AR R I AR AL E AT 5

number of arguments doesn’t match prototype

BRI Z B B 0 L R BU5 AR

(o)

operand constraint contains incorrectly positioned ‘+’ or ‘=’,
asm EA) LR

operand constraints for ‘asm’ differ in number of alternatives
asm R TERL

operator “defined” requires an identifier

“defined” FFZ—AFRIRFT.

operator ‘'symbol’ has no right operand

AL EEERAETT “symbol” AT 75 ZE— AN RS

output number n not directly addressable

asm R TG

output operand constraint lacks ‘=’

asm R TERL

output operand is constant in ‘asm’

asm 1EA) LR

overflow in enumeration values

MASELAAE “int” JEEW .
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P

parameter ‘identifier’ declared void

ZHAGEF N void.

parameter ‘identifier’ has incomplete type
SR EAT 58RI,

parameter ‘identifier’ has just a forward declaration

SR IEAT 58 2R A forward 7 W2 AT .
parameter ‘identifier’ is initialized

VIR S UL AR

parameter name missing

FEH NS . AR S RHNE .
parameter name missing from parameter list

SR LGS HYIRT .

parameter name omitted

SRR

param types given both in param list and separately
SRR E LSRR DG, EARILEH, EARE I X R4 .
parse error

RREMENTBARIIAT, S,

pointer value used where a complex value was expected
ANEERHREHE T TAERT S BB Ry .

pointer value used where a floating point value was expected
ANEERAREHE T T S R E T .

pointers are not permitted as case values

case fH W20k HE R B Bl R R IA

predicate must be an identifier

#assert o, #unassert 75 2 PR UFFE N H .

predicate’s answer is empty

#assert 5l #unassert H I AIE S, (AT WA LKL E.
previous declaration of ‘identifier

XA EAR RS BRUURT 24 5 75 W] R S i A W A
identifier previously declared here

XA EAR RS PR AT 2 {7 B R A S i A B L &
identifier previously defined here

XA EAR RS PR R 257 E Xt R A ST E AL E
prototype declaration

PRy B R BUR A AT 5o 5 HAR R D SR AT
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R

redeclaration of ‘identifier’

FRIRETF identifier # /HH] T 221K .

redeclaration of ‘enum identifier’

MZEASBER BT 1

‘identifier’ redeclared as different kind of symbol

FRIRFT identifier 174 2 A ZUR A

redefinition of ‘identifier

FRIRAT identifier #% % UGE .

redefinition of ‘struct identifier

S5 R ANBER HDR E o

redefinition of ‘union identifier

A AN BEAS E BT 2

register name given for non-register variable ‘name’

TR AN T AF AR B — A ARAR AL R A AE S AR

register name not specified for ‘name’

SAHEH AR B “name” # BN A fE AL R, (HRTR & T AR .
register specified for ‘name’ isn’t suitable for data type

X0 5 B LA R T A 1A FH 3 SR 27 A7 285

request for member ‘identifier’ in something not a structure or union
NG GG A R . 51 A R B e o2 AR, Bk HAh B 2 R R
A

requested alignment is not a constant

aligned J& 1 1) 250 70 i PRIV 06 2502 5 &

requested alignment is not a power of 2

aligned J& VI Z b 02 2 KR

requested alignment is too large

TSR0 T BER T RE AR 10 R VPR . KBS ZIUE 4096 BTE /DN, HoAZ 2 IR
return type is an incomplete type

IR MR 2R AT 54 1 o

S

save variable ‘name’ index not constant
A “name” K FIRAZIEI &,

save variable ‘name’ is not word aligned
TRAT BRI B AD IR TR 51T o

save variable ‘name’ size is not even
IRAF RN G ZBE AR A BE 1)

save variable ‘name’ size is not known

TRAF IR BRI C Ao
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section attribute cannot be specified for local variables
E%ﬁ%%%%%ﬁﬁﬁ%ﬁﬁ&¢oH%ﬁ@%%%ﬁ%ﬁﬁﬁ%%%&*%#%
section attribute not allowed for identifier

Bm e R T s Bl

section of identifier conflicts with previous declaration

WIR A —MRIRTT identifier 47 24> W4 € BUB I, B4 J@ PR 50— 5.
sfr address ‘address’ is not valid

Huhk 2475/ 02000 A 2%

sfr address is not a constant

sfr ik 05250k H &

‘size of’ applied to a bit-field

“sizeof” ANHEH 10748,

size of array ‘identifier has non-integer type

KLY HIRT L2 BT

size of array ‘identifier’ is negative

B BEARE N T

size of array ‘identifier’ is too large

i € B KRR

size of variable ‘variable’ is too large

A I KK 32768 1.

storage class specified for parameter ‘identifier’

ANBEX S HER EAFAE I -

storage size of ‘identifier’ isn’t constant

s VR (1A 88 A 2 18 IS A0 200

storage size of ‘identifier’ isn’t known

FRUATT identifier [ KA 58446 5E

stray ‘character’ in program

VERE PP AT AT LT .

strftime formats cannot format arguments

{i ] format JE 1, 4 archetype 2% strftime i, JEIESE =A%, Rige%
i UF R R ILRC IS — NS EI S5, Wikl 0. stritime 24 s 8057 4% U445 o
VEHC o Fay AL

structure has no member named ‘identifier’

ST %0 “identifier” {f—NE5R &L, EEIHRSHHAL T RZR A XA
VR

subscripted value is neither array nor pointer
A FIRE v LA T Az,
switch quantity not an integer

switch Jr ik s 6 20 0 HE T
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symbol ‘symborf not defined

7£ pragma RS “symbol” 1, FAeaE T E .
syntax error

i 2 AT TP AR AR TR

syntax error ‘2’ without preceding ‘?’

fE <27 BERPP, < WA <27

T

the only valid combination is ‘long double’
double BRI GEAEH] long BRIERT, ABEALEH I Ah B E £
this built-in requires a frame pointer

__builtin return address %M. AZAEH] -fomit-frame-pointer 1%k
I,

this is a previous declaration

WRAR S E, XA EARIR I AT N A AT 5

too few arguments to function

7 C iR s U, 17 E KIS E A Z D T i BT LS A AR E KZ
HIZHL.

too few arguments to function ‘identifier’

16 C iR AN, 3852 B EA B E D TREHEN ZHA S, AR EAZ
4.

too many alternatives in ‘asm’

asm R JERL

too many arguments to function

7t C T HI R EU, $REMSHANEALD T REFH LN S BN, WAZSRE KD
24

too many arguments to function ‘identifier’

7 C R R BN, $RE NS BN EALEZ T REFEEN S B, WAZ R E KD
HIZH .

too many decimal points in number

WS AP

top-level declaration of ‘identifier’ specifies ‘auto’

HREAE R BN B B H 8 A .

two or more data types in declaration of ‘identifier’
FEAARIRRT BT — D 2R A

two types specified in one empty declaration

HAedRE PRI

type of formal parameter n is incomplete

LONTRE S HERE D E AL,

type mismatch in conditional expression

FAP B A P T ST .

typedef ‘identifier’ is initialized

WIahk typedef SRIRTFT AR Z4EH] _ typeof

N
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U

‘identifier’ undeclared (first use in this function)
352 RS IRAT AL 0 1]

‘identifier’ undeclared here (not in a function)
352 FIFRIRAT L6 0 9]

union has no member named ‘identifier’

SIMT %0 “identifier” (AR HASIHIBG AR EIZXA G . XA SV
.

unknown field ‘identifier’ specified in initializer
ANEAER A TP AT AR S0 B

unknown machine mode ‘mode’

i mode J& R 2 NS4 mode A& ] U LA AR .
unknown register name ‘name’ in ‘asm’

asm R TERL

unrecognized format specifier

format J& 1tk IS RL -

unrecognized option ‘-option’

i€ fr AT IR IR .

unrecognized option ‘option’

“option” fE—/NARHIEIL.

‘identifier’ used prior to declaration
PRARFFAE A B Z BT T

unterminated #‘name’

S #endif K& L #if.  #ifdef ok #ifndef 114 1% .
unterminated argument list invoking macro ‘name’
TESEREY JEZ T, R ISR B T SR ERTT .
unterminated comment

BRI LR INE B TR

\'

‘va_start’ used in function with fixed args

“va_start” N REFEH W AASHY R & HHAEH] .
variable ‘identifier’ has initializer but incomplete type
A TE e R Ia AR B AR o

variable or field ‘identifier’ declared void

A ml T BN BER A BT void.

variable-sized object may not be initialized

WA A L W] AR (R0 o AR

virtual memory exhausted

BA L BOAF it 23 )RS AR

30
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void expression between ‘(’ and )’

gl AR R, EAEFE S TPRBL T void ik,
‘void’ in parameter list must be the entire list

mA “void” fEK—ASHHIAAESHIIE T, WA BBBEATHARLS L
void value not ignored as it ought to be
ANBEAERIE AL void eR I

w

warning: -pipe ignored because -save-temps specified
-pipe LI eI -save-temps 1EIH-— 21l [ .

warning: -pipe ignored because -time specified

-pipe LI A HERT -time LI —EAFH]

warning: ‘-x spec’ after last input file has no effect

“ox” A ATIR IR WA iy AT PRI A AR RE B SCPEs Wn R R I BAT ISR R E
(RSCAF:s  BRIRTIURE AT AT 500

weak declaration of ‘name’ must be public

weak 5 AT I

weak declaration of ‘name’ must precede definition
“name” SetiiE X, ARIGHEE N weak.

wrong number of arguments specified for attribute attribute
%N “attribute” WIJEYEA K Z 8K SH

wrong type argument to bit-complement

AR XA B EAAE AR B S5

wrong type argument to decrement
AR A B AT IR S H

wrong type argument to increment
ANERRXAN IS AL ARSI S

wrong type argument to unary exclamation mark
AR XA B AT AR B S

wrong type argument to unary minus
AR A BT IR B S H

wrong type argument to unary plus
ANERRXAN IS F AL ARSI S

Z

zero width for bit-field ‘identifier’
PR AR %
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C3

%

Pa =
=]

e

‘** within comment

EERE N R T R bR

‘¢’ character(s) in identifier or number

PRIRFRT A4 TP AT SR IO 5 X AR HE 9 JE

#‘directive’ is a GCC extension

#warning. #include_next. #ident. #import. #assert 1 #unassert 4454 /& GCC 1Y
e, 1SO C89 N FFIXLLthiR4 .

#import is obsolete, use an #ifndef wrapper in the header file

#import th$5 4 Ok 5. #import H 70 & 16 %A B 5 1 S0 . 5 4d H #ifndef D454 .
#include_next in primary source file

#include_next JFURTEZHISCAFITER H sk 2 Jo#8ZR S0 H x4 3% . XA 1
WA SRRSO, T LS A RSO T ) H TR

#pragma pack (pop) encountered without matching #pragma pack (push, <n>)
pack (pop) pragma 75 pack (push) pragma Bix), eSO G FHLERTE 2
Ao

#pragma pack (pop, identifier) encountered without matching #pragma pack
(push, identifier, <n>)

pack (pop) pragma W47l 5 pack (push) pragma Bix}, 7ZEU5SCi: G HAERTH 2
Al o

#warning: message

hTe4 #warning fF FALEE 48 & H — AN S IR LI T AL BE . #warning S5 e 5 H
(B SIS

A

absolute address specification ignored

2% #pragma i FJ AU BURZE XL, DG PR AN SR E . I RAE BERLRIA
SCFRRESbhE, FTAEHICHE Y attribute  RE AUIEEL

address of register variable ‘name’ requested

TR UL AR A A o AR

alignment must be a small power of two, not n

pack pragma [] alignment Z£( 05550 2 15/ MRR: .

anonymous enum declared inside parameter list

TERESHINENIBEY] T EARES . RIS S 50 R A IS,
KA 47 E 2 H N RN S e SURZE I, BT TR B AN 2 il 58 28 7

anonymous struct declared inside parameter list

TERRBSHINR NI TG RUFRIHRE ) BUEAESH RS A B 454
PRUNESHI IR A B E LA, eI BEAN S O 58 a2 2R
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anonymous union declared inside parameter list

TERESHINER NI TEAEG . RIS S 8RN IS
DA AE 2 E N R N e SCBRE I, BATT AT B AN e il 58 287
anonymous variadic macros were introduced in C99

P WSRO 8 T C99 I — AR

argument ‘identifier’ might be clobbered by ‘longjmp’ or ‘vfork’
WH longjmp T RESS UL — AN S8, ANAEDLA G B I 43 tH I IX A58
array ‘identifier’ assumed to have one element

fia e A A B AT Bl g . WX (AN, dBEsoe AT Ao E.
array subscript has type ‘char’

WA THs Ky “char” KA,

array type has incomplete element type
HAHRBAGERF AT 2ITRERRAL.

asm operand n probably doesn’t match constraints

TR MY e asm A ECRT AEL JLA A LG

assignment of read-only member ‘name’

JUER “name” FHINHE R, HEAREBIEE K.

assignment of read-only variable ‘name’

“name” FHINH R, HARRIREIE K.

‘identifier’ attribute directive ignored

i€ B PEA G AR R Y, TR 200

‘identifier’ attribute does not apply to types

fa 5 B AN REIE H] T 2R2, B2

‘identifier’ attribute ignored

fE s PEAES 2 bR SOh B R ), PRI 200

‘attribute’ attribute only applies to function types

i€ B JEPEAGE ] T s B R MBS A, AN T oA A ]

B

backslash and newline separated by space

LR PP AN, BB T RBALRIATRY, & Z A LA B
backslash-newline at end of file

R BREL SUP AN, A5 ST A B B T SORATARAT AT o

bit-field ‘identifier’ type invalid in ISO C

TR bR IR 2R AE 1SO C /.

braces around scalar initializer

FERIIRALHT A AT 2 AR BRI 54
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built-in function ‘identifier’ declared as non-function
REMRE S — WA ARTR], AR B g oA, 1A 75 B A eR AL
C

C++ style comments are not allowed in ISO C89

i CIEXERSF “/*” F1 X7, TMAZAEH C++ B PERST “I”
call-clobbered register used for global register variable

PN R B ORI I A7 A7 (W8-W3) , R AR e .
cannot inline function ‘main’

H inline JEYEA W] T %L “main” o IXRAASCHRI, PSRN C JE S H main
BRI, R MR

can’t inline call to ‘identifier’ called from here

O RS ANBE A IR 52 BRI

case value ‘n’ not in enumerated type

switch i AN RIS MR H, (1 case ik s FLAT TR AR ITAIA
X ne

case value ‘value’ not in enumerated type ‘name’

“value” 534N switch case, AEMZERM “name” [FIGE .

cast does not match function type

BRI IR [ S8 TR A s N e 45— A 5 BB AR AN L PR S 2

cast from pointer to integer of different size

FREF R e 3 o E 16 A7 56 1 B

cast increases required alignment of target type

g H] -Weast-align fir 4 AT BTG RN, 226 8 B DA S8R RIS S 2o 80 b 2
P EERR 55 i, WA R W) char TR EF R AL #4515 int FEE, Sk HIX
AN, A char X 5F CEIXFE) AN F int Brfi x5 (55 .
character constant too long

TR EAREKK.

comma at end of enumerator list

MZEH RIS AT 2 RIIE S

comma operator in operand of #if

15 #if Phe 2, ANAE SERER

comparing floating point with == or != is unsafe

T U R A TG BRORS FEE P S AN AR A5, T DG ZR38 S4TSR A 1 A 11
PENEE PRI G-

comparison between pointer and integer

PR E BRI AR LA
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comparison between signed and unsigned

FCRLH) — MRAEEBOE AT 51, J3AhMRERUE LR 5. AR S EE TN TG
PSR EE, XA BEAS IEAf

comparison is always n

PO i S IR, DI B A AR 1S B LU s AT IN 45 . 45 R AV n.
comparison is always n due to width of bit-field

LI 58 B, LS A EE A IR 4 SR B2 N

comparison is always false due to limited range of data type

BATI LLIR IS5 Ak false, 33X Hi -1 Hidh 28 2 (1 [l PR

comparison is always true due to limited range of data type

BATIT LR 45 R 2 true, X2 i T H0E R Y A B

comparison of promoted ~unsigned with constant

ELAE I — M ERAVE RO ST ~unsigned, 11 575 — AN BOL L.

comparison of promoted ~unsigned with unsigned

LA — MERAVE RO $E T ~unsigned, 17 75 —AN#AESCA unsigned.
comparison of unsigned expression >= 0 is always true

PR IA TR AT S (A M LR . TR S AR e 7%, BRisdr i ER ey
4 R RN true.

comparison of unsigned expression < 0 is always false

FOA R IA O A AT S M B L . T AR S EA RN T, BRasdT i EU i
45 K B2 N falses

comparisons like X<=Y<=Z do not have their mathematical meaning

C i TR A O I (M 2 25 SURT . JE 2, CHRIAAX<=Y<=ZI AR 5%
EA X <Y <Z %A,

conflicting types for built-in function ‘identifier

fia e R B 75 W BB ARTR]D, AE R B S 2R 7

const declaration for ‘identifier’ follows non-const

& 2 B IR G 1T 7 1 3K const, 2 Ji5 XA WA const.

control reaches end of non-void function

AE void B30T A D HEREIR A& . S PRI E]— AN void 8 3K 1 A
BRI L. BRI, IR [HE AT BEAE TGV Tl 1.

conversion lacks type at end of format

RS printf. scanf SRR EU T S EPIRIN,  iieds Rk 757 B b =X
FB SRR BIFT
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concatenation of string literals with  FUNCTION _ is deprecated

%f  FUNCTION _ FAb¥EJ5s0K5  func (i1 1SO bl C99 & XD AHIF .
__func__ 2 MR, ARTRHHER, RWEAMIAL AT W EER.
conflicting types for ‘identifier

FRE IR RAAT Z A BRI A

D

data definition has no type or storage class
For I 2 B i SRR MIAEAEZ ] o
data qualifier ‘qualifier’ ignored

TEG PR 2 ANl P A PR 57, fUF5 “access” . “shared” I “overlay”, Z Ll
R EATE A T 5 HF PIC18 MCU ] MPLAB C i i 48 3 %% .

declaration of ‘identifier has ‘extern’ and is initialized
HMIARIRFT AN BERE W 4R AL o

declaration of ‘identifier’ shadows a parameter

fe & AR RA R W T — A28, RS HA W Vil
declaration of ‘identifier’ shadows a symbol from the parameter list
16 0E ) AR AT W R T Z BN R TN, AERIZA 5 AT R .
declaration of ‘identifier’ shadows global declaration

T & AR AAFR WIBEIL T — AN R B, AR AT 5 AN Vi)
‘identifier’ declared inline after being called

i € I R BAE R T 22 )5 A W] 4 inline

‘identifier’ declared inline after its definition

fi € 1) BRI BE R e L2 S5 A W] 2K inline.

‘identifier’ declared ‘static’ but never defined

i€ 1) R ES B R static, {HMRE X

decrement of read-only member ‘name’

B “name” FEHA const, ANREBEIRAE L

decrement of read-only variable ‘name’

“name” I const, NAEHHIRIE L

‘identifier’ defined but not used

i€ R e C T, ABMRAEH

deprecated use of label at end of compound statement

FrRg AR, TBERIISE B br g o NAZIRRE— 45 7B )
dereferencing ‘void *’ pointer

fitsI A “void *” JREEAIEMN . EMETI P RN 21T, 2R R b 1o 1
BRI EIFRET

division by zero
o U400 58 I
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duplicate ‘const’
“const” P T HAEH T A ] — I
duplicate ‘restrict’

“restrict” PR A HAEH T A I
duplicate ‘volatile’
“volatile” PR HREH T A8 —K

E

embedded 0’ in format

M printf. scanf S IS HINERN, iy KO AR “\0”7
(%), X FEE 775 P AP &0k,

empty body in an else-statement

else 1EH] 7.

empty body in an if-statement

if i)

empty declaration

FIAEE R Y4 T

empty range specified

case JuH T METEE 2, AR X E SRS AR, case uHIMTHIEHN
case low ... high:o

‘enum identifier’ declared inside parameter list

TERESE YR WA TR E MRS R IR 9fE S 152 R S B R AN A A 25,
KA PE S8 3 B E XAZE I, BAT TR e AN S ik 58 8 A

enum defined inside parms

TERESHAN RN E LT s

enumeration value ‘identifier not handled in switch
xmm%ﬁmﬁﬁﬁﬁﬁﬁﬁ$%ﬂ,@##%ﬁ%ﬁ%ﬁ%ﬁﬁ%ﬁ%ﬁb%e%ﬁ
I\ o

enumeration values exceed range of largest integer

MBS o G dn R DU 3] — AN M2V T AT AT 4 PR 2 R A 2, gl KW
I A TCIER R

excess elements in array initializer

WA AL WA AN B L S AL CEAN R E .

excess elements in scalar initializer");

HBER R B AR BRI

excess elements in struct initializer

X G REAT IR AN S BER W B L P I ) S5 R B B

excess elements in union initializer

HRE IR Aa A 212 F (10 s b3 B EE 7 WY AR IBG 5 1 D 4
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extra semicolon in struct or union specified
SRR G RS 2RI T .

extra tokens at end of #‘directive’ directive

GiEds R #directive’ Dhfia 4 IUREACRGAT TPk I 31 22 AR SCAR
F

-ffunction-sections may affect debugging on some targets

R [E 5 2 -g BT - f function-sections I, RN AT GE 2B T ) @1,
first argument of ‘identifier’ should be ‘int’
LRRHREPRRTT I — DS EGE W] int 2L,

floating constant exceeds range of ‘double’

R R REORAN, ANfER7R S “double” .

floating constant exceeds range of ‘float’

PR RERREURDN, ANER RN “float” .

floating constant exceeds range of ‘long double’

TF R KL REOR/DN, ARERR A “long double” o

floating point overflow in expression

HEIE - ME R RRIEAN, gids RIMRE A, RIS ARER R A .
‘type?’ format, ‘type2’ arg (arg ‘num’)

ARy “typet”, HALEEIISHRA N “type2” .

ARBHSEN “num” S35,

format argument is not a pointer (arg n)

kxS printf.  scanf SERJ I IS EBERIN, GidEds KR E S8 5 n AtdR
Bf, QU IRTR I e N — AR E .

format argument is not a pointer to a pointer (arg n)

Lk AXS printf. scanf SR IS EBERIN, Gieds KIFRE S8 5 n AR
B, # QUi IRTR e N — A e

fprefetch-loop-arrays not supported for this target

H AR &S A AN SCRRAE BOTTUDUA T it #5415 2 R 0L

function call has aggregate value

BRI IR I R B A

function declaration isn’t a prototype

MEH -Wstrict-prototypes M ATIEIGN N, Gmikastiff NIT ARt e T
BRAURIY o AEA Y, BB T2 BT R B AL I R EOE S

function declared ‘noreturn’ has a ‘return’ statement

A noreturn JE 5 T R EEE IR [FHE, HEREEAEIRFNIER], XA 200,
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function might be possible candidate for attribute ‘noreturn’

i AR I 2 PR BORIRH . WA “noreturn” JEMEAEH T RREL B ARt AEE
S 4 (R AR

function returns address of local variable

BRI BN 38R [ ) 8 A B (R ik, DRk M ek BOR BTN, R AR S o R AR At 2 TR OB T
BT

function returns an aggregate

BRI KR IR [ 2 TR AR A

function ‘name’ redeclared as inline

previous declaration of function ‘name’ with attribute noinline

HI T FH 8 1 noinline 7588 T4 “name” , BLZE X ST “inline” FBH T 1% R 5L
K ACVFRR LN R .

function ‘name’ redeclared with attribute noinline

previous declaration of function ‘name’ was inline

HITHAH “inline” 7B T 4L “name” , IEXHENE “noinline” JEPE R B T %K%k
15 bR EAN BE A BB

function ‘identifier’ was previously declared within a block

T ERerb 2 T 80 (BRI 2 i (A QRS A T v ST 0 2% R B e 50
.

G

GCC does not yet properly implement ‘[*]’ array declarators
i VA H AT AN SCRF ST AR R 404

H

hex escape sequence out of range

TN AN TNk 100 CEE-H1EI) 256) .

I

ignoring asm-specifier for non-static local variable ‘identifier’
U0 T R A B AR A R AL AT asm BEIIARTIN, 3 U AT A 2
ignoring invalid multibyte character

ST TR 2 e F IS S P TR 2 U1 ik S S S S oy S (P W0V G e R e e
ignoring option ‘option’ due to invalid debug level specification
XS AR R R ZON AL T 1k T

ignoring #pragma identifier

G RS AN SCHFHR € W) pragma, [RGB 200

imaginary constants are a GCC extention

ISO C A fVFREHE 7 .

implicit declaration of function ‘identifier’

FROE I BR B T BeAT oI ] (RREOE LB HUR ), DR 13 45 D0 FLBUE IR 1]
(EESICUIE S/
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increment of read-only member ‘name’

JL#E “name” JHH4 const, NREHEHBEE L,

increment of read-only variable ‘name’

“name” Il const, ANREHLILIGE L,

initialization of a flexible array member
RAIGHIBEATCR BN BCAAE T, AR 7 BC .
‘identifier’ initialized and declared ‘extern’
HMIAT 5 AN IR o

initializer element is not constant

WMEICHR NN &

inline function ‘name’ given attribute noinline

B “name” AW inline, {H noinline J& Ml i% p& B A BEA P 1K .
inlining failed in call to ‘identifier’ called from here

G Vs AN BE TP 8 8 R BT I

integer constant is so large that it is unsigned

TEACHS H B A B B X1 unsigned BT, (HIZEIFANRELR R N signed
int s DAL, 4aiEas H KA unsigned int.

integer constant is too large for ‘type’ type

XfF- unsigned long int RAEAY &, ANEE 2832 - 15 XFT long long int, AN EE IS
2763 - 1 ; %I T unsigned long long int, ANt 2264 - 1,

integer overflow in expression

HEIE MR R RIEAN, iR RL G T RIS AREE R int.
invalid application of ‘sizeof’ to a function type

SEUANZEN B R ALY sizeof I 54T .

invalid application of ‘sizeof’ to a void type

AR void ZRAAE I sizeof iz 54T .

invalid digit ‘digit’ in octal constant

P 8 e A T RE IV LA o odm, o) )\, BB 47 0 2 7.
invalid second arg to __ builtin_prefetch; using zero

WA HALTR 08 1.

invalid storage class for function ‘name’

RREAHE TR B “auto” AR, IR BBON 2 A TR X, A
XFEREUEH] “static” fAES

invalid third arg to __ builtin_prefetch; using zero

BEASHLHH 0. 1. 283,

‘identifier’ is an unrecognized format function type

format J& V£ o I8 € Ar A 77A T R RS R B (printf. scanf B
strftime) Z— o
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‘identifier’ is narrower than values of its type

SERIE)— AL AT MR R, AR B AN, AN LR R T MR (B
‘storage class’ is not at beginning of declaration

i € IR N ANAE P R IT Sk o SESRAE 7 B o R A4 28 ) TR B i T
ISO C does not allow extra ‘;’ outside of a function
TERBONBRIL T 2RI “;7 . X2 1SO C A fuvFi.

ISO C does not support ‘++’ and ‘--" on complex types

ISO C AN SRR 5 K RUAG ] 3efs 1 3 S5 i iz 7%

ISO C does not support ‘~’ for complex conjugation

71 1SO C 1, ANGER I 52 2 F He AL M S s B4

ISO C does not support complex integer types

ISO C AR EHHMN, 11 complex  shortint.

ISO C does not support plain ‘complex’ meaning ‘double complex’

A ISR complex 5 1SO C RSZFF “complex double” %
e

ISO C does not support the ‘char’ ‘kind of format format
ISO C ASCHRpxfRE M “ReRA” AW 745 “char” .
ISO C doesn’t support unnamed structs/unions

ISO C #3K I1ISO C A7 & f I / BB -

ISO C forbids an empty source file
SCHEANEL B R BB . X 1SO C A Ao

ISO C forbids empty initializer braces

ISO C HRBFHIMEFEAE RFE~ N .

ISO C forbids nested functions

FE— AN RREA E ST S35 AR B

ISO C forbids omitting the middle term of a ?: expression
BURTEAAMRIEAW <27 F1“” Z A P IEiRIs .
ISO C forbids qualified void function return type

ANGERT void BRI HR [ 8 28 A B & 45

ISO C forbids range expressions in switch statements
ISO C A AVFAE A case b ' R & IELLAE M TEH .

ISO C forbids subscripting ‘register’ array

ISO C AN feVFXT “afrds” B Fhz.

ISO C forbids taking the address of a label

ISO C A fuVFHUhs 5 iy bk o

ISO C forbids zero-size array ‘name’

“name” A KK ELIKT %,
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ISO C restricts enumerator values to range of ‘int’
FOZSE VS FIA e int 288 (1) 7E ] .

ISO C89 forbids compound literals

AL HIEAE 1SO C89 AL .

ISO C89 forbids mixed declarations and code

NAE GARAT AR 2 B SE AT A o ANEDRE A WA R TR & i .
ISO C90 does not support ‘[*]’ array declarators

ISO CO0 A SCHF AT AR S HIH A .

ISO C90 does not support complex types

ISO C90 AL HFFEHKA, W1 complex  float x.

ISO C90 does not support flexible array members
RIGIEAH e E 2 C99 I AMHrketE.  1ISO C90 AR RIGHIE A uE
ISO C90 does not support ‘long long’

ISO C90 N3 #F long long JAY,

ISO C90 does not support ‘static’ or type qualifiers in parameter array
declarators

24— AN AL B S5, 1SO C90 A S VFELAL ] “static” a2
PR £

ISO C90 does not support the ‘char’ ‘function’ format

ISO C NSRRI 7E 1 o Bk AL BB 745 “char” .

ISO C90 does not support the ‘modifier’ ‘function’ length modifier

ANSCHRRHR BT AR 45 E BRI BEAB U 1

ISO C90 forbids variable-size array ‘name’

7£1SO C90 v, it ik 7 o B R ok i e B A b R oo =4 4

L

label ‘identifier’ defined but not used

& X THARE MRS, HEARGIH.

large integer implicitly truncated to unsigned type

JEACHL v ) ANt 0 s B A A 5 X ) unsigned 1B 7T, (BIZBUEAfEL 7~ M signed
int s DAL, iR H SR AN A B unsigned int.

left-hand operand of comma expression has no effect

A ) — N ERAE O R TH ~unsigned, (B3 —ME4E8Ch unsigned.

left shift count >= width of type

AL EIAN N N TR AL I R 2. A, BAr e S, HE RAHE .
left shift count is negative

BT BN LA EE . A BT A BRE L KRB =K.
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library function ‘identifier’ declared as non-function

i€ AT 5 A PR B AT HHIRI A 447, AR W JUAth, T3 48 WA R A
line number out of range

C89 H #line Thir 4 1475 BHIk 32767, C99 HIX/ME Yy 2147483647,
‘identifier’ locally external but globally static

i 08 AR IR A2 SR BB A S, AHA R o IXFE LS H I i) L

location qualifier ‘qualifier’ ignored

Gk AN A B IR ER, G “grp” M “sfr”, ZBTLMREE N T 5HT
PIC18 MCU [1] MPLAB C 4283 %5

‘long’ switch expression not converted to ‘int’ in ISO C
ISO C ¥ “long” switch &iAXFEH Ky “int” .
M

‘main’ is usually a function

PRIARF main 185 HAE R R EN F S 44T i ds k3] DL AR T A H T
main, WK HAE R4 F .

‘operation’ makes integer from pointer without a cast
TR e A e o R

‘operation’ makes pointer from integer without a cast
AT BB LA TR

malformed ‘#pragma pack-ignored’

pack pragma FJTEVEA I o

malformed ‘#pragma pack(popl,id])-ignored’

pack pragma FJTETEA IEHf

malformed ‘#pragma pack(pushl[,id],<n>)-ignored’
pack pragma fIEEA I -

malformed ‘#pragma weak-ignored’

weak pragma [FiEEAIEM .

‘identifier’ might be used uninitialized in this function
G A 2 — A B B AT RE A H] T ORAIERAG B HE E FR VAT
missing braces around initializer

IR P IL BD KHE

missing initializer

BRDHTIRAL o

modification by ‘asm’ of read-only variable ‘identifier’
const A EAE “asm “iEA)FPIRAE A 220
multi-character character constant

TR EAEZ DA
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negative integer implicitly converted to unsigned type

TEACH () A s T B ANBE R 7 A signed int 5 PR 24 H A 30400 unsigned
int.

nested extern declaration of ‘identifier’

i858 ) £ AR TR ) extern & o

no newline at end of file

PSR R Ja A7 B LLAT 15 4

no previous declaration for ‘identifier

MKH -wWmissing-declarations M TIEIGn I, g PEas i Of oR 20 2 L2 HT
A FEAEI R, EE] T A R EUE B R EUE X

no previous prototype for ‘identifier

MEH -Wwmissing-prototypes My TIEIG RIS, Su st OroA BT BREHE & ph
s, FEAREIH, BE) T 2 R0 R R BT R e L.

no semicolon at end of struct or union
5 S5 K6 BB 7 W IR 25 R ik /b 75
non-ISO-standard escape sequence, ‘seq’

“seq” A “\e” Bk “\E”, XX ISO MRHERIY . XA AT AR FAF R E R R
=, {83 ASCIl 545 <ESC>,

non-static declaration for ‘identifier’ follows static

i € AR IRATSE T4 B 0 static,  SUR AR 9E static,

‘noreturn’ function does return

H noreturn J& A I R B0 T o XA —HUR,

‘noreturn’ function returns non-void value

H noreturn J& £ B H R Z0R [P T HE void fEH. X2 A—3U1.

null format string

Lk EXS printf.  scanf R S EBRIN, Gaieds KGOk X757

(0

octal escape sequence out of range

JNBEFI AL 250 T )\ B 7R 1) 400 CEI-H3EI R 256D o

output constraint ‘constraint for operand n is not at the beginning
§7 ) asm A RN AZAETT Sk

overflow in constant expression

RN G T R A R R A S

overflow in implicit constant conversion

Ba s S ) T ANRE R sl signed int IOEME ;R4 126 2% H 8lKr Hid% unsigned
int ZbH
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P

parameter has incomplete type

BB SHON A TE R

parameter names (without types) in function declaration

BRBEISIH T 24T, (HRH TR E S E IR,

parameter points to incomplete type

BB S AR A e R,

parameter ‘identifier’ points to incomplete type

2 MRS HER I AR,

passing arg ‘number’ of ‘name’ as complex rather than floating due to prototype

JEALKZH “number” RN HE, EAEH] T float, PRl g PR dRE L O 5 8 LAAT
IR,
passing arg ‘number’ of ‘name’ as complex rather than integer due to prototype
JEALKZ 0 “number” AU EH ARG TREAE, DRl g R L O A B A
(ERcy it
passing arg ‘number’ of ‘name’ as floating rather than complex due to prototype

JRRK S 40 “number” N float, (EAFH TR EME, Rtgmiess &L % float
I DLFF A J A

passing arg ‘number’ of ‘name’ as ‘float’ rather than ‘double’ due to prototype

JRALZH “number” 75K float, {HAEH] T double {1, Rl g it a4y K L EE 3y
float LAfF & LB

passing arg ‘number’ of ‘name’ as floating rather than integer due to prototype
J R Z 5 “number” 7RIy float, HAEH] 7EEHUE, DRk g PR AR A FLEL 4 float
LA & s

passing arg ‘number’ of ‘name’ as integer rather than complex due to prototype
JRAR ZH “number” FEHON B, (HAE ] TS HOAE, R G T R LR A Y
LA & 5

passing arg ‘number’ of ‘name’ as integer rather than floating due to prototype
JEALKZE “number” RGN, HAEH] T double fE, Pl gh i R e i Ok
RLAF& A,

pointer of type ‘void *’ used in arithmetic

“void” FEBFREHC AR, AREAEF AP

pointer to a function used in arithmetic

ANBELESEA AL H i 17 R R %L

previous declaration of ‘identifier’

XA RS AR I 37— 4 BRI AR A B X5
T EBRIR AR R 77 5 R W BGE o

previous implicit declaration of ‘identifier’

X4 B S B “type mismatch with previous implicit declaration” 2 i
o edE AR R 1 2 B S B X B A
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R

“name” re-asserted

“name” WEHLEEH.

“name” redefined

“name” SEHICE S, AL XA IKGE o

redefinition of ‘identifier’

T2 AR IR 24 A 20 E 3o

redundant redeclaration of ‘identifier’ in same scope
58 MRS IRATAE [A) —VE b R B . X2 R .
register used for two global register variables

PS4 Ja) 25 A i A2 1 8 SO AT TR — > 25 A7 i o
repeated ‘flag’ flag in format

URIEXS stritime KR H S EAN LN, Gieas RIS XA/ b — A EE Mbrk.

RN printf. scanf ZER I IS EBNRIN , Gitds RIS A 57 bR &
{+#0-} 2 —HEH.

return-type defaults to ‘int’

FEBA B R BOR ME R A RIS O, S PR IBE R R 1] int.
return type of ‘name’ is not ‘int’

e dR sk “name” HIRIMMEZRAL “int” .

‘return’ with a value, in function returning void

BRI E A WOl void, HER P T .

‘return’ with no value, in function returning non-void

PR ATEE void R )RR A B T B IR MG A) . XA S0
right shift count >= width of type

BRI BN A% N T AR AL R B T 3. AR AL A RS, S R—RAHE -
right shift count is negative

WAL BN A EAE . A A AL HOF A BIRE LR XA E X,
S

second argument of ‘identifier’ should be ‘char **’
FORIREMRRFTRS —ASHC “char =7 1Y,

second parameter of ‘va_start’ not last named argument
“va_start” 5 NS HAULIUN B R E S

shadowing built-in function ‘identifier

i€ 1 R EC S HE A R B A AR TR, DRI i T i R A
shadowing library function ‘identifier

T 78 1) BRI B A PE R B A4 AR TR, DRI b T 2 BR
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shift count >= width of type

AT H N 1%/ N T RERE AL R B P A 3. BB T B, A5 RAIE

shift count is negative

BT BN I AR AERBAEOFAERE LR, AR I A EIRE £,
XA .

size of ‘name’ is larger than n bytes

M “name” KR T E X len 5, {fH -Wwlarger-than-len ¥ A H Fik

wwa

size of ‘identifier is n bytes

e bR IS (n F75) KT -wlarger-than-len fr&ATIEHE & 1K
BEo

size of return value of ‘name’ is larger than n bytes

Y “name” MRIPME R BT LK) len 7750, fH -wlarger-than-len ¥
Ko ik,

size of return value of ‘identifier’ is n bytes

Te o REIR IFME I EE A n 275, KT -wlarger-than-len fn 2 fTIETNFE &
M

spurious trailing ‘%’ in format

MRS printf.  scanf SE RIS ESIZRIT,  Ga s RS A 17 B h A —MA e
B % EH.

statement with no effect

AR E

static declaration for ‘identifier’ follows non-static

F8 € AR IRFFLE S /T 75 B O static f5, M H A static.

string length ‘n’ is greater than the length ‘n’ ISO Cn compilers are required to
support

ISO C89 L Fiffift K FF K% 509,  1SO C99 SCHFIf1f K717 Hh K & h 4095,
‘struct identifier declared inside parameter list

TERRBSHINR NI AW THRE R REL R AR I BUEAES B RINR W 4k,
PN M AES BN RN R E AR, SR ARESOR 58 4228

struct has no members

SR, AL .

structure defined inside parms

{ERE SN RN LTS

style of line directive is a GCC extension

X PARgE C, ZAE AR EL “#line linenum” .
subscript has type ‘char’

A AR RREL “char” .

suggest explicit braces to avoid ambiguous ‘else’

IRE R if 0 A AU else 7). U FIRHE 5 R 25 BRIXAIA W .

© 2008 Microchip Technology Inc. DS51284H_CN % 197 1T



16 {7 C gwiEas Hl 65

suggest hiding #directive from traditional C with an indented #

1148 C ASCHHRE NI hTE %, Wil 4t # ok “KEm” .

BRAEON 1 # 7225 1 51, 5 WOy Fia-4- 9l 2%

suggest not using #elif in traditional C

ARAEAESET) K&R C AL #elif

suggest parentheses around assignment used as truth value
LR VR SR, A ) P ST TR 5, DAl AU e i = .
suggest parentheses around + or - inside shift

suggest parentheses around && within ||

suggest parentheses around arithmetic in operand of |

suggest parentheses around comparison in operand of |

suggest parentheses around arithmetic in operand of *

suggest parentheses around comparison in operand of *

suggest parentheses around + or - in operand of &

suggest parentheses around comparison in operand of &

HAE C e A T HATSR M, Rk s B AR DL SE R T ANE 1250
OGS 1E, A N B AT R 2L AL — s I )R B il U P s ST A SR . —A
Bl “+” B -7 BT o RIS DN T RN DR G 16 2 AR ]
PTG OLT, W AT 35 5 R IR R W g R N 03 ) 2 IR, VP2 808 AN FH 9l ok
fieik T .

T

‘identifier’ takes only zero or two arguments

TR LN S

the meaning of ‘\a’ is different in traditional C

M H] -wtraditional IR, #PH “\a” EAHBEN meta P51 HALH
& “a”. ARG, “\a” &£ ASCI BEL 7177,

the meaning of \x’ is different in traditional C

] ~wtraditional BTN, % S¥H “W” BA PN meta 7281 AR
& X7 ARG T, X7 GIA AN ORI

third argument of ‘identifier’ should probably be ‘char **’
ZORIE RIS AN SHOI KA “char ™,
this function may return with or without a value

AF void p& ) T AT H AR IR [P ANIE 2 . G 1 A I 21— N F void pf AT I AT
BAMIRIEME, AT PR [FE AT REE AN AT HUAl 1

this target machine does not have delayed branches
A FF -fdelayed-branch &I,
too few arguments for format

X printf. scanf S5 (RIS HBIRI, GiiEds SIS BrZ Bk A B ks a0y
PR BRI D
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too many arguments for format

SRR printf.  scanf SEH TSR, ko RBLSRR S H0H A KL A R 7
R KR Z .

traditional C ignores #‘directive’ with the # indented

WIRLHIR A1 # ANESE 1 51, 15 C B Ih R4 .

traditional C rejects initialization of unions

1fEflge C b, BRE AR LR1L

traditional C rejects the ‘ul’ suffix

fege C, JRE “u” TR

traditional C rejects the unary plus operator

g C i, FH I HEAT LA

trigraph ??char converted to char

R S e i o 1 P I N A S A R i e N U R SRS Sy N e WA 2 IE 173
WG HEAT e 4

[22(= [22)=]1 [22<={[?2> =} [22==#[22=\ [22=n [221=| |22-=~]|

trigraph ??char ignored
=BRGP ANE . char WIEEN () <v > = /0 lE-.
type defaults to ‘int’ in declaration of ‘identifier

TEFE E 1) A7 A AFBAT AR A S B0 R, e b LR int.
type mismatch with previous external decl

previous external decl of ‘identifier

T E PR AT R AL SE R 75 B AN UL

type mismatch with previous implicit declaration

2 3 B S H A B A W 5

type of ‘identifier defaults to ‘int’

2 pRR7FEAT B SRR I, G PR BOE A7 A AR int.
type qualifiers ignored on function return type

f BRASCR [ S AL A FH P 2R 10 B A A 2 T

U

undefining ‘defined’

“defined” NEEHEZ: 4, ANREHE undefine.

undefining ‘name’

SFSERTE L E 4 “name” 11 T #undef thE4 .

union cannot be made transparent

XEEEH T transparent union JBYE, HFEE AL A L % B MERZK
‘union identifier declared inside parameter list

TERR B SHIN RN AW THRE RS R RIS S TR AE S B R AMR A WS
PN e S BN R N E KRG I, I ANBE I S8 28 2.
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union defined inside parms
TERREZ BN A E ST A
union has no members
P2, AE A
unknown conversion type character ‘character’ in format
kAR, printf.  scanf SERR I IS EBRIN, i e A% U777 e i — AN
TREETR CAATRGD .
unknown conversion type character Oxnumber in format

2 A printf. scanf#ﬁﬁiﬂ%ﬁ@?%ﬁ?ﬂ%ﬁﬂ‘, G A ARG XA s P K AN e
TR RRTCRA) CANFRGD

unknown escape sequence ‘sequence’

“sequence” A& MR SRS . e U2 L “\” I3k, IHER T84T
Z—:n. to by ore fooby \ " amk ?, sEE LU\ BRI AN HER B
Fro WA \EHIECT, B sz T )Nk 4000 i ge T Ny,
FIPHILALL “x” FFk, W2/ T+ 75161 100,

unnamed struct/union that defines no instances
gk /WG A, HRf 45

unreachable code at beginning of identifier
TEF E BREH T AT ANl B AR .
unrecognized gcc debugging option: char
“char” X1 -dletters JHRIEIAS & A 7B
unused parameter ‘identifier

T 7 1 R B S BRI R D ARALE A

unused variable ‘name’

YT HRE AR R, AR .

use of *’ and ‘flag’ together in format

RN printf. scanf ZF I IS BANERI, Fiiftds DU U777 8 b Bl 7Rl
“x» *[] “flag” R

use of C99 long long integer constants
ISO C89 A fu VK #5214 & A5 W24 long long .
use of ‘length’ length modifier with ‘type’ type character

ML AT printf. scanf S ISR, Gaidt oy I $5 e 16 2822268558 Al
THRErKRE.

‘name’ used but never defined

R TR R, B IRE o

‘name’ used with ‘spec’ ‘function’ format

“name” X TR E BRI RS 2 R E e bl R A
useless keyword or type name in empty declaration

LB T M TR 4
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__VA_ARGS _ can only appear in the expansion of a C99 variadic macro

P TE % VA ARGS H T FH A I 5 1) % 0 SR e o o

value computed is not used

A E R AR

variable ‘name’ declared ‘inline’

SUREXS R U T R HE “inline” .

variable ‘%s’ might be clobbered by ‘longjmp’ or ‘vfork’

ﬂlilz volatile ] H 532 & I fe 4 longjmp i JH B . AXAEA ARG PRI 4 0] e L LXK 482

volatile register variables don’t work as you might wish
BRI NS H A ] R B AL TN A 474 (WO-W7) i, AR Z
Bt taw e CIRAZE WO-W7) . B gt vl R — AN TE S T
JE AT AR IR, JF T e 2 I A2 3 B I LAl 5 4 558 A5 A7 as o DB 1
CHPIE I A W IR S5 RE D IR A 2 A7 Tl

w

-Wformat-extra-args ignored without -Wformat

JAEH -Wformat-extra-args, WIIRE -Wformat.
-Wformat-nonliteral ignored without -Wformat

HFEH -Wwformat-nonliteral, WJifEE -Wformat.
-Wformat-security ignored without -Wformat

HEH -Wformat-security, , WJIFEE -Wformats
-Wformat-y2k ignored without -Wformat

Jy g -Wformat-y2k, 205 5E -Wformat.

-Wid-clash-LEN is no longer supported

A FF -Wid-clash-LEN.

-Wmissing-format-attribute ignored without -Wformat

HFEH -Wmissing-format-attribute, WAIIfRE -Wformat.
-Wuninitialized is not supported without -O

JAEH -Wuninitialized, Z0)8 - L.

‘identifier’ was declared ‘extern’ and later ‘static’

P B RPN W “extern” , BILLE A A W] 4 static.
‘identifier’ was declared implicitly ‘extern’ and later ‘static’

Fa B PR IRFTSE AT B U “extern”, IUAE X B 75 B static.
‘identifier’ was previously implicitly declared to return ‘int’

AAAE A5 SRR B B AN LA
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‘identifier’ was used with no declaration before its definition

MMEH -wmissing-declarations M TIEINGn BRI, S 12E Ay A PRAE 2 SR 0T
WIRREL . FEAEI T, GBS SRR BRSO W] BR HOE .

‘identifier’ was used with no prototype before its definition

2 -Wmissing-prototypes fr- AT RIS PEIN , G B DR T AT BR B o€ BR
B A FEIXMAESCT, B S T ek HEE S A ek B AL e H0R A

writing into constant object (arg n)

LKA printf. scanf Z5 I ZED KIS, iEds KNG ES T T n &
X, AR S XA RS .

Z

zero-length identifier format string
KA printf.  scanf ST KIS HARIN, G ks B AT o2 s () .
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X HF PIC24 MCU 1
dsPIC® DSC () MPLAB®
MICROCHIP C miEss 458

MDD H T PICISMCUL H T-16f7 2544
] MPLAB C gri%a8 2 18] )2 51

A H B EE BN T PIC18 MCU ) MPLAB C %ii¥2% (J& MPLAB C18) S5
F- PIC24 MCU #1 dsPIC® DSC [#] MPLAB C 44 (J5i MPLAB C30) 2 [a] {1225
T PIC18 MCU i 82 £ 4115 H, 1201 (MPLAB® C18 C 4 i3 I 45
B (DS51288J CN) .

D2 FEAAE
ARFE IS PP g PR 7E LT 7 THI) 22 50 :
o Hdmig X
o JREr
o fEEZ
o MERRAEH
o AR E T
o FilE KA
o HPHET
s TR E
o PREHERAEEAEIX
« AT IS
» Pragma h#54

o FrfifRY

- HZE

N EEUINE

o G PEARE B BRI
- fiLtk

o HARPEEA
o SEPLE SR AT
o {7k
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D.3 HuEKR
X D-1: B RIALE
. MPLAB® C 4% %
PIc18 mcu) 16 fir e @
char 8 8
int 16 16
short long 24 -
long 32 32
long long - 64
float 32 32
double 32 32 8}, 643)
¥ 1:  PIC18 MCU fmix#sfiH A gtk X, BT IEEE-754 #%=X, {Him & LA i
AR (W& D-2) .
2: 16 PrAM g iR IEEE-754 #% 3K,
3: ZWHES5F “PHE.
2% D-2: A5 |IEEE-754 #3
A FH 3 FH 2 FH 1 FH0
PIC18 MCU 2% eeeeeeeed sddd dddd1e dddd dddds dddd ddddo
16 {2 % seeeeeee’ eoddd dddd1e dddd dddds dddd ddddo
QE: S=”f‘?‘/jt%'fj; d =)::f"4§&’ e=#§ﬁ
D.4 8%
% D-3: EicRaN LR
P MPLAB® C %5
PIC18 MCU 16 L asfF
TEF 1Mt ds — Near 16 16
FUPAE#E 2 — Far 24 16
Bl A 2% 16 16
D.5 THiERA]
PIC18 MCU %% 2% fo i at28 B4 F Al ANSI ITEE R IMB ST overlay, XekEiS%
1§ FHAE ANSI BIAEE SR IME IR auto BY statico
16 AL 25 PF g PR 28 AN SUVFIX LB AT
D.6 MHARAFH
& D-4: i F R HERR R AR
- MPLAB® C 47i%3
J]
A PIC18 MCU 16 fraefk
B [8] s diE figif: A
S HAR R A At
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HT PIC18 MCU 5 H T 16 figs/4
] MPLAB C s 3% 2 [B] 11 £ %)

D.7 fFEfRER
PIC18 MCU %wi¥zsff 4 ANSI [ far. near. rom fl ram ZRAI L EFF-
16 L esthgmiFae(diH9E ANSI ) far. near fl space @1,

% D-1: £ X NEAR &
PIC18 |near int gVari abl e;
16z | _attribute_ ((near)) int gVariable;
5] D-2: EX FAR &
PIC18 |far int gVari abl e;
1647 | _ _attribute_((far)) int gVariable;
%) D-3: AR P R
PIC18 |romint gArray[6] = {0,1,2,3,4,5};
16 fir __attribute ((space(psv)))
const int gArrayl[e6] = {0,1,2,3,4,5};

D.8 T X EL

PIC18 MCU % if#i € X T 18CXX, _ 18F242, CITAT HABLL __ W ArgE
AEEZE) , ML  SMALL Bk LARGE , IXHURTRTEEEIIAEHRI,

16 A7 as g i€ LT dsPIC30.

D.9 EAIKRT
PIC18 MCU 4 i3 542 I 5 AR AR S /AT R 200 PR T, BIVASE P AN R K FEE 4/
F int. WAL T —0i+ IR ST &
16 {7 28 Ph 2 242 1SO [ BsR, LL int KR ok 5 ks B 4R AT 48 (13T

D.10 F/REHE

PIC18 MCU % i¥ #5777 8 i m ARAE AL R A28 TP ) . stringtable B U4
PR WA B B LB . B, strepy BB URIER, ARVPEER RN
B AT s 28 FURE P At 2 42 UL BB A7 il 28 FIRE P A6t 2%

16 fras P9 B as it i PSV B 1R Uy [) £t A7 s BORE P A2 o P I AT R R, e
VFBS AT HoAb B — FE U5 ) H

D.11 REEIEFAEX
16 7 28 1 281 B AT OB TP AR X

D.12 4TWICY%
PIC18 MCU i ¥ #5 i H9E ANSI ¥ _asm Fl _endasm Kbr T ICGRFETFHL

16 {7 2 h g A H E ANSI ) asm, EHERRBGEEIT . FixasT asm BRI
fEFHESE 9.4 717 “MERATHILER” ik,
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D.13 PRAGMA {4354

PIC18 MCU %45 fi FH| pragma 154K AHE. (code. romdata. udata il
idata) « W GRARELARIESD FARESR (FEEX. BO .

16 frdsfHgmiEas i HIIE ANSI @, AMEH] pragma fhfiE4 .

% D-5: PRAGMA {4384 58 %

Pragma (PIC18 MCU %;%3%) B (16 ArEdgniEas)
#pragma udata [name] ___attribute  ((section ("name")))
#pragma idata [name] ___attribute  ((section ("name")))
#pragma romdata [name] ___attribute  ((space (prog)))
#pragma code [name] ___attribute  ((section ("name"))),

__attribute  ((space (prog)))

#pragma interruptlow ___attribute  ((interrupt))
#pragma interrupt __attribute  ((interrupt, shadow))
#pragma varlocate bank NA*
#pragma varlocate name NA*
*16 BLAPEIEAE AR A X
f51l D-4: TR RPN AR BN T B Frftias T A . B
PIC18 |#pragma udata nybss

int gi;

1647 |int __attribute ((__section__ (".nybss"))) gi;

%) D-5: ¥ & MABONGA 43 Aic 2 $4fE e 25 b (Kt ik 0X100
PIC18 |#pragna idata nmyDataSecti on=0x100;
i nt Mabonga = 1,

16 A7 |int __attribute__((address(0x100))) Mabonga = 1,

1] D-6: e AN RIS

PIC18 |#pragma rondata const_table

const romchar my_const_array[10] =
{0,1,2,3,4,5,6,7, 8, 9};

16 fi7 |const _ _attribute_ ((space(auto_psv)))
char ny_const _array[10] = {0,1,2,3,4,5,6,7,8,9};

¥E: 16 17 28 E 4 P2 AN B SR R s ) AR S U 1) o X RE 20 T 6 A% o 5
SR g AR 03 B Cyy i), R A R U AT NI SRR A, BT
AR AT R Ur ) . S5 T PSV &I 2 5 R, iES 058 41477
“ERFZRAME (PSV) HIEH” .
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HT PIC18 MCU 5 H T 16 figs/4
] MPLAB C s 3% 2 [B] 11 £ %)

) D-7: ¥ % PRINTSTRING ) AL 2L /5 771 a1 3tk 0X8000
PIC18 |#pragma code nyText Secti on=0x8000;
int PrintString(const char *s){...};

1647 |int __attribute__((address(0x8000))) PrintString
(const char *s) {...};

) D-8: Gk HE R AKE AR R vARL I VAR2
PIC18 |#pragma interrupt isr0O save=varl, var2
voi d isrO(void)

{
[* performinterrupt function here */
}
1647 |void __attribute_ ((__interrupt__(__save_ _(varl,var2))))
isro(void)
{
/* performinterrupt function here */
}

D.14 FhEtRA

PIC18 MCU Zi¥234# F A ANSI B /NERER R R AFAERR I . /NFEAE AT 16 £7
FREF IR A7 A BRI /T 64 KB (32 K 7)) &

16 728152 PR 25 A8 FH Al ANSI )/ NMCRD BRI AR AR TR o /IR A TR R Py A7t 2
BRI /NT 96 KB (32 K ) o 7E RARRIAR T, $5EF n] e H Bk % .

D.15 HHZE

JiI-F PIC18 MCU [ MPLAB C %% %% 5 T PIC24 MCU #1 dsPIC® DSC [ MPLAB
C i as LA T A VFZ 2200 T 16 ALEsPhgi e S8 M 205 Mgk, 152
FANMT “REHHLE” .

D.16 E3if1g
PIC18 MCU % 34848 F AR 3R A1 T =AM 8 8 TR ——— AN 8 8 TR AN F P 5504 1k
FEREA, AN PRI AT B VIE IS &, S Ah— A B3 TR R
WA i CHc i ANSERRUERZER, ¥ E Bl WIE L As BT a5
16 {722 SR L BN I B TR —— AN R B TR A F P A T 90 1k,
T AN B TR Rk S R A B B (7 B 2 MR AT A i (42 ANS bt
sk, L BRVE I EELAE) .

D.17 ZmiFsEEIIRIR

PIC18 MCU i i At T 4 i a5 B B85 PC. WREG. STATUS. PROD. £
tmpdata. B MATH_DATA. FSRO. FSR1. FSR2. TBLPTR #i TABLAT.

16 {7 s P2 P A3 U F 9 PSS B BE YR . WO-W15, RCOUNT i1 SR.
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D.18 14k
FHFN T RN PR AT AL .
MPLAB® C 4i%5e
PIC18 MCU 16 fraeft
A (-ob+) AL E (-on, hin k1,2, 38 s) (I
RIBHEF (-0s+)
B (-ot+)
MERHAT AR A (—ou+)
e (-op+)
TUARTAAEMIER  (-0r+)
FEARASIMER  (—od+)
IR TR (-omt) -fwritable-strings
X EHEMM (-on+) I — AMEHAFAEIX
W A7 oy N A EREE (—ow+) H SR EL T Z5 A7 %
W% (-opa+) SRS (-mpa)

FO XERAREE R O T A AR TR T iR o HE ARSI
% 3.5.6 1 “EHILILRIEDR” .

D.19 BEirkdkg

JiI-F- PIC18 MCU [fJ MPLAB C %ii¥: %% 5 /il T PIC24 MCU #1 dsPIC® DSC [ MPLAB
C G e S A ANFI ) COFF SCAFA% 3N, SR A% sUAN AT AL B AT ] -

D.20 sEHLE X H#RIE
TSR (AT
« PIC18 MCU 4 i AN B 75t
« 16 LA PEG R A IR T A
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HT PIC18 MCU 5 H T 16 figs/4
] MPLAB C s 3% 2 [B] 11 £ %)

D.21 fr¥

PIC18 MCU a5 1 A7 8 A e 5 B T A s Y, BRI K BEANBE R T 8 firs

16 {7 25152 PF s SRR AL BRI IR, 7384 B B R A FE R K o AT 38 7Y
Al DME R — A48, A3 FeAS BERS L RE R AL AT il 5t

Bl

struct foo {
long long i:40;

int j:16;
char k:8;
}ox;

struct bar {
long long I:40;

char J:8;
int K:16;
}oys

T 16 frasfFgm i ae, 45 foo MR/ 10 71T, 1 K4 ICRIfmAS O At
(HFLmES 39) o 7E 5 ZHIHsE 8 fir, /FCAEALIES 48 4b. Rkt 5 PRCEIF —
AT 40 4b, TBAXET—A> 16 ALAHERY, gl —MEElL At . KAE § 2
JrE ks ECEICLES 64 b SRR RS 8 ALIIATS, SN T OREF N EALIN T
TR o XI55 2 7, RO SR R I KR 550 2 79

16 LLgsfEgn 4%, 490 bar KR/ 8 NPT, TR I EIAL s O At
(HBWEE 39) o« T ZRiAT e, KOUXF A char, AREBAAHLR. T
P BRI WAL 40, K FIAALAWAS 48 THIG ML, IXHFEmtSE i T3 S5/ K2 e, B
AIRFATATAAAE A3 0] o
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X HF PIC24 MCU 1
dsPIC® DSC ) MPLAB®
MICROCHIP C dmikssH - +5rd

iy E AT H e

E1 A
LR R P N I, L EL B i TR A . A AN I A 0 0 )
FTik E 25 T ELBRAS ok 1 3 T A . A P AN R P (0 P S B0 45 . iR
GBS ok 22 I AN I A o AT T T LK R PR P 5 A HO o3 e
PER S

E2 FERE
AR I A FE B 4 3

o P SCH B

E3 TiEXHE=E
s SUT I T A AT

7e H -ansi Air&fTERIIE X ?
dsPIC30 &
__dsPIC30 &
__dsPIC30_ A
G P s 1) ELF RRAS S8 SCT 0 T AL PRAT 5

we H -ansi fr & ATIETUE X ?
dsPIC30ELF )
__dsPIC30ELF &
__dsPIC30ELF_ s
i PEas K COFF WA & SC T 4 R PiAL BEAT 55

yeas) H -ansi fir AT LRI E X ?
dsPIC30COFF =
_ dsPIC30COFF e
__dsPIC30COFF &

BHERIESHE 3T “TENEL” .
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X HF PIC24 MCU 1
dsPIC® DSC ) MPLAB®
MICROCHIP C dmikssH - +5rd

ffiisx F ASCII F£74&

£ F1: ASCIl £/
BEABTER
Hex 0 1 2 3 4 5 6 7
0 NUL | DLE | Space 0 @ P p
1 SOH | DCt1 ! 1 A Q a q
2 STX | DC2 2 B R b r
3 ETX | DC3 # 3 C S c s
4 EOT | DC4 $ 4 D T d t
5 ENQ | NAK % 5 E U e u
’frf 6 ACK | SYN & 6 F v f v
§ 7 Bell ETB 7 G w g w
ﬁ 8 BS CAN ( 8 H X h X
9 HT EM ) 9 [ Y [ y
A LF SUB * J Z j z
B VT ESC + K [ k {
c FF FS , < L \ | |
D CR GS - = M ] m }
E SO RS . > N A n ~
F Sl us / ? o) N 0 DEL
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MICROCHIP

T PIC24 MCU #iI
dsPIC® DSC [ MPLAB®
C 4w 2L ¥

fit% G GNU H B3V ATHE

G.1

G.2

=

o}

GNU A B CRYYFAliE  (GNU Free Documentation License)
A 1.2, 2002 411 H

©2000, 2001, 2002 Free Software Foundation, Inc. IR T
59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

AT N AT LA 7 S50 R AV A IE SO SR 645 DL, (B VAT B 2K

AVFAIEH TN Zo s A Ih et 0 F SO 3RS “H il (Free) ”: fRAIET
f NAf S ml LA d s D59 ke Zeid BoR 6 sl (%S0 RS, B2 A Tk H . 3
U ARVERTIEAEAE# R RAT NSRAF ILAE S 525, A 5 200 oAl A 1) 28l £ 3¢
AVFAJIE R —Fp “Copyleft” , X E WG SCRYATAAE S22 RIAE B . VT
U N % T (1) Copyleft ¥F iJ I GNUGHE H 23 L4 1T iE (General Public License,
GPL) b7,

T4 B AT T ML e 7AVRRIAE, RO B AR A RS AN E
H (AR Py B AN TRE B iSRS [ Al o AHASTF rTUEANDUAX R T80 (0 T 0
] I TARRT SO i, ToiR e 1 R A A B A D R AR T A AT Ffiad
BORFIZANVF AT IE 2 T35 B 503 25 P (0 SCRR A

MR E X

AVE R UEE AR 65 FROBUITAT 3 (18— 0 P B, B AT AR i AEASVF ATk (1 4635 Al B
A HAE AR A B T s AR it o XA P IR P AERUAL A IR 25 AF T, R
TERRB I AE ARG I A S OV AT o RIRE “SOR” SR AEATIZRE R T M o AEAT 23 AR
T — AR TVFRTRIN, KR 887 o WRIEAERROBLE I E 1 5 VR ] (1
DUN R B KA, MR MRS T AVFATE.

SCRE) “iEdticA (Modified Version) 7 REWRA L5 SCRI SO — 20 O b B
LU R, Wl DO AT 7B SR 1 s o T AR
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“RELEETT (Secondary Section) ¥ & SCRY R E I SR ERS | T R, L H T AR EE SR
B RAT NEAE# 5 SCRI I B AR 3080 CERAH DG ) 80D (PO R, AN AT E B AR 32 8 A
N GXFE, RSO S — AR Eb, “CRERETT” A S T2 N
o ) XA ] e AL 5 3 @B OC 1)@ S OCEE, Bl A OG- T ElORH O 1)
L k. T, SHEBUA Y Y .

“AR[EZEAT (Invariant Section) 7 J2REUL R, HbRBUE SCRY LA VR o] 3E K A
R B R s AT, — AW RART S LR X, siAGEE
AT ARTEST . SR RARE AT . R SRR E R e A, AR
AT

“EHRIUA (Cover Text) 7 & —SUqE SCRY 4 ISR v UE & AT B 75 B Ak 1 S i SeAs
(Front-Cover Text) iS4 (Back-Cover Text) [—Ub4G B, B CAHEZ 5
AN, BIESCARRZ 25 A,

SCRAlf “3EW] (Transparent) 7 #5 JUZSRHLA TS0 L, A8 28 AT LAA 30 MG
RR Tk, & T A g RS . B2 B O T HE E B IEIE) B
W A ML m R O T2 EE ) BB SOORs; W H 15\ 21 SCARS Lk
PERE T B 19 ) 0 1 o5 o 1 N 1 SCAHS AR BERE P (A 5o FH LA 338 W SCPR A U
ANHIFE DL, A RZAR kR e (EERD AR MR T A S SE e RS, R4
A EZE AW . W — AN GRS RIS SR, AefiE 2D, #HAZIEN
. AN “EH” MEIRCH “AEW (Opaque) ” .

7 P DUIIE A R 74 . A AR drI4E ASCIH SCA. Texinfo fi A6, LaTeX
ISR A AR I DTD () SGML 8¢ XML, £ &b i fai 8 HTML LA A2 \) B
T L& PostScript 2t PDF. i i & 5% X ] 74 PNG. XCF Hl JPG. A&
MG AN ATl FAAT RS 7 A B A 15 BRI G 4 TR FAAT RS 20, T 1K DTD A
[ BANFE T HAE 72 0l ) SGML 5 XML, HLEsAER I HTML, J:dbos fbh 34 28 4 5 (1)
W T4 H A9 F) PostScript 5% PDF .

XFTEVRITEE, “HREDL” (Title Page) FRAEUIAL:, LI BE )G LU 55 2 >k i B b R
AL AVE W IE AT SR AR B 0T AR U, 6 IR Le 8 X R RE DU S B, “ B
U7 FRFEAT A i 5 H AR IR« AR SCAIE SCZ | SCAR

“Friy XYZ (Entitled XYZ) 7 W& ORI AREE 7000, SO0 XYZ, B0
B XYZ B3 HAE S SO Z GG S P f XYZ, GXH, XYZ $8 e & %y
EFET4 T, W “S0s (Acknowledgement) 7 . “fik%: (Dedication) 7 . “%44
(Endorsement) 7 B{  “Jj5 (History) 7 . ) 7EEHCCRYR XX LE TR “ R bR
(Preserve the Title) ” & UK 5 IX AN AR BIXFE—A> “BRily XYZ” )5,
SCRY AT AEASVE AT IR FH T2 SO B S B S TR e A B (Warranty Disclaimer) o X
U 40 TF 7 B A A R A LA S T 7 s G E AR VR e, (AR R i g4 AR o
B A A FEAR IS R A TR, XS ARV I IE 1) 2 SCBEA 5200
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GNU H B 3CR 4 AUk

G.3

G4

BT LADMEART A JFedE DO A SOk, T2 1t TRk H A, HEORUEASVF AlHIE . AR

F WRVEL AR AV Al R T SORS IR 75 AR T A7 4% DL e 5 A JCAEAn] B In 2% 1 b2y

HYRIAT o S AN BEAL P AT ] AR T B RS sf ARG 485 0 1 BUA AT 195 DL B 152 B R

@agﬁﬂuﬁﬁﬁ%%i%¢ﬁﬁﬁmom%&%%&%%%%m,%ﬁ%ﬁ%3%
E e

AR LIRS EIRAH R 26 AF T HARLHE DUA A 2 AR F 48 UL

U SR RAT SCRAR BRI RR S UL CEGRAT BRI B2 (Y FC A S #5 01> 21 100 43, 1
SCRSFRVF ATIE P W] P RAT S BSOAS, e 250K 4 LRI d B sl o, I A3t B SO i
M7 R R B AR S B SCARSE R, SR SORAERE o da TS 3 s 20
T AT B A Mt b ] S SR S8 DL R AT o T A 0 ) 45 2 2% Ll AL 3l 5 8 R s R )
AT BT LAERR S E A SRR SOl AR T3 B S, B LR A SR A
AT LI EE AT, T DR AT T N 7 7 S A

YR Pl SCASKS T3 el IR %, ToVAW] RS, ENAZAEE B BRI i) L4
(FEA LTSS PR Z) , R AR BAE AR ) T L.

U SR A R B A T 100 6y SCREK ANIE WS DL, S AEREN AE W Db —
PrHLAs PTEERE WIE UL, BORAERE D ANGE IS Db s 50 474y S UL, G i
Wk, A T ST I 2% 1 2 AT LAASE I AR P 190 28 I D30T AT Al BN 2 A 1 28— 3C
R SEHERIE IIFE DL IURSIERE S 2, sl ZAE THIR KR 70 A AN W% DU SRR >4
VETH AP R, DUORUESE W48 DUAE 4 i Bk AN b Je — ok CELBR sl i A A 24
B9 0 A AR RAZIRA I ANIE W5 DL 2 ) 22 /b — SRR 2 A B o

FEFCH KB RATH WA, W (EARLAD 5ICHIEEICR, DMERATH L2 m
TR ST ) SR RRCAS

fE EAREE 20 3 WIAAE T, BT LU SIS 20 A SO B SOhiAs, 2 A g ARV r]

UERATEEARA, I B SURA AR T SO, IXAF s VFa] T AT 45 B SURCA 35 DL

N7 R BUE SOXMESUE IS . 535t B ERAT, B i~ JL s

a) TEREUT (M Hehdst B, WsRARIEED P H] S SO K ST MhAs (I RAT 1
Wi AZBAE SR P S FE A D) AN RIAR . WSROI AT S 46 A AT S
VF, RnT DM 55 12 A A A AR A
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b) 7EAETL EAUHAE R VE# S ORAS A& ST AE 1 — AN B2 S KBS 2 D
ﬂiéﬁ%Eﬁﬁ(mﬁﬁﬁﬁﬁiﬂﬁﬁé%ﬂﬁ>,@#@W%%T@%ﬁ

c) TEHEIL FANHAB A ) R AT 3 1 48 TAE 9 RAT#

d) ARFESCRE 4 BRI B ARAR

e) 7F 5 HABRBE BHARIT AT B I N 24 AT S 188 T VA8 250 RO B o

f) A0 RAEATATE I A5 DL

g) PREFfAA “Dis (History) ” FETAA, REFHAREAAS, FREHFPIMA—
W, F/b AR S SURA AR, SR B EE A RAT S . W R SR
AR “PIs” WET, BoBrdiE —ar, JEIA S IR SCRS BE UL E TS bR
B AL AEE S RATE I, JELE S I b I (I G R AR (1 5

h) 5SSO AT HE A AT ) ) SCRSIE B S DU Ik, PRI BEANAR,  FE A
ST CLRTARAS () k25t o XS R BT DUSCE “ sl ” S5 S8 AT LA I
TEAR SR RAT Z 0T 2 /D PUAE OB R R IAE S IR IE, B0 78 W 48 1 R A 1) i
U RATH SCVER, B0 AL

i) RFFATATLAA A B0 B “BREE” MEET, CRFFET AR, JE R
A (AR A PRV AT 1 BRS04 N R AE SANAS

) PREESCRIRI T A AR AR TR, RSCE I S R T 1 g B A B
AR T b ) — 48

k) MIBRATATA R “%44 (Endorsement) ” M. & HURA o] AIAHL &ix s

AT
) AZCRAE OO E R4 847 sl A R AR T 14 A
PNIUEZE o8

m) DRE P st AL

U SRAE SRAS I 18T B4 & UCEE BT 58 U515 B SR, JF ANV S AR T R SC
PP RIS RaT D A B R EARIC AT AR o AR ZESAE, it E
ATBIBR DN AAE S RRAS (K VF ] 75 B rp R AN AT AR TS B3R 2 rp o IX U LA 20 X3 oAt
BT bR

BATLUOIAN A “B47 EY, e H A & 050 I E SRR 45 H (1264
i -F PP i 7 I SOAR B2 AN AU E N — AR BUESE o

T ARG SO 1) B2 SCAR BRI R R I AN de 22 A 18] 1 BE A 3o T SCAS, A
AR Z 25 DM BRAE N FIRSCAR AR SRR (EGERHES IR Bk
T Bl I SCAS . AR R SR e o 1% ds R CRTIEC ) A8 1 3 R SOAS, S8 s L
BRI SEAR I BRI I SCA, EASRERRBT A A4S, (HAET DU JsUA AT 4 1 W
VFA] R R g SR A AEA o
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GNU H B 3CR 4 AUk

SCRSEAEAE RURAT 2 AN DA VF ATIE T SO ARATT K 4% 5 H X AR B O AR (R B A% . o
B AT

G6 HIFICH

A5 4 75 P S COSCAS RIS » 885 R LR SORSRIH A 22 AV vl Gk R A1 ) SR
IF, HEEAE G IFEE R A5 USRI T AT AN W A2 555, O e AT IAS In LA 25050
#Eg#ﬁ&%#ﬂﬁﬁ*%EM%%%%%ﬂﬁ%ﬁ,ﬁﬁ%%%ﬁ%%%ﬁ%ﬁﬁ
AAZ

EIFHIAE S AR B — X AVFAIE, 2 AR AS AT AR 555 0] DA — AR R
42 A AR FT T A BEAN [T AN o] AR 24, S A 2849 440 i TS o 368 i ) s A
o RATERA T CHERAEE RS AELDC, S o — g S i LA . 7E 5 I
A b BRIV T 75 B o 20K AN R 2 3745 472 P [ 8 A AU TR PRI

FEG IR, S AG IFAN R s da SR AT 24 0 “ sz iy, AR A8
Mo “Pos” EEST; R, WEEIFAY BT M “EREy T IEETT. i
MIERPTAT 40 0“2 ETY,

G7 XHKEHE

ST LA — A SORS AN FCAt 42 JROAS VR TR A AT B SCR I 5 48, IR S SRR A R SR
(1 2 AN AVE TR $5 DU — AN SRR DL, I S SR PR FC A 5 TR ARV R R
(K132 7 A RLE o
BT LK RE B S SR R 3R I AN AR SORY, PR S AV R IE R A A, B4
[ 3K AR SR SO A A A VR AT IR A#5 DL, I 78 SORS PR Ay T B0 A VR AT Ik
(13 7 IR RLE o

G8 MALfEMEIRAE

SR S8R0 2 A 5 2 AR5 8 S SRS 8 V5 /7 8 S
BN 0S4 HORSUAS45  FE 2 OUR) WA 48 SR 0 7
SLOVERTSEE, FOW ORI K4 (Aggregate) . HBUAYE A HER A Y SC P b L
BB RN, AV AL T3 A e 0 R R A A RS
SRS 3 01O BSOS ISERT TSRO DL, 08 SRS A A O
T TSI SO B SOAR T DL P 3 S04 B R e
SISO Y, AR AR TSCR A R o 3,
Y (AR s ST AT
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G9 HiF

FHPERE YA R — BB, PRI T DA% R 4 715 Th R R A SRS B PR A ot SR 22
R SORS (AN T AR B4 PR RO, 7 205 BB AR BN SeVF, (R T DL 8 23 Bl 4 7
AN AR T R RSB A S A RRAS ) i o SR DAL — AN ARV RTIE . ASCR T
VFRUE A B G o3 7 W R PR ROAS, LB [R] I 5 A AT B0 B 5 9 SCRRCAS « ¥ R IE 75 ]
7 7 W SR RRAS o 2 ASVERIHIE S VF TIPS BN G D 7 B AR PR RROAS AN e ST R AN—
S, PSR RRCAS A T o

FESCRI A “B08 7 “Hkge” A P ER, 5 4 TP K OREFRREANAR (1 2
SR L ZEE S B AR L

G10 #1-

A A SR P AV T UE WA 0, A5 DU RS AN T LIORT 42 AR R IE A (9 SCR R AT 5200 12
B0 BEINVE RTIE R AT o ATAT HAR B S0 B, BOINVE DA A AT A SCRS AT b #8
TR, I BN E I EAVFAIEPT R T REMIBUR . SR, ATOX HLIZ AR Al 2 (K45
DUERBU RN (BRZHZY) , SLEABAEAR 58 RIS A VF A IR, BV rIER A 221l

G111 AVFAIER R RABT s

Free Software Foundation (FSF) R GESAM KA GNU [ B ST VF AT IE 18T EAT
A o SXLEEHTRRAS I 32 5 S5 BIAE A RRASSACL, F AT BEAE AR e 5E 16 ] JEURIR 555G 2% 1R 4
W EHFANE . 152 W http://www.gnu.org/copyleft/

ARVFATUE PR REASBRAS AT ME IR 5o AR SCRIHR E AV IE RS HF g FRUAS “ BT
02 e BORRCAS DAy P VF ATE, R m] DU PERER 5 2 A ER. FSF ReA AT 2 i 1)
FRA (IR MG AT WRSCRIBEAREARVF I IEIIIRA, B AR mT LLEFE
WRAERT FSF 2R ATIRA (IEREZ .
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X HF PIC24 MCU 1
dsPIC® DSC ) MPLAB®
MICROCHIP C dmikssH - +5rd

RiER

ANSI
SR S F o, JERIE S TTHNT AL R 4128
AscCll

F EUE BACHbR R AL 7 A SR TR R A TR TR g . R
HRNGFR BT FS LT

WIRRF (Identifier)

#i%x (Expressions)

WA BOE RIS ST B TF IR SR | s 5 AL

C

HARBAT S AR HIR AR G54, LIS HARTF 4 & S5 Re AU g F 1 55
COFF

AFEHFR SR R X I HRR SO S LB . It A A R

¥MERF (Operator)

FER RE SRR AN AE RIS, lmnnS “+7 Mg “-7 o R RAERT AR
AR MIeg, M1 sRALHIUY .

#/EfS (Opcode)

PR . = HWEAT

BT (Program Memory)
BPER LB R A AT 2% o

BTS2 (Program Counter)

AL IEAE AT HIFR4 I HLhE (R A7 6if e
EENM (Relocation)

FERE A PATI—N R, AEIXAN R, e e A B o Zon bk, R R e A B
HH (KBTS Tk B

T7f%25) (Storage Class)

B 2 X G R A AR I T

FEMRER (Storage Qualifier)
WIS I R ETE (nvol atile) s

FAEHA (Memory Models)

I R B A A7 A X R R R

#i% (Errors)

CHER” AR AN AREE AL PR Ir) . T HL, B RN, R U AT R,
WP AT

Sl
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DSC
ZHHCTE SR A
DSP

E Yl CREREY (ST

Bl (Microcontroller, MCU)

EE AR P, S CPUL RAM. FEIFAEf RS 1/O 3 LRI I 4%

#9AMA (Recursive Calls)

— AN EZEEERH B S 1R

ik (Address)

B URAFfidt 8 A B TR R

Bt (Section)

i€ AR B R P 41

Hekz, ¥ (Stack, Software)

FRAE R Bl R S BOR R A S A X o A s 908 5 T RIS, 147
fiti DX — Rl g A B 2

Epilogue

G PEAS A ARSI — &80y, SAOOTROERR R ] KB B AR, AT IS AT I A A
F8 58 AT A HoAh 4 52 T HLBS I E SR . IUARRL ZE 45 5 BR BAT A P AR 2 )5« fERR B
IR RiTHHAT o

Free-standing

il C PRSI, AR AIAME R AR A AT S R, T HLAR X S

L 6 1ISO FEA KT RUE R BRI, AR FhaEskSCF: <float.h>.
<150646.h>, <limits.h>. <stddef.h> fll <stdint.h>,

GPR

WH A 2% SAEEER GBS (RAMD [1—35y, 1B — A&,

HZiES (High-Level Language)

G BRI IE T, E I TE T AT AR A B RS

JHES  (Archive)

A EA, H AR ER G o B 2 AN RSOOSR 18 /19 o HAR SCIE, AR5 IE RS 254
HbR ST AN PESCA A e WK EE S H AR AR FE R4, AR T BAT AR
JA#%8% (Archiver)

AR R T A

EprbrUEL A2 (International Organization for Standardization)
FTVFZAT R AR CRFETH ORI J5 T AR HE ) — A2
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ARiEE

Hex {73 (Hex Code)

PA-H 7S ik filks AR AR I AT AT 46 2. hex ARG 7E hex X
Hex 3(f4 (Hex File)

538 H T 2 AR A NI I Chex AR15) () ASCII SCES
% (Macro)

FARY . U BRI A4 .

IL44% (Assembler)

OV G Y AR B e M LA B 7R 5 T

IL4%ES (Assembly Language)

PARF 5 T A g RIS i A 55 5 .

IDE

ERTT K35 . MPLAB IDE J2& Microchip 48 5 T K #1485 .

IEEE

R a1 7) S

IRQ

EY B

ISO

S BrdrdEAL AL 2R

ISR

ZH W RS FET o

Ml (Machine Code)

AbFRLR S BR LRI AR RE (WU N P IR R . —HEINLEs 10 L P tH— RY ML 2
(R REC R B 5l . R b BEES  T A v REFR 2 AR “HRS5” .
Pl28%ES (Machine Language)

g th AL BE R ITI R 248, AT EIERI T T b FE 2

24 (Warning)

GRS W REAEAE IR AT, RIFAVE AT . 75 16 A gniEdsh, B AR U
AL RATS, (BAE A “warning” AR EE SR X 2T,
nJEEN. (Relocatable)

— BRI, B S RC B A IR e Hu bk

WHATRFS (Executable Code)

AT RAAT IR A

FE (Library)

Z VAR .

PEEHS (Librarian)

Z VAR s

PUEFEEMEX (Access Memory, 1 PIC18)

PIC18XXXXX L HLA (R — Sk B A i, X IX S ZF A7 8 I VT o) 5 A7 X IR P 3 o
(BSR) & &I,
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BEEERR U (Linker Script File)

BEBERS AT A S0 SUBEREE TR H AR T & LT Ak .

BEEEE:  (Linker)

4 H bR SO RN SO A A SR A T AT AR AR ATT— AL ERSKT 5 b — AR 5| T )
HETA.

MPLAB ASM30/LINK30/LIB30

SCHE 16 73 E) Microchip o] B A7 221 G g H bniEReas DL H AR RS 2% / 2 B
IRIEHT AR

MPLAB C17/C18/C30

Microchip & il 3 2% 5E BT (9 4 Fk . MPLAB C17 2 #F PIC17CXXX 284, MPLAB C18
FFE PIC18CXXX Fil PIC18FXXXX %814, MPLAB C30 3+ dsPIC30F/33F DSC #il
PIC24H/F MCU.

MPLAB IDE

Microchip P4 BT R A 555 o

MPLAB C1X

152 % Microchip ) MPLAB C17 1 MPLAB C18 C 4mi¥#%. MPLAB C17 &M T
PIC17CXXX 28441 C 4mE2s, MPLAB C18 £ T PIC18CXXX il PIC18FXXXX %%
4 47H# 0 (Command Line Interface)

T SO ARG, FERE P AL P AT T — oy K.

H#s3CH (Object File)

AP, ] et & e B Sk, e LERESAT; BN W EEAL ), R
S5HAD H AR CanESCf) Bk AL B8 4 v HAT IR

B4 4# (Anonymous Structure)

ESTEAIEy AR

PIC MCU

PIC #. 4 HL (MCU) & Microchip HIFTH H A HLR S

Pragma f§#54 (Pragma)

X E G s SRR 2. T 4% pragma D4R 7 1 4 15 s ARk Sl E X
[f15 5. HIT PIC24 MCU 1 dsPIC® DSC [¥] MPLAB C % £ 1] J& ok AL i i Fifs
Prologue

kA A AR —EB 2y, ST TCHERR D (] R A AL AT RS AT I R T g
SE AT FoA R 8 T AL R . AR TR 25 5 s BT A AR 2 2 BT AT
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wefhgufE4s  (Device Programmer)

FHTXn g - SRS Cinsp il 3T RE ) T R

A MPLAB 7% Z 1.2 (MPLAB Language Tool for Device)

Microchip H T-#RE#F C iteas . L guaS FaERERS o AL B H v B Al i 28 1ok ik
BB TRIA., flln, Wik PIC18 MCU 45 C fUHS, #tik+:H T PIC18 MCU ff
MPLAB C % i¥%8

RAM

BENLYT i AEfitidy (B AEfEas) o vl LALME R s I iX Bl A7 s A5 S

ROM

Hifefitdy (FEFAEAE4s) o AREBIIAAAER -

WAL (Simulator)

T ER AR AR B AT R

SFR
Z R IR I RE AT A% o
sQTP

ST T

=FFA A (Trigraphs)

SFRRA, #LL 22 Pk, H11SO C s SN AN TR AR,
AL (Data Memory)

{E Microchip MCU 1 DSC #§fF17, #dhififitds (RAM) HIBH %74 (GPR) Flff
BRIEEA A7 (SFR) @i, Heesyffits EEPROM H 76t 7s .

BFE Sk (Digital Signal Processing)

55 U BB T B (GRERAD W BBHRIE S G5 mEg ilkE
HUALEE

Byf55 4% (Digital Signal Processor)

Wt T HCAE 5 B A B

B ¥ 5#4%% (Digital Signal Controller)

HAH5 5 /LR S HL - (B Microchip ) dsPIC DSC ##14) .

TR IBE %%  (Special Function Register)

Hifittias (RAMD [—ior, LRI T400 /O APk . 1O IRZS . s s Al
LS WIEI N iR
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th+84 (Directive)

ARG R4 e S T REERTE ).

E#Z: (Endianess)

FiR 2 TR b (A I

KEIGEHEHE  (Uninitialized Data)

S SN A AR e MR E IS . 75 C

int myVar;

58 ST AT TR ARG A B i) — AR i

XS (File Register)

A NBAEE GRS, OIREH /A4 (GPR) FUSKRIhAE S fEas (SFR) .
WS ZERS (Latency)

A S HAG 2 B[] [ B IR B ()

m&E (Vector)

MR AR AL WD e A i R T AR AT A7 s
/NEH: (Little Endianess)

2 EATEE AT T LE, EXBHLET, AR AP R R AR 1 Mk
EXIEHEIE  (Initialized Data)

WA E s, 78 C i,

i nt nyVar =5;

5 AT O A B b AR £

RIS (Source Code)

GFE N g SV NP E . SRR R a F v 5 e S JARAS,  wTRHIE A HL
A B AR R AT

W (Source File)

AL E ARG ) ASCH SCA A

BATHEE  (Run Time Model)

FiR H AR SR IR A

fR5EFF (Precedence)

58 SCRIE T TP SRABIF )
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Wifg4t (Frame Pointer)

IR MER bk, FRREEE T HERR 1 S HORE T HEAR IV JR S AL & 0 B T 146 5. Ay i)
T BR B SR AR R AR R AL T O (.

¥4 (nstruction)

Fah b E R IT (CPUD $UATHRAEERAE, FHAL B 44t b 248 FH B0 (R A7 7 471
4% (nstruction Set)

R AL H AR BRI LEE S RS AR .

Fil  (Interrupt)

fEiE] CPU M5, &l CPU B {FHUT IETEIBAT N LT, 4 AU s 45 v iy
R4S FE (ISR), LAAEFE=RAE,

TR (Interrupt Handler)

R A RIS Ak BRAFIRA RS IR TR

FilriER  (Interrupt Request)

AR B A8 152 IR IR BAT I AR AT h W AR BERR e (R S o BELU AR BE 24T J LAl
WrigsRFE, VPR AL i

BiRe#F (Mnemonic)

N AR R A WLE S Y SRR A o RS TERD

FRHFFR (Alphanumeric)

TR T PR TR R T (01, ..., 9) k.

FRES (Alphabetic Character)

FREERHRE TR R 78R (a,b, ..., z, A B, ..., Z) HFEFA.
Z2fE  (L-value)

SR TR RS A AT 1 B i G RiIA . Ao Ris N AR R AE i 2l
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MICROCHIP

FF PIC24 MCU #n1
dsPIC® DSC ) MPLAB®
C mikasH P ism

=5l

i)

tmpdata..........
_ BUIIN_BG e
_bUItIN_CIre e
__builtin_clr_prefect....
_builtin_divE......ococi e
__builtin_divmodsd...........ccoooriiin
__builtin_divmodud ............ccccooooieiiiie
__builtin_divsd ...
__builtin_divud ...
__builtin_dmaoffset
_builtin_ed ...,
__builtin_edac........ccccooveeiii
__builtin_fbcl
_ BUIIN_IAC .
__builtin_mac ...
__builtin_modsd.........ccoeiiiii .
__builtin_modud ...,
__builtin_movsac........cccceoriiini,
_ BUIIN_MPY
_ BUIIN_MPYN
_bUIltin_mMSC .o
__builtin_mulss .......ccoooiee
__builtin_mulISU .......cooiiii e,
__builtin_mulus .......ccooovei
_ buUiltin_muluu ..o
_ BUIIN_NOP o
__builtin_psvoffset..........ccoiiiiie
__builtin_psvpage........cccccoiiiniiiiniiee
__builtin_readsfr..........ccooovoeiiieiee
__builtin_return_address...........ccccoeivveieiinicee, 157
_ bBUIIN_SAC.....coceiii 157
_ BUIIN_SACT ... 158
__builtin_sftac ..o 158
__builtin_subab..........ccooiiii, 159
__builtin_tbloffset...........cccoooiieiiiiieeee e 159
__builtin_tblpage........ccccoeiviiieiicieee e 159
__builtin_tblrdh.........ocoovii 160

__builtin_tbIrdl..........cccveveeiiicccee e 160
_ builtin_tbIwth ........ccvieeiicccce e 161
— bUIltin_tBIWE ... 161
__builtin_write_ NVM.........occooiiiiiiiiecceee 161
__builtin_write_ OSCCONH ............ccccooooveviiceicen 162
__builtin_write_ OSCCONL..........cccccovvrieierierereirnn 162
__builtin_write. RTCWEN...........ccccovviiireeeeeeeiene 162
__C30_VERSION__...oceiviiiicceeieseeeeeeieieeie s 60

F NS R O e - T 39
ANSIE C FRAE oot 9
ANSI C 5 MPLAB C30 MIZER oo, 11
F NI 1 79
NI R AR /e 9
ASCH B BFEE oo 213
P TST1 1 OO 13, 121, 205
AULO_PSV ZE ] oo 35
—AUXAINTO e 38
B
B e 56, 59
oY o180 2% < USSR 13, 21
T I S 100
B ISR BITETE 1ot sneenes 100
G BT IR RS e 100
GREEEAA TSI e 60
TR A g 61
Y 1% 2%

BEEI <ottt eeeeen 7

B AT oottt ettt 33

L I el S OO 9, 33, 56, 61
TR B 11 < 207
TR gl =1 11O = | U 203
I SO 66
br, IERTER, BB 50, 56
R ettt 131
C
ettt 52
o oo 37,55
(ORSR I N e O 119
C30_VERSION .....coovoiiieeeeeeeeeeeeeeeeeeeee e 60
C AT oottt 72
C HEFRAT FH oottt 70
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COMPIEX ..o

const @7 ...

-ffreestanding ..o 38
-fno-asm
-fFNO-bUIIIN ..o 38
-fno-signed-bitfields............cccoeeviiiiiciiici 38
-fno-unsigned-bitfields .............ccccooveiiiiiciciiene 38
-fsigned-bitfields............cccorvrrici 38
-fsigned-char ... 38
-funsigned-bitfields ... 38
-funsigned-char.........c.ccccooviiiciiieneee 38
-fwritable-strings ............cccooevvviieiciiee, 38, 208
BH, PR 73
G s
TR e 32
FHTE S e 60, 211
e i OO 205
FRFPAA 2 FE .
FEAB oo 64, 95, 207
AEBEES S S o, 60, 91, 93
1EfiE )
LA
TEAERET e
-mconst-in-code.....
-mconst-in-data
-MIArge-Code .........coiiiiiiieiieee e
-mlarge-data
-MSMAll-COdE......cooiiiiieie e
-msmall-data...........cccooviiiiiie
-msmall-scalar
P
RIS, PRI T 9.
ATRE PR TE AT oot
TR oottt
B I
-pedantiC-ITOrS. .........cceeirerrreeeeee e 39
-Werror
-Werror-implicit-function-declaration ................... 39
D
D... 52,54
20D e 52
RARTIAEIL e 35, 80
deprecated JEM .....coooveeeeeeeee e 13,22, 44

dsPIC DSC C Zwi¥4s ...

REIAETL s
DWARF ...ttt
ARBGEL , J/).....

ARBD AL BT FETETI s 56
-fargument-alias...........cccocovrriiiiine 56
-fargument-noalias ..........cc.cocooreiiieninreee 56
-fargument-noalias-global ................ccccccooeriiiniennne 56

-fecall-saved ... 57
Sfeall-uUSed ... 57
LD C=Le [T 57
-finstrument-functions.............c..cccoov i 57
-fno-ident.... ..o 57
-fno-short-double........c..ccoveviieieeeece e, 58
-fNO-Verbose-asm..........ccccovveeeeeeeeeee e, 58
-fpack-struct ... 58
-fpee-struct-return...........ccoooiiecc e 58
-fShort-enNUMS ..o, 58
-fVerboSE-asm..........coccveveiiiceceeeee e 58
SFVolatile. ... 58
-fvolatile-global.............ccocooeiiiiiiciie e 58
-fvolatile-static............ccooovevvieicee e, 58
ARARTELLAIT oo, 99, 114
HIBEZZTEL et 63
T et 49
P TR e 207
SEDIARTDFNILIE ©oevoeeeeeee s 68
TE A SR R AT AT e, 27
T FETF e 4
e
FEEF CWAB) e 57
B e 48, 207
HE  CAT T oo 72
R ettt 13,15,73,134
HERR oo 112
(O3 L 3 2 TSR U 70
C AT oo 70
L 69
2 OO 204
FRE BRI AERE (SPLIM) o 64, 69
BEF (W5 e 64, 69, 70
HERR | BAE oo 70
E
TR 37,52, 53, 54, 55
EEDATA ..ot 95, 96
EEPROM, B ..o 95
ELF e 8, 36
[T 4 1o RS 138
[ (] SRS URUS 138
1 (=] o T 44,51, 57
B OO 32
F
-falign-fUNCLIONS .........ccooveiiiicceccc e 47
-falign-labels
-falign-looPS ...
-fargument-alias.............ccooiiiii 56
-fargument-noalias ...........ccccooervrrinicie e 56
-fargument-noalias-global...............c.cccceeviiiiviiiiienne, 56
Far A TR oo 67
Far JBTE oo, 14,22, 67,122, 205
-fealler-Saves.........ccoovecieeeeeeeeeeeeeeeeeee e 47
Sfeall-saved ..o 57
SfCAllmUSEd ... 57
-fese-folloOW-JUMPS .......ocociiiiccece e 48
-fCSE-SKIP-DIOCKS. ... 48
-fdata-sections ...........ccoociieieieeeeeee e 48

-fdefer-pop. 24/ -fno-defer

DS51284H_CN = 230 1t

© 2008 Microchip Technology Inc.



-ffreestanding
-ffunction-sections

fIlUPPEr B .o
-finline-functions....

SfINlNE=lIMIt.......ooeeecee e
-finstrument-functions ........c..ccocoeviviiieec e 23,57
-fkeep-inline-functions..............cccccocevviiciceiiicn 26, 51
-fkeep-static-CoNStS ..o
float ..o
-fmove-all-movabiles....

-fno-defer-pop
-fno-function-cse...........
-fno-ident
-fno-inline
-fno-keep-static-consts ...
-fno-peephole ...
-fno-peephole2............ccoii e
-fno-short-double ...
-fno-show-column ...
-fno-signed-bitfields...........ccccooiiriiii
-fNO-verbose-asm ..........ccccooiviincrci e
-fno-unsigned-bitfields
-fomit-frame-pointer...........ccccoovriiiiininn

-foptimize-register-move ... 48
-foptimize-sibling-calls ..o 51
format_arg JEME ..o 23
format J& P
-fPaCK-StrUCt ..o 58
-fpee-struct-return ... 58
-freduce-all-givs

SfrEgMOVE ...

-frename-registers .........c.ccoovvvireeicin 49
-frerun-cse-after-loop ... 49,50
-frerun-loop-0pPt .......cooviviicicc e 49
-fschedule-inSNs...........cccoooiiiiii e 49
-fschedule-inSNS2 ..o 49
-fShort-enums ... 58

-fstrength-reduce
-fstrict-aliasing ........cooeveevie e

-fsyntax-only ...
-fthread-jumps
-fverbose-asm
-funroll-all-loops .........ccccoveeiiieiiieceeee
-funroll-loops
-funsigned-bitfields ... 38
-funsigned-char ... 38
-fvolatile
-fvolatile-global.............ccccoeiiiiiiicc e 58

-fvolatile-static...........cccoov i 58
-fwritable-strings ... 38, 208
5L 1 (= OO 74
TRIAMELZETE e 40
BT et 130
TF T e e 80, 132
7 5@5&%}3%@; .............................................................. 80
g 55
TE T ettt 29
BIARZETL oot 29
B et 29
5 29
= Y T 102, 112, 113
G
S ettt 46
GELENV ..o 139
TS oo 99, 114
ANFETRIBIRIEEE oo, 48,49
B8 2O 9
= | I 11
o ettt ettt ettt eraees 7
S 11U 35,208
H
H ettt 52
“NBAP e 72
B 1= o TS 37
(3123 Ve T 61
2| 73
BT 2 = T 73
BB et 66
BRI, ARAEZFAERS oot 75
BR B I AR AE ZEERE oo 75
2R 12 T 66
SR 52,54, 95
LT YA 2 A 95
ATPITEGRAE T oo 95
s BB AR AN oo 95
/Afz 0= T 205
7= PP 130
FRIEABER oottt 59
PIC30_C INCLUDE_PATH .....coivooioeeeiceeeens 59
PIC30_COMPILER_PATH.....coovoioeoieeeeeeereennnn. 59
PIC30_EXEC _PREFIX ..o 59
PIC30_LIBRARY_PATH....cooccoovoiiconeieeeeerenn. 59
PIC30 OMPF ... 59
TIMPDIR oot 59
DI S O e 119
DI I T [ 121, 205
DI O 7
DI, O 54
SV ettt 54
J
ol e 52,54, 59
ettt 52, 54
AL
L 133
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FE S e 92

T e 75
B To [1= 1 (=Y S 52
IBEEE 754 ... 204
SIMACTOS ... 52,54
1.4F= o [P SRS 29
-include 53, 54
ININE e 51,57
1 R 14,73,75,79
interrupt J& 1k .. 101, 112, 206
SIPFEIIX o 53
IRQ ettt 103
ISR

= SO 100

TG BT oo 100

A IRITETE oo 100
ISR FFH Lo 96
SISYSEEIM L. 53, 56
SIWIERPPEFiIX . 53

-iwithprefixbefore ......

e S 39
e s b3 N 39

-Weast-align........cccooovviiievceeeee e 43
-Wcast-qual

-Wchar-subscripts ... 39
-Weomment ...
-Wconversion

“WAIV-DY-ZErO ..o 39
SWEBITON e 44
-Werror-implicit-function-declaration.................... 39
-Wformat

-Wimplicit
-Wimplicit-function-declaration............................ 39
-Wimplicit-int

-Winline ...

-Wilarger-than-

“WIONG-IONG ..o
-Wmain ...

-Wmissing-braces
-Wmissing-declarations...........ccccocooeoiiiiiniinnece 44
-Wmissing-format-attribute ..............cccccoeiine 44
-Wmissing-noreturn...........ccccooveevenerereeieniesesene 44
-Wmissing-prototypes ........cccovverciennnncccnnes 44
-Wmultichar

-Whested-externs ..o 44
-Wno-long-1ong ... 44
-Wno-multichar............cocooiiie 40
-WnNOo-Sign-Compare...........ccccocveeeenereereeienesesenas 45

-SWpadded ... 44
-Wparentheses ... 40
-Wpointer-arith ..........c.ccooii, 44
-Wredundant-decls...........cccccovvieieieieeeeee, 44
SWreturn-type ... 40
-Wsequence-point...........cccccevevieneneneieensese s 40
SWShadow........c.ooveieieiecceceeeeeeeeeeee e 44
-WSIgN-COMPAre .........cccoeiiiniieeeeeeen e 45
-Wstrict-prototypes.........ccovorvivccccncienreees 45
SWSWILCH ..o 41
-Wsystem-headers............cccoeiiiiniciiniiiieeae 41
-Witraditional ..o 45
SWERAGraphs ..o 41
SWUNAET .o 45
-“Wuninitialized ... 41
-WUunKnown-pragmas .........cccccceeeeoenceieeeneneeene 41
-Wunreachable-code ..............ccooevviieiieice, 45
SWUNUSEA ... 41
-Wunused-function...........ccccocveveeveevvee i, 41
-Wunused-label ... 41
-Wunused-parameter ..........c.c.coooeeieeinnnnnennns 42
“Wunused-value ...........ccccooveveeeiceieeeeeeeeee, 42
-Wunused-variable..........c...ccccoooeieieiieieee, 42
-WWrite-Strings........coooiiiiiiecee e 45
JRITB BT AT AT oo 27
K
L 0= OO 8
L = N 6
L1 O 61
SO 55, 61
S GO 136
PRIEVT FITFREDL oo 205
£ 1K 7 1% 2 48
I OO 53
L
L e 55, 56
T 55
[ONG - 14,73,75,79
long double..........cocoeiiiiiii 14,58, 73,75, 80
IONG 1ONG ..o 14,44,75,79, 204
1ONG 10N Nt ..o 29
FETBEI oo 44
B s 134
BERERIR ST oo 61,69, 92, 93
BEBERR oo 55
BEBETEIT ..o 55
L e 55, 56
SRR 55
-nodefaultlibs...........ccooveveiii e, 55
SNOSEAND .o, 55
TSR 55
LU U 55
WL 55
L1 (T R 55
DT ettt e e a e e aaa e 137
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M

R
Mabonga

MATH_DATA ... 207
-MCONSt-IN-COAE ........oviieiiiiice e 35, 64, 66
-mconst-in-data............cccooeiiieeeee e 35, 66

-MIArge-Code ........oovieiiiineeeeee e 35, 66

-mlarge-data

MM s
AMIMD .o
-mno-isr-warn
-MNO-PA...covirerrerinne,
mode &
-momf=.......
-MP..
-mpa.....
-mpa=............
MPLAB C18
MPLAB C30......oeoeoeeeeeee e 7
B AT et 33
EFANSIE C I ZER oo 11
MPLAB C30 5 ANSI C FIZETN oo 11
SMQ s 54
-msmall-code..........ccooivieiiiiciceecee e 36, 66, 67
-msmall-data 36, 66, 67
-msmall-scalar............c.ccccoooeiieeiciiee e 36, 66
........................................................................ 36
........................................ 54
............................................................................. 36
................................................................................ 134
B B 33
BEAATTEIF oo, 34
H AR 2 208
HR S oo 48,55, 61
55 RTTOO 52,53, 54
H ST ZIEIT oo 56
Bl 56, 59
SSPECST . 56
N
Near fAHLFT Far 0D ..o 67
NEAE ZTHE L oo
Near 4l F1 Far i
NEAT I AZ A .o
near JETE .o,
no_instrument_function B ... 23,57
-nodefaultlibs ..........c.ocooveieiieceeeeee e 55
N0I0ad JEME .oeoeeeeee e 15,24
noreturn J&
“NOSEAING.....eee e
SNOSEAND ...
P B A
__builtin_btg ..o 143
_builtin_CIr o 143
__builtin_clr_prefect........c.cccoooviiiieiiie 144
__builtin_divf ..o 145

__builtin_divmodsd..........cccoooiiiiiiiiiee 145
__builtin_divmodud............cccccoevoieiiiiiiec 146
_ builtin_divsd.......ccooornriie 146
_builtin_divud.......cccoooiiie 146
__builtin_dmaoffset............cccoeieieiiiiie 147
__builtin_ed.......ccoooee 147
__builtin_edac.......cccoooveeiiiiie e 148
__builtin_fbcl.......coeiie 148
__builtin_lac ... 149
__builtin_mac.......ccooooii 150
__builtin_modsd ..o 150
__builtin_modud..........cccoei 151
__builtin_movsac ..........cccceevviieiieieee 151
_ bUIIN_MPY ..o 152
_ buUiltin_mpyn ..o 153
_ bUiltin_mSsC.....coooii 154
__builtin_mulss.........ccooeveen 154
__builtin_mulSU........ccooeeee 155
__builtin_mulus.........cccooeiiiiiiie e 155
_builtin_muluu ... 155
_ bUIltin_NOP...cooveeie e 156
__builtin_psvoffset..........ccccoivnnnnniii 156
__builtin_psvpage.......cccooeonniniiiiee 156
__builtin_readsfr.........c.cccoeoveeiiiiiieieee 157
__builtin_return_address...........cccccoevveieiirennnen. 157
_ bUltin_Sac .....coiiic 157
_ builtin_sacr......ccoooovviie 158
__builtin_sftac........cooooi 158
__builtin_subab ... 159
__builtin_tbloffset..........ccccoeiiiiiieiceiee 159
__builtin_tblpage ... 159
__builtin_tblrdh ..o 160
__builtin_tblrdl........cocoooovieei 160
__builtin_tblwth.........ccoooiiiii 161
__builtin_tbIwtl ... 161
__builtin_write NVM...........ccooviiiee 161
__builtin_write_ OSCCONH............cccevvrerernnnn. 162
__builtin_write_ OSCCONL.........cccecevrrrrrrrnas 162
__builtin_write RTCWEN...........ccocoovoveirrne 162
I oo 44,47, 50
PUIEBRIEI oo 26
(0]
20 e 46
0 ettt 37, 61
SO0 e 46
SO e 46
SO2 e 47, 50
SO e 47
SO e 47
P
P s 54
packed JEME ... 15, 58
PATH s 61
P e 207
-PEAANTIC ... 39, 44
-PedaNtiC-EITOrS ......oiiiiieiiec et 39
persistent JE 1 .......
PIC24 MCU C iR oo 7
PIC30_C_INCLUDE_PATH ......ccviieeiere 59, 60
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PIC30_COMPILER_PATH. ..o 59
PIC30_EXEC _PREFIX......ccooooiioeeeeiieeeee 56, 59
PIC30_LIBRARY_PATH ..o 59
PIC30_OMF
PIC30-GCC ...
Pragma thFE2 oo 205
PROD
PSV B e, 66, 76, 91, 96
PSV AR oo 76, 96
LR I VA5 = OO 95
Q
SQ e 46
Ja3)

(A

IR ..

FEHL e

FEER L T 64
B HF AT
TR oo 53, 56
TR TR 4t
IRENFRST oo
AR T A AR A
R
RAW FHIEME oo 49
RCOUNT
real ............
register.............
rEVErse JEME ..o 15
BRAFHERR oo 69,70
S
S e
S ettt ettt a et sne
-save-temps....
section J& '
SECUIE JEME oo 16, 24
SFR oo 61,91,92,93
ST B e 16
shadow JEME ..o 25,101, 206
SOOI ... 73,75,79
SNOMEIONG ..o 204
SIgNEd Char .......cooiieee e 79
signed int
SIGNEd IONG ..o 79
signed [oNg 1oNQG ..o 79
SIgNed ShOrt ... 79
SPACe JEME oo, 17, 205, 206
SO PECST e 56
SPLIM .o 69
SR......... 207
StALIC i 58
STATUS ...
strerror ......

structure ...

B A0 ettt 134
SEISE SHIEEAE oo 129, 208

L 57O 95
LIS = 93
G AT PITEZR e 121
LT L i1, OO 37
oS 37
B e 37
=hEID e 37
o TR 37
B TSR 37
VAU 37
X ettt et e et e et e e reereenns 37
BIITZETI oo 79
LG e 2ol L] 35, 36, 72
BHRAFAEZZ N, NEAE e 14
T e O 95
7T o WO 204
BIIRZEIY e 14,79
FFITT e 80
BETE et 79
T e 80
JETE oo 12, 206
JabE, e
= Lo (o [ YT 12
AlGNEA.....cooiiii e 13
deprecated ... 13
= OO RRRROt 14, 67
flIUPPET .....ceiecee e 14
[0 Te [T 14
L T=T= R 14, 67
[10] (07T FE SRR 15
PACKED......ciiiieeeeee e 15
persistent ... 15
TEVEISE ..ottt ns 15
EST=To3 1 10] o S 16
SECUIE......eeveeeeeeeeeee e et e e teeese e etesreeeeeeseeresresaenen 16
ST e 16
SPACE ...ttt 17
transparent_Union ... 18
WEAK ...t 18
UNOFAEred ... 18
(U QU ET= T RN 18
R e Vo o Yo o) R 13
ek, e
F= 1o [o [ (ST 20
AlIAS .o 20
DOOL ... 21
(7o) 1) SRR 22
deprecated ..o 22
A e 22
fOrmat ..o 22
format_arg ..o 23
INtEITUPt ... 101, 112
=T | SRS 23
no_instrument_function...........ccccocooviinnn. 23,57
[T0] (07T FE SRR 24
0T =Y (U] o VO 24,44
EST=To3(10] o F 24,68
LT o0 (= TSRS 24
L] g F= Lo [0 172 25,101
WEAK ... 26

DS51284H_CN = 234 1t

© 2008 Microchip Technology Inc.



UNUSEd........ooiiieecceeceeee e 25
USET_INIT. .o 25
E AL =L 2 LR 133
RUTIEIY e 29

TMPDIR...

IMPFIlE o
traditional ... 38
transparent_union JEME ..o 18
AGrapnS ..o 54
FEIR I BE T AE R oo 61,91, 112
L7 =) SO 46
PTRIETI ..o 46

-save-temps
WA TR
S 34,52, 53, 54, 56, 59
BEBEZR e 60, 91, 93
U

unordered JETE. ..o 18
UNSIGNEd Char.........coiiiiecee e 79
unsigned int

UNSIGNEd 1ONG ... 79
unsigned 1ong [ONg .........ooiiiiiiicee e 79
unsigned short

unused JEE ..o,

USEr_init JEME oo

-Wbad-function-cast..........ccccccoovreriinnnineeceee 43
-Weast-align.......ccoooiii e 43
-Weast-qual ... 43
-Wehar-subsCripts ........ccvioirrrece e 39
SWCOMMENT ... 39
“WCONVEISION ..o 44
“WAIV-DY-ZErO ... 39
weak JEME ..o 18, 26
SWEBITON L. 44
-Werror-implicit-function-declaration............................ 39

SWEOIrMAL ... 39,44
W BT AT oo 73,119
SWIMPHICHE . 39
-Wimplicit-function-declaration..............c.ccc.cccoee 39
=Wimplicit=-int........cooooi 39
SWINKNE L 44
SV 55
-Wilarger-than-..........oooiceeeee e 44
“WIONG-IONG ... 44
SWMAIN e 39
-WMmISSING-Draces ... 39
-Wmissing-declarations............ccccoceveveiieneneiceenn, 44
-Wmissing-format-attribute ..............ccccoeeviiiiicce, 44
-Wmissing-noreturn ... 44
-Wmissing-prototypes.........ccooiieiinciicic e 44
SWmultichar ... 40
-Whested-externs. ... 44
SN0 39
-Wno-deprecated-declarations .............ccccocevvreiennnn. 44
“WNO-diV-DY-ZErO0......cocuiiiiircceeee e 39
“WNOo-IONG-10NG ... 44
-Wno-multichar ... 40
-WnNo-SigN-Compare ..........ccccooeoeieenreeeeeeeene 43, 45
SWpadded ... 44
-WparentheSes .........ccocovvveieieieiceeeee e 40
-Wpointer-arith ... 44
-Wredundant-decls..........ccoovierinnnnccee e 44
WREG ... 207
SWreturn-type ... 40
-Wsequence-point.........ccccooeveerieieiceceeeeeee e 40
SWShadOW......oeeicice e 44
-WSIgN-COMPAre .......cooeiiiirceeec e 45
-WStrict-prototypes ... 45
SWSWITCH L 41
-Wsystem-headers............cccoeiiiiniiiicieceee 41
-Wiraditional ... 45
SWRAGIrapNS ..o 41
SWUNAET e 45
-Wuninitialized ... 41
-WUNKNOWN-Pragmas .........ccocoeeeueneneeieeee e 41
-Wunreachable-code ... 45
SWUNUSEd .. 41,43
-Wunused-function ..o 41
-Wunused-label ..o 41
-Wunused-parameter ... 42
-Wunused-value ..o 42
-Wunused-variable.............ccocooiiiiiiiie 42
SWWIItE-SEHNGS ... 45
ARFBIFT oo 119
PESEFEFHERIBE TR oo 76
W) o T =y & RS 28
AT AR TR e 41
RAFFHBRELZEL oo 41
JEEIE oo 79
BEIB e 38, 115, 134, 209
TR FE R AR e 101
A

ZRAHE ovveoe s 2

ZUTE oot 3
SR e 137

© 2008 Microchip Technology Inc.

DS51284H_CN 3 235 71



16 {7 C gwiEasHl " ¥5

ST T2 oot 34
BVt A 34
X
o et et e e e e ————e e e e e e ————————— 37
XHNKET <. 55
B O 139
ARG 41,53
TERIZE e 100, 119
BB T 7 et 134
A oSO 112
F A T R 36, 80
INBIAETR e 36
AN =t 3 S 79
=Ll O 102
= P 137
Lo TR 121, 205
AT PITEIRAE T e 95
.0 U 34
CAB T oo 38
F AW (2 oy 43 = 56
PR 46

i H 4
etz
B = RO 51
L 1] = (O 35
MR
I 27 I

PRAL DI e
AT BRI ...

-falign-functions............
-falign-labels.................
-falign-loops..................
-fcaller-saves................
-fcse-follow-jumps
-fcse-skip-bloCkS ..o

-fdata-sections..........ccoooiiiii

-fexpensive-optimizations ... 48
-fOrce-Mem ... 50

-fgcse-sm
-finline-functions............ccooeeiiece e 50
-finline-limit........ccocooveiie e 50

DS51284H_CN =f 236 1t

-fkeep-inline-functions .............cccccoeovieiiciciiea, 51
-fkeep-static-CoNSts.........cccovvviiicciie 51
-fmove-all-movables ... 48
-fno-defer-pop ..o 48
-fno-function-cse..........ccccoooiiiniiiiiccce e 51
-fNO-ININE ..o 51
-fno-peephole..........cocueiiiiiiiiie e 48
-fno-peephole2 ... 48
-fomit-frame-pointer ..........ccccooivicieiiin e 51
-foptimize-register-move ..., 48
-foptimize-sibling-calls.............cccoceveriiiinies 51
-freduce-all-givs ... 49
-frEgMOVE ..o 48
-frename-registers........ccocovviciinnncee 49
-frerun-cse-after-loop ... 49
-frerun-loop-opt ..o 49
-fschedule-insSNs ..o 49
-fschedule-inSNS2..........cccooviiieiccce e 49
-fstrength-reduce............c.cccooeveiiciciiciicce, 49
-fstrict-aliasing.........ccoeeeioincec e 49
-fthread-jumps........ooeeiic e 50
-funroll-all-loops ... 50
-FUNroll-loOPS ... 50
S0 s 46
SO0 e 46
SO e 46
SO2 s 47
SO e 47
2O s 47
FHARTEER oo 56
TRARFRARAEIEII oo 51
TPt 51
S s 52
D s 52
20D e 52
SAM e 52
SAN e 52
-fnO-ShOW-COlUMN.......coiiii e 52
s 52
e 52
midirafter......oe 52
SIMACTOS ..o 52
SINCIUAE .. 53
SIPPEFIX . 53
SISYSIEM ... 53
SIWIthprefiXx ..o 53
-iwithprefixbefore..........c.ccoocoviiiiiiccice, 53
SV s 53
SMD s 53
SMF s 53
MG s 53
SMM s 53
SMMD s 53
SMQL s 54
ST s 54
“NOSEAING ... 54
P s 54
ARGraphs. ..o 54
SU s 54
SUNET s 54

© 2008 Microchip Technology Inc.



TRAL P i HH T TR

H 32 &

BEFHAE .
BT IR
F 1 AL
z

FENC S 5 TP C AR B C BB 119
JETTAR A

EEXT dsPIC (LT ...............

-mconst-in-code..............
-mconst-in-data...........cccoeeevieeceeeeeeeeee
SMEITALA. ...
-mlarge-code...................
-mlarge-data...................
-mno-isr-wam..................

“MPA= e
-msmall-code..................
-msmall-data..........cccocoooviiiiie e
-msmall-scalar.............ccccoooovviveiiiieeeeeeeeee
-msmart-io

L Lt B v L
e 1= S QL A S
WiFEE (W14) 54

BEFE oo 119

RIEL oo,
FOVF 1A I e

© 2008 Microchip Technology Inc. DS51284H_CN % 237 11



MICROCHIP
>, N 4
IR KRS W R
FM W ARHX TPARHX BRI
A7 B # Corporate Office WK M Asia Pacific Office  JKFII Australia - Sydney ~ SLHiF] Austria - Wels

2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 1-480-792-7200

Fax: 1-480-792-7277
FORIHF:
http://support.microchip.com
M4k: www.microchip.com

WAHF24 K Atlanta
Duluth, GA

Tel: 678-957-9614
Fax: 678-957-1455

P15 Boston
Westborough, MA
Tel: 1-774-760-0087
Fax: 1-774-760-0088

ZInEF Chicago
Itasca, IL

Tel: 1-630-285-0071
Fax: 1-630-285-0075

&P Dallas
Addison, TX

Tel: 1-972-818-7423
Fax: 1-972-818-2924

JR4FHE Detroit
Farmington Hills, Ml
Tel: 1-248-538-2250
Fax: 1-248-538-2260

#}#% Kokomo
Kokomo, IN

Tel: 1-765-864-8360
Fax: 1-765-864-8387

%W Los Angeles
Mission Viejo, CA

Tel: 1-949-462-9523
Fax: 1-949-462-9608

X Santa Clara
Santa Clara, CA

Tel: 408-961-6444
Fax: 408-961-6445

In& k%464 Toronto
Mississauga, Ontario,
Canada

Tel: 1-905-673-0699
Fax: 1-905-673-6509

Suites 3707-14, 37th Floor
Tower 6, The Gateway
Harbour City, Kowloon
Hong Kong

Tel: 852-2401-1200

Fax: 852-2401-3431

PE -6

Tel: 86-10-8528-2100

Fax: 86-10-8528-2104

HE - RS

Tel: 86-28-8665-5511
Fax: 86-28-8665-7889
HE - FBEEHTEIX
Tel: 852-2401-1200
Fax: 852-2401-3431
PE-BER

Tel: 86-25-8473-2460
Fax: 86-25-8473-2470

FHE-HS
Tel: 86-532-8502-7355
Fax: 86-532-8502-7205

- kg
Tel: 86-21-5407-5533
Fax: 86-21-5407-5066

T - YK

Tel: 86-24-2334-2829

Fax: 86-24-2334-2393
H - 5

Tel: 86-755-8203-2660

Fax: 86-755-8203-1760

E -

Tel: 86-27-5980-5300

Fax: 86-27-5980-5118

THE-HI

Tel: 86-592-238-8138
Fax: 86-592-238-8130
J:P _ 2

Tel: 86-29-8833-7252
Fax: 86-29-8833-7256

TH - e

Tel: 86-756-321-0040
Fax: 86-756-321-0049
SEMIX - Fifk

Tel: 886-7-536-4818
Fax: 886-7-536-4803
WM - &k

Tel: 886-2-2500-6610
Fax: 886-2-2508-0102
EEMX - Frir

Tel: 886-3-572-9526
Fax: 886-3-572-6459

Tel: 61-2-9868-6733
Fax: 61-2-9868-6755
E1J¥ India - Bangalore
Tel: 91-80-4182-8400
Fax: 91-80-4182-8422

Bl India - New Delhi
Tel: 91-11-4160-8631

Fax: 91-11-4160-8632

ENE India - Pune
Tel: 91-20-2566-1512
Fax: 91-20-2566-1513

H7s Japan - Yokohama
Tel: 81-45-471- 6166
Fax: 81-45-471-6122

#iE Korea - Daegu
Tel: 82-53-744-4301
Fax: 82-53-744-4302

#[H Korea - Seoul
Tel: 82-2-554-7200

Fax: 82-2-558-5932 &,
82-2-558-5934

kP Malaysia - Kuala
Lumpur

Tel: 60-3-6201-9857

Fax: 60-3-6201-9859

L3R PEIE Malaysia - Penang
Tel: 60-4-227-8870
Fax: 60-4-227-4068

JEf2 52 Philippines - Manila
Tel: 63-2-634-9065

Fax: 63-2-634-9069

¥k Singapore

Tel: 65-6334-8870

Fax: 65-6334-8850

Zx [ Thailand - Bangkok
Tel: 66-2-694-1351
Fax: 66-2-694-1350

Tel: 43-7242-2244-39
Fax: 43-7242-2244-393
F+% Denmark-Copenhagen
Tel: 45-4450-2828

Fax: 45-4485-2829

¥:H France - Paris

Tel: 33-1-69-53-63-20
Fax: 33-1-69-30-90-79
#£E Germany - Munich
Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
R KH Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781

fi2= Netherlands - Drunen
Tel: 31-416-690399

Fax: 31-416-690340

PHEEF Spain - Madrid

Tel: 34-91-708-08-90

Fax: 34-91-708-08-91

#H UK - Wokingham

Tel: 44-118-921-5869

Fax: 44-118-921-5820

01/02/08

DS51284H_CN f 238 1t

© 2008 Microchip Technology Inc.



	前言
	第1章 编译器概述
	1.1 简介
	1.2 主要内容
	1.3 编译器介绍和文档
	1.4 编译器及其他开发工具
	图1-1： 软件开发工具数据流程图

	1.5 编译器的功能
	1.5.1 ANSI C标准
	1.5.2 优化
	1.5.3 ANSI标准函数库支持
	1.5.4 灵活的存储器模型
	1.5.5 编译器驱动程序


	第2章 16位器件C与ANSI C的差别
	2.1 简介
	2.2 主要内容
	2.3 关键字差别
	2.3.1 指定变量的属性
	2.3.2 指定函数的属性
	2.3.3 内联函数
	2.3.4 指定寄存器中的变量
	2.3.4.1 定义全局寄存器变量
	2.3.4.2 为局部变量指定寄存器

	2.3.5 复数
	2.3.6 双字整型
	2.3.7 用typeof引用类型

	2.4 语句差别
	2.4.1 将标号作为值
	2.4.2 省略操作数的条件表达式
	2.4.3 case范围

	2.5 表达式差别
	2.5.1 二进制常量


	第3章 通过命令行使用编译器
	3.1 简介
	3.2 主要内容
	3.3 概述
	3.4 文件命名约定
	表3-1： 文件名

	3.5 选项
	3.5.1 针对dsPIC DSC器件的选项
	表3-2： 针对dsPIC® DSC器件的选项（续）

	3.5.2 控制输出类型的选项
	表3-3： 输出类型控制选项

	3.5.3 控制C语言的选项
	表3-4： C语言控制选项

	3.5.4 警告与错误控制选项
	表 3-5： -WALL隐含的警告 /错误选项
	表 3-6： -WALL不隐含的警告 /错误选项

	3.5.5 调试选项
	表3-7： 调试选项

	3.5.6 控制优化的选项
	表3-8： 一般优化选项（续）
	表3-9： 特定的优化选项（续）
	表3-10： 独立于机器的优化选项（续）

	3.5.7 控制预处理器的选项
	表3-11： 预处理器选项（续）

	3.5.8 汇编选项
	表3-12： 汇编选项

	3.5.9 链接选项
	表3-13： 链接选项

	3.5.10 目录搜索选项
	表3-14： 目录搜索选项

	3.5.11 代码生成约定选项
	表3-15： 代码生成约定选项（续）


	3.6 环境变量
	表3-16： 与编译器有关的环境变量

	3.7 预定义宏名
	3.8 通过命令行编译单个文件
	3.9 通过命令行编译多个文件
	3.10 值得注意的符号

	第4章 运行时环境
	4.1 简介
	4.2 主要内容
	4.3 地址空间
	4.4 启动和初始化
	4.5 存储空间
	4.6 存储模型
	表4-1： 存储模型命令行选项
	4.6.1 Near数据和Far数据
	4.6.2 Near代码和Far代码

	4.7 定位代码和数据
	4.8 软件堆栈
	4.9 C堆栈使用
	图4-1： 堆栈指针和帧指针
	图4-2： CALL或RCALL
	图4-3： 被调用函数的空间分配
	图4-4： 将被调用函数保存的寄存器压入堆栈

	4.10 C堆使用
	4.11 函数调用约定
	表4-2： 需要的寄存器
	4.11.1 函数参数
	例4-1： 函数调用模型
	例4-2： 函数调用模型，传递结构
	例4-3： 函数调用模型，基于堆栈的参数

	4.11.2 返回值
	4.11.3 调用函数时保存寄存器

	4.12 寄存器约定
	表4-3： 寄存器约定

	4.13 位反转寻址和模寻址
	4.14 程序空间可视性（PSV）的使用
	4.14.1 Boot和Secure常量
	4.14.2 以字符串常量作为参数
	4.14.3 安全闪存中const限定的变量
	4.14.4 对象兼容性模型


	第5章 数据类型
	5.1 简介
	5.2 主要内容
	5.3 数据表示
	5.4 整型
	表5-1： 整型数据类型

	5.5 浮点型
	表5-2： 浮点型数据类型

	5.6 指针

	第6章 附加的C指针类型
	6.1 简介
	6.2 受管PSV指针
	6.3 PMP指针
	6.4 外部指针

	第7章 器件支持文件
	7.1 简介
	7.2 主要内容
	7.3 处理器头文件
	7.4 寄存器定义文件
	7.5 使用特殊功能寄存器
	例7-1： 实时时钟示例代码

	7.6 使用宏
	7.6.1 配置位设置宏
	7.6.2 行内汇编使用的宏
	7.6.3 数据存储器分配宏
	7.6.4 ISR声明宏

	7.7 从C代码访问EEDATA――仅适用于dsPIC30F DSC
	7.7.1 通过PSV访问EEDATA
	例7-2： 通过PSV访问EEDATA

	7.7.2 使用TBLRDx指令访问EEDATA
	例7-3： 通过表读访问EEDATA

	7.7.3 其他信息来源


	第8章 中断
	8.1 简介
	8.2 主要内容
	8.3 编写中断服务程序
	8.3.1 编写中断服务程序的要领
	8.3.2 编写中断服务程序的语法
	8.3.3 为中断服务程序编写代码
	8.3.4 使用宏声明简单的中断服务程序

	8.4 写中断向量
	表8-1： 中断向量――dsPIC30F DSC（非SMPS）
	表8-2： 中断向量――dsPIC30F DSC（SMPS）
	表8-3： 中断向量――PIC24F MCU
	表8-4： 中断向量――dsPIC33F DSC/PIC24H MCU

	8.5 中断服务程序现场保护
	8.6 中断响应延时
	8.7 中断嵌套
	8.8 允许/禁止中断
	8.9 中断服务程序和主程序代码共用存储空间
	8.9.1 开发注意要点
	例8-1： bar与baz必须匹配
	例8-2： foo、bar和baz的类型
	例8-3： 位域
	例8-4： 将存储值暂存在寄存器中

	8.9.2 开发方案
	8.9.3 应用示例

	8.10 中断服务程序中PSV的使用

	第9章 汇编语言和C模块混合编程
	9.1 简介
	9.2 主要内容
	9.3 在汇编语言中使用C变量和C函数
	例9-1： C和汇编混合编程
	例9-2： 在C中调用汇编函数

	9.4 使用行内汇编
	表9-1： 编译器支持的约束字母
	表9-2： 编译器支持的约束修饰符
	例9-3： 传递C变量
	例9-4： 破坏寄存器
	例9-5： 使用多条汇编指令
	例9-6： 使用“&”来防止破坏输入寄存器
	例9-7： 匹配操作数
	例9-8： 指定操作数
	例9-9： 在asm语句中加入Volatile
	例9-10： 使控制流发生改变
	例9-11： 使用要求的寄存器
	例9-12： 处理长度大于int的值


	附录A 实现定义的操作
	A.1 简介
	A.2 主要内容
	A.3 翻译
	A.4 环境
	A.5 标识符
	A.6 字符
	表A-1： 转义序列字符及其值

	A.7 整型
	表A-2： 整型

	A.8 浮点型
	表A-3： 浮点型

	A.9 数组和指针
	A.10 寄存器
	A.11 结构、联合、枚举和位域
	A.12 限定符
	A.13 声明符
	A.14 语句
	A.15 预处理伪指令
	表A-4： #prama操作

	A.16 库函数
	表 A-5： IS函数检测的字符

	A.17 信号
	表A-6： signal函数

	A.18 流和文件
	A.19 tmpfile
	A.20 errno
	A.21 存储器
	A.22 abort
	A.23 exit
	A.24 getenv
	A.25 系统
	A.26 strerror
	表A-7： 错误消息字符串


	附录B 内建函数
	B.1 简介
	B.2 内建函数列表

	附录C 诊断
	C.1 简介
	C.2 错误
	C.3 警告

	附录D PIC18 MCU与16位器件MPLAB C编译器的差别
	D.1 简介
	D.2 主要内容
	D.3 数据格式
	表D-1： 数据格式中的位数
	表D-2： 浮点型与IEEE-754格式

	D.4 指针
	表D-3： 指针的位数

	D.5 存储类别
	D.6 堆栈使用
	表D-4： 使用的堆栈类型

	D.7 存储限定符
	例D-1： 定义Near变量
	例D-2： 定义Far变量
	例D-3： 生成在程序存储器中的变量

	D.8 预定义宏名
	D.9 整型的提升
	D.10 字符串常量
	D.11 快速操作存储区
	D.12 行内汇编
	D.13 Pragma伪指令
	表D-5： Pragma伪指令与属性
	例D-4： 指定未初始化变量位于数据存储器中的用户段
	例D-5： 将变量Mabonga分配到数据存储器中的地址0x100
	例D-6： 指定将一个变量存放到程序存储器中
	例D-7： 将函数PrintString分配到程序存储器中的地址0x8000
	例D-8： 编译器自动保护和恢复变量var1和var2

	D.14 存储模型
	D.15 调用约定
	D.16 启动代码
	D.17 编译器管理的资源
	D.18 优化
	D.19 目标模块格式
	D.20 实现定义的操作
	D.21 位域

	附录E 不赞成使用的特性
	E.1 简介
	E.2 主要内容
	E.3 预定义常量

	附录F ASCII字符集
	表F-1： ASCII字符集

	附录G GNU自由文档许可证
	G.1 前言
	G.2 适用性和定义
	G.3 逐字复制
	G.4 大量复制
	G.5 修改
	G.6 合并文档
	G.7 文档的合集
	G.8 独立作品的聚合体
	G.9 翻译
	G.10 终止
	G.11 本许可证的未来修订版本

	术语表
	索引
	全球销售及服务网点

