OTtnapgo4Hana nnata SK-iMX6Q

NHCTpYKLUMA nonb3oBaTenA

r.xesck 2013r.



SK-iMXeQ:
Freescale iMX6Q (4 agpa ARM Cortex-A9 1000MTw)
DDR3-1066 1024M6aiT (128Mx64)
NAND Flash 2l6ant
Ethernet 1000/100/10M
Mini PCle pa3bem, SIM card peprkatenb
SATA pasbem
HDMI Bbixog,
2 X LVDS ¢ BO3MOHOCTbIO NOAKAOYEHNA CEHCOPHbIX 9KPAHOB
Audio CODEC Bxoa/Bbixof,
SPDIF Bxoa/Bbixog,
2 x uSD pasbema
4 x USB Host (3 nopTa Ha pasbembl, 1 Ha pasbem PCle), USB OTG
RS232
2 x CAN
RTC (yacbl peanbHoro BpemeHu), aep*atenb batapeun 1220
Pasbembl pacwimpeHmn

BO3MOXXHOCTb NPAMOro NOAKAKUYEHUA:

SK-TFT1024x768TP-Plug nan aHanor — moaynb pacwmnpenuna 8” 1024x768 LCD TFT naHenu ¢
CEHCOPHbIM 3KpaHOM

SK-TFT1024x768-Plug unn aHanor — mogynb pacwmpexma 8” 1024x768 LCD TFT naHenu
SK-ATMO0700D4-Plug wnan aHanor — moaynb pacwupeHua 7”7 800x480 LCD TFT naHenu ¢
CEHCOPHbIM 3KpaHOM

SK-MI0430FT-Plug wnn aHanor — moaynb pacwwupenua 4” 480x272 LCD TFT naHenu c¢
CEHCOPHbIM 3KpaHOM

SK-HDMI-Plug — nnaTa pacwmpenma HDMI Bbixoaa

SK-SIMCOM-Plug — nnata pacwmperHns GSM/GPS/3G moayneit

Komnnekr nocraBku: oTnagoyvHas nnata SK-iMX6Q, RS232 kabenb, ccbiKa ANA CKa4yMBaHUSA
HeobxoaMMbIX MaTepmnanos
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1. O6wme XxapaKTepUCTUKHU

e HanpsreHune nuTaHuMA: 5-6B (LeHTpanbHan Kuna pasbema), 6B makcumym.

e [loTpebnsemblt TOK NaaThbl - fo 2A, pekomeHayeTca 610K NUTaHMA ¢ Bbixogom 3A, cnegyeT
yunTbIBaTb NOTpebneHme NogKNOYaEMON BHELLHEN nepudepun.

e [abaputbl 144x96x20MMm

2. HasHauyeHue gyxamnepos
MepBbi BbIBOA, MNEPEMbIYEK W MEPEKAOYAOWMX MEPEMbIYEK MNOMEYEH KBagpaTHOM
KOHTaKTHOM NA0LWaAKOM.
e J1, J3 no3BonAeT noaKNo4NTb cornacyrowmii pesnctop K CAN nnMHum
e ]2 NMHeNHbIN BXOA ayANOKoAEeKa
e J3 wTblpeBom pasbem Ana nogkntodeHna amHmmn CAN nHTepdeica
e J4,J5 onpepgenatoT GyHKUMIO pa3zbema X4, nonoxeHue 1-2 — BbIXOA, Ha HayWHWUKK, 2-3 —
JNIMHENHbIN BbIXOA,
e J6,]7,18 onpenenatoT UCTOYHUK 3arpy3KmM npoueccopa:
3aMKHYT J6 — 3arpy3Ka c uSD KapTbl (pasbem X8)
pPa3oMKHyTbl Bce — 3arpy3ka ¢ NAND Flash
e ]9 ynpaBnseT nojayen NnuTatoLLLero HanpaxeHms K X22 (USB OTG)
Mo ymonyaHuio 3aMKHyYTbl nepemblyvku: J1,J3 u J4,)5 - nonoxeHune 1-2

3. Hauano pabortbl

Mepen Hayanom paboTbl ybeamTech B NONOXKEHUM NEPEMbIYEK (CM. BbILLE), TaK e cneayeT
03HAKOMWTLCS CO BCEMW MaTepuanamum UMeLnx ctatyc «BaxHas Tema» nam «Ob6baBneHne»
Ha popyme starterkit.ru B pasgene “OtnagoyHbie naatbl > SK-iMX6Q”

Mogkntoumte RS232 kabenb, naywuii B Komnnekte, K COM nopty PC (unm USB-COM
npeobpasoBaTento), HaCTPOWTE TEPMMUHA/IbHYIO MPOrpammy Ha umcnonbdyemblit COM nopT ¢
napameTtpamm 115200 6e3 ynpaBieHMA NOTOKOM.

MoakntoumTe ceteBol (Ethernet) Kabenb K pasbemy T1, HacTponTe IP agpec ceTeBOM KapTbl
PC B ananasoHe 192.168.0.XXX.

|_|0,CI,KJ'II-OLIVITe NnnTaHUe, B TepMMHaﬂbHOVI nporpamme noABATCA aHa10rNYHblE COO6LLI,eHVIFIZ
U-Boot 2009.08 (Apr 30 2013 - 20:38:18)

CPU: Freescale i.MX6 family TOl.2 at 792 MHz
Thermal sensor with ratio = 187

Temperature: 45 C, calibration data 0x5a24f069
mx6q plll: 792MHz

mx6q pll2: 528MHz

mx6q pll3: 480MHz

mx6q pll8: 50MHz

ipg clock : 66000000HZ
ipg per clock : 66000000Hz
uart clock : 80000000HZ
cspi clock : 60000000HZ
ahb clock : 132000000Hz
axi clock : 264000000Hz

emi slow clock: 132000000Hz
ddr clock : 528000000Hz
usdhcl clock : 198000000Hz
usdhc2 clock : 198000000Hz
usdhc3 clock : 198000000Hz
usdhc4 clock : 198000000Hz
nfc clock : 19800000Hz

Board: SK-iMX6Q:[ POR]
Boot Device: NAND

I2C: ready
DRAM: 1 GB
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NAND: Manufacturer ID: Oxec, Chip ID: 0xd5 (Samsung NAND 2GiB 3,3V 8-bit), page size: 8192,
OOB size: 436 2048 MiB

MMC : FSL USDHC: 0,FSL USDHC: 1
In: serial

out: serial

Err: serial

Net: FECO [PRIME]

Hit any key to stop autoboot: 3 2 1 0

NAND read: device 0 offset 0x1100000, size 0x500000
5242880 bytes read: OK

## Booting kernel from Legacy Image at 10800000

Image Name: Linux-3.0.35
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 4118116 Bytes = 3.9 MB

Load Address: 10008000

Entry Point: 10008000

Verifying Checksum ... OK

Loading Kernel Image ... OK
OK

Starting kernel

Linux version 3.0.35 (user@iMX6-bld) (gcc version 4.7.1 20120402 (prerelease) (crosstool-NG
linaro-1.13.1-2012.04-20120426 - Linaro GCC 2012.04) ) #73 SMP PREEMPT Wed May 1 02:01:10
UTC 2013

CPU: ARMv7 Processor [412fc09a] revision 10 (ARMv7), cr=10c53c7d

CPU: VIPT nonaliasing data cache, VIPT aliasing instruction cache

Machine: Freescale 1.MX 6Quad Sabre-Lite Board

Memory policy: ECC disabled, Data cache writealloc

CPU identified as i.MX6Q, silicon rev 1.2

PERCPU: Embedded 7 pages/cpu @8c008000 s5440 r8192 d15040 u32768

Built 1 zonelists in Zone order, mobility grouping on. Total pages: 227328

Kernel command line: console=ttymxc0,115200 ubi.mtd=4 root=ubiO:nandfs rootwait rw
rootfstype=ubifs video=mxcfb3:dev=1db, SK-ATM0704, 1 f=RGB24 video=mxcfb2:dev=1db, LDB-
XGA, 1f=RGBR24 video=mxcfbl:dev=1lcd, SK-MI0430,if=RGB24 video=mxcfb0:dev=hdmi, 1920x1080M@60,
1f=RGB24

PID hash table entries: 4096 (order: 2, 16384 bytes)

Dentry cache hash table entries: 131072 (order: 7, 524288 bytes)

Inode-cache hash table entries: 65536 (order: 6, 262144 bytes)

Memory: 640MB 256MB = 896MB total

Memory: 896416k/896416k available, 152160k reserved, OK highmem

Virtual kernel memory layout:

vector : Oxffff0000 - Oxfff£f1000 4 kB)
fixmap : Oxfff00000 - Oxfffe0000 896 kB)
DMA : 0xf4600000 - 0xffe00000 184 MB)
vmalloc : 0xc0800000 - 0x£f2000000 792 MB)
lowmem : 0x80000000 - 0xc0000000 1024 MB)
)
)
)

(
(
(
(
(
pkmap : 0x7£e00000 - 0x80000000 ( 2 MB
(
(
(
(
(

modules : 0x7£000000 - 0x7fe00000 14 MB
.init : 0x80008000 - 0x8003c000 208 kB
.text : 0x8003c000 - 0xB80afc2f8 11009 kB)
.data : 0x80afe000 - 0x80b5c820 379 kB)
.bss : 0x80b5c844 - 0x80baaflc 314 kB)

SLUB: Genslabs=13, HWalign=32, Order=0-3, MinObjects=0, CPUs=4, Nodes=1
Preemptible hierarchical RCU implementation.

NR IRQS:496

MXC GPIO hardware

sched clock: 32 bits at 3000kHz, resolution 333ns, wraps every 1431655ms
arm_max_freqg=2

MXC Early serial console at MMIO 0x2020000 (options '115200')
bootconsole [ttymxcO] enabled

Console: colour dummy device 80x30

Calibrating delay loop... 1581.05 BogoMIPS (1lpj=7905280)

pid max: default: 32768 minimum: 301

Mount-cache hash table entries: 512

CPU: Testing write buffer coherency: ok

hw perfevents: enabled with ARMv7 Cortex-A9 PMU driver, 7 counters available
CPUl: Booted secondary processor

CPU2: Booted secondary processor

CPU3: Booted secondary processor

Brought up 4 CPUs

SMP: Total of 4 processors activated (6324.22 BogoMIPS).

print constraints: dummy:

NET: Registered protocol family 16

print constraints: vddpu: 725 <--> 1300 mV at 700 mV fast normal
print_constraints: vddcore: 725 <--> 1300 mV at 1100 mV fast normal
print constraints: vddsoc: 725 <--> 1300 mV at 1200 mV fast normal
print constraints: vdd2p5: 2000 <--> 2775 mV at 2400 mV fast normal
print constraints: vddlpl: 800 <--> 1400 mV at 1100 mV fast normal
print constraints: vdd3p0: 2625 <--> 3400 mV at 3000 mV fast normal
hw-breakpoint: found 6 breakpoint and 1 watchpoint registers.
hw-breakpoint: 1 breakpoint(s) reserved for watchpoint single-step.
hw-breakpoint: maximum watchpoint size is 4 bytes.

L310 cache controller enabled
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12x0: 16 ways, CACHE ID 0x410000c7, AUX CTRL 0x02070000, Cache size: 1048576 B

bio: create slab <bio-0> at O

mxs—-dma mxs-dma-apbh: initialized

print_constraints: vmmc: 3300 mV

vgaarb: loaded

SCSI subsystem initialized

spi imx imx6g-ecspi.0: probed

spi imx imx6g-ecspi.3: probed

usbcore: registered new interface driver usbfs

usbcore: registered new interface driver hub

usbcore: registered new device driver usb

Freescale USB OTG Driver loaded, $Revision: 1.55 $

imx-ipuv3 imx-ipuv3.0: IPU DMFC NORMAL mode: 1(0~1), 5B(4,5), 5F(6,7)
imx-ipuv3 imx-ipuv3.l: IPU DMFC NORMAL mode: 1(0~1), 5B(4,5), 5F(6,7)
mxCc mipi csi2 mxc mipi csi2: i.MX MIPI CSI2 driver probed

mxc mipi csi2 mxc mipi csi2: i.MX MIPI CSI2 dphy version is 0x3130302a
MIPI CSI2 driver module loaded

Advanced Linux Sound Architecture Driver Version 1.0.24.

Bluetooth: Core ver 2.16

NET: Registered protocol family 31

Bluetooth: HCI device and connection manager initialized

Bluetooth: HCI socket layer initialized

Bluetooth: L2CAP socket layer initialized

Bluetooth: SCO socket layer initialized

cfg80211: Calling CRDA to update world regulatory domain

i2c-core: driver [max17135] using legacy suspend method

i2c-core: driver [max17135] using legacy resume method

Switching to clocksource mxc_timerl

NET: Registered protocol family 2

IP route cache hash table entries: 32768 (order: 5, 131072 bytes)
TCP established hash table entries: 131072 (order: 8, 1048576 bytes)
TCP bind hash table entries: 65536 (order: 7, 786432 bytes)

TCP: Hash tables configured (established 131072 bind 65536)

TCP reno registered

UDP hash table entries: 512 (order: 2, 16384 bytes)

UDP-Lite hash table entries: 512 (order: 2, 16384 bytes)

NET: Registered protocol family 1

RPC: Registered named UNIX socket transport module.

RPC: Registered udp transport module.

RPC: Registered tcp transport module.

RPC: Registered tcp NFSv4.1l backchannel transport module.
_regulator get: etb supply vcore not found, using dummy regulator
_regulator_get: etm.0 supply vcore not found, using dummy regulator
_regulator_get: etm.l supply vcore not found, using dummy regulator
_regulator get: etm.2 supply vcore not found, using dummy regulator
_regulator get: etm.3 supply vcore not found, using dummy regulator
Static Power Management for Freescale i.MX6

wait mode is enabled for i.MX6

cpaddr = c0880000 suspend iram base=c0934000

PM driver module loaded

IMX PCIe port: link down!

IMX usb wakeup probe

add wake up source irqg 75

IMX usb wakeup probe

cpu regulator init 1do=0

1.MXC CPU frequency driver

JFFS2 version 2.2. (NAND) © 2001-2006 Red Hat, Inc.

msgmni has been set to 1750

alg: No test for stdrng (krng)

io scheduler noop registered

io scheduler deadline registered

io scheduler cfq registered (default)

MIPI DSI driver module loaded

mxc_sdc_fb mxc_sdc_fb.0: register mxc display driver hdmi

mxc_hdmi mxc_hdmi: Detected HDMI controller 0x13:0xa:0xa0:0xcl
fbcvt: 1920x1080@60: CVT Name - 2.073M9

imx-ipuv3 imx-ipuv3.0: IPU DMFC DP HIGH RESOLUTION: 1(0,1), 5B(2~5), 5F(6,7)

Console: switching to colour frame buffer device 240x67
mxc_sdc_fb mxc_sdc_fb.1l: register mxc display driver lcd
mxc_sdc_fb mxc_sdc fb.2: register mxc display driver 1ldb
_regulator get: get() with no identifier

mxc_sdc_fb mxc_sdc_fb.3: register mxc display driver 1ldb
fbcvt: Invalid input parameters

mxc_sdc_fb mxc sdc _fb.4: register mxc display driver 1ldb
fbcvt: Invalid input parameters

mxc_sdc_fb mxc_sdc_fb.4: ipul-dil already in use
mxc_sdc_fb: probe of mxc sdc_fb.4 failed with error -16
mxc_sdc_fb mxc_sdc fb.5: register mxc display driver lcd
mxc_sdc_fb mxc_sdc_fb.5: ipu0-di0 already in use
mxc_sdc_fb: probe of mxc sdc_fb.5 failed with error -16
mxc_sdc_fb mxc_sdc_fb.6: register mxc display driver lcd
fbcvt: Invalid input parameters

mxc_sdc_fb mxc_sdc_fb.6: ipu0-di0 already in use
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mxc_sdc_fb: probe of mxc sdc_fb.6 failed with error -16
mxc_sdc_fb mxc_sdc_fb.7: register mxc display driver lcd
mxc_sdc_fb mxc_sdc_fb.7: ipu0-di0 already in use
mxc_sdc_fb: probe of mxc sdc fb.7 failed with error -16

imx-sdma imx-sdma:

imx-sdma imx-sdma: initialized

loaded firmware 1.1

Serial: IMX driver

imx-uart.0: ttymxcO at MMIO 0x2020000 (irg = 58) is a IMX
console [ttymxcO] enabled, bootconsole disabled

console [ttymxcO] enabled, bootconsole disabled

loop: module loaded

Can't recover from RESET HBA!

No sata disk.

NAND device: Manufacturer ID: Oxec, Chip ID: 0xd5

Creating 5 MTD partitions on "gpml nand":

0x000000000000-0x000001000000
0x000001000000-0x000001100000
0x000001100000-0x000001800000
0x000001800000-0x000002400000
0x000002400000-0x000080000000

"U-boot partition"

"U-boot environment partition"

"Linux kernel partition"
"Linux safe kernel partition
"NAND rootfs partition"

(Samsung NAND 2GiB 3,3V 8-bit)

(rootfs in initramfs)"

GPMI NAND driver registered. (IMX)

UBI: attaching mtd4 to ubiO

UBI: physical eraseblock size: 1048576 bytes (1024 KiB)
UBI: logical eraseblock size: 1032192 bytes

UBI: smallest flash I/O unit: 8192

UBI: VID header offset: 8192 (aligned 8192)
UBI: data offset: 16384

UBI: max. sequence number: 83

UBI: attached mtd4 to ubil

UBI: MTD device name: "NAND rootfs partition”
UBI: MTD device size: 2012 MiB

UBI: number of good PEBs: 2007

UBI: number of bad PEBs: 5

UBI: number of corrupted PEBs: 0

UBI: max. allowed volumes: 128

UBI: wear-leveling threshold: 256

UBI: number of internal volumes: 1

UBI: number of user volumes: 1

UBI: available PEBs: 134

UBI: total number of reserved PEBs: 1873

UBI: number of PEBs reserved for bad PEB handling: 40
UBI: max/mean erase counter: 1/0

UBI: image sequence number: 25825458

UBI: background thread "ubi bgtOd" started, PID 1263
vcan: Virtual CAN interface driver

CAN device driver interface
flexcan netdevice driver
flexcan imx6g-flexcan.O:
flexcan imxég-flexcan.l:
FEC Ethernet Driver

device registered
device registered

(reg_base=c0e78000,
(reg _base=c0e80000,

irg=142)
irg=143)

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 75, io base 0x02184000

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

add wake up source irqg 72

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 72, io base 0x02184200

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

Initializing USB Mass Storage driver...

usbcore: registered new interface driver usb-storage

USB Mass Storage support registered.

ARC USBOTG Device Controller driver (1 August 2005)

mousedev: PS/2 mouse device common for all mice

_regulator get: spi0.0 supply vcc not found, using dummy regulator

ads7846 spi0.0: touchscreen, irqg 263

input: ADS7846 Touchscreen as /devices/platform/imxég-ecspi.0/spi master/spi0/spi0.0/input
/input0
_regulator get:
ads7846 spi3.0:
input: ADS7846
/inputl
_regulator get:

spi3.0 supply vcc not found,
touchscreen, irqg 362
Touchscreen as /devices/platform/imxé6g-ecspi.3/spi master/spi3/spi3.0/input

using dummy regulator

spid.0 supply vcc not found, using dummy regulator

ads7846 spid.0: touchscreen, irqg 264

input: ADS7846 Touchscreen as /devices/platform/spi gpio.4/spi master/spi4/spi4.0/input
/input2

i2c-core: driver [1s129023] using legacy suspend method
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i2c-core: driver

[15129023]

using legacy resume method
snvs_rtc snvs_rtc.0: rtc core: registered snvs _rtc as rtc0

i2c /dev entries driver

Linux video capture interface: v2.00

DBG sensor data is at 80b7e010

mxc v412 output mxc_v41l2 output.0: V4L2 device registered as videolé
mxc_v412 output mxc_v41l2 output.0: V4L2 device registered as videol?
mxc_v412 output mxc_v41l2 output.0: V4L2 device registered as videol8
mxc_v412 output mxc_v41l2 output.0: V4L2 device registered as videol9
mxc_v412 output mxc_v41l2 output.0: V4L2 device registered as video20
mxc_v41l2 output mxc_v41l2 output.0: V4L2 device registered as video2l

i2c-core: driver [mag3110] using legacy suspend method
i2c-core: driver [mag3110] using legacy resume method
imx2-wdt imx2-wdt.O0: IMX2+ Watchdog Timer enabled. timeout=60s
Bluetooth: Virtual HCI driver ver 1.3
Bluetooth: HCI UART driver ver 2.2
Bluetooth: HCIATH3K protocol initialized
Bluetooth: Generic Bluetooth USB driver ver 0.6
usbcore: registered new interface driver btusb
sdhci: Secure Digital Host Controller Interface driver
sdhci: Copyright(c) Pierre Ossman
mmcO: SDHCI controller on platform [sdhci-esdhc-imx.0] using DMA
sdhci sdhci-esdhc-imx.1l: no write-protect pin available!
mmcl: SDHCI controller on platform [sdhci-esdhc-imx.1] using DMA
mxc_vdoa mxc_vdoa: i.MX Video Data Order Adapter (VDOA) driver probed
VPU initialized
mxc_asrc registered
usb 2-1: new high speed USB device number 2 using fsl-ehci
Thermal calibration data is 0x5a24£f069
Thermal sensor with ratio 187
Anatop Thermal registered as thermal zone0
anatop thermal probe: default cooling device is cpufreq!
usbcore: registered new interface driver usbhid
usbhid: USB HID core driver
usbcore: registered new interface driver snd-usb-audio
mxc_hdmi_soc mxc_hdmi_soc.0: MXC HDMI Audio
Cirrus Logic CS42888 ALSA SoC Codec Driver
i2c-core: driver [cs42888] using legacy suspend method
i2c-core: driver [cs42888] using legacy resume method
AIC23 Audio Codec 0.1
asoc: tlv320aic23-hifi <-> imx-ssi.l mapping ok
imx_3stack asoc driver
asoc: mxc-hdmi-soc <-> imx-hdmi-soc-dai.0 mapping ok
ALSA device list:
#0: sgtl5000-audio
#1: imx-hdmi-soc
NET: Registered protocol family 26
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 (rev 20090105 t)
Bluetooth: RFCOMM TTY layer initialized
Bluetooth: RFCOMM socket layer initialized
Bluetooth: RFCOMM ver 1.11
Bluetooth: BNEP (Ethernet Emulation) ver 1.3
Bluetooth: BNEP filters: protocol multicast
Bluetooth: HIDP (Human Interface Emulation) ver 1.2
1ib80211: common routines for IEEE802.11 drivers
VFP support v0.3: implementor 41 architecture 3 part 30 variant 9 rev 4
hub 2-1:1.0: USB hub found
Bus freqg driver module loaded
Bus freq driver Enabled
mxc_dvfs_core_probe
DVFS driver module loaded
hub 2-1:1.0: 4 ports detected
snvs_rtc snvs_rtc.0: setting system clock to 1970-01-01 00:00:00 UTC (0)
mmcl: host does not support reading read-only switch. assuming write-enable.
mmcl: new high speed SDHC card at address 0007

(nowayout=1)

(rev 20090105 abi 8)

mmcblk0: mmcl:0007 SD4GB 3.70 GiB

mmcblk0: pl p2

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

UBIFS: file system size: 1878589440 bytes (1834560 KiB, 1791 MiB, 1820 LEBSs)
UBIFS: journal size: 33030144 bytes (32256 KiB, 31 MiB, 32 LEBs)

UBIFS: media format: wd/r0 (latest is w4/r0)

UBIFS: default compressor: 1lzo

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

VFS: Mounted root (ubifs filesystem) on device 0:12.

Freeing init memory: 208K

can't open /dev/null: No such file or directory

Init: mkdir: can't create directory '/mnt/mmcblkOpl': File exists

mkdir: can't create directory '/mnt/mmcblkOp2': File exists
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EXT4-fs (mmcblkOp2): mounted filesystem with ordered data mode. Opts: (null)
rm: can't remove '/bin/ip': No such file or directory
Starting logging: OK
Initializing random number generator... done.
Starting network...
eth0: Freescale FEC PHY driver [Generic PHY] (mii bus:phy addr=1:00, irg=-1)
flexcan imxég-flexcan.0: writing ctrl=0x0e312085
flexcan imxég-flexcan.l: writing ctrl=0x0e312085
Starting dropbear sshd: OK
Starting sshd: OK
Starting wi-fi network ...
Error for wireless request "Set Mode" (8B06)
SET failed on device wlan0O ; No such device.
Error for wireless request "Set ESSID" (8B1A)
SET failed on device wlanO ; No such device.
ifconfig: SIOCSIFADDR: No such device

Welcome to SK-iMX6Q development board!

PHY: 1:00 - Link is Up - 1000/Full

SK-1iMX6Q login:

3T0 03HayaeT, YTo cMCTeMa YCMNeLWHOo 3arpy3unaack M rotosa K pabore.

[ns BXoda B KOHCONb BBeAUTE MMA MNONb30BaTena root, naponb He TpebyeTtcsa (apyrux
nosnb3oBaTesiell B CUCTEME HET), NOCNAe Yero UMeeTe MOJIHbIA KOHCONbHbIA AOCTYN K CUCTEME.
TaKk e MOMKHO noAkAtuuTbeAa ¢ nomouwbio Telnet, FTP, HTTP, SSH, ceTeBoi agpec nnatbl
192.168.0.136. [pu noakAlYeHUU-oTKAoYeHUn USB, uSD KapT namatv, oHu  byayt
aBTOMATMYECKM MOHTUPOBATLCA-PA3MOHTUPOBATLCA B CUCTEME.

3.1 NoaknoueHne moaynei paclumpeHms
Mpoueccop iMX6Q no3BoAAeT MNOAKAYUTL [0 YeTbipex OTAe/NbHbIX YCTPOWUCTB
oTobparkeHuAa rpadpuyeckon MHPopmaummn, 4TO NPOLEMOHCTPUPOBAHO B LUTATHOM HACTPONiKe
cuctembl. HacTpoiKku nepesatoTca Yepes apryMmeHTbl 3anycKa AApa U XPaHATCA B NepemMeHHbIX
OKPY)XEHUA 3arpy3ymKa u-boot.
CnepyeTt yuuTbiBaTb, 4YTO Ana 6onbliel NPOU3BOAUTENBHOCTM CUCTEMbI HEobxoaMmo
OTK/IO4aTb HE UCMO/Ib3yeMble UCTOYHUKM.
Bupeocuctema wraTHOro agpa:
/dev/fb0 — HDMI Bbixoa, pa3pelieHne 1920x1080, KoHconb /dev/ttyl
/dev/fb1 — npo3payHoe HanoxeHue Ha fb0
/dev/fb2 — LCD Bbixopa, (X1), pa3peweHune 480x272
/dev/fb3 — LVDSO Bbixog, (X10), pa3peweHne 1024x768
/dev/fb4 — npo3payHoe HanoxkeHue Ha b0
/dev/fb5 — LVDSO Bbixog, (X7), pa3peleHne 800x480
Mogaynn pacwmpeHMa HeobxoAuMMO NOAKAOYATb NPU OTCYTCTBYHOLLEM HAMPAXKEHUMU
nUTaHMA.
3.1.1 NoakntoyeHne SK-ATMO700D4-Plug k pasvemy X7
LLitaTHOe AAPO HACTPOEHO Ha 3TOT MOAY/b PACWIMPEHWUS, HUKAKUX [ONOJNHUTE/bHbIX
HacTpoek He Tpebyetca. Mepes Havyanom paboTbl HEOHXOAMMO OTKANMOBPOBaATb CEHCOPHbIN
3KpaH — 3anyctuTe ts_calibrate.
3.1.2 NoakntoyeHne SK-TFT1024x768TP-Plug K pasbemy X10
[na MCcnonb3oBaHMA CEHCOPHOrO 3KpaHa, HeobxoaMMO BHECTU M3MeHeHuAa B danne
/etc/profile B cooTBeTcTBMM C KOMMeHTapuamu. [Mepes Havanom paboTbl Heobxogumo
OTKanIMbpOoBaTb CEHCOPHbIN 3KpaH — 3anycTuTe ts_calibrate.
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3.1.3 NoakntoyeHne SK-MI0430FT-Plug K pasbemy X1

[Ona MCcnonb30BaHUA CEHCOPHOro 3KpaHa, HeobxoAMMO BHECTU M3MeHeHus B dainne
/etc/profile B cooTBeTcTBMM € KOMMeHTapuamuK. [lepen Havyanom paboTbl HeobxoAMMO
O0TKanMbpoBaTb CEHCOPHbIN 3KpaH — 3anycTuTe ts_calibrate.

4. Cocras OC Linux
Aapo 3.0.35, BkAtoyana gpaiisepa:
e Ethernet

e NAND flash

e SATA

e PCle

e SD-card

e USB-host

e USB-OTG

e 12C

e SPI|

e UART

e RTC

e CAN

e WatchDog

e fb

e TP ADS7846

5. Cnocobbl 3arpy3ku U cogepxumoe KopHeBoit ¢aitnoBoii cuctembl

iMX6Q nopgpasymeBaeT pasaMyHble BO3MOXHble WCTOYHWUKM 3arpy3ku, Ha naarte
npeaycmoTpeHo YeTbipe BapunanTa: NAND flash, uSD kapTta, SATA HDD, USB

5.1. NAND flash

B wTaTHOM nocTaBKe cuctema CKoHoUrypuposaHa Ha 3arpysky n3 NAND flash, nepembiuku
16-J8 noNXKHbI ObITb PA3OMKHYTbI.

NAND flash pasbuTa Ha 5 yacTeit:

1) 0-0x1000000 — 3arpy3umk u-boot

2) 0x1000000-0x1100000 — 06/1aCTb XpaHEHMA NePEMEHHbIX OKPYXKeHMA 3arpy3ynKa

3) 0x1100000-0x1800000 — aapo Linux

4) 0x1800000-2400000 — sapo Linux co BcTpoeHHOW KopHeBOW $HalinoBoi cUcTeMol

5) 0x2400000-0x80000000 — o6nacTb KopHeBoW $HaltnoBON CUCTEMDI

5.2.uSD

MNpepBapuTenbHO  KapTa namaTM  [AO/KHA  O6biTb  MOAFOTOB/AEHA  CKPUNTOM
«/home/user/src/rootfs/linaro_fs/sd_prepare.sh» HaxoaswmMmca Ha BUPTYyaNbHOW MalUUHE,
KOTOpPbIA co3dacTt Tpebyemyto Tabnuuy pasgenos, oThopmaTvpyeT pasgenbl U ckonupyet
Heobxoaumble dalinbl. BHMMaHue! CkpunTt sd_prepare.sh yHUUTOXKUT BCe MMetroLmMeca A0 3TOro
Ha KapTe AaHHble.
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Mepsbin pasaen «BOOT» (FAT) comep»uT ncnosiHaemble Gpanbl 3arpy3vmkos u aapo Linux,
a TaK »Ke CKPUNT NOArOTOBKM CUCTEMBbI.

Btopoit pasgen «ROOTFS» (EXT3) copepRut kopHesyto dalinosyto cuctemy Ubuntu.

MoAroToBNEHHYO KapTy HEOHXOAMMO BCTaBUTb B pasbem X8, 3aMKHYTb J6 (pasoMKHyTb J7
n J8), nocne 4ero BKAYUTb NUTaHWe. MO yMoNYaHUIO, 3arpy3yMK Ha4yHeT KOMMpoBaTb U
3anyckaTb ¢ainbl ¢ NAND flash, gna 3arpysku ¢ uSD KapTbl, HEOBXOAMMO NPepPBaTb 3arpPy3UmnK n
BbIMO/IHUTL KOMaHAY «run mmc_boot».

5.3. SATA

AnnapaTHaa BO3MOHOCTb 3arpy3ku ¢ SATA HDD npegycmoTpeHa, HO B HACTOAWMM
MOMEHT OHa He npoBsepeHa.

5.4. USB

B cnyyae, ecnm npoueccop He HaxoguT UCNONHAEMOro KOAa BO BHELHWX HOCUTEeNAX, OH
nepexoauT B pexkMm 3arpysku yepes USB. [Ona akTMBauuu 3TOro perkmma, Heobxogmmo
OCYLLECTBUTb PEXMM 3arpy3km ¢ uSD KapTbl NpM OTCYTCTBUM CAaMOW KapTbl. B wTaTHOM BMAe,
OCHOBHOE Ha3HavyeHne pexunuma 3arpysku yepes USB — BoCCTaHOBAEHUE CUCTEMbI, CM. Aanee.

6. KopHeBas ¢daiinosas cucrtema

6.1. Buildroot kopHeBas ¢pannosas cucrema

KopHeBas ¢aiinosas cuctema (PC), B noctaBasemom BapuaHTe naatbl, XpaHuTtca Ha NAND
flash 1 MoOHTMpyeTca BO Bpems 3arpysku, MosTomy, cnegyeT BHMMATENbHEM OTHOCUTCA K
M3MEHEHMAM B CKPUMTAx 3arpy3Kku CUCTEMBI.

KopHeBas ®C coaepUT Habop 6a30BbiXx MNPUAOKEHUN (OONBLWIMHCTBO W3 KOTOPbIX
ABNAIOTCA peannsaumeint MynbTUOYHKLMOHANIbHOIO NPUNOXKeEHUA BusyBox), coaepKut:

e HTTPD — cepBep HTTP

e FTPD — cepsep FTP

e Telnetd — cepBep Telnet

e TFTP — yTnunnta npnema-nepenaumn ¢amnos no TFTP npoToKony

e Z-modem ytuanTtbl (ana obmeHa dainamm yepes COM nopt

e Microcom — TepMUHanbHaa Nporpamma

e TS-lib — Habop yTMANUT gnsa onepauuii c CEHCOPHOM NAHENbIO

e Memtester — Tect namaTtu

e Mplayer — meama-npourpbiBaTenb

e MC — ¢aiinoBblii meHeaxep

e (Ot

° ..

Ha cnydyalh aBapum KopHeBOM ¢aiiioBOM CUCTEMbI, NPEAYCMOTPEH PEeXMM aBapUNHOWN
3arpysKku, ANA ero akTmBauuu Heobxoaumo npepsaTb 3arpy3ky B U-boot (HarkaB Ha ntobyto
KnaBuwy) M BbINONHUTL KOMaHAy «run safe_boot». 3arpysutca obpas cuctembl, B KOTOPOM
KopHeBaa ®C pacnonorkeHa B NaMATU U MOXKHO OyaeT NPUCTYNUTb K PEMOHTY OCHOBHOM
KopHeBon ®C, Hanpumep, 3anycTuTb ckpunt «rootfs update tftp», B pesynbtate paboThbl
KoToporo byaer 3aHoBo oTdopmaTtupoBaH BTopol pasgen NAND flash, ckonuposan ¢ TFTP
cepBepa BUPTyasIbHOM MalUMHbI M pacnakoBaH apxme KopHeson ®C.
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CnepyeT yyecTb, A4pO0 3anyckaemoe KomaHzon «safe_boot», npu crapte aHanusmpyet
NPUCYTCTBME U 3aNycKaeT cKpun «system_prepare_imx6g» B8 nepsom pasgene uSD KapTbl,
KOTOPbIN B CBOIO OYepeab BOCCTAHAB/IMBAET CUCTEMY.

6.2. Ubuntu KopHeBas ¢annosas cucrema

Mocne nogrotoBku uSD KapTbl ckpuntom sd_prepare.sh, Ha Hee konupyeTtca Ubuntu ®C.
[Ona ee 3arpy3kn, HeobxoaAMMO npepBaTb 3arpy3vmk U-boot M BbINONHWUTL KOMaHAy «run
mmc_boot». Pabounin cton cuctembl HactpoeH Ha HDMI Bbixog, Npu nepBOomM 3amnycke
HeobxoAMMO HaCTpOUTb ceTeBOW MHTepdeic noL peanun BaLIEro CEeTeBOr0 OKPYXKEeHUs
(HacTpouTb ceTeBOWM agpec u gateway), nocne Yero MOXKHO 6yaeT HeobxoaMmble MakeTbl B
cuctemy. B wtatHom Bmuae HactpoeH: SSH, FTP ...

7. BuptyanbHaa mawunHa VMware

Ona cbopkn agpa m KopHesoh PC umcnonb3yetcs BUpPTyasbHas MawumHa VMware c
yctaHoBneHHon OC Ubuntu, B cocTaB KOTOPOW BXOAAT BCE UCXOAHbIE TEKCTbl, KOMMUAATOP U
YyTUAUTLl ans cbopku (toolchain), ckpunTbl. Tak e B BUPTYaslbHOW MalUMHE YCTAaHOB/AEHbI U
HaCTpOeHbl cepBUCbl ANA yaobcTBa B3aMMOAENUCTBUA C «maTepuHcKkor» OC u OoTNafo4HOM
nnatoi: SSH, FTP, TFTP, Samba (moctyn K ¢painam cetn Microsoft).

Pasapxusupyinte ¢dain “ SK-iMX6Q_linux_build_machine.rar”, yctaHosute VMware-player
nnn VMware, OTKpOMTE M NPOEKT BUPTYyaNbHOM MalLMHbI (Ha BONPOC, CKOMMPOBaHa cMcTema
UNKn nepemelL.eHa Heob6xo4MMO OTBETUTDL - NepeMeLLeHa).

Ana paboTbl HeobXo4MMO HACTPOUTb ceTeBble WHTepdelicbl (nossaawwmMecs nocne
ycTaHoBKM VMware), npMcBomMB UM onucbiBaemMble HUKe |IP agpeca:

EthO (Bridget) ¢ agpecom 192.168.0.2, 3aaymaH A/1s B3aMMOAENCTBME C nNAaToM, AnA
3arpysku obpasos no TFTP ... T.e. a4na HopmanbHOW paboTbl, NoTpebyeTcs npucBouTb IP agpec
PC ceTeBoW KapTbl (K KOTOPOW NoAKAOYAETCs OTAaAo4uHan nnata) 192.168.0.XXX

Ethl (Host-only) c agpecom 192.168.2.2, 3aaymaH ansa B3aumogenctesus ¢ PC (T.K. Bridget
nHTepdernc oTkoYaeTca Npm GU3MYECKM OTKAOYEHHOM ceTeBOM Kabene, B ciyyae € NpAMbIM
nogknoyeHMem nnatbl K PC), B 4acTHOCTU, ANA BO3MOXKHOCTU KOMUpoBaHWsA ¢ainos u3
BUPTYaNIbHOM cUCTeMbl. B CBOWMCTBaxX CeTeBbIX YCTPOMCTB, 3TOMY BMPTya/ibHOMY afanTtepy
HY»HO npuceounTb IP 192.168.2.1

Mocne NpaBUALHOW HACTPOMKM (C NOAKNHOYEHHOM MAATOM) AONMHbI YCNEwWHO NPOXoAnTb
PING c PC no agpecam 192.168.2.2, 192.168.0.2, 192.168.0.136.

Mocne 3arpy3Ku BUPTYyasibHOM MALLMHbI ee He 0653aTeNIbHO BbIKAKOYaTb, AOCTAaTOYHO byaeT
Ha*KaTb KHOMKY Nay3bl MU BO BPeMsA CAeAyHoLero ceaHca paboTbl He NPUAETCA KAaTb 3arpy3ku
BupTyanbHonm OC, HO npuM 3TOM, B HEKOTOPbIX C/Ay4asaAX, HYKHO C/leauTb 3@ CUCTEMHbIM
BpemeHem, 0COOEeHHO MpPW KONMMPOBaHMWM HOBbIX ¢annos (Mmetowmx HGonee nosaHwK AaTy
CO3aHMA OTHOCUTE/IbHO CUCTEMBI) A/1A COOPKM.

Mo ymonyaHuio, B CUCTEME NPUCYTCTBYET OAMH NO/Ib30BaTENb:

e user, naponb 123456

Cynepnonb3oBaTtens root B BUPTYaNbHOM MaLLMHE HET, A AENCTBUI C ero NPUBUNETUAMM
Heob6Xxo4MMO NONb30BaTbCA KOMaHAaMM su uam sudo.

Mocne BXoAa MOXHO MNEpPeKNoYUTbC Ha KoHconb (Ctrl+Alt+F(1-6)) w  3anyctutb
MidnightComander (mc).
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OcHoBHas pabouas nanka /home/user/src, coaepxumoe:

e kernel —coaepXunT A4P0O CUCTEMBI, B KOPHEBOWN ANPEKTOPUM AAPA IeKaT CKPUNTbI:
menuconfig.sh — chyut ana KoHGUryprMpoBaHMa AApa CUCTEMbI LUTAaTHOM 3arpy3Ku
build.sh — chyxut ana cbopku sgpa

e rootfs/nand_fs — coaepuT KOpHEBY cuUCTeMy LITAaTHOW 3arpy3kM cobupaemyro ¢
nomouwbto buildroot, ckpunt build.sh cobupaer KopHesyto ®C n KonupyeT ee apxmB B
/home/user/tftp nanky. [na KOHPUrypMpoOBaHMUA COAEPKMMOro HEOBXOAMMO BbINONHUTD
«make menuconfig»

e rootfs/safe_fs — cogep»kut KopHeByto cuctemy ans safe 3arpysku, Ans KOHGUrypUpoBaHUA
coaepXmMmoro Heobxogumo BbINOAHUTL «make menuconfig», gna cbopKM AOCTAaTOYHO
BbINO/MHUTL cKpMNT build.sh

e u-boot — coaepKUT 3arpy3umK CUCTEMbI, B KOPHEBOM AUPEKTOPUM NEKAT CKPUNTDI:
build.sh — cobupaeTt u-boot ana 3arpysku cuctembl ¢ NAND flash n konupyeTt ncnonHsembii
dann B /home/user/tftp nanky

7.1. Mpumepsl
O6HoBneHue aapa Linux, ana storo Heo6xoANMO:

® 3anyCcKaem BUPTYa/IbHYIO MaLLUUHY

e 3anyckaem ckpunt /home/user/src/kernel/linux-3.0.XX/build.sh

e BK/lOYaem/nepesarpy)xaem nnaTy c nogkntoveHHbim Ethernet (pasbem T1) M RS232
Kabenamm

e npepbiBaem B U-boot npouecc 3arpyskun Haxkatem ntoboi Knasuwmn

e BbINosiHAeMm “run system_update”
3arpy3sKa sigpa Linux ¢ TFTP cepBepa, ansa atoro Heob6xoaAnmo:

® 3anyCcKaem BUPTYa/IbHYIO MaLLUUHY

e BK/OYaem/nepesarpyskaem nnaty c nogknwoyveHHbIm Ethernet (pasvem T1) M RS232
Kabenamm

e npepbiBaem B U-boot npouecc 3arpyskun HaxkaTmem Nt060M KnasmLwn

e BbInosiHAem “run tftp_boot”
O6bHoBneHune u-boot, ansa sToro Heobx0AUMO:

® 3anyCcKaem BUPTYa/IbHYIO MALLUNHY

e BK/AOYaem/nepesarpyskaem nnaty c nogknwoyveHHbIm Ethernet (pasvbem T1) M RS232
Kabenamm

e npepbiBaem B U-boot npouecc 3arpyskun HaxkaTmem 0601 KnasmLwn

e BbinosiHAem “run safe_boot”

e ocne 3arpysku cuctemsl, BbinonHaem “uboot_update”

9. BoccraHOBNEHME CUCTEMBI

Ha cnyyalh Heob6xoaMMOCTM BOCCTAHOB/IEHMA CUCTEMbl NPeayCMOTPEHO ABa BapMWaHTa:
3arpyska no USB ¢ nocneaylowen noAroToBKOM CUCTEMbI, 3arpy3ka € uSD KapTbl C
nocneaytoLwen NogroToBKOM CUCTEMBI.
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9.1. BocctaHoBneHue upe3 USB OTG nHtepdeiic

MpenBapuTenbHo Heobxoaumo pacnakoBaTb MFG-tool ytunauty (apxus Mfgtools-Rel-
1.1.0 121218 MX6Q_UPDATER_SK.rar). Moaxkntounts USB Kabenb K paszbemy X22, NOAKNAOYUTb
RS232 kabenb 1 3anyCcTUTb TEPMMUHABHYIO NPOrpammy.

Mpon3BecT MaHUNyAALMUN B COOTBETCTBMMU C NMYHKTOM 5.4, (3arpy3ka yepe3 USB)

BKAOUMTL nNUTaHWe nnaTbl, NpPUM MNepBOM 3anycke, B cucteme nosasutca Hosoe HID
YCTPOWCTBO.

3anyctutb MfgTool2.exe, B pe3yabTaTe AOMXKHO NOAYYNTLCA:

Hub 7--Fort 1 Status Information
Drive{s): [ 7 Succeszful Operations:
Failed Operations:

HID 7
-COBMECTHMOS YCTPOMCTED Failure Rate:

HaxaTb KHOMKy «Start», B TepMWHanbHOW nporpamme byaetr oTobparkaTbca paboymi
npotiecc.

YTuauta ckonupyetT B NamMsATb 3arpysymMk M A4po co BCTpoeHHon PC, panee nepegact
ynpasfieHne 3arpy3unKky. locne 3anycka agpa, YyTMAUTa CKonupyeT Heobxoaumbie ¢anbl U
3anyctun ckpunt «/bin/system_prepare_imx6qg», nocne ckonupyet M pacnakyeTt ¢ainosyto
cuctemy Bo BTOpol pasaen NAND flash.

Mocne 3aBepleHUA paboTbl, HEOOXOAMMO OTKAOYUTbL MUTAHWE M HACTPOUTb PEXKUM
3arpy3ku ¢ NAND flash.

9.2. BocctaHoBneHue c uSD

MNpeaBapuTenbHo HeobxoaMmo noaroToBUTb uSD KapTy CKpUNTOM
«/home/user/src/rootfs/linaro_fs/sd_prepare.sh», nponssect maHMnyaaumm B COOTBETCTBUM C
nyHKTOom 5.2 (3arpyska c uSD KapTbl), nogkaounts RS232 kabenb.

BcTtaBuTb USD KapTy B pasbem X8, BKAOUUTb NUTAHME.

MpepBaTb paboTy 3arpy3unKa u-boot HaxkaTmem NOOON KNaBULLIN.

BbinonHUTL KOMaHAy «run safe_boot»

Bo Bpema cTapTa cucTembl 3anycKaeTcsa CKpUNT system_prepare_imx6q ¢ nepBoro pasaena
uSD KapTbl, KOTOpbI KonupyeT ucnonHsemble pannbl B8 NAND flash, a Tak ke dopmaTtupyeT u
pacnakoBbIBAET KOPHEBYIO PaNNOBYO CUCTEMY.

Mocne 3aBepleHUA paboTbl, HEOOXOAMMO OTKAOYUTbL MUTAHWE M HACTPOUTb PEXKUM
3arpy3ku ¢ NAND flash.

10. O6wmii npuHLUKMN paboTbl cUcTEMbI

Mocne nogaum nuTaHMA (NepesarpysKku), NPOLECCop 3anycKaeT 3arpys3ynKk (HaxoauTca BO
BHYTPEHHel He  nepenporpammupyemori  ROM),  KOTOpbIM  aHANMU3UPYA  YPOBHMU
KOHPUIypaLMOHHbIX CUTHANOB, onpeaenaeT UCTOYHUK 3arpys3Ku.

MockonbKy BHewHaa DDR3 (uaun nobaa apyras namaATtb - HE UHULMANU3UPOBaAHA), Nepsoe
3anyckaemoe NpuIoXKeHMe AO0MKHO ObiTb 3arpy3ynkom. ITO NpuoXKeHue (3arpysyumnKk u-boot)
MMeeT 3aro/JIoBOK A/1A C HacTpoiKamum BHewHel DDR3 namsaTtu. 3arpy3umk u-boot obnapaet
OOLMPHBIMM BO3MOXHOCTAMMW, Hanpumep, oH ymeeT KonuposaTb ¢ainbl ¢ TFTP, SD u T.n.,
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noaAepKnBaeT Lenbli Habop KOMaHAg U peMMOB. B nepemeHHbIX OKpyXeHua u-boot ecTb
KOMaHAA 3amnycka, B KOTOpPOW yKa3aHo, no Kakomy agpecy NAND flash cnepyetr npounTatb
obpas agpa, Kyga 3TOT 06pa3s namATM CKOMMPOBaATb M MO KaKOMy ajpecy 3anycTuTb.

Cnepytouime coobLLEHNA KOHCONM UANKOCTPUPYIOT 3TOT NPOLLECC:

NAND read: device 0 offset 0x1100000, size 0x500000
5242880 bytes read: OK
## Booting kernel from Legacy Image at 10800000 ...

AprymeHTbl 3anycKa ffpa XpaHATCA B MepeMeHHbIX OKPYXKEHUA 3arpy3ymnkKa.
Mepen 3anyckom fAgpa Linux, OHO nepBbiM AENOM MNPOBEPAET KOHTPOJIbHYIO CyMMYy

cobCcTBEHHOMO apxmBa M pacnakoBbiBaeT ceba (B cnyyae safe 3arpysku, A4po BKAOYaET B cebn

elle KoOpHeByto cDC), UNNKCTPaUnA:
## Booting kernel from Legacy Image at 10800000 ...

Image Name: Linux-3.0.35
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 4118116 Bytes = 3.9 MB

Load Address: 10008000

Entry Point: 10008000

Verifying Checksum ... OK

Loading Kernel Image ... OK
OK

[danee nget MHUUMANM3aUMNA BCEW CUCTEMbI, ApaiiBepoB, GalNOBbIX CUCTEM, MOCAE YEero
yrnpaBaeHne nepesaeTca CKPUNTam HayabHOro 3anycKka B nanke /etc/init.d
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