int arrayl[CONSTANT1] __ attribute_ ((__space__(xmemory), _aligned_ (32)));
[* array with dsPIC30F attributes */

int array5[CONSTANTZ2]; /* simple array */
int variablel _ attribute_ ((__space__(xmemory)));

/* variable with attributes */
int variable3; /* simple variable */

int main ( void ) /* start of main application code */

{

/* Application code goes here */

}

void __ attribute_ ((__interrupt__(__save__(variablel,variable2)))) INTOInterrupt(void)
/* interrupt routine code */

{

/* Interrupt Service Routine code goes here */

}

/* Define constants here */
#define CONSTANT1 10
#define CONSTANT?2 20

/* Define macros to simplify attribute declarations */
#define ModBuf_X(k) __attribute_ ((__space__(xmemory), _aligned__(k)))
#define ModBuf_Y(k) __ attribute_ ((__space__ (ymemory), _ aligned__(k)))

[FEFFxFFAIIRx%E START OF GLOBAL DEFINITIONS **** k]

/* Define arrays: array1[], array2[], etc. */

/* with attributes, as given below */

/* either using the entire attribute */

int arrayl[CONSTANT1] _ attribute ((__space__(xmemory), _aligned_ (32)));
int array2[CONSTANT1] _ attribute_ ((__space__(ymemory), _aligned__ (32)));
/* or using macros defined above */

int array3[CONSTANT1] ModBuf_X(32);

int array4[CONSTANT1] ModBuf_Y(32);

/* Define arrays without attributes */

int array5[CONSTANTZ2]; /* array5 is NOT an aligned buffer */

/* Define global variables with attributes */

int variablel _ attribute_ ((__space__(xmemory)));

int variable2 __ attribute_ ((__space__(ymemory)));



/* Define global variables without attributes */

int variable3;

[FFRFxxFFASIxxxE END OF GLOBAL DEFINITIONS **#* x|
[FFFxxFHAAIIIE START OF MAIN FUNCTIQN **ssdrssdkkr/
int main ( void )

{

/* Code goes here */

}

[F***** START OF INTERRUPT SERVICE ROUTINES ******##*]
/* Replace the interrupt function names with the */

/* appropriate names depending on interrupt source. */

/* The names of various interrupt functions for */

/* each device are defined in the linker script. */

/* Interrupt Service Routine 1 */

/* No fast context save, and no variables stacked */

void __ attribute_ ((__interrupt_)) _ADClInterrupt(void)

{

/* Interrupt Service Routine code goes here */

}

/* Interrupt Service Routine 2 */

/* Fast context save (using push.s and pop.s) */

void __ attribute_ ((__interrupt_, shadow_ )) Tlinterrupt(void)
{

/* Interrupt Service Routine code goes here */

}

/* Interrupt Service Routine 3: INTOInterrupt */

/* Save and restore variables varl, var2, etc. */

void __ attribute_ ((__interrupt__(__save__(variablel,variable2)))) INTOInterrupt(void)
{

/* Interrupt Service Routine code goes here */

¥
[rrxxxxxsk END OF INTERRUPT SERVICE ROUTINES ******x*/

N PR

__ builtin_divsd

iR :  ZEREOHE num /den R, 1R den 0, NIHIHCHERAE . K
BSHOEATT T, KBRS REEAT IR, 1T mn

-Weconversions ] FISRA &AM 5 4

PREURAY:  int_ builtin_divsd(const long num, const int den);



__builtin_divud

R :  ZEREOHE num /den R, 1R den 0, NIHIHCHERAE . K
BSHOE AT T, KBS RER LT TR ar 4T

-Weconversions ] FISkA Il &AM 5 4

PREUREAY:  unsigned int __ builtin_divud(const unsigned

long num, const unsigned int den);

__builtin_mulss

R AZRECTE IR pOx pl. MESHUE AT TR, KBS REHTT
SRKEA, AT -Weonversions T I SRAG I B AN A5 B e
PREUREA:  signed long _ builtin_mulss(const signed int pO,

const signed int p1);

__builtin_mulsu

R ZRECTERM pOxpl . RBSHRRESFSEY, RS RES
e KA, 447k T5-Weonversions T i SR AG I 2% M 7455 54

o ZRBCCFF RS TR, SR ERES pl FSLE S LA

B

PREURE .  signed long _ builtin_mulsu(const signed int pO,

const unsigned int p1);

__builtin_mulus

R ZRECTER pOxpl . RBSHRBESFSEY, RBNSRES
R KR, 4y AT TH-Weonversions 1] FH SRRl 25 41 () 7455

o BRI S T B

PREURE A signed long _ builtin_mulus(const unsigned int pO,

const signed int p1);

__builtin_muluu

R ZRECTERM pOxpl o RBSER LA THEY, RBHE e R
SRKEA, AT -Weonversions T I SRAG I B AN AT 5 B e

ZBRBOCC AR FU, AR IR pl MSZED Sk,

PREUREAY:  unsigned long _ builtin_muluu(const unsigned int pO,

const unsigned int p1);



__builtin_tblpage

R ZRECR B E NS E G € I RIE TS . S5 p LAUE EE 85
2. PSV BT AT A7 2 (A AR R ks B0, = A E iR S
HFEGRIERIM. "2 (MPLAB® C30 C 4wk asH S iam) il

space J&ME.

BBURE M. unsigned int __ builtin_tblpage(const void *p);

__builtin_tbloffset

TR AZERECR AR N S E RN R R T RS R . S8 p LA
EE #¥E75[E]. PSV BURHAT FA0 25 [A] 0 R ks 50, 24
HRE B SRR . 7S5 (MPLAB® C30 C #wikas H /455

() space J@1E .

PREUREA:  unsigned int __ builtin_tbloffset(const void *p);

__builtin_psvpage

TR AZRECR AR N S S E IR R PSV T . 2 p WAZiE EE
Bl 2|, PSV BRI PAT A7 ) b o0 R stk s 500, S AR R
HEI SR E R T2 (MPLAB® C30 C 428 F i)

i space J&1E.

PREUFEA:  unsigned int __ builtin_psvpage(const void *p);

__builtin_psvoffset

TR AZERECR AR S S E IR R PSV TR . S8 p AT
se EE HEF . PSV ERATHAT A 2 [ 0 G ity ks A5 00, <
AR B I BRI R T2 (MPLAB® C30 C % i a3 11/ 1

) H i space J@E.

PREUREAY:  unsigned int __ builtin_psvoffset(const void *p);

__builtin_return_address

FIR PR HCR [ 4 AT RR B S — AN R B R B k. T2
level , {H O F=AE4RTREAREIAE, (1 P24 247 B 50 B8
IR B hE, A, 2 level MM ETHIHERIREERS, iR E 0. K
I, XA R EL A — AN E 0 S

PREUEM:  int_ builtin_return_address (const int level);



1T A5

APFIER

i asm(“assembly  text”);

2R asm(“template”:  “format”(varible),... : “format”(variable),... : “clobbers”);
int my_data[256] _attribute_((space(xmemory)));

int more_data[1024] _attribute_((space(dma)));

_attribute ((space(area)));

Hrh area N:

data — R = A
auto_psv FH 4 15 B PSV
psv B PSR PSV
dma DMA il 2 [A]

ymemory  HIEFAETME (YY)
xmemory  FIEFEMEZEME (XO

eedata EEDATA 742 [H]
prog EFINF
BHE i

B BEAERALE: near HiE
MG IR & near ¥
wE: H 3 PSV

8 BRI MU AR Y



HEREk

aligned(); ~ recerse();  near; far;

address(); persistent;  section;

noload

BT ] Nz AR B A A], (EAR AR EREAMIME . X— BT
THRIHEBITRERERANFMS (WM ERT EEPROM) KN HE
FF&A M. inttablel[50] _ attribute_ ((noload)) = {0};

persistent

JBYETR AL B SN R B AN AR EIEE . B persistent EEH]
B W] A TS B AR IR FE BHIRESE R

int last_mode __ attribute__ ((persistent));

MBS EF 3PSV WHERABR

XFHAFEER PSV, RHEEBEEFNF:

_attribute space(psv)

H3) PSV X ., KEIERBEFNF R 32K PSV T
_attribute_  space(auto_psv) E#E const

Mgk EHEE PSV, MEBIBEIREFF N, XRFZ A 32K PSV I :
_attribute_ space(psv) BE space(prog)

~Fl:  psv_ int  data[256] _attribtue_((space(psv)));
_psv_ R ABEEE PSV W

_prog_  MZRETUEE PSV W



eali

N W AR SR 4 B ARG

NTH SRR A B T RR A isr0 Dy TR SRR

void __ attribute_ ((__interrupt_)) isrO(void);

MR A LLE H, IR I S8, AR B R R, JWikas R iR
PHTH TAEFAFAS, LLA status Zif7 ds MU T 3T A7 48 . HA AR B A 2
interrupt JEBTEMIZEL, T DAORIIX LA . iGN, BRI B AR K S AR
varl Flvar2, AfH FifJE A

void __ attribute_ ((__interrupt__ (__save_ _(varl,var2)))) isrO(void);

9T SR G VA FHPRE I /4 (i push.s 1 pop.s 54, 485E KAL)
shadow JE (SR 2.3.2 15 “Fa@ BB IE" . Filt:

void __ attribute_ ((__interrupt__, _ shadow_ )) isrO(void);

158 P 2% 75 B R B B o TR S5 AR P

AR — A rh b IR S5 AL PP AN 7 22 interrupt JRAVERAT AT AT 16 2 H, AT A R B TRV
FEST RS B B Sk S o T TN T -

#define ISR __ attribute__ ((interrupt))

#define ISRFAST __ attribute__ ((interrupt, shadow))
filtn, 7 timerO  H M7 ) T IR 55 A2 -
#include <p30fxxxx.h>

void ISR _INTOInterrupt(void);

FAPL I3 AR 4 75 B SPIL v W f v i A 45 R«
#include <p30fxxxx.h>

void _ISRFAST _SPIlInterrupt(void);

2RI i

DISICNT = Ox3FFF; /* disable interrupts */
/* ... protected C code ... */
DISICNT = 0x0000; /* enable interrupts */

Disable interrupts while the KEY sequence is written
PUSH SR
MOV #0x00EO0,W0
IOR SR

Re-enable interrupts
POP SR

unsigned intipl= SRbits.IPL;
SRbits.IPL = 7;
/*  Protected code here */
SRbits.IPL=ipl;



Use volatile keyword for shared variables
int volatile gnTicks = 0;
void _attribute_((_interrrupt ))  _T2Interrupt(void){
gnTicks++;
IFSObits. T2IF =0;
}

C ML & RmIE

/*

** file: exl.c

*/

extern unsigned int asmVariable;

extern void asmFunction(void);

unsigned int cVariable;

void foo(void)

{

asmFunction();

asmVariable = 0x1234;

}

SCAF ex2.s w8 SUTRERE N AR T 75 L% If) asmFunction 1 asmVariable. 14
SO T WA A C el foo, DAV IR C g X HAE E cVariable.

: file: ex2.s

text

.global _asmFunction
_asmFunction;

mov #0,w0

mov wO0,_cVariable
return

.global _begin
_main:

call _foo

return

bss

.global _asmVariable
.align 2
_asmVariable: .space 2
.end



Calling Asm from C

Extern void write_to_EEdata(int EEpace, int EEaddr, int value);
int_EEDATA(2) config_bits[16];
void main(void){
write_to_EEdata(OxFF,&config_bits[4],32);
}
.global _write_to_EEdata
_write_to_EEdata:

Mov wo ,  TBLPAG ; EEPAGE
Tblwtl w2 , [wi] : EEdata<-value
Mov #0x4004 , w0 ;

Mov w0 , NVMCON :

Push SR

Mov #0x00EO , w0

lor SR

Mov #0x55 w0

Mov wO , NVMKEY

Mov #OXAA w0

Mov wo , NVMKEY

Best NVMCON, #WR

Pop SR

Return

Accessing C variables

Unsigned int divf(unsigned int num, unsigned int den){
Register unsigned int quo asm(“w0”);
Register unsigned int Wn asm(“w2”")=den;

Asm (“repeat #177);

Asm(“drivf  %[Wm], %[Wn]” :
“=r”  (quo):
[Wm] ”r" (num), [Wn] “r* (Wn):
wi”)

Return(quo);



