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gt 1 RALS R (BUNREREES 10 R SHRHERIM A IR AR BRI SoC &, BA
R EERE . G LS232 W%, A MIPS32 18445, HNE T FE M4
B, R IER T gbrdE A, B MR, Ik, a2l EEIMmA. SRR R
ZHAE S (i Ix WFREFH P T

LoongIDE j& & H T ks 1x &R MEMIT K, BENES Ix St —MER S, 12
SEREE. FFE TWARHER AT KRR TT 52, WA A e S BN 2N FH T K b 4 6 T % R 3
LT R HMERE, B THAT i B 23 F2E . LoongIDE I fHiIES % (Jedh 1x IR ARSI K
B U1

P s LoongIDE SEHLEAES 1x &5 (1) “#HAL/RTThread/uCOS/FreeRTOS/RTEMS” |3 A
IH 4R mIFFELRRAR, HEH = REE RS Ix SR I RRE, BRI H
b Tl BERE. WPARER Iz, AMHES RS 1x S £ LA E 408
M.

AR N LoongIDE F2HLAIIEES 1x HIE & K FEFE 1s1ix-drv RILRFES %,
1six-drv i&EH LS1B200/LS1C300B Fizct: f, AR iEH “#R4F1L/RTThread/uC0S/FreeRT0S”

DU b i RE IR 855 o

LoongIDE AR “ iR A= WA A B R ” IAE it o
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fEf¥ R LoongIDE HATIRIZHITE B “HBh” 30

B AR HAER

1. BHMEZ

ESE B U “HBEBERS” B

Mcu, T BEHEHHSfERS: et
RS AEEE MU, TEEUSES ==
MCU B, [Lsmzea (L5232) -]
TE# |SDE Lite 4.5.2 for MIPS vl
@ARTOS:  [AT-Thread -|

= —7p) (= FAmN] v #=0)

TER: W7 S M B S T R R b SR S — B

PAF SO AR 1B &/ AEBATN A B 108 WERES HIRAE.

TLIR IR T R AT R A TR AT
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2. BiHHx53XMHF

LoongIDE Ayt Tl H I AMESL A, Wi B s .

B RTT4: RT-Thread 24t H %

HEE x
€ bsp-1sib: 1B IRFNFEF I RTT S2EL 4 % demo-rtthread
P .
. oy k33, Build
€ components: RTT RG411F b & includes
& include: RTT &%k 4 (=|RTT4
& port: 1B 5 F [ RTT BRI, 28 tick. > & bsp-klb
P = components
stack. cache. interrupt 2540 b = include
& src: RTT B 3Cff i
B = &rC
» = include
B Isix-drv: JFRIR B4 ME AR ‘e
¢ can: # [=- console
¢ console st fh,
» (= gpio
¢ fb b (= i2c
. k= include
io
¢ &P » = nand
® i2c B = spi
€ include b S vart
b = usedlib
4 nand b [ src
V'S spi b [ yaffs2
= ld.script
€ uart t || main.c
l» |g| yaffs_test.c

a6 3T RTThread. FreeRTOS. uCOSII. RTEMS FI M4 THEWH, F& RTEMS
{5 C A 9m B IF I ERAS BSOS, Ryt 23RS, 2By U, AT E B x5
A X 5
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—7 FECE BSP

FoE SOy bsp.h, A8 2 SOERERERARI B

filtnn: G RTC W04%, AT H %58 s

#define BSP_USE_RTC

75 5 P 75 5

//#define BSP_USE_RTC

1. F EiR&MEAIIR

//#define

BSP_USE_GMAC1

GMAC DK 42 i 2% 1

1s1x_gmac.c

FEX & AHRAEIR Pi B
//#define BSP_USE_SPI® SPI il 25 0 1s1x_spi_bus.
//#define BSP_USE_SPI1 SPI il s 1 1s1x_spi_bus.
//#define BSP_USE_I2CO 12C0 %445 0
1six_i2c_bus.
//#define BSP_USE_I2C1 1201 588 1 ]
1s1x_i2c_bus.
//#define BSP_USE_I2C2 12C2 $548% 2
//#define BSP_USE_UART2 B2
#define BSP_USE_UART3 B3
//#define BSP_USE_UART4 4
#define BSP_USE_UARTS FOs BHGHEA
//#define BSP_USE_UARTO e
frenha
//#define BSP_USE_UARTO1 f 0 e1 ns16550.h PR
2 kN
//#define BSP_USE_UART@2 H 82 ns16550.c .
//#define BSP_USE_UART@3 H 03
//#define BSP_USE_UART1 = mi]
FO15 M4
//#define BSP_USE_UART11 11
N2 RE
//#define BSP_USE_UART12 12 o
//#define BSP_USE_UART13 13
//#define BSP_USE_CAN® CAN Fifil 45 0 1slx_can.h
//#define BSP_USE_CAN1 CAN Pl 45 1 1slx_can.c
. 1six_nand.h
//#define BSP_USE_NAND NAND Flash f%i|2%
1six_nand.c
1six_fb.h
//#define BSP_USE_FB LCD # i 2%
1six_fb.c
//#define BSP_USE_GMAC® GMAC LUK M= 25 0 1six_gmac.h

//#define

BSP_USE_PWM@

PWM % %% @

1six_pwm.h

Bi-odis

TR I3 T R

L

A

BHCA PR A A




' & BNCAREs

TIANCHENG TECH
//#define BSP_USE_PWM1 PWM 861 2% 1 1s1x_pwm.c
//#define BSP_USE_PWM2 PWM $z 1) 2% 2
//#define BSP_USE_PWM3 PWM il 35 3
) 1six_rtc.h
//#define BSP_USE_RTC RTC B4
1six_rtc.c
. 1si1x_ac97.h
//#define BSP_USE_AC97 AC97 51| 2%
1si1x_ac97.c
X 1s1x_watchdog.h
//#define BSP_USE_WATCHDOG 710 FLg

1s1x_watchdog.c

2. SPIO =28 FHIMNIRA

B Xk &, AT I SPIe %% X:
#define BSP_USE_SPI@

FEX & AR Pt 8

w25x40.h

#define W25X40_DRV SPI Flash it
w25x40.c

#ifdef BSP_USE_FB
xpt2046.h

#define XPT2046_DRV fi s S i LCD I
Xpt2046.c

#endif

3. I2c0 2 &k LHIMNRE
T IX S %, AT 12C0 755 s
#define BSP_USE_I2C0
EEX & AR i
#ifdef BSP_USE_FB
o gp7101.h

#define GP71@1_DRV LCD SR A fd ] LCD I
gp7101.c

#endif
pca9557.h

#define PCA9557_DRV GPIO i
pcad9557.c
ads1015.h

#define ADS1015_DRV 4 % 12bit ADC
ads1015.c
mcp4725.h

#define MCP4725_DRV 1% 12bit DAC
mcp4725.c
rx8010.h

#define

RX8010_DRV

RTC {5

rx8010.c
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4. LEXRBRE

F5E X Ui B
t#tdefine BSP_USE_O0S (!defined(OS_NONE)) RS e R EH RTOS

#define BSP_USE_LWMEM (!defined(0S_RTTHREAD)) REGRIME AN

R ERR, DASEMS—2

#define CPU_XTAL_FREQUENCY 24000000

LLTR IR T R BAF A R A F
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H=" B E RTOS
3% ] RTOS HEATARAENT, P 7 B0 R Gt T

® RT-Thread MJECE X F: rtconfig.h
® FreeRTOS WAL E CfF: FreeRTOSConfig.h
® UuCOSII FIECE Xfh: os_cfg.h

F AR v ik RTOS HEAT#KBY .
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BT BRWNEF

LoongIDE SEHLM KN FEFTE 1s1x-drv H3X T
1. WEhER

A 1six-drv/include/lslx-io.h

o BT F) A BR R A

/*
* Z¥.  vector R R
* arg T3 v W [ B AR NI S8
*/

typedef void (* irq_handler_t)(int vector, void *arg);

FE s
#define PACK_DRV_OPS 1
F T3k % 72 755 P THD 1e] %) R I 7 VA B AR N A5 7

1.1 BRI R R T

typedef int (*driver_init_t)(void *dev, void *arg);
typedef int (*driver_open_t)(void *dev, void *arg);
typedef int (*driver_close_t)(void *dev, void *arg);
typedef int (*driver_read_t)(void *dev, void *buf, int size, void *arg);
typedef int (*driver_write_t)(void *dev, void *buf, int size, void *arg);

typedef int (*driver_ioctl_t)(void *dev, unsigned cmd, void *arg);

#if (PACK_DRV_OPS)

typedef struct driver_ops

{
driver_init_t init_entry; /* WRWILEN */
driver open_t open_entry; /* FTER R */
driver close t close_entry; /* KR */
driver_read_t read_entry; /% R ARERE */
driver_write_t write_entry; /* BEERREE ¥/
driver_ioctl_t ioctl_entry; /% B */

} driver_ops_t;

#tendif
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ZH Fik
dev RrEER H AR %%, L devNAND/devUART3 etc
arg &R S B R B
buf RS AR 22 b X
size FRFE S AR T 3
cmd WA fir 4

MR TP 8%, LoongIDE KB 1878l il UL L &, 70 Al Tz s & I 4)4a

s FT0F KM B BN ISR

— AR LEM AT EHAT initialize, FEMAEMFAILGIL. QI mutex. 2B PITAE MG

WA AR I T EHAT open 11E, AR AT S HAF.
PP AT DL — 350 4% R SR 80 R BBOR R 2% e 8 BEAT #R A

IR A RS E AR ER, BEE initialize FHATHIEILEEME, 7E LoongIDE 24t

RIS IS T BB B LI NS, F P T BURYE AR B9 S bnii i v SR AT M1 4R 4L

1.2 SPI. I2C HERIKshRHRA

typedef
typedef
typedef
typedef
typedef
typedef
typedef

int
int
int
int
int
int

int

(*I2C_init_t)(void *bus);

(*I2C_send_start_t)(void *bus, unsigned Addr);
(*I2C_send_stop_t)(void *bus, unsigned Addr);
(*I2C_send_addr_t)(void *bus, unsigned Addr, int rw);
(*I2C_read_bytes_t)(void *bus, unsigned char *bytes, int nbytes);
(*I2C_write_bytes_t)(void *bus, unsigned char *bytes, int nbytes);

(*I2C_ioctl_t)(void *bus, int cmd, void *arg);

SPI 7% HILRSN bR SR AR 12C —FL:

typedef I2C_init_t SPI_init_t;
typedef I2C_send_start_t SPI_send_start_t;
typedef I2C_send_stop_t SPI_send_stop_t;
typedef I2C_send_addr_t SPI_send_addr_t;
typedef I2C_read_bytes_t SPI_read_bytes_t;
typedef I2C_write_ bytes_t SPI_write_bytes t;

typedef I2C_ioctl_t SPI_ioctl_t;
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#if (PACK_DRV_OPS)

typedef struct libi2c_ops

{
I2C_init_ t init;
I2C_send_start_t send_start;
I2C_send_stop_t send_stop;
I2C_send_addr_t send_addr;
I2C_read_bytes_t read_bytes;

I2C_write_bytes_t write_bytes;
I2C_ioctl t ioctl;

} libi2c_ops_t;

typedef libi2c_ops_t libspi_ops_t;

ttendif

ZH Fi&

bus FRERAEM 2R 1%, busI2CO/busSPIO etc
MR 12C BRI, Addr 2 12C 5 H I 7 A7 12C Hhbtk

Addr LEEME SPT BZEI, Addr J2 SPI & FIEFS

rw A T2C BT 1=108dE, o="5 %k

bytes R B Hd gz X

nbytes I 5 A L

cmd BE& T i 4

arg BRI S HARET

MR SPI BZL. I2C Wb, WIREEEEA AU, PRI LI AR KR (T
X, WHONRRIRSNFT .
SPI, I2C K& EHBEKE ), EXABHREFN, B HHSLBHEFRLIR.

iR BBl A B R IR B A — R -

KF | BERBERH P IREh SEHL Th e
1 I2C_send_start(bus, addr); FREL 12C 2R 42 il A
2 I2C_ioctl(bus, cmd, addr); FLE 12C WA S E, LAUCHES F
3 I2C_send_addr(bus, addr, rw); FIEA Y T2C Hidl

I2C_write_bytes(bus, buf, count);
4 i PAT RS HRAE, IEH T8 R AE
o # I2C_read_bytes(bus, buf, count);

5 I2C_send_stop(bus, addr); FEIH T2C BRI HIAL
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SPI MARHERLME fr, WRB LI R B IR BN Y 5 R AH ]
F P 905 810 12C/SPT & F KSR P, 1553 1six-drv/spi. lslx-drv/i2c HE Fith A
UKl ST 2

2. BOW&

VAR : 1six-drv/uart/ns16550.c
SL3oft: 1six-drv/include/ns16550.h

RS ZEMH, 78 bsp.h HECE %€ -

//#define BSP_USE_UART2

#define BSP_USE_UART3

//#define BSP_USE_UART4

#define BSP_USE_UARTS // Console_Port ¥=H#l&$ 0

//#define BSP_USE_UARTO

B ORI SE, 1E ns16550.c HiE X:
/* UART 5 */
#ifdef BSP_USE_UARTS

static NS16550_t 1sib_UARTS =

{
.BusClock = o, /] BB, WG
.BaudRate = 115200, /1 BRNHEZ
.CtrlPort = LS1B_UARTS5_BASE, /] RO s AR
.DataPort = LS1B_UART5_BASE,
.bFlowCtrl = false,
.ModemCtrl = 0,
.bIntrrupt = true, /] REBEFERSE
.IntrNum = LS1B_UART5_IRQ, /] RG-S
.IntrCtrl = LS1B_INTCO_BASE, [/ R A
.IntrMask = INTCO_UARTS_BIT, // W B
.dev_name = "uarts", VA& E i

s

void *devUARTS5 = &lslb_UARTS5;

#tendif
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IREHFEF ns16550. c SZH A R %L

/*

* WAk E

* L dev UL T E U UART 4%

* arg 7 unsigned int, HHERER. HiZSECH @ B NULL K,
* R E BB 115200, 8N1

.

* R 0=
*/

int NS16550_init(void *dev, void *arg);

/*

*ATTFR . AR OECE R WA, 2 W)

* S dev W, _FTH5E M) UART 4%

* arg FM struct termios *, T OEE NIEESEHEA. ZSH N 0 5 NULL.
*

*RE: e=/RT)

*/

int NS16550_open(void *dev, void *arg);

/*

ORI ISR TR E O TR, SRR e )
* 28 dev W ETH € X1 UART 54

* arg &UE 0 B NULL.

*

*RE: 8=

*/

int NS16550_close(void *dev, void *arg);

/*

* R R (P200)

* 4 dev UL _FTHI € SCH) UART 4%

* buf A char *, FITA7ROSECERE FIZ P IX

* size KA int, fREREUNFENEL, KEAREY buf MAE
* arg HKA int.

* S E O TARLE et .

* >0 IZAE PR SR AR B 2 AP AL

* =0:  EELRTRE

* A 1 TAE/E A

* 1=0:  RERIE TIEA SRR, BFLE size M7 IR A
* =0:  RER/ELRTIRE

*

* R [A] BEHCH) A

.

* P O TARE R W SR R0 R R R e X

* O TR AR SR E E R R A T

*/

int NS16550_read(void *dev, void *buf, int size, void *arg);

TLIR IR T R AT R A TR AT
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/*

* R VSRR (RI%)

* ZH dev UL TR E L) UART 5 4%

* buf K char *, FTAEBUE RIESIE S X

* size KA int, RFRIEINFIEL, KEAHED buf MEE
* arg HJE e B NULL

.

* R [A] IR FHTHL

* PLE
*

*/

BOTAETE R SHEE R 25 A Rk g vk X
7

O LA EE IR SHIEERX & DR HTS

int NS16550_write(void *dev, void *buf, int size, void *arg);

/*

* [ O RE SR Il A

* S8 dev W LT 5E U UART e

* emd IOCTL_NS16550 SET_MODE

* arg KA struct termios *, JEH L E NG ESHHH.
.

*RME: e=h

*/

int NS16550 ioctl(void *dev, unsigned cmd, void *arg);

R #ORH:

#if (PACK_DRV_OPS)

extern driver_ops_t *1slx_uart_drv_ops;

#define
#define

#define

t#tdefine 1six_uart_read(uart, buf, size, arg) \

1six_uart_init(uart, arg)
1six_uart_open(uart, arg)

1six_uart_close(uart, arg)

1six_uart_drv_ops->init_entry(uart,

arg)

1six_uart_drv_ops->open_entry(uart, arg)

1six_uart_drv_ops->close_entry(uart, arg)

1six_uart_drv_ops->read_entry(uart, buf, size, arg)

t#tdefine 1six_uart_write(uart, buf, size, arg) \

#define

#else
#define
#define
#define
#define
#define
#define

t#tendif

1six_uart_drv_ops->write_entry(uart, buf, size, arg)

1six_uart_ioctl(uart, cmd, arg) \

1six_uart_drv_ops->ioctl_entry(uart, cmd, arg)

1six_uart_init(uart, arg)
1six_uart_open(uart, arg)
1six_uart_close(uart, arg)
1six_uart_read(uart, buf, size, arg)
1six_uart_write(uart, buf, size, arg)

1six_uart_ioctl(uart, cmd, arg)

NS16550_init(uart, arg)
NS16550_open(uart, arg)
NS16550_close(uart, arg)
NS16550_read(uart, buf, size, arg)
NS16550_write(uart, buf, size, arg)

NS16550_ioctl(uart, cmd, arg)
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& FOT/ERER PR RNEREEER, B8 OSHE SO bintrrupt SREH];
B ORGSR arg 2805 0 i, EEEIRE;,
¢ FOEERHEN arg Z808IE 0 B
EFWEXT, ZERFEEEHFENZDE
HEEWERT, R HEEERETIERE

*

P 5 A K BR L

RME—MREOAEOEME, AT
printf/printk RERITENH

#tdefine ConsolePort devUARTX

char Console_get_char(void *pUART); T i PR A S AN
void Console_output_char(void *pUART, char ch); FATHR %0 6 4 — AN~ 4
char *NS16550_get_dev_name(void *pUART); R [E] ER 1 4 B

E: WR—APEOREIEARLIN, FEFE NS16550_init FFI8 AR AT AL BR1E;
B & 8 O AR

3. SPI ¥4

JEARAS: 1six-drv/spi/lslx_spi_bus.c
SLcf: 1six-drv/include/1s1x_spi_bus.h

SPI W& e i, 7E bsp.h HHt & %5 X -
t#tdefine BSP_USE_SPI®

//#define BSP_USE_SPI1

SPI &S %, £ 1six_spi_bus.c H1iE Y-
#ifdef BSP_USE_SPIO

static LS1x_SPI_bus_t 1six_SPI@ =

{
.hwSPI = (struct LS1x_SPI_regs *)LS1x_SPIQ BASE, /¥ Vgl */
.base_frq =0, /* REREER */
.chipsel_nums = 4, /% IR */
.chipsel high = 0, /* IR R */
.dummy_char = 0,
.irgNum = LS1x_SPIe_IRQ, /* s */
.int_ctrlr = LS1x_INTCO_BASE, /% RWEH AR AR */

.int_mask = INTCO_SPI@ BIT, /* RN */
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.spi_mutex =0,
.initialized = 0,
.dev_name = "spie",

}s
LS1x_SPI_bus_t *busSPI® = &lsix_SPI@;

#tendif

IXEHFEF 1s1x_spi_bus.c SEHLHI B H:

/7 Vet
/1 REREL
PR

/*

* FIUHILSPT 2R

* S bus busSPI® (¥ busSPI1

*

* R 0=h1)

*

* P SPIMLRAEMI A, SAUE il YA kR
*/

int LS1x_SPI_initialize(void *bus);

/*

* JFURSPTAZRERE . AMEGRINSPTA L 1 i AL
* B bus busSPIQ I # busSPI1

* Addr  Frif. HUAVEMER~3, R RIESPTALZ FEERMAA B
*

* 3R Al 0=/

*/

int LS1x_SPI_send_start(void *bus, unsigned int Addr);

/*

* GEWSPIMZRERIE . AMEURSPI AL M AL
* B bus busSPIQ I # busSPI1

* Addr  Frif. HUAVEMER~3, R RIESPTAL FEERMAA B
*

* 3R Al 0=/

*/

int LS1x_SPI_send_stop(void *bus, unsigned int Addr);

/*

* PSSP KIE N IEES

* S bus busSPI® E(# busSPI1

* Addr ik, HUEEHO~3, RATKERIESPTAZ EHEEIFEA W%
* rw AL

*

* R A 0=/ 1)

*/

int LS1x_SPI_send_addr(void *bus, unsigned int Addr, int rw);

/*
* ASPT M P A A
* S bus busSPI@ ¥ busSPI1

* buf M unsigned char *, A7 HCEEE K220 X

* len HA int, FRRIUNFEITE, KEAREL buf AR
E3

* R ARYTARAE () 7T 5

*/

int LS1x_SPI_read_bytes(void *bus, unsigned char *rxbuf, int len);

SRR IR R R A TR

RPN

I !
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/*
* [ SPI T4 B N
* SR bus busSPI@ E(# busSPI1
* buf A unsigned char *, HTAAAE il 22 b X
* len KA int, RERFEH, KEAGREEL buf HAEE
*
* JR[A]: AU G ERAER 2 THL
*/
int LS1x_SPI_write bytes(void *bus, unsigned char *txbuf, int len);
/*
* [SPLis 2k Rkl &
* B8 bus busSPI@ # busSPI1
K e e e e e e e e e e e e — e —_———_———_————————— ——
* cmd | arg
K e e e e e e e e e —_——— o —————
* IOCTL_SPI_I2C_SET_TFRMODE | Z¥%: LS1x_SPI_mode_t *
* | Hig: WESPLALIE G
*
*
*
* IOCTL_FLASH_FAST_READ_DISABLE | NULL, HUHSPI#HI4EN FlashRs izt
K e e e e e e e e e e e e e e e — e ———_——_———————————— ——
* IOCTL_FLASH_GET_FAST_READ_MODE | 3%%!: unsigned int *
* | A& EESPIEHIF R T FlashPuEiid
K e e e e e e e e e e e e e — e —————_———_———_—— ———— ——
*
* R [A] =1

* P ZBRECHH B : SPTIR & TR H AR, B DA IR 2= il

int LS1x_SPI_ioctl(void *bus, int cmd, void *arg);

R #ORH:

#if (PACK_DRV_OPS)

#tdefine 1six_spi_initialize(spi)

#tdefine 1six_spi_send_start(spi, addr)

#tdefine 1six_spi_send_stop(spi, addr)

t#tdefine 1six_spi_send_addr(spi, addr, rw)
t#tdefine 1six_spi_read_bytes(spi, buf, len)

#define 1six_spi_write_bytes(spi, buf, len)

#tdefine 1six_spi_ioctl(spi, cmd, arg)
#else

#tdefine 1six_spi_initialize(spi)

#tdefine 1six_spi_send_start(spi, addr)

#tdefine 1six_spi_send_stop(spi, addr)

t#tdefine 1six_spi_send_addr(spi, addr, rw)
t#tdefine 1six_spi_read_bytes(spi, buf, len)

t#tdefine 1six_spi_write_bytes(spi, buf, len)

#define 1six_spi_ioctl(spi, cmd, arg)

t#tendif

spi->ops->init(spi)
spi->ops->send_start(spi, addr)
spi->ops->send_stop(spi, addr)
spi->ops->send_addr(spi, addr, rw)
spi->ops->read_bytes(spi, buf, len)
spi->ops->write_bytes(spi, buf, len)

spi->ops->ioctl(spi, cmd, arg)

LS1x_SPI_initialize(spi)
LS1x_SPI_send_start(spi, addr)
LS1x_SPI_send_stop(spi, addr)
LS1x_SPI_send_addr(spi, addr, rw)
LS1x_SPI_read_bytes(spi, buf, len)
LS1x_SPI_write_bytes(spi, buf, 1len)

LS1x_SPI_ioctl(spi, cmd, arg)

LLTR IR T R BAF A R A F
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VB SPIxX_CSO [¥) SPT FLASH #2528 ) PR 154 =X b %«

/*

* P ESPIEHIF N FlashPud s

* B bus busSPI@ E(# busSPI1

*/

int 1slx_enable_spiflash_fastread(LS1x_SPI_bus_t *pSPI);
/*

* BUHSPIEHIZRI FlashPud sz

* SR bus busSPI@ # busSPI1

*/

int 1six_disable_spiflash_fastread(LS1x_SPI_bus_t *pSPI);

3.1 NorFlash s} W25Xx40

PEARAS: 1six-drv/spi/w25x40/w25x40.c
L f: 1six-drv/include/spi/w25x40.h

W25X40 & # ], 1F bsp.h A E % 5E X:

#define W25X40_DRV

W25X40 1T SPIO B ik @, 7f w25x40.c F17E -

#define W25X40_CS (4]

W25X40 (1B 4, 1 w25x40.c F5E X:

SR ZH:
static w25x40_param_t m_chipParam =
{
.baudrate = SPI_FLASH_BAUDRATE, /% ORKHER */

.erase_before_program = true,

.empty_state = Oxff,

.page_size = SPI_FLASH_PAGE_SIZE, /% GURAN */
.sector_size = SPI_FLASH BLOCK_SIZE, /* HUR/N */
.mem_size = SPI_FLASH CHIP_SIZE, /¥ RARE */

}s
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static LS1x_SPI_mode_t m_devMode =

{
.baudrate = 10000000, /* MEEZE 1em */
.bits_per _char = SPI_FLASH_BITSPERCHAR, /* BFEFATIALE */
.1sb_first = false, /* ARDLI G R */
.clock_pha = true, /* spi IEPHILT */
.clock_pol = true, /* spi I tE */
.clock_inv = true, /* true: RIEMCARL */
.clock_phs = false, /* true: spi #EO#E, WS

s Bal kR */

IRENFET w25x40. ¢ SEILIR R 5L

/*
* I W25X40:E
* 4 dev busSPI0
* arg NULL

*

* JR[E 0=1 1

*/

int W25X40_init(void *dev, void *arg);
/*

* F7FFW25X401L

* Y dev busSPI0

* arg NULL

*

* JR[E] 0=h 1N

*/

int W25X40_open(void *dev, void *arg);

/*

* S [AW25X40i08

* 4 dev busSPI0

* arg NULL

*

* JR[A]: 0=/Y)

*/

int W25X40_close(void *dev, void *arg);

/*

* AW25X40:0 Fr iS4

* 4 dev busSPI0

* buf . unsigned char *, Tt BUEE i 2% vb (X

* size  FH: int, UM, KEAREL buf MAE
* arg M unsigned int *, iEflashffiCifiihl (W25X40 Pk MO FF 4 k4T 2% Mk g ik )

*ORME BRI AL

int W25X40_read(void *dev, void *buf, int size, void *arg);

LLTR IR T R BAF A R A F
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/*
* [EW25X40:0 1 E HdE
* 4 dev busSPI0
* buf . unsigned char *, H-TAFRFES 5 2200 X
* size KA int, MEAMTNH, KEAREY buf M%LE
* arg HA: unsigned int *, Hflashfiiaiihl (W25X40 N ikl Ao T 4a k47 2k M gl )
"
* JR ] SPNIESTEA
*
* Ui FE N W25xa08: £ 2 4% 0k

int W25X40_write(void *dev, void *buf, int size, void *arg);

/*

* [ ER /W25 XA i A ik il i 4

* S dev busSPI0

*
2
* cmd | arg

K e e e e e e e e m e m = = = = = = = = = = = = = = = ————————————
* IOCTL_FLASH_FAST_READ_ENABLE | NULL. JF/HSPIHZIFLASHBRH A =

K e e e e e e e e e e e e — e — e —————————— -
* IOCTL_FLASH_FAST_READ_DISABLE | NULL. {5 1ESPIRZEAIFLASHPRE LA

K e e e e e e = = = = = = = = = = = = = = = ———————
* IOCTL_W25X40_READ_ID | 2%%4: unsigned int *

* | Hi&: Hw25x40:8 4 ID

K e e e e e e = = = = = = = = = = = = = = = ————————
* IOCTL_W25X40_ERASE_4K | 2¢M: unsigned int

* IOCTL_W25X40_SECTOR_ERASE | Hi&: EEBRZHERTIE Ak E

K e e e e e e = = = = = = = = = = = = = = = = ————————
* IOCTL_W25X40_ERASE_32K | 2¢M: unsigned int

* | i BERiZHLEFTE 32K

K e e e e e e = = = = = = = = = = = = = = = ———————————
* IOCTL_W25X40_ERASE_64K | 2¢M: unsigned int

* | i EERiZHLEFTE 64K ER

*

*

*

*

*

*

int W25X40_ioctl(void *dev, unsigned cmd, void *arg);

RFEORH:
#if (PACK_DRV_OPS)

extern driver_ops_t *1slx_w25x40_drv_ops;

t#tdefine 1s1x_w25x40_init(spi, arg) 1six_w25x40_drv_ops->init_entry(spi, arg)

t#tdefine 1s1x_w25x40_open(spi, arg) 1six_w25x40_drv_ops->open_entry(spi, arg)

#define 1six_w25x40_close(spi, arg) 1six_w25x40_drv_ops->close_entry(spi, arg)

#define 1silx_w25x40_read(spi, buf, size, arg) \
1s1x_w25x40_drv_ops->read_entry(spi, buf, size, arg)

#define 1silx_w25x40_write(spi, buf, size, arg) \
1s1x_w25x40_drv_ops->write_entry(spi, buf, size, arg)

#define 1s1x_w25x40_ioctl(spi, cmd, arg) \

1s1x_w25x40_drv_ops->ioctl_entry(spi, cmd, arg)

YL 75 P T3 R R AR A PR A A
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#else
t#tdefine 1s1x_w25x40_init(spi, arg) W25X40_init(spi, arg)
#tdefine 1s1x_w25x40_open(spi, arg) W25X40_open(spi, arg)
#tdefine 1s1x_w25x40_close(spi, arg) W25X40_close(spi, arg)

t#tdefine 1s1x_w25x40_read(spi, buf, size, arg) W25X40_read(spi, buf, size, arg)
#tdefine 1s1x_w25x40_write(spi, buf, size, arg) W25X40_write(spi, buf, size, arg)
#tdefine 1s1x_w25x40_ioctl(spi, cmd, arg) W25X40_ioctl(spi, cmd, arg)

t#tendif

TE: W25X40 N NESEH PMON, FYEFF RIR[K bootloader, 5 %A% 268K;
FH P B DA FE B R ik 4 (B 4 2 7E bootloader 2 b, i 300K~512K.

W25X40_read fl W25X40 write KE(Y) arg S41:

W25X40 [ F A FLASH Mtk 25 (] M\ @ F| 512K #E1T4mdk, AW arg S50 FLASH Ml 25 ] iy
PEERGmEE (K8: unsigned int *).

W R P, A RKERIE R

W25X40_ioctl ML) arg S4L:
FRIEAF ) emd A ANF P HAR R, AN 1E 2 88 W25X40_ioctl AT S

PLF REA TR A B S IEAE -

#define TOUCHSCREEN CAL_POS  (501%1024) // HudE{5A7Huhk
/*

* il 5 A2 T B OR AT BIW25 X401 Htik (501*1024) 4k

*/

int save_touchscreen_calibrate_values_to_w25x40(int *calibrate_coords, int len);
/*

LTI R LR AT A5 7 A2 A A

*/

int load_touchscreen_calibrate_values_from_w25x40(int *calibrate_coords, int len);

3.2 il B - XPT2046

PEAAY: 1six-drv/spi/xpt2046/xpt1046.c
SkA: 1six-drv/include/spi/xpt2046.h

XPT2046 & 5fEH, 7 bsp.h FECE %€ X:

#define XPT2046_DRV
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XPT2046 H4E1E SPIO ik 1, £ xpt1046.c HiE L:

#define XPT2046_CS

1

XPT2046 [{iB {524, 7£ XPT2046_read ¥ & X:

WESH:

LS1x_SPI_mode_t tfr_mode

true: spi OB, e SHHREIERL */

{
baudrate: 2000000, /* B{EIEE 2M */
bits_per char: 8, /* G RIAE *+/
1sb_first: false, /* ARG Rk */
clock_pha: true, /* spi IEPHILL */
clock_pol: true, /* spi gttt */
clock_inv: true, /* true: RIEKARL */
clock_phs: false, /*

}s

IREHFLR xpt1046. c S ) R %Y -

int W25X40_read(void *dev, void *buf, int size, void *arg);

/*

* WIEHXPT2046:0

* 4 dev busSPI0

* arg NULL

*

*RE: e=RY)

*/

int XPT2046_initialize(void *dev, void *arg);

/*

* MXPT2046:5 1 LA (filf )

* 4 dev busSPI0

* buf KA. ts_message_t *, F4l, H TAFBUSEEEHE M X
* size KA int, FREITTE, KERGEHLL buf % E, sizeof(ts_message t)fii%l
* arg NULL

*

* JR A iR

*/

1

L7525 T R s 3R AT B A7 B ]
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#if (PACK_DRV_OPS)
extern driver_ops_t *1slx_xpt2046_drv_ops;
#tdefine 1s1x_xpt2046_init(spi, arg) 1six_xpt2046_drv_ops->init_entry(spi, arg)
#tdefine 1six_xpt2046_read(spi, buf, size, arg) \
1s1x_xpt2046_drv_ops->read_entry(spi, buf, size, arg)
#else
#tdefine 1six_xpt2046_init(spi, arg) XPT2046_initialize(spi, arg)
#tdefine 1six_xpt2046_read(spi, buf, size, arg XPT2046_read(spi, buf, size, arg)

t#tendif

HE: XPT2046 i BEiH7E LCD #E b, iBid 40Pins FPC 22 LR T HE 2
XPT2046 [f] PENIRQ 15 5 # il GPIO54 (UART2_RX)ZEHH -

#define XPT2046 USE_GPIO_INT ) /* iR GPIO kS */
#define XPT2046_USE_GPIO_NUM 54 /* flfs R GPIO i */
3.3 R RS AP

PAHS: 1six-drv/spi/xpt2046/touch_utils.c
Sk3C: 1six-drv/include/spi/xpt2046.h

A 5 A I S R 1 € X
#define TOUCHSCREEN_USE_MESSAGE @

fisk e 5 ] R o i Y

b [ o £
* R X, y  fdgEALER

typedef void (*touch_callback_t)(int x, int y);

S PR A
PRI

/*

* i A IF BRI
*/

int do_touchscreen_calibrate(void);

/*

* JERTOSHFE T, Ja Bl pE T 5%

* B cb S touch_callback_t, &AM AR 12 0] o £ fit FH P b3
*/

int start_touchscreen_task(touch_callback_t cb);
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/*
* FERTOSHiRE I, {515 fRAE 55
*/
int stop_touchscreen_task(void);
/*
* TERBURFE T, R A b B Al b
*/

extern int bare_get_touch_point(int *x, int *y);

4. I2C B %

WA : 1six-drv/i2c/1slx_i2c_bus.c
Sk3C: 1six-drv/include/1s1x_i2c_bus.h

I2C W&Z M, 1€ bsp.h THCE ZE X:
#define BSP_USE_I2C®
//#define BSP_USE_I2C1

//#define BSP_USE_I2C2

12C W& S H, £ 1six_i2c_bus.c HE X:

#ifdef BSP_USE_I2CO

static LS1x_I2C_bus_t 1six_I2CO =

{
.hwI2c = (struct LS1x_I2C_regs *)LS1x_I2CO_BASE, /* B SENE */
.base_frq = 0, /¥ BRI */
.baudrate = 100000, /¥ JEfEEER
.dummy_char = 0,
.i2c_mutex = o, /] B
.initialized = o, /] REWIE
.dev_name = "i2ce", /] BRBFR

}s

LS1x_I2C_bus_t *busI2CO = &lslx_I2CO;

#tendif
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URENFEF 1s1x_i2c_bus.c SZHLA K%

/*
* WA I2C 4%
* S bus busI2C0/busI2C1/busI2C2

* R 0=

* P T2CRMRAEAEFITD, L2 ST FZAIda 1k ek B
*/

int LS1x_I2C_initialize(void *bus);

/*
* JFURT2CAZRIRAE . ARREGRINT 208 2k (142 il B
* S bus busI2C0/busI2C1/busI2C2

* Addr  BZkbus EHEIEIIEAT2CN AR 7 ArT2CHbk

*

* IR 0=/Y)

*/

int LS1x_I2C_send_start(void *bus, unsigned int Addr);
/*

* GEWRI2CHZRERE . AMEURI2CA M HIRL
* L bus busI2C0/busI2C1/busI2C2

* Addr  EZkbus EHEIEIIEAT2CNRAR) 7 ArT2CHbk

*

* IR 0=/Y)

*/

int LS1x_I2C_send_stop(void *bus, unsigned int Addr);
/*

* R I2CAERHT AR L T 1 R dr &

* R bus busI2CO/busI2C1/busI2C2

* Addr  HZkbus FHAEREANT2CMAR 7 fLI2CHE
* rw 1: FEEEE; o: SRfE.

* JR A 0=%7)
*/

int LS1x_I2C_send_addr(void *bus, unsigned int Addr, int rw);

/*
L N ING & SERE e
* 4 bus busI2C0/busI2C1/busI2C2

* buf KA unsigned char *, HT- AR B 22 i X
* len AL int, FREEUNFENEL, KETRED buf MRRE
*

* R [A] AR 1 5L

*/

int LS1x_I2C_read_bytes(void *bus, unsigned char *rxbuf, int len);

/*
* [ I2C 45 NEHE
* S bus busI2C0/busI2C1/busI2C2

* buf 2R unsigned char *, HTA74E S BdE g2 i X
* len B int, fFENFENH, KEAREY buf A=

* R [E AU EGEAF I 715
*/

int LS1x_I2C_write_bytes(void *bus, unsigned char *txbuf, int len);

TLIF I3 T R AT R PR A 7]
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/*
* [ T2C A 2R Rk H il iy 4
* SR bus busI2C0/busI2C1/busI2C2
K e e e e e e e e e e e e e e e e e e e e e e e e e e e — e — e — e e e mm e mm e m————— -
* cmd | arg
K e e e e e e e e e e m e m = = = = = = = = = = = = = = = = ————————————
* IOCTL_SPI_I2C_SET_TFRMODE | ZEM: unsigned int
* | i WEI2CMLIEEEE
K e e e e e e e e e e e e e e — o ————_———————_————— ——
*
* JR[A] 0=hk 1
*
* Ui ZRECR L . T2CIE & TV H AN, B0 DA IRBUA 2 HilAL
*/
int LS1x_I2C_ioctl(void *bus, int cmd, void *arg);

DRk Rt i€

#if (PACK_DRV_OPS)

#define
#define
#define
#define
#define
#define
#define
#else
#define
#define
#define
#define
#define
#define
#define

ttendif

1six_i2c_initialize(i2c)
1six_i2c_send_start(i2c, addr)
1six_i2c_send_stop(i2c, addr)
1six_i2c_send_addr(i2c, addr, rw)
1s1x_i2c_read_bytes(i2c, buf, len)
1six_i2c_write_bytes(i2c, buf, len)

1six_i2c_ioctl(i2c, cmd, arg)

1six_i2c_initialize(i2c)
1six_i2c_send_start(i2c, addr)
1six_i2c_send_stop(i2c, addr)
1six_i2c_send_addr(i2c, addr, rw)
1six_i2c_read_bytes(i2c, buf, len)
1six_i2c_write_bytes(i2c, buf, len)

1six_i2c_ioctl(i2c, cmd, arg)

4.1 GPIO > PCA9557

PAHS: 1six-drv/i2c/pca9557/pca9557.c
k30 1six-drv/include/i2c/pca9557.h

PCA9557 & &R fEH, 7 bsp.h HHECE % X:

#define

PCA9557_DRV

i2c->ops->init(i2c)
i2c->ops->send_start(i2c, addr)
i2c->ops->send_stop(i2c, addr)
i2c->ops->send_addr(i2c, addr, rw)
i2c->ops->read_bytes(i2c, buf, len)
i2c->ops->write_bytes(i2c, buf, len)

i2c->ops->ioctl(i2c, cmd, arg)

LS1x_I2C_initialize(i2c)
LS1x_I2C_send_start(i2c, addr)
LS1x_I2C_send_stop(i2c, addr)
LS1x_I2C_send_addr(i2c, addr, rw)
LS1x_I2C_read_bytes(i2c, buf, len)
LS1x_I2C write bytes(i2c, buf, 1len)

LS1x_I2C_ioctl(i2c, cmd, arg)
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PCA9557 #:4%4F 12€0 I, I2C Ml FEEH Rz LR (pca9557.c):
#define PCA9557_ADDRESS ox1C /* 7 fhE */
#define PCA9557_BAUDRATE 100000 /* 100K */

RSP pca9557. ¢ S ) ok % :

/*

* YIRILPCA9SS 7 F, IRAEPCA9SS 7 AT B i) iE Ak GP IO A /4 Hi i I
* Z¥: bus busI2Co

* arg NULL

*

*R[E: =R

*/

int PCA9557_init(void *dev, void *arg);
/*

* APCA9S57AS i 1 5 A\ 3 1 He 4l

* ZH: bus busI2Ce

* buf ZH: unsigned char *

* size 1

* arg NULL

* JR[E: =Tl

*/

int PCA9557_read(void *dev, void *buf, int size, void *arg);
/*

* [HPCA9SS7:L i S 1 s

* 2. bus busI2Co

* buf FM: unsigned char *

* size 1

* arg NULL

* R[A 0=k
*/

int PCA9557_write(void *dev, void *buf, int size, void *arg);

AP ORH:
#if (PACK_DRV_OPS)
extern driver_ops_t *1slx_pca9557_drv_ops;
t#tdefine 1s1x_pca9557_init(iic, arg) 1six_pca9557_drv_ops->init_entry(iic, arg)
t#tdefine 1six_pca9557_read(iic, buf, size, arg) \
1six_pca9557_drv_ops->read_entry(iic, buf, size, arg)
t#tdefine 1six_pca9557_write(iic, buf, size, arg) \

1s1x_pca9557_drv_ops->write_entry(iic, buf, size, arg)

#telse
#define 1six_pca9557_init(iic, arg) PCA9557_init(iic, arg)
t#tdefine 1six_pca9557_read(iic, buf, size, arg) PCA9557_read(iic, buf, size, arg)

t#tdefine 1six_pca9557_write(iic, buf, size, arg) PCA9557 write(iic, buf, size, arg)
#tendif
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J¥: PCA9557 FfE GPIO ¥ /&, Wit FMMERAART B KEAR HH 1B T H ) GPIO HR.

AR

BRI T

bool get_ads1015_ready(void *bus); LA ads1015 5 AD FAuRAS - 1B JFRIR
bool get_rx8010_irql(void *bus); BN rx8010 5y I i i b7 1 OIRAS

bool get_rx8010_irq2(void *bus); BEHL rx8010 5 4 e I i 2 R

bool get_usb_otg_id(void *bus) - 1CHFERK

bool get_touch_down(void *bus) - 1ICHFRIR MRS

bool set_usb_otg_vbus(void *bus, bool en) - 1ICFEKR

bool set_camera_reset(void *bus, bool en) - 1ICFHFER

bool set_camera_powerdown(void *bus, bool en) | - 1c FkiR

4.2 PWM it GP7101

JEAAY: 1s1x-drv/i2c/gp7101/gp7101.c
Skf: 1six-drv/include/i2c/gp7101.h

GP7101 2 i H, 7E bsp.h FECE %€ -

#define GP7101_DRV

GP7101 H:%1F 12¢0 I, I2C HihbFLE(EHE % e LW~ (gp7101.0):
#define GP7101_ADDRESS 0x58 /* 7 fithhl */

#define GP7101_BAUDRATE 100000 /* 100K */

UREH PR gp7101. c S ok % -

int GP7101_write(void *dev, void *buf, int size, void *arg); EHiET

vE: GP7101 F: S HiH 100Hz [¥] PWM {55, R FAlERE=EEE),

SEH R

LCD 5o 4%
int set_lcd_brightness(void *bus, int brightpercent);

Z¥: brightpercent: 1~100
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4.3 ADC it> /5 ADS1015

VEACAY: 1six-drv/i2c/ads1015/ ads1015.c
St 1six-drv/include/i2c/ ads1015.h

ADS1015 & BfEH, 7F bsp.h FEE 7€ -
#tdefine ADS1015_ DRV

ADS1015 H:7F 12€0 |, 12C HuhbALEEHEEE YR (ads1015.¢):
#define ADS1015_ ADDRESS 0x48 /% 7 fribdl */

#define ADS1015_BAUDRATE 100000 /* 100K */

IREHFEST ads1015. ¢ SEH I R %L

/*

* MADS1015EHL 2 T ADCH: el

* Z¥: bus busI2Ce

* buf HKA: uintle_t *

* arg ADS1015_CHANNEL_D@: Z/rfii\ P=AIN®, N=AIN1
* ADS1015_CHANNEL_D1: Z%4rfii\ P=AIN@, N=AIN3
* ADS1015_CHANNEL_D2: Z%4rfii\ P=AIN1, N=AIN3
* ADS1015_CHANNEL_D3: Z/rfii\ P=AIN2, N=AIN3
* ADS1015_CHANNEL_SO: Hiififii N\ AINO

* ADS1015_CHANNEL_S1: Hiimfii N AIN1

* ADS1015_CHANNEL_S2: Hiifii A AIN2

* ADS1015_CHANNEL_S3: Hiifi4fi A AIN3

* GR[E: e=pIh

*/

int ADS1015_read(void *dev, void *buf, int size, void *arg);
/*

* i ADS1015:85 F

* 2% bus busI2Co

*  IOCTL_ADS1015_SET_CONV_CTRL
*  IOCTL_ADS1015 GET_CONV_CTRL
* IOCTL_ADS1015_SET_LOW_THRESH uintl6_t, set low thresh register

| uinti6_t, set convert config register

|

|
* IOCTL_ADS1015_ GET_LOW_THRESH | uintil6_t *, get low thresh register

|

|

|

uintl6_t *, get convert config register

*  TOCTL_ADS1015_SET_HIGH_THRESH
*  TOCTL_ADS1015_GET_HIGH_THRESH
*  TOCTL_ADS1015_DISP_CONFIG_REG

uintl6_t, set high thresh register
uintl6_t *, get high thresh register
NULL, display config register

int ADS1015_ioctl(void *dev, int cmd, void *arg);

TLIF I3 T R AT R PR A 7]
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AP EORH.
#if (PACK_DRV_OPS)
extern driver_ops_t *1slx_ads1015_drv_ops;
#tdefine 1six_ads1015_read(iic, buf, size, arg) \
1si1x_ads1015_drv_ops->read_entry(iic, buf, size, arg)
t#tdefine 1six_ads1015_ioctl(iic, cmd, arg) \

1si1x_ads1015_drv_ops->ioctl_entry(iic, cmd, arg)

ttelse
t#tdefine 1six_ads1015_read(iic, buf, size, arg) ADS1015_read(iic, buf, size, arg)
t#tdefine 1si1x_ads1015_ioctl(iic, cmd, arg) ADS1015_ioctl(iic, cmd, arg)
#tendif

ADS1015_read: BLHUMHT ADC #4045, buf & unsigned short KA.
ADS1015_ioctl: B,

/*

* 4. bus busI2Ce

* channel  see ADS1015_read()'s arg
*/

i — Ml iE ) ADC 18

uintl6_t get_ads1015_adc(void *bus, int channel);

YNGR

uintl6_t val;

float vin;

val = get_ads1015_adc(busI2CO, ADS1015 REG_CONFIG_MUX_SINGLE_®@); // iLifiH o
vin = ©.002 * val; /* 0.002 EHE{ERIERE */

printf("ADS1015_INO = Ox%04X, voltage=%6.3f\r\n\r\n", val, vin);
ADS1015_ioctl(busI2CO, ADS1015 DISP_CONFIG_REG, NULL); /] SR

4.4 DAC it F MCP4725

PAS: 1six-drv/i2c/mcp4725/mcpd725.c
SLcf: 1six-drv/include/i2c/mcp4725.h

MCP4725 &5, 7& bsp.h FECE % -
t#tdefine MCP4725_DRV
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MCP4725 H::17E 12C0 |, 12C Mhhl Al R 2 X W F (mcpa725.¢):
#define MCP4725_ ADDRESS 0x60 /* 7 ALk */

#define MCP4725_BAUDRATE 100000 /* 100K */

RSN LR mepa725. ¢ S ) ok % .

/*
* [MMCP47255 2 AT HUE I TDACKH: 4

* Z4:  bus busI2Co
* buf uintle_t *, value to be convert out
* arg NULL

* JR[E: =)

*/
int MCP4725_write(void *dev, void *buf, int size, void *arg);
/*

* fEHIMCP4725:05

* 28 bus busI2Co

* IOCTL_MCP4725_WRTIE_EEPROM | uinti6_t, set default value to eeprom of mcp4725
| to convert out after poweron
*  TOCTL_MCP4725_READ_EEPROM | uint16_t *, get default value of mcp4725's eeprom
* IOCTL_MCP4725_DISP_CONFIG_REG | NULL, display all config register

|

* IOCTL_MCP4725_READ_DAC uintlé_t *, get current value in convert register

*R[E: 0=/
*/

int MCP4725_ioctl(void *dev, int cmd, void *arg);

AP #EO R
#if (PACK_DRV_OPS)
extern driver_ops_t *1slx_mcp4725_drv_ops;
t#tdefine 1six_mcp4725_write(iic, buf, size, arg) \
1s1x_mcp4725_drv_ops->write_entry(iic, buf, size, arg)
t#tdefine 1six_mcp4725_ioctl(iic, cmd, arg) \
1s1x_mcp4725_drv_ops->ioctl_entry(iic, cmd, arg)
#else
t#tdefine 1six_mcp4725_write(iic, buf, size, arg) MCP4725 _write(iic, buf, size, arg)
t#tdefine 1six_mcp4725_ioctl(iic, cmd, arg) MCP4725_ioctl(iic, cmd, arg)

t#tendif
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LR R
/*
* 24 bus busI2Ce
1/ dacVal value to be convert out = DAC #E i
int set_mcp4725_dac(void *bus, uintl6_t dacval);

Ty ENR
unsigned short dac = 0x800;

MCP4725_write(busI2CO, (unsigned char *)&dac, 2, NULL);

4.5 RTC 5/ RX8010S3J

VEACHE: 1six-drv/i2c/rx8010/ rx8010.c
S : 1six-drv/include/i2c/ rx8010.h

RX8010 & 54 [f], 7E bsp.h HEE % E X:
#define RX8010_ DRV

RX8010 H:4%7F 12€0 I, I2C Huli-FEEEEE L UWF (rx8010.c):
#define RX8010_ADDRESS 0x32 /* 7 it */

#define RX8010_BAUDRATE 100000 /* 100K */

IREHFEFT rx8010. ¢ SLHLIKI ER %L :

int RX8010_initialize(void *dev, void *arg); YIH
int RX8010_read(void *dev, void *buf, int size, void *arg); 15z H
int RX8010_write(void *dev, void *buf, int size, void *arg); 5HI
int RX8010_ioctl(void *dev, int cmd, void *arg);

AP EORH:
#if (PACK_DRV_OPS)
extern driver_ops_t *1slx_rx8010_drv_ops;
#tdefine 1s1x_rx8010_init(iic, arg) 1s1x_rx8010_drv_ops->init_entry(iic, arg)
#tdefine 1s1x_rx8010_read(iic, buf, size, arg) \

1s1x_rx8010_drv_ops->read_entry(iic, buf, size, arg)
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#tdefine 1six_rx8010_write(iic, buf, size, arg) \
1s1x_rx8010_drv_ops->write_entry(iic, buf, size, arg)
#tdefine 1s1x_rx8010_ioctl(iic, cmd, arg) \
1s1x_rx8010_drv_ops->ioctl_entry(iic, cmd, arg)
#else
#tdefine 1s1x_rx8010_init(iic, arg) RX8010_initialize(iic, arg)
#tdefine 1s1x_rx8010_read(iic, buf, size, arg) RX8010_read(iic, buf, size, arg)
#tdefine 1s1x_rx8010 write(iic, buf, size, arg) RX8010_write(iic, buf, size, arg)
#tdefine 1s1x_rx8010_ioctl(iic, cmd, arg) RX8010_ioctl(iic, cmd, arg)
#endif

RX8010 read 1 RX8010_write B ¥ (K] buf ZH A struct tm * .

KA R

/*
* [i] RX8010 5 A RHH I
*/

int RX8010_set_time(void *bus, struct tm *dt);

/*
* ) RX8010 BELALEH
*/

int RX8010_get_time(void *bus, struct tm *dt);
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5. NAND F=i|i%

JEA8AS: 1six-drv/nand/1s1x_nand.c
Sk3tff: 1six-drv/include/1s1x_nand.h
NAND #$2 1 Flash i Z%(: 1six-drv/nand/nand_k9f1ge8.h

NAND & 51 F, 7£ bsp.h L E % & X
#define BSP_USE_NAND

IRBSHFEF 1s1x_nand.c SEH TR EL:

/*

* YIIEIENAND %

* 4 dev devNAND
* arg NULL

* R 0=
*/

int LS1x_NAND_initialize(void *dev, void *arg);

/*
* {TFFNAND %
* 4 dev devNAND
* arg NULL

*
* R 0=
*/

int LS1x_NAND_open(void *dev, void *arg);

/*
* 2 FINAND %
* 4 dev devNAND
* arg NULL

* R 0=
*/

int LS1x_NAND_close(void *dev, void *arg);

/*

* MNAND Flashis /24

* Y dev devNAND

* buf K char *, HTAFBOEIEIE 2P X
* size  FAL: int, FFRIUOTEEL, KEAREL buf MR
* arg 27 : NAND_PARAM_t *.

*

*ORME: EREUR TR

*

* U JEHUNAND FLashidS 7 0 16 HIfEHL.

*/

int LS1x_NAND_read(void *dev, void *buf, int size, void *arg);

TLIR 3 M T R AR AE R R A R A 7
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/*
* [MNAND Flashits i 5 $ids
* 4 dev devNAND
* buf KB char *, HTAFRERES EdE 2200 X
* size A int, FREEANMTEH, KEAGREBL buf %L
* arg 27 : NAND_PARAM_t *.
*
* A CUNETE-)
*
* P 1. BARIINAND FlashCi gtk Ak ;
* 2. FT NAND Flashils v S IEIREE IS .
*/

int LS1x_NAND_write(void *dev,void *buf, int size, void *arg);

/*

* [AINAND Flashils i & %45 Hil i 4

* 4 dev devNAND

*

K e e e e e e e e = = = ——————
* cmd | arg

K e e e e e e = = = = = = = = = = = = = = = ————————
* IOCTL_NAND_RESET | NULL, EAfIFlashith

K e e e e e e e e e e e . — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —— ——————————————
* IOCTL_NAND_GET_ID | ZEAM: unsigned int *

* | JHi&: #EFlashits )y ID

K e e e e e e e e e e e e e e — — — — — — — ——————————————
* IOCTL_NAND_ERASE_BLOCK | ZEM: unsigned int

* | A& MIBR/ KSR Lashits it — ANk

K e e e e e e e e e e — e — e ———————————
* IOCTL_NAND_ERASE_CHIP | NULL, BRSNS FLashits

K e e e e e e e e = = = = =
* IOCTL_NAND_PAGE_BLANK | 2%%: unsigned int

* | i BAREFlashtS o 1 —ANHURAE 2

K e e e e e e e e e = =
* IOCTL_NAND_MARK_BAD_BLOCK | 2%7: unsigned int

* | Hi&: AridFlashits i —NEOy IR B

K e e e e e e e e e = = = = = ———————————
* TOCTL_NAND_IS_BAD_BLOCK |  2%%: unsigned int

* | & KAFlashils i — R 72

K e e e e e e e e = = = = ——————
*

int LS1x_NAND_ioctl(void *dev, unsigned cmd, void *arg);

PO R
#if (PACK_DRV_OPS)

extern driver_ops_t *1slx_nand_drv_ops;

#tdefine 1lsix_nand_init(nand, arg) 1s1x_nand_drv_ops->init_entry(nand, arg)
#tdefine 1lsilx_nand_open(nand, arg) 1s1x_nand_drv_ops->open_entry(nand, arg)
#tdefine 1lsix_nand_close(nand, arg) 1s1x_nand_drv_ops->close_entry(nand, arg)

t#tdefine 1lsix_nand_read(nand, buf, size, arg) \
1six_nand_drv_ops->read_entry(nand, buf, size, arg)
#define 1slx_nand_write(nand, buf, size, arg) \

1six_nand_drv_ops->write_entry(nand, buf, size, arg)

LLTR IR T R BAF A R A F
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#tdefine 1six_nand_ioctl(nand, cmd, arg) \

1six_nand_drv_ops->ioctl_entry(nand, cmd, arg)

#else
#tdefine 1six_nand_init(nand, arg) LS1x_NAND_initialize(nand, arg)
#tdefine 1six_nand_open(nand, arg) LS1x_NAND_open(nand, arg)
#tdefine 1six_nand_close(nand, arg) LS1x_NAND_close(nand, arg)

#tdefine 1six_nand_read(nand, buf, size, arg) LS1x_NAND_read(nand, buf, size, arg)
#tdefine 1six_nand_write(nand, buf, size, arg) LS1x_NAND write(nand, buf, size, arg)
t#tdefine 1six_nand_ioctl(nand, cmd, arg) LS1x_NAND_ioctl(nand, cmd, arg)

t#tendif

NAND ¥ & IS4, TEVIGALIT AL E ;

NAND 1 2| £45 K2 -
enum
{
NAND_OP_MAIN = 0x0001, /* ¥4F page ) main X1 */
NAND_OP_SPARE = 0x0002, /* #A4E page 1] spare XIH */
}s
typedef struct
{
unsigned int pageNum; // physcal page number
unsigned int colAddr; // address in page
unsigned int opFlags; // NAND_OP_MAIN / NAND_ OP_SPARE

} NAND_PARAM_t;

NAND_read F1 NAND_write f arg Z:%/& NAND_PARAM_t * A, #REEER Flash 5.

7Ef#i ] NAND_read Il NAND_write 2 i, #AZiBh4T NAND_init I NAND_open E%(.

T IRFFEF{NSZRE NANDO; F T NAND1~NAND3 % £ Bt B B MR & S HAMYIE AT

NAND Xz R H I fEF, H5% 1s1x_yaffs.c.
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6. BRI

JEACAS: 1six-drv/fb/1six_fb.c
SLt: 1six-drv/include/1six_fb.h
framebuffer L E: 1six-drv/fb/lsix_fb_utils.c

framebuffer £, 7F bsp.h e & % -
#define BSP_USE_FB

URENFEFF 1s1x_fb.c SZHLKI R 3L

/*
* PIUHDCIR %
* 4 dev devDC
* arg NULL

*
* R 0=
*/

int LS1x_DC_init(void *dev, void *arg);

/*
* FIFFDCI %
* 4 dev devDC
* arg NULL

*
* R 0=
*/

int LS1x_DC_open(void *dev, void *arg);

/*

* JEPDCH %

* R dev devDC
* arg NULL

* R[] 0=
*/

int LS1x_DC_close(void *dev, void *arg);

/*

* IR X

* 4 dev devDC

* buf K char *, HTAFBOEIEIE 2P X

* size  HM: int, AT TE, KEAGEY buf MEE

* arg KM unsigned int, framebufferZimZE X A HIbEwFL & .
*

* JR[A]: PGS

*/

int LS1x_DC_read(void *dev, void *buf, int size, void *arg);
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/*
* 5 RIREMIX
* 4 dev devDC
* buf KR char *, HTAHSEEIRZ X
* size  FH: int, FFEANMTFEE, KEAREL buf A E
* arg KM unsigned int, framebufferZimZEIX A HIbEwFL & .
*
* IR [A] CPNETE-
*/
int LS1x DC write(void *dev, void *buf, int size, void *arg);

_DC_ g
/*
* DR RIR I i 4
* B dev devDC
K e e e e e e = = = = = = = = = = = = = ————————
* cmd | arg
K e e e e e e e e e = = = = ————————————
* FBIOGET_FSCREENINFO | 2. struct fb_fix_screeninfo *
* | Hi&: iIframebufferfd & & n{E R
K e e e e e e e e e ————_——_————————————
* FBIOGET_VSCREENINFO | 28 struct fb_var_screeninfo *
* | Hi&: iEEframebuffera] fLE R {5 S
K e e e e e e e e = = = = =
* FBIOGETCMAP | 2. struct fb_cmap *
* | Hi&: Bframebufferif
K e e e e e e e e e e e m e m = = = = = = = = = = = = —————————————
* FBIOPUTCMAP | M struct fb_cmap *
* | Hi#: & Eframebufferifi il
K e e e e e e e e = = = = ——————
* IOCTRL_FB_CLEAR_BUFFER | 2%%: unsigned int
* | A& HEEEER RGN X (BEE)
K e e e e e e e e e e m = = = = = = = = = = = = = = ————————————
* IOCTRL_LCD_POWERON | TODO i A A LCD L A% il b 78 S
K e e e e e e = = = = = = = = = = = = = = = ———————————
* IOCTRL_LCD_POWEROFF | TODO I HLAE A LCD L 45 il i, b 78 SR
K e e e e e e e e e e e — — e — e ———————————
*
* R A : 0=h 1)
*/
int LS1x _DC ioctl(void *dev, unsigned cmd, void *arg);

_DC_ g g

FPE O RS
#if (PACK_DRV_OPS)

extern driver_ops_t *1slx_dc_drv_ops;

#tdefine 1six_dc_init(dc, arg) 1six_dc_drv_ops->init_entry(dc, arg)
#tdefine 1six_dc_open(dc, arg) 1six_dc_drv_ops->open_entry(dc, arg)
#tdefine 1six_dc_close(dc, arg) 1six_dc_drv_ops->close_entry(dc, arg)
#tdefine 1six_dc_read(dc, buf, size, arg) \

1six_dc_drv_ops->read_entry(dc, buf, size, arg)
#define 1six_dc_write(dc, buf, size, arg) \

1six_dc_drv_ops->write_entry(dc, buf, size, arg)
#define 1six_dc_ioctl(dc, cmd, arg) 1six_dc_drv_ops->ioctl_entry(dc, cmd, arg)

#else

#tdefine 1six_dc_init(dc, arg) LS1x_DC_initialize(dc, arg)

YL 75 P T3 R R AR A PR A A
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#tdefine 1six_dc_open(dc, arg) LS1x_DC_open(dc, arg)
#tdefine 1six_dc_close(dc, arg) LS1x_DC_close(dc, arg)
t#tdefine 1six_dc_read(dc, buf, size, arg) LS1x_DC_read(dc, buf, size, arg)
#tdefine 1six_dc_write(dc, buf, size, arg) LS1x_DC_write(dc, buf, size, arg)
#tdefine 1six_dc_ioctl(dc, cmd, arg) LS1x_DC_ioctl(dc, cmd, arg)
STHERH

iR

/*

* BT SR TG

* R A 1=CWIUAM; o=RAAHL

*/

int 1six_dc_initialized(void);

/*

* N g8 2 7 E ) (open)

* JR[A 1=C.33)); e=K/H3)
*/

int 1six_dc_started(void);

KX 1six_fb.h i) LCD TAERERE 2 X
/%
/%
/%

#define LCD_480x272 "480x272-16@60"

#define LCD_800x480 "800x480-16@60"

LR E LD TR
extern char LCD_display_mode[]; /*
FH T NI RE P b R e M 1% 4 R A B

LCD_800x480;

char LCD_display_mode][ ]

1six_fb_utils.c SZHLH LCD SEREEIN T

Fit: 4 inch LCD */
Fit: 7 inch LCD */

I X P HER*Y ) HER - 16 (L@RIHIAIR */

LCD LAERESL */

e

int fb_open(void);

W FFHITIF framebuffer JX5)

void fb_close(void);

%4 framebuffer BKZ)

int fb_get_pixelsx(void);

IR [A] LCD 1) X 43 HE R

int fb_get_pixelsy(void);

R[] LCD HY Y 43 B
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void fb_set_color(unsigned colidx, unsigned value);

BB 5 colidx AL BN

unsigned fb_get_color(unsigned colidx);

U2 5] 3 colidx AL IEIn

void fb_set_bgcolor(unsigned colidx, unsigned value);

BEE A A T S

void fb_set_fgcolor(unsigned colidx, unsigned value);

BEE T4 i A A T S

void fb_cons_putc(char chr);

{E LCD 45l &t — DN F4F

void fb_cons_puts(char *str);

{E LCD 4&iil Gt — M7

void fb_cons_clear(void);

AT LCD =il &5 bF

void fb_textout(int x, int y, char *str);

fF LCD[ X, y JAbFT ER 7455 B

int fb_showbmp(char *bmpfilename, int x, int y);

£ LCD[ X,y 14 &oR bmp E1&

void fb_put_cross(int x, int y, unsigned colidx);

75 LCD[X, yJAbili» +1 55

void fb_put_string(int x, int y, char *str,

unsigned colidx);

{E LCD[x, y JAb 136 52 BT B4

void fb_put_string_center(int x, int y, char *str,

unsigned colidx);

fE LCD EBA[x,y 1AM O 4 E BT

%

A

Bl

void fb_drawpixel(int x, int y, unsigned colidx);

{E LCD[x, y /b Hl 4 @ Bt (g 3=

void fb_drawpoint(int x, int y, int thickness,

unsigned colidx);

{E LCD[x, y JAL IR E B B L i

void fb_drawline(int x1, int y1, int x2, int y2,

unsigned colidx);

.

fE LCD[x1,y1]~[x2,y2 1 4bJTHE & Hith

[

void fb_drawrect(int x1, int y1, int x2, int y2,

unsigned colidx);

fE LCD[x1,y1]~[x2,y2 1 AbTIHE & Hith

A

void fb_fillrect(int x1, int y1, int x2, int y2,

unsigned colidx);

fE LCD[x1,y1]~[x2,y2 1 4bJTHE & Hith

H AR

void fb_copyrect(int x1, int y1, int x2, int y2,

int px, int py);

i LCD[x1,y1]~[x2,y2 1AL EHG A

FrameBuffer &I H, £7% simple_gui.c.

e TP R ARSI P SE BT &2 RGB565 AR .
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7. CAN 5428

JEACAS: 1six-drv/can/1lslx_can.c
Sk3tfF: 1six-drv/include/1s1x_can.h

CAN 2], 7E bsp.h HlcHE %€ -

#tdefine BSP_USE_CAN®O

//#define BSP_USE_CAN1

CAN 4 ZH5E XAEF 1s1x_can.c & X:

#ifdef BSP_USE_CAN®

static CAN_t 1six_CANO =

{
.hwCAN = (LS1x_CAN_regs_t *)LS1x_CAN@_BASE, /] FAEAEENE
.irgNum = LS1x_CAN@_IRQ, // HWS
.int_ctrlr = LS1x_INTCO_BASE, /] R ) 5 A A
.int_mask = INTC@_CAN@ BIT, // W B AT
.rxfifo = NULL, // FEWFIFO
.txfifo = NULL, // Ki% FISO
.initialized = o, /] FEHYILRL
.dev_name = "cane", /] AR

s

void *devCAN® = (void *)&1slx_CANO;

#tendif

URENFEFF 1s1x_can.c SEILA k%

/*

* PIUHILCANTE %

* S dev devCAN@/devCANL

* arg NULL

*

* JR[A] 0=

*

* BRIME: A0 CAN_CORE_20B; TfEf%i(: CAN_STAND_MODE; j@{Zi#i%: CAN_SPEED_250K
*/

int LS1x_CAN_init(void *dev, void *arg);




@Y KRR

- TIANCHENG TECH

/*
* JTIFCANT: %%
* 4 dev devCAN@/devCAN1

* arg NULL
*

* JR[HE 0=h 1)

*/

int LS1x_CAN_open(void *dev, void *arg);
/*

* RHICANTR %

* B dev devCAN®/devCAN1

* arg NULL
*

* IR 0=/Y)

*/

int LS1x_CAN_close(void *dev, void *arg);
/*

* CANTE 25 380040 (3%U)

* B dev devCAN®/devCAN1

* buf MY CANMsg_t *, H4H, HTAEBus s it gz i X

* size  FA: int, BT, KEAREL buf %A E, sizeof(CANMsg_t) 54
* arg NULL

*

* IR [A] iR

*

* P CANTE F el Bl B R A7 AL SRS N BB G2 e X, B R AR e A X 32

* WA AR 22 b XV

*/

int LS1x_CAN_read(void *dev, void *buf, int size, void *arg);
/*

* 0] CANTR 7% 5 5d% (R %)

* B dev devCAN®/devCAN1

* buf JAL: CANMsg_t *, 4L, HTARE S Edh gz X

* size KA int, FMEAMTE, KEAREY buf M%LE, sizeof(CANMsg_t )54l
* arg NULL

*

* IR [A] EPNIUE TR

*

* PLE CANTE R TR I%, o RIR R B RO%, B A TSR B BN A 1 4 1 X Ao v T R A I 4k 8 0%
* IR R RIE AR IR X B

*/

int LS1x_CAN_write(void *dev, void *buf, int size, void *arg);
/*

* I CANBE A R & i 4

* 4 dev devCAN@/devCAN1

*
K e e e e e e e e ——————_————————————
* cmd | arg

K e e e e e e = = = = = = = = = = = = = = ———————
* I0CTL_CAN_START | NULL. E3ICANZEANTARRE, 7EE 1six_can_open()

* | ZJE ARk 4, CANTEARE NI ak o RIBIRAS .

K e e e e e e e e e e e e ——————————— -
* IOCTL_CAN_STOP | NULL. f%i-CANF) TAEIRES, 7Elsix_can_close()

* | ZATER A, 45 A CANBE (Rl R .

K e e e e e e = = = = = = = = = = = = = = = ———————————
* IOCTL_CAN_GET_STATS | KA CAN_stats_t *

* | A% SECANE A RIGETHE R

K e e e e e e e e e e e e — e ———————————
* IOCTL_CAN_GET_STATUS | 28%Y: unsigned int *

* | Hik: CANTR A IS ADIRES, W BT status"E X

LLI3 IR T R AR PR A
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K e e e e e e e e e e —_——— o —————
* IOCTL_CAN_SET_SPEED | ZKAL: unsigned int
* | i WECAN A IEEESE, W"CAN_SPEED_x"/E X
K e e e e e e e e e e e e e e e e e e e e e e e e e e e — e — e — e e e mm e mm e m————— -
* IOCTL_CAN_SET_FILTER | 28%Y: CAN_afilter_t *
* | R B ANV HORE L e A
K e e e e e e e e e e —————
* IOCTL_CAN_SET_BUFLEN | ZKAL: unsigned int
* | A HECUCANT A I N IRRAT K.
* [ fR1efr: W XA m1efin: ARt XML,
K e e o e o e o e e e e ———_—_—————_—_—_————————
* IOCTL_CAN_SET_CORE | 28%Y: unsigned int
* | & WECANEAIINAZIE, CAN_CORE_20A/CAN_CORE_20B
K e e e e e e e e e e — e ——— e ———————_————— ———— ——
* IOCTL_CAN_SET_WORKMODE | ZKAL: unsigned int
* | Hi&: BECANBEF2. 8B TR,
* | CAN_STAND_MODE/CAN_SLEEP_MODE/
* | CAN_LISTEN_ONLY/CAN_SELF_RECEIVE
K e e e e e e e e e e e —————
* IOCTL_CAN_SET_TIMEOUT | 2K7: unsigned int
* | A& B CANT &I/ Ik IV N S5 R 2 D B
K L e e e e e e e e e e e e e e e e e e e e e e e e e e e e — e — e — e e mm e mmm e m————— - —
*
* R [A] 0=h 1)
*/
int LS1x_CAN_ioctl(void *dev, unsigned cmd, void *arg);

R E#ORH:

#if (PACK_DRV_OPS)

extern driver_ops_t *1slx_can_drv_ops;

#define
#define
#define

#define

#define

#define

#else
#define
#define
#define
#define
#define
#define

ttendif

1six_can_init(can, arg)
1s1x_can_open(can, arg)

1s1x_can_close(can, arg)

1six_can_read(can, buf, size, arg) \

1six_can_drv_ops->init_entry(can, arg)
1si1x_can_drv_ops->open_entry(can, arg)

1six_can_drv_ops->close_entry(can, arg)

1six_can_drv_ops->read_entry(can, buf, size, arg)

1six_can_write(can, buf, size, arg) \

1six_can_drv_ops->write_entry(can, buf, size, arg)

1six_can_ioctl(can, cmd, arg) \

1six_can_drv_ops->ioctl_entry(can, cmd, arg)

1six_can_init(can, arg)
1s1x_can_open(can, arg)
1si1x_can_close(can, arg)
1six_can_read(can, buf, size, arg)
1six_can_write(can, buf, size, arg)

1six_can_ioctl(can, cmd, arg)

LS1x_CAN_init(can, arg)
LS1x_CAN_open(can, arg)
LS1x_CAN_close(can, arg)
LS1x_CAN_read(can, buf, size, arg)
LS1x_CAN_write(can, buf, size, arg)

LS1x_CAN_ioctl(can, cmd, arg)
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CAN FI ) HHm K2 -

/* CAN V&, T */

typedef struct

{
unsigned int id; /* CAN message id */
char rtr; /* RTR - Remote Transmission Request */
char extended; /* whether extended message package */
unsigned char len; /* length of data */
unsigned char data[8]; /* data for transfer */

} CANMsg_t;

/* CAN HRZH, HT ioctl */
typedef struct
{
unsigned char btre;
unsigned char btril;
unsigned char samples; /* =1: samples 3 times, otherwise once */

} CAN_speed_t;

/* CAN ID MIRLJE, T ioctl */
typedef struct
{
unsigned char code[4];
unsigned char mask[4];
int afmode; /* =1: single filter, otherwise twice */

} CAN_afilter_t;

CAN_read fil CAN_write K] arg Z¥/2 CANMsg t * K7,
EffH CAN_read F1 CAN_write ZAi:

® 34T CAN_init 11 CAN_open %

® i CAN_ioctl ¥ B TEMz. MR

® fiiff] CAN_ioctl Ki% start A

TLIF IR T R AT R TR A H]
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8. MLt A%

PEACAS: 1s1x-drv/gmac/1slx_gmac.c
Sk3ef: 1six-drv/include/1six_gmac.h

GMAC S i ], 7E bsp.h HCHE %€ L:

#define BSP_USE_GMACO

//#define BSP_USE_GMAC1

GMAC WS HE AL 1s1x_gmac.c & X:

#if defined(BSP_USE_GMACO)

static GMAC_t 1six_GMACO =

{
.hwGMAC = (LS1x_gmac_regs_t *)LS1B_GMAC@_BASE, // GMAC Z:iil:
.hwGDMA = (LS1x_gdma_regs_t *)LS1x_GDMA@_BASE, // GDMA Z:h:
.int_ctrlr = LS1B_INTC1_BASE, [/ TR AR
.int_mask = INTC1_GMAC@_BIT, // TR BR AT
.vector = LS1B_GMACO_IRQ, // WS
.descmode = CHAINMODE, // DMA HERFFHE
.dev_name = "gmaco",

s

void *devGMACO = (void *)&lslx_GMACO;

ttendif

URENFEF 1s1x_gmac. c SEHLA R

/*

* GMACHIIETL

* 4 dev devGMACO/devGMAC1
* arg NULL

*
* R 0=
*/

int LS1x_GMAC_initialize(void *dev, void *arg);
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/*
* AGMAC B3 1) 0 24 K 3
* SR dev devGMACO/devGMAC1
* buf K char *, M TAABOEIEE 22X
* size  FH: int, UM, KEAREL buf MAE
* arg NULL
*
* 3Rl AR YRR 8L
*/
int LS1x_GMAC_read(void *dev, void *buf, int size, void *arg);
/*
* ] GMACE N 2 1 ) 25 K3l
* R dev devGMACO/devGMAC1
* buf HKH: char *, FHFAFRRS R IEEHE 22 R X
* size KA int, HE 78, KEARIEDL buf HEE
* arg NULL
*
* JR [ RUIIE )7 THL
*/
int LS1x_GMAC_write(void *dev, void *buf, int size, void *arg);
/*
* GMAC il 4
* SR dev deVvGMACO/devGMAC1
*
K e e e e e e e e e e e —————————— -
* cmd | arg
K e e e e e e e e e e m = = = = = = = = = = = = = = = —_———————————
* IOCTL_GMAC_START | NULL, J3ZhGMACH:#
K e e e e e e e e = = =
* I0CTL_GMAC_STOP | NULL, f¥1EGMACHE: %
K e e e e e e e e e e e e — e — e —————————— -
* IOCTL_GMAC_RESET | NULL, EAIGMACIE#
K e e e e e e e e e m = = = = = = = = = = = = = —————————————
* IOCTL_GMAC_SET_TIMEOUT | KA unsigned int
* | Fig: BB/ RO N 5 AR I E] (ms )
K e e e e e e e e = = -
* IOCTL_GMAC_IS_RUNNING | NULL, GMACIX#% T
K e e e e e e e e e m = = = = = = = = = = = = = = = = —————————————
* IOCTL_GMAC_SHOW_STATS | NULL, fTEPGMACH#4tit1s
K e e e e e e = = = = = = = = = = = = = = = ———————
*
* 3R [l 0=1k
*/

int LS1x_GMAC_ioctl(void *dev, unsigned cmd, void *arg);

PO R
#if (PACK_DRV_OPS)
extern driver_ops_t *1slx_gmac_drv_ops;
#tdefine 1lsix_gmac_init(gmac, arg) \
1six_gmac_drv_ops->init_entry(gmac, arg)
#tdefine 1lslx_gmac_read(gmac, buf, size, arg) \
1six_gmac_drv_ops->read_entry(gmac, buf, size, arg)

#tdefine 1silx_gmac_write(gmac, buf, size, arg) \

SRIFIN TR AT R PR 7]
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1six_gmac_drv_ops->write_entry(gmac, buf, size, arg)
t#tdefine 1six_gmac_ioctl(gmac, cmd, arg) \
1six_gmac_drv_ops->ioctl_entry(gmac, cmd, arg)
#else
#tdefine 1six_gmac_init(gmac, arg) LS1x_GMAC_initialize(gmac, arg)
#tdefine 1six_gmac_read(gmac, buf, size, arg) LS1x_GMAC_read(gmac, buf, size, arg)

#tdefine 1six_gmac_write(gmac, buf, size, arg) LS1x_GMAC_write(gmac, buf, size, arg)

#tdefine 1six_gmac_ioctl(gmac, cmd, arg) LS1x_GMAC_ioctl(gmac, cmd, arg)
#endif
P28 B PR3 O BRI 4
R
/*
* SRR GMACHE Y o % A
* Y dev devGMAC@/devGMAC1
* bufptr 2£%: unsigned char **, iX[EIGMACHRZN A HB#E T2 X S ik
*
* ORI o=

* P 1. RTOS NI ZsRELT, i FHRTOS S F LB JCPRAEAS 5
* 2. BRHUTF VA% S, 454305 B 9 TOCTL_GMAC_SET_TIMEOUT & (I 22 F0 %

int LS1x_GMAC_wait_receive_packet(void *dev, unsigned char **bufptr);

* HEFGMAC A IR 36 At

* S dev devGMACO/devGMAC1

* bufptr 28%Y: unsigned char **, IR[EIGMACHRZ) A HBERICLE X itk

*

* i [A] 0=1k)

*

* UL 1. RTOS FiAIZRET, {4 FHRTOSTH A SL I TE B 45 455 5

* 2. PRMUR V%R 2, 25450 (A 9 IOCTL_GMAC_SET_TIMEOUT ¥ & (I 22 F0 4
*/

int LS1x_GMAC_wait_transmit_idle(void *dev, unsigned char **bufptr);

RpP#EQ:

#tdefine 1six_gmac_wait_rx_packet(gmac, pbuf) LS1x GMAC_wait_receive_packet(gmac, pbuf)

t#tdefine 1six_gmac_wait_tx_idle(gmac, pbuf) LS1x_GMAC_wait_transmit_idle(gmac, pbuf)

GMAC IXFFEFFCi&ERD 1wIP-1.4.1, 3 1s1x_ethernetif.c
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9. PWM %%

PR : 1six-drv/pwm/1s1x_pwm.c
Sk3efF: 1six-drv/include/1s1x_pwm.h

PWM /& 51, 7E bsp.h HHCE %5 5E Y-
#define BSP_USE_PWMO

//#define BSP_USE_PWM1

//#define BSP_USE_PWM2

//#define BSP_USE_PWM3

PWM (1) TAEA

#define PWM_SINGLE_PULSE  @x@1  // Hyfiyl
#define PWM_SINGLE_TIMER  @x@2  // HAVUUEN 3
#define PWM_CONTINUE_PULSE @x@4  // iE4:Mkl

#define PWM_CONTINUE_TIMER @x@8  // IEZLCH 4%

PWM 5 i 38 IR fi A 7 [ 3 B 5SS 7

/*

* ZH: dev devPWM@/devPWM1/devPWM2/devPWM3

* stopit WS stopit MARRAY, %M 29 F AT TAE, BWEN #85 A EHEHAhI_nsfl,
* ZELF T — UXPWMITH 2105 B 7= A T

*/

typedef void (*pwmtimer_callback_t)(void *pwm, int *stopit);

PWM open () arg %

typedef struct pwm_cfg

{
unsigned int hi_ns; /* PR (AP ) , e AN hi_ns */
unsigned int lo_ns; /* ARH PR E E (N FD) , e i 20 1o_ns */
int mode; /* LAERE */
irg_handler_t isr; /* HEE SR WA */
pwmtimer callback_t cb; /* GERT AW R A */

#if BSP_USE_OS
void *event; /* FJSE LI RTOS FifAsiw */
#endif

} pwm_cfg_t;

SRIFIN TR AT R R AT
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pwm_cfg_t SEHIHH:

®. mod

@. isr

®-. cb

®. eve

. hi_

v lo_

ns

ns

e

nt

ER:

2 PWM LAEE Rk, T E R PR e (),
2 PWM LARAEE I 8B, HI T BB eI (a8 ).

M PWM LARLE Bk, T IR B AP 5 (9980,

2 PWM LARAEE I 245K, 2% 240

PWM AR,

FH PWM LAEFEfK i, ¥B A PWM_SINGLE_PULSE B{# PWM_CONTINUE_PULSE;

T PWM TAEAE E I 8B, ¥ &y PWM_SINGLE_TIMER Bk# PWM_CONTINUE_TIMER.

HAE S PWM TE IR 25 o 7 Ak 2 R 2

% isr!=NULL i, W 1six_pwm_open () K223 iz b, 75 M FH BRI A 1B ek 5.

5 I 25 o BT [ 9 R

2 PWM SE I B BRI T . HOR AT, o B SR A R LR SR E B S E I
fE. 2 cb!=NULL I}, 2% event ¥ HE.

SEIT ST RTOS Wi S G A BIED

L PWM SERT B BN . B A RS, TR EUE A RTOS event i PWM_TIMER_EVENT
FrE, AP ARED R R % A AT A DAL

2 PWM FIFEE I G0, NI TRD ) B B R 15 RESEILIE A TH I (Dead Zone).

vt 1B 5 F [ GMACe & PWMe F1 PWM1; GMAC1 & A PWM2 FI1 PWM3; X4 PWM (11 5] lEI4: & RIS,
PWM ik i & A= 2 AN BE N 51 BRI HE ik, (BT ] DA AR 2 B 2%

IXEHFER 1s1x_pwm. c SEILHI R %L

/*

* PWMAIUHL

* 4 dev devPWMO/devPWM1/devPWM2/devPWM3
* arg EJE NULL

*

*RE: 8=

*/

int LS1x_PWM_initialize(void *dev, void *arg);

/*

*
*
*
*
*
*
*
*
*
*

FTITPWMiL %

ZH:

S

Tt :

dev devPWMO/devPWM1/devPWM2/devPWM3
arg KA pwm_cfg t *, HT % EPWMB R LRI B 3.

0=/%7))
UIAREPWM TAEFERK I EE, hi_ns/ZmHFANFIEL, lo_nsi2 (R H-Tahfb%.

mode  PWM_SINGLE_PULSE:  j=/EE ik
PWM_CONTINUE_PULSE: P=A:iE4t ki
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* IR PWM T ARLE E I 2R, S I S (6] ) B A F hi_nsZAFP%L, (ZR&1o_ns). 4PWMITHCEIk N K fih % PWM
* SEI AT, I R R o
* 1. WERAENSHCE R E € ORI ise(1=NULL), JJWRisr;
* 2. WREE P isr=NULL, A FHPWMERIAH T, ZrP iR cb 81 e L R e i s
* 3. IR E W isr=NULLH.cb=NULL, fiitfHeventZ%, PWMERIAH WPEE A& HiPWM_TIMER_EVENTZfF.
*
* mode PWM_SINGLE_TIMER:  JF=AEFCERS
* PWM_CONTINUE_TIMER: j=A:iEalsE it
*
*/

int LS1x_PWM_open(void *dev, void *arg);

/*

* P PWMAE B B

* R dev devPWM@/devPWM1/devPWM2/devPWM3
* arg NULL

*
* R 0=
*/

int LS1x_PWM_close(void *dev, void *arg);

RPEO R
#if (PACK_DRV_OPS)
extern driver_ops_t *1slx_pwm_drv_ops;
t#tdefine 1six_pwm_init(pwm, arg) 1s1x_pwm_drv_ops->init_entry(pwm, arg)
t#tdefine 1lsix_pwm_open(pwm, arg) 1s1x_pwm_drv_ops->open_entry(pwm, arg)
t#tdefine 1six_pwm_close(pwm, arg) lsix_pwm_drv_ops->close_entry(pwm, arg)
#else
t#tdefine 1lsix_pwm_init(pwm, arg) LS1x_PWM_initialize(pwm, arg)
t#tdefine 1lsix_pwm_open(pwm, arg) LS1x_PWM_open(pwm, arg)
#tdefine 1six_pwm_close(pwm, arg) LS1x_PWM_close(pwm, arg)

#tendif

PWM SEFH R 2%

/*

* R SIPWMIR %% 7= AR ikl

* B dev devPWMO/devPWM1/devPWM2/devPWM3

* cfg 27 pwm_cfg_t *, mode==PWM_SINGLE_PULSE/PWM_CONTINUE_PULSE
*

* R e=iiT)

*/

int 1slx_pwm_pulse_start(void *pwm, pwm_cfg_t *cfg);

/*
* A5 IR PWMIR #5774 ik
* R dev devPWM@/devPWM1/devPWM2/devPWM3

*
* JR A 0=/% )
*/

int 1slx_pwm_pulse_stop(void *pwm);

YL 75 P T3 R R AR A PR A A
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/*
* A ZPWME I 7%
* 4 dev devPWMO/devPWM1/devPWM2/devPWM3
* cfg 257 pwm_cfg_t *, mode==PWM_SINGLE_TIMER/PWM_CONTINUE_TIMER

*R[E: e=pIh

*/

int 1six_pwm_timer_start(void *pwm, pwm_cfg t *cfg);
/*

* {52 1L PWMIE I 2%

* B8 dev devPWM@/devPWM1/devPWM2/devPWM3

*

*R[E: e=pIh

*/

int 1six_pwm_timer_stop(void *pwm);

10, SEHYI i

WA : 1six-drv/rtc/lslx_rtc.c
Sk3CfF: 1six-drv/include/1six_rtc.h

RTC & 58 M, 7E bsp.h L E % ¢ -
#define BSP_USE_RTC

RTC XL RTC W70 6 ML T 3%, W LA B RS #R Ak
/* Virtual Sub-Device */
t#tdefine DEVICE_RTCMATCH®O
t#tdefine DEVICE_RTCMATCH1
t#tdefine DEVICE_RTCMATCH2
t#tdefine DEVICE_TOYMATCH®O
t#define DEVICE_TOYMATCH1

#define DEVICE_TOYMATCH2

RTC M 4 r W £ ] 3 b 7R -

/*

* B device  RTCHAF &&= A M

* match M HTRTCMATCHE# TOYMATCHIY 75 17 21

* stop Wk *stop MAREE, ZEM 2B BE LA T/E, SNER 2 H3E i ANinterval_msfH,
* SR — UCE I ER I R AR

*/

typedef void (*rtctimer_callback_t)(int device, unsigned match, int *stop);

YL 75 95 M T R A R A PR A 7



' & BNCAREs

TIANCHENG TECH

RTC BRENIH 52 X arg S4:
typedef struct rtc_cfg

{
int interval ms; /% SEWT SR R AR (=RP) */
struct tm *trig datetime; /* HT toymatch FIHE */
irq_handler_t isr; /% A EGE U TR A </
rtctimer_callback_t cb; /% SERF SRR R AL */

#if BSP_USE_OS
void *event; /* JHJE XK RTOS HiffAs & */
#tendif

} rtc_cfg_t;

rtc_cfg_t SEHIHH:
interval ms f]T rtcmatch; 2 trig datetime==NULL i, ZZ T toymatch.
kAR, S ES HEIRA DEER T i
trig datetime {{JH T toymatch; 4 toymatch F|iki% H BN, fik ik,
A8 FH A2 I 393 Ak ) o RS i — TR
isr € SCE I & e b A S e H
% isrl=NULL i, M 1six_rtc_open() ¥ iz b, 75 MIHE A ERA A W BR 55
cb 5 I 2% HH 8 [R]  oR 4
2 rte E N S ECATWT . B AET W, K B3R R R, L P S E E U E
I #RfE. 29 cb!=NULL Itf, 2% event FIBLE.
event SE I #5 Hr RTOS Wi S22 G A& 63D
2 rtc 58 AR A8H BRA A T BL AR H BT, o 7 R {8 RTOS event & Hi RTC_TIMER_EVENT
FE, AP REEREENZ I AT A .

IXFHFET 1s1x_rtc.c SEILM) k%L

/*

* RTCHIUHTL

* Y dev S NULL

* arg KA struct tm *. WERZSECAZ NULL, HAEH TYIHILRTCR SN [A] .

*
*RE: e=R)

*/

int LS1x_RTC_initialize(void *dev, void *arg);
/*

FTIFRTCE N 4%
ZH: dev AT IFIYRTCT 4 DEVICE_XXX
arg KA rtc_cfg_t *, HTWERTCTR&AM T/ERIE)E 5

* * * *
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* JR ] 0=1k 1

*
* i WA P RRTCT %, LA EZirtc_cfg_tiMinterval_msf, MRTCIHE F|Ainterval_msE{H
H‘J‘)

* b A RTCE I 7, S e o 7 <

* 1. WERENSECE R EE P ise(1=NULL), Jidiisr;

* 2. W EE P isr=NULL, AFHRTCERIAHWT, ZePWriE e 908 B2 LE T P 1 o s i )35

* 3. W EE P isr=NULL H.cb=NULL, ¥ fTeventZ%, RTCERIA W & HRTC_TIMER_EVENTZH{F.
*

* WRAE R TOY T4, JFHKBE A interval_msZ$(>1000), JHEMEHRTCT W #—kE;

* Minterval_ms==0Htrig_datetime!=NULLI, ZFIRTOYF 5 %K 7E I B X AN A K I R] A5 b i 18T
* R T AR FR R R AR T —E

* ffifHtrig_datetimefiltz iR A= —IK.

*

* interval_ms/HF kg~ A bt H—E/=E; trig_datetimeHF W 7= 4 b W= 28—k .

*

int LS1x_RTC_open(void *dev, void *arg);
/*

* R HIRTCHE N 48

* 4 dev BORMMRTC T 45 DEVICE_XXX

* arg NULL
*
* JR [ 0=h 1)
*/
int LS1x_RTC_close(void *dev, void *arg);
/*
* B FTRTCIN
* S dev NULL
* buf KA struct tm *, FHTAFBGSER B
* size HA: int, K/h=sizeof(struct tm)
* arg NULL
*
* 3R ] : PR 754, IEH Nsizeof(struct tm)
*/
int LS1x_RTC_read(void *dev, void *buf, int size, void *arg);
/*
* B ERTCH 4P
* dev NULL
* buf FEM: struct tm *, HTAFBAFE AR B {E
* size HH: int, K/Ph=sizeof(struct tm)
* arg NULL
*
* JR A BT, IE% Nsizeof(struct tm)
*/
int LS1x_RTC_write(void *dev, void *buf, int size, void *arg);
/*
* P IR TCI o 4 4
* B dev NULL or DEVICE_XXX
*
K e e e e e e e e e e e e — o ————_——_—————_———— — ——
* cmd | arg
K e e e e e e e e e e e e e e e e e e e e e e e e e e e — e — e — e e e mm e mm e m————— -
* IOCTL_SET_SYS_DATETIME | ZEM: truct tm *
* | & BERTCRZNAME
K e e e e e e e e e —_———
* IOCTL_GET_SYS_DATETIME | KA struct tm *
* | A& SRECHFTRTCR SN [
K L e e e e e e e e e e e e e e e e e e e e e e e e e e e e — e — e — e e mm e mmm e m————— - —
* IOCTL_RTC_SET_TRIM | 28%Y: unsigned int *
* | i ¥ERTCIY32768HZI Bl ik 2> Bl

TLIF IR T R AT R TR A H]
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K e e e e e e e e e e —_——— o —————
* IOCTL_RTC_GET_TRIM | ZKAL: unsigned int *
* | & FRELRTCH32768HZIT B bk 40 i {E
K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e — e — e e mm e m e m————— - —
* IOCTL_RTCMATCH_START | KW rtc_cfg t *, BHIRTCEM 2%
* | dev==DEVICE_RTCMATCHx
K e e e e e e e e e e —————
* IOCTL_RTCMATCH_STOP | KA. NULL, {EIERTCER 2%
* |  dev==DEVICE_RTCMATCHx
K e e e e e e e e e e e e e e e e e e e e e e e e e e e — e e — e e mm e m e mm————— - —
* IOCTL_TOY_SET_TRIM | 28%Y: unsigned int *
* | i W ETOYAI32768HZIN ik 4 M
K e e e e e e e e e e —————
* IOCTL_TOY_GET_TRIM | ZKAL: unsigned int *
* | & FRELTOYIN32768HZIT B bk 40 $5i{E
K e e e e e e e e e e e e e e e e e e e e e e e e e e e e — e — e e m e mm e m————— - —
* IOCTL_TOYMATCH_START | KRB rtc_cfg t *, BEITOVER 2%
* | dev==DEVICE_TOYMATCHx
K e e e e e e e e e e —_———
* IOCTL_TOYMATCH_STOP | KA NULL, fEIETOYiERT 2%
* |  dev==DEVICE_TOYMATCHx
K L e e e e e e e e e e e e e e e e e e e e e e e e e — e — e — e m e mm e mmm e m————— - —
*
* ORI o=
*/
int LS1x_RTC_ioctl(void *dev, int cmd, void *arg);

ERSREE dev. arg SHHKEL.

AP EORH:
#if (PACK_DRV_OPS)
extern driver_ops_t *1slx_rtc_drv_ops;
t#tdefine 1six_rtc_init(rtc, arg)
t#tdefine 1six_rtc_open(rtc, arg)
#tdefine 1six_rtc_close(rtc, arg)

t#tdefine 1six_rtc_read(rtc, buf, size, arg)

1six_rtc_drv_ops->init_entry(rtc, arg)
1six_rtc_drv_ops->open_entry(rtc, arg)
1six_rtc_drv_ops->close_entry(rtc, arg)

\

1six_rtc_drv_ops->read_entry(rtc, buf, size, arg)

#define

1six_rtc_write(rtc, buf, size, arg) \

1six_rtc_drv_ops->write_entry(rtc, buf, size, arg)

#tdefine 1slx_rtc_ioctl(rtc, cmd, arg)
#else
t#tdefine 1six_rtc_init(rtc, arg)
t#tdefine 1six_rtc_open(rtc, arg)
#tdefine 1six_rtc_close(rtc, arg)
t#tdefine 1six_rtc_read(rtc, buf, size, arg)
#define
#tdefine 1six_rtc_ioctl(rtc, cmd, arg)

ttendif

1six_rtc_drv_ops->ioctl_entry(rtc, cmd, arg)

LS1x_RTC_initialize(rtc, arg)
LS1x_RTC_open(rtc, arg)
LS1x_RTC_close(rtc, arg)

LS1x_RTC_read(rtc, buf, size, arg)

1six_rtc_write(rtc, buf, size, arg) LS1x_RTC_write(rtc, buf, size, arg)

LS1x_RTC_ioctl(rtc, cmd, arg)
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RTC LA BR %K

/*

* RERTCINEME, ZW1slx_rtc_read()

*/

int 1slx_rtc_set_datetime(struct tm *dt);
/*

* SRICHETRTCIN ], 2 M1six_rtc_write()

*/

int 1six_rtc_get_datetime(struct tm *dt);

/*

* JFEER A, Z0l1s1ix_rtc_open()

*/

int 1six_rtc_timer_start(unsigned device, rtc_cfg t *cfg);
/*

* RHER S, 2 W1s1x_rtc_close()

*/

int 1six_rtc_timer_stop(unsigned device);

/*

* struct tm HKS U444 toymatch

*/

void 1six_tm_to_toymatch(struct tm *dt, unsigned int *match);
/*

* toymatch HEAME A4 struct tm

*/

void 1slx_toymatch_to_tm(struct tm *dt, unsigned int match);
/*

* FPEUEAR Y toymatch

*/

unsigned int 1lslx_seconds_to_toymatch(unsigned int seconds);
/*

* toymatch ¥ NF%L

*/

unsigned int 1lslx_toymatch_to_seconds(unsigned int match);
/*

* struct tm H#IbRHEIL, +1900/-1900

*/

void normalize_tm(struct tm *tm, bool tm_format);

Bi-odis [

LLTR IR T R BAF A R A F
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11, AC97 BEiR%&

PEACAS: 1s1x-drv/ac97/1s1x_ac97.c
Sk3eff: 1six-drv/include/1s1x_ac97.h

ACO7 ZEEH, 7 bsp.h HELHE % E Xs
#define BSP_USE_AC97

AC97 open [1] arg Z%{:

typedef struct ac97_param

{
unsigned char *buffer; /* raw music data buffer */
int buf_length; /* buffer length */
int num_channels; /* 1l=mono; 2=stereo */
int sample_bits; /* 8=1lbyte; 16=2bytes */
int flag; /* l=record; 2=play */

} ac97_param_t;

ac97_param_t S¥HIVLEH:

buffer P 35 i B B S B 2 v X

buf_length HIREM X buffer K E,

num_channels PGS, 1. PAEIE; 2 SRS ((CCFFRAERE)
sample_bits KRR ET; 8 A SRAEEE 16 ARFE; (IS 16 AR
flag open PUTHEAE: 1=3%%; 2=3FiL.

IRBHFEF 1s1x_ac97.c SEH IR EL:

/*
* YIEILACO7 ¥ %
* S dev NULL
* arg NULL

*
* R 0=
*/

int LS1x_AC97_initialize(void *dev, void *arg);

/*

* fTTFACO7BL%E, FFITHR LAE

* S dev NULL

* arg KA ac97_param_t *, if[EiEac97_param_tikAr & it HH

*
* R 0=
*/

int LS1x_AC97_open(void *dev, void *arg);

LLTR IR T R BAF A R A F
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/*
* RMIACO7T A, JRFILTAE
* 4 dev NULL
* arg F7: unsigned int, 1Z{EAEEEGETIF EAC7
*
* R A : 0=h 1)
*/
int LS1x_AC97_close(void *dev, void *arg);
/*
* ] CANRE # R 25 il i 4
* 4 dev devCAN@/devCAN1
*
K e e e e e e e e e m e m = = = = = = = = = = = = = = = = = —————————————
* cmd | arg
K e e e e e e = = = = = = = = = = = = = = = ———————————
* I0CTL_AC97_POWER | NULL. #TIFACO7 AREEIES FHIE
K e e e e e e e e e e e . — — — — — — — — —  — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — e ———————————
* IOCTL_AC97 RESET | NULL. ZA7ACO7 K HREEE
K e e e e e e e ——————_————————————
* IOCTL_AC97_SET_VOLUME | M. unsigned int, Zlunpack_vol_arg()
* | i K EACIO7HICODECIH: F i i
K e e e e e e e e = = = =
* IOCTL_AC97_RECORD_GAIN | 25%: unsigned int (& Ox1F1F)
* | & WEACI7ICODECH: Fy 18 25
K e e e e e e e e e m = = = = = = = = = = = = = = = = —————————————
* IOCTL_AC97_RECORD_SEL | ZEA: unsigned int (& 0x0707)
* | & B ACO7MICODECH: Fy S35 R
K e e e e e e e e e = = =
* IOCTL_AC97_SET_REGISTER | 28%: unsigned int, Z Wunpack_reg_arg()
* | Hi%: ¥ EACO7MICODECE 17 At
K e e e e e e e e m = = = = = = = = = = = = = = —————————————
* IOCTL_AC97_GET_REGISTER | ZEM: unsigned int *, Zlllunpack_reg_arg()
* | Fi%: ELACO7HICODECHF T 2o iH
K e e e e e e e e = = = = o ———————————
* IOCTL_AC97_START | NULL. E3IACO7HFUA TAE
K e e e e e e e e e e e e e — e — e ———————————
* IOCTL_AC97_STOP | NULL. f¥1EAC97 LA
K e e e e e e = = = = = = = = = = = = = = = = ————————
*
* 3R [l 0=1k)
*/
int LS1x_AC97_ioctl(void *dev, int cmd, void *arg);

PO R
#if (PACK_DRV_OPS)

extern driver_ops_t *1slx_ac97_drv_ops;

#tdefine 1slx_ac97_init(ac97, arg) 1six_ac97_drv_ops->init_entry(ac97, arg)
#tdefine 1slx_ac97_open(ac97, arg) 1six_ac97_drv_ops->open_entry(ac97, arg)
#tdefine 1six_ac97_close(ac97, arg) 1six_ac97_drv_ops->close_entry(ac97, arg)

t#tdefine 1slx_ac97_ioctl(ac97, cmd, arg) \
1six_ac97_drv_ops->ioctl_entry(ac97, cmd, arg)

#else

TLIF I3 T R AT R PR A 7]
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#tdefine 1six_ac97_init(ac97, arg) LS1x_AC97_initialize(ac97, arg)
#tdefine 1slx_ac97_open(ac97, arg) LS1x_AC97_open(ac97, arg)
#tdefine 1six_ac97_close(ac97, arg) LS1x_AC97_close(ac97, arg)

t#tdefine 1six_ac97_ioctl(ac97, cmd, arg) LS1x_AC97_ioctl(ac97, cmd, arg)

#endif
AC97 SEFH A%
PRI AL
/*
* JFUEACIT
*/
int 1slx_ac97_play(const ac97_param_t *param);
/*
* JFUEACO7
*/

int 1lsix_ac97_record(const ac97_param_t *param);

/*

* ACO7ULA T, FH P T IS BR BT L AR TACO 7 2 5 1EAE TAE .
*/

int 1six_ac97_busy(void);

PiEH: AC97 HIIKBhAli F DMA ATrR W Sal, Al F R SRFEE R . SRAEA 3. A % d 4l CODEC i
Frsg . 448 FHANE Y CODEC ( H /& ALC655) I, 3 2 Yl Bys A ChS rh i AH X 2 5.



' & BNCAREs

TIANCHENG TECH

12. GPIO %z

JEACAS: 1six-drv/gpio/lsix_gpio.c
Sk3efF: xxx/include/1s1x_gpio.h

1s1x_gpio.h {7 EEBHLEL RTOS [N ZAAEARAL Y include HE T,

GPIO EEFE U=

#define DIR_IN 1 /* E X gpio NN */
#define DIR_OUT ) /* SE N gpio N */
#define GPIO_COUNT 62 /* 5E X gpio b [1EE */

SEILIK] GPIO PN B R %

/*

* {fi fEGP IO [

* S ioNum  gpioii 55

* dir gpioJ7Ii. DIR_IN: %iA, DIR_OUT: fiiiH
*/

static inline void gpio_enable(int ioNum, int dir);
/*

* [EGPIOH I, i%GPION: ¥ B A AR

* S ioNum  gpioif 55

* A oI #1

*/

static inline int gpio_read(int ioNum);

/*

* HGPION I, %GPION: it B Ak AR

* ioNum  gpiodfi 55

* val ol #1

*/

static inline void gpio_write(int ioNum, int val);

/*
* KMIGPIOIfE, iR IINE
* 4 ioNum  gpioiii 5
*/

static inline void gpio_disable(int ioNum);

GPIO Hh i figh AR 3 7 L

#define INT_TRIG_EDGE_UP ox01 /* LR gpio HlEr */
#define INT_TRIG_EDGE_DOWN ox02 /* TRl gpio il */
#define INT_TRIG_LEVEL HIGH 0x04 /* EHCSPilR gpio HET */
#define INT_TRIG_LEVEL_LOW ox08 /* IKHCTfidk gpio il */

LLTR IR T R BAF A R A F
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GPIO I Ab 38 ek 45 :

/*

* fFREGPTO BT

* S gpio  gpiodil ¥
*/

int 1lslx_enable_gpio_interrupt(int gpio);

/*

* 2K IFGPIOHH T

* B gpio  gpioiil 5

*/

int 1slx_disable_gpio_interrupt(int gpio);

/*

* 23 GPTO I [ &

* 24 gpio gpiolii 5

* trigger_mode TR, UL bE X

* isr R s, A irq_handler_t
* arg P EEXSH, ZSH R a5
*/

int 1six_install gpio_isr(int gpio, int trigger_mode,

void (*isr)(int, void *), void *arg);

/*

* U L2 4 GPTO b ) R

* 4 gpio  gpiodilF 5
*/

int 1slx_remove_gpio_isr(int gpio);

Bi-odis [

LLTR IR T R BAF A R A F
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13. FHI1M

JEACAS: 1six-drv/watchdog/1s1x_watchdog.c
SkCfF: 1six-drv/watchdog/1six_watchdog.h

WatchDog &5 A, 7& bsp.h FHELE %€ -
#define BSP_USE_WATCHDOG

XN 1s1x_watchdog. c SEHLf ok i«

/*

* FEEE

* 4 dev NULL. &H RE—Adogik#

* arg A unsigned int *. ZFEL, dogil B EikIXANEEN RGN

*
* R 0=
*/

int LS1x_DOG_open(void *dev, void *arg);

/*

* R T

* 4 dev NULL. & H R4 dogitt &
* arg NULL

"

* R [A M2 e

*/

int LS1x_DOG_close(void *dev, void *arg);

/*
R CESIREOICE %
* 4 dev NULL. &H RE—Adogik#

* buf KM unsigned int *. ZFEL, dogitBFNEXABUEN REE AL
* size =4, sizeof(unsigned int)

* arg NULL

*

* 3R] 4= 1)

*/

int LS1x_DOG_write(void *dev, void *buf, int size, void *arg);

AP EORH:
#if (PACK_DRV_OPS)
extern driver_ops_t *1slx_dog_drv_ops;
#tdefine 1six_dog_open(dog, arg) 1six_dog_drv_ops->open_entry(dog, arg)
#tdefine 1six_dog_close(dog, arg) 1six_dog_drv_ops->close_entry(dog, arg)
#tdefine 1six_dog_write(dog, buf, size, arg) \
1six_dog_drv_ops->write_entry(dog, buf, size, arg)
#else

t#tdefine 1six_dog_open(dog, arg) LS1x_DOG_open(dog, arg)
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#tdefine 1six_dog_close(dog, arg) LS1x_DOG_close(dog, buf, size, arg)
#tdefine 1six_dog_write(dog, buf, size, arg) LS1x_DOG_write(dog, buf, size, arg)

ttendif

Ls1x_dog_open [ arg %Al 1s1x_dog write [f] buf Z%2K%A%: unsigned int *; J3
B [ 1A R ) ZEFD B

S R
/*
* JFJa 1
* SR ms KM unsigned int. =L, dogit B FNEXABEI REE AL

*
* R 0=
*/

int 1six_watchdog_start(unsigned int ms);

/*
* I
* R ms Y unsigned int. ZEL, dogitHBAIXNEEN KRG AL

*
* R 4=1LTh
*/

int 1six_watchdog_feed(unsigned int ms);

/*

* RHEFE I

* 4 (none)
*

* 3Rl PSP ]
*/

int 1slx_watchdog_stop(void);
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BET HEZEXSERH

2,

N/ F AR S RIE

S 1sib.h

TN

RIEME / val

Thhe

READ_REGS (Addr)

WRITE_REG8(Addr, Val)

OR_REG8(Addr, Val)

AND_REG8(Addr, Val)

unsigned char

BE 1T

IR [l i Addr A A

H— AN AR bk Addr 4k

Sof bl Addr A 7 i S 5

Xk Addr Kb S

\—}
I

READ_REG16(Addr)

WRITE_REG16(Addr, Val)

OR_REG16(Addr, Val)

AND_REG16(Addr, Val)

unsigned short
BEE 2 ANFET;
HuhEXIFF 2 A

& [l Addr b FE

B AEHHE Addr b

SFHHE Addr AL EE

X bl Addre AR i S s 5

READ_REG32(Addr)

WRITE_REG32(Addr, Val)

OR_REG32(Addr, Val)

AND_REG32(Addr, Val)

unsigned int
BE 4 ANFH,
sk 4 FA

R [ ik Addr b XAl

G AR R ML Addr 4b

Skt Addr Kb B ek s 5

SFHBHE Addr AR XA S I8 B

Z¥. Addr &£ — unsigned int -&¥EREHLE

O R IBAT PR

KAF: 1sib.h

T L

iR [ElE

Tt

LS1B_PLL_FREQUENCY(xtal_freq)

LS1B_CPU_FREQUENCY(xtal_freq)

LS1B_DDR_FREQUENCY(xtal_freq)

LS1B_DC_FREQUENCY(xtal_freq)

LS1B_BUS_FREQUENCY(xtal_freq)

unsigned int

JRJE] PLL AR A

R A CPU A

IR [E] A A7 SRR

IR (5] I 7 47 il U‘A’—{ﬁ

pAEPSEe S

241 xtal_freq J& it 1B SME AR CPU_XTAL_FREQUENCY, 7E bsp.h H13E .
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cache #AERH

4w 3Cf: cache.S

Tt

void flush_cache(void)

5] 55 Bl Br 4 cache

void flush_cache_nowrite(void)

VE IR I #7438 cache

void clean_cache(unsigned kva, size_t n)

[ 5 VR R R e bl . 48 € KEHY cache

void flush_dcache(void)

515 FRilEr 4= H 8 cache

void clean_dcache(unsigned kva, size_t n)

[0 5 IR R He e ik . F8 e KR EHE cache

void clean_dcache_nowrite(unsigned kva, size_t n)

PEpEfa etk F8 52 KB 1 cache

void flush_icache(void)

il 4 f 454 cache

void clean_icache(unsigned kva, size_t n)

PRI E bl . 45 KIZ 54 cache

BT AR KRR

JESCE: irq.c/interrupt.c

e

void 1lslix_install _irq_handler(int vector,

void (*isr)(int, void *), void *arg)

23 P kT AR

void 1slx_remove_irq_handler(int vector)

PR R, OB b

int assert_sw_irq(unsigned int irgnum)

NN T (SWe/SW1)

int negate_sw_irq(unsigned int irgnum)

SR o

Sk3cf%: mips.h

T ik
mips_interrupt_disable() AR IR A SR R W

mips_interrupt_enable()

FOVFL 4=
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KAF: 1sib.h

TS

Tt

LS1B_INTC_ISR(base)

R IR A A7 A

LS1B_INTC_IEN(base)

e T ) {5 E A A7 A

LS1B_INTC_SET(base)

rH T B A7 A

LS1B_INTC_CLR(base)

Hh T 7 A A7 A

LS1B_INTC_POL(base)

RSP fid A o B B AT A

LS1B_INTC_EDGE(base)

T A F T I R AT

Base f&— N bz il a7 47 28 B FE b Ak

5. WHEIERE

JESCAF: 1wmem. c

PRI % DIk ol 4
void lwmem_initialize(unsigned int size) B A K

void *__malloc(size_t size) AR MALLOC
void *__calloc(size_t nitems, size_t size) R N AR RIS & CALLOC
void *__realloc(void *ptr, size_t size) 5B HR I N A REALLOC
void _ free(void *ptr) PRI A7 FREE

void *aligned_malloc(size_t size, unsigned int align) | 1% align x5 MPAr

void aligned_free(void *addr)

TR T H 33 R0 5 LA

LR

® (HMEIATEIA WA BLAT, WA lwmen_initialize #HATHILHIL;

® f[fif] aligned_mallo HiFEFIHHEXTFF A, LZifdi ] aligned_free KB
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6 ZERT BRI

P tick.c/port_timer.c

PRI K Tite

void delay us(unsigned int us) ZERT RS us

void delay_ms(unsigned int ms) WL ZFD ms
unsigned int get_clock_ticks(void) IREEBE I tick 2

PEBH: I H A RTOS HC4 /85, WH delay ms #E4TEN ¥ A 3hH A RTOS IS5 1E N R 5L
X EAAMER: RTOS I tick /& 1ms; W% RTOS Y tick AJE 1ms, TEHH,

7. ITENRREL

P print.c

int printf(const char* format, ...)
int sprintf(char* buffer, const char* format, ...)
int snprintf(char* buffer, size_t count, const char* format, ...)

int vsnprintf(char* buffer, size_t count, const char* format, va_list va)

int vprintf(const char* format, va_list va)

int vsprintf(char* buffer, const char* format, va_list va)

int fctprintf(void (*out)( char character, char* arg),

void* arg, const char* format, ...)

int printk(const char* format, ...)
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8. libc FERE

PR libe.c

R

char *strcpy(char *sl1, const char *s2)

char *strncpy(char *s1, const char *s2, size_t n)

size_t strlen(const char *s)

size_t strnlen(const char *s, size_t n)

int strcmp(const char *s1, const char *s2)

int strncmp(const char *sl1, const char *s2, size_t n)

char *strchr(const char *s, int c)

char *strcat(char *__restrict__ s1, const char *__restrict__ s2)

long strtol(const char *str, char **endptr, int base)

int atoi(const char *s)

int strncasecmp(const char *sl1, const char *s2, register size_t n)

int strcasecmp(const char *s1, const char *s2)

void *memchr(const void *s, int c, size_t n)

void *memmove(void *s1, const void *s2, size_t n)

int memcmp(const void *s1, const void *s2, size_t n)

void *memset(void *s, int c, size_t n)

void *memcpy(void *__restrict__ si1,

const void *__restrict__ s2,

size_t n)

B ARiE ¢ AL AN ¢ Tt
U REAE B B R L W LSRRI H RS BRI ¢ ST,
B B AT SEIZ R L
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