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1 led XSHEEF
1.1 led WE KSR %05 FfENT

Fet b H IR P 2 B R RS, AN
led.ko:  demo\driver\led\led.ko //3Xzl %5545 1%

led.c:  demo\driver\led\led.c//3RShFE AL
PA LSRR 5 FA A -
#include<linux/init.h>
#include<linux/module.h>
#include<linux/kernel.h>
#include<linux/fs.h>
#include<linux/types.h>
#include<linux/ioctl.h>
#include<linux/cdev.h>
#include<linux/kdev_t.h>
#include<mach/hardware.h>

#include<linux/gpio.h>

#include <asm/mach-types.h>

#include <asm/mach/arch.h>

#include <mach/da8xx.h>

/*PINMUX1 ZF A7 ik */

#define SYSCFG_BASE  0x01c14000
#define PINMUX1_OFFSET  0x124

/*GPI0O0 Bt B A5 27 A7 25 Hodik*/
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#tdefine GPIOO_DIRECT 0x01e26010
#define GPIOO_DATA 0x01e26014
[¥WE BT/

static int LED_MAJOR=239;

static int LED_MINOR=0;

static int count =1;

static int temp;

[*led W& % F*/

#define LED_NAME "led-device"

#defineled_on 0

#define led_off 1

static struct cdev *led_cdev;

static struct class *led_class;

static dev_t led_dey;

[* ST I R K/

static int led_open(struct inode *inode,struct file *file)

{
return 0;
}
[* AT RETR R K/

static int led_release(struct inode *inode,struct file *file)

{

BEREA k&L

BAZHIE : 13318712959
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printk("release success!\n");
return O;
}
/*io control EK%*/
static int led_ioctl(struct file *file,unsigned int cmd,unsigned long arg)
{
/W NI AT S & 75 IER: 6 & D6, 7%+ D7, 9 ¢kt D9, 10 ik D10,
all i+ D6. D7. D9. D10. */
if(arg<6||arg>10)
{
return -1;
}
/*HUWTF P B NI i 4 emd 2 A IEHi, cmd R A 0 8 1%/
if(cmd>led_off)
{
return -1;

}

switch(cmd)

{

case led_on:

{
if(arg==6)
{

temp=(temp&(~0x0020)) | (1<<5); //GPIOO[5] & 1, %] D6 =
__raw_writel(temp,|O_ADDRESS(GPIOO_DATA));
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}

else if(arg==7)

{
temp=(temp&(~0x0001)) | (1<<0); //GPIOO[0] & 1, 4T D7 %=
__raw_writel(temp,|O_ADDRESS(GPIO0_DATA));

}

else if(arg==9)

{

temp=(temp&(~0x0002))| (1<<1); //GPIOO[1] & 1, %] D9 =%
__raw_writel(temp,lO_ADDRESS(GPIO0_DATA));

}

else if(arg==10)//GPIO0[2] & 1, T D10 5=

{
temp=(temp&(~0x0004)) | (1<<2);
__raw_writel(temp,|O_ADDRESS(GPIOO_DATA));

}

//GPIO0O[0]. GPIOO[1] . GPIOO[2]. GPIOO[5][FIHf & 1, 4J D6. D7. D9. D10 [AJH} 5%

else

{
temp=(temp&(~0x0027))|(1<<0)|(1<<1)|(1<<2)|(1<<5);
__raw_writel(temp,|O_ADDRESS(GPIO0_DATA));

}

return 0;
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case led_off:
{

if(arg==6)

{
temp=(temp&(~0x0020)); //GPIOO[5]i& 0, I D6 K
__raw_writel(temp,|O_ADDRESS(GPIO0_DATA));

}

else if(arg==7)

{
temp=(temp&(~0x0001)); //GPIO0[0Ji% 0, 4T D7 K
__raw_writel(temp,|O_ADDRESS(GPIOO_DATA));

}

else if(arg==9)

{
temp=(temp&(~0x0002)); //GPIO0[1]i& 0, %] D9 ‘K
__raw_writel(temp,lO_ADDRESS(GPIOO_DATA));

}

else if(arg==10)

{

temp=(temp&(~0x0004)); //GPIOO[2]iF5 0, #J D10 K
__raw_writel(temp,|O_ADDRESS(GPIOO_DATA));

}

//GPIO0[0]. GPIOO[1] . GPIOO[2]. GPIOO[5]IAH}{E 0, 4] D6. D7. D9. D10 [H]H] K
else

{
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temp=(temp&(~0x0027));
__raw_writel(temp,|O_ADDRESS(GPIO0_DATA));
}
return 0;
}
default:
return -1;
}
}

/*led BXE) SCAF A 54K, file_operations 5 FJ 44 A 1 ik 04 BRI 2 78 B FE P 3E4T Linux
1] open()~ release(). ioctl()t/r[E) i F BT S &L H . */

static struct file_operations led_fops=

{

5

.owner=THIS_MODULE,
.open=led_open,
.release=led_release,

.unlocked_ioctl=led_ioctl,

/* 2B insmod A INE N AZARERI , AEBAINEER s B AN AT, SER— R
WAL TAE, WIEEALM N AR RS S EMFRRE. T 5. BE OMAPL138

] GPIO

TAETT. */

/*LED BB HR AN £ 8 0+ /

static int __init LED_init(void)

{

BRA
SHESHRAS :
PG

int ret;
D RkE BXZHLIE : 13318712959 QQ : 2532609929
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BEA

unsigned int PINMUX1 _REG_old;

if(LED_MAJOR) /*F S HIiE B 45 5%/

{
led_dev=MKDEV(LED_MAJOR,LED_MINOR);
ret=register_chrdev_region(led_dev,count,LED_NAME);

}

else/*ZNA& HIF R 5*/

{
ret=alloc_chrdev_region(&led_dev,LED_MINOR,count,LED_NAME);
LED_MAJOR=MAJOR(led_dev);

}

if(ret<0) /* | W 15 2% FH I A2 75 B2 */
{
printk(KERN_ERR "register chrdev fail!");

return -1;

led_cdev=cdev_alloc();/* 4B cdev*/

if(led_cdev!=NULL)

{
/R cdev*/
cdev_init(led_cdev,&led_fops);
3 BAZRHIE : 13318712959 QQ : 2532609929
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led_cdev->ops=&led_fops;
led_cdev->owner=THIS_MODULE;
J¥EM cdev*/
if(cdev_add(led_cdev,led_dev,count))
printk(KERN_ERR "register cdev fail!");
else
printk(KERN_ERR "register success!\n");
}
else
{
printk(KERN_ERR "register cdev err!");
return -1;
}

/*61% LED_NAME JXAN*/
led_class=class_create(THIS_MODULE,LED_NAME);
if(IS_ERR(led_class))
{
printk(KERN_ERR "register class err!");
return -1;
}
/*6% dev/LED_NAME X A8 4515 fi*/

device_create(led_class,NULL,led_dev,NULL,LED_NAME);

printk(LED_NAME " initialized\n");

//HCE PINMUX1 & 17%%, BiE GPIOO[0]. GPIOO[1]. GPIOO[2]. GPIOO[5]4 I/O 5|

BRA HR%kE EAZESIE : 13318712959 QQ : 2532609929
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PINMUX1_REG_old=__raw_read|(I0_ADDRESS(SYSCFG_BASE)+PINMUX1_OFFSET);

PINMUX1_REG_old=(PINMUX1_REG_old&0x000ffOff) | 0x88800800;

__raw_writel(PINMUX1_REG_old, 10_ADDRESS(SYSCFG_BASE)+PINMUX1_OFFSET);

__raw_writel(0,|0_ADDRESS(GPIOO_DIRECT)); //Ft. & GPI00 Ay i

__raw_writel(0x00000000,I0_ADDRESS(GPIO0_DATA));//#IH&4L 1 GPI0O ) 5 Bl 4%

return O;

)
/* 3B rmmod fir 4 HIE N BB, BERO IR SR AT, e R
HETIE, O TR, ERRET. BUNRET . K. ¢/

/*LED BXE B E 2 pR 0/

static void __exit LED_exit(void)

{
printk("led chrdev exit'\n");
cdev_del(led_cdev);//iF44 % &
unregister_chrdev_region(led_dev,count);//{F4H & %5
device_destroy(led_class,led_dev);//HXH % £ 5 1.
class_destroy(led_class);//HUEZS

}

module_init(LED_init);
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module_exit(LED_exit);

MODULE_DESCRIPTION("led character");
MODULE_AUTHOR("Apple");
MODULE_LICENSE("GPL");
PLESE led IXBNMIXSHFLEST, XFT GPIO DHIER(E, A LT JLAPER:
LEFEF KRN EIE, B&FLS led EHM GPIO 15, 7 MEIEHT 1 OMAPL138 FF
KA led ZEFEH GPIO 435 J& GPIOO[5]. GPIOO[0]. GPIOO[1]. GPIOO[2]:
2.5 F OMAPL138 [I%Hl FAt, 23K PINMUXL 25 F7as fisthhil, 465 5% 7 (0 5 RO ) 7517 2%
HAH AL B E N GPIO 1 TAEAE
3. % E GPIO U7 ar /7%, EABIRET I 6o MRCE Nt ;
4FLE GPIO MBI F4, 5 “17 ottt 5 “0” R,
1.2 {#H Makefile XA FIRENEFF
1.2.1 4’5 RBNFET Makefile SCAF
AN LR RESCEAT L, R AL DhRe. BB HIBHESE T H RS, Makefile
SE LT — RIIRFRNSRAGE , WREESOPR 75 2 g6, WAL SO 55 2 Jm 46, MRS SO R LR
Wigwe, HEETHMTEERNIIGERIE, KN Makefile & —A> shell WA —FE, Hrbdimy
PABATEAE R GE M 2.
IR led BXZ) Makefile SCfF, HAE:

Makefile: demo\driver\led\Makefile  //MAF2E 7514
LA led BRB)1 Makefile STHFITA R -
ifneq ($(KERNELRELEASE),)
obj-m := led.o//E S T EEGmEII RN LA led.c, ERUHIREELAZ 20N led.ko
else
KDIR := /home/tl/omapl138/linux-2.6.33//f#i I I U AZ IR RS B 12, JE 2, PIARIRRS— & B dm 3
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—IK, BN IR TR R & i
JICAR 5 SIBAT “make” S & I 0 N AZIEAD . BXEhIEADER 12, P& I HIZE X
PLHEAE.
all:

make -C S(KDIR) M=$(PWD) modules ARCH=arm CROSS_COMPILE=arm-none-linux-gnueabi-
/5 SGBAT “make clean” B i BRI SCA5
clean:

rm -f *.ko *.0 *.mod.o *.mod.c *.symvers modul*

endif

D @ @ Makefile (~/omapll138/demo/driver/led) - gedit

File Edit View Search Tools Documents Help
Lo maopen v Dsave & QU %

= Makefile 3
1 ifneq ($(KERNELRELEASE),)
2

3 obj-m := led.o

4

5 else

6

7 KDIR := /home/tl/omapll38/1linux-2.6.33

8

9

10 all:

11 make -C $(KDIR) M=$(PWD) modules ARCH=arm CROSS COMPILE=arm-none-linux-gnueabi-
12

13 clean:

14 rm -f *.ko *.0 *.mod.o *.mod.c *.symvers modul#
15

16 endif

Makefile ¥ Tab Width: 8 ¥+ Ln1, Col 1 INS

1.2.2 miFIRENFETF
P16 #E demo\driver\led [1] led.c FlI Makefile SCAEE HI2)T& 248 ubuntu L FHFE &
HSEAEAEG S @) /home/tl/omapl138/demo/driver/led, JFTEIRSNFER H X Hi24T LT

BRA HR%kE EAZESIE : 13318712959 QQ : 2532609929
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i G PR IR SR T+
Host# make

BAT UL L&), RETMRYE Makef i 1e STIFAIREIN 25 4 B B IXEURES, 742 T Ted. ko
AN A R SO, 0 R B s

tl@tl-desktop:~/omapl138/demo/driver/led$ 1s
led.c Makefile
tl@tl-desktop:~/omapl138/demo/driver/led$ make
make -C /home/tl/omapl138/1linux-2.6.33 M=/home/tl/omapl138/demo/driver/led mod
les ARCH=arm CROSS COMPILE=arm-none-linux-gnueabi-
make[1]: Entering directory ~/home/tl/omapll38/linux-2.6.33°
CC [M] /home/tl/omapll38/demo/driver/led/led.o

Building modules, stage 2.
MODPOST 1 modules
CC /home/t1/omapll38/demo/driver/led/led.mod. o
LD [M] /home/t1l/omapll138/demo/driver/led/led.ko
make[1]: Leaving directory " /home/tl/omapll38/1linux-2.6.33"
tl@tl-desktop:~/omapl138/demo/driver/led$ 1s
led.c led.mod.c led.o modules.order
led.ko led.mod.o Makefile Module.symvers

FHEH led.ko SCHF AT LARCEIIT Aot b, BAARAE R i &35 < 4N 4.
1.3 % led WA IR S0 Rt A ERE P REER
1.3.1 BN Keonfig
RGP 5 206 5 SR SRS 4 B A%, 15K 6L demo\driver\led H 3N led 4T )
IR FE T IRARED led.c BN AZIRRY drivers/char B, (ESUAZIRED drivers/char H 3%~
¥] Keonfig SEHHLE SCIF, 7£ menu "Character devices" 1T I I T A 2% -

Fig USER _LED

ARM

There are two leds on the OMAPL138 base board which name D6 and D7.

config USER_LED: USER_LED ZIRFNFEFHIALE AR, AlLUEEBEN, HFERFZLKE.
tristate "user led": 7EZw1¥ N 1% make menuconfig I 52 BRE HE BRI BX B 44 7 .
depends on ARM: JEBE ARM “F- & N IKBIFE T -

defaulty: BERIAJE TSGR WAZEZ .

BRA HR%kE EAZESIE : 13318712959 QQ : 2532609929
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—-help-—: IRFNFEFHIFN RS B, L #t—2 7 b iksShFE e A/ER .
132 BBUN Makefile
1L NAZIRTY drivers/char B 3% T I¥] Makefile ZRESC4F, 7EZ6 12 AN F WA :

obj-$(CONFIG_USER_LED) += led.o

= cp437.uni

0bj-$(CONFIG_USER_LED): USER_LED IX/™-Br W AAI AT I H2 2 Keonfig [ config J& Il 1) 7
B3
+= led.o: XAATELLIE “led”, HIFIKBIREFI, RGixEIK driver/char H3X T led.c
B

133 W IREN RS g 2 2 A%

FEWNRZIERSTHZ HSRAAT LU @ EE B W B S DL

Host#  make menuconfig ARCH=arm
CROSS_COMPILE=arm-none-linux-gnueabi-

1E “device drivers->character devices” A “user led” HJUXZHECEIETT, N

BRA HR%kE EAZESIE : 13318712959 QQ : 2532609929
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.config - Linux Kernel v2.6.33-rc4 Configuration

Arrow keys navigate the menu. <Enter> selects submenus ---=.
Highlighted letters are hotkeys. Pressing <Y> includes, <N= excludes,
<M> modularizes features. Press <Esc»<Esc> to exit, <?> for Help, </>
for Search. Legend: [*] built-in [ ] excluded <M= module < >

irtual terminal
nable character translations in console
upport for console on virtual terminal
upport for binding and unbinding console drivers
ev/kmem virtual device support
n-standard serial port support
erial drivers --->
nix98 PTY support
upport multiple instances of devpts

< Exit > < Help >

RITHI “*7 F55 AR B SR RE e BBk i 2 G B B A A% BT ORAFIRH, 5HIBAT
PR i & gmidt B i 4 (led) IRENFEIT J5 1 AL IR AD:

Host#  ulmage ARCH=arm CROSS_COMPILE=arm-none-linux-gnueabi-

tl@tl-desktop:~/omapl138/1linux-2.6.33% make uImage ARCH=arm CROSS COMPILE=arm-no
ne-linux-gnueabi-

scripts/kconfig/conf -s arch/arm/Kconfig

drivers/usb/musb/Kconfig:147:warning: defaults for choice wvalues not supported

CHK include/linux/version.h
CHK include/generated/utsrelease.h

make[1]: "include/generated/mach-types.h' is up to date.
CALL scripts/checksyscalls.sh

SRJE 5 HI A % arch/arm/boot H 3% T ) ulmage ST AR A A % o
134 VA UXENRR Y g 1 R A A AR B

A i R B Y g 1 BN AR (R 2, SRR AR <M (N B R A G
B, T E R

BRA HR%kE EAZESIE : 13318712959 QQ : 2532609929
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.config - Linux Kernel v2.6.33-rc4 Configuration

Arrow keys navigate the menu. <Enter=> selects submenus ---=.
Highlighted letters are hotkeys. Pressing <Y= includes, <N= excludes,
<M> modularizes features. Press <Esc=<Esc= to exit, <?= for Help, </=
for Search. Legend: [#] built-in [ ] excluded <M= module < =

[#] Virtual terminal
[#] nable character translations in console
[ ] upport for console on virtual termipal
| upport for binding and unbinding console drivers
] /dev/kmem virtual device support
] Non-standard serial port support
erial drivers ---=
[#¥] Unix98 PTY support
[ ] upport multiple instances of devpts

[
[*
[

<Select>) < Exit > < Help >

PREIEH, #EBITLL TN A4 led.ko SCIF, HAZ R W IZIERY drivers/char/led.ko:
Host#  make SUBDIR=drivers/char modules ARCH=arm
CROSS_COMPILE=arm-none-linux-gnueabi-
tl@tl—desktop:=f0mapll38flinux—2.6.335 make SUBDIR=drivers/char modules ARCH=arm CROSS COMPILE=arm-none-linux-gnueabi-

CHK inclu ion.h

' is up to date.

yscalls.sh

fs/auto
fs/autofs4/inode.o
fs/autofsd/root.o

14 led &SI 790 5 AT

Hetit A AR B G AR, BN
led_test: demo\app\led\led_test //IiAFE 755 1%

led_test.c:  demo\app\led\led_test.c//MAFE VRS s
DL 9 e R 3 e e s
#include<stdio.h>

#include<stdlib.h>

BRA HR%kE EAZESIE : 13318712959 QQ : 2532609929
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#include<sys/ioctl.h>

ttinclude<unistd.h>

int main(int argc,char **argv)//argc RTINS N, *argy Kok A\ KIS

{
int fd; //7€ X led W& SCAFRE AR &
int led_nr;//3E X led %5
int led_on;//E L LED IRELE, 0FRR =, 1R RK
char str[10];
char stri[]={"all"};
char str2[]={"run"};
sscanf(argv[1],"%s",str);
if(stremp(str,strl)==0)//U1 R N ASE N “all” 154, ¥ led_nr IME N 8
led_nr=8;
else if(stremp(str,str2)==0)//W R N ASECN “run” 84, # led_nr I{H
M 11

led_nr=11;
JHEHIN led S B IRE led_nr, JFRITESEUR T &R
else if(sscanf(argv[1],"%d",&led_nr)!=1| |led_nr<6]| |led_nr>10] |led_nr==8)
{
fprintf(stderr,"wrong input format!\n");
exit(1);
}
/*FIBT T A IS B B & R/

if(argc!=3| | sscanf(argv[2],"%d",&led_on)!=1] |led_on<0| |led_on>1)

BRA HR%kE EAZESIE : 13318712959 QQ : 2532609929
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fprintf(stderr,"wrong input format!\n");
exit(1);
}
if(led_nr==8]||led_nr==11)
printf("led number:all\n");
else
printf("led number:%d\n",led_nr);
J/4T FF B4 SR A S0, AETFRARIZAT “insmod led.ko” &G, 24K
/dev/led-device 1
fd=open("/dev/led-device",0);
if(fd<0)
{
fprintf(stderr,"User led: open failed!\n");
exit(1);
}
else
printf("open success'\n");
if(led_nr==11)
printf("led state:run\n");
else if(!led_on)
printf("led state:on\n");
else
printf("led state:off\n");

if(led_nr==11)//40 R — NGNS EE “run” 8545, MHATIRAKIT R
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while(1)

{
ioctl(fd,1,8);
ioctl(fd,0,7);
sleep(1);
joctl(fd,1,8);
ioctl(fd,0,6);
sleep(1);
ioctl(fd,1,8);
joctl(fd,0,9);
sleep(1);
joctl(fd,1,8);
ioctl(fd,0,10);

sleep(1);

}

else

ioctl(fd,led_on,led_nr);
sleep(1);
close(fd);

return O;
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1.5 led JRFNIIAFEFF 20

¥4k demo\app\led H 3R led KT 1% 4 BN WKL 7 U5 ARTY led_test.c #% I1%] Ubuntu
REFIALIK /home/tl/omapl138/demo/app/led H3x N (35 HFAEAETE o), #EABLHE R,
MR DA 2R XmE TR, AT 2 “arm-none-linux-gnueabi-gcc led_test.c -0

led_test”, W] LAARIAE HT H KA K T ARM S AT AT SCHF led_test, 1T &

tl@tl-desktop:~/omapl138/demo/app/led$ pwd

/home/t1/omapl138/demo/app/led

tl@tl-desktop:~/omapl138/demo/app/leds ls

led test.c

tl@tl-desktop:~/omapl138/demo/app/led$ arm-none-linux-gnueabi-gcc led test.c -o led test
tl@tl-desktop:~/omapl138/demo/app/leds 1s

led_test led test.c

tl@tl-desktop:~/omapl138/demo/app/led$ file led test

led test: ELF 32-bit LSB executable, ARM, version 1 (SYSV), dynamically linked (uses shared libs)
, for GNU/Linux 2.6.14, not stripped

t1@t1-desktop:~/omapl138/demo/app/leds ||

M4 A AT H 7 B 4w 1 O UR SO 2 led_test.c, “-o led_test” $& B T 4t (AT $44TSC
472 led_test.
1.6 P led RARFNFEF

X TR IR B PP 4 P BCE K F S T BN G B9 B B LA 1 led ko #5 DLEIFF K
% [¥]/home/tl/omapl138/demo/driver/led H&x T (FEHA M H FiE L.

(R 45 g 1R A5 2 B 6 AL demo\app\led H 3% N led_test U5 D1 EIFF & A K
/home/tl/omapl138/demo/driver/led H3&x T (A I HFKIFEL).,

SR BENTT R AR [¥1/home/tl/omapl138/demo/driver/led H 3%, HATLL T4 %% led IK
EHFE -
Target# insmod led. ko //#ifidt A% 46 e Lk 22 3% 20 IR

rootlarago:~# cd /home/tl/omapll38/demo/driver/led/
rootlarago: /home/tl/omapll38/demo/driver/led# 1ls

led. ko

rootlarago: /home/tl/omapll38/demo/driver/led# pwd
Jhome/tl/omapll38/demo/driver/led

rootlarago: /home/tl/omapll38/demo/driver/led# insmod led.ko
register success!

led-device initialized
root@arago:/home/tl/omapll38/demo/driver/led# _
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SR BENTT R AR [¥1/home/tl/omapl138/demo/app/led H 3%, $ATLL T 4847 led B
MR
Target# ./led_test 6 0//#% il D6 7%
Target# ./led_test 6 1//4% 1 D6 K
Target# ./led_test 7 0//%E | D7 5%
Target# ./led_test 7 /4% D7 K
Target# ./led_test 9 0//#% il D9 7
Target# ./led_test 9 /4l D9 K
Target# ./led_test 10 0//% il D10 7%
Target# ./led_test 10 //#% i D10 K
Target# ./led_test run 0//ik led IBATHIE LT, #% Ctrl+C {51k
Target# ./led_test all O//#HHlFT A led XI5
Target# ./led_test all 1//4% | T4 led 4T K

BATARINT K
rootlarago: /home/tl/omapll38/demo/app/led# pwd
/home/t1l/omapll38/demo/app/led
root@arago: /home/tl/omapll38/demo/app/led# 1s
led test
root@arago: /home/tl/omapll38/demo/app/led# ./led test 6 0
led number:6
open success!
led state:on
release success!
root@arago: /home/tl/omapll38/demo/app/led# ./led test 6 1
led number:6
open success!
led state:off
release success!
root@arago: /home/tl/omapll38/demo/app/led# ./led test 7 0
led number:7
open success!
led state:on
release success!
root@arago: /home/tl/omapll38/demo/app/led# ./led test 7 1
led number:7
open success!
release success!
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root@arago:/home/tl/omapll38/demo/app/led# ./led test 9 0
led number:9

open success!

led state:on

release success!

root@arago: /home/tl/omapll38/demo/app/led# ./led test 9 1
led number:9

open success!

led state:off

release success!

root@arago: /home/tl/omapll38/demo/app/led# ./led test 10 0
led number:10

open success!

led state:on

release success!
root@arago:/home/tl/omapll38/demo/app/led# ./led test 10 1
led number:10

open success!

led state:off

release success!

root@arago: /home/tl/omapll38/demo/app/led# ./led test run 0
led number:zll

open success!

led state:run

Orelease success!

root@arago: /home/tl/omapll38/demo/app/led# ./led test all O
led number:all

open success!

led state:on

release success!

root@arago:/home/tl/omapll38/demo/app/led# ./led test all 1
led number:all

open success!

led state:off

release success!

IR AR dr 20T
Target# rmmod led

root@arago: /home/tl/omapll38/demo/app/led# rmmod led
led chrdev exit!

root@arago: /home/tl/omapll38/demo/app/led#

led 7& led.ko MURTEE, HAthA4 7 AKENRE P —FF, HIECR /25 A\ WS RE P AT SRR AT .
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2 HERERSEF

2.1 HEREWSIEFRE RN

Ttk A JRAIRE P R, BR AR

button.ko:  demo\driver\button\button.ko  //IRZN & REEA%
button.c: demo\driver\button\button.c  //BXZNFEFIRIG
(¥ 04/
#include<linux/init.h> //init .exit cinfig
#include<linux/module.h> //module  config
#include<linux/kernel.h> //kernel
#include<linux/fs.h> //file
#include<linux/types.h> //type config like #define

#include<linux/cdev.h>

#include<linux/kdev_t.h>

#include<linux/device.h>

#include<linux/err.h>

#include<linux/interrupt.h>

#include<linux/irg.h>

#include <linux/gpio.h>

#include<asm/uaccess.h>

#include<linux/ioctl.h>

#include<linux/delay.h>

BREA  R%EE
$HEEHR?E : sales@tronlong.com
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//cdev_register
//mkdev (major ,minor)
//dev_t

//err

//request_irq free_irq

//gpio_to_irq gpio_request

//copy to user

//ioctl

//for delay

2AFEH : 020-89986280

ATVBER < )M R X B AR AR RS H A B L 2dk

and so on

ub4 uint64_t

cdev_t

//irg_set_irq_type IRQ_TYPE_RASING

gpio_direction_input/gpiolib
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static int BUTTONS_MAJOR=235;
static int BUTTONS_MINOR=0;

static int count =1; //for one cdev

#tdefine DEVICE_NAME "buttons-device"
#define button_gpio GPIO_TO_PIN(6, 1)

#define button2_gpio  GPIO_TO_PIN(0,6)

static struct cdev *buttons_cdev;
static dev_t buttons_dev;

static struct class *buttons_class;

//GPIO6[1] MUX19_23_20

//GPIOO[6] MUX1_7 4

#define PINMUX1_ (unsigned long)ioremap(0x01c14124,4)

#define PINMUX19_ (unsigned long)ioremap(0x01c1416C,4)
#tdefine BINTEN (unsigned long)ioremap(0x01e26008,4)
#define IN_DATAO1 (unsigned long)ioremap(0x01e26020,4)

#define IN_DATA67 (unsigned long)ioremap(0x01e26098,4)

#define INTSTATO1 (unsigned long)ioremap(0x01e260ac,4)

#tdefine INTSTAT67 (unsigned long)ioremap(0x01e26034,4)

/* R T R T R R~ R A LA */

void key_do_tasklet(unsigned long);

DECLARE_TASKLET(key_tasklet,key_do_tasklet,0);

void key_do_tasklet(unsigned long data)

{

BREA REE BXZHLIE : 13318712959
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mdelay(20); //do nothing , just forformat.

}

[*sw6 1T R Hi*/

static irgreturn_t button_irq_han6é(int irg, void *id)
{

tasklet_schedule(&key_tasklet);

printk("sw6 down \n"); //gpio6[1] = swé

return IRQ_RETVAL(IRQ_HANDLED);

}

[*sw5 T R Hx/

static irgreturn_t button_irq_han5(int irg, void *id)
{

tasklet_schedule(&key_tasklet);

printk("sw5 down \n"); //gpio6[1] = sw5

return IRQ_RETVAL(IRQ_HANDLED);

}

/*F T R b B B S R A/
struct key_irq_desc {

int gpio;

int pin_setting;

char *name;
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L
/*5E X key_irqs ZE e 14>/
static struct key_irq_desc key_irgs [] = {
{ button_gpio,IRQ_TYPE_EDGE_FALLING, "sw6"},

{button2_gpio,IRQ_TYPE_EDGE_FALLING,"sw5"},

static int buttons_open(struct inode *inode,struct file *file)
{

unsigned int num;

unsigned char err;

unsigned char i;

printk("open succeed \n");

num=read|(PINMUX19_ );
num=(num&(0xffOfffff)) | (0x00800000); //set funtion GPIO6[1]

writel(num, PINMUX19_ );

num=read|(PINMUX1_);
num=(num&(0xffffffOf)) | (0x00000080);

writel(num,PINMUX1_); //set funtion GPI00[6]

num=read|(BINTEN); //INTERRUPT BINK ENABLE

num|=(1<<6);
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writel(num,BINTEN);

for (i = 0; i < sizeof(key_irgs)/sizeof(key_irgs[0]); i++)
{
gpio_request(key_irqs[i].gpio,key_irgs[i].name); /*gpio HiE*/
gpio_direction_input(key_irqs[i].gpio); ¥ E gpio Jiln]*/
/*linux-2.6.33 WH% 75 ZKf irq_set_irq_type()EUA set_irq_type()*/
irq_set_irq_type(gpio_to_irq(key_irgs[il.gpio),key_irgs[i].pin_setting);
[¥ W E WA a2/
if(i==0)  /*sw6 [¥] gpio HWiHIE , HH gpio_to_irq F T3RHUT 5 */
{
err=request_irq(gpio_to_irq(key_irgs[i].gpio),&button_irq_han6,0 ,key_irgs[i].name,(vo
id *)&key _irgs][i] );
if (err)
break;
}
else if(i==1)/*sw5 [ gpio H W1 Hii5*/
{
err=request_irg(gpio_to_irq(key_irgs[i].gpio),&button_irq_han5,0 ,key_irgs[i].name,(vo
id *)&key_irgs[i] );
if (err)
break;

}
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if(err)
{
printk("button_irqg fail!'\n");
return -1;
}
return O;
}

static int buttons_release(struct inode *inode,struct file *file)

[* KR gpio, RERIT S */

inti;

for (i = 0; i < sizeof(key_irgs)/sizeof(key_irgs[0]); i++) {
gpio_free(key_irgs[il.gpio);
disable_irq(gpio_to_irg(key_irgs[i].gpio));

free_irq(gpio_to_irq(key_irgs[i].gpio), (void *)&key_irgs[i]);

printk("button release \n");
return 0;
}
/*read BRIE*/
static int buttons_read(struct file *filp, char __user *buff, size_t count, loff_t *offp)

{

BRA HR%kE EAZESIE : 13318712959 QQ : 2532609929
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int err;
unsigned int indata;

unsigned int  temp[2];

indata=read|(IN_DATAO01);
indata=indata&(1<<6);
if(indata>0)

temp[0]=1;
else

temp[0]=0;

indata=readI|(IN_DATA67);
indata=indata&(1<<1);
if(indata>0)

temp[1]=1;
else

temp[1]=0;

err=copy_to_user(buff,(void *)temp,sizeof(temp));

return err?-EFAULT:sizeof(temp);

}
[ ST A R B+ /
static struct file_operations buttons_fops=
{
BRA HR%kE EAZESIE : 13318712959 QQ : 2532609929
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.owner=THIS_MODULE,
.open=buttons_open,
.release=buttons_release,

.read=buttons_read,

[*Hlate, HIEERB ST, HiE cdev, iSIN cedy, HIIEIE, QI BL& LT R*/

static int __init BUTTONS_init(void)

{

int ret;

if(BUTTONS_MAJOR)

{
buttons_dev=MKDEV(BUTTONS_MAJOR,BUTTONS_MINOR);
ret=register_chrdev_region(buttons_dev,count,DEVICE_NAME);

}

else

{
ret=alloc_chrdev_region(&buttons_dev,BUTTONS_MINOR,count,DEVICE_NAME);
BUTTONS_MAJOR=MAJOR(buttons_dev);

}

if(ret<0)

{
printk(KERN_ERR "register chrdev fail!");
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return -1;

buttons_cdev=cdev_alloc();

if(buttons_cdev!=NULL)

{
cdev_init(buttons_cdev,&buttons_fops);
buttons_cdev->ops=&buttons_fops;
buttons_cdev->owner=THIS_MODULE;
if(cdev_add(buttons_cdev,buttons_dev,count))
printk(KERN_ERR "register cdev faill");
else
printk(KERN_ERR "register success \n");
}
else
{
printk(KERN_ERR "register cdev err!");
return -1;
}

buttons_class=class_create(THIS_MODULE,DEVICE_NAME);

if(IS_ERR(buttons_class))

{
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printk(KERN_ERR "register class err!");

return -1;

device_create(buttons_class,NULL,buttons_dev,NULL,DEVICE_NAME);

return O;

}
[ REHEN R R AL, B cdev, BT, UL, 8%/

static void __exit BUTTONS_exit(void)

{
printk("chrdev exit!");
cdev_del(buttons_cdev);
unregister_chrdev_region(buttons_dev,count);
device_destroy(buttons_class,buttons_dev);
class_destroy(buttons_class);

}

module_init(BUTTONS init);

module_exit(BUTTONS_exit);

MODULE_DESCRIPTION("buttons character");
MODULE_AUTHOR("Apple");

MODULE_LICENSE("GPL");
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2.2 HRWKFhIE

¥4 demo\driver\button 1] button.c F1 Makefile SC{F & #12JF & R24E ubuntu LA T
H3 (3 HREAFEESET): /home/tl/omapl138/demo/driver/button, FE7EHEN H 1)
1217 Make i 29 PEIRBNIE 7«
Host# /home/tl/omapl138/demo/driver/button
Host#  make

BT LA G, RESMYE Makefile SCMFHIMUN 2 40 B AN KB IERD, 74 T
button. ko AHAdHEISCAR, N EIFR:

tl@tl-desktop:~/omapl138/demo/driver/buttons make
make -C fhome/tl/omapll38/1linux-3.3 M=/home/t1l/omapll38/demo/driver/button modul
es ARCH=arm CROS5 COMPILE=arm-none-linux-gnueabi-
make[1]: Entering directory " /home/t1l/omapl138/linux-3.3"
Building modules, stage 2.

MODPOST 1 modules
make[1]: Leaving directory " /home/tl/omapl138/linux-3.3"
tl@tl-desktop:~/omapl138/demo/driver/button$ 1s
button.c button.mod.c button.o modules.arder
button.ko button.mod.o Makefile Module.symvers

Makefile SCF N 40T -
ifneq ($(KERNELRELEASE),)
obj-m := button.o
else

KDIR := /home/tl/omapl138&/linux-3.3

all:
make -C S(KDIR) M=$(PWD) modules ARCH=arm CROSS_COMPILE=arm-none-linux-gnueabi-
clean:
rm -f *.ko *.0 *.mod.o *.mod.c *.symvers modul*
endif
BRA HR%kE BAZRHIE : 13318712959 QQ : 2532609929
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1 ifneq ($(KERNELRELEASE),)

2

3 obj-m := button.o

4

5 else

6

7 KDIR := /home/t1/omapll138/1linux-3.3

8

9 all:

10 make -C $(KDIR) M=$(PWD) modules ARCH=arm CROSS COMPILE=arm-none-linux-gnueabi-
11

12 clean:

13 rm - *.ko *.0 *.mod.o *.mod.c *.symvers modul#*
14
15 endif|

2.3 HEWSNNARETF 9 S AR
Hett A WA B G AR, BN
button_test: demo\app\button\ button_test //MRFE P45
button_test.c: demo\app\button\ button_test.c//iM A FE V5 L
DL AR 7 R -
[* 33/
#include <pthread.h>
ttinclude <stdio.h>
#include <stdlib.h>

#include <unistd.h>

#include <sys/syscall.h>

unsigned char quit_flag=0;

void *quit(void *arg);

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

int button_fd;
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unsigned int button_values[2];

unsigned char button_down_flag=0;/0:up 1:down

pthread_t thread_id; /*H 8 thred_id*/

button_fd=open("/dev/buttons-device",0); /*$T T 3CHF,  RBVE M % 5 o i +/
if(button_fd<0)
{
fprintf(stderr,"open failed!\n");
exit(1);
}
pthread_create(&thread_id,NULL, (void *)*quit,NULL); /*BIEEZEFE quit BR%T*/
while(quit_flag==0) ; /*5E s 4% T q 45 % IEFA*/
sleep(1);
close(button_fd); /*5% M1 S 1F*/

return O;

void *quit(void *arg) /*quit PR#E*/

{
while(getchar()!='q");
quit_flag=1;
return ((void *)0);
}
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2.4 HFHBREFWAEF

HJeHE demo\app\button H 53¢ T A% e # SR B I GlRE - P4 CAY button_test.c #% ULE
Ubuntu ME4UALIKI/home/tl/omapl138/demo/app/button Hx T (35 HFEAAAETF @A) .

WA AR 7 ARG, BT AR S BE R IR 75 2N F# 25 PR -lpthread . 2E A H S 4h
1T “arm-none-linux-gnueabi-gcc button_test.c -0 button_test -Ipthread” J&<=7E 2471 H 542 %

button_test SC£F, W~ E R

tl@tl-desktop:~/omapl138/demo/app/button$ arm-none-linux-gnueabi-gcc button test
.C -o button test -lpthread
tl@tl-desktop:~/omapl138/demo/app/buttons 1s

button test button test.c
tl@tl-desktop:~/omapl138/demo/app/buttons

2.5 JK Linux B &AW F
4 button.ko 1 button_test SCA4-#F% U1 2 A AR B 40T B8 4%
button.ko: /home/tl/omapl138/demo/driver/button
button_test: /home/tl/omapl138/demo/app/button
B JeN# button.ko S, WIRINEULT. SAEIAT button_test SUA, SRIEHE T %
.
Target: insmod /home/tl/omapl138/demo/driver/button/button.ko

Target: /home/tl/omapl138/demo/app/button/button_test

root@tl:~# insmod /home/tl/omapll38/demo/driver/button/button.ko
[ 177.620768] register success

root@tl:~# /home/tl/omapll38/demo/app/button/button test

[ 38.138907] open succeed

40.487619] sw5 down

41.055365] swe down

41.848131] swb down

42.197924] sw6 down

— — — —
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