OTtnapo4Hasa nnata SK-iMX53

NHCTpYKLUMA nonb3oBaTenA

r.xesck 2013r.



SK-iMX53:
FreeScale iMX536 (ARM Cortex-A8 1000MTwu)
DDR3 512M6anT (128Mx32)
SLC NAND Flash 256M6ait
Ethernet 100/10M
Audio CODEC Bxoa/Bbixoa,
Audio SPDIF Bbixop,
uSD pasbem
SATA pasbem
USB Host/Device
USB Host
RS232
CAN PHY
RTC (4acbl peanbHOro BpemeHu), aeprkatenb batapeun 1220
Pasbembl pacwimpeHun
Cuctema nNUTaHKUA

Obpauwaem BHUMaHMe!ll Mpeabiaywmnii Bapuant nnatbl (V2) copepskan DDR2
AMHaMMYeCcKyto namaTb obbemom 256MBaiT

BO3MOXHOCTb NPAMOro NOAKNAIOUYEHUA:

SK-TFT1024x768TP-Plug nnn aHanor — mogynb pacwmperns 8” LCD TFT naHenn ¢ CEHCOPHbIM
3KpaHOM

SK-TFT1024x768-Plug unn aHanor — mogynb pacwupexna 8” LCD TFT naHenun
SK-ATMO0700D4-Plug nan aHanor — mogynb pacwupenua 7” LCD TFT naHenu ¢ CeHCOPHbIM
3KpaHOM

SK-HDMI-Plug — nnaTa pacwupenma HDMI Bbixoaa

SK-SIMCOM-Plug — nnata pacwupeHumsa GSM/GPS/3G moaynei

KomnneKkr nocraBku: otnagodHaa nnata SK-iMX53, USB-A-USB-A kabenb, RS232 kabenb,
CCbl/IKa ANA CKaYMBAHUA HEOOXOAMMbIX MaTepPManoB
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1. O6wme XxapaKTepUCTUKHU

e Hanps)eHne nutaHus: 5-6B (LeHTpanbHaA Kuna pasbema), 6B makcumym B cneaytoLmx
Cnyyasx:
1) npu ncnonbsosaHmmn USB
2) npu coBmecTHOM ucnosb3oBaHnu SK-ATM0700D4-Plug nnu SK-TFT1024x768TP-Plug
3) npu nuTaHMM BHewHero SATA HDD oT pasbema naathbl

e [loTpebnsembln TOK nnatbl - Ao 1A, cnegyeT yumTbiBaTb noTpebneHne nogKaovaemomn
BHewWHel nepudepun.

e [abaputbl 138x64x20MMm

2. HasHauyeHue gxxamnepos
1-bI11 BbIBOA, NEPEMBIYEK U MEPEKNOYAIOLLMX NEPEMbIYEK MOMEYEH KBAAPATHON KOHTAKTHOM
NAoLLaAKOM.

e J1 nossondAeT BbIGUPaATb Kakol M3 curHanos (VS nam FIELD) byaeTt ncnonb3oBaH moay/iem
CSl B KauecTBe CUHXPOCUTHANA KafPOBOM Pa3BepPTKU

e ]2 pasbem gna noakntoveHua nutanma SATA HDD

e J3 wTbipeBom pasbem Ana nogkntodeHna amHmn CAN nHTepdeica

e J4 no3sonseT NOAKNIUNTL cornacyrowmii pesnctop K CAN amHum

e J5,J6 onpepgenatot GyHKUMIO pa3zbema X4, nonoxeHue 1-2 — BbIXOA, Ha HayWHWUKK, 2-3 —
MUKPOGDOHHbIM BXOA,

e J7 nossonset uckatoumtbe NAND Flash 13 cuctemsl, aktyanbHo ana 3arpyskm no USB

e J11 no3BonAaeT ynpasnAatb yposHem ID curHana gna USB-OTG

e J12 no3sondeT NoAKNOUYUTb NUTaHMe K USB pasbemy X15 MMHYS TPaH3UCTOpPHbIE KacKaAbl
ynpaBnaeHusA

e J13 no3BondeT NoAKNAUYNTb NTaHMe K USB pasbemy X16 MMHYS TPAH3UCTOPHbIE KacKaAbl
ynpaBieHus, cneayeT y4ecTb Aa/ibHenwee Haanyme B uenu J14

e J14 ynpasnaeTt noga4ven nuTatoLLLero Hanpsaskenua K X16, BHUMAHMUE!!! B pexknume paboTbl
nopta Kak Device (Hanpumep, npu USB 3arpyske) foMKeH O6biTb Pa3OMKHYT
Mo ymonyaHuio 3aMKHYTbl nepemblvku: J4, J5 1 J6 nonoxeHwne 1-2, J7

3. Hauano pabortbl

Mepen Hayanom paboTbl ybeanTech B NONOKEHUN AKAMMNEPOB (CM. BbIlLE), TaK Xe cneayeT
03HAKOMMTLCA CO BCEMWU MATepUanaMm UMeLMX cTaTyc «BaxHaa Tema» unm «Ob6basneHne»
Ha ¢opyme starterkit.ru B pasgene “OtnagoyHble nnatbl > SK-iMX53”

Moakntoumte RS232 kKabenb, naywmin B Komnaekte, kK COM nopty PC (nam USB-COM
npeobpasoBaTtento), HaCTPONTe TEPMWUHANbHYIO NpoOrpammy Ha ucnonb3dyemblit COM nopT c
napameTtpamu 115200 6e3 ynpasB/ieHNsA MOTOKOM.

MogkniounTte ceteBol (Ethernet) kabenb, HacTpolite IP agpec ceteBoi KapTbl PC B
AnanasoHe 192.168.0.XXX.

MNoakntounTe NUTaHMe, B TepMMHafIbHOﬁ nporpamme noABATCA aHa10TNYHbIE COO6LLI,eHMﬂZ

U-Boot 2009.08 (Nov 23 2011 - 19:11:25)

CPU: Freescale i.MX53 family 2.1V at 1000 MHz
mx53 plll: 1000MHz

mx53 pll2: 400MHz

mx53 pll3: 216MHz

mx53 pll4: 455MHz

ipg clock : 66666666HZ
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ipg per clock : 33333333Hz

uart clock : 66666666HZ
cspi clock : 54000000Hz
ahb clock : 133333333Hz
axil_a clock : 400000000HZ
axi b clock : 200000000HZ
emi_slow clock: 133333333Hz
ddr clock : 400000000Hz

esdhcl clock : 80000000Hz
esdhc2 clock : 80000000Hz
esdhc3 clock : 80000000Hz
esdhc4 clock : 80000000Hz
nfc clock : 33333333Hz
Board: MX53-SK Rev. A

Boot Reason: [unknown]
Boot Device: NAND

DRAM: 256 MB

NAND: Manufacturer : Samsung (0Oxec)
Device Code : Oxda

Cell Technology : SLC

Chip Size : 256 MiB

Pages per Block : 64

Page Geometry : 2048+64

ECC Strength : 4 Dbits

ECC Size : 512 B

Data Setup Time : 20 ns

Data Hold Time : 10 ns

Address Setup Time: 20 ns
GPMI Sample Delay : 6 ns

tREA : Unknown
tRLOH : Unknown
tRHOH : Unknown
Description : K9F2G08UOA

Bad block table found at page 131008, version 0x01
Bad block table found at page 130944, version 0x01
nand read bbt: Bad block at 0x00000bae0000

256 MiB

MMC:  FSL_ESDHC: 0

Using default environment

In: serial
Out: serial
Err: serial
Net: FECO [PRIME]

Hit any key to stop autoboot: 0

NAND read: device 0 offset 0x1000000, size 0xa00000
10485760 bytes read: OK
## Booting kernel from Legacy Image at 70800000

Image Name: linux-2.6
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 2455412 Bytes = 2.3 MB

Load Address: 70008000

Entry Point: 70008000

Verifying Checksum ... OK

Loading Kernel Image ... OK
OK

Starting kernel

Linux version 2.6.35.3-1129-g691c08a (user@imx535-bld) (gcc version 4.4.1 (Sourcery G++ Lite
2009g3-67) ) #253 PREEMPT Sun Nov 27 15:40:20 UTC 2011
CPU: ARMv7 Processor [412fc085] revision 5 (ARMv7), cr=10c53c7f
CPU: VIPT nonaliasing data cache, VIPT nonaliasing instruction cache
Machine: Freescale MX53 LOCO Board
Ignoring unrecognised tag 0x54410009
Memory policy: ECC disabled, Data cache writeback
Built 1 zonelists in Zone order, mobility grouping on. Total pages: 56896
Kernel command line: noinitrd console=ttymxc0,115200 ubi.mtd=1 root=ubil:nandfs
rw rootfstype=ubifs video=mxcdiOfb:RGB888,SK-800x480-LVDS video=mxcdilfb:RGB888,SK-800x480-
LVDS diO_primary 1ldb=di0
PID hash table entries: 1024 (order: 0, 4096 bytes)
Dentry cache hash table entries: 32768 (order: 5, 131072 bytes)
Inode-cache hash table entries: 16384 (order: 4, 65536 bytes)
Memory: 224MB = 224MB total
Memory: 222376k/222376k available, 7000k reserved, OK highmem
Virtual kernel memory layout:
vector : Oxffff0000 - Oxff£f£1000 ( )
fixmap : Oxff£f00000 - O0xfffe0000 ( )
DMA : 0xf9e00000 - 0xffe00000 (96 MB)
( )
( )
( )

vmalloc : 0x8e800000 - 0xf4000000 1624 MB
lowmem : 0x80000000 - 0x8e000000 224 MB
pkmap : 0x7£e00000 - 0x80000000 2 MB
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modules : 0x7£000000 - 0x7fe00000 (14 MB)
.init : 0x80008000 - 0x80028000 (128 kB)
.text : 0x80028000 - 0x80463000 (4332 kB)
.data : 0x80480000 - 0x804bcc60 ( 244 kB)

SLUB: Genslabs=11, HWalign=32, Order=0-3, MinObjects=0,

Hierarchical RCU implementation.

RCU-based detection of stalled CPUs is disabled.

Verbose stalled-CPUs detection is disabled.
NR IRQS:368
MXC GPIO hardware
MXC IRQ initialized
MXC_Early serial console at MMIO 0x53fbc000 (options
bootconsole [ttymxcO] enabled
Console: colour dummy device 80x30

Calibrating delay loop... 999.42 BogoMIPS (1lpj=4997120)

pid max: default: 32768 minimum: 301
Mount-cache hash table entries: 512

CPU: Testing write buffer coherency: ok
regulator: core version 0.5

regulator: dummy:

NET: Registered protocol family 16

1.MX IRAM pool: 128 KB@0x8e840000

IRAM READY

CPU is 1.MX53 Revision 2.1

Using SDMA I.API

MXC DMA API initialized

IMX usb wakeup probe

IMX usb wakeup probe

bio: create slab <bio-0> at 0

SCSI subsystem initialized

usbcore: registered new interface driver usbfs
usbcore: registered new interface driver hub
usbcore: registered new device driver usb

IPU DMFC NORMAL mode: 1(0~1), 5B(4,5), 5F(6,7)

CPUs=1,

'115200")

Advanced Linux Sound Architecture Driver Version 1.0.23.

Switching to clocksource mxc_timerl
NET: Registered protocol family 2

IP route cache hash table entries: 2048 (order: 1, 8192 bytes)
65536 bytes)

TCP established hash table entries: 8192 (order: 4,

TCP bind hash table entries: 8192 (order: 3, 32768 bytes)

TCP: Hash tables configured (established 8192 bind 8192)

TCP reno registered
UDP hash table entries: 256 (order: 0, 4096 bytes)

UDP-Lite hash table entries: 256 (order: 0, 4096 bytes)

NET: Registered protocol family 1

LPMode driver module loaded

Static Power Management for Freescale i.MX5

PM driver module loaded

sdram autogating driver module loaded

Bus freqg driver module loaded

DIO is primary

mxc_dvfs_core_probe

regulator: get() with no identifier

mxc dvfs core probe: failed to get gp regulator
DVFS driver module loaded

1.MXC CPU frequency driver

regulator: get() with no identifier

mxc cpufreq driver init: failed to get gp regulator
DVFS PER driver module loaded

msgmni has been set to 434

alg: No test for stdrng (krng)

cryptodev: driver loaded.

io scheduler noop registered

io scheduler deadline registered

io scheduler cfqg registered (default)
regulator: get() with no identifier

mxc_ipu mxc_ipu: Channel already disabled 9

mxc _ipu mxc_ipu: Channel already uninitialized 9

Console: switching to colour frame buffer device 100x30

mxc_ipu mxc_ipu: Channel already disabled 7

mxc ipu mxc ipu: Channel already uninitialized 7
mxc_ipu mxc_ipu: Channel already disabled 10
mxc_ipu mxc_ipu: Channel already uninitialized 10
Serial: MXC Internal UART driver

mxcintuart.0: ttymxcO at MMIO 0x53fbc000 (irg = 31)
console [ttymxcO] enabled, bootconsole disabled
console [ttymxcO] enabled, bootconsole disabled
mxcintuart.l: ttymxcl at MMIO 0x53fc0000 (irqg = 32
mxcintuart.2: ttymxc2 at MMIO 0x5000c000 (irg = 33
mxcintuart.3: ttymxc3 at MMIO 0x53ff0000 (irg
mxcintuart.4: ttymxc4 at MMIO 0x63£f90000 (irg
loop: module loaded

ahci: SSS flag set, parallel bus scan disabled

o
@
o W
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ahci ahci.0: AHCI 0001.0100 32 slots 1 ports 3 Gbps 0xl impl platform mode
ahci ahci.0: flags: ncqg sntf stag pm led clo only pmp pio slum part ccc

scsi0 : ahci

atal: SATA max UDMA/133 irq stat 0x00000040, connection status changed irq 28
MXC MTD nand Driver 3.0

NAND device: Manufacturer ID: Oxec, Chip ID: Oxda (Samsung NAND 256MiB 3,3V 8-bit)
RedBoot partition parsing not available

Creating 2 MTD partitions on "NAND 256MiB 3,3V 8-bit":
0x000000000000-0x000002000000 : "bootloader and kernel"
0x000002000000-0x000010000000 : "nand.rootfs"

UBI: attaching mtdl to ubiO

UBI: physical eraseblock size: 131072 bytes (128 KiB)
UBI: logical eraseblock size: 129024 bytes

UBI: smallest flash I/0 unit: 2048

UBI: sub-page size: 512

UBI: VID header offset: 512 (aligned 512)
UBI: data offset: 2048

UBI: attached mtdl to ubiO

UBI: MTD device name: "nand.rootfs"
UBI: MTD device size: 224 MiB

UBI: number of good PEBs: 1787

UBI: number of bad PEBs: 5

UBI: max. allowed volumes: 128

UBI: wear-leveling threshold: 4096

UBI: number of internal volumes: 1

UBI: number of user volumes: 1

UBI: available PEBs: 140

UBI: total number of reserved PEBs: 1647

UBI: number of PEBs reserved for bad PEB handling: 17

UBI: max/mean erase counter: 1/0

UBI: image sequence number: 696306421

UBI: background thread "ubi bgt0d" started, PID 467

vcan: Virtual CAN interface driver

Freescale FlexCAN Driver

FEC Ethernet Driver

fec_enet_mii_bus: probed

ehci hcd: USB 2.0 'Enhanced' Host Controller (EHCI) Driver
fsl-ehci fsl-ehci.O: Freescale On-Chip EHCI Host Controller
fsl-ehci fsl-ehci.O: new USB bus registered, assigned bus number 1
fsl-ehci fsl-ehci.O: irg 18, io base 0x53£80000

fsl-ehci fsl-ehci.O: USB 2.0 started, EHCI 1.00

hub 1-0:1.0: USB hub found

hub 1-0:1.0: 1 port detected

fsl-ehci fsl-ehci.l: Freescale On-Chip EHCI Host Controller
fsl-ehci fsl-ehci.l: new USB bus registered, assigned bus number 2
fsl-ehci fsl-ehci.l: irg 14, io base 0x53£80200

fsl-ehci fsl-ehci.l: USB 2.0 started, EHCI 1.00

hub 2-0:1.0: USB hub found

hub 2-0:1.0: 1 port detected

usbcore: registered new interface driver cdc_acm

cdc_acm: v0.26:USB Abstract Control Model driver for USB modems and ISDN adapters
Initializing USB Mass Storage driver...

atal: SATA link up 1.5 Gbps (SStatus 113 SControl 300)

usbcore: registered new interface driver usb-storage

USB Mass Storage support registered.

mice: PS/2 mouse device common for all mice

spi0.0 supply vcc not found, using dummy regulator

ads7846 spi0.0: touchscreen, irqg 214

input: ADS7843 Touchscreen as /devices/platform/spi gpio.0/spi0.0/input/input0
spil.0 supply vcc not found, using dummy regulator

ads7846 spil.0: touchscreen, irqg 211

input: ADS7843 Touchscreen as /devices/platform/spi gpio.l/spil.0/input/inputl
spi2.0 supply vcc not found, using dummy regulator

ads7846 spi2.0: touchscreen, irqg 166

input: ADS7843 Touchscreen as /devices/platform/spi gpio.2/spi2.0/input/input2
rtc-dsl1307 1-0068: rtc core: registered dsl338 as rtcO

rtc-ds1307 1-0068: 56 bytes nvram

mxc_rtc mxc _rtc.0: rtc core: registered mxc rtc as rtcl

i2c /dev entries driver

Linux video capture interface: v2.00

mxc_v412 output mxc_v41l2 output.0: Registered device videoO
usbcore: registered new interface driver uvcvideo

USB Video Class driver (v0.1.0)

MXC WatchDog Driver 2.0

MXC Watchdog # O Timer: initial timeout 60 sec

VPU initialized

mxc_asrc registered

gpu mmu enabled

mxsdhci: MXC Secure Digital Host Controller Interface driver
mxsdhci: MXC SDHCI Controller Driver.

mmcO: SDHCI detect irg 206 irg 1 INTERNAL DMA

usbcore: registered new interface driver usbhid

usbhid: USB HID core driver
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DAI
DAI
DAI

t1lv320aic23
imx-ssi-1-0
imx-ssi-1-1
imx-ssi-2-0

for
for
for

device
device
device
No device for DAI
No device for DAI imx-ssi-2-1
AIC23 Audio Codec 0.1
DMA Sound Buffer
>area=8e856000 size=24576
DMA  Sound Buffer
>area=faB8c3000 size=24576
asoc: tlv320aic23 <-> imx-ssi-2-0 mapping ok
ALSA device list:
#0: imx-3stack (tlv320aic23)
TCP cubic registered
NET: Registered protocol family 17
can: controller area network core
NET: Registered protocol family 29
can: raw protocol (rev 20090105)
can: broadcast manager protocol
VFP support v0.3:
rtc-ds1307 1-0068:
8: ST9160314AS, 0010LVMI,

No
No
No

Allocated: Playback UseIram=1 ext ram=0

Allocated: Capture UseIram=1 ext ram=1

(rev 20090105 abi 8)

(rev 20090105 t)

max UDMA/100

buf->addr=£8016000 buf-

buf->addr=7d240000 buf-

implementor 41 architecture 3 part 30 variant c rev 2
setting system clock to 2011-11-30 14:49:33 UTC

(1322664573)atal.00: ATA-

atal.00: 312581808 sectors, multi 16: LBA48 NCQ (depth 31/32)

atal.00: configured for UDMA/100

scsi 0:0:0:0: Direct-Access ATA ST9160314AS 0010 PQ: O ANSI: 5
sd 0:0:0:0: [sda] 312581808 512-byte logical blocks: (160 GB/149 GiB)

sd 0:0:0:0: [sda] Write Protect is off

sd 0:0:0:0: [sda] Write cache: enabled, read cache: enabled, doesn't support DPO or FUA
sda: sdal

sd 0:0:0:0: [sda] Attached SCSI disk

UBIFS: mounted UBI device 0, volume 0, name "nandfs"

UBIFS: file system size: 208373760 bytes (203490 KiB, 198 MiB, 1615 LEBs)

UBIFS: journal size: 10450944 bytes (10206 KiB, 9 MiB, 81 LEBs)

UBIFS: media format: wd/r0 (latest is wd4/r0)

UBIFS: default compressor: 1lzo

UBIFS: reserved for root: 4952683 bytes (4836 KiB)

VFS: Mounted root (ubifs filesystem) on device 0:10.

Freeing init memory: 128K

Init: EXT3-fs: barriers not enabled

EXT3-fs (sdal): warning: maximal mount count reached,
kjournald starting. Commit interval 5 seconds

EXT3-fs (sdal): using internal journal

EXT3-fs (sdal): mounted filesystem with writeback data mode

Starting logging: OK

Initializing random number generator...
Starting network...

ethO: Freescale FEC PHY driver [Generic PHY]
PHY: 0:01 - Link is Up - 100/Full

done.

Welcome to SK-iMX53

buildroot login:

(mii_bus:phy addr=0:01,

running e2fsck is recommended

irg=-1)

YT0 03HavaeT, YTo CMCTEMA YCMEeLIHO 3arpy3uniacb 1 rotosa K pabore.

[lna BXo4a B KOHCONb BBEAWTE MMS NO/b30BaTeNA root, Maponb He TpebyeTtca (4pyrux

nonb3oBaTeNen B CUCTEME HeT), nocne 4Yero UMeeTe MOJIHbIN KOHCONbHbIM AO0CTyn K CUcteme.

TaK »Ke MOMKHO noaKknunTbea ¢ nomouwbio Telnet, FTP, HTTP, SSH, Samba, ceteBon agpec

nnatbl 192.168.0.136. Mpu noaknoYeHUU-OTKAOYeHUM USB, uSD KapT namaATu, OoHM byayT

dBTOMATU4YE€CKN MOHTUPOBATbLCA-PA3MOHTUPOBATLCA B CUCTEME.

Echm 6bin noakntoveH SK-ATMO700D4-Plug (K pasbemy X7), Ha 3KpaHe nosBMUTCA

rpadumyeckoe n3obparkeHue.

Echn 6bin noakntouyeH SK-TFT1024x768TP-Plug (K pa3bemy X6), Ha 3KpaHe noABUTCA

rpapuyeckoe wusobpaxkeHne K cooblweHne O CTapTe CUCTEMBbI,

HeobxoAMMO OTKaIMBPOBATb CEHCOPHYIO NaHeb.
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4. Cocrtas OC Linux
Aapo 2.6.35.3, BkAtoyana gpaiisepa:
e Ethernet

e NAND flash

e SATA

e SD-card

e USB-host

e USB-gadget

e LVDS

e 12C

e SPI|

e UART

e RTC

e CAN

e WatchDog

e Frame Buffer

e TP ADS7846

5. Cnocobbl 3arpy3ku U cogepxumoe KopHeBoit ¢paitnoBoii cuctembl
iMX53X noapasymeBaeT pasnMyHble BO3MOMKHble WCTOMHWKKM 3arpyskuM, Ha nnarte
npeaycmoTpeHo asa - NAND flash u USB
5.1. NAND flash
NAND flash pasbuTa Ha aBe YacTu:
1) 32M — gns xpaHeHUs 3arpy3ynKoB, aapa CUTEMbI U CMTEeMbI 3arpy3ku «safe mode»
0-0x1000000 — obnacTb 3arpysymka
0x1000000 — 0x1A00000 — obnacTtb xpaHeHusa Safe cuctembl (84PO CO BCTPOEHHOM
KopHesoi ®C)
0x1A00000 — 0x2000000 — 06/1aCTb XpaHEHMA AApPa CUCTEMDI
2) 224M - pa3gaen UBI paiinoBoi cuctemMbl, UICNONb3YETCA B KauecTBe KOpHEBOW ¢painoBoi
CUCTEMDbI
5.2. USB
3arpy3umnKk (HecTMpaemblii, pacnosaraemblii B CaMOM MpoLueccope), B Cay4yae OTCYTCTBUA
npunoxkenna Ha NAND flash (nan pasomknyT askamnep «NAND CS»), nepexoAuT B pexum
3arpysku no USB, ansa B3aumogelctsums ucnosb3yetca ytuauta MfgTool (M3 KomnnekTa
MaTepunasnos K naaTte).
5.2.1 MFgTool
PacnakyiTe apxuB C nporpammon, nogkatoumte nnaty USB kabenem K pasbvemy X16 (J14
pa3soMKHyT!) ¢ pasopsBaHbim axkamnepom «NAND CS» (J7) , BKawoumte nuTaHue. Hanee
HeobxoAMMO YCTaHOBUTb ApaliBep M3 nanku Drivers. 3atem Heobxoaumo onpeaenvtb USB
NopT Yepes KOTOPbIM Nporpamma [AO0/XKHA B3aMMOAENCTBOBATb C NAaToM, AnA 3Toro
HeobXxoAMMO HaxKaTb KHOMKy «Scan Devices».
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B pe3synbTaTe MaHMNynAuMin, Npu nNoaxkAYeHUMM nnatel, ytuamta MfgTool ponxkHa
onpenenatb «FreeScale iMX53 USB BulklO Device»:

#% MfgTool (= e =

File Options Help

A -Hub 7, Port & B - Unassigned C - Unassigned D - Unassigned
Moniitoring. . Drive(s): Drivels): Driveis): Driveis):

Freescale i.MX53 USB BulkIO Device

Status Information (v1.6.2.032-add64126)

Profile: MX53 Linux Update hd ] X Started: Successful Operations:
Scan devices S
Status: Elapsed: Failed Operations: tart

Version: Average Duration: Failure Rate:

Ready NUM

Mocne aToro HeobxoaMMO 3aMKHYTb Axkamnep «NAND CS» (J7).
[na 3arpy3kuM JoctatodHo byaeT Bbibpatb npoduab «MX53 Linux Update» m HaxkaTb
KHOMKY «Start»

6. KopHeBas daiinosas cuctema
KopHeBas ¢daiinosasa cucrema (®C), B noctaBndemom BapuaHTe naatbl, XxpaHutca B8 NAND
flash 1 MoOHTMpyeTca BO Bpems 3arpysku, NosTomy, cnegyeT BHMMATENbHEM OTHOCUTCA K
M3MEHEHMAM B CKPUMTAxX 3arpy3Kku CUCTEMbI.
KopHeBas ®C coaepMT Habop 6a30BbiXx MNPUAOKEHUN (OONBLWIMHCTBO M3 KOTOPbIX
ABNAIOTCA peannsaumeint MynbTUOYHKLMOHAbHOTO NPUNOXKEHUA BusyBox), coaepKut:
e HTTPD — cepBep HTTP
e FTPD — cepsep FTP
e Telnetd — cepBep Telnet
e TFTP — yTunnta npnema-nepenaum ¢amnos no TFTP npoToKony
e Z-modem yTnautbl (ana obmeHa dpalinamm yepes COM nopt
e Microcom — TepMUHanbHaa Nporpamma
e TS-lib — Habop yTMAnT gnsa onepauuii c CEHCOPHOM NAHENbIO
e Memtester — Tect namaTtu
e Mplayer — meama-npourpbiBaTenb
e MC — ¢alinoBblii meHeaxep
e (Ot
e X11
° ..
Ha cnyyait aBapumn KopHeBon ¢aliioBo CUCTEMbI, NpeaycMOoTpPeH pexmnm «Safe boot», ans
ero aKkTuBauuM Heobxoaumo npepsaTb 3arpy3ky B U-boot (HaskaB Ha ntobyio Knasuuy) U
BbINONHUTL KOMaHAy «run boot_safe». 3arpy3utca obpas cuctembl, B KOTOpoMm KopHesasa PC
pacnonoeHa B MaMATU U MOXKHO OyaeT NpUCTYyNUTb K PEMOHTY OCHOBHOM KopHeson @C,
Hanpumep, 3anycTuTb cKpunT «install_rootfs», B pesynbTate paboTbl KOTOporo 6yaeT 3aHOBO
oTdpopmaTuposaH BTopon pasgen NAND flash, ckonuposaH ¢ TFTP cepBepa M pacnakoBaH
apxmB KopHeBoi OC.
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7. BuptyanbHaa mawunHa VMware
Ona cbopkn agpa m KopHesor DC ucnonb3yetcs BUPTyanbHas MmawuHa VMware

X o

ycTtaHosneHHon OC Ubuntu, B cocTaB KOTOPOW BXOAAT BCE UCXOAHbIE TEKCTbl, KOMMUAATOP
yTUAnTbl ansa cbopku (toolchain), ckpuntbl. Tak e B BUPTya/ibHOM MalUMHE YCTaHOB/EHbI

AN

HaCTpOeHbl CepBUCbl ANA yaobcTBa B3aMMOAEWUCTBUA C «mMaTepuHcKoir» OC M oTNafo4HOM
nnatoi: SSH, FTP, TFTP, Samba (mocTtyn K ¢dannam no cetn Microsoft).

Pasapxusupynte ¢damn “ SK-iM53_linux_build_machine.exe”, yctaHosute VMware-player
nnn VMware, OTKpOMTE M NPOEKT BUPTYa/IbHOM MaLLUMHbI.

[Ona paboTbl HeobXxogMMO HaCTpouTb ceTeBble MHTepdenchbl (noasasowmeca nocne
ycTaHoBKM VMware), npucBouB MM onucbiBaemble Huxe IP agpeca:

EthO (Bridget) c agpecom 192.168.0.2, 3agymaH Ans B3aumMoAelhcTBMe C Naaton, Ana
3arpysku obpaszos no TFTP ... T.e. ana HopmanbHOW paboTbl, NnoTpebyetca npucsoutsb IP agpec
PC ceTeBoW1 KapTbl (K KOTOpPOM NoAKAOYAETCA OT/lag04Han naata) 192.168.0.1

Ethl (Host-only) c agpecom 192.168.2.2, 3aaymaH ansa s3anmogencrama ¢ PC (T.k. Bridget
nHTepdenc oTkNOYaeTca Npu GU3MYECKM OTKAOYEHHOM ceTeBOM Kabene, B ciydae € NpAMbIM
nogkntoyeHmem nnatbl K PC), B 4acTHOCTW, ANA BO3MOXKHOCTM KONWpoBaHWsA ¢ainos u3
BMPTYa/ZIbHOM CUCTEMbl. B CBOMCTBax CeTeBbIX YCTPOWMCTB, 3TOMY BWUPTYyaAbHOMY agantepy
HY»HO npucsouTb IP 192.168.2.1

Mocne NpaBUAbHOM HACTPOMKK (M C NOAKNHOYEHHOW NNATOM) AO/IXKHbI YCMELWHO NPOXOANTb
PING c PC no agpecam 192.168.2.2, 192.168.0.2, 192.168.0.136.

Mocne 3arpy3Kku BUPTYyasibHOM MaLLMHbI ee He 0653aTeIbHO BbIKAKOYaTb, 4OCTAaTOYHO byaeT
Ha)KaTb KHOMKY Mnay3bl M BO BpeMs cneayloulero ceaHca paboTbl He NPUAETCS XKAaTb 3arpy3Ku
BUpTyanbHon OC, HO MpPWM 3TOM, B HEKOTOPbIX CAy4YasaX, HYXHO CNeAnTb 33 CUCTEMHbIMU
BpemMeHeM, 0COBeHHO Npu KOMMPOBAHUM HOBbIX daiinos (Mmetowmx Gonee nosgHo Aaty
CO34aHNA OTHOCUTENIbHO CUCTEMbI) AN5 COOPKU.

Mo ymonyaHuto, B cucTeme NPUCYTCTBYET ABa NO/Ib30BaTENA:

e user, naponb 123456 (HacTosTeNbHO peKomeHAyto paboTaTb Mog 3TUM NO/b30BaTeNEM,

WA CO34aTb HOBOTO, HO He BEeCTM BCto paboTy nog, root)

Cynepnonb3oBaTtens root B BUPTYaNIbHOM MaLLMHE HET, A8 AENCTBUI C €ero NPUBUNETUAMM
MOXHO M0/1b30BaTbCsA KOMaHZAMM su nan sudo.

Mocne Bxoda nepekntoyaemca Ha KoHconb (Ctrl+Alt+F(1-6)) (noTpebyeTtca B onuumax
VMware ocBob6oautb codeTaHue Knaeuw Ctrl+Alt - no ymonyaHuio 3TO BbIXOA M3 OKHa
BMPTYyanbHOM MalluHbl), 3anyckaem MidnightComander (mc).

OcHoBHas pabouas nanka /home/user/src, coaepxumoe:

e kernel —copepuT A4p0 CUCTEMbI, B KOPHEBOM ANPEKTOPUN AAPA NIEXKAT CKPUNMTDI:
menuconfig.sh — cnykuT gna KOHPUrypmMpoBaHUA Agpa CUCTEMbI LUTATHOM 3arpy3Ku
build.sh — chyxuTt ana cbopku sapa WTaTHOM 3arpy3Ku

e rootfs/nand_fs — coaepuT KOpHEBYH CUCTEMY LUTAaTHOW 3arpyskM cobupaemyo c
nomouwbto buildroot, ckpunt build_system cobupaet kopHeyto ®C 1 KONUpyeT ee apxus B
/home/user/tftp nanky. Onsa KOHOUIYpUPOBAHUA COAEPHKMMOro HEOBXOAMMO BbINONHUTb
«make menuconfig», ana cbopKM AOCTAaTOUHO BbINONHUTL Make.
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e rootfs/safe_fs — cogepuT KopHeByto cuctemy ana safe 3arpysku, Ona KOHPUrypMpoBaHMA
COOEPKMMOro HeobxoaMMo BbINONHUTL «make menuconfig», ana cbopKM AOCTAaTOYHO
BbINONIHUTL Make.

e u-boot — coaepKUT 3arpy3umK CUCTEMbI, B KOPHEBOM AUPEKTOPUM NEKAT CKPUNTDI:
build.sh — cobupaet u-boot ana 3arpyskun cuctembl ¢ NAND flash n Konupyet 6uHapHbIi
obpa3s B /home/user/tftp nanky
build_mfg.sh — cobupaet u-boot ana 3arpysku cuctemol yepes USB 1 Konupyet GUHapHbLIN
o6pas B /home/user/tftp nanky

e utils — cogepKUT 4ONONHUTENbHbBIE YTUAUTLI U CKPUNTbI

Hanpumep, Heobxoanmo ob6HoBUTb A4 PO Linux, Ana sToro:
e 3anyckaem ckpunt /home/user/src/kernel/linux-2.6.XX/build.sh
e BK/loYaem/nepesarpyykaem nnaTy ¢ nogKntoueHHbiMm Ethernet n RS232 kabenamu
e npepbiBaem B u-boot npouecc 3arpysku Haxkatmem Ntob0oM KnasmLbl

e BbINosHAeM “run system_update”

8. 06wui npuHUMN paboTbl cUcTEeMbI

Mocne nopauv nuTaHua (nNepesarpysku), NPOLECCOP 3anyCKaeT MEPBUYHbLIN 3arpy3uuk
(HaxoauTcAa BO BHYTpPEHHel He nepenporpammupyemori ROM) u no onpeaeneHHomy
anropuTMy onpegensetr HaiMuMe WCMONIHAEMOro Koga BO BHEWHWX Hocutenax. Ecaum
NPUNOXKEHNe He HaWLEeHOo, NPOLLeCccop OCTaeTCA B peXume, KOTOpblM noapasymeBaeT
B3aMmozencTeune ¢ Hum ytunutbl MfgTool.

Mockonbky BHewHAA DDR3 (naun nobas gpyraa namatb - He MHULMANM3MPOBaHA), NepsBoe
3anycKkaemoe NpuUaoXKeHUe A0KHO BbITb 3arpy3unMKom. ITO NpUNoKeHUe (3arpysymk u-boot) B
nepBylo oyepenb AO/KEH MPOUMHULMANN3INPOBATL BHELIHIOK NaMATb (Hanpumep, NpaBuUabHO
HacTpouTb napameTpbl DDR3), ckonupoBaTb MCNosHAeMOe MpuaoxeHue u3 BHelwHel Flash
namaATn BO BHewHoo DDR3 namATb 1 nepeaatb emy yrnpas/ieHUeE.

3arpysunKk u-boot o6nagaetT OOWWMPHBIMM BO3MOXKHOCTAMM, HaNpUMep, OH ymeeT
KonupoBaTtb ¢aknbl no TFTP, SD nan SATA, noaaep»1BaeT Lenbii Habop KoOMaHa, U PEXMMOB.
B nepemeHHbIX OKpyXeHWsa u-boot ecTb KOMaHAa 3anycka, B KOTOPOW yKa3aHO, MO KaKoOMy
agpecy NAND flash chegyet npountath 06pa3 Agpa, Kyaa 3ToT 06pa3 namATK 3anmMcaTb M MO

Kakomy agpecy 3anyctuTb. Cnegytowme coobLLeHMA KOHCONN UANOCTPUPYIOT 3TOT NpoLecc:

NAND read: device 0 offset 0x1000000, size 0xa00000
10485760 bytes read: OK
## Booting kernel from Legacy Image at 70800000 ...

Mepen 3anyckom fAapa Linux, OHO nepBbiM AENOM MNPOBEPAET KOHTPOJIbHYIO CyMMYy
cobcTBEHHOrO apxmBa M pacnakoBbiBaeT ceba (B cnydae safe 3arpysku, A4po BKAOYaET B cebn

elle KoOpHeByto cDC), UNNKCTPaUnA:
## Booting kernel from Legacy Image at 70800000 ...

Image Name: linux-2.6
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 2455412 Bytes = 2.3 MB

Load Address: 70008000
Entry Point: 70008000
Verifying Checksum ... OK
Loading Kernel Image ... OK
OK
Starting kernel ...

danee naet MHUUMaANM3aUNA BCEN CUCTEMbI, ApaiBepoB, GaliNoBbIX CUCTEM, NOC/E Yero
ynpaBieHune nepenaeTcs CKPMNTamM HayabHOMo 3anycka.
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