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Processor : Marvell PXA320-P(Core : 806 MHZz)

XAl QIH|C|E A|AH 7| Eaugg X823 PXA320-P CPU
ModuIeEH 123 4|H|A0|M, PDA/PMP/DMB, X538 2&,
SHESR ’SEF 9|i7|7| Smart Phone, ﬂ%*XﬂCH & Ch¥st
S8 HOFOH 2 A H-8510 7 & 5= ULt

DDR SDRAM

NAND

Flash PXA320
[ Board and
| http:/ /www.hybus.eet Revision
X~HYPER320 VERLD Information

mai..

gﬂﬂ}rﬁ— PMIC
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ADC 1ch

ADC 2ch

ADC4ch

LCD I/F

USB
Slave L. L J
o O
DEBUG Sic
Connect it U
T

FFUART
ouT

USB
HEST 1.1

UART

UART

Embedded
System
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Embedded
System

320MI/F Audio
WM9712

- \l -— S Wireless
‘esssenusashbiinanabibiditan SIS IFFFEZZ T EIT T IR IIVIP ANT
CMOS: Wireless
CAM I/F WR-G-MR-05
........... ——r
POWER HBM2X1M
C -t .,.L . . o' S 5
ShsE TRAFEPITTIRT  O anea. TRy ¥ it e T ST a BlueTooth
ANT

3 Axis ADC104S021
Accelerometer
MMA7260
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Wireless LAN
(Marvell WR-G-NR-0S)

CIF7 0
CMOS CAM (701 USBLL Slave

USBLL HOST

Monahans
CPU Module Eluetooth
LED m %-Hyperi2om el (HEMZ2X1M)

Uart 5Port
Internal3, Extern2

Audio
(WM9T712)

ADC 4 PORT
(ADCL14S021 =1)

3 Axis Accelerometer
(MMAT2600T)

(ADCL045021 =2)

TFT LCD I/F

www.hybus.net n Powerfill leader of Embedded System (c) 2013 HYBUS CO.



Debug # 0|2

Usb slave

Debug serial
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7 g/EtolH T4

Driver / Vendor/Name Hl

Components

Cross compiler ARM EABI 4.1.1 version
OEM boot NAND boot

Blob Bootloader Blob 2.0.5-pre3 version
Linux Kernel Embedded Linux 2.6.14 version

MTD Driver Samsung NAND K9F1908UOM Large Page(2k) 128MB
YAFFS2 NAND Filesystem

Key 3EA GPIO KEY

LED 3EA USB Client Ethernet GPIO LED

USB 1.1 Host Internal Controller Storage, HID

USB 1.1 Client Internal Controller Gadget Interface

Internal Serial
Frame buffer
Audio

Bluetooth Module
WLAN Module

3 Axis
Accelerometer

ADC 4PORT

Internal Controller
Internal Controller
Wolfson WM9712L
HBM2X1M

Marvell WR-G-MR-05
MMA7260QT

ADC104S021

FF, ST, BT Uart
320x240 TFT
ALSA

BTUART

SPI (SSP3)

Selectable Sensitivity
(1.59/29/49/69)
SPI (SSP4)

4ch/10bit/50ksps
SPI (SSP1)
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e e

sSystem

« of=2AHold +4

Components H| D

Bluetooth(AT COMMAND)
ADC OfZ2|7[0| M 3ZETHE NN

ASA - (W, 2, Z5Hx2)

s/ “T/ T
Wireless Lan O{E2|#|0| M Wireless Ext Tool support
Camera O|Z2|# 0| M ycbcrd22Q & -> overlay =&
GPIO {E2|#Ho|M PXA320 GPIO control App(key, led)
Audio MPG123(mp3), alsa lib tool(play,rec)
JPG Viewer jpeg-6b(lib), fov(FrameBuffer Viewer)

ftp, telnet, mkyaffs2image,

misc .
2| =A 2l utils etc

AATFE [ I E A = BSP(board support package)2 X|-& & L|LCt.
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Embedded
System

% Host 2| = A&k Hj =k
= Redhat 9.0, Fedora Core Series, Asianux, CentOS

% Host PC &2 A1
= CPU : Pentium 2.4 GO|4t / AMD sempron 24000| At
(x6401 4% 32bit&E HiZItES DX[SH0 ALESHC})
= RAM : 256MB O] 4t
= HDD : 1.5GB O| Ao L& 7t
= VGA : 2| = EZIO|H T =t 2 EI( ATI, Geforce, Matrox<)
= Parallel : 1 port (XDB AF2A|, *usb to parallel A& =7})
» Ethernet : 1 port (2 port &%)
= Serial : 1 port (*usb to serial AF27+s)
= CD-rom : 32x O|Af

Powerful leader of Embedded System  (c) 2013 HYBUS CO., LTD.



» EHEIEE T8 PCE

= HotAhE
(Of: H2tH, selinux &)

% gcc, xinetd, tftp, minicom<9|
&= AKX Al £0] EX[St= A0

/

& 0| : VMWAREEZ 0|23}0] g|=AZ MX|
2 A|ZH0] 22 A2|n
A& St

www.hybus.net

(@)
cél- 7C:Dl_l_!

7t PCLIO| A 2 A C|HFO[ & MOj7F & ¢t
= A= HIoH| H&

Host PCXt& -,'?'_-E|§ Zi1t

| A O]
E‘I‘AA

=N

Powertul leader of Embedded System
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USB to Ethernet

Debug Serial,

Zmodem ®&

\/
0’0

.

A FLEH S SOl Aot ot et

N

% Host PCOJIA 7§t 7 Q! 2ETQY A|AES USB DeviceE £3}0
Bt HE0f| CtREE SO
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‘E' ed
“Tystem

Debug # 0|2

Usb slave

vvvvvvvv

Debug serial

< USB salve 70|22 PCO| USB ZE| ¢4

< Ol Al2[E 71I0I%% PCO| Al2|Y ZEO| AHZ
(A 2D ZET} QIS A2 usb to serial =t 5’1|O|§% AR SHC})

—

Powerful leader of Embedded System  (©) 2013 HYBUS CO., LTD.




System

% X-Hyper320MINIQ| C|HH4 ZE+= 115200 Baud rateZ &|0| @
C}.

< Baud 115200, 8N1, no hardware flow control 2 A& siC}.
(2|5 A minicom ™M E ZAdt)

Baud rate: 115200 ot
Data: 8 bit fad
Parity: none B
Stop: 1 bit =]
Flow control: none ot

www.hybus.net Powerful leader of Embedded System  (c) 2013 HYBUS CO., LTD.



Power On S}™H C|HA A|2| L
ZEZ BEEZ HA|X| 7} Begy
ZICt.

HE| = "“Autoboot (3 seconds)
in progress, press any key to
stop ..” HA|X| 7} LI [ OFF
7| & Q25N blob> HIHE At
Ef 2 7FA| =L

Ef REQ| REREE 38T
28 glo] Qi AE5HE E
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< Host PC(2|52)0f usb0 &X| IPAH

- USB#|0| =& PCO| & 2™ usb0HX| d4-d=
- 8= 2PCO| A2 E2to|H HX| £ Bfof B,
btblan-iPag-049f-505a-10-26-2004.exe

(™

= ro ot@localhost:~

OIEE) HEE) =221 H0Igd e ==E(H)

[root@ ocalhost ~]# -
[root@ ocalhost ~]#
[root@ ocalhost ~]#
[root@ ocalhost ~]#
[root@ ocalhost ~]#
[root@ ocalhost ~]#
[root@ ocalhost ~]# ifconfig wshD 10.1.1.1
[root@ ocalhost ~]# ifconfig ushl
skl Link encap:Ethernet HY&ddr 966861787315
inet addr:10.1.1.1 Bcast:10,.265, 286,288 Wesk:2B5.0.0.0
inetE addr: feB80: 9488 611f:1{e78:7315/64 Scope'Link
UF BROADCAST BUNMWING KULTICAST WU 1RO00 Wetric:|
R packets:0 errors:0 dropped:0 overruns 0 frame: 0
T¥ packets!1l errors!0 dropped. 0 overruns:0 carrier. O
collisions:0 txgueuelen: 1000
Fx bytes:0 (0.0 h) Tx bytes:90 (90.0 k)

[root@ocalhost ~1# .

Powerful leader of Embedded System  (c) 2013 HYBUS CO., LTD.



bl ok
bl by
bl ok’
bl ob?
bl ok
bl ok’
bl ob?
bl ob:

bl ob’

bl ob?
bl ok
bl ok’
bl ob?
bl ob:
bl ok
bl ob’
bl ob>

| CTRL-A 7 for help [115200 8N1 | NOR | Minicom 2.00.0 [ YTIO02 | Offline

o 7|E7|'2

L— HA —

Ex)

IFEE) HIE) 220 BHOI20 e =Z=TH

blok> setip serverip 10.1.1.1
Set P to 10.1.1.1

bhlokb: setip client 10.1.1.2
Set [P to 10.1.1.2

bhlokb: setip
Qur server 1P 0 10.1.1.
Qur client 1P @ 10,11

| KIN

blob> setip serverip [AH/HOST PC] IP
blob> setip clientip [E2I0|AHE/EIAEE] IP
blob> setip

Powertfil leader of Embedded System

Server(Host) 10.1.1.1, Client(Target) 10.1.1.2 2 H™E|0{ QIC}.
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)

< Host PCOj| tftp A{H{ AX]| e
1. Tftp rpm A X|

rinewboder@hybus:,/mnt,/cdrom,/HPM

[root@hybus RPM]#

[root@hybus RPMI#

[root@hybus RPMI# cd Amnt/cdroms/RPMS

[root@hybus RPMI# pwd

JSmnt s cdromsRPM

[root@hybus RPMI# 1s tftp—server—0.17-9.1386.rpm
tftp—server—0.17-9.1386. rpm

[root@hybus RPMI# rpm —1 tftp—server—0.17-9.1386.rpm
[root@hybus RPMI# rpm —ga | grep tftp
tftp—server-0.17-9

[root@hybus RPMIE B

(A0 HI[FEA]

= AL
2. A2AEHE +=74

IE newboder@hybus:fete/xinetd, d
C

default: off
# description: The tftp server serves files using the trivial file transfer \
# protocol. The tftp protocol is often used to boot diskless \
# workstations, dowmload configuration files to network—asare printers, \
# and to start the installation process for some operating systems.
service tftp

socket_type = dgram
protocol = udp
wait = ygs
user = root
server = Jusr/shinfin.tftpd
SEryer_args = -5 /tftphoot
disable = no
H
“fetc/winetd. d/tftp" 15L, 480C 1,

(0] [ a] (S Y]

3. Xinetd restart
/etc/rc.d/init.d/xinetd restart




BHEZEO A Usb X£7|3}

usbc & O 2 Host PCOj| E2}0|H 2l
Autoboot aborted
Type "help" to get a list of conmands
blohk:
bl ok
blob> ushc
reset on bus
=+=++ Plug-in USBE cable & config ushdnet now s+s+«=+
ushct!: Besume. ..
ushct!|! zombie suspended --»> [resume] --» zormbie, Device in powered
ushct!: Reset. ..
ushct!: Besume. ..
ushct!: zomhie --» [resume] --» zomhie. Device in powered state,
ushct!: Beset. ..
ushepld: setup begin: zero-length CUTY
ushct ! Beset. ..
ushepld: setup begin: zero-length CUTY
ushepl: setup begin: zero-length CUTY
ushepld: setup begin: zero-length CUTY
ushct!: Configuration Changed. ..
ushct ! zarmhie --» [reset] --» default., Device in default state.
ushct | default --» [configure]l --»> configured. Device
exit check_usb_connection:l
blohk:
CTRL-4& 2 far help [115200 8N | WNCR | Minicom 2.00.0 |

Al
ol

state,

in configured state.

Offline

YTI02 |

Powertfil leader of Embedded System
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% O|0|X| [t 2E

blokx

blok:

bl ok

blob: tftp zlmage

TFTRPing zlmage

= SH SRR O

received 288 blocks (131484 hytes)

ru_size=0x2019c

tftp_cmd: file 'zlmege' |loaded wia tftp to address 0x80300000.

bl ok

blokbx

blokbx

bl ok
CTAL-& £ for help [115200 8N1 | NOR | Minicom 2.00.0 | ¥TI10Z |

714 O|0|X| CIRZE blob> tftp zlmage
744 0|0|X| Z2l¢| 2tO|E blob> nandwrite -k

E O|O0|X| CtREE blob> tftp root.img

E 0|0|X| 24| 2t0|E blob> nandwrite -r

Offline

Powertfil leader of Embedded System
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*toolchain/arm-linux-4.1.1.tgz

% ItY-S /usr/local/of &3 sliA|

o dEA Anofe d2= 1™ 2 Jusr/local/arm-linux-4.1.10{ A X|SHC}.

st ~]1# 1= fusr/] 1farmm=Tinuz—4.1.1/bin/
arm—ivnmzt-T1inux—gnueabi-addr2line arm—iwmmxt-11nuxz—gnueabi-—insight
arm—iwmmxt-11nux-gnueabi-ar arm—iwmmxt—T11inux—gnueabi-1d
arm—ivmmxt-11nux-gnueabi-as arm—1iwmmxt-11nux-gnueabi-nm
arm—iwnmzt-11nux—gnueabi-c++ arm—iwnmzt-T11inuz—gnueabi-objcopy
arm—ivwnmzt-11nux—gnueabi-c+Filt arm—1wmmzt—T11 nuz—gnueabi-obj dump
arm—ivmmxt—11nux—-gnueabi-cpp arm—1iwmnmxt-11nux-gnueabi-ranlib
arm—ivmmxt-11nux-gnueabi—g+— arm—iwnmxt-11nux-gnueabi-readel £
arm—ivwnmzt-11inux—gnueabi-gcc arm—iwnmzt-Tinux—gnueabi-size
arm—ivwnmzt-Tinux—gnueabi—-gce—4.1.1  arm—iwnnxt-11nux-gnueabi-strings
arm—iwmmxt-11nux-gnueabi-gccbug arm—iwmmxt—T1inux—gnueabi-strip
arm—ivmmxt-11nux-gnueabi-gcoy arm-1inux-addr2line
[root@localhost ~1# I

F [2hE] (R A

Powerfill leader of Embedded System (c) 2013 HYBUS CO., LTD.

arm-Tinux-ar
arm-1linux-as
arm-11inux-c+H
arm-linux—cHfilt
arm-11inux—cpp
arm=11inux—g+
arm-1inux-gcc
arm-linux—gce—4.1.1
arm-11inux—gcchug
arm-1inux—gcov
arm-Tinux-1d

- o)x||

arm-11nux-nm
arm—11nux-objcopy
arm—11nux—obj dump
arm-Tlinux-ranlib
arm-11nux-readel £
arm-linux-size
arm-1inux-strings
arm-linux-strip



29
3.

1. make xhyper320mini_defconfig

make oldconfig
make zlmage

B root@localhost /home2/newboder/X-Hyper320MINI/Kernel/linuz-2.6. 1 A-minirobot

14—minirobot]#
! ) 3 14—rinirobotl# 15
COPYING arch include

CREDITS Hakefile crypto  init
Documentation READHE drivers 1ipc

Kbuild REPORTIMG-BUGS fs kernel
[root@localhost Tinux—2.6.14—minirobot]# mak

scripts
security
sound
usr
nini_defconfig I

Ziorelo| =2 %|™H arch/arm/boot/zimage”Z| A M = C}.

Powerful leader of Embedded System  (©) 2013 HYBUS CO., LTD.



o2 _?_E
G E'—O
#*
H

| AlAE-II o||:||x| A M O

AH A
O o

B ruut@lucalhust /humeZ/newhuder/FlIesystem

[root@localhost Filesystem]#
[root@localhost Filesystem]#
[root@localhost Filesystem]#
[root@localhost Filesystem]#
[root@localhost Filesystem]#
[root@localhost Filesystem]#
[root@localhost Filesystem]#
[root@localhost Filesystem]#
[root@localhost Filesysteml$ 1s
nkyaffs2inage rootfs_gtk

ot A|AHI2 yaffs2E
= O O '—

./mkyaffs2image [C|2 E2| &F] [0|0|X|Tt 0| ]

1 ote{ 1l U CIEE2| Ljo| L§&F0| YAFFS2 O|O|X| = 4

[root@localhost Filesystem]#]. /mkyaffs2image rootfs_gtks gtk.img

mkyaffs21'mage: 1'mage bu'i]d'illg L0010 0 B
Processing directory rootfs_gtk/ into image file gtk.img
Object 257, rootfs_gtk//media is a directory

Object 258, rootfs_gtk//media/floppy is a directory
Object 259, rootfs_gtk//mediascdrom 15 a directory

(H 0125 [FEY

UurTL AUy L Lajury

AHE

mkyaffs2 S EIZ|E|E 0| &

B root@localhost: /home2/newboder/Filesystem

Object
Object
Object
Object
Object
Object
Object
Object
Object
Object

2386,
2387,
2388,
2389,
2390,
2391,
2392,
2393,
2354,
2393,

rootfs_gtk//binfgzip 15 a symlink to "busybox"

rootfs_gtk/ binfuuidgen is a file, 3 data chunks written
rootfs_gtk//binfusleep is a symlink to "busybox”
rootfs_gtk//binfbash is a file, 393 data chunks written
rootfs_gtk//binfhostname is a symlink to "busvbox”
rootfs_gtk//binfchgrp 15 a symlink to "busybox”
rootfs_gtks/binfiwconfig is a file, 19 data chunks written
rootfs_gtk//binfdf is a symlink to "busybox”
rootfs_gtk//binfrpm is a swmlink to "busvbox”
rootfs_gtk//binftar is a swmlink to "busvbox”

Operation complete.

2139 objects in 223 directories
A6E2T NAND pages
[root@localhost Filesysteml# 1s

gtk.img nkyaffs2image

rootfs_gtk

[root@localhost Filesystem] # I
(o2 [T
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Clefol

UART
Audio
USB Host
USB Slave
wireless
ADC1
ADC2

TFT LCD
CMOS CAMERA

C|H 4, Bluetooth, 2& K|, 2%t 2
/=S

USB 22| S AtE

DA E PC2t usb2ethernet E Al
2MU SASE

3Axis 7t MM
EX - (Vs ¥ 2EE)
AHSAE - (M, 2, 5HxX2)

320w x 240h (touch not support)
Preview, capture
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e e

sSystem

% Internal serial2 FFUART, STUART, BTUART
STUART : ttySO, BTUART : ttyS1, FFUART : ttyS2

% X-Hyper320MINI 2 S0 A= STUARTZ C|H{Z A|2|LZ AFR
% BTUARTE 2E2EA EA ZEZ AIR
% FFUARTE 28 F0|ROZ Al

port name Device file

PXA320 STUART /dev/ttyS0 Debug - baudrate 115200
PXA320 BTUART /dev/ttyS1 BlueTooth

PXA320 FFUART /dev/ttyS2 ROBOT Control — FFUART (TTL)
TL16C2550 PORT1 | /dev/ttyS3 extern port — EXUART1 (TTL)
TL16C2550 PORT2 | /dev/ttyS4 extern port - EXUART2 (TTL)

Powerful leader of Embedded System  (c) 2013 HYBUS CO., LTD.



% X-Hyper320MINI 2E = AC97 Codec 7|HIo| WM9712LS
Audio & X|2 ArE35tLC}.

< EZ}0|H = ALSAE AtE35tC}.
ALSAO| Z+3t O XIN|SH RfB =
ALSA CEJO[{Z AFR S| =0 =M ALSA 2H0| 2 2{2|0| APIZ
AHRBE 4 QILt.

B Tera Term - COM1 VT M=
File Edit

Setup Control  Window  Help

rnid=2, i face=MIXER, name="Master Plavback Yolume’
» twpe=INTEGER, access=rw------ values=?.min=0, max=31,step=0
towvalues=31,31
[rootBWENDERS root]d amixer czet numid=18 31
numid=16, iface=MIXER, name="FCH Playback Yolume’
» twpe=INTEGER, access=rw------ values=2,.min=0, max=31, step=(
powalues=31.311
[rnuthENDEHE runt]n |

48000 Hz, Stereo

000 Hz, St

Ol M =tolgh =~ UALE.

Of = 2| O[30 A

' i id= i A
[rootBWENDERS root]l amixer cset numid=2 31 Audio = ZE; (ql

Powerful leader of Embedded System  (©) 2013 HYBUS CO., LTD.
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% USB Host 1.12 PXA3209| L& HEEZE A2 olL}.
<% USB Host=2 A% 4= 9l = AHX|E5L Storage, Wireless,
Serial Converter=O|LC}.

cI:T% Tera Term - COM3 VT

File Edit Setup Contro

scsil @ SCSI emulation for USE Mass Storage devices
usb-storage: device found at 2

usb-storage: waiting for device to settle before scanning
Yendor: LG Model: XTICK Rev: 2.00

Type:  Direct-Access ANST SCSI revision: 02
device sda: 247040 §12-byte hdwr sectors (126 HB) USB | E 2| At O
: Write Protect is off
. Mode Sense: 03 00 00 00
: assuming drive cache: write through
device sda: 247040 512-byte hdwr sectors (126 MB)
: Write Protect is off
: Mode Sense: 03 00 00 00
: assuming drive cache: write through
sda: sdal
Attached scsi removable disk sda at scsi0, channel 0, id 0, lun D
lusb-storage: device scan complete
[root®WENDERS root]# mount /dev/sdal /mnt/data/
[rootBWENDERS root]ff df
Filesystem 1k-blocks Used Available Used Mounted on
| /dev/mtdblock? 112000 43772 62228 44% /
Jdev/sdal 122457 119597 2860 98% /mnt/data
[root BWENDERS rootlf

Powertfil leader of Embedded System
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< PXA3202°| LI & HAEEE AFECHC. ,
% X-Hyper320MINI2| USB Client 1.1 2 USB to Ethernet@! Gadge
Ethernet & X| 2 AtESIEE F ML 0] QL.

USB 2 ethernet ping H|AE 0

L UL U A U R I N DR N B B
—_—— e
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% M2 C|HO| AL ethO 0|2

Wireless Extension APl £ X|&/StLC}.
IEEE 802.11b/gX| &l
% DHE4 (AD-HOPR Managed) 280 2 Ct¥3t 880 7H53iC

B Tera Term - COMI YT =R Bl = COMI:115200baud - Tera Term YT
File Edit Zetup Control  Window Help File Edit Setup Control Window Help
[ oot BYENDERS rpedia]n iwconf!g -~ =
la no wireless extensions. [ voot GHENDERS voot 1# iulist eth( scanning B
uzhl no wireless extensionz pethl Scan conpleted :
; Cell 01 - ﬂddresi: US::ID:?S:[]I;:CS:BE

ethl  WRVL-GSPIGGEE  ESSID: “hybus” ESS10: “shuper32lun2

Mode:dd-Hoo Frequency:?.437 GHz Cell: 02:2C:10:D1:50:00 Hode:Hanaged

Bit Rate:1 Mb/s  Tx-Fower=15 dBn Frequency:2.432 GHz (Channel S) )

Retry limitz8 RTS thr=2347 B Frazment thr=2345 B Quality:0/10 Signal level=-71 dBn Moise level=-96 dBn

Encryption kevioff Encrupt ion key:off

Power Manazement :of f Bit Rates:54 Hb/s

Link Quality:0/10 Sigral level:-34 dBm MNoise level:-84 dBm

Rx inwalid nwid:0 Rx invalid crypti0 Rx invalid fraz:47412 [ voot GHENDERS root 14

Tx excessive retries:0 Invalid misc:il Miszed beacon:0 =
[root BWENDERS mediall E =

v

iwconfig A ™
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: Embedded
\LE,‘QF?{"KEW\ R =

m
o

“+ Bluetooth 1.2 Specification Compliant
< Application
» Stereo Headphones
= Automotive Hands-Free Kits
= Echo Cancellation
= High Performance Telephony Headsets
= A/V Profile Support
= Cellular Handsets

& Tera Term - COM3 ¥T

AT Command 0|

Powerful leader of Embedded System  (©) 2013 HYBUS CO., LTD.
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< Application
= 2 &2 - Motion Sensing
= 4 & - Motion Sensing, Event Recorder
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% LMS250GF04-001
* Trans missive with Micro Reflective type and
back-light with 3 LEDs.
= TN mode (Normally White).
= Wide Viewing Angle.
= Stripe Pixel structure.
= 18bit RGB parallel Interface + Serial Peripheral Interface (SPI)
= Gate Driver IC embeded on Panel
* Low Power consumption.
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% Robot_uart= FFUART ( /dev/ttyS2 ) & AIE
» HAHAACE0O| “17(dec) == EHE|EE|7|” O|E}E=I
ttyS20f 17E writestH 222 HE| 27| S2S
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