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A% FREER

Init_module()

write

locCtl
read

locCtl

cleanup_module()
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file_operations
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= (DIZ0fUH: W IR e Bz O i) — oy, B0 b HAR RIS —
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AERIERIEE O
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1.3 Linuxix £& 1) 772
- R
PASET 0 S AN HEAT I/O#E 1
FREETHEFLTAAL
ANSCRRRENLT R, s D
= R
B A B R E T buffer. cacheki#kfT
A AAT R i)
B AN DERE AL ¥ %
A] AZ T R R A
= LB

EBSDEREOVIH, MEED — (B TMHKRELSABELZE LB OSZH, B, "LIAI
HAhfg ERBEBIEH & L. BEEOR MRS, HWTLLZ loopback ([F]#)
BO—F2RHTIH.

R T AR A RK B, BrEAM S OGS dev/tty LR A£TR] S BRE 2 SCH R SIS
Rl Unixif IXEE 0K RS EN7E —MNLKA T (Weth0) o XK
FHE RGBT NI A2 i ISR FF 2 18] 1 815 5 745 b & IKa)
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1.4 Linuxi& 8 A KIHE &

= Linuxdii % THEPERIALRE,  FrAT RORE P et AR nl DAL A @ SO F - FERE 1

= T DUEFANSRAE SCPERI RN IR . Bt R GE TR I R SE AT IT S Ml B S ANO £ il A
» XPHPORE, e SCPES ¥l SCPE IS X Al

= AR AP A Al I SO RV ) AELInUXIR SO R Ge, nT AR B (alE Al
mknod ) BEEXE IR SO 44, BRIZAR SO 15046 AT

C LR RN, SRR T SRR PR SRR
Linux Py R3S O T2 65
C OB BRI R B AR R R R

BXRABRAH -G WEiErn, B FNSEF B IEARERA g, ERE5M
MBS S AR — N BIERET R AR B

MKDEV(ma,mi) ((ma)<<8 | (mi))
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— N EERERBINET, HTH7IANRBEMINGEmT 4. Open (O , Release,
() Write () , Read O loctl () Init () , Exit () Struct file_operation

static int my_open(struct inode * inode, struct file * filp)

{ BIEITITITAISRIE ... )

static int my_release(struct inode * inode, struct file * filp)

{ W&ARHIRRIZRE ...}

static int my_write(struct file *file, const char * buffer, size t count,
loff t * ppos)
{ EBARKERE ... }
static int my_read(struct file *file, const char * buffer, size_t count,
loff t * ppos)

O (5T IR .. )
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Static int my_ioctl(struct inode *inode, struct file *filp, unsigned

int cmd, unsigned long arg)

{ AREHIERIE...... )

static int _init my_init(void)

(MR, EMs, BBRETR... )

static void __exit my_exit(void)

{MBR BT R, EHBE... ]

static struct file_operations my_fops = {
X SCAF R 5 R A i 3 e XAIRATEL.
}

JHEHN H
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L eSS

struct file operations >
int (*seels St

int (*ready<Strug
int (*writey{s
int (*readdir

int (*seléct) (st
int (*1octl) (strug

nt (*mmap
int (*open) (s

int (*release) (s

it (*fsync) (s

int (*fasync) (stru

int (*check media_cham@T=c inode * ,struct file *);
~int (*revalidate) (dev_t dev);
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static struct file_operations my_fops =

{
.owner = THIS MODULE,

read =sep4020 key read,

write = sep4020 key write,
loctl =sep4020 key ioctl,
.open =sep4020 key open,
release = sep4020 key release,

I§
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2.2 F— g5 /KAT LinuxEK 3]

7E/linux-3.2/driver/char/sep4020 char/
THFE— 1 sepd4020 flowlagc
= WAWR:
#define KEY_MAJOR 249 /* T % 5%
#define LED_ON 1
#define LED_OFF 2
struct led_dev

{

struct cdev cdev;

unsigned char value;

I3
struct led_dev *leddev;
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T RIS A 8 AE

= opentirelease PR FU oS 75 1 £ 41 AN < I 482 16 H
open(i] iz X 13 2 AT HILG L

static int sep4020_flowled open(struct inode * inode, struct file * filp){

return O;
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B NFMEEH#AE

static int sep4020 flowled _write(struct file *file, const char * buffer,

size_t count, loff_t * ppos){

return O;

}

static int sep4020 flowled read(struct file *file, const char * buffer,
size_t count, loff_t * ppos){

return O;

}

fioy L f
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U B E

int sep4020 flowled ioctl(struct inode *inode, struct file *filp, unsigned int cmd, unsigned long arg)

{
struct led_dev *dev = filp->private _data;
unsigned int i,j;
switch (cmd){
case LED ON:
j=1%12;
if(j<6)
dev->value |=1<<j;
else dev->value >>=1;
*(volatile unsigned long*)GPIO_PORTE_DATA _V =dev->value; //flow led is open;
i++;
break;
case LED OFF:
dev->value = 0;
*(volatile unsigned long*)GPIO_PORTE_DATA_V =0; /lflow led is close;
break;
default:
return -ENOTTY;
}

return O;
}
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B HIIRIL

//EF'VEJ&%'—‘?
dev_t devno = MKDEV(KEY_MAJOR, 0);
If(KEY_MAJOR)
result = register_chrdev_region(devno, 1, "sep4020_flowled");
PBHAS IR B SR AR A/
leddev = kmalloc(sizeof(struct led_dev),GFP_KERNEL);
if ('leddev)
{
result = -ENOMEM;
goto fail_malloc;

}
IR 3EAL HEFF fEopen T SE T
//[sep4020 flowled setup();

A B

cdev_init(&(leddev->cdev), &sep4020 flowled fops);
leddev->cdev.owner = THIS MODULE;

err = cdev_add(&leddev->cdev, devno, 1);// Bl ¥ % T
return O;

fail_malloc: unregister_chrdev_region(devno,1);

return result;
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static void __exit sep4020_flowled exit(void)

{

I e 2 S A
cdev_del(&leddev->cdev);
kfree(leddev);

unregister_chrdev_region(MKDEV(KEY_ MAJOR, 0),1);/F8#i% %%

unregister_chrdev(Led Major, DEVICE_NAME);

module_init(sep4020_flowled _init);

module_exit(sep4020_flowled exit);
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B KconfigfiMakefil

= LEAH DY) A5 B SR I H >k T
CIE

config SEP4020 FLOWLED
tristate "sep4020 flowed led"

= ZEAHIA H 2K T iMakefilerP s inan R iEA]

obj-$(CONFIG_SEP4020 FLOWLED) +=
sep4020 flowled.o

L
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Linux 845 2 S Mok T 5 S . B3R 7 S B 5
B AP, KB F 256 e — ARt FEL R 7 8.

" ijj,i&
Linux 24 )5 3)) 5, Jf ik insmod &5 fiy & In g b X F 7 X Fk A3l
ANE, IR B FE e I R AR I A A — A FH I R =
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i1 WENFE A A B AR SR I 2

= T %, JEALinuxtR B, A< make
menuconfig

= if Adevice drivers->character device->sep4020 char
devices->sep4020 key driver

= i F S5 sep4 020 flowedik 3 M

= jzfrmake 4, g PRl L S AT H o S AE A A
sep4020_flowled.ko 5K A2+

LN
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PR B A N Z

#insmod sep4020 flowled.ko

= WRENRE P A N

#cat /proc/devices

AN, IR BN BT 2 2R IR I 2% 44 Pk sep4020_flowled

#rmmod sep4020 flowled.ko

= MAZEE BR i 2%
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B N AL T R B i H 2R AE
= (D BIF R B, FH¥sepd020_flowled.kos U1 2|
28 R G ldemol H 5% R
= (2) {E/dev/Hx FEIE—4~ k& T7 miflowled
/dev # mknod flowled ¢ 249 O
= (3) IKBhFE PR gE A N %
Insmod sep4020_flowled.ko

= (4) #cat /proc/devices

B BN, WIR BN BTN 23 57 VR 8 440K
sep4020 flowled

LN
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JiiR2: RS VERNZ

= FTHFZum, SEALinuxaR Hx, A dr4-make
menuconfig

= i} Adevice drivers->character device->sep4020 char
devices->sep4020 key driver

= i 2R sepd 020 flowed ik £k

s %%T?make i 2, G PRI 1 5 B ALK KT 3K B)) 4 PR IE N
A

= PATmkimagets 4 EH AR EOHT R #iuboots | F 1T N A%

LN
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B AT R AR

e () TG ELEI PO TR T Sthtp
SESN TS

Ul

= (2) fE/deviH = FEIE— 1480 R
flowled

# mknod /dev/flowled ¢ 249 0

fioy L

r Embedded Partne _ _ _ : KR « 232
Copyr ght 2007 Prochip Electronics Co, Itd. All Rights Resg urnl.org.cn
ot to be cht.

reproduced by any means without prior written co




=0 GENHEF

fioy L f

Prechip
Your Embedded Partner

#include <stdio.h>
#define OPEN 1
#define CLOSE 2

int main(int argc, char
**argv)

{
int fd;
inti, j;
fd = open("/dev/flowled", 0);
if(fd == -1)
{
printf("wrong\r\n™);
exit(-1);
}
for(j=0; j<41; j++)
{
ioctl(fd, OPEN, 0);
for(i=0; i<1000000; i++);
}
close(fd);
return O;

}
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= M arm-linux-gcckE Ho 4w e 4l g4 T B9 i S0
541 F: arm-linux-gcc —o flowled flowled.c

= Ri g e LS i flowled SCAF#% I & nfs S T

» T lledBkZ iR T L.
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Linux = W 143 A

2 5% 1 KT AL FE R P
<linux/sched.h>

int request irq(unsigned<{nt irq, vol
void*, struct pt regs *), unsigned long
*dewce void *dev_1d);

/ V01ee irq(unsigned int irq, voi

(*handler)(int,
ags, const char

*dev 1d);

o HLinuxASEARRE

fips i f-
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Linux 5 W3 A ya 1 -

= VM
request_IiIrg(INTSRC_EXTINTO,sep4020 key irghandle
,'SA INTERRUPT,"4020KEY",NULL)

= [T A P R 2K

static irgreturn_t sep4020_key irghandler(int irqg, void
*dev_id, struct pt_regs *req)

free_Irq(INTSRC_EXTINTO,NULL);

LN
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Linuxxg i 25 115 A

= L X—A M 4
struct timer _list key timer;

= 241U E I 5
setup_timer(&key timer,key timer_handler,0);

= 3.E I 4 Ab P pR 2L
static void key timer_handler(unsigned long arg);

LN
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Linux xe iy 28 45 F -

o Ay S IR SRR N 5 IR R i)

key timer.expires = jiffies +
KEY _TIMER_DELAY_LONGTOUCH,;

= 5.4 iﬂ%ﬁﬂ‘%%
add_timer(&key_timer);
= 6.1 Bk 7€ I 4% :

del timer(struct timer_list *timer)

LN
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Init Nz ek £

7 PHUE I v B ek 2

o sep4020_request_irgs();

cdev_init(&(dev->cdev), &sep4020 key fops);
dev->cdev.owner = THIS MODULE;
2 setup_timer(&key timer,key timer_handler,0);

err = cdev_add(&dev->cdev, devno, 1);

if(err)

printk("adding err\r\n");

return O;

o fail_malloc: unregister_chrdev_region(devno,1);

fioy L f

return result;
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InitB& B B A B H I BRI X
if(request_irg(INTSRC_EXTINTO,sep4020_key irghandler,SA_ INTERRUPT,
"4020KEY",NULL)) //H i

goto irqO_fail;

if(request_irg(INTSRC_EXTINT1,sep4020_key irghandler,SA INTERRUPT,
"4020KEY",NULL))

goto irgl_fail;

if(request_irg(INTSRC_EXTINTZ2,sep4020 key irghandler,SA INTERRUPT,
"4020KEY",NULL))

goto irg2_fail;

if(request_irg(INTSRC_EXTINT3,sep4020 key irghandler,SA INTERRUPT,
"4020KEY",NULL))

goto irg3_fail;

if(request_irq(INTSRC_EXTINT4,sep4020 key irghandler,SA INTERRUPT,
"4020KEY",NULL))

ALY

Pr. T'Wq4p falil;
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exitElZ R AL

static void __ exit sep4020_key_exit(void)
" {

: sep4020_free_irgs();

o cdev_del(&dev->cdev);

o kfree(dev);

e unregister_chrdev_region(MKDEV(KEY_MAJOR, 0),1);

fioy L f
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Exit = B BB ek 2

g free_iIrg(INTSRC_EXTINTO,NULL);
g free_iIrg(INTSRC_EXTINT1,NULL);
g free_iIrg(INTSRC_EXTINT2,NULL);
g free_iIrg(INTSRC_EXTINT3,NULL);
g free_iIrg(INTSRC_EXTINT4,NULL);

LN
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Open k%

= int sep4020_key open(struct inode *inode, struct file
*filp)

" {
keystatus = KEY_UP;
sep4020 key setup();

return O;

"}

LN
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OpenH HJsetup R
= WAL I F] gpiol £

maskkey();
. *(volatile unsigned long*)GPIO_PORTD_SEL_V |=0x1F; //for common use
. *(volatile unsigned long*)GPIO_PORTD_DIR_V &= (~0x1F); //0 stands for OUT
. *(volatile unsigned long*)GPIO_PORTD_DATA V &= (~0x1F); [/ HrA
. *(volatile unsigned long*)GPIO_PORTA_SEL_V |= 0x001F ; /[for common use
. *(volatile unsigned long*)GPIO_PORTA_DIR_V |= 0x001F ; //1 stands for in
. *(volatile unsigned long*)GPIO_PORTA INCTL_V |= Ox001F;  ///Wrd A\ J5 =X
*(volatile unsigned long*)GPIO_PORTA_INTRCTL_V |= Ox03ff;  //h kiS5 g% oo it &
. *(volatile unsigned long*)GPIO_PORTA INTRCLR_V |= OX001F; /i K+ i
. *(volatile unsigned long*)GPIO_PORTA_INTRCLR_V = 0x0000; 115 B T 1
unmaskkey();

fioy L f
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A b A PR 2

o maskkey();
" *(volatile unsigned long*)GPIO_PORTA_INTRCLR_V |= 0x001F;
n *(volatile unsigned long*)GPIO_PORTA_INTRCLR_V = 0x0000;
: keystatus = KEY_UNSURE;
i key timer.expires = jiffies +
o add_timer(&key_timer);
0 return IRQ_HANDLED,;
[y
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) 4
d

" intj=0;

. ] = *(volatile unsigned long*)GPIO_PORTA_DATA_V,

. If ((j&Ox1f) I= 0x1f)

- {

. if(keystatus == KEY_UNSURE)

- {

. keystatus = KEY_DOWN;

. key_timer.expires = jiffies + KEY_TIMER_DELAY?2;
. keyevent();

. real_keynum = keynum;

" up(&key_sem);

. Ilprintk("%s\n",KEY_MAP[real_keynum]);
. add_timer(&key_timer);

- }

. else

- {

. key_timer.expires

. add_timer(&key

- }

- }

else

HEHT |

P'.Chip keystatus = KEY UP;
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" Init_Col = (*(volatile unsigned long*)(INTC_ISR_V)>>1) & 0x001F;
. for(i=0;i<5;i++) /BREIIH
- {
. if( (Init_Col >> i) & 0x01)
- {
. col=i;
. col_count ++;
- }
- }
. if ((fread_col(col)))
- {
. for(i=0;i<5;i++) 168 X5 i PDO~P DA% H M~ SREUATHL.
- {
. write_row(i,1);
" for(delay=0;delay<100;delay++); //delay
. if( read_col( col))
- {
" row =1i;
. row_count++;
- }
. write_row(i,0);
- }

}
" if(col_count==1 && row_count==1)
- {

keynum = col*5 + row;

DY %—F
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unsigned long err;

I* tnlev _pressZE-1-0, KRHK */
= down_interruptible(&key sem);

[* R B IRAE R H -, 50 ¥
printk("%d\n",KEY_ MAP[real keynum]);
err = put_user(KEY_MAPJ[real_keynum],buf);

return err ? -EFAULT : O;
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FEERFR1:

- 1.%)\(:
struct semaphore key sem,;
= 2 MIAILE 5
void sema_ init(struct semaphore *sem, int val)
HFETEEX:
void init. MUTEX(struct semaphore *sem)
void init. MUTEX LOCKED(struct semaphore *sem)

Pesti )y . DECLARE_MUTEX(name):;
DECLARE_MUTEX_LOCKED(name);
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" 339%?%"1%%%:

fioy L f
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void down(struct semaphore *sem);
87 FH 122 eR 0T HE N EHRAR 2 R HEREAS il 445 5 1T W+
int down_interruptible(struct semaphore *sem);

A 12 BB AT E N R RRGIR 28 TR AR AT LA A 5 4T
FEAE R B, —BOR RME R TR &, R ARE0, SZER A

If(down_interruptible(&sem))

{return -error}

iInt down_trylock(struct semaphore *sem);

ZPREZ RS E 5 Esem, WRBE AR, WOEREE 5 &=+
R[E0, ANR[AIHEO, EANEs T 0 H A MR

MO E e 2238
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= BEBUE T

void up(struct semaphore *sem)

U= 5 HEsem, MRy
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0xCO0000000%|0XFFFFFFFF) , iz iiH, #A“H
23 )", B BARII3GE T (AR HE0x00000000
FIOXBFFFFFFF) , fit&ANdERAi A, FRo“H 23 00)

(¢]

NG

A AR DOl KA EAWNZ, HE, Linux
NZ RGN R P A gt T&, MRS A
FEKE, BEANERE ] LA 4G5 1 R 25 [a]
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- _____________________________________________________________________________
17 25 [A) R A AZ 22 18] B B

= TR AT 2 B R W AEASRE BLAR VG ), 20 fH
B R G 040
= copy_from_user5g i a3 1) 21 A% 25 8] 1) 22 57755 23

= copy_to_user5e N AZ 23 0] 21 A s 8] 1) 22 =215 2

NG

= put_userse il A% 4% 8] 21 ] 23 18] i fiag FL 238 52
= get_user5e JlH % R) 21 Y A% 23 18] ) g FL 228 52 A
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= CHIKENEE N CEunZ, A InEO
= O SN A N R, A8 M giE, AT
int fd,i;
char buf[1];
fd = open("/dev/buttons”,0_RDONLY);
if(fd == -1)
{
printf("wrong\r\n");
exit(-1);
}
for(i=0; i < 1000; i++)
{
read(fd,buf,1);
printf("the key value is %d \n",buf[0]);
}
/lprintf("after open\n®);
close(fd);

ﬁfﬁf@ ‘F return O;
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= 37 FH P PBH 2 31 BH 2 352 B A 4

= 2:25sdk3.2 linuxyhd s A i) AL DK 5))
ALE: linux/drivers/char/sep4020_char/sep4020 key.c
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The End!
Thanks!
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