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1. O JOKYMEHTE

[TaHHBII JOKYMEHT OMMChIBaeT 0co0eHHOCTH paboTsl 3arpy3unka U-Boot 2017.07.0.3 st ce-
ayrolmx moaynei Ha 6aze CHK 1892BM 144 (nanee MCom-02):

* Camotr-0J12411 r1.3;
» Camot-2J124/11 r1.4;
* Camotr-0J12411 r1.5;
» Camotr-2J12412 r1.1;
* Camotr-2J1240M1 rl.1 ¢ ycranosneHHbM Camor-2J1241TIM1 rl.1.
* Camot-20J1240M1 rl.2 c ycranosnenHbiM Camor-2J1241TM1 r1.2.
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2.

HASHAYEHUE MU OCHOBHLBIE BO3MOXHOCTHA
I'PY3UUKA

OCHOBHOe Ha3HaueHHe 3arpy3urKa:

HauasibHasi UHUL[MaIU3aLiusl arnmnaparyphl;
3arpy3ska Device Tree Blob (DTB) u3 SPI ¢new-namstu unu ¢ SD/MMC-KapThi;
3arpy3ka obpasa Linux ¢ SD/MMC-KapTsi;

3arpy3ka obpasa Linux o TFTP;

3arpy3ka baremetal npunoxxenuii c SD/MMC-KapThl.

3arpy3umK obecrieurBaeT CIeAylie OCHOBHbIE BO3MOKHOCTH:

repezaua rnapaMeTpoB 3anycka Linux;
WHULIMaIM3aLyg KOHTposiepoB ramMsatu DDR;
3arpyska u pegakruposanue DTB;
riepeMeHHbIe OKPY)KeHHS;

TepmuHan UART;

pe>xum MoHuTopa 1o TepMmuHany UART;
NoJ/lep>kKKa CTOpO’KeBOro TaliMepa;
noazgepxka GPIO;

noazepka 12C;

KOMaH/|bl I0CTYIIa K [TaMsTH;
nogcucreMa MMC;

nogcuctema SPI duieni-namsry;
nojzaepxxka Ethernet;

nojep>kka (aiyioBbIX CUCTEM.

3A-

3arpy3umK peanrsyeT 00XO/pbl /s CIeAYIOIINX OTPAHUYEHHI COTVIaCHO JJOKYMeHTy “MUKpo-
cxema nHTrerpanbHas 1892BM144]. IlepeueHb BbISBI€HHBIX OTPAaHUYEHUN

#867,;
#971,
#972;
#1160;
#1969;
#3346.
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3. KPATKOE OIIMCAHUWE NUCXOAHbIX KOJAOB 3AI'PY3UN-
KA

VcxopHble Kozel ocHoBaHbl Ha U-Boot 2017.071.

VmeHa (aiinoB v AUPEKTOpHH YKa3aHbl OTHOCUTETbHO KOPHEBOM TUPEKTOPUH UCXO/HBIX KOZIOB
3arpys3uuKa.

Omnmcanue 0011[el CTPYKTYPbI HCXOJHBIX KOZIOB ZIOCTYIHO B (haiiie README.
Crircok ¢aityioB /1151 TIOAAeP>KKH Moay/iel Ha 6aze MCom-02:
* daiinbl HAYATbHOM MHULIMATU3ALIUN:

— arch/arm/cpu/armv7/mcom/*.c

arch/arm/cpu/armv7/mcom/*.S

arch/arm/include/asm/arch-mcom/*.h

board/elvees/common/*.c

board/elvees/salute/*.c

board/elvees/salute-pm/*.c
» ®daiinbl Device Tree Source (DTS):

— arch/arm/dts/mcom*.dts

— arch/arm/dts/mcom*.dtsi

* @atinbl KoHuUrypauyu Kconfig:

arch/arm/cpu/armv7/mcom/Kconfig

board/elvees/Kconfig

board/elvees/salute/Kconfig

board/elvees/salute-pm/Kconfig

configs/salute_defconfig

configs/salutepm_defconfig
* @alinbl KOHGUTYpaLWK /IS TT0/IeP>XKUBaeMbIX MOyJ/Iel:

— include/configs/mcom.h

! http://git.denx.de/?p=u-boot.git;a=commit;h=v2017.07
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4. TTIAPAMETPbLI KOHOUI'YPALIUN 3AI'PY3UUKA

[Toapo6HOe orvcaHKe TTapaMeTpoB KOH(MUTYPAI[UK 3arpy3urKa Co/lep>KUTCs B (aiiie README.
[ononHuTenbHbIE TapaMeTpbl KOHGUTypaLyu Jjis Mogysieit Ha 6aze MCom-02:
* DDR_CALIBRATION
Bkirouenue pexxriMa KambpoBku namsitit DDR.
3HaueHVe 110 yMO/TYaHUIO: He 3a/1aHo.
* DDR_CALIBRATION_DDRMC_ID
Howmep kouTposiepa DDR fiy1s1 peskriMa KaOpOBKH.
3HayeHre Mo yMOJIUaHuto: 0.
* HW_WATCHDOG
Bk/itoueHue anmnapaTtHOro CTOpOXKeBOro TaimMepa.

3HaueHue 110 YMO/TUdHHUIO: HE 3d/1aHO.
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5. OCOBEHHOCTMHU PABOTHI 3AI'PY3UUKA

3arpyska U-Boot npoucxofur B ABa 3Tara:

* B pexxume 3arpy3ku u3 SPI ¢nenr-namstu um ¢ SD/MMC-KapThl IepBUUHbBIN 3arpy3urK
BootROM konmpyet U-Boot Secondary Program Loader (U-Boot SPL) Bo BHyTpeHHI010
namsaTe RAM u niepefiaet eMy yrnpaB/ieHuUe;

* U-Boot SPL konupyeT ocHoBHOW 3arpy3uvk (U-Boot) u3z SPI ¢uem-namsatyu wmm c
SD/MMC-kaptsl B namsitb DDR 1 nepezaet emy yripaB/ieHUe.

YcrpoiictBo ans 3arpy3ku U-Boot SPL u U-Boot onpesiensietcsi 3HaueHueM perrctpa BOOT
koHTpo/siepa SMCTR CHK 1892BM1441.

OcHoBHble pyHkiu U-Boot SPL:

* MUHMMa/ibHasi Hada/ibHasi HaCcTpoOMKa anmapartypbl (cM. dyHKiuo board_init_f() B
datine arch/arm/cpu/armv7/mcom/board.c):

ocrtaHoB sapa CPU1;
BbiK/ItoueHre DDR retention (orpanuuenue #1160);

3anmuch azpeca QYHKUMKA XojogHoro cbpoca BootROM B peructp AL-
WAYS_MISCO;

BK/TFOUEHHe CTOPO)KeBOTo TaliMepa, eC/i 3alaHO KOHGUTypal1el;

BK/IIOUEHHe OTOOpa)keHHsl 3arpy30uHbIX 00/1acTell 10 yMO/YaHHIO (OrpaHUYeHHe
#971);

BK/TIIOYeHHe KOH(UIypald 10 yMOJYaHWio f1s KommyTtatopa Accelerator Co-
herency Port (orpanuuenue #972);

Hactpovika APLL, CPLL u SPLL;
HacTpouka TepmuHana UARTO;

BK/MroueHre mutaHusl mogyner namati DDRO u DDR1 (gns mopyner Camrot-
OJ124TIM1);

HacTpouka KoHTposiepoB namMati DDRO u DDR1;

ycTaHOBKa napameTpoB t_rfc_min u t_ras_min gms namsitu DDR (orpanuuenue
#1969);

HacTpolika KoHTpo/utepoB SDMMCO 1 SDMMCI1 (Bk/IrOueHue pe3suCTOPHBIX M0JI-
TSDKEK U T.J.);

* 3arpy3ka U-Boot (cm. dyskimio board_init_r() B datine common/spl/spl.c):

3arpy3ka gapariBepa GPIO;
3arpy3ka apariBepa SPI ais kontposnepa SPIO;
3arpys3ka Apatisepa SPI dnemn-namsTu;

3arpy3ka JpariBepa KOHTpossiepoB SDMMC;
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— konvpoBaHue u3 SPI dnewr-namstu umm ¢ SD/MMC-kapThl B iamsiTb DDR ocHOB-
HOTO 3arpy34MKa;

— Tiepe/iaua yripaB/jieHHsi OCHOBHOMY 3arpy3uMKy.

[TapameTpbl HACTPOMKMU arraparypkl 711 ApaiiBepoB yCTPOMCTB oripeensitoTcs daitiom DTS,
COOTBETCTBYOLUM THITy MOAY/IS (YKa3bIBaeTCs pu COOPKe).

OCHOBHO¥ 3arpy3uuK 0becrieunBaeT Cyielytolie pe>KUMbl paboThI:
* pexxuM 3arpy3ku Linux ¢ SD/MMC-kapTsl;
* pexxuM 3arpy3ku Linux no TFTP;

* peXUM MOHHUTODA.

5.1 IlepemeHHBIe OKpPY)KeHHUA 3arpy3uvkKa

33pr3‘—II/IK noaaep>xnBdeT BO3MOXXHOCTb HaCTpOﬁKH yuepe3 riepeMeHHbIe OKPY>XKEHUA.

Bo Bpewmsi 3arycka 3arpy34MK BbITIOJTHSIET TOMCK TlepeMeHHBIX OKPYKeHHsl, COXpaHeHHBIX B SPI
(bnen-naMsTy:

* TIpU YCIeIIHOM OOHapy>KeHWH yCTAHaBJIMBAIOTCS TepeMeHHbIe OKDY>KeHHSs, COXpaHeH-
Hble B SPI dnel-namsity;

¢ B C/1yude OILIMOKU YCTaHaB/IMBAIOTCA ITepeMeHHbIe€ OKPY>Xe€HWs, 3a/ldHHbI€ T10 YMOJ/I4a-
HHIO.

[TepeMeHHbIe OKPY>KeHUs 3arPy34MKa, 3a/JaHHbIe 1o ymosrdaHuto (cM. daiin include/configs/
mcom. h):

bootfile
Wwms ¢aiina, comepxkartiero obpas Linux asisi 3arpys3ku.

3HaueHue 110 yMO/TYaHUIo: zImage.

loadaddr
Appec Gydepa ans kKonrpoBanus obpasa Linux ¢ SD/MMC-KapThl.

3HaueHue 10 yMo/4aHuio: 0x40000000.

bootm_low
HwkHsist rpaHuija 06/1aCTH MaMSITH, UCTIO/Ib3yeMOM Jjist 3arpy3ku Linux.

3HaueHue 10 YMO/TYaHHIO: He 3aJaHO.

bootm_size
Pa3mep 06s1acTv MaMsITH, UCTIO/Ib3yeMOH [iist 3arpy3ku Linux.

3HaueHue 110 ymo/14aHuio: 0x10000000.

stdin, stdout, stderr
VMeHa cTaHJapTHBIX YCTPONCTB BBO/Ia/BbIBO/jA, UCIIO/Ib3yEeMbIX 3arpy3UHKOM.

3HaueHue 110 ymosnyanuo: serial.

ddrctl_cmd
Komanga ynpasnenus koHtposuiepamu DDR.

3HaueHyve o ymMomuaHuto: disable.
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ddrctl_cid
Howmep konTponniepa DDR a1 komangpe! ddrctl_cmd.

3HaueHMe TI0 yMo/TYaHuto: 1.

bootenv
Vims datina nepeMeHHbIX OKPYKeHHs, UMITOPTUPYEMBIX 3arpy3uHKOM.

3HaueHuUe 110 YMO/TYaHHUIO: U-boot.env.

bootenvcmd
[oronHuTebHAs KOMaH/Ia, BLITIOHsIeMast Tiepe/, 3arpy3koii Linux.

3HaueHue 110 YMO/TUdHURO: HE 3d/1dHO.

console
Wwms 1 mapameTphbl ycTpoiicTBa Linux, UCIo/ib3yemMoro B KaueCTBe KOHCOJTH.

3HaueHue no ymouaHuto: ttyS0,115200.

cmdline
[oroHuTe/TbHBIE TTapaMeTphl 3arpy3ku Linux.

3HaueHue 110 YMOJ/TYaHHIO: HE 3adHO.

mmcdev
Homep konTpoanepa SDMMC, ucnosb3yemoro /st 3arpy3ku Linux ¥ IMIOpTAPOBaHUS
repeMeHHbIX OKPYKeHUSI.

3HaueHHe Mo YMOTYaHUIO: 0.

mmcbootpart
Howmep pasgena SD/MMC-KapThl, UCII0/Ib3yeMOro A1 3arpy3ky Linux ¥ uMnoptyupoBa-
HUSI [TIePEMEeHHBIX OKPYKeHUSI.

3HaueHue 110 yMO/I4aHuto: 1.

mmcrootpart
Howmep pa3gena SD/MMC-KapThl, cofiepyKalljero KOpHeByt0 (haiisioByro cUcTeMy.

3HaueHHe TI0 YMOJTYaHUIO: 2.

mmcargs
[ornonHuTenbHbIe apaMeTpsl 3arpy3ku Linux as1a pexxuMa 3arpy3ku ¢ SD/MMC-kapTsbl.

3HaueHue 10 ymonuaHuio: setenv bootargs console=${console} root=/dev/
mmcblk${mmcdev}pS${mmcrootpart} rootfstype=${mmcrootfstype} rw rootwait
${cmdline}.

mmcrootfstype
Tun KopHeBo# ¢aiinoBoli cucteMsbl Linux gyst pexkuMa 3arpy3ku ¢ SD/MMC-KapThl.

3HaueHUe Mo YMOTYaHUIO: ext4.
B pexxume MOHUTOpA A0CTYTHBI (PYHKLIMU yIIpaBIeHUs lepeMeHHbIMUA OKPY KeHUsI.

OnucaHve HEKOTOPBIX MlepeMeHHbIX OKPY)KeHUs CoZlep>KUTCs B ¢aiiie README.
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5.2 Pexum 3arpy3ku Linux ¢ SD/MMC-kapTsbl

[TocnenoBaTelbHOCTE JEMCTBUM, BBITO/IHSIEMBIX B pesxuMe 3arpy3ky Linux ¢ SD/MMC-kapThl,
3a/laHa KOMaH/oM 3arpy3ku bootcmd, ornpezesieHHON B KOH(pUTypaljuu 3arpy3urka (cm. daiin
include/configs/mcom.h):

* BbIK/ItOUeHHe KoHTposiepa DDR, 3aziaHHOro nepeMeHHol ddrctl_cid, eciv 3HaueHue
riepeMeHHOU ddrctl_cmd yctaHoBneHo B disable (Mo ymonuaHHIO BBIK/IFOYAeTCsl KOH-
tpoiep DDR1);

* MMIIOPTUPOBaHMUe NepeMeHHbIX OKPY>KeHUs U3 (paiina, 3alaHHOro IiepeMeHHOoM bootenv;
* BBINIOJTHEHKE [JOTIO/IHUTEIbHBIX KOMaH/, 3a/JaHHbIX TlepeMeHHOoU bootenvcend;

* uyrteHue oOpasa Linux u3 ¢aiina, 3agaHHOr0 NepeMeHHo# boot f1le, B mamMATh 10 afpecy,
3a/laHHOMY TepeMeHHOM loadaddr;

* 3amyck obpa3a Linux o agpecy, 3aziaHHOMYy TiepeMeHHOl loadaddr.

3arpy3uuk nepegaet Linux cootBetrcTByrowMi Tty Moay/isi DTB, KoTopbIii BXOAUT B COCTaB
obpaza U-Boot.

3arpy304HbIii pa3zien JO/DKeH COOTBETCTBOBAThH CJIeYIOLIMM TPeDOBaHUSIM:
* OBbITb OCHOBHBIM (TT€EPBUYHBIM);
* uMeTh (ailioByto cuctemy FAT;
* cofepKaTb B KOPHEBOU AupeKTopuu ¢aiin obpasza Linux.

Homep konTposinepa SDMMC pf151 3arpy3ku ¥ rapaMeTphl 3arycka Linux 3aparoTcs nepemeH-
HBIMU OKDY>KeHUs 3arpy3uuKa.

5.3 Pexum 3arpy3ku Linux no TFTP

Bxtouenue pexxuma 3arpy3ku Linux no TFTP BeinonHsieTcss ycTaHOBKOM NepeMeHHBIX OKpY-
JKeHUs 3arpy3uuka.

Haripumep, gns 3arpy3ku Linux nmo TFTP c ucrniosnb3oBaHuem ¢aiisioBoli cUCTeMBbI, pacriosio-
»keHHOW Ha SD/MMC-KapTe, He0OXOAUMO BBITIOJTHUTE CeAYIOIIHe 1eHCTBUS B MOHUTODE 3a-
rpy34MKa:

* Ycranosuts [P-agpec mopyns:

setenv 1paddr <ip_address>

* Ycranosuts IP-anpec TETP-cepsepa:

setenv serverip <server_1ip_address>

* 3azaTh NapameTpsl 3amycka Linux:

setenv bootargs 'console=ttyS0,115200 root=/dev/mmcblkOp2 rootfstype=ext4 rwll
—rootwait'

* 3ajaTh KOMaHJy 3arpy3ku Linux:
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setenv bootcmd 'tftpboot; bootz ${loadaddr} - ${fdtcontroladdr}'

5.4 Pexum MoHHMTOpa

[Tocsie 3amycKa 3arpy34vK B TeueHHe 2 CeKYH7, OKUZAeT OT T0/Ib30BaTess BBoza H000ro cum-
BoJs1a yepe3 TepmuHan UARTO g5 mepexozia B peXkuM MOHUTOPA.

HexoTopble koMaH/ibl, TOAJiep>K1BaeMble MOHUTOPOM 3arpy3uMKa:
* base — ycraHoBKa cMelrieHus [jisi KOMaH/, 0OpalljeHus K MamsITy;
* bdinfo — neuars undopmaumu o mozysne;
* bootd — BbINoHEeHWe KOMaH bl 3arPy3KH 110 YMOTYaHHUIO;
* bootelf — 3arpy3ka obpa3za ELF u3 namsTu;
* bootm — 3arpy3ka oOpa3sa Npuio)KeHUsT U3 TIAMSTH;
* bootz — 3arpy3ka obpa3a zImage U3 MamsTHy;
* CMp — CpaBHEHHEe COJIeP)KUMOTO TIaMSITH;
» coninfo — meuaTh MHGOPMALIMK O KOHCO/IbHBIX YCTPOMCTBAX;
* Cp — KOITMPOBAHHE CO/IeP)KUMOTO MaMSsITH;
* Crc32 — BbIUMC/IEHWe KOHTPObHOW CYMMBI;
* dm — neuaTh UH(OpPMAIWH O JIpaiiBepax yCTPOMCTB;
* echo — mneuars aprymeHToB;
+ editenv — peJakTHpoOBaHUe MepeMeHHbIX OKPYKeHHS;
* env — yrpaB/ieHue repeMeHHbIMU OKDY>KeHMUS;
» fdt — ynpasnenue Flattened Device Tree (FDT);
* g0 — 3aMyCK NPUJIOKeHUs 10 yKa3aHHOMY a/ipecy;
* help — meuars cripaBKu U MOJTHOTO CITMCKA KOMaH/j MOHUTOPA;
* iminfo — meuars nHdOpMarLyy 06 0Opa3e NMPUIOKEHHS;
* load — 3arpy3ka daiina u3 aiisioBoil CUCTEMBI;
* loadb — 3arpy3ka (aiina uepe3 TepmuHarl o npotokony Kermit;
* loads — 3arpy3ka (aiina B ¢popmare S-Record yepe3 TepmuHarn;
* loadx — 3arpy3ka (aiisia uepe3 TepmuHari 1o rpotokony XMODEM,;
* loady — 3arpy3ka (aiina uepe3 TepmuHari 1o rpotokony YMODEM;
* loop — OeCKOHEUHBIH IUKJI TI0 IUaria30Hy afipecos;
» md — oroOpakeHHe CO/IEPKUMOTO TIaMSITH;
» meminfo — oToOpaxkeHue WHGOPMAIUH O MTAMSITH;
* MM — U3MeHeHHe COJIeP)KUMOTO TIaMsITA C aBTOMAaTHUeCKUM YBe/TMUeHUeM a/ipeca;
* mmc — (yHKI[UM J71s1 paboThI ¢ moacucteMoit MMC;

* mmcinfo — oToOpaxenue uHbopMar 0 MMC;
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* mw — 3aro/IHeHre TIaMsITH;

* NM — U3MeHeHUe COJeP)KUMOr0 TIaMsITH 110 TIOCTOSTHHOMY aZipecy;

* printenv — meuaTh epeMeHHbIX OKPY>KeHHSsI;

* run — BBIMIOJTHEHWE KOMaH/, U3 yKa3aHHOU IepeMeHHOMN OKpYKeHMUS;

* save — coxpaHeHue (aiisia B (pailyioBOM CUCTeME;

* saveenv — COXpaHeHHe NepeMeHHbIX OKPYKeHMUS;

* setenv — ycTaHOBKa MepeMeHHbIX OKpPYKEHMUS;

» sf — dyukuuu g pabotsl ¢ nogcuctemoit SPI duer-ramsTy;

* version — meuarb BepCHii MOHUTOPA, KOMITU/ISITOPA ¥ KOMITOHOBIIIMKA.
[ornonHuTebHbIe KOMaH/bl MOHUTOPA /17151 Mo y/eli Ha 6aze MCom-02:

* ddrctl disable <0|1>

BrikimtoueHre KoHTpoJ1epoB namMATd DDR. KomaHzia OTK/Ir0OYaeT TaKTOBYIO YaCTOTY [JIs
YKa3aHHOI'0 KOHTPOJI/Iepa.

[TonHbIN CMTMCOK KOMaH/| AOCTYIIeH 0 KoMaHze MoHuTopa help.
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6. CBOPKA 3AI'PY3UHUKA

Pe3ynbraToM cOOpKM MCXOAHBIX KOJIOB 3arpy3urKa siByisieTcst 06pa3 u-boot.mcom, mpegHa3Ha-
yeHbIH A/is1 ripoinuBKy SPI dnem-namsatu Moayss wnu 3anucd Ha SD/MMC-kapty. O6pa3 fo-
CTyTIeH B KODHEBOH JIMPEKTOPHUM 3arpy3uMKa Iocje 3aBepiiieHus: COOpKH.

s coopku 3arpy3urka Ha [I9BM [0/DKHO ObITH YCTaHOB/IEHO CJIe/IyIOIIlee MPOrpaMMHOE
obecrieueHue:

 arm-linux-gnueabi toolchain s/ Kpocc-KoMIUSALWY;
* Device Tree Compiler (DTC)? (Bepcuu He Huke 1.4.1).
[TepeMeHHbIe OKPYy>KeHUsI, BAUSIOLIME Ha COOPKY 3arpy3uMKa:

* ARCH — 1jesieBast apXUTEKTYypa;

CROSS_COMPILE — npe¢uKCc KpOCC-KOMITUIATOPA;

DEVICE_TREE — ums ¢atina DTS (6e3 paciivpenust) /s 1[eJIeBOTO MOZYJIS;
* PATH — myTu /17151 IOMICKa MCTOIb3YeMbIX NPUI0KEHHH.

[Tpumep cbopku 3arpy3urka c koHourypaiueid salute_defconfig gns momyns Cantot-
/12411 r1.3:

export ARCH=arm

export CROSS_COMPILE=arm-1linux-gnueabi-
export DEVICE_TREE=mcom@2-salute-el24d1-r1.3
make salute_defconfig

make

2 https:/git.kernel.org/cgit/utils/dtc/dtc.git/?h=v1.4.1
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7. OBPA3 3AT'PY3UUKA

O6pa3 3arpy3urka u-boot.mcom cocrout u3 obpasa U-Boot, mpukperieHHOro K obpasy U-
Boot SPL. O6pa3 U-Boot Bktouaer DTB /151 HacTpoiiKu yCTPONCTB U nepefjauu B Linux.

O6pa3bl U-Boot SPL u U-Boot umetot ¢opmar ulmage u cozgaroTcsi npunokeHruemM tools/
mkimage, BXOASIIMM B COCTaB 3arpy3uMKa.

[nst 06xozia orpanuuenus #867 B 3arosioBke obpasa U-Boot SPL 3HaueHuto rosist Target Op-
erating System npucBauBaetcs 3HaueHue U-Boot.

Inst o6xopa orpannuenus #3346 pa3mep obpasa U-Boot SPL BeipaBHMBaeTcCs [0 b6mskalitiero
YEeTHOT0 3HaYeHMUs.

Cxema pa3buenus obpasa u-boot.mcom rpesacrasnenHa B Tabuie 7.1.

Tabuna 7.1. Cxema pa3duenus odpasa 3arpy3umka

Oo6nacTtb CmewyeHue (KB) | MakcumanbHbiii pasvep (KB)
O6pa3 U-Boot SPL 0 56

TTepeMeHHbIe OKpy>KeHHs> 64 64

O6pa3 U-Boot 128

3 Pasmep u cmelieHHe 06/1aCTH ITepeMeHHBIX OKPY’KeHHs BLIPOBHEHbI Ha TpaHuLly cektopa SPI duiem-namsry,
yCTaHOB/IEHHOHM Ha MOZy/sx Ha 6aze MCom-02. IIpu coxpaHeHHY TiepeMeHHbIX OKPY)KEHHsI 3arpy3ulK CTHPAeT
COOTBeTCTBYyOLIYIO0 061acte SPI duier-namsiTy.
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8. PACIIO/IOKEHMUE 3ATI'PY3UYUKA B IIAMATHU

[Tocsie 3amycKa 3arpy3uMK pacriojiaraeTcsi B BepXHel 00/1acTy MaMsITH, TIOAK/TFOUeHHOU K KOH-
tposiiepy DDRO. CBo60iHbIE 06/1aCTH MTAMSITH MOTYT MCIT0/Tb30BaThCS [/ 3arpy3ku Linux u
aBTOHOMHBIX TIPUIOXKEHUM.

Pacriono)keHue 3arpy3uvka B TaMsITH [i/Isl TIO/ep>KMBaeMbIxX Mogy/iei Ha 6aze MCom-02 mo-
Ka3aHo B Tabsmie 8.1.

Tabnuna 8.1. Pacnoio)keHue 3arpy3udKa B NaMATH

Oo6nacTtb HauanbHbIii agpec | KoHeuHblii agpec
CBo0o/Hast TaMSTh 0x40000000 0x7EFFFFFF
U-Boot* 0x7F000000 0x7FFFFFFF
CBobo/Hast TaMsITh 0xA0000000 0xDFFFFFFF

[MToapo6Hyto uH(GOpMarHo 006 UCTIOIb30BaHUH TTAMSITH 3arpy34MKOM MOYKHO TTO/TyUUTh C TIOMO-
11160 KOMaH/ibl MOHUTOPa bdinfo.

4 Hava/ibHbI# agipec 06/1aCTH MaMSTH, MCIIO/Ib3YeMOM 3arpy3unKOM, YKa3aH Ji/is CIPaBKK M M3MEHSIeTCSl B 3a-
BHUCHMOCTH OT KOH(UTypaliiM 3arpy3uuKa.
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AJI®ABUTHBIN YKA3ATE/Ib
B

bootcmd, 10
bootenv, 10

bootenvemd, 10
bootfile, 10

D

ddrctl_cid, 10
ddrctl_cmd, 9, 10

L
loadaddr, 10

1

riepeMeHHast OKPY>KeHUsI
bootcmd, 10
bootenv, 9, 10
bootenvemd, 9, 10
bootfile, 8, 10
bootm_low, 8
bootm_size, 8
cmdline, 9
console, 9
ddrctl_cid, 8, 10
ddrctl_cmd, 8-10
loadaddr, 8, 10
mmcargs, 9
mmcbootpart, 9
mmcdev, 9
mmcrootfstype, 9
mmcrootpart, 9
stdin,stdout,stderr, 8
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