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VEICKDRFEPHENRET DREENDD XY, F—RIFEE
1o Liﬁﬁlﬁﬁ&tb\%ibtiﬁm ICleZ. £ - BiF - MESINMRESN
52 EDIBWNEL S, %é:b’Cd)ztf—Enxn (VXY MRy FPEa1—
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RERDLE

BRIRAROIX
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it\&L¢]*79$®ﬁ“a%ﬁ5 BlE. EERIICDTENMERERZIT> T
<TEE U,
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Ll r R0 9 2 BRI DHCITYRF VI Z2T0 BEOBRICHEL T FAR-IIE/FBELBVESTRICTERILEE L,

15



Armadillo-640 &HE~Y =27 )L EBREE

7

BILTAEYADRBESINTWVWEYT, BEGIEZFICOVWTIE, &V 7
Nox7ICHET % readme 777 IILEE CSRBRIEEI VN, FDMD/N
YRILY TRz 7ICDOWTIE, ERFTICEEWVWEDbELLEE L,

ULTOYVI7hoz7B A=—TVV—=AY TRz T7TREHBHDEE A,

M— NERES Y — L (get-board-info)

24 BREEICDWT

EEBRPEZSIESEIITZIEDNHBDET, CDBEICIEIFERAENEYRN

! COKEE. 77 XAABBEMEKETT, COXEZRERE CERYT S
REHRIDLOERESNBZIENHDET, VCCI-A

2.5. IREFICDWT

EEDOAEER G, BRI U 138t Web o MCRH L TWE MREIHEE, ICREL.
TEANLDS 1 FROKRLEET> TVWET, FRELVOYV I NI 1 7 IFRIRRAEBDETOT
SEBLIES L,

BRRIARTE http://www.atmark-techno.com/support/warranty-policy

2.6. @miHIcDOWT

- BEmE. RAlE U TEBAERNTOERZRBEL THE - BiEch TWET,
- BADESE LOCRANDESICDOVWTIFHEREIEBASDRIAZITOHDTIEHD T A,

- UHBERZEETSEEE, BHEOEFICEVWT. BAERS L UBRIT 2EFNEOBMBEEES
ICHEV, RERBFHRZT o> TWLEXITLIOEBOIWLERT,

- BAER LU OMBEFRERIC L 2HBICIIBEEEFELZR T TOWSER. B, FATLEEA
ICX L. HEmemb, RTEFEI I LFTEE A

- BHERBSLUOBEEKIMNIZ. XEREREROFAAFOESEN. TOMERADESICKDEIE -
£/ - BR5E - AENMRLESNTVWSEBICIIERT LN TE XA,

2.7. BEICDWT

- Armadillo F%HASHT Y N =077/ DEFEERETT, TOMDEHDOERER L URHAII.
Bt - EEROEIREXCEBRERTI . ™ oYV —JRFEBRLTWVWET,

- SD. SDHC. SDXC. microSD. microSDHC. microSDXC. SDIO O % SD-3C, LLC OigtZE
T9,

16


http://www.atmark-techno.com/support/warranty-policy

Armadillo-640 #@®~¥ =27 )L

S>> 25

" P
P Cay

>

H:

17



Armadillo-640 &HGE~Y =27 )L HEIRE

B E
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TArmadillo(7ZJL~ ¥ 0); (& ARM 7 70O+ v HE#H - Linux JICDEHFAHTZY N T A —LD
72V RT9, Armadillo 75V RERICIELUTOR/FENH D £,

- ARM 70Ot v H#EH - BENHKE
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CPU iR— RIGEZRIY 1 AIRBEDF DO ST A ADERTY, BRID 1/3FBEDNS%G CPUEY 21—
IVPEIR LAN EY 21— L&, BINBOEY1—-ILE571Y 7Yy 7LTVWET,
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EWSHARBEZEZ SZFHZEFI DI ENTEXT,
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3.3. I
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A6400-D00Z | A6400-U00Z

NXP Semiconductors iMX6ULL

ARM Cortex-A7 x 1

-WmR/7T—%Fv v a1 32KByte/32KByte
-L2 ¥+ v a1 128KByte

- &R SRAM 128KByte

AFq 77Oy VYT ITYI Y (NEON)ES
- Thumb code(16bit dast Y )P R—K

YRFL7AvY

CPU O7710v 7 (ARM Cortex-A7): 528MHz
DDR 70w 7: 396MHz
RFER O Y 7 32.768kHz, 24MHz

RAM DDR3L: 512MByte
JNR1E: 16bit
ROM eMMC: #J 3.8GB(#J 3.6GiB)
LAN(Ethernet) RJ-45 x 1
100BASE-TX/T0BASE-T, AUTO-MDIX X/t
27 RS232C x 1
3.3VCMOS UART x 1(&X 6)
12C: &K 3
SPI: &K 4
CAN: &K 2
SD/MMC microSD XA v k x 1
YRR ETBE(microSD 20w b & HEqthFIFR)
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EFA LCDA 5 —Tx—R
RAMRBRE: WXGA (1366 x 768), 18bpp
A—=F4A 12S: ;=K 3
SPDIF: &K 1
GPIO =K 65bit
hLv5—kEs SoOCHREUZILZALoOy D
12C L3R FTRE
AV F I—H—AvF x 1
LED J—%—LED x 3
BIREE DC 5V+5%
HEBH(SERE) # 1.2W(LAN @Sk @l
R # -20~+70°C[b]
A1 X 75x50mm (eI & R<)

BINEBEFBR O HENEEHE A

PlArmadillo-600 ¥ U =X A7 3 v —2tv h (HEH - €BR)ZEAEDER
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Armadillo-640 @7 0Oy IV HIERDEE D T,

e OEAREERIF-20°C~+50CTY,
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CON1

CON2

CON7

CON3

CON4

CON5

CON10

7 hU 7% sk 3.3. Armadillo-640 THIAREERY 7 h U7y ICRULET,

SD |, uSDHC2(4bit)
(microSD) | g
Ethernet |, Pulse Ethernet [ENET]|

(RJ-45) Transformer| PHY
U S
| Ethernet |
! i ' POR_B
1 (19pin Headen Reset IC »
Serial .| Rs232C UART3, GPIO(4bit)
(D-Sub9) [T Drv/Rev [ >
-,
i Serial 1
: (10pin Header) :
b e = 4
W) o USB_OTG1
High Speed |« >
(Type A)
USB Host <& orce
High Speed [« uUsB | UsBoTG2 |
(Type A) > MUX < P
3
USB Host
High Speed,
Ext.l/O GPIO, UART, 12Cx, CAN2, eCSPIx, PWMx, uSDHC2,
(34pin Header) SRC_BT_CFGx, ONOFF, PMIC_ON_REQ, etc
[ La

r—————————

TAG iy

JTAG, GPIO, SAI2, GPT2, PWMx, etc
»

g

NXP
Semiconductors
i.MX6ULL

ARM Cortex-A7
Single core
528MHz

VCC_3.3V <] P Power Input
<
VDD_SOC ] ey
VDD_HIGH_IN r-————l————-I
RTC_BAT  Power Input
VSNVS 3V =] (4pin Header) :
1261 PMIC | I Ytacaqea--.
i
g
POR_B
<
PMIC_ON_REQ,
PMIC_STBY_REQ
1q
ONOFF
<
<
Data(16bit)
< g DDR3L
Address > SDRAM
USDHC1(8bit) eMMC NAND
< P Flash
Momory
Touch Screen, GPIO, A/D
< >
GPIO, uSDHC2, SAI1, eCSPlx, etc N LCD
< ”1 (50pin FFC)
LCD(18bit), SRC_BT_CFGx, etc
< >
SRC_BT_CFOX(2bit) = mre
BOOT_MODET1 Jumper x 2
[« (4pin Header)
I
GPIO(3bit)
»| User LED x 3
I
JTAG_MOD, GPIO(1bit) User Switch
[ (Tact Switch)
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35. V7MDK

Armadillo-640 TEIMET DY 7 MO = P OEARICDOWTERABL £9, Armadillo-640 THIBRRERL Y
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CON13
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SW1

YI7hUx Bk

r

U-Boot J—hO—%—7T9, THEAMRETET—rO—%—d eMMC ICEEBE N TWET, microSD h— RICEET
52D TEFY, J—MO—F—DESEREZHIIEICeMMC ICRTFEINET,

Linux #1— ulmage FERX @ Linux A—FRILA A—=IDFATRETY, ITHBEFEIRETIE Linux H—RIL1 A —Jld eMMC I

X BEEINTWEY, 7—hO—5—DHEEICK D microSD H—RICEEBT 22 &HTEXT,

Debian Debian Project [c & > TERRE /e Linux T4 AU E2—Y 3> TH, Ny Tr—IBBIYITLAEZEITWS

GNU/ fz&. Debian Project MMEHT ZEERY I MUz 7 /vy — V%R BHEIBIMTZ I ENTE XY, THHER

Linux BE Tl Debian GNU/Linux ®J)L— k7 71 LY 2T Lld eMMC IZEEBE N TWEF AN Linux H—FRILHHR—

FLUTWD microSD I—RBEDARL—IFNA RICEREBIT B EHTEEXT,

Armadillo-640 ® eMMC D XEUX Y 7% TR 3.4. eMMC XEUNXY Y /) IKmULET,
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£34eMMC XEUSX YT
IN—F HJa4 X Bz
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1 30.6MByte FHIMEIE
2 3.4GByte Linux 1—=%JL-1 X—, Device Tree Blob, Debian GNU/Linux
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4.1. #FI5HD

Armadillo Z{EB 9 %HIIC. ROHDENHEICIHU TERLTLLEE W,

£/ PC Linux £7zlx Windows D#8{fEL. XY hT—9 A4V 57 —T1—2X
E 12U EDUSBR— 21D PC T9, FIR/EMERESRED
BE, #2BL . FERHEPC LICHER/SEEIEEEZBEL T

<IEEW,
2y NT—URE /;\\‘rréns\dillo EEERAPCZRY NT—UBENTEDLSICLTL
microSD A—R microSD A0 ~ DEIMEZMER T BB REICHALET,
USB XEY USB OEIMEZTERT 2HBEREICFIALET,
tarxzTERXDOT7 7 I Z2EBFAT FAR/EEERREZEBEITSLHDICFIALET, Linux TlE, tar
35Y780x7 F\giﬁf% 9, Windows Tl&, 7-Zip ¥ Lhaz R ENHIHL T

4.2. A/ BIFEFREDESE

PYNI—=0TO/EEOY T MU PRECPEEER ZEEICT S HIC. VMware RIEEY > > D
T—HAA=IZRHELTVWET, 2D VMware REYI > DF—% 41 X—% ATDE(Atmark Techno
Development Environment) & FFO'E 9, ATDE D#2ENICIEIREILY 7 D = 7 TH S VMware % {#
BUZXd, ATDE DF—% (&, tarxz EfichTWE T, REElICEGDLELY—ILTERL TSI,

RE{ILY 7R 7ELT. VMware Oftsic Oracle VM VirtualBox A%
B4 TY, Oracle VM VirtualBox IC I T OEEMNH D £9,

— . GPL v2(General Public License version 2) Cigfitahhtnnz [l
- VMware e DIRE T « X7 (vmdKk) 7 7 1 JLICRIG L TW5S

Oracle VM VirtualBox iS5 ATDE %#i#c& L. Y7 Uz 7HREREE L
TERATBZENTEZET,

ATDE [&. N=3 3 VICEDNNT B 7Y NY—0 T 7 /EENEBZDEFT, ABERICHIHLTWS
ATDE (. ATDE7 @ v20180401 LIfE<TY,

ATDE7 (& Debian GNU/Linux 9 (d— K& —LA Stretch) ZX—X(c, Armadillo-640 ®Y 7 kU x
THFEZITSEHICHELR Y OXAFRAEY —IL¥Y. Armadillo-640 OEEMERZ1T S eI ERY —)L
DERICA VYA RM=ILENTWVWET,

0)R—3¥'3 > 3.x Tl PUEL(VirtualBox Personal Use and Evaluation License) N EEAESNTWBIHEENRH D X,
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ATDE #{ERI B icid. FEEZERAPCic VMware "1 Y AN —=ILENTWBRENHD £,
VMware tt Web R—3 (http://www.vmware.com/) =SB U. FABMICES VMware #£@% 1 > X
A—=JILLUTLEE W, Ffeo ATDE D7 —HA Jid tarxz Efich TWEIT DT, BEICEERLY—I

TERRALTEE W,

VMware (3. FFERAFIARE CTEEDODDOH S, BRAFIANELGEEDOD
DETEBOHEBIHD KT, HmCEICERBRDTIEV A, TV RI—
Y —ERFFHERNS EULADFET 7<), +ICHER L ETHRAR
NICES>EMmZ CHIRLES W,

VMware ¥ ATDE D&EL RV & ZERARICEHLS =6, RIS VMware
DREFIXYEIDSLUTDEBICDWTCHERLIEZ L,

- TRANYRATLADIN—RT T 7 EH.
c TRANVRATLDY 7N 7 EH
A0S o7Oty HEH

VMware @ R & 2 X ¥ ~ &, VMware = Web < — ¥ (http://
www.vmware.com/)MWSEE TS5 EMNTEEXT,

4.2.1.2. ATDE O 7 —H+A 7 =ZBUS

ATDE @7 —#-4 7'1& Armadillo ¥ k (http://armadillo.atmark-techno.com)H 5 B{SRI8E T,

/

RBEICHIG L TWS ATDE O/X—3 3 > (F ATDE7 v20180401 LABE
T,

E2%H PC OEMEIRIE(/\—R 7 7. VMware, ATDE OXJI57 —F7 7
FriRENTELD, ATDE NIERICEMELRWABEEDLH D £9, VMware
#H Web ~"—Y(http://www.vmware.com/)h 5. {#EB L TW3 VMware
DRF2XVINREZSRUTEEREZREZL T ZE W,
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HiExEFIE T4.2.1.4. Windows TATDE D7 —Hh+ JEBET S, IcRxULET,

4.2.1.4. Windows TATDE D7 —Hh+a TBRTS
1. 7-Zip DA YA N—IL

7T-Zip x4 Y ANMN—=—ILULET, 7Zipl&. EFEBEREY 7 &~ 7-Zip O 14 b~ (http://
sevenzip.sourceforge,jp) 5%~ > O— REYSAEETY,

2. T7-Zip DHCED
7-Zip 2B L XTI,

7-ZipIP AR F- v
TrkE BEE BRIAYE

G om o X4

B EE FAN - 23 AR R

eV Y=o ALTH

7 [

&%
[ Fraxur
B xh-7
(=P

WEDATYI MEER 0 0

3. x2EfE7 71 ILDZRER

x2EE 7 7M1V ZEBRLULT, tarFERX07 74 IL2HBAULET, tarxzFERDO 7 71 ILZERIRL

<. "BF) 27V v I ULET,

(e - o X
TPV BEE RV BELAYA Y-MD ATE)
G XA
BN BB FAh JE- BE AR ER
¥ ‘“_ ¥ “
RE H1X EFEE b=l TIEAER EiE EREFAZ VLA
Program File.. 2016-02-24 1419 2015-10-20 1528 2016-02-24 14119 RD 0
ProgramData 2016-02-03 1006 2015-10-30 1624 2016-02-03 10:06 HD 0
Python2? 2015-10-22 0858 2015-10-22 08:58  2015-10-22 08:58 DA 0
Recovery 2015-11-190953 2015-07-17 0047 2015-11-1909:42 HSDR 0
System Volu.. 2016-03-220033 2015-10-11 0311 2016-03-22 09:33 HSD 0
Users 2015-11-190956  2015-10-30 1528 2015-11-19 09:56 RD 0
Windows 2016-02-11 0700 2015-10-30 15:28  2016-02-11 07:00 D 0
CEZETPN 1249209156 2016:03-26 1115 2016-03-26 1114 2016-03-26 11:14 A 1249209156
2] bootmgr 305268 2015-07-102000 2015-07-1022:20 2015-07-17 01:32 RHSA 395268
5] sooTXT 1 2015-10-201618 2015-07-102220 2015-10-310:22 HSA 1
[] BoOTSECT. 8192 2015-07-170132 2015-07-170132 2015-07-1701:32 RHSA 8192
(7] hiberfilsys 3401252864 2016-03-09 1207 2015-11-19.0958 2015-11-19 09:58 HSAn 3401252364
] pogefileys 3432341504 2016-03-222250 2015-10-1010:30 2016-01-11 1251 HSA 3432341504
] swapilesys 268435456 2016-03-09 1208 2015-10-1010:30 2015-10-10 10:30 HSA 26843545
5] windows-ve... 35 201512151334 201512151330 2015-12-15 1330 A » v
< >
IBOAFITIEER 1249209156 1249209156 2016-03-26 1115
==
771 ILDEH i
4, xz EfET 7 FHIEDIEE
r EELT, TOK) Z#7 Y LEI
W
R ZEEL T, J v 7 o
BEE X
BR%x)-
B " |
HABRHHE HAD-F
B W | |
LEEHE e
[Jan-te&rdaE)
EEETICEIHIETS w
sovtn %
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5. xz2 57 71 ILOEH
EBREMNMBED XY,

8% RE® C¥atde6-1386-20160321.tarxz

TR 00:00:09
HhEIRA: 00:01 :40
P E [z}
FiE: 26K

atdeG-i326-201 50321 tar

S H5en R

6. tar 7—HA T 7 71ILDFER

X2 EE7 7AIVOERAIMMERT T2 &, tarERD 7 71 ILDBAShE S, tar 7F—HhA4 T 77
1IN ZEEALIEDERAKOFIET, tar 7F—HA T 7 714ILHS ATDE DF—F A X—I%2HH
ULET, tar B0 7 77L& EIRLT TER, 22V

7997 ULET,

7. BREORTHER

Ci¥atdes-i286-20160321.42r
JHMD REE BFW BRCAYL Y-LD AVTH

G om o X4

/M EE FAN - 23 AR R

AT

4.8
IR -
FEqaism a7

—~BEIEE)

O X

1141 MB
10ME/s
3T MB
a7 MB

FrlIbC)

v U, TEBR%) ZEEELT. TOK) %

? |

C¥atde6-386-20160321 tar¥

H41 EHEE
4457656320 2016-03-26 11:15

EH

<

FREE
2016-03-26 1348

FIHEAEE
2016-03-26 1348

Bt
A

EEEFAI
4457 656 320

b

OEOATIII MEER

tar 7—HhA 77714 ILOERNMKRT I DL, ATDE 7—HA JOERIIZET Y. TEBR%k, I
BELETZAINTICATDE DTF—F A4 X—=IDEAShTWET,

42.15. Linux CtarxzFexX07 71 IV ZBET S

B C:¥std X 1% [m] X
TrME EWEE BRY BECAYA YLD ALTE
LR A 2 S
il BE FAN K- 25 AR #E
Ciéotd 160321 1% ~
517 EEHAE g FIEASE B EERIA D
6366500 T.vmdk | 1573191680 2016-03-2121:39 201602261352 2016-03-26 1353 A 1573191880
62865002 mdk 148766720 2016-03-2121:20 2016-03-26 1252 2016-03-26 152 A 148766 720
263865003 v mdk 140705792 2016-03-2121:38 2016-03-261253 2016-03-26 1253 A 140705792
e6-1286-s004vmdk 283115520 2016-03-2121:20 2016-03-2612:54 2016-03-26 1:54 A 282115520
1 atdef-1386-s005 v mdk 1209521280 2016-03-2121:40 201602261354 2016-03-26 1354 A 1309521280
T atdet-1286-s006 v mdk 764084224 2016-03-2121:40 2016-03-2612:54 2016-03-26 12:54 A 764084 224
¥ atdef-1286-5007.vmdk 1048576 2016-03-2121:40 2016-03-26 1353 2016-03-26 1353 A 1048576
262865008 v mdk 147123220 2016-03-212140 2016-02-26 1255 2016-03-2612:55 A 147128 220
1 atdef-386-5009.vmdk 6553 2016-03-212140 2016-03-26 1355 2016-03-26 1355 A 65536
[7] atdef-i286.nvram 3684 2016-03-2121:22 2016-03-26 1254 2016-03-26 1254 A 5684
] atdef-i386:vmdk e47 2016-03-2120:33 2016-03-26 1353 2016-03-26 1353 A e47
[7] atdet-ize6vmsd 0 2016-03-020843 2016-03-261354 2016-03-26 1354 A o
() atdet-i386ivmic 2544 2016-03-2121:22 2016-03-26 1253 2016-03-26 1353 A 254
7] atdef-ize6vmc 265 2016-03-0208:19 2016-03-26 1354 2016-03-26 1354 A 265
< >

CEOATITI MEER

1. tarxz B4 7 7 1 ILOEH
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tar O xf A7V g vEFERALUT tar.xz  EE7 7ML EEBRUES,

[PC 1% tar xf atde7-i386-[version]. tar.xz

2. ERD5TTHER

tarxz EfE 7 7 A I OEBRENKRTI 2 E. ATDE 7—HA TJOERIETE T TY, atde7-i386-
[version] T« LY RUICATDE DF—4 A A —IHNHASNhTWET,

[PC ~J$ Lls atde7-i386-[version]/

atde7-i1386-s001. vmdk atde7-i1386-s009. vmdk atde7-i386-s017. vmdk
atde7-i1386-s002. vndk atde7-i386-s010.vmdk atde7-i386.nvram
atde7-i1386-s003. vmdk atde7-i386-s011.vmdk atde7-i386. vmdk
atde7-i1386-s004. vimdk atde7-i386-s012. vmdk atde7-i386. vmsd
atde7-i1386-s005. vindk atde7-i386-s013. vmdk atde7-i386. vmx
atde7-i1386-s006. vmdk atde7-i386-s014.vmdk atde7-i386. vmxf
atde7-i1386-s007. vmdk atde7-i386-s015. vmdk

atde7-i1386-s008. vmdk atde7-i386-s016. vmdk

4.2.1.6. ATDE D#cEp

ATDE D7 —HhA 7%#EBREULET« LI NUICEET 2REYY VEBR(. vix) 7 7 1 )L%& VMware £
TH<C &, ATDE #iREId 22 &N TEEXYT, ATDEY IcOJ 1 VagERh1i——%, TR 4.1. 21—t —
ZENRRT—R) lcRULET @

K41 1—YHY—-ZE/NXT—R

21— JIRRAD—R 1ER
atmark atmark — g1 —t—
root root el —H—

ATDE [CEID Y THAXEV RSO 7Oy =BT & T, ATDE %
KDRBICFEHAITDIENTEXT, REVYVYD/N—RI I 7REDE
B AKICDWTIE. VMware £  Web R — ¥ (http://

= www.vmware.com/)h 5, ERALTWS VMware DRF 1 XY KNG E%
SELTLIEE L,

4.2.2. O A UFEEET /N1 ADERA

VMware (&, 7" X k OS (ATDE)IC & 2EXD AU AIBET/\A X (USB 7/\+ Z¥> DVD 2 &) DEREZ
MR=hUTWEXYT, T/NARIcE> T KRR OS (VMware ZEE L TW3 0S) &4 X k OS TRHEF
ICERTEIENTEEREA. ZDESBT/NARAZT XA OS TEAT ZHICF. XK OS [TF/)N
A Rz d 2REDVDRICIRD T,

Cligtg1 —F—TGUIOY A Y ETS T EITEZ A
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EONURIEET/INA ZDERAEICDWVWTIE. VMware # Web R—
(http://www.vmware.com/) 5. HEHLTWS VMware D RF 1 XV
NarEESRULTLESI W,

Armadillo-640 OFEESRZ TS e icid. TR 4.2, BIfERERICERIT 2B O A UREET /N1 X, (T
RITINARET RN OS [CIEHRITIDNENGD X,

R 4.2 BEHERICERI MO A URARET /N R

TINA A TI1 X%
USB Y U P IWEBT T TS Future Devices FT232R USB UART
YEZEF PC O3> ) 7 JLIR— K 2 UZIIR=k

4.2.3. AV Y RS+ >imEk (GNOME i) D)

ATDE <. CUI (Character-based User Interface) BB M T2 IV VY RS VimkERE L
9, ATDE TETIZEBIT Y RIFITY RS VIHERICAAL, EfTLET, AV RT4 Vigk
W DO DOEENH D EFITH. CZTIEGNOME TR by TEEBICIE#(S VA MN—)LEhTWS
GNOME lmk =& L X9,

GNOME kX =&£E T BiciE. Bl 4.1. GNOME XK DEHE) ) OLSICTRINY TELED T V57«
EF«H5 Tterminaly EAAL MRS Z@IRLTLZE W,

XEEH 11:02

Q  terminal

GNU Emacs 24 --- [FE S l
b

ﬁ El QTerminal

A lightweight multiplatform terminal emulator.

Konsole
Terminal

QTerminal FOw X5 DY

FOvFSOv® #—=FJJLIZalL—%

X 4.1 GNOME >R D ¥C&h
' 4.2. GNOME AR D T« Y Ry DESICT4 Y RUDNHEET,
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KEH 11:83

atmark@atde7: ~

J7-TIL(F) #WE(E) F|m(V) EE(S) WR(T) ~IF(H)
N |

X 4.2 GNOME imRDV 1« >V KD
424 2V F7I)ERFEY 7 b7 (minicom)D{EH
VY TFZIEEY 7 MU 7 (minicom®D YU 7 ILBEREE. 'K 43. YU TFZILBERTE ODLDICH
EULEXI, £/, minicom ZEENT DR DIER%Z 80 XFEMU EICLTL I W, HEIEN 80 XFLD
INEWBE, OV Y RAAFICREDNEANDZ ZENHD FT,

F®43 VU T7IIBERE

HE BRE
kL — bk 115,200bps
TR 8bit
AkhyZEY bk 1bit
YT+« ANV
7 O—#ifE RU

minicom DFREZ AT BICIE. minicom BREAEDLDICLTLEEW, RERTHE., 74K
REMINICERFELTRTULE I,

minicom ERXEHE.

[PC "% sudo LANG=C minicom —-setup

minicom ZiEEIS B3 ICiE. minicom BEAED L SICLTLIEE W,
minicom B A .

[PC "1$ sudo LANG=C minicom --wrap ——device /dev/ttyUSBO
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TINA AT 7AIEEE TEICK > T /dev/ttyS0 ¥ /dev/ttyUSB1 7¢ &,
FEDORTHE BERBRDHEDNHD T,

minicom A —7>9 2 /dev/ttyS0O > /dev/ttyUSBO & W > o7 /N1 X
Z74I)UIE. root ¥fclE dialout ZI)IL—FICELTWSA—F—ULHF
JEATEXEEA

d—H—% dialout Z)L—TICANS 2 &ET. M. sudo ZfFEDH T I
minicom T /dev/ttyUSB0 ZA—T7>F 35 EMTELY,

[PC ~]$ sudo usermod -aG dialout atmark
[PC ~1$ LANG=C minicom —-wrap —--device /dev/ttyUSBO

minicom 2 T8 3IclE. £9 Ctrl-a lcHWT g F—Z2ANLET, ZOB, UTOLSICERKR
SNnfcsd es) ICh—VILEBbbETEnter ¥ —%2 AN % E minicom & TULET,

minicom & T FEsR.

| Leave without reset? |
| Yes No |

Ctrl-a [CHEWT z F—Z AT B E. minicom DX Y RN THRR
/ ShEY,

43. AV —Tx—ALALAFIb

Armadillo-640 DA V57 —T 1 —XALATFIRTT, AV —T 1 —ADEREBIGAFZEIL TL
W,
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ARA
. Qo000 oo - O.

cOee@eoeo0 oo

l 00000 ceeo

CON3

43149 —Tx—ALAF7 Ik
K444V 9—T 1 —ARA

BRES AV —T 1 —R% R B

CON1 SDAvy—Tx—2R microSD 20w MY Y51 7)

CONZ2 LANA Y5 —71x—2R RJ-45 axov %

CON3 JUTPINAVEI—T—2R D-Sub9 £ (A X)

CON4 JUTZINAVT—T—2R EvAvy5 10 £V (2.54mm Ev F) mESI/EE iy
CON5 USBA 5 —T1—2R Type-A AX I T2 R—KR5T v 7)

CON7 LANA Y5 —71x—2X EvAvy5 10 £V (2.54mm Ev F) AR 5 IERESH
CON8 RA VY —T 1 —R EvAvy 2 Ev(2.54mm £y F)

CON9 RA VI —T 1 —R oAy 28 £V (2.54mm EY F)

CON10 JTAGA V5 —T1—2R EvAvd 8 Ev(2.54mm E Y F) mESIEE
CONT1 LCDILRA Y —T 2 —2R FFC Ox% % 50 E>(0.5mm Ev F) EikFEan: 20 O [@
CON12 BRAANA VI —T—2R DCYv vy SIS 7 S 7 EIAJ#2
CON13 ERANAVI—T—2R EyAvd 4 E>(2.54mm By F) xR 5 IERE
CON14 hERA VY —T 1 —R EvAvy 4 E>(254mm £y F)

JP1 BTN RREY v /N EvAvy 2 Ev(2.54mm By F)

JP2 EETI/INA AREY v/ EyAvy 2 v (254mm By F)

LEDI1 LAN RE— K LED LED (fk &8, HEZ)

LED2 LANY YO 7o 74EFT« LED LED(E &, HEE)

LED3 1—H%— LED(R) LED (IR, 3mm)

LED4 1—H— LED(#R) LED (£, ® 3mm)

LED5 J1—%— LED(#) LED (¥, HELK)

SWI1 A—H -1y F YU ~ZAAyF(h=17mm)

BliEkEH FRAEFTHICEFDZERTH D, REOFRAIELEHZRILTZ2H6DTEH D EtA,

4.4. EfAE

Armadillo-640 & BB DEHEAZ RICRUE T,

32



Armadillo-640 #@®~¥ =27 )L Armadillo D&EIRZE AN BHIIC

X 4.4 Armadillo-640 M #Z#Ef5l

Armadillo-640

AC 75 7% (5V/2A)

YA PC
USBYUZIEMF T TH
USB2.0 7— 7 JL(A-miniB % 1 /)
LAN HUB

Ethernet 7 —7 )L

microSD 71—~

USB XtEY

(o I - B~ T > O~ T o J o

YUZIyART—TI

4.4.1. USB YU ZIVEWT 57 D ITE

USB YU ZIWEBTY 7. TEDT—J)LE 1 E>E LT, Armadillo-640 @ CON9 1,3,5,7,9
EveEmLET,

USB YU ZIIEMT Y 749 %I 2 DRI, CON9,CON14 ZEH > TWBVILINKL o
TWBDTENEZBHICLT. TRIOKSICERL TSI W,

S
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B 4.5 CON9-USB Y U Z VAT 5 77 K
45. Vv VINEYVDREICDODWT

Vv VIDBREELTEIT 22 ET,. Armadillo-640 OEMEEZZEITZZENTEXT, Vv /D
BEICDWTIE T15.12. JP1, JP2(EBET/IN\A REBEIY v+ /\)) #SBULTLIEE W,

v VINEVDNEIE TK 4.6. JP1. JP2 DAIE) THEFEL TS,

4.6 JP1, JP2 OfIE

HIv VINBRERIGUTYDEZDERNGDET, TR, JP1 Z2A—-T>, JP2%Z¥ 33—k
ICRELTHREEXT,
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Iy IRDA—=T>, ¥Ya—h&lE

TH—Tv EFIv o /IREVICT v Iy NEERE L TV
= = \REETT,

.'f&a—hjtuyvyNEymyvvavwh%EﬁbTm%
IRRET T,

46. A1 RAAYFDEREICDWT

USBYUPINEBMT I TIDAZA RRA Yy FZRETZIET. 7T—hO—F—DEHE—FZE
BIBIENTEXRT,

K47 54 RXA Y FDRERE

Q@ 7O FY—FRTFE-—RICKRDFT, FFE—RTIF. 7—hO—4¥—0av>r 7OV~
NHECEIL XTI,

® 77— +~O—4Y—lgA-rT—rE—RICBDET, A—NT—hE—KRTIF 7—bO—%—D
ANV RZOVIEDRRESNT., OS =EEEELET,

47.viTT« Y DERAE

Vi LT« &k, Armadillo ICEBETA VAN —ILENTWETFTANIFT A Y TI, KETIZE.
Armadillo DERET7 7ML DREREICVITT 4 Y= FERALE I,

ViZFq 7l ATDEICA YA M—=ILENT3 gedit Pemacs REDTFRAMNI T4 7 EIXERD,
F—REEH S TWBZENKELRBEHETI, ViODE—RICIZ, OVYRE—READE—RDHDZFT,
AVY RE—ROBICAADUEXFEIIARTIOAY Y REULTIRDNET, ADE—RTIEXFEDOALNL
T=ZE9,

ARETRTIVY REIEATDE TEITIT DL OTEHL TVWERI DL Armadillo THREU KL SICETT
H5ZENTEEXT,

4.7.1. vi DEH

viZE#HT SICiE. UTOAYY RZAADLET,
Vi DFCED.
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[PC ~1# vi [file]

file ICT7AINBDINAEIETEE. 771 ILDORE (+file+ NFE LU B WES ITFRIER) ZITVWE
T, VildOVYY RE—RDIRETHREILE T,

4.7.2. XFDAN

NEHEANTBICIEAVY RE—RNSANE—RABITITINENHDEFT, IV RE—RHMS
ANE—RICEBTITBICIE. TR 45 AHDE—RICBITIBZIAYVR, TRIAVYREZAALET,
ABDE—RABITRIE. F—"ZANTNREZOEFEXENANINE T,

K45 AHE—RIcBITFZ AT VR

avv R BfE
i W=V I DHBBAHSXFANZRR
a A=V IDEBENEXFANZRR

ADE—RHASAV VY RE—RIZEDZWGEHRIZ. ESCTF—%2ANT B ETRDIENTEZET,
WEDE—RBIONSBLB>TFRIF. ESCHF—%E2AHNL, —BOATYYRE—RARSZEICEDR
AERHITET,

n AAZELEEEZ OFF (C
ViDINYY RZEAAT 2K ATDE DBARFEAAY X7 L(Mozc)z OFF

ICLTL<EE W, AFEANY AT LD ON/OFF &, ¥f/2f%—TfF
SZENTEET,

My, Tay ZN2NOIVY RZEANDUVCBEDXFEANOHKBMNEZ X 4.8 AHE—RICBTITS
AN Y RDEHAE) ITRULET,

H—YIL
Armﬁ [lo

=k _TT_ laja<w K
ANRBEE ANRBEE

4.8 AHE—RICBITTSHIVY ROHRHA

Vi TOIFHIBR
JvY—ILDOBREIC K > Tld BS(Backspace) ¥ — TXENHIBRTE T,

= MH) XERANSINBBENSHDEFT, TOHEIE. 4.7.4. XFDHI|
BRy THEEI AV RZEFERAL. XFZHIBRL TS,

4.7.3. 1=V )L OBE

ARIF—TH—VILOBFNTEXIN, OV RE—RT IR46. h—VILOBEFHITY R, IR
AV YV REANTBCETHEN—VILEBEIT DI ENTEET,
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&x4.6 h—VI)LOBEITVR

IV R EhfE

h Eic 1 XFBE
j TIiC 1 XF¥E
k Lic 1 X=#%E
| Al 1 XFBE

4.7.4. XF DHIBR

XFEEZYIBRT 25E8FE. AVYRE—RT R47. XFOHBRIVY R, [CRIIAVVYREZEAHLE
ER

= 4.7 XFOHIBROY VR

INYER BifE
X H—VIL EOXFZHIER
dd RETZEIR

'x; ANV R, Tddy AV REABDUEBEICHBREI NG XFZ K49 XFZHlfr9 %IV R
DA ICTIRUET,

h—vIL .
r——m..-7 "I dd]av KT
IArmadi | 1o ™~ miganzxs
[x]aA< KT
BIREh 2 X F

4.9 XF%EHIBRYT 227> ROEA
4.75. RFERT
T ANORE, RTEITSITYRE TR48 #F - KTITV R, KRUET,

A48 HFE - KRTINYVR
avv R Eh{E
gl EHEEREFETICRT
wlfile] 7 74 L% +file+lCIBE U TRE
1w 7710 %E FEEREELTERT

BRESKRTEZITS>OYVRE T, (AAQ)DSEFUEZIAV VY REFERUET, " "F—%2AHT S
CEHETHHICA—YVILDBEBDAADLEOTY Y RPIRRENET, AV RZ AN UL Enter F—%
gET, AV RDBEFTESNET,
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b. ECEI &R T

5.1. &

CON12 [cER%Z#EHT D &, Armadillo-640 M #EEH L £,

POHERY, FHULIE T4 AR P 146 A5 RV FDXK

/ USB YU FZIWNEBT T TIDAZA RAA Y FICL> TIREE— RHZE
FICDWTy Z&RULTLLEEL,

AETIH. BFE—RICBEELTWEEEDHERLET, A—NT—KhE—RZBIRLUIBESIR.
BHRTIAVYRZANTE ERLEEDIETULET,

FHTERE UL, U-Boot DIREZHHA eMMC [CEZAFh TWERWEHIC, EEDLSK
Warning B&RRENEI,

BREABE&OOY (U-Boot DRELMH eMMC (ZRNSA).

U-Boot 2018.03-at1 (Apr 04 2018 - 12:12:16 +0900)

CPU:  Freescale i.MX6ULL revl.0 at 396 MHz

Reset cause: POR

DRAM: 512 MiB

MMC:  FSL SDHC: @, FSL SDHC: 1

Loading Environment from MMC... *%x Warning - bad CRC, using default environment

Failed (-5)
In: serial
Out: serial
Err: serial
Net: FEC

=

env save 9 5&, ROBEMNSRRSNGLBEDFET, FH#ULLIF 9. 7—hAO—%— (U-Boot) 11k,
2ZRUTEE W,

BEREABEZDOOY (U-Boot DBRIEZH AL eMMC (25 51ER).

U-Boot 2018.03-at1 (Apr 04 2018 - 12:12:16 +0900)

CPU: Freescale i.MX6ULL rev1.0 at 396 MHz
Reset cause: POR

DRAM: 512 MiB

MMC:  FSL SDHC: @, FSL SDHC: 1

Loading Environment from MMC... OK

In: serial

Out: serial

Err: serial
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Net: FEC
=

Linux ¥ X7 L (Debian 9 "Stretch") Z#£&19 % (T IE. RD K S IC boot ZI?/ l\’i’?% LT s
We AVY RERTIZDET—MAO—F—N Linux VAT LEZEHBIEET, ¥ BEYVIhU
ZIClE Linux OEEBIOVNRRINE T,

=> boot
3345800 bytes read in 128 ms (24.9 MiB/s)
23185 bytes read in 54 ms (418.9 KiB/s)
#t# Booting kernel from Legacy Image at 82000000 ...
Image Name: Linux-4.14-atl
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 3345736 Bytes = 3.2 MiB
Load Address: 82000000
Entry Point: 82000000
Verifying Checksum ... OK
#t# Flattened Device Tree blob at 83000000
Booting using the fdt blob at 0x83000000
Loading Kernel Image ... OK
Loading Device Tree to 9eeff000, end 9ef07a90 ... 0K

Starting kernel ...

0.000000] Booting Linux on physical CPU 0x0

0.000000] Linux version 4.14-at1 (atmark@atde7) (gcc version 6.3.0 20170516 (Debian 6.3.0-18))
Apr 4 12:30:18 JST 2018

.000000] CPU: ARMv7 Processor [410fc075] revision 5 (ARMv7), cr=10c53c7d

.000000] CPU: div instructions available: patching division code

.000000] CPU: PIPT / VIPT nonaliasing data cache, VIPT aliasing instruction cache

.000000] OF: fdt: Machine model: Atmark Techno Armadillo-640

.000000] Memory policy: Data cache writeback

.000000] cma: Reserved 16 MiB at 0x9f000000

.000000] CPU: ALL CPU(s) started in SVC mode.

.000000] Built 1 zonelists, mobility grouping on. Total pages: 129920

.000000] Kernel command Lline: root=/dev/mmcblk0p2 rootwait

.000000] PID hash table entries: 2048 (order: 1, 8192 bytes)

.000000] Dentry cache hash table entries: 65536 (order: 6, 262144 bytes)

.000000] Inode-cache hash table entries: 32768 (order: 5, 131072 bytes)

0.000000] Memory: 495096K/524288K available (4096K kernel code, 205K rwdata, 932K rodata, 1024K

[
[
#1 We
[
[
[
[
[
[
[
[
[
[
[
[
[
init, 222K bss, 12808K reserved, 16384K cma-reserved)
[
[
[
[
[
[
[
[
[
[
[
[
[
[
7
[

®®®®®®®®®®®®Q_

.000000] Virtual kernel memory layout:

.000000] vector : Oxffff0000 - Oxffff1000 ( 4 kB)

.000000] fixmap : Oxffc00000 - Oxfff00000 (3072 kB)

.000000] vmalloc : 0xe0800000 - 0xff800000  ( 496 MB)

.000000] lowmem : 0xc0000000 - 0xe0000000 ( 512 MB)

.000000] .text : 0xc0008000 - 0xc0500000 (5088 kB)

.000000] .init : 0xc0700000 - 0xc0800000 (1024 kB)

.000000] .data : 0xc0800000 - 0xc0833500 ( 206 kB)

.000000] .bss : 0xc0837ea4 - 0xc086f9%0c  ( 223 kB)

.000000] SLUB: HWal|gn 64, Order=0-3, MinObjects=0, CPUs=1, Nodes=1

.000000] NR_IRQS: 16, nr_irgs: 16, preallocated irgs: 16

.000000] Switching to timer-based delay loop, resolution 41ns

.000017] sched clock: 32 bits at 24MHz, resolution 41ns, wraps every 89478484971ns
0.000055] clocksource: mxc timerl: mask: Oxffffffff max cycles: Oxffffffff, max idle ns:

9635851949 ns
0.001566] Console: colour dummy device 80x30

[ IS IS RIS RN SRS IS IS IS IS IS
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0.002150] console [tty@] enabled
0.002214] Calibrating delay loop (skipped), value calculated using timer frequency.. 48.00
0goMIPS (lpj=240000)
0.002278] pid max: default: 32768 minimum: 301
.002676] Mount-cache hash table entries: 1024 (order: 0, 4096 bytes)
.002732] Mountpoint-cache hash table entries: 1024 (order: 0, 4096 bytes)
.003859] CPU: Testing write buffer coherency: ok
.004801] Setting up static identity map for 0x80100000 - 0x8010003c
.006511] devtmpfs: initialized
.014845] random: get random u32 called from bucket table alloct@x84/0x1bc with crng_init=0
.015271] VFP support v0.3: implementor 41 architecture 2 part 30 variant 7 rev 5
0.015551] clocksource: jiffies: mask: Oxffffffff max _cycles: Oxffffffff, max_idle ns:
9112604462750000 ns
.015625] futex hash table entries: 256 (order: -1, 3072 bytes)
.016914] pinctrl core: initialized pinctrl subsystem
.017887] NET: Registered protocol family 16
.019636] DMA: preallocated 256 KiB pool for atomic coherent allocations
.026662] vdd3p0: supplied by regulator-dummy
.027342] cpu: supplied by regulator-dummy
.027984] vddsoc: supplied by regulator-dummy
.037305] imx6ul-pinctrl 20e0000. iomuxc: initialized IMX pinctrl driver
.060697] SCSI subsystem initialized
.061040] usbcore: registered new interface driver usbfs
.061167] usbcore: registered new interface driver hub
.061306] usbcore: registered new device driver usb
.063106] clocksource: Switched to clocksource mxc timerl
.074787] NET: Registered protocol family 2
.075860] TCP established hash table entries: 4096 (order: 2, 16384 bytes)
.076007] TCP bind hash table entries: 4096 (order: 2, 16384 bytes)
.076131] TCP: Hash tables configured (established 4096 bind 4096)
.076328] UDP hash table entries: 256 (order: 0, 4096 bytes)
.076396] UDP-Lite hash table entries: 256 (order: 0, 4096 bytes)
.076763] NET: Registered protocol family 1
.077447] RPC: Registered named UNIX socket transport module.
.077498] RPC: Registered udp transport module.
.077526] RPC: Registered tcp transport module.
.077554] RPC: Registered tcp NFSv4.1 backchannel transport module,
.078867] workingset: timestamp bits=14 max_order=17 bucket order=3
.094152] squashfs: version 4.0 (2009/01/31) Phillip Lougher
.095627] NFS: Registering the id resolver key type
.095731] Key type id resolver registered
.095767] Key type id legacy registered
.095872] fuse init (API version 7.26)
.097413] random: fast init done
.103392] Block layer SCSI generic (bsg) driver version 0.4 loaded (major 253)
.103456] io scheduler noop registered
.103486] io scheduler deadline registered
.103879] io scheduler cfq registered (default)
.106845] 2020000. serial: ttymxc@® at MMIO 0x2020000 (irg = 18, base baud
.106926] Console IMX rounded baud rate from 114943 to 114900
.571197] console [ttymxc@] enabled
.576206] 21ec000.serial: ttymxc2 at MMIO 0x21ec000 (irq = 49, base baud
.586159] Llibphy: Fixed MDIO Bus: probed
.591838] fec 2188000.ethernet: 2188000. ethernet supply phy not found, using dummy regulator
.601779] Llibphy: fec enet mii bus: probed
.607654] ehci_hcd: USB 2.0 ’Enhanced’ Host Controller (EHCI) Driver
.614318] ehci-mxc: Freescale On-Chip EHCI Host driver
.619872] usbcore: registered new interface driver usb-storage

(SIS ISR RS IS RS
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.739800]
.743742]
.749035]
.752682]
.757322]
.762409]
.766991]
.771550]
.776223]
.780955]
.785707]
.791568]
.796752]
.802981]
.807432]
.873143]
.943550]
.952328]
.958033]
.963378]
.968018]
.973564]
.986466]
.992696]
.999756]
.005960]
.012395]
.018791]
.024976]
.031084]
.038315]
.045551]
.052754]

el T~ B I I B I IS T IS IS IS T I IS TS IS TGS TGS TGS TGS GG GG TGS TGS G TGS G TGS TGS G G IS IGS

+IDN)

[
[
[
[

.631466] ci _hdrc ci_hdrc.0: EHCI Host Controller

.636510] ci_hdrc ci_hdrc.0: new USB bus registered, assigned bus number 1
.673145] ci_hdrc ci _hdrc.0: USB 2.0 started, EHCI 1.00

.679823] hub 1-0:1.0: USB hub found

.683770] hub 1-0:1.0: 1 port detected

.692494] ci_hdrc ci_hdrc.1: EHCI Host Controller

.697538] ci _hdrc ci _hdrc.1: new USB bus registered, assigned bus number 2
.733143] ci hdrc ci hdrc.1: USB 2.0 started, EHCI 1.00

hub 2-0:1.0: USB hub found
hub 2-0:1.0: 1 port detected
i2c /dev entries driver

IR
IR
IR
IR
IR
IR
IR
IR
IR

NEC protocol handler initialized

RC5(x/sz) protocol handler initialized

RC6 protocol handler initialized

JVC protocol handler initialized

Sony protocol handler initialized

SANYO protocol handler initialized

Sharp protocol handler initialized

MCE Keyboard/mouse protocol handler initialized
XMP protocol handler initialized

sdhci: Secure Digital Host Controller Interface driver
sdhci: Copyright(c) Pierre Ossman

sdhci-pltfm: SDHCI platform and OF driver helper

mmc@: SDHCI controller on 2190000, usdhc [2190000. usdhc] using ADMA
mmc1: SDHCI controller on 2194000. usdhc [2194000. usdhc] using ADMA
usbcore: registered new interface driver usbhid

usbhid: USB HID core driver

NET: Registered protocol family 17

Key type dns resolver registered

ThumbEE CPU extension supported.

mmc@: new DDR MMC card at address 0001

input: gpio-keys as /devices/soc@/gpio-keys/input/input@
mmcb LkO: mmc@:0001 Q2J55L 3.53 GiB

mmcb Lk@boot0: mmc0:0001 Q2J55L partition 1 2,00 MiB

mmcb LkOboot1: mmc0:0001 Q2J55L partition 2 2.00 MiB

mmch LkOgp0@: mmc0:0001 Q2J55L partition 4 8.00 MiB

mmcb LkOgp1: mmc0:0001 Q2J55L partition 5 8.00 MiB

mmch LkOgp2: mmc0:0001 Q2J55L partition 6 8.00 MiB

mmcb LkOgp3: mmc0:0001 Q2J55L partition 7 8.00 MiB

mmch LkOrpmb: mmc0:0001 Q2J55L partition 3 4.00 MiB
mmcblk@: pl1 p2 p3

.070413] EXT4-fs (mmcblk@p2): couldn’t mount as ext3 due to feature incompatibilities
.087888] EXT4-fs (mmchlk@p2): mounted filesystem with ordered data mode. Opts: (null)
.096168] VFS: Mounted root (ext4 filesystem) readonly on device 179:2.

.104879] Freeing unused kernel memory: 1024K

.332987] systemd[1]: System time before build time, advancing clock.

.346222] systemd[1]: Failed to insert module "autofs4’ : No such file or directory

1.376710] systemd[1]: systemd 232 running in system mode. (+PAM +AUDIT +SELINUX +IMA +APPARMOR
+SMACK +SYSVINIT +UTMP +LIBCRYPTSETUP +GCRYPT +GNUTLS +ACL +XZ +LZ4 +SECCOMP +BLKID +ELFUTILS +KMOD

[ 1.395593] systemd[1]: Detected architecture arm.
Welcome to Debian GNU/Linux 9 (stretch)!
1.434096] systemd[1]: Set hostname to <armadillo).

1.983620] systemd[1]: Listening on /dev/initctl Compatibility Named Pipe.
OK 1] Listening on /dev/initctl Compatibility Named Pipe.

2.023802] systemd[1]: Listening on Journal Socket (/dev/log).
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OK 1] Listening on Journal Socket (/dev/log)
2.053468] systemd[1]: Reached target Remote File Systems.
OK ] Reached target Remote File Systems.
2.084241] systemd[1]: Listening on fsck to fsckd communication Socket.
OK 1] Listening on fsck to fsckd communication Socket.
2.123898] systemd[1]: Started Dispatch Password Requests to Console Directory Watch.
OK ] Started Dispatch Password Requests to Console Directory Watch.
2.163705] systemd[1]: Listening on udev Kernel Socket
OK 1] Listening on udev Kernel Socket.
2.194815] systemd[1]: Created slice User and Session Slice.
0K 7] Created slice User and Session Slice.
OK ] Listening on Journal Socket.
OK ] Reached target Swap.

[UNSUPP] Starting of Arbitrary Executable Fi---tem Automount Point not supported.

OK 1] Listening on Syslog Socket.

OK 7] Created slice System Slice.

OK ] Reached target Slices.

OK 7] Created slice system—-getty.slice.
Starting File System Check on Root Device..
Starting Create Static Device Nodes in /dev...

OK ] Created slice system-serial\x2dgetty.slice.
Starting Journal Service...

OK ] Started Forward Password Requests to Wall Directory Watch,
OK ] Reached target Paths.
OK ] Reached target Encrypted Volumes.
OK ] Listening on udev Control Socket.
Starting Load Kernel Modules..
OK ] Started File System Check on Root Device.
OK ] Started Create Static Device Nodes in /dev.
0K ] Started Load Kernel Modules.
0K ] Started Journal Service.
OK ] Started File System Check Daemon to report status.
Starting Apply Kernel Variables..
Mounting FUSE Control File System..
Starting udev Kernel Device Manager...
Starting Remount Root and Kernel File Systems..
OK ] Mounted FUSE Control File System.
0K ] Started Apply Kernel Variables.
3.335346] EXT4-fs (mmcblkOp2): re-mounted. Opts: (null)
OK ] Started Remount Root and Kernel File Systems.
OK 1] Started udev Kernel Device Manager.
OK ] Reached target Local File Systems (Pre)

Starting udev Coldplug all Devices...
Starting Load/Save Random Seed...
Starting Flush Journal to Persistent Storage...
OK ] Reached target Local File Systems.
Starting Raise network interfaces..
OK ] Started Load/Save Random Seed.
3.942404] systemd-journald[68]: Received request to flush runtime journal from PID 1
OK ] Started Flush Journal to Persistent Storage.
Starting Create Volatile Files and Directories...
OK ] Started Create Volatile Files and Directories.
Starting Update UTMP about System Boot/Shutdown. .
Starting Network Time Synchronization..

OK 1] Started Update UTMP about System Boot/Shutdown.
OK ] Started udev Coldplug all Devices.

OK ] Started Network Time Synchronization.

OK ] Found device /dev/ttymxcO.
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OK ] Reached target System Time Synchronized.
0K ] Reached target System Initialization.
OK 1] Started Daily apt download activities.
OK ] Started Daily Cleanup of Temporary Directories.
OK 1] Listening on D-Bus System Message Bus Socket.
OK ] Reached target Sockets.
OK ] Started Daily apt upgrade and clean activities.
0K ] Reached target Timers.
OK ] Reached target Basic System.
Starting Login Service..
L 5.533524] SMSC LAN8710/LAN8720 2188000. ethernet-1:00: attached PHY driver [SMSC LAN8710/
LAN8720] (mii bus:phy addr=2188000.ethernet-1:00, irg=POLL)
Starting System Logging Service..
OK ] Started D-Bus System Message Bus.
OK ] Started Regular background program processing daemon,
OK ] Started System Logging Service.
OK ] Started Login Service.
7.683515] fec 2188000.ethernet eth@: Link is Up - 100Mbps/Full - flow control rx/tx
OK ] Started Raise network interfaces.
0K ] Reached target Network.
Starting Permit User Sessions...
[ OK 7] Reached target Network is Online.
Starting /etc/rc. local Compatibility..
Starting LSB: exim Mail Transport Agent...
OK ] Started Permit User Sessions.
OK ] Started /etc/rc. local Compatibility.
OK ] Started Getty on ttyl.
OK ] Started Serial Getty on ttymxc0.
OK ] Reached target Login Prompts.
OK ] Started LSB: exim Mail Transport Agent.
OK ] Reached target Multi-User System.
OK ] Reached target Graphical Interface.
Starting Update UTMP about System Runlevel Changes..
OK ] Started Update UTMP about System Runlevel Changes.

Lo I O e N I s I N | i
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Debian GNU/Linux 9 armadillo ttymxc@

armadillo login:

2. A1 Y

EFNTETIDEO071y 7OV RBRREINET, 'R5.1.2U7)LaAyy—)Lary+4 VEDOI1—
YHZEIXRT—R, IR 1—FcOsy/1>v9d5ENTEZET,

#5651 2U7)ayy—-las4 o1 —4ZE/XAT—R

a2—H4E JIRAT—R 1ER
root root root 1—1°
atmark atmark — R 1—1

O THEEEHRUCESIE. BRIUTOFIEICHE > T, HI/NAT—RZZTEL TSI,
1. root TOZA1 YV

EANRA T —RZZEBULEY,
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[armadillo ~]# passwd

Enter new UNIX password: # rLWWXZX T — K& AN
Retype new UNIX password: #f BAN

2. atmark TOZ'1 >
EAIKR D —R%Z=ZELEI,

[armadillo ~]$ passwd

Enter new UNIX password: # #iLWISR T —RK&AS
Retype new UNIX password: #f BBEA S

I, IR —ROFXCHAICERZE, EFa2UT0URIDIEEIC
EEDFET, REERELULTED EIF35EEIE. ALHhS5OOT 1 V(iR
HTERWVNKSICT R EEREMOLET, ES50THOATAUIRER
BEFE. EXaVTFBREOSWRAT—RICEEL., FOERLEIC/C
AT—REEASINEZEEZBRIBEIDOLET,

I Armadillo-640 (Fxy N T =7 ICERI N I EZRIRE U TWBHER T

5.3. Debian D1 —Y'%2EEHd 3

BlEe LT guest EVWSA—HZERL /NRAT—RODEE, sudo ZFFAI T 2 77EZBNM LK T,
A—F DIEEX.

[armadillo ~]# adduser guest
Adding user ~ [user name] ’ ...
Adding new group “guest’ (1001) ...
Adding new user “guest’ (1001) with group “guest’ ...
Creating home directory “/home/guest’ ...
Copying files from “/etc/skel’ ...
Enter new UNIX password: #f /XX — K& AN
Retype new UNIX password: #f BEA A
passwd: password updated successfully
Changing the user information for guest
Enter the new value, or press ENTER for the default
Full Name []: # Enter = A/
Room Number []: # Enter Z AN
Work Phone []: # Enter & A3
Home Phone []: #f Enter & A A
Other []: #f Enter & AN
Is the information correct? [Y/n] #f Enter = AA]

IRAT—ROEE.

[armadillo ~]# passwd guest

Enter new UNIX password: # FiLWWXZXA T — K& A S
Retype new UNIX password: #f BAS
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sudo % EFm].

[armadillo ~J# sudo usermod -a -G sudo guest

1—FDHIER.

[armadillo ~]# deluser guest
or
[armadillo ~]# deluser —-remove-home guest

R—LTFs L7 RMUEHEEDLETHEHLIEWEE(E, --remove-home A /¥ 3> % DIFET,

5.4. 8T 73&

BRI TI®ZHEIF. ROLSICAVY RZETL. reboot: System halted; ERRSIND

R L THSBRZTIMLE I,

[armadillo ~1# halt
Stopping Session c¢1 of user root.
[ OK 17 Stopped target Graphical Interface.
[ 0K ] Stopped target Multi-User System.
Stopping D-Bus System Message Bus..
[ 0K ] Stopped target Login Prompts.
Stopping Getty on ttyl...
Stopping Serial Getty on ttymxcO..
Stopping LSB: exim Mail Transport Agent...

Stopping User Manager for UID 0..
Stopping System Logging Service..

Stopping Raise network interfaces..
[ 0K ] Stopped target Remote File Systems.

Stopping Regular background program processing daemon. ..

[ OK 7] Stopped target Timers.
[ 0K ] Stopped Daily apt upgrade and clean activities.
[ OK 7 Stopped Daily apt download activities.
[ 0K ] Stopped Daily Cleanup of Temporary Directories.
[ OK 7 Stopped System Logging Service.
[ 0K ] Stopped D-Bus System Message Bus.
[ OK 71 Stopped Regular background program processing daemon.
[ 0K ] Stopped Getty on ttyl.
[ OK 7 Stopped Serial Getty on ttymxc@.
[ 0K ] Stopped User Manager for UID 0.
[ OK 7 Stopped Session c1 of user root.
[ 0K ] Removed slice User Slice of root.

Stopping Login Service...
[ 0K ] Removed slice system-serial\x2dgetty.slice.
[ OK 7 Stopped /etc/rc. local Compatibility.
[ 0K ] Removed slice system-getty.slice.

Stopping Permit User Sessions...
[ 0K ] Stopped Login Service.
[ OK 7] Stopped LSB: exim Mail Transport Agent.
[ 0K ] Stopped Permit User Sessions.
[ OK 7 Stopped target Network is Online.
[ 0K ] Stopped target Network.
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[ 0K 1] Stopped target System Time Synchronized.
[ OK 7 Stopped target Basic System.
[ 0K 1] Stopped target Slices.
[ OK 7] Stopped target Paths.
[ 0K 1] Stopped target Sockets.
[ OK 7 Closed Syslog Socket
[ 0K 1] Closed D-Bus System Message Bus Socket.
[ 0K ] Removed slice User and Session Slice.
[ 0K 1] Stopped target System Initialization.
Stopping Network Time Synchronization..
[ 0K 1] Stopped target Swap.
Stopping Load/Save Random Seed. ..
Stopping Update UTMP about System Boot/Shutdown. .
[ OK 7 Stopped target Encrypted Volumes.
[ 0K 1] Stopped Forward Password Requests to Wall Directory Watch,
[ OK 7 Stopped Dispatch Password Requests to Console Directory Watch.
[ 0K 1 Stopped Network Time Synchronization.
[ OK 7 Stopped Load/Save Random Seed.
[ 0K 1] Stopped Update UTMP about System Boot/Shutdown.
[ 0K ] Stopped Create Volatile Files and Directories.
[ 0K 1] Stopped Raise network interfaces.
[ OK 7 Stopped Apply Kernel Variables.
[ 0K 1] Stopped Load Kernel Modules.
[ OK 7 Stopped target Local File Systems.

Unmounting /run/user/0..
0K ] Unmounted /run/user/0.
OK ] Reached target Unmount ALl Filesystems,
OK ] Stopped target Local File Systems (Pre)
OK ] Stopped Create Static Device Nodes in /dev.
0K ] Stopped Remount Root and Kernel File Systems.
OK ] Reached target Shutdown,
1012.593800] systemd-shutdow: 21 output lines suppressed due to ratelimiting
1012.650219] systemd-shutdown[1]: Sending SIGTERM to remaining processes..
1012.667975] systemd-journald[68]: Received SIGTERM from PID 1 (systemd-shutdow).
1012.684489] systemd-shutdown[1]: Sending SIGKILL to remaining processes..
1012.700722] systemd-shutdown[1]: Unmounting file systems.

1012.727070] EXT4-fs (mmcblkOp2): re-mounted. Opts: data=ordered

1012.748129] EXT4-fs (mmcblkOp2): re-mounted. Opts: data=ordered
1012.754170] systemd-shutdown[1]: ALl filesystems unmounted.
1012.759786] systemd-shutdown[1]: Deactivating swaps.
1012.765075] systemd-shutdown[1]: ALl swaps deactivated.
1012.770350] systemd-shutdown[1]: Detaching loop devices.
1012.778377] systemd-shutdown[1]: ALl loop devices detached.
1012.811460] ci_hdrc ci_hdrc.1: remove, state 1

1012.816006] usb usb2: USB disconnect, device number 1
1012.822050] ci hdrc ci hdrc.1: USB bus 2 deregistered
1012.827394] ci_hdrc ci_hdrc.0: remove, state 1

1012.831879] usb usb1: USB disconnect, device number 1
1012.838029] ci hdrc ci _hdrc.0: USB bus 1 deregistered

[ 1012.843458] reboot: System halted

1012.707655] systemd-shutdown[1]: Remounting '/’ read-only with options ’data=ordered’.

1012.739616] systemd-shutdown[1]: Remounting '/’ read-only with options ’data=ordered’.
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6. BMEHERR TR

6.1. BMEER Z1TSHIIC

Armadillo (i, OS & UL T Debian "1 XA b=l TWXT, EEXMICIE PC Linux £REU &
SICEMELE T, CITIRRYMNT—VDEREPIANL =YD &S IC—RIAEMEICINZ. GPIO ¥ LED
fdtt(_’)b\?nﬁﬁﬂbiio

=¥ H}ifnb\—l“‘ﬁ‘lib\d‘ibi?o BHRFROAA—I T 7A14I)LIE
Armadﬂlob‘ﬂ’h?’)\b@"]/lﬂ REJRET Y, REFTHRDAX—I T 71)L
ICEZHZI THSDOERZHERULET,

AA=IT7AIINDESHRZAICONTE, T A X=IT7A1ILOEE
BZ TR Z2SRUTLES L,

ﬂ7 I%mﬁh%775V/JX%UL EXAFNTWBRAX—=IT71)

6.2. Y kT—7

ZITR RYMNT=VDREREPRY NT—0ZFRATE7 TV IT—2 3 VICDWTEHBALEY,
6.2.1. IR ARy hT—2

Armadillo-640 (F. Ethernet [CXIHL TWE T, Linux 1S, ethd ICRZET,

£6.1 RXRYMNT—0EXRYRNT—=UFTINAL R

Xy hT—4 Y RT—IFINA R HERORE
Ethernet eth0 DHCP

6.2.2. 2Y KT —U DREAE

CZTIEERLAN OFERAEICDODWTEHRRBEL X I, Armadillo-640 Tld. BED Linux VXA T L&
FARICRY NT—IBEETVWET, HEARBETIE ethd N DHCP [l TXw KT —J DEBREETVE
9, DHCP MEWREDZEIE. 6233 . BEEIP 7RLRICEET S Z2BUKRELTLLEZ L,

6.2.3. EXMREWNT

&M GNU/Linux OS Tlk, &< M5 ELNTE Tz ifconfig (net-tools) (XD iproute2 ZERL
F£9, ifconfigld Deprecated SNTWET, AETH ifconfig TIFRL, iproute2 ICEFENTWNS
ip ANV RBREZFERULET,
6.23.1.IP7Z7RLAD—E&

PP7RLAD—EBZERIT DICIF. ROLSICAVY RZETULET,

A9 —7 1 —AD—EMHESR

1Dynamic Host Configuration Protocol
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[armadillo "]# ip address
ip address
1: lo: <LOOPBACK, UP, LOWER UP> mtu 65536 qdisc noqueue state UNKNOWN group defaul
t glen 1000
Link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid Lft forever preferred Lft forever
2: eth@: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc pfifo fast state UP gr
oup default glen 1000
link/ether 00:11:0c:00:07:a4 brd ff:ff:ff:ff:ff:ff
inet 172.16.2.107/16 brd 172.16. 255,255 scope global eth®
valid Lft forever preferred Lft forever

XYNT—=OFN\A ZAD—EZHERIT BICIE link ZFEWET,
XY MT—=0FI\14 ZAD—ERER.

[armadillo “1# ip Llink
1: lo: <LOOPBACK, UP, LOWER UP> mtu 65536 qdisc noqueue state UNKNOWN mode DEFAULT
group default glen 1000
Link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
2: eth@: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc pfifo fast state UP mo
de DEFAULT group default glen 1000
Link/ether 00:11:0c:00:07:a4 brd ff:ff:ff:ff:ff:ff

icH ip ANV RTRIIN—=—TFT a2V ITT—TIDORRIPMN VRILDEREREELTEXT, FUE ip
ANYY RO man R—IZSBLTLEE L,

6.232. A7 —T7 1 —ADBEML - EWL

AV —T 1 —REFMLTBICIE. ROLSICAVYYREETUET, ifup IY ¥ Rik Debian 4
BV Y RTifupdown Ry T —JICEEFNTWET, ifconfig &IFBHRR<HMRNICKY KT—7
HBRET BHDIANY RTY, FEIE /etc/network/interfaces TITWE T,

19—z —ADFMIEL.

[armadillo ~]# ifup eth@

AVI—T 1 —RA=E NI BICIE. ROLSICAYVY REETUET,
A9 —7 1 —ADEMEL.

[armadillo ~]# ifdown eth®

XY NT—UEHBICEATA3RELRISICDOVWTIF. Ry NT—TDEEEA
HRLUTLIEEE W,
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BERERTTE

TIT> TR,
WBEDBD £T .

/

6.233. EEIP 7 RLRICKET %
& 6.2 BIEIP7 KL AFEM OARICEKET 2f%. UTICRLET,

F6.2EEIP7 KL ARESH

/etc/network/interfaces DZEHE(F, 1 V¥ — T T — A= HE{L U fciRBE
DHCP A#{EL TWBIBEHE ., B/FE

HRRE N7

EH BE
IP7RLXA 192.0.2.10
Y MYRY 255.255.255.0
XYRT—=U0F7RLZRA 192.0.2.0
JO—RFPARPRLZR 192.0.2.255
FTI7ANWNT =D A 192.0.2.1

B IP 7 R L AKRE.

[armadillo “1# vi /etc/network/interfaces
It interfaces(5) file used by ifup(8) and ifdown(8)

auto lo eth@

iface Lo inet loopback

iface eth0 inet static
address 192.0.2.10
netmask 255,255, 255,0
network 192.0.2.0
broadcast 192.0. 2. 255
gateway 192.0.2.1

6.2.3.4. DHCP Ic&RE T %
DHCP (c&ET BBIZ U TICIERULE T,
DHCP %7E.

[armadillo “1# vi /etc/network/interfaces
#f interfaces(b) file used by ifup(8) and ifdown(8)

auto lo
iface lo inet loopback
iface eth® inet dhcp

6.2.3.5. DNS —/\—%ZEET S

EE IP K. F7cld DHCP T DNS I ES CERWERIE. DNS U —N—ZEET 2LENH D

9o DNS H—N—%EET 3%z, UATICRLEXT,
DNS H—/X\—DiE%E.
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[armadillo “1# vi /etc/resolv.conf
domain local-network
search local-network
nameserver 192.0.2.1

6.236. 1V —T 1 —ADEBLEZRIRY S

BEWEENTWEA VY —T 1 —RlF, BELEBWTLEEIW, RITEMELLTHSHBEEZLTELT
fEE W,

[armadillo ~]# ifdown eth®
[armadillo “1# vi /etc/network/interfaces

[armadillo ~1# ifup eth@

6.2.3.7. B#X LAN D =R I 5

iR LAN TEBICBEMNAENERUVLET, XEZZTELLBE. I ZTELA VY —T 1 —A*%
BEAMELLTLLEE WL,

FAUxRY NT—UAICHDBEEKZEE PINGBEZITWET, UTOHITIE, @EHKH 1192.0.2.20,
EWSIPZRLRAZFE > TWSEEELTWET,

iR LAN O PING FER.

[armadillo ~1# ping 192.0.2.20
ping —¢ 3 192.0.2.20
PING 192.0.2.20 (192.0.2.20) 56(84) bytes of data.
64 bytes from 192.0.2.20: icmp seq=1 ttl=63 time=1.39 ms
64 bytes from 192.0.2.20: icmp_seq=2 ttl=63 time=1.35 ms
64 bytes from 192.0.2.20: icmp seq=3 ttl=63 time=1.34 ms

-——192.0.2.20 ping statistics ———
3 packets transmitted, 3 received, 0% packet loss, time 2003ms
rtt min/avg/max/mdev = 1,343/1,365/1.395/0.021 ms

TORERBREICED, Xy hT—TBEICERLAN BMERS R WEE
b\\% D ig_o & E%LZ\TEEWL,\L/ T < 7:_ g \/\ ﬁ%‘hﬁ%ﬁ LAN @E%JLEE;IL:\
z9 550E. BRLANMADA V5 —T7 1 —RZ2FEHEL TS W,

/ B LAN LD 9 —7 1= ZEMEENTWBBE, L—F 1>

6.3. ANL—Y

Armadillo-640 TR ML —3Y& UTERBIERT/IN\A AZRICRULET,
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BERERTE

K63 ARL—IFTIRALZX

TINA AEH

TARITINM R

FEN—T>ay

A5 —Tx—R

7> iR— K eMMC

/dev/mmcb Lk

/dev/mmcb LkOp1

A= R

SD/SDHC/SDXC A— kK

/dev/mmcb Lk1

/dev/mmcb Lk1p1

SD 28 MERR— R
(CONT)

USB XEY

/dev/sdx [a]

/dev/sd*1

USBRAKA V5 —Tx—

X (CONb)
BIUSB N\ 7= FIFA L TEE® USB X EY 8 LIBEE. B#MSNIEIC sda. sdb, sdc - &BDET,

6.3.1. ANL—YDERAE

ZZTld SDHC h—RZzHEm U IBEZRICA ML —Y DFERAAEZHRAL I, UEDFHBATIE,
HBEORENAIRERIZEIC. SD/SDHC/SDXC h— K% SD A—R &R L ET,

SDXC/microSDXC AH— R%=ERT 315&d. FErRilc 6.3.2. ANL—Y
DIN—FT 4 aVEBEBETA—X YN ZBBLT7A—VY Y NET54
ERBDET, Nid. Linux I—RILDexFAT 7 7MLV AT L%
= STENTERWEHTT, BFE. BALLIEDND D SDXC/microSDXC
H—RIFexFAT 77 ALV AT LTI A=Y RENTVWET,

Linux Tld. 727 EBRAFEELR 7 71T o LI NJIE, —DOARBEICEFEHENTWET, HD X
NL—IFNARADT7AIVV AT L%, COREEICEMT2ZE%Z, NIV RNTBHEWWET, ¥
Y NETSIYY RIE. mount TY,

mount AN ROHEEREZT A —< v MNME. ROBD TY,

mount IY Y RER.

mount [-t fstype] device dir

-t A7V avcE fstype ICIE. T7AINIVRATLYATHZIBELVLES, 77AMIIVRATLYAT
DIEEITEBAEETT, BIELIIBE. mount ANV RIE T 7AILIVRATLIA T HALET, D
AEBT VBB REDERIRBRDEFERADT, BRICT FAILVAT LY A THah > TWBIHEIZHA
THICIEELTLEE W, FAT32 7 7MLV AT LADGZEE viat | EXT3 7 71 ILY AT LADFZBEE
ext3 ZIEEL XTI,

BE. BAULLIEHOD O SDHC A— RIZ FAT32 £zl exFAT 771U
VATLATTA—NYREINTWVWET,

device [ClF. ARL—YTFNARADTNA AT 7AILE&EBELEX T, microSD h—RD/X\—F «
vav 1 DA /dev/mmeblklpl . /X—F 4 ¥ 3> 2 DIFEIL /dev/mmeblk1p2 &b £,

dir [clg. ARL=IFNARADT7AINIVRATLEIIVRNTDTFTALIZ NI EIBELET,

microSD XA v k (CONT) i SDHC h— R ZEHBA L. UTICRTIAVY R 2XTI S &, /media
TALIRNJICSDHC A—RDT 7AILY AT LZR IV RNTBHZENTEXT, microSD H—RA
D7 7AIVIE /media T LY MIATICRZSKSICBEDERT,
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AML—=YDIU VN,

[armadillo ~J# mount -t vfat /dev/mmcblkipl /media
[armadillo “1# ls /media

ARNL—=VEZLICHOATICIEH. PYNIVYREWSHEENRDETT, PYNYIYRNEITSOAYY
Rk, umount T, A g>&UT. ZUNITVRNUIEWTFNRAANY TV RENTWSE T LY~
UEBELE D,

ANL—=YDFUIIV .

[armadillo ~]# umount /media

6.32. ANL—=YDIN—FT14 V3 VEEETA—T Y

BE. BALLEDNDD SDHC A—RPUSBXEVIR, —2DN—T+1¥a>vzHFE, FAT32 77
TIWIATLATT7A =Ny hEnNTWET,

IN—F 4 aVEBREZTBELLWES., fdisk ANV REFEAHUET, fdisk AV ROFEAFIE L
T. —2DON—FT 43V TERINTWVS microSD h—RD/I—F ¥ 3>iE, 2 DICHET 0%
fdisk AY Y RICKBN—FT 0 Va3 VZBBICRULET, —E. BEO/N—FT 13 %ZHIBRLTH S,
IC7Z2ARIN—T 123>y ZD2FERLTWET, LED/N\—T >3 VICid T00MByte. ZD&
DIN—FT 42 aVICEDDREZEIDYUTTWVWET, LBED/X\—FT 1 >3 Id /dev/mmcblklpl | =D&
|& /dev/mmcblk1p2 &7&D £, fdisk IV ROFEMBFEVAIF. man R—IFZSBUL T ZE L,

fdisk AVY RICKB/NR—FT 1 a VEE.

[armadillo ~1# fdisk /dev/mmcblk1

Welcome to fdisk (util-linux 2.29.2).
Changes will remain in memory only, until you decide to write them.
Be careful before using the write command.

Command (m for help): d
Selected partition 1
Partition 1 has been deleted.

Command (m for help): n
Partition type
p oprimary (0 primary, 0 extended, 4 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (1-4, default 1): 1
First sector (2048-7744511, default 2048):
Last sector, +sectors or +size{K,M, G, T,P} (2048-7744511, default 7744511): +100M

Created a new partition 1 of type 'Linux’ and of size 100 MiB.

Command (m for help): n
Partition type
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p primary (1 primary, 0 extended, 3 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (2-4, default 2): 2
First sector (206848-7744511, default 206848):
Last sector, +sectors or +size{K,M, G, T,P} (206848-7744511, default 7744511):

Created a new partition 2 of type 'Linux’ and of size 3.6 GiB.

Command (m for help): w

The partition table has been altered.
Calling ioctl() to re-read partition table.
[ 447.905671] mmcblkl: p1 p2

Syncing disks.

FAT32 77 A IV ATATAML—=IFNARA%ZT A=<V T BIClE. mkfs.vfat AY > R%&EFER
ULET, £fe. EXT2PEXT3., EXT4A 7 7AIYRATATITI A —< v T BICIE. mkfs.ext2 ¥
mkfs.ext3 . mkfs.extd ANX Y REFERALET, microSD h—RD/NX—F 0> 3> 1 E2EXT4 771l
VRATLATI7A—Nv T2V REIZ, RICGRULET

EXT3 77 1LY AT LOFESE.

[armadillo ~]# mkfs.ext4 /dev/mmcblkipl

6.4. LED

Armadillo-640 @ LED & GPIO Ti#EfichTWadficH, VI ROz 7 THIHTEZ &N TEET,

FEUTWETFTINAARSANIFLED 75 XEULTEESINTWSH, LED VS XAFT0s LI MUY
TOT77A4IICK>TLED O#fliHlZE{f TS ENTEET, LED VAT L7 MY &K LED O %
RICKRUET,

F64LED VAT« LI K & LED OXIE

LED V5 AT« L NY AV5—Tx—2R FT7AISNUH
/sys/class/leds/red/ 1—4%— LED 7k default-on
/sys/class/leds/green/ I—4— LED &% default-on
/sys/class/leds/yel low/ 1—%— LED & none

BIEDEATIX, £=D LED #/R9 LED 72 XF v L2 KU % /sys/class/leds/[LED]/ D LD ICFK
SLUEY, [LED] OERZEEFHAMNATLIEI L,

6.4.1. LED % R T/7BKT9 %

LED 7S XFT«4 LI NYULIT®D brightness 7 7 M JINEZEZ AT &l k> T, LED O=KT/ELT
EITSZEMNTEET, brightness (CEZADHIREIX 0~255 TY,

brightness (C O LIADEZEZIAD E LED BARATUE T,
LED RIS 3.

[armadillo “1# echo 1 > /sys/class/leds/[LED]/brightness
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BERERTTE

Armadillo-640 @ LED Ic (BE G DOHEEEN R W, OCHLT). 1~
255(RUT)D 2 DDIREDAEET 5 ENTEEXT,

brightness ([C 0 ZEZZ AL & LED MBI ULET,

LED ZHTS & 3.

[armadillo ~1# echo @ > /sys/class/leds/[LED]/brightness

brightness Z&MAHT & LED DRENEE TE=X9,

LED DIRREZRTY 5.

[armadillo ~J# cat /sys/class/leds/[LED]/brightness

6.4.2. NUHZFERAT S

Linux Tl&. LED ZH2FEDTA IV THESED I ENTEET, Iz ThUH— EHUE
Yo LEDVZRXFT4 L7 NJLLT®D trigger 77 A ILNEZEZIAT T &l & > TLED OFKT/BELTIC

NUAZRET DI ENTEET,

trigger THR—KM SN TWVWBERFUTOED T,
% 6.5 LED MY #i—FEXE

BE B

none NUAZERELEEA

mmc0 eMMC D7 7 ERZV7ICLET

mmc 1 microSD 2Oy kD7 IV ERAZ VY 7ICcLET

timer EBDOYA IV TRISEIETVWET, COREICTSDT
Elc&h, LED 7 X7« L M YLLITIC delay_on,
delay_off 7 71 ILAHIR L. FN2NAKTRRE, SHOREZ =
UMEBENTEELERT

heartbeat DMED K S ICRIT /B ZTVWET

default-on FIC Linux I—ILDSERUET, LED BRI UET

trigger 771 L%
AN TWBEDNEED N U HTT,

L TWS LED kY AH—%& KRR

FTHETETR—bLTWB NI A—E BEBYDO KN UA-—NKRRENEXT, []

[armadillo ~1# cat /sys/class/leds/[LED]/trigger
[none] rc-feedback kbd-scrolllock kbd-numlock kbd-capslock kbd-kanalock kbd-shif
tlock kbd-altgrlock kbd-ctrllock kbd-altlock kbd-shiftllock kbd-shiftrlock kbd-c
trlllock kbd-ctrlrlock mmc@ mmc1 timer oneshot heartbeat default-on

UTOANY RZERTIHE LED D 2 BRUT. 1 WEIZRORLET,

LED @ kU HIC timer 23 E T 3.
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[armadillo ~1# echo timer > /sys/class/leds/[LED]/trigger
[armadillo ~1# echo 2000 > /sys/class/leds/[LED]/delay on
[armadillo ~]# echo 1000 > /sys/class/leds/[LED]/delay off

6.5. A—H—XA v F

Armadillo-640 D1 —YHY—X A v FDTNAZXARZANEGE ATy hTFNRAAELTEES TV
I AIVTYRTNRARDTNART 7AIUDESIRI YTy 22/ ) )—AANRY N ZRIFT B &H
TEXT,

A—Y—-RAYFDAVTYRTNART7AILE BRAYFICHIGUTcA R b= RZRITK
LEJ,

RO AVTYNTINART7AILEARY NO—R

1YV F AT YRFRART AN ARYFI—R
SWI1 /dev/input/event0 28 (KEY_ENTER)

USB /01 AR EEEERL T > 7 v 7/ ZEBMU TWBHE

If A7y hTIRA RBRESNIIREICA Ty 7 ADEDIRSN KT,
TINART7ANDA VT Y I ADNERIBZBABEEDNH D XT,

6.5.1. 1RV N 2RI S

A—H—-AYFORIVY T2 /YUY —XARY NEFERT ScHIC. T TIE evtest AV R
ZRALUET, evtest Z{EIET BICiE. Ctrl-c ZAHLTLIEE W,

AP -1y F: ARV N DHER.

[armadillo ~J# evtest /dev/input/event0
Input driver version is 1.0.1
Input device ID: bus 0x19 vendor 0x1 product 0x1 version 0x100
Input device name: “gpio-keys”
Supported events:

Event type 0 (EV_SYN)

Event type 1 (EV_KEY)

Event code 28 (KEY ENTER)

Properties:

Testing ... (interrupt to exit)

Event: time 1523249446.289965, type 1 (EV_KEY), code 28 (KEY ENTER), value 0 (1
Event: time 1523249446.289965, ---——————————- SYN_REPORT ———————————-

Event: time 1523249446.349969, type 1 (EV_KEY), code 28 (KEY ENTER), value 1 (2]
Event: time 1523249446, 349969, ---——————————- SYN_REPORT —-——————————-

(1) SWT1 ORY Y Fyya ARV MZEREUIcEZEDRT
(2] SWI DMy VU—R ARy NaERHUcEZEDRR
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6.6. RTC

Armadillo-640 (&, i.MX6ULL ® RTC #gEZFMAL TWET,

BRNMVMI SN TOERAZRESELLWERIR. BRANDA YT —T7 2 —X(CONI3I)ICHMIF/\y T
U—Z#EiRIdIENTEEXT,

6.6.1. RTC ICFRFA%ZRET B
Linux OEZICIE. Linux A—XRILBEITZ Y XTFLA7Ov 7 &, RTCHAEEITZ/\N—RKRDT77

Ov o028 ENHBDET, RTC ICKLNERET BHICF. FIVRATLIVAY I ZRELEXT, £
DRIC, \=RD 70y 72V RATLIAY T E—HSERFIRERZRD KT,

2018/04/12 FEEmT. Armadillo-640 @Y 7 k7 = 7i& hwclock O~
YRIERHEHUTWERA, IBRY 7 "D 277y 77— M THIBFET
ER

VZATFLA7AY 7L date ANV REHAWTEREULE T, date IV RD5IHICIE. BRET DEL%=
[MMDDhhmmCCYY.ss] & WS 74—V R THELET, B 74— v hDET 4 — )L NOBKZERITR
LEd,

ROETBAT7A—Iv D7 r—ILR

74—ILR =L

MM A

DD H((BR@EH)

hh F

mm )

cc FEORYID 2 HT(EHEA)
YY FEDRED 2 HT(EBE
ss (ABET)

2018FE 3B 2H 12K 34 9 56 MICEHRET 2= RICRLET,
VRATFLOY I EERE

[armadillo ~]# date
Sat Jan 1 09:00:00 JST 2000
[armadillo ~]#f date 030212342018.56
Fri Mar 2 12:34:56 JST 2018
[armadillo ~]# date
Fri Mar 2 12:34:57 JST 2018

6.7. GPIO

Armadillo-640 @ GPIO I&. generic GPIO £ UTEEEINTWET, GPIO V5 XTFTr LI NULL
TOT77AIICE>T GPIO DHHZITS I EMNTEXT,

% 6.8. CON9 E'> & GPIO &S5 DXI5) D&HEVIFGPIO EUTHET B ENTEXT,
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#& 6.8 CON9 > & GPIO &S DXL

EYE&S Ev4 GPIO &S
2 GPIO1_1023 23
4 GPIO1_1031 31

6 GPIO1_1030 30
13 GPIO3_1023 87
14 GPI03_1024 88
15 GPIO3_1025 89
16 GPI03_1026 90
17 GPI03_1027 91
18 GPIO3_1028 92
25 GPI104_1006 102
26 GPIO4_|007 103
27 GPI104_1008 104
28 GPIO4_|009 105

GPIO BESIFRDHELDEL ZENTEEXT,

= GPIOX IOy -> (x - 1) *32 +y

Bl Z X, GPIO4_IO8(CON9 27 EV)DHZEI. UTDLSICEDET,

(4-1) %32 +8=104

X9 % EY D GPIO UADT/INA AR ZANICEID HTE5NTWBRIES
A (EEFFIC GPIO & LTHIRT S &l TEEFA.

6.7.1.GPIO VS AT« LI MU ZEKT B
GPIO £RIFIT 3ICid. 3 GPIO 7« LY N LIRS 2BENB DX,

GPIO 72 AFT 14 LU ML, /sys/class/gpio/export |C GPIO BEEZEZ AL I &ICk> T, 1K
FTE5ENTEET,

GPIO 75 X741 LV MY ZERHT 5.

[armadillo ~J# echo 22 > /sys/class/gpio/export
[armadillo “J# ls /sys/class/gpio/gpio22/
active low device direction edge subsystem uevent value

DIEOEETIE. 20 GPIO #2/R9 GPIO 7 S XF« LU kU % ”/sys/class/gpio/[GPI0]” D &S
lcRELET,

58



Armadillo-640 #E~¥ =27 /)L ENERERR TR

YEREHD GPIO 7 2 AT« LV MY ZHIBRT BITIE. /sys/class/gpio/
unexport |[C GPIO BFE S ZEZIAH XTI,

[armadillo ~1# echo 22 > /sys/class/gpio/unexport
[armadillo ~1# ls /sys/class/gpio/gpio22/
ls: cannot access ’/sys/class/gpio/gpio22/’ : No such file or directory

6.7.2. A\MNFEZEET S

GPIO 4 LI N UBLT® direction 77 M IINEZEZATZ EICE>T. AHAOARAZEET S
ZEMTEXT, direction ICEZATEWREBEZRICRULET,

%% 6.9 direction DEBE

BRE BB

high AiAAME%Z OUTPUT ICRRELE T, BALNILOEIS/EEZITSIEMNTEERT, HALANILIE HIGH L)L
BROET,

out AEAAE%ZE OUTPUT IZRELEFT. HALNILOBIR/BREZTTOIEMNTEERT, HALANILIF LOW LAJLIC
BRDET,

low out ZRELRBEERLUTY,

in ABAAEZE INPUT ICERELE T, AALRNILOEEZITS CENTELZINKREIEITEEZT A

GPIO D AHANARZKET % (INPUT [CFRFE).

[armadillo “J# echo in > /sys/class/gpio/[GPI0]/direction

GPIO D AtLA7ARZERET % (OUTPUT ICERTE).

[armadillo ~J# echo out > /sys/class/gpio/[GPI0]/direction

6.7.3. AALRILZEIS T %

GPIO 4 LZ MULLT®D value 77 LD SEZFHAEIT I EICE>T. AALRNILZERGIT S
ERTEEYT, "0"lF LOW LX), "T"[E HIGH LRIV ERDLULET, AALNILOBREBIZALRAAR
HAYINPUT, OUTPUT O EES5THITO I EMNTEET,

GPIO DAALRIVEZRET 5.

[armadillo ~]# cat /sys/class/gpio/[GPI0]/value
0

6.7.4. HALRIVERET

GPIO 4 LY KN ULLT®D value 77 A JLEZESATZ Elc L > T HALNILZRET B &
MTEFXT, "0"1F LOW LRJL, "0"BUAME HIGH LRNILZ2RDUE T, HALNILDOREIFALHAA
mAY OUTPUT TRIFTNIFITS ZEFTE XA

GPIO DAL RILERET 5.
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[armadillo ~J# echo 1 > /sys/class/gpio/[GPI0]/value
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7. Linux 1 —X )Lk

AETIE. THHBEFEIRED® Armadillo-640 @ Linux 71—XJLERRICDWTERRBL X T,

71.F7A) AT Fa2L—Y 3y

THERREO Armadillo-640 ICEZAEFNTWS Linux A—XJLiIE. 7AWV TaFa2L—
YavhEBAINTWEY, Armadillo-640 BDF 74 /)LhAV 74 Fal—yaruhRREasnTnd
774 I)bIE. Linux 1—=%J)LY —X 7 74 )L (Linux-v4, 14-at[VERSION]. tar.gz)IC & XS arch/arm/
configs/armadillo-640 defconfig T9,

armadi L Lo-640 defconfig THMICHE > TWBEERFKREZ "X 7.1. Linux h—RILEEXRE,) IR
LET,

£ 7.1 Linux 1—XRILEERTE

aAv747 i

VMSPLIT 3G 3G/1G user/kernel split

AEABI Use the ARM EABI to compile the kernel
COMPACTION Allow for memory compaction

MIGRATION Page migration

712. T7AINEBIAT 3V

TIHBEEIREED Armadillo-640 O Linux A—XILDEEIA T 3 VICDWTEHRALEX I, T7A4 K
RETIF. ROLSICERESNTVET,

R7.2LNux I—xRILDF7 A NEEIWA TV Y

E#SA 7Yy Gl

console=ttymxc0 BEOJRENMEANZIND A= v)LAVY —)LIT ttymxcd
(CON9)Z# EEL XY,

root=/dev/mmch Lk0p2 =774V AT LICeMMC ZIBELE 9,

rootwait root= TIREULLT/INA AQFIFEAEICRRZETIL— KT 740
IWYATLADIY DY N EESEET,

7.3. Linux R 1/\—&

Armadillo-640 THIAT B EMNTEEZTNARARSANICDWTEHBLET, RRSA/NTHAEL
TW2Y—XOA—RODOSBEFERT7AILD/IXZAPY, AV T4F2L—Y 3 VITBRERBER. ROTFN
A AT 7AINBECDODWTEHUET,

7.3.1. Armadillo-640

Armadillo-640 D/\— K = 7 DEEIER L EY ORILFTL & ZEH, iMX6ULL OAEHLF B
ENEESNTNET,

Y 2Y—XI—NR . arch/arm/mach-imx/
. arch/arm/boot/dts/armadi l Lo-640. dts

. arch/arm/boot/dts/imx6ull.dtsi
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H—x)AvT+4F2
L—>3yv

7.3.2. UART

. arch/arm/boot/dts/imx6ul. dtsi

System Type ——>
[%] Freescale i.MX family --—->
[*x] i.MX6 UltralLite support

<ARCH_MXC>
<SO0C_IMX6UL>

Armadillo-640 @ > U 7 )L (& . iMX6ULL @ UART (Universal Asynchronous Receiver/
Transmitter) ZFFB U TWEX 9, Armadillo-640 DIZEERRETIE. UART1 (CON9) #a>vvV—JLEL

THIRBLTWE T,

7A—=Xvhk

FEd3Y—XJ—NR

Device Tree R¥ 1 X >
~

- T=YEvRR: 7or8EYh

- AhvTZEYRR Tor2EY k

- U T 7 B or F¥ or 72U

- 70O—#lfE: CTS/RTS or XON/XOFF or 7 U
- IRAKMR—L —b:230.4kbps

- drivers/tty/n null.c

- drivers/tty/n tty.c

- drivers/tty/pty.c

. drivers/tty/tty baudrate.c

. drivers/tty/tty buffer.c

.- drivers/tty/tty io.c

. drivers/tty/tty ioctl.c

. drivers/tty/tty jobctrl.c

. drivers/tty/tty ldisc.c

. drivers/tty/tty ldsem.c

. drivers/tty/tty mutex.c

- drivers/tty/tty port.c

. drivers/tty/serial/earlycon.c

. drivers/tty/serial/serial core.c

. drivers/tty/serial/serial mctrl gpio.c

. drivers/tty/serial/imx.c

.- Documentation/devicetree/bindings/serial/fsl-imx-uart. txt
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TINA X774

H—x)A>Y T 1%
L—>3>v

7.3.3. Ethernet

.- Documentation/devicetree/bindings/serial/serial. txt

VYPIA I —T T —R TINAAT 7L
UARTI1 /dev/ttymxc0
UART3 /dev/ttymxc2
Device Drivers --—->
Character devices -—->
[x] Enable TTY ITY>

Serial drivers --->
[*] IMX serial port support
[*] Console on IMX serial port

<SERIAL_IMX>
<SERIAL_IMX_CONSOLE>

Armadillo-640 @ Ethernet (LAN) (&. i.MX6ULL @ ENET(10/100-Mbps Ethernet MAC) %z F]H

LTWET,
Bae

B#EdsY—X0—R

Device Tree R¥ 1 X
~

BIE3E: 100Mbps (100BASE-TX), 10Mbps (10BASE-T)
#BfEE— R: Full-Duplex (£Z), Half-Duplex (¥ )

- Auto Negotiation H7R— k

- Fr U TRV R— K

- Uy IBREYIR— bk

- drivers/net/Space.c

. drivers/net/loopback. c

. drivers/net/ethernet/freescale/fec main.c
- drivers/net/ethernet/freescale/fec ptp.c
. drivers/net/phy/fixed phy.c

. drivers/net/phy/mdio-boardinfo.c

. drivers/net/phy/mdio bus.c

. drivers/net/phy/mdio device.c

- drivers/net/phy/phy-core.c

. drivers/net/phy/phy.c

. drivers/net/phy/phy device.c

- drivers/net/phy/smsc.c

- Documentation/devicetree/bindings/net/fsl-fec. txt

- Documentation/devicetree/bindings/net/phy. txt
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XYy RT=TFINAR

H—J)AvT+4Fa
L—>3>v

7.3.4. SD /RAX b

. eth0
Device Drivers --—->
[*] Network device support ---> <NETDEVICES>
[*x] Ethernet driver support --—-> <ETHERNET>

[*] Freescale devices <NET_VENDOR_FREESCALE>
[x] FEC ethernet controller (of ColdFire and some i.MX CPUs)

<FEC>
-%-  PHY Device support and infrastructure --——-> <PHYLIB>
[*] SMSC PHYs <SMSC_PHY>

Armadillo-640 @ SD /R X (&, i.MX6ULL @ uSDHC (Ultra Secured Digital Host Controller) &
FALTWEY, Armadillo-640 TlE. FA>R—K microSD %7 % (CONT1) ' uSDHC2 ZF|FE L

—C\I\i—g_o
e

TINARAT7A4)
g5y —XJ1—NR

Device Tree R¥ 12 X
~

H—x)A>Y T 1%
L—>3>v

. h—RKR% 17 SD/SDHC/SDXC/SDIO
. JXA1E: 1bit or 4bit

- AE—-RKRE—N:
(49.5MHz)

Default Speed (24.75MHz), High Speed

- W—=RFT4 T MFIR—=b

. /dev/mmchb Lk1

- drivers/mmc/core/

- drivers/mmc/host/sdhci-esdhc-imx. ¢

- drivers/mmc/host/sdhci-pltfm.c

- drivers/mmc/host/sdhci.c

- Documentation/devicetree/bindings/mmc/fsl-imx-esdhc. txt
- Documentation/devicetree/bindings/mmc/mmc. txt

. Documentation/devicetree/bindings/regulator/fixed-regulator. txt

Device Drivers -—-)>
[*] MMC/SD/SDIO card support -—-->
[*x] MMC block device driver <MMC_BLOCK>
(8) Number of minors per block device <MMC_BLOCK MINORS>
sxx MMC/SD/SDIO Host Controller Drivers skx
[*x] Secure Digital Host Controller Interface support
<MMC_SDHCI>
[x] SDHCI platform and OF driver helper  <MMC_SDHCI PLTFM>
[x] SDHCI support for the Freescale eSDHC/uSDHC i.MX
controller support

<MMC>

<MMC_SDHCI ESDHC_ IMX>
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7.3.5. USB7/RA k

Armadillo-640 @ USB 7R X k (&, i.MX6ULL @ USB-PHY (Universal Serial Bus 2.0 Integrated
PHY) & & ' USB (Universal Serial Bus Controller) Z#]FH L TW£ 9, Armadillo-640 Tl&. USB
IRAKA Y5 —7 1 —X (CONB) h* OTGT (TER) & OTG2 (LEX) =FIHLTWEY, OTG2 (& CON5
& CON9 tHHMEFIBICHR>TED, h—XIZEQAV T 4Fa2L—a3>r9352E&ETCONI MSFAET
B ENARETY, 2L, ZDHFEIE CONS (L) =FBIT 22 &lETEFE A

e

TINA AT 74

BEEd2Y—X1—NR

Device Tree KF 1 XYV
~

H—XI)IAYT14¥2
L—y3y

7.3.6. LED

- Universal Serial Bus Specification Revision 2.0 ZE#l
- Enhanced Host Controller Interface (EHCI)##

- BmXL— b:USB2.0 High-Speed (480Mbps), Full-Speed (12Mbps),

Low-Speed (1.5Mbps)

- ARYTNARDFEIFE. T/INA X2 U ICEET/dev/sdN (N &

AMSDEE)ERDET,

O FNARDZBEE. 772723 VIGUiTINART7AILETR

NET,

. drivers/usb/chipidea/

. drivers/usb/host/ehci-hcd.c

- drivers/usb/phy/of.c

- drivers/usb/phy/phy-generic.c

. drivers/usb/phy/phy.c

- Documentation/devicetree/bindings/usb/ci-hdrc-ush2. txt
- Documentation/devicetree/bindings/usb/usbmisc-imx. txt

. Documentation/devicetree/bindings/regulator/fixed-regulator. txt

Device Drivers --—->
[*] USB support -——> <USB_SUPPORT>
[x] Support for Host-side USB <USB>
*x* USB Host Controller Drivers k%
[*] EHCI HCD (USB 2.0) support <USB_EHCI HCD>
[x] Support for Freescale i.MX on-chip EHCI USB controller

<USB_EHCI MXC>
[*] ChipIdea Highspeed Dual Role Controller <USB CHIPIDEA>

[x] ChipIdea host controller <USB_CHIPIDEA HOST>
USB Physical Layer drivers --——>
[*x] NOP USB Transceiver Driver <NOP_USB_XCEIV>

Armadillo-640 [cEHEH N TWEY 7 b U = ZHIEFEEZR LED (i, GPIO iMEime N TWE T,
Linux Tl&. GPIO ###tF LED R 5 /X (leds-gpio) THIHIT DI EMNTEEXT,
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sysfsLED #5251 L%
Ky

FEEd2Y—XI1—NR

Device Tree R¥ 1 X >
~

H—x)A>YT74FaL—
D=4

737. 1— -1y F

. /sys/class/leds/red

- /sys/class/leds/green

- /sys/class/leds/yel low

. drivers/leds/led-class.c

- drivers/leds/led-core.c

- drivers/leds/led-triggers.c
. drivers/leds/leds-gpio.c

- drivers/leds/trigger/

. Documentation/devicetree/bindings/leds/leds-gpio. txt

Device Drivers --——>
[*] LED Support ---> <NEW_LEDS>
[*x] LED Class Support <LEDS CLASS>
%% LED drivers skk
[*] LED Support for GPIO connected LEDs <LEDS GPIO>
*xk LED Triggers *xk
[*] LED Trigger support --——> <LEDS TRIGGERS>
[x] LED Timer Trigger <LEDS TRIGGER TIMER>
[*] LED One-shot Trigger <LEDS TRIGGER ONESHOT>
[*] LED Heartbeat Trigger <LEDS TRIGGER HEARTBEAT)>
[*] LED Default ON Trigger <LEDS TRIGGER DEFAULT ON>

Armadillo-640 I[CBE I N TWBI1I—H—X 1 v FIclE. GPIO BMEFRINTWET, GPIO i iR
nNi1—4Y—ZETA N> K~ (Press/Release) Zi&E9 5 2 &EMTEET, Linux Tld., GPIO #HfitHA+—
R—R K54/ (gpio-keys) THIEIT B &N TEXT,

A—HY -y FICF. RICRITF—A—-—RDEDHETENTVET,

x®73F—3—F
1Y vF F—a—F ARYra—F
SW1 KEY ENTER 28
TFTINA AT 74 . /dev/input/event1 [1]

FEd2Y—XI—NR

. drivers/input/evdev.c
. drivers/input/input-compat.c
. drivers/input/input.c

. drivers/input/keyboard/gpio keys.c

MUSB FNA RBEEFRLTA Y Ty RFNA ZAZEMLTWBIHEEG. BELNELDAREENHDET
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Device Tree K& 32 X> . Documentation/devicetree/bindings/input/gpio-keys. txt
N

h—x)aAvT74%F2
L—y gy Device Drivers -—->
Input device support -—-->
—%- Generic input layer (needed for keyboard, mouse, ...)
<INPUT>
[*] Event interface <INPUT_EVDEV>
*%x Input Device Drivers skx
[*x] Keyboards --—-> <INPUT_KEYBOARD>
[*] GPIO Buttons <KEYBOARD GPIO>
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8. Debian 1—t%'—Z > R{tHk

AETIE. THEEEIRED Armadillo-640 @ Debian 2—H%'—5 Y ROEARWBRAEKIC DWW TERAL
£,

8.1. Debian 1—4%—5 >V R

Armadillo-640 DIZEE)L— K7 71 )L AT L. 32-bit hard-float ARMv7( Tarmhf; )7 —F%7
2 F+ FA® Debian GNU/Linux9(d— KRx—LA Tstretchy ) T9, HTIREE. FoIBEAX -V ERE
HUCEROI—Y—Z Y RAICIFE. Armadillo DEMEICHERR/INBD/INY T —IPRENS TN TL
9,

Armadillo-640 Ic1 > X k=)L & 17z Debian GNU/Linux 9 (&, eMMC Z£7zld& microSD 1— K E
THELE T, Linux A—RILHDEIMEL TWBIREET Armadillo DERZ VM 255 1E. #F Thalt)
OAVYRICELZETZEITVW. RAM ElcFv vy 23 TW% eMMC F7ld microSD 1— RADEE
ARLEBZETETITEEL2ICLTLIEEV, BEBZITOHBADHREKIC. reboot XYY RIC L 2 HiLE %=
Tla>TLIEE W,

2018/04/12 ST, Armadillo-640 DY 7 k™ = 7 & reboot IX Y R
ERELTWER A, IBRY T NIz F77 Yy 77— M TRHIEFETT .

halt AV REETUTCERZBIERL TLEE W,

82. \ywio—IER

Iy r—IEE Y X7 I APT(Advanced Packaging Tool)Z R U T, v o —I%EEBYI 3 HE
IEDWTEREHUFET, THHFEHREED Debian I[CIFEMEICHEBRRERD/Ny T —I U1 VYA M=)LE
NTWEEAN. APT ZERT 22 & T BRICNYT—IZEBMIT DI ENTEET,

TIBHEIREETIE. APT i1 VY% —% v kD Debian % M (HTTP 4 —/X\—) S FIATIRERR/Cy
T—IDA YTy I 2AERELEIMNZFDH. APT 2FEBIT IHICIFRY NT—0%28% L. 1
V=Y MNMIERTEDREICLTELDBENHD XTI,

XY NT=0ZBWLTBTECOVNTE, 6.2 XY hT—7) 2ZRUTIIEE L,

YRTLTOY IDKBICTNIRRET, APT ZFIBI e EEA Y 2—
IDNHEAShBHBENHDET, FIIC '6.6. RTC) 22U TIRT A
Ay 7GBTS,

apt-get update Ny T—=IA4 Ty T 7AIERFDOREICT Y TT7—KULET,
1% U

ll/etc/apt/sources.list TREL TWE T, EIL—ILAREICDWTIE, sourceslist DY =2 7ILR—IEBSBL T LI W,
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apt-get upgrade

apt-get install [/ o —I' %]

apt-get remove [/\y o7 —3

2]

apt-cache search [¥—7—
N

1= A1

[armadillo ~1# apt-get update

BEAVARN=ILENTVWEZLETDO/NNYT—IZBHI/IN—Y 3 VIc
7y IIOL—RULEY,

1% 2L
=51

[armadillo “1#f apt-get upgrade

SIBICEELIENY T —Y%Z AV AM=)ILLEY, I TICAIVR
N—=ILBEHDIZERTYTITL—RULET,

518 Ny T —IR(EBIEEREE)
e

[armadillo “]# apt-get install gcc

SIHIcEELIENY T —I% TP VA VAN —=)LUET, 1VAKR—
ILENTWEWERIFMAH ULEB A

5180 NNy T —IA(EHISETIRE)
2 A

[armadillo ~J# apt-get remove apache2

SIBICEEULcF—T—RZ/\y T —IRZ K FHAXICES /(Y
T—I%BRRLET,

518 F—TU— RERKRRHEAARE)
A1

[armadillo ~1# apt-cache search "Bourne Again SHell”
bash-doc - Documentation and examples for the The
GNU Bourne Again SHell

bash-static - The GNU Bourne Again SHell (static
version)

bash - The GNU Bourne Again SHell
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9. 7—hO—%— (U-Boot) 1%k

AETIE. Armadillo-640 D7 —hO—%—7T% 5 U-Boot D E— RPFIHT D &N TE B4
BEICDWTERBAL X9,

ZHERALUTWELR, Armadillo-640 Tld. ftdFRED Armadillo ¥

/ Armadillo-200 ¥ —X, 400 ¥V —XTld. 7—bhO—%—IC Hermit
) —X (Armadillo-loT & &) Ic&t. U-Boot AL TWE T,

U-Boot (& Open Source THEINTWS 7 —rO—4%—7T, FICHAAHERICBREbhTun
£9, U-Boot ¥ = a17J)lI&. Denx Software Engineering @ U-Boot ®~X—3) (https://
www.denx.de/wiki/U-Boot/WebHome) W57 7 X TE XY,

9.1. U-Boot Oi2EIE€— R

U-Boot (g7 —hO—4%—712DT. OS ZREFHI Z2ONMEETT, LHNMU OS Ziedhd 2UNCH
W5 & (EF)IEEEDY U-Boot [Cidfisbo> TWET,

Armadillo-640 @ U-Boot ICIE 2 DDEEE—RAHDEFT, REFE—R, & THA—KT—KE—
K, T9, Armadillo-640 (C#EHEL TWS USB VU PIERT T TI—DRXZ74 RAA v FICL> T,
E—REYDEZDZCENTEZXT, Armadillo-400 ) —XD Hermit b H > TctieTd, <D
E—RYDEZIF. GPIO &> TEREULTWET, U-Boot ARICIFEEYT—YEh TS5,
Armadillo-640 FH® U-Boot [CfEREINTWSEEERETY,

—hO—%—0DEHITDE. USBIUTINEBBRTI TIDAZA RIAAL Yy FDIREICELD, 2 DD
3& RDOEEEMIBRELEX T, USB I YU TPILERT Y TIDIAZA KA v FDHEH L’Db\'dat rx
SARAAYFDHREICDODWT) 28BLTLESI L,

#9.1 7—hO—5—EBE—R

EEE— K oERl A1 RRAYF e

RFE—R S1al ERERENFHER U-Boot AT K70
VIRDREEUET,

A—rT—KE—R R ERIRAK. BEMIC Linux h—RIL%
EEIETET,

USB VU ZIVEBRT T TINKEHGRDIZEA—RNT—FE—RERKRD,
Linux &8I L £ 9,

U-Boot N'EEENT % &. U-Boot M/N—3 3%, EJLREHE. CPU O1E#H. DRAM O 1 X7g &
R— R RRENET .

U-Boot D#CED.

‘ U-Boot 2018.03-at1 (Apr 04 2018 - 12:12:16 +0900)
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CPU: Freescale i.MX6ULL revl.0 at 396 MHz
Reset cause: POR

DRAM: 512 MiB

MMC:  FSL SDHC: @, FSL SDHC: 1

Loading Environment from MMC... OK

In: serial
Qut: serial
Err: serial
Net: FEC

=>

= N U-Boot 7OV FrTY, 7OV T EDHRHEBZDIIRTFE—RDOE/LIFTTYT, Armadillo-640 T
& U-Boot 07Oy 7 hHFRRIN. AV RANZZIIHIT2REER RFE—R, EFATWET,

9.2. U-Boot DigE

U-Boot @ #geZ{ES (Tl U-Boot DAY Y R7OY 7SNV REAALET, AV RO
VI MNIRETFE—RICT DI ETERRINET,

U-Boot DRSFE— R TIE. U-Boot DIN—=Y 3 Vv EBSERRLED, HBAXAEVT7 RL ADEZERR
L7z Linux h—XILOREIA 7V 3 VDR EREETOENTEEXF T, FTFE—RTHHT=SHE
BRIaOYYRiE. 7OV 78 Thelp EADTTBERRENET,

U-Boot A¥ Y ROANIIL T %=FRE.

=> help
? - alias for ’help’
base - print or set address offset
bdinfo - print Board Info structure
boot - boot default, i.e., run ’'bootcmd
bootd - boot default, i.e., run ’bootcmd
bootefi - Boots an EFI payload from memory
bootm - boot application image from memory
bootp - boot image via network using BOOTP/TFTP protocol
clocks - display clocks
cmp - memory compare
config - print .config
cp - memory copy
crc32 - checksum calculation
dcache - enable or disable data cache
dhcp - boot image via network using DHCP/TFTP protocol
echo - echo args to console
editenv - edit environment variable
env - environment handling commands

ext2load- load binary file from a Ext2 filesystem
ext2ls - list files in a directory (default /)
ext4load- load binary file from a Ext4 filesystem
extdls - list files in a directory (default /)
extdsize- determine a file's size

extdwrite- create a file in the root directory
fatinfo - print information about filesystem
fatload - load binary file from a dos filesystem

fatls - list files in a directory (default /)
fatsize - determine a file's size
fdt - flattened device tree utility commands

fstype - Look up a filesystem type
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fsuuid -
fuse -
grepenv -
help -
icache -
load -
loadb -
loads -
loadx -
loady -
loop -
loopw -
ls -
md -
mdbsum -
meminfo -
mm -
mmc -
mmcinfo -
mw -
nm -
part -
ping -
printenv-
reset -
run -
save -
saveenv -
setenv -
shalsum -
size -
strings -
tftpboot-
usb -
version -

=

Look up a filesystem UUID

Fuse sub-system

search environment variables

print command description/usage

enable or disable instruction cache

load binary file from a filesystem

load binary file over serial line (kermit mode)
load S-Record file over serial line

load binary file over serial line (xmodem mode)
load binary file over serial Line (ymodem mode)
infinite loop on address range

infinite write Lloop on address range

list files in a directory (default /)

memory display

compute MD5 message digest

display memory information

memory modify (auto-incrementing address)

MMC sub system

display MMC info

memory write (fill)

memory modify (constant address)

disk partition related commands

send ICMP ECHO REQUEST to network host

print environment variables

Perform RESET of the CPU

run commands in an environment variable

save file to a filesystem

save environment variables to persistent storage
set environment variables

compute SHA1 message digest

determine a file's size

display strings

boot image via network using TFTP protocol

USB sub-system

print monitor, compiler and Llinker version

BAXY ROANITHERRT BICIE U-Boot ANY ROAILTZRROLSICLET,

U-Boot Y Y ROANI T & TR,

=> help

[a~% v K]

BLFESEBRDLNZAVY RELTTERBELE I,

boot

env

ext4load

extdls

fuse

BISZH bootemd ICIEESNTWVWAR Y Y REET, 74 /)L ~TIE Linux =&,

A=K T—=RE—RHIFCOITY RHAEEN TV
U-Boot DIRBEZHKICEEL/.OTY Y R (TRETHEHL < 5iHA)
Ext4 77 AN AT LS 7 702 XEY ICcO—R
Ext4 77 ANV ATLICHD 77 IL&") A b

CPU OAEE Fuse DEDGiAEE
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help ANV R—&, FBEESNITYY ROANILTZRR

mmc MMC/SD BE#ED IV REE 19.22. mmc OV R; THULKEA
ping ICMP ECHO_REQUEST % 3Xf5

run REZHICEZRINTVWS AT ROET

tftpboot TFTP I & B icED

usb USBEED IV REf

version U-Boot ®/\—¥' 3 v E SRR

help TRRESNDZIATVRICIE, Gt DELSICHTAVY REZF ODHEDNH D FEF, env P usb &
MZES5TY, helpenv £EF252ET. BELEIVYROY 7OV Y RBIRRENET,

9.2.1.env IAV¥ YR

env XYY ROANII TR

=> help env

env - environment handling commands

Usage:

env default [-f] -a - [forcibly] reset default environment

env default [-f] var [...] - [forcibly] reset variable(s) to their default values

env delete [-f] var [...] - [forcibly] delete variable(s)

env edit name - edit environment variable

env exists name - tests for existence of variable

env export [-t | -b | -c] [-s size] addr [var ...] - export environment

env grep [-e] [-n | -v | -b] string [...] - search environment

env import [-d] [-t [-r] | -b | -c] addr [size] - import environment

env print [-a | name ...] - print environment

env run var [...] - run commands in an environment variable

env save - save environment

env set [-f] name [arg ...]

=>

env default REZH=Z )ty b

env delete BE URBEE#H = HIBR

env grep BE U X EBREZT RN SRR

env print BEUREEHZRRUVET, BENEITNIE. I RTERR. printenv IV
KERU

env save RIEEH%Z eMMC ICIR%F, saveenv IV Y REE U, M9.3. U-Boot DERIEEHY
TEL < 39

env set BIETHERT, setenv AYYREAL
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9.22. mmc OY¥ YR
mmc IV Y RDOANIL T =2 R

=> mmc
mmc — MMC sub system

Usage:
mmc info - display info of the current MMC device
mmc read addr blkff cnt
mmc write addr blkf cnt
mmc erase blk# cnt
mmc rescan
mmc part - lists available partition on current mmc device
mmc dev [dev] [part] - show or set current mmc device [partition]
mmc list - lists available devices
mmc hwpartition [args...] - does hardware partitioning
arguments (sizes in 512-byte blocks):
[user [enh start cnt] [wrrel {on|off}]] - sets user data area attributes
[gp1]|gp2|gp3|gp4 cnt [enh] [wrrel {on|off}]] - general purpose partition
[check|set|complete] - mode, complete set partitioning completed
WARNING: Partitioning is a write-once setting once it is set to complete.
Power cycling is required to initialize partitions after set to complete.
mmc setdsr <value> - set DSR register value

=>

mmc info HEEBESINTWS MMC /N1 A DIEH %= R

mmc List MR—RKED MMC /N4 XD ) X N &ERR

mmc dev WEEBESINTVWS MMC 7/\1 R %Z KT, FlelFBESINE S TRINS MMC

TINA X% IR

9.3. U-Boot OEIBEZL¥

U-Boot &, BEBERZHF DI ENTEEXT, T 74/~ DFEEHIZ. U-Boot ZEIL R UTHFICIE
MRELXT, RITICRIBERZEE LD, EEUVICEREZHZREFLICD I B EDBARETT,

env print ANVY RT, BEZBESN TVWBRINRTDBELTHERRCEET,

=> env print

baudrate=115200

bootargs=root=/dev/mmcb lk@p2 rootwait

bootcmd=ext4load mmc 0:2 ${loadaddr} /boot/ulmage; extdload mmc 0:2 0x83000000 /
boot/a640. dtb; bootm ${loadaddr} - 0x83000000;

bootde lay=0

ethact=FEC

ethaddr=00:11:0c:00:07:90

loadaddr=0x82000000

stderr=serial

stdin=serial

stdout=serial

tftpboot=tftpboot ulmage; tftpboot 0x83000000 a640.dtb; bootm ${loadaddr} - 0x83
000000;
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Environment size: 402/524284 bytes
=

Kfcld env print ANV RTEHZEET D& TOEHDEL T ZRRI DI EDARETT,

=> env print loadaddr
loadaddr=0x82000000
=

MUK ERZEMLED, ITICRESNTVWDEZZEET BICIE env set ZRENET,

=> env set hello world
=> env print hello
hello=wor ld

=> env set hello a640
=> env print hello
hello=a640

=>

RERLTHZYIRT BICIE env delete ZFEWVE T,

=> env delete hello

=> env print hello

#t# Error: "hello” not defined
=>

BETHEZRET DICIE env save VY REFEWET,

=> env set hello a640

=> env save

Saving Environment to MMC... Writing to MMC(0)... OK
=>

L BRANREL....
U-Boot 2018.03-at1 (Apr 04 2018 - 12:12:16 +0900)

CPU: Freescale i.MX6ULL revl.0 at 396 MHz
Reset cause: POR

DRAM: 512 MiB

MMC:  FSL SDHC: @, FSL SDHC: 1

Loading Environment from MMC... OK

In: serial

Qut: serial

Err: serial

Net: FEC

=> env print hello
hel lo=a640

=>
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RBRRENEXELISHND L SIC. Armadillo-640 TIFEEZH%Z MMC ® 0 &, DEDAVR—
K eMMC ICRFEUE 9, U-Boot DIRIEZHMNRGF S NZEMIE. AV IR—K eMMC DEEHIS 512
KByte 7€ v h TFo eMMC O 1 MByte ATy RDSE 1 =T« 3 VHEE>TVWBDT.
REBEZHZRETETDDIE 512 KByte D EFT, eMMC OF RLAT Y ZICDWTIE Tk 34.
eMMCX:EUV /7J %#EEL/T<7—L_E:‘(\/\O

REBZHZT 74 MEICRUIEWESESIE env default AV Y RZFEWVWET,

=> env print bootdelay
bootdelay=0

=> env set bootdelay 1
=> env print bootdelay
bootde lay=1

=> env default bootdelay
=> env print bootdelay
bootdelay=0

=>

H5U. IRTCOBEZ#HZT 74 MEICREUVLIEWESIF., A7Yay -aZ[HlFTiEaun,
ETOBEZHET74I) MEICRET.

=> env default -a
it# Resetting to default environment
=>

T, IRIEBEZH baudrate H5ZFDSED 1 DT, DEDENETENDLE
[T T, EICR—L—rDZEEINZET,

MICHEDOEETERLLE>TWD, Z’é%@@?’]“ﬁ%io?b\%%@%%
DEI, FRIEEH ethaddr Jlé)%(D 1 ’)T'é'o %*LB@&Q& =N %@'%Z\
% i%i Dﬂ\/\t/u\b\ijb\\ %?5 i U-Boot DY = ar
IWZZRULTLIEE W,

/ KEDEHIZ. EZEEIT ST 1 IV T U-Boot DEAKMEITESNE

9.4. U-Boot A Linux =9 54~

U-Boot [&. boot IV¥ YV RICK>T. OS ZHENLE T, boot AV KIE., RIEZH bootemd [CE
TN TWEOATY Y RZETIZIVVRTY, DFD run bootemd EEUEKRTT .

=> env print loadaddr

loadaddr=0x82000000

=> env print bootcmd

bootcmd=ext4load mmc 0:2 ${loadaddr} /boot/ulmage; extdload mmc 0:2 0x83000000 /boot/a640.dtb;
bootm ${loadaddr} - 0x83000000;

=> run bootcmd

3345800 bytes read in 127 ms (25.1 MiB/s)

23185 bytes read in 54 ms (418.9 KiB/s)

#t# Booting kernel from Legacy Image at 82000000 ...
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Image Name: Linux-4. 14-at1
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 3345736 Bytes = 3.2 MiB
Load Address: 82000000
Entry Point: 82000000
Verifying Checksum ... 0K
it Flattened Device Tree blob at 83000000
Booting using the fdt blob at 0x83000000
Loading Kernel Image ... OK
Loading Device Tree to 9eeff000, end 9ef07a90 ... OK

Starting kernel ...

RIBZ# bootemd [CIFEHDIAV Y KDY ; TRYSNTIHEATWET, U-Boot @ run AV K.
WhATWEIVY RZIEBREITLTWEEXT,

bootcmd=ext4load mmc 0:2 ${loadaddr} /boot/ulmage; extdload mmc 0:2 0x83000000 /boot/a640.dtb;
bootm ${loadaddr} - 0x83000000;

BADIANY Y Rid extdload TY, COAVX Y RIE. IBESNzmme Y1 7D 0 FBDT/I\1 XICH D, 2
ZBEH/IN—F 103 vIic7UEAL /boot/ulmage %, BIELH loadaddr TIEESNTWBXEUFZRL
AlcO—RUEYT, OVY R TEEZHZSEBT DI, Tz ${-) TKLKDFET, HEIRETIE.
AVHR—R eMMC OF 2 /\—F 4 Y3y EXT4 T7A—<T v hEINTHED. /boot/ T« LI KUIC
ulmage & W37 7 JLET Linux I—XRILABESNTVWET, DEDRADIAY Y RIE. Linux A1—
XIWEXEYICO—RLTWSDIFTY,

=> help ext4load
ext4load - load binary file from a Ext4 filesystem

Usage:
ext4load <interface> [<dev[:part]> [addr [filename [bytes [pos]]1]]]
- load binary file ’filename’ from "dev’ on ’interface
to address 'addr’ from ext4 filesystem

ECIONYYR%ZE U-Boot 7OV 7K TETEFTLTH. AUIAERZRICADET, IV RETD
EHADTEEEE ; 2T THONMITRLSTHEEL D T A,

=> ext4load mmc 0:2 ${loadaddr} /boot/ulmage
3345800 bytes read in 128 ms (24.9 MiB/s)
=>

M5 0xA0000000 X TV Y 7SN TWVWEXT, ZDEHIF bdinfo IYV KT

/ Armadillo-640 Ti& 512 MByte (0x20000000) ™ DRAM %' 0x80000000
RIBIEDNTEEXY,

ROANX Y RHEU K extdload T, ab40.dth 771 )ILEXEY 7 KL X 0x83000000 [cO—RK LT
WBERDDET, 2DT 71 )LIE Device Tree Blob (dth); &WS5HD T, R— RDOF/\A RIEER

77



Armadillo-640 #@®~¥ =27 )L 7—hkO—%— (U-Boot)

HEHEEINTVWET, TIAD Linux A—RILTRAEDT 7AILTT, DT 7AILOA—RFP RL X,
ulmage & B DZEHICHE > THSIE (0x83000000) NZFDEFXELHINTWET, 771 ILHHZI5HFR
. ulmage ER UK AYR—K eMMC D 2 /)X—F 13> T /boot/ TT,

=> ext4load mmc 0:2 0x83000000 /boot/ab40.dtb
23185 bytes read in 54 ms (418.9 KiB/s)
=>

INT. Linux ZE&ENT 272D ERT 7)1 2 D (ulmage & a640.dth) ZXEYICECET D &
MNTEFUTco ROV R bootm TEREIC Linux 27—k ULZET, bootm A¥ Y Rik. 3|¥ic 32D
TRLAZRD £,

bootm ${loadaddr} - 0x83000000

1 DB, Linux 1—xJILEBEW7 RL X (${loadaddr} == 0x82000000)., 2 DB initrd D7 KL
ATFH Armadillo-640 TIEFFERL TRWDT - ZEZ£9, 3 DED Device Tree Blob &L= 7
KL X (0x83000000) T9, U-Boot (& Linux UAHEEIT DI ENTESZDT, bootm DANJLT T
Linux 1—=xJL%Z "Application image" &&E&H L TWET,

=> help bootm
bootm - boot application image from memory

Usage:
bootm [addr [arg ...]]
- boot application image stored in memory

passing arguments 'arg ... ; when booting a Linux kernel,
“arg’ can be the address of an initrd image
When booting a Linux kernel which requires a flat device-tree
a third argument is required which is the address of the
device-tree blob. To boot that kernel without an initrd image,
use a ‘-’ for the second argument. If you do not pass a third

a bd info struct will be passed instead

FEPRIC bootm AV Y RZfE S T Linux ZiEeE LU THET, I TIEH A T loadaddr TIE7AR< 0x82000000
EANLTHET,

=> bootm 0x82000000 - 0x83000000
#t# Booting kernel from Legacy Image at 82000000 ...
Image Name: Linux-4.14-atl
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 3345736 Bytes = 3.2 MiB
Load Address: 82000000
Entry Point: 82000000
Verifying Checksum ... OK
#t# Flattened Device Tree blob at 83000000
Booting using the fdt blob at 0x83000000
Loading Kernel Image ... OK
Loading Device Tree to 9eeff000, end 9ef07a90 ... OK
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Starting kernel ...

IDLSIC. FTADUTHFIRE AFEELRZITNIL, Linux ZEET B ENTEXT, BEBA
ulmage DIFFAP T 7 A ILEZEELTH,. U-Boot TEULUKIEEI NIEERKICEMEL XTI,

9.5. U-Boot 5 B eMMC / SD

EFHIAVY RH5925 LS5 Armadillo-640 TlEk, A R—K eMMC 0 FE®D mmc 71 7D T
INAATT, TNl mme list AV RTHERTEZE,

=> mmc list
FSL _SDHC: @ (eMMC)
FSL SDHC: 1

mme 71 7D TI/I\NA G IE mmc info IV R TRRTEEXET, mmc info AV KIE, 51 TED
FINA AN EIEETDDTIEEL, BFIT mmec dev AV RTESTNAAZEELTHLDRENRHD
£,

=> mmc dev
switch to partitions #0, 0K
mmc@(part @) is current device

mmc dev AXY RTTFNAABSEZIBELAWE, BEEESNTLWBETFNA A ERRULET,

=> mmc info

Device: FSL SDHC

Manufacturer ID: 13

0EM: 14e

Name: Q2J55

Bus Speed: 52000000

Mode : MMC High Speed (52MHz)
Rd Block Len: 512

MMC version 5.0

High Capacity: Yes

Capacity: 3.5 GiB

Bus Width: 8-bit

Erase Group Size: 512 KiB

HC WP Group Size: 8 MiB

User Capacity: 3.5 GiB ENH WRREL
User Enhanced Start: 0 Bytes
User Enhanced Size: 3.5 GiB
Boot Capacity: 2 MiB ENH

RPMB Capacity: 4 MiB ENH

GP1 Capacity: 8 MiB ENH WRREL
GP2 Capacity: 8 MiB ENH WRREL
GP3 Capacity: 8 MiB ENH WRREL
GP4 Capacity: 8 MiB ENH WRREL

np. AYIR—K eMMC OBEHRTY . RIC 1 BEHOT/NA XZEEL THET,

79



Armadillo-640 #@®~¥ =27 )L 7—hkO—%— (U-Boot) 1

=> mmc dev 1

switch to partitions #0, OK
mmc1 is current device

=> mmc info

Device: FSL _SDHC
Manufacturer ID: 2

O0EM: 544d

Name: SA08G

Bus Speed: 50000000

Mode : SD High Speed (50MHz)
Rd Block Len: 512

SD version 3.0

High Capacity: Yes
Capacity: 7.2 GiB

Bus Width: 4-bit

Erase Group Size: 512 Bytes
=

microSD h— RREEIh WX, EREDLSICRREINET, I—ROBEEICL>TRRIND
BIFEEDZET, BU SD H—RICANTWS Linux 1—XRILEZEET DIHESIE. 5D extdload OV
YRTTFNA AT ZEBEITNITRWC ENDTD X,

=> extd4load mmc 1:1 ${loadaddr} /boot/ulmage

FEDANIE. microSD @ 1 FEBD/N\—FT 13 Ic$H D /boot/ulmage ZO— KT BHI T,

9.6. Linux i—XILEEIA T 3V

Linux 1—XJ)LiE. 7—RhO—%5—H5 TH—XJ)LINTA—4—, L ENhBEEA TV aVvEZITE
ZENTZEZET, U-Boot TlE BIEZTH bootargs ICA> TWBXFF% Linux ICELE T,

Armadillo-640 Ti& bootargs M{E(Z setup mmcargs ZEHDWNELT—H setenv 52 ETUTD LS
ICERELTWET

setup_mmcargs=setenv bootargs root=/dev/mmcblk0p2 rootwait ${optargs};

CDOXFEHNT, IW—KRT7AILIRFT LD /dev/mmcblkOp2 TEH D, mmcblkd NHDODMBETHFD
(rootwait) KD ICHERLTWET, BIRDED Armadillo-640 TlE A YR—K eMMC »' 0 HFEHD
MMC F/\41 XA T9, Armadillo-640 O#EEBERIC. AV R—K eMMC OF 2 /\—F 1 ¥ 3 VIC
Debian Z#Z4 YA R—=ILULTHBFLTWEZDT THAYR—K eMMC., 2%FbH O FZHD MMM D 2
IN—F 43y, #xbHT /dev/mmcblkOp2 ZIFFEL TWET,

£t U microSD H— Ric. Debian Z8£E L. FO/X\—F 43 avEZI—KT7 74V ATLE UTIE
IELJTL_\I\i’a]_EI\

=> setenv setup mmcargs setenv bootargs root=/dev/mmcblkipl rootwait ${optargs};

ELTLEETW, FEIRDED microSD & 1 FB D MMC F/\4 XD T root=/dev/mmcblk1pl T
microSD OFE 1 X\—F 1« 3>V EWVWSEKRICKRD £,
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LTWET, at2 ZFIBI 2551 URIOEBEYZ 12728 LE
(AW

: bootargs & setup_mmcargs (B89 B {EEkid v2018.03-at3 NS ZEHE

fi Linux A—XxJLiEgiA 7> 3>

Linux A—XRIVICIZERR BEEA T avhHBbEd, U< IE Linux
DFRFEP, Linux A—FILDY —ZXATI—RICEFNTWERF2 XAV K
(Documentation/kernel-parameters. txt) ZSB UL T EE L),
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10. EJLRFIE

AETIEH THEFAA -V ERUA X =V ZERT SFIRICOVWTHALET,

BHROY —XJ—RE Armadillo b1 kD SY O VO—RITBIENTEET, FLEEDEBINYR
BEOBELENTONTWS LS, RFI/N\—Y3 >0V —AD—REZFBEITIZIEEZHEELET,

Armadillo - k - Armadillo-640 RF a1 XV Kk - ¥ >vO—R

http://armadillo.atmark-techno.com/armadillo-640/downloads

HREELTIE. BEXZATZ) - 7TV —Y 3 VPV RTLAERET7A

IWOER - BBBEZITWET, R 77 AIVISEET« LY NUE T THER -
EBEEZTVWEIN EEIXICLDE-> TEER PC BHAED 0OS #1¥
BEURWEOHIC, IRTOEZEIE root 21— —TldH < —fg21—H—7
ToTLIEST VN,

10.1. 7—hO—%—%ZEIRT S

T, 7—bhO—4—T%H% "U-Booty DYV—XA—RHSAX—=—I T 71 I)L%=ERT 5FIE=
SHEALED,

1. V—XO—RODO*%(E
U-Boot DY —XA—KR7—Hha4 7 %2EBULERLUEY,

[PC "1$ tar xf u-boot-a600-v2018.03-at[version]. tar.gz

2. F7ANNIAY T4 Fa2L—Y3>YOHEB

U-Boot v« LZ KMUICAD, Armadillo-640 BOF 7 A )NV T Fal—Ya>a@ERAL
£9,

[PC "1$ cd u-boot-a600-v2018, 03-at[version]
[PC ~/u-boot-a600-v2018.03-at[version]]$ make ARCH=arm armadillo-640 defconfig

3. EILR
EILRICIE make AXY Y REFBLE S,

[PC ~/u-boot-a600-v2018.03-at[version]]$ make CROSS COMPILE=arm-Llinux-gnueabihf-

4., AA=IT7A I DERHER
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EILRA#RTITSE, UBoot T L7 MNUICA A=Y T 7 ILDMER LS i TWE T,

[PC ~/u-boot-a600-v2018. 03-at[version]]$ Ls u-boot. imx
u-boot. imx

10.2. Linux 1—XJLZEIL RT3

ZZTR Linux I—RILDY —XOA—=RDQS, A XA=IT 71 2ENT 2FIEZHAL XTI,

EIL RICHER Linux-v4. 14-at[version]. tar.gzinitramfs a600-[version].cpio.gz
77414

10.2.1. FE : Linux i—xJILZEIR
1. 7—hA470ER
Linux A—xJILDY —XA—RKR7—ha4 7 %=EBHLET,

[PC 71% Ls

initramfs_a600-[version].cpio.gz linux-v4.14-at[version]. tar.gz

[PC ~1$ tar xf Llinux-v4.14-at[version]. tar.gz

[PC "% Ls

initramfs_a600-[version].cpio.gz linux-v4. 14-at[version] Llinux-v4,14-at[version]. tar.gz

2. initramfs 7—HA 7ADYYR) v o)V I/ER

Linux 1—XILTF« L2 RUICEBE L T, initramfs 7—hHA 7ADOYYRU YoYUV TERBU
E3C]

[PC "1$ cd Llinux-v4.14-at[version]
[PC ~/linux-v4.14-at[version]]$ Ln -s ../initramfs _a600-[version].cpio.gz
initramfs _a600.cpio.gz

3. AvI7«4Fal—y3av

Ay J4FaL—ya>yxaUFET,

[PC ~/linux-v4.14-at[version]]$ make ARCH=arm armadillo-640 defconfig

4. EJLR
EILRTBICIF. ROKLSICANVY RZEETLET,

[PC ~/linux-v4. 14-at[version]]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabihf-
LOADADDR=0x82000000 ulmage
[PC ~/linux-v4. 14-at[version]]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabihf-

5, AX=I7 74 )LDERMER
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EILRAIRT I B &, arch/arm/boot/ T« L2 KU &, arch/arm/boot/dts/ L TFICA X—Y
774 )L(Linux 1—%JLE DTB)AMERRE N TWE T,

[PC ~/linux-v4.14-at[version]]$ Ls arch/arm/boot/ulmage

ulmage

[PC ~/linux-v4. 14-at[version]]$ ls arch/arm/boot/dts/armadillo-640.dtb
armadi l lLo-640. dtb

10.3. Debian GNU/Linux L— 7 74 IV XA T L%ZEILRT S

Z ZTlE. at-debian-builder Z{# > T. Debian GNU/Linux L— K 7 7MLV AT LEBET D H
ExRUZE T, at-debian-builder (& ATDE Z&® PC T&ifE L TWL\3 Linux £ Armadillo B® armhf
7—F% T U FvICHE Uz Debian GNU/LINUX IL— K 7 7MLV AT L= BRI ZENTEDY—IL
T,

Armadillo Z—ERBI U e BICIL— N7 7AILY R T A LICIE. EWAICEK > Tld ssh OBEHED,
BEOY. )OO Y REE. \—R7z 70O UUD ICHHKRET7 71 ILEDRERINTVET,
ZFOEFE. 8D Armadillo IC)L— 7 7LV AT LAZIAE—UEBEIE. BORE»Y UUID OFR—E
ICKBENMEDHEHENEZ ZRBEENH D EFT, TDeH. EEFICERIZIL—LNT771ILY AT AR
FTH (T at-debian-builder ZE> TBEI B EZ2HKEHULET,

10.3.1. HEREDI— N T FAIVI AT LT —hA T2 BET 3

HEREDI—N T 7AWV AT L7 —HA TZBEIT BFIRZRICRLET, Ny T —I%ZA(V5—
2y b EDSHIST B HEHREE ICKTF L XIH. 40 PEEIND T,

HEREBOIN—NT 7MY RT LT —hA T2 EBET ZFIR

[ATDE ~]$ tar xf at-debian-builder-[VERSION]. tar. gz
[ATDE ~1$ cd at-debian-builder-[VERSION]
[ATDE ~]$ sudo ./build.sh a600

10.3.2. hRAINAXEINTIWN— KT FAINDI AT LT —hA T%2EET S

at-debian-builder-[VERSION]/a600_resouces AD 7 71 )L =ZE L. build.sh #5179 % 2 & T,
=K T 7AWV AT LTEARINARTDIENTEXT,

10321. 774/« LY NUZBINT S

ab00 resources/ U TICEEEBELE 7 71T« L2 MYld resources T« L7 MU ZIBWT, #
DEX. N—K 774NV ATLADETICAE—NET, 771J)LD UID & GID (3 root (Th D
£,
10.322. Xy r—I%LET 3

a600_resources/resources/packages ZZEI 22T, =T 7AWV AT LICA VA ~—=)L
FTEINYT—IHNAIRA AT BIENTEXT,

Ry T—IZF 11711 DEL ZENTEFT, v T —I %4l Armadillo ET"apt-get install"®
SIBICEZ2CEDTEBELWVWERITREL TS,
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By T—YZZEELGERIR. EILROTICUATOLSIBRITI— Ay E—IDNKRREINTH
ZDONNYT—IDPEENBWT —hA THEREINET,

Bty =V EBEVEBRICEBESZ IS —XAvE—Y.

E: Unable to locate package XXXXX

Iy T —IRFET DD/ —VIFBEE LA TH, apt lck>TH
BMNICA YA M—ILENET, £z, apt ¥ dpkg D Debian GNU/
Linux OIRB®ERZ /=Y 8H8MNICT VA N=ILENnE T,

openssh-server D& 57 TNy —I DAV A ~—)LDRRIC. BEIWIC

MERZTERT D1 Ny T —JF. EERMIC packages ITIFEME T,
Armadillo Z#E U 7% (C "apt-get install" > TERBlIC1 > A b—=JL
LTLIEE W,

openssh-server %z packages ICEBINUTHZE. BEULICIL—NT7 71
VATLT—HATHEEZAALELTO Armadillo Ic. B—ORFEE
FoTOVAM VI 2IENTETCLEVNET, HL. BEHMIC. BHOD
Armadillo TRI—DOWMERZFALUZWEE, EHEEHERDBZ &R
L CEYRNEERZ E > ETHBAL TS0,
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1T. AX=YT7AIDEETHRZTE

AETIE. Armadillo-640 ODRBA KL —J(eMMO)ICEZIAEFNTWBRAAX—=—I T 71 )L 2EEH
ZBFIBICDOWTEHRBLET,

AETHEATEZT—MO—F—A A=V T 7AI)LEER, "Armadillo 1 K" THFIYO—RT B &
MNTEXRT, MEEDEMPARERDEBEREMTONTWS Y, BFIN—YarvzflRAIsIe%
HELEI,

Armadillo 1 b - Armadillo-640 RF¥ a2 Xk - ¥ o>vO—R

http://armadillo.atmark-techno.com/armadillo-640/downloads

1M1 AYAN=IT1 RV ZERT S

AVAN=INTA R %2ERATEZE. ABAMNL—IJEDITRTODAA—IHEFEDTESHTRZ S
ENTEXT, Armadillo NV 7R Tz 7OBBICKDEE UGB B EIHBEDPERAEELTHE
AIEITEY,

REA R L —=YICREENTVWD, INRTDAIA=—IT 7L LEESE
ndfcd. BICRESNTWE TP 77U Tr—2a v EREIREN
EE I

BEDAX—IDHAESBACWERICE M2 KEDAA—IT7A
WL ZzEEHA %) 2BRLTILEEL,

AVAN=IT 4 X71E ATDE THERULE T, 1 YA S—=ILT 4 AT DIERRICERT 57 71L& R
ICRULET,

RI1NTAYAMN=IUT 4 RAVEBRICERT37 71

2741\ 771I%&
AVAN=ITARTA A=Y install-disk-sd-a640-[version].img

1M1 AYAN=ILT 1 XY DIERR
1. 512MBLLE®D SD A—REAEL T RE W,

2. ATDEICSD h—RZEEHUE T, FULIE 422 BAOAUFRET/INA ADER, #2BUL T
<fEE W,

3. SDA—RRYDIDYRESNTWBEHEA, 7YYV MNUET,

[PC ~]$ mount
(&)
/dev/sdb1 on /media/atmark/B18A-3218 type vfat
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(rw, nosuid, nodev, relatime, uid=1000, gid=1000, fmask=0022, dnask=0077, codepage=437, iocharset=u
tf8, shortname=mixed, showexec, utf8, flush, errors=remount-ro, uhe lper=udisks2)
[PC ~1$ sudo umount /dev/sdb1

4. SDA—REEA VAR =T A RAIA A=V EESAHETT,

[PC ~]$ sudo dd if=install-disk-sd-a640-[version]. img of=/dev/sdb bs=4M conv=fsync
12741 LO—KARD

12741 LO—KHAH

536870400 /X4 k (537 MB) JE—IhF L7/, 65.6377 #. 8.2 MB/#

11.1.2. 1 Y A M—)LDEST

1. Armadillo DEFENMIMIcN TWE & 2R UE T, ERINTWERIE. BRZUKULT
<fea W,

2. USBYUPZIERT T TIDAZA RAAYFEZHERBLET, RTARAAYFH 47 X
FARAAYTFDRESI O T RAICKRESNTWSEZERL TLIES W,

3. AYVAM=IT1RV%ZFERLTSD 7—hZ2fTWET, JP1 & P2 ZHICY v /T 3—b
U. 71YAM=ILT ¢ X7 % Armadillo [CE#H L T LS W\,

4. Armadillo ICERZ®RAT S E microSD h—RhvsJ—hO—4—"EFH L. RICRITOTH
RERSNEI,

7

U-Boot 2018.03-at1 installer+ (Apr 04 2018 - 21:17:22 +0900)

CPU:  Freescale i.MX6ULL revl.0 at 396 MHz
Reset cause: POR

DRAM: 512 MiB

MMC:  FSL SDHC: @, FSL SDHC: 1
In: serial

Out: serial

Err: serial

Net: FEC

Warning: FEC (eth@) using random MAC address - 5a:fd:55:1c:bb:91

=

5. RO&SIIC"boot" AV REZETITBDEAVAN—ILABRED, BFMNIC eMMC NEEHZ S
nxd,

=> boot

3345800 bytes read in 204 ms (15.6 MiB/s)

23185 bytes read in 53 ms (426.8 KiB/s)

it Booting kernel from Legacy Image at 82000000 ...
Image Name: Linux-4. 14-at1
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 3345736 Bytes = 3.2 MiB
Load Address: 82000000
Entry Point: 82000000
Verifying Checksum ... 0K

it# Flattened Device Tree blob at 83000000
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ARXR=ITF7AINDEEMRATTE

: (EH8)

Starting kernel ...

*+x+x Install Start!] s+x+x

Booting using the fdt blob at 0x83000000
Loading Kernel Image ... OK
Loading Device Tree to 9eeff000, end 9ef07a90 ... OK

6. UTDLSEEAYE—IDNRREINDEANVAR—ITETTY, BRZVMIL TILEE L,

*+x+x Install Completed!! s+x+x

11.1.3. LED =S4T/ —>ic &K B1 VA M= L DEBRT

LED mINT —IcL>T A VAN —ILOEBRAZER T S ENTEXT,

AV AN—ILOEH & LED RAT/INY —2 DBEFRZRICRULE T,

RIT2AVAN—ILOEH & LED RAT/NY —>

£ a2—4—LED 7 2—4'—LED #& a1—Y9—LED&
ESPL HET R HET
EERT =T =T =AT
RERT R HET HET

M2 BEDAA—ITFAINEFTZ2ESHRZD

Armadillo-640 NEg U REETHNIE, BEDA A=V T 7AIIEITZESMZ ZENTEET,

AA=IT 7N EBSAHFTDONIGERICRLEXT,

RIS AA=IT 7L EEEERAHFORI

T7AIVY AT

a600-[version].tar.gz

2 771V ANL—Y TICRT7 7L

J—hO—4F—AX=Y u-boot-a600-v2018.03- /dev/mmcblkO
at[version].imx

Linux 1—XRIJILA A=Y ulmage-a600-v4.14- /dev/mmcblkOp2
at[version] NG

Device Tree Blob armadillo-640-v4.14- /dev/mmcblkOp2
at[version].dtb

Debian GNU/Linux JL— k debian-stretch-armhf- /dev/mmcblkOp2

11.21. 7—bO—F—A X—IJDEEHZ
T—hO—F = A= I OBERIIEERICRUE T,

27540 records in
275+0 records out

281600 bytes (282 kB, 275 KiB) copied, 0.0310393 s, 9.1 MB/s

[armadillo “J# dd if=u-boot-a600-v2018.03-at[version]. imx of=/dev/mmcblk® bs=1k seek=1 conv=fsync
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(1] MTD 7 0Y 7 TN\A ADFENS T—hO—F—A X—IZEEZIRAHET,

BET7Y7TF—=RNTIVY—=ASINEEBHOT—FO—F —AA X=J[CESE
WM E TS IEBERETCOBRELZHET 74 I MEICET 2SR L TRIB

ZEHETT7AIMEICELTLEEE W,

UK YUY —RENEBHOT—bO—4F —aA X—JF, BEZHDOT

TAIMNENEFINDZENBDXT, ESEZFOT—~O—5—IC

Lo TEHSNLREEZR T, RHOT7—hO—5—ZBESEZ EFRE
BRI DAREENGD T,

11.2.2. LINnux A—XRIVA X—=I DEZHRZ
Linux I—RIAAXA—=IDESHRI AEZRICRULET,

[armadillo ~1# mount /dev/mmcblk@p2 /mnt (1]
[armadillo “J# cp ulmage-a600-v4. 14-at[version] /mnt/boot/ulmage (2]
Larmadillo ~I# umount /mnt (3]

(1) eMMC OFE 2/ X\—FaayaE/mnt/T« LI MJICN TV RMULETD,
(2) Linux 1—XJILA X—Y % /mnt/boot/T« LY MU ICOE—ULZE T,
(3) /mnt/Z4 LI RMJIINTYNULIEeMMC DOFE 1 X\—F 02327 NIYNULET,

11.2.3.DTB OFEHZ

DTB OFE SR TTEZERICRULE T,

[armadillo ~J# mount /dev/mmchblk@p2 /mnt (1]
[armadillo “J# cp armadillo-640-v4, 14-at[version].dtb /mnt/boot/a640. dtb (2]
[armadillo ~J# umount /mnt (3]

(1) eMMC DE 2 /X\—FaYavaE/mnt/T« LI KMNJICRYXIYNULET,

(2] DTB Z=/mnt/boot/7« LZ kU ICOAE—-UZE Y,

e /mnt/ T« LRI MNLIEeMMC DE T XN—FT 43> ux=7 NIV RULET,

1M24. V—R 774NV RATLDEEHZ

eMMC DI —KT7 7A NV RATLZEZSRZ ZFIEZRICRUE D,
1. eMMC EDIL—KT7 7AWV AT LZESTRZ ZICE. SD T ETSRENHDEFT, T—

N7 R DIERAEY SD 77— K DETAZEDWTIE T13.SD 7—hDO5ER) #2R UL T2
YA

2. Debian GNU/Linux L—h 7 7 ALY AT L7 —h4A T2 EEHmL THEEZT XY,

89



Armadillo-640 #E~¥ =27 )L ARXR=IT7AINDEEMATTE

3.

[armadillo ~J# Ls
debian-stretch-armhf-a600-[version]. tar. gz

W=hT7 74NV RTL%ZeMMC DE 2/ \—T 12 aVICBBELET,

[armadillo “]# mount -t ext4 /dev/mmcblk@p2 /mnt (1]
[armadillo “J# cd /mnt

[armadillo “1# ls | grep -v -E "boot|lost\+found’ | xargs rm -rf (2]
[armadillo “1# cd -

[armadillo “]# tar zxf debian-stretch-armhf-a600-[version]. tar.gz -C /mnt (3,
[armadillo ~J# umount /mnt (4]

eMMC OE2/\—FT Y ayva/mnt/T« L7 MJICNTYNLET,

eMMC D% 2 /X\—F 1 >3 > ® boot. lost+found 7« L7 NUBADT 7L - T« L
7 ~YUZHIBRL XTI,

W=bT 7AW AT LT =NAT%/mnt/T« LI M JICERRALE Y,
/mnt/F4 L7 hUERNTYRULIZeMMC DE 2/ X\—FT 42327 X7V MULET,

0 ©0
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12. RAEDERNZRN

CDETIE Armadillo-640 ZE>c7 7V r—o 3> VY I NI 7OREAEICDODWVWTEHBLES,

=:za

Armadillo-640 ZE> 7 7V or—> 3>V 7 b7z PRAEICIE. Ruby EOREX V) NS
ES2ENTEEXT,

H53Ah. Ruby ICR5 9, Debian DRI ZEER/\y T —IEEHM S Python ¥ Go. Haskel &
Wolc RV U TZRNEBZBHRICA VAN LUTESZEHARET,. PCERAUELDICHREZED D &

MTEET,

ZDETIF. APT ZERAL THERY 7 hT 7% ATDE7 8K U Armadillo-640 I >~ X k—JL
LET. ZDcs. H5H U ATDE7 8L T Armadillo-640 Z1 > ¥ —X v MMCEHRETE DRREICL

TLIEE W,
12.1. BEX V) 7 NFEIC L D7 —5 DixfEHI(Ruby)

Z I T T2 7ILE LT Armadillo-640 DIRTERZIZ EEARIIC HTTP POST T/NZ X —% & "time"
ICIBINLTcfEE UTOEET 2012 RULE T,

WERZIE date ATV R, H UL IE Ruby ® Time 7 2 X %&ERAL TREBLE T,
TS 57 7Y r— 3> Armadillo-640 TEIES 2V 17> h& ATDE TEIET 27 X
KEODY—/)\—D 2 DT9, ATDE TEMES B2 H DT XA NBO Y —/\—(F. HEIWAHTTP 70~

)T ERATESZ Web APl ZH > e —EXZBIRL TWET, TANBY—/N—FBICANIN
fcPOST UV TR NOABZZHICRIMLU OV Y —ILICHAL., 254 7> MiE" Thanks!"&EWS

XFINERLET,
121.1. 7AMRAY—/N\—0%x
]I ATDE7 127 A MY — N\~ OBIEICBBER/Cy 5 —IEA VA R—ILLET,

ruby & sinatra 1> X k—JL.

[PC "1$ sudo apt-get install ruby
[PC ~1$ sudo gem install sinatra

RICITFA4FTROIA—RZAHIULT, serverrb EUTHREELTLEE L,

T A B —/\— (server.rb).

. L ’
require sinatra

post '/’ do
puts "Current Time is fi{params[:time]}”
"Thanks!\n”

end
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12.1.2. 7 A NBEY—/\—DEIERER

Armadillo-640 T SA 7V NFZ IV -y 3y @A TRIIC. TANBY—/N\—OEERESZ{TL
F9, BMEMESRIE Armadillo-640 5 cURL ANXYY REFEST, V9S54 F VNP7V —y gy ERA
ZDYIIARNEZESTHET,

FI. ATDE7T D IP7RL R ZHZBLTHEEEXT, TROFITIE ip AVY RTHERI 5 & ATDE7
DIP7ZRLRA N 172.16.2.117 THBZENDOMDET,

IP7 RLXADHER (ip AV R).

[PC "1$ ip addr show eth®
2: eth@: &Lt;BROADCAST, MULTICAST, UP, LOWER UP&gt; mtu 1500 gdisc pfifo fast state UNKNOWN group
default glen 1000
Link/ether 00:0c:29:30:b0:e0 brd ff:ff:ff:ff:ff:ff
inet 172.16.2.117/16 brd 172.16.255. 255 scope global dynamic eth®
valid Lft 65913sec preferred Lft 65913sec
inet6 fe80::20c:29ff:fe30:b0ed/64 scope Llink
valid Lft forever preferred Lft forever

ROBID&KSIT serverrb 2T D& ETCOIPZRLANSOYU Y TXAN%E 8081 ZER—KT
Web H—/I\—& ULTHBRITET,

[PC 1% ruby server.rb -p 8081 -0 0.0.0.0

[2018-07-18 17:47:21] INFO WEBrick 1.3.1

[2018-07-18 17:47:21] INFO ruby 2.3.3 (2016-11-21) [i386-Llinux—gnu]

== Sinatra (v2.0.3) has taken the stage on 8081 for development with backup from WEBrick
[2018-07-18 17:47:21] INFO WEBrick::HTTPServerffstart: pid=4610 port=8081

Z 2. Armadillo-640 15 cURL ZE>TT AN TFT—9 %X > THFEL LS, IEULKBETERLS
AlE. "Thanks!" DXFIINRREINET, L. "Connection refused" ENRRINHGRIE. —
B ATDE7 @ IP 7 RL XIC ping Z=fELTEXY ~ T— DERTEICHEBEBNEVWHERL TSIV,

curl DAY A ~—=)L.

[Armadillo ~J# apt-get install curl

curl IC&BTAMT—49 D3%(E.

[Armadillo ~J$ curl -d "time=$(date "+%H:%M:%S”)” 172.16.2.117:8081
Thanks!

FFULKRETE BB ATDE7 TEEL TWST A MEYT—/\—DEEHLTWVWE IV Y —ILICTE
DXFFMNENENET,

ATDE7 I8 T 3T AT —9 DRERR.

Current Time is 07:44:19
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1213. 7547V hDRE

Armadillo-640 TEMET 2V A4 7V haEKEULEXT, FTacDI—REI T4 Y TANLT, clientrb

EULTRELTLEEZ W, 770)LIE. ATDE7 ETERLL TH Armadillo-640 T, viFafE> T
BUTHEWNEEA, ATDE7 TER LU BEIRDFIET, Armadillo-640 NEx L9,

RZXE Y T4 7> bk (client.rb).

require 'net/http

uri = URI.parse(ARGV[0])
time = Time.now.strftime("%H:%M:%S”)
response = Net::HTTP.post form(uri, {"time” => time})

puts response. body

12.1.4. Armadillo-640 ND 7 7 1 JLD#Er3x

ATDE7 ETHERRLTcY —X 33— R%Z Armadillo-640 ICEEE T 55 ED—fl& LT, 22 TlE. SSH
EfE > LR TTRZSRALE T,

Armadillo-640 N® SSH H—/\—D 1 > XA ~h—)L.

[armadillo ~]# apt-get install openssh-server

ATDE7 h5 Armadillo-640 A\® client.rb DOER3.

[PC ~1$ scp client.rb atmark@[armadillo @ IP 7 KL R]:7/

1215. 7547 hDET

Armadillo-640 [ Ruby Z14 Y X~ —JLLTH S, ERRUVICRREE I 24 7Y hZ2RTLET, &

—B|HUTIZT A MY —/\—DFWTWB ATDE7 D IP 7 RL X ER— KM% HTTP X+—<® URI T&2
MU TLIEE W,

ruby @1 > X k—)JL.

[Armadillo ~]# apt-get install ruby

I34 7Y N DRITAE.

[armadillo ~J# ruby client.rb http://172.16.2.117:8081
Thanks!

FULISAT7 Y NEDBENTERLIBES. ATDE7 TEEL TWB Y —/\—D OV Y —)LICiZEZA
RRSNET,

ATDE7 e & F 3 KA 7T —5 DRERT.
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Current Time is 07:44:19

12.2. C EREIC LK 5RARIE

C/ICHEDEENH DHEIE, Armadillo ETgcc/gZE>TF IV r—a>ya2aV/MILT 5FH
TEEY,

12.2.1. RARED®EE

F7Uo—rayaaY/MILTBHic, Armadillo ICgccEZ2&0Y—ILFr—>aEa1 Y A M—
JJULET, Armadilo DAY =)L TROANV Y REZETLTLIEE W,

V=IFz—2DAYVAK—=).

[armadillo ~]# apt-get install build-essential

InT. gcc, make, gdb FMMEZ B L SICBADEULIco Ric, 7TV T—23avDEILRICRERS
{TSVENYT—T 7L IEAVAR—ILLET, BIZIE libssl THNIFRDIATY RTA VA ~h—
WTBIENTEXRT,

RHEANNYT—I DAY X M—)LDOFI (libssl DIFE).

[armadillo ~]# apt-get install Llibssl-dev

BlCRT LD, DAVIAIVTREBOAY T =T 710 I)IL 2L /)y r—Uid, @ -dev E WS ZEIN
FTVWTWET,

MWBRAYT T 7AILDEEIY. EEZAT7ZVDT7 710 ILE&Dbh>T
Wai5EIE. Debian 7Oz h YA bD Ty TSI DHNBERR,
o T7AILDEEND/INY T —IDELBIZIEIENTEET,

Debian — /v —Y KT —IDHNBERE

https://www.debian.org/distrib/packages#search_contents

Kfc. Ny T =Y DEANBERIDD > TWBIHEFIE 82 Ny ir—JE
I, TN U. apt-cache search AVY Y RZEFE> TRELR/Nv T —Y
HERIEHTEEI,
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13.SD 7— h DJER

AETIE. microSD AI— RhSBEFELEH(LUE 'SD 7—bh,) &RELET)IT2FIEEZRLET, SD
TJ—hEFERT2E. SDA—RZBDBRIDZIETIYRTLAAA—IVEEEISZIENTEET, A&
ICRIFIEZETITBeHITiE. BED 2Gbyte L ED microSD h—RZREBEEULFET, flELT
Debian GNU/Linux 9(d— K xX— LA stretch)z SD 7— 95 FEZRUEITH. 1D OS = SD 7—

RITBZELABETT,

SD 7— h&fTofiBa. 7—hO—F—ORER eMMC KRFE N E
e

=

microSD h— RICxt 3 2% (E. ATDE TITWE Y, ZDfcéh. ATDE IC microSD h— R Zz##t 9
BREDNHDET, FULIF 422 MOAUFRET/NA ZADFER) 28R UL TS,

ATDE IC microSD h— RZ##x9 5 & BEIWIC/media/T« L7 MUYV hahEzT, REIC
LHINTWBFIEEETITBHITIE. RDESICmicroSD h—REZF7ZYIY TV M UTELRELH

DE,
BEINY Y k&Nt microSD h—ROFP VIV k.

[PC ~1% mount

(&88)
/dev/sdb1 on /media/52E6-5897 type ext2
(rw, nosuid, nodev, relatime, uid=1000, gid=1000, fmask=0022, dmask=0077, codepage=cp437, iocharset=utf8, sh

ortname=mixed, showexec, utf8, flush, errors=remount-ro, uhe lper=udisks)
[PC ~]$ sudo umount /dev/sdb1

RETFERIZ T —NO—5—A A=V T771IVORFIRT 71 )LIE. Armadillo 1 kTF¥ o >rO—
RETDZENTEET, FIEBEEDEBIIVPAESDEBEREMN TN TWS O, BFI/N—Ya v %=FH
TERIEEHMREUET,

Armadillo % b - Armadillo-640 RF¥ a2 XYk - #o>vO—R

http://armadillo.atmark-techno.com/armadillo-640/downloads

13.1. 7= T« X0 DIER

ATDE TT—h T« RV EERULE T, T— T RV DERICHERTZ 7 71 LERICRLUE S,
K131 7—b T RO DERICERT ST 71

7271 771IN%

J—hO—4F—AX=Y u-boot-a600-v2018.03-at_[version]_.imx
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Armadillo-640 8F#~Y =27 )L SD 7—hD3EA
'R 132 7—cFT1o A7 DEBBEH ITRULET,
#x13.2 T—h7T a0 AU DERH

NR—FT1 >3 V&S NK=F1vavHaX TZ7AII AT ]

1 128MByte FAT32 SD7—-rAEDT—btA—
F—AA—=IERBLET,

2 EDOLT ext4 W=7 7AWV AT L%ZE
FIDicHIlcextd 771
VATLEBELUTEEE
3—0

13.1.1. FE : 7T—rF« X DIERLHI

1.

1.

SD 7— hADT— hA—%—1 A=YV T 7 LEEELET .

[PC "1$ Ls
u-boot-a600-v2018. 03-at[version]. imx

SDA—KRIC2DDTZARIVIN—F 4 avEERULET,

[PC ~1$ sudo fdisk /dev/sdb @

Welcome to fdisk (util-linux 2.25.2).
Changes will remain in memory only, until you decide to write them,
Be careful before using the write command.

Command (m for help): o (2)
Created a new DOS disklabel with disk identifier 0x2b685734.

Command (m for help): n 0
Partition type
p primary (0 primary, 0 extended, 4 free)
e extended (container for logical partitions)

Select (default p): (4]

Using default response p.

Partition number (1-4, default 1): (5]

First sector (2048-7761919, default 2048): (6]

Last sector, +sectors or +size{K,M,G, T,P} (2048-7761919, default 7761919): +128M (7]

Created a new partition 1 of type 'Linux’ and of size 128 MiB.

Command (m for help): n (8)
Partition type
p primary (1 primary, 0 extended, 3 free)
e extended (container for logical partitions)

Select (default p): (9]

Using default response p.
Partition number (2-4, default 2): (10)
First sector (264192-7761919, default 264192): 0

Last sector, +sectors or +size{K,M, G, T,P} (264192-7761919, default 7761919): @
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2.

Created a new partition 2 of type 'Linux’ and of size 3.6 GiB.

Command (m for help): t ®
Partition number (1,2, default 2): 1 (14]
Hex code (type L to List all codes): b ®

If you have created or modified any DOS 6.x partitions, please see the fdisk documentation
for additional information.
Changed type of partition 'Linux’ to W95 FAT32’.

Command (m for help): w @

The partition table has been altered.
Calling ioctl() to re-read partition table.
Syncing disks.

[PC ~1$

Q@ SDH—RON—F4varT—T7IBEERKRLET, USBXEVREEZERLTLS1E
Bl SD A—RDF/INA X7 71 )LH sdc ¥ sdd 12 EXETH & BB BIHEANH D I

O FLLEDDOSK—F«¥avr—TILEEBLET,

©@ FLIN—FosvavEBMULET,

O NK—F1vaYERNICIETIAIMEpP: 754X V)EIEETZDT. ZOFERITEAS
LTLIEEL,

O N—TFT1YavBESIKBTIAIMENERBETZDT, ZTOEXHTEANLTILEEI L,

O BHBEISICETIAINNEGERTEREY Y DER) ZERATZDT. ZOXEIRITEA
ALTLREE W,

Q =’V UVHIE. 128MByte #EIBEL T,

O FLIN—FTar¥aveEBmLET,

QO NN—ToyavERNCRTIAIMEP: 7SATV)EEETEZDT, TOEIRITEAN
LTLIEE W,

O —FoYarESKRETIAIMER)EEETZDT. ZOEFLITEANL TSI,

@ FHBEIIICETIAINMEE T =T aVDORKREIIDRDEY 9)%ERT 2D
T, ZOFRFLITZ AN L TR E W,

® BREIVIICRTIAIMEKRREY Y)&ERTZIOT, ZOERFEHTEANLTILE L,

® K—FT4Ya>YOIRTLAIATEZEELET,

Q@ F1/—FTsyvarvEEELET,

O —FT4¥avDIYRTFTLYATIT Oxb(Win95 FAT32)ZHEEL XY,

O ZTE%ZSDH—RICEZAHET,

IN—=TFT 43V IRNERRL, 2DD/—TFT 4 Va3 UAMERESNTWS Z EZMERL TSI L,

[PC ~1$ sudo fdisk -l /dev/sdb

Disk /dev/sdb: 3.7 GiB, 3974103040 bytes, 7761920 sectors
Units: sectors of 1 % 512 = 512 bytes
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Sector size (logical/physical): 512 bytes / 512 bytes
I1/0 size (minimum/optimal): 512 bytes / 512 bytes
Disklabel type: dos

Disk identifier: 0x2b685734

Device Boot Start End Sectors Size Id Type
/dev/sdb1 2048 264191 262144 128M b W95 FAT32
/dev/sdb2 264192 7761919 7497728 3.66G 83 Linux

3. FNENONR—FT 4 a VT 7MLV RATLAEBELXT,

[PC ~1$ sudo mkfs.vfat -F 32 /dev/sdbl @
mkfs. fat 3.0.27 (2014-11-12)

[PC ~1$ sudo mkfs.ext4 /dev/sdb2 @
mke2fs 1.42.12 (29-Aug-2014)
Creating filesystem with 937216 4k blocks and 234320 inodes
Filesystem UUID: AAAAAAAA-BBBB-CCCC-DDDD-EEEEEEEEEEEE
Superblock backups stored on blocks:

32768, 98304, 163840, 229376, 294912, 819200, 884736

Allocating group tables: done

Writing inode tables: done

Creating journal (16384 blocks): done

Writing superblocks and filesystem accounting information: done

[PC "1$

(1] 1TNR=F 43 VICFAT32 77 MLV AT LZBELEXT,
O F2N\—Ta¥avicextd 77AIIATLEBELET,

ni

4, SDT7—KMBEOT7—rO—4%—AX—I T 74 )L% microSD 11— RICEZAHZF T,

[PC ~I$ Ls
u-boot-a600-v2018. 03-at[version]. imx

[PC ~1$ sudo dd if=u-boot-a600-v2018.03-at[version]. imx of=/dev/sdb bs=1k seek=1 conv=fsync

132. V—h 774 I AT LDEE

M31. 7= T RV DER) TERUET T RTICILN—K T 7MY RTLZEBELET,
Debian GNU/Linux DIL—h 7 7 ()L AT LZBRITBZIENTEXT, L—hT 7MLV ATLD

BRICERTZ 77 ILERICRLET,
RKRI1B3NV—LT7AIIRTLOBEIFERTSZ 771

Linux 7« ANVEa2—> 3> 271I%& 771 JLDFEA

Debian GNU/Linux

debian-stretch-
armhf_a640__[version]_.tar.gz

ARM(armhf) 7 —%7 2 F + A Debian
GNU/Linux 9(3— K& —L stretch)®
W=7 7AWV AT LT —HAT

13.2.1. Debian GNU/Linux DJL— N7 7L )LV AT L& EET S
Debian GNU/Linux L— K 7 7 A LY ZAF LT —A1C THE, b=k 77 (I AT LEEET ZF

B2 RICRLET,
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13.2.1.1. FI& : Debian GNU/Linux L—K 7 7 A IV RFLFP—HA THSI—RT 71l
VAT LZEEET D

1. W=hI77ANIYRTLET—"TARIDE2/X—T 1 aVICBELEXT,

[PC ~1$ mkdir sd @

[PC ~]$ sudo mount -t ext4 /dev/sdb2 sd (2]

[PC ~1% sudo tar zxf debian-stretch-armhf a600 [version].tar.gz -C sd (3]
[PC ~]$ sudo umount sd (4]

[PC ~1$ rmdir sd ©

SDA—RZNYIYRTBHODsd/Ta LI NI ZERLET,
FE2N—FT1>arvesd/TALIRNIICYIVYRNULET,
W—=KTF7ANYRAT LT —HATZsd/Ta« LI KNIICEBRALET,

sd/FA LI RUIRR IV MU T— R FARIDE2NN~—FT1¥avETFTIRIVLE
R

sd/T« L7 MU ZHIBRLE T,

® 0000

IRV MMTET I BENC SD h— REEZE PC hSEOA T &, SD
H—ROF—IDBIBT ZEENB DT,

13.3. Linux A—XJLA A=Y & DTB OfcE

M31. 7= T4 RV OERM) TERBRURT—FTF X ZIIC LN H—RILAX—=IE LD
DTB(Device Tree Blob)ZBEL X I, EHEITZ 77 ILERICRIULET, MUEE. DTB(Device Tree
Blob)Z DTB & &R ULE Y,

K134 T T RIDERICERTZ 771

274 771I%
Linux I—xJLA X—=3 ulmage-a600-v4.14-at_[version]_
DTB armadillo-640-v4.14-at_[version]_.dtb

microSD A— RIC Linux A—XILA XA —I KLV DB ZERET 3E(IF. ROFEERZITLSICUL
TLIEEE W, TOEEISANTGE. 7—hO—F =2 Linux I—RILA A=V ZF/Z DTB 29
B ENTERLKRBRBZBENHD XTI,

%135 7—hrO—%—1' Linux h—XRILEBREAIBELR MG

IHE &
T77A4IWNI AT A ext4
[EfER R FEENE
Linux A—XRIAA—=I T 71L& ulmage
DTB 771 L% a640.dtb

Linux A—RIAA=IEBLODIBZT—h T« RVICERET BFIEZRICRLET,
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13.3.1. FE : Linux A—FRILA X =Y E LT DTB DECE
1. Linux h—FILA XA—Y &LV DTB EEBL THE X,

[PC 1% Ls
ulmage-a600-v4. 14-at[version] armadillo-640-v4. 14-at[version].dtb

2. Linux A—RIARX=—IZT— TARIVDE2NX—T 123 VICRBELET,

[PC ~1$ mkdir sd @

[PC ~]$ sudo mount -t ext4 /dev/sdb2 sd (2]

[PC 1% sudo cp ulmage-a600-v4.14-at[version] sd/boot/ulmage ©

[PC 1% sudo cp armadillo-640-v4. 14-at[version].dtb sd/boot/a640. dtb (4]
[PC ~1$ sudo umount sd @

[PC “]1$ rmdir sd (6]

SDAH—RZEXYIVRNTBRHDDsd/T4 LI NI ZEERLET,
F2N—=FTq2YavzEsd/TaLIRMIICXYIVVRULET,
Linux A—RIA X—=Y% sd/T« L7 MNJICOAE—-UEY,
DIBZsd/T« L7 KUIcOE—ULZFT,

sd/FTA4 LU MVIERIY M URT—hTFARIDE2N—FT 12 avEF IRV MUE
ER
sd/F+ LY hYUZHIBRLE T,

©@ 0000

PRIV NNTET I BENC SD h— RE/EZEHE PC NhSELD
HFgE. SDA—ROF—IHIFETIEENB D T,

13.4.SD 77—~ DE{T

M31. 7=hT1 RV D) THERLIET— T« AU SRENT 2 HEZHALET,

1. Armadillo [CERZ&R AT BHEIIC. 7—hT4 X2 % CON1(microSD XOv M)ICEHEAULET,
Ffe. JP1 &EJP2 2Hcy v /Ty a—kUEY,

2. BREBALET,

U-Boot 2018.03-at1 (Apr 04 2018 - 12:12:16 +0900)

CPU: Freescale i.MX6ULL rev1.0 at 396 MHz
Reset cause: POR

DRAM: 512 MiB

MMC:  FSL SDHC: @, FSL SDHC: 1

Loading Environment from MMC... OK

In: serial
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Out: serial
Err: serial
Net: FEC

Warning: FEC (eth@) using random MAC address - ¢2:37:f4:1b:c3:e4

=

3. 7—rFARVLEDLinux h—FILZRZEBILET,

=> setenv bootcmd run setup mmcargs; ext4load mmc 1:2 \${loadaddr} /boot/ulmage\; ext4load
mmc 1:2 0x83000000 /boot/a640.dtb\; bootm \${loadaddr} - 0x83000000\; (1
=> setenv setup _mmcargs setenv bootargs root=/dev/mmcblk1p2 rootwait ${optargs}; (9

=> saveenv (3]
=> boot (4]

T—bhF 4 XU E® Linux h—F LA X—Y & DTB Z{ERY % & 5 bootcmd % %7 E U
£,
T—hT1 RV EDIN—T 7AW RT L%ZERBT S K SIC setup_mmcargs Z:KRE U
£9,

RIEZQ=REFLET,
EELET,

©C® © ©

bootcmd & bootargs, setup_mmcargs ICB89 4k v2018.03-at3
NEZEELTWEY, at2 ZFIAT 258 FE. LEIOEEY =272
BEEW,
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14. EXRILRR

BREITER

14.1. X RKER
#14.1 ERBAER

HE i Min. Max. Bify 5

EREE VCC_5V -0.3 5.25 \Y -

AHBDEEUSB E5UN) VILVO -0.3 OvDD \ OVvDD=VCC_3.3V

+0.3

ANEEUSBES) VI_USB -0.3 3.63 \ USB_OTG1_DP,
USB_OTGT1_DN,
USB_OTG2_DP,
USB_OTG2_DN

RTC Xy o7y 7ERERE RTC_BAT -0.3 3.6 \Y -

ERREEH Topr -20 70 ‘C WEBEhEc

B RARERIE. HS5DBERRAEPHBRINRICENT, BRTHEBAT
FRS5IRWMETT, LEEEDEICH UL TRAEZ D > TEALLLS W,

14.2. #ERENERHE

= 14.2 HEEEERN
IEH 5 Min. Typ. Max. By &E
EREE VCC_5V 475 5 5.25 \Y -
ERREEH Ta -20 25 70 V WEERECLE

14.3. ABAHA VT —7 1 —ADEXHILHK
K143 AHAA V5 —7 1 —X(BR)OESHEE

IEH ks Min. Typ. Max. - Tiv4 %
5V BEREE VCC_5V 4.75 5 5.25 Vv -
USB_OTG1_VBUS
USB_OTG2_VBUS
3.3V BREE VCC_3.3V 3.102 33 3.498 V -

K144 AHAA V5 —7 —ZADEBKRIEER(OVDD = VCC_3.3V)

HH e Min. Max. Bifyy 5

N LRIV AERE VOH OVDD-0.15 OovDD \ IOH =-0.TmA, -TmA
O—LARILEHEE VOL 0 0.15 V IOH =0.TmA, TmA
INALXRIVANEE VIH 0.7x0OVDD OovDD \% -

O—LANILAHBE VIL 0 0.3x0OVDD \ -
O—LA~NJLAAEE(ONOFF VIL 0 0.9 \Y -

E8)

O—LARNJLAAEE VIL 0 0.5 \ -

(PWRON %)
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HE k=) Min. Max. =T &5E
AO—LAXRNILABEE VIL 0 0.19 \Y -
(EXT_RESET B £5)

ABY—2EFR(no Pull-up/ IIN -1 1 WA -
Pull-down)

Pull-up #&31(5kQ) - 4 6 kQ -
Pull-up #4147k Q) - 376 56.4 kQ -
Pull-up #&41(100kQ) - 80 120 kQ -
Pull-down #&#1(100kQ) - 80 120 kQ -

14.4. BREFEDHER

BROIBOEBRIERODEED T, BRANA VY —T7 1 —X(CON12 £7/IZ CONI13)INSDANE
FEZ/INT—YRXRIAYKNICPMIC) TRBEICEIEL., AHERELVOES VY —T7 z—RICHEL TV
Fdo BAIVI—TI1—AVPAAYFUT - LX2L—YDEREHEREEBIBVL DI, IR
FRDER. HIGEROR TR > T EE W,
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BREITER

Power Inputl

VCC_5V

Output Current 1.5A(max)

i.MX6 GPIO1_1019 —|EN

1
Power
Switch

i.MX6 GPIO4_1017 —|EN2
Current Limit 1.1A(min)

CON12 1pin
Input Current 2A(max)

Power Input2

CON13 2pin
Input Current 2A(max)

PMIC
(PF3000)

sw2

SW1B
LICELL

SW3

VLDO1

12¢C VSNVS

PWRON
RESETBMCU

INTB V33
STANDBY

USB_OTG1_VBUS

USB_OTG2_VBUS

Per Port

+3.3V, 1250mA(max)

i.MX6ULL
and
DDR3L SDRAM

NVCC_GPIO
NVCC_LCD
NVCC_ENET
NVCC_NAND
NVCC_CSlI
NVCC_UART
NVCC_SD1

VDD_SOC_IN

NVCC_DRAM

@— VDDA ADC_3P3
| VDDA_VREFH
Nl
»i VDD_SNVS_IN
F
VDD_HIGH_IN
Power
i.MX6 SD2_RESETB—p| EN SWitch

i.MX6 POR_B

Output Current 500mA(max

Current Limit 0.6A(min)

Internal

Circuit

14.1 EIREI BB O

RTC Backup RTC_BAT
CON13 1pin !
|
|
|
|
|
| i.MX6 12C1 €
i.MX6 PMIC_ON_REQ —
| i.MX6 POR_B 4—]|
| iMX6 GPIO5_1004 4—
| HMX6 PMIC_STBY_REQ —|
L
B —T Y RERODEED T,

LCD I/F
CON11 1,2,3pin

USB Host
CONS5 1pin

USB Host
CONS5 5pin

Micro SD Slot
CONT1 4pin

Serial I/F
CON4 10pin

LAN I/F
CON?7 9pin

JTAG I/F
CONT10 1pin

LCD I/F
CON11 4,5pin

Ext. I/F1
CON9 7,8,20pin

Ext. I/F2
CON14 1pin

Ext. I/F3
CONS5 1pin
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: f 3V —mmmeeeee
; | 650us
26V --booenooee- Pe----
ons |
0.6V ' !
VDD_SNVS_3V _V/ :
D ams f
e ! !
PWRON : ‘ ; ;
3 4ms /
VDD_HIGH_IN ¢ 2
VDD_SOC ‘
VCC_3.3V —2ms
NVCC_DRAM

VDDA_ADC_3.3V

:
I 105ms
3
h

i.MX6 POR_B

EE! 1 ‘1.22 €§§51 \fi/""{JF :";z~

14.5. A& D5 O EIRE{EH

Armadillo-640 (&, EEA VI —T7 1 —RADEVEFIHTE I EICKDEREA VEIEA ZICHTD
BZ2B32ENTEZXT,

22T D S OBEREEICHEGUTOEBEHBELET,
- ONOFF £ > 0#ilf

- PWRON & > 0#ilf

- RTC_BAT £
14.5.1. ONOFF E~ OFIHIlc D W\WT

ONOFF EV & —ERMULEGND £ 3—hF352ET. Armadillo-640 DFEIRE A 7 KfcldA >
TBHIENTEXT, NEBH S ONOFF EV ZHiEl T 2355, BEEDHMETERETADTA—-T R
LAV EDHNZHEKL GND &3 — b g BEIEZHERRL TEE L,

145.1.1. BRAVHSERA 7 ICYIDEZX BT5E

ONOFF E>Z 5 MM EGND £ 3— k95T, BRAAZICADET,
145.1.2. BRA 7D SERA Y ICYIDEZX BTE

ONOFF E>% 500 S UMM EGND £¥3—h922& T, BRESAVICEDET,

L CEREYINDEZ 288, BECHESE 2120 5 BULEEFTH,
5 ONOFF Y ZGND & 3—h LT EE W,
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BROAVFTLEAT7ORRIEIMXEULL DEFEEEND R X 1V

(SNVS_LP) TRIFS N T WS T8, BIRA 7 DIRRET 5V BRA D Z Y-
THUREFSKEBRAT7TH B I EZRFTLTVWET, £Dfcsdh, I<IC
BREBANUVIGEERNPASBWRRERICESAEENG D XT, BR
AT DRETEV BREBANT 551 ERICERZANSZH, 5
MU EERZZETTHS BV BRZANTLSIEE L,

BROA Y XcFA T DRTIF RTC_BAT EV DS D/ 77y TEIRIC

EDRFEINSZ/cH. RTC_BAT EVIC/N\y 77y TEIRZE AU IRRE
THV EBRZY)>7DE BV BRZBAALTH. 5V BRVIKBIOEIR
DAV EIcEA 7 DRAD MFES N E T

14.5.2. PWRON E~ OHIEICDWT

PWRON E>id. GND &¥3—h9%Z & T, Armadillo-640 DEREZEEICA T BT ENTE
=9, AEH 5 ONOFF KV % HIHT 2158, BEQHMBETEXRLADTA—TY RLA VR EDH
N7%E#EFL GND & 3— M BEBEEHL T LI,
145.2.1. BRAVHSEBRA 7 ICYIDEZX 575%

PWRON E>% GND & ¥ a— k932 & T BECERNIAZICADET,
14522 BRA 7D SEBRA YV ICYIDEZ 275K

PWRON EY&A—T72Icg2Z&T, BRNIAVICBDET,
14.5.3. RTC_BAT EVICcDWT

RTC BAT B>, iMXBULL OIEHEEEZH R XA >~ Icd$h 3 SRTC(Secure Real Time Clock) DA4ER
NIy TA VT —T1—ATYT, REBERENMIMEINTEHERIAT—Y 2 RESBLZWGRICSE
BALrEEW,
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A5 —7 T — Atk

15. 4 >5—7 1 — R

Armadillo-640 O+ > %5 —7 T —AHERRICDOWTERBEL X T,

CONS 2 @ 99@ (3 ©.°° 0@0@02
28 wowggoooz co
ﬂ:} con7 ©¢gee %’©gg
© . 23
CON9 oo
CONT1 8
[-X-)
[-X-]
: [-X-)
[-X-]
2 1@ 02}
CON14 , .o
LED4 | 1 © o @
LED3—O); Q. , 3o g°<j
CON10——e0000600¢: , S¢S, o 60020008
0000 @
6@ REXTXYS
0O o 2900007 —TCON4
I |
| | CON12 u] |
CON3
X 15.1 Armadillo-640 O > 5 —7 t—2X
% 15.1 Armadillo-640 ¥ ¥ 5 —7 . —X—%& [a
MmES AV —Tx—2R% % A—H—
CONI1 SDAVHY—T1T—2R SDHK-8BNS-K-303-TB(HF) J.S.T.Mfg.
CON2 LANA Y5 —T7x—2X TM11R-5M2-88-LP HIROSE ELECTRIC
CON7 AT1-TOPA-2.54DSA(71) HIROSE ELECTRIC
CON3 TP AVI—T—R XM2C-0942-132L OMRON
CON4 AT1-TOPA-2.54DSA(71) HIROSE ELECTRIC
CONb5 USB1>v4%—7x—R UBA-4RS-D14T-4D(LF)(SN) J.S.T.Mfg.
CON8 hRA VY —T T —R A1-34PA-2.54DSA(71) HIROSE ELECTRIC
CON9
CON14
CON10 JTAGA V7 —Tx—2R A2-8PA-2.54DSA(71) HIROSE ELECTRIC
CONT1 LCD #hikM vy —T7 —2X XF2M-5015-1A OMRON
CON12 BRANAVI—T 1 —R HEC3690-015210 HOSIDEN
CON13 A2-4PA-2.54DSA(71) HIROSE ELECTRIC
JP1 EBT/IN\A AREY v /N A2-4PA-2.54DSA(71) HIROSE ELECTRIC
JP2
LED1 LAN R ¥— R LED SML-310MTT86 ROHM
LED2 LANY Yo 7o F74EFT« LED SML-310YTT86 ROHM
LED3 a2—4H— LED(FR) SLR-342VC3F/LK-12 ROHM/MACS8
LED4 2—4H— LED(§) SLR-342MC3F/LK-12 ROHM/MACS8
LED5 21— — LED(&) SML-310YTT86 ROHM
SW1 A—HY - v F SKHHDJAO10 ALPS ELECTRIC

BIFADEE, KAEEZMDY . BHUESPREEZLHLTVET,
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AV —T7 T — Atk

15.1.CON1(SD 1> % —7 = —X)

CON1 [FN\A RE—R(TFEK7 Oy 7 EKEE: 49.5MH) TG LI SD A V5 —T7 1 —ATY, 55
(& i.MX6ULL @ SD/RRA kO> hO—F (USDHC2)IcEfiiE N TWE T,

SD A— RIc#EE NS EIRIF iMX6ULL @ NAND_ALE £~ (GPIO4_I1010) THl#EIA BIEETY ., High
LANIVHATER MG S N, Low LRILVEHATERMIVIMI SN XTI,

CONT ([FSEBRIBIRICHIGE U TWEHF Ao microSD 1— R oiEikiE. TR

ZYHILTHSTo>TLREE W,
5% 15.2 CON1 =25

&S ¥ys /O S
1 DAT2 In/Out SD F—#% /XX (bit2). i.MX6ULL @ NAND DATAOQ2 &> IciEst
2 CD/DAT3 In/Out SD F—#% /XX (bit3). i.MX6ULL @ NAND_DATAO3 £ IC#Ekt
3 CMD In/Out SD OvY Y R/LAKRY R, i.MX6ULL ® NAND WE B B Ic#Esx
4 VDD Power FEIR(VCC_3.3V)
5 CLK Out i.MX6ULL @ NAND_RE_B EvIciEkk
6 VSS Power EIR(GND)
7 DATO In/Out i.MX6ULL @ NAND_DATAOQO E > c#kt
8 DATI1 In/Out i.MXBULL @ NAND DATAO1 B IciEf:

15.2. CON2, CON7(LAN 1 >45—7 x—X)

CON2. CONT7 (& TOBASE-T/T100BASE-TX IS U LAN A 57 —T7 1 —X T, A7TYU 5L
+td Ethernet 7y —J )V 2RI D ENTEET, AUTO-MDIX #pE=EH L THED. AMNL—KT—
TILEREE7ORT—7 )2 B8R#H LU TXRERFEVDEZIEI,

f§ & #% & Ethenet PHY(LAN8720AI-CP/Microchip Technology) Z & B L T i.MX6ULL @
Ethernet > FO—Z(ENET)ICEHRINTWVWET,

& 15.3 CON2 {53!

EYES v [/O A
1 TX+ In/Out BET—F(+). CON7T D 1 Ey &3ti@
2 TX- In/Out EET—F (). CON7 D 4 £ L3iE
3 RX+ In/Out FET—4(+). CON7 D 3 F> &3H5E
4 - - CON2 0 5 P & #E#E#IC 75Q i, CON7 D5 B> &4\
5 - - CON2 D 4 P & #E#IC 75Q i, CON7 @ 5 Py &it@
6 RX- In/Out FEFT—4 (). CON7 D6 E> 3@
7 - - CON2 0 8 P & #EE#(Ic 75Q ik, CON7 @ 7 EY &4thi@
8 - - CON2 0 7 B> L #E#5#IC 75Q i, CON7 O 7 B> 4@
% 15.4 CON7 {5S&5!
EYES Eyvs I/O G
1 TX+ In/Out EET—5(+)
2 LINK_ACTIVITY_ Out LINK/ACTIVITY &R
LED (High: U > 7 hBEIE T WA, Low: UV IBBEIIENTWAEL, Pulse

DY IMBIENTED., T—FZ&ERELTND)
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AV —T7 T — Atk

ErE=s Ervs I/0 e
3 RX+ In/Out ZET—Y(+)
4 TX- In/Out FEET—Y(-)
5 - -
6 RX- In/Out ZET—H ()
7 - - 75Q #&im. CON2 D 7, 8 BV & B
8 SPEED_LED Out SPEED 7R
(High: TOMbps %7z ld Ethernet 77— 7 LK $E#E. Low: 100Mbps)
9 VCC_3.3V Power EIR(VCC_3.3V)
10 GND Power IR (GND)

CON2 & CON7 &, HBEDESNEReNTE D, AFICERT S L&
ITEFRFh, EESN—ADIXRIITDH. HERLLEIL,

15.3. LED1. LEDZ(LAN LED)

LED1, LED2 i& LAN 1 ¥4 —7 1 —XDAF—4% X LED TF, CON2 D EMIcRRSNET, 52
#RI% Ethenet PHY (LAN8720AI-CP/Microchip Technology)® LED EVICEfHiS N TWE T,

Z< 15.5 LAN LED D&k

LED &) Rig e
LED1 LAN X E— R LED(#) ST %O%I;/Ibps TEfichTWa, U< Ethernet 7—7I)LE
J=vd] 100Mbps THEfHINTW3
LED2 LANU>Y O 70 74E SHAT U > DREIL S L TULR
T (&) =t DY OIS NTWS
AU DY ODREIIZINTRD, T—9%Z&EZELTVWS

15.4. CON3, CON4(>UF7IA>HF—T z—R)

CON3. CON4 (FFERIHA(

BER S U TIA V5 —7 =TT, {ESRIE RS232C LALEHIC

Z#EA L TIi.MX6ULL ® UART O> hA—Z (UARTI)IcEfRENTWVWET,

- BB AHAL AL RS232C LAV

- RART—FEmkL — b~ 230.4kbps

- 70—l CTS, RTS, DTR. DSR. DCD. RI
7 15.6 CON3 {53!

EVES ez /0 i ]

1 DCD In F+ U F7&RHE, i.MX6ULL @ SNVS_TAMPER2 E>(ciEk:. CON4 D 1 E
v EE

2 RXD In ZET—4. i.MX6ULL ® UART3_RX_DATA Evic##H. CONA D3 E
v EE

3 TXD Out EET—4. i.MX6ULL @ UART3 TX DATA EviciEf. CONA D5
v EHE

4 DTR Out F=FimARL T« i.MX6ULL @ GPIO1_I000 EvictE#E. CONAD 7 E
v EHE

5 GND Power EIR(GND)
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AVE—7 T — Atk

(V2= Eyv4 /0 BiEA

6 DSR In F—=Ftv kLT, i.MX6ULL ® SNVS TAMPERO £ |ciEf. CON4
D2y EHE

7 RTS Out EEEKR, .MX6ULL @ UART3_CTS B EvIic#ERH. CONA D 4 v &3t
G|

8 CTS In PEEAEE. .MX6ULL ® UART3_RTS_ B EviciE#t. CON4 D6 v &t
&1

9 RI In WPRR. .IMX6ULL @ SNVS TAMPER1 EviciEf. CONA D 8 EV &
His

% 15.7 CON4 {555

EVES ez /0 STl

1 DCD In *+ ) 7#&RHE. iMX6ULL ® SNVS TAMPER2 Evic#Efi. CON3 D 1 &
v EHE

2 DSR In F—=Ftv LT v, iMX6ULL ® SNVS_TAMPERO £ ic###E. CON3
Do EyEtE

3 RXD In ZETFT—4. .MX6ULL ® UART3 RX DATA EYVICE#H. CON3D 2 £
v EE

4 RTS Out EEEKR, .MX6ULL @ UART3_CTS B EVIc#EH. CON3 D7 V&t
G|

5 TXD Out FEET—4. i.MX6ULL @ UART3 TX DATA EviciEfi. CON3 D3 &
v EHE

6 CTS In PETEE. .MX6ULL ® UART3_RTS_ B EviciEft. CON3 D 8y &
]

7 DTR Out F=HimARL T« i.MX6ULL ® GPIO1_I000 EvicE#E. CON3 D 4 ¢
v EFE

8 RI In WERR. .IMX6ULL @ SNVS TAMPER1 EviciERE. CON3 D9 KBV E
HiE

9 GND Power EIR(GND)

10 VCC_3.3V Power EREH(VCC_3.3V)

CON3 & CON4 (&, HBOESHEHRSNTED ., BRICERT S &
I TEXRBA, EEHSN—ADIARTITDH, ERALLKE W,

15.5. CON5(USB /KRR R > 5 —T £ —X)

CON5 [FUSBRARAVHF =T —XTT, 2ERODARTVIZRELTED. TROESIRIF
i.MX6ULL @ USB O hO—3(USB OTG)#ERENh TWE T, ERDESRIIVILFTIL I ZREH
LT, iMX6ULL ® USB ¥ hA—Z(USB OTG2)IcHEfe N TWVWE T,

RIVFFLIDELI MEVIECONI D 24 EVTHITEIT 5 Z EHAEET. A—T>H L < IE High
LN ZEANT S ETCONS DEE, Low LANILZE AT S ETCON9 I USB OTG2 D¥Eifitst
NEBESNFXT,

i.MX6ULL

USB_OTG2

VCC_3.3V

10kQ

EXT_USB_EN

EXT.IF
CON9

USB Host
CONS5 Upper

15.2 USB OTG2 D#z#etDEE
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EFRICHHEENSETRUSB_OTG1_VBUS) & i.MX6ULL @ UART1_RTS B E~(GPIO1_I019). T
BRICHHE SN 2 EIR(USB_OTG2_VBUS)IF i.MX6ULL d CSI_MCLK E> (GPIO4_1017) THIEA P 8E
T, High LNJLEATERMEGS . Low LNIVHEATERSYIMIENE I,

VCC_5V

i.MX6ULL i Power Switch USB Host
IN CON5

UART1_RTS_B » EN1 OouT1 »{USB1_VBUS

CSI_MCLK EN2 ouT2 » USB2_VBUS

153 USBRR b >4 —7 £ — RO ERHIH
- TYEXRE—R
- High Speed(480Mbps)
- Full Speed(12Mbps)

- Low Speed(1.5Mbps)

%< 15.8 CON5 55 EcH

EVES Evs I/0 iee

1 USB1_VBUS Power EIR(USB_OTG1_VBUS). i.MXB6ULL ® USB_OTG1_VBUS &> (C#x
2 USB1_DN In/Out USB1 O~ +XAIES. iMX6ULL ® USB_OTG1_DN £’ |C# it

3 USB1_DP In/Out USB1 075 RAIES. iMX6ULL ® USB _OTG1_DP &' |t

4 GND Power BIR(GND)

5 USB2_VBUS Power EIR(USB2_0TG2_VBUS). i.MX6ULL @ USB_OTG2_VBUS £ (T
6 USB2_DN In/Out USB2 O~ F RAIIES. i.MX6ULL O USB_OTG2_DN &> [C##t

7 USB2_DP In/Out USB2 075 ZAIES. iMX6ULL O USB_OTG2 _DP ' I # it

8 GND Power BIR(GND)

15.6. CON8, CON9. CONT4(rRA > T —T = —R)

CONS8. CON9. CON14 [3HaE R DA VT —T 1 —ATY, EHDEBE(NILFILI7A)EL >
o iIMXBULL ODEEBSRE. /NT—TXRXI AV K IC D ON/OFF 5. i.MX6ULL @ PWRON {E5&h %
INTWXEY,

IR TEBRHEBEDOEMICOEELTE. Py bh~xy—0F70/ 21— —X
B+ ) [https://users.atmark-techno.com/]h 5% 7Y O—RKRTE3
FArmadillo-640 YILF 7L U RAFKy HSBLLEE LN,

& 15.9 CON8 553!

EVES ¥z /0 i ]
1 GND Power EIR(GND)
2 GND Power EIR(GND)
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#< 15.10 CON9 §=Hc7

A

TWXT, REER

i.MXBULL @ CTS. RTS 5 x—f&i74 UART DES & AN T >
ISFELTLIESE WL,

EVES ¥4 /0 i ]

1 GPIO1_1022 In/Out IRERAE A, iMX6ULL @ UART2_CTS_B E v Ic##H(CTS/RTS 5%
FEYT 3BOEER)

2 GPIOT1_1023 In/Out IERAE A, iMX6ULL @ UART2 _RTS B EVICiER(CTS/RTS E5G%
AT BOEER)

3 GPIOT_IO17 In/Out ILERAE . .MX6ULL @ UART1_RX _DATA E v ICE#Ht

4 GPIO1_1031 In/Out IERAE D, .MX6ULL @ UARTS5_RX_DATA E > icHE#t

5 GPIOT1_1016 In/Out ILERAE . .MX6ULL @ UART1_TX DATA E Y ICE#

6 GPIO1_1030 In/Out IRERAH . iMX6ULL @ UART5_TX_DATA E > Tkt

7 VCC_3.3V Power EIR(VCC_3.3V)

8 VCC_3.3V Power EIR(VCC_3.3V)

9 GND Power IR (GND)

10 GND Power EIR(GND)

11 ONOFF In i.MXBULL @ ON/OFF 25, #—7> KL« Y AH. i.MX6ULL & ONOFF
By icEER. i.MX6ULL AEB<T 100kQ ZIL7 v Z(VDD_SNVS _3V)&ah T
W&,

12 PWRON In INT—IYRIAVKNICDPWRONES, A—7YRLAYAHD, KXT—YX
XIXYKICDPWRON EYE iMX6ULL @ PMIC ON_REQ EviciE
#e. i.MXBULL EB<T 100kQ ZIL7w Z(VDD_SNVS_3V) e TW&Ed,

13 GPIO3_1023 In/Out IRERAH . iMX6ULL @ LCD_DATAT18 E v (k. EiRLET10kQ 7
TV ENTWET,

14 GPIO3_1024 In/Out IERAE A .MX6ULL @ LCD_DATA19 Ev (i, EikRET10kQ 7
TV ENTWET,

15 GPIO3_1025 In/Out ILERAE . .MX6ULL @ LCD_DATA20 B> (i, EikRET10kQ 7
T ENTWET,

16 GPIO3_1026 In/Out R A . iMX6ULL @ LCD_DATA21 Evic#Ek. EflR ET10kQ 7
WO ENTWET,

17 GPIO3_1027 In/Out IERAH D, iMXBULL @ LCD_DATA22 B> (c#Efkt. ERET10kQ 7
W TYEINTWET,

18 GPIO3_1028 In/Out IERAE A .MX6ULL @ LCD_DATA23 v c#Ek. EiRET10kQ 7
W TENTWET,

19 GND Power EIR(GND)

20 VCC_3.3V Power EIR(VCC_3.3V)

21 USB2_DN In/Out USB ¥ +#RAIIES. iMX6ULL @ USB_OTG2_DN E > |k

22 usB2_DP In/Out USB 72 ZfIES. i.MX6ULL @ USB_OTG2 DP v (C#E#k

23 USB2_VBUS Power B|IR(USB_OTG2_VBUS). i.MX6ULL @ USB_OTG2_VBUS E > (c#i#x

24 USB2_EN In USB OTG2 oyIh & ZES. (Low: USB OTG2 %= CON9 TfERT 5.
High: USB OTG2 %= CON5 TR %), ER LT 10kQ L7y 7
(VCC_33V)anTWx1d,

25 GPIO4_1006 In/Out IRERAH . iMX6ULL @ NAND_DATAO4 & > Tkt

26 GPIO4_1007 In/Out IERAH . iMXBULL @ NAND_DATAOS E > (C##t

27 GPIO4_1008 In/Out ILERAE A, .MX6ULL @ NAND _DATAOQO6 £ > ICiEst

28 GPIO4_1009 In/Out R A A, .MX6ULL @ NAND_DATAOQ7 E > Ic#Est

.:::'l:.
CTS/RTS 5= AT 3BEDEER

# 15.11 CON14 {E5E%1

Ev&

/O

FiEA

VCC_3.3V

Power

EIR(VCC_3.3V)
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EVES Ev& l/O L]

2 GND Power BIR(GND)

3 GPIO1_1020 In/Out HRERAH . iIMXBULL @ UART2_TX_DATA B> [CHi
4 GPIO1_1021 In/Out HERA LS. iMX6ULL @ UART2 _RX DATA B> IC#iR

15.7. CONT1O(JTAG A > % —7 = —X)

CONTO0 [F JTAG T\ Az 5 EDTED JTAGA Y —T 2 —ATY, EFHRIF I.MX6ULL
DY AT L IJTAG O hA—F(SIO)IcERENTVET,

EXT RESET BEVISIYRTFTLYUEY RETSZEMNFRETT, YXTLYUEY M ETSEIE.
154 Vv hy—o VR OEED, 20ms LLED Low BAEZRTEL T E W,

20ms

EXT_RESET_B

K154 VEey b= X

CONTO eI N TWBESIRIEZ. JTAG LINDEEETEFERTIEETT,

FHMICOEFRLTUR. TFPYRIY—U TV / A=A, [https://

users.atmark-techno.com/]1h 5% 7 v O— R &% FArmadillo-640
= NIWFTLIAFK) Z2ERTIEEN,

ATLIJTAG O hO—ZDOFEMICDODEEXRL TIE. NXP
Semiconductors DR—LAR—I W55 7 v O— RKaJgER FiMX 6ULL
Applications Processor Reference Manualy &= 2SR 230V, £—
= REREICHER .MXBULL ® JTAG_MOD E i SWT [CEfEh TWE

EIR
#& 15.12 CON10 E5 %

EV&S Evé I/0 s

1 VCC_3.3V Power ER(VCC_3.3V)

2 JTAG_TRST B In FZRUtwy k. iMX6ULL ® JTAG TRST B FyiciEs. i.MX6ULL B
BT 47kQ FILT7 Yy F(VCC_3.3V)SNTWET,

3 JTAG_TDI In FARTF—F AN, i.MX6ULL @ JTAG_TDI Ky ickEfks. .MX6ULL RERT
47kQ ZILF7 v F(VCC_3.3V)EhTWET,

4 JTAG_TMS In FZKNE—RZEIR, iMX6ULL ® JTAG_TMS F v iciEl. i.MX6ULL 3R
T47kQ 77y F(VCC_33V)ENTWET,

5 JTAG_TCK In FZho0OvZ, iMX6ULL @ JTAG_TCK EicHEss. iMX6ULL WEBT
47kQ ZILF7 v F(VCC_3.3V)shTWET,

6 JTAG_TDO Out FZMF—FHH, iMX6ULL ® JTAG TDO E v icEi

7 EXT RESET B In YZFAYUtY R, iMX6ULL ® POR B EviciEs. A—7Y RLA YA
Va|

8 GND Power EJF(GND)
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15.8. CON11(LCD #hsR1 > 5 —7 —R)

CON11 FZTFYHILRGB AN ZFH ORFB/RIVEYV 21— )= E RTZENTES, LCD ILE
AT —T1—ATY, E5HRIFTIMXGULL D LCD Oy hO—ZFICEHKRSNTVWET,

CON11 [CEHRINTWBESRIE. LCD LN DHEETHFERRETY,
FEMlco>EXELTE Py NY—U T/ A=A~ [https://
users.atmark-techno.com/]m" 5% 7> O— KR T¢Z % FArmadillo-640
NIWFTFLIAFKY & SRIEE N,

# 15.13 CON11 E5E31

EVES Eva /0 S

1 VCC_5V Power EREH(VCC_5V)

2 VCC_5V Power EIRH I (VCC_5V)

3 VCC_5V Power EIREA(VCC_5V)

4 VCC_3.3V Power BREA(VCC_3.3V)

5 VCC_3.3V Power EREA(VCC_3.3V)

6 GND Power EIR(GND)

7 GND Power EIR(GND)

8 LCD_CLK In/Out IRERAH . iMX6ULL @ LCD_CLK B> ic#EH

9 LCD_HSYNC In/Out IRERAH . iMXBULL @ LCD_HSYNC E > i#k

10 LCD_VSYNC In/Out IERAH . iMX6ULL @ LCD_VSYNC £ > (C#ft

11 LCD_ENABLE In/Out IERA S, .MXBULL @ LCD_ENABLE B> [Tk

12 PWM5_OUT In/Out IERAH . iMX6ULL @ NAND_DQS B> (cE#

13 LCD_DATAO0O In/Out IRERAH . iMX6ULL @ LCD_DATAOQOO £ v (k. EiRLET10kQ 7
LTI EINTWET,

14 LCD_DATAOI1 In/Out IRERAH . iMX6ULL @ LCD_DATAO1 E v (c#E#kE. BEiRLET10kQ 7
L7y Z(VCC_3.3V)enTWEd,

15 LCD_DATAO02 In/Out IRERAH D, iMX6ULL @ LCD_DATAOQO2 E > (c#Ekt. EfRET10kQ 7
T T ENTWET,

16 LCD_DATAO3 In/Out IERAH . iMXBULL @ LCD_DATAO3 B> (k. ERLET10kQ 7
IV EINTWET,

17 LCD_DATA04 In/Out IERAH . iMX6ULL @ LCD_DATAO4 £ > (c#EEfE. ERLET10kQ 7
T TYEINTWET,

18 LCD_DATAO5 In/Out ILERAE S, i.MX6ULL @ LCD_DATAOS &> (cHE:. JP1 BNA—T VK,
10kQ 77w 7(VCC_3.3V). ¥a—hkEK., 10kQ 7ILF¥ovEhnFxzd,

19 GND Power EIR(GND)

20 LCD_DATAO6 In/Out ILERAE S, IMXBULL @ LCD_DATAO06 BV (cHki. EikR LT 10kQ 7
L7y 7(VCC_3.3V)EhTWET,

21 LCD_DATAOQ7 In/Out IRERAH . iMXBULL @ LCD_DATAOQ7 B> (c#E#E. BERLET10kQ 7
IV EINTWET,

22 LCD_DATAO08 In/Out IERAH D, iMX6ULL @ LCD_DATAO8 £ (c#Eft. ERLET10kQ 7
W TYEINTWET,

23 LCD_DATAOQ9 In/Out IERAE S, .MXGULL @ LCD_DATAQ9 B> (c# k. EikRET10kQ 7
IV ENTWET,

24 LCD_DATAI10 In/Out IERAH . iMX6ULL @ LCD_DATATO E > (c#E#kE. BERET10kQ 7
WTTYEINTWETD,

25 LCD_DATAT1 In/Out IRERAH . iMX6ULL @ LCD_DATA11 EvIciEs. JP1 AAA—T VB,
10kQ 7T oy, ¥a—kK. 10kQ ZIL7 vy F(VCC_33V)en %,

26 GND Power IR (GND)

27 LCD_DATA12 In/Out IRERAH . iMX6ULL @ LCD_DATAT2 E v (c#Ek. ERET10kQ 7

W TYEINTWET,
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ErE=s Ervs I/0 e

28 LCD_DATA13 In/Out IRERAH . iMX6ULL @ LCD_DATAT13 E v (iR, ERET10kQ 7
W I ENTWET,

29 LCD_DATA14 In/Out IERAE D, .MX6ULL @ LCD_DATA14 B> (i, EifRET10kQ 7
IV EINTWET,

30 LCD_DATAI15 In/Out IERAH . iMX6ULL @ LCD_DATAT5 E v (iR, ERLET10kQ 7
T TYEINTWET,

31 LCD_DATAI16 In/Out ILERAE S, IMXGULL @ LCD_DATA16 B (c#Ek. EiRLET10kQ 7
WOV ENTWET,

32 LCD_DATA17 In/Out IERAH . iMXBULL @ LCD_DATAT17 E v (c#E#kE. BERLET10kQ 7
LTI EINTWET,

33 GND Power EIR(GND)

34 XPUL In/Out IERAE A, .MX6ULL @ GPIO1_1004 E v ic#ER:. 0.0TuF o>y F ot
NERINTVWET,

35 XNUR In/Out IERAE A, iMX6ULL @ GPIO1_1003 EvickEfkt. 0.01TuF o>y 7>
MEFRINTVWET,

36 YPLL In/Out IERAE A, MXBULL @ GPIO1_1002 Ev (c##kE. 0.01uF v 7>
MNEHRINTWET,

37 YNLR In/Out IERAE A, iMX6ULL @ GPIO1_I001 EvickE#fE. 0.01TuF o> 7>
MERINTVWETD,

38 GND Power EIR(GND)

39 GPIO4_1018 In/Out IRERAH . iMXBULL @ CSI_PIXCLK E > (5t

40 GPIO4_1021 In/Out IERAH . iMX6ULL @ CSI_DATAQO B Ik

41 GPIO4_1024 In/Out IERAH . iMXBULL o CSI_DATAQ3 B> Ik

42 GPIO4_1022 In/Out IERAH . iMX6ULL @ CSI_DATAO1 B> IcE

43 GPIO4_1023 In/Out ILERAE . .MXBULL @ CSI_DATAOQ2 &> ([THEi:

44 GPIO4_1028 In/Out IERAH . iMXBULL @ CSI_DATAQ7 B> I

45 GPIO4_1027 In/Out IERAH . iMX6ULL @ CSI_DATAQ6 B Ik

46 GPIO4_1026 In/Out IERAH . iMXBULL o CSI_DATAQS B> Ik

47 GPIO4_1025 In/Out IERAH . iMXBULL @ CSI_DATAQ04 B> |k

48 GPI04_1020 In/Out IERAE . .MXBULL @ CSI_HSYNC £ > (c#i5E

49 GPIO4_1019 In/Out IERAH . iMXBULL @ CSI_VSYNC &> (c#E

50 GND Power EIR(GND)

15.9. CON12, CONIT3(BRA %Y —7 = —XR)

CON12. CONI13 FEBRMHHER1 5 —T7 1 —RX T,

CON12 & CON13 OEIR(VCC BV)HHEZ 1 v idEfREe N TWLWERIT DT,
ARFICEREMHBT I FTEE A, EEON—ANSDHAEREH
HBLTLIEE W,

CON12 Icid DC Yr v o hSEEENTH D, "M 155 AC 75 75 DY —2 ) LAUEEY—
S 0BH2ACTYTINERTEET. AC 7575 DY v v 7 FIRId JEITA RC-5320A 34 (BER

7 2)TY,

HliEz1T>5

Y (BT - F) 2RELLLWES

SACRS)

155 AC 75 75 DBt~ — 2

CON13 » 5 IFEIR(VCC 5V)fitiaoftt. /Ny 77 v FEIR(RTC_BAT)#i#5. i.MX6ULL ® ON/OFF
NTEXT, Ny o7y TEREGIE. REBERZVMLTH. i.IMX6ULL O—&87—

lcERCIEE W,
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# 15.14 CON13 =5k

EYES Ev4# I/O iz
1 RTC_BAT Power BIR(RTC_BAT), /XT—YXI A~ IC @ LICELL EICHE#t
2 VCC 5V Power EIR(VCC_5V)
3 GND Power IR (GND)
4 ONOFF In i.MXBULL ® ON/OFF A{E5. i.MX6ULL @ ONOFF E v ic#k, A—7
YRLAYAA
Power Input | VCC_5V VDD?HIGH?II\&?BV) i.MX6ULL
CON12 . Low Power Domain
PMIC VDD_SNVS_IN SRTC
Po(\:/vg’r\ll?gut RTC_BAT VSNVS L (Secure Real Time Clock)
Ll

15.6 \v o 7 v 7EIR#G

BEBEATE—RICEPHCBATZEDICIE. Ny o7y TER
(RTC BAT) &G U f=BEkIc—E. BE(VCC 5V)% 100 I URLL
BT ZRENBDET,

15.10. LED3. LED4, LED5(—1'— LED)

LED3. LED4, LED5 l&. 12— —@AITERICHMBTE% LED T3,

# 15.15 LED3. LED4. LED5

BRES BTR(E) A

LED3 1—%— LED(5R) i.MXBULL @ GPIOT_I005 E' > Ik, (Low: JHT. High: &4T)
LED4 31— — LED(#%) i.MX6BULL @ GPIO1_I008 &> IcHfe. (Low: SHT. High: s4T)
LED5 1—%— LED(%) i.MXBULL @ UART1_CTS B E>Ic##t. (Low: SHXT. High: =*T)

15.11. SWl1(Z—H'— XA v F)

SW1 &, 1— Y —@ITHRICAATEZMULRY VA1 v FTF,

# 15.16 SW1 {55

HRES 2k

A

SW1 A-Y-RAvF

i.MXBULL @ JTAG_MOD E' > (c#fE. (Low: HE N TULRWARE, High: &

NnIcREE)

15.12. JP1, JP2(&E&T/\1 X&

EI v /N

JP1, JP2 [FEENT/\A AREY ¥ V/NTT, JP1. JP2 DIRRET, EENT/NAAZRET DI ENT

ISR
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F 1517 Iv VI\OFRE LB T/NA R

JP1 JP2 HBE T/ R

- I—Tv i.MXBULL @ eFUSE $HERIZEDIWZT/N1 X
F—=T ¥a—bk eMMC

Y3—»h ¥a—bhk microSD

lAleFUSE & DFMlIc D= % L TIE. NXP Semiconductors OiR—AR—I M55 0> O— RA#ER .MX 6ULL Applications

Processor Reference Manualy = ZSEBLZE 0,

AR, IMXBULL R8T/ XICET % eFUSE I3RBETT . KB
EDFRFRIP2 Z#A—TVIRETHERT 5 &. Armadillo-640 N IEE ICE
EURWRIBEMENH D £9, eFUSE OXREXITOET. JP2 I 3—K
RETHERLLLEI W,

eFUSE F—EEZZ AT ETICRI ZENTEEH A, eFUSE DERTEIC
& > Tl Armadillo-640 N EFBICEMEUL R R B HEENH D XTI DT,
EZAAZITOSRBRICIEHODZEFEZIL D I OBEVNWLXT, eFUSE
DEREICL > TEEIR I > G EIIFRIERNRAEBD FT,

JP2 ZA—TVIRETHEAT %55, JP1 ORERIEHRSNKIT, JP1 &
Ya—bREICTBE, TILT7 Y TERICK DEEERNEMT 726,
JPT EA-TVIRETHEAIT S L Z2RBHHLET,

Z< 15.18 JP1 {E5ECF

EVES Eva

[/O B

1 JP1

In EET/NA ARERES. OY v IC #RZHELTiMX6ULL ®
lE7IF7 v 7. LCD_DATATl EVZTILT I rEShEzT, High:
To ). HIRETATKQ T TV ENTWET,

2 JP1_PU Out VCC 3.3V T1kQ 77 v

& 15.19 JP2 {5 Ec5

EVES Ev& l/O i

1 JP2_PU Out VDD_SNVS 3V T 1kQ L7 v 7

2 JP2 In EET/\1 ARERES. i.MX6ULL ® BOOT_MODE1 &> (CH#Ei#t.
i.MXBULL WEBT 100kQ ZILF IV ENTWET,
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LCD_DATAOQ5 >, LCD_DATA11 EvicHss(Low: LCD_DATAOS £

LCD_DATAQ5 EVIEZILF o>, LCD_DATATT EVIETILT vy TEShF
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17. A7 35

AETIE. Armadillo-640 DA 7L 3 VRIEDWTHBELES,

#& 17.1 Armadillo-640 BEDA 7> 3> &

&7

BE

#HE

USB Y UFIEWMT Y 75

Armadillo-640 X—> v 7 E
TILEFE LY ME

Armadillo-600 ¥ J—X A 7Y 3 v — R (EH)

OP-CASEG00-PLA-00

Armadillo-640 X— v 7 E
FILBEFEE Y MNMCHE

Armadillo-600 YU —X A7y a3 v ir—X(&EH)

OP-CASE600-MET-00

17.1.USB 2 U ZINEQT T 75

17.1.1. £

FT232RL Z##&H L c USB-Y U ZIVEHTF 5 T5TF, YU TZILDESLANILIF 3.3V CMOS TY,

USB-Serial Adapter

L

1 BOOTLOADER_EN_B

2 RXD
3 TXD
4 3.3V
5 GND

Q 7>

® GNDyz—+

USB Serial Adapter

Q@

Slide Switch

‘:LG

17.1 USB Y U PIVEWT 575 DECHR

Armadillo-640 @ CON9 @ M1, 3. 5. 7. 9; &Ffcld 2, 4. 6, 8, 10; EvIcERL TEAYT

% EHDARETT,

BEVICHIET S UART IV hA—Z R UTOEEDTY,

R172 REVICHHT S UART O hO—5

CON9 EV&ES UART %
1. 305, 7.9 UARTI
2, 4,6, 8.10 UART5
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dl .~ GPIO1_1022 GPIO1_1023
BN UART1_RX_DATA UART5_RX_DATA
B UART1_TX_DATA | 5] 6 | UARTS_TX_DATA
VCC_3.3V VCC_3.3V

GND Bl GND

Armadillo-640

17.2 Armadillo-640 @2 U 7 JLIESHR

MERDERIE, USB YU ZIIVERTZY 7590 5 EY x5 (EFWT—7)UE)%Z Armadillo-640 CON9
TEYHULLIE2EVICEDETERLTLLIEZIW, UARTT AITEARALRIBE. USB VU 7I)LEih
T TIDAA Y FT, BRERARDOEEBE—REREIT DI ENAETT, AT741 KA1 v FDIREE
ICHISUIcEBTE—RIFUATOEREDTI,

D
7

K173 USBYUTPINEBMP T TIDAZA RAAL Y FIc L DEEE— RDRE

A5A KRRy F EBE— R
A—T> A—RT—FE—FR
GND ¥3—h RFE—R

USB ¥ U7 )LZ#a7 57513, Armadillo-640 OEIRZ I LU 7 IREET
A ERL TSV, MEORREZRSHEENHD T,

USB YU ZIERBTZ T T751E, 3F - RREOHEMRTY, ARPHAEkRZ
zc; TERLEBEIZHEENHDXI DT, STHESLES L,

17.2. Armadillo-600 YU —X A7y 3 v —X (BIEH)

17.2.7. £

Armadillo-640 D 75 X F v V8N —XTF, Armadillo-640 ODERZ I - REET. DC
Sy, YUFIAYE—T 1—Z(D-Sub9 ), USBA > & —7x—R, LANA>YF—T1—2X
K7V ERAARRE B> TVWET,

O A UDEIEER/S—VIC LD, CONQULIRAT V¥ —7 = —R)EDHEREE NERICED B9 7=p DO
MHEABELTWEY,
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Armadillo-600 Y —X A7 3> —(BER) X Armadillo-640
R=IyIETFTILVAEEY NCHBLTWET, BT —XADHRELRE
BREDIEHICA T avRmELTHITEDHLTWET,

% 17.4 Armadillo-600 >V —X A7 3 > — X (REH)ICDWT

[iLEEA Armadillo-600 ¥ U —X A7 3 v —X (BIEH)
B OP-CASE600-PLA-00
AE BWET—X. XY, JLRE

= 17.5 §go — At BTk
B VAL5
JL—R IR (IEE—R)
IN=L NAaT Y miE
uLo4 V-0.5V
BEAYVTY U A BREERLE) 50°C

EEHERAEEL D LEVEE CIREELREALLEE. BIETr—ANE
A BT 2EREMEN B D X T,
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Armadillo-640 &&~

17.2.2. 8HILT

A (BRESY) DHEHILT

ayvr—

ATy

D,

>

17.3 Armadillo-600

x 3

20mm)

Q@ YvEYInULM26. L

1

12mm) x

@ YyErIsnRUM3. L=

(3]

B4l x 1

BNNHODEIDT, +7

&Ly,

— =
CcOER

/

XV EOLHMHBE D E. T—ADIET B
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: HiDRIBRY REHESNTED XTI DT, EBICHDASBNTT U,
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*7avi

17.2.3. FIRE

83,0

98,0

.
=

[ ]

24,3

O
U

ooonooonn

@)
@)

0o0n00ooog, L)

©

X 17.4 &7 —AFNRK

[Unit:mm]
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17.3. Armadillo-600 YU —X A 7Y g5 —X (&EH)

17.3.1. £

Armadillo-640 BD 7 )L S &/N\BI — X9, Armadillo-640 OERZINSIREET, DC Y v v o,
DTN AVI—T 1 —XD-Sub9 V), USBA V¥ —T 11—, LANA VY —T 1 —RIcT7I7EX
TREE B> TWET, T—RABEEXRYZFBLT. ACFPY 7YEER/IN—VELVOT7—AGxERIT S
ZENTEETY,

ERT—ARATYaVRELTHITED UTWET,

% 17.6 Armadillo-600 > —X A7 a3y r—X(EEBH)ICDWT

[l Armadillo-600 ¥ U —X A7y 3 v ir—X(&EH)
R OP-CASE600-MET-00
AR FINZT—R, XY, TLR. ACFF 774 —JILEER/I—Y

17.3.2. HILT

17.5 Armadillo-600 Y —X A 7> gy —A (&R DHEHMHIILT
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Q HNIRY RTVVTTy v EMI. L=bmm) x 4

@ MxI(M26. L=4mm) x 3

© ~SANRIM3, L=bmm) x 1

17.3.3. FPRK

2-Cl
@ 2-928(M26 COUNTERSINKING? @
— —
[ & @)
N
mL )T n
— —
— —
;J
785
825
52
195 =
———— 1
o
— >
A 2-935 3
£ 3
i o
fa >
§ o g
?28(M2.6 COUNTERSINKING> §
8
[Ip}
—
0.8
785
thickness: 1mm
6 material: Aluminium
= ?2.8(M2.6 COUNTERSINKING) surface: white alumite, mat finish
n ?3.2
—
—
A
]
— .
[Unit:mm]
2-Cl

17.6 BT — X (L1R)1ER
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~
[qV)
—
>/ 2
2-M2.6TAPPING, BURRING
7 715
225
13 8
65 127 157
| 65 13 s6
3.4 I ' ; n
S 0
©) @] - 3
0
[ee]
. 4-M3 SEL SPACERCCLOSED).=S o
™ —
5 < [
e ~
~! Ip}
y —
~ Ceg
U
5 ©
e =
825
o6 161
13 g
6 725 M2.6 TAPPING, BURRING
M3 TAPPING, BURRING 1] thickness: Lmm
material: Aluminium
A A surface: white alumite, mat finish
o )
N
™ $ [Unit:mm]

17.7 BT —A(THR)TER
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18. Howto

ABETIE. Armadillo-640 OV 7 kD PEARI XA XTBHERE LD N THALET,

18.1. Device Tree & &

Device Tree &id. \N— ROz 7BEREZLER LT —YBEERTT, /\— R T7DEH% Device
Tree [CEEBMT B EICELS>T. 1 DD Linux A—RINAAX—=I %2 EHD/\N—R O 7 THRIT B EN
TE3LSIChHEhET,

Device Tree [CHIHLTWE XYY D 1 DlE, N—RO T 7DEBICHTEZYIRNTT7OEEN
BIEICKRDZETY, BIZIE, RA VY —7 x—R 1(CON9)ICERT DILREREZER L IHBE. £
lc CEE RSN LiInux h—RILDY —XA—REZZEIEIZNEFHL, POHcWTEEIDER
KICEExRTE B DTS(Device Tree Source) DEBE THIH TE X,

fcf2U. Device Tree | TF—o &R, THDH. \—R I 7OHEAERED THIE, %5
WMTBZEMNTELRVEISEELTLELEE W, Device Tree lcld. CPU 7—FF727F+. RAM OB E.
EBRBETINAADR—ATZ RLAPEDAABSHRED/\— R T 7OEBRIBEROADECRENET,

Device Tree @ & D EHMRIBRICOWVWTIX, Linux A—XILDY —ZXAI—RICEFNTVWBRF 2 X
> I (Documentation/devicetree/). devicetree.org TR I 1 TW3 Device Tree Specification,
ZSBRUTLESI W,

DeviceTree: The Devicetree Specification

https://www.devicetree.org/

Linux 1—XJILDY —XA—RICEEFNTWVWBPEHEIARETD DTS, RUBEET ST 71 ILZRIC
~UXT,
B FERRBE D DTS, XUE8 - arch/arm/boot/dts/armadillo-640. dts
EIBT7AI
. arch/arm/boot/dts/imx6ull, dtsi

. arch/arm/boot/dts/imx6ul. dtsi

182. A X—I%ZHAINA XT3
AV T74Fal—YavaEZBELTLNUX I—RIA A=V EHRINA AT DA EESHBALET,

1821. A A—IZEHNRAIIAX

1. Linux 1—XJIL7—HA4 7OER Linux 1—%XJLDY —XA—R7—hHA T%#%#{HL. Linux 11—
XIDY—RAA—RT7—hA47%=2ERLZET,

[PC ~I$ Ls
initramfs_a600-[version].cpio.gz linux-v4. 14-at[version]. tar.gz
[PC ~1$ tar xf Llinux-v4.14-at[version]. tar.gz
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[PC ~1% Ls
initramfs_a600-[version].cpio. gz linux-v4.14-at[version] Llinux-v4.14-at[version]. tar.gz

2. initramfs 7—HAA7ADYYR) v o) >V I/ER

Linux 1—XILFT« LY KUICBEL T, initramfs 7—HhHA4 TADYYRY v oYUV TERL
E3C

[PC ~1$ cd Llinux-v4.14-at[version]
[PC ~/linux-v4.14-at[version]]$ Ln -s ../initramfs_a600-[version].cpio.gz
initramfs a600.cpio.gz

3. AYvI74Fal—yayvayri«Fal—yavuaULET,

[PC ~/linux-v4.14-at[version]]$ make ARCH=arm armadillo-640 defconfig
[PC ~/linux-v4, 14-at[version]]$ make ARCH=arm menuconfig

4. A—XNAVT74Fal—YavOEEA—RIILIAVTaFal—YarveEEER "Exit'z&
IRU T Do you wish to save your new kernel configuration ? <ESC><ESC> to continue.;
TVes"& Ly A—RINAVTaFal—YavelELET,

.config - Linux/arm 4. 14-at1 Kernel Configuration

Linux/arm 4.14-at1 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ——> (or empty
submenus -—--). Highlighted letters are hotkeys. Pressing <Y>
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

General setup --->
[ ] Enable loadable module support -——
[x] Enable the block layer --->
System Type --—->
Bus support -—->
Kernel Features --->
Boot options --->
CPU Power Management -—->
Floating point emulation --—->
Userspace binary formats --—-)>
Power management options --->
[*] Networking support --->
Device Drivers --—->
Firmware Drivers -——)>
File systems --—->
Kernel hacking -—->
Security options --->
-%- Cryptographic API --—->
Library routines --——->
[ ]Virtualization --—-
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<{Select) < Exit > < Help > < Save > < Load >

Linux Kernel Configuration X Z 2 —T"/"¥—%Z#T9 2 &, A—XI
AV 74Fa2L—ayORRETOIIENTEERT, h—RINIV T+«
Fal—yavoyymILE(D—E)ZADLT'OK"ZREIRT S &, B

= —HT BV VRILEER ON—RILIAYT4F2L—Y 3V DBEREN—E
INEI,

1. EILR

[PC ~/linux-v4.14-at[version]]$ make ARCH=arm CROSS COMPILE=arm-Llinux-gnueabihf-
LOADADDR=0x82000000 ulmage
[PC ~/linux-v4.14-at[version]]$ make ARCH=arm CROSS COMPILE=arm-Llinux-gnueabihf-

2. AX=IT7AIVDEREREILRHIRT I B &L arch/arm/boot/T« L2 kU & arch/arm/
boot/dts/IATICA XA —I 7 71 JL(Linux I1—%JL&E DTB)AMER SN TWE T,

[PC ~/linux-v4.14-at[version]]$ Ls arch/arm/boot/ulmage

ulmage

[PC ~/linux-v4.14-at[version]]$ Ls arch/arm/boot/dts/armadillo-640.dtb
armadi llo_640.dtb

183. =T 7AW RATLNDEZAH EBFEMHS DRE
1REEE

Armadillo-640 DIL— K~ 7 74 IV AT LlE, EZETeMMC ICEEESNE T, Linux i EEIL TW5S
BlE. A7Y. REZ7 7M. 8T 7V =23 IcELBT7AMIINANDEZIAHIDEELEXT, UL
EEECTRTAEZETTEIICERZENULULIBEE. RAM EicEsfceFv v aheMMC ICEE
AENT I, Z77AINV AT LAOBREN 7 7 ILORBIEWVWEFICBRDIIRANRELEX T,

F7e. eMMC HEED NAND Flash Memory [CIEBEEREIC ERNH 27, EZTAHEEZEHIRT
5 EZRNTI2RENGDDZELHDET,

% Z . Armadillo-640 Ti&. overlayfs ZFIFH LU T. eMMC NDEZ AHMREZITOMEEZTIRHELU
TWET,

18.3.1. REHEEDERTTE

eMMC NDEZAHREZITDICIFE. kernel DREENA 72 3 > IT"overlay=50%"("=50%"IF & RE A,
"overlay"®#H#EFL & RAM D 50%ZEE) E WS /KNTX—F ZEBMT 51T T,

INTAXA—=5%EBIMNT % &, debian DEEEEIIC initramfs &> TIL—h 7 71 ILY X T LhY upper=RAM
T 1 X7 (tmpfs). lower=eMMC (ext4) & U7z overlayfs ()D& X 511 T. Debian h'&& L £,

overlayfs DHEEIC K > T, EBIABDIL—K T 7AMILIRATLAIRKT ZEDIF. ETRAM T X7 (/
overlay/ramdisk LYY N)ICRRIEINZD L DICERDET, 2D, EEROBERITIEFEINELA
N, BRZEMUCIBZEETH. eMMC FEERIEZEDSBRWREBD X FHKINTVWET,
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kernel OEEIA 7Y 3 Y DIBEZEITS ICIE Armadillo-640 Z{RSFE— R THEEIL. KD LDICAT YV
REETLTLEE U,

=> saveenv

=> setenv optargs overlay

overlayfs [c & 5. eMMC NDE ZIAARE(L linux-4.14-ath, u-boot-
a600-v2018.03-at3 MoSMIHL TWET,

18.3.2. REHEZEAT 5 L TOERER

>

b

>

overlayfs (3Zn% 7 7 )VBATEET 5/, FELULEICRAM T«
AV EHEBITDEENHDET, BT, FILLWI7IILPTsL I NI %
EniE. 209 RAM T4 AV DHBES NS DIFBRICEHS BVWER VWS
ED

UM U. Tlower=eMMC ICBRICTFEL TW e 7 71 ILOEEHRZ ) 9D
ZAEIE. upper=RAM T4 X7 IZNRD 7 74 )L2tkz IE—ULTEE
}@iJ ig_o

BHRWIC, BRBICRDZSBHIZBNAULET, FZIE. sqlite (& DB &EIC
1 207 74ILTTF—H1EMLET, 2T, 1GB D DB %#/E> T eMMC
ICRIFE L. overlayfs ICK 2REZEMICL TRELIZRIC, o
10X/ hDLO—R%Z BMULEEIFTTRAM 4 X271E 1GB + 10 /81 b+
HEBINXT, EEICE. Armadillo I 1GB & RAM [ZEWVWD T, B
ZHRB USRS TCRAM T4 X IDBEREULET,

overlayfs [C& 3. eMMC NDEZIAHREZITSHE. DI EBDE
BIRETDT AR ZITL., RAM T4 RIMWREUBWHMMER L T2
W BIMERICEZAD 7 7ML ZRER/INRICE DS EHiC, BEZITD
RERBT 7 AN ZESTBNWEEDRET Z1T> TS,

Armadillo-640 ® eMMC D #k A I HFRFIC SLC ICERELTE D,
MLC ARX®D eMMC & D HEERED ERNMELL B> TWET, ZDf:
. BEITDIVRATLADBEBRICK > TIE eMMC NDE Z A MR ELARE
MEE LRBRWATEEMENH D £,

eMMC NDE EAAMREEEZBNICT S E. eMMC ZLREICHERTE
B2EVNSXY Y BB DERIH. 205, EATES RAM T 1 XHRE
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B, YATLBEDEMICBRD, TAUVYREHDET, FF - ERLEK
WY X T LDHERR. eMMC ANDEZAHAMREEEDX Uy k- TX Uy
het+alcZR - FHALCS AT, REREZERT 5. LWLz
ToTLIESE W,
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19. 21—t —&§%

7YY= T77 /EHEREHAROI—Y—ICR LT, BAERITOREART—F DRMHPRYIG
BASETZREITITEY—EARE, I—YV-—BRIDZERABT—ERZRIFZIENTEXT,
Y—ERZRF2EDIE. TPy NY—0T0/ I =Y A~ LI —BREZITIHENHD
ESERS

A—H-Z{FI2ERDESBY—EREZZIFEZENTEET,
- BEARPEHEAEOETEBRNOME - fBE
- BAZEBRITOREART—YDF o >vO0—R
CBRWBIEON—I 3 YTy IS EBEREOSMSEERE
- BRUARICETAREEIF PRV NEORAMSEER(E

FHULKIE "TPYRNY—0T0/ AT A ZTELLLEE W,

PYNN—0FT0 /) A =P+

https://users.atmark-techno.com/
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8% A eFuse

Armadillo-640 THAL TW3 CPU (i.MXBULL) ICld. —EUHNEZAD I EDTERRL eFuse Kt
BEINTWEYD, eFuse ICld. CPUNT—KrT2EDEREY MAC ZRLZAGENEIMNFET,
Armadillo-640 ([FHHAAAEIREEDIAD T Y I Z 7 ZR/RICLIEHBABTI DT, eFuse 1 —H—(C
B LU. OB FEEZAREICLTWVWET, LML eFuse ZZFDHE L. —EEZRESEET I ENT
EFEFA, TRITEEL TS,

eFUSE F—EEE AT ETICEI ZENTEX R A, eFUSE DEREIC
& > TId Armadillo-640 BIEE [CEME U IR RBAIREUENH D X T D

T, BERAHZTSSRICIEHEODERZI S I SEBEVNWNIZLEXT,

eFUSE DREIC L > TEENR I > fcIF B IR KA LR D KT,

MAC 7 R L Xl& Armadillo-640 DEFTRFICEZATFN TWSD T, MIICEZTADKEEHD FE
ho TDOETIE U-Boot ZfE> T eFuse DEZHZ ZTW. 7—rhE—RZHEHITZ2AEEZHRALE
ER

eFuse ZZE 9 %1551%. #9 l.MX 6ULL Applications Processor Reference Manual [https://
www.nxp.com/docs/en/reference-manual/IMX6ULLRM.pdf]; ZSB U T EE W, BEEREL,
LIFD 4>o7T9d,

- Chapter 5: Fusemap

- Chatper 8: System Boot

- Chapter 37: On-Chip OTP Controller

- Chapter 58: Ultra Secured Digital Host Controller

BIR&. AZETIZ i.MX 6ULL Applications Processor Reference Manual = T 7 7 LY AN =27
}[/J (E_D?Zﬁia—o

Manual Rev. 1, 11/2017 IREDBERTY, EHUEIY 30U T 7L

/ BESVYEY A MLIE. i.MX 6ULL Applications Processor Reference
VAR ZaTITIE, BEBEERLVYA NIDERDEENHD £,

Al. 7—hNE—REIYPVI\—FEY
All. 7—rE—KR& JP2

i.MXBULL ICld7— ~E— R%ZRs$H 2 BOOT MODEQ & BOOT MODE1 & WS E VA EH D £9, MOOT MODEO
I GND IC3 > TWBDO T3 0 [Th D £9, BOOT MODET (& JP2 IC#EEs N TWET, JP2 Ay g3—
N ETWLW% & BOOT MODET (& 1 (C42 D Internal Boot E—RIciah£9, EhTWDE 0 &% D,
Boot From Fuses WS E—KICKED XTI,
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Internal Boot €— R Tl&. on-chip boot ROM [CEZRAENTWVWZI—RNRTL. T— MAJRER
FINARAEREREUVLET, Y7 7L VAT =27)L T8.5 Boot devices (internal boot); (. i.MX6ULL
MT—=KRTEZT/NA RAD—ENTHINTWET, Armadillo-640 Tld., ZDS5>EFHVR—K eMMC
& microSD h—RICHIHE LU TWE T, Internal Boot E— R Tld. GPIO Ic & > T eFuse D& E% £E
= (override) TEBLSICHE>TWEY, DFD eFuse DERENESHE->TWLS E. GPIO DY T
T—KRTFNARZRDDENTEET,

Boot From Fuses T— R Tl&. EficE Z (L GPIO Ic &5 override hEZ X eFuse ICEEIAE
NERETUNT—RMUEFA, TOMBEBEZEMICTDZIZET, 74— ILRICEULEESENEEH DA
KE->TEMUTWREWT —RhEL, BENEZZEEZFSIENTEET, (BBBA. 7—hMEIC
root 7A7 Y M EE-SSEND L SBIED TIE. BEHENH D FHAD:)

Al12. 7—hkFTNRA R E JPI

Internal Boot E— R Tl&. GPIO IC& > T eFuse D% E%X FEE (override) TE5&5ICkR>T5
EBNULELED, JP1 FESICTDHRERFE > TWLWET, JP1 (& LCD1_DATAGS & LCD1_DATAT1 O
HMELTWEITH, ThnSDOEVIEFN 2N BOOT CFG1[5] & BOOT CFG2[3] % override LTWE T,
r8.3.2 GPIO boot overrides; @ % 8-3. GPIO override contact assignments; ZHERL T EE L,

PP UWEIC, 2D BO0T CFG TI#ED eFUSE &, Y7 7L Y AN Z 27 ILOHTIF eFuse DF
RLRATHERELEITWET, BOOT CFG1 (& eFuse D7 RL XA TE S & 0x450 O T 8 bit D% D
0x450[7:0] Td D. BOOT_CFG2 (& _EfI 8 bit DF D 0x450[15:8] (cH=DFJ, ik 5.1 Boot
Fusemap, ®%* 5-5. SD/eSD Boot Fusemap, #7zl&x%& 5-6. MMC/eMMC Boot Fusemap, %
HERITBHZETOMNDET,

ISICPP T ULWVWEIC, eFuse ZEZADIFRICITINS2TOENEZ T, On-Chip OTP Controller
@ bank & word DENDEICHEDEFT, CNS5DEIF V7 7L YANZ 27 )LD TOn-Chip OTP
Controller; #2B UL TLZE W, B THTEZFIH Boot From Fuses TEHT % BT FUSE SEL & L)
S5 eFuse DL SIC GPIO I &% override W TELWEDHHDET,

&= A.1 GPIO override & eFuse

BS54 eFuse & eFuse 7 KL R OCOTP % Bank Word
LCD1_DATAQ5 BOOT_CFG1[5] 0x450[5] OCOTP_CFG4 0 5
LCD1 DATAT1 BOOT CFG2[3] 0x450[11] OCOTP_CFG4 0 5
N/A BT FUSE SEL 0x460[4] OCOTP_CFG5 0 6

Armadillo-640 Ti& SD A1— R F/cld eMMC D5 D T —KCBZ DT, 7—hFNA X %ZEIRT
% eFuse BOOT CFG1[7:4] (&, 010x 7ciX 011x ICIZDXT,

U77L>ANYZa7)l T85.3.1 Expansion device eFUSE configuration; (Cld. E5ICFEL <
SD/MMC N4 ADEREICDWTEHEH N TWET, 7—7JL 8-15. USDHC boot eFUSE
descriptions) IC&tuiE. eFuse @ 0x450[7:6] A% 01 DIFEIC SD/MMC FINA ANST—hFBZ &
HRODTWVWET, Z5(C 0x450[5] A¥ 0 725 SD A, 0x450[5] A¥ 1 725 MMC & IREN KT, DX
D, 4Hh5 7 bit £TORET 5 bit BZIFH MMC H SD hhaEROHTWEXT, BO0T CFGI[5] A 0 D5
BHEIY bAO—F—IF SD 7/\A1 AHEHL > TWBHFEEE T, B0O0T CFGI[5] A¥ 1 DFEIF MMC F/\01
ADE > TWBEIHRTEELE T,

i.MX6ULL (Cld. SD/MMC ®0 3> hO—5—7T% 3 uSDHC »* 2 D¥EHFIh TWEzT,
Armadillo-640 Tl&. eMMC A uSDHCT1 IZ. microSD 71— RAYuSDHC2 Ic#EssnTWEd, 7 —
NEFICEESOAY MA—F—DE5T KT I ZRHBTWVWS eFuse H 0x450[12:11] TT,
0x450[12:11]1 % 00 THIL uSDHC1 DEDOAVR—K eMMC H5. 01 THlE uSDHC2 Db
microSD h— RS T7—hUEF, EVWEZ S & Armadillo-640 TAYR—K eMMC 57—k U
fc WA IE. 0x450[5] % 1 (T, 0x450[12:11] % 00 [CUF T, Wi microSD h— RHS#EEI Uz VBRI
0x450[5] % 0 (. 0x450[12:11]1 A 01 ICLZE T,
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®A2 7—KFIRA R & eFuse

T—kFTNRALR eFuse 0x450[5] 0x450[12:11]
FYR—K eMMC 1 00
microSD A1—RK 0 01

A.2. eFuse DE=#Z

Armadillo-640 Tli&. U-Boot @YY RIc K> T eFuse OE=#Zz #HR—MLTWET, U-Boot
[CDWTiE 9. 7—hkO—%— (U-Boot) ftHk, Z=SRL TSI,

eFuse DE=EMZ (3. fuse VY REFEWET,

/ U-Boot @ fuse A¥Y Y ROY—XO—KE, U TD 2DT9Y,
. cmd/fuse.c

. drivers/misc/mxc_ocotp.c

=> help fuse
fuse - Fuse sub-system

Usage:

fuse read <bank> <word> [<cnt>] - read 1 or ’cnt’ fuse words,
starting at word’

fuse sense <bank> <word> [<cnt>] - sense 1 or 'cnt’ fuse words,
starting at word’

fuse prog [-y] <bank> <word> <hexvald> [<hexval>...] - program 1 or
several fuse words, starting at 'word” (PERMANENT)

fuse override <bank> <word> <hexval)> [<hexval>...] - override 1 or
several fuse words, starting at 'word’

=>

fuse read eFuse Of{E%Z Shadow Register 55 AHU X T, .MXBULL D eFuse (. &
N T Shadow Register Z#5. &LEIFFIC eFuse H'5 Shadow Register (TEAY
dAE—2NFEd, FUKREYT77LYANYZ27)L T37.3.1.1 Shadow Register
Reload; Z#ERL TLIEE LN,

fuse sense eFuse DfE% eFuse N"SFHmAHULET

fuse prog eFuse DEZZZMZEXT

fuse OV Y Ri%. bank . word. cnt. hexval Z3|¥ICEYD £9,

bank eFuse DNV V&S
word eFuse D7 —RF=
cnt eFuse Z &t H 9 E%
hexval EZAUE
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A.3. Boot From Fuses €— R

A3.1. BT_FUSE_SEL

Boot From Fuses ZBMIC T BICIE. eFuse ICEZIAAENELWT &% .MXBULL [CH X %00
ENHDEI, FDI=6bD eFuse H' BT FUSE SEL (0x460[4]) T9, BOOT MODE A 00 . DX D JP1 b
JP2 H5A—7>vT, HDOZDEY A1 THNIL Boot From Fuses E— RicZD %9, BOOT MODE A 00
TH ZOEY A0 THNIE Boot From Fuses E—RiCidiz 53, SD/IMMC NZa2 770 Fv Uy
TJE—RPIYYFZIYIO0—-RE—RICB>TLEVWET, SD/IMMCYZa2 777 FvUVIE—R
[cDWTlE 78.12 SD/MMC manufacture mode; =, YU 7P o> O—RE—-KRICDWTIE 89
Serial Downloader, ICEE&E TN TWET, Armadillo-640 TIXEES5DE—RHEHR—MULTWEEA,

Armadillo-640 TI(Z Internal Boot €— K & Boot From Fuses E— K UL
M R—KMUTWER A, eFuse DEEZ ULBWEEIE. 5T JP2
Y g—MURREETHERLTLEE L,

A3.2.eMMC 50D 7— NCERE

AVR—K eMMC S RRIFT—hEEBLEWEEIF. 7—hTFNNA XOEETMMC &, I hO—
Z—T UuSDHC1 %8R9 5 & THHETY ., &N T IC BT FUSE SEL %= 1 [CLE T,

AYR—K eMMC QD RAXRy 7id, UTD&EDTY, UT77L>YRAY=27)L 85.3 Expansion device
XV E£ 5-6. MMC/eMMC Boot Fusemap; ZfEFRL T LI W, TAZE, 7H° TR &xoTW
BEIE, TELBWTLEEW, FIZIE, AYR—K eMMC [ 1.8V IZRIGLTWEHA, bit9 D
SD Voltage Selection ©1 ® 1.8V TIEAELE A,

KA3 AYR—KR eMMC DARY Y

ZHi Bit eFuse B bit 31 Gk
BOOT _CFG2 [15:13] Bus Width 8 bit 010 T~
[12:11] Port Select uSDHC1 00 ~
[10] Boot 500 / 400 MHz 00 ]
Frequencies
[9] SD Voltage 33V 0 =
Selection
[8] - - 0 -
BOOT CFG1 [7:5] eMMC - 011 T~
[4] Fast Boot Regular 0 Al
[3] SD/MMC High 0 =
Speed
[2] Fast Boot Enabled 0 7]
Acknowledge
Disable
[1] SD Power Enabled 1 ]
Cycle Enable
[e] SD Loopback SD Pad 0 N
Clock Source
Sel

ExBZWXKSIc. BOOT CFG2 %= EICLTWETY, BOOT CFG1 & BOOT CFG2 (&, OCOTP CFG4 [c~ v~/
INTED Bank O Word 5 T9, DFD 010000000 01100010 D 16 bit (0x4062) %= Bank O Word 5
ICEZADIFRVWT ENDDEF, BOOT CFG3 & BOOT CFG4 (FZ Z TIFERL XTI,

BT FUSE SEL (& Bank O Word 6 @ 4 bit BIC725 DT 0x10 28 E1AHFT T,
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=> fuse read 0 5
Reading bank 0:

Word 0x00000005: 00000000
=> fuse prog 0 5 0x4060
Programming bank 0 word 0x00000005 to 0x00004060. . .
Warning: Programming fuses is an irreversible operation!
This may brick your system.
Use this command only if you are sure of what you are doing!

Really perform this fuse programming? <y/N>
y

=> fuse read 0 6

Reading bank 0:

Word 0x00000006: 00000000

=> fuse prog -y 0 6 0x10

Programming bank 0 word 0x00000006 to 0x00000010. ..
=> fuse read 0 6

Reading bank 0:

Word 0x00000006: 00000010

BRANGBLTE, DS T—FLAW)

fuse prog ICA T a3y -y ZftIF5 & T Really perform this fuse
/ programming? <y/N> ;3 EEHMNFTE A

ZNT eMMC n5 UDESEI LR W Armadillo-640 MTEHHD XU fe,

eMMC s UL EFHLBWVWD T, HPE>T eMMC ICEZAEXhTW
% U-Boot ZHLUTUES &, ZEEEHLAEWVWKSICREDEXT, FE
TLIESL,

eMMC Fast Boot #gE% #5155 Power Cycle Z Enable IC 9 2555
. BZEYRZ 1T ICEEL TSI,

BUEET. SDMSLEIFULHIMLT—RMUEBWESICTDZEDHRETT, LML eFuse kD T—h
TINA ZADEEIE. BERUEWT—RZHE<S ZENBRNTY, Armadillo-640 T microSD 5D 7 —
NMCEEYT D EIEARETI D, BID microSD A—RZEBEAZINTULES &, FDFID microSD A—
RNST—KMUTUESDOTEHWNZEEZER TEE A, BFEL THFEWVWCLEZL,
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A.3.3. eFuse ®oOv ¥

EZXAAT eFuse DEZZTEINTUZE > TIE. Boot From Fuse E— RICUTWEEHKRMNH D £
fuo IMXBULL Tld eFuse ZZETELLKITBEY NEHESNTWEY,

Y7 7L YA =2 7)L T5.3 Fusemap Descriptions Table; ZHEZRL T EE L,
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RET B

IACE A= B

£RH

BETRE

1.0.0

2018/04/13

- IRFETT

1.1.0

2018/07/30

- AB400-B0O0Z Ity

. 124 BREEICDWT) O VCClIIZDWTOEEHZEIE
M2 4AYAM=ILDEIT) IV v VI\%ZRET ZFIEZEM
- M33.1. FIE : Linux I—X A X—IELCDIB DEEE, @

- M82. A A=Y HEARAINA XT3, @ make AV KDEFTIE
- CTS/RTS 58 =FET 2BOFERERZEM

- ERECEBIE

. 5. BENEHRT ) NS reboot AV Y RIEX IS D3EE % BB (linux-

. 110.3. Debian GNU/Linux L— 7 74 ILY AT LEEILRT

Linux A—X I A X =Y B KXV DTB DEEES % SD H—RDE 2
IR\—F 1 ¥ 3> ED/boot ITIELE

Pz "0.2.1. FE : Linux h—xJLZEIL R, cEUIERICELE

v4.14-at3 TXI)

%, %ZiBi

1.2.0

2018/09/28

L M83. I—FT77A4IN VAT LANDEZ AH EERINS DIRE
- Linux h—XILDOEIL RAZE% initramfs 7—HA T &E>TcF
D= hNO—4Y—DBELTHAELTE

- N2 FROBEANBRN, 28
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