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Overview

= 2.1 Embedded board — EZ-X5
= 2.2 EZ-X5 Booting with Windows
= 2.3 EZ-X5 Booting with Linux

s 2.4 ARM Linux Installation with Linux
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2.1 Embedded Board — EZ-X5

= EZ-X5 by falinux.com
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EZ-X5 (11)

= Specifications
= PCB 100 mm x 140 mm
= MCU 400MHz PXA255 ARM RISC Chip ARM10

= RAM 64 Mbytes SDRAM XIH 128 MBytes
= ROM1 512Kbytes Boot Flash XIH 8 MBytes

= ROM2  64Mbyte NAND-Flash XIH 256 MByte
= Ethernet CS 8900 10-Mbps

=« Serial RS — 232C 3Port Full UART-1

= USB USB Client

= LCD 640x480 TTL-Port XIH 1024x768

= Touch 4MA4]

= LED Debugging 4 Bits

= JTAG ON — Board JTAG Convertor

= Extension Connector 160-pins Board to board Connector
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EZ-X5 (111)

= Connections

=
tfoE]D

USB Cable

Serial Cable

EZ - X5 Board

Wi

LAN Cable

conceeced

I [[lm

JTAG Cable
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= USB cable

= Power applied from PC to Ez Board

= Ez Board is the USB client, PC is the
USB host

= Serial cable
» RS-232C Serial connection to PC
= Ez Board console
« PC with hyperterm or minicom

= LAN cable
= Ethernet connection for networking
= Network File System

= JTAG cable
= JTAG connection to the parallel port

in PC

= System test and debug
= Flash program
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EZ-X5 Vol

Q0o 12 QOOOOQOOQOOQOQO0OQO0QQOQO0QOOQ0Q0000
o 00 0Q00OoO0O0O0C00QQOO0000000000CC 0000

= 1. PXA255 ARM RISC chip 400MHz = 6. RJ45 LAN connector

= 2. 64Mbytes NAND Flash = 7. Serial connector
= 3. 32MBytes SDRAM x2 = 8. 5V adapter jack
= 4. 512KBytes Boot Flash = 9. USB client

= 5. CS8900 Ethernet Chip = 10. Power switch

= 18. CPLD = 11. Reset switch

s 12. Extension connector x2

= 16. JTAG connector
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EZ-X5 (V)

= Connector Ul pin
descriptions (Switch side)

BD: Buffered Data
BA: Buffered Address

BnCS: Buffered Chip
Select Not

GP: General Purpose
Input Output

SYS_RST: System Reset
EXT_RST: External Reset

BOE: Buffered Output
Enable

BWE: Buffered Write
Enable

BPWE: Buffered PCMCIA
Write Enable

BDQM: Buffered Data
Query Mode
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U1
5v o1 1 7 H——osy
EXT_8V O————32 3 4 Fe—OEXT_5V
Jyo——315 B
7 g EXT nRST
7 8 > EXT_nRST
SYS_RST 3\580 Eod 1? g 10 }g g\{ﬁ RST 2 svs_nRST
502 13 11 12 43 503
BD4 15 | 13 14 g BD5
BOG 17118 16 g BD7
BDS 1a | 17 18 59 B9
BDID. 31] o2 2l »[a B3 BD(D.31]
: 6012 23 21 :
BD[0.31] ) BD14 25 %g %‘5‘ 26 BD15
DIR_RINW > —BIR-nieR =i gEre 2o BOE
DIR_WINR 2—Rip7 <29 30 53 EFrE BIWE
RDY < BOGM0 33 k| 32 34 BOGMI BPYWE
ED0h BDaMZ 35132 2t 1ap BDOM3 Bcian!
BDGN2  S—gnces 5 1= oo BnCS2 BOGNE
BnCS[ 8] Bne53 3g | 37 38 g Bncsd x| BnCS[1.5]
BnCS[1.5] ) 39 40
J<_Encss 4 | A BDCLKZ et 00
43 44
BA[0..25] BAD a5 | 43 44 48 B BA[D. 25]
BAD.25] 22 BAZ ar |82 ial48 A7
A4 A
SAB g? 19 a0 gg BAT
BAD 53 | 21 32 53 BAD
BA1D T 54 55 BATT
BAT2 57 | 29 36 58 BA13
BATA 59 ] 97 58 5p BATS
BATE Bl g? gg 52 BATT
6P[0.37] > GP[0..32] BATS 63 | oo 6y 04 Elf;119 GP[0.32]
GP[a1_84] gEg S? o7 % gg EPE GP[a1_84]
E GF4 50 70 F5 :
GP[1.84] ) N LI g CET—
-] ul
BEVD e g BEVT
REVO = 75 76 {REV1
REW o REwE 7. |48 L
19 119 ap (B0 —
CONBOA




EZ-X5 (VI)

Uz ] . .
BA[D. 25] BAID.25] = Connector U2 pin descriptions
BA20 i 5 |4 BA21 aiiei— )
B4z 1y if TvE (Ethernet side)
BDI[0.31] 5016 : 5 5017 BD[0..31] .
5018 7 8 55 5019 : = NPOE: PCMCIA Output Enable
5020 119 1047 8071
BD22 3 102 32 e BD23 Not
BD24 5118 14 5025 _
EIp 1217 18 it ] = NnPWE: PCMCIA Write Enable
B030 20 158 33 [ BD31 Not
23 455 24 22
POE R 25 125 26 22 et APWE .
neRe. ¢ nPIOR 2= B nPIOVT___SoNPWE = NnPIOR: PCMCIA 10 Read
nPCE1 g e 22150 30 32 e NPCEZ .
PSKTSEL R i cemE v FIOSTE >>ﬂ;§§§§15 = NnPIOW: PCMCIA 10 Write
35 = 36 .
Wic_owp SMMCTMD 57137 38 [ MW DAT 00508 1 ar = npCE: PCMCIA Chip Enable
38 40
K 5P Y 2 = PSKSEL: PCMCIA Socket Select
GP12 15 16 GP13
45 B . H
oPtd b ig 18 - = nPREG: PCMCIA Register
51 GF19 .
; 51 72 -
GP20 gg gg gé gg s = NPWAIT: PCMCIA Wait
2kt 20 57 58 (22 i = nPIOIS16: PCMCIA 10 Size 16
GP[0.32) GF28 51 | 2% 50 "2 GP29 GP[0.32]
e T . = SCL: 12C Clock
- 65 66 L ACA7_RST
AL 1 e R = SDA: 12C Data
GPas 4 2 12 GPag
OF40 I o GP4 = MMC_CMD: MMC Command
GFad 77 78 GPa5 )
GP[34.45) 75 ;g gg a0 Tra OPR4.AS) o inms a5 ™ MMC_DAT. MMC Data
CONBOA .
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2.1.2 Software In EZ-X5

= Program storage
= RAM - Loss of contents when power-off
= Flash — No loss when power off. Preinstalled software can reside.

s Current software in Flash

= Monitor program in Boot Flash
« EZBOOT.X5 ver. 1.0

= Linux Kernel and operating system in NAND Flash
= zImage.x5: ARM Linux kernel
= Ramdisk.x5.gz: Compressed Ramdisk image

= More info
s Nittp://www.falinux.com
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2.2 EZ-X5 Booting with Windows

s EZ-X5
= EZBOOT and Linux require a serial console
= Assume: Kernel and Ramdisk are already installed.

= PC

= Hyper Terminal
= Text-based serial communication software
= Using COM1 or COM2
= Included in Windows OS
A& -Og7 )8 _gxozs )@ _sAl - Ol0IIHE OIS
ks
- \MAE
= Select COM1 [or COM2] depending on EZ-X5 serial connection
« Port &M
115200 bps, 8 data, no parity, 1 stop, no flow control
= Save session
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EZ-X5 Booting with Windows (I1)

= Connection

EZ-X5

EZBOOT

Host

Serial
port

) COM1
port
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EZ-X5 Booting with Windows (111)

e ezboot_xb — gt IHLUIE
maiEy BEaEE 2200 EEC JAs(D Sa®¢H

Last Modify Z003.06.13

Eoot Flash Checl ... .. e
Detect MxzaLVAJDOT Flash . 22B4
SIZE AM-EBIT [B12Kkbyte]
MAMD Chip Check ... .. .
Detect SAMIUNG [ec:76E] SAMEvLe
BAD BLOCK SCAN —>  Total Bad Block [0
CRE900 [nit. e
C38900 Mac AddrESS o [0D A2 BR F2 BB 25

C3RG00 DECTECT YALUE @ [00003000:00003000 ]
C5E400 [NIT Ok

Duickly sutoboot [ENTER] / Goto BOOT-MENU press [=pace bar]
EABOOT

4| |
|92 1:26:48  [AHE &M (115200 BM-1 [=-R0 CAFE [NOM [Z [H=
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EZ-X5 Booting with Windows (1V)

s Test with EzBoot

= Press space bar within 10 sec.
= Prompt of “EZBOOT=> “ appears

= Termination of Hyper Terminal
= File — Exit or
= Alt+F4

s 100 Reasons why the System Is not Working

Embedded Systems, KAIST

13



2.3 EZ-X5 Booting with Linux

[conf iguration]
File transfer protocols
serial port setup

Modem and dialing
screen and keyboard
gJave setup as dfl

Save setup as..

Exit

Exit from Hiniconl]

= PC using Linux

= [Re]Boot PC to run Linux!

= Minicom
= Linux terminal emulator
= Setting

Serial Device
Lockfile Location

Callin Program
Callout Program

Bps-Par-Bits
Hardware Flow Control
Hoftware Flow Control

g B W [ — e B = =
[ I

Change which setting? [

i ZdevsttuyS0
i Auvar/lock

¢ 115200 BM1
: No
: No

Acquire root privilege: #su
#minicom —s
Serial port setup
Serial device: /dev/ttyS0O
Bps/par/bits: 115200 8N1

acreen and keuboard

have setup as dfl
Save setup as..
Exit

Exit from Minicom

Hardware flow control: No
Software flow control: No
Save setup as dfl
Exit
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EZ-X5 Booting with Linux (11)

= Connection

EZ-X5

EZBOOT | Serial
port

Host
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EZ-X5 Booting with Linux (111)

B rootc@ jdt: Aroot .= E3

Welcame to minicom 1.832.1

OPTIOMS: Historw Buffer. F—key Macros, Search Hicstorwy Buffer. I18n
Compiled on JTum 1 2001, O4:11:00.

FPrecs CTREL—& 7 for help on special kews
LOTEE7=45 Q=0 ] <{\M M4 <BC] <E1 <0<,

NEECOMESESRIRET, WWasial i) e s Lo s e e
Frogram By You Young—chang, Fooji ( J.D&T Co..Ltd 2
Last Modify 2002.10.10

Flach Informatioan:
“Inte]l 3YW StrataFlash 28F128734° detected at O0000000.
Total size is 16ME{1Z28Mb * 13

EEDAFIE TP, oo Do
55900 Mac Address (0O DO CA F2 26 25]

CSE300 DECTECT WALUE = [D0o003000]
CSE300 IMIT Gkt

Quiclkly Aautoboot [ENTER] £ Goto BOOT—MEMU press [Space bar].

EZEQOT >

CTRL—A Z for help |[11%200 261 | WNOR | WMinicom 1.83. Y102
O] [k [=E AL
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EZ-X5 Booting with Linux (I1V)

= Help on EzBoot
= Type ‘help’ or ‘?’
= EZBOOT=> help

= Termination of minicom
= Ctrl+a, g
= Pop-up window: Leave without reset? Yes <Enter>

= Help on minicom
= Ctrl+a, z

Embedded Systems, KAIST
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2.4 ARM Linux Installation with
Linux

= Purpose

= Install the Linux software in the Flash of EZ-X5, which is composed of
zlmage and ramdisk.gz using Linux PC

» 1.OZ]8 EA}
= Mount the CDROM in then PC with Linux
= # mount /dev/cdrom /mnt/cdrom
= Mount: block device /dev/cdrom is write-protected, mounting read-only
. H#

= Copy all the files in /sw/image
» # cd mnt/cdrom/sw
« #HlIs-la
= # cp —a image /tmp/image
= Check if zImage.x5 and ramdisk.x5.gz exist in /tmp/image

Embedded Systems, KAIST 18



ARM Linux Installation with Linux (11)

= 2. Loading zImage/ramdisk into  |EZBODT>zfk

EZ-X5

Type ‘zfk'/’zfr command
= Z: Serial z-modem protocol
» F: Flash
= K: Kernel image
= R: Ramdisk image
Press <Ctrl+a>, s
; Send
= Select Upload — zmodem
= Select file: zImage
= Writing: |========
= Press any key to continue

Embedded Systems, KAIST

Start the minicom in PC Linux

..@BIBGBGBGEEBESZ
—[Upload 1—
ymodemn
xmoden
[Select kermit
Directory: stmp-simage agciil
.2
[image]
blob
ezboot
ezf lash
randisk.gz
zImage

[zmodem upload - Press CTRL-C to quitl
Sending: zlImage

Bytes Sent: 605908  BPS:93Z7

Transfer complete

READY: press any key to continue.. .|




ARM Linux Installation with Linux (I11)

= 3. Running ARM Linux
= Three ways to start

= Power ON
W oo@jar froot = Press Reset switch
INIT: v i 2.84 booti . .
INIT: EEEE:?EQ run1e$g'|.:mg [ | Key 14 “I‘St" N EZBOOT
Startjng system 1ugger: ?ys1ugd ]
Starting INET services: inetd - LOgIn
Welcome to J.D&T EZ-KS ( www. falinux.com ) [ | EZ'XS Login: I’OOt
HScale(PK5255} Linux
R = Password: [Enter]
[root@ez—x5 /1% 1s .
b .t ot whin var ; Just press enter
d 1ib tmp
e:: ];st+found E;E: usr L(EBBI

[root@ez—x5 /1% cd etc
[root@ez—x5 Jfetcl$ s

HOSTHAME hosts,allow issue.net nsswitch.,conf securetty
aB.IC hosts. deny 1d.s0.cache passwd services
ae2vi.rc inetd. conf 1d. so.conf profile shadow
fstab inittah localtime protocals timezone
group inputrec modul es rc.d

host.conf ioctl.save motd resolv.conf

hosts issue networks rpc

[root@ez—xS fetcl$
[(TH][2HE ] [FEA)
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ARM Linux Installation with Linux (1V)

= What you've done:

= EZ-X5

= NAND Flash

Ramdisk image at 0x0010 0000

Kernel image at 0x0000 0000

= Boot Flash

Bootloader at 0x0000 0000

Embedded Systems, KAIST
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ARM Linux Installation
with Linux (V)

= Memory map

Embedded Systems, KAIST

EZBOCT Working Area
BASE : OxA100 0000
MAX SIZE : rest

SORAM 64MByte

0xA100 0000

E/BOOT Stack Area

MaX SIZE : MByte (—-128Byte) OxADF2 0000

BASE » OxADF2 0000
E/BOOT Area
BASE » OxADFO0000

MAX SIZE @ 0x20000 (128<Byte) OxAQFO 0000

Compressed Ramdisk Area
BASE : OxADBD 0000
M&X SIZE @ TMbyte

®

OxACB0 0000

Compressed Kernel Area
BASE s OxADOD 8000

)
M&X SIZE : Bvbyte (-32Byte) (

OxAOQOC 8000

Kernel Boot Param Area
BASE : OxADOD 0100
MaXY SIZE

OxAQOC 0100

OxAOCO 0000

NAND-Flash 64MByte

FE= X2/ %AF)

Application Area (yaffs)
BASE o 000000
MAX SIZE @ rest

Compressed Ramdisk Area
BASE : Ox 100000 CFD
MAX SIZE : (0x300000 (MByte)

Reserwved
BASE : Ox30000
MAX SIZE : rest

EZBOIT Param Area
BASE : Ox20000
MAX SIZE : Ox10000 (64xByte)

Compressed Kernel Area
BASE : 0x000000 K
MAY SIZE @ O0x100000 (MByte)

BOOT-Flash 512KByte

EBOIT Area
BASE : 0x00000
MAX SIZE : Ox20000 (128KByte)

0x0003 0000

0x0002 0000

0x0000 0000



Reference

s EZ-X5 User’s Manual, Ch. 1-4, http://www.falinux.com
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