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m 12 "key.c"

#include <linux/kernel.h> #define base_lwFPGA @xFF200000

#include <linux/module.h> #define len_IwFPGA @x200000

#include <linux/init.h>

#include <linux/interrupt.h> #define addr_LED e

#include <asm/io.h> #define addr_HEXe e@x2e
#define addr_HEX1 ©x3@

#include <linux/fs.h> #define addr_SW @x4e

#include <linux/uaccess.h> #define addr_KEY @x50

#include <linux/types.h>

#include <linux/ioport.h> #define offset_INTMASK @xes

#define offset_EDGE @xecC
#include <linux/sched.h>
#define KEY_DEVMAJOR 242
#define KEY_DEVNAME “"keys"
MODULE_LICENSE("GPL");
MODULE_AUTHOR( "SangKyun Yun");
MODULE_DESCRIPTION("DE1SoC Pushbutton Device Driver™);

static void *mem_base; // base virtual address of FPGA peripherals
static void *key_addr; // virtual address of KEY Button




file operation g &H/d

static int key_open(struct inode *mincde, struct file *mfile)

{

return @;
static int key_release(struct inode *minode, struct file *mfile)
{
}

static ssize_t key write (struct file *file, const char __user *buf, size_t
count, loff_t *f_pos)

return @;

return @;

= read() 2= CH3 page

static struct file_operations key_fops = {

.read = key_read,
Jwrite = key_write,
.open = key_open,
.release = key_release,
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interrupt
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static DECLARE_WAIT QUEUE_HEAD(key_queue);
static int flag = @;
unsigned int key_data;

static ssize_t key_read (struct file *file, char __user *buf, size_t count,
loff_t *f_pos){

wait_event_interruptible(key_queue, flag != @);

flag = @;

put_user(key_data, buf);

return 4;

}

irq_handler_t irq_handler(int irq, void *dev_id, struct pt_regs *regs)

{

key_data = ioread32(key_addr + offset_EDGE);
iowrite32(exf, key_addr + offset_EDGE);

flag = 1;
wake_up_interruptible(&key_queue);

return (irq_handler_t) IRQ_HANDLED;

B = init/exit €=

static int __init keys_init(void)

{

int res;

res=register_chrdev(KEY_DEVMAJOR, KEY_DEVNAME, 8key_ fops);

if(res < @) {
printk(KERN_ERR " push buttons : failed to register device.\n");
return res;

}

mem_base = ioremap_nocache(base_lwFPGA, len_lwFPGA);
if( !mem_base) {
printk("Error mapping memory\n");
release_mem_region(base_lwFPGA, len_lwFPGA);
return -EBUSY;

key_addr = mem_base + addr_KEY;

// Clear the PIO edgecapture register (clear any pending interrupt)
iowrite32(exf, key_addr+offset_EDGE);

// Enable IRQ generation for the 4 buttons

iowrite32(exf, key_addr+offset_INTMASK);




// Register the interrupt handler.
res = request_irq(73, (irq_handler_t)irq_handler,
IRQF_SHARED, "key_irq_handler”, (void *)(irq_handler));
if (res) {
printk(“failed to register key interrupt handler\n");
return res;

b
printk("Device: ¥s MAJOR: %d\n", KEY_DEVNAME, KEY_DEVMAIOR);
return @;

}

static void __exit keys_exit(void){
free_irq(73, (void*) irq_handler);

m It "app_key.c"

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <fcntl.h>

#include <sys/types.h>
#include <sys/ioctl.h>
#include <sys/stat.h>

int main(void)

iounmap(mem_base); { .
unregister_chrdev(KEY_DEVMAJOR, KEY_DEVNAME); int dev, data, rdata;
printk(" %s unregisterd.\n",KEY_DEVNAME);
} dev = open("/dev/key"”, O_RDONLY);
if (dev < @) {
module_init(keys_init); fprintf(stderr, "cannot open KEY button devicein™);
mdule:exit(keys:exit); return 1;
"Makefile" read(dev, &rdata, 4);
obj-m += key.o printf("key data = ¥x\n", rdata);
return 9;
all: }
make -C /lib/modules/$(shell uname -r)/build M=$(PWD) modules
clean:
make -C /lib/modules/$(shell uname -r)/build M=$(PWD) clean 9 10
4Alg A o
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# make = open, release g4 =8
# mknod /dev/key c 242 0 static int key_use = ©;
#insmod kEy'ko static int key_open(struct inode *minode, struct file *mfile)
# Ismod ... 29l
if ( test_and_set_bit(e, (void *)&key use) ) return -EBUSY;
return @;
22 o2 }
$ cc —o0 app_key app_key.c static int key_release(struct inode *minode, struct file *mfile)
$ .Japp_key key_use = @;
key data = 2 } return @;
$
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