EEEES KM9260 DEVELOPMENT BOARD USERS MANUAL REV1.0

GIOI THIEU:

KM9260 14 board nhiing trén nén vi diéu khién ARM9.
Board co kich thuQc nho gon va c6 tinh nang manh ,
su dung dong vi diéu khién AT91SAM9 cua ATMEL

cho phép hé théng chay vai cac hé diéu hanh nhung
Linux, WinCE va pC/OS-II RTOS. Hodc c6 thé chay

chuong trinh tmg dung standalone nhu cac hé théng eI p——

vi diéu khién thong thudng.

TINH NANG:

- MCU AT91SAM9260, 16/32 bit ARM926EJ-S 180Mhz.

- Connector theo chuin JTAG 20 pin cho phép lap trinh,

debug hé thong.
- 32MB SDRAM.
- 256MB NAND FLASH.
- 512kB SPI serial dataflash.

- Ethernet 10/100 base RJ45 connector.

- USB host, device connector.
- RS232 connector.

- Micro SD card slot.

- Nat nhan, LED hién thi.

- Connector mo rong.

- Ngudn cung cép 5V DC.

PHAN MEM:
- AT91BootStrap-1.1.3 (binary).
- u-boot-1.3.4 (binary).

- kernel-2.6.27 va patch file.
- Angstrom, Debian rootfs.

PHU KIEN KEM THEO:

- Nguén 5V DC.

- Cable USB miniB.

- Cable RS232 BD9 connector.

- 512MB MicroSD card (option).

- ZyDas USB-Wifi adapter (option).

- bia DVD.

Linux
WinCE

nC/OS-II

KM9260
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Céc thanh phan trén board bao gom:

1 J3 USB Host Connector (Type A)

2 J7 USB Device Connector (Type Mini B)

3 U2 MT48LC16M16A2, SDRAM 256Mb (32MB) 133Mhz
4 J17 SCI Interface (12S) Extension Connector

5 J10 BD9 Male Connector (DBU, RS232)

6 U8 K9F2G08UOM, NAND Flash (256MB)

7 J5 JTAG ICE Interface

8 U9 Serial dataflash (512kB)

9 Ul AT91SAM9260, 16/32 bit ARM926EJ-S 180Mhz
10 J12 5VDC Power Connector

11 U5 DMO9161EA, Ethernet 10/100 Full-Duplex

12 RJ1 Integrated Transformer Ethernet Connector (RJ45)
13 S1, S2, S3, S4 | Wake Up, Reset, User Button 1, User Button 2

14 U10 MicroSD Card Socket

15 Ull 12C EEPROM

16 J12 Power Switch

17 J16 Uart, TWI, ADC Extension Connector

18 J14 SPI Extension Connector
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EEEES KM9260 DEVELOPMENT BOARD USERS MANUAL REV1.0

TINH NANG CPU:

* 180 MHz ARM926EJ-S™ ARM® Thumb® Processor.
— 8 KBytes Data Cache, 8 KBytes Instruction Cache, MMU.

* Memories
— 32-bit External Bus Interface supporting 4-bank SDRAM/LPSDR, Static Memories,
CompactFlash, SLC NAND Flash with ECC.
— Two 4-kbyte internal SRAM, single-cycle access at system speed.
— One 32-kbyte internal ROM, embedding bootstrap routine.

* Peripherals
—ITU-R BT. 601/656 Image Sensor Interface.
— USB Device and USB Host with dedicated On-Chip Transceiver.
—10/100 Mbps Ethernet MAC Controller.
— One High Speed Memory Card Host.
— Two Master/Slave Serial Peripheral Interfaces.
— Two Three-channel 32-bit Timer/Counters.
— One Synchronous Serial Controller.
— One Two-wire Interface.
— Four USARTS.
— Two UARTs.
— 4-channel 10-bit ADC.

* System
— 90 MHz six 32-bit layer AHB Bus Matrix.
— 22 Peripheral DMA Channels.
— Boot from NAND Flash, SDCard, DataFlash® or serial DataFlash.
— Reset Controller with On-Chip Power-on Reset.
— Selectable 32,768 Hz Low-Power and 3-20 MHz Main Oscillator.
— Internal Low-Power 32 kHz RC Oscillator.
— One PLL for the system and one PLL optimized for USB.
— Two Programmable External Clock Signals.
— Advanced Interrupt Controller and Debug Unit.
— Periodic Interval Timer, Watchdog Timer and Real Time Timer.

- 1/0
— Three 32-bit Parallel Input/Output Controllers.
— 96 Programmable I/O Lines Multiplexed with up to Two Peripheral 1/Os.

» Package
—217-ball BGA, 0.8 mm pitch.
—208-pin QFP, 0.5 mm pitch.
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B6 nh¢ chinh st dung SDRAM bus 133Mhz, SDRAMC dugc cau hinh v6i bus data 16
bit. Bang sau trinh bay thong s6 memory map cia SDRAM trong h¢ thong.

Part number MT48LC16M16A2 TC75
Chip select NCSI

Base address 0x20000000

Size 0x2000000 (32MB)
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Board str dung chip nh¢ serial dataflash két ndi qua duong SPIO (slot CS1).
AT91Bootstrap, cac bién méi truong (U-Boot’s Environment Variables), U-Boot dugc
luu trir trong serial dataflash. Cac phan vung chira cac bootloader dugc thé hién boi bang
sau:

Part number AT45DB041D-SU
Chip select NCS2
Logical address 0xD0000000
Offset Area Description
0x00000000 0 Bootstrap
0x00004200 1 Environment
0x00008400 2 U-Boot
Size 0x80000 (512kB)
* NAND Flash
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NAND Flash (256MB) diing dé chtra nhan Linux va root file system. 3MB ving nhé dau
tiép danh cho viéc phlﬁ:a kernel Linux, phan vung con lai chtra root file system cua hé
thong, bang sau thé hién thong s6 memory map cia NAND Flash.

Part number K9F2G08UOM
Chip select NCS3
Base address 0x40000000
Offset Partition Description
0x00000000 0 Kernel
0x00300000 1 Rootfs (JFFS2)
Size 0x10000000 (256MB)
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LBCTRICAL TLACTROMCS INGMETNING SOLUTIONS

e MicroSD Connector:

Do ¢6 hd trg microSD, ¢6 thé thay thé vai trd ciia NAND Flash cho viéc luu trit kernel
Linux va rootfs. Phan ving dau tién (first partition) dwoc format theo dinh dang FAT,
phan vung tht 2 duoc dinh dang theo ext2 hodc ext3 dung dé chua rootfs. Dé load kernel
Linux tir MicroSD vao SDRAM doi hoéi U-Boot phai hd trg mmc sub system command
set. MicroSD thuong duoc dung dé boot Linux ¢ roofs dung luong 16n, vi du nhu
Debian distribution.

CONNECTOR:

¢ USB Host Connector:

USB host full speed, tuong tw MicroSD, h¢ théng co thé boot Linux thong qua o di fa di
dong USB. Ngoai ra ta c6 thé nang cap chirc ning sound cho KM9260 bang cach gan
thém thiét bi HID sound adapter.
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LBCTRICAL TLACTROMCS INGMETNING SOLUTIONS

¢ USB Device Connector:

Vi USB device connector, ta ¢ thé bién board nhung thanh cac thiét bi USB, vi du nhu
16p HID (keyboard & mouse), 16p CDC (serial communication), 16p mang RDN hoac 16p
mass storage... Tat ca cac thiét bi nay ndm trong phan 16p USB gadget trong source
driver cta Linux. Ngoai ra MCU AT91SAM9260 cho phép ta truy xuat dén tat ca cac
ving nhé trong hé théng théng qua chuong trinh tmg dung trén may tinh SAMBA, khi d6
day cable USB nay dugc dung dén.

* Serial DBGU (BD9 MALE):

AT91SAM9260 c6 tich hop cong RS232 hd trg cho kénh debug, debug communication
chanel. KM9260 dung DBGU nay cho viéc hién thi, xuat nhap véi console chinh cua
Linux.

e Ethernet Connector:

v2c/60
VZOLLL6YH
unyuep
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ATI1SAM9260 co tich hop MAC (base 10/100 full-duplex) controller, két hop véi chip
Fast Ethernet PHY DM9161AEP mang lai cho h¢ thong tinh ning manh mé& vé cac mg
dung mang. KM9260 c6 thé sir dung nhu hé thong webserver nhiing, st dung trong hé
thong thu thap do luong, diéu khién tir xa. ..

* SSC Externtion Connector (J17) :

Pin No.  Signal Name = MCU Pin No. No. Signal Name  MCU Pin No.
1 GND - 2 5V -
3 GND - 4 3V3 -
5 TKO 23 (PB16) 6 TFO 26 (PB17)
7 TDO 27 (PB18) 8 RDO 28 (PB19)
9 RKO 163 (PB20) 10 RFO0 164 (PB21)

Connector cho phép ta c6 thé mé rong két ndi véi cac thiét bi 12S audio codec, truyén
nhén dir liéu 32bit stream (High-speed Continuous Data Stream)...

* SPI Externtion Connector (J14) :

—

O |2 || ||
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KM9260 DEVELOPMENT BOARD USERS MANUAL REV1.0

Pin No. Signal Name  MCU Pin No. PinNo. Signal Name  MCU Pin No.
1 GND - 2 3V3 -
3 SPI1 _MISO 9 (PBO) 4 SPI1 MOSI 10 (PB1)
5 SPI1 SPCK 11 (PB2) 6 SPI1 NPCSO 12 (PB3)
7 SPI1 NPCSI1 67 (PC5) 8 SPI1 NPCS2 62 (PC4)
9 GPIO 63 (PC6) 10 GPIO 64 (PC7)

Connector m¢ rong cho SPII, bao gom 3 duong chip select twong ng cho 3 slot CSO0,
CS1, CS2. Mot sb thiét bi (giao tiép theo chuan SPI) yéu cau tin hi¢u reset, ngd ngit

ngoai IRQ vi vy, Pin 9 va Pin 10 duoc dua ra nham dap tng nhu cau doé.

* UART, ADC, TWI Externtion Connector (J16) :

1

O |2 || | w

Pin No.  Signal Name = MCU Pin No. PinNo. Signal Name  MCU Pin No.
1 5V - 2 3V3 -
3 AVDD - 4 GND -
5 AGND - 6 VREFP -
7 ADO 158 (PCO) 8 AD1 159 (PC1)
9 IRQ1 127 (PC15) 10 UART TXDO 15 (PB4)
11 UART RXDO 16 (PBS) 12 UART TXDI 17 (PB6)
13 UART RXDI1 18 (PB7) 14 UART TXD2 19 (PBS)
15 UART RXD2 20 (PB9) 16 UART TXD3 161 (PB10)
17 UART RXD3 | 162 (PBI1) 18 TWD 208 (PA23)
19 TWCK 1 (PA24) 20 GPIO 23 (PB16)
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Connector mo rong cho cac cong giao tiép serial bao gdm UART, TWI, bd chuyén d6i
ADC, GPIO, ngat ngoai IRQI.

* JTAG ICE Interface (J5) :

Signal Name  MCU Pin No. PinNo. Signal Name = MCU Pin No.
1 3V3 - 2 3V3 -
3 NTRST 35 4 GND -
5 TDI 30 6 GND -
7 TMS 31 8 GND -
9 TCK 34 10 GND -
11 RTCK 37 12 GND -
13 TDO 29 14 GND -
15 NRST 36 16 GND -
17 NC - 18 GND -
19 NC - 20 GND -

Cong J TAG ICE theo chuén 20 pin cho phép nap chuong trinh va debug hé thong, hinh
sau la so do két no1 connector JTAG.

http://www.eees.com.vn
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NUT NHAN:

* Reset (S2) :

Reset hé théng, tich cuc mirc thép.

* Wake up (S1) :

Nt ¢6 tac dung danh thirc hé thong tir trang thai power down.

e User Button 1 (S3) :

User button, két n6i véi PC15 (pin 127) cia AT91SAM9260 MCU.
Action Logic Ouput

An 0

Nha 1
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* User Button 2 (S4) :

User button, két néi véi PC8 (pin 61) cia AT91SAM9260 MCU.
Action Logic Ouput

An 0

Nha 1

LED HIEN THI:

« LED hién thi trang thai ciia hé thong :

Name Function Status Description
LEDI Shutdown on Trang thai power down
off Normal operation
on Bat nguon
LED2 Power off Tat ngudn
on Ethernet PHY full-duplex
Do Duplex off Ethernet PHY half-duplex
e User LED :

Name MCU Pin
D4 PA6 (Pin 185)

Tich cuc mirc thap:
- PA6low: D4 on
- PAG6 high: D4 off

http://www.eees.com.vn Copyright 2009@ EEES CO, LTD.
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JUMPER:

* Chip Select Enable Jumpers :

Name Function Default Position
J13 Serial dataflash CS enable Closed
J15 NAND Flash CS enable Closed

Chip select enable jumpers dugc thiét ké hd trg cho viée khoi phuc boot loader sau khi
nguoi dung ghi chuong trinh khong phu hop vao vung Bootstrap hoac U-Boot cia hé¢
thdng. Céc thao tac phuc hoi boot loader dugc trinh bay trong tai liéu

”KM9260 Technical References.pdf”.

Vi tri ctia J13 duoc biéu thi & hinh sau:

* System Configuration Jumpers :

Name Function Position Description Default
1-2 Use internal RC
J1 OSCSEL level select 3 Use 32.768kHz 2-3
1-2 Lithium battery

2-3 1V8 (main power)

12 VDDBU power source select 1-2

* JTAG Associated Jumpers : .
Xem so d6 mach JTAG ICE }nterface O phan muyc trén.
Vi tri ciia cac Jumper dugc bi€u thi ¢ hinh sau:

I8

J6

J13

J9

12
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PHAN MEM:

Phin mém di kém theo board bao gdm bootloader (U-Boot) va hé diéu hanh nhiing
Linux.

Cic g6i di kém theo dia CD bao gom:

1> AT91Bootstrap (Binary).
2> U-Boot-1.3.4 (Binary).
3> linux-2.6.27.tar.bz2 + patch file.
4> Rootfs:
+ Angstrom-console-image-demo-glibc.rootfs.jffs2 (Dung véi NAND Flash).
+ Buildroot: genericfs.arm_nofpu.jffs2 (Dung véi NAND Flash).
+ Debian Leny: Debian km9260 rootfs.tar.bz2 (Dung v&i MicroSD, USB flash
disk).

Cic tool di kém bao gdm:

1> Install AT91-ISP v1.13.exe (File cai dait SAMBA trén WinXP).
2> arm-2007q3.tar.bz2. (Cross compiler).

3> tftpd32.rar (WinXP)

4> putty.exe (WinXP)

5> winscp418.exe (WinXP).

BAT DAU VOI KM9260 EMBEDDED LINUX:

Board xuat xuong duoc cai sin AT91Bootstrap, U-Boot-1.3.4 trong SPI serial
dataflash. Kernel-2.6.27 va Angstrom JFFS2 rootfs dugc cai san vao NAND flash.
Khi cap nguon, méc dinh board s€ boot hé¢ thong Angstrom Linux tir NAND Flash.

Chuén bi:

1> Két ndi day cable LAN (RJ45).

2> Két ndi day cable RS232 tir board vao may tinh.

3> Chay chuong trinh putty.exe.

4> Check vao nut radio “Serial”.

5> Chon cong COM ¢ muc “Serial line”.

6> Chon baud rate 12 115200 trong muc “Speed”.

7> An nit “ Open”.

8> Bat nut power on va 4n nut reset dé khoi dong hé thong.

http://www.eees.com.vn Copyright 2009@ EEES CO, LTD.
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Z€ PuTTY Configuration

Cateqany:

=I- Sezsion B azic options for pour PuT T session
L.':'ggmg Specify the destination you want to connect to

=I- Terminal Srial i S reed
Keyboard enal line pee
Bell COr1 115200
Features Connection ype:

= window {JRaw (O Telmet (O Rlogin () 55H (5 Senial
A

ppea.rance Load. zave or delete a stored zeszion
Behaviour
Translation Saved Seszions
Selection COr1
Colours :
Default Settings -~

= Connection 2051
Data
o S
Rilogin WinSCP temporary session il

+- 55H
S Cloze window on exit;
O alway: (O Mever (%) Only on clean exit
(o I o=

Hinh: Putty.exe

AUTOBOOT VOI ANGSTROM JFFS2 ROOTEFS:

Sau khi 4n nat “Open”, putty console s& hién thi 1én man hinh véi ddu nhic cia U-Boot.
Trong khoang thoi gian dém 3s, néu ta khong tac dong phim nhap vao console thi hé
thdng boot theo kiéu mic dinh autoboot (duoc thiét 1ap sin trén bién méi trudng
“bootcmd”). Board xuat xudng dugc thiét 1ap autoboot voi Angstrom JFFS2 rootfs.
Kernel (ulmage) dugc chira trong partition 0 va rootfs dugc chira trong partition 1 cua
NAND Flash (Xem muc memory map ciia NAND Flash & phan trén). Bién méi truong
“bootcmd” duogc set boi gia tri sau:

U-Boot> setenv bootcmd ‘nand read 0x20000000 0x0 0x200000; bootm 0x20000000°

U-Boot> setenv bootargs root=/dev/mtdblock] rw rootfstype=jffs2
U-Boot> save

http://www.eees.com.vn Copyright 2009@ EEES CO, LTD.
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£ COM1 - PuTTY

Load u-hoot...

T-EBoot 1.3.4 (oot 11 2009 - 04:25:10)

DRLM: WE
WATID :

Bootstrap
Environment
T=-Boot
Eernel

F3

: link up, ula ¥ [lpa: 0Ox45el)
Hit any key to stop

Hinh : U-Boot console

Cic bwéc thiét 1ap ban ddu cho U-Boot:

U-Boot> setenv ipaddr 192.168.1.35
U-Boot> setenv serverip 192.168.1.34

U-Boot> setenv ethaddr 00:11:22:33:44:55
U-Boot> setenv netmask 255.255.255.0
U-Boot> save

DPé nap kernel ulmage vio partion 0 ciia NAND Flash ta 1am theo cic bude sau:

1> Chay “tftpd32.exe” trén winXP, vdi thu muc share c6 chira ulmage.
2> Trudc tién ta x0a vung partition 0 va download ulmage tir may tinh vao SDRAM
(thong qua mang LAN két noi voi tftpd server)

U-Boot> nand erase 0 0x200000
U-Boot> tftp 0x20000000 ulmage

3> Chép ulmage tir SDRAM vao NAND Flash.

U-Boot> nand write 0x20000000 0x0 0x200000

http://www.eees.com.vn Copyright 2009@ EEES CO, LTD.
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ulmage c6 thé load tir NAND vao SDRAM thong qua 1énh sau:

U-Boot> nand read 0x20000000 0x0 0x200000

Dé nap JEFS2 rootfs vao partion 1 ciia NAND Flash ta 1am theo cic buwée sau:

1> Chay “tftpd32.exe” trén winXP, vdi thu muc share c6 chira JFFS2 rootfs
2> Trudc ti€n ta x6a vung partition 1 va download JFFS2 rootfs tir may tinh vao
SDRAM (thong qua mang LAN két ndi voi tftpd server).

U-Boot> nand erase 0x300000 0x18E0000

U-Boot> tftp 0x20000000 Angstrom-console-image-demo-glibe.rootfs.jffs2

3> Chép JFFS2 rootfs ttr SDRAM vao NAND Flash.
' U-Boot> nand write.jffs2 0x20000000 0x400000 0x18E0000 ]

£ COM1 - PuTTY
nfiguration file
dibus.
Atarting svslogd/klogd: done

SJtarting thttpdehdir: No such file or directory

* Ztarting Avahi wDN3/DNI-3D Daemon: avahi-dasmon

Hinh: Boot Angstrom dung JFFS2 rootfs trén NAND Flash.

Ghi chi: Dang nhép account : username = root, password = km9260

http://www.eees.com.vn Copyright 2009@ EEES CO, LTD.
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SU DUNG DEBIAN LENY ROOTFS:

Debian rootfs 1 méi truong phat trién Linux hoan hao cho km9260. Pugc hd tro tot vé sb
lwong cac goi phan mém phong phi, c6 thé dé dang cai dit thong qua cong cu “apt-get”.
Tuy nhién, Debian rootfs c¢6 kich thudc kha 16n (Trén 1GB), vi thé, Debian chi thich hop
véi céc thiét bi luu trit nhu SD card, USB Flash Disk. Dbi véi km9260, Debian c6 thé
boot tir microSD card, khi d6, tham sd bootargs cua U-Boot dugc stra ddi nhu sau:

U-Boot> setenv bootargs console=ttyS0,115200 root=/dev/mmcblkOp1 rootdelay=5

U-Boot> save

Ghi chu:

14
A e

Thong s6 “root=/dev/mtdblock1” co thé thay ddi tiy thudc vao sb partition di chia trén
card microSD.

Sau khi dinh nghia cac thong sb can thiét, ta c6 thé tién hanh boot Debian voi
Username: root
Password: km9260

EBEX

fMelocome to Debian Linux distribution b

___iTH)

For further information, check out:

daemons: rmbd smbd.

Tl CAnServ.

La=st login: 23un oct 25 15:25:44 UTC 2009 on tty30

Hinh: Debian Linux dung microSD
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BIEN DICH KERNEL:

Phén nay trinh bay cac budc can thiét cho viéc build kernel linux cho km9260.

Chuén bi toolchain (cross compiler):

$ tar —jxvf arm-2007q3.tar.bz2

Trude khi st dung cross compiler, ta phai them vao bién dudng din hé thong PATH.
Gia sir thu muc bin cuia cross compiler nim trong dudng dan:
“/home/km9260-project/tool/ arm-2007q3/bin”. Ta thyc hién add dudng dan ndy vao thu
muc PATH béng Iénh sau:

Giai nén va patch source kernel:

Trong thu muc root tao thu muc km9260-project va chép source linux-2.6.27.tar.bz2 va
patch file “linux-2.6.27-km9260-11102009.diff” vao thu muc nay.

$ tar —jxvf kernel-2.6.27 tar.bz2

$ cd linux-2.6.27
$ cat ../ linux-2.6.27-km9260-11102009.diff | patch —p1

Config va build kernel:

Sau khi patch ta c6 thé tién hanh cu hinh va build kernel.

$ cd linux-2.6.27
$ make ARCH=arm CROSS COMPILE=arm-none-linux-gnueabi- km9260_ defconfig
$ make ARCH=arm CROSS COMPILE=arm-none-linux-gnueabi- ulmage

Kernel menuconfig:

C6 thé cau hinh kernel theo danh sach cac muc chon thong qua cach sau day:

$ cd linux-2.6.27

$ make ARCH=arm CROSS COMPILE=arm-none-linux-gnueabi- menuconfig

Load kernel va boot Linux:

Sau khi bién dich kernel, ta c6 dugc file ulmage (trong thu muc arch/arm/boot cua source
kernel), dé boot Linux, ta load ulmage vaio SDRAM thong qua dudong LAN. Trude tién
chép ulmage vao thu muc /tftpboot ciia may PC Linux (dung tftp server), hodc chép vao
thu muc share cua tftpd32.exe trén winXP, thuc hién chép ulmage vao SDRAM tai dia
chi 0x20000000 va boot hé théng:
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$ tftp 0x20000000 ulmage
$ bootm 0x20000000
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