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1. WDT & 1M EH 2%

ESM335x EL#EA# T Cortex-A8 am335x A5/ WBIISLFE T IHE I 4%, REGUR BN IE W B A 111 1k
I IA) 2}y 60 F2 . ESM335x [ [ IMIBRSNFE T2 5T CPU N ¥I% WDT R A By Be i ¥, WDT HEET I A1 60
M, 2 WOT KA, F BB A 55, 2L ESM335x, 5 BB B e e —Ff.

ESM335x AR R T L 1T WOT SKEhFE7, L AFEFF i 419 WDT #5488 R G
BIMREAE. MARFEERI G, iR REx G BT BT

1.1 Linux“F& T WDT KM H

Linux N WDT M7 s 4 # N /dev/watchdog”, P FEFATIE open XX &7 RURILE A 141,
“/dev/watchdog”— EL¥TFF, Linux WAZHASFFE3EAT WOT REHE(E, SRR s octl My 2 KHATX wDT
HIRHTERE, WDT AHRL[P ioctl #y 4 i XAE ESM335x_drivers.h H1:

#define WATCHDOG_IOCTL_BASE ‘W'

#define WDIOC_KEEPALIVE _IOR(WATCHDOG_IOCTL_BASE, 5, int)

N FEFPFTIF WDT 84 SO AR IS

fd = open("/dev/watchdog", O_RDONLY);

AL HEAT WOT RGBT 4 QRS g

rc = ioctl(fd, WDIOC_KEEPALIVE, 0);

—RORUE, MR RAE 30 BN HEIT X WDT BT E4E, DARERGRIIER 21T, ST RIH #4E 1
AR, BB R IR PP B0 BEARAR 3 A T, A ORD AR P AN b T8 30847, 1 WDT SCAEETE AT

1.2 CE-F&F woT KM H
3 I AR S B R B WDT, S EARES T
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/AT 1 1 34" WDT1:”

hWDT = CreateFile(
_T("WDT1:"),
GENERIC_READ|GENERIC_WRITE,
FILE_SHARE_READ |FILE_SHARE_WRITE,
NULL,
OPEN_EXISTING,
FILE_FLAG_RANDOM_ACCESS,

NULL);

if( hAWDT==INVALID_HANDLE_VALUE )

{
printf( "Open WDT device fail'\n" );
return -1;

}

/145 B JE 3
bRet = ReadFile( hWDT, &dwWDTPeriod, sizeof(DWORD), &dwLen, NULL );

[/ N F 2 7 W
WriteFile( hWDT, &dwWDTPeriod, sizeof(DWORD), &dwLen, NULL );

SERS AL FF R IEEE\Software\Test_wdt
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2. RTC SZHFBT 40

ESM335x [ I Bl 3K B0 & b v (1) RTC 2 1 5 3K
2.1 Linux P& T RTC IR

Linux  RTC M4 S A4 FRN“/dev/rtc0”, IR Al B open 21545 17 R se Bl i B S i 4o
ESM335x Xt RTC S I h iR AT #/E v DLZ IR Linux AR5 VEBEAT IS foctl fr & 484E, AR & XAE
linux/rtc.h 3L o ZHEARLG W R -

#include <stdio.h>
#include <stdlib.h>
#tinclude <string.h>
#include <fcntl.h>
#include <unistd.h>
#include <time.h>
#include <sys/ioctl.h>
#include <linux/rtc.h>
#include <linux/ioctl.h>

int main( int argc,char* argv[] )
{
time_t t1;
int ret;
struct rtc_time rtc_tm;

int rtc_fd;
int i1;
printf("====== RTC Test ====\n");

/] e 24T S E-H-H i
if(argc>1)
{
sscanf( argv([1], "%d-%d-%d", &rtc_tm.tm_year, &rtc_tm.tm_mon,
&rtc_tm.tm_mday );

else

rtc_tm.tm_mday =7,
rtc_tm.tm_mon =11;
rtc_tm.tm_year = 2012;

}
if(argc>2)

WWW.emtronix.com 7 028-86180660
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else

sscanf( argv[2], "%d:%d:%d", &rtc_tm.tm_hour, &rtc_tm.tm_min,

&rtc_tm.tm_sec);

rtc_tm.tm_hour = 15;
rtc_tm.tm_min = 20;
rtc_tm.tm_sec =0;

rtc_fd = open("/dev/rtc0", O_RDWR, 0);
if (rtc_fd ==-1)

{

printf("/dev/rtcO open error\n\n");
return -1;

if(argc>2)

{

rtc_tm.tm_mon =rtc_tm.tm_mon - 1;
rtc_tm.tm_year = rtc_tm.tm_year - 1900;

/* Set the system time/date */
t1 = timelocal( (tm*)&rtc_tm );
stime( &t1);

/* Set the RTC time/date */
ret =ioctl(rtc_fd, RTC_SET_TIME, &rtc_tm);

if (ret ==-1)
{
printf("rtc ioctl RTC_SET_TIME error\r\n");

}
sleep(1);

//show RTC message
for(il=0;;i1++)

{

ret = ioctl(rtc_fd, RTC_RD_TIME, &rtc_tm);
if(ret<0)
{

printf("RTC_RD_TIME failed %d", ret);

WWW.emtronix.com 8
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break;

}

printf("RTC:%d.%d.%d-%d:%d:%d\n", rtc_tm.tm_year + 1900,
rtc_tm.tm_mon +1,
rtc_tm.tm_mday,
rtc_tm.tm_hour,
rtc_tm.tm_min, rtc_tm.tm_sec );

sleep(1);

close(rtc_fd);

return O;

}
R R TUR A — M RLAINAFE R test_rte.c ft% 5%

2.2 CEFE T RTC IR H

I AR HER) Windows APl #:1E 224t RTC. i SetLocalTime W B R4l H], {#F] GetLocalTime() 3KEL Y4

I AR G 8] o

SRS, R E\Software\Test_Time
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3. USB &M

ESM335x I it 3 4> USB dig [ PN g 48 1, HM—> USB OTG # H. ESM335x ] USB 41
WEBE SR U AR, ESM335x 2 HENE U MRS E M userinfo.txt % LB RGid, JHZ
userinfo.txt B & IP 5524, &S5RI IR LT .

fE CEF & F USB 4% N Al SCHFFRERIBE AL BRARSF I 7% . ESM335x ) USB OTG #%1-1, RIT] {7y USB
FEEOMA, WAfERN USB &R DMEA . 1 use BT — MBI A, mhE SR Microsoft (1)
ActiveSync fEHIHMI, F P AT R e 7 (3 K SE B ESM335x SCHERIETEE, AT AR ActiveSync SRR M
FEFF. b ActiveSync I04 USB ¥ & HIBRLET RHR 11, &5 A H 245 coM1, FrbA ESM335x FLIEIP B H
FIR B FRIZ AR 4 5 N COM2 THah . 4% USB HOBE R FHLBRAR M 5, A BLAE ESM335x HITEAh AR b, 2 E 1
THE R AR, WS
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4. GPIO EHEFE 10

ESM335x ] 32 17 GPIOO — GPI031 ) R Mt S7 Jy [v] v ¢ B B 207 10, Firf GPIO 1 L W4 IRAS
RENIRZS A LR . ESM335x A T LR EFR IS R SF RHURE, H GPIO 5 F 4k it HAth 22 O Thie %

M TERER PR, BAEERIEL IR ER:

=g =R ThRe 52 H e el 215 ]
GPIO0 CTS2# COM2 (ttyS1) ITIf) CTS#E FH &I
GPIO1 RTS24# COM2 (ttyS1) [T RTS#E FA
GPIO2 RXD5 COM6 (ttyS5) 1] RXD & F & il
GPIO3 TXD5 COM6 (ttyS5) I TXD & & .
GPI104 RXD6 COM7 (ttyS6) [Iff) RXD & FE .
GPIO5 TXD6 COM7 (ttyS6) (¥ RXD & FHE .
GPIO6 PWM1 PWM1 i,
GPIO7 PWM2 PWM2 #irth
GPIOS PWM3 PWM3 #irth
GPIO9 PWM4 PWM4 %t
GPIO10 CAN1_RXD CAN1 I/ RXD H i N5 5
GPIO11 CAN1_TXD CAN1 I11f#) TXD it 5 5
GPI012 ISA_ADV# ISA Huhb8iA7, IRAR, EHAEEiT
GPIO13 ISA_CS# ISA k4] CS#
GPIO14 ISA_RD# ISA 115 5 RD#
GPI015 ISA_WE# ISA 1) 5 {55 WE#
GPIO16 ISA_DO ISA % 2L DO (LSB)
GPIO17 ISA_D1 ISA I %H 2k D1
GPIO18 ISA_D2 ISA %R 4L D2
GPIO19 ISA_D3 ISA (1% 2k D3
GPI020 ISA_D4 ISA % £k D4
GPI021 ISA_D5 ISA %R 4L DS
GPI022 ISA_D6 ISA )54 2k D6

www.emtronix.com
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GPI023 ISA_D7 ISA ) HHlE2Z D7 (MSB)
GPI024 IRQL AN BT IRQL HIN
GPI025 IRQ2 A BT IRQ2 TN
GPI026 12C_SDA 12C 22811 SDA HiHi 2k
GP1027 12C_SCL 12C 2RI SCL IR b 2%
GPI028 SPI_MISO SPI % 1 ) HHkE 5\ MISO
GPI029 SPI_MOSI SPI % [ Eidfs Y mosI
GPIO30 SPI_SCLK SPI % 1) [R] 22 I SCLK
GPIO31 SPI_CSON SPI #2421 CSON

RGN R IPIEIRAS, BT K GPIO #G2 A R, — BN AR AT I RN O e a6 S0, UK s
1] GPIO DIREREE L. VERRIE R IRE R R T S0 iF, XL GPIO DhfERIFE AR L. RS FEHK
ARRGEH, AR K E IS E R oL

4.1 Linux“F&TF GPIO N

Linux N A2 745 Ay B8 1E GPIO, 7R EFTJF GPIO [k 44 S 1

fd = open("/dev/ESM335x_gpio", O_RDWR);

Xt GPIO FIHEERTIA A 5 FMSEAEREL R

1\

GPIO % i filife: EAEMTI X GPIO MU ATIREAR AT R HhAT 1 iIRAE )R, XA GPIO fif
OB R T, TN AR PR AT AR T LSS B R IR S

. GPIO i th ARl AT IZIRIEIS, XFR GPIO R BEME BT N IIEH] 1

v GPIO fth BA: PATIZIRAME ), XSRLAT GPIO i H iy BT

+ GPIO fiTHIE % : PATIZERAEIG, XSRIH) GPIO i Ik B

B GPIO IR : BATIZIRAESG, IRIEISH01 32 SL53 5 &AL GPIO 24 HiT e S ) PR S

ESM335x 1] GPIO BXBhFE P A ik 5 MIhRe & & T XN &S5, & U

#define ESM335X_GPIO_OUTPUT_ENABLE 0
#define ESM335X_GPIO_OUTPUT_DISABLE 1

WWW.emtronix.com 12 028-86180660
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#define ESM335X_GPIO_OUTPUT_SET 2
#define ESM335X_GPIO_OUTPUT_CLEAR 3
#define ESM335X_GPIO_INPUT_STATE

SR JE AR HE ESM335x_drivers.h FETHIH ik iy &S50, FIH write() read() R ECR ST GPIO FI#R1E

struct double_pars

{

|3

unsigned int parl;
unsigned int par2;

Hrdrparl HTE A28, par2 AT 0w LT EEAEM GPIO £, 32 {7 bit 437l X% GPIO0-GPI031,
1]

SHEEAL GPIO W B 4, SHUPXTN bit i E 1 AHR, TR

FAAEEAE GPIO [ L FRARHD A -
int GPIO_OutEnable(int fd, unsigned int dwEnBits)

{

int rc;

struct double_pars dpars;

dpars.parl = ESM335X_GPIO_OUTPUT_ENABLE;
dpars.par2 = dwEnBits;

rc = write(fd, &dpars, sizeof(struct double_pars));
return rc;

int GPIO_PinState(int fd, unsigned int* pPinState)

{
int rc;
struct double_pars dpars;
dpars.parl = ESM335X_GPIO_INPUT_STATE;  //5
dpars.par2 = *pPinState;
rc = read(fd, &dpars, sizeof(struct double_pars));
if(!rc)
{

*pPinState = dpars.par2;

}
return rg;

}

wWww.emtronix.com 13
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1E FidEEd, XS5 par2 WE B GPIO, HUARSMRFAZ . BT ESM335x 137 GPIO & it
ST HATNEE, W O%. XPERMEE S E O IhEE, R U5R v AR HA GPIO, TIN5 e
MIIhRE

4.2 CE-FEF GPIO KR A
ESM335x # I L&A T 1 17 GPIO ] WinCE FruEIRZNAEFY, N HFEFHT IS4 N “PloL I SCHEXT 4.,
I ARUER) ReadFile (...) Al WriteFile (...) BREGHAT GPI#AE. AT H{EA - EH, AT EAE GPIO M

i 7t ER, SHWT LGS AP R
/] DIREHE: $TIFGPIOE %
/] WiNZZ%. lpDevName f]JFHI LR, XHAZN_T("PIOL1:")
// R[AE: =INVALID_HANDLE_VALUE,fT JF % £ 5<%
HANDLE OpenGPIO( LPCWSTR IpDevName );

/] DIRERER: B GPIOBEE N HUIRES

/] BINZE: hGpio BA&EIHN

// dwEnBits H:-3147%f . T-GPIO0-GPI031, H: H1 4y (1) 57 % B2 [ GPIO 23 4 ¢ B A HARAS
// IREME: =TURE #4F8Ih

BOOL GPIO_OutEnable( HANDLE hGpio, UINT32 dwEnBits);

/] DHEERR : HGPIOBE B M MR

/] MINSEL:. hGpio WA

// dwDisBits H:-3147%f . T-GPI00-GPI031, H: H 4 (1 7 % B R GPIO 2 45 ¥ B A NARAS
// IREME: =TURE #AF8Ih

BOOL GPIO_OutDisable( HANDLE hGpio, UINT32 dwDisBits);

/] Disesiik: X EGPIOK H my HT

/] MINSEL: hGpio WA

// dwSetBits F:-3107 X8 T-GPIO0-GPI031, H H A I % M. [RIGPIO 2 4t 15 B N vy FEL P
// R[EME: = TURE #4F KTl

BOOL GPIO_OutSet( HANDLE hGpio, UINT32 dwSetBits);

/] Dheedtik: ¥ EGPIof K

/] WINSH: hGpio &R

// dwClearBits JL-31f7 %] I T-GPIO0-GPIO31, J H A AL % 87 FrIGPIO 22 4% ¢ B NAIK HL~F-
// R[EME: =TURE #/ERLIH

BOOL GPIO_OutClear( HANDLE hGpio, UINT32 dwClearBits);

/] DiReRiR: 1ZHUGPIOM L IRZS
/] FiNFiHS%0: pPinState

WWW.emtronix.com 14 028-86180660
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// FINES: 314746 B F-GPIO0-GPI03 1, W 52 B H: A A AT X6t N R GPIO HE TR 2%
/] T IR [FIGPIOM HLSIRAS

// IR[FME: =TURE #1E KN
BOOL GPIO_PinState( HANDLE hGpio, UINT32* pPinState);

/] DhgedtidR: KHGPIOW %
BOOL CloseGPIO( HANDLE hGpio );

SERSENL: R IGEN\Software\Test_Gpio.

WWW.emtronix.com 15 028-86180660
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5. UART 3380

5.1 LinuxF&ET$ ORMNA

BEAS# DA MR TR, (E15 2 A8 D RES RN SER B T HR O . SR DR RE e
fE Linux #4E RGN LT, ESM335x 7E Linux RGEE 305, &4 0 O/ F R 8 7N,
F P B REFA R e AT CA LA SO0 77 00 B CUBEAT 12, AT SE IR BUR WSO R D e

fE Linux "1, BT B SCH#AL T-“/dev” 3, ESM335x _E 7NN R TGS L (¥ 15 2% 24 AR A«
“/dev/ttyS1”. “/dev/ttyS2”. “/dev/ttyS3”. “/dev/ttyS4”. “/dev/ttyS5”. “/dev/ttyS6”.

7 Linux T #AE 2% 177 MR SRR 7 20 — #6008 open( )T 5045 SCAH, R read( ) write( )
S E AT B S S e . X R EER MR OB T ESENRE 24, EFHEEE O_NOCTTY
1 O_NDLEAY, DUBEGiZ e 1RO — AN &6 2w, A AT Re sz 2 F ke, 0.

sprintf( portname, "/dev/ttyS%d", PortNo ); //PortNo & [ 15, M1HFUR
m_fd = open( portname,0_RDWR | O_NOCTTY | O_NONBLOCK);
TER# EIE 2 — BSOS, AR, R, Fihh. RIASESH. ESLhRm

BErdr, FEORIEIT A struct termios G5 A I &S OOUERSEIL,  — o 2 B B B B0 45 -
tcgetattr( ) ;
tcflush( );
cfsetispeed( );
cfsetospeed( );
tcsetattr( );

TEHEAT RSA85 MY, R T E R E RTS #5HiI#E, AT LR A ioctl &k ¥iE — 147 GPIO /E 4 RTS
AEEGLIR

#define ESM335x_IOCTL_SET_RTS_PIN _IOW('T', 0x32, int)
//config GPIO pin for RTS

unsigned int gpio = GPIO12;

res = ioctl( m_fd, ESM335x_IOCTL_SET_RTS_PIN, (unsigned long)&gpio );

WWW.emtronix.com 16 028-86180660
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5.2 CEFETFHEOMMA

FERL AT T 1, 752 EARR I T

FIHF e O o

HANDLE hSer;

hSer = CreateFile(_T("COM®6:"), // name of device
GENERIC_READ|GENERIC_WRITE, // desired access
FILE_SHARE_READ|FILE_SHARE_WRITE,  // sharing mode

NULL, // security attributes (ignored)
OPEN_EXISTING, // creation disposition
FILE_FLAG_RANDOM_ACCESS, // flags/attributes

NULL); // template file (ignored)

B 47 GPIO {F )}y RTS
DWORD dwRtsGpioPin = GPI026; /%% GPI026 /E 4 RTS

If (!DeviceloControl (hSer,
IOCTL_SET_UART_RTS_PIN,
& dwRtsGpioPin, sizeof(DWORD),
NULL, O,
NULL, NULL))

/] BT, .
VLB B RTS $ihi =,
DCB SerDCB;

SerDCB.DCBlength = sizeof(DCB);

GetCommoState(hSer, &SerDCB ); // MERBEE 2 HDCB
SerDCB.fRtsControl = RTS_CONTROL_TOGGLE;
SetCommState(hSer, &SerDCB ); // FRE [RIIRE)

A O, 5 coM2 BLE A RTS/CTS MR TF-IhaE, 1M HAh A& 5 i =2kl & 1. BT RTS/CTS
TELERFohae N H A RIRZ, [EIN 2R I8 R GPIO ThAE, ZE4TJF“COM2:"IsF, RTS/CTS M2 T
RE IR WS, TR GPIOO. GPIO1 ZKZEfRHFAN GPIO IRES. NHFET il v B A RS RTS/CTS

T F42 T Zhiie -

B4 H 11 RTS/CTS T4 42 F Th &g
DCB SerDCB;

WWW.emtronix.com 17 028-86180660
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SerDCB.DCBIlength = sizeof(DCB);

GetCommState(hSer, &SerDCB ); // MIRZGEZEC 4 HTDCB

SerDCB.fRtsControl = RTS_CONTROL_HANDSHAKE;

SetCommState(hSer, &SerDCB ); /] FE P EKE)

WWW.emtronix.com 18
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6. 12cEQO

ESM335x [ 1°C 52 [y 2 ZRifil bt 1°C B2 0, (55 P 3.3V 19 TTL HSF (LVEMOS), it i A& gl 5 %
9 400kbps. FEALH 12C B2 RF, R%F SCL AT SDA PIAME 5 4e38m 10K () _ERrrafE, 7E iR oL T,
Eg PR LA . Horb SDA {55285 GPI026 EE M, SCL (5545 GPI027 RHVEM, ML+ —
ER GPI026 GPI027 {0y i2c HIRH], mEANREFAF Y GPIO BEATAEM T .

GPI026 12C_SDA 55 12¢C B2k SDA E R .
GP1027 12C_SCL 5 12¢ B2k scL R .

6.1 Linux P& T PcEBEORMNA

Linux S FHFE 745 75 B4R AE °C, 567 BT T 1°C I & S0 1

fd = open("/dev/i2c-0", O_RDWR);
S5 AT LA IR Linux ARifE 77 VEIEATAH ORI ioctl fir & BAE, MG I5E XAE linux/i2c.h linux/i2e-dev.h SCAF .
FTHF i2¢ WA S

// open driver of i2c
fd = open("/dev/i2c-0",0_RDWR);

LS BAE FHERE R i2c-dev.h SCEHPsE SR EIE 2544«
/* This is the structure as used in the 12C_RDWR ioctl call */

struct i2c_rdwr_ioctl_data {
struct i2c_msg *msgs; /* pointers to i2c_msgs */

__u32 nmsgs; /* number of i2c_msgs */
L
A AR »
bool 12CWrite( int fd, pl2CParameter pl2CPar)
{

struct i2c_rdwr_ioctl_data i2c_data;
int rc;

/*i2c_data.nmsgsPiC & ~1*/

i2c_data.nmsgs = 1;

i2c_data.msgs = (struct i2c_msg*)malloc(i2c_data.nmsgs*sizeof(struct i2c_msg));
if( li2c_data.msgs )
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return -1;

i2c_data.msgs[0].buf = (unsigned char* )malloc ( pl2CPar->iDLen + 1 );

//write data to i2c-dev

(i2c_data.msgs[0]).len = pl2CPar->iDLen + 1 ; /] BN B ER R b
(i2c_data.msgs[0]).addr = pl2CPar->SlaveAddr; /] ek ik
(i2c_data.msgs[0]).flags= 0; // write

(i2c_data.msgs[0]).buf[0]= pl2CPar->RegAddr & Oxff;// 5 A H bk
memcpy( &((i2c_data.msgs[0]).buf[1]), pl2CPar->pDataBuff, pl2CPar->iDLen );
rc=ioctl( fd, 12C_RDWR,(unsigned long)&i2c_data );

if( rc<0)

{

perror("ioctl(write)");
}
free( i2c_data.msgs[0].buf );
free(i2c_data.msgs );
if(rc<0)

return false;
return true;

FERCE DR SR A — MR IHRTLF test_i2c.c % )1 2%,

FIF i2c BeOIFRAHR AL T 8x8 ALY AR ETA202, DL 10 /A HL ETAT15, FCE M B0k 35 1X W
AR IR T -

test_eta202

test_eta715

6.2 CEFAT PcEOMMNA

ESM335x A b L[4k 1 TH 1] 1°C 42 F1 ) WinCE AR SRBNAR T , N AR 74T HF SCRE4 R “2CL SO
IS FRAERT ReadFile (... A1 WriteFile (.0 B3GHAT 1°C X L4.

HEARI PC BRI TT

typedef struct
{
UINT16 uSlaveAddr; // 7-bit B%10-bit 12CESFHIE
UINT32 uSubAddr; /] R2CEAFRIL NI AT 4, 12CaHAFF5 A7 25 bk
UINT32 uSubAddrMode;// SubAddrK: Jif
UCHAR* pBuffer; /] FRIAAFE LS s M buffer
UINT32 uCount; /] TERE RN E
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}12C_TRANSACTION_INFO, *PI12C_TRANSACTION_INFO;

e Bk ST, uSubAddr IEHE N 1°C 23 E A AR s bk, uSubAddrMode YE T FAE SR kK

uSubAddrMode uSubAddr A 27 IRA) I M
0 7 I
1 157 D7-DO
2 27 D15-D8,D7-DO
3 37y D23-D16,D15-D8,D7-DO
4 4 7y D32-D24,023-D16,015-D8,D7-DO

NTIEMER, BATEIRIE PC FIFRER SO R B T — ks, S 4 TR S R I AP
/] ThRefiA: fTHr12ck &

/] MINSHL: IpDevName FTHFIIBL&AFR, X HLAZH_T("12C1:")

/] REHE: R[] 12C WA TR

HANDLE 12C_Open( LPCWSTR IpDevName );

/] DhEeHER: MI2Ci & e
DWORD 12C_Read( HANDLE hI2C, PI2C_TRANSACTION_INFO pl2Cinfo );

/] DIRERR A2 S HE
DWORD 12C_Write( HANDLE hI2C, PI2C_TRANSACTION_INFO pl2Cinfo );

/] ThEEfIR: RPA2CIEK &
BOOL 12C_Close( HANDLE h12C);

SERBHART . FF kI \Software\ETA202Test. ETA202Test 4 ESM335x [1) 12C 211, %4 TCA8418 12C

AL IR 1 o
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7. SPIEp &N

ESM335x ] SPI #% 108 4 £l bRtk SPI R, (55 HF I 3.3V B TTL HF (LVEMOS), s & iisiie &
A 12Mbps. = B0 AR A D ik 5 70 2 ) fR R S v A

ESM335x 2 {1 SPI BKZN S HF master #3, 1% SPI #2 MG PY £k SPI, €04 I Bl CLK; ##& MISO (master

in, slave out); ##f§ MOSI (master out, slave in); Ji% CS, SPI & 14371 GP1028- GPIO31 B H .

GPI028 SPI_MISO 55 SPIE Al # N MIsO R -
GPI029 SPI_MOSI 5 SPI i I RO HHE 85t Most = AL
GPI030 SPI_SCLK 55 Sl £ L [RIP I B sCLK 52 I
GPIO31 SPI_CSON 5 SPI 2 LY ik 2] CSON B I A

P VYR Bt A i, TR ZEHIE T S sRATRED BB (cPOL) AIAHAL (CPHA) T LAHEAT
FCE . Wk CPOL= 0, HRATRIDI B RRE IR W cPOL= 1, HATFIZIN B2 WIRES A
o U1SR CPHA= 0, fEHATFRIDIBH AT CETFECT R HAEPERIE; WR CPHA = 1, fEHAT[FIP I Bl
JEHY CEFFECRBE) HmueRiE. 51 sPA= e LR &R

SPI Mode | CPOL | CPHA
0 0 0
1 0 1
2 1 0
3 1 1

7.1 Linux P& T SPI ORI H

ESM335x fE R Gt R B 58 UG, SPI TS B4 75 04 : “/dev/spidev1.0”.

N AT LA read()s write()s ioctl()e&Ef# H spi-dev BX&), 7E ESM335x H SPI &4 X LA, &%
RN 12Mbps,  ATDUEFRA L joctl() bR BUEATE0R B L & SPLBIRSEU I E . -

static const char *device = "/dev/spidev1.0";
static uint8_t mode = 3;
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static uint8_t bits = §;
static uint32_t speed = 1000000;

struct spi_ioc_transfer tr[2];

void transfer(int fd)

{

intret;
intil;

printf( "transfer\n");
tr[0].tx_buf = (unsigned long)tx;
tr[0].rx_buf = (unsigned long)rx;
tr[0].len = ARRAY_SIZE(tx);
tr[0].delay_usecs = delay;
tr[0].speed_hz = speed;
tr[0].bits_per_word = bits;

ret = ioctl(fd, SPI_IOC_MESSAGE(1), tr );
if (ret < ARRAY SIZE(tx) )
pabort("can't send spi message");
printf("ret=%d\n", ret );
for(i1=0; il<ret; i1++)
printf("0x%.2X\n", rx[i1] );

int main( int argc, char *argv[] )

{

int i, fd;
int ret=0;

fd = open(device, O_RDWR);
if (fd < 0)
pabort("can't open device");

/] W& spimode, HiEXZWHE—
ret = ioctl(fd, SPI_IOC_WR_MODE, &mode);
if (ret==-1)

pabort("can't set spi mode");

ret = ioctl(fd, SPI_IOC_RD_MODE, &mode);

if (ret==-1)
pabort("can't get spi mode");

/] BB E I bithr
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—

etk

ret = ioctl(fd, SPI_IOC_WR_BITS_PER_WORD, &bits);
if (ret==-1)

pabort("can't set bits per word");
ret = ioctl(fd, SPI_IOC_RD_BITS_PER_WORD, &bits);
if (ret==-1)

pabort("can't get bits per word");

/] B SPUE TR SR
ret = ioctl(fd, SPI_IOC_WR_MAX_SPEED HZ, &speed);
if (ret==-1)

pabort("can't set max speed hz");

ret = ioctl(fd, SPI_IOC_RD_MAX_SPEED_HZ, &speed);
if (ret==-1)
pabort("can't get max speed hz");

printf("spi mode: %d\n", mode);
printf("bits per word: %d\n", bits);

printf("max speed: %d Hz (%d KHz)\n", speed, speed/1000);

transfer( fd );

close(fd);

HR AT spi IR ACHS

7.2 CEF&F sPIEORMHA

ESM335x A b LK 1 T [A) SPI 2 111 WinCE brifEIRBIFER , BFHARE 7 75 BT I 30444 8 “SPIL IR 5C
BT, AT CLdE AR AER) ReadFile (...) F1 WriteFile (...) BREHEAT sPI B35ttt 7. N T EH T,
PATVEARUER SO A R Ul 7t — D8, S 7 — A7 2 H I APL

/] DIRESR: FTITSPIR %
/] WINSHL: lpDevName FTIFHIBEA& 2 FK, X AN _T("SPI1:")
/] RIEHE: R [FISPIT & F)AR

HANDLE SPIOpen(LPCWSTR IpDevName);

/] ThEEHEIR . M ESsPUL S
/] HINZH: hCSPI T B4 AR
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// dwFreq SPIELZR AR

// dwCspiConfig SPIE ML B S5

// R : =TRUE

BOOL  SPIConfig( HANDLE hCSPI, DWORD dwFreq, DWORD dwCspiConfig );

/] ThEEfA: W ESPUE S H
/] HINZH: hCSPI TP A 44 R

// pTXBuf SPIKIE K 2217
// pRxBuf SPIFE IS EIHE 2247
/l dwXchSize SPIE 4 7541

// RIEME: =TRUE
BOOL SPIWriteRead(HANDLE hCSPI, PVOID pTxBuf, PVOID pRxBuf, DWORD dwXchSize );

/] DhREHEIR: SCHISPIE 4%
BOOL  SPIClose(HANDLE hCSPI);

SERS AL T RGN \Software\Test_Spi.

WWW.emtronix.com 25 028-86180660




BEELHREOIE B AR A ESMARC 335x L% £ A S % F i V1.2

8. IRQ /MR T

ESM335x 3447 2 BAM R TR IRQL AT IRQ2, HHIHE 5 (1 ETHITA R R . 355 GPl024

M GP1025 & &

GPI024 IRQ1 54N areh b IRQ1
GPIO25 IRQ2 54N IRQ2 B H B .

8.1 Linux F& T IRQ #MEEH iR A

IRQL X I BE 45 SCAE“/dev/ESM335x_irql”,  IRQ2 X W 15 4% SCHF“/dev/ESM335x_irq2”.  ESM335x IRz
FRAT Lnux B2 @ ML, BISNR i 5 — Bk h ks ey, SXahRe e 2 8l B R
Ki% SIGIO 55 (ZE5H Linux REFE LGS, XN P SA T E A& rIRES, HFHEMR
PRI SIGIO BEATAHOGHRAERI AT o 765 FAR PP (AH B R B, Pl B AR AR FE T 1K APL BRI BOR SR
XPREAEROERIE, WORS ] 1ISA JRBIER GPIO JXzh&E. A IC R AL M N b Wr SRS AL i A K SIGIO YT %,
Linux 3 /E R G0 O AR HE T a7 id,  BIEE S 78 B A FE e W46 AL B F -

signal(SIGIO, ESM335x_irq_handler);

e 5 56 # ESM335x_irg_handler(int signum) 5 Linux 155 SIGIO ZR5E o SRR 6 R4 v B 116 L A4 g
RS U SE ESM335x_irg_handler B . HhAh ESM335x 1) T RN AR P IL7E A EF 1 B T — AN b
OB RS, B FE AT BB read ()RR BOR BB, B IUR IR A 3E £

PARYERIRERF 2 GPIOO /A4 —/NIEfkat, GPIOO {55 iE#E] 1IRQ1 b, FIH GPIOO Y LT HE A A T .
7 e 7 o R AT T B ARG L EARRD I R

/BR3P 3AE 5 5 B R
void ESM335x_irg_handler( int signum )
{

nirqCounter++;
printf( "there is a IRQ!!\n" );
1

int main(int argc, char** argv)

{

int il, nNum;
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int irg_no, irq_fd;
int oflags;
unsigned int NumOflirgs;

unsigned int SumNumOfirgs;
char device[32];
int sec;

struct gpio_pulse gp;
printf("Test IRQ Async Signation on ESM335x\n");

irg_no=1;
nNum = 100;
if(argc > 1)
{
irg_no = atoi(argv([1]);
}
if(argc>2)
{

nNum = atoi(argv[2]);

gp.fd =0;

gp.gpio = GPIOO;
gp.low_ms =10;
gp.high_ms = 10;
gp.number = nNum;

sec = nNum * ( gp.low_ms + gp.high_ms ) /1000 + 5;
i1 = ConfigGPIO( (void*)&gp );
printf( "Open GPIO %d\n", gp.gpio );

sprintf( device, "/dev/ESM335x_irq%d", irq_no );

irq_fd = open(device, O_RDWR, S_IRUSR | S_IWUSR);

if (irg_fd < 0)

{
printf("can not open /dev/ESM335x_irq1l device file!\n");
return -1;

}

printf( "Open %s sec:%d\n", device, sec );
/1 JE 5 5 IR B AL

signal(SIGIO, ESM335x_irq_handler); // ibem9280 irq_handler()4bFSIGIOfS
fentl(irg_fd, F_SETOWN, getpid( ) );
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oflags = fentl(irg_fd, F_GETFL);
fentl(irg_fd, F_SETFL, oflags | FASYNC);
StartPulseThread( (void*)&gp );

nirqCounter = 0;
SumNumOflrgs = 0;
for(i1=0; il<sec; il++)
{
sleep(1);
read( irg_fd, (void*)&NumOfirgs, sizeof(int) );
SumNumOfirgs += NumOfirgs;
printf("%d -- ISRcount = %d, SignalCount = %d\n", (i1 + 1), SumNumOflrgs,
nirqCounter);

}

close(irq_fd);
printf("close file\n");
return O;

£ FI AR FE S, i bW Rsh N AR EUE SumNumOfirgs 5 8 AR M M 20E  nirgCounter Y EL
5, nCLHIBr R e A Ak
IR UNAVIEEIE Yok R g

8.2 CE-F&F IRQ AMERH Bt g B FH

N FHFEFPATHF IRQ KSR 750 B 15 4 SO “IRQL- “IRQ2:”Ji5 AR H Ty N _EFHVE TRk, ik o
FERT 50ns, GXENAEFPREM N 2% | BT, JF A SR AL T A R P I N 2R . S T4 RS B4 .

FIF IRQ LA

HANDLE hlrq;

hirq = CreateFile(L"IRQ1:",
0,
0,
NULL,
OPEN_EXISTING,
FILE_FLAG_RANDOM_ACCESS,
NULL);

SEAF IRQUIN ] FRE P
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DWORD WaitIRQEvent (HANDLE hirg, DWORD dwTimeout)

{
DWORD dwRet = 0;
If(! bRet = DeviceloControl(hirg, // file handle to the driver
IOCTL_WAIT_FOR_IRQ, // 1/0 control code
&dwTimeout, // in buffer
sizeof(DWORD, // in buffer size
&dwRet, // out buffer
sizeof(DWORD), // out buffer size
NULL, // pointer to number of bytes returned
NULL) ) // ignored (=NULL)
{
[/
dwRet = WAIT_FAILED;
}
Return dwRet;
}

F: dwTimeout ANZEFEFABT I [A], 4054 INFINITE ) — B 254, HH IRQ Fihr~ 8 IRQ %M.

IS FH AR S A P T A F

DWORD dwTimeoutMS = 5000; /R ES (A3 BN 5 7P

DWORD dwReturn;

dwReturn = WaitIRQEvent ChIRQ, dwTimeoutMS) ;
if (dwReturn == WAIT_OBJECT_0)

{
[/AN R B A AR, AT R AL 3
/.
}
else if (dwReturn == WAIT_TIMEOUT)
{
[/ A2
/.
}
else
{
[/ AL TR
/] .
}
THE K™ A

DWORD dwCount;
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bRet = DeviceloControl(hirq,
IOCTL_GET_COUNT,
NULL,
0,
&dwCount,
sizeof(DWORD),
NULL,
NULL);
AR EG BT IRQ 25, —37 A 7 20, TS5 2 £ dwCount.

FERESHAUS: HFROtHN\Software\Test_Irg.
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9. PWM fkhi

ESM335x JL 4 % PWM Fr i, HigEn AR IA 50MHz, HATR S BRIE—ERERE Tl (1%
BIREREE), NEH iR RAES] IMHz. iX 4 B8 PWM 2351l 573511 5 GPIO6 — GPI08 & & i

GPIO6 PWM1 PWM1 fiith,
GPIO7 PWM2 PWM2 %ir
GPIO8 PWM3 PWM3 #irth
GPIO9 PWM4 PWM4 Firth

9.1 Linux F& T PWM Bk H BN

ESM335x B RLE Linux “F& ~ PWM k4 HH BTt B R 84871 1 4 7R N:

ik L BT RAAHR

PWM1 “/dev/ESM335x_pwm1”
PWM2 “/dev/ESM335x_pwm2”
PWM3 “/dev/ESM335x_pwm3”
PWM4 “/dev/ESM335x_pwm4”

X PWM HIHAE AT 30y 2 PR A AR T

1. PWM ikt tH A RE, & HEBEE IEAT  2 LL S 2 PWM ik
2. PWM Jiktin 45 1k

RS INAi e S I

#define  ESM335X_PWM_START 10

#tdefine ESM335X_PWM_STOP 11

7£ ESM335x_drivers.h SCAFHIEE LT PWM FIEEESS ), BFEEMER. 5P IR SESHL

struct pwm_config_info

{
unsigned int cmd; // =10, 11,....
unsigned int freq; /¥ inHz */
unsigned int duty; /*¥in% */
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unsigned int polarity;

Hor:
freq it K, BAI4 Hzo Freq MYHUAEE FEl 10HZ - 1MHz,
duty R ke i B L, A%, Duty FIHUE T 1-99.
Polarity 74t Bk P IR 1, 3B 4% 0 Bl 1.
HBEAT PWM SRAEIN,  E AT TP R BE 81T s S0, SR8 BRI write( ) BRECHEAT pwm I3 E . HBIEL

FAs B, DU 9AH SR B AR
fd = open(“/dev/ESM335x_pwm1”, O_RDWR);

#include “ESM335x_drivers.h”
#include “pwm_api.h”

#define POLARITY PWM_POLARITY_INVERTED;
//#define POLARITY PWM_POLARITY_NORMAL;

int PWM_Start(int fd, int freq, int duty )
{
int rc;

struct pwm_config_info conf;

conf.cmd = ESM335X_PWM_START;
conf.freq = freq;

conf.duty = duty;

conf.polarity = POLARITY;

rc = write(fd, &conf, sizeof(struct pwm_config_info));
return rg;

int PWM_Stop(int fd )
{

int re;

struct pwm_config_info conf;

memset( &conf, 0, sizeof(struct pwm_config_info));
conf.cmd = ESM335X_PWM_STOP;

rc = write(fd, &conf, sizeof(struct pwm_config_info));
return rg;
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TEN, RSB S, RS IR PWM kR AR

9.2 CEFE T PWM fikihda i3

ESM335x #i b LAk 1T PWM #2116 WinCE ArdESREIAEF, BHFERE R @ 4TI 3044 9 PWM1:”-
“PWMA" I SCAEXT R, PRI WriteFile BB 52 PWM Bkt 240 AN G250 BIw], ALt nd@
1 WriteFile BEI % 12 PWM FOF . S0 PWM LH], BLFEONZLA0 B SR AL HI(E 5 (38.5KHz, 50% 157
Eb). A 1507816 LA 455 (3.5712MHz, 9600bps JHFZ).

FEAH) PWM B S5 0T -

typedef struct

{
DWORD dwFreg; // PWMETR,  Bf7 NHz, = 0: 15 1EPWME HY
DWORD dwDuty; /] A, BUEVERI1-1000, 7 #E%0.1%
DWORD dwPol; // PWMIRE =1: PWMIE S [
DWORD  dwNum; /] HHPWMAK AN CEA SRR

} PWM_INFO, *PPWM_INFO;

Eigittyrh, 24 dwFreq Forfi th Bk, AN Hz. DwFreq FUEMETE 1Hz - 25MHz, 4
dwFreq =0 I, 7~ PWM 15 1E4H . dwDuty 20352 0.1%,  BUE I il 1-1000.

PWM A 1) 3= AR 1 T

//¥TFF ESM335x PWM4

HANDLE hPWM4 = CreateFile( TEXT("PWM4:"),
GENERIC_READ | GENERIC_WRITE,
FILE_SHARE_READ | FILE_SHARE_WRITE,
NULL,

OPEN_EXISTING,
FILE_FLAG_RANDOM_ACCESS,
NULL);

/] PWMSH 1 B

pwm_info.dwFreq = 100000; // 100KHz

pwm_info.dwDuty = 300; // 30%, uint is 0.1%

pwm_info.dwPol = 0;

/] EHPWMIE S

bRc = WriteFile( hPWM4, &pwm _info, sizeof( PWM _INFO), &dwBytes, NULL );
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[IRABE A, A5 1 PWM Bk .
CloseHandle( hPWM4 );

SERES AN FFROEHE\Software\Test_pwm
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10. fE1H ISA S 2%

ESM335x (] 8-bit ¥4is T8 LIRS 1SA ¥R A LR, M TSCRrmid iR ae . 2 L3 e LLL LA
Iy PRSI . KT ISA BEIEA 12 SREAE S, eI N2 1, 5 gPlo EATE . HAsE
e

GPIO# ISA B2k (5 5 (ERRIEA

GPIO12 | ISA_ADV# HBEBE, KA RG TR

GPIO13 | ISA_CS# FrikfEs, (RHEPAR, SR 190ns

GPIO14 | ISA_RD# L ISA B 38, AIRHA AL, ki i fE 110ns
GPIO15 | ISA_WE# SRR ISA B, RHSEFA AL, Bkt SE L 110ns

GPIO16 ISA_DO (LSB)

GPI017 ISA_D1

8-bit X [F) ##f 2k, DO NERALAH AL, D7 Jix &
Rz. 7E ISA_ADVHA RGN, Hodln S 2kt 8-bit Hudik
AO—A7, ISA &4 FIH ISA_ADV# b THFBA7 ik
TS5 kA R, B 28 0 1)y e 46 B (L A 5

GPIO18 ISA_D2

GPIO19 | ISA D3

GPI1020 ISA_D4

GP1021 ISA_D5

B}, ESM335x it A EHE .
GPIO22 | ISA_D6
GPIO23 | ISA_D7 (MSB)
GPIO24 | IRQ/DMA AlEINRE. AhEPP e DMA &R, ETHEA R

AT AT IT ISA IRBNHIBC& SR, B2 S U 1SA SIS 5IRE . ESM335x HIAF i 1SA
SN 190ns, SCHFRE SMB/s OB AR IR A R 8-bit HR iR, (XS B HIAR 4R 1 R AL
HISCRF— RS 16-bit FIHRAE, RZREIRE H 3R 2 MRS AN, 1A R (F i@ Ao fH-F
KOPHEFT (A0=0) BiFETT (A0=1) #fE. ESM335x (AR Rk Sebr /i A, 7RI
HiJ 70ns fay i 8-bit Huhik:, i8IS ADV#_ETHEAT, Tl 2 i IR 5 2 5070 4 S bR i B 5 44 . AT L ESM335x
RS T 1ISA L EA 8-bit AL T IERE /7, 35— /B FIFOL AD. UART S50 1 B AT ]

ARG AT ISA LR AIRE 1 rp T ThREME AT DMA TR IIRE, T LR EE R thoxr AD Hedla 2z i i %
MR, MR R M AR . RTINS, RAEL TSR SCRE PR, X
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EAMEEZ .

10.1 Linux “F& THEE ISA B2 S

TER R, BRAERETE ISA RERIIEE —, BRFT TR s IR sl S A
#include “ESM335x_drivers.h”
int fd;

fd = open(“/dev/ESM335x_isa”, O_RDWR);

fE Linux-3.12 758, 4246 4 MRS R

20148 unsigned char isa_read(int fd, unsigned int offset);

FAERHE, fd B ST AN, offset JyMbhib (At &, HRUE 0x00 — OXffo IR [AME M ISA 7 R
TR T A2 S U B A8

(2) void isa_write(int fd, unsigned int offset, unsigned char val_b);
FHERE, fd RS AIN, offset Ml (AL &, 42 {H 0x00 — OXff. Val_b ATHZEEANE ISA %
P8 T A A I HRAE

(3) unsigned short int isa_read16(int fd, unsigned int offset);
KPR, fd A& U AN, offset Nl w2 &, A XUE 0x00 — OXff, i bbb flfs & 022
REHHEXT T 1) IR EME M ISA 37 JR 28 18 18 77 A7 a4 R B B 1

(4) void isa_write16(int fd, unsigned int offset, unsigned short int val_w);
WP H R, fd B SAFAIN, offset yHibib (AL &, G AE 0x00 — OXff, Sk Wt B0 A0E
BE I 1. Val_w N TR EEANZE ISA W& TR E T A4 R E .
IR R B ARSI, I RTLERE T ISA RIS U BIFET test_isa.c HEH HIFY,
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10.2 CE-F& TFEM ISA BL&HIN A
WEC7 55, RFHFEFFFTIT ISA BRBRE 0T 115 7% SO “1SAL: J&, B AR 'S APL BRI AT 32
T ISA SR FEAR A . M ARAD B4

FTHF 1SA 01

HANDLE Hisa;

Hisa = CreateFile(_T(“ISA1:"), // name of device
GENERIC_READ | GENERIC_WRITE, // desired access
FILE_SHARE_READ|FILE_SHARE_WRITE, // sharing mode
NULL, // security attributes (ignored)
OPEN_EXISTING, // creation disposition
FILE_FLAG_RANDOM_ACCESS, // flags/attributes
NULL); // template file (ignored)

ISA S HIEAEAEASRS: RS, WFT (WORD, 16-bit) FHarses, 4 nlutu T

RS
BOOL Isa_ReadUchar(HANDLE Hisa, DIWORD dwPortOffset, PBYTE pBuf)

{
DWORD dwBufSize = sizeof(BYTE);
DWORD dwNbBytesRead = 0;

*pBuf = (BYTE)(dwPortOffset & 0Xff);
ReadFile(Hisa, pBuf, dwBufSize, & dwNbBytesRead, NULL);

return TRUE;
}

F _FHRET, Hisa N CreateFile iR B[ FJHH, dwPortOffset N Bt BUEIE I ZF A as ik s =, V5
0-255; pBuf H TIRAFIEEUF B E, TFEEARE AT,

LS ]
BOOL Isa_WriteUchar(HANDLE Hisa, DWORD dwPortOffset, BYTE ucValue)
{

WORD wValue;

DWORD dwBufSize = sizeof(WORD);

DWORD dwNbBytesWritten = 0;

wValue = (WORD)(dwPortOffset & 0Xff);

wValue = (wValue << 8) | ucValue;
WriteFile(Hisa, &wValue, dwBufSize, &dwNbBytesWritten, NULL);
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return TRUE;
}
1 ETR#0H, Hisa SN CreateFile iR B[ F)4H, dwPortOffset N 55 N ) A as bk s =, 0

0-255; ucValue N5 N B2k 2517 25 B E .

XL
BOOL Isa_ReadWord(HANDLE Hisa, DWORD dwPortOffset, WORD* pBuf)

{
DWORD dwBufSize = sizeof(WORD);

DWORD dwNbBytesRead = 0;

*pBuf = (WORD)(dwPortOffset & 0Xfe);
ReadFile(Hisa, pBuf, dwBufSize, &dwNbBytesRead, NULL);

return TRUE;
}
1F FIR R #, Hisa SN CreateFile iR B EJ4HN, dwPortOffset A s ELisz BV E I () Zr A7 as bbb A2 &, 7%

EmFE = LIRS (A0=0); pBuf H T ERAFEEE SR EE, A= IBE 2N 16-bit 1Y) WORD 287,

WP
BOOL Isa_WriteWord(HANDLE Hisa, DWORD dwPortOffset, WORD wValue)

{
DWORD dwValue;

DWORD dwBufSize = sizeof(DWORD);
DWORD dwNbBytesWritten = 0;

dwValue = (dwPortOffset << 16) | wValue;
WriteFile(Hisa, &dwValue, dwBufSize, &dwNbBytesWritten, NULL);

return TRUE;
}
76 LR %, Hisa A CreateFile iR [AI I F) 44, dwPortOffset A 25 NEHE i 77 (7 2 bk w2 &, V&

Ewt LA AREL (A0=0): wValue 'E5 N SELEF A7 45 1 B4 1H -

BRSO T AR BB S IR, ISA S ERIRBIE SR ECR B 13 5 e, LSS AT AR O R A

# (isa_test1).

TEESHENR: IR IGH \Software\Test_isa
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11. ADC #£01

ESM335x S0 1 B% 12 fi7 ADC 311, Hi AN EFEN 0-2.5V. ESM335x [a] i Sz 38 3= A e Yt i &2 0 3 B g s
o

11.1 Linux “F& T ADC N

1E ESM335x HH AD i R SR HT R Tk 10 (TR 110) XENFEFAESE, ESM335x SZIF 2 % FR i A 4L

fE 5%\ AINL T AIN2, B NEFEA OV -—1.8V, 1558 BI7E CN1 1) 174501 1848 .
ESM335x [ 110 XA JE 46381E H in_voltaged _raw Xt AIN1, in_voltage,5 raw Xt/ AIN2, ESM335x P
AD 73R 12-bit, FrLUEMAERIERv: 0-4095:

char iiotype[2][100] = {
"in_voltage4 raw", //iHiE1
(=]

"in_voltage5_raw",}; //iHi&E2
FILE *fp;
int value, nChindex;
char filename[80];
char buf[10];
if(argc > 1)
{

nChindex = atoi( argv[1]); //{G€iHiE

sprintf( filename, "/sys/bus/iio/devices/iio:device0/%s", iiotype[nChindex]);
fp = fopen(filename, "rt"); //47HFidIE
if( fp==NULL)
{
printf("open file faill\n");
return -1;

}

fread( buf, 1, sizeof(buf), fp ); //EHCiEIE [1{H
sscanf( buf, "%d", &value );

printf( "%s: %d\n", iiotype[nChIndex], value );
fclose(fp);

printf("close file\n");
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HEFEH 4G (console) & IH, AN Linux fr2 £ & 110 X B) ¥ JH 4G50 1 -

[root@EM335X /mnt/nandflash]#cd /sys/bus/iio/devices/iio\:device0/

[root@EM335X /sys/devices/ocp.2/44e0d000.tscadc/TI-am335x-adc/iio:device@]#ls -1
o A R root root 4096 Jan 01:06 dev

-rW-r--r-- root root 4096 Jan 00:12 in_voltage4 raw
~PW-P==P== root root 4096 Jan 00:12 in_voltage5 raw
-PW-r--r-- root root 4096 Jan 00:13 in_voltage6 raw
-PW-r--r-- root root 4096 Jan 00:13 in_voltage7 raw

=pe-p-sp-= root root 4096 Jan 01:06 name

drwxr-xr-x root root 0 Jan 01:06 power

Lrwxrwxrwx root root 0 Jan 01:06 subsystem -> ../../../../../bus/iio
-rw-r--r-- root root 4096 Jan 01:06 uevent

[root@EM335X /sys/devices/ocp.2/44e0d000.tscadc/TI-am335x-adc/iio:device@]#cat i
n_voltage4 raw

321

B0, ATH cat A TR NEIE AD Fe i SR Aa S, TR N B3 RE I BLT d R PRIE TR i 1
AD HH R o

#cat in_voltage0O_raw //iZHAIND UG K
#cat in_voltagel_raw //iZHUAIN2 J5 U6 H

SERSH N TP ROCENN I R B\ B i\ test_ad .

11.2 CE-F&{ T ADC HIMNF
ESM335x #x _E L[4k 1 ADC 42 T WinCE FrAEIRBIFEST . N HFET R 7 FT I 30444 A “ADCL” B SCAE X
%, i@id ReadFile mtmJ PALENF6 @ i@ IE ¥ AD{H T -

FEAF) ADC Bl 45 R

typedef struct{
DWORD dwChannels;
DWORD *pData;
}ADC_INFO, *PADC_INFO;

dwChannels 77~ 045 R RUEIE , 45 2015 AIN1. VCC. TEMPERATURE. 12H (¥ AD {E4 17 7F pData

FR 1A buffer 1, A N 7 2y E RN pData 4t &i& 1K/,
24 dwChannels = AIN1 I, BEHUAME AD BRI, AD ZEHERL TN 2.5V, BEHEM ATEH 0-2.5V,
24 dwChannels = VCC i, 12U MRH IR, 75 B3 A SLPR I HE R 2 AD Wl 45 I 4 1%,
4 dwChannels =TEMPERATURE i, 25 32 4% 24 A1 A48 PRI -
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ST A ERAEACRS U R

#tdefine AIN1 1
#tdefine VCC
t#tdefine TEMPERATURE 4

HANDLE hADC;
ADC_INFO adclInfo;
DWORD dwReadBytes, dwBytesofRead, dataBuffer[64];

BOOL rc;

hADC = CreateFile(_T("ADC1:"), // name of device
GENERIC_READ|GENERIC_WRITE, // desired access
FILE_SHARE_READ |FILE_SHARE_WRITE, // sharing mode
NULL, // security attributes (ignored)
OPEN_EXISTING, // creation disposition
FILE_FLAG_RANDOM_ACCESS, // flags/attributes
NULL); // template file (ignored)

if( hADC == INVALID_HANDLE_VALUE )
return -1;

dwReadBytes = 64; /] EADKAFEEL, 164

adcInfo.dwChannels = AIN1; // 5 7EADIHIEAINT
adclnfo.pData = dataBuffer; // ADELHi A7 /i buffer
/] BHADIE
rc = ReadFile( hADC, (LPVOID)&adcInfo, dwReadBytes, &dwBytesofRead, NULL );
if(rc)
{
/] s b
}

ESM335x [1] ADC 5l i o2 L S TR URTK,  AdBESF BRAE AT R 22 1S ADC By, v DAFE S R I
Z%FIWr ReadFile #X[] 5 TRUE I, A& %) ADC 3

SERSENND: IRt HE\Software\Test_adc
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12. CAN Mg

ESM335x CAN el 22 [ SCRF CAN2.0B M, SZFFA 10KBit/s ZI| 1MBit/s FIA7 i 5 & .

12.1 Linux“F& T CAN KR

ESM335x ARt CAN FIE TSI /2 Socket CAN 773K, Scoket CAN f#H] 1 socket 3% I A1 Linux [ 4% 7
WM, X VE A5 CAN B4 B2l P L@ I 2% 2 1 R BOR T o SRR KR 75 (8 7 34 Linux 48 2 )
FEFF 0L, T AR AR MER) socket BRI, WLMEAS SRR PP TREMEL, 02 DR A RE A F i i AE 5
FARRR, IXREINGR T SRR P (] i

i CAN 2, BT EM A 1P A KECE CANO £ M:

/] FKMlcanofz 1, DAHESFATHCE
ifconfig can0 down
/] J7iE—: B canOM I 4% N 250Kbps
ip link set can0 type can bitrate 250000

/] J7iE B canOM I 4% N 250Kbps

ip link set can0 type can tp 250 prog-seg 5 phase-segl 8 phase-seg2 2 sjw 2

// & 3hcan0¥E [
ifconfig can0 up

ESM335x ) CAN FEHUN B3zt HI K2 24MHz SN S ARG IN Bl o O 7 G R FION R RRAE 2, JATR
FIT79: =oK% can HOBURFZEREATBEE, LA CIA HEFF R SR AL RAE bit 1) 87.5%4L, F eI

BeEER

1000
800
500
250
125
100

60
50
20

10

PRESDIV
->fTq
1->12MHz
1->12MHz
2 ->8MHz
5->4MHz
11->2MHz
14 -> 1.6MHz
24 -> 960KHz
29 -> 800KHz
74 -> 320KHz

149 -> 160KHz

A% TCP/IP il —#¥,

WWW.emtronix.com

TSEG1
PROPSEG+PSEG1+2
(0+7+2) =9
(3+7+2) =12
(4+7+2) =13
(4+7+2) =13
(4+7+2) =13
(4+7+2) =13
(4+7+2) =13
(4+7+2) =13
(4+7+2) =13

(4+7+2) =13

TSEG2

PSEG2+1
(1+1) =2
(1+41) =2
(1+1) =2
(1+1) =2
(1+1) =2
(1+41) =2
(1+41) =2
(1+41) =2
(1+41) =2

(1+1) =2

TQ

12
15
16
16
16
16
16
16
16

16

83.3%
86.6%
87.5%
87.5%
87.5%
87.5%
87.5%
87.5%
87.5%

87.5%

FEAEH] CAN P28 2 il B e/ BT T — N EE T . CAN MER TS T — 5
HIPUR PF_CAN, FITLAFER T socket( )iX AN ARGt pR BN % 75 245 PF_CAN 1ENEE — A28 HHTA M

42

028-86180660
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CAN PR AT DLIESE, — M2 RGBT C raw socket protocol), 51— /M) & E FE MY BCM (broadcast
manager). 1ER— M Tl S FRATTE R i B B Wil :

s = socket(PF_CAN, SOCK_RAW, CAN_RAW);
printf( "SOCK_RAW can sockfd:%d\n", s );

if(s<0)
{

return -1;
}

FEARH CAN MiZE F IR FN B 4% 7 Ho i S5 4R 52 AE include/linux/can.h H:

/*
* PR 29 I . HAR S UEE PIANEr: 11 A A IDL 18 AP ID.
* Controller Area Network Identifier structure
*
* bit 0-28 : CANIHAITF (11/29 bit)
* bit 29 : HiiRMiFrE (0 = data frame, 1 = error frame)
* bit 30 : LFERKIEIERIRE (1 = rtr frame)
* bit 31: Mit%FrE (0 =standard 11 bit, 1 = extended 29 bit)
*/*
typedef __u32 canid_t;
struct can_frame {
canid_t can_id; /* 32 bit CAN_ID + EFF/RTR/ERR flags */
_u8can_dlc; /* HHEKEE:0..8*/
__u8data[8] __attribute__((aligned(8)));
L

TEPEREIN] b yess) %€ LEFEFE include/linux/can.h H:

struct can_filter {
canid_t can_id;
canid_t can_mask;
Iy
I JERN (R UU AL -
<received_can_id> & mask == can_id & mask

FERINEE N ER T2 )E, BEHEMEM bind( )R ER FIEMATA CAN 10 . 90
(CAN_RAW)EFZ 72, WA MEERE 7 EAE I read( )/write( )BEAT Bt A fA#5A% o

WRAR I UERR, AT UL ELE B E IR0 B B BA T A B B4 1 CAN #2101 L

struct sockaddr_can addr;
struct ifreq ifr;

WWW.emtronix.com 43 028-86180660




LR TAIE B R ARA R AH] ESMARC 335x L5 £RFARSHFM V1.2

int loopback = 0; /* 0 = disabled, 1 = enabled (default) */
setsockopt(s, SOL_CAN_RAW, CAN_RAW_LOOPBACK, &loopback, sizeof(loopback));

strcpy(ifr.ifr_name, "can0" );
ret = ioctl(s, SIOCGIFINDEX, &ifr);

if(ret<0)
{

return -1;
}

addr.can_family = AF_CAN;
addr.can_ifindex = ifr.ifr_ifindex;

bind(s, (struct sockaddr *)&addr, sizeof(addr));

R A G e s, R JRIAE R 7RI CAN_RAW_FILTER, CAN_RAW 243 7 () FE Wil ] 43
CAN_RAW_FILTER B 1R Tifa & 1 2Nk yERN] Gk ygds) kad k.

T I 2% A PR P B SR 3% AL <received _can_id> & mask == can_id & mask , tk &S ) can_id A1JE
AR VOE [ can_id 705 T UEIE AR K mask A5 DUGAHEE, A GBS B, 5 0 ELERHRE AR g . 75 R I
BIFE, PHALYED: 7% Ox123&CAN_SFF_MASK=0x123, 0x200&0x700=0x200, FJf LA24#zCHE (1) can_id FIJED:
1K) mask A5 UG, FHELT 0x123 i 0x200, tHALAEWEIEN can_id 25T 0x123 B(# 0x200-0x2ff
AKX E A B U, 75 W B R A i B B, G R T AN 5 =

<received_can_id>& CAN_SFF_MASK==0x123 & CAN_SFF_MASK
<received_can_id>=0x123

<received_can_id>& 0x700=0x200 & 0x700
<received_can_id>=0x200-0x2ff

WHEER T, AR, JFYE CANO %M.

struct sockaddr_can addr;

struct ifreq ifr;

struct can_filter  filter[2]; //:€ il JEss
filter[0].can_id  =0x123;
filter[0].can_mask = CAN_SFF_MASK;
filter[1].can_id = =0x200;
filter[1].can_mask = 0x700;

setsockopt(s, SOL_CAN_RAW, CAN_RAW _FILTER, &filter, sizeof(filter)); //XF
JRUGE R 7T CAN_RAW_FILTER

strcpy(ifr.ifr_name, "can0" );

ret = ioctl(s, SIOCGIFINDEX, &ifr);
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if(ret<0)
{

return -1;
}

addr.can_family = AF_CAN;
addr.can_ifindex = ifr.ifr_ifindex;

bind(s, (struct sockaddr *)&addr, sizeof(addr));
RAEHHRE 1 SEIACHY

struct can_frame frame;

frame.can_id = 0x08 | CAN_EFF_FLAG; //3E X N g

frame.can_dlc=8; //ZuHE)E

memset( frame.data, 0x32, frame.can_dlc);

nbytes = write(s, &frame, sizeof(struct can_frame)); // & iE %
if(nbytes!=sizeof(struct can_frame))

{
perror("can raw socket write");
return 1;
}
FEMCEE () SEBARAY

struct can_frame frame;
nbytes = read(s, &frame, sizeof(struct can_frame)); //#ZI i ds
if (nbytes < 0) {

perror("can raw socket read");

return 1;

}

if( nbytes < (int)sizeof(struct can_frame))

{
fprintf(stderr, "read: incomplete CAN frame\n");
return 1;

}

SEREARALTE S T R CRL A 1\ IR BAF\IR B \test_socketcan.

12.2 CE-F&T CAN IR A

ESM335x EAR EL[E 1L T CAN 4210/ WinCE bruEIkshRER, N AR R FH S04 N “CANL B
“CAN2:" R SCAEXT 5, mBEXT CAN 3 T HEAT & R4
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TR R B

CAN X z % B 2 # & T ¥ M #F [HKEY_LOCAL_MACHINE\Drivers\Builtin\CAN1] %

[HKEY_LOCAL_MACHINE\Drivers\Builtin\CAN2]

TxTimeout RILARTE ], AL ms.
BusErrorReport FEIRWTEHARIS, 00 AN B, 1 EHGERDI
CAN FTHF % H:

FTHF 5 PR P AR v IR 20 1% 25 UK BN 422 11 CreateFile J% CloseHandle, % %544 9”CAN1:” J2”"CAN2:”

RN LI

//$TFFCAN1
HANDLE hCan;

hCan = CreateFile( L"CAN1:”, GENERIC_READ|GENERIC_WRITE, 0, NULL, OPEN_EXISTING, O, NULL);
// % FICAN
CloseHandle(hCan);

CAN BHRFRIRE
2% CAN fFIF2, *BRZEN¥) DeviceloCon trol 4 O3 7F SetBaud FR %,

BOOL  SetBaud(HANDLE hCan, DWORD dwBaud)
Z# hCan: CreateFile ¥TJF CAN iR [A] (1) 15 #% FJ 4
240 dwBaud: HHFE, HAL bps
IRIAME: TRUE & E MY, FALSE &2EKIK

RN LI

/B P R % 250bps CAN
SetBaud(m_hCan, 250000);

CAN T8 E

2 CAN HIF2, XTIRZN[F) DeviceloCon trol 34 T35 1E SetFilter BRELH .

BOOL  SetFilter(HANDLE hCan, PCAN_FILTER pFilter, DWORD num)
Z¥ hCan: CreateFile T CAN i [l {1 4 £ F) 4
Z4Y pFilter: ISR E AL 4R5
ZH num: IESR A REUA KR, K 4
MREME: TRUE B LY, FALSE ¥ E RN
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EHRBIRERFA, ARHARE KA REE.

CAN_FILTER i JiE &% £ # A e L
typedef struct _can_filter

{
CAN_ID can_id;
CAN_ID can_mask;
} CAN_FILTER, *PCAN_FILTER

LIRS id A mask 2R BB R MRS H B UR K 4 4> CAN B RE 2 H T —H I JEES DL T %A A4
REFZIL

CAN H id & JIJERE mask = i JESS id & T JERE mask

B, 2 ik d, L3 MASK 1 R 75 Al € 1Dl —3, Rk

10 ik | 16 ik PO}
il
HiME | A Tt
i UESS 1D 5 0x05 | 0 0 0 1 0 1
I JERE MASK | 22 0x16 |0 1 0 1 1 0
7~ 1D 21 0x15 |0 1 0 1 0 1 ANEH
16 0x10 | 0 1 1 0 0 0 AR
6 0x06 |0 0 0 1 1 0 ANEH
44 ox2C |1 0 1 1 0 0 ik
NN T

T aitaa

CAN_FILTER Filter[4];
memzero(Filter, sizeof(CAN_FILTER));
Filter[0].can_id.id = 5;
Filter[0].can_mask.id = 22;
SetFilter(m_hCan, Filter, 1);
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CAN K i%/8:IR
RIEFEUC R R b A ()9 20 45 IR B2 11 ReadFile J WriteFile

Z7% CAN BIRE, B0 X o0 H0E 3o

int WriteCAN(HANDLE hCan, PCAN_FRAME pFrame, DWORD num){

DWORD dwlen;
if('WriteFile( hCan, (char *)pFrame, num*sizeof(CAN_FRAME), &dwLen, 0)) return O;

return dwlLen/sizeof(CAN_FRAME);

}

int ReadCAN(HANDLE hCan, PCAN_FRAME pFrame, DWORD num){
DWORD dwlen;
if('ReadFile( hCan, (char *)pFrame, num*sizeof(CAN_FRAME), &dwLen, 0 )) return 0;
return dwlLen/sizeof(CAN_FRAME);

}

Z ¥ hCan: CreateFile ¥JFF CAN i [R] 1] 1 & F) A
ZH pFrame: MiZE R EUZH T %t

ZH0 num: IS ARE KRS BRAME 1, A
REME: IR EdE A4

RIZRBCNHZERE, MEAE R AEEMRFRE, BRI 1000ms.
RIBRME, MARFNEYETHANESREENRIE.
BB B S T — MR 2R T2,  FHEEA WaitCANEvent FRIEUEH .

CAN_FRAME H(#EMii 45 #1442 L

typedef struct{
unsigned int id:29;
unsigned int error:1;
unsigned int remote:1;
unsigned int extended:1;
JCAN_ID;

typedef struct _can_frame
{
CAN_ID  can_id; /* 32 bit CAN_ID + EFF/RTR/ERR flags */
BYTE can_dlc; /* frame payload length in byte (0 ..CAN_MAX_DLEN) */
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BYTE  data[CAN_MAX_DLEN];
} CAN_FRAME, *PCAN_FRAME;

RN LU

DWORD dwNum;

/K%

CAN_FRAME Sendframe;
memzero(Sendframe, sizeof(CAN_FRAME));
Sendframe.can_id.id = 6;
m_Sendframe.data[0] = 0x01;
m_Sendframe.can_dlc = 1;

dwNum = WriteCAN(hCan, &Sendframe);

/1#HL
CAN_FRAME Revframe[MAX_ARRAY];
dwNum = ReadCAN(hCan, Revframe, MAX_ARRAY);

WaitCANEvent & 35{# B

LN S AR 7 A2 CAN L, RS G A4 id 5, WaitCANEvent 94545 CAN #2205t =44 ) FH 28 eR %,
JE IR [HE AT DL W2 54 CAN E04E 320, WaitCANEvent 5 35 1 %R 5 [#) DeviceloControl #:4E,
SEBARIS IR o

BOOL  WaitCANEvent( HANDLE hDevice, LPDWORD IpEvtMask, DWORD dwTimeout )
{
DWORD dwBytesReturned;
*|pEvtMask = 0;
if (!DeviceloControl (  hDevice,
IOCTL_WAIT_FOR_EVENT,
(LPVOID)&dwTimeout, sizeof(DWORD), /* input  buffer */
(LPVOID)IpEvtMask, sizeof(DWORD), /* output buffer */
&dwBytesReturned,
NULL))

return FALSE;

}
return TRUE;

Z ¥ hDevice: CreateFile T JT CAN iR [a] ¥4 2 FHH

ZHY IpEvtMask: IR [l HARRAL, ErIKE) H HTEN 0
Z ¥ dwTimeout: FEH H (7]
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% [A{E: FALSE Z54:8If, TRUE A EUREMmilL 3

B AR A

[/ ELFE I 5 Bl ks
m_hRecvThread = CreateThread(0, 0, RecvTread, this, 0, NULL);

/1FENSCERE R BUE
DWORD Ctest_can_v2Dlg::RecvTread(LPVOID Iparam)
{
Ctest_can_v2DIg* pDlg = (Ctest_can_v2DIg*)lparam;
DWORD dwEvtMask;
int num;
CAN_FRAME rbuf[MAX_ARRAY];

while(!pDlg->m_bThreadStop)

{
if(WaitCANEvent(pDlg->m_hCan, &dwEvtMask, 200))
{
if( dwEvtMask ==0)) /] FEUCE B
{
num = ReadCAN(pDIg->m_hCan, rbuf, MAX_ARRAY);
while( num )
{
OnRecv(pDlg, rbuf, num); // V8 FH B 1 R 25 b BRE
num = ReadCAN(pDlg->m_hCan, rbuf, MAX_ARRAY);
}
}
else //258
{
}
}
}
return O;
}
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if (Frame.can_id.error) {
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