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1. THREERAIR

1.1 faf

C 4ias (kf32-gee) X C 1A FHBRSCIFEATH ¥ ILGa (kf32-as) XL
i 1B 5 SO TI s BERERS (k£32-1d) X H AR SO B2 SO AT et
B WAE e1f SCMF2E, AT IEIR A B HEX S0 . kf32-objcopy SEIMFER H bR
F hex. bin B s19 #RAFNFEHH o kF32-0b jdump SEHUREF (1S IC G 1st SCAF
ff, FHRMESEEE DY R RICR A EBRACE . (230 PR (UE & ChipON
LR ST hE e

1.2 A 25E
KF32 % % T B4R S0 RSO B 4 -

*2-1 M4
iNEE 5E
*.c C il 5 P s
*.asm 19w 5 IR A
*.h Cit s kTt
*.inc T S 30
* i AL AR C Pt
*.s C P PRAE B G SCAE
*.0 EEi
*. elf ELF X (AJPAT TR
* . map MAP 1,
*,1st Objdump T EIET elf ST H I I 2 S
* . hex Objcopy LHIT elf JCfH4th Intel HEX FEH XAt
*.519 Objcopy T HIET elf U5 EEFE D itk 2URE S
*.bin Objcopy T HIETF elf CfF4Hh kil Fe 7 SC1F-
*.cpp|*.C | CH++IBZ VR A
HAth SR T RSO, a0 CH+3k30HF BEEAR A 1d S0, i mk
1 makefile %5,

1.3 H s i
1.3.1 =4 F

KF32 g s UL/ 720 A AR B - B AU T A 7 B Ik st bk
Wltn, 32 fi%E 0x12345678 fEHiLE 0x10000000 AL TF4E, %40 F A& A7

fi :
| Hiik | ©x10000000 | 0x10000001 | Ox10000002 | ©x10000003 |
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Ml | Ox78 | Ox56 | Ox34 ox12 |

1.3.2 BRIKA G5{EE
KF32 2w Peas b A E -
F2-2 M

T
=)
Bk
H

=

Bt e | | RAME I ON]
signed char 8 1 -128 127
char,unsigned char 8 1 0 255
short,signed short 16 2 -32768 32767
unsigned short 16 2 0 65535
int,signed int 32 4 =231 231-1
unsigned int 32 4 0 232-1
long,signed long 32 4 -231 231-1
unsigned long 32 4 0 232-1
long long,signed long long | 64 8 -283 283-1
unsigned long long 64 8 %) 264-1

1.3.3 BINFY char BERIF S S

BRINTEIL T, ANHHABREN char 8RB KF32 gnikat & N R 518
[FIE, AU A 44715300 - fsigned- char BERINK R B N E TS,
-funsigned-char KEBRINKR T B AL T,
134 BRAEBEKE

KF32 4w i%25{% FH IEEE-754 1% A% .
*2-3  VREEA

Bt fir o
float 32 4
double 64 8
long double 64 8

1.3.5 #EREEKE
KF32 gwifas hia s KB 32 4
1.4 Jg¥
I E Y R R B R B = S R R . %N
__attribute_ ((attribute-list)) HIZRFZANEM, B ZEIAH “, 7.
W Rz B B AR A 2R BEREZ B
1.4.1 Interrupt ¥R
FAAE Hh W7 A 3RS e 1) R B0 A e S AR A AR . s A
__attribute_ ((interrupt) )EUHekEL, 3% ek £ R4 g B 25 00 O H T ek 2
AEFR . VEREZ LA AR PEAE o XS R BT [l RN T ek AR, O A 2 s B 1 .
1.4.2 section (“name”) #&5ERRIB
B R AR BTN “name”$8 & I B
#l4n, void  attribute ((section(“.new sect1”))) foo()
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{return;}

PREL foo BB . new_sectl B,

unsigned int var _ attribute_ ((section(“.new_sect2”)))

g var BN .new_sect2 Bl

M % &M )5 -ffunction-sections. -fdata-sections @2 4TI}
ZJEMEE X RS AR

LB E SN L text(flash Z¥[H]) | .data(RAMZE[H]) | .bss (RAM ZE ] ) o
[ N AR 40 7 B 2 (R AT 7 1 FH o 1% Flash 28 [A], Je /7l text BL vector
A AR, BRI R REE AR B R B B . text; PRBEAFICE
mJEVEN . rdata(readonly flash ZF[H)#1.rodata(readonly flash =#¥[H])
RAGEE; THIBHE ram MAIG A EIRMESE B £15%F ram 2508, %1 ram
PR IAE TN € . indata BL 44, 8 MWL . data Be 4, 8 UVt
(144 COMMON EX bss Bt44, RAM (175 [B] BRIN 5L 115t
J¥: .indata .date .bss .comm, |4 %¥[E N HER AT
1.4.3 packed X}7%

B %8 M 038 B Bl A 1 i 01K B Bl ge i /DA SRE - BRI, A 97 B
S ECAFAI X SFIE A 2SR . 5 aligned JEBMEBES{E I, packed LA T
WEATL BRI PRE,  BE R T8N 1728 B a5 /0 il 3 19 2R 2 BT B A B ER A 5%
.
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T BRI A, B A Tz e s, (R giih, Bea i, )
AN AT -
Ul struct namel{
char orderil;
struct name2{
char order2;
} __attribute_ ((packed)) names;
} __attribute  ((packed)) name ; //ILorder2 fiiZHihl /L 4.
T S 3 N [ B 2R TR B Ao TR R RS A %o 55 M 1 SR AT Bl 2K A
PIEEE . WESE char 28 HEA IS int BURFREH A
1.4.4 EREH
TERBREXR
aligned(alignment) & SCEUHEHuhEXT 550 &
unused & X SHCARAEH AL TE S
used  HMEHRRARMEA, WX HFETHPE
packed —iEF A MABIRS, WIFA N B ELS LR .
section("section—name")
BRI R
section("section—name")
interrupt & %R A T Wik 5% oR L
noinline G| RECANEL, & XH) inline JERIA H9m PR 230 E & 7 N Bk
always inline 5| R %N Ex
weak HE SR TR A, R RIASER R I OC R AT IR BE i ek A (B AR 0
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alias ("fun—name") PRECNIN 4, AISEILAR E I SRR BRI R 5L

unused Aff ARG H A R

optimize ("-0x”) x:0 1 2 3 s, FREREHE &M TN EYL

1.5 w2175
1.5.1 HEFETE

A A AT BIZ /T, et BB R,
FEAT AT MRS A 2 ININGw 1 A 2 BB AR B (LU IDE BOA A H RN

(DE
PATH=XXXX ; %PATH%

TEMT2AT FEINWT R iy 2 9% ] DOS B2 Z 4555 “MS-DOS style path

detected” :
set CYGWIN=nodosfilewarning

ChipON IDE ¥ 5i HEh&EMK / A BENACE, ar AT L EAEH

TR SR
1.5.2 g &ATIRIR

KF32 % i T HBESR AL 1V 24l g . BEREA0IE T,

5

4

S P NANE B

R 2-4 CYniasH ] an 4TI

e i B
-00 AME AR A 1E
-02 VAR LGN
-Os T e 2 [ AR A G 136
-1 dir TN S R A
-o file A i SO File
-gstabs+ | -gdwarf-4 124 AR S 5% g I
-C ik, 9%, (HAEEHE
-save-temps PR B A ) SCA

-Wno-packed-bitfield-compat

AL AT I, packed JE T

-funsigned-char

WHE char BB 528

-fsigned-char

WHE char BB E 5280

-funsigned-bitfields

BB IR T IRAY

-fsigned-bitfields

BB ART T RA

-ffunction-sections

PR N section

-fdata-sections

4 JR A AT A section

-Wa,<options>

P I8 5 Sy i & 2oL i

-Wl,<options>

1812 5 7y B ) il 2 4R HE e A

R LGmEH AT IR

ik it B
-1 dir W0 ST R AR
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o file | A fFile |
X OBEEAR T H AT IR
[ike i B
-L dir W0 S R A
-| libname B PR S
-T file AR RE A
--gc-sections W& T3 B (section)
-o file A2 B O File
-Map file A i map SCPF
—=start-group archives IR AR R BN R, %S HCS A
~—end-group VERA— M EA R L 2 R 2

—fAEOL T, ATREBSUEYE, ChipON IDE L 1 HHLNTE S8, HECE WiEk
JE ORI G R4, 2 S ERE R, M AR SRR T

2 iEE 5ERY

2.1 faf

W2 MOTERIE, TTEA PRI RS DR .

KF32 THEEMT C i 30 1ib FH3EH, v LB KF32 558
AR X L B B NIRRT R . R T VR 43 A TR BE R UG NI - Imath
-lio -1lstring -1stdlib -lctype -lcrtvil(2|3...)FE X, EfA#S
PIWAZEE libertvx. a IEFE 2L ide 5T F AL E L &=
-1${CHIP_KERNEL_LIB}J&5R, mliEd M E H % T makefile AL,

2.2 SEUE X HIBR ] <LIMITS.H>
JSCHE 1imits.h P A T e, X g ST R B ME R R

.
% (=l iR
MB_LEN MAX 1| 27 PRI R T T
CHAR BIT 8 | char ZRAIN7 %L
SCHAR MIN ~128 | signed char B/ ME
SCHAR MAX 127 | signed char B H KME
UCHAR MAX 255 | unsigned char M KME
CHAR _MIN BN N0, WRIgE | char B /IME
—fsigned—char &N A
-128.
CHAR MAX BRINR 255, WIRFEE | char B &HKIE
—fsigned—char &I A
127,
SHRT MIN -32768 | short int BYf¥jHR/ME
S £ T - 10/47 - ChipON
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SHRT MAX 32767 | short int ¥ KAE

USHRT MAX 65535 | unsgined short int BYHHE
KA

INT MAX 2147483647 | int H ¥R /IME

INT MIN -2147483648 | int B H KMH

UINT MAX 4294967295 | unsgined int B[ KAE

LONG MAX 2147483647 | long B4 [ & /ME.

LONG MIN ~2147483648 | long B! [ & KAE

ULONG_MAX 4294967295 | unsgined long B! Kfl

LLONG MAX 9223372036854775807 | long long B!/ IMHE

LLONG_MIN -9223372036854775808 | long long B! K{E

ULLONG MAX 18446744073709551615 | unsgined long long B f¥) i
KAE

2.3 C #pifEfE

KF32 9tk T HEESCILE > C Wi, BIGFRAEIE. TR 3RIE. B
JARRLH & RS E o F P AT I g 12 T B Sk SO B A% v R AH B Sk ST Ak
TEE.

2.3.1 Stdio # Firth 2 e %
#include “stdio.h”
char getchar (void)

0 JHE T USobR 25 1)k Rl s At
void puts(const char *str)

B0 R R s, BEINATRE \n” faih
void putchar(int c)

10 45t pR £
char fgetchar (STREAM s*stream)

i € 5 TR T Sobs 25 1 3R Bl e ot
void fputs(const char *str, STREAM #*stream)

i€ 5 T4 B A L ek
void fputchar (int c, STREAM *stream)

FRE 5 L7454 H R 3
int printf (const char *fmt, ...)

H 0 (AT AR SR A% AR ET BN tH 77
int fprintf (STREAM *stream, const char *fmt, ...)

i € 5 T AT A8 Z 300 ks AGET B s 7 v
int sprintf (char *ebuf, const char *fmt, ...)

TR T G A7 X W] e S5 A% AL BE R A T

F 8 ESHCN: USARTO STREAM ~ USART7 STREAM, AdiFH /~14nT
"WAff%s:%d\r\n",__FUNCTION__, LINE );
"V Af%s:%d\r\n", FUNCTION , LINE );

print£ (
fprintf (USART O_S TREAM,

o 1% e, T - 11/47 - ChipON
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sprintf (USART Array Tansmit,"F:%s:%d\r\n",_FUNCTION _, LINE );

printf ( "abcdefghijklmnopgrst1234567890\r\nC1CC\r") ;

fprintf (USARTO STREAM,
"abcdefghijklmnopgrst1234567890\r\nC1CC\r\n") ;

puts ("ABBB\t\r\n") ;

fputs ("ABBB\t\r\n", USARTO_STREAM) ;

putchar ('A') ;
fputchar ('\n', USARTO_STREAM) ;

Receive=getchar () ;
Receive=fgetchar (USARTO0 STREAM) ;

2.3.2 Math %2418 5 sR L
#include “math.h”

Lup

float sinf ( float );
double sin ( double );

float expf ( float );

float sqrtf ( float )

float powf ( float, float );
float fabsf ( float );

float jof ( float );

2.3.3 String 745 = AL PR EE R B

#include “string.h”

extern int ffs (int);
REE—AN bit AL BAZ 1 bit £
extern int ffsl (long) ;
WM bit fLEAL 1 bit fir
extern int ffsll (long long);

REIE—ANbit A BAZ 1 bit £
extern void *  memchr (const void *, int, size t);

A TR KERBREERE M TAF . ARNRE DL 7R AR IR T R
extern int memcmp (const void *, const void %, size t);:
KNG HUR SR E 75877 82 AR . A R 1A 0.

extern void * memcpy (void *, const void *, size t);:
PR E PR KRR /T R

extern void * memmove (void *, const void %, size t):
BRI SYR7AF R 4546 T8 AT RO AT Fe A% A PR 2 H AR X 5

extern void *  memset (void %, int, size t):
i 8 G2 A7 XK IR 2 B

extern int strcasecmp (const char *, const char *);
G KRANGHI TR R, — R ) 0. 5 M R/ NG ZE{H

extern char *  strcat(char *, const char *);
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TR AT
extern char *  strchr(const char %, int);

iR B4 52 AT AR I AT R, AT REDY NULL

extern int stremp (const char *, const char *);
KNG RURRIZAF R, MR 0, SR [FIA FE ) Z1E .
extern int strcoll(const char *, const char *):

Al stremp HIR/ING 747 8 LR
extern char *  strcpy(char *, const char *):
TR H P DU -
extern size t  strcspn(const char %, const char *);
FRHBEBRTFTNESRER, REALEITS MEE.
extern size t  strlen(const char *);
SR
extern int strncasecmp (const char *, const char *, size t);
i 8 K JE I Mg KNG R e LR H, A AR IR [R] 0
extern char *  strncat (char *, const char *, size t):
i 8 KIE 7 8 & T s
extern int strnemp (const char *, const char *, size t);
i T K JE RN S U7 e U ICRR H
extern char *  strncpy(char *, const char *, size t);
T K I 77 e U 4% DLRR .
extern char *  strpbrk(const char *, const char *);
R SR FFAE, REEGAE, SR [F NULL.
extern char *  strrchr(const char *, int):
TR R E T IR R RO S R/ 8, AR NULL.
extern size t  strspn(const char *, const char *);
TR AR T AFILER A, R EMREE A E .
extern char *  strstr(const char *, const char *):
RGOS FREFI, IR BTG-S 5578, 5 05R B NULL.
extern char *  strtok(char *, const char *);
IR L
extern size t  strxfrm(char *, const char *, size t):
R P N/ sh B B AR AT R oh, IRk [l B A5 B K
2.3.4 SRR R AL
#include “ctype.h”
int isalpha(int c);
WAL az TR, RREIEE, HUERE O
int isupper (int c);
B ANAZ, RIRFEHE, HNGERE 0
int islower (int c);
N az, RREHE, HNERE 0
int isdigit(int c);
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int

int

int

int

int

int

int

int

int

int

ENO0-"9, ZREIEE, SU&REO

isxdigit(int c¢);

A 16 BRI RG, RIS, HUEE 0. [0-9 AF a-f]
isspace (int c¢);

RN, RIEEE S, FUEE 0. [\t \n \v \E \r \0x7F]
ispunct (int c¢);

e NAEIEEHARER, wm e, { o J%5%]

isalnum(int c);

M EMRETR, ZREAS, HWEE 0. [0-9 A-Z a-—z]
isprint (int c) ;

AT ESR, RREIEE, HUERE 0. [\0x2070x7E]
isgraph(int c);

SRR, RIRE S, AR 0, KBl isprint, FRLEAH.
isentrl(int c¢);

AR, ZREE S, HUHEE 0. [\0x0070x1F] [\0x7F]
isascii(int c¢);

R ascil WEVEE, REF H 5, FUER 0. [\0x00°0x7F]
tolower (int c);

RE RN TH/NG, BE 5. B A-Z R E a—z, HAFRREE SR,
toupper (int c) :

R TR T IRE, BE . B a-z R\ A-Z, HATREOREFE SR .

2.3.5 RGHRAEE R EL

#include “stdint.h”

s SCHONEHE SRR 4, e

typedef signed char int8 t;
typedef unsigned char uint8 t;
typedef short intl6 t;
typedef unsigned short uintl6 t;
typedef int int32 t;
typedef unsigned int uint32 t;
typedef long long intb64 t;

typedef unsigned long long uint64 t;
typedef int intptr t;

typedef unsigned int uintptr t;
typedef unsigned int size t;

tdefine NULL ((void *)0)

typedef unsigned short wchar t;

#include “stdlib.h”
typedef struct {

int quot;
int rem;
;odiv_t;

typedef struct {
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long quot;
long rem;
} 1div_t:
typedef struct {
long long quot;
long long rem;
} 11div_t;
int abs (int i); long labs ( long )
IR [m] 48 0 {E
double atof (char * s);
double BFRF R ALIAEIL IR . SCHFFF T, /ML REATTEGL E.
int atoi( const char * str );
int B ERALIAHIE R .
long atol ( const char * str );
long B FFF B AL IAAEHIE Ji o
long long atoll( const char * str );
longlong Y4 HR AR IR AHIL o
void Exit(int status); void exit(int status);
0 JEAR A R
div t div( int numer, int denom ) ;
ldiv t 1div(long numer, long denom)
11div t 11div(long long numer, long long denom) :
THE R AREL
void ftoa (float value, char *str, unsigned char prec)
T RO TR
void uitoa (unsigned int value, char *str, unsigned char radix);
void itoa (int value, char *str, unsigned char radix);
void ultoa(unsigned long value, char* str, unsigned char radix);
void 1toa(long value, char* str, unsigned char radix);
BN BIRER R 745 H . Radix=2, 8, 10, 16
void gsort ( void *base, size t np, size t sizep, int (kcmp) (const void *, const void
%) ) ;
PO T R A SEIU BE I HE T
double strtod(const char *st, char #*kendptr)
float strtof(const char *st, char s*endptr);
BT B O AL 1B BIAEVE A A W@ endptr fEH .
long strtol (const char *st, char s*kendptr, int base);
long long strtoll(const char *st, char skendptr, int base);
unsigned long strtoul (const char *st, char skendptr, int base);
unsigned long long strtoull (const char *st, char s**kendptr, int base);
base YT A 0 8L 2 2 36, 7478 B WOV BEHEE . BEIASIEN AT endptr
fEit . B base AR EFAFH MR 0 BRINZ 10 dEH], (F@EBI R TI, 1 0x X
T 16 ZHfil. 0 X T 8 il

int rand( void ) void srand( unsigned int seed )
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void * bsearch( const void *key, const void *base, size t n, size t size
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int (kcmp) ( const void *keyval, const void *datum ) )
XX RAAAT Z o B4R, AR SR AL N EC B R BOHEAT THF AR
#include “time.h”
typedef long time t; /* for representing times in seconds */
typedef long clock t;
struct tm {
int tm sec;
int tm min;
int tm hour;
int tm mday;
int tm mon;
int tm year;
int tm wday;
int tm yday;
int tm isdst;
b
extern unsigned char RtcReadTime (struct tm *timeptr) ;
extern unsigned char RtcWriteTime (struct tm *timeptr);
FEAZAEANE I, B AT S A 38 B0 S I (A 3R IS 5w B3, 4 RTC R H
#tdefine clock() time (NULL) ;
extern time t  time(time t *);
FRELH 00:00:00 Jan 1 1970 J (i a) B4 {1
extern void timeTm(struct tm *);
SREC2 I s ) 2 B (] S5 e A0 R
extern char stime(struct tm * );
extern char stime2(time t *);
BT HUE 2 Bl (8] S5 M R0 SAB W B 1T RGP A
ttdefine difftime(tl, t0) ((long double) ((time t) (t1)-(time t) (t0)))
IR [E] 2 PRI ()R () RS 22, B AD .
extern time t mktime (struct tm *);
LTI ) G5 R B 1 00:00:00 Jan 1 1970 Ji A a) B4 4
extern char * asctime (struct tm *);
extern char * ctime  (time t * )
fRIBIN T Ry “ B A B w2 B 7 i R R I . Horh B EOR
N:
”Sun”, “Mon”, “Tue”, “Wed”, “Thu”, “Fri”, “Sat”.
HERHA
”Jan”, “Feb”, "Mar”, “Apr”, “May”, ” Jun”, “Jul”, “Aug”, “Sep”, “0ct”, “Nov”, “Dec”
extern struct tm * localtime(time t *); /% local time */

extern struct tm * gmtime( time t *); /* Universal time */

¥ BT 11 8 L 4 B F ) 5 R Ak B
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extern void gmtimeTM( time t *timep, struct tm *inTmTime ) ;

B 2R I 18] B R 40 RIS [ S5 A PR X R A

#include “malloc.h”

extern void *calloc(size_t /*number*/, size t /*size*/);
I 2N R AN R0 R/ 5 45
extern void *malloc(size_ t /*size*/);
HIR i € o 1 B0 ) 1 A (A
extern void *realloc(void *ptr _par,size t n);
L HI G TR A H AR T R K G
extern void free(void * /*p*/);
FEU FR) 719 5 TR T
Vs VTR A B S 2 P LS, BRI B 256 4. ram HURI%y: SRV (5 ram BED 4
JRANIEAL HE%E W (heap) A1 (stack), HEHUHEERIA T BEASRZ I, RIA S Al Mk R 3404 .

2.4 7 RFERE 64 LB E U R AL

7 ERFE RAE R . XNORE V7 PR AR J 64 A B AR B I8 N — R 51 R E
o XSSP C B S ke dn iR A A AR, DU BISEBUMIN Thae, F K
e Forp R pi kg xUR A TEEE754 AnitE. kI ZmEdl g A7y vl FH AR 2, gt
M SEHL I RE -

W CiBE S E X float KAIFHAT AN, S ikds<s 30 5 % 52 s
o M8 I G dn S ARG, AR 2 E A 3 R0 FH R T 1% e 5 R e 3 S
T IEH
2.4.1 F KRB R

1. _ addsf3

TR FORE ROV AU

R float _ addsf3 (float a, float b);

REME: a + b.

2. _ adddf3

FIR . 0K BEVE AU

B# 5 AY: double _ adddf3 (double a, double b);

REME: a + b.

3. _ subsf3

FIR . FRORE ROV AU .

R float _ subsf3 (float a, float b);

J\EEHE_ a - be

4,  subdf3

FIR: OOURS BEVE RO o

B# 5 A: double _ subdf3 (double a, double b);

J\EEHE_ a - b.
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2.4.2 S RRIRRRE

1. mulsf3
IR HUORS RE SR
BREJRM:. float _ mulsf3 (float a, float b);
J\EEHE_ a * b,
2. _ muldf3
IR XOKS BE e
BREUREM:. double _ muldf3 (double a, double b);
REME: a * b
3. _ divsf3
IR HURS RE SRR
BREJRM. float _ divsf3 (float a, float b);
RFEME: a / b.
4, _ divdf3
IR XK BE BRI
BREUREM:. double _ divdf3 (double a, double b);
RFEME: a / b.
243 BRAVURIEE
1. __eqsf2
IR MRV ST LR
PREET . signed int __eqsf2 (float a, float b);
REME: a5 b R 0, A%FRIA 1.
2. __eqdf?2
IR XM EEV ST L
PREJRAL: signed int _ eqdf2 (double a, double b);
REME: a5 b SRR 0, A%FRIA 1.
3. __nesf2
R : RS ETT A EI.
PREET . signed int _ nesf2 (float a, float b);
REME: a5 b MR 0, A%FRIE 1.
4. _nedf2
IR :  XUREEEV S S LU
PREJRAL: signed int _ nedf2 (double a, double b);
REME: a5 b HEERF 0, A%FRIA 1.
5. __lesf2
AR RS EEF SBUNTE T
PREET . signed int _ lesf2 (float a, float b);
REME: a%FT biklEl0, a KT bikE 1, a/M bik[H-1.
6. _ 1tsf2
AR RS EET SBUNTE T
PREET . signed int _ 1tsf2 (float a, float b);
REME: a%F T biklEl0, a KT bikE 1, a/MT bik[H-1.

KF32 &%: CIESHAFM
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7. __ledf2

IR WO LT BN T T AR

PREJRAL: signed int _ ledf2 (double a, double b);
REME: a%FT biklEle, a KT bk 1, a/MT bik[H-1.
8. _ 1tdf2

IR UK BEE RN T HE A

PREJRAL: signed int _ 1tdf2 (double a, double b);
REME: a%FT biklEle, a KT bikE 1, a/M bik[H-1.
9. _ _gesf2

AR BRI SECR TS T L.

PREET . signed int _ gesf2 (float a, float b);
REME: a5 T biklEle0, a KT bikE 1, a/M bik[H-1.
10, __gtsf2

IR RS REE SO T A

PREJET . signed int _ gtsf2 (float a, float b);
REME: a%FT biklEl0, a KT bikE 1, a/MT bik[H-1.
11. __gedf?2

IR :  XUR R SBCR T8 T Lhist.

PREJRAL: signed int _ gedf2 (double a, double b);
REME: a%FT biklEle, a KT bikE 1, a/MT bik[H-1.
12, _ gtdf2

IR UK BEE R EOR T HE A

PREJRAL: signed int _ gtdf2 (double a, double b);
REME: a%FT biklEle, a KT bikE 1, a/M bik[H-1.

2.4.4 F KRR

1. _ truncdfsf2

IR Hed TEEE RUR T SN TEEE BUAS T L
B#EA: float _ truncdfsf2 (double a);

IR EME: 5 0 RS P R

2. __extendsfdf2

IR Hedh TEEE SRS ETF SUECN TEEE UM FETF sl
B# A double _ extendsfdf2 (float a);
IREME: 45 BN P s

3. _ floatunsisf

IR B 32 AT 5B AL Y TEEE FORE BEVY R B
BEEAY: float _ floatunsisf (unsigned int i);
IR A a0 RS P AR

4, floatunsidf

IR e 32 AL 5 BEAL Y TEEE YUK BEVT R B

B# A double _ floatunsidf (unsigned int i);
IREE: 45 BSOS FE T s

5. _ floatundisf

KF32 &%: CIESHAFM
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R : et 64 ALTCAT S BN TEEE HORS BV 4.
PREEMY: float _ floatundisf (unsigned long long i);
IR EME: S 0 RS FE T A

6. _ floatundidf

iR : B4 64 LTS BN TEEE XUR BV 2.
PREURAL: double _ floatundidf (unsigned long long i);
IR EME 34 5 B RURS LV m A

7. __floatsisf

R el 32 ALA TS BN TEEE Ok BV 4.
BRBURA. float _ floatsisf (int i);

IR EME: A S 0 RS FE T A

8. __floatsidf

iR : B4 32 AA 588N TEEE XUR RV 2.
PR A: double  floatsidf (int i);

IR EME 3 5 B RURS LV R A

9. _ floatdisf

R : et 64 ALG AT 5 BN TEEE HORS BV R 4.
PREJRA: float _ floatdisf (long long i);

IR EME: AT 0 RS FE T A

10. _ floatdidf

fiR: B4 64 A A 588N TEEE XUR BV 2.
PREJRAL: double _ floatdidf (long long i);

IR EME 4 5 B RURS LV m A

11, _ fixunssfsi

TR : B TEEE SORG T 80N 32 AL e fF o Y.
BREUERY: unsigned int _ fixunssfsi (float a);
RIEME: H# a1 32 AL TofRF5 3R

12. _ fixunssfdi

TR HH TEEE SRG S 80N 64 AL TCrF oMY,
PREURAL: unsigned long long _ fixunssfdi (float a);
RIEME: #0510 64 AL TCFR5 3R,

13. _ fixunsdfsi

FIR . B TEEE XU FEIFE MECH 32 AL EfF 5 AL,
PREURAL: unsigned int _ fixunsdfsi (double a);
RIEME: a1 32 AL TCRF5 3R

14. _ fixunsdfdi

FIR . B TEEE XU FEIF MECH 64 AT 5 AL,
PREUJRA: unsigned long long _ fixunsdfdi (double a);
RIEME: #5100 64 AL TCFRT5 3R,

15, _ fixsfsi

TR B TEEE SORG I 80N 32 FL A FfF o 5L,
BRBURA: int  fixsfsi (float a);

RIEME: a1 32 A0 F 775 3R
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16, _ fixsfdi
IR Fefft TEEE BUMG REVY BN 64 fr A 1775 84,
PREJER: long long _ fixsfdi (float a);
RIEME: G0 64 A A 75 5 A%.
17. _ fixdfsi
FIR: B TEEE XU TR SO 32 AL A fF 580,
PREURA. int  fixdfsi (double a);
RIEME: G0 32 A 75 5 A %,
18, _ fixdfdi
FIR: B TEEE XU VT SECH 64 (LA TF 580,
PREER. long long _ fixdfdi (double a);
RIEME: G0 64 A A 75 5 A% .

2.4.5 3R 64 (M ERE

1. muldi3

HiR: 64 [ BEAIILIZH .

B# AL long long _ muldi3 (long long a, long long b);

REME: a * b KK 64 fi7.

2. _ divdi3

k. 64 AT SEBMRILEHE .

B# AL long long _ divdi3 (long long a, long long b);

RIEME: a / b.

3. __moddi3

k. 64 MR T REAREE S

B# 5 A long long __moddi3 (long long a, long long b);

REE: a % b

4, udivdi3

HiR: 64 f LT SEBMRILIEHE .

B# 5 A unsigned long long _ udivdi3 (unsigned long long a,
unsigned long long b);

RIEME: a / b.

5. __umoddi3

k. 64 M FF T RAIRELE .

B# A unsigned long long _ umoddi3 (unsigned long long a,
unsigned long long b);

REE: a % b

6. _ cmpdi2

HiR: 64 fiAFT T HEL

B# A signed int __cmpdi2 (long long a,long long b);

REME: a/hTbiklEl e, a%$T bikE 1, a KT bik[H 2,

7 __ucmpdi2

IR 64 N T 5B HEL,

B# A signed int __ucmpdi2 (unsigned long long a,unsigned

KF32 &%: CIESHAFM
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long long b);
REME: a/hTbiklEle, a5 T biklEl 1, a KT bkl 2,

2.5 WS H|FR<STDARG.H>

L stdarg.h SCREHTR AT AR E08 R R E . 3X 0V BR80T A6 VA A L B ) 2
. SHINRPUAEDEE—NMEENSE . TESHHERS (... FBx, YEEL
FEET, T LAFE U ANRAS ] VA_ARGS__ f£3% . D FIFER BT A — va_list
RN R UMRAFIX S K, va_start BEREVHBHU N —NSEFIER, va_arg Fk
ViR, va_end FRZIESEMMER . ~EIWT:

int foo (int a, ...)

{

va_list va;

KF32 &%: CIESHAFM

int i, res;

va_start (va, a);
for (i = 0; i < 4; ++i)
(void) va_arg (va, int);
res = va_arg (va, int);
va_end (va);
return res;
}
int main ()
{
if (foo (5, 4, 3, 2, 1, 9))
return -1;
return 0;

}

H, foo NAIEZEEL, WAASKAE int a2 )5, HIEENIREIE 5 Ml AES L,
an bR el .
2.5.1 va_arg

ik RECHATS .

L. <stdarg.h>

PREJEA. T va_arg(va_list ap, T)

ZH: ap  TREZSHIIRPIEE

T FEHRBSE K

REME: RE T B LRTSH

Y. va_start WJU{E va_arg ZHIHH.
2.5.2 va_end

ik A ap.

kfF: <stdarg.h>

PRE 5 void va_end(va_list ap)

ZH: ap RS EHIER TR
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Y. WA va_end ZJ5, S8R ap BN ITCAN). BRI R —A
va_start ZHl, AMiZHHA va_arg.
2.5.3 va_list
k. KA va_list BEE—MERE, DISIHATEKESHSIEHENSE
L. <stdarg.h>
2.5.4 va_start
ik WESHIRE ap BRI AR KESHYIRFRE - DESH.
kfF: <stdarg.h>
PR .  void va_start(va_list ap, last_arg)

ZH: ap SEIDE R R EEas
last_arg RS (AW SERMNSED 2R E —NMEENSH.
3 TR
3.1 fafr

o T A BE P SR A SR A R AT 5 SEI R AE IR AR RD . 2 AT T, BRI IE
WAHAATIRAEBAT I, RS TR R BRI B S . 2 Pk A A5 PRI, PR SE AT
K7 (5 B I F 2k 22 1E B AT IR .

KF32 S SC3F 2 AW RSN Wi 4, sevr st sa g b b AT o]
IR AL B AR S 2 T

KF32 % ¥4 58 8 SCRHE C B g AURS it AT TR T AL 2

3.2 AL R AL

3.2.1 FETEREIISH RS

Hh T b B R R T SE I DR AR, DA AR R ik BT B, AR R I TR
SN AW ETHPIRES

Wi S T ESE, KF32 fEAEZ)5E % RO R1. R2. R3. R4. R13 (LR) . R[H/Hh
hE CHAET PC ) MR RS AERE (XPSR) JEN M HOE I HERR 2 (A b, Rl
AT EFBNIRAEEAT o 10 HARAE H W AR A 21 1) 2517 28 = 9l G PR AT A ER IR

o
SP+0x20 «—— HPHTAISPAR R B
SP+0x1C xPSR

SP+0x18 PC

SP+0x14 LR

iﬁ;hﬁ:iﬁ SP+0x10 R4

ER | spaoxoc i3

SP+0x08 R2

SP+0x04 R1
v SP+0x00 RO —— PSP [AiX B
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3.2.2 FlAERER

PREUETS interrupt JEMEARIC N T AL BEFE P pR AL

BONT, KF32 Zaikds O Hh b ) 538 4% Jy v W m) 2 il B SCF (vector. ¢ BY
vector.asm) . AJARYE S IFAE OO Ao R B AT 5 N R LA, BB SO R
SRHEE X PR A . R .

T PN DR ECE N “ . long  _T1 exception” , MH it
HEFERN:

void _ attribute__ ((interrupt)) _T1 exception (void)

{

¥

ol P s e A B RGBSR T1 exception BN HE L HREA .

KF32 A 1By Ab 3 bR H000h 08 <5 R H1 R E «

1. IR Al EE 2R A 202 void;

2. MG

3 PR attribute_ ((interrupt) )= H;

PR E R A e B RIS FRL TS vector. ¢ SUIF R

Euﬁﬁﬁlﬂi% K3

5. BEWT DAk W7 4k B AR P 07 ) R0 RT DA HCAth IR 3007 IRl M & /R BN E XA
volatile;

6. IO HERF 25 (RO R1. R2. R3. R4. R13), FFFEHHIR
[a] B P 525

7 AT B TR W 2 ST AZ P W R A, A5 S RS AT A R
3.23 FTHERE

KF32 RAVHZ AW RIS MR, 256 MR IR %S
DL KF32 305 HE 0. BRI LT A5 FH 1w B [ B3R ()2 46 R A T A7 i s 1
0x0000_0000 Hitik ik, M N KT, AbEEES H B0 M AR A N AL BN,
HH T ) B N Bk o B DA A D Ak 28 R 0 bk 00 25w B 1) s 6T I PR b

Hh T ) B B ST AR R A B 2 o TC 2108 R A ik 0x0 &b, Hod g
— TR A A3 T B E ko P P AR R AR A B A R T A3, AT
e b EECE S, AT A WA .

HH T ) B B S AR A R A DL T A A

1. ox0 Huhi-F1 ox4 Hihik i ) EANPTMIBR, RIWIHS SP AN A7 ) & A AT fH B

2. BRI ERERAER MG RTTTE, ATk, U'Jﬂﬁizlliﬁﬁiﬁ)\ﬁljﬂsﬁﬂﬁ
%ﬁ? [ an 2R R A A E e g = N, AN ﬂﬂJBﬂF WA 256 Ml

], A 7S PR kA7 A B ACRE R] ) R ) 46 2 3R Y 1%5’]?\1»&#&1%&

filo ]

e B i) B P B S B O 51 U B«

F P2 A e i 8% 1 AR (T, I EHBEE 0x0000 0064)F1E I #% 5 4=
SR WR(TS, M EHLEE 00000 0074 ), 10 HARH A SR . A P ek
il ELE A “ L long T5 exception” A1 “ . weak

_T5 exception” ZJGHJIATE BMER, Mg WrmsEAniEok,
AASE FH B W ) =

KF32 &%1: CiBESHAFM
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3.2.4 FHEHKNTE
R TR P AR [R] B 7 1) S48 e AR R AR E ] volatile A5 0H, .
volatile int var; {5 KA KB O R AR REE, AT
Rl AR AL T REBRAE S BRI LA

4 RFIRINAERT 4 HIBRAE

A7 A B ) R BAR, BE VU XS SFR JEAT 32 A A, el r i AT .
PN = HATE L REFRHESE.

4.1 faifr
KT C B S RCGE = b o R Th R 2 1742
4.2 WEHRIRE B AT A A

R T AL B AR (1) Sk S — 2B 5 T AE C BL gt 5 A IR IR Th e 2
1745 (Special Function Register, SFR)MIZN S/ RIRZ)E,
AN SFR 8 A s T b 0O AH [R) 4 AR EEAT d 44, W 0SC_CT L ARFRIR G #8451l 77
fEas 1o 7€ LA LASEIL A A4 A2 A5 B, 4_HFCLKCAL o [R]IN) £ %€ Rif RIS I i

é§(§ “_” R
2541, Hihb N 0x40000004 HIRFIETNRE R A7 %% OSC_CTLL, 7E C S A=
AN

union OSC_CTL1 REG{
unsigned int reg;
struct OSC _CTL1 BITS{
unsigned char HFCLKTRIM:5;
unsigned char
unsigned char HFCLKCAL:8;
unsigned char FSCM:1;
unsigned short rsvd2:11;
unsigned char SCLKOE:1;
unsigned char SCLKOUTDIV:3;
}__attribute_ ((packed)) bits;
struct all bit bit;
bi
#define OSC _CTL1 (*((volatile union OSC CTL1 REG *)0x40000004))

KF32 & ARk Th e 27 A s o0 B[l g kb, HOOS A 323 32 bk 28] 15
o], M SFR AR AL SR bk 75 8 . an B AriR, KF32 38 RE—> SFR
How & SUN— DGR (A R), Hor reg 4 32 73RV ), bits AJiIE—4
fi7, bit AV &E—AML.
R D RE 2747 250SC_ CTLLLE V. 2 S SO I A BH AN T -
.EQU 0SC_CTL1, 0x40000004

KF32 &%: CIESHAFM

.EQU _SCLKOUTDIV2, 31
.EQU _SCLKOUTDIV1, 30
.EQU _SCLKOUTDIVe, 29
.EQU _SCLKOE, 28
.EQU _FSCM, 16
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.EQU _HFCLKCAL7, 15
.EQU _HFCLKCALSG, 14
.EQU _HFCLKCAL5, 13
.EQU _HFCLKCAL4, 12
.EQU _HFCLKCAL3, 11
.EQU _HFCLKCAL2, 10
.EQU _HFCLKCAL1, 9

.EQU _HFCLKCAL®, 8
.EQU _HFCLKTRIM4, 4
.EQU _HFCLKTRIM3, 3
.EQU _HFCLKTRIM2, 2
.EQU _HFCLKTRIM1, 1
.EQU _HFCLKTRIMO, 0

FEN AR 8 H SFR I, /& Z404T 2 MR,

1. B 3L

1.1 CMmmﬁﬁﬁf@ﬁ%%Y#,%ﬁm?z
#include <KF32XXXX.h>

1.2 CiEFPHRICHgMEA SFR I, FHELAE C PSR, T
asm(".include \"KF32XXXX.inc\"");

1.3 JEgmIH FEE TG K S
.include "KF32XXXX.inc"

e BHZSL SR R B R R P2 iR BB E AR, A SMGEE 7 R i
ITRFIT RN, DREMZLCH:, BIAMEERA MK 4SS E L, BBEFIINE
PEAsE FA LA -

2. CiIEEHEZEBRAHTERME SFR; LRI HiES bk fbr 5 BBk,
2.1 40, WE SCLK fthu&h 1/32 434
Cif%: 0SC_CTL1.bits. SCLKOUTDIV = 5;
I%: LD R5, #0SC_CTL1
SET [R5], # SCLKOUTDIV@

CLR [R5], # SCLKOUTDIV1
SET [R5], # SCLKOUTDIV2

2.2 b, BEE 0SC_CTL1 % 30 i A 1:
CiEE: 0SC_CTL1.bit. b30 = 1;
I%: LD R5, #0SC_CTL1
SET [R5], #30
2.3 i, ¥ OSC_CTL1 FrEAiE 1, RPZFArasBiItiE.:
Ci&ES: 0SC_CTL1l.reg = Oxffffffff;
I%: LD R5, #0SC_CTL1
MOV RO, #0
NOT RO, RO
ST.w [R5], Re@
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5 ik AFIBITIZIR

KF32 &%: CIESHAFM

5.1 72 21E
#£6-1 FHBAE

ZIAE R AR F % 5 R R P B 75 A
RO gp/tEZhRIAE ANRAF
R1 gpltE SR IAE ANRAF
R2 - R4 gpltt % AMRAE
R5 gp/scratch ANRAF
R6 gplfp RAF
R7-R12 ap TRAE
R13 Irigp/ b% %R 8] Hh ki RAE
R14 splfixed 5
R15 pcifixed =

R16 — R17 ACCO 117
R18 - R19 ACC1 iy
R20 - R21 ACC2 iy
R22 — R23 ACC3 RAF
R24 - R25 ACC4 TRAF
R26 — R27 ACC5 TRAT
R28 - R29 ACC6 TRAT
R30 - R31 ACC7 TRAT

. BAFABRAEMREN S e, RIS RO~R15 B3 FF RO~R31.

R 6-1H1, gp RNZHFANEHE L, S5 M#EE, fixed FIR
R NIRRT AR, BAEEMHE, FAHESEN, A2 577E . R6-R13
FH TR A7 26 i 8 A R B0 F A8 . R6 (ERFERTE L N T B ARSEBL FP 84T HITh
ft, WG AR S [HFRE . ACCO - ACCT7 8 ANHIT 32 BLZF A7 AR4LK 64 17 27 7745«
R13 7|47 LR, R14 |44 SP, R15 jill4 8 PC.
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5.2 HERfE A
) — HE R )G
k2 8] -8 K
CEDNGE =1
TR < N &
NS 2
\ A1
( FAERRAEX 1
AT AR IRATIX 2
AT AR IRATIX 3
B2 w7 an AT
VR FH R L { AAREBESHM TS | «— R4 B4
AT A S I ER 4 | «— R3 40
ARSI H] 3 | «— R2 &4
TSRS HINT I 2 | «— R1 %4
FAAEBSHA T 1 | «— Ro &4
\ Ja AR ANIG I 25 ] | «— SP

Kl 6-1  HiRim

KF32 i o R HEZS (8] . A8 FH I 2 748 SP B uARTREr, ARFRE K Witk
()77 2, MErthk Bk ) R K, B SP 4B Ak TR Je AR OB PE i . KF32
O M oxe Hh b SREUER e £ FIFI U AL B - m B BRUKE SP % B 7E RAM A Hiuhik
+1 AL E, IZN b A ) E R AR AR B initial sp MCESEHL.

7E kF32 Rk REE M, B TRALE 2 I P A8 ME MR SR . (H X T Ity
SEMIN S5, (EARMISE K, D AUE4ERE— AN Wife s, Wk B A sh S5
B 7 __builtin_alloca RESEENAMIEM sp Fakt BMh 5 0 T IXMpE L,
HHA re /BN fp, ATV MARZ MG AR, PLZRECRHES, HT 5 sp.
R6 fE NI B A Fan i, ANHEHIMNLE .

W REAREZS (RSP fEAR LIRS g SR, Rt AR E NS N E
JEAER, 5 MR N AT A, [ RS N i X s fi & 5 A ECC
TG 7 7 S

5.3 BREUAH

KF32 g asin 208 R AUt 70 o e 2 7910 546 5% .

i BRI E S

< FFAEA RO-R4 H T IRIREULIEZSE, RBSHNE WA —IKIFAN RO £ R4, i
IS BOE P A AR T, WK 6-2. KF32 Zw eSS Hr i — S 5ol 7y W /8 29 4F
AR A . k% foo (int a,int b,int c,int d,long long e), H
SH e (RAKAF T RA, EBLAFE N

> BRBAR AR Y AT A TR R A — A char RBUREALE, KF32 JhiF
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PO ERR T E I AT A, R HAR R AR R AR B (5 R AR B R A A )
> FAEE LR ORAFRREUR [ L
< Pif74 RO R1NIRHEURIEME . #RIFMEREH 64 A7 (S5 HIMR), ZmBEa i E sk
VT, FEACRREIIRR FRIE 8], R RN AR TR R BE

A int func2(int a, int b, int ¢, int d, int e, int f,
int g), PWH func2 (A1, A2, A3, A4, A5, A6, AT) ;

( AR ]
AT

A2 R H A ) < A6

Ab

> AT DR AT X

e

TEHE S

o |T| O |

Jr) 0 AR I P 22 1)

\ « SP

5.4 IBEIESRWIE

AT TR R RSO IR A gk, BRI B ¢ SCHER) C 1B S SOpER
B S0 asm 88 s SCHF. AT LA C 1B S I H o JERS S A 3 N B0 90 52 R 1 2
AR TS HE A S P o 3 A 35 TR 5 0 I b R 4 U

VE: AFTE PRI S 17 R BT 2% L8 bR BRI e AL S 20 5 9 B AS N G, RDVAT MR35 S B0 L1 78 70 7 200 f FH 25 A7 25 s L & B
i, B AT A R 413 B A B E0R B 1 B 3D R AR S 45 SRR VCECAS % . SEERR B AT L e, B Rl s
B8 Sl g iR A 2 7 4%, BRI FEHERR sp AR L 552 .

5.5 Rk ARG I B4 FES il

void delay (unsigned short i)

{
while(i—);
MRIDEZEEBEE IR, Lhh LR ZREF T RIER FEH . FFEARE
SERAE B AR F AL A
type funname (parameter)
{
unsigned int I;
Codel---.
1=2324;
While(I-—);
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Code2---

KF32 &%: CIESHAFM

}

JRA: R ERHPEAEST R, BRI R E, ZI6eREs
WIEXT G T, S RGT AR B BEH, ik sE -, 308 8Rhs,
RIARAL T AN H o SEBRIE L AR T 5 75 EL0) 18] 1) 45 B D e 4 1 i [R] 45201
Al EARHS A 1 2 20 B R AR B AUE I AR M B . B2 R .

void delay(volatile unsigned short 1)

{

while(i—);

}

type funname (parameter)

{

volatile unsigned int I;
Codel---.

1=2324:
While(I—);

Code2---

}

HE: Bitvolatile EMRHIAE R, il iy A2 EoRE o 1) 73 Ho A2 HERR 25 1A,
PR a2k, TRAF IR 2 5 RIS E I, IR B3 0, A
LD\ ST XU I 4 o [R] EU AL RS A ] (4 25 80T B SiE I s B m] 30 1 22
5, DI NARYE TS DLk 3 GG S 5.

6 EERHRTRSUHY

6.1 fajfr

AIEEA . BEEE NAE R AR E R . KF32 ga ik as Seib 4 B AR A it &8
Fil) section 1, FIEILEEEAR HI section 4 EC 2 FE E KA fig g, DA
DR SZE ] AR A7 i Mo bt . DR R VR 38 e A7 A bk I R FRAS el B A

6.2 CiE=/CiG

SCRFPRAE €99 I GNU 7, IR E 1L £:4rE C89. C90.

R MR ENE . W ELE num. a[3] &KL foo () 171k
F|.const_datal. .const_data2 fl.const_textl MIf7E, N5 ol
JIAFE % . const_datal. .const_data2 f1.const_textl bl (S HE M
AAEEGEEHT) . G R E R YEE X RAM R L, AT BB, L RAM
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BREE T
const int num _ attribute_ (( section(".const_datal") )) = 1;
const int a[3] _ attribute_ (( section(".const_data2") )) =
{1,2,3};
//771% 1 FE
unsigned int foo(int) _ attribute_ (( section(".const_textl") ));
/] TJiiE 2 X
__attribute__ (( section(".const_textl") )) unsigned int foo (int)
{
}
A BB OB I hE S RS XA L T, AT S 30 R 480D 2] 7 bk A7 TR
NFTRE. ZABREHER— BN, oM 8 A3 ) S J5 Mo Fe 24T 72 1) B85 T3

6.3 RAM &%

TR e AL RAM Y, DUBE MR AR B IR DO RE SCI . T LAk B2 A BRI
Cf B . indata 774 2 RAM i IF B EERIG A E, H P R TR e X
% .indata Bt RIAT . FEJF S B “startup B$” T8 €N RAM BRELIT BR
A4 (BT ESRYIGHE) EH 2 RAM . (JE: fEBHK config (1
T startup SCAFHE SOZREL, FFLE vector SR H 51 5 SR BRI E S 1A FH P L
A main BBED .

7E CARHIGH “ attribute  ((section(r.indata")))” WHHFTH T4 %
PR BCE . indata Bt 25491

void  attribute ((section(".indata"))) foo()

{

KF32 &%: CIESHAFM

return;

}

gt “ . section .indata” iBHJH TG 2 BAIS 2 . indata B,
DRI DB o A28

R T FLASH 5 RAM ZIAJ (RS B ATIzT, i LAV 5 [ 1) Bk A 75 2224 P 440t
BHEIES . M CilEEY, TR AZNEAAGEMBREI dnta 2 ¢ ki -

6.4 BEEMA 5B

AL B W T S B
FE T BBl
.text :
{
. = 0x0000; /*mFZ A, 0 1] ZHE 5 */
KEEP (*vector.o(.text)) /* il &R ZoREah bk */
c= (0 +3) & (-4); /¥4 FARTE, HR . = ALIGN (4) 5%/
__vec_end__ = .;
*(Ltext*)
*(.rdata*)
*(.rodata*)
.= (. +3) & (-4);
__text_end__ = .; /¥ AAR B ARSS ram WAL SEBL* /
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} > flash
B AS (1d SCF)SECTIONS H7. text 4, AHICACHD LR .
.text :
{
= 0x0000;
KEEP (*vector.o(.text)) /* FlrmER */
_vec_end = (. + 3) & (-4);
= 0x2000; /*B .usrl jan b/
*(.usrl) /*B .usr1*/
= 0x2100; /*E . usr2 iR ibl*/
*(.usr2) /*Bt.usr2*/
*(Ltext*)
*(.rdata*)
= 0x6100; /*EB . usr3 fRihihE*/
*(.usr3) /*Bt.usr3*/
*(.rodata*)
__text_ end = (. + 3) & (-4);
} > flash

“KEEP (*vector.o(.text))” iBHJHIREEFEE T WM ER, AREMEE, H
ZAE AT AR NI B 45 & 18 A) HAW 25 VECTOFF ZF 78N A —8, n “. =

0x0000;”
“ vec_end__ = (. + 3) & (-4);” WHTHARKThAEE, LT WiHE
KERZ)E.

“x(.usrl)” “*(.usr2)” “*(.usr3)” BWAHAEXEER, Hil
[HI45 € bk R Z B AE A B . P AR By, TRE T . text HUEEE
(.text fiiF FLASH, .data fiiT RAM). HTFHEERe B2 F AT, F &
HORIE S BRKEASREY, W EiRF . usrl REEEET 0x2100. .rdata* 2
1 1 0x6100 2 J5 %5 ] .

“. =0x2100; " FRJGEENBEM 0x2100 fwFs ikl 4G/ it . 0x2100 For
s ihl, HIEHEA flash A IGEHNE. “> flash” Fonk . text S ECE
flash #5[E]H, flash H MEMORY & Y.

“ text_end__ = (. + 3) & (-4);” WIfE. text Btl)a.
FE RI%09E X R Bl
.data :

{
o= (. +3) & (-4);

__data_start__ = .;  /*ESRONBIRRLE, ZXIEGRGHNE 4 A5/
KEEP (*(.indata*)) /* 7£ RAM HigfTHIE: , B ram E%+/
*(.data*)
= (. +3) & (- 4), /¥4 TFAIXSTE, AL . = ALIGN (4) ; %/
__data_end = .
.= (. +3) & (- 4),
__bss_start__ = .; /*HEFFMEIF__data_end__, G rhlA]EH A/
* (COMMON*)
*(.bss*)
.= (. +3) & (- 4),
__bss end = .

__initial sp = LENGTH(ram), /*T]__initial_sp = 0x00010000; i £ iZ i it
BEE I A B, 0 ram R HE*/
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} > ram
.data THINFRS, W data start_ . bss end , HAVE W ARE
s s o 5 JEVEEAT RAM (A P46 0. RIIX B 7 A5 515 B3R
R H startup F.
BRI 0 S5 B T B A IR B H 7R E R @, 4 T S ARSI mT DAAE X B B
JETHN A EEZES], 40 } > flash = 0x12345678

KF32 &%: CIESHAFM

6.5 I 9w

fE C 15 F MR PR — Bl g 1h 5 R 7 B g B s TR R “asm” DRE,
WABERIAAE, EAEME C e XE, Mg CHES T 7, X
Frfbuh A i, LU ai il gnih 5 A E S8, W AR E AR H /248, LA
Jo C AR H AR B N AZ AT TR RS 25 A7 2

R G 1 — RE N -

_asm___ volatile ( “<asm routine>” :output:input:modify)

Hh asm  RIRILHGRIBHIFFAS,  volatile fET[IEIN, 1EH N4 asm
T WM. BEhEidl & . <asm routine> AILHMIEAERSY, SCHFEUFRI IRl 4%
“%7 . %0, %1, %2 XN EFAEIMSGRIES . 8 AEJMRIES
MULAE N R ERES AR E, MR iR4E o i t 2 A A8 2 1
LIRS AT AT AH N ) b P

IS HT e B BB S FARGENAN, JUHEZANANR,
HAHLLE S50 "AAWREL “=7 3k, BEH AT RERORBEHCEEE, A
JGRABBRMEESLH, W “=r” ( dummy), r £~ HFRERERRTDUEHE—
W2, dummy NE XK CAE, WHEN: “=n” ( dummy) £~ HRE
VEBGRAFAENAF G dummy H1o

BANESY: SR oML, BERA =7 o RS 2
A AR, R T RRERR S (€07, “17, €27 ) BHELRE
P, T A 2 L.

BB DL “memory” AL KM, RRIRIETRE NAEH I AE
AN . WRFRFEAN TSN NERENAE, A NAF A HRITH N
HOARBAE. BN, 1 i, BRI % (7 8 A BH RO AT RL, EFXHES)H
g FH [ o 2 A7 2 i A EH o
HE: f8 0 NIk, HARNRTEDR, SN AR, T H A
FEERE, 5 BRE, SIS “memory” fELER, 3 AN SHPEIRE
KR 7 8 LR &, _asm_ﬁ,ru/u\g asm; _volatile_/qg volatileo

FEARTRERE WF:

] B8

F

RORWATHIT

AT IE ] W A7 A%

Ron HIERREE

ol i=n

R T R

Rom “HER”

— |0Q lmL—"'fB‘_M,

FoRHEH (073D
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6.5.1 FEFRFEEN
1. asm(“
asm_instructl;\
asm_instruct2;\
asm_instruct3;\
?)s
G CELE R PTAIC AR 91T, WERIROTM D 500, B EERT
TRNTH A 147 WORF 2 S AR BT 20T m a4 .
2. asm(
“asm_instructl”
“\p\t”
“asm_instruct2”
“\p\t”
“asm_instruct3”
)5
DSl AR RIC AR SN 17, \n\t H T8 484100, WA AW %
i
asm(
“asm_instructl\n\t”
“asm_instruct2\n\t”
“asm_instruct3\n\t”
)s
6.5.2 GNU # A BRICH, SCRAMEBESH
EiEReaEi e AR Bl b 7 W (BRI E T NN e I T U EAT SO i W B

asm("instruction”:output:input:modify);

: asm("ST.w %0,%1":"=m"(a):"r"(num[3]): "memory");

AT H (9K num[ 31BUESS a, oL s Ad i T -

LD r5,#num

LD.w r8,[r5+#3]

LD r5,#a

ST.w [r5],r8

= A AR, e A RO AT 4 2 350, A P 25 47
2, BGRIR A A R I i T REGIE Re, BT LAGR R R R SR
i E B8N PUSH R8/POP R8 [ 51k R TG4 .

% modify {5 B AT LIBL B %5 42 25 UL, fivre™, "rl". FORIEH) G ro
1 rl.

BRI 291 1 -

typedef unsigned short srracis;

SFRAC16 FracMpy (SFRAC16 mul 1, SFRAC16 mul 2)
{

A T - 34/47 - ChipON



KF32 &%: CIESHAFM

N KwngEu

return mul 1 * mul 2;

bR R B SR RN, SR RO A RL. PRI R IRIC

MULS R2,R0,R1 LFRISERGRIIGE, SGbr B0 fE R IR TG . W RAZ R BRI

inline J@&YE, M ZECK EEAH M € R BUL N B S . BIGEA A BEME, (HY1%E

s F A S X R BIR &>, 2 BB W IRACRD S 58 /b () B () . 3X 2 FhiE i

NEIIAF —E 2 RO, M RL, KRIERNAEH GNU BIRFIRIC g SE B, 7Rl

asm(" MULS R2,%0,%1 \n\t": :"r"(mul 1),"r" (mul 2): "memory");

e X EE AR S B BRI mul_1 A mul 2 fEASH, EZEBIRILmMEIET,
HARE S A EMNCART R A)SEL, 2ARIE S BRI AT i e o 2R oR K SO eR KU
ZHUN Re M R1, X BLARA 7402, HIESHEHN MULS R2, Re, R1. {HWHKIHM
I, 4R R RIS 36 S B AT TE R4 R RS R, BR300 MULS R2, R4, RS.
WRZH 1 ZFERNTS, 2%

MOV R4, #Symbal

LD.W R4, [R4] Mm#, EIZEMAAER R m FHNEFAENSR r.

ARG DR AN I, X B IR g S e AT R2, (HA W] RESZ MRS L T A R2
CEATI0 H bR B E R %N gn S N

inline SFRAC16 FracMpy (SFRAC16 mul 1, SFRACI16 mul 2)

{

SFRAC16 limit var;

asm volatile ("MULS %0,%1,%2 \n\t"
:"=r" (limit var)
:"r"(mul_l),"r"(mul_Z)

: "memory") ;

return limit var;

}

6.5.3 HRICZRBRHL
YRR B R R BB S B, W A S R R I R . R R

SFRAC16 FracMpy (SFRAC16 mul 1, SFRACI16 mul 2);

asm (" .section .text$FracMpy")
asm (" .align 1");

asm (" .exportFracMpy");

asm (" .type FracMpy, @function");
asm ("FracMpy:");

/] <<<KLKLLLLLLLLLLLLLLLLLLLLLLLLLLLL
asm (" MULS RO,RO,R1™);
D D D S P S P

asm (" JMP ILR");

asm (" .size FracMpy, .-FracMpy");

6.5.4 HRICHRVERFIN

1) H P 7Ef ] R6-R13 2507, AN Lk T AARALEE, 250 AR, DLOR
PHABHEANE R (mnaminemprnmer), B A3 %#F PUSH 1ist/POP
list 64 . POP list AREH LR(EP R13) Hikk, M Z:fHiH POP list ¥ LR 2 4h
(%1728 AR, T POP LR LR #EAER) .
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2)KF32 Jmikas H1E 02 AL (BRI 02 %54 ), RO-R5 HIAREfAA H
[EE, AP ER, BUCKIRIC g N S TE A — M REh, Fitr
PRELN RO-R5 AJ H HHAF A, R6-R13 SEHHE 75 ZAH A AT 75 /9™, 50 RO-R5 1]
Re s ELORY, MW SAFAEIBATH IR

3) #ILgmh Al CES AR . REG BRI B b, Bt
Cgw AR C SR e RAR R R, 75 ERTRIC S SC R A L extern
AN, A EE RS R E AL,

A4 gm U AR WM A )R AR B e A . common a,1, HAEE 1 FoR
—NFHKE, CXERET extern BT gR SO AR B o A AR & S A8 A

5) V4 S R RR {8 . export ABH, U: .export function, C XCff
Al extern FEAHAMNTAR B G .

6)C XM R 7 L5 EQU Bk @A, e L.

7) A AE I g A O R R R D Be AR AT g, TR 51 T Sk S0, BRI SmiE
FIRTAERRBAME R, B R

asm(".include \"KF32XXXX.inc\"");// I 4t &k

AL B 7 A I A B Sk SRR AR, 15 TR A% include. T EIETN
-Wa, -I"XXXXX/include" #7157 C Il H # g PRk A% b Sk SCAHFBR AR 0T it o 1E
ffi] ChipON IDE HJFFRIAIE R, BRINCEININ T 8RR . Al F A5 2 T
KA, AU %Sk ST S, MR 75 ] 7 RSk SU AT AR B,
B MFF5 € T RES AME E PR

8) HRIL 4w (d F 4= )R AC BN, Sfdi ) LD RS, #global SREUAS &) N /7 hl,
A F LD/ST. [whb 1484317 INE%/ 17 5

9) R INRESHHN: RO-RA (HEAR) FHT1LiH:2%0, RO, R1 (HEKR) 17K
REME, LR EBhIREEREOR bk . Py % R BT MR IS E S

6.6 L2 5L w5tk

6.6.1 HENBERIERFALE

TeE W B L RE foo( ) 173 . const_datal. .const_data2
F1.const_textl 7 & .
TR A 4B 2 . const_datal. .const_data2 fl.const_textl [ih
bk, A BMSHET.
.section .const datal
.long Ox1
.section .const data2
.long 0x1, 0x2, 0x3
.section .const textl

foo:
IMP LR
VE: SOEAE T H FLASH/RAM 25 8] 1 0 Be i U AIAR A 4 5 MRV o % 7 VL SE B R
BN
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6.6.2 1 EREFE RAM HiE1T
AR B ARRB RV IN “ . section .indata”, i:

.section . indata

KF32 &%: CIESHAFM

foo:
MOV RO, RO

i, “.section .indata” FnJELEAESAERAE RAM H, i Foo ki AN
func F55 2 [ ARSI A7 E RAM H1, BRI JEIAS 72 LI 0x10000000 HitikF
TR JEF “ . text” RoanFiBGEas, BE SR JAE FLASH H.
6.6.3 HEkhiE4 EQU B U E

Hi&: B AREXKT— ol

#2l: LEQU new_name, old name_or_ const

CEQU IHFR A AT LLE XH L. f76, R CEFTHMEE L.

JEQU 84 #FkE, Bl old_name_or_const A LLJ& % —N.EQU )
new_name. old_name_or_const ] L2 Z /78 4 FK; old_name_or_const ¢
R FR e SRk =

LEQU & XA, it . EQU ' X s bE, P AR LRIE— B K E A
HoAth k7S Al AYE 5 BRI .

A Py = S
B ZONA, ARSI ciia 42, 75 Mg Sk 70 ik uemn 2 4
BRI ENTIE FRIA 7 BT EXPR, iR EQU Bk nTiE F - AL B,
EXPR S &M AMT N ikt s Rk EXPR FRHE S . “#” S47 50 fe e Ris &
FR;
B EQU IATRA LRI EE L, WAMNTHEIFE KF32 FE2HM
6.6.4 ¥k {h154 LD Ra,#label
Fid: nEk 32 A Bi%L (label Jy 32 A rBI%y, 755 sttt
Vi Z T8 4% 1label HUEAZ N flash FE]HFE =X, HMEH LDRa, [pc
+ #offset8] %L, "ILAWZMCISZE], A Z M MHEIRH =L r] L4 &
PRAFE R
ZIhTEAHAT LD Ra, [pc + toffset8], AN 2, TRt alE/NA 6 F
o
—IE LR, IR 32 AL RIS, fER i 4L T MOVL/MOVH #54-. JF
HEERWBAERHL R, THEIIMUL; LR, i &R W0 H
LD Rd, L s KBRFEVE R 1024 =50, &R B IE N RS, FFd s
SIMP ¥84 I R EURIS . WHt R RN EA R &R, MREAICHRIES P MFE
Hizhie4, [FERILCHEWRBZBRIERETRE, BEH . text B
R s, SETRREEA LD 841G HARRE MiZ /N T HET e 4 KR v] B KT
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B, AICHwmBEBAFRHETERBATER.
SN P
1. N#ELEIEL
LD R5, #@X12345678 //¥ 3/ Bl%% 0x12345678 I# A R5

KF32 &%: CIESHAFM

2. MBFHFS

LD R5, #FUNCTION //¥F A% Itk FUNCTION Jn# % RS

LIMP  R5 [/ VAR A, IR T R EOR [ RN LR

3. fm#Ek Ak

LD R5, #0SC_CTL1  //¥%517#% 0SC_CTL1 HHiil 0x40000004 fN#H £
R5

LD.w R4, [R5] /[ BLEF A7 3% 0SC_CTL1

LD R3, #OBXS55AA55AA //#E4 M 777 4% 0SC_CTL1 5 A OX55AA55AA

ST.w [R5], R3 / /5 %174 0SC_CTL1

SET[R5], #_FSCM //%{7%% 0SC_CTL1 5 16 fiL(FSCM) & 1.
6.6.5 157k {hTE4 MOV Ra,#data

Figk: AInEL 32 fiarB%r (label iy 32 A7 B E 75

Vi 0T Kk HE Ra AOAE ] & data HUEUE K/, 14 MOV R, #data8.
MOVL R, #datal6 B{ MOVL/MOVH sZHl. Frll4 data /M T 0x10000 I, Ra N
RO-R12 &§ LR B}, ILIATEL RN T LD Ra, #label.

PRI, 16 A2 MOV 54, 7& data MIASEEVERIBN K, S#dmd—2% 32
ArFR A% 32 frdE 4.

A gmiE T N R R BN TR 2 BRI R SR B E AN e, BRI ARRS
Pk FRIAA BT A IR~ a0 JMP $-8 JMP $+8. — HAZ[EFRTEE N A
X 2184, (EEEEVE IR 75 ZBk A A BB €, LU B LA B
A —3.

6.6.6 FHXtBkE SIMP/LJMP/JMP

ERSRE R =Ry S
75 = 1t A
1 SJIMP/JMP/LJIMP PkFE & 1abel 4k
label

2 SIMP/JIMP/LIMP $ 2o R kA
3 SIMP/JIMP/LIMP $-M | EKoxHIATHEE: M 2% 16 4K

53
4 SIMP/IMP/LIMP $+M RIA G BkEE M 4% 16 FiiE 4K
B

IMP label Jy 32 fii$54, SIMP label iy 16 fiifE4, LIMP %) 16 fiiig4-H1
32 fifg 4.

ST FES 1, giFselimitHim label FIFE S, {L4cik#E SIMP label 54
SEHLBREE THRE .

Ja =M, IMP 84 YRIS N 32 1, SIMP 4L 16 fir, AiEATIRA
o LIMP SPATHIVEE IFE . A S 0

B AN BB N 32 ALFE S, W IR G PR RiE R I Bk R . IR
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i, MOVL Ny 32 A4 4, IMP #5424 PC Bk 2 MOVL 454 4fid ()2 16 fir,
HUSFE T PAT
MOVL R5, #0x1234
IMP $-1
B {4iE4 LD R, #label AR E BREKE, RIS w SR N, Hhrm
AP IR TEIE R L. BT AR REBE N S thhl, DLE IR 1R 28 05 R AR 5%
AR P AR X L 1 A1, R AR 5 T 0Bk 7 SR8, k.
JMP_BACK_ONE_INST:
MOVL R5, #0x1234
JMP  JMP_BACK_ONE_INST //#AX IMP $-2 ,In) EBkid—2%454
JMP_ENDLESS:
JMP  JMP_ENDLESS //#AC IvMP ¢ , Bk

7 ROM BB KB E S bootloader X F A1k

KF32 Wilf77E ROM JE 85| S18)F, HAWAFRcE H T 900 1AP #2/7 .
7.1 REE S5

T RRHHIAE T AR R BE i B, T i A W AE TR SR
ChipMessageApi. h 1, X BN R RFRET B& HUE F ) S B 77 2%
typedef void (*pRomFunction) (unsigned int src[],unsigned int dest[]);
7 B RN Dtk
#define IAP LOCATION OxXXXXXX
E X RBMESHRE KRG I HA T
typedef struct({
unsigned int command[5];
}Rom_ IAP function Data;
Rom IAP function Data Iap_ server;

unsigned int commanddata[l+1024];

SH15iE

Iap server.command[0]=XX;

Iap server.command[1]=0xXXX;

Iap_ server.command[2]=XX;

Iap server.command[3]=commanddata;
Iap server.command[4]=XX;

BR B
pRomFunction Jump To_Application =(pRomFunction)IAP LOCATION;
Jump To Application((unsigned int*)&Iap server, (unsigned

int*) &Iap server);

SHERPER
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SR 1 NCE VI RE R AU S D MBI I aE RTS8 2 ViR AT RS HERE, B
Ha iR I a LLS 24801 M, RS B M & i SR O R BT 45 R . N IO i,
4 2 fa B DO, IR BRI 4 7 5RIE]L BIE S AV R B R IAT 45 R

7.2 1AP n]sZELIhREAN A

IAP SEIUFRSF BT, BRI ORE B TAp FRARRDIERE X8 (W LAZE Flash 1, HAILL
fERAM H) , BDTFRINASBRAE S 1P BEFFEF, S0 AP DIREHAT S, 1AP THRAID H & Alfe
wesh, MTmAREIER TAE.

2 1ap EHRT E O8N RAM R T (GEIZ O WIAGELE & 1IE1T ram #2)7) , K Flash Af
WP TR LA /BN SHEBITERETER, rRaM BN 1ap FHEEF AT LI A2,

PR Y void (IAPXXXX) (unsigned int [],unsigned int[]) , %1 K
N X I ZAETRE, S8 2 AR A TRE, HEDNAENREIATE RREE, A
FZHEAARRE X, Bk WD RERER )

IAP SCHfan< i ARG
P[5 b [X 52,
Fi X A S 531
£ FLASH 12 B [X 54,
¥ RAM WEEHIF] Flash {5 5 X 555
53 561
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KF32 &%1: CiEEEH & FM
REME | &S 5 RA
0 CMD_SUCCESS FRIIAT T A%
1 INVALID COMMAND To 2
2 SRC_ADDR_ERROR Y5 bk VA LA i 5t
3 DST ADDR_ERROR H Atk ()30 S R
4 SRC_ADDR_NOT_MAPPED | Yk (F WU AN FEAE A e v . vk ikia FARE H 2 ik
5 DST_ADDR_NOT MAPPED | HFptihik (B AEAF A BRI b o TevE ik is SBAE E H 2 Ak
6 COUNT_ERROR FATEEAZE 4 MEEEGE— AN EREE
7 INVALID SECTOR Ja X5 e R S A X5 KT iR B X
8 SECTOR_NOT BLANK Ji X AE
SECTOR_NOT PREPARED | 4 pes oo
9 FOR WRITE OPERATION B BAEAE S 5 X P 2 AR AT
10 COMPARE_ERROR Y5 H bR R A A
11 BUSY Flash ZfetiifF4 14T
12 PARAM_ERROR A RS
13 ADDR_ERROR HhE A LT il 5t
14 ADDR_NOT MAPPED HiHE R RS ANTEAR il S b o JCiE IR I B A T 2 Ak
15 CMD LOCKED i P E
16 INVALID CODE fRERAD TCRL
17 INVALID BAUD RATE TCRP 2V e
18 INVALID STOP BIT TR IR E
CODE_READ PROTECTIO
19 N PSR ORA i e
ENABLED

7.2.1 ¥ RAM W& K2 Flash
L LA 2R XK Flash B R 15 DL N 4 AT R R -

AN
e

ERAM A& E#IZ|Flash

i fii: 51

ZH1 (DST): 5 NBWE7 1510 H #xFlash k. B ARk 30 A5 24 81024775
LTIPN 242 (SRC):  IHUEE 71 (JERAM Huhk. iZ bk B 4 DLy i 5t

Z43: BAFTEHE. PF4N1024 (2048 3072|4096
Z44: AT CSTNRTRE, HAyE iU
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CMD_SUCCESS |

SRC_ADDR_ERROR (HihtAULFAIAF) |
DST ADDR_ERROR (#lihilif1 F4i%) |
SRC_ADDR_NOT_MAPPED |

¥R [A {875 | DST_ADDR_NOT MAPPED |
COUNT_ERROR CFiiHHEA4E1024 | 2048 | 3072 | 4096) |
SECTOR_NOT PREPARED FOR WRITE OPERATION |
BUSY |
gR T
Eiia %A T 42 Flash 1705 2% . 755 FLASHZ Bl % o 7 (0 i Bl 3647 B R 4

7.2.2 #REBKX
—ANE X RN 1K FEH T 5 Flash.

A A
e

BREX

LU

i A 5240
Z400: IR
SR SR (KT BT RIERHIX5)

CMD_SUCCESS |
BUSY |
SECTOR_NOT PREPARED FOR_WRITE_OPERATION |

INVALID SECTOR |

x

i 4 F T4 )T A Flash £266 33 09— AN ERE AN T SRR A B DXCR] R Redem A 2R
T A R

7.2.3 FHX#EZ Flash

we BX&E=
&R 53
ZH0: EIAT
B 0. &IHD
S SRT (N KT TRET)D
CMD_SUCCESS |
- SECTOR_NOT BLANK |
INVALID SECTOR |
ZE 0. RS HSECTOR NOT BLANK I 85— ANEZS 247 B () mis &
ok
i1 EE BN
A4 55 A W Flash /R 8 0 — AN B2 A B X AT B 2 . BA S A X R e 4
ik
14 0 B X 5 1 AR RME
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7.2.4 tt% Flash #1 RAM
B4 A RAM B4R g F2 33 Flash 2% 8] 5 10 gn Fe 45 SR E0AIE .

KF32 &%: CIESHAFM

W EEAR

ARG 5610

BN 2301 (DST) = L EE S 4 Flash BERAM ;CiEHbE . 1% il B 24 DL ik 7
Z%2 (SRC) : FHh L IR T 75 i Flash BERAM UG HHE . 12 bk B 24 DL Ryidh 5t
ZH3: FFHETETE. TN 2 o84 155

CMD_SUCCESS |
COMPARE_ ERROR |

‘ . COUNT_ERROR C-FHT 4424 M550 |
IBFMEES | ADDR ERROR |

ADDR_NOT MAPPED |

gh Z5H0; 2RZALYNCOMPARE _ERROR i 55— AN PL D =275 H (i #% Hs ik

ik i 4 FI SR ELE P Mk R T A7 i % 9 A

7.2.5 £ FLASH 2 E[X
AN T BGES Fr B 25 TR 3 B . PR e Hhik >y 0x1C00~ 0x 1FFC,

PO IFFLASHE B X

G 5449
ZH1 (SRT) : EiEEFlash{s B X E@iG k. ZHhk N 24 L7 hib 7
LTI ZH2: BB TRE THEUE R 2 4R

Z¥3: FLASHfE BX#rES (0/1)

CMD_SUCCESS |
COUNT_ERROR CFT#UA 4 HIEHD |
W[ ft | ADDR_ERROR |

ADDR_NOT MAPPED |

g £E00. I FLASHAE B IX 5iE
sk Zan A T IFLASHE B X R, 2SN A U R HIMRAMAF, FHETE LY

(¥ RAMZE [RIEAT AEA#(H BT R SCREE — 7 1K)

7.2.6 1 RAM W& K% F| Flash FLE X
I T B s == m) . R Hhhik v 0x1C0070x 1FFS.

XN FBRAMAIZ S 5I% Flashfi B X
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iy fi: 55,

LITPN 242 (SRC) : ZEEHEFTHVERAM itk ZHhk N 24 L7 b 7
Z%3: FLASH{s BXirES (0/D)
Z44: ST CSONREEE, HACHE T

241 (DST) : ZE ANHEET B bxFlash k. B ARk 582451024 575

CMD_SUCCESS |
SRC_ADDR_ERROR (Ml ARVLF AL |

DST ADDR_ERROR (Hfihitis 4% |

SRC_ADDR_NOT _MAPPED |

% [A4¢fL | DST_ADDR_NOT MAPPED |

COUNT_ERROR (5 iH#{EAJ£256 | 51211024 | 4096) |

SECTOR_NOT PREPARED FOR WRITE OPERATION |

BUSY |

ghE oo

sk A H T HRENFlash(E B X, SHRAE—T (1024byte) ##F|FlashfF B IX . Zin 4
AT B AT B R R

7.3 API B R4

ChipON #AEET 1AP MIKIREINREN ] APT, N &k ChipMessageApi. h,

I AL VA B 2 ) B B BT AT SEER R AR AT DG 3R A, 2 B i 1 bR R 25K

= — % 2
5 | ms e
1 unsigned int _ getChipMessage (unsigned int address); ﬁ@mﬁ('f)ﬁ
2 unsigned int _ getChipUniqueSerialNumber (unsigned int buffers[]); FREGE FrME— 96bit B
3 unsigned int _ getChipMessages (unsigned int address, unsigned int len,unsigned int buffers[]); S — S KRR
4 unsigned int FLASH FErase  (unsigned key,unsigned int address,unsigned int length); Flash }l%%]g,%
5 unsigned int _ FLASH Program__(unsigned key, unsigned int address,unsigned int length, unsigned char | Flash Zif%
buffers[]) ;
6 unsigned char FLASH Read One (unsigned int address); Flash ﬁ@EX
7 unsigned int FLASH Read (unsigned int address,unsigned int length,unsigned char buffers[]); Flash izH
8 unsigned int FLASH Check  (unsigned int address,unsigned int length,unsigned char buffers[]); Flash #5677
9 unsigned int FLASHCFGUSER Program (unsigned key, unsigned int address, unsigned int length, unsigned ﬁ[}}%éﬁ}%
int buffers[]);
10 unsigned int FLASHCFGUSER_Read  (unsigned int address, unsigned int length, unsigned int buffers[]); EAg/anding

T KT BB S B I PR S5 B AR 2R S SCIF A3 IR, 0T IS bR SRS 7 LS HF BT AE Flash Hall RAM o1, #2055k

BRI [H] 7E 7E RAM

8 L H PHrERLIS A

) R O T IBAT AT SR AR A, B L T8 B i A 4 T bk WA N B AL T BRI Msp

Mk, KungFu32 iR ONHERGRE BT, D% A O T R AR BTG

initial sp»

— NS RAM [ KR+, G0 64K XM 0x10000. B A PUSH [rdhhk 0
OxFFFC. X 4 FH N /MUCHD I sk Bt N 1, Hos o ik 2 S aldb b ok B sk A 1 .
Sof R BAANFE, H R R AL ETE 0 Hidlk, W bootload MM, app N HEAEAE
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HECEikesh75 ), B bootload AIA1 app MIA HMIHAT 51 AT, JIASTHC B 42 i)t fij 52

R 7 NRRN A, chipon M TACKSAAAER A, RImERBEN )y 0, Hi
NI, ZFMAEN rom RIS AL IF 51 SIS T ARSI AT . 45 app M N AMIE
Z ) AR A B AR RS, AT DR B R AR e T 4 T S

CIBE HILmUH KE SRR, HLIEE M. B RHEEEN 512 7475
e B e 7 ), BT B N EE U I A R e S — B

ChipoN LESE TECAM M ER SN a4, WERKEL N weak B, HIHET
BARMNZ R B, MERANDEBINNEN 0, BIARN =AW, S0 o kAT,
1178 B g SRACh ek B F R B 0 1) AR T AR ARG 25 A), AT 3 BB i i 1%

ANE R B 1 0 SRR AT REAFAEANF IGO0, BRI & R Bl T B4l chipon
IDE JALIH T H A S e it . BROZSCHE R ETUH 9 config AR
vector.c B vector.asm XA, HEEZIHID 75 BE S HIAE Flash fo B 25 (8] U 4G bk
W S P ACRE A FH ) B R B R, RO AE HA SO R B g S I B R, T AT BTN SCHR
ST A v W e B R Mk B AT

.text
{

= 0x0000;
KEEP (*vector.o(.text*)) /* chip interrupt vector ,writed in
file named vector.s or vector.c */

8.1 C it SH&XMELL R4 ok -

#define V2 0x00000008 VectorFunction NMI exception
#define V3 0x0000000C VectorFunction  HardFault exception
#define V4 0x00000010 VectorFunction  Soft4 exception
#define V5 0x00000014 VectorFunction  StackFault exception
#define V6 0x00000018 VectorFunction AriFault exception

#define pFunc void (*Func) (void)
typedef struct
{
pFunc;
}interruptVector;

typedef struct

{
int *value; //auto variable by tool ,value is default sp
interruptVector Reset Enter; //Enter Function,design lead function and run to main

interruptVector NMI Enter;
interruptVector HardFault Enter;
interruptVector Rev4 Enter;
interruptVector StackFault Enter;
interruptVector AriFault Enter;

interruptVector Intended Rev; // create characteristic by linker,code write 0 here
interruptVector interrupt[120] ; // other
}VectorEnter;
void _ attribute_ ((weak,interrupt,alias("_Default NULL_ exception"))) V2_0x00000008_VectorFunction (void) ;
void _ attribute ((weak,interrupt,alias("_Default NULL_exception"))) V3_0x0000000C_VectorFunction (void) ;
void _ attribute ((weak,interrupt,alias("_Default NULL_exception"))) V4_0x00000010_VectorFunction (void);
void _ attribute_ ((weak,interrupt,alias("_Default NULL_exception"))) V5_0x00000014_VectorFunction (void);
void _ attribute ((weak,interrupt,alias("_Default NULL_exception"))) V6_0x00000018_VectorFunction (void) ;
const VectorEnter _start _ attribute__ ((section(".text"))) =

{
& initial sp,
startup,
V2_0x00000008_VectorFunction,
V3_0x0000000C_VectorFunction,
V4 0x00000010 VectorFunction,
V5 0x00000014 VectorFunction,
V6_0x00000018_ VectorFunction,
Or
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void __ attribute__ ((interrupt,section(".rodata")))

_Default NULL exception (void)
// bWk e S, SRR S BRI SE, BB RERRZ R, HAE N R E R, ek
GRS B TR EON D HBIEER N weak FHIBEDY 0 AT HE IR
{
while (1) {};

8.2 JL4wif 5 13Ul

.global _start
.text
_start:
.long  initial sp

.long startup

.long NMI exception

.long HardFault exception
.long Soft4 exception
.long StackFault exception
.long AriFault exception
.long O

.long Soft8 exception
.long Soft9 exception

=)

.section .rodata$ Default NULL exception
.align 1

.func Default NULL exception

.export Default NULL exception

.type Default NULL exception, @function

_Default NULL exception:

.L2:
JMP .L2
.size  Default NULL exception, .- Default NULL exception
.endfunc  .weak  NMI exception
.set _NMI exception, Default NULL exception
.weak  HardFault exception
.set ~HardFault exception, Default NULL exception
.weak  Soft4 exception
.set _Softd4 exception, Default NULL exception
.weak  StackFault exception
.set _StackFault exception, Default NULL exception
.weak  AriFault exception
.set _AriFault exception, Default NULL exception
.weak  Soft8 exception
.set _Soft8 exception, Default NULL exception
.weak  Soft9 exception
.set ~Soft9 exception, Default NULL exception
.end
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9 BEHEX

H 34 A

BB N

HoAt

2019-10 V1.0

iz

2020-3 V1.1

A A FRAL T

wNHG{U‘{\\lF

2022-2

V1. 1.1

Iy Y% TAP Z25 (46 5 142

2. BIEXFF P 545 % algined—>aligned
3\ FHIASH A B 3 7o 42 i e

4. FFTAERRA, c WHLIES N c BT T
Fik

W R

4 2022-11

V1. 1.2

1. B e Bos v AL S5 2 it id

2. HEHARUEE malloc. h /M4H, SCRFEEHT IS
Ve 125 ] k42 o1 i

3. R, BT ide SCRETIH T ¢ X504
SCAF IR A g TR, AN S T R

5 2023-1

V1.1.3

L. FEHT M S 4R I SO S B ik

2. BIEIRICSm 347 volatile modify B 544
i®

3y BRI RN B, BRAA AR B S IR 5% R 0%
1B B A AT VR S 5 3R R 3L

4 BT AR

O A L

- 47/47 -

ChipON




	目录 
	1.工具链基础知识
	1.1简介
	1.2文件命名约定
	1.3数据存储
	1.3.1字节序
	1.3.2整型类型与范围
	1.3.3默认字节char变量的符号说明
	1.3.4浮点类型与长度
	1.3.5指针类型与长度

	1.4属性
	1.4.1Interrupt  中断函数
	1.4.2section (“name”) 指定类型段
	1.4.3packed 对齐
	1.4.4常见属性

	1.5命令行格式
	1.5.1设置环境变量
	1.5.2命令行选项


	2语言与库说明
	2.1简介
	2.2实现定义的限制<LIMITS.H>
	2.3C 标准库
	2.3.1 Stdio 串口输出库函数
	2.3.2Math数学运算库函数
	2.3.3String字符串处理库函数
	2.3.4类型判断库函数
	2.3.5系统标准库函数

	2.4浮点库函数及64位整数库函数
	2.4.1浮点类型加减法
	2.4.2浮点类型乘除法
	2.4.3浮点类型比较运算
	2.4.4浮点类型转换
	2.4.5整型64位库函数

	2.5可变参数列表<STDARG.H>
	2.5.1va_arg
	2.5.2va_end
	2.5.3va_list
	2.5.4va_start


	3中断函数
	3.1简介
	3.2中断处理函数
	3.2.1中断函数现场保护
	3.2.2中断处理程序
	3.2.3中断向量配置
	3.2.4中断使用的变量


	4特殊功能寄存器的操作
	4.1简介
	4.2特殊功能寄存器的操作
	OLE_LINK1
	OLE_LINK2


	5编译器运行时约束
	5.1寄存器约定
	5.2堆栈使用
	5.3函数调用
	5.4混合语言编程
	5.5特殊代码时间消耗控制

	6语言特殊开发与说明
	6.1简介
	6.2C语言代码
	6.3RAM函数
	6.4链接脚本与修改
	6.5嵌汇编
	6.5.1普通字符串形式
	6.5.2GNU格式的特殊汇编，支持传递参数
	6.5.3嵌汇编函数
	6.5.4嵌汇编注意事项

	6.6汇编与嵌汇编控制与优化
	6.6.1指定代码段属性保存位置
	6.6.2指定程序在RAM中运行
	6.6.3特殊伪指令EQU定义变量
	6.6.4特殊伪指令 LD Ra,#label
	6.6.5特殊伪指令 MOV Ra,#data
	6.6.6相对跳转SJMP/LJMP/JMP


	7ROM固有函数库与bootloader支持方法
	7.1函数声明与调用
	7.2IAP可实现功能介绍
	7.2.1将RAM内容复制到 Flash
	7.2.2擦除扇区
	7.2.3扇区查空Flash
	7.2.4比较Flash和RAM
	7.2.5读FLASH信息区
	7.2.6将RAM内容复制到Flash配置区

	7.3API应用接口函数介绍

	8芯片中断向量表实现与说明
	8.1C语言格式框架示例摘录：
	8.2汇编语言格式示例：

	9更新记录

