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Abstract

In this paper, we has implemented a tour guide terminal using the embedded linux. The
implemented terminal can locate its position using GPS interface and display the sightseeing
information of the current location. With view of this implementation results, we confirmed
the possibility of embedded linux terminal as a tour guide PDA. The realtime update of
sightseeing information using a mobile communication functionality will be included in our
future works.
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Table 1. Specification

Elsiols =82 A

CPU Intel PXA255(400MHz)

o2z Flash 64MB, RAM 128MB
CiAZeiol TFT LCD 3.5”
SR | Ethernet 2port, Serial, Bluetooth, PCMCIA, USB 2.0
EE| CF, HDD
UE=| 10 Keypad, Touch

8 1. 7 ERlkEs
Fig 1. Target board
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- =g, F9 32 74
CS0: Amd29LV800BB, 1MB, 16 bit2= - boot
flash CS1: Intel strata flash E28F128J3A x
2, 324|E B - dataXF4 flash
CS3: ¢s8900 ethernet driver
CS6: A3 K4S561632C-TC75 32MB x 2, 32H|E -
SDRAM

9ol W43 o] 080 RE ZejAld) CS1L dlojH A
24 ZPAld ad=ol ot =3 CS3+ ofdl, CS6
= SDRAMeI 92 =A A3t

- 29 A3
#define CONFIG_STACKSIZE
regular stack */
#ifdef CONFIG_USE_IRQ
#define CONFIG_STACKSIZE IRQ (4*1024) /*
IRQ stack */
#define CONFIG STACKSIZE FIQ (4*1024) /*
FIQ stack */ #endif
289 A715 AP

(128*1024) /*

User File System

0x00090000
Root Flie System

0x00240000
Kernel Image

0x00040000
bootloader

0x00000000

08 4. o=z o

Figd. Memory map

- SDRAME] #7119} A&} F4E A3}
#define CONFIG_NR_DRAM BANKS 1 /* we have
1 bank of DRAM */

#define PHYS_SDRAM 1 0x30000000 /* SDRAM
Bank #1 */

#define PHYS_SDRAM_1_SIZE 0x08000000 /* 64
MB */

#define PHYS_FLASH_ 1 0x00000000 /* Flash
Bank #1 */

#define CFG_FLASH_BASE PHYS_FLASH_
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flashol HEBE] S8l uboot, HE oW, Wrjxzr}
AFE 9, & F42 APeleldic) I8 45 2 =R A%
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rm -f bigRamdisk
dd if=/dev/zero of =bigRamdisk bs=1024
count=16384
® ext2 DIUANAES MAMSIC]
echo "make bigramdisk file system”
mke2fs ./bigRamdisk
@ MME TANARE JiEE FETIYAAH] OF2ESICH
echo “mounting bigramdisk to newramdisk”
/bin/mount -t ext2 -o loop bigRamdisk
/mnt/newRamdisk
@ 7iue FETUA-EL] A4S AHEH WAE DA A
SAFSiCE
echo “copy orignal ramdsk to new ramdisk”
cp ~1f /mnt/ramdisk/* /mnt/newRamdisk/
® MNE DUAARE AOlRESICH

echo “unmounting new ramdisk”
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umount /mnt/newRamdisk
©® MHE TRNA-E gzipeR AFEICL
echo “gzip new ramdisk”
gzip bigRamdisk
@ mkimage EE u-boot 8 HC|A3Z OHEC)
echo “making new uimage new ramdisk”
./mkimage -A arm -O linux -T ramdisk -C gzip \
-n ‘Ext2 Ramdisk Filesystem’ \
-a 0x12000000 -e 0x12000000 \
-d ./bigRamdisk.gz ./uramdisk
/tftpboot of ZASof ERUE =0 ZefA|oza|of|
SARBICH

cp ./uramdisk /tftoboot
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Table 2. Messages between UMS and App

Message 1D £X}
X_COMMAND. PID App 7} UMS ZEZ pidE

st A2
App 7} UMS 2E2 HDD7}
OlREERISS EXsk= AIS
App 7} UMS 2E=2 HDD7}
SIREERISE SXsted AR

X_COMMAND_MOUNTED

X_COMMAND_UNMOUNTED

71et

a3 6 oA BXRe] UMS € usb #AolEe ¢92 ¢ ¥4
AEAS A& AppE EWMW App’t HDD vR-E9H
ALEEE Alojsl, CPU idle =29 AR Apprt
UMS E52 X3t} ¥ 2% UMS® App7l signal()
B2 dAIR] B41E & o) AMEE AR FREo|t

GPIO B is high
No "
o
GPIO 8 is high

UMS enable
set GPIO3 to High
(dle mode
CLKCON _IDLE

cable connect

cable disconnect

IDLE made

Yes
UMS disable
Se1 GPIO 1o Low

T8 6. UMSSt Appel 4% S=t Z2Ma
Fig 6. Flow chart between UMS and App
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a9 72 UMS tule]x =gjelw]e] #4dQ] ISR(Interrupt
service routine)2] F=o|th. 2Rl 3~6& AEHE npA
7ol g A& +hdch UMSE INT 8HS ARgstn
2 8iE A3 Unja AEYEE Felo AlH UMSHH
153 9 + A=E 3%t UMS ISRY A=<l
5 o9l dof e w9 533 5] "ok vEs) of
o] F&& Yrolx Hesles gt 29 7~162
o9 Ao 22 71908ky] 3 oy 2l 17~272 9
5 QEHENN UMS7} wakeupdl?] $13 otk 1
232 28~30 2RI JEHPES BF e B24E 53
g} 2ol 116X olu] UMS7E %3 Zod ulz wha
Wi o34 god el 1304 ¢ H meg Ay
3171 $13 GPDATE 443t UMS_Idle Mode() &33}
o o9 A Zug 93 Wiy AL Pk 29 18
dre sig] Ak =g mAter] 9slM GPDATE &
T A7 252 M7 H8l 25 ollg ZdaE
A g1 24~267x1 INT 835 &g AlA
o] o]ide] 37} INT7F dA) A9E delsia Rl 4
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static void  ums_isr{int irg, void =*dev_id, -struct

pt_regs *regs)

1 inti=0
2 printk("Entering ums_isr(EINT08)...Wn");

3 EINTMASK |= (BIT_EINTPEND_EINTS);
4 INTMSK |= (BIT_EINT7_10):

5 EINTPEND = BIT_EINTPEND_EINTS;

6 ClearPending(BIT_EINT7_10);

7 if (InTrytoEnterPowerSavingMode)

9  sys_kill(nox_pid, UMS_INSERTED);
10 for (i=0; i < 100000; i++);

11 if { mp_mounted == 1)

12 goto out;

/] Try to enter power saving mode
13 GPDAT=GPDAT | (1<<3});

/] set ATA_EN to high—level
14 for(i=0:i<100;i++);

static void  ums_sr(int irg, void =*dev_id, struct
pt_regs *regs)

{
1 inti=0

2 printk("Entering ums_isr(EINT08)...Wn");

EINTMASK |= (BIT_EINTPEND_EINTS);
INTMSK |= (BIT_EINT7_10);
EINTPEND = BIT_EINTPEND_EINTS:
ClearPending(BIT_EINT7_10);

D O W

if (InTrytoEnterPowerSavingMode)

© o~

sys_kill(nox_pid, UMS_INSERTED);
10 for (i=0: i < 100000; i++);

11 if { mp_mounted == 1)

12 goto out;

// Try to enter power saving mode
13 GPDAT=GPDAT | (1<<3);

// set ATA_EN to high-level
14 for(i=0:i<100:i+4+);
15 nTrytoEnterPowerSavingMode = 1;
16 UMS_ldie_Mode():

}

else

{

// Wake up from power saving mode by

external interrupt
17 for (i=0; i < 100000; i++);
18 GPDAT=GPDAT & ~(1<<3});

// set ATA_EN to low-level
20 for (i=0; i < 100000; i++):
21 CLKCON &= ~(CLKCON_IDLE);

// return to normal mode
22 nTrytoEnterPowerSavingMode = 0;
23 printk("Wake-up from power savin mode by
external interrupt(EINT08)... Wn"):

24 EINTMASK &= ~(BIT_EINTPEND_EINT8);
25 INTMSK &= ~(BIT_EINT7_10);
26 sys_kill(nox_pid, UMS_REMOVEDY);
27 return;
}
28 out
29 EINTMASK &= ~(BIT_EINTPEND_EINT8);
30 INTMSK &= ~(BIT_EINT7_10);
} // end of ISR

%l 10. UMS clejo|~ =2jold ISR
Fig 7. ISR of UMS device driver
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