OTtnapo4Hasa nnata SK-iMX53-XC6SLX

NHCTpYKLUMA nonb3oBaTenA




SK-iMX53-XC6SLX:

FreeScale iMX536 (ARM Cortex-A8 800MTl'u, cuctema paboTaeT Ha yactote 1000MTL)
DDR2 256M6aiit (64Mx32)
SLC NAND Flash 256 Mb6anT
Ethernet 100/10M
Audio CODEC Bxoa/Bbixoa,
TV / Audio SPDIF Bbixog,
2x uSD pasbem
SATA pasbem
USB Host/Device
USB Host
RS232
CAN PHY
RTC (4yacbl peanbHOro BpemeHu), aeprkatenb batapeun 1220
JTAG pasbem
Pasbembl pacwmpeHun

Xilinx XC6SLX25 (FPGA 24051 Logic cells)
DDR2 128M6aiT
KoHdurypaumnoHHasa SPI flash
KoHourypaumua FPGA c ARM
MogKntoyeHme K BHelHel WwuHe namsat ARM
MogkntoueHne K MLB nutepdeicy ARM
Pasbembl pacwmpeHma

BO3MOXXHOCTb NPAMOro NOAKAKYEHUA:

SK-ATMO0700D4-Plug unu aHanor — moaynb pacwmperHnsa LCD TFT 7” naHenb
SK-TFT1024x768TP-Plug — moaynb pacwmnpeHnsa LCD TFT 8” naHesnb
SK-HDMI-Plug — moaynb pacwmnpeHna HDMI Bbixoaa

SK-VideoADC-Plug — moaynb paciumpenusa oumMppoBKM BUAEO CUTHANA
SK-SIMCOM-Plug — moaynb pacwmnpenma GSM/GPS/3G moaynei

Komnnekr noctaBku: oTnagodHas nnata SK-iMX53-XC6SLX, USB-A-USB-A Kabenb, RS232
Kabenb, CCbiNIKa ANA CKaYMBAHMA HEOOXOAMMbIX MaTepPMaoB.
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1. O6wme XxapaKTepUCTUKHU

* HanpsaeHue nuTaHuA: 5-6B (LeHTpanbHas Knna pasbema), Makcumym 6B.

* [loTpebnaemblt TOK nnatbl - Ao 2A, cnegyeTt yu4uTbiBaTb noTpebneHune noakavaemomn
BHewWHen nepudepun.

* [abaputbl 138x84x20mMm

2. HasHauyeHue pyxamnepos
1-bI BbIBOA, NEepeMbIYEK U NePEKIOHAIOLLMX NePEMbIYEK MOMEYeH KBaAPaTHOM KOHTAKTHOM
naoLLaaKoM.

e J1 no3BosiAeT BbIbBUpPaTb Kakon n3 curHanos (VS unu FIELD) 6ynet ncnonb3oBaH moaynem
CS| B KauecTBe CMHXPOCUIHAMA KaapPOBOM pa3BepPTKM

* ]2 no3BonAeT NOAKNOYATL IMHENHbIN BXO4, ayAM0 KoAeKa

* J3 no3sonAeT NoAKNOUYUTL cornacytowmi pesumctop K CAN amHum

* no3BoNsfeT ynpaBnATb curHanom FPGA - PROGRAM (MHMUManusauma 3arpysku
KOHPUrypauum)

e J5 wrtbipeBoi pasvem ana noaknatoueHma amHum CAN nHtepdeica

* )6 nossonAet oTkAUYMTb CS curHan KoHdurypauymoHHon SPI DataFlash

* J7 onpepenseT UCTOYHMK 3arpy3km FPGA, 3amkHyT — SPI DataFlash, pazomkHyT — ARM

* )8 nossonsaet ncknountb NAND Flash 13 cuctemol, akTyanbHo ans 3arpysku no USB

e J12 onpepaendaet Kakon ns curHanos, TV nnu SPDIF, byaeT noakatoyeH K X24

* J13 no3sonsaet ynpaBnaTb ypoBHem ID curHana gna USB-OTG

* J14 no3BonaeT NogKNUYNTb NUTaHUe K USB paszbemy X22 MUHYA TPaH3UCTOPHbIE KacKagbl
ynpasaeHuns

e J15 no3BonaeT NogkNtounTb NUTaHne K USB paszbemy X23 MUHYA TPaH3UCTOPHbIE KacKagbl
ynpaBieHus, cneayeT y4ecTb Aa/ibHenwee Haanume B uenu J16

e J16 ynpaBnaseT noAaden nuTtatolero HanpaxeHmsa K X23, BHUMAHUE!!! B pexkume paboTbl
nopta Kak Device (Hanpumep, npu USB 3arpy3ke) gonxkeH 6bITb Ppa3OMKHYT
Mo ymon4yaHuto 3aMKHyYTbl nepembiuku: J3, J8, J14, J15, J1 — nonoxeHue 2-3, J12 -
nosoxeHwue 2-3

3. Hauano pab6ortbl

Mepen Hayanom paboTbl ybeanTecb B NONOKEHUN AKAMMNEPOB (CM. BbIlE), TaK XKe cneayeT
03HAaKOMUTbCA CO BCEMU MaTepuanaMm MMeroLWwmx ctatyc «BaxHaa Tema» namn «ObbasneHne»
Ha ¢opyme starterkit.ru B pasgene “OtnagouHble nnatbl > SK-iMX53-XC6SLX”

Mopkntoumte RS232 Kabenb, maywmin B Komnnekte, kK COM nopty PC (nam USB-COM
npeobpasoBaTento), HaCTPONTe TePMWHANbHYIO NporpaMmmy Ha ucnosb3dyemblit COM nopT c
napameTtpamun 115200 6e3 ynpaBaeHUA MOTOKOM.

Mogkniounte ceteBon (Ethernet) kabenb, HacTpoiite IP agpec ceteBoi KapTbl PC B
Avana3oHe aapecos (Kpome agpeca 192.168.0.136) 192.168.0.XXX.

MNoakntounTe NUTaHMe, B TepMVIHaI'IbHOﬁ nporpamme noABATCA aHaN0rn4yHble COO6LLI,€HMF|Z

U-Boot 2009.08 (May 02 2012 - 13:37:31)

CPU: Freescale i.MX53 family 2.1V at 1000 MHz
mx53 pll1: 2000MHz

mx53 pll2: 400MHz

mx53 plI3: 432MHz

mx53 pll4: 455MHz
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ipg clock : 66666666Hz

ipg per clock : 33333333Hz
uart clock : 66666666Hz
cspi clock : 108000000Hz
ahb clock :133333333Hz
axi_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: [WDOG]
Boot Device: NAND
DRAM: 256 MB

NAND: Manufacturer
Device Code : Oxda
Cell Technology :SLC
Chip Size : 256 MiB
Pages per Block : 64
Page Geometry :2048+64
ECC Strength  : 4 bits
ECC Size :512B

Data Setup Time :20ns
Data Hold Time :10ns
Address Setup Time: 20 ns
GPMI Sample Delay : 6 ns

: Samsung (0xec)

tREA : Unknown
tRLOH : Unknown
tRHOH : Unknown
Description : KO9F2GO8UOA

Bad block table found at page 131008, version 0x01
Bad block table found at page 130944, version 0x01
nand_read_bbt: Bad block at 0x00000a080000
nand_read_bbt: Bad block at 0x00000ec60000

256 MiB

MMC: FSL_ESDHC: 0

** \Warning - bad CRC or NAND, using default environ
In:  serial

Out: serial

Err: serial

Net: FECO [PRIME]

Hit any key to stop autoboot: 3 2 1 0

NAND read: device 0 offset 0x1a00000, size 0x5e0000
6160384 bytes read: OK
## Booting kernel from Legacy Image at 70800000 ...
Image Name: linux-2.6
Image Type: ARM Linux Kernel Image (uncompress
Data Size: 2755100 Bytes = 2.6 MB
Load Address: 70008000
Entry Point: 70008000
Verifying Checksum ... OK
Loading Kernel Image ... OK
OK
Starting kernel ...
Initializing cgroup subsys cpuset
Initializing cgroup subsys cpu
Linux version 2.6.35.3-1129-g691c08a (user@imx535-b
2009qg3-67) ) #38 PREEMPT Thu Jul 26 01:34:34 UTC 20
CPU: ARMv7 Processor [412fc085] revision 5 (ARMV7),
CPU: VIPT nonaliasing data cache, VIPT nonaliasing
Machine: Freescale MX53 LOCO Board
Memory policy: ECC disabled, Data cache writeback
Built 1 zonelists in Zone order, mobility grouping

Kernel command line: noinitrd console=ttymxc0,11520

rootfstype=ubifs
PID hash table entries: 1024 (order: 0, 4096 bytes)
Dentry cache hash table entries: 32768 (order: 5, 1
Inode-cache hash table entries: 16384 (order: 4, 65
allocated 1146880 bytes of page_cgroup
please try ‘cgroup_disable=memory"' option if you do
Memory: 224MB = 224MB total
Memory: 220620k/220620k available, 8756k reserved,
Virtual kernel memory layout:
vector : Oxffff0000 - OxffffL000 ( 4 kB)
fixmap : Oxfff00000 - Oxfffe0000 ( 896 kB)
DMA  : 0xf8e00000 - Oxffe00000 (112 MB)
vmalloc : 0x8e800000 - 0xf4000000 (1624 MB)
lowmem : 0x80000000 - 0x8e000000 ( 224 MB)
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pkmap : 0x7fe00000 - 0x80000000 ( 2 MB)
modules : 0x7f000000 - 0x7fe00000 ( 14 MB)
.init : 0x80008000 - 0x80029000 ( 132 kB)
.text : 0x80029000 - 0x804f0000 (4892 kB)
.data : 0x80512000 - 0x80555440 (270 kB)
SLUB: Genslabs=11, HWalign=32, Order=0-3, MinObject s=0, CPUs=1, Nodes=1
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 (option s '115200")
bootconsole [ttymxc0] enabled
Console: colour dummy device 80x30
Calibrating delay loop... 999.42 BogoMIPS (Ipj=4997 120)
pid_max: default: 32768 minimum: 301
Mount-cache hash table entries: 512
Initializing cgroup subsys debug
Initializing cgroup subsys ns
Initializing cgroup subsys cpuacct
Initializing cgroup subsys memory
Initializing cgroup subsys devices
Initializing cgroup subsys freezer
Initializing cgroup subsys blkio
CPU: Testing write buffer coherency: ok
devtmpfs: initialized
regulator: core version 0.5
regulator: dummy:
NET: Registered protocol family 16
i.MX IRAM pool: 128 KB@0x8e840000
IRAM READY
FEC PHY freq 50000000
CPU is i.MX53 Revision 2.1
Using SDMA |.API
MXC DMA APl 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)
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)
TCP established hash table entries: 8192 (order: 4, 65536 bytes)
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 by tes)
NET: Registered protocol family 1

RPC: Registered udp transport module.

RPC: Registered tcp transport module.

RPC: Registered tcp NFSv4.1 backchannel transport m odule.
LPMode driver module loaded

Static Power Management for Freescale i.MX5
PM driver module loaded

sdram autogating driver module loaded

Bus freq 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

i.MXC CPU frequency driver

regulator: get() with no identifier
mxc_cpufreq_driver_init: failed to get gp regulator
DVFS PER driver module loaded

fuse init (API version 7.14)

msgmni has been set to 430

alg: No test for stdrng (krng)

cryptodev: driver loaded.

io scheduler noop registered

io scheduler deadline registered

io scheduler cfq registered (default)

regulator: get() with no identifier

mXxc_ipu mxc_ipu: Channel already disabled 9
mxc_ipu mxc_ipu: Channel already uninitialized 9
Console: switching to colour frame buffer device 10 0x30
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mXxc_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 (irq = 31) is a Freescale i.MX
console [ttymxcO] enabled, bootconsole disabled
console [ttymxcO] enabled, bootconsole disabled

mxcintuart.1: ttymxcl at MMIO 0x53fc0000 (irq = 32) is a Freescale i.MX
mxcintuart.2: ttymxc2 at MMIO 0x5000c000 (irg = 33) is a Freescale i.MX
mxcintuart.3: ttymxc3 at MMIO 0x53ff0000 (irq = 13) is a Freescale i.MX
mxcintuart.4: ttymxc4 at MMIO 0x63f90000 (irq = 86) is a Freescale i.MX
loop: module loaded
No sata disk.

NO SATA device is found, relase resource!
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-bi t":
0x000000000000-0x000002000000 : "bootloader and ker nel"

0x000002000000-0x000010000000 : "nand.rootfs"

UBI: attaching mtd1 to ubiO

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

UBI: smallest flash I/O unit: 2048

UBI: sub-page size: 512

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

UBI: attached mtd1 to ubiO

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

UBI: number of good PEBSs: 1786

UBI: number of bad PEBs: 6

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: 139

UBI: total number of reserved PEBs: 1647

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

UBI: max/mean erase counter: 3/1

UBI: image sequence number: 1757709804

UBI: background thread "ubi_bgt0d" started, PID 945

vcan: Virtual CAN interface driver

flexcan netdevice driver

flexcan imx53-flexcan.0: device registered (reg_bas e=8eal0000, irq=82)
flexcan imx53-flexcan.1: device registered (reg_bas e=8eal18000, irg=83)
CAN device driver interface

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 Co ntroller
fsl-ehci fsl-ehci.0: new USB bus registered, assign ed bus number 1

fsl-ehci fsl-ehci.0: irg 18, io base 0x53f80000

fsl-ehci fsl-ehci.0: 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.1: Freescale On-Chip EHCI Host Co ntroller
fsl-ehci fsl-ehci.1: new USB bus registered, assign ed bus number 2
fsl-ehci fsl-ehci.1: irq 14, io base 0x53f80200

fsl-ehci fsl-ehci.1: 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 fo r USB modems and ISDN adapters
Initializing USB Mass Storage driver...
usbcore: registered new interface driver usb-storag e

USB Mass Storage support registered.

mice: PS/2 mouse device common for all mice

spi0.0 supply vce not found, using dummy regulator

ads7846 spi0.0: external vVREF for ADS7843 not speci fied
ads7846 spi0.0: touchscreen, irq 214

input: ADS7843 Touchscreen as /class/input/inputO

spil.0 supply vce not found, using dummy regulator

ads7846 spil.0: external vVREF for ADS7843 not speci fied
ads7846 spil.0: touchscreen, irg 211

input: ADS7843 Touchscreen as /class/input/inputl

spi2.0 supply vce not found, using dummy regulator

ads7846 spi2.0: external vVREF for ADS7843 not speci fied
ads7846 spi2.0: touchscreen, irq 166

input: ADS7843 Touchscreen as /class/input/input2

rtc-ds1307 1-0068: rtc core: registered ds1338 as r tcO
rtc-ds1307 1-0068: 56 bytes nvram
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mxc_rtc mxc_rtc.0: rtc core: registered mxc_rtc as
i2c /dev entries driver
Linux video capture interface: v2.00
mxc_v4l2_output mxc_v4l2_output.0: Registered devic
APM Battery Driver
MXC WatchDog Driver 2.0
MXC Watchdog # 0 Timer: initial timeout 60 sec
VPU initialized
mxc_asrc registered
mxc_mlb.0 supply VCAM not found, using dummy regula
gpu mmu enabled
mxsdhci: MXC Secure Digital Host Controller Interfa
mxsdhci: MXC SDHCI Controller Driver.
mmc0: SDHCI detect irg 167 irg 1 INTERNAL DMA
mxsdhci: MXC SDHCI Controller Driver.
mmcl: SDHCI detect irq 227 irg 2 INTERNAL DMA
usbcore: registered new interface driver usbhid
usbhid: USB HID core driver
No device for DAI tlv320aic23
mxc_spdif mxc_spdif.0: MXC SPDIF Audio Transmitter
No device for codec mxc spdif
No device for DAl mxc spdif
No device for DAI imx-ssi-1-0
No device for DAl imx-ssi-1-1
No device for DAI imx-ssi-2-0
No device for DAI imx-ssi-2-1
No device for DAI imx-spdif-dai
TLV320AIC23 mclk freq 12000000
AIC23 Audio Codec 0.1
DMA Sound Buffer Allocated: Playback Uselram=1 ext_
Size=24576
DMA Sound Buffer Allocated: Capture Uselram=1 ext_
size=24576
asoc: thv320aic23 <-> imx-ssi-2-0 mapping ok
DMA Sound Buffer Allocated: Playback Uselram=1 ext_
size=24576
asoc: mxc spdif <-> imx-spdif-dai mapping ok
ALSA device list:
#0: imx-3stack (tlv320aic23)
#1: imx-3stack-spdif (mxc spdif)
TCP cubic registered
NET: Registered protocol family 17
can: controller area network core (rev 20090105 abi
NET: Registered protocol family 29
can: raw protocol (rev 20090105)
can: broadcast manager protocol (rev 20090105 t)
VFP support v0.3: implementor 41 architecture 3 par
registered taskstats version 1
rtc-ds1307 1-0068: setting system clock to 2012-07-
UBIFS: mounted UBI device 0, volume 0, name "nandfs
UBIFS: file system size: 208373760 bytes (203490
UBIFS: journal size: 10450944 bytes (10206 Ki
UBIFS: media format: w4/r0 (latest is w4/r0)
UBIFS: default compressor: 1zo
UBIFS: reserved for root: 4952683 bytes (4836 KiB)
VFS: Mounted root (ubifs filesystem) on device 0:13
devtmpfs: mounted
Freeing init memory: 132K
Init: rm: can't remove '/bin/ip": No such file or d
mXxc_ipu mxc_ipu: Channel already disabled 7
mxc_ipu mxc_ipu: Channel already uninitialized 7
OK
Starting logging: OK
Initializing random number generator... done.
Starting network...
ethO: Freescale FEC PHY driver [Micrel KS8001] (mii
flexcan imx53-flexcan.0: writing ctrl=0x0b312085
Starting dropbear sshd: OK
prog pulse done, wait for init
input file size 801569
buffer allocated
file read and closed
start main loop
PHY: 0:01 - Link is Up - 100/Full
nmain loop finished
FPGA started
start sequence completed
buffer freed

ARM-FPGA interconnection tests of SK-iMX53-XC6SLX b

Detect valid FPGA configuration ... detected.
Testing FPGA Block RAM ... PASSED.
MicroBlaze selftest DDR2, waiting ready ... PASS

MicroBlaze selftest cycles - 1 (first cycle -

www.starterkit.ru
426000, Poccua, r.xesck, yn.TenernHa 4.30
Ten.(3412)478-448, +79226802173

rtcl

e videol

tor

ce driver

8)

ram=0 buf->addr=f8018000 buf->area=8e858000

ram=1 buf->addr=7d2f0000 buf->area=f98ac000

ram=1 buf->addr=7d300000 buf->area=f98b2000

t 30 variant c rev 2

31 13:23:20 UTC (1343741000)

KiB

, 198 MiB, 1615 LEBS)

B, 9 MiB, 81 LEBS)

irec

tory

_bus:phy_addr=0:01, irg=-1)

oard:

ED
small area test)

OtnapgouvHasa nnata SK-iMX53-XC6SLX

e-mail: info@starterkit.ru



All ARM-FPGA interconnection tests is PASSED.
Welcome to Buildroot

buildroot login:

Y10 03HayaeT, YTo cMcTema ycreLHOo 3arpysunaacb 1 rotosa K pabore.

[na BXxoga B KOHCONb BBeAUTE MMA NONb30BaTena root, naposnb He TpebyeTtca (4pyrux
nosb3oBaTesiell B CUCTEME HET), NoCae Yero MMeeTe MO/HbIA KOHCONbHbLIA AOCTYN K cUCTeMe.
TaK e MOXKHO noakAtouMTbca ¢ nomouwbto Telnet, FTP, HTTP, SSH, ceTeBoi agpec nnathbl
192.168.0.136. [pu nogKknoyeHUn-oTkAtodeHn USB, uSD KapT namatv, oHu  byayt
aBTOMATUYECKN MOHTUPOBATLCA-PA3MOHTUPOBATLCA B CUCTEME.

Ecnm 6bin noakntoueH SK-ATMO700D4-Plug (k ntobomy nam obomm LVDS pasbemam), Ha
3KpaHe noaBUTCA rpaduryeckoe M3obpakeHne M cooblieHne O cTapTe CUCTEMbI, NPU NepBoOW
3Brpy3ke, Heobxo4MMOo 0TKanMbpoBaTb CEHCOPHYHO MNaHeNb.

4. Cocrtas OC Linux
Aapo 2.6.35.3-11, BKAoYaA gpansepa:
e Ethernet

* NAND flash

* SATA

e SD-card

e USB-host

e USB-gadget

e LVDS

* |2C

* SPI

e UART

e RTC

* CAN

e WatchDog

* Frame Buffer

* TP ADS7843

* MLB

5. Cnocobbl 3arpy3ku U cogeprxumoe KopHeBoit ¢paiinoBoii cuctembl
iMX53X noapasymeBaeT pasMYHble BO3MOMKHble WCTOYMHWUKM 3arpyskKM, Ha njarte
npeaycmoTpeHo asa - NAND flash n USB

5.1. NAND flash

NAND flash pas6buTa Ha aBe YacTu:

1) 32M — gns xpaHeHUs 3arpy3ynKoB, aapa CUTEMbI U CMTEeMbI 3arpy3ku «safe mode»
0-0x1000000 — ob1acTb 3arpy3ymKa
0x1000000 — 0x1A00000 — obnactb xpaHeHus Safe cuctembl (A4PO CO BCTPOEHHOM
KopHesoi ®C)
0x1A00000 — 0x2000000 — 061acTb XpaHeHMA sApa CUCTEMbI
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2) 224M - pa3gen UBI paitnoBoi cucteMbl, UCNOb3YETCA B KauecTBe KopHeBoWn ¢alinoBoi
CUCTEMDI

5.2. USB

3arpy3umnKk (HectTMpaemblii, pacnonaraembliii B CaMOM MPOLECCOPE), B Cay4yae OTCYTCTBUSA
npunoxkenna Ha NAND flash (nam pasomkHyT mkamnep «NAND CS»), nepexoauT B pexum
3arpy3km no USB, ana B3aumopenctsms wmcnonbsyetrca ytuamta MfgTool (M3 Komnnekrta
MaTepuanos K nnate).

5.2.1 MFgTool

PacnakyiTe apxvB C nporpammon, nogkatoumte nnaty USB kabenem K pasvemy X23 (J16
pa3soMKHyT!) ¢ pasopsaHbim axkamnepom «NAND CS» (J8) , BkawouuTe nutaHue. [anee
HeobxoaMMO YCTaHOBUTb Apaleep M3 nanku Drivers. 3atem Heobxoammo onpegenutb USB
nopT 4epe3 KOTOPbIM Nporpamma AO/KHA B3aMMOAENCTBOBATb — HaXKaTb KHOMKY «Scan
devices». B pe3ynbtate MaHUNyAAuuMiA, Npu NOAKAKOYEHUU nnaTbl, yTuanta MfgTool gonxkHa
onpeaenatb «FreeScale iIMX53 USB BulklO Device»:

#% MfgTool (= e =

File Options Help

A -Hub 7, Port 6 B - Unassigned C - Unassigned D - Unassigned
Monitoring. . Drive(s): Drrivels): Drrivels): Drrivels):

Freescale i.MX53 USB BulkIO Device

Status Information (v1.6.2.032-gdd64126)

Profile: [MX&S Linux Update = ] ) Started: Successful Operations:
Scan devices s
Status: Elapsed: Failed Operations: tart

Version: Average Duration: Failure Rate:

Ready NUM

Onsa 3arpy3kn goctatoyHo 6yaeT Bbibpatbh npodunb «MX53 Linux Update» u HaxkaTb
KHOMKY «Start»

6. KopHesBasa ¢aitnosas cucrema
KopHeBas daiinosasa cuctema (®C), B noctaBngsemom BapuaHTe naatbl, xpaHutcs 8 NAND
flash 1 MOHTMpyeTcA BO Bpemsa 3arpysku, MO3Tomy, cneayeT BHMMATENbHEM OTHOCUTCA K
U3MEHEHUAM B CKPUMTAX 3arpy3Kn CUCTEMBI.
KopHeBas ®C coaepMT Habop 6a30BbIX MNPUAOKEHUN (DONBLIMHCTBO M3 KOTOPbIX
ABNAIOTCA peannsaument MynbTUOYHKLMOHANbHOTO NPUNOXKEHUA BusyBox), coaepKuT:
e HTTPD — cepBep HTTP
* FTPD —cepsep FTP
* Telnetd — cepsep Telnet
e TFTP — ytuanTa npuema-nepenayn gpamnos no TFTP npotokony
e Z-modem ytunutbl (o419 obmeHa pannamm yepes COM nopt
* Microcom — TepMMHaNbHaA Nporpamma
e TS-lib —Habop yTMANT Ana onepaymii C CEHCOPHOWN NaHenbto
* Memtester — Tect namartu
* Mplayer — meana-npourpbiBaTtenb
* MC - darinosbiit meHeaKep
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e Qt

* X11

.

Ha cny4yait aBapum KopHeBol $aitnoBoi cuctemol, NpeaycMmoTpeH pexxum «Safe boot», ana
ero aKkTuBauum HeobxoauMmo npepsaTb 3arpy3ky B U-boot (HakaB Ha ntobyio Knasuuly) M
BbINONHUTL KOMaHAy «run safe_boot». 3arpysntca obpa3 cuctembl, B KOTOpom KopHesasa PC
pacnonoeHa B MaMATU U MOXKHO OyaeT MPUCTYNUTb K PEMOHTY OCHOBHOM KopHeson ®C,
Hanpumep, 3anyctuTb ckpunT «install_rootfs» (NnpegBapuTenbHO 3anvcaB Ha NepBbid pasgen
uSD KapTbl apxuB KopHeBol DC rootfs.tar.gz), B pesynbtate paboTbl KOTOpOro HyaeT 3aHOBO
oTdpopmaTuposaH BTopon pasaen NAND flash.

7. BuptyanbHaa mawmHa VMware

Ona cbopkm agpa wn KopHesoh PC umcnonb3yetca BUPTyanbHaa MawmHa VMware ¢
yctaHoBneHHo OC Ubuntu, B cocTaB KOTOpOI BXOAAT BCE UCXOAHbIE TEKCTbl, KOMMUAATOP U
yTUAUTLl ans cbopku (toolchain), ckpunTbl. Tak e B BUPTYasibHOW MalUMHE YCTAaHOBAEHbI U
HaCTpOeHbl cepBUCbl ANA yaobCcTBa B3aMMOAEWNCTBUA C «MaTepuHcKol» OC M OoTNafo4HOM
nnaton: SSH, FTP, TFTP, Samba (moctyn K ¢panam no cetn Microsoft).

Pasapxusupynte ¢dann “ SK-iM53-XC6SLX_linux_build_machine.rar”, yctaHosute VMware-
player nuan VMware, OTKpOITE U NPOEKT BUPTYa/IbHON MaLLMHbI.

Ana paboTbl Heob6XO4MMO HACTPOUTL ceTeBble WHTepdelcbl (nossaawowmecs nocne
ycTaHoBKM VMware), npucBoMB MM onucbiBaemble HUXe IP agpeca:

EthO (Bridget) c agpecom 192.168.0.2, 3agymaH Ans B3aMmOAeNCcTBME C NAATOW, ANA
3arpysku obpaszos no TFTP ... T.e. ana HopmanoHOM paboTbl, noTpebyetca npucsonTtsb IP agpec
PC ceTeBoi1 KapTbl (K KOTOPOM NoAKAOYAETCA 0T/1lafg04Han naaTa) 192.168.0.1

Ethl (Host-only) c agpecom 192.168.2.2, 3aaymaH ansa B3ammogenctsus ¢ PC (T.K. Bridget
nHTepdenc oTkNoYaeTca Npu GU3NYECKM OTKAKYEHHOM CETEBOM Kabene, B caydae C NPAMbIM
nogkntoyeHmem nnatbl K PC), B 4acTHOCTM, ANA BO3MOXKHOCTU KOMUPOBaHWA ¢ainoB u3
BMPTYaZIbHOM CUCTEMbl. B CBOMCTBax CeTeBbIX YCTPOWMCTB, 3TOMY BWUPTYyaNbHOMY agantepy
HY»HO npucsouTb IP 192.168.2.1

Mocne NpaBUAbHOM HACTPOMKK (M C NOAKNHOYEHHON NNATOM) AO/IXKHbI YCMELHO NPOXOAUTb
PING c PC no agpecam 192.168.2.2, 192.168.0.2, 192.168.0.136.

Mocne 3arpy3Kku BUPTYyasibHOM MalUMHbI ee He 0653aTeNIbHO BbIKAKOYaTb, AOCTaTOYHO byaeT
Ha*KaTb KHOMKY May3bl MU BO BpeMs caeayloLwero ceaHca paboTbl He NPMAETCA XKAaTb 3arpy3Kku
BupTyanbHoM OC, HO npu 3TOM, B HEKOTOPbIX CAy4asaX, HYXXHO CAeguTb 3@ CUCTEMHbIMU
BpemeHeM, 0cOBeHHO MpW KONUPOBAHUM HOBbIX ¢alinoB (Mmetlowmx H6onee nosgHw AaTy
CO34aHNA OTHOCUTENIbHO CUCTEMBI) AN5 COOPKU.

Mo ymonyaHuto, B cUcTeme NPUCYTCTBYET A,Ba NOJ/Ib30BaTENSA:

* user, naponb 123456

Cynepnonb3oBaTena root B BUPTYa/IbHOM MalUMHE HET, 41A AeNCTBUI C ero NPUBUAETNAMMU
MOXHO M0/1b30BaTbCA KOMaHgamu su nam sudo.

Mocne Bxoda nepekntodaemcss Ha KoHconb (Ctrl+Alt+F(1-6)) (noTpebyeTca B onuuax
VMware ocBob6oantb codeTaHue Knasuw Ctrl+Alt - no ymonyaHWO 3TO BbIXO4 M3 OKHa
BUPTYaibHOW MallunHbl), 3anyckaem MidnightComander (mc).

OcHoBHas paboyas nanka /home/user/src, cogeprkumoe:
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* kernel — cogepXuT A4PO CUCTEMDbI, B KOPHEBOW ANPEKTOPUM AAPA NEXKAT CKPUNTbI:
menuconfig_safe — chyxut gna koHourypmposaHua agpa Safe cuctemol
menuconfig_nand — cnykuT ana KOHPUrypnpoBaHUa Aapa CUCTEMbI LUTAaTHOM 3arpy3Ku
build_safe_system — cnykut ans céopku Safe cucremol
build_with_nand_rootfs — chyxxut ana cbopkm agpa WTaTHOM 3arpy3Ku

e rootfs/nand_fs — copepXuT KOpHEBYH CUCTEMY LUTAaTHOM 3arpyskn cobupaemyto c
nomowbto buildroot, ckpunt build_system cobupaet kopHesyto PC 1 KonupyeT ee apxms B
/home/user/tftp nanky. Ana KOHPUrypMpoBaHMA COAEPHKMMOro HEOBXOAMMO BbINONHUTD
«make menuconfig», ana cbopKM AOCTAaTOYHO BbINOAHUTL Make.

e rootfs/safe_fs — copepuT KopHeByto cuctemy ans safe 3arpysku, 4ns KOHGUIrYypUpPoOBaHUS
COOEPKMUMOro HeobxoaMMo BbINONHUTL «make menuconfig», ana cboOpKM AOCTAaTOYHO
BbINO/NIHUTL Make.

* u-boot — cogepKnT 3arpy3unK CUCTEMbI, B KOPHEBOM AUPEKTOPUN NENKAT CKPUNTDI:
build.sh — cobupaet u-boot ana 3arpysku cuctembl ¢ NAND flash n Konupyet 6uHapHbI
obpas B /home/user/tftp nanky
build_mfg.sh — cobupaet u-boot ana 3arpysku cuctembl yepes USB 1 KonupyeT GUHAPHbLIN
o6pas B /home/user/tftp nanky

e utils — coaepKnT [ONONHUTENbHbIE YTUNUTBI U CKPUMTI

Hanpumep, Heobxoanmo obHoBUTb AApo0 Linux, Ana sToro:
e 3anyckaem ckpunt /home/user/src/kernel/linux-2.6.XX/build_with_nand_rootfs
e BKAOYaeM/nepesarpykaem naaty ¢ noAakaodeHHbIm Ethernet n RS232 kabensamu
* npepbiBaemM B U-boot npouecc 3arpy3ku HaxkaTnem ntobon KnasuLwbl
* BbINoaHAem “run system_update”

8. 06wui npuHUMN paboTbl cUCTEMbI

Mocne nogauu nuTaHuma (nNepesarpysku), NPOLECCOP 3amMyCKaeT MEePBUYHbLIA 3arpy3umk
(HaxoauTcA BO BHYTPEHHel He nepenporpammupyemor ROM) u no onpegeneHHomy
anropuTMy onpepenser HaiMyMe WCNONHAEMOro Koga BO BHEWHMX HocuTenax. Ecaum
NPUNOXKEHNe He HaWAEeHOo, NpPOoLLeccop OCTaeTCcA B pexume, KOTOpbIM noppasymeBaeT
B3aMmoZencTeune ¢ HUm ytunutol MfgTool.

Mockonbky BHewHAA DDR2 (nau nobaa gpyraa namAatTb He MHULMANM3MPOBAHA), NepsBoe
3anycKkaemoe NpuaoXKeHne AOMKHO BbiTb 3arpy3ymMKom. ITo NpuUaoXKeHune (3arpysyumk u-boot) B
nepBylo oyepenb AO0/KEH MPOMHULMANU3INMPOBATb BHELHIOW NaMATb (Hanpumep, NpPaBUAbHO
HacTpouTb napameTpbl DDR2), ckonupoBaTb MCNOMHAEMOe MpUIoXKeHWe U3 BHelwHel Flash
namATn BO BHewHio0 DDR2 namATb U nepeaatb emy ynpas/ieHue.

3arpy3unKk u-boot ob6bnagaetT OOWMPHBLIMKM BO3MOXHOCTAMM, Hanpumep, OH yMeeT
KonupoBaTtb ¢ainbl no TFTP, SD nan SATA, noaaep»1BaeT Lenbii Habop KoOMaHA, U PEXMMOB.
B nepemeHHbIX OKpyXeHusa u-boot ecTb KOMaHAa 3amycka, B KOTOPOW YyKa3aHO, MO KAaKoOMy
agpecy NAND flash chegyet npountatb 06pa3 Agpa, Kyaa 3TOoT 06pa3 NamaATK 3anmMcaTb M Mo

KakoMy agpecy 3anyctuTb. Cheaytowme coobLEeHNA KOHCONM UANKOCTPUPYIOT 3TOT NpoLEecc:

NAND read: device 0 offset 0x1000000, size 0xa00000
10485760 bytes read: OK
## Booting kernel from Legacy Image at 70800000 ...
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Mepen 3anyckom fAgpa Linux, OHO MepBbIM AE/NOM NPOBEPAET KOHTPO/bHYH CyMMYy
cobcTBEHHOrO apxmBa M pacnakoBbiBaeT ceba (B cnyyae safe 3arpysku, A4po BKAOYAET B cebs

elle KopHesByro CDC), UNNKCTPaUunA:

## Booting kernel from Legacy Image at 70800000 ...
Image Name: linux-2.6
Image Type: ARM Linux Kernel Image (uncompress ed)
Data Size: 2455412 Bytes = 2.3 MB
Load Address: 70008000
Entry Point: 70008000
Verifying Checksum ... OK
Loading Kernel Image ... OK

OK

Starting kernel ...

[danee nget vHULMANM3aUnA BCEN CUCTEMbI, ApaliBepoB, PpaliNoBbiX CUCTEM, MOC/E Yero
ynpas/ieHWe nepenaeTca CKPUNTY HAaYaAbHOrO 3aMycKa, KOTOPbIMA, B CBOKD ovepenb, 3anycKaeT
YTUANUTY KOHPUrypuposaHua FPGA, yTUAnUTy TecTupoBaHuAB3anmoaenctama c FPGA.

9. O6wuit npuHUMN paboTbl CUCTEMDI

3arpysky KoHourypaumum B FPGA moxeT ocyuwectBnatb ARMnpoueccop, T.e. Ana
KoHourypupoBaHus FPGA He noTpebytoTca cneumanbHble Kabens u cneumanbHble BHELWHWe
MMUKPOCXEMbI XPaHeHMA KOoHourypaummn. B coctaBe KopHesoit ®C npucyTCcTBYET yTUAMTA ANA
3arpy3skn FPGA - «fpga_loader», aprymeHTOM 3anycKka KOTOPOW ABAAETCA CTAHOAPTHbIA BIT
danin. Mo 3aBeplieHnmn pabotbl «fpga _loader» gonxkeH 3aropetbesa ceetoamon HL1 «Donex, 4To
CUMBOJIN3MNPYET YCNELHYO 3arpy3ky KoHPurypaumm. Yactb nora cuctemMbl, A4EMOHCTPUPYIOLLUI

paboTy yTUAUTDI:

prog pulse done, wait for init
input file size 801569

buffer allocated

file read and closed

start main loop

nmain loop finished

FPGA started

start sequence completed
buffer freed

Ana npuHyautenbHoro obHoBneHUA KoHoUrypauum FPGA ooCTaTOYHO 3anyCcTUTb CKpUNT
«fpga_load» u nepaBaputenbHo 06HOBUTH (ecnnm Heobxoaumo) dalin KoHoUrypauum B
KopHeBol ®C camoii nnatel /lib/firmware/fpga.bit.

Mo ymonyaHuto, B FPGA 3arpykaetcA [eMOHCTPALMOHHbIN MNPOEKT Ha OCHOBe
CcUHTe3mpyemro npoueccopa MicroBlaze, koTopbii TectupyeT DDR2 namaATb MNOAKNOYEHHYHO K
FPGA n nepepaeT pe3ynbTtatbl Tecta ARM npoueccopy. Tak e AeMOHCTPALMOHHbIN MPOEKT
COAEPKUT BNIOYHYIO NaMATb, AOMNONHUTENbHbIE PETUCTPbI C BOSMOXHOCTbIO YTEHWUA-3aUCK, BCE
CUHTHa/bl BBOAA-BbIBOAA NOAKAOYAaEMbIE K BHELWUHMM Pa3beMaM BbICTPOEHbI B 04MH HonbLioin
COBWUTOBbIN PErucTp.

B coctraBe kopHeBon ®C ecTb yTuauTa ANA TeCTUPOBAHWA B3aumopgenctsmsa ¢ FPGA —
«fpga_test», anroputm paboTbi:

o yutaeT peruct-npeambyny, Tem cambim onpegenset, uyto FPGA copepkut

AEMOHCTPALMOHHYIO KOH®UIypauuto

® TEeCTUpYeT WWHY AaHHbIX — 3anucbiBaeT B 6104HYI0 NnamATb FPGA nocnenoBaTeibHOCTb

CNY4aMHbIX YUCEN N KOHTPOJIbHYO CYMMY, B MOCNEACTBUM CUMTbIBAET M CPAaBHMBAET CYMMbl

® CYMTbIBAET U NOKa3blBaeT pe3yabTaTbl TectoB MicroBlaze

YacTb coObLWEHNI CUCTEMbI AE@MOHCTPUPYIOLLMINA PaboTy YTUAUTLI:

ARM-FPGA interconnection tests of SK-iMX53-XC6SLX b oard:
Detect valid FPGA configuration ... detected.
Testing FPGA Block RAM ... PASSED.

MicroBlaze selftest DDR2, waiting ready ... PASS ED
MicroBlaze selftest cycles - 1 (first cycle - small area test)
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All ARM-FPGA interconnection tests is PASSED.
Ecan npegBaputenbHO NoaKAOYNTL Moaynb pacwmnpenms SK-Ethernet-Plug k pasbemy X13,
noakntoumtb RS232 kabenb K PC, 3anycTUTb M HaCTPOUTb TEPMWUHA/IbHYIO MPOrpammy Ha

ckopocTb 115200 6e3 ynpaBaeHMA MOTOKOM, MOMKHO OyaeT HabntogaTb pesynbTaT paboTbl

nporpammbl MicroBlaze:
--Starting Memory Test Application--
NOTE: This application runs with D-Cache disabled.A s a result, cacheline requests will not
be generated
Testing memory region: MCB_DDR2
Memory Controller: mpmc
Base Address: 0x88000000
Size: 0x08000000 bytes
Tested: 0x00100000 bytes
32-bit test: PASSED!
16-bit test: PASSED!
8-bit test: PASSED!
Tests counter : 0x00000001
Errors detected: 0x00000000
Testing memory region: MCB_DDR2
Memory Controller: mpmc
Base Address: 0x88000000
Size: 0x08000000 bytes
Tested: 0x08000000 bytes
32-bit test: PASSED!
16-bit test: PASSED!
8-bit test: PASSED!
Tests counter : 0x00000002
Errors detected: 0x00000000

TakK e npeaycMoTpeHa BO3MOMXKHOCTb KOHPUrypmpoBaHusa FPGA ¢ BHeLIHEN MUKPOCXEMbI
SPI DataFlash, ans sToro AomKHbl 6bITb 3aMKHYTbI J6 M J7, nocne KpaTKOBPEMEHHOro
3aMblKaHMA-pa3mbikaHusa J4 (M nocne BKAOYEHUA NUTaHMA) FPGA 3arpy3suT koHdurypauumio.
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