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Armadillo DER%Z AN 3Rl

@ C:¥atd d64-20201224, d64-20201 d64-20201210% - [m} X
TP REE RRV BREAYA) YD ALFH)
o= X A
EM BE FAR JE- #3 Ak ER
5] ‘ [ d64-20201224. di64-20201 d64-20201210% v
el X EHER FREE VI TS5 TP
vmdk] 3829465088 2020-12-10 1140 2020-12-11 1833

1567490048 2020-12-1011:40  2020-12-1118:33
332333056 2020-12-10 11:40 2020-12-1118:33
801505280 2020-12-10 11:40 2020-12-1118:33
39059456 2020-12-10 11:40  2020-12-1118:33
400752640 2020-12-10 1140 2020-12-1116:33

1546649600 2020-12-10 1140 2020-12-11 1833

327680 2020-11-131550 2020-12-11 1633
8684 2020-11-1311:22 2020-12-1118:33
820 2020-12-1011:34 2020-12-1118:33

0 2020-10-19 1848 2020-12-1118:33
3267 2020-12-10 1140 2020-12-11 1833
373 2020-10-20 1415 2020-12-11 18:33
56953 2020-12-1011:33 2020-12-11 1833
252379 2020-12-10 1140 2020-12-11 1633

ram
& atdes-amd6avmdk
] atdes-amded.vmsd
[Flatded-amded.vmx
] atdes-amded.vmf
[ vmware-0.log

[F] vmmarelog

0/ 15 BDF TSI MEER

4.21.5. Linux Ttarxz RO 7 71 L= BHEHIT 3
1. tarxz EfE7 71 IILDER
tar O xf A7V g VEFERALUT tar.xz [ EE7 7ML EEBRUES,

[PC ~]$ tar xf atde8-amd64-[version]. tar.xz

2. RFEDTTHR

tarxz EfE 7 71 IILOEBREMNE T I BE. ATDE 7—HA J7OERIGRZT T,

[version] T« L2 RUIC ATDE DF—4 A X —INHAShhTWET,

atde8-amd64-

[PC "1$ ls atde8-amd64-[version]/

atde8-amd64-s001.
atde8-amd64-s002.
atde8-amd64-s003.
atde8-amd64-s004.
atde8-amd64-s005.
atde8-amd64-s006.
atde8-amd64-s007.
atde8-amd64-s008.

vmdk
vmdk
vmdk
vmdk
vmdk
vmdk
vmdk
vmdk

atde8-amd64. nvram
atde8-amd64. vimdk
atde8-amd64. vmsd
atde8-amd64. vmx
atde8-amd64. vmxf

4.2.1.6.

ATDE D)

ATDE D7 —HA 7%= BRALLT« LY NUICHEET 2REY Y VEH (. vmx) 7 7 1 L% VMware t
TH<C &, ATDE #ieEid 22 &N TEET, ATDES IcOF'+( vagElkai—t—%, R 4.1. 12— —
ZEIXRT—R, IcRLET U

K41 1—YHY—-ZE/XT—R

a1—YH—% JIRAD—R 1R
atmark atmark —pga1—t—
root root dEMED — 1 —

ATDE [CEIDHETHAAEV R LG TOE Yy U #HZEPI & T ATDE %

EDRBICFERITDIENTELT, REYIVD/IN—KT T

=

U1 —F—cGoUIl Oy > %75

ZERFTEFEA

REDE
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B AHEICDWTIE. VMware ft Web <R — ¥ (http://
www.vmware.com/)h 5. ERLTWS VMware DRFa XV KNG E%
SBRL TSIV,

4.22. MO A UFIET /N1 A DERA

VMware (&, "X b OS (ATDE)IC & 2EXD S U FIRET /N A (USB 7/ XA DVD 7% &) DERZ Y
MR=RUTWET, T/NARICL>TE KRR K OS (VMware ZE8 L TW35 0S) &4 X k OS TR
ICERTZIENTEEFA, ZDOLIBTNARZT AN OS TEAT B HICiF. 7 XK OS [cFN
1 A%z T DRENDEICED XTI,

DA URRET/INA ZADERAERICDWTIE. VMware £ Web R—Y
(http://www.vmware.com/)h 5, HEAL TW3 VMware D RF 1 XV
L NrEzsBRUTLEI W,

Armadillo-640 OENMERERZITO e Icid. Tk 4.2. EERESRICER T 2O A LATEET /N1 X, [T
RITINARET XN OS [CEHKTDIDENGD FT,

R 4.2 EMEREERICERT 2O A ULHBET/INA X

TINA A TI1 X%
USBYUZIWER7 S TY Future Devices FT232R USB UART
EZER PC o2 7)LiR— bk T UZIIR=k

4.2.3. AN Y R 51 VK (GNOME linK) DECED

ATDE . CUI (Character-based User Interface) BiE%# M T2 IV VY RSA ViEREREH L
9, ATDE TETIZKBATV Y REOVY RIA VIEKRICAAL, BITLET, AV RSA1 VKK
ICIEWL DO DBEENRHDXFINMN. TZTIEGNOME FRI by TBIEICEES VA R—)LEhTWDS
GNOME kX Z&E8 UL £,

GNOME Ak %zl d 5iciE. " 4.1. GNOME IR DS OKLDICTAINYTELED T VT«
EF«H5 Tterminaly EAAL TiHR) Z#IRL TLEE W,
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AREH10:49¢

Q terminall

i} IRAR

Ermacs (Termina XTerm

I"-] Terminator

L ATDE.

Atmark Techno

E Sudoku

X 4.1 GNOME m>k D &)
2 4.2. GNOME IRD V1 Y Ry DESICT 4 RIDRHEET,

BHEH 10:50 @

atmark@atde8: ~

TP ILF) REE) FTRNV) BRES) HXRT) ~AJITH)
R |

4.2 GNOME lwmRDYV 1~ K
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424 D) 7ZI)IEEY 7 b x 7 (minicom)D{ER

DYTIVEBEY 7 M7 7 (minicom)DY 7 I)LBEREZ. R 43. VUTILBERE) OLDICK
FTUZET, Ffc. minicom ZEET DiEFROIEREZE 80 K%L,U: LTLETW, EEHA 80 XFLD
INEWIHEE, OVY RADFICRRIDEAND ZENHBD £T,

F 4.3 VU TIIBERE

IHE RIE
ikl — bk 115,200bps
TR 8bit
ANy 7EY b~ 1bit
A ANV
70—l U

1. T 4.3. minicom OFREDIEN) ICRI AV REFETL. minicom OFREBEZRZE UL TL
EE W,

[ATDE ~]$ sudo LANG=C minicom --setup

4.3 minicom DERE DITEY

2. X 4.4. minicom DFFE) NERRSNFEIT DT, Serial port setup; ZFEIRL TS,

Filenames and paths |
File transfer protocols |
Serial port setup |
Modem and dialing |
Screen and keyboard |
Save setup as dfl |
Save setup as.. [
Exit |
Exit from Minicom |

X 4.4 minicom DE&TE

3. "X 4.5. minicom DY) ZI)LIR— M DEKE] NRRSNEFI DT, AF—%#L T Serial Device

ZEIRLTLIEE W,

| A - Serial Device : /dev/ttyUSBO |
| B - Lockfile Location : /var/lock |
| C - Callin Program |
| D- Callout Program : |
| E - Bps/Par/Bits : 115200 8N1

| F - Hardware Flow Control : No |
| G - Software Flow Control : No |
| |
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| Change which setting?

4.5 minicom @Y 7Z)LIR— kN DERE
4. Serial Device I[CfERT 2V U7 ILIR—hEAADULTEnter F—%#U TLEE L,

USB to &~ 'J 7)[1%3@'7—7‘)11@)5513%0)7‘“/\"{17 7
’r}l/ﬁﬁm..\

=5 LinuxTUSB to YU PILERy — 7 LA EE L 1Ba. JVY—
LIEMTOESBOVNERENET. OVDRRREINAL TH.
dmesg AV RZETITBIET, OV ZERIDIENTES
¥,

usb 2-1.2: new full-speed USB device number 5 using ehci-pci
usb 2-1.2: New USB device found, idVendor=0403, idProduct=6001
usb 2-1.2: New USB device strings: Mfr=1, Product=2,
SerialNumber=3

usb 2-1.2: Product: FT232R USB UART

usb 2-1.2: Manufacturer: FTDI

usb 2-1.2: SerialNumber: A702ZLZ7

usbcore: registered new interface driver usbserial

usbcore: registered new interface driver usbserial generic
usbserial: USB Serial support registered for generic

usbcore: registered new interface driver ftdi sio

usbserial: USB Serial support registered for FTDI USB Serial
Device

ftdi sio 2-1.2:1.0: FTDI USB Serial Device converter detected

usb 2-1.2: Detected FT232RL

usb 2-1.2: Number of endpoints 2

usb 2-1.2: Endpoint 1 MaxPacketSize 64

usb 2-1.2: Endpoint 2 MaxPacketSize 64

usb 2-1.2: Setting MaxPacketSize 64

usb 2-1.2: FTDI USB Serial Device converter now attached to
ttyUSBO

4.6 #I. USB to ¥V 7 IVEHT — T IV ERROOY

FEEoasms USB to U 7 ILERT — 7 )LHY ttyUSBO (TEID
ZTonkc e,

5. F®%—%# U T Hardware Flow Control Z No I[CERFE L TL2E L\,
6. GF—%L T Software Flow Control & No ICEREL T & W,

7. F—IR—ROEF—ZEMLTLLZE W, T’ 4.7. minicom D) ZILIR—KDINT X —5 DFRE
NRRENKT,
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10.
11.
12.
13.

Current: 115200 8N1

Choice, or <Enter> to exit?

| |
| Speed Parity Data |
| A: <next> L: None S: 5 |
| B: <prev> M: Even T: 6 |
| C: 9600 N: Odd u: 7 |
| D: 38400 0: Mark V: 8 |
| E: 115200 P: Space |
| |
| Stopblts |
| W: Q: 8-N-1 |
| X: 2 R: 7-E-1 |
| |
| |
| |

4.7 minicom DY YU Z)LIR— K D/IRT A —5 DERTE

X 4.7. minicom DY ZI)ILIR— M DIIXNTA—=F DERE) Tl XL —bh, T—FR. A b v
Ty b, KT DEREZITVWET,

EET'_U)EQELLJ Current) ICRRESNTWVWET, TNZNDEOARIE "X 4.8. minicom ¥
P IR—MDHREM =SHBL TSIV,

Current: 115200 8 N 1
iiiﬁl/—bj T—ZF“J?’E“JF
T—49E IAUL ¢
4.8 minicom ¥V 7 )Lik— kN DREE
Ex—%2#HULT, XL —bh%Z 115200 ICERELTLEE L,
QFxF—%#HLT, T—K%=8. \UF«s%Z None. AhYTEYRZETIZERELTLREZL,
Enter ¥—% 2@ L T. " 4.4. minicom OFTE) ICR->TLEEI W,

X 4.4. minicom DXES N5, TSave setup as dfly ZFIRUL. REZREFEL TSI,

14. TExit from Minicom, %Z#RU. minicom DEREZRT L TLEE L,

minicom ZEEIS T 3ICiE. "X 4.9. minicom f2&1HE; OLSICLTLEEI W,

[ATDE ~]$ sudo LANG=C minicom —--wrap —--device /dev/ttyUSB@

X 4.9 minicom &A%

TINAZT 7 A 4&IF BREBICK 5T /dev/ttyS0 ¥ /dev/ttyUSBT 72 &
FEORITHIL FERDZEDH DT,
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minicom A —7>9 % /dev/ttyS0 ¥ /dev/ttyUSBO & W\> =T /N1 X
7 7A)bi&. root £fzld dialout ZI)L—FICEBL TWB 11— —UHT
JEXTEXHA,

1—H—% dialout Z')L—TICANS Z & T, MUE, sudo ZfEDL T IC
minicom T /dev/ttyUSB0 ZA—T7>F B2 EMTEXT,

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

minicom Z T3 3ICiE. £9 Ctrl-a ITHEVWT g F—ZAHULET, ZDH. UTOLSICERR
Shicsd es) lIch—VILEEbETEnter ¥ —%Z AN 5 & minicom D& T UET,

1
+

Yes No |

| Leave without reset? |
|

4.10 minicom & THER

Ctrl-a [CTHEWT z F—Z AT D&, minicom DIAX Y RAJILTIHRR
Z INEJ,
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Armadillo DER%Z AN 3Rl

43. A 9—Txz—ALAF7 I

Armadillo-640 DA Y5 =Tz —ALAT7IKRTY, BAVF—T7 1 —RADOEESBAEFEZHERL T

£,
®
CON3
K411 45 —Txz—ALATFPI K
K441V I—T7 1 —AANAB
HRES AV —T1—R% TR HE
CON1 SDA Yy —7—2X microSD 2Oy kM EY Y51 7)
CON2 IANA Y5 —T1—2R RJ-45 0%%5 %
CON3 YYPIAVE—Tz—2R D-Sub9 F'> (4 X)
CON4 JYPIAVI—TT—2R EyAws 10 €Y (2.54mm Ey F) AR 5 IEHES
CON5 USBA Y9 —T1—2 Type-A AXTF(2IR—KZX5T v 7)
CON7 LANA Y5 —T—2X EyAv4s 10 €Y (2.54mm Ey F) x5 IEHES
CONS8 WEA VY —T T —2R EyAw%d 2 PV (2.54mm Y F)
CON9 R VT —T T —2R EyAw4 28 Ey(2.54mm By F)
CONT0 JTAGA Y49 —T71—2 EyAv4 8 Er(2.54mm 'y F) AR 5 IEHES
CONT1 LCDIEEA VY —T 1 —2R FFC 3% %% 50 £~ (0.5mm v F) Bk 20 [@ [
CONT12 EBRAAA VT —T T —2R DCYv vy ST 52 EIAJ#2
CON13 BREANA VY —T—2R EyAwSd 4 £V (2.54mm By F) AR IIEESR
CON14 HERA VY —T T —2R EyAwv%s 4 v (2.54mm By F)
JP1 RENTINA ZRET I8 EyAw4 2 PV (2.54mm E v F)
JP2 BEIT/INA ZABRET v X EyAwv4 2 PV (2.54mm By F)
LED]1 LAN ZE¥— R LED LED (i€, ER )
LED?2 LAN U9 795« EF« LED LED (& 8, FE%)
LED3 1—+H— LED(5R) LED(FR, ¢ 3mm)
LED4 21— — LED(#) LED(#&, ¢ 3mm)
LED5 21—+ — LED(&) LED (&8, FEE)
SW1 A—H—ZA v F 949~ ZA v F(h=17mm)

BliEkEH I RAEFHICEFDZERTH D, REROFBRAIELEHEZRILTZH6DTEHD EA,

4.4. E A

Armadillo-640 & BIEBDEHFIZRICRULET,
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X 4.12 Armadillo-640 Di=EE

Armadillo-640

AC 75 7% (5V/2A)

YA PC

USB YU ZIVEF 5 T5
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 5T 7Y 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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. CON9

1 4.13 CON9-USB ¥V 7P I Z¥#a 7 5 77 #EHK
45. Vv VINEYVDREICDWT

Vv VIDEBREELTEIT 22 ET. Armadillo-640 DEMEEZZETZZENTEXT, Vv /D
BEICDWTIE T16.12. JP1. JP2(BET/INA REBEY v+ /\); #2SBULTLIEE W,

Vv NNEVDAEIE TR 4.14. JP1, JP2 DAIE, THERL TS W,

4.14 JP1, JP2 DB

BIvVNEREIGUTYDBEZDERNHD XTI, TR, Pl Z2A—-T>, JP2%Z¥a—h
ICRELTREEXT,
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Iy IRDA—=T>, ¥Ya—h&lF

TH—T>) ERFT v IREVICT vy NEESL TWLR
= —_— NREETT,

l'f&a—hjtuﬁvyNEymyvymv7wh%%ﬁbTmé
IREETT,

46. A4 FRAA Y FDOREICDOWVWT

USB YU FZINEMTP I TIDAZA RRA Yy FERIETZELT, 7—hO—5—DEHE—RZE
BIHIENTEFXRT,

K415 A5404 RAA Y FDORE

Q@ - rO—¥—EFRFE—RICARDET, BFE—RTR F—rO—F—0aYYR7OVT
KRB £ 5.

O 77— ~rO—4Y—lFA-KNT—FE—RILBDET, A—FT—rE—RTIF. 7—rO—5—D
AV R7ZOV7EDRRESNT ., OSZBEEEFHLET,

4.7 Vi TT 4 5 DERTE

ViTT o ZIE. Armadillo ICBETA VYA M —=ILZENTWBETHFIANITFT 4 Y TT, RETII.
Armadillo DERET7 7ML DREREICVIi TT 4 Y =FERLE I,

ViIFo 7. ATDEICA YA M—=ILENT% gedit ¥ emacs REDTFARNITFT a4 ¥ EIFERD,
E—RAEF S TVWAZENKELREFYMTT, VIODE—RITIE, OVNYRE—REAAE—RIHBDZET,
AV Y RE—ROBICAAUVEXFEIARTIOAY VY REULTERDNE ST, ADE—RTREXFEOAAN
TEZE9d,

AETRIAVY RPIIEATDE TRITI B L SEH L TVWERI A Armadillo TER U K SICEITT
H5ZENTEFXT,

4.7.1. vi DFES
viZEE T BICF. XTOINY RZADLET,
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[ATDE ~1# vi [file]

B 4.16 vi DFEY
file ICT77AINEDINAEIEETDE. 771 ILDIRE(file NEELABWESITFHRIER) ZTVWE
T VIiIFOAY Y RE—RODIREETHEIL X T,
472. XFDAN

NFZANTBICIEANY RE—RDNSANE—RABITIZRENHDET, AV RE—RHNS
ANE—RICBTITRICIE. TR 45 AHDE—RICBITIDZIAYVR, TRITAVVYRZAHALET,

ABTE—RABITERIE. F—ZANTNREZOEFEXENANINET,
#£45 AHE—RICBTIBIYVR

avv R Eh{E

i

a

A=V I D& BB SXFANZRA
A=Y ILDEBIHDSXFAN =R

My, Tay #ZNZNOIANVY RZAAUVCGEOXFEANDOHBMNEEZ "M 4.17. AAT—RICBITT
5N ROFRAE) ITRULED,

A=
Armﬁ [lo

laja<wok
ANBEE

lija<vkr
ANBEE

BK417 ANE—RICBITITZIYY RDEHA

ADNE—RHSOAV Y RE—RICEDIZEWGHIE, ESCF—ZANTBIETRDIENTEXT,
BEODE—RMRIOIEHBLLE>HGRIE. ESCHF—ZAANL, —BEOVYRE—RARZZEICEDE
ALERHITET,

If HAZELXEEEZ OFF (C

ViDIAXY Y Rz ANT BEF ATDE DEARFEAN S X7 L(Mozc)Z OFF
LTSV, HREBADY AT LD ON/OFF (&, #A/£2H+F—T17

SIEMNTEXRT,
vi TOIFHIER

v Y —ILDOBEIC K > Tl BS(Backspace) ¥ — TXEMHIBRTE T,
= "H) XERANSNZHEENHD £, ZDHEEIF

ZalE. T4.7.4. XFDH|
fR1 THEAAISIAVY FZERL. XFZHIERL TS L,

4.7.3. H—YVILOBH

ARF—TH—VILOBFNTEXIN, AV RE—RT IR46. h—VILOBEFHITY R, IR
AV REANTDBCETHEN—VILEBEIT DI ENTEET,

45



Armadillo-640 #®~¥ =27/l Armadillo D&EIRZE AN BHEIIC

&x4.6 h—VI)LOBEITVR

VR EhfE

h Eic 1 XFBE
J TIiC 1 XF¥E
k Lic 1 X=#%E
| alc 1 XFBE

4.7.4. XF DHIER

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

= 4.7 XFOHIBROY VR

INYER BifE
X H—VIL EOXFZHIER
dd RETZEIR

'x;y ANYY R, Tdd) A¥VY RZABDUEBEICHIREN2XFZ2 ¥ 4.18. XFZxHfRI2aAT YV
RDEEE) [CRUET,

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

£14.18 XFEHIRT IV > RO
4.75. RFERT
T ANORE, RTEITSITYRE TR48 #F - KTITV R, KRUET,

F48RE -KRTIAVYVR
JYVR Eh{E
:q! EEERGFEIICKRT
:wlfile] T7AI%E file ICIEL TRE
1w 7710 %E LEEEREELTET

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

5.1. &

CON12 ICERZ## I 5 &. Armadillo-640 HEEE L X9

TEATE—RIEDLDET, FULKIE 44 #EuAEt « T46. X7
A RAAYFOEREICDOWT) « T9.1. U-Boot DiLENE— K, %=SHR
LTLEE 0,

/ USB Y UZINET T TIDAZA RAA v FPA1—F—ZA v Fic k>

AETIE. BFE—RICEBEELTWEEEDHIERLET, A—RNT—KME—RZBIRLICBESIF.
BHRTIAVYREZEANTB ERLEEDIETULET,

A THEEUIRKIZ. U-Boot DIRIBEZHN eMMC ICEZERAFEFNTVWRWZHIC, EEDLS K
Warning WM&RREN X9,

U-Boot 2018.03-at8 (Feb 17 2020 - 19:19:11 +0900)

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

Reset cause: POR

12C: ready

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

PMIC: PFUZE3000 DEV ID=0x30 REV ID=0x11
Net: FEC

=

5.1 EIRRAE®RDOOY (U-Boot DEREEHD eMMC ICEWZH)

env save 9B &, RDEFNSFRRINGLEDET, FULKIE 9. 7—hO—%— (U-Boot) 1%,
HSBULTLIEE W,

U-Boot 2018.03-at8 (Feb 17 2020 - 19:19:11 +0900)

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

12C: ready

DRAM: 512 MiB

MMC:  FSL _SDHC: @, FSL _SDHC: 1

Loading Environment from MMC... OK
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In: serial

Qut: serial

Err: serial

PMIC: PFUZE3000 DEV ID=0x30 REV ID=0x11
Net: FEC

=>

LY,

X 5.2 BRERAERDOOY (U-Boot DFRIEZHD eMMC (5 2155T)

Linux X7 L (Debian 10 "buster") Z# &9 Bicid. RO L SIT boot AV REEFTLTLEE
ANV RERFTIZET—hO—5—D Linux VAT LZREIEET, YUTILBEVINY T

7T Linux OEEOVNRREINED,

=> boot
7229976 bytes read in 221 ms (31.2 MiB/s)
28291 bytes read in 54 ms (510.7 KiB/s)
#t# Booting kernel from Legacy Image at 82000000 ...
Image Name: Linux-4.14-at28
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 7229912 Bytes = 6.9 MiB
Load Address: 82000000
Entry Point: 82000000
Verifying Checksum ... OK
#th Flattened Device Tree blob at 83000000
Booting using the fdt blob at 0x83000000
Loading Kernel Image ... OK
Loading Device Tree to 9eef9000, end 9ef02e82 ... 0K

Starting kernel ...

.000000] Booting Linux on physical CPU 0x0

.000000] Linux version 4.14-at28 (atmark@atde8) (gcc version 8.3.0 (Debian 8.3.0-2)) #1 Fri
14:37:04 JST 2020

.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)

.000000] Memory: 490892K/524288K available (6144K kernel code, 272K rwdata, 1388K rodata,

072K init, 244K bss, 17012K reserved, 16384K cma-reserved)

7]
o
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0.000000] Virtual kernel memory layout:

0.000000] vector : Oxffff0000 - Oxffff1000 ( 4 kB)
0.000000] fixmap : Oxffc00000 - Oxfff00000 (3072 kB)
0.000000] vmalloc : 0xe0800000 - 0xff800000 ( 496 MB)
0.000000] lowmem : 0xc0000000 - 0xe0000000 ( 512 MB)
0.000000] .text : 0xc0008000 - 0xc0700000 (7136 kB)
0.000000] .init : 0xc0900000 - 0xc0c00000 (3072 kB)
0.000000] .data : 0xc0c00000 - 0xc0c44220 ( 273 kB)
0.000000] .bss : 0xc0c49494 - 0xc0c867fc  ( 245 kB)
0

.000000] SLUB: HWal|gn 64, Order=0-3, MinObjects=0, CPUs=1, Nodes=1
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0.000000] NR IRQS: 16, nr irgs: 16, preallocated irgs: 16
0.000000] Switching to timer-based delay loop, resolution 41ns
0.000018] sched clock: 32 bits at 24MHz, resolution 41ns, wraps every 89478484971ns
0.000056] clocksource: mxc timer1: mask: Oxffffffff max cycles: Oxffffffff, max idle ns:
9635851949 ns
0.001807] Console: colour dummy device 80x30
0.002437] console [tty@] enabled
0.002503] Calibrating delay loop (skipped), value calculated using timer frequency.. 48.00
0goMIPS (lpj=240000)
0.002566] pid max: default: 32768 minimum: 301
.002984] Mount-cache hash table entries: 1024 (order: 0, 4096 bytes)
.003038] Mountpoint-cache hash table entries: 1024 (order: 0, 4096 bytes)
.004250] CPU: Testing write buffer coherency: ok
.005367] Setting up static identity map for 0x80100000 - 0x80100060
.007386] devtmpfs: initialized
.017496] random: get random u32 called from bucket table alloct@x84/0x1a4 with crng_init=0
.018013] VFP support v0.3: implementor 41 architecture 2 part 30 variant 7 rev 5
0.018452] clocksource: jiffies: mask: Oxffffffff max _cycles: Oxffffffff, max_idle ns:
9112604462750000 ns
.018528] futex hash table entries: 256 (order: -1, 3072 bytes)
.019860] pinctrl core: initialized pinctrl subsystem
.021168] NET: Registered protocol family 16
.023063] DMA: preallocated 256 KiB pool for atomic coherent allocations
.031882] vdd3p0: supplied by regulator-dummy
.032694] cpu: supplied by regulator-dummy
.033497] vddsoc: supplied by regulator-dummy
.047953] imx6ul-pinctrl 20e0000. iomuxc: initialized IMX pinctrl driver
.048571] imx6ul-pinctrl 2290000. iomuxc-snvs: initialized IMX pinctrl driver
.078051] SCSI subsystem initialized
.078408] usbcore: registered new interface driver usbfs
.078509] usbcore: registered new interface driver hub
.078648] usbcore: registered new device driver usb
.080119] i2c-gpio i2c-gpio: using pins 117 (SDA) and 120 (SCL)
.081279] Advanced Linux Sound Architecture Driver Initialized.
.082463] Bluetooth: Core ver 2.22
.082570] NET: Registered protocol family 31
.082604] Bluetooth: HCI device and connection manager initialized
.082654] Bluetooth: HCI socket layer initialized
.082707] Bluetooth: L2CAP socket layer initialized
.082749] Bluetooth: SCO socket layer initialized
.083825] clocksource: Switched to clocksource mxc timer1
.099721] NET: Registered protocol family 2
.100912] TCP established hash table entries: 4096 (order: 2, 16384 bytes)
.101056] TCP bind hash table entries: 4096 (order: 2, 16384 bytes)
.101186] TCP: Hash tables configured (established 4096 bind 4096)
.101383] UDP hash table entries: 256 (order: 0, 4096 bytes)
.101453] UDP-Lite hash table entries: 256 (order: 0, 4096 bytes)
.101800] NET: Registered protocol family 1
.102517] RPC: Registered named UNIX socket transport module.
.102576] RPC: Registered udp transport module.
.102608] RPC: Registered tcp transport module.
.102639] RPC: Registered tcp NFSv4.1 backchannel transport module.
.432365] workingset: timestamp bits=14 max order=17 bucket order=3
.448767] squashfs: version 4.0 (2009/01/31) Phillip Lougher
.450762] NFS: Registering the id resolver key type
.450863] Key type id resolver registered
.450896] Key type id legacy registered
.451360] fuse init (API version 7.26)
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.459470] NET: Registered protocol family 38

.460068] Block layer SCSI generic (bsg) driver version 0.4 loaded (major 250)
.460134] io scheduler noop registered

.460166] io scheduler deadline registered

.460612]
.465735]
.470815]
.504524]
.526786]
.542215]
.549131]
.560708]
.101655]
.113781]
.130784]
. 148770]
. 160401]
. 173036]
. 185743]
.203211]
.250758]
.263758]
.278993]
.292575]
.306021]
.318990]
.331837]
.344296]
.357450]
.370291]
. 382696
.395080]
.406848]
.418388]
.430854]
.442122]
.453405]
. 467356]
.479249]
.490923]
.502962]
.514512]
.525617]
.536960]
. 547934]
. 560655]
.571611]
.583138]
.594131]
.611657]
.622488]
.663869]
.676926]
.687044]
.702490]
. 713978]
.753868]
. 767605]

io scheduler cfq registered (default)
mxsth 21c8000. lcdif: 21c8000. lcdif supply
mxsfb 21c8000. lcdif: failed to find mxc d
Console: switching to colour frame buffer
mxsfb 21c8000. lcdif: initialized

2020000, serial: ttymxcO at MMIO 0x2020000
Console IMX rounded baud rate from 114943
imx-sdma 20ec000. sdma: loaded firmware 3.
console [ttymxc@] enabled

21ec000.serial: ttymxc2 at MMIO 0x21ec000
2114000, serial: ttymxc4 at MMIO 0x21f4000
Libphy: Fixed MDIO Bus: probed

tun: Universal TUN/TAP device driver, 1.6
CAN device driver interface

fec 2188000. ethernet: 2188000.ethernet su
Libphy: fec enet mii bus: probed

usbcore: registered new interface driver
pegasus: v0.9.3 (2013/04/25), Pegasus/Peg
usbcore: registered new interface driver
usbcore: registered new interface driver
usbcore: registered new interface driver
usbcore: registered new interface driver
usbcore: registered new interface driver
usbcore: registered new interface driver
usbcore: registered new interface driver
usbcore: registered new interface driver
usbcore: registered new interface driver
usbcore: registered new interface driver
usbcore: registered new interface driver
ehci_hcd: USB 2.0 ’'Enhanced’ Host Control
ehci-mxc: Freescale On-Chip EHCI Host dri
usbcore: registered new interface driver
cdc_acm: USB Abstract Control Model drive
usbcore: registered new interface driver
usbcore: registered new interface driver
usbcore: registered new interface driver
usbserial: USB Serial support registered
usbcore: registered new interface driver
usbserial: USB Serial support registered
usbcore: registered new interface driver
usbserial: USB Serial support registered
usbcore: registered new interface driver
usbserial: USB Serial support registered
usbcore: registered new interface driver
usbserial: USB Serial support registered
ci_hdrc ci_hdrc.0: EHCI Host Controller
ci_hdrc ci_hdrc.0: new USB bus registered
ci_hdrc ci_hdrc.0: USB 2.0 started, EHCI
hub 1-0:1.0: USB hub found

hub 1-0:1.0: 1 port detected

ci_hdrc ci _hdrc.1: EHCI Host Controller
ci_hdrc ci_hdrc.1: new USB bus registered
ci_hdrc ci _hdrc.1: USB 2.0 started, EHCI
hub 2-0:1.0: USB hub found

lcd not found, using dummy regulator
isplay driver

device 100x30

(irqg = 18, base baud = 5000000) is a IMX
to 114900

3

52, base baud
53, base baud

5000000) is a IMX
5000000) is a IMX

(irg =
(irg =

pply phy not found, using dummy regulator

awl13

asus II USB Ethernet driver
pegasus

rt18150

r8152

Llan78xx

asix

ax88179 178a

cdc_ether

net1080

cdc_subset

zaurus

cdc_ncm

ler (EHCI) Driver

ver

cdc_acm

r for USB modems and ISDN adapters
usb-storage

usbserial

usbserial generic

for generic

cp210x

for cp210x

ftdi_sio

for FTDI USB Serial Device
mxuport

for MOXA UPort

pl2303

for pl2303

, assigned bus number 1
1.00

, assigned bus number 2
1,00
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.778185] hub 2-0:1.0: 1 port detected

.790614] udc-core: couldn’t find an available UDC - added [g cdc] to list of pending drivers
.808233] snvs _rtc 20cc000. snvs:snvs-rtc—-Llp: registered as rtcd

.821514] i2c /dev entries driver

.832029] IR NEC protocol handler initialized

.843326] IR RC5(x/sz) protocol handler initialized

.855246] IR RC6 protocol handler initialized

.866500] IR JVC protocol handler initialized

.877536] IR Sony protocol handler initialized

.888591] IR SANYO protocol handler initialized

.899688] IR Sharp protocol handler initialized

.910499] IR MCE Keyboard/mouse protocol handler initialized

.922430] IR XMP protocol handler initialized

.935581] imx2-wdt 20bc000.wdog: timeout 60 sec (nowayout=0)

.948038] usbcore: registered new interface driver btusb

.959967] sdhci: Secure Digital Host Controller Interface driver

.972320] sdhci: Copyright(c) Pierre Ossman

.982750] sdhci-pltfm: SDHCI platform and OF driver helper

.053866] mmc@: SDHCI controller on 2190000, usdhc [2190000. usdhc] using ADMA

.134228] mmc1: SDHCI controller on 2194000.usdhc [2194000. usdhc] using ADMA

.158994] mmc@: new DDR MMC card at address 0001

.171579] random: fast init done

.181783] usbcore: registered new interface driver usbhid

.193688] usbhid: USB HID core driver

.204278] mmcblk0: mmc0:0001 Q2J55L 3.53 GiB

.215818] mmcblkOboot@: mmc@:0001 Q2J55L partition 1 2.00 MiB

.228506] mmcblk@boot1: mmc@:0001 Q2J55L partition 2 2.00 MiB

.247426] Netfilter messages via NETLINK v0.30.

.258396] nf conntrack version 0.5.0 (8192 buckets, 32768 max)

.270763] nf_tables: (c) 2007-2009 Patrick McHardy <kaber@trash.net)>

.283364] nf tables compat: (c) 2012 Pablo Neira Ayuso <pablo@netfilter.org)>

.297399] ip tables: (C) 2000-2006 Netfilter Core Team
.310567] NET: Registered protocol family 10
.323096] mmcblkOgp0: mmc0:0001 Q2J55L partition 4 8.0
.337020] mmcblk@gpl: mmc0:0001 Q2J55L partition 5 8.00 MiB
.350834] mmcblk@gp2: mmc0:0001 Q2J55L partition 6 8.0
.363255] mmcblk@gp3: mmc0:0001 Q2J55L partition 7 8.00 MiB

. 3754847 mmcblk@rpmb: mmc0:0001 Q2J55L partition 3 4.00 MiB, chardev (248:0)
.396243] Segment Routing with IPv6

.406183] sit: IPv6, IPv4 and MPLS over IPv4 tunneling driver

.419399] NET: Registered protocol family 17

.430011] can: controller area network core (rev 20170425 abi 9)

.442732] NET: Registered protocol family 29

.453210] can: raw protocol (rev 20170425)

.463601] can: broadcast manager protocol (rev 20170425 t)

.475372] can: netlink gateway (rev 20170425) max_hops=1

.487599] mmcblk@: p1 p2 p3

.505822] Bluetooth: RFCOMM TTY layer initialized

.517009] Bluetooth: RFCOMM socket layer initialized

.528229] Bluetooth: RFCOMM ver 1.11

.537853] Bluetooth: BNEP (Ethernet Emulation) ver 1.3

.549269] Bluetooth: BNEP filters: protocol multicast

.560492] Bluetooth: BNEP socket layer initialized

.571319] Bluetooth: HIDP (Human Interface Emulation) ver 1.2

.583068] Bluetooth: HIDP socket layer initialized

.593848] Key type dns_resolver registered

.604485] cpu cpu@: opp add: duplicate OPPs detected. Existing: freq: 900000000, volt:
275000, enabled: 1. New: freq: 900000000, volt: 1275000, enabled: 1

0 MiB

0 MiB
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2.630637] cpu cpud: opp_add: duplicate OPPs detected. Existing: freq: 792000000, volt:

1225000, enabled: 1. New: freq: 792000000, volt: 1225000, enabled: 1

2.658171] cpu cpud: opp_add: duplicate OPPs detected. Existing: freq: 528000000, volt:

1175000, enabled: 1. New: freq: 528000000, volt: 1175000, enabled: 1

2.687109] cpu cpud: opp _add: duplicate OPPs detected. Existing: freq: 396000000, volt:

1025000, enabled: 1. New: freq: 396000000, volt: 1025000, enabled: 1

2.716619] cpu cpud: opp add: duplicate OPPs detected. Existing: freq: 198000000, volt: 950000,

enabled: 1. New: freq: 198000000, volt: 950000, enabled: 1

2.747592] ThumbEE CPU extension supported.

2.7692807 input: gpio-keys as /devices/soc@/gpio-keys/input/input@

2.784733] snvs_rtc 20cc000. snvs:snvs-rtc-Llp: setting system clock to 1970-01-01 00:00:00 UTC (@)
.807066] 5V: disabling

.816072] ALSA device list:

.825271] No soundcards found.

.837077] Warning: unable to open an initial console,

.854239] Freeing unused kernel memory: 3072K

.015058] systemd-udevd[82]: starting version 215

.036343] random: systemd-udevd: uninitialized urandom read (16 bytes read)

.209186] EXT4-fs (mmcblk@p2): mounted filesystem with ordered data mode. Opts: (null)
4.711040] systemd[1]: System time before build time, advancing clock.

4.745309] systemd[1]: systemd 241 running in system mode. (+PAM +AUDIT +SELINUX +IMA +APPARMOR

A owoowpPppPpPpNDON

+SMACK +SYSVINIT +UTMP +LIBCRYPTSETUP +GCRYPT +GNUTLS +ACL +XZ +LZ4 +SECCOMP +BLKID +ELFUTILS +KMOD
-IDN2 +IDN -PCRE2 default-hierarchy=hybrid)

4,788976] systemd[1]: Detected architecture arm,

Welcome to Debian GNU/Linux 10 (buster)!

4,.844915] systemd[1]: Set hostname to <armadillo).

6.355889] random: systemd: uninitialized urandom read (16 bytes read)

6.382736] random: systemd: uninitialized urandom read (16 bytes read)

6.400640] systemd[1]: Listening on Syslog Socket.
OK ] Listening on Syslog Socket.

6.444166] random: systemd: uninitialized urandom read (16 bytes read)

6.457725] systemd[1]: Listening on initctl Compatibility Named Pipe.
OK 1] Listening on initctl Compatibility Named Pipe.

6.504745] systemd[1]: Started Dispatch Password Requests to Console Directory Watch.
OK ] Started Dispatch Password Requests to Console Directory Watch.

6.555855] systemd[1]: Set up automount Arbitrary Executable File Formats File System Automount

oint.

OK ] Set up automount Arbitrary Executable File System Automount Point.
6.605302] systemd[1]: Listening on Journal Socket (/dev/log).
OK ] Listening on Journal Socket (/dev/log)
6.649961] systemd[1]: Created slice system-serial¥x2dgetty.slice.
OK ] Created slice system-serial¥x2dgetty.slice.
6.695077] systemd[1]: Listening on udev Kernel Socket.
OK ] Listening on udev Kernel Socket.
OK ] Listening on udev Control Socket.
OK ] Listening on fsck to fsckd communication Socket.
OK 1] Listening on Journal Socket.
Starting Load Kernel Modules..
Starting udev Coldplug all Devices...

OK ] Created slice User and Session Slice.

OK ] Reached target Slices.

OK ] Started Forward Password Requests to Wall Directory Watch.
OK ] Reached target Local Encrypted Volumes.

0K ] Reached target Paths,

OK ] Reached target Remote File Systems.

OK ] Reached target Swap.
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0K
0K
0K

0K

0K
0K
0K

[ 0K
[ 0K

[ 0K
[ 0K

[ 0K
[ 0K
[ 0K

[ 0K
[ 0K

0K
0K
0K
0K
0K
0K

0K
0K
0K

/A

[ 0K
[ 0K
[ 0K
[ 0K
[

Starting Journal Service...

[ OK 7 Created slice system-getty.slice.

Starting Remount Root and Kernel File Systems..

[ OK 7 Started Load Kernel Modules.

Mounting FUSE Control File System..
Mounting Kernel Configuration File System..
Starting Apply Kernel Variables..

0K ] Mounted FUSE Control File System.
0K ] Mounted Kernel Configuration File System.

7.825345] EXT4-fs (mmcblk@p2): re-mounted. Opts: (null)

]
]
]

]

Started Apply Kernel Variables.

Started Remount Root and Kernel File Systems.
Started Journal Service.

Starting Load/Save Random Seed...

Starting Create System Users..

Starting Flush Journal to Persistent Storage...
Started Load/Save Random Seed.

8.520835] systemd-journald[155]: Received request to flush runtime journal from PID 1

]
]
]

| NN N iy N Sy NN M-

| NN N gy -

]
]
]
]

Started udev Coldplug all Devices.

Started Flush Journal to Persistent Storage.
Started Create System Users.

Starting Create Static Device Nodes in /dev...
Starting Helper to synchronize boot up for ifupdown..
Started Helper to synchronize boot up for ifupdown.
Started Create Static Device Nodes in /dev.
Starting udev Kernel Device Manager...

Reached target Local File Systems (Pre)

Reached target Local File Systems.

Starting netfilter persistent configuration...
Starting Create Volatile Files and Directories..
Started udev Kernel Device Manager.

Started netfilter persistent configuration.

Reached target Network (Pre)

Starting Raise network interfaces..

Started Raise network interfaces.

Started Create Volatile Files and Directories.
Starting Network Time Synchronization..

Starting Update UTMP about System Boot/Shutdown. .
Reached target Network.

Reached target Network is Online.

Found device /dev/ttymxcO.

Started Update UTMP about System Boot/Shutdown.
Started Network Time Synchronization.

Found device /dev/mmchlkOgp0.

Mounting /opt/license..

Started ifup for eth0.

Reached target System Time Synchronized.

Created slice system-systemd¥x2dbacklight.slice.
Starting Load/Save Screen Backlight Brightness of backlight:backlight-display...
Started Load/Save Screen Backlight Brightness of backlight:backlight-display.
Reached target System Initialization.

Started Daily man-db regeneration.

Started Daily rotation of log files.

13.984143] SMSC LAN8710/LAN8720 2188000. ethernet-1:00: attached PHY driver [SMSC LAN8710/
LAN8720] (mii_bus:phy addr=2188000.ethernet-1:00, irq=POLL)

[ 0K ] Started Daily apt download activities.

[ 14.033988] IPv6: ADDRCONF(NETDEV UP): eth@: Llink is not ready

[ 0K ] Started Daily apt upgrade and clean activities.
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0K
0K
0K

[ OK
[ OK

0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
16.
16.
0K
0K
0K

[ OK

] Listening on D-Bus System Message Bus Socket.
] Reached target Sockets.
] Reached target Basic System.
Starting Permit User Sessions...
Starting System Logging Service..
Starting /etc/rc. local Compatibility..
] Started Regular background program processing daemon.
Starting LSB: exim Mail Transport Agent...
] Started D-Bus System Message Bus.
Starting Login Service..
] Started Daily Cleanup of Temporary Directories.
] Reached target Timers.
] Started System Logging Service.
] Mounted /opt/license.
] Started Permit User Sessions.
] Started /etc/rc. local Compatibility.
] Started Getty on ttyl.
] Started Serial Getty on ttymxcO.
] Reached target Login Prompts.
] Started Login Service.
1645221 fec 2188000. ethernet eth@®: Link is Up - 100Mbps/Full - flow control rx/tx
180425] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready
] Started LSB: exim Mail Transport Agent.
] Reached target Multi-User System.
] Reached target Graphical Interface.
Starting Update UTMP about System Runlevel Changes..
] Started Update UTMP about System Runlevel Changes.

Debian GNU/Linux 10 armadillo ttymxcO

armadillo login:

2. O71 Y

EENETIDEO7CM IOV T RDIRRESNET, (R L5.1.YU7Z)Layy—)LAy+(4 vEEOI1—
YEZEIXRT—R,) IR 1I—FTcOJs/1>v9d5ENTEET,

K51 2U7LIYY—IOTAYROI—FHE/IZXT—R

2—H% JIRRXT—R &R
root root root 1—1°
atmark atmark —fI1—

MO TR EEHRLULEZE. DILUTOFIEICHK > T, FHI/NRT—REZZELTLIEE W,
1. root TOYVA Y
HEANKRTD—REZBEULEY,

[armadillo ~]# passwd
Enter new UNIX password: # 3rLUWWXRXA T — K& AA
Retype new UNIX password: # BBA S

2. atmark cOs'-1 >
EANKRR T —REZBEULEY,
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[armadillo ~]$ passwd
Enter new UNIX password: # rLWWXZX T — K& AN
Retype new UNIX password: #f BAN

I, AR —ROXXCHAICERZE, EFa2UT0 URIDIERIC
EEDFET, BEREBEUTED LT 35EIE. AZHNSOOY 1 ik
HATERNWKSICTBCEZHENSHLET, ES50THATA VUDNRER
BAF. EFaVTABREOFWIAT—RICEEL., FO%HEY)IC/C
AT—REBEAINZZEEZBRBEIHOLET,

If Armadillo-640 gy T =7 cERI NS 2 & ZRIIRE UL TWSHERT

5.3. Debian D 1—YHY'%&H9 3

Bl& LT guest EWSA—H%EER. /XAT—RDZEFE, sudo XFHFA[T 2 HEEBNULET,

[armadillo ~1# 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: # /27— K& AH
Retype new UNIX password: # AN
passwd: password updated successfully
Changing the user information for guest
Enter the new value, or press ENTER for the default
Full Name []: # Enter # AN
Room Number []: # Enter = AN
Work Phone []: # Enter = AA]
Home Phone []: #f Enter = A/
Other [J: #f Enter & A A
Is the information correct? [Y/n] #f Enter = AN

X 5.3 21— DIER

[armadillo ~]# passwd guest
Enter new UNIX password: # FriLWWXZX T — K& AA
Retype new UNIX password: #f BAN

K54 /)XA7—RDEE

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

5.5 sudo &EFA]
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or

[armadillo ~J# deluser guest

[armadillo ~1# deluser —-remove-home guest

5.6 1—H DHIER

R—LTF4 L7 MJEEDLETHLIEWEE(E. —-remove-home A 7 3 V% DIFET,

5.4. THE

BRI TEIEEDHBEIF. ROLSICAVY RZETL. reboot: System halted; &EFRREND
ZHEZ U THSBERZTIMULET,

0K
0K
0K
0K
0K
0K

0K
0K
0K
0K
0K
0K
0K

| I e O e N e I e I N |

0K
0K
0K
0K
0K
0K

| B e I s I N Y |

[ |

0K

0K
0K
0K
0K
0K

/r

| NN By Wy SN B S N N gy M-

L | SNy NN By N N [y S gy -

| SN NN [y SNy Sy S—

[armadillo ~1# halt

Stopping Session c¢1 of user root.

Stopped target Graphical Interface.

Stopped target Multi-User System.

Stopping System Logging Service..

Stopping Regular background program processing daemon. ..
Stopping LSB: exim Mail Transport Agent...
Stopped target Timers.

Stopped Daily man-db regeneration.

Stopped Daily apt upgrade and clean activities.
Stopped Daily apt download activities.

Stopped Daily Cleanup of Temporary Directories.
Stopped Daily rotation of log files.
Unmounting /opt/license..

Stopped target Multi-User System.

Stopping Serial Getty on ttymxcO..

Stopping Getty on ttyl...

Stopped Session c1 of user root.

Stopping Login Service...

Stopping User Manager for UID 0..

Stopped System Logging Service.

Stopped Regular background program processing daemon
Stopped Getty on ttyl.

Unmounted /opt/license.

Stopped Serial Getty on ttymxcO.

Stopped User Manager for UID 0.

Stopped Login Service.

Stopping User Runtime Directory /run/user/0...
Removed slice system-serial¥x2dgetty.slice.
Removed slice system-getty.slice.

Stopped /etc/rc. local Compatibility.

Stopped LSB: exim Mail Transport Agent
Unmounted /run/user/0.

Stopped User Runtime Directory /run/user/0.
Stopping D-Bus System Message Bus..

Removed slice User Slice of UID 0.

Stopping Permit User Sessions...

Reached target Unmount ALl Filesystems.
Stopped target Network is Online.

Stopped target System Time Synchronized.
Stopped D-Bus System Message Bus.

Stopped Permit User Sessions.
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88.
88.
88.
.916695] systemd-journald[155]: Received SIGTERM from PID 1 (systemd-shutdow).
88.
88.
88.
89.
89.
.023127] systemd-shutdown[1]: Deactivating swaps.
89.
89.
89.
89.
89.
.097181] usb usb2: USB disconnect, device number 1
89.

88

89

89

] Stopped target Remote File Systems.

] Stopped target Network.

Stopping Raise network interfaces..

Stopping ifup for eth0..

Stopped target Basic System.

Stopped target Sockets.

Closed Syslog Socket.

Stopped target Slices.

Removed slice User and Session Slice.

Stopped target Paths.

Closed D-Bus System Message Bus Socket.

Stopped target System Initialization.

Stopping Network Time Synchronization..

Stopping Load/Save Random Seed. ..

Stopped target Local Encrypted Volumes.

Stopped Dispatch Password Requests to Console Directory Watch.

Stopped Forward Password Requests to Console Directory Watch.

Stopping Load/Save Screen Backlight Brightness of backlight:backlight-display...
Stopping Update UTMP about System Boot/Shutdown. .

] Stopped target Swap.

] Stopped Network Time Synchronization.

] Stopped Load/Save Random Seed.

] Stopped Load/Save Screen Backlight Brightness of backlight:backlight-display.

] Stopped Update UTMP about System Boot/Shutdown.

] Removed slice system-systemd¥x2dbacklight.slice.
]
]
]
]
]

| NN [y W iy NN B Sy NN [ NNy RNy S

| NN iy Ry S

Stopped Create Volatile Files and Directories.

Stopped ifup for ethO.

Stopped Raise network interfaces.

Stopped Apply Kernel Variables.

Stopped target Network (Pre)

Stopping netfilter persistent configuration...

Stopped netfilter persistent configuration.

Stopped target Local File Systems.

Stopped target Local File Systems (Pre)

Stopped Create Static Device Nodes in /dev.

Stopped Create System Users.

Stopped Remount Root and Kernel File Systems.

Stopped Load Kernel Modules.

Reached target Shutdown.

Reached target Final Step.

Starting Halt...

770482] systemd-shutdow: 31 output lines suppressed due to ratelimiting
868632] systemd-shutdown[1]: Syncing filesystems and block devices.
897752] systemd-shutdown[1]: Sending SIGTERM to remaining processes..

| NN [y N iy NN B U NN [y NN D RN Sy M—

936891] systemd-shutdown[1]: Sending SIGKILL to remaining processes..
956008] systemd-shutdown[1]: Unmounting file systems.

9686381 [714]: Remounting '/’ read-only in with options ’data=ordered’.
000818] EXT4-fs (mmcblkOp2): re-mounted. Opts: data=ordered

017201] systemd-shutdown[1]: ALl filesystems unmounted.

028965] systemd-shutdown[1]: ALl swaps deactivated.
034576] systemd-shutdown[1]: Detaching loop devices.
040909] systemd-shutdown[1]: ALl loop devices detached.
046880] systemd-shutdown[1]: Detaching DM devices.
092398] ci_hdrc ci_hdrc.1: remove, state 4

103640] ci hdrc ci hdrc.1: USB bus 2 deregistered
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89.112342] ci hdrc ci_hdrc.0: remove, state 4
89.117104] usb usb1: USB disconnect, device number 1
89.123509] ci _hdrc ci_hdrc.0: USB bus 1 deregistered
89.129176] reboot: System halted

ARL—=—YIET—FZ2EEIAATVWIRFPICERZYIMILICIBE. 7741
W2 AT Lo RO, T—IDBIBIT2BNAHDEIT, AL—IZTY
NOVKUTHSBRZYIMITBLSICTERSILS L,

poweroff ¥ > RTH Armadillo-640 i TIEBB2 I ENTEXT,

[armadillo ~]# poweroff
= L (488)
[ 30.356097] reboot: Power down

poweroff & halt Tld. I¥ ¥ RETED Armadillo-640 DIRFEHNE LR
nEI,

poweroff MiFE. Armadillo-640 (&, ONOFF E>%Z GND &> 33—k
TBHCETEREZEATZULBEERAUREICRDET, D,
RTC_ BAT EVh /XNy I 7y TERERMEHEESNTWBERD, 5V ER%Z
Y->7=Ds5 5V EBRZBASILTH Armadillo-640 & L EHF A, 5%
L<IE T15.5.1. ONOFF EV DFIEIZDWT) Z2ZRUL T EE W,
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6. ENEHESR T A

6.1. BMEER Z1TSHIIC

Armadillo ICiZ. OS &ULT Debian Z14 YA M—=ILF B2 EMNTEET, EARWICIE PC Linux &
FUOESICHELET, CITRERYMNT—TDREPANL—IDKSIC—MZEEICIIZ. GPIO
P LED B EICDWTERBEL X I,

EERESRIE. BIFRDA A=Y T 7AIVICESHRZ THESDOEmEHEEL
/ 9, BIRDA X—I 7 74)LId Armadillo B kS5 o> O—R7

BETYT o AIX—YT7AIDEZTRZIICOVWTIE, M. A X=YT74H

IWDEZMZ AL ZSRLTLLIZE W,

6.2. Ry NT—7

ZITR RYNT—=VDREHFEPRY NT—0ZFRATE7 TV IT—2 3 VIEDWTEHRBALEY,
6.2.1. iR AR Y hT—2

Armadillo-640 (&, Ethernet ICXBL TWE T, Linux 15 (F, ethd ICRZFT,

K61 RXYNT—OEXYRNT—OFINAR

Xy hT—7 XY RNT—=IFINA R HIEARTE
Ethernet eth@ DHCP

6.2.2. XY NT—U DRETIE

CZTIEERLAN OFERAEICDOWTEHRBEL X9, Armadillo-640 Tld. BED Linux VX7 L&
FEEICRY NT—UBEEZTVWET, PHRFETIE etho A DHCP 'l TRy KT —U DHREHETUVE
9, DHCP MEWREDFEEIE. 6233 . BEEIP 7RLRICEET S ZZ2BUKRELTLLEZ L,

6.2.3. ERNRFEWNA

B D GNU/Linux OS Tlx, &< M5 EDNTE 7 ifconfig (net-tools) (XD iproute2 ZERB L
F£9, ifconfigld Deprecated SN TWET, AETH ifconfig TIFRL., iproute2 ICEENTWNS
ip ANV R EZFERLEXT,

6.23.1.IP7RLAD—E
P7RLAD—EBZMERIZICIF. ROLSICAVY RERITLET,

[armadillo “]# ip address
ip address
1: lo: <LOOPBACK, UP, LOWER UP> mtu 65536 qdisc noqueue state UNKNOWN group defaul

1Dynamic Host Configuration Protocol
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t qlen 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 eth0
valid Lft forever preferred Lft forever

®6.1AY—T7—AD—EER
XY RNT=UFNA RAD—EEMEET I Llink ZEVET,

[armadillo “J# ip Llink
1: lo: <LOOPBACK, UP, LOWER UP> mtu 65536 qdisc noqueue state UNKNOWN mode DEFAULT
group default gqlen 1000

Link/Lloopback 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

6.2 XYy NT—0F N4 XAD—ERESR

ICH ip ANV RTRIIN—=—TFT 1oV ITT—TIDORRIPMN VRILDEREREETEXT, FUE ip
OANYY RO man R—IZZSBLTLEE LV,

6.2.32. 1V —T 1 —RADERL - EWL
AV —T T —REFMLT BICIE. ROLSICAVYY REETUET, ifup Y Rk Debian 4

BDIOYY RTifupdown /Xy T —JICEFENTWET, ifconfig & IFBFRARHMRNICRY hT—2
HRET D70 DANY Y RTY, HREIL /etc/network/interfaces TITWE T,

[armadillo ~1# ifup eth@

6304y —T7x—ADEML
AV =T 1 —A%EMLT BICIE. ROLSICAVYVY REETUED,

[armadillo ~1# ifdown eth®

6.4 1>5—7x—ADEML

XY NT—VEHBICEATA3RELSICDOVWTIF. Ry NT—TDEEEA
HRLUTLIEE W,
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TIT>TLREEW, DHCP WEIfELTWBIHERE., RENRBRE R

/ /etc/network/interfaces DEE(E, 1 VT —T 1 —X=EL U IREE
WIEEDH D ET,

6.233. BEEIP7Z7RLAICKRET D
'RO62.BEEIP7ZRLAFREH, ORRBICHKRET 20, UTICRULET,
K6.2EFEIP7RLAKEH

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

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

auto lo eth0

iface Lo inet loopback

iface eth® 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

6.5 EEIP 7 RLARE
6.2.3.4. DHCP ICEREY %
DHCP (cE&E T 2BIZUTIZRLE T,

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

auto lo
iface Lo inet loopback
iface eth® inet dhcp

6.6 DHCP &R&E
6.2.3.5. DNS —/\—%ZEET S

ElZE IP K. F7cld DHCP T DNS M ES CERWERIE. DNS U—N—ZEET 20ENH D
£9, DNSH—N—ZEET 5hZz. UTICRULET,

[armadillo ~J# vi /etc/resolv.conf
domain local-network

61



Armadillo-640 #E~¥ =27 )L EERERR DA

search local-network
nameserver 192.0.2.1

[ 6.7 DNS ¥ —/\—DIEE
6.236. 19 —T7 1 —ADBEZRKRYT S

BWEENTWBRA Y —T 1 —RlF, BELEBWTLEEIW, RITEMELLTHSHEEZLTELT
Or-19%

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

[armadillo “J# ifup eth®

6.2.3.7. B LAN Oz R I %

BIRLAN TEBICBENENMERLE T, REZEBLIIHE. BIEBLIA VY —Tz—R%Z
BEAWELLTIIEE W,

FAUxRY NT—7RICHZBEEEZE PINGBEZITVWET, UTOHITIE, @BE#HIRHI 1192.0.2.20,
EWSIPPZRLAZEH >TWBEEELTWETD,

[armadillo ~J# ping 192.0.2.20

ping -¢c 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

6.8 H#R LAN @ PING #ER

TOREREICEID, XY NT—UBEICER LAN BMERINAWGE
NHDFET, BEZNITHERL TLIEEIW, BEICHR LAN OGS
29385 F. BELANADA VI —T 1 —AEE ML LTSV,

/ BIRLAN BSAD 1 ¥ 5 —7 1= ZABEMEINTWBHAE, L—T 1>

6.24. 7747 —0A4—)

Armadillo-640 Tld. 7747 —7+x—JLDOREIRIC iptables ZFEAL TWET, JEHRKED
Armadillo-640 Tid. FAFREOFEMEDZHIC. TRTDBEGKE - FE - BX)ZH T IREICHE >
TWET,

Armadillo Z&FE & UTERT 3RICIE. RIERE. BHAEE U THBAINBEWEED 7 747 —J 4 —
IWERELTEMZIFNIEWTEE A
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BERERTE

Z ZTlE. iptables ORY) 2 —DEFE L. Armadillo BRy kT —7 ICER S NS REIIC
ZHERAY 2HEEBNLET,

6.2.4.1. iptables ®RY > —DHKTE
EEFITRTCEH, ZE - mXIFINRNTEET DL SICHRELET,

cHEIMICERTE

[armadillo “]# iptables ——policy INPUT DROP
[armadillo ~1# iptables ——policy FORWARD DROP
[armadillo “1# iptables ——policy OUTPUT ACCEPT

iptables DR ¥ —DERETRELEEZFT S

iptables DR > —DHREZH EICRT (RE - EmEZFH AT B)ICiF

= ANV REERITUED,

RD

[armadillo “]# iptables ——policy INPUT ACCEPT
[armadillo “]# iptables ——policy FORWARD ACCEPT

6.2.4.2. lo (A—HAII—=TNRy 74> 5—=T 2 —R)DFFH

[armadillo “1# iptables ——append INPUT --in-interface lo ——jump ACCEPT

6.2.4.3. iptables DR TR
HESINTLWERBEEZSRI BICIE. ROOAVY REETLED,

[armadillo ~1# iptables —-list —--verbose
Chain INPUT (policy DROP 1 packets, 72 bytes)
pkts bytes target prot opt in out source destination

0 0 ACCEPT all -—— lo any anywhere anywhere

Chain FORWARD (policy DROP 0 packets, 0 bytes)
pkts bytes target prot opt in out source destination

Chain OUTPUT (policy ACCEPT 0@ packets, 0 bytes)
pkts bytes target prot opt in out source destination

6.9 iptables & EMER

X 6.9. iptables R EMHER) DRETIEFZE/INT Y M2 THREINE

-g_o gnb‘ﬂ“‘#)?éfﬁ“d\@ ;F_T-a_o
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DREZN—XIC, SSHP HTTPS R EDBEZO L DL SFIET S
%UJLH%EJ-F—JbTL\( EEBIIHULET,

6.2.4.4. iptables DEEEZHRFLUBBNICERT %

ZZETOFIETIT-> Iz iptables DR EIF. Armadillo ZBiE#H I 2 &kbhTLEVWET, ZC
T. Armadillo-640 Tl(& iptables-persistent /Xy o —IZFIBL T, 5 UHREFEL TEWHKE
ZHEMICERALE,

iptables OREZRFI DICIE. ROIVY REETLET,

[armadillo ~J# iptables-save > /etc/iptables/rules.v4

X 6.10 iptables SR ERTE

iptables-persistent i'f Y XA h—J)LEnNTWaEh>FEIF. /ete/

iptables/ 7«4 L7 NUDNFEELLZWEH, TR 6.10. |ptables ST RTF

MEBLUET, ROOAY> RZE{TL T iptables-persistent 1 >~ X ~—
= LU, BE "™ 6.10. iptables RERTF1 ZT>TLEEW,

[armadillo ~1# iptables ——policy INPUT ACCEPT
[armadillo “]#f apt-get update &% apt-get install iptables-persistent

[ 6.11 iptables MRV > —&7E (REFFH) & iptables-persistent D1 >
A=

REEEFFH S, Armadillo DRy T =7 ICERESNZRIDY A I 7T, BEIKIC iptables D&
ENEAINET,

6.3. ANL—Y

Armadillo-640 TR KL —3 & UTEBARRBRT/INA X ZRICRLET,

K63 ANL—IFTNRALZX

TINA ZEF TARITINAR GHEIN—T1¥aY AV —T1—R

ZF Y R—K eMMC /dev/mmcb Lk /dev/mmcb Lk@p1 FAyR—R

#* > iR—RK eMMC (GPP) /dev/mmcb Lk@gp2 AN FAYiR—R

#F>iR— K eMMC (GPP) /dev/mmcb LkOgp3 U *iR—R

microSD/microSDHC/ /dev/mmcb Lk1 /dev/mmcb Lk1p1 microSD 20w ~(CONT)

microSDXC #1—R

USB XEY /dev/sdx [ /dev/sd*1 USB/RAKAVH—T —
A (CONb)

[E[USB N\ T7%FIB L TEHD USB XEY 2K LICBEIE. RBEINIBIC sda . sdb . sde - ERDET,
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GPP(General Purpose Partition) I 2D WT

GPP (. eMMC O@EDEEEEZEIZEL T eMMC RERICES L3
=b  BHEETT. eMMC OBEEORIBESEE 7 RL REBMAER D 2

. /dev/mmcblk0 & KT /dev/mmeb LkOp* [CXH U TED LS HBEZAH%E

T>TH /dev/mmcblkOgpx DF—IMNEZHD B EEH D FHA.

Armadillo-640 Ti&x. 8 MiB ® GPP & 4 D{EE{LTWE T, KHEEBOD
BAE%z X 6.4. eMMC @ GPP OF&, IcikrUE 9,

& 6.4 eMMC D GPP 0 Hx&
FTARITINA R AR
/dev/mmcb LkOgp0 94ty AEREDRE
/dev/mmch LkOgp1 FHIEIE
/dev/mmcb Lk@gp2 I —H—4EiE
/dev/mmcb LkOgp3 I ——%Eg

GPP o1 —H—fEim=ERT BHl% 120.5. eMMC @ GPP(General
Purpose Partition) Zf|fE9 %, ICEEHEL TWVWET,

=

6.3.1. ANL—Y DERAE

Z ZTl&. microSDHC 7] I\%Tﬁ’f»b?ﬁ_i&% EHICANL—YDERAAEZFBLET, LUIEDS
BETIE. EBEOBENTTRERIESIC. microSD/microSDHC/microSDXC 11— R % microSD H— R &
KL UET,

SDXC/microSDXC H— Rz2ERY %i551E. Fqilc 6.3.2. ANL—Y
DIN—FT 4 VaVEEETA—NY M ZSRBULTTIA—~NY NZI1T2528
ENHDET, hid. Linux I—FILDNexFAT 7 71 ILY AT L %K
= SIENTERWEHTT, BF. BALLIEND D SDXC/microSDXC
H—RIEexFAT 774NV AT LTI A=Y SN TWVWXT,

Linux Tld. 727 EBRAFEELZR 7 71ILTo LI MNJE. —DOARBEICEFEHESNTWET, HD X
NL—=YFNAADT77AIN AT L%E, CORBEICBNTSZE%E, NIV RNTBHREVWWET, Y
Oy NETSOYY RIE, mount TY,

mount ANV Y ROHEBIPLR T A—T v NI, ROED TY,

mount [-t fstype] device dir

6.12 mount d<Y > RER
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-t A7V avickE< fstype ITIE. T77AINIRTLIATZIBELET, 77AINIRATLYAT

IEEISEEOEETY, ARUIHZBR, mount ANV RIET 7AWV AT LY A TZHRAULET, D
AERTULHBEVREDEIERD EFEADT, BERICT 7AWV AT LY A THDM > TWBHEIFEA
THICEELTLEE W, FAT32 7 7MLV AT LADIZBEIF viat  EXT3 77 ALY AT LDZHRIE
ext3 %Tﬁﬁbiﬁ'o

BE. BALRLIEHDD D microSD 11— RiE FAT32 F£fcld exFAT 7 71
IWIORATLATTA—NYREINTWET,

device (Cld. ARL—=ITFNARADTNART7A4IE&%ZEIBELEXE I, microSD 1—RD/X\—F «
V3> 1 OFE /dev/mmeblklpl . /IX\—=F 1 ¥ 3> 2 DIFEIL /dev/mmecblk1p2 &b £9,

dir [Zld. ANL=ITNARDT7FAINIATLEZNTIVRTZTA LI NI ZEBELE T,

microSD XA k (CONT) I microSD A—RZEA L, UTIKRI AV RZETTSE. /media
TFTA4LIZKMJIEmMicroSD h—RDT77AMIVV AT LAZY DY RNT B EMNTEXT, microSD 1—R
RADT7 71L&, /media T« L7 MNIUTICRZASKDICEDET,

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

K6.13RANL—YDIYTV

ANL—YEREICDATICIE, PYNTVREWSEENRETT, PYNIYRNETSOTY
RiZ. umount T9, A7 a>veULT. ZUNIVRULIEWTFNRRA AT TV RSINTWBTo LI~
EEELE T,

[armadillo “J# umount /media

.14 ANL—YDFYIIV N
6.32. ANL—YDIN—FT I gVEBEETA—T VY L

BE. BALLLIEDLD® microSD I— KPP USB XEVF, —0D/NN—F v avaEFs5,. FAT32
774V AT LTI A=Y Yy hENTVWEY,

IN—FT 4 VaVBREZBELUCWES., fdisk ANV REFEAHALET, fdisk AYY ROFERAAFIE L
T. —DOD/)\— T%/ﬂ/?%ﬁiéh‘(b\% microSD h1— RD/X\—F 1« ¥ 3%k, 2 DICHENT 50 %
¥ 6.15. fdisk AV RICKBDN—FT Va3 VEE, RULET, —E. BFEDO/N\—T 1> 3> ZHIR
LT, Fifclic 724X IVNR—FT 103222 ULTWEY, L£LBO/NXN—FT Y3 vicik
100MByte. Z2®HD/N—T 43 VICEDDREZEIDZTTWVWET, FLEHD/N—F 1> 3 >(F /dev/
mmcblk1pl . ZDIE /dev/mmcblk1p2 &4 D FF, fdisk IV ROFEMBRFEWVNAIE. man R—IE
B ULTLIEE L,

[armadillo “1# fdisk /dev/mmcblk1
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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 primary (@ 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
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.

K 6.15 fdisk A¥ Y RIC&B/IN—F 13 VEE

FAT32 77AM IV AT LATARNL—=IYTFTNARA%ZT A=Y hT B[, mkfs.vfat IY >V K& {EH
ULEYT, £fe. EXT2 P EXT3., EXT4A 7 7A4 IV RARTALATT7A—~Ny bT BICIE, mkfs.ext2 ¥
mkfs.ext3 . mkfs,extd ANV RZEEHLEXT, microSD I—RKD/X—F7 4> 3> 1 ZEXT4 771
VATALATT7A—Nvy 32OV RHlZ, RISRULET

[armadillo ~1# mkfs.ext4 /dev/mmcblklpl

6.16 EXT4 7 7 LY A7 L DR
6.4. LED

Armadillo-640 @ LED & GPIO T#EfichTWadiced, VI Nz 7 ThHIflITEZ &N TEET,

FRALTWBETNAARZA/NIELED 73R ELTEESNTWS e, LED 7S XTFTo LI ~YLL
TOT77AILICEL>TLED OflilZ{T 5 EMTEXY, LEDVZXTFT LI KU &K LED OXIG%ZE
RICRULET,
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FO6S5LED VAT« LY kY & LED OXI

LED VS A7« L I kY AV5—Txz—2R T7AIENUH
/sys/class/leds/red/ a1—H%— LED 7k default-on
/sys/class/leds/green/ I1—4%— LED#& default-on
/sys/class/leds/yel low/ a1—%—LED & none

DIBEOFBETIE. 2D LED 2R3 LED V5 XF 1L MU % /sys/class/leds/[LED]/ D LS lcK
EEUXYJ, [LED] OERZEEFHAMNZTLIEI L,

6.4.1. LED % mT/7EXT9 %

LED 2S5 XFT«4 L2 RNYULIT®D brightness 7 7 M JILNEZZEZEZ AL T &I K> T, LED O=KT/EAT
HETIS5TEMNTEZET, brightness CEZADLEMREIF 0~255 T,

brightness (C O LIADEZEZIAD E LED BARATUE T,

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

K 6.17 LED Z RT3

Armadillo-640 @ LED (T (ZIEEHITEDHEREN R W=, OCHKT). 1~
/ 255(=UT)D 2 DDREDAIEET 2 ENTEET,

brightness (CO ZZEZIAL & LED AEATUE T,

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

6.18 LED #HJ Xt 3
brightness Z5&H T & LED OIRENEBTE=E T,

[armadillo ~1# cat /sys/class/leds/[LED]/brightness

B 6.19 LED ORRE=EFRRT S
6.42. NUAZERAYTS
Linux Tl&. LED ZHBFEDTA I VI THSEZIENTEXT, Ihz ThUH EHFUET,
LED 7S5 X7 4 L7 NULIT®D trigger 77 A IINEZEEZ AL I &Ic &> TLED ORUT/BATICKY
HEBRETDIENTEXT, trigger THR—FESNTVBEIRIUATOED T,

#& 6.6 LED MU HOEE

BE BB
none NUAZRELEEA
mmc0 eMMC D7V tERZ Y FICLET
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BE B
mmc1 microSD 2Oy hDF IV ERAZVFICLET
timer 1{%@7’( VUOTHRIASEIZETVWET, COREICTD

lE&D. LED 75 XF7 1« L2 MYULLTIC delay_on,
delay off 77 'f)lz?fl‘HjiEb T2 N SUATHRER, HATREZ 2
UMBANTIEELET
heartbeat IL,\TEIUDJ:'D ICRKT /BT ZITWET
default-on IZ Linux A—X IO SERALUET, LED AR UET

trigger 77 M) ZHmAEHT EHR—ELTWB NI AL BREBMO N ABNKRTRENET, [1H°
FVWTWSHEDHRED KU AT,

[armadillo ~]# 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® mmcl1 timer oneshot heartbeat default-on

6.20 ML TW3 LED kU HZERR
UToANY RZXRTIdE. LED D 2 BRUT. 1 WIBIZRORLET,

[armadillo ~J# echo timer > /sys/class/leds/[LED]/trigger
[armadillo ~]# echo 2000 > /sys/class/leds/[LED]/delay on
[armadillo ~]# echo 1000 > /sys/class/leds/[LED]/delay off

6.21 LED ® kU HIC timer ZI8E T %
6.b. 1—H—XAA v F

Armadillo-640 DA —H—XA Vv FDTINAARZANE, 41TV RNTFTNNAREUVTEEINTW
F9, AIVTIYNTNARADTINART7AILDSRI YTy a/U)—AARY NZRET BN
TEZEY,

A—H—AYFDAVTYRTINART7AILE, ERAYFICRIGUTcARY M O— R ZERICR
LEd,

RE6TAVTYNTIRART7AILEARY NO—R

21— -1y F ATy RNTIRARAT 7L ARYFMI—R
SWI1 /dev/input/event0 28 (KEY_ENTER)

ATy b TFNAAFRESNEIBEICA Ty I ADEDIRSNE T,
USBTFN\NA AR EZEHE LTI Ty N TINA X ZEBIMUL TWBIEEE.
TFTINARAT7AINDA VT YT ANERDEEEENH D £,

6.5.1. ARV N%FERT S

A—H—XAYFORIY T2/ ) —ZAARY NZHERIT BzHIC. T TIE evtest AY VR
HFAUEYT, evtest ZEIET BT, Ctrl-c ZAANLTLIEE L,
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[armadillo “]# evtest /dev/input/event®
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 —----———-———-

6.22 1—H -1 v F: A X N DHERE

(1) SWI1 DIRYY Ty ARVINEBREULEEZDERT
(2) SW1 ORTY UY—R ARV NEBRHBUZEESDERTR

6.6. RTC

Armadillo-640 (&, i.MXBULL ® RTC = FIHL TWE T,

BRNMIET SN TERAZRBSELLWEEE. BRANDA YT =7 21— (CONI3)IcHMFF /Ny 7
U—ZERI B EMNTEXT,

r18.6. Armadillo-600 ¥ —X WLAN A 7Y 3>EY1—J)b,). T185.

Armadillo-600 ¥ —X RTC A 7Y 3>EY a2—/Jb) % Armadillo-640

ICERT 2 E CREMESHBEY 7Y L7027 (RTC)2{#ERT 3
= ZENTEET,

6.6.1. RTC ICRAZRET %

Linux ORZICIF. Linux A—RILDNEEIT BV AT AVHY T & RTCHEBIZ/N—RT 77
Oy 7D 2@ENHND I, RTCICKRAZRET 2cHICFE. FIVRTLAVAVIZRELET ., £
DRIC, \=RDz7I0v I 2 ATLIAY 7 E—HSERFIRERD XTI,

VAFLA7AyvUE, date ANV RERAWTEREULX T, date AY Y RDGIEICIE. RET DEL%
[MMDDhhmmCCYY.ss] EWS 74—V R THEELET, B 74— v DK T 4 — )L ROBKZERICK
LE,

RS BAT7A—ITv DT sr—ILR

Z74—JLR =L

MM A

DD H(BR#@H)
hh F

mm )
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Z4—ILR =\73

cC FEDORIID 2 HT(HRETT)
YY FORBD 2 HT(ARET
ss W (ER& )

2018 3B 2H 12K 34 9 56 WICRRET 5Hl1ZRICRLET,

[armadillo
Sat Jan 1
[armadillo
[armadillo
Fri Mar 2
[armadillo
Fri Mar 2

~1# date

09:00:00 JST 2000

1t systemctl stop systemd-timesyncd. service
“]# date 030212342018.56

12:34:56 JST 2018

~1# date

12:34:57 JST 2018

6.23 YRATLVOY I ZERE

/ Armadillo-640 T, 1ZEX#T systemd-timesyncd.service BEEL TL)

£, systemd-timesyncd.service [&. BEEHNIELWEE X TWBEZ
ERBELSIC BETYRTLAZOYIELW\—RIz7oOY 7 =&
ELEXRT,

ZDfce. date ANV RTEEDKAZREL TH. F<IC systemd-
timesyncd.service IC &k > TEBRIOIE UL WKKICBREINTLUERWVE
T INZEBlT2H., YATLYVOY I ZHRET DHIIC systemd-
timesyncd.service Z{E1t T 2RENH D XY,

[armadillo “]# systemctl stop systemd-timesyncd. service

systemd-timesyncd.service (&, RO NTP —/\—ZFALEXT, FIA
9% NTP % —/\—(&/etc/systemd/timesyncd.conf TRET B Z &H
TZE%9, %U< IE man timesyncd.conf 22 L T ZE LY,

- 0.debian.pool.ntp.org

- 1.debian.pool.ntp.org

- 2.debian.pool.ntp.org

- 3.debian.pool.ntp.org

systemd-timesyncd.service Z BEI TEBI LAWK SICT B ITIF. RD
KOICLTH—ERZEMMELET,

[armadillo “1# systemctl disable systemd-timesyncd.service
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Armadillo-640 5 A LYV =2 IET 7 AN T IST ICERESNTWVWET,
timedatectl AV KT, ChEZEEIT S ENTEET,

= 4LV —>% UTC ICEETBICIFRDLSICOATY RZEFTLET,

root@armadillo:"# date

Tue Feb 12 10:32:07 JST 2019

root@armadillo:"# timedatectl set-timezone Etc/UTC
root@armadillo:"# date

Tue Feb 12 01:32:10 UTC 2019

VRATFLOY I EERER. I\—RKRUxz 770y 7% hwclock Y REHWTERELE I,

[armadillo ~1# hwclock (1)
2000-01-01 00:00:00. 00000040900

[armadillo ~J# hwclock --utc --systohc (2

[armadillo ~J# hwclock —--utc ©
2018-03-02 12:35:08. 21391140900

K624 \—RUxzF770Yy I ZRE

(1) REDON—RD 77OV 7 ZRRULET,
@ /N\—RUz7/OvIEREHAKUTC)THRELEY,
© N\—RUzF/7O0YIDNUTC TEULKRESNTWS I EZBRLET,
r18.6. Armadillo-600 ') =X WLAN A 7> 3 v & a—)b) Ffcld
18.5. Armadillo-600 ¥V —X RTC A 7> 3 v EY 21—l DEREIC
LMX6BULL @ RTC IcRX%Z&ET D55 (E. —rtc A7 37T /dev/rtcl
= ZIEELET,
[armadillo “J# hwclock --rtc /dev/rtcl
Larmadillo “]# hwclock —--rtc /dev/rtcl --utc --systohc
[armadillo “J# hwclock --rtc /dev/rtcl --utc
6.7. GPIO

Armadillo-640 @ GPIO (&, generic GPIO & UTEE=NTWET, GPIO 75 XAFTr LI KUY
TOT77AIICL>T GPIO OFlElZITS> 2 ENTEXT,

% 6.9. CON9 E'> & GPIO &S5 0¥ DHEEVIFGCPIO EUTHET R ENTEET,
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% 6.9 CON9 > & GPIO &S DXL

EY&S Ev4& GPIO &S
1 GPIO1_1022 22
2 GPIO1_1023 23
3 GPIO1_1017 17
4 GPIO1_1031 31
5 GPIO1_1016 16
6 GPIO1_1030 30
13 GPIO3_1023 87
14 GPI03_1024 88
15 GPIO3_1025 89
16 GPI03_1026 90
17 GPIO3_1027 91
18 GPI03_1028 92
25 GPI04_1006 102
26 GPIO4_|007 103
27 GPI104_1008 104
28 GPIO4_1009 105

RBTIE GPIO ELTHIRAT B ENTETR A, INS5DEVZ GPIO &
ULTHIAT %5 E. at-dtweb ZHWE T,

at-dtweb OFIAEAEICDWTIE T20.3. Device Tree ZHAI XA RXT
%, #SBLTLEIWL,

: % 6.9. CON9 E'> & GPIO 5 DxtIt) @ CON9 1, 3~6 E' > (F#IHERR

GPIO BSIERDHKL DB Z N TEXT,

g GPIOXﬁIOy _> (X - 1) * 32 + y

Bl Z X, GPIO4_IO8(CON9 27 EV)DHZEIF. UTDELSICHED XY,

(4-1) %32+8=104

6.7.1.GPIO VS AT« LU MU ZERT %
GPIO £RIFIT 3Icid. T GPIO 7« LY NI EERT 2BENB DX,

GPIO 5 RF 4 L2 KYUld., /sys/class/gpio/export | GPIO BEESEZEZZAD T &Ik > T, 1B
FTE5ENTEET,
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[armadillo ~1# echo 22 > /sys/class/gpio/export
[armadillo ~J# ls /sys/class/gpio/gpio22/
active low device direction edge subsystem uevent value

B 6.25 GPIO VS AF« L7 bV ZERT S

LIEDEATIE. 2D GPIO #Rr9 GPIO V7 S AXAF 14 L2 KU % ”/sys/class/gpio/[GPI0]” D& S
ICRELELET,

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

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

6.7.2. A\MATHAZEET S

GPIO 4 LYV NULLT® direction 77 A IILINEZEZIAD I EICE>T. AHOAHEEZEET S
CENTEEXY, direction CEZIATEMNRMEZRICRLET,

5% 6.10 direction DH{E

RE A

high ABAIE%ZE OUTPUT ICERELET . HALNILOEG/REZITIIENTEXT, HAL ALK HIGH L)L
BHEY,

out AATIE%ZE OUTPUT IZERELE T, HALNILOEG/REZITS I ENTEXT, HAOLANLIE LOW LARILIC
BHEY,

low out ZRELIBELRALTY,

in ANARZ INPUT ICRELE T AALNILOBRZEITS CENTEIINRERTEFEA.

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

6.26 GPIO D AHDAEZREY % (INPUT [CERTE)

[armadillo ~1# echo out > /sys/class/gpio/[GPI0]/direction

[ 6.27 GPIO D AHAAE%ERET % (OUTPUT ICRTE)
6.7.3. AALRILZBRFT %

GPIO 7«4 LY N ULLT®D value 77 A LD\ SfEZHRAHT ZEick>Te AALNILZEREIT S
ENTEXT, "0"& LOW LAJL, "T"IE HIGH LRNILZRDULE T AALNILOEEIFALIAE
HYINPUT, OUTPUT O ESE5THITS ZENTEFXT,
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[armadillo ~]# cat /sys/class/gpio/[GPI0]/value
0

6.28 GPIO DAALNILERET 3
6.7.4. HALNILZRET B
GPIO 7+ Lo kLT D value 7 7 A LNEREERE T LItk > T MALNILERET B L

MTEET, "0k LOW LAJL, "0'BlskE HIGH LNILERD ULET. HALALORERGALAS
1At OUTPUT TAIFNIETS Z EFTEHE A,

[armadillo “1# echo 1 > /sys/class/gpio/[GPI0]/value

6.29 GPIO OHALNILERET S
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7. Linux 1 —X )Lk

AETE, Armadillo-640 ® Linux 71— R JLAERICDOWTHALET .

71. 77A#A)N AV T74F2L—>3Y

Armadillo-640 @ Linux A—XILDF 7 AR AV T4 FaL—YavhRHINTWBE 7 71 LI,
Linux 71—=%JLY —X 7 71 )L (linux-v4,14-at[VERSION]. tar.gz) Ic & £+ % arch/arm/configs/
armadi Ll lo-640 defconfig T9,

armadillo-640 defconfig TERCH > TWBEFELETE%E Tk 7.1. Linux A —XRILEEXRTE, IR
LE,

& 7.1 Linux h—XRILEERTE

aAv7«47 teA

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. T7AINEBATS 3>

Armadillo-640 @ Linux A—XILDT 7 A )L NEEA T a3 VICDWTEHBUEY, 77 #J)L MARE
Tl ROELSICERESNTWVWET,

RT72LNux A—XILDTT7 A NEEBIA T Y

wEA S>3y e

console=ttymxc@ REIOTHRENENEIND A= v /LYY —)LIT ttymxcd
(CON9)ZHEELE T,

root=/dev/mmcb Lk0p2 IW—KRT7 7Y AT LICeMMC ZIEELE T,

rootwait root= TIREULT/INA ADFIBAEICRZETIL— T 741
IWYRTLADY DY N EESEET,

7.3. Linux RZ1/\—&

Armadillo-640 THIBT 2 ENTEBZTNAARSANICDWTHBALET, ERSA/NTHAL
TWBY—XOA—ROSBEXERT7AILDI/IKZAN, AV T4Fa2L—YaVIIRERER. RKOFN
A2TFAIBEICDVWTRHUET,

7.3.1. Armadillo-640

Armadillo-640 D/\— R = 7 DREHRBHRPEY DX ILF 7L 7 XE®R. .MX6ULL OH¥IHALFIE
ENERSNTNET,

BEEJTZY—XI—R . arch/arm/mach-imx/
. arch/arm/boot/dts/armadil Lo-640. dts

. arch/arm/boot/dts/imx6ull.dtsi
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H—I)A>vT+4Fa
L—>3yv

7.3.2. UART

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

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

<ARCH_MXC>
<SO0C_IMX6UL>

Armadillo-640 @ > U 77 )L & . iMX6ULL @ UART (Universal Asynchronous Receiver/
Transmitter) ZFFB U TWEX 9, Armadillo-640 DIZEERRETIE. UART1 (CON9) #za>vvV—JLEL

THALTWET,

74—y . FT—YEvVv kR 7o0or8EvYhk
- AhvT7EYRR:Tor2EY K~
- NNUF o B or T or RL

. 70— CTS/RTS or XON/XOFF or & L

i\

- BRKR—L — h:4Mbps

UART3 (CON3 / CON4)DERAMR—L — b (& 230.4kbps T,
RS-232C LNIVEH# IC DFRARR—L—KTY,

=

EEdT2Y—X1—NR

. 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
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Device Tree RF¥ 2 XYV
~

TINARXT7 74

A—XIAVT14F¥2
L—>3y

7.3.3. Ethernet

.- 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

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

JYFPIAVI—T1—R TINARAT 7L
UART1 /dev/ttymxc0
UART3 /dev/ttymxc2
Device Drivers --—->
Character devices -—->
[x] Enable TTY ITY>
Serial drivers --->
[*] IMX serial port support <SERIAL_IMX>

[*] Console on IMX serial port <SERIAL IMX CONSOLE>

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

LTWET,
Bae

BEYdY—Xd—K

- BfERE: 100Mbps (100BASE-TX), 10Mbps (10BASE-T)

B{EE— R: Full-Duplex (£Z), Half-Duplex (¥ )

. Auto Negotiation H#7R— k
- Fr UMY IR— K

Uy OBEYR— b

- 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
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Device Tree R¥ 1 X
~

XY RT=TFINAR

H—xJ)aAvT 4%
L—>3y

7.3.4. WLAN

. drivers/net/phy/phy device.c
.- drivers/net/phy/smsc.c
- Documentation/devicetree/bindings/net/fsl-fec. txt

. Documentation/devicetree/bindings/net/phy. txt

. 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>
-%x-  PHY Device support and infrastructure ---)> <PHYLIB>
[%] SMSC PHYs <SMSC_PHY>

Armadillo-600 ') —X WLAN A 7> 3 v EY 12— )L HE LV Armadillo-600 ') —X BT/TH A7
ayvEYVa2—I)LDO WLAN SIEFIVICE. 7y h~—2 72 /8 Armadillo-WLAN €3 2 —)L
(AWLI3) W EHEINTWVWET,

WLAN A7 3 >EY2—I)LDO AWL13 (& CON9 ZEBL T 17.3.7.USB /KX b (TR USB OTG2

[CEHRINTWEYD,

BT/THAZ>3>EY2—)LD AWL13 (&, CON9 zi#&EL T 7.3.8.USB/\7, [c/R9 USB/\T

[CEfRSNTWET,
HEae

RYNT=TFNNA A

NSTA=27—v 3
RIAP=7 7 7R A > k

- F¥rxI(2.4GHz): 1-13
- BEERE (RS LD ERE)

. |IEEE 802.11b: &K 11 Mbps
. |IEEE 802.11g: 8K 54 Mbps
. |IEEE 802.11n: &K 72.2 Mbps

- Fy rxRILFE: 20MHz
- MIMO(Multi Input Multi Output) 1x1. > ZIJILAKY—L
- ¥ 2T 18 WEP(64bit, 128bit), WPA-PSK(TKIP,AES), WPA2-

PSK(TKIP,AES)

 FOERAR AV TSANSIF v E—R(STA UL AP EI5tfE), 7 Ry
JE—NR

- awlan@
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B#EdT2Y—XO—R . drivers/net/wireless/awl13/

H—xJ)AvT+4F2

L—y 3y Device Drivers --—->
[*] Network device support -—-> <NETDEVICES>
-%- Wireless LAN ——-> <WLAN>
[x] Armadillo-WLAN(AWL13) <ARMADILLO WLAN_ AWL13>

Armadi l Lo-WLAN(AWL13) Driver Options --->
Selected AWL13 interface (USB) -—->
(X) usB <ARMADILLO WLAN AWL13 USB>
() SDIO (NOT TESTED <ARMADILLO WLAN AWL13 SDIO>

7.3.5. Bluetoothe

Armadillo-600 ¥ U —X BT/TH A 7Y 3 v EY 1 —/LICiE. 1N FEI & EYSKBNZWB h#E#E S 11
TWEY, EYSKBNZWB (&, 7.3.8. USB/\7 ([CEHREINTWLWET, Bluetoothe #aexBEMLT %
&, Bluetoothe #gezFfFHTE X I,

FINA R . hci0

BEEYTS5Y—XJ—K . net/bluetooth/

. drivers/bluetooth/btusb. c

A=AV T1Fa
L—y 3y Device Drivers --—->
[*] Networking support --->
[*] Bluetooth subsystem support --—-> <BT>
[*]Bluetooth Classic (BR/EDR) features <BT_BREDR>
[x] RFCOMM protocol support <BT_RFCOMM>
[*] RFCOMM TTY support <BT_RFCOMM_TTY>
[x] BNEP protocol support <BT_BNEP>
[x] Multicast filter support <BT_BNEP_MC_FILTER>
[x] Protocol filter support <BT BNEP_PROTO FILTER>
[x] HIDP protocol support <BT_HIDP>
[*] Bluetooth High Speed (HS) features <BT_HS>
[*x] Bluetooth Low Energy (LE) features <BT LE>
[*] Enable LED triggers <BT_LEDS>
Bluetooth device drivers --—->

[*] HCI USB driver <BT HCIBTUSB>
[*] Broadcom protocol support <BT_HCIBTUSB_BCM>
[*] Realtek protocol support <BT HCIBTUSB RTL>

7.3.6. SD/RRX k
Armadillo-640 @ SD 7R X k (&, i.MX6ULL @ uSDHC (Ultra Secured Digital Host Controller) %z
FIBLTWE Y, Armadillo-640 TlE. A > R—K microSD %% % (CON1) »*uSDHC2 Z#F]FE U
BEgE - B— R %A 7: microSD/microSDHC/microSDXC/microSDIO
. JXR1&: 1bit or 4bit

- AE—RKR¥E— K: Default Speed (24.75MHz), High Speed
(49.5MHz)
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CH—RF 4T NHR—

TFTINAC AT 71 . /dev/mmcbLk1
BEd5Y—XJ1—NR . drivers/mmc/core/

- drivers/mmc/host/sdhci-esdhc-imx. c
. drivers/mmc/host/sdhci-pltfm.c
. drivers/mmc/host/sdhci.c
E?avk:e’Tree K2 X> . Documentation/devicetree/bindings/mmc/fsl-imx-esdhc. txt

- Documentation/devicetree/bindings/mmc/mmc. txt

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

Hh—x)aA>vT4F2

L—y 3y Device Drivers -—-)>
[*] MMC/SD/SDIO card support -—--> <MMC>
[*x] MMC block device driver <MMC_BLOCK>

(8) Number of minors per block device <MMC_BLOCK MINORS>
#xx 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_SDHCI ESDHC_ IMX>

7.3.7.USB /KRR ~

Armadillo-640 @ USB 7R X b (&, i.MX6ULL @ USB-PHY (Universal Serial Bus 2.0 Integrated
PHY) & & 0" USB (Universal Serial Bus Controller) ZFfI|FBUTWZE 9, Armadillo-640 Ti%. USB
IRARA 5 —Tx—X (CONB) A* OTG1 (FER) & OTG2 (LE) ZFIHL TWEXYJ, OTG2 (& CON5
& CON9 EHHFIAICE > THED, AEHISDESTUDBEZIDIENTEDLSICHE>TWVWEXY,, 5
L<IE T16.5.CONS(USBIRA KA H—Tx—R); ZBLTLEE L,

BERE . Universal Serial Bus Specification Revision 2.0 ##L
- Enhanced Host Controller Interface (EHCI)Z2E#L

- BmXL— b:USB2.0 High-Speed (480Mbps), Full-Speed (12Mbps),
Low-Speed (1.5Mbps)

TINAC AT 71 - XEBEYFINNA ZADIFEIE. T/INA A28 U IEE T/dev/sdN (N (&
aMSDEER) ERD XTI,
/O TNARDFEFE. 77202 aVICRUETNART7AILER
DEY,
BET %Y —XI—NR . drivers/usbh/chipidea/

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

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

. drivers/usb/phy/phy. c
Device Tree K& 3 X> . Documentation/devicetree/bindings/usb/ci-hdrc-usb2. txt
N

- Documentation/devicetree/bindings/usb/usbmisc—imx. txt

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

H—xI)A>Y T 1%

L—y 3y Device Drivers -——>
[x] USB support -——> <USB_SUPPORT>
[x] Support for Host-side USB <UsSB>
*x% USB Host Controller Drivers #xxk
[x] 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 --->
[*] NOP USB Transceiver Driver <NOP_USB_XCEIV>

7.3.8.USB/\7

Armadillo-600 ¥U —X BT/TH A 7> 3> &Y 1 —JLicid. Microchip # USB2422 h'E&EINnT
WE9, USB2422 (. CON9 Z@L T 7.3.7.USBRX b (/"9 USB OTG2 IcEfHSNTWET,

o

(aYay

B - Universal Serial Bus Specification Revision 2.0 ##L
B9 5Y—XI—NRK . drivers/usb/core/

H—x)A>vT4F2

L—y 3y Device Drivers --->
[x] USB support --—-> <USB_SUPPORT>
[*] Support for Host-side USB <USB>

739. V71 Loy Y
Armadillo-640 DY 7 ILF A L Ay 21, iIMXBULL ® RTC ##% AL TWET,

Fiz. T18.5. Armadillo-600 ¥ U —X RTCA 7Y avEYa1—Iby 8LV M18.6. Armadillo-600
JYU—=ZXWLAN A7 a>vEYa2—)b) IKld. BERERIZENDK)SE NR3225SA MBI TWE
9, NR3225SA [E. T7.3.12.12C, IC/~RT 12C-GPIO1 (12C ./ —K: 5-0032) IcEHRENTWET,

12 - P I7—LEDAHFYR—K
TINAAT 74 - /dev/rtc

- /dev/rtc0

- /dev/rtcl

NR3225SA A /dev/rtcd &725 LS. Device
Tree TTA Y7 AZRELTWVWEXT, DI
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BEYdY—XI—K

H—xJ)AvT4F2
L—>3y

. M18.6. Armadillo-600 > —X WLAN #
TV g3vEYa—I)ly &LV T186.
Armadillo-600 ¥ Y —X WLAN A7 3> E
Va1—)b1 OEHRF. iMX6ULL @ RTC #ge

& /dev/rtcl &b ET,

ITA4 U7 XADEREIE. Linux-4. 14-

at[VERSION]/arch/arm/boot/dts/

armadi Llo-640 con9 awl13 rtc.dts T{T> T

W9,

- drivers/rtc/rtc-lib.c

- drivers/rtc/rtc-core.c

. drivers/rtc/hctosys.c

- drivers/rtc/systohc.c

. drivers/rtc/nvmem. c

- drivers/rtc/rtc-sysfs.c

- drivers/rtc/rtc-proc.c

- drivers/rtc/rtc-dev.c

- drivers/rtc/rtc-nr3225sa.c

. drivers/rtc/rtc-snvs.c

Device Drivers ——
[*] Real Time Clock

[*] Set system time from RTC on startup and resume
<RTC_HCTOSYS>

(rtc@) RTC used to set the system time
<RTC_HCTOSYS DEVICE>

[*] Set the RTC time based on NTP synchronization
<RTC_SYSTOHC>

(rtc@) RTC used to synchronize NTP adjustment
<RTC_SYSTOHC DEVICE>

[*] RTC non volatile storage support
<RTC_NVMEM>

*x*% RTC interfaces %%

[¥x] /sys/class/rtc/rtcN (sysfs)
<RTC_INTF SYSFS>

[x] /proc/driver/rtc (procfs for rtcN)
<RTC_INTF PROC>

[x] /dev/rtcN (character devices)
<RTC_INTF DEV>

%% I2C RTC drivers #kx

<RTC_CLASS>

[x] NDK NR3225SA <RTC_DRV_NR3225SA>

*%x on-CPU RTC drivers k%
[*] Freescale SNVS RTC support
<RTC_DRV_SNVS>
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PI—LEIDRAHE. TNART7AILEEHTHRI S ENTEXT,

SEHRIBIRICDOWTIE, Linux h—XILDY —XO—=RICEFENTWS R¥ 2 X >k (Documentation/
rtc.txt) ot > 7L 70O Z I(tools/testing/selftests/timers/rtctest.c) 2SR L T 2 & Ly,

7.3.10. LED

Armadillo-640 ICEHINTWBY 7~ o PHIfEITIEEZR LED ICiE. GPIO AMEfRI N TWE T,
Linux Tlt. GPIO ##tF LED R 5+ /\ (leds-gpio) THIHT DI EMNTEET,

sysfsLED #5251 L%
N

FEd2Y—XJ—NR

Device Tree KF 1 XY
~

Hh—x)A>YT14F¥aL—
V=04

7311, 21— -1 v 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
[x] 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 [CEHINTWBI1—H—X 1 v FITlE, GPIO pMEFES N TWET, GPIO hMEfFiS
N1——ZFETA X2~ (Press/Release) & HT 22 EMTE XY, Linux Tld. GPIO #itA+—
R—R RZ/\ (gpio-keys) THIET 2 ENTEET,

A—P-RAvFICF. RICRIF—I—RPEDHTSNTVEXT,

K73 F—1—K
1—HY—ZAvF F—a—RK IRV hI—F
SW1 KEY_ENTER 28
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TINACRAT7A)

B#EdsY—XO0—R

Device Tree KF 1 XY
~

H—J)AvT4Fa
L—>3yv

7.3.12.12C

. /dev/input/event1 [3I

- drivers/input/evdev.c

- drivers/input/input-compat.c

. drivers/input/input.c

- drivers/input/keyboard/gpio keys.c

- Documentation/devicetree/bindings/input/gpio-keys. txt

Device Drivers --—->
Input device support -—-->
—-%— Generic input layer (needed for keyboard, mouse, ...)

<INPUT>
[*] Event interface <INPUT_EVDEV>
%% Input Device Drivers *xk

[*] Keyboards -——>

[*] GPIO Buttons

<INPUT_KEYBOARD>
<KEYBOARD_GPI0>

Armadillo-640 @ 12C 1 > % —7 = —Xl&. i.MXBULL @ 12C(I12C Controller) & & U GPIO =
UTc 12C IRA RS A )X (i2c-gpio)ZFIAL X9, F/c. i2c-gpio ZFHT S & T, 12C KA ZEMT

B ENTEET,

Armadillo-640 THIFBLTW3 12C /XX &, #EHRINS 12C TINA AZRICRULET,

RT7T412C TINA1R

12C /XX 12C 71 X

FRLA TINARE
0(12C1) 0x08 PF3000
5(12C-GPIOT) 0x32 NR3225SA [l

[BICON9 (€ Armadillo-600 ¥'J —X WLAN # 7> 3 Y EY 12 —JLF Tt Armadillo-600 ¥ U—X RTC A 7Y 3 v EYVa1—)L

’&?ﬁ:ﬁbfc Eéo

Armadillo-640 DIEAIREETIE. CONFIG_12C_CHARDEV iE®E B> TWB e 1—HF— RS A
INT12C TN\NA A %=HHT B ENTEXET, I—HF—RSAN\EFAIT ZHFEIE. Linux H—%ILT
12C FINA ZICHIT B T/INA AR S A NEERCTIDNENSHD FT,

HBe

TINACAT 74

BEYdY—XI—K

- B KErixL — b: 384kbps
. /dev/i2¢c-0 (12C1) 4

- /dev/i2c-5 (12C-GPIOT)

- drivers/i2c/i2c-core.c

. drivers/i2c/i2c-boardinfo.c

BIUSB FNA R EEEHRLTA Y TY RTFNRARAEEBML TWBIBAIE. BEESNERBOEENIBDHET
MArmadillo-640 DIBEERETIETNA R 7 71 ILIMERE N EHE Ao
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Device Tree KF¥ 31 XY
N

H—I)AYT4FaL—
V=4

- drivers/i2c/i2c-dev.c

. drivers/i2c/algos/i2c-algo-bit.c

. drivers/i2c/busses/i2c-gpio.c

. drivers/i2c/busses/i2c-imx.c

- Documentation/devicetree/bindings/i2c/i2c-imx. txt

. Documentation/devicetree/bindings/i2c/i2c-gpio. txt

Device Drivers --—->
12C support --->
[*] I2C support <12C>
[*] Enable compatibility bits for old user-space <I2C_COMPAT>
[x] 1I2C device interface <I2C_CHARDEV>
12C Algorithms --—->
-%- I2C bit-banging interfaces <I2C_ALGOBIT>
12C Hardware Bus support --—->
[*] GPIO-based bitbanging I2C <I2C_GPIO>
[x] IMX I2C interface <I12C_IMX>

7.313. XT—=XRIAV K

Armadillo-640 M/ —< %I X > MNEEEIE. Linux @ SPM(System Power Management) & & O
DPM(Device Power Management)ZF#JFHL TWE T, /NT—IYRIAY NREEEBHE—RNIIEBER
Bz EIcED. Armadillo-640 DHEEBEEHEMNZZZENTEEXT,

INT—YRXIAXY NEBERFIRT % IC X, Linux A—XRILDN—=Y 3y
M v4.14-at10 L&, U-Boot D/N—3' 3 H v2018.03-at4 LIETH 2
ENHDET,

NT—=XRXIAXY NREZEBNE—RICBBSE®Z . 77U T—Y 3 Y OERTIF—FELL. Linux
A—RIVETARY MREERD T, BRERIEET S & Linux A—RILD YU Y 21— LAMENTH
nreg, 779 5—2avoRTEeBRULET,

sysfs 771 )L .

FEY Y —AJ—NR

H—xI)A>Y T 1%
L—>3>v

/sys/power/state
. kernel/power/
Power management options ---)>
[*] Suspend to RAM and standby <SUSPEND>
-x%— Device power management core functionality <PM>

Armadillo-640 NHHd 2/NT =Y RI A NRREEE . /sys/power/state ICE Z AL XFH DI

ZRICRULET,
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RT7T5MWHTB/INT—IRIAY MRRE

NRT—YRXIA> NMRRE X3 HiEA

Suspend-to-RAH mem BOHBBNENABTENTES

Power-On Suspend standby Suspend-to-RAM & D H1@IE TEIR
9352 EMNTE, Suspend-to-ldle & D
HHEBENENZZZENTEDS

Suspend-to-Idle freeze RLERETERIZIENTES

ERZERE U THBARERT/INA XERDED TI,

UART1 (CON9)

USB 0TGT (FEXR)

USB 0TG2 (LE%)

RTC(i.MX6ULL)

FEIRE
|

BaE

FEIRE
&l

BaE

FEIRE
e

BAE

FEIRE
&l

BAE

K176l

T—IRE

[armadillo ~1# echo enabled > /sys/bus/platform/drivers/imx-
uart/2020000. serial/tty/ttymxc0/power/wakeup

USB 7/ X D¥Fik

[armadillo “1# echo enabled > /sys/bus/platform/devices/
2184000, usb/power/wakeup

[armadillo “1# echo enabled > /sys/bus/platform/drivers/
ci_hdrc/ci_hdrc. 0/power/wakeup

[armadillo “1# echo enabled > /sys/bus/platform/drivers/
ci_hdrc/ci_hdrc.0/usb1/power/wakeup

USB 7/ X D¥Fik

[armadillo “1# echo enabled > /sys/bus/platform/devices/
2184200, usb/power/wakeup

[armadillo “1# echo enabled > /sys/bus/platform/drivers/
ci_hdrc/ci_hdrc. 1/power/wakeup

[armadillo “1# echo enabled > /sys/bus/platform/drivers/
ci_hdrc/ci_hdrc. 1/usb2/power/wakeup

72— LENDAH

[armadillo “1# echo enabled > /sys/bus/platform/devices/
20cc000. snvs¥:snvs-rtc-Llp/power/wakeup

[armadillo ~1# echo +180 > /sys/class/rtc/rtc@/wakealarm
[armadillo ~J# poweroff

7.1 poweroff I¥ > RTERZUIKTL. 180 #RIC i.mx6ull
® RTC T#KRT 2
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RTC(NR32258A) BRE FI7—LEIDAH
A
E=Eulle

[armadillo ~J# echo enabled > /sys/devices/soc0/i2c-gpiol/
i2c-5/5-0032/power/wakeup

E174
[armadillo ~J# echo +180 > /sys/class/rtc/rtc0/wakealarm
[armadillo ~]# poweroff

7.2 poweroff ¥ RTEREZTIK L. 180 BRIC
RTC(NR3225SA) THEERY 2

RTC(i.MX6ULL) & RTC(NR3225SA) (T ARy RIRRESZ 17 Tld7% <. poweroff AN Y RZHERL
e ERDOYIBTREN SERMNAEETT, RTC_BAT EVHS/N\y I 7w TERNMEHES N TWBIRET,
ONOFF E > % fcld poweroff ¥ > RzER U TERZY > cHE. BV BRZANGE L THHEILE
LEtA. COREBHISHEET DHEIF LD RTC(1.MX6ULL), RTC(NR3225SA) XU T%=S
BULTLEE W,

- ONOFF £ 0l £ 2EIRD ON
FilE. "15.5. AL S DERHE) SRU TS WL,
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8. Debian 1—t%'—Z > R{tHk

AKETIE. Armadillo-600 YU —X® Debian 1—H%'—Z Y RKOERWRERKICDOWTERBELE I,
8.1. Debian 1—Y%'—5 Y R

Armadillo-600 Y —XDIL— 7714V AT LE LT, 32-bit hard-float ARMv7( farmhf; )
7—x 77 F v HD Debian GNU/Linux 10(d— K%&x—LA Tbuster; )ZEZAARLEE. 1 X—I%
EBREUCEZDI—Y—Z 2 RAICIX. Armadillo DEEICHERR/INED/Cy TF—IPERENEENT
WE9,

Armadillo-600 ¥ —Xic1 >~ A k—J)LE iz Debian GNU/Linux 10 I&. eMMC Z 7z & microSD
H—RETEMELZE T, Linux T—RILAEIEL TWLWBIREET Armadillo DEREETIMTT 2BS1E. &
9 Thalty AVY RIc&BETZ#TWVW. RAM Elcx+vv¥aadnTwd eMMC £7ld microSD A—
RADEZAHIBZTTIT2LIICLTLIEEW, BEFHZITOHERHREEKIC. reboot AV RIC K
ZBEEEETHR>TLREEI W,

82. Ny Ir—ygEHE

Iy r—IEE Y X7 I APT(Advanced Packaging Tool)Z R LU T, Xy o —I%EEBY 3 AHE
[CDWTEHULET, Armadillo 1 kDS DY O—RARELRA VAN —=ILT 1 XA X—I D Debian
ICIEEMEICREBRRERD/KYy T —I UM VY AR=ILENTWEEAN, APT ZFHAIT D& T, B
BNy Tr—YaBINT2IENTEET,

APT [3+ > % —X%v b E® Debian % NHTTP Y —/X\—)hSFIBREER/Ny T —I DA VTV I X
EZRELEITMNZEDRLS. APT ZFERTILDICIEERY NT—0%2BMEL, 1 VF—F v NCERT
ZLREICLTRLIRENHDET,

XY RNT—=0%FBMELTDAECOVWTIE 6.2. xRy hT—27, ZZBULTLIEE W,

AT L0y IHKBICITNIRET, APT ZHIAT 5L EEX v -
IMHEASNZBENHD XY, FRIIC '6.6.RTCy) Z22RULTIXT A
JOY 7 EBEDLETILE W,

=
apt-get update Ny T—=I4 0TI T7AINERFOREICT Y TT—KULET,
5|8 U
ERBI
[armadillo “]# apt-get update
Debian GNU/Linux D<A +—/X\—Y a3 YDBEFRTIELZVWE S, LUITD
EORBRIZ—MNHASNIVY RZETTETRVWIENHDET, D5
=

ll/etc/apt/sources.list TREL TWE T, TIL—ILAREICDWVWTIE, sourceslist DY Z 2 7ILR—IEBSBL T LIV,
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AN
=
=50
ES

. —allow-releaseinfo-change # 7Y 3 >z fFEAT 22 & ANV R%Z
TTEEY,

[armadillo “]#f apt-get update

Ign:1 http://download. atmark-techno. com/debian buster InRelease

1 (&B8)

Reading package lists... Done

N: Repository http://ftp. jp.debian.org/debian buster InRelease
changed its ’Version’ value from '10.8 to '10.10¢’

E: Repository "http://ftp. jp.debian.org/debian buster InRelease
changed its 'Suite’ value from 'stable’ to 'oldstable

N: This must be accepted explicitly before updates for this repository
can be applied. See apt-secure(8) manpage for details.

E: Repository "http://security.debian.org buster/updates InRelease
changed its 'Suite’ value from 'stable’ to 'oldstable

N: This must be accepted explicitly before updates for this repository
can be applied. See apt-secure(8) manpage for details.

[armadillo ~J# apt-get update —-allow-releaseinfo-change

Ign:1 http://download. atmark-techno. com/debian buster InRelease
: (EB8)

Fetched 22.6 MB in 54s (420 kB/s)

Reading package lists... Done

N: Repository 'http://security.debian.org buster/updates InRelease’
changed its 'Suite’ value from ’stable’ to 'oldstable

N: Repository ’http://ftp. jp.debian.org/debian buster InRelease
changed its 'Version’ value from '10.8 to '10.10’

N: Repository ’http://ftp. jp.debian.org/debian buster InRelease
changed its 'Suite’ value from ’stable’ to 'oldstable
[armadillo ~]#

apt-get upgrade

BEAVARN=ILENTVWRZLTD/INY T —IZBHI/IN—Y 3 VIC
7y ITITL—RUET,

1% 2L

e

[armadillo “]# apt-get upgrade

apt-get install /Sy —Y&]  SIICEELENY T —I%A4AYAN=)LULET, TTICA VA

N—ILBEHDBZERTYTITL—RULET,
518 Ny IT—IA(ERISTEIRE)

{21

[armadillo ~1# apt-get install gcc

apt-get remove [/\v o — BIEICEELEN\Y T —I%ZT7VA VAN =)LLUET, 1V A M—

2]

ILENTWEWERIFMAH ULEB A
B1¥ ISy — YL (EBIETETTRE)

=51

[armadillo “1# apt-get remove apache?
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apt-cache search [¥—7— SIBUCIEE U eF—T—RZENY T —IZFIEFAXICED /Y
K] T—IBELET,

518 F—7— R(ERKRFDLEAREE)

ERAG

[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

AETIX., Armadillo-600 Y —XD 7 —hO—4%—7T#H 3 U-Boot DIEEIE— RPFIBET B &N
TELHREICDODWTEHBLE T,

EERALULTWE U, Armadillo-600 U —X Tk, BORAD
Armadillo &) —X (Armadillo-loT & &) I[CE&t. U-Boot Z#FHAL TW
£9,

/ Armadillo-200 ¥ —X, 400 ¥ —XTl&., 7—hO—%—IC Hermit

U-Boot (& Open Source THEINTWE T —rO—4%—7T, FICHMAHERICR<FEbhTW
£9, U-Boot d¥ = a17J)lIE. Denx Software Engineering @ U-Boot d~X—3) (https://
www.denx.de/wiki/U-Boot/WebHome) W57 VX TEEY,

9.1. U-Boot Di2&ET— R

U-Boot (d7—hO—%—74D T, OS Z#i&£&#IT2DONTETT, LML OS ZEEIT DL H, W
W3 EERLHEEEN U-Boot ICiEfEb > TWET,

Armadillo-600 ¥Y —X @ U-Boot Cix 2 DDEEE—RKNH D FI, MRFE—K, & TA—-K
7—KrE—FR) T9, Armadillo-600 =X [c#EHEL TWB USB U PIVEBRTF T TI—DAZA
RXAYFIcE>T, E—REYDEZZZENTEZXT, Armadillo-400 ') —X D Hermit 6
HoOTHEETT, COE—RYIDEZ(E. GPIO ICL>TERLTWET, U-Boot KRICIFEEY—
VENTHES5Y. Armadillo-600 YU —X H®D U-Boot [CHMBEREINTWSHEEETT,

Ffz. U-Boot /N—I 3> ath LUETIE. Armadillo-600 ) —X O1—H—X 1 v F(SW1) AR
Lan's RPIEREBRALUBAE. A54 R Y FORREBICERLBRSBETFE-RTIT—rO—%—1%2
LI,

J—hO—45—0DEEHITZE. USBIYTPINEBRTITIDATA RAA Yy FDIREICED, 22D
E-—RDEESNTBBULET, USBIUYUTPIEBRT I TIDAZA4 RAALyFOFEMCOVWTIE, TR
SARIAAYFDHREICDOVWT, 2BL TS,

®9.1 7—rO—5—EBE—K

EESETE— RoER i
RFE—R EERTEHIFHERR U-Boot ON¥ Y R7OY 7 MANEEIL £ T
A—rT—rE—R EBREAK. BEIHIC Linux h—RILZREISEE T,

MArmadillo-610 TldBIFEE v MRABEOIRRAR— R EICEHINTWET,
C1Armadillo-610 ICEWTIE, #ERA > 9 —7 2 —A(Armadillo-610: CON2)D 43 > ic High ZENMNL TWAE, 1—H—X
AV FEULTWBREEAKROESH=Z LED,
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ROI2 BEBAAyFOREET—hO—F—EHE—NR

EBE— KO3l 25/ RRAYF 1Y yF @
BTFE-R S48 By
IR0
AT By
A—rTIT—=KE—R W

[BlU-Boot /N—3 3 ath LIED HXdhits
USB VU ZIVEBRT T TINKERDBEA—NT—FE—RERD,
Linux D &8I L £ 9,

U-Boot H'#2E19 5 &. U-Boot d/N—I 3>, EJLRERE. CPU DIEHR. DRAM O+ Xz &
M—RBERIVIRRINZET,

U-Boot 2018.03-at8 (Feb 17 2020 - 19:19:11 +0900)

CPU: Freescale i.MX6ULL revl.1 at 396 MHz
Reset cause: POR

12C: ready

DRAM: 512 MiB

MMC:  FSL SDHC: @, FSL SDHC: 1

Loading Environment from MMC... OK

In: serial

Qut: serial

Err: serial

PMIC: PFUZE3000 DEV ID=0x30 REV ID=0x11
Net: FEC

=>

9.1 U-Boot OEEE)

=> M U-Boot 7OV 7 rTY, 7OV T EHEDDIFRSFE— ROELITTT, Armadillo-600 ¥
)—X Tk U-Boot 7Oy 7 hHRRSN, IV RANZEZFHIFDREE RSFE— R, &EFA
TWZET,

9.2. U-Boot D#aE

U-Boot @ #gexES(ClE U-Boot DIV R7OY NS AV Y RAEAALVLET, AY>R7O
V7 MNIRTFE—RICTB I ETERREINE T,

U-Boot DRSFE— R TIE. U-Boot DIN—Y 3 VvEBSEZRRULED, HB3AXAEV T RL ADEZERR
UL7ch Linux H—XRILDEEIA 73 3 VOREREEITOIIENTEEXT, FTFE—RTHETZ3EH
BAIOYYRiEZ, 7OV 7Kk Thelp EAHNTBRERRENET,

=> help

? - alias for ’help’

base - print or set address offset
bdinfo - print Board Info structure

boot - boot default, i.e., run ’bootcmd’
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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 /)
extd4load- Lload 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

fsuuid - Look up a filesystem UUID

fuse - Fuse sub-system

grepenv — search environment variables

help - print command description/usage

icache - enable or disable instruction cache

load - load binary file from a filesystem

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

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

loopw - infinite write loop on address range
ls - list files in a directory (default /)
md - memory display

mdb5sum - compute MD5 message digest
meminfo - display memory information

mm - memory modify (auto-incrementing address)
mmc - MMC sub system

mmcinfo - display MMC info

mw - memory write (fill)

nm - memory modify (constant address)

part - disk partition related commands

ping - send ICMP ECHO REQUEST to network host

printenv- print environment variables

reset - Perform RESET of the CPU

run run commands in an environment variable

save - save file to a filesystem

saveenv - save environment variables to persistent storage
setenv - set environment variables

shalsum - compute SHA1 message digest

size - determine a file's size

strings - display strings
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tftpboot- boot image via network using TFTP protocol

usb - USB sub-system
version - print monitor, compiler and linker version
=>

9.2 U-Boot AVY Y ROANITHERK
BAXY ROANJI TEKRRT BICIE U-Boot AXY ROAILTEZRRDOLSICLET,

=> help [~ K]

9.3 U-Boot A¥ Y RDAIN TR
BLESERBDND AT Y RZLT AL E T,

boot RIEZH bootemd ICIEESNTWS AV Y RERETT, 774/l ~TIE Linux Z#E,
A=K T—=FE—REIFZOITY RAFEN TN

env U-Boot DIRIEZHICEEL /2O Y R (TEe T L < 5thA)

ext4load Ext4 77 AMIVYATLANS 77 I)ILEXEY IcAO—R

ext4ls Ext4 77 ANV ATLICHD 77L& A b

fuse CPU ®OAEE Fuse DIEDGHAEE

he Lp INYR—F FEFBEESNLIVY ROANIILTZRR

mmc MMC/SD BEEDI~Y Y REE 19.22. mmc OV R THULEBA

ping ICMP ECHO_REQUEST % 3%{5

run BREZHICEZFINTVWS AT Y ROET

tftpboot TFTP I & B icED

usb USBEB:ED OV Y NEE

version U-Boot ®d/\— 3 v E SRR

help TRARSNZ ATV RICIE. Gt DESICHTIAY Y REZFDEDNHDET, env ¥ usb i
MZESTY, helpenv £EF32ET. BELEIVYROYTOAYY RBRRENET,

9.2.1.envIVY VR

=> 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
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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 ...]
=
K 9.4 env IV Y RONILTERR

env default RIEZ¥E) Y b

env delete BE UTRIREBUZ HIBR

env grep BE U LXFINZRBEZHN SRE

env print BEUCREBERERRUE T, BENEFTNIE. INTER, printenv AV Y
KEAU

env save BIET#% eMMC IC1R7F, saveenv IV Y RERU, M9.3. U-Boot DEIEZEH
TFH LU <EHA

env set BIETHERTE, setenv AVY REEU

9.2.2. mmc OV¥ VR

=> mmc
mmc - MMC sub system

Usage:
mmc info - display info of the current MMC device
mmc read addr blkff cnt
mmc write addr blkif cnt
mmc erase blk#f 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

=

B 9.5 mmc AV RDOANIL T%=KK
mmc info HEEESINTWS MMC /N1 ADIEHR %= R
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mmc Llist MR—RKED MMC F/IXA XD XA N ERR
mmc dev BEEBEINTWVWS MMC /N1 R%ZRKT. £llFEEINESTREINS MMC
FINA A% EIR

9.3. U-Boot OEIEZL¥

U-Boot &, BEBEHZH DI ENTERT., T 74/ ~DOEEEHIF. U-Boot ZEIL K UTHFICIE
MRELX T, RITICRIBERZEE LD, REUVICEREZHZRFLICD I B EDBAETT,

env print ANV RT, IRERESNTWSIINRTDREZHZRRNTEXT,

=> env print

baudrate=115200

bootcmd=run setup_mmcargs; ext4load mmc 0:2 ${loadaddr} /boot/ulmage; ext4load m
mc 0:2 0x83000000 /boot/${fdt file}; bootm ${loadaddr} - 0x83000000;

bootdelay=0

enable pf3000 lpm=no

ethact=FEC

fdt file=a640.dtb @

loadaddr=0x82000000

setup bootcmd usb=setenv bootcmd run setup usbargs¥¥; usb start¥¥; ext4load usb
0:2 ¥¥${loadaddr} /boot/ulmage¥¥; ext4load usb 0:2 0x83000000 /boot/¥¥${fdt file
}¥¥; usb stop¥¥; bootm ¥¥${loadaddr} - 0x83000000%¥;

setup_mmcargs=setenv bootargs root=/dev/mmcblk0p2 rootwait ${optargs};
setup_usbargs=setenv bootargs root=/dev/sda2 rootwait rw ${optargs};
stderr=serial

stdin=serial

stdout=serial

stop nr3225sa alarm=no;

tftpboot=tftpboot ulmage; tftpboot 0x83000000 ${fdt file}; bootm ${loadaddr} - 0
x83000000;

usbboot=run setup bootcmd usb; boot;

Environment size: 826/524284 bytes
=>

(1] fdt file Z8 D7 7 # JL MMEE. Armadillo-640 T (& "a640.dtb". Armadillo-610 T (&
"a610.dth" &2 h XTI,

F7zld env print IV RTEREIEET 5L, TOLMDELFERRT ST EHTHETT.

=> env print loadaddr
loadaddr=0x82000000
=>

MUK ERZEMLED, ITICRESNTVWDEZEET SIS env set ZHENET,

=> env set hello world

=> env print hello
hello=wor ld

=> env set hello armadillo
=> env print hello
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hello=armadillo

=

RELRLTHZYIRT BICIE env delete ZEWVWE T,

=> env delete hello

=> env print hello

it Error: "hello” not defined
=>

BIETHERET BICIE env save IVY REFEWVWEX T,

=> env set hello armadillo

=> env save

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

L BRANREL....
U-Boot 2018.03-at8 (Feb 14 2020 - 10:21:57 +0900)

CPU: Freescale i.MX6ULL revl.1 at 396 MHz
Reset cause: POR

12C: ready

DRAM: 512 MiB

MMC:  FSL SDHC: @, FSL SDHC: 1

Loading Environment from MMC... OK

In: serial

Qut: serial

Err: serial

PMIC: PFUZE3000 DEV ID=0x30 REV ID=0x11
Net: FEC

=> env print hello
hello=armadillo
=

RRINXENS BN D LS. Armadillo-600 ¥V —XTIFREZ#H%E MMC © 0 &, DED A
YiRk—R eMMC ICfRfF L £, U-Boot DIREBEZEHMNMREFS NDHZFAIF. AV R— R eMMC DSEEH
5 512KByte # 7t v hT9, eMMC ® 1 MByte A 7tv kD SFE 1 /=T >3 VhEE>TL
20T, BEZHERETEDDIE 512 KByte IiaDFd, eMMC OF7 RLAX Y FlcDW\WT I
'R 34.eMMC XEUNT Y/, ZSRLTIEEL,

RIBEZHZT 74 MEICRUWES(E env default AX Y RZEFEWVWET,

=> env print bootdelay
bootdelay=0

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

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

HU., IRTCOBEZHET7AIINMEICEULIEWERIK. A 7Y 3y -azffiFclEa,

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

=

0.6 2 TOREXEKZT 7 AL MEIKRY

T, BIELTH baudrate HFDSED 1 DTT, DXDENEEINDL
[T TR, BERICR—L—MDZEESINET,

HICHEDEETERLLB>TWED, BEEEMIRE->-TVWDRHEDHH
DFET, RELH ethaddr HZFD 1 DTI, TNESDEHIL. BEI D
BEIHFEDEWEBWEIN, HULEET BHEICIE U-Boot DY =27
IWEZSBL TSI W,

/ BEDEHIF, BZEEIT S5 IY7 T U-Boot DBEMMNETENEK

9.4. U-Boot A Linux Zi#CE) 9 B #H»

U-Boot [&. boot IV KICK>T. OS #EEFULET, boot AV RIE. REZH bootemd [CE
FEEINTWBIAY Y REZETIZAYVYRTT, DD run bootemd EFAUEKRTI,

=> env print loadaddr
loadaddr=0x82000000
=> env print bootcmd
bootcmd=run setup _mmcargs; ext4load mmc 0:2 ${loadaddr} /boot/ulmage; ext4load m
mc 0:2 0x83000000 /boot/${fdt file}; bootm ${loadaddr} - 0x83000000;
=> run bootcmd
7229976 bytes read in 221 ms (31.2 MiB/s)
28291 bytes read in 55 ms (502 KiB/s)
#ttt Booting kernel from Legacy Image at 82000000 ...
Image Name: Linux-4,14-at28
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 7229912 Bytes = 6.9 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 9eef9000, end 9ef02e82 ... 0K

Starting kernel ...

IRIBZH bootemd (CIFEHD ATV RAY; TRYISNTIHEATWET, U-Boot @ run IV R,
WATWEIVY RZIEBREITLTWVWEEXT,
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bootcmd=ext4load mmc 0:2 ${loadaddr} /boot/ulmage; ext4load mmc 0:2 0x83000000 /boot/${fdt file};
bootm ${loadaddr} - 0x83000000;

BADIAN Y RiZ extdload T, COOATVRIE 0 FEBD MIC /N1 R(CHB,. 2 BEB/N\—FT«
g IcF7 AL /boot/ulmage %. BIEZH loadaddr TIEFESNTWLWABXEYFZRLAICA—RU
9, AV R TIRIEZHEZSRI BICiE. Bz ${-} TKLKDOZFT, FERETIE. AVR—K
eMMC OE2/\—FT 43 VN EXT4 TT7A—<X v hEInNTED, /boot/ T« L2 ~YIT ulmage &
WS 7 7A4ILEAT Linux A—XILDEEBESNTWVWET, DEDRIDIVY Y RIE, Linux I—%IL%ZE X
EVUICO—RULTWSDIFTT,

=> help ext4load
extd4load - 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

BAUC3IVYYR%Z U-Boot 7OV TR TEFTERITLTH, AUBMERRICEDET, IV Rz 1D
RHANTBEEE; 2T TEMIFRSTEMED D £t Ao

=> ext4load mmc 0:2 ${loadaddr} /boot/ulmage
6601520 bytes read in 206 ms (30.6 MiB/s)
=>

0x80000000 H 5 OxIFFFFFFF X TY Y 7aNTWET, ZDIEMIL bdinfo

/ Armadillo-600 U —X TIl& 512 MByte (0x20000000) ® DRAM A
ONY R THERITZIENTEFXT,

ROAXYY REHEAEU € extdload T, IRIEBLH fdt file TIEESNTWBT771ILEXTYFZRL X
0x83000000 ICO— R U TWBENDD KT, RIEEH fdt file (&, tMORREEHEIFERD, T+
JU MEDY Armadillo DFEENRFICRE D £9, Armadillo-640 T fdt file=a640.dtb . Armadillo-610
Tl fdt file=a610.dth & DFEd, DT 71 JLIE Device Tree Blob (dth); EWSHD T, R—
ROFINA ZEENEFESNTWVWET, 88D Linux I—RILTIEHEBED 7 74ILTY . CDOT7 71
DO—K7ZRKLRIE. ulmage EEBZDEHICR > THSIE (0x83000000) NZFDXXELHINTWE
o Z71IDHBIBATIE. ulmage ERU LKA VR—K eMMC D% 2 /8\—F 1> 3> T /boot/ T,

=> ext4load mmc 0:2 0x83000000 /boot/${fdt file}
27838 bytes read in 55 ms (494.1 KiB/s)
=

INT, Linux ZEE#H I B7HICHER T 74)L 2 D (ulmage & a640.dtb K7cld a610.dth) Z X E'
ICEHBITAZENTEF U, ROOAY Y K bootm TEEEIC Linux Z7—KUZE9F, bootm IYVR
lE. BIBC 3 DDODF7RLRZRDEY,
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bootm ${loadaddr} - 0x83000000

1 2B Linux I—xILEZEWE7Z RL X (${loadaddr} == 0x82000000). 2 DB initrd D77 KL
XTI H Armadillo-600 ¥V —X TIXFERLTHRWVWDT - ZEZ% 9, 3 DEHD Device Tree Blob
EEBW7 KL X (0x83000000) T9, U-Boot (& Linux UAEEEIT DI EMNTESD T, bootm D
NIV ZTIE Linux 1—=%JL% "Application image" &EE&#H UL TWE T,

=> 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

SERRIC bootm ANV Y R%&fE> T Linux 281U THET, < I TIiEdHZ T loadaddr Tld7n< 0x82000000
HEANLUTHET,

=> bootm 0x82000000 - 0x83000000
it Booting kernel from Legacy Image at 82000000 ...
Image Name: Linux-4. 14-at28
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 7229912 Bytes = 6.9 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 9eef9000, end 9ef02e82 ... 0K

Starting kernel ...

ZDLSIC, FTADUTHFIRE AFEELBIFNIE, Linux ZEEHIT DI ENTEXT, BEBA
ulmage DIFFAP T 7 A ILEZEELTH, U-Boot TEUKEEINISAKRICEIEL XIS

9.5. U-Boot "5 B eMMC / SD

BEENOAVYY RS9 5L S5IC Armadillo-600 ¥ —X Tld, #A>YR—K eMMC »* 0 FE D MMC
FINAATT, Tl mme list AV RTHERTEZEI,
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=> mmc list
FSL _SDHC: @ (eMMC)
FSL _SDHC: 1

MMC F/8A R1E&HIE mmc info A¥Y RTRRTEEXT, mmc info XYY RiE, 5IETEDT/NA
ANVEIRET 2D TIER<, RIS mme dev AV RTHESTNAREZEBEL TR DELRHDEI,

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

mmc dev AN Y RTTFNAABEXZIEFLAEWE, BEETINTVWATNA A ERRTULETD,

=> mmc info

Device: FSL SDHC

Manufacturer ID: 13

OEM: 14e

Name: S0J35

Bus Speed: 52000000

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

MMC version 5.1

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: 31.5 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

hh, AVR—K eMMC OEHRTY, Ric 1 EBEBDT/NA AZIBELTHET, microSD I1—R
NEEINTULNIE, ROLSICRRESNET,

=> mmc dev 1

switch to partitions #0, OK
mmcl is current device

=> mmc info

Device: FSL SDHC
Manufacturer ID: 2

OEM: 544d

Name: SA08G

Bus Speed: 50000000

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

SD version 3.0
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High Capacity: Yes
Capacity: 7.2 GiB

Bus Width: 4-bit

Erase Group Size: 512 Bytes
=

H—ROBREICL> TRRESNBEIFELDEFT, H UL microSD A—RICANTWS Linux 1—%
L EREET DIBEE. D extdload AV RTTF/NNA R 1 2#IBEITNIEEWC ENDDFET,

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

FEDFIE. microSD @ 1 FED/N—FT 1« >3 IC$H D /boot/ulmage ZO— KT BHITT,

9.6. Linux A—XILEEIA T 3V

Linux A—xJLid. 7—hO—45—D5 TH—XIVIKGA—45—, ERENDEEA TV a3V EZITE
BZEMNTZEXT, U-Boot Tld BFRIBREE bootargs [CA> TWBXFF%Z Linux ICELEXY,

Armadillo-600 ¥ 1) — X Tl& bootargs M{E|L setup mmcargs ZTEHDANEET—H setenv §52 & T
UTOLSICHRELTWET

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

CODOXFEHNT, W=7 7AILY AT LD /dev/mmcblk0p2 TEH D . mmchlkd NHADODH B E TEHFED
(rootwait) KSICHERLUTWET, BIROED Armadillo-600 U —X Tld AV R—K eMMC 0
ZBHD MMC /X1 XA T9, Armadillo-600 ) —XTlE. AYR—K eMMC DE2/\—F 13>
Ic Debian #4 YA M—=)LFZDT T™H2R—K eMMC, 2&bD 0FEHBH®D MMC F7/\1 ZD% 2 /)\—
FT4Y3Y; BRHOT /dev/mmcblkOp2 ZIEEL TWET,

H U microSD #1i— RIZ. Debian ##EL., FO/NX—FT 1 a>vaz)l—rT77AILY AT AL ELTIE
ELIEWSE.

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

ELTLESTW, HIROEBED microSD I 1 HB D MMC 7/X4 XD T root=/dev/mmcblklpl T
microSD DFE 1 /X\—F 1 a3V EWSEKRICEDFT,

/ Linux h—Xx L84 7> v

Linux A—XRIVICIFHRA BREA T3 o HD E£9, 35U <&, Linux
DEFHEPL. Linux A—RILOY—ZXA—RIECEEFNTVWSRFa2 XV K
(Documentation/kernel-parameters. txt) ZSHB UL T EE LY,
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10. EJLRFIE

AETIE, Armadilo-840 DA X —I7 71 LEERT ZFIBIC OV THHAL T,

BHARDY —X J—RiFE Armadillo U4 kST T YO—RIT B ENTEXRT, FREDEMPR
BEEDEBERENMTONTWVWS Y, &FH/N—Ya3 VDY —XA—RZHABITZEZ2HERLET,

Armadillo % k - Armadillo-640 V7 ko x 7¥o>vO—R

https://armadillo.atmark-techno.com/armadillo-640/resources/software

FFREETIE. BERXZATIY - FTIVT—2 a3 v P RTLARET7A

IWDERL - BEEZ1TTWER T K77 AILIBEET « LY M UBC T TIERL -
REEEZITVWR I MEEIRICELDR> TEEA PC BAD OS ZH

BULRWZHIC, IRTOEEE root T—H—TIFHR—KI1——7T
ToTLEE W,

10.1. 7—hO—4%—%ZEIL RT3
22Tl 7—hA—%—T%H3 "U-Booty DYV —RI—RMNSAX—=IT 7 I)LEEHKT 2FE%x
AL FI,
1. V—XRO—RD*(H
U-Boot OV —ZXOA—R7—hHA4 Tz EBEUERUL £,

[ATDE ~]$ tar xf u-boot-a600-v2018.03-at[version]. tar.gz

2. T7AINNIAY T4 X2 L—Y3VOERB

U-Boot T« LZ KMUICAD., Armadillo-640 BOF 7 A )NV T o Fal—Ya>a@ERAL
x99,

[ATDE ~]$ cd u-boot-a600-v2018.03-at[version]
[ATDE ~/u-boot-a600-v2018. 03-at[version]]$ make ARCH=arm CROSS_COMPILE=arm-linux-

gnueabihf- armadillo-640 defconfig

CON3(ZUZINA>F—T7xz—R)Z2A>Y—I)LELTHIRY %5

/ &lE. armadillo-640_console-uart3_defconfig Z®HE L £ 9,
u-boot-a600-v2018.03-ath X & < & A A B8 T ¢ o
Armadillo-600 ¥ —X BT/THA 7> 3 >EY1—I)LZFBET S
BEBEICHETY,
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3. EIR
EILRICIE make AX¥ Y REFIHUZE T,

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

4. AX=IT7A)LDARFER
EILRDETIZE. U-Boot T4 LI MUICAA=I T 7AILDMERRENTVWE T,

[ATDE ~/u-boot-a600-v2018.03-at[version]]$ ls u-boot. imx
u-boot. imx

10.2. Linux 1—xkJLZEIL RT3

T Linux h—RILDY —X A=K, 41 A=V T 71 %=1ERT 2FIEZHAL X I,
L RICHEL . linux-v4, 14-at[version]. tar. gz

7714
. initramfs a600-[version].cpio. gz

10.2.1. FJ& : Linux h—XJILZEILR
1. 7—hA470ER
Linux i—XJILDY —XA—R7—hA4 7 =#EBELET,

[ATDE ~1% s

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

[ATDE ~]$ tar xf Llinux-vé4.14-at[version]. tar.gz

[ATDE ~J$ Ls

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

2. initramfs 7—hHAT7A\OI YR w I )V IER

Linux 1—XILT« LY RUICBEL T, initramfs 7—HA TADOYYRY YT YUY T %ER
LET

[ATDE ~J$ cd Linux-v4.14-at[version]
[ATDE ~/linux-v4.14-at[version]]$ Lln -s ../initramfs_a600-[version].cpio.gz
initramfs a600.cpio. gz

3. AvJ«4Fal—y3v

A J74Fal—yarvuaLE,

[ATDE ~/linux-v4.14-at[version]]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabihf-
armadi L lo-640 defconfig
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4. EJLR

EILRTZICE. RDOLSICAVY REETULET,

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

5. AA=IT7 71 ILDERBMET

EILRDHRT I B &, arch/arm/boot/ T« L2 kU &, arch/arm/boot/dts/ UATICA X—
774 )L(Linux A—=%JL& DTB)AMERN S L TWE T,

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

arch/arm/boot/ulmage

[ATDE ~/linux-v4.14-at[version]]$ ls arch/arm/boot/dts/armadillo-640. dtb
arch/arm/boot/dts/armadil Lo-640.dtb

[ATDE ~/linux-v4.14-at[version]]$ Lls arch/arm/boot/dts/armadillo-640 con9 awl13 rtc.dtb
arch/arm/boot/dts/armadilLo-640 con9 awl13 rtc.dtb

[ATDE ~/linux-v4. 14-at[version]]$ ls arch/arm/boot/dts/armadillo-640 con9 thread.dtb
arch/arm/boot/dts/armadi lLo-640 con9 thread.dtb

YY—X RICAZY3gyvEIYa1—J)by Tl T186.
Armadillo-600 ¥ —X WLAN A 7> 3 >vEYV1—)b) Z=EFS
B EBRICERT S DTB T9, linux-v4.14-at7 LI CTIER S N ZE
ERS

/ armadillo-640_con9_awl13 rtc.dtb (. T18.5. Armadillo-600

U—XBT/THAZ7>3vEYVa1—)l) Z2B8ESE3RICERTS

/ armadillo-640_con9_thread.dtb (. "18.7. Armadillo-600 ¥
DTB T3, linux-v4.14-at13 LI TR SN X9,

10.3. Debian GNU/Linux JL— 7 71 IV AT LZEILRT S

Z ZTlE. at-debian-builder Z{E > T. Debian GNU/Linux L— 7 7M1 IV AT L%=EBEIT D H
ExRUZE T, at-debian-builder [& ATDE Z® PC T&ifE L TWL\3 Linux £ Armadillo B® armhf
7—F% T FvIcHG Uz Debian GNU/LINUX IL— R 7 7 A IV AT L= EBEITZENTEDY—IL
T,

Armadillo Z—ERE U B DI —h 770 ILY AT A LICIE. FEWAICK > TIE ssh OMEZRFED,
BEOY. YOOV RERE. \—R7xz 7O UUD ICHLKEBRETZ 7 M IILENERSINTWET,
ZFOERZFE., 1D Armadillo ICIL— R 7 7MLV AT L% AE—UIBEIE. BOREY UUID ODR—E
ICKBENMEDHEHENEZ ZFBEENHD E£T, TDeH. EEFICFERIZIL—LT771ILY AT AR
TR at-debian-builder Z{# > THBEIT D EEHEHLET,
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Debian GNU/Linux 10(3— K>%X—A buster) I— 7 74 AT A
HREET B ICIE. at-debian-builder ®/N\—Y 3V H v2.xx (x I 0 X ED
HF)THHIRENHD XTI,

1031 =K T PAINIRAT L7 —NAT=ZBET S

W=KT 7AWV RT LT —NATZBREIBFIRERICRLET, \vT—YZAr5—Xv L
NEoHIST B HEHRER ICKF L XIH. 40 PREHLDD T,

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

101 =K 7 7AIWIRT LT —hA T2EET ZFIR

10.32. HRINAZXEINTIW— T FAIND AT LT —NAT=HET S

at-debian-builder-[VERSION]/a600_resouces AD 7 71 )L ZZE L. build.sh #3179 % 2 & T,
=R T 7AWV AT LTEARINARTDIENTEEXT,

1032.1. 7714/« LU NUZEBIMT 3

a600 _resources/ UTICECELE 7 71 ILPT« L2 b Uld resources T« LV MU ZBRWT, #
DEX. N—FT77AMINIVAFTLADETICAE—2NZET, 770)LD UID & GID (FFI(C root (T D
£,
10322. Xy Fr—I%FTEIT 3

a600_resources/resources/packages ZZE I D ET, =T 7AMIVIRTALICA VA M=)L
TE2NYT—IVBNAINARXTBIENTEFT,

Ry T—IZF 1171 1 D2EL ZENTEFT, Ny T —I 4l Armadillo ET"apt-get install"®
BIBICERZCEDTEBELWVWARITREAL TS L,

RNy T —YZZHEELVGERIE. EILROTICUTOLSIBRIT—XAyE—IDRRENTH
ZDINY T —=IPEENBNT —HA THERSINET,

E: Unable to locate package XXXXX

102 Ro ey F—IBZHBEVBRICEEZ IS —XyvtE—Y

YT —IRET 2D/ o —JFBETE LK TH, apt [Tk >TH
BRI YA M—=ILENET, £/, apt ¥ dpkg FD Debian GNU/
Linux DR &2/ T—IHBENICA Y AN—ILENEFT,
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EILRFIE

openssh-server DL 57 TNy T —I DA VA M—=)LORRIC. BEIWIC
WEBERETERT D, /Ny o=k, EEXMIC packages ICIFEME T,
Armadillo ZF£E L 7% (T "apt-get install" > TEBIC1 > A b—=JL
LTLIEE W,

openssh-server %z packages ICBIULTHE. BEULEIL—NT7 7101
VATLAT—HATHEZAARLELTO Armadillo I, BE—DRFHE%E
FEo>TAVAYTZIENTETLEVET, BL. BERMIC. EHOD
Armadillo TRI—DOWZREREFBLIZWEGE, BHEEERDEZCEEE
U CEYBNRZE >l ETHIAL TS EE L,
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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%
HEUET,

Armadillo - k - Armadillo-640 V7 ko z7¥ o >O—R

https://armadillo.atmark-techno.com/armadillo-640/resources/software

1M1 AYAN=IT A RV ZERT S

A VAN =INTA R %2ERATEZE ABAMNL—IJ EDIRTODAA—IHZFEDTESHTZ S
ENTEXT, Armadillo NV 7R T 7OBBICKDEE UGB B EIHBEDERAEELTH E
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,

RI1NTAVYAMN=IUT 4 RAVEBRICERT37 71

2741\ 771I%&
AVAN=ITARTA A=Y install-disk-sd-buster-a600-[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,

[ATDE ~J$ mount
(&)
/dev/sdb1 on /media/atmark/B18A-3218 type vfat
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ARXR=IT7AINDEEMATTE

(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)

[ATDE ~]$ sudo umount /dev/sdb1l

SDA—RIEAVYAR=ILTARIAX=IEESAHETT,

[ATDE ~1$% sudo dd if=install-disk-sd-buster-a600-[version]. img of=/dev/sdb bs=4M conv=fsync

12741 LO—RKAAH
12741 LaO—RKRHAH

536870400 /X4 bk (537 MB) JE—3hF LA, 65.6377 #. 8.2 MB/®

11.1.2. 1 YA M—)LDEST

1.

5.

<TfeE Wy,

U. 1Y AN=ILT ¢ X7 % Armadillo [CE#H L T LS W\,

Armadillo DEBRIYIMT SN TS I L ZHRBLE T, EitchTWiFaid. BRZYIML T

USB Y UZIEBMTP T TIDAZA RAA Y FEERLET. ATAM RAA v FH TR 4.15.
ATZARAAYTFDREI O 1T RAICKESNTVWSEZRERL TLIES W,
AYAR=IUVT A AV EFERLTSD 7—hEfTVWEY, JPT & IP2 ZHicY v /XT3 —h

Armadillo ICERZ®R AT S E microSD h— R J—hO—4—NEFH L. RITRITOTH
RERSNET,

U-Boot 2018.03-at8 installer+ (Feb 17 2020 - 19:19:21 +0900)

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

12C: ready

DRAM: 512 MiB

MMC:  FSL SDHC: @, FSL SDHC: 1

In: serial

Qut: serial

Err: serial

PMIC: PFUZE3000 DEV ID=0x30 REV ID=0x11
Net: FEC

=>

RDESIC"boot" ANV REETITBDEAVAN—ILAEBED., BFNIC eMMC NEEHZ 5
nxd,

=> boot

7229976 bytes read in 374 ms (18.4 MiB/s)

28291 bytes read in 57 ms (484.4 KiB/s)

it Booting kernel from Legacy Image at 82000000 ...
Image Name: Linux-4.14-at28
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 7229912 Bytes = 6.9 MiB
Load Address: 82000000
Entry Point: 82000000
Verifying Checksum ... 0K

#t# Flattened Device Tree blob at 83000000

110



Armadillo-640 #@®~¥ =27 )L

ARXR=IT7AINDEEHMATTE

: (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 9eef9000, end 9ef02e82 ... 0K

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

*+x+x Install Completed!! skt

11.1.3. LED ST\ =V & %1 Y X =L DEHKRTR

LED 4T/ —2Ic &> T A1V AN=IILOEBRAEZEDRT D ENTEET,

AVAN=I)LOEH E LED ST/ — Y OBRZERICRULET,

RIT2AVAN—ILOEH & LED RAT/NT —>

E 2 —4H'— LED 7 d1—4%— LED # d1—4—LED &
X7 HAT R HAT
EEERT =T =T =T
EERT OB BT BT

M2 FEDAA—ITFAIETZ2EESHRZD

Armadillo-640 & U fcREETHNIE. BEDAX—Y T 7AINIEITEESHRZ D ENTEET,

AAR=IT7AINEEESAHEDH I ZRICRLET

KRNI AX=IT7AIEFEZAALEDNE

T77AIWVY AT A

a600-[version].tar.gz

2 T71I%& A=Y FIAR7 71

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

J—hO—F—AX=Y u-boot-a600-console- /dev/mmcblkO

(UART3 >V —Il) uart3-v2018.03-
at[version].imx

Linux I—xRJLA1 X—=3 ulmage-a600-v4.14- /dev/mmcblkOp2
at[version]

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

WLAN/RTC A7 3 >vE armadillo-640_con9_awl1 /dev/mmcblkOp2

¥ 2 —)LA Device Tree 3_rtc-v4.14-

Blob at[version].dtb

BT/THA >3 >vEYa1— armadillo-640_con9_thre /dev/mmcblkOp2

JUFR Device Tree Blob ad-v4.14-at[version].dtb

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

11.21. 7—bO—F—A X—IJDESHZ
T—hO—F = A= I OBERIIEERICRUE T,
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[armadillo “J# dd if=u-boot-a600-v2018.03-at[version]. imx of=/dev/mmcblk® bs=1k seek=1 conv=fsync

275+0 records in
27510 records out
281600 bytes (282 kB, 275 KiB) copied, 0.0310393 s, 9.1 MB/s

(1] MTD @70y 7 T/N\A ADEBENS T —hO—F —A A—IZEZTRAHET,

BT/THAZ>a>vEY 21— I)LZFAT SHZEIE. u-boot-ab600-v2018. 03-at[version]. imx DY
P DT u-boot-a600-console-uart3-v2018. 03-at[version]. imx Z{EA L T E LY,

BET7Yy7TF—=RNTIVY—=ASINEEBHOT—FO—F —AA X—=J[CEZ
Bz AT K96 2TORETHAT 7 4L MEICET, %
B UEEZHEZT 7AIIMEICELTLIZE W,
LYY —RSNEBFOT—hO—F—A A—JlF, BEZHOT
T MEREHRESNBCENBDET, BEEIFOT—FO—F—IC
Eo TERESNEBELEH T, BHOT—NO—45—%Z8ES €3 ERE
BHMRC ZAREMENB D ET,

11.2.2. LInux A—RILA X =Y DEERZ
Linux I—RIAAXA—=IDEETMIAEZRICRULET,

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

(1) eMMC DFE 2/ X\—Fa¥a>vaE/mnt/T« LI MJICRTYRMULETD,
(2) Linux 1—XRJILA X—3 % /mnt/boot/T« LY MU ICOE—ULZE T,
(3) /mnt/Fo L7 NJICNDY M ULIceMMC OFE 2 X\—FT 123 >27 IOV ENULET,
11.23. DTB DE=# X
DTB OFEMZX A EZRICRUE T,

[armadillo ~1# mount /dev/mmcblk@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 DE2/ NX\—FT1¥avz/mnt/T«LI7KNJIEXTYRMULET,
(2] DTB % a640.dtb (c'J Xx—AL UL T/mnt/boot/T« L7 MU ICOAE—ULZEY,

WLAN/RTC A 73 vEYV 21 —ILEFAT 25EE. armadillo-640-v4. 14-at[version]. dtb
DR DI armadillo-640 con9 awl13 rtc-v4. 14-at[version].dtbh ZERAL T E LY,
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BT/THA 7> 3 >EYa1—ILZFBT 2155, armadillo-640-v4. 14-at[version].dtb DX
N (Z armadillo-640 con9 thread-v4. 14-at[version].dtb ZFEHL TS L\,

© /mnt/F«LURUERYYRLEeMMC OE2/8—F 1Y avET7YI YV hLET,
1M24. V=771 RTLDOEEHZ

eMMC LDIIL—hT77AIDRTLAZEZMZZICIE. SD T—hZ{T5RENSHDET, T—hT o
2T DERRAEY SD 7—hOETAEDVWTIE M4.SD 7—hDJEA) Z28RBLTLE W,

SD 77—k Ufc Armadillo T, eMMC LDIL—hT7 7MLV R T LAZEZTMZBFIEZRICRLES,

1. Debian GNU/Linux L= K7 71 IV AT L7 —HA 7% Armadillo IcIE—ULE 9, &L
TUSBXEVZFMAT A EZLHLUET,

ATDE (C#% % Debian GNU/LiNnux L— N7 74 IV AT LT —H+4 7% USB XEUDE 1 /8—
T4YaVICAE—TBICIEROOAT VR EETUET,

[ATDE ~]$ sudo umount /dev/sdbl (1)

[ATDE ~1$ sudo mount /dev/sdbl /media @

[ATDE ~1$ sudo cp debian-buster-armhf-a600-[version]. tar.gz /media (3)
[ATDE ~1$ sudo umount /media (4]

USB X EVEGEIRFICHEEBI TUSBXEUDE 1 /NN\—T 423 yBNIVYNENBIENHD
e, —B7ONOVRULET,

USBXEUDE 1 /=T 3>v%Z/media/T« LI KNIIZIXTYRNULET,
W—=KTZ 7AWV AT LT —HAT%&/media/T« L7 NUMTICOAE—-LET,

/media/T4 LI KJICNYDY MU USBXEYDE 1 N\—=FT4>3>27 NIV ML
ESERS

USBAXAEVUDE 1 /\—F 1 >3 >ICdH S Debian GNU/Linux L—KT7 7 A IV AT LT —HA
7% Armadillo ICOAE—9 3ICIEFRDIAVY RZETLET,

o0 ©

[armadillo ~1# mount /dev/sdal /media (1)
[armadillo “]# cp /media/debian-buster-armhf-a600-[version]. tar.gz . (2]
[armadillo ~J# umount /media (3)

Q@ USBXEVUDET1/NX—TFTa¥avz/media/T«LIRMNIIEIXTVYRNULET,

O IL—IFANIRTLAT—NATZALY AT« L7 NUMTICOE-ULZFT,

© /media/TALIRVIERTYRULIRUSBAEUDE I NN—FT 12 3>&2FIXIVEL
£9,

2. W—hI7F7AINIRATLZEeMMC DE2/ N\—T 1 aVICBBELEXT,

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

[armadillo ~]# cd /mnt

[armadillo /mnt]# ls | grep -v -E ’boot|lost¥+found’ | xargs rm -rf (2]
[armadillo /mnt]# cd -
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[armadillo “J# tar zxf debian-buster-armhf-a600-[version]. tar.gz -C /mnt (3]
[armadillo ~J# umount /mnt 0

eMMC DE 2/ X\—F 1 ¥ayz/mnt/T« LI KNJICNTYRNULET,

eMMC DEE 2 JX\—F ¢« ¥ 3> ®dD boot. lost+found T« LI NULADT 7))L - T4 L
78U ZHIBRLE D,

W—=KT 7AWV RTLT—HAT%Z/mnt/T« LI NJICEBRELET,
/mnt/F4 L7 MUY TYRUIceMMC DE2/NX—T 4 >3 Y27 UNXI Y MULET,

0 o0

114



Armadillo-640 #E~Y =27 )L FRFEDOEARNZRN

12. FFEDERRZINN

CODETIE Armadillo ZE>f 77U Tr—3 Y I NI 7OREAEICDOWVWTEHRBALES,

Armadillo ZE>c7 7V — 3>V 7 U 2 7HEICIE. Ruby EFOBREX VU TNEBZFES
ENTEET,

523 Ah. Ruby [CR5 9, Debian DRI 2E2FR/\v T —IEEH S Python ¥ Go. Haskel &
Wo RV Y TZNEBEZHRHICA VAN UTESZEHAET. PCERULSICHEZES S &
NTEET,

CDETIE. APT ZERAULTRHRERY 7 hT 7% ATDE8 &KV Armadillo I YA ~—JLUE

o ZDIcdH, HS5MUH ATDES8 XV Armadillo Z V¥ —X vy MIEHETEDIRREICLTLES
LY,

12.1. BERX V7 V7 NEREICE BT —5 DEEH(Ruby)

ZZTlE. Y 7ILE LT Armadillo DIRERZ%Z EEARIC HTTP POST T/XZ X —4 & "time" I
BINUIZEE L TXETBHERLED,

RERZE date AY Y R, H UL Ruby ® Time 7 5 X %&HEABAL TREBLET,

CZTHERT B 7 ) —> 3 Armadillo TEMET %307 517> h& ATDE TEIMET 27 A NF
DY —/\—D 2DTY, ATDE TEMES B D cHDT A NBDOY—/\—F, BB HTTP 7O N3JL
TP EATESD Web APl ZHF > e —EXZERULTWE T, TANBY—N—[FEICAhINE

POST U I X MNOARBRZZHICKEIMLTOYY —ILICEAL. 75472 MclE"Thanks!"&E WS X F
) ERLUET,

121.1. 7 A MRAY—/N\—0D%x
4\ ATDE8 Ic7 2 MY —/\—OBFICBBER/N Y 7 —I %A VA R—ILUET,

[ATDE ~J$ sudo apt-get install ruby
[ATDE ~1$ sudo gem install sinatra

12.1 ruby & sinatra 1> X h—JL

RICITFT4FTROIA—REZASDULT, serverrb EUTHRELTLIZE W,

. y . y
require sinatra

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

end

12.2 T A MFEY—/\— (server.rb)
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12.1.2. 7 XA MAY—/\—DENMERESR

Armadillo TV A7 N7 7V =3 v ZHHTEIIC. TANBY—/N\—DEEERZITWVWET,
EERESRIE Armadillo 5 cURL AV Y RZEFST, 95477 7Y Tr—ya v EAEDY VTR
]\% ’.)Taj“ig_o

FJ. ATDES D IP7RL X ZHERB L THEEX I, TEDHFITIE. ip IV RTHER I % & ATDES
DIPZRLA N 172.16.2.117 THBHZ EDDLHMD XTI,

[ATDE ~J$ ip addr show eth0
2: eth@: &Llt;BROADCAST, MULTICAST, UP, LOWER UP&gt; mtu 1500 qdisc 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

1231IP 7 RLADHER (ip AV R)

ROFIDKSIC serverrb 2T DE. ETCOIPZRLANMSDOY VT X KM% 8081 HER—
Web H—N\—¢ UL THEZITET,

[ATDE ~J$ 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 2T, Armadillo ™5 cURL ZE>TT AR T—9ZEX>THFEL LS, IEULKL EET“%TC%@LJ\
"Thanks!" OXFFNRTRENET, B L. "Connection refused" ENFR RS NcBEEIE. —B ATDES
DIP7RLZRIT ping ZEELTERY NT—T DREICHEENMEVWHIIERL TL T(_éb\

[armadillo ~1# apt-get install curl

124 curl D1 X ~—=)b

[armadillo 1% curl -d "time=$(date "+%H:%M:%S”)” 172.16.2.117:8081
Thanks!

125 curl IC& BT AKNT—F DxE(E

FULKRETERLZEIE. ATDES TiEI U TWB T XA KA —/N\—pEHL TWB VY —J)LICTE
@K%ﬁﬂb\tﬂﬂéhi@“o

Current Time is 07:44:19

12.6 ATDE8 IC& T2 T A M T—5 DRERR
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1213. 7547V hDRE

Armadillo TEMET BV A4 7V N E2EEUVET, TacOIA—RZIFTr Y TABALT, clientrb &
UCTHRFELTLES W, 771)LI&. ATDE8 TR L TH Armadillo £ET. viEZFE> TERL T
HEWEF A, ATDES TEB LU G EIERDFIET, Armadillo NEX U E 9,

require 'net/http’

uri = URI.parse(ARGV[0O])

time = Time.now.strftime("%H:%M:%S”)

response = Net::HTTP.post form(uri, {"time” => time})

puts response. body

12.7 KHxE 7 54 7 > k(client.rb)
12.1.4. Armadillo AND 7 7 1 )L DExE

ATDE8 LT LY —Xd—R%Z Armadillo ICECEI A EZD—fHlE LT, ZZTE. SSH %=
> fcink A EZ R LE T,

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

12.8 Armadillo ~N® SSH Y—/\—D1 > XA =)L

[ATDE ~]$ scp client.rb atmark@[armadillo ® IP 7 KL X]:7/

X 12.9 ATDE8 H5 Armadillo A® client.rb OEzx%

1215. 7547 hDET

Armadillo I Ruby Z4 Y XA M—=ILLTH S, ERRUEEIEEI 247 M Z2ETULE T, F—35]
HICIEFT A NBY—/N—DEWTWSE ATDES D IP 7 RL X ER— & HTTP X —<® URI TR U
TLIEEW,

[armadillo “]# apt-get install ruby

X 12.10 ruby 1> X ~—)L

[armadillo ~1# ruby client.rb http://172.16.2.117:8081
Thanks!

1211 547> NORITHE

FULISA4T7 Y NEDBENTERLIZER. ATDES THIEL TWAH—/N\—D IV Y —)LITIZEZA
RBRINXT,
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Current Time is 07:44:19

12.12 ATDES Ic &3 2RI T—5 DRERR

12.2. C ERFIC L 5RARIE

C/C++FEDEENH %% EIE. Armadillo ETgeec/g++afE->TF 7)o —a>yZaVICILT 3
EHLTEFT,

12.2.1. RARRED%EE

F7ZVr—a3 x0T B8Hic, Armadillo I gcc EZELCY —ILFx—YEA VA N—
JJUET, Armadillo @AY —J)LTROIANY Y RZRTLTL LIV,

[armadillo ~1# apt-get install build-essential

1213V —=IFz—>DA VA=)

InT. gcc, make, gdb FMMEZ B L SICADHUIc, Ric, 7TV T—23vDEILRICRERS
{TSVENYT—T 7L IEAVIR—ILLET, BIZIE libssl THNIERDIATY RTA VA ~h—
WTBENTEXRT,

[armadillo “J# apt-get install libssl-dev

1214 BER/NY T —I DA VX~ —=)LOFI (libssl DIHE)

BlICRT EDIC. AVIAIVTREBOAY T =T 71 I)IL2EL/\yr—Vid, E@E -dev E WS EZEIN
FTVWTWET,

MBIRZANY T T 7AIDERTY. HEZATZVDT 71L& T
W3IHEAIE, Debian 7OV 7 b D TRy T—IDORNBERE]
P T7AILDEEND/INNY T —IVDEAREIREITENTEZET,

Debian— /v o —Y Ky —IDANAZRE

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

Xfc. Ny T =Y DEANBERIDD > TWBIHEIE 182 Ny ir—IJE
), TEANULM . apt-cache search AV Y RZFE > THER/Nv I —
ZRIEDHTEFY,
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13. iMXOULL DEIRGIETTE

AKETIE. VI NI T7ICLDiMXBULL OEREEHAEICDOWTEHRBAL XD,
IN—RI T 7IC&BERFEICDOWVWTIE. T15.5. ALHhSDOERFIEH, 22BLTLLEEI L,

13.1. poweroff AV > Kic &k 2l

poweroff ¥ RZFAL T, iMXBULL BEETEIR%Z OFF ICT 2 EMNTEXT, poweroff 1
YV RTER%Z OFF [c9%&. ONOFF Ex (Armadillo-640 CON9 11 EV)Z#fHd 5 2 & TEIR

ZONICTBIENTEXRT,
BRZ OFF IC95Icid. ROLSICAVY REEITLET,

[armadillo ~1# poweroff

13.1 poweroff Av¥ > Ric &k 2 &R OFF
.IMX6ULL BEICc K BHlfHZ1TS(CiE. Linux A—XRILD/IN—=I 3 H
v4.14-at3 LIETHZRDENH D FI,

13.2. WLAN/RTC A7 3 Y EY a2 —)bic L 5l

WLAN/RTC A7 3 v EV1—I)LICEHINTWVWS RTC 7 7 —LEIDAHAICK > T, i.MX6ULL
DEIR%ZE ON [CT B ENTEXRT,

ZDfeHicid. WLAN/RTC AT 3y EVa—ILED PT(IBARRY v I\) 23— UTELBE
NHDET, JPTICDWTIE M1185.3.4. JPT(ONOFF EV i+ > /\)) ZZRBUL T EEW, e,

RTC DEIDAIMESTIET T — LZBERT DX THAOS KT 5726, iIMXBULL DFEIRD ON (2> T
M5 5MLRNIC. 7—hO—%—5 U IF Linux A—RILDT T —LZBRT 2HENH D FT,

7—hO—5—DEEKFIC RTC OF 5 —LZMIRYT BICIFRDLSICANVY REEITLET,

=> setenv stop nr3225sa alarm yes
=> saveenv

77— AO—%5—DEEKFC RTC OF 7 —LZBEiRY I3 T7—hA—%—

DIN—3H2018.03-at4 UETHD2ENHD XY,

i.MXBULL OFEJR%Z OFF ICL. 1 AEZICERZ ONICTBICiF. ROKXSICAVY RZEITLEY,

119




Armadillo-640 #@®~¥ =27 )L i.MX6ULL DEIRFEIEAE

[armadillo “J#f echo +60 > /sys/class/rtc/rtc0/wakealarm (1)

[armadillo “1# poweroff @
D (BER)
[ 32.428051] reboot: Power down

U-Boot 2018.03-at4 (Dec 18 2018 - 18:34:38 +0900) (3]

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

I12C: ready

DRAM: 512 MiB

MMC : FSL SDHC: @, FSL SDHC: 1

Loading Environment from MMC... OK

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

=

K 13.2 iIMX6ULL ©ER#% OFF L. 1 9&IcER% ON Ic 9 3FIE
O 15BFI—LERELET,
® iMXBULL DEF% OFF ICLEY,
© 1 HRER%. BEMICIMX6ULL DEEMON IR T,

WLAN/RTC A7y 3>y EVa—I)LIcEHINTWNS RTC NR3225SA
. B OMCUDL T Z—LEDIAHZRES DI ENTEIEA,

OFF 09 B0MDEKIC, 1 WRICTI—LADIBDLSICHRELLELT
B, RERICTZ—LEIDAADBEETZDE 0K 1 2 0WERDFTT,

sysfsRTC 72 A7« L7 NJULIT®D wakealarm 7 7 1 ILH5 7 5 — LA
FDIAHZRKESIESICIF. Linux H—RILD/IN—I 3 H v4.14-at10
UETHZIHENHBD XTI,

linux-v4.14-at10 LLET®D Linux A1—=xXJLT%H. ioctl RTC_ALM_SET,
ioctl RTC_AIE_ON AL TP S— LB DARERKEIE BT ENTE
£9,

HEL<IE. RTC ® man R—IE2BRLTLIEE L,
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14.SD 7 — bk DJF

AETIE. microSD 11— RhSEFELE(LUE 'SD 77—k &RELET)IT2FIEEZRLET, SD
TJ—hEFERIT2E.SDA—RZBDBRIDZIETIYRTLAANA—IVEEEITZIENTEET, A&
ICRITFIEZETITBeHITiE. BED 2Gbyte L ED microSD h—RZREBEEULFET, flE LT
Debian GNU/Linux 10(d— K x—LA buster)z SD 7—h 92 FEZRULEITH. 1D OS &= SD 7 —
RIT2ZZEHARETT,

SD 7— M &I o>1BA. 7—FO—5F—ORER eMMC ICRES N &
ER

=

microSD H— RICK 9 BEZ (L. ATDE TITWX 9, D fcéb. ATDE (T microSD hH— R%=3EfRz 9
ZHRENHDET, FULIE 422 OAUARET/NA RDER) #2BLTLLEE W,

ATDE (T microSD h— R%3#Efxd % &, BEIHIC/media/T« Lo RNUICNY TV NESnET, REIC
LHINTWBFIEEETITDHITIE. RDESICmicroSD h—REZ7ZYIY TV MU TELRELDH
D%,

[ATDE ~]$ 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)

[ATDE ~]$ sudo umount /dev/sdb1l

14.1 BEBIV VY hEnfc microSD A—RDF7 V<YV~

AECHERITLZTT—NO—F—A A=V T7AIVDOEFRT 71 )LIE Armadillo - kT¥ o >vO—
RTDIEMNTEXT, FIEREEDEBIIVPAESGDEEREN TN TWS O, BF/N—Ya v zFH
ITEREIEEZHRUXT,

Armadillo 1 k - Armadillo-640 YV 7 bz 7% o >vO—R

https://armadillo.atmark-techno.com/armadillo-640/resources/software

14.1. 7T—b7T1 2T DERL

ATDE TT—h T RV ZEHRLET . T— b T XV DERICERTZ7 7ML ZRICRLE T,

K141 T T R DEBRICERTZ 771

72714 771
J—hO—4F—AX=Y u-boot-a600-v2018.03-at_[version]_.imx
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&£ 142. 7T« RV DEEHL ICRLET,

K142 T—bT 1 X7 DERH

R—F1oaVES NR=F12a3v¥(4X 771N RATA A

128MByte FAT32 EB2/N\—Ta¥avicl—h
T7AIYRT LEBET S
feth, B1NX—FTa1¥avxz
ERRLET,

BOeT ext4 =T 7AWV AT L%
LI dichicextd 771
VATLEBELTRER
3_0

141.1. FIE : 7—57« XU DYERRBI

1.

1.

T—hA—5—AX=IT771)LZBEL. ATDERICEEEL THEEXT,

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

SDA—RIC2DDTZARIVIN—FT 4 avEERULET,

[ATDE ~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 oprimary (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): @

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)
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2.

First sector (264192-7761919, default 264192): (1]
Last sector, +sectors or +size{K,M, G, T,P} (264192-7761919, default 7761919): @

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.

[ATDE 1%

OO 66 OO0 ©O60 00606 ©

~

SDA—RDONK—FT 1 2a>r—TIBEZRABLET, USBAEUREZEFRL TWLWSIE
Blx. SDH—RDFINA R 771 )LH sdc ¥ sdd R ERETH EBRDBEENH D FT,

HFULKZEODOS IX\—FT 1 ¥avr—JILEERLET,
FUKNKN—FT 0 garEBMULET,

N=F 1Y aVERIICETT AL MEP: TF7ITV))EHEET HDT. ZOXXHTEAS
ULTLIEEL,

N—=TFT 4 a3 VBSICETT7AILME()ZIBETDDT, ZOFRXRITZANL TSIV,

Bt I 7ICiET 7 4 )L ME(ERTEERE I Y DEE) A FERT DT, TOXFHITEA
ALTLIEE L,

BRIV U VI 128MByte 2 ZHEEL £,
HUKN=FT 42 arzEBMLET,

N=T 123 BAICET7AINME(p: 774N V)ZIEEITHDT. ZOFRXERITZAN
LTLfEEW,

N=—TFT 423 >VESITETT7AILMEQR)ZIBET DD T, ZOFRXRHITZANL TSIV,

Bt Y ICETIAINMEE T IN—FT 4 Va3 VORKREIIDRODEY 5) %2 ERT DD
T, FOFEFRITZANDLTLIES W,

BREVFICRTI7AIMECRERY §) 2RI 2D T, ZOIRXHITZAHLTLLES W,
N=TA42aYDIARTLIATZEBELET,

FBIN=FT12aVveEELXT,

N=T42aYDI AT LY AT Oxb(Win95 FAT32)ZEEL X I,

ZE%Z SD h—RICESAHET,

C—F 4 2aYURARERRLU. 2 D20/8—F 0 arhMERENTWB Z EZERL TLIEE L,
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[ATDE ~1$ sudo fdisk -l /dev/sdb

Disk /dev/sdb: 3.7 GiB, 3974103040 bytes, 7761920 sectors
Units: sectors of 1 % 512 = 512 bytes

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 3.6G 83 Linux

3. ENETNON—TFT 423 VILT7AINI AT LAZBELXT,

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

[ATDE ~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

[ATDE 1%

Q@ E1/NX—FT14YavICFAT2 774V RTLAZBELET,
O EF2/XN—FTosyavicextd T77AIVVRATLEEBELET,

4, TJ—hO—5—AX—I T 74 )L% microSD H— RICEZAHET,

[ATDE ~J$ Ls

u-boot-a600-v2018. 03-at[version]. imx

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

142 )L— K771V AT LADEE

M41. 7—=rFT 1 RV DR TERULIET T RVICI—MT7 7MY AT LEBELET,
Debian GNU/Linux DIL—h 7 7 ALV AT LZBRIT B ENTEXT, L—bT 7MLV ATLD
BRICERIZ 7 7AMILERICRULET,
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KR143 - T7AMIVIRATLOBERICERTZ 771

Linux 74 ANUE21—> 3>

271IL%&

771 )LDERHA

Debian GNU/Linux

debian-buster-armhf-a600-
[version].tar.gz

ARM(armhf) 7 —%7 2 F + A Debian
GNU/Linux 10(3— KR =x—LA buster)
DIWN—KT 7AWV AT LT —hA4T

14.2.1. Debian GNU/Linux ®JL— N7 7AWV AT L% EBET 3
Debian GNU/Linux L— k 7 7 A LY AT LT —HA Th5. b—h TP ALY R T LEEET 2F

Bz RICRULET,

14.2.1.1. FI& : Debian GNU/Linux L— K7 7 A LY AT LT —HA THSI—rT 71

VATLEBET D

1. W=h77ANIYRTLET—"TARIDE2X—FT 12 aVICBELET,

[ATDE ~1$ mkdir sd @

[ATDE ~]$ sudo mount -t ext4 /dev/sdb2 sd (2]
[ATDE ~1$ sudo tar zxf debian-buster-armhf-a60@-[version].tar.gz -C sd ©
[ATDE ~]$ sudo umount sd (4]
[ATDE “1$ rndir sd ©

ER

® 0000

sd/T« LY MU ZHIBRLE T,

SDH—RZEZNDVRNTBHDsd/Ta LI NI ZERLEXT,
FB2N—TFT¥ga>y&Esd/T«LIRMNIIIRTVYENULET,

W=KT7 7AWV RTLTF—HNATZsd/T« LI NJICBRULET,
sd/TALIRNVIERIYNUVLET—RNTFARIDE2N—FT 1327 VIYIVENLE

If PRIV EDTET I BAEIIC SD h—RZ/EEA PC Hh5ED AT & SD

N—RDTF—FHRET 255G H DI,

14.3. Linux A—XIJL1 X— & DTB OEE

Ma41. 7— T4 R0 TERBRURT—rTF o XZIIC LN H—RILAX—=IE LD
DTB(Device Tree Blob)ZEEL X9, FFHIT D7 71 ILZRICRLEX T, LUE. DTB(Device Tree
Blob)%Z DTB & &R ULE T,

R144 T— T4« RV DERICERTSZ 771

2714

Z71)%&

Linux I—xJLA X =3

ulmage-a600-v4.14-at_[version]_

DTB

armadillo-640-v4.14-at_[version]_.dtb

microSD 1— R Linux 1—X LA A=Y HB XV DTB #BLBET DRI, ROELHEEHIcTLSICL
TLIEZW, COEEISANTIEE. 7—hO—% =D Linux HA—FILA A=V X DTB =9

5 ENTERLRBRDHE

nHH I,
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% 145 7—hrO—4%—H' Linux h—XILEBRB TR &M

EH E Jia
774 AT L ext4

T Fi FEFEHE
Linux A—FIAAXA=I T 715 ulmage
DTB 771 L% a640.dtb

Linux A—RIAA—IHBLODIBZET—hT« RVICERET BFIEZRICRLET,

14.3.1. FIE : Linux H—XRILA X —IE L DTB OEEE
1. Linux I—XIA A=Y EBLVODIBZX#RBLTHETET,

[ATDE ~1$ s
ulmage-a600-v4, 14-at[version] armadillo-640-v4. 14-at[version].dtb

2. LiNnuX A—RIAA=IZT—rT1RIDE2/N\—T 1Y aVICRBLET,

[ATDE “1$ mkdir sd @

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

[ATDE ~]$ sudo cp ulmage-a600-v4. 14-at[version] sd/boot/ulmage (3]

[ATDE ~1$ sudo cp armadillo-640-v4, 14-at[version].dtb sd/boot/a640.dtb (4)
[ATDE ~]$ sudo umount sd ©

[ATDE ~1$ rmdir sd @

SDA—RZXYIV T BRODsd/T« LI M) ZERLET,
FE2N\—FTqarvesd/T4LIMIINIVYENULET,
Linux A—RIA A= %Z sd/T« LI KNJICOIE—ULET,
DTB%Z sd/T« L7 hJICOE—-UL&ET,

sd/FA4 LI RNVIERIY NUIET— R FARIDE2/XN—F 13V EFINIVRUE
ER

sd/T« LU MU ZHIBRLUE T,

©@ 0000

PRIV NNTET I BENC SD h— RE/EZ2H PC NhSELD
AT E. SDH—ROF—IHIET BIEAHNH D T,

14.4. SD 7— M DET

M41. 7—r T4 R DER) TERULET— T« RIODSEEBT B AEZHALET,

1. Armadillo ICERZ&R AT BHIIC. 7—hTFT 4 X% CON1(microSD XOw MNICEAULZEX T,
Fie. JP1 &EJP2 #Hcy vty 3—hULET,

2. BRZBAULET,
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U-Boot 2018.03-at8 (Feb 17 2020 - 19:19:11 +0900)

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

12C: ready

DRAM: 512 MiB

MMC : FSL SDHC: 0, FSL SDHC: 1

Loading Environment from MMC... OK

In: serial

Qut: serial

Err: serial

PMIC: PFUZE3000 DEV ID=0x30 REV ID=0x11
Net: FEC

=

3. 7=hFARI LD Linux hi—XRILZEEBLE T,

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

=> saveenv ©
=> boot (4]

o0 © ©

T—KhF4 XU LD Linux I1—XRILA A —3& DTB #ER9 5 L SIC bootcmd %

ESERS

T—hNFA RV LD =T 74 RT L%ERT % & SIC setup_mmcargs %

ESERS

RIEZEQZFREFELET,
EELEY,

Xs
it
pd

Xs
filt
pd

bootcmd & setup_mmcargs #2577 A )L K DREICRET

Ak

bootcmd & setup_mmcargs #7 7 A )L KD

Y RZERITUET,

ICRYICiE, RDAV

=> env default bootcmd setup mmcargs
=> saveenv
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15. EXRILERR

BREITER

15.1. i@ RKER
% 15.1 IERBATH

IHH Eokes Min. Max. Bfy g%

BIREE VCC_bV -0.3 6.0 \Y -

AHBDEEUSB E5UN) VI,VO -0.3 OVvDD \Y OVDD=VCC_3.3V

+0.3

AHDEEUSB E3) VI_USB -0.3 3.63 \Y USB_OTG1_DP,
USB_OTG1_DN,
USB_OTG2_DP,
USB_OTG2_DN

RTC Ny o7y 7EREE RTC_BAT -0.3 3.6 V -

ERRESHE Topr -20 70 °C BERECE

B RAERIE. HO5DBERRAEPHBRINRICENT, BRTHEBAT
FRS5IRWMETT, LEEEDEICTHU TREZ D > TEALLLS W,

15.2. #ERENERH

= 15.2 #EREMERNG
IHE a5 Min. Typ. Max. Bify 5
BIREE VCC_5V 475 5 5.25 \Y -
RTC\y o7y & RTC_BAT 2.75 [ - 3.3 \ Topr=+25C
IREBE
ERRESFE Ta -20 25 70 \Y WELRECE

[al5/N: 009C00010001~009C00060102 @ Armadillo-640 T, TEREME 2.95V T,

15.3. ABHA Y5 —7 —XADEKINLHR
% 15.3 AHH1 Y5 —7 1— X (BIF) OB

IEH kel Min. Typ. Max. =L iv2 5
5V BIREE VCC_b5V 4.75 5 5.25 V -
USB_OTG1_VBUS
USB_OTG2_VBUS
3.3V EBRERE VCC_3.3V 3.102 33 3.498 vV -

K154 A\ABHA Y5 —7 2 —ADESKKLHR(OVDD = VCC_3.3V)

IHE 5 Min. Max. Hfy 5

N LRIV AERE VOH OVDD-0.15 OovDD \% IOH =-0.TmA, -TmA
O—LANILHEHEE VOL 0 0.15 \ IOL =0.TmA, TmA
N LARIVAAEBER VIH 0.7x0VDD OovDD \Y -
O—LARJALEEE VIL 0 0.3x0OVDD \ -
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BREITR

HE s Min. Max. - Fivs 5%
O—LANRJLASEE(ONOFF VIL 0 0.9 \Y -
%)

O—LANJILAAEE VIL 0 0.5 \Y -
(PWRON 5 )

O—LAXNJLAAEE VIL 0 0.19 \Y -
(EXT_RESET_B §5)

AHAY—2EH(no Pull-up/ [IN -1 1 uA -
Pull-down)

Pull-up #E31(5kQ) - 4 6 kQ -
Pull-up #&45(47kQ) - 37.6 56.4 kQ -
Pull-up #EHT(100kQ) - 80 120 kQ -
Pull-down #&41(100k Q) - 80 120 kQ -

EIA—N—Y2—hEFYF—2a2—RMEOBVETTHD 4ns EBZIRVESICLTLIEE W,

15.4. FBIREIFE DR

BROBEOBRIIROELEDTY, BRANA YT —T7—X(CON12 £/cid CONII)NSDANE
FEZ/NT7—<XXI XY KMICPMIC) TREBEICEHL, AREBRELOEA VT —T7 c—X gL TW
EYo BAVI—TI—APRAVFVT - LFaL—YDORAENEREBEZBZIBWVEL DI, HEBHE

IRDER. HHEERDKREAZITR> TS W,
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BREITAR

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_CSI
NVCC_UART
NVCC_SD1

VDD_SOC_IN

NVCC_DRAM

VDDA _ADC_3P3

]— VDDA_VREFH

hl

»i VDD_SNVS_IN
F
VDD_HIGH_IN
Power
i.MX6 SD2_RESETB—p| EN SWitch

i.MX6 POR_B

Current Limit 0.6A(min)

Output Current 500mA(max

Internal

Circuit

15.1 EIR[EIEE DAL

RTC Backup RTC_BAT
CON13 1pin !
|
|
|
|
|
| i.MX6 12CT 4
i.MX6 PMIC_ON_REQ —
| i.MX6 POR_B 4—]|
| iMX6 GPIO5_1004 4—
| HMX6 PMIC_STBY_REQ —|
L
SEN=IN s N 5
BIRY— TV AFRDEED 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
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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

152 BRY—T VR

15.5. HEfH 5 O ERFEH

Armadillo-640 (&, EEA VI —T7 1 —RADEVEFIHTE I EICKDEREA VEIFA TICHTD
BZB2ENTEZXT,

22T, A S OBEREEICHEGUTOEBEHBELET,
- ONOFF &> 0#ilf

- PWRON & >~ 0#ilf

- RTC_BAT £
15.5.1. ONOFF E~ O fIElIlc D WT

ONOFF EV & —ERMULEGND £ 3—hF 352 ET. Armadillo-640 DEIRE A 7 RfcldA >
TBHIENTEXT, NEBH S ONOFF EV ZHiEl T 2355, BEEDHMETEREADTA—-T VR
LAViaEDHNZHEKL GND &3 — b g BEIEZHERL TIEE L,

155.1.1. BRAVHSERA 7 ICtIDEZXB7E

ONOFF E>Z 5 MM EGND £ 3— k95T, BRAAZICADET,
1565.1.2. BRA 7D SERA Y ICYIDEZX BTE

ONOFF £~ % 500 S UMK 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

15.5.2. PWRON E> DOFEICDWT

PWRON E>(E. GND £ 3—hrF 32 &T. Armadillo-640 DERZEIEICA T T B ENTE
9. SEBHS PWRON EV ZHIHT 2155, BEEDHMEITETREADTA—T Y RLAVREDE
H7z#EHRLU GND &2 a3 — b I BEEBZERL TIIEE W,

1565.2.1. EBRA VHSBRA 7 ICYIDEX 577

PWRON E>% GND & ¥ a—h 932 & T BECERNIAZICADET,
156.56.2.2. BRA 7D 5BRA VICYIDERX 277&

PWRON EY&A—T7VIcg 22T, BRNIAVICBDET,
155.3. RTC_BAT E>VIcDWT

RTC BAT BV, iMXBULL OIEHEEEZH R XA >~ Icd$ 3 SRTC(Secure Real Time Clock) D44EB
NIy TA VT —T1—ATYT, REBERNMIM SN TERIT—Y 2 RESELZWGRICSHE
BALrEEW,
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A5 —7 T — Atk

16. 15 —7 11— R

Armadillo-640 O+ > %5 —7 T —AHERRICDOWTERBEL X T,

CON5 CON2

=

CONS 2
28

CON9

CON14 ,

LED4
LED3—

CON10—

CON3
[A Side]

1

0o00e@-

: o
[
o

\
0000
{ @ 90’0’660‘9 ©: Qg0
10000002 _ 900 I3
CON7 ?°°°©oo
oo
© . 23

o 04
! 00 ©
80000000 @

@ :’@wgmqoeoo 3

zmoooo‘w\ CON4

50000 @1

[B Side]

X 16.1 Armadillo-640 1> 5—7 xt—2X

& 16.1 Armadillo-640 ¥ 4 —7 = —X—%& [

HaEsS 1Y9—T71—R% BE X—H—

CONT SDAvH—Tx—2R SDHK-8BNS-K-303-TB(HF) J.S.T.Mfqg.

CON2 LANM>5—7x—2X TM11R-5M2-88-LP HIROSE ELECTRIC
CON7 AT-10PA-2.54DSA(71) HIROSE ELECTRIC
CON3 YUTPINAIT—=Tz—R XM2C-0942-132L OMRON

CON4 AT-10PA-2.54DSA(71) HIROSE ELECTRIC
CONb5 USBAv5—TJ1x—2X UBA-4RS-D14T-4D(LF)(SN) J.S.T.Mfqg.

CON8 BRA VY —T7x—2R A1-34PA-2.54DSA(71) HIROSE ELECTRIC
CON9

CONT4

CON10 JTAGA Y9 —Tx—2R A2-8PA-2.54DSA(71) HIROSE ELECTRIC
CONT1 LCDHRRM V5 —T7 —X XF2M-5015-TA OMRON

CON12 BRAANN VI —Tz—2R HEC3600-016110 HOSIDEN

CONT3 A2-4PA-2.54DSA(71) HIROSE ELECTRIC
JP1 ENT/NA AREY + VI A2-4PA-2.54DSA(71) HIROSE ELECTRIC
JP2

LED1 LAN ZE— R LED SML-310MTT86 ROHM

LED2 LANU> 2797« ET« LED SML-310YTT86 ROHM

LED3 1—4%— LED(7R) SLR-342VC3F/LK-12 ROHM/MACS8
LED4 I1—4— LED(#) SLR-342MC3F/LK-12 ROHM/MAC8
LED5S 1—4%'— LED(&) SML-310YTT86 ROHM

SW1 1—F—IAvF SKHHDJAO10 ALPS ELECTRIC

BERmDEE, KEREZMDOY. BHUELTAREZTHL TVWET,
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16.1.CON1(SD 1> % —7 = —X)

CON1 [F/\A RAE—R(EBEXYOv 7 EEE: 495MH)ICHIELIc SD A Y d—T7 1 —RATY, 554
(d i.MX6ULL ® SD/RX k> hO—5 (USDHC2)Ic#EENTWVWE T,

SD 71— RIcE#EE N2 EIRIF iMX6ULL @ NAND_ALE E>(GPIO4_I010) THIEIA FIEET T, High
LARIVEATERIMEEE N, Low LRILHATERMNMIMIENE I,

CONT [FEMRBIRICHIE LU TWEE Ao microSD h— R DR (IE. EIR
A ZYRL THST>TLIRE W,

SD O hA—3(USDHC2)ld CONT. CON9, CON11 THETAETT
A . BRI E A0 £,

% 16.2 CON1 §=HcH!

EYES EY4# I/0 G

1 DAT2 In/Out SD 7—#% /XX (bit2). i.MX6ULL @ NAND_DATAOQ2 £ > (C##E
2 CD/DAT3 In/Out SD 7—#% /XX (bit3). i.MX6ULL @ NAND_DATAO3 £ > (Tt
3 CMD In/Out SD OY Y KR/LARY A, iMX6ULL ® NAND_WE_B £ |c#E#E
4 VDD Power EIR(VCC_3.3V)

5 CLK Out SD 70wy 7. i.MX6ULL ® NAND_RE_B E c###x

6 VSS Power EIR(GND)

7 DATO In/Out SD 7—#% /XX (bit0). i.MX6ULL @ NAND_DATAOQO £ > (Tt
8 DATI In/Out SD 7—#% /XX (bit1). i.MX6ULL @ NAND_DATAOQ1 E > (C#E#E

16.1.1. microSD h— RD¥ERAE
1. EDOSAN—ZBHL, W12mmIAZARIET. OV I =ERUET,

Il

16.2 AN—DOY J ZEERI %
2. AN—ZRIFTET,
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16.3 A/\—%ZRIT3

AN—IFBERATERESED. BEHFRAUNDTRANAZIMA
A e WHEORRERDTITDT, FRLLS L,

3. FEDAEFEFTMLAZHRAWIRE T, microSD 1—RZ#FHEKRULET,

M
B 16.4 microSD #1— R D&k

microSD A— REAAEICDWTIE, A/N—IZHEIEhTWBHh—
RY—27xZBZiIcLTLEEW,

= S

K165 h—R<Y—70 OHER
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Ay —7 1 — Atk

4. j]/\‘—%l%ﬁ@i_é'o

16.6 H/\—%=FH B

5 IS HN—Z&{HL. 1.2mmIAZARKSET Ov I LET,

K 16.7 A/X\—Z20Ov V33

=

microSD A— REFZRDH— ROKRZSWO FIEEFFEAKREELC T,

16.2. CON2, CON7(LAN 1 >%5—7 —X)

CON2. CONY7 (& TOBASE-T/100BASE-TX [CX U LAN A > 5 —T7 1 —RXT9, A7TY 5L
L@ Ethernet 7 —7 )Lz I 2 2 &N TEX T, AUTO-MDIX #ge=#B&H L T h, ANL—FT—

TIVEREZ7ORT—TIILZE®

ok U CERBEIm T 21D EX £ I,

1§ 5 #% (& Ethenet PHY(LAN8720AI-CP/Microchip Technology) Z= # 8 L T i.MX6ULL @
Ethernet > hO—Z (ENETT)ICE RSN TWET,

#< 16.3 CON2 §=HcH

EVES Evs I/O BiEA

1 TX+ In/Out EET—H(+). CON7T D1 EY EHE

2 TX- In/Out FEET—H(-). CON7 D 4 B> &HiE

3 RX+ In/Out FEFT—H(+). CON7 D 3 v &i@

4 - - CON2 @ 5 B> L ##H#%IC 75Q #&i%. CON7 D5 Y &3H@E
5 - - CON2 @ 4 B> &#E##%IC 75Q &G, CON7 D5 B & i@
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A5 —7 1 — Atk

EVES Evs# I/0 e
6 RX- In/Out ZET—HY(). CONTD 6 Y B
7 - - CON2 @ 8 B> L #5141 75Q #&i%. CON7 D 7 BV &3@E
8 - - CON2 D 7 B> &##EH#EIC 75Q #&if. CON7T D7 Y &@E
% 16.4 CON7 {5585
EVES Eyv4 /O S
1 TX+ In/Out EET—H (+)
2 LINK_ACTIVITY_ Out LINK/ACTIVITY &R
LED (High: U> o BEIIESNTWA, Low: UV I M HEIIESNTLRL, Pulse :
UV ORI EINTHED., T—FE2EZELTVD)
3 RX+ In/Out RET—Y(+)
4 TX- In/Out EET—H(-)
5 - - 75Q #&im. CON2 D 4, 5 B> &8
6 RX- In/Out ZET—Y()
7 - - 750 #¥im. CON2 D 7. 8 B> &3E
8 SPEED_LED Out SPEED %R
(High: T0Mbps F7zld Ethernet 77— 7 JL&$E#. Low: 100Mbps)
9 VCC_3.3V Power BIR(VCC_3.3V)
10 GND Power EIR(GND)

CON2 & CON7 &, HBEDESNERSNTHE D, AKICHERT S
FTEERh, EEHDN—ADIAXRTITDH, ERALSLSL,

16.3. LED1. LED2(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 EVIcEHINTWET,

% 16.5 LAN LED D&k

LED ZHN(E) RE BTz
LED1 LAN Z ¥— R LED(&) AT ;% O%I;/Ibps TEHINTWS, U< IE Ethernet ¥ — 7Lk
=AT 100Mbps Tt N TW3
LED2 LANUY S 7054 E AT Uy oA ENTWAEN
71 (=) =T Uy ORI NTWS
o Uy ONIENTHD. F—FEEZELTVS

16.4. CON3. CON4(> U715 —T z—XR)

CON3. CON4 (ZIEAHAFELSREA) Y 7 ILA > T —T 1 —ATT, E5#RIF RS232C L N\)LZ#: IC
Zi#kA L TIi.MX6ULL @ UART Or hA—Z (UARTI)ICE RSN TWVWET,

- BB AHALANIL: RS-232C LANJL

- RAT—F iRkl — b 230.4kbps

- 7H—#: CTS. RTS. DTR. DSR. DCD. Rl
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A5 —7 1 — Atk

%< 16.6 CON3 5=Hc3

EVES Eva /O Tkl

1 DCD In F+ 7. .MX6ULL @ SNVS TAMPER?2 v ic#Ef. CONA D 1 E
v EE

2 RXD In FET—4. .MX6ULL ® UART3_RX_DATA Evic#Ef. CON4 D 3 E
v EE

3 TXD Out FEET—4. i.MX6ULL @ UART3 TX DATA EviciEf:. CONA D5
v EE

4 DTR Out F—HimRkL T+, i.MX6ULL @ GPIOT_IO00 Evic#Ek. CONAD 7K
VEHE

5 GND Power EJR(GND)

6 DSR In F—FEyv LT, .MX6ULL @ SNVS_TAMPERO £ v Ici#E#. CON4
D2y EHE

7 RTS Out HEEER, .MX6ULL @ UART3_CTS B EVIc#E#H. CONAD 4 v &+
B

8 CTS In PEIEFEE, .MX6ULL @ UART3 RTS B EvicE#. CONA D6 > &
G
pla=)

9 RI In HIERR, .MX6ULL @ SNVS_TAMPERT Evici#Ek:. CONAD 8KV &
HiE

% 16.7 CON4 555

EY&S Evé /0 Gl

1 DCD In * v U 7#RH. iIMX6ULL ® SNVS_TAMPER2 EIc###5, CON3 D 1 &
VEHE

2 DSR In F—=Ftv kLT, i.MX6ULL ® SNVS TAMPERO £ ciEf#. CON3
D6 ryEtE

3 RXD In FEFT—4. .MX6ULL ® UART3_RX_DATA Evic#Ef. CON3 D2 E
v EE

4 RTS Out FEEER, .MX6ULL @ UART3 CTS B EVICE#HK. CON3 D7 v &H
G
pla=)

5 TXD Out PEEFT—4 . .MX6ULL @ UART3_TX_DATA B (c#Efi. CON3 D3
VEHE

6 CTS In PEIEFEE, .MX6ULL @ UART3 RTS B Evic#E#i. CON3 D 8 > &t
b

7 DTR Out F—=HiERL T 1. iMX6ULL @ GPIOT1_I000 E > (ci##Efi. CON3 D 4 &
v EHE

8 RI In #WERR, .IMX6ULL @ SNVS_TAMPER1 EVic#EEfE. CON3 D9 KV &
HiE

9 GND Power EIR(GND)

10 VCC_3.3V Power EREA(VCC_3.3V)

BFTEE A, EEHN—ADARTITDH, ERALSLS L,

I CON3 & CON4 &, HBEOESNERSNTHE D, RKICHERT S

16.5. CON5(USB/RRA 1> 5 —T £ —X)

CON5 [FUSBRAKRAYF =Tz —XTT, 2ERDIARIVIZRELTED. TROESRIF
i.MXBULL ® USB I~ hAO—3(USB OTGT)Ef e N TWET, LROESHRIIVILFIL I Y ZRH
LT, iMXBULL ® USB J¥ kA—Z(USB OTG2)IcE e N TWVWE T,

RIVFTFLIDELI MEVIEZCONI D 24 EVTHITEIT 5 Z EHAEET. A—T>H LK IE High
LN ZEANT S ETCONS DEE, Low LANILZE AT S ETCON9 I USB OTG2 D¥ifitst

NEBEINFXT,
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VCC_3.3V

% 10kQ
i.MX6ULL EXT_USB_EN

0 |«

EXT.IF
CON9

USB_OTG2
USB Host

CONS5 Upper

1 |«

16.8 USB OTG2 D#frcDEE

TERICHEENSE|R(USB_OTG1_VBUS)IE i.MX6ULL @ UART1_RTS B E>(GPIO1_1019). L
BICHIEE N2 EIR(USB_OTG2_VBUS)F i.MX6ULL d CSI_MCLK E> (GPIO4_I017) THIfEHA A 5.
T, High LNJLEATERIMEHES . Low LNILEATERMIENE T,

VCC_5V

i.MX6ULL i Power Switch USB Host
IN CON5

UART1_RTS_B EN1 OouT1 » USB1_VBUS

CSI_MCLK EN2 ouT2 » USB2_VBUS

B 16.9 USB/RRA M1 v4—7 z—RDERIHE
- T—YEEE—NR
- High Speed(480Mbps)
- Full Speed(12Mbps)
- Low Speed(1.5Mbps)
% 16.8 CON5 {5851

EYEsS Ev4& I/O FHE

1 USB1_VBUS Power EIRUSB_OTG1_VBUS). i.MX6ULL ® USB_OTG1_VBUS £ (C##E
2 USB1_DN In/Out USBT o~ 1 +AEHES. i.MX6ULL ® USB_OTG1_DN E'vcEEs:

3 USB1_DP In/Out USBT 075 RAIIES. i.MX6ULL @ USB_OTG1_DP B>k

4 GND Power EIR(GND)

5 USB2_VBUS Power EIR(USB2_0TG2_VBUS). i.MX6ULL @ USB_OTG2_VBUS £ > (5
6 USB2_DN In/Out USB2 O~ F+AAIES. .MX6ULL ® USB_OTG2_DN > [Tk

7 UsB2_DP In/Out USB2 0 75 ZAfES. i.MX6ULL ® USB_OTG2_DP £ Ic#i#x

8 GND Power EIR(GND)

16.6. CON8. CON9. CON14(#imk1 > T —7 = —R)

CONS8. CON9. CON14 [3HaefisRA DA VT —T 1 —ATY, EHDEE(NILFIL I A ZEH >
72 iIMXBULL OEESHRE. /NT—YXI XY K IC @ ON/OFF 5. i.MX6ULL @ PWRON E5&h &
INTWET,

IhRTE ZHBEDFEMICDEF L TE. TArmadillo-640 XILF 7L U R
5,1 [https://armadillo.atmark-techno.com/resources/documents/
armadillo-640/manual-multiplex]z= S S8R < 2 L,
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AV —T7 T — Atk

A

BEHEFTICE D HZTHRERES (USDHC2, UARTT1. ESPI1. 12C2 F)H®
HHERIN BUESREHEY TEARKAIATEZEA.

# 16.9 CON8 §=HcH

EYES Ev4# I/0 G

1 GND Power EIR(GND)

2 GND Power EIR(GND)

% 16.10 CON9 {55825l

EYEsS EY4& I/O FHE

1 GPIO1_1022 In/Out IERAH A, iMX6ULL @ UART2_CTS_B EVIC#E#E(CTS/RTS 554 %
FRTEOEER)

2 GPIO1_1023 In/Out IERAH A, iMX6ULL @ UART2_RTS_B E v Ic#E#(CTS/RTS 551 %
AT ZBEDOEER)

3 GPIO1_IO17 In/Out IERAH . iMXBULL @ UARTT_RX_DATA E VIR

4 GPIO1_1031 In/Out IERAE S, IMX6ULL @ UARTS_RX_DATA E v IcHE#RT

5 GPIO1_l016 In/Out IRERAH . iMX6ULL @ UARTT_TX_DATA £ > Tkt

6 GPIO1_1030 In/Out IERAE S, .MXBULL @ UARTS_TX_DATA E v Ic##E

7 VCC_3.3V Power EIR(VCC_3.3V)

8 VCC_3.3V Power FIR(VCC_3.3V)

9 GND Power EIR(GND)

10 GND Power EIR(GND)

11 ONOFF In i.MXBULL ® ON/OFF {§5. #A—7> RLA VAR, i.MX6ULL ® ONOFF
EVIcHER. iMX6ULL WEBT 100kQ ZIL7 v Z(VDD_SNVS_3V)ahT
WEY,

12 PWRON In INT—=TYRIAVKNICDPWRONER., A—7YRLA VAR T—Y
XIAYKIC DPWRON EY & iMX6ULL @ PMIC_ON_REQ Evicks
5. LMXBULL EBT 100kQ ZIL7 v Z(VDD_SNVS_3V)anTWET,

13 GPIO3_1023 In/Out IERAE A, iMX6ULL @ LCD_DATA18 Evick#ft. ERLT10kQ 7
TV ENTWET,

14 GPIO3_1024 In/Out ILERAE S, IMX6ULL @ LCD_DATA19 BV k. EiRLET10kQ 7
T T ENTWETD,

15 GPIO3_1025 In/Out IERAE . IMXGULL @ LCD_DATA20 B (c#Ekk. EifkRET10kQ 7
IV EINTWET,

16 GPIO3_1026 In/Out IERAE S, IMXBULL @ LCD_DATA21 E v k. EiR LT 10kQ 7
WTTYEINTWETD,

17 GPIO3_1027 In/Out ILERAE S, IMXGULL @ LCD_DATA22 B> (c#kk. EiRLET10kQ 7
WOV ENTWETD,

18 GPIO3_1028 In/Out IERAE S, IMXBULL @ LCD_DATA23 BV ik, EiR LT 10kQ 7
TV EINTWET,

19 GND Power EIR(GND)

20 VCC_3.3V Power EIR(VCC_3.3V)

21 USB2_DN In/Out USB ¥ +# 2§ 5. i.MX6ULL @ USB_OTG2_DN E v Ic#E#E

22 USB2_DP In/Out USB 735 ZfAliE%. i.MX6ULL @ USB_OTG2_DP E'x (C#i#xk

23 USB2_VBUS Power EIR(USB_OTG2_VBUS). i.MX6ULL ® USB_OTG2_VBUS £ I ikt

24 USB2_EN In USB OTG2 Dy1D & Z{ES. (Low: USB OTG2 %= CONO TfERTY 5.
High: USB OTG2 %Z CON5 Tf#ERY %), &EiRET 10kQ 77 v 7
(VCC_33V)anTwxd,

25 GPIO4_1006 In/Out ERAE A, iMXE6ULL @ NAND_DATA04 B> IC##t

26 GPIO4_1007 In/Out IERAE S, .MX6ULL @ NAND_DATAOQS &> ITHEis

27 GPIO4_1008 In/Out IRAE S, .MX6ULL @ NAND_DATAQ6 &> (5%

28 GPIO4_1009 In/Out IERAE S, .MX6ULL @ NAND_DATAQ7 &> I
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CTS/RTS E5#R& AT 3BRDEER

i.MXBULL @ CTS. RTS 3 (&—M#&M7E UART DES & &ARIHHEICKE 5
TWEXT, RERICEELTLEE L,

CON9 DT —hRE—REEEVICDODWT

CON9 @ 17 E >~ (GPIO3_1027) % ¢** 18 E >~ (GPIO3_1028) & .
i.MXBULL OAWE ROM Ic &2 7 — i\JE REBREEYZFRALTWET,
BRIEAR., 7—RE—REREDHIC. BEIREDTILY D VIEHIT Low
LANILOREZRFLTWET, BERULGWEMEZSIERIITER GRS
e, BRBBAEHNS U-Boot WNENMET B X TlE. Low LNILZRFLL
RETHEALLIETW, T—ME—RREDFHMICDODEZXEL TIE. NXP
Semiconductors DIR—AR—I M55 7 > O— RAJgER Fi.MX 6ULL
Applications Processor Reference Manualy Z 2SR 7Z3 W,

#Z 16.11 CON14 €551

EYES Ev4 I/0 HtEA

1 VCC_3.3V Power BIR(VCC_3.3V)

2 GND Power EIR(GND)

3 GPIO1_1020 In/Out IERAH . iMXBULL @ UART2_TX_DATA E > (C#E#E
4 GPIO1_1021 In/Out IRERAH . iMX6ULL @ UART2_RX_DATA B> I

16.7. CONTIO(JTAG 1> ¥—7 = —X)

CONT0 (F JTAG TN\y HZHfr g 5 EDTED JTAGA Y F—T 1 —RATY, FF#RIF .MX6ULL
DY AT LIJTAG O hO—F(SJO)IcERENTVNET,

EXT RESET BEYDNSYXFTAVYEY hZITSZENAETT, YATLUEY M ZT5BRIE
M 16.10. Yy h>—=T > X OEED. 20ms U LD Low BiEZREL T LE W,

EXT_RESET_B 20ms

K16.10 Yty k=T 2R

CONTO [cER S N TWLWBESIRIE. JTAG LD EETHFERTIEET,
HEMlcO>=EE UL TE. TArmadillo-640 YILF 7L 7 A%k, [https://
armadillo.atmark-techno. Com/resources/documents/

= armadillo-640/manual-multiplex] 2 ZZ28BL £ & W,
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XATALAIJTAG O MNO—ZDFEMICDODEEZFL TIE. NXP
Semiconductors DIR—AR—I M55 T > O— RAJgEL Fi.MX 6ULL
Applications Processor Reference Manualy &= 2SR 23V, £—

= RERTE ICHETR .MXBULL @ JTAG_MOD EYVIiE SWT [CiEiRSNTVE
ER
< 16.12 CON10 fE5E%1

EYES Ev& l/O A

1 VCC_3.3V Power EIR(VCC_3.3V)

2 JTAG_TRST_B In TARUEY b iMX6ULL @ JTAG_TRST_B Evic##E. i.MX6ULL W
BT 47kQ FILF v F(VCC_33V)ENTWET,

3 JTAG_TDI In TAKFT—=F AA. iMX6ULL O JTAG_TDI E>Ic##E. i.MXEULL AERT
47kQ 7IL7 v F(VCC_3.3V)ENhTWET,

4 JTAG_TMS In TANE—REZER. iMX6ULL @ JTAG_TMS E v icE#t. i.MX6ULL AR
T47kQ 77y F(VCC_33V)ENTWET,

5 JTAG_TCK In TAK7OvY, iMX6ULL @ JTAG_TCK E Y IcHE. .MX6ULL REBT
47kQ 77 v F(VCC_3.3V) SN TWET,

6 JTAG_TDO Out TAKF—=FHA. iMX6ULL @ JTAG_TDO E' > IC#i#t

7 EXT_RESET_B In YAFTLYUEY M IMX6ULL @ POR B Evic#ifi. A—T7>Y LA YA
A

8 GND Power EIR(GND)

16.8. CON11(LCD #hdk1 > 5 —7 = —X)

CON11 FZTFYHIRGB AN ZHF ORB/INRIVEY 21— IR ERE RT D ENTES, LCD ILE
AV —T1—RATY, EFRIZIMXGULLD LCD Oy hO—ZZFICEHRINLTVWET,

CONT1 [CHEHREINTWSESHRIE. LCD LA DKETHHEAREETY,
M >EEULTE. TArmadillo-640 YILF 7L U X%k, [https://
armadillo.atmark-techno.com/resources/documents/
armadillo-640/manual-multiplex] = S EB  f2E L,

BEHEFTICE D HTHRER{ES (USDHC2, UARTT1., ESPI1. 12C2 F)H
HHXRIN BUESREHEY TEARIATEZEA.

% 16.13 CON11 {§5E%

EVES Eva /0 i

1 VCC_5V Power EREH(VCC_5V)

2 VCC_5V Power EIRE I (VCC_5V)

3 VCC_5V Power BIRHA(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)
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AV —T7 T — Atk

Er&E=s Ervs I/0 e

8 LCD_CLK In/Out IRERAH D, iMX6ULL @ LCD_CLK B> ic#E

9 LCD_HSYNC In/Out IERAH . iMXBULL @ LCD_HSYNC E >k

10 LCD_VSYNC In/Out IERAH D iMX6ULL @ LCD_VSYNC £ > (C##t

11 LCD_ENABLE In/Out IERAE . .MXBULL @ LCD_ENABLE B> (C# 5k

12 PWM5_OUT In/Out IERAE . .MX6ULL @ NAND_DQS B It

13 LCD_DATAOO In/Out IRERAH D, iMX6ULL @ LCD_DATAOQOO E > (c#Eft. ERLET10kQ 7
LTI ENTWET,

14 LCD_DATAOI1 In/Out IRERAH . iMXBULL @ LCD_DATAO1 E > (c#E#kE. EiRLET10kQ 7
L7y Z(VCC_3.3V)ehTW&Fzd,

15 LCD_DATAO02 In/Out IRERAH . iMX6ULL @ LCD_DATAQO2 E v (c#Ekt. ERLET10kQ 7
W TYEINTWET,

16 LCD_DATAO3 In/Out IERAE S, IMXGULL @ LCD_DATAOQO3 B (c#E k. EikRET10kQ 7
T TYEINTWET,

17 LCD_DATAO04 In/Out IRERAH . iMX6ULL @ LCD_DATAO4 &> (C#EEfE. BERLET10kQ 7
WTTYEINTWET,

18 LCD_DATA05 In/Out HERAH . iMXBULL @ LCD_DATAO5 E > (. JPT At — 7 VB,
10kQ ZIL7 vy Z(VCC_3.3V)., ¥a—hkk. 10kQ FILFovanExd,

19 GND Power IR (GND)

20 LCD_DATAO06 In/Out IRERAH . iMX6ULL @ LCD_DATAO6 £ > (k. EfRET10kQ 7
L7y Z(VCC_3.3V)EnTWET,

21 LCD_DATAOQ7 In/Out IHERAE D, .MX6ULL @ LCD_DATAQ7 B> (c#EH. EiRET10kQ 7
IV ENTWET,

22 LCD_DATAQ08 In/Out IERAH . iMX6ULL @ LCD_DATAO8 E > (c#fE. EiRLET10kQ 7
WTTYEINTWETD,

23 LCD_DATAOQ9 In/Out ILERAE S, IMXGULL @ LCD_DATAQ9 B> (c#ki. EiRLET10kQ 7
LT TYEINTWET,

24 LCD_DATAI10 In/Out IRERAH . iMXBULL @ LCD_DATATO E > (c#E#kE. BERLET10kQ 7
WO EINTWET,

25 LCD_DATAT1 In/Out IRERAH . iMX6ULL @ LCD_DATA11 EvIiciEs. JP1 iAA—T7 VB,
10kQ ZILF oy, ¥Ya—kKR. 10kQ ZIL7y F(VCC_33V)e £,

26 GND Power IR (GND)

27 LCD_DATA12 In/Out IERAH . iMX6ULL @ LCD_DATAT12 E v (k. ERET10kQ 7
LT TYEINTWET,

28 LCD_DATA13 In/Out IRERAH . iMX6ULL @ LCD_DATAT13 E v (c#Ek. EiRLET10kQ 7
T T EINTWET,

29 LCD_DATA14 In/Out IRERAH . iMX6ULL @ LCD_DATAT14 B> (c#EEfE. ERET10kQ 7
T TYEINTWETD,

30 LCD_DATAI15 In/Out IRERAH . iMX6ULL @ LCD_DATAT5 E v (c#Ek. EfRET10kQ 7
LTI EINTWET,

31 LCD_DATAI16 In/Out IRERAH . iMXBULL @ LCD_DATAT6 E > (c#EfE. EiRLET10kQ 7
I YENTWET,

32 LCD_DATA17 In/Out IERAH . iMX6ULL @ LCD_DATAT17 Exv (k. ERET10kQ 7
LTI ENTWET,

33 GND Power EIR(GND)

34 XPUL In/Out IERAE A, IMXBULL @ GPIO1_1004 Evc##E. 0.01TuF o> 7>
NEREINTVWETD,

35 XNUR In/Out ILERAEA. MXBULL @ GPIO1_I003 Ev(c##kE. 0.01uF o>y 7>
MEHREINTWET,

36 YPLL In/Out IERAE A, iMX6ULL @ GPIO1_1002 Evic#Eft. 0.0TuF o> 7>
MEHRINTVWET,

37 YNLR In/Out IERAE A, MXBULL @ GPIO1_I001 Evic##kE. 0.01uF oa>v 7>
MEHRINTWET,

38 GND Power EIR(GND)

39 GPIO4_1018 In/Out IERAH D iMXBULL @ CSI_PIXCLK E >

40 GPIO4_1021 In/Out IERAH . .MXBULL @ CSI_DATAQO £ > ([T

41 GPIO4_1024 In/Out IERAE S, .MXBULL @ CSI_DATAQ3 &' ICHE#E

42 GPIO4_1022 In/Out ILERAE S, .MXBULL @ CSI_DATAO1 &> (THEi:

43 GPIO4_1023 In/Out IERAE . .MXBULL @ CSI_DATAOQ2 Y > ICH#E#E
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Er&E=s Ervs /0 S2Ed

44 GPIO4_1028 In/Out IRERAH . iMX6ULL @ CSI_DATAQ7 B> I
45 GPIO4_l1027 In/Out IERAH . iMXBULL o CSI_DATAQ6 B> Ik
46 GPIO4_1026 In/Out IERAH . iMX6ULL @ CSI_DATAQS B> ik
47 GPIO4_1025 In/Out ILERAE . .MXBULL @ CSI_DATAO04 &> ([THE#:
48 GPIO4_1020 In/Out IERAE S, .MXBULL @ CSI_HSYNC &> (T
49 GPIO4_1019 In/Out IERAH . iMX6ULL @ CSI_VSYNC &> (c#E#x
50 GND Power EIR(GND)

CONT1 DT —hE—REREEVICDOWT

CONT1 @ 13~18, 20~25, 27~32 > (LCD_DATA00~17) (&,
i.MXBULL DB ROM ICL 27— E—RBEEVEZFRALTWET,
BRFEAR. 7—RE—RREDHIC. EREDTIVLF Y T /5T VIK
1. High/Low LNLDREZHFFL TWET, BERULBWEEZS|E
EIITRERERSH, ERERARIS U-Boot BNEFET 2K TlE. &4
D% High/Low LN)VICERFLU R TSERLLEE W, T—hE—
REREDEMICDZ=E L TIE. NXP Semiconductors Mk—LR—IHh
547 >0O—Reger Ili.MX 6ULL Applications Processor Reference
Manualy & SRS,

16.9. CON12, CONIT3(BIR1 %Y —7 —X)

CON12. CONI13 FERHIEH 5 —T7 1 —RXTY,

FARICERZHIET 2 LRI TETREA, EE5D—ANSDHEIREH

i CONT2 & CON13 OER(VCC BVVHHE 1 vidiERmS N TWEIT DT,
BLTLIEE W,

CONI2CiFDC Yv vy INERINTED., 'R 16.11. ACFF7yDBMET—7, ERUMET—
TDHBACTITTIMMERTERT, ACTPYTIDY v v IHIRIE JEITA RC-5320A #H#L(BERX
7 2)TY,

aCa
16.11 AC 7§ 75 DBt —2

AC 7575 % EMAY 3kIF. AC 75 75D DC 757 % Armadillo-640
ICERLU TS AC 75722V MIELTLEE W,

CON13 » 5 IFEIR(VCC 5V)itiaoftt. /Ny 77y FEIR(RTC_BAT)##5. i.MX6ULL & ON/OFF
HlHZT> e TEXRT, Ny o7y TERMGIE. REBERZVIMULTH. iMX6ULL O—F87—
Y (BT —7F) 2 RFLICWHERICSERAC LS W,
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AVE—T7 1 — Atk

# 16.14 CON13 =5k

>

>

>

X 16.12 )\ o 7 v FTEIRAtE

EVES Eva /O i
1 RTC_BAT Power EIR(RTC_BAT), /XT—Y XY X K~ IC @ LICELL B> I
2 VCC_5V Power BIR(VCC_5V)
3 GND Power EIR(GND)
4 ONOFF In i.MXBULL ® ON/OFF AfE%. i.MX6ULL @ ONOFF Evic##. A—7
YRLAYAR
Power Input | VCC_5V VDD_HlGH_Ilﬂ?.E}V) i.MX6ULL
CON12 Ll Low Power Domain
PMIC VDD_SNVS_IN SRTC
PO&"’SH??“ RTC BAT VSNVS (Secure Real Time Clock)
_ |

BHEHBENE—RNRICEPHITBITITDLOHICIFE. Ny o7y TER
(RTC BAT) =g Ui ERIC—E. BIR(VCC 5V)%Z 100

HI BMENGD XTI,

~
~
-~

ULt

RTC_BAT O ANEBEEEHEIF 2.75V~3.3V T, REBT/\A AN EFEIC
BELR K BRBAREEDHB D XITDT. ANBEHEANTHEALLEE W,

W& 7Ly A Lo 0y 7 DFIRESEBRERE 25°CT+70 WiZE (2%
B)TY, KEBERARREICKRESFEZRTIINDT, ERDERIE
TRCREDHER EHBENL XTI,

WEBUZILIA LAY 7. —RERVT7ZILYAL7O0YTICEDD

HEBEBAONEWSH, AMFF/Ny T U DEENELBZDEXT,
Ny 7 U Fsefl: CR2032 Diza. $14 1A

Ny TUDEENEROERICKEZ Z-THEEICIE. HEBEAOND RN
D74 L7007 ICZEAMTITITEHEZHRUEXT, CONIUHRERA
VA —7 1 —R)ICERATEER Armadillo-600 ) —X RTC A7 3>

EV21-IIEHDEITDT, TREIKLLE W,

16.10. LED3. LED4, LED5(Z—1— LED)

LED3. LED4. LED5 l&. 12— —@AITERICHBETE% LED T,
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# 16.15 LED3. LED4. LED5

BRES BR(E) A

LED3 11— — LED(7R) i.MXBULL @ GPIOT_I005 E Ik, (Low: JHKT. High: s&4T)
LED4 31— — LED(#%) i.MXBULL @ GPIO1_1008 &> cHHfk. (Low: JHXT. High: =T)
LED5S 1—%— LED(%) i.MXBULL @ UART1_CTS_B E>Ic#s#E. (Low: JEKT. High: s&4T)

16.11. SW1(Z—H'— X1 v F)
SW1 & 21— —BITHRICHATEZMLRY YA vFTT,

# 16.16 SW1 {55

HmES &N HiEA
SW1 A—H -1 vF i.MXBULL @ JTAG_MOD E v ic#t. (Low: I TLRVVREE, High: &
NIcIREE)

16.12. JP1. JP2(&£&T/\A AREY v V/\)

JP1. JP2 [FHEEET/INA AREY v+ /NTT, JP1, JP2 DIRRET, EET/NA RERET DI ENT
EEE R

F16.17 I v VDR E LB T/N1 R

JP1 JP2 BEIT/INA R

- F—=Tv i.MX6ULL @ eFUSE #EECE TN T/ X
eFUSE W REEREDHZE IF eMMC

A= ¥a—bh eMMC

¥3—h 3—h microSD

laleFUSE REDFMICDEFE L TIE. NXP Semiconductors Mik—AR—IN S5 0> O— RAkER fi.MX 6ULL Applications
Processor Reference Manualy & ZSBLEE W,

HATEE, MXBULL Of28)7/\ R ICBIT % eFUSE 3RZETYT, KE
EOFE P2 £A— T VRETEAT 3&. eMMC hSREILET,

eFUSE 3—EEEALERTICET ZENTEX T A, eFUSE DEREIC

& > TI& Armadillo-640 NN IEEICENMEL R RBFEEMENH D TFT DT,
EERAAZTORICITHODERZIAD K SBEWVW WL XT, eFUSE
DEREICE > TEENRI > LGB IIRIENRAEZDXT,

JP2 A =T VIRETHERI %55, Pl ORERERSNKIT, JP1 &
Ya—hMRREICT B E. TILT Yy TEFICLDEEERIEINT 7).
JP1 BA—TVIRETHERT S 2HEHLET,
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#& 16.18 JP1 {E5HCF

EY&S % l/O A

1 JP1 In BBT/NA IREMRES. AV Y7 ICZRHEL TiMX6ULL @
LCD_DATAO5 >, LCD_DATA11 Exic#ss(Low: LCD_DATAOS Y
77y 7. LCD_DATA1T EVIFTILT I EnEd, High:
LCD_DATAO5 EvVEZILF o> LCD_DATAT1 EVETILF v TEnE
9o ). BEIRETATKQ TILT IV ENTWET,

2 JP1_PU Out VCC_33V T 1kQ FIL7 v~
& 16.19 JP2 {555
EVES Evs I/O e
1 JP2_PU Out VDD_SNVS_3V T 1kQ ZIL7v 7
2 JP2 In EET /A ARERES. .MX6ULL @ BOOT_MODE1 E > ##t.

i.MXBULL WEBT T00kQ ZILF IV ENTWET,
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EIRFARK

17. ERFIR
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EIRFARK

©0®©®
g© 00
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17.3 axX 7 ¥5itiE(B mEffl)
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s % 872 40.64(P2.54x16) R
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417 **HQ @@‘©©©©©©©©©©©©©©©‘(@
‘ o N34 D1 OO
RN 20055 2"
@@ﬁ(@@TM 8© -
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K 17.4 ORI IITE

DXF ERXOERFERHZE 7y h~¥—27F7 7/ Armadillo 1 k1 D5

MEAEZERITOREABET—%) & ULTH¥ T A—RA[EETT,
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*7avi

18. A7 3>V

AETIE. Armadillo-640 DA 7L 3 VRIEDWTHBELES,

% 18.1 Armadillo-640 BEDA 7Y 3> &

=t

B

BE

USB ¥ U ZILEMRT ¥ 7% (Armadillo-640 F)

SA-SCUSB-10

Armadillo-640 X—> v U E
FTILREFE LY NCHE

Armadillo-600 ¥ U —X A 7> 3 v — R (BilEH)

OP-CASEG00-PLA-00

Armadillo-640 XR—> v U E
FILBEFEE Y NMHE

Armadillo-600 ¥ U —X A7y a3 v ir—X(&ER)

OP-CASE600-MET-00

LCD ATy ayvey M7 A >F5 v F/INXIL WVGA
RER)

OP-LCD70EXT-LOO

Armadillo-600 ¥ —X RTC A 7Y 3 vEI 21—

OP-A600-RTCMOD-00

Armadillo-600 ¥ —X WLAN A 7> 3 vEVa2—)L

OP-A600-AWLMOD-00

Armadillo-600 ') —X BT/THA 7> 3 vEJ1—)l

OP-A600-BTTHMOD-00

Armadillo-600 ¥ =X BT/THA 7Y 3 vEYa—)l

(WLAN 3 Ji)

OP-AG600-BTTHMOD-01

ER LAN A 7> Tty k01

OP-ANT-WLAN-OTW

18.1. USB ¥ ) ZIVE# 7 5 7% (Armadillo-640 )

18.1.1. &

FT232RL Z##H U c USB-Y U ZIVEMFP 575 TT, YU TZILDESLNILIF 3.3V CMOS TY,

USB-Serial Adapter

L

1 BOOTLOADER_EN_B
2 RXD
3 TXD
43.3V
5 GND

X 18.1 USB ¥ U7 ILEHF 5T 75 DECHR

Q A—7>
® GNDYz—h

Armadillo-640 @ CON9 @ "1, 3. 5. 7. 9 FfclF 2. 4. 6. 8, 10; EricEmRL TERAT

% EDFRETT,

USB Serial Adapter

.~ 0

Slide Switch

‘:LG

BEVICHWIGT S UART Y hA—Z @ UTOEEDH T,
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#* 182 KREVIcHIET 2 UART J> hO—5

CON9 EVES UART &
1.3.5. 7.9 UART1
2. 4, 6, 8. 10 UART5
CON9
il - GPIO1_1022 GPIO1_1023
B UART1_RX_DATA | 3| 4 | UARTS_RX_DATA
Bl UART1_TX_DATA [ 5] 6 | UARTS_TX_DATA
VCC_3.3V VCC_3.3V
,,,,,, GND KB GND
Armadillo-640
18.2 Armadillo-640 ® >V 7 )LES &
SEADKIE. USB YU ZIIVERT7SY 75D 5 BRI 5 (FEWTr—7)UE)% Armadillo-640 CON9
D1EYHELLIEF2EVICEDLETERL T LIV, UARTI AITERULEE. USB U 7ILE
I TIDAA Y FT, BREARKDOEEE—RZREIT DI ENAETT, AT741 R v FOIKRRE

ICXIGUCEBE—RIEUTOELED T,
K183 USBYUFIEBMF T TIDRAZA RAA Y FILL DEEE— RORE

AZARAAYTF EEE—R
A-=Tv FA—=—rT—=FE—R
GND ¥3—h RFE—R

USB U ZILE#T 5 7513, Armadillo-640 OERZ TIKT L /o iRRET
A B L T<IZE W, MEDRRERZAEENH D XTI,

USB Y UZIERFZ T 75, 3F - BEBOHEMRTY, NEPLkRZ
A TEBRLLEEIDHEENHDXI DT, STHESLES L,

18.2. Armadillo-600 ¥'J—X A 7> 3 > — X (#iEH)

18.2.1. £

Armadillo-640 DO 7S XA F v 78NS — 2 TF, Armadillo-640 OER%Z U fcIREET. DC
vy, VUFPIA =T —X(D-Sub9 EV), USBAVF—T 1 —A, LANAVHY—T1—2X
ICFP 7 AAEER> TWET,
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O AU ERER/N—=YICK D, CONIHLRT V5 —7 = —R)FDHEEZNERICED B3 e DFEO
MHABRLTWVWET,

Armadillo-600 Y —X A 7Y 3 v —(BER) X Armadillo-640
R=IYIEFTILAELEY NCRHBLTWET, BT —ADHRELRE
BRDZDICATYaVvmEUVUTHTEDHLTWETD,

& 18.4 Armadillo-600 ¥ Y —X A 7> 3 v —X (BHIEE)ICDWT

EEE Armadillo-600 ¥ U —X A 7Y 3 v — X (g H)
BE OP-CASE600-PLA-00
AE BT —X. %Y, LR
% 18.5 Armadillo-600 ¥ —X A7 3 v — X (BIER) D4k
e HER ABS #ifg
SHRNE UL94 V-0
B =|
FERRESA -10~50°C

EEEAEELD BSVEETREZLIIERAL LSS, fIsT—IHNE
A Fo 2L B D £7,
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18.2.2. #HILT

18.3 Armadillo-600 ¥ Y —X A 7> 3 > —X (BIES) DEHIIT

Q@ YyvEYInRUM26. L

20mm) x 3

12mm) x 1

@ YyErIsnRUM3. L=

©

gDl x 1
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XIBEZEODLMHBED E T—ADWETIBNNAHDEFIDT. +59
£> [CFEBELEE L,

: BiDRXIFRY RIEHESNTED TITDOT, EBICHOASZNTT L,
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18.2.3. FPIRE

83.0

58.0

| 243 |

)
3

EHA000A0R fo
®
®

A0000E00E0

[Unit:mm]

e

U
©
&

18.4 g — AR E
18.3. Armadillo-600 YU —X A7y a3 v —X (£EH)
18.3.1. #{=
Armadillo-640 D 7 )L S 8UN\EI — 2 TF, Armadillo-640 OERZENSHIIREET. DC I+ v .
DTN A I =T —XD-Sub9 V), USB1 ¥ —T 11—, LANA VI —Tx—RICTF7I7EX

TeE B> TWET, r—RABEERYEMBLT, AC 75 79 EER/—Y B & U7 — AL EHT 5
Z EHTHTT,
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EBT—ARATYavBELTHIED LTWET,

=
% 18.6 Armadillo-600 ¥ =X A7 3 v 5—X(EEB&E)IcDWT
[l Armadillo-600 ¥ U —X A7y 3 v r—X(&EH)
R OP-CASE600-MET-00
AB FINZT—R, XY, TLR. ACFF 774 —JILEER/I—Y

18.3.2. A3 T

18.5 Armadillo-600 ¥ V=X A 7> 3> —RA(EBH)DEHILT
Q LNNRY ATV TTy Y FEMI. L=bmm) x 4
® M*xYM26. L=4mm) x 3

© ~FZXNERIM3I, L=bmm) x 1
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18.3.3. FZIRE

2-Cl1
« 2-928M26 COUNTERSINKINGY «
— —
7\
&/
N N
— —
— —
LJ
785
825
235 195 <
| ————
[oN
— >
! _ <
5 2-935 =
£ 3
n
0) @
Y ~
~ —
#2.8(M2.6 COUNTERSINKINGY §
o
0
it}
| _
08
785
thickness: 1mm
6 material: Aluminium
=~ ?2.8M2.6 COUNTERSINKINGY surface: white alumite, mat finish
0 #32
—
—
A
]
— .
[Unit:mm]
2-C1

18.6 BT — R (LK) TER
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~
[qV)
—
5
R
2-M2 6 TAPPING, BURRING
7 715
225
13 8
65 157
| 65 13 S6
3.4 I ' ; n
= 0
©) @] - 3
0
[ee]
. 4-M3 SEL SPACERCCLOSED)L=5 o w©
™ —
5 < [
e ~
< Tp]
- —
~ & 5
: S ©
28 &
‘ 825 ‘
ae 161
13 5
6 725 M2.6 TAPPING, BURRING
M3 TAPPING, BURRING 1] thickness: Lmm
material: Aluminium
X R surface: white alumite, mat finish
v )
Y
~ $ [Unit:mm]

184.1. f £

18.7 2EY — 2 (TFiR) T4
184.LCD A7 3>y M7 A >F 5 vFINRIL WGA &R R)

SV TRBEFEOY Y FNRXILLCD ET7L XTIV TZYNT—TILFFC)D LY kT,
Armadillo-640 ® CONT1(LCD #5317 —7 = —RA)ICIER L THERIT B EDAIEETY,

£187LCDAFYavEey M7 AYFZ vFINKIL WVGA RE)ICDWT

EEE LCD A7 ayvtey M7 A VF% v FI/IXRIL WVGA %)
BE OP-LCD70EXT-LOO
RE 74 >F 5w FIXRILCD, FFC
% 18.8 LCD Of:#k
R GTWV070VRBOOP
X—H— J )Y T RBETF
547 TFT-LCD
fRrY1X 7TAVF
NEH 1 X 164.8 x 99.8 mm
RRE 800 x 480 pixels
RREH #1677 At
5 R 20~+70C
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¥R 850cd/m2 (Typ.) 25°C

BEIR DC 5V+5%/500mA (Typ.), DC 3.3V+3%/35mA (Typ)
BRE&GADT V5 — RGB /%5 L JL(18bit/24bit)]

Jx—A

FyFIRRIVA V5 — [2C(HID 1)

Jx—A

YV FAR BERHBERESN

NIVFIYF BKR 10 St

Bl Armadillo-640 & 18bit XT3 o

5w FINRILLCD Z 2 fERICARBR1IC, TGTWV070VRBOOP &tttk

A 21 ICOIEFE. FldkR. BURTESZ CHERIES W,
FGTWVO70VRBOOP &#mittk&Es & 7y h~X—2 7572/ Armadillo ¥
A1h1 @ "[AT72aV]LCDATYavEy s (TAVFFyFIXRIL
WVGA & &) BmittkE, »5F 7 O—RARETT,

18.4.2. #HHILT

" 18.8. LCD DA% £8EIC L. ¥ v F/XRILLCD ® CN4 0 1 E> & Armadillo-640 0
CONT1 @ 1 EVHHIST &SI, FFC &L E T, FFC OME . ¥ v F/tRIL LCD i3 BiE
AT, Armadillo-640 RSB LIc2 &SI LET,

& 18.8 LCD D#zh A%
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Reinforcing plate

— Conductors

189 JL*>7IWT75y hr—TILORAR

BT TEYETEYDRINT LT, LTS LEEW, 1T EYE 50
A EYHNIST 2L ScERLICEE. BIRE GND 'Y 3 —h U, &ED
RAEERDET,

FFC OB T ICERE LI5S, Armadillo-640 DEERZ & E
A BAEm L., HEET 2 TN SB D £ T,

18.5. Armadillo-600 ¥ U —X RTC A7 3>vEY 21—
185.1. %

BEBEESBEY7ZIYAL7OYy 7 (RTC)E USB ARV EEHUIA T3 YEY2—ILTT,
BT — 5 ZRF T 2O DOEHRILY HEEHE L TWET, Armadillo-640 @ CONQ@LERT V5 —T T —
A)CEHLU TERYT 22 ENFIEETT,

Armadillo-600 U —X RTC # 7¥ 3 Y EY 1 — LOBBE. BRaERE
7y h~Y—27572 ./ Armadillo U by 55U O— KRBT,

=
#& 18.9 Armadillo-600 ¥V —X RTC A 7> 3 Y&V a1 —)LIEDWT
B Armadillo-600 ¥ J—X RTC A 7> 3 v EYa—)l
B OP-A600-RTCMOD-00
g RICAZY3vEVa—)b. XY, AX—Y
KRI8I0RTCATY a3 vEI 21—/

YFZNEAL LB Y Y BE NR3225SA

X—H— BARERTE
NyIFy7 BRILS . SR/ T U R TR0 5 EB OGS CR2016, CR2032 WK11 %)
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FHAE(EEE) # 21 #@-20°C, #8#@25°C. #1121 #@70°C

USB Type A Ox U 7 #&&

EREE DC 3.3V+6%(RTC). DC 2.0~3.5V(RTC /\v 7 7w 7). DC 5V+5%(USB)
5 iR B B 20~+70°CHEBREC L) [

NEH—A X 42 x 50 mm

BlArmadillo-600 ¥ U —X A7y 3y —tv ~(BER) Z2HAEDELIBE. USB FT/\1 AOEREICL > TR, FARE
FEEDLIRS BB AREENBH D T,

RTC OBMEBERARREICAS HELZFEIOT. SHEADKEIC
A IS EORRE BBV L ET,

185.2. 7Ov ¥
RTCAZYaYEV1—LOTOY VREROESD TT,

VCC_3.3V RTC Backup
(Battery Holder) CONG
Internal
Circuit l
RTC Backup
12C q RTC o— (2pin) CON4
RTC_INT_B Module -
AB00 Series JP1 el
CON1 . ONOFF | 1
I/F(14pin) |[¢————(] , RTCBackup | o\ 5
0 (2pin) |
1___(___1
VELS »|  USB Host
» os
< USB q (Type A) CON3

1810 RTC A7y avEYVa—-/Io7Ov VK

1853. 15 —7 1 —RA{L%k
RTCAZ7YavEYa2a—ILDA VI —T 2 —AEKRICDOWTEHBLET,

CON1

1811 RTCAZ>Y3YEI21—ILDAYFT—T—R
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*7avi

%1811 RTCATYaYEYa2a—ILAVI—Tz—RA—& [

HaES AVI—T1—RE BE X—7

CON1 Armadillo-600 ¥ Y — X1 PPPCO72LFBN-RC Sullins Connector Solutions
V=T 1—2R

CON3 USBRARAVHT—T 1 —X SS-52100-001 Stewart Connector

CON4 RTCN\y O 7Py T4 V5 —Tx— DF13A-2P-1.25H(21) HIROSE ELECTRIC

CONb5 A B2B-EH(LF)(SN) J.S.T.Mfg.

CON6 BLP2016SM-G Memory Protection Devices

[lER R D EE,

KEEZH DT, BHUELHREEEDHL TVWET,

18.5.3.1. CON1(Armadillo-600 > ') —X#EfiA > 9 —7 = —R)

CONT (& Armadillo-600 ¥ —XDEMR & EEfR I 2 /cdDA > 5 —T £ —XTY, Armadillo-640 D
CONQ(RERA 7 —7 2 —RX)D 11 EVHE 24 EVicHERE L TERLET,

%< 18.12 CON1 {5 Hc%

EVES Ev% I/O A

1 ONOFF Out JP1 #EALTRTC DEINAIAEVICER. A—TVRLA VA E

2 NC - KR

3 [2C_SCL In RTC @ 12C 7Oy v icER. ERLET2kQ 7IL7 v F(VCC_3.3V)EahT
WX9,

4 [2C_SDA In/Out RTC @ 12C =% EVic#Es:. Bk ET2kQ ZIL7 vy 7(VCC_3.3V)ah
TWEY,

5 Reserved - -

6 RTC_INT_B Out RTC QEIDAHEVICHES. A—TYRLarHA, BEikRET2kQ 7L
7w F(VCC_33V) e TW&d,

7 NC - KRiEi

8 USB2_PORT_EN In CONT1 @ 14 E>(USB2_EN_B)Ic#EHKE N TWBE NNy 7 7D1 x—7I)LE
I
(High: USB2_EN_B #»Y Hi-Z. Low: USB2_EN_B A' Low)

9 GND Power EIR(GND)

10 VCC_3.3V Power EIR(VCC_3.3V)

11 USB2_DN In/Out USB O Y+ XI5, CON3 D 2 > (D-) I

12 UsB2_DP In/Out USB @ 735 ZfI{E8. CON3 D 3 > (D+)IcEi#E

13 USB2_VBUS Power EIR(VBUS). CON3 @ 1 E>(VBUS)IC i

14 USB2_EN_B Out Ny 7 7OHDEVICER. CON1 D 8 > (USB_PORT_EN)THRE UL

ENHEASTNET

EIHER JPT EA—T>TIDT, AT ZHAIEIP1 23— T I2RENH DT,

18.5.3.2. CON3(USB KRR b 5 —T = —X)

CON3 [FUSB/RAKAYHF =T —ATT,

CON1 @ 8 E>(USB2_PORT_EN)H'5 USB d¥ hA—3(USB OTG2) Dt 2 ZE L TREAL X
To Low LRI ZANTBERTC AT 3 YEI 2 —)LD CON3. High LRNILZANT S &
Armadillo-640 @ CON5 @ _EEIC USB OTG2 pMEfiE NE T, FHflllc 2L Tid, M16.5. CON5(USB
MRARA YT =T x—R); BLVEERZ HERLLES L,

A v

RTC A 7> 3>E¥a1—J)L CON3 & Armadillo-640 CON5 EEZIFRE U

USB O hO—Z(USB_OTG2)IcERic N TR D, ARICFEATEIE
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>
.

18.12 Armadillo-640 CON5 £ & RTC A7 3 v EYa—)

CONS3 (35t FIA

CONS [FTERIERIFIIGE R > TR D ET o I—RT—RX & U TEREBIK
ZRELTWRWSH, BABRICMZA ST OV T U ZHEFHLTE
57, JERER U LHBEICIE Armadillo AEOBENET L TUERWVE

Yo ZDIcsh. BRZYVIMULICRETT /N1 R2FR LTSS W,

%< 18.13 CON3 5= Hc7

EYES Evé I/O BiEA

1 VBUS Power EIR(VBUS)

2 D- In/Out USB O~ 1 +ARAIfES. CON1 D 11 EVIcHn
3 D+ In/Out USB @ 75 XIS, CON1 D 12 K> |k
4 GND Power BIR(GND)

18.5.3.3. CON4. CON5, CON6(RTC /NNy I 7w TFA 5T —T x—X)

CON4. CON5, CONG6 (& RTC /Ny 77 v TEBRGAEDA V5 —T7 2 —ATY, Al&/N\v 77y
THONY T ZERT ST, BIR(VCC_33V)WWIian/iBaTH, BT Y Z2RFIH L
MHRETT . 3DDRDA VI =T —ADBD XTI DT, BEVLWD/NY TFTUICELETFEALLES

W,
* 18.14 /Sy 7V Bl
HmES XTSRRI Ny o7y 7REESEE)
CON4 CR2032 WK11 6.2
CONS5 [ - -
CON6 CR2016 25

[BICONS (CIFEBRIRESINTWE B A, 256mm EY FOIART ¥ ERELTTHERIEE W,

< 18.15 CON4. CONb5, CONG6 E5H5I

EYES % I/0 Gz
1 RTC_BAT Power ERRTC_BAT)., UZILTA L7 0y T OERE YV ICHER
2 GND Power EIR(GND)

CON4, CONb5, CONG6 ([FHEDIHFICEfRENTHE D, RAKICERTE

Tt Ao

CON4, CON5, CON6 FUFU LA vEBHISOERMEZEE LT
AV —T12—ATY, UFULIAVEBUADSERZMHIET 515
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A, ERK. SBmKRICTEETmE CHERO L. BNERBZBZ R VE
EToERACIEEW,

xI, BHOEDMIF. BOAULDFIRICDOWT, M185.4.2. EBHODED

I: CONG ICHEH U TWBEMRILYIE, REBIEL YT WEmER>TED
. B0 L,) = CRERSIES L,

18.5.3.4. JP1(ONOFF E> i v+ >~ /\)

JP1T & RTC 07 5 —LEIDAHiHF & Armadillo-640 @ ONOFF E'> (Armadillo-640 CON9 11
EV)ZEHRdT I v V/INTT, JP1 23— K352 T, RTC D7 7—LEDIAHICK S i.MXEULL
DEIRFIEAIREICTZD T

JPTIE BART Y YINIZBDET, FRICEN/NY RICBR->TED R
TDT, [FARLZTTIY RZBRL, BAEZE>TYa—hLTLLEE
(A

=

18.5.4. #HHILT
18.5.4.1. Armadillo-640 & RTC A7 3 Y EY 2 —ILDEHILT

RTCAZY3>YEYa2—/Jlid Armadillo-640 ® CONO D 1T EVHh 5 24 EVICERLET,
M 18.13. RTCA 7Y 3 VvEYV2—ILDEHILT) DELSICART VERE. ETEBANR—UTEELT
TfEEW,

Armadillo-640 CON1 (microSD X[ K)IC microSD h1— R %##&Ekd %
BRICix. RTCAZY3aYyEVa—ILZROALTLEEW, AL THE
&, RTCA 7Y 3 >YEYa1—JL& Armadillo-640 OREIREHIEW -6, &
(TR U 2B E. microSD A— RMEEICEASINBWGR EDRRET,

BERRZRIIIZENH D XT,

164



Armadillo-640 #@~ =217 )L W EVI

18.13RTC A7 aYEY 12— ILOEHILT
Q HBNIRY RTVVTTYyIv—, INBFETY v —fF(M2, L=6mm) x 4
O =BAXR—YM2. L=11Tmm) x 2
18.5.4.2. BHDED fHiF. BROAL

RTCAZ>3YEVa2—I)ILD CONGRTC Ny I 7y A5 —Tx—2X)ICid CR2016 FDY F
LA YEMEEEHAETT, BHEZROGIFEFIREUTOEED T,

1. 77 AmFRlICERZANS
2. BHRILTDYAXDTICERZRULIAD

18.14 ERILY ICEMEZID {173
BZROAITFIEEIUATOEED T,

1. T2AFv I8 LT T —T2ES M YA FARZAN—2mm)ZBET %
BHeEHSZD
BRI DEDFREPAD EBHDOBICYAFARTAN—ZEAT S

A WD

NAFARZAN—TEMMZHE LTS
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18.15 ERIL D SEHZID AT

18.5.5. IZIRKY

42
37,5
30,5
24
23,79 31,25
6,01 30
35 25,06
L .85, 155
2-92.3 i |
o o0Qooopo o000 000
o 0oo0gooobo oo o000 !{ o
ocooo =S | 0 0
° o ] o ° O (0]
f% o E ] o
= 3
= ‘ <9
o o ﬁ%‘f F o o
« ° o 2-21,1
=
Vo oo @ | 34 QO %
T 3,6 2,5
162 ] [Unit:mm]

K 18.16 RTC AT 3 vyEY 2 —ILgK

18.5.6. ENERESZRDEIIC

Armadillo-600 ¥ YU —X RTC A 7Y 3 >YEVa—I)LIciE. RDIN—I3>DY T RND7HIHUL
TWXT,
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% 18.16 Armadillo-600 ¥ U —X RTC A7 3 Y EIVa—INBY 7 hDz7IN\—=T 3>

2 SIN—Y 3> AA—=IT71IE

J—hkO—%— at8 LI u-boot-a600-v2018.03-
at[version].imx

Linux 1—=%JL at28 LU ulmage-a600-v4.14-at[version]

WLAN/RTC A 7Y 3 >vEYVa1—ILE at28 LU armadillo-640_con9_awl13_rtc-

Device Tree Blob v4.14-at[version].dtb

Debian GNU/Linux JL— k7 71 LY 20201224 LI debian-buster-armhf-a600-

AT I [version].tar.gz

SISEIDOY 7 80z 7% CHBADBEIE. AX—Y T 7AILDOEEHZ ZT>TLIEIWN, A1 X—Y
T7AIDESBZAELCOVWTIE M. AX=IT77AILOESZ AE Z2SRLTLIEE W,

18.5.7. EifERERR

Z ZTIF Armadillo-600 ¥V —X RTC A 7Y a v EY 1 —ILOBEERZITVWE T,
185.7.1. RTC hSRAIZEEIT 5

hwclock A¥>Y RTRTC D SRANZEIGI 2 ENTEET,

[armadillo ~1# hwclock
2018-11-19 09:51:53. 743739+0900

RTC A 7> 3 YyEY 21— )LICER U LEBZEN DR VIR (BEICITE
IREEN 1.3V L 1.5V KimDIREE) T Armadillo Z&E#9 % &, RTC
AT72avEIV2-IDSRANZEETERIREDET,

[armadillo ~]# hwclock

[ 44.986529] rtc-nr3225sa 5-0032: Voltage low, data is invalid.

hwe lock: ioctL(RTC RD TIME) to /dev/rtc to read the time failed: Invalid
argument

CDORREICB S FEIF. UTDELSHIDAEZEET % EBISAIEEIC
BDET,

- Armadillo DEJFE% OFF [cLTHWEMZERO AL, 10 MU LER
BUERBICFHUWEMERD 41 %,

- RTC [cRXZ2B&REY %,

185.7.2. RTC LKA ZHRET

6.6. RTC, ¢EAKDFIETRTC ICBAEZXREIT DI ENTEEXT, YRATFALAIZOYVIDHREREIC
DWTIE 16.6. RTCy; ZSsBLLEE L,

VZRFLAOY I EEZEER. I\—Ro7x7o0v 2% hweclock ¥ RZEZBAWTHRELE T,

[armadillo ~1# hwclock (1)
2000-01-01 00:00:00.000000+0900
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[armadillo “J# hwclock —-utc --systohc (2

[armadillo ~J# hwclock --utc (3
2018-11-19 15:41:00.213911+0900

QO FEDO/N—RUz7/0v0EFRRULED,
® /N\—RUzF/OvIEBEERREFUTC)THRELET,
©® /N—RrRUzFr/OvIHNUTC TEULKERESNTWSZEZHERLET,
185.7.3.RTC D7 S—LEIDAHZERHT 3
7 Z7—LEIDAME sysfs RTC 75X T« LY N JULITD wakealarm 7 7 1 L SHIBETEEX T,

wakealarm 7 7 1 JLIT UNIX TR 7 Hh 5 DB E. FIZEBEIC+Z T TRERZH S DRE
MHEEZADE, 7I7—LEIDAHFEERAEZIEETEET,

3600 W&, 7Z—LEIDAAZRESESICIE. ROLSICAVY RZRTLET,

[armadillo “]# echo +3600 > /sys/class/rtc/rtc@/wakealarm

18.17 77— LEIDAHDERE

RTC_BAT EVh5/N\y o7 v TERNMEHESI N TWLWBIRE T, ONOFF B> F/zI& poweroff A< >
RaFERUTERZY-cBE. BVERZANGBE U THHEHUFEFBA. CORELNSHESHT BIC
F UTZZRLTCEE W,

- RTCBATEYD SNy O 7y 7ERZYIDE# L. 5V ER%Z ON [T %,
- ONOFF E> 0 flifilic & 2ERD ON
FME. T15.5. AFH S OERGIE, SRUTILE W,
- RTC(i.MX6ULL) D 7 5 —LEID A+l & 2ERD ON
M. 7313 XTI RIAV N ZSRULTES W,
- RTC(NR3225SA) D7 5 — LE| DA IC K ZEIRD ON
ML, 7313 87X IAXV N EBBLTLES W,

WLAN/RTC A7y 3>y EVa—I)LicEHINTWNS RTC NR3225SA
. B OMICUDL T Z—LEIDIAHZRESRZZENTEIE A,

OFF 0 B0 WDEFIC, 1 WRICTZ—LDIBEELIICEKRELTH, R
L7 Z—LEIDAHDFEETZDIFO0OR 12 0MERDET,

sysfs RTC V2 X7« L7 N JLLT®D wakealarm 7 7 1 /L 675 — LA
ZDAHFEFEIE D ICIE. Linux H—FJL linux-v4.14-at10 UETH
SZENHD X,
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linux-v4.14-at10 LLETD Linux A—=xXJLT%H. ioctl RTC_ALM_SET,
ioctl RTC_AIE ON ZHERR U TF7 Z—LEIDAHEZREI D ENTE
x5,

HULKIE. RTC @ man R—IESRLTLEE L,

185.74.RTCAZ7>3>»EIa2—)LD USB /R—hZEATS

RTC A7 ayEY 21— I)LOFARICIZBEEMIC Armadillo-640 @ USB_OTG2 D#zktEht RTC A
73 vEY21—I)L CON3ICYIDEDLD T,

ZDfeH, RTCATY3>EIa2—)L CON3 D USBR—KIC USB XEVUREZEREL, FERT S
TENTEEXT, 2L, Armadillo-640 CON5 LEED USB /R— KM FFIATE R < BERICITERL

TLfEE W,

[armadillo “J# Lls /dev/sd*
/dev/sda /dev/sdal

18.18 USB X E Y D#=#HfERR

RTC A7y 3 Y EY 1—JL CON3 & Armadillo-640 CON5 LA L
USB I hA—5(USB OTGR)IciEmEnTH D, ABICERTEEE

oo
><
ik ==
#

18.19 Armadillo-640 CON5 £ & RTC Ay avEYa—)b
CONS (& Bkt 5 A

Armadillo-640 CONb5 USB iR— k Z{ER Uz W& X, Linux 1—=%IL
HHRAINARXTD2RENHD XTI,

RDESICDTS ZIEIEET B2 & T, RTCATYavEY 12— ILAIRAKIC
Armadillo-640 CON5 USB /IR—h Z{ERT 2 &N TEXT,

[ATDE ~/linux-v4. 14-at[version]]$ vi arch/arm/boot/dts/
armadillo-640 con9 awl13 rtc.dts
1 (&8)
&gpio3 {
usb2 port_en {
pinctrl-names = "default”;
pinctrl-0 = <&pinctrl usb2 port_en);
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gpio—hog;

gpios = <28 GPIO ACTIVE HIGH>;

Line-name = "USB2 PORT EN”;

output-high; /% low: USB2 via CON9, high: USB2 via

CoNs %/ @
};
}

. (BBR)

@ output-low A5 output-high ICEFE

18.6. Armadillo-600 YU —-X WLAN A 7> a3 >vEY 21—l

18.6.1. L=

Armadillo-WLAN €3 2 —J)L(AWL13) & RERESBE ) Z7ILY1 L2 Oy V7 (RTC)2BEH LA T
VAVEV2-ITY, FYITTPUTFEANMT T YT HEGRORE ORI Y. BAUTF—9%2RET
i OEMRILTEEEHL TWET,

Armadillo-640 ® CON9(#hsRA > ¥ —7 = —R)IcEfi U TERT 5 ENARET Y,

Armadillo-600 ¥ U —X WLAN A 7> 3 &Y 1 —)LOBIEK. #m*K
& 7y h~—2772 ./ Armadillo 1 by ¥ D> O—RARETT,

# 18.17 Armadillo-600 ¥ J—X WLAN A 7Y 3 Y EY 1 —)ICDWT

A Armadillo-600 ¥ —X WLAN A 7> 3 v EY 21—l
BE OP-A600-AWLMOD-00
A WLAN A 7Y gV EY 2 —)b, XY, AR—1

RIBI8WLAN AT 3 YyEY 21— LD

IR LANEY2—-)L BE AWL13-U00Z
X—H— 7YyNI—=0TU/
R LAN #Hig IEEE 802.11b/g/n Wt (HRAEERE 72.2Mbps/EH{E)
YZLIs LYY B NR3225SA
A—H— BAERTE
Ny oFy T BiRILY . ARy FUERIR Y ¥ BEHEEEM: CR2016. CR2032 WK11 %)
YA E(SEE) 21 $@-20°C. #8#@25°C. # 21 H@70°C
BIREE DC 3.3V+6% (X1 v&EIR). DC 2.0~3.5V(RTC /\wv o7 v )
EREESH 20~+70°CHEEREC L) [@
NEY1 X 42 x 50 mm

[BArmadillo-600 ¥V —X A 7> 3 v —Xtv ~(HER) ZHAE L EBEOERBEEREIZ-100C~+50CTd, (R LAN
®EHHN%Z 6dBm ICRRE L HS)
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Armadillo-WLAN €Y 2 —JL(AWLI3) DM AR EERIC D W TIE.
Armadillo 1 bk AR U TW3 Armadillo-WLAN(AWL13) D &f& R
FaXyhEZSSEBLIEZW,

RTC OBMEBERARREICAS HELZFEIOT. SHEADKIC
A I EORERE BBV L ET,

18.6.2. 7O0v %

WLANAZY 3 EV21—-)LOT7AYIRIERODEED T,

VCC_3.3V RTC Backup
(Battery Holder) CON6
Internal
Circuit l
RTC Backup
RTC_INT_B Module ,
A600 Series JP1 R !
CONT I/F(14pin) %GDJ? ! RTC Bé.:\ckup : CON5
\ @pin) |
VCC_3.3V CON2 === —===1
WLAN_PWREN_B Poyver >
Switch WLAN
Module
< USB >

1820 WLAN A 73 yvEYVa1—)lo7Ov VK
1863. 157 —7 x—AHKR
WLAN A 723 VTV 2—ILDA YT —T 1 —AERRICDODWTERBELE T,

CON1

1CON2

WLAN
Module

1821 WIAN A>3 Y EI21—ILDA YT —T 1 —R
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EI18IOWLAN A 7Y g YEY 12— LA VF—Txz—RA—& [

WmES AVF—Tz—RE pik X—h—

CON1 Armadillo-600 >\ — X1 PPPCO72LFBN-RC Sullins Connector Solutions
V=T 1—X

CON2 b WLAN A v & —T7 1 —2Z AXK6F34347YG Panasonic

CON4 RTCNRy O Py IAH—Tx— DF13A-2P-1.25H(21) HIROSE ELECTRIC

CONb5 A B2B-EH(LF)(SN) J.S.T.Mfq.

CON6 BLP2016SM-G Memory Protection Devices

I RORE, KEREKEZMDOI, BHRUTELHPREBETHL TV,
[LICONZ I (& Armadillo-WLAN E Y 2 —JL(AWLI3) AR E N TWETS,

18.6.3.1. CON1(Armadillo-600 > U — Xt > ¥ —7 = —R)

CONT (& Armadillo-600 ¥ —XDEM & #i T 2fc DA > 5 —T £ —XTY, Armadillo-640 D
CONQUERA ¥ —T7x—X)D 11 EVHS 24 EVICERHEL TERLEXT,

#< 18.20 CONI1 {§=Hc5

EVES Eva /0 L]

1 ONOFF Out JP1 #EALTRTC DEINAIME VIcHER. A—TYRLAVHEA E

2 NC - R

3 12C_SCL In RTC;J 12C 70y 7 IcEsR. EfRET2kQ ZIL7 v F(VCC_3.3V)anhT
WX7,

4 12C_SDA In/Out RTC @ 12C F—% EvicE. EfRkET2kQ Z7IL7 v F(VCC_3.3V)ch
TWEY,

5 WLAN_PWREN _ In WLAN BV 2 —=I)LD/IXT—RA v FDA Z2—TILEVICE K. HEikET 2kQ

B TINFTIEINTWET, (High: WLAN £V 2 —)LADOERYIRT. Low:

WLAN £ 1 —JLICERER)

6 RTC_INT_B Out RTC OEIDAHE v IcES. A—TY KL YHAD, BiRET2kQ 7L
7w F(VCC_33V)enTWXd,

7 NC - K

8 USB2_PORT_EN In CONT @ 14 E>(USB2_EN B)IC#EHmE N TWBE Ny 77 D1 x—7ILE
I
(High: USB2_EN_B A* Hi-Z, Low: USB2_EN_B #' Low)

9 GND Power EIR(GND)

10 VCC_3.3V Power EIR(VCC_3.3V)

11 USB2_DN In/Out USB O~ F+RXIHES. CON3 D 2 £ (D-)ICHER

12 USB2_DP In/Out USB 0 75 RIS, CON3 D 3 E > (D+)IC

13 USB2_VBUS Power EIR(VBUS). CON3 @ 1 > (VBUS)IC

14 USB2_EN_B Out Ny Z77OHEAEVICES. CONT D 8 E>(USB_PORT_EN)Ti&RE L
BEAHNEINET

R[IBFHEE JP1 (A —F > TT DT, FHITZEEEIPI 23— I 2RENHDET,
18.6.3.2. CON2(WLAN ¥ 5 —7 £ —X)

CON2 (i Armadillo-WLAN £ 2 —JL(AWL13) Mt s N TWE T, Armadillo-WLAN €Y 21—
JL(AWL13) &, USBEBE—RICRESNTWVWET,

CONT @ 8 E>(USB2 PORT EN)»5 USB O hAO—F(USB OTG2)D#EmLE=ZEL CTERAULE
To Low LRI ZEANTZE WLANA T3 >YET 2 —)LD CON2, High LRNI)ILEANT S &
Armadillo-640 @ CONb5 D _EE&Ic USB OTG2 hMEfFic X9,

CON1 @ 5 >~ (WLAN_PWREN_B)» 5 Armadillo-WLAN €3 2 —JL(AWL13)NDEIRD ON/
OFF #2925 Z ENAIEET Y, Low LNILZANT B EEBRMIMEGS N, High LNILZAAT B L
BRI S NE T,

FHICDOWVWTIE. T16.5. CONS(USBRA A Y5 —T 2 —X)) BLVEIBRZ CHERSTEE W,
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WLAN #7233 >vEY 2 —)L®D CON2 & Armadillo-640 CON5 _EEZ(&
BALC USB Y hO—F(USB_OTG2)ICE SN TWBDD T, AKICHER

TZE=ZFtFA.
>
ik ==

#
18.22 Armadillo-640 CON5 £ & WLAN A 7> 3 vEY a—)L
CON2 (S Bkt 7

18.6.3.3. CON4, CON5. CONB(RTC /NNy oI Py TA YT —T x—R)

CON4. CONb5, CONG IERTC ®/\w o 7w JERHEHDA VT —T 1 —ATY, FlE/N\Nyv o7y
THONYTY RERTZET. BRE(VCC 33V)HAWIKIEhicBEETh, BT —9%2REBI32 &
MERE T, 3 DDHIRDA VI —T T —ANBHDEFIT DT, BBFEVWDODNYTFYICEDLETERLESE
A

& 1821 Mi/Ny T U Bl

BaES IS Eh Ny 77y 7RE(SE(E)
CON4 CR2032 WK11 6.2 F

CONS [al - -

CON6 CR2016 25 F

[CICONS ICIFHPEMNEEINTVWEF A, 25mMmM EYFO ORI Y EREL THERALLLE S W,

= 18.22 CON4. CON5. CONG6 f5=Hc3!

EY&S Ev& [/O A
1 RTC_BAT Power BIR(RTC_BAT). UZILFA L0y DERE VICES
2 GND Power BIR(GND)

CON4. CON5, CONG l3tBOFIcEEIhTE D, RCERT 2
ZERFTEE A

AVI—T1—RATT, UFILODA VEBUANSEREZHIBT 25
4. ORX. PRRIRICTEEHLRE SHERD L. BN EREEZBZGVE
BEToHEALEI W,

! CON4. CON5, CON6 (FUFU LA vEBNSDERMIIEZEE L

xI, BHOEDMIF. BWOAULDFIRICDOWT, 118.6.4.2. EBHDED

I CONG [cEBH U TWAEMRILY 1F. KEBKEBULUYPIWERER>THED
i, BROA L) & HERLEI W,
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18.6.3.4. JP1(ONOFF E>V#i#m> v+ > /\)

JP1T & RTC 07 5 —LEIDAHiHF & Armadillo-640 @ ONOFF E'> (Armadillo-640 CON9 11
EV)ZEHRdT5I v V/INTT, JP1 23— h3252ET, RTC 7 7—LEDIAHICK D i.MXEULL
DEIRFIENAIREICTED T

JPTE. BARI v 2 INICBRDET, FRIcENf/Ny RICBR->TED X
FTDT, BARLZTT/IVY RZEL, BAEZE>TYa—~LTLEES
(AW

18.6.4. #H3ILT
18.6.4.1. Armadillo-640 & WLAN # 7Y 5 Y EY 2 —)LORBHILT

WLAN A 7> 3 Y EY 2 —)bid Armadillo-640 @ CON9 @ 11 EVHh 5 24 EVICERLEX T,

M 18.23. WLAN A 7Y 3V EIV 21— I)LOBAIIT) DL, AR YERE., EBAXR—YTETE
LT EEun,

Armadillo-640 CON1 (microSD XA w K)Ic microSD 11— R %##&Ekd %
BRICIE. WLANA 7V gy TV a—ILZ2EROALTLIEE W, BHAILT
#lx. WLAN A 7> 3> FY 12 —)L & Armadillo-640 ORI IRV

. J|BICEHRUCBA. microSD A— KRB EBICHEASNGWRED
RAT, $FRRZEIITHZBEDHD XTI,

1823 WLAN A7 Y EIVa—ILOEHAIT
Q LNNRIY ZATYVTTYvIv— INEETY Vv —FH M2, L=6mm) x 4

O EEAR—TF (M2, L=11Tmm) x 2
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18.6.4.2. Bt DEID £+, XD AL

WLAN AT 3> EYa2—I)LD CONB(RTC /Ny 77y TFA 25 —Tx—X)ICIE CR2016 HED U F
VAOA VB EEHAETT, BHZRONFEFIRIIUTOEED TY,

1. 75 RigFRIIcEbzE And

2. BHKILTDYADTICEBZRUAD

18.24 BHRILY [CEMZED {317 5
BZROAITFIRIUATOEED T,
1. 72AFv 78D LR T —T 25 SHI YA FARZAN—2mm)ZBET %
2. BEERIAIZD
3. BHRILYT DEOFREDEBBDOBICYAFARTAN—ZEHEAT S
4, XAFTARZAN—TEBMZHELITS

175



Armadillo-640 #@~ =27/l W EV

18.25 BittRILF D SEBibE D AT

18.6.5. AR

42
37,9
305 313'%5
) 21,5
6,01
12
35 25
2-22,3 1 85
c0o0Qgooopo 000000
< 00Qdoo0boO - =! JE
o000 o O oo o
° o o [ TO (@)
f% o E o .
[
Q [o0)
D~ %]
< zrf n
H <
| ©
I o T ® @
- o0
< ° o[22 o 2-91,1 | @
= o 3 O
2 °o° 3,1 |
! 3,6 25

4.7 [Unit:mm]

18.26 WLAN A 7Y 3 €Y 2 — LK

18.6.6. ENfFFERE DREIIC

Armadillo-600 ¥ —X WLAN A 7Y 3V EYV 1 —)biclE. RDIN—I3>DY T NTT7hNIG
LTWEd,
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*A7Vavi

% 18.23 Armadillo-600 ¥ U =X WLAN A 7> 3 Y EYV a2 —ILNBY 7 Dz 7XN\—=T 3>

Device Tree Blob

2 S/IN—Y 3> AA—=IT 7%

J—-bO—%— at8 LU u-boot-a600-v2018.03-
at[version].imx

Linux 1—=xJL at28 L% ulmage-a600-v4.14-at[version]

WLAN/RTC A 7Y 3 vEYa1—ILE at28 LU armadillo-640_con9_awl13_rtc-

v4.14-at[version].dtb

Debian GNU/Linux L— k7 7 1LY
AT I

20201224 L{p&

debian-buster-armhf-a600-
[version].tar.gz

ﬁfﬁﬁﬁ@‘/7l\'71) ZZHRADBEIR AX—YT7AIIDESHZIZIT> TS W,

AA=Y

FAIDEZHZTEICOWTIE M. AX=—IT7AI)LOESZ %K 22RBU TS0,

18.6.7. EnERERR

Z ZT& Armadillo-600 ¥ U —ZX WLAN A 72 3 Y EY 2 — L OBIFERZ TV T,
18.6.7.1. AWL13 Z (£ T % fc & D*#fR

AWL13 =R %1
SHENHD XTI,

IZid. AWL13 OEBRICT 7—LADUx7ZA—RUL. ZOBRTREREZT

ZFDlcH. RDICy r—% Armadillo-640 [ Y A ~—I)LLET,
& 18.24 AWL13 ICEAT ZBRICRER/Cy F—32

Ny ir—3I%

A

awl13-usb-firmwares

AWLI3ICTZ77—AT 7P AWLI3 ORH#MFICT7— LT T
FEEBFNICO—RIT 2RIV VTN EEALENRYT—Y

wireless-tools

AWL13 [CER LAN DREZITOSV I EBARNYy T—Y

[armadi L lo
[armadillo

“1#t apt-get install awl13-usb-firmwares
1 apt-get install wireless-tools

18.6.7.2. AWL13 ZfER U THIR LAN 7 V£ ARA >V MR I 5

AWL13 ZEAL TER LAN 7 7 XK1 > MNMCERT S

[CiE. AWL13 [C"STA"(RT—> 3 VH

T77—L7z7) D O—RESNTWBRENHD T,

AWLI3 IC"STA"Z#20—R9 3 (CiE. RO &K DIC /etc/awlan/awl13.conf Z{EIEL. Armadillo =5
EEULE,
1. AWLI3 [C"STA"AO—KRZINBZLSKEZEEIT S
[armadillo ~]# vi /etc/awlan/awl13. conf

AWL13_MODE=STA
#AWL13_MODE=AP

2. Armadillo #Bi&#&#9d 5

[armadillo ~]# reboot
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AWLI13 [C"STA"ZH— R ULTc5R Yy T —UREZITVWE T,

AWLI3 DXy hT—=20F /N1 X awlan0 £ D FT, REAER

Ao

6.2. xRy hNDJ—7U, E&EDD

"6.233.BEEIP 7RLRICEKRET D, £REIUEKEZ AWLT3 TITSHE. /etc/network/interfaces
G)EE)%LL/AODJ:'D LnXE%Lbﬂbijo

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

auto lo eth@
iface Lo inet loopback
iface eth@ inet dhcp

iface awlan@ inet static 0
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
pre-up iwpriv awlan@ set psk [passphrase] €)
pre-up iwpriv awlan@ set cryptmode WPA2-AES 9
pre-up iwconfig awlan@ essid [essid] (4]
wireless-mode managed

0000

18.27 #&#R LAN E7E IP 37

iface Ic awlanO ZEEL X9,

PSK ZE&EUL X T,

St AX WPA2-AES [CERELET,
ESSID Z8&E UL X I,

BRI T17ICLET,

XY RT—VDREDPTETER, AVI—Txz—R=FWLIT BT, ERLAN 77 EZRA Y M
ERTEET,

[armadillo “1# ifup awlan®

[armadillo ~1# ping -I awlan® -c 3 192.0.2.30

PING 192.0.2.30 (192.0.2.30) 56(84) bytes of data.

64 bytes from 192.0.2.30: icmp seq=1 ttl=63 time=1.39 ms
64 bytes from 192.0.2.30: icmp _seq=2 ttl=63 time=1.35 ms
64 bytes from 192.0.2.30: icmp seq=3 ttl=63 time=1.34 ms

-—-192.0.2.30 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

1828 1 5 —7 1 —RADEMELEHER LAN 77 ARA > MDD PING R
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AWL13 [Cid. BEL— M PHOFROEE, WPS 7v 2 a27R¥ > (PBC)
ARICL P ERREREBREEHD T,

= U <& Armadillo-WLAN(AWL13) V7 h oz 7N = a7 )% &<
k=R AN

Armadillo-WLAN(AWL13) V7 b0 27X Za7 IS8T BRIC
AWL13 @ SYSFS /1"/9—71—20)/\’7\%5115’% FACHMAELEES L\

- Armadillo-WLAN(AWL13) V7 hD 27X Z a7 I)LICEKEHD
SYSFSA > 5 =Tz —ADIXA

/sys/module/awl13_[mode]/awlan0Q/

- Armadillo-640 © AWL13 f|AEEF®D SYSFS 1 > —7 . —AXAD/\
A

/sys/class/net/awlanO/awl13/firmware
Armadillo-WLAN(AWL13) V7 kD 77~ =27 )biE. Armadillo ¥

b - Armadillo-WLAN @Y =2 7))L - RFa XY S TRV
FEI,

Armadillo - ;b - Armadillo-WLAN &R ~Y=27J)L - RF¥a XY
N

https://armadillo.atmark-techno.com/resources/documents/
armadillo-wlan/awl13/manuals

18.6.7.3. AWL13 ZRA U TERLAN 7 7 AR Y M 2RI S

AWL13 ZfEA U TER LAN 7 7t RRA >V M 2RI B ICIE. AWLI3 IC"APY(FZ 7 £ RIRA > b
B77—L7z7) P O—RSNTWBRENHD XT,

AWLIT3 [C"AP"ZA— R ¥ 3IClE. RDKSIC /etc/awlan/awl13.conf ZIEIEL. Armadillo =i
BLEI,

1. AWLI3IZ"AP"AO—RENBLOBREZEET S

[armadillo “J# vi /etc/awlan/awl13. conf
#AWL13_MODE=STA
AWL13 MODE=AP

2. Armadillo #BicE# 9 S

[armadillo ~1# reboot
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*7Vavi

x

AWLI13 [C"AP"ZH0— R UL7c5Rx Yy T —UREZITVWE T,

AWLI3 DRy kT—=27F /N1 X awlan0 ED XT, BE

Tho

ERLAN 778 ZARA Y hORESZ. UTICRLET,

HEE T6.2. Ry NT—=7, EEDD

& 18.25 IR LAN 7 7 € AR >~ MRES!

HE B

ESSID myap

FrrxI)L 1

PSK /XX 7L —X mypresharedkey
E5{LAR WPA2-PSK(AES)
IP7RLZA 192.0.2.30

XY KYRY 255.255.255.0
XY RNT—=UF7RLZA 192.0.2.0
7O—RFrARTPRLR 192.0.2.255

[armadillo “1# vi /etc/network/interfaces

#f interfaces(5) file used by ifup(8) and ifdown(8)

auto lo eth@

iface lo inet loopback
iface eth@ inet dhcp

iface awlan® inet static 0
address 192.0.2.30
netmask 255.255.255.0
network 192.0.2.0
broadcast 192.0. 2. 255

pre-up iwpriv awlan@ set psk mypresharedkey 9
pre-up iwpriv awlan@ set cryptmode WPA2-AES 9
pre-up iwconfig awlan0@ essid myap 0

pre-up iwconfig awlan@ channel 1 6
wireless-mode master @

Q00000

X 18.29 iR LAN 7 7 L RARA ¥ FRE

iface IC awlan0 Z3IEEL 95,
PSK Z3EL XY,
BStARZRELX T,
ESSID Z8%EUL X,
FrRILEZRELET,
BIRET VT 47ICLET,

XYRNT—UDRENTETE, AVI—Tx—RZBWELISHIET, ERLAN 7V EIARA Y b %
EETERT,
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[armadillo “1# ifup awlan®@

1830 1Y 5 =7 x—RDEHL

AWL13 IClF, BEL— M PHOFABDOEE, WPS 7v 2 27R% > (PBC)
ARIC K BERREREBELHD XTI,

= U <IE Armadillo-WLAN(AWL13) V7 bz 7N Z a7 )l x 5 <
k=Y AW

Armadillo-WLAN(AWL13) V7 kD 7N = W ZZRY BEICE.
AWL13 @ SYSFS 4‘/7—71—10)/\’7\%5113% A TCHIARLLIZZ W,

- Armadillo-WLAN(AWL13) V7 hD x 7N Za7ZI)LICEHD
SYSFSA V5 —T7 x—XDI/XX

/sys/module/awl13_[mode]/awlan0Q/

- Armadillo-640 T AWL13 #AKD SYSFS 1> 5 —T7 = —XD/N
A

/sys/class/net/awlanO/awl13/firmware

Armadillo-WLAN(AWL13) V7 b 7N =27 )biE. Armadillo 1
N - Armadillo-WLAN BEY =2 7))L - RFa XY s FAWNZE
IT£9,

Armadillo 7 b - Armadillo-WLAN 2R~ =27JL - R*a XY
N

https://armadillo.atmark-techno.com/resources/documents/
armadillo-wlan/awl13/manuals

18.6.7.4. RTC hSKAZEE I 5
hwclock ¥ RTRTC S ZEEI 2 ENTEXT,

[armadillo ~1# hwclock
2018-11-19 09:51:53. 743739+0900

RTC A 7> 3 YyEY 1 —I)LICER U LERZEN DR VIR (BEICITE
IREEN 1.3V LE 1.5V KimDIREE) T Armadillo Z&E#T % &, RTC
o AT72avEIV2-IDOSRAZEETERIRZDET,

[armadillo ~1# hwclock
[ 44.986529] rtc-nr3225sa 5-0032: Voltage low, data is invalid.
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hwe lock: ioct L(RTC_RD TIME) to /dev/rtc to read the time failed: Invalid
argument

CDREICB S IIHFRIE. UTDEESH DA EZEMT % EHISAIREIC
BDEY,

- Armadillo O&EJR% OFF [cLTHWEMZEO AL, 10 MUULER
BUERICEFTLWEMZERD )%,

- RTC K% 2 BREY %,

18.6.7.5. RTC ICIANZHRET %

6.6. RTC, ¢EAKDFIETRTC ICBAEZREIT DI EMNTEEXT, YRATFALAIZOYVIDEREREIC
DWTIE 16.6. RTCy; ZSsBLLEE L,

VAT LAOY I EEZEER. I\—Ro7x770v 2% hweclock VY RZEBAWTHRELET,

[armadillo ~T# hwclock @
2000-01-01 00:00:00. 000000+0900

[armadillo ~J# hwclock —--utc --systohc €9

[armadillo ~J# hwclock —--utc (3)
2018-11-19 15:41:00.213911+0900

Q@ BEODN—RIz7/0vI%2KRRLED,
O /N\—RUzr7/Ov/EBEHRRUTC)THRELET,
(3) N=Roz770vIHNUTC TIELKRESINTWS I EZERULET,
18.6.7.6. RTC D7 7—LABIDAHZERHT 3
77 —LEIDAME, sysfs RTC VX7« L7 NJLIT®D wakealarm 7 7 1 JLHVSFIETEXY,

wakealarm 7 7 1 JLIC UNIX Z/Rw 7 Hh 5 DB E. FI3EBEIC+Z T TRERZHL S DRE
WHgEEZADE, P7I7—LEDAHFRERAEZIBETEEI,

3600 W&, 7S —LEIDAAZRESESICIE. ROLSICAVY RZERTLET,

[armadillo ~1# echo 43600 > /sys/class/rtc/rtc0/wakealarm

1831 77— L&IDAHDRE

WLAN/RTC A 7Y 3>y EVa—I)LicEH=NTWNS RTC NR3225SA
3. B OMICUD T Z—LEIDAAZRESEEIENTEEEA,

O 07 B0 WDEFIC, 1 WRICTZ—LDIBEELSICEKRELTH, KR
L7 Z—LEDAHDFEETZDIFO0OR 12 0MERDEXT,
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sysfs RTC 75 X7« L7 NULIT®D wakealarm 7 7 A L 57 5 — L
D AAEFESI T SICIE. Linux 1—FI linux-v4.14-at10 LI&ETH
D2RENHBDET,

linux-v4.14-at10 BT D Linux 1—XJLT%H. ioctl RTC_ALM_SET,
ioctl RTC_AIE_ON 2R LT 75— LAZID ABERES BT ENTE
E S

2L < E. RTC ® man R—IESBULTLEI L,

18.7. Armadillo-600 ¥ U —X BT/THA 7Y 3 vEY 21—
18.7.1. BE

INE FEI HOEIRED 12— )L EYSKBNZWB ZH#BH U fcA T2 3 v EV 21—/l TT, WLANWIGET
WEFERNIDETINZZA>T7 Yy 7LTED, WLAN IHE T ILIC & Armadillo-WLAN €3 2 —)L
(AWL13) D EHENE T,

Armadillo-640 @ CONT4(#hik- > 5 —7 = —2X). CONQ{HER” >y —7 = —XR)Ic#E#H L TREAL
ESERS

PC z#imd 27cHiciE. Y UTZILIVART—TIDRBEEBZDET, T
niE. BT/THA 7> 3 vEY 12 —I)LH Armadillo-640 @ CON9 % {EF
LT&DH, M18.1. USB YU P ILEHF 5 7% (Armadillo-640 A)1 &
CONQ ICHH I B ENTERLRDHTY,

! BT/THA 7> a>EY a—)Lz# U CRET Armadillo-640 &1EZEFA

BT/THA 7> 3>EY 12— )LH Armadillo-640 ® USB O ~kO—7

(USB OTG2)ZzfEAT %z, Armadillo-640 @ CON5 D _EEZIFfERAT
ERLBDERT, FHICOWTIE. T16.5. CONS(USBRA M1 V5 —
71x—RA) BLOEIBRZE CHERS LS W,

o —

P

1 18.32 BT/TH A 7> 3 €Y 2 —)LEEREKIC Armadillo-640 CON5
LERIFERARH
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Armadillo-600 ¥ U —X BT/THA 7Y 3 >vEY 2 —)LOEIEX. MBEEK
& "7y h~N—27577% ./ Armadillo - k1 [https://armadillo.atmark-
techno.com/IM5% > O—RAJEETY,

=
K1826BT/THA 73 vEYa1—ILIEDWT
EEEE Armadillo-600 ¥ —X BT/THA 7Y 3 vEYa2—)l
BE WLAN JEH I OP-A600-BTTHMOD-00
WLAN it OP-A600-BTTHMOD-01
NE BT/THAZYavEIa—Jb. XY, A=Y, USBARIYBFv+ v
KRI1827BT/THA 7Y a3 vEY 2 —ILDEK
BHEYI—I pitlF:cd EYSKBNZWB
A—H— hnEs FEI
IR Bluetooth® 5.0/IEEE 802.15.4(Thread)
B AWL13-U00Z @
X—H— TyNY—0F0 )
IR IEEE 802.11b/g/n X
EREE DC 3.3V+6%. DC 5V+5%
fERRESH 20~+70C(HEBRE &) b
A X 42 x 50 mm

[BlArmadillo-WLAN €Y' 2 —JL(AWL13)ld. WLAN HIGEFILOBEICEHINET,
PlArmadillo-600 ¥V —X A7y 3 v —2t v b (HER) ZEAEDEIBE OERRESHEE-10C~+40CTY,

EYSKBNZWB DA IRICDEFE LU TIE. X—Hh—H1 b~ ICTHESR
<f2& Ly,

= Armadillo-WLAN €Y 2 —JL(AWL13) DAt RIC D= FE LU T,
' Armadillo-WLAN & & X — ¥ [https://armadillo.atmark-
techno.com/armadillo-wlan/awl13/]Ic T HERL 72X L\,

187.2. 7wy
BT/THA 7 ayvEYVa2—ILO7AvIRIEROEED T,
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VCC_3.3V
| Internal
‘L}Circuit
VBUS WLAN_3.3V CON2
WLAN_PWREN B > DC/DC 1 wian I/F
(34pin)
VCC_3.3V
USB_
VBUS
3B 3] USBHUB
HUB_RST B o UsSB
. Ll
CON1 AGOOSer_les ——p
I/F(28pin)
VBUS +3.3V_10
-L NN EYSKBNZWB
TH_PWREN_B > LDO
SR >
TH_RST >
ISE_|2C > Secure
SE RST B Element
RSTB |
I

K 1833BT/THAZ>YavEY1—-ILO7OvIK
1873. 15 —7 z— Atk

BT/THAZ> 3 EIVa—-ILDAYT =Tz —AAKRICDWTEHRAL XY,

CON1

0000000000000 0W]
000000000OCOCOOIOY

1834 BT/THA 7> 3 YEJ21—-ILODAYF—Tz—R

%1828 BT/THA 7Y g vEYVa—IL A9 —T7 1—R—E [

HRES AV —T 1 —R% pick RX—H—

CON1 Armadillo-600 ¥ Y — X##i-1 PPPC142LFBN-RC Sullins Connector Solutions
V=T 1—R

CON2 [F] WLAN A ¥ —T7 2 —2XR AXKBF34347YG Panasonic

BIfRADER, KAEEZMDY . BHUELPREEZLHLTVET,
BIWLAN |SETFILOHE, CON2 (Zid Armadillo-WLAN £ 1 —JL(AWLI )W ER S E 9,
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18.7.3.1. CON1(Armadillo-600 > ') —X##fiA > 9 —7 = —R)
CONT (& Armadillo-600 U —XDEMR LT 5 1cdDA VI —T 2 —XTT,

Z< 18.29 CONI1 f§5HE%1

EVES ¥4 /0 i

1 VCC_3.3V Power EIR(VCC_3.3V)

2 GND Power EIR(GND)

3 SE_12C_SCL In EF2F7ILXAYMDIRR2C7OYVICERSNTWET,

4 SE_I2C_SDA In/Out EF2FILAYIDI2C TF—FICERINTVWETD,

5 NC - R

6 SWDCLK In EYSKBNZWB ® SWDCLK [c#EiS N TWE T,

7 NC - RIEHT

8 SWDIO In/Out EYSKBNZWB @ SWDIO [C#EfRENTWET,

9 NC - RIEEHT

10 HUB_RESET_B In USBHUBZUtY KT BHDESTT, (High:Utv MEER. Low: U
Ty k)

11 VCC_3.3V Power BIR(VCC_3.3V)

12 VCC_3.3V Power BR(VCC_3.3V)

13 GND Power EIR(GND)

14 GND Power EIR(GND)

15 NC - R

16 NC - Rt

17 NC - REEht

18 NC - REeht

19 WLAN_PWREN_ In WLAN €Y 2 —ILANDEJR% ON/OFF #lffI T 27/zp DIESTT, (High:

B EIRYINT. Low: BIRHA)

20 TH_RESET In EYSKBNZWB zUt v k9 2chDEETI, (High: Utv k. Low: U
v MEBR)

21 TH_PWREN_B In EYSKBNZWB D Eif%Z ON/OFF #lffi g 57z DEF T, (High: EiRY]
Br. Low: BIRALA)

22 SE_RESET_B In TF2aT7ILAVRZI)EY NS ZHDESTY, (High: Utzv MEER,
Low: Utzv )

23 GND Power EIR(GND)

24 VCC_3.3V Power BIR(VCC_3.3V)

25 USB2_DN In/Out USB DY A FREHEFS T,

26 UsSB2_DP In/Out USB D72 ZAES T,

27 USB2_VBUS Power EIR(VBUS)

28 USB2_EN_B Out Armadillo-640 @ USB OTG2 D#EmEZVIDEZX 21 DEF T, GND

ICEfEnNTVWEY,

18.7.3.2. CON2(WLAN « 5 —7 = —R)

CON2 (& Armadillo-WLAN £ 2 —JL(AWL13)Zz##t 9 57ch DA > 5 —7 £ —XTY, Armadillo-
WLAN €2 2 —JL(AWL13)(E. USBEBIE— RN TERESNE I,
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18.7.4. I2IRH

I EXXXXXX]

(XXX

(A X2

®|9

4,7

o

24

® |0
:0
D@‘ 45

L

46,65

36.6

il
27,1

17,6

2-92,3
(0000000000000 O0
JOOOOOOOOOOOOOO

o
O
®r\
m<r
10
O
</ | o
4 1
=0= o
) A\
3,5
20
37,5
42

23,79

24,2

[Unit:mm]

1835 BT/THAZ7Y 3 vEY 12—

18.7.5. #HMAILTDH]IC

Armadillo-600 ¥ —X BT/THA 7Y 3 v EYV 21—l ZzEKRIT D &,
Armadillo-640 CON9 Ic USB ¥ U ZIIVEWMF 5 75 ZHin CE R < 8>
TULERSH. ZORICHLY 7 b7z 7 Z2ESALRENH DX,

Armadillo-600 ) —X BT/THA 7Y 3 Y EY 1 —)LICiF. RO/N—=I3>DYV 7 KT 7RG

LTWEY,

% 18.30 Armadillo-600 ¥ U —X BT/THA 7> 3 Y EYV 2 —I{BY 7 h0 2 7IX\—T 3>

& FR /N —Y 3y AAX—=IT7AIE

J—hO—%— at8 L& u-boot-a600-console-uart3-
v2018.03-at[version].imx

Linux 1—xJL at28 Lif& ulmage-a600-v4.14-at[version]

BT/TH # 7> 3 >%¥ 2 —JLA Device
Tree Blob

at28 LI

armadillo-640_con9_thread-v4.14-
at[version].dtb

Debian GNU/Linux JL— k7 71 )L
AT I

20201224 L{p&

debian-buster-armhf-a600-
[version].tar.gz

MIHY 7 b 27N ZE CRIADBER. AX—IT7AIDESBRAIZToTLLEEWN, A X—=Y
T7AIDESRIAEICDOVNTR M2 BEDAX—I T 7T ZEETHZS, 2ZRUTKLE

=LY,

Blob(

armadillo-640 con9 thread-v4. 14-at[version].dtb

7—hkO—%—(u-boot-a600-console-uart3-v2018, 03-at[version]. imx )
BELUOBT/THA 7Y 3 >YyEYa—JLHA

Tree
) E .

Device

CON3(>UZINA>vI—Txz—RX)=A>Y—)ILELTHALET,
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18.7.6. #HILT

BT/THA 7> 3>FY a2—)LiE Armadillo-640 @ CON14@REA VY —7x—XA)D 1 EVhBE 4
Y. CONQULE®RA VY —T7 2 —R)D 1 VNS 24 EVICERLET., BREBEZICEENTEIOD
T. Armadillo-640 & BT/THA 7Y 3>y EYV1—)bid. EBAR—YTEEL TSV,

HAHILTHETH Armadillo-600 YU —X A7 3 v —X (BIEH) IS ENEIEETT,

Armadillo-640 CON1 (microSD X[ K)IC microSD 11— R %##&kd %
BRiICiE. BT/THA 73 EYV2—ILZRODALTLIEES W, SHAILT
#lE. BT/THAZ>3>vEY 2—J)LE Armadillo-640 DEREA LWL/

. E|BICERUCBE. microSD A— KRB EBICHEASNGWRED
RAT, BMFRRZRIITHREEND D XT,

1836 BT/ THA 7Y aYEY a2 —I)ILOEMHILT
Q HBNNRY RV TTyIv— IBETY Vv —[F(M2, L=6mm) x 4
O EBEAR—TM2, L=11Tmm) x 2

© USBIxI%9*%vv7/

BT/THAZY3YEYV1—I)LICABD® USB ORI Y *v v TId—E#H D
LZEMBICRDODANAT CENTEFEA. D [FIFERTICELRE VDR LD,
T HERD L FERLLEE W,

18.7.7. #f A%

VU7 ART—=TILTD Armadillo-640 &1E3E PC DR AE%E. Armadillo-640 & EI%E
DEFBAEICDOWTIE, T44. R AE 25BLTLIEE W,
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18.7.8. EnfEHESR
Z 2Tl Armadillo-600 ¥ U—X BT/TH # 73 3 Y EYV 2 — LOBERRE TV E T,

Armadillo-600 ¥J —X BT/THA 7> 3 vEY a1 —)lid. BT £/l Thread #8E%2:EIR L THIAT
BZEMNTEEXT, FHEATIE BT EENFIATE XD,

18.7.8.1. BT sz FHT %
BT #aE£FIAT Blcid. UTFOIYY REAALET,

[armadillo “]# apt-get update &% apt-get install bluez firmware-at-bt
: (AE8)

Updating firmware...

Updating firmware has been successful!

[armadillo ~]#

1837 BT/THAZ>Y3vEI2—I/LD BT #EEZEMLT S

firmware-at-bt & firmware-at-thread Z[REEFICA VY A M—=)LT B & &
TEEtthoe EEHN—ANT TICAVAN=ILBADHBEIEZ. 1 VX
N—ILRFICRD L SBEVWEDLENH D EFT,

Do you want to continue? [Y/n]

Enter ¥+—Z#H I &AM VAN —ILHBEITENET,

BT #EENEML I N TWBIFE,. heiconfig ANV Y R%EERITT B & BT F/NA ADERTEE T,

[armadillo “J# hciconfig
hci@: Type: Primary Bus: USB
BD Address: FE:E5:86:3B:3A:B2 ACL MTU: 27:7 SCO MTU: 0:0
UP RUNNING
RX bytes:233 acl:0 sco:0 events:19 errors:0
TX bytes:120 acl:0 sco:0 commands:19 errors:0

BlueZ ICE&FEN31—T 14 VTR ENS BTH#EZFNHEIZIENTEET,
18.7.8.2. LE Long Range #RE=FIFHT 3

BT @ LE Long Range #4feZFIAT 5 2 EMNTEXY, LE Long Range gz FIFBIT 5 &, 7—%
L—bhoET I L5 &z (CRIER @ BENTEICARD £Y, LE Long Range #EEIEYEEIC LE
Coded PHY #FJBEL %9 [,

ER1IC 118.7.8.1. BTH#eEZMAI 5, 2R L T BTHENMBATE H2REICLTILE L,

ULE Long Range 82 FIA LR WEE LR L, 1/8 F(FS{ARICL D)
[l E Long Range ##E 2 FIA L AWEE L LB L. W41
BILE TM PHY # & U'LE 2M PHY Tl&. LE Long Range #Ee = FIBT 22 EMTE A,
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LE Long Range #aEAFBT BIclE. RDN—I3>D/)Cyr—IH Armadillo [ Y A k=)L &
NTWBRENHD T,

% 18.31 LE Long Range {it/Xy o —I/\—I 3>

NRyo—I% S RVAGEB=
bluez 5.50-1.2atmark1 L{E&
firmware-at-bt 2.0.0 %

Ny T—=IDEWEERF 182 Ny Tr—VEE, 2ZRUTrZy 7L —RLTLREEW,

'% 18.31. LE Long Range {it/\y o —Y/\—3Y 3> TR BlueZ ICi&. LE Long Range ##gg
ZFALRET7 RNNY A4 X PDUEZEOY Y 7ILEEBIML TWET,

7 RINZA4ZXPDUZEDOY > ZILE LT, heitool AY Y ROY 7YY RIC ext_lescan ZENMUL T
WEY, LE Coded PHY TAFx+ %17\, ZRNFZALXPDU ZZXELTWBHEIOBD PRL R &
EIR(Extended Inquiry Response)ic& %115 Local Name R RAULET, AF vV EEIET B3I
Ctri-c ZAALTLEE W,

[armadillo “J# hcitool ext lescan --passive
01:00:5E:90:10:10 (unknown)

18.38 LE Coded PHY TRXF+ 29 %

ext lescan 7YY RiE. LE TM PHY £ & 0O LE 2M PHY (CIEXT I
T,

=
TZRNZAZXPDUZEEDHT > ZILEL T, heiconfig AY Y RO 7YY RIT ext_leadv &KV

ext noleadv ZEBIMULTWE T, N2 LE Coded PHY 5D 7 RNy A IV T %#FEMb. Exhb L
£,

[armadillo “1# hciconfig hci@ ext leadv
[armadillo ~1f

18.39 LE Coded PHY "o D7 RIS IV 7 BT S

[armadillo “J# hciconfig hci® ext noleadv
[armadillo ~1#

18.40 LE Coded PHY 5D 7 RIS A I > T =BT S

ext leadv L V' ext nolescan 7Y KiE. LE IMPHY & & LE
2M PHY [CIEMRIE T o
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TFRNYA I T OEMEEEDLIIRBITITORENS D FT, BT
ETULEBERIRRIZS—ICEDET,

[armadillo “J# hciconfig hci@ ext leadv
[armadillo ~J# hciconfig hci® ext leadv
LE set advertise enable on hci@ returned status 12

LE Coded PHY W5 D7 KRN\% 4 > Jicid. LE Advertising
Extensions #gEZ fA L £9, LE Advertising Extensions TiEfIE 1

%é fc 8% D PDU Type ®> 5. HERR CEFESFHDH DIFRDE
nTY,

- ADV_EXT_IND
- AUX_ADV_IND

Ffe. 7—% PDU O #HIC LE Long Range #&gEZFIFA T2 2 & HTEXT, connect RITRD LS
[CHCIOY Y RERITI BT &T. LE Coded PHY 2FIBUIBEEZTS> 2 ENTEEXT,

[armadillo ~J# hcitool cmd 0x08 0x0031 00 05 05 @
[armadillo ~]# hcitool cmd 0x08 0x0032 00 00 00 04 04 02 00 9

(1) HCI_LE_Set Default_ PHY(OCF: 0x0031)T. LE 1M PHY & LE Coded PHY Z&x%2EIcfE>S
LORELFRT,

(2] HCI_LE_Set_PHY(OCF: 0x0032) T. LE Coded PHY Z#&Z{EICEDLOREL X T, fF51L
ARICIF S=8 ZREL X T,

AETHBNUBRWHCI OTY Y RIEDWTH, heitool AV Y RERIEHCI VoY N 7005 L%EER
T3 ETHRTHAETT, flXIE. 7 RN XPDU ICEENS data 7« — L RIZRD &S ICEEH
BETY,

[armadillolff hcitool -i hci® cmd 0x08 0x0037 00 03 00 Qe 02 @1 06 0a 09 41 72 6d 61 64 69 6¢ 6¢ 6f

ZDFITIE. EIR(Extended Inquiry Response)ic& & 1% Local Name Z"Armadillo"(ICZEE L TL
EC I

DAHATFR—MLTWET, S=2 Z8BET % LHEFED [CEELRRWEED

If HERSTOD firmware-at-bt Tld. LE Coded PHY OfF5{tAR % S=8
HOHET,
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WS DOHOMDHCI OXY Y RDINTA—F [CHIREENHD XI, HMERAT
HIRA U TWBHIRIERDED T,

HClav> R

OCF

il fREIH

HCI_LE_Set_PHY

0x0032

TX_PHYS, RX_PHYS (T8
EAEER PHY lEZ#h2h 1
DDHTY,

HCI_LE_Set Extended_A
dvertising_Parameters

0x0036

Primary_Advertising_PH
Y,
Secondary_Advertising_
PHY [CHETEFIRERR PHY (&
Znznl 20#TI,
Advertising_Tx_Power A%
BRINEFITEEEENREZ
8dBm E—(\\g—)o

HCI_LE_Set Extended_A
dvertising_Enable

0x0039

Number_of Sets (T
OX00(ETDOF RNFALI Y
Tty NEEML) ZIBET
ETEHA

Duration[i],
Max_Extended_Advertisi
ng_Events[i|i B I nE

o

HCI_LE_Set_Extended_S
can_Parameters

0x0041

Scanning_PHYs [C{EE A
BERPHY X1 DDHTY,

HCI_LE_Set_Extended_S
can_Enable

0x0042

Duration, Period hER
h£9,

18.7.8.3. Thread #&8EZFIHE I %

Thread = FAIT B ICiE. A TOAYY RZANDLET,

: (B8

Updating firmware..
Updating firmware h
[armadillo ~]#

[armadillo “1#f update-at-thread-firmware -f

as been successfull

[armadillo “1#f apt-get update &% apt-get install firmware-at-thread

X 1841 BT/THAZ7> 3 >YEY2—)L®D Thread #EEZBTRLT %

firmware-at-bt & firmware-at-thread Z@ERICA VY AN —)LT B &lE
TEZEtHA, EEHED—ANTTICAVAN—ILEHFDBEGIEZ. 1VR

N—ILRICRD L SBEVWEDENHD XTI,

Do you want to continue? [Y/n]

Enter ¥—Z#H3g &1V A K—=ILH

Thread ENEMELES N TWBIBE. TTY & LT Thread T/\1 AHDERTEE I,
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[armadillo ~1# ls /dev/ttyACMO
/dev/ttyACMO

18.7.8.4. AWL13 ZERY % fc & D #fi

AWL13 %ERT Biticik. AWL13 OREMAIC Y 7— LD T 7EO— R L, ZORCBEREETT
SHENBDET,

ZDTeh. ROy 5 —I% Armadillo-640 (1 Y A ~—ILLE T,
& 18.32 AWL13 [cEAT B BRICBER/\y T —3

Ny or—I% il

awl13-usb-firmwares AWLI3ICT7 7—ALT 7Y AWL13 OREFICc T 7—L T
PEBEENICO—RITZRIVTINESAENNYy =Y

wireless-tools AWLT3 IR LAN ORREZTOV—ILEZEARE/INY T—Y

[armadillo “]# apt-get install awl13-usb-firmwares
[armadillo ~J# apt-get install wireless-tools

18.7.8.5. AWL13 ZfERH U THIR LAN 7 V2 RARA > MR T 5

AWL13 ZfEA L TER LAN 7 7 8 XIRA ¥ MR T 2Icid. AWLI3 [Z"'STA(RT—Ya v A
T77—L7z7) D O—RENTWBIRENHD TT,

AWLI3 [C"STA"ZO— R 9 BIclE. RD&KSIC /etc/awlan/awl13.conf ZEIE L. Armadillo =
EELET,

1. AWLI3IZ"STA"DO—RENBLOREZEET S

[armadillo “1# vi /etc/awlan/awl13. conf
AWL13 MODE=STA
#AWL13 MODE=AP

2. Armadillo #Bi&#&#9T 5

[armadillo “]# reboot

AWLI13 [C"STA"ZH— R UTc5RX Y T —UREZITVWE T,

AWLI3B DXy kT =7 F/)\1 X(F awlan0 £BDET, BEAER 6.2. xRy hT—7, £ZEDD
Ao

6.233.EEIP 7RLRICHKET D, LEAUEKEZE AWL13 TIT5HBE. /etc/network/interfaces
DEREICRDLSICHREZBMULET,

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

auto lo eth@
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iface Lo inet loopback
iface eth® inet dhcp

iface awlan@ 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
pre-up iwpriv awlan@ set psk [passphrase] €)
pre-up iwpriv awlan@ set cryptmode WPA2-AES (B
pre-up iwconfig awlan® essid [essid] (4]
wireless-mode managed (3

0000

18.42 #&if& LAN El7E IP 8R7E

iface IC awlan0 Z3IEEL £,

PSK Z8EUL XTI,

st AX WPA2-AES [CERELET,
ESSID Z8E L%,
mRE7 O T147ICULET,

XY RNT—VDRENTETE, AVI—Tz—RZ2BMELI B ET, ERLAN I

EfRTEET,

TIEARA Y KIC

[armadillo “J# ifup awlan®

[armadillo ~1# ping -I awlan® -c 3 192,0.2.30

PING 192.0.2.30 (192.0.2.30) 56(84) bytes of data.

64 bytes from 192.0.2.30: icmp _seq=1 ttl=63 time=1.39 ms
64 bytes from 192,0.2.30: icmp seq=2 ttl=63 time=1.35 ms
64 bytes from 192.0.2.30: icmp seq=3 ttl=63 time=1.34 ms

-—— 192.0.2.30 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

1843 425 —7 = —ADEMEL & EHR LAN 7 7 2 XK1 >~ kD PING #R

AWL13 ([Tl BEL— M PHAFAROEE, WPS 7v ¥ 27R% > (PBC)

A J:éﬂ‘fb?"“*ff% EREHHDET,

= U <& Armadillo-WLAN(AWL13) V7 kD 7Y =27 I)L%Z 258 <

&0,

Armadillo-WLAN(AWL13) V7 k2 7Y a7 )L 2SR
AWL13 D SYSFS A9 —T7 1 — XD\ A %FHAEZ

- Armadillo-WLAN(AWL13) V7 kD 7 NY =
SYSFS A > Y =Tz —ADIKA

ERY s

<RI R E
LT EEED

194




Armadillo-640 #@~ =27 )L S EVI

/sys/module/awl13_[mode]/awlan0Q/

- Armadillo-640 T AWL13 #FEK® SYSFS 1 % —7 = —ADJ/\
A

/sys/class/net/awlanO/awl13/firmware
Armadillo-WLAN(AWL13) V7 ko 7~ =2 7)biE. Armadillo B

~ - Armadillo-WLAN ®BE~Y =2 7))L - RFa XY s FAWZE
ITE9,

Armadillo Y k - Armadillo-WLAN 8#E~Y =2 7J)L s R¥ a1 XY
N

https://armadillo.atmark-techno.com/resources/documents/
armadillo-wlan/awl13/manuals

18.7.8.6. AWL13 Z{ER L THEIR LAN 7 7 EZXIRA ~ M Z2/ERT %

AWLTI3 ZERL TEKRE LAN 77 2 ZARA Y N ZERT BICiE. AWLI3 IT"APY (77 2 ARA >V b
B77—LDxz7)PO—RSINTWBIRENRHD EFT,

AWL13 [C"AP"Z#0— K9 3(clE. RD&LSIC /etc/awlan/awl13.conf ZfEEL. Armadillo =B
BLEI,

1. AWLI3 IZ'AP'D'O—REN2&5REEEET 3

[armadillo “J# vi /etc/awlan/awl13. conf
#AWL13_MODE=STA
AWL13 MODE=AP

2. Armadillo =EBicE# I 5

[armadillo ~J# reboot

AWLI3 [C"AP"ZO—R U7cb6 Ry hT—UREZITTVWE T,

AWLI3 DXy hT =0 FINA XE awlan0 &R D KT, BREAEIE 6.2. xRy hT—=7, EZEDD
Ft Ao

IR LAN 772 ARA Y MDRERE. UTICRULET,
3 18.33 R LAN 7 7 EXRA > RERES

HH e

ESSID myap

Fr xR 1

PSK /XX 7L —X mypresharedkey
E5{AR WPA2-PSK(AES)
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EH BE
P7RLX 192.0.2.30
XY RYRT 255.255.255.0
XYRT—=U0F7RLZX 192.0.2.0
JO—RFLANFRLZ 192.0.2.255

[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 eth® inet dhcp

iface awlan® inet static ‘)

address 192.0.2.30
netmask 255,255, 255,0
network 192.0.2.0
broadcast 192.0. 2. 255

pre-up iwpriv awlan@ set psk mypresharedkey €)
pre-up iwpriv awlan® set cryptmode WPA2-AES GB
pre-up iwconfig awlan@ essid myap ‘)

pre-up iwconfig awlan@ channel 1 (B
wireless-mode master (3

Q0000 O

X 18.44 &R LAN 7 7 ERAMRA1 ¥ M&RE
iface I awlan0 Z3IEEL 9,
PSK ZBELF Y,
BStARZRELXI,
ESSID ZEEL XTI,
FrURILERELET,
BRET VT4 TICLET,

XYRNT—UDRENTETE, AVI—T—RAZBMELIT B ET, ERLAN 7V EIARA Y b %
B TEE T,

[armadillo ~1# ifup awlan®

X 1845 1> 5—7 z—ADHHIL

AWL13 [Cid. BEL— M PHOFROEE, WPS 7v 2 a2R¥ > (PBC)
ARICL B ERREREBREEHD XY,

= U <IE Armadillo-WLAN(AWL13) V7 bz 7N Z a7 )& 5B <
k=AM

Armadillo-WLAN(AWL13) V7 h oz 7Y = a7 )L E2SBI 3RICIE
AWLI3 D SYSFS A V9 —T 1 —RADINAEFHAHEZ TCTHBLEE W,
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- Armadillo-WLAN(AWL13) V7 hD 27X Z a7 ILICEEHED
SYSFS A > F—T7 2 —ADIKA

/sys/module/awl13_[mode]/awlan0Q/

- Armadillo-640 T AWL13 #AKD SYSFS 1> 5 —7 = —XAD/N
A

/sys/class/net/awlanO/awl13/firmware
Armadillo-WLAN(AWL13) V7 bz 7N =2 7)LiE. Armadillo -

N - Armadillo-WLAN & BE~Y =2 7))L - REFa XY s FANZE
IT£9,

Armadillo f b - Armadillo-WLAN #R~Y=27J)L - RF¥a1 XY
N

https://armadillo.atmark-techno.com/resources/documents/
armadillo-wlan/awl13/manuals

18.8. fE#x LAN M I3 7> T+t v k O]
18.8.1. =

Armadillo-600 & —X WLAN # 7 5 ¥ E ¥ 1 — JL(OP-AG00-AWLMOD-00) I B #55 AT B 7 4t
37T HEY R T,

R 1834 IR LAN AAMIF7>TFHEY R 01 I2D2WT

Ama 8 LAN BA I 77+ € v k01
BE OP-ANT-WLAN-OTW
A AMtFTFoTFF FYTFT—TII

& 18.35 iR LAN B3 7> TF v b 01 Otk

=t fErAtE AAA > VSWR TS ARV 9947
E—FYR
TYTF KFERE 500 <2.0dBi 2.0dBi SMA-P U/X—2X
Bk
TYTHT—=7 500 OdBi SMA-J U /X=X MS-156C-
LP-068/HIROSE ELECTRIC

18.8.2. #HILT
188.2.1. SM313 7~ 7 F DI D 1

Armadillo-600 > —X WLAN # 7% 3 &Y 2 —)L(OP-A600-AWLMOD-00) ICEXD it 175 Z &
MERET T, PUTFHRFICT VT HT—TILZEEHRL T LSV,
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7
N

18.46 A F 7> T F DHD [F1F

FUTFFRFICMIT T YT — TR ST B, EERANEMNZSR
WTLREEW, BEBOERERDET,

NMHFT7oTFHor—TIbigk. ERD5| k=T E (U.FL-LP-N-2/HIROSE
ELECTRIC) 3| =1h< T & #HBULE T, EELRZ FHRZEIRIID
ERPUHROBRE R D £,

of | ¥

SﬁFL-LP-N-Z

1847 A I 7 > T Hr—TIL D3| ERESHE

POTFRFICAMI T T T —T )Lz REMEERL B E#IxX
TIDAA Y FRENMERULBWEENHD T, BERLRVGEE,
FY TP T FIIMERTERLLBODIEITDOTTERL LS W,
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18.8.3. FZIRE

o M- 0 s
3 - Q s
82,712 26£0,5
108,7>

Reverse SMA Plug Connector
(Center Pin is Female Pin>

[Unit:mm]
18.48 7> 7+ DRARE
ANEF Y
- MS—-156C-LP-@68/Hi Electri
1/4-36 UNS ]”gﬁ@é irose ectric
. 21,13
¢ =l
= HEX8
Reverse SMA Jack Connector 114 203
(C/Contact is Male Pind>
[Unit:mm]
1849 7> T+ —T7ILOFIRK
BT I RTED
5,9%
[Unit:mm]

18.50 7 7+ DED I 7REK
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] 9 nXl:l-H $I§

AETIE. Armadillo-640 DEEME LD/ HDREERICOVTHALFT.

19.1. &/ 1 X

CON11(LCD#REREA v ¥ —7 = —RA)ZHEAL T, Armadillo-640 &HLEERZ ST D &0 e/
A ZXDBRBICRZIZEDNHDET, Blc., A—TFTAAT7YTDESBEANKELLTETET/NA A%
IREMR ICESE I 2154, FFC @ GND ‘fﬁ@%‘f;b@cﬁ’( [EBWRET S/ D FEST DEEEENH D £T,
e/ A X &S T eoic. UTOXRENMRINTT,

Y— )L Rft FFC 2{#ERT %
- REDRBZEEE. T—TIERD D
=)L RIFHARER D GND [C#EE#t 9 %
- Armadillo-640 @ GND(EE 7\ ) & IhREIRD GND Z KWEBRPEBAR—TETERI
- RKEADHRE >V IE Low LRILHAET S

- ERYBILREVIF YT Y (1000pF i2E)Z /LT GND &9 %

19.2. ESD/E&Y—Y

Armadillo-640 ® ESD i =@ EE B3 /coic. UTOXMENMRIN T,
- Armadillo-640 =& BERFICHMAH. GND(EENH) =B UETERT 2
- SEEFREENT S
F7z. Armadillo-640 ICER S NI —TILDBACBEH T DL SBREREREBETIE. 7—JILITEA
UVIcEY—YEDARNLRAIREDA VY —T7 1 —AEBRIBIEINZHENH D I, AL AANDTH
HEmLEIESZHIC. UTOXRERNIWRH T,
- Armadillo-640 & BEXEED GND #Eikzm{bd %

Y—ILRtEDT—T I Z2ERT S
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20. Howto

ABETIE. Armadillo-640 OV 7 kD PEARI XA XTBHERE LD N THALET,

20.1. Device Tree & (&

Device Tree &id. \N\— ROz 7BERELR LT —YBERTT, /\— R 7DEH% Device
Tree ICEBMRT B EICK>T, 1 DD LiNUX A—RIVA A=V ZEHD/\—RKR 7 7 THRETZ D
TE3LDIChHEDET,

Device Tree ITHIHLTWE XYY hD 1 DiE. N—RIO T 7PDEEICHITEZYVI NI FOEEN
BBIICIRDIETY, BIZIE. R Y —7x—R 1(CON9)ICERT DILREEREZER UICEE. £
lc CEE TSNz Linux h—RILDY —XA—REZZEIIZNEFHL, POHlcWTExIDER
KICEERTE % DTS(Device Tree Source) DZEE TS TEE T,

fc72U. Device Tree | TF—91BEE THDH. I\—RO 7OFEAELRED TWIE, %5
WMITEZZENTERVWEISEELTLEEE W, Device Tree lcld. CPU 7—xF727F+. RAM OAE.
EBTINAZADR—AT RL APED AHESHRED/\—R I 7 OBRBHROADERINET,

Device Tree @ & D F#MARIFRICDO VW TIE, Linux A—FILDY —ZXOA—RICEEFNTWSB RF 1 X
> K (Documentation/devicetree/). devicetree.org TAFE I TWLS Device Tree Specification,
ZSRBRULTRREL,

DeviceTree: The Devicetree Specification

https://www.devicetree.org/

Linux 1—XJILDY —XA—RICEEFNTWVWSPERETD DTS, RUBEETZ 7 71 ILZRICKU
x9,
YIERIRBET D DTS, X U'BE&E - arch/arm/boot/dts/armadillo-640. dts
35771
. arch/arm/boot/dts/imx6ull, dtsi

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

202. AAXA—IZNAIRAXT 3

AV T74F2L—ya3vZEBLTLNUX A—RILAAXA—IZNRAINA T2 HEZHALET,

2021. A A—I%HHRITA X
1. Linux i—xIL7—hHA4 T OER

Linux A—XRJIL DY —AA—R7—hA4 T=EEL, Linux h—XILDY—XA—K7—h+a47
zRAULEX I,

[ATDE ~1$ s
initramfs_a600-[version].cpio.gz linux-v4.14-at[version]. tar.gz
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[ATDE ~1$ tar xf Llinux-v4.14-at[version]. tar.gz
[ATDE ~1$ s
initramfs_a600-[version].cpio.gz linux-v4.14-at[version] Llinux-v4.14-at[version]. tar.gz

2. initramfs 7—HA7ADYVRY v o) >V I/ER

Linux 1—XILT« L2 MNUICEBE L T, initramfs 7—HA 7ADOYYRU YT YUY T %ER
LET,

[ATDE ~]$ cd Llinux-v4.14-at[version]
[ATDE ~/linux-v4. 14-at[version]]$ Ln -s ../initramfs a600-[version].cpio.gz
initramfs a600.cpio. gz

3. AvI7«4Fal—y3av

Ay J4FaL—ya>yxaUFET,

[ATDE ~/linux-v4.14-at[version]]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabihf-
armadi Llo-640 defconfig

[ATDE ~/linux-v4.14-at[version]]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabihf-
menuconfig

4, A—XINAVT714FaL—YavDEE

A=AV T7sFa2L—yarvsEEEE, "Exit"%3EIR L T Do you wish to save your new
kernel configuration ? <ESC><ESC> to continue.; T"Yes"& U, A—XJ) AV T7sFal—
YaveEEELERT,.

.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 ---)>
[x] Networking support -—->

Device Drivers --——>

Firmware Drivers -—--)>

File systems --—->

Kernel hacking --—->

Security options -—->
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-x- Cryptographic API --->
Library routines --—->
[ ] Virtualization --—-

<{Select> < Exit > < Help > < Save > < Load >

Linux Kernel Configuration X Z 2 —TC"/"¥—%Z#T9 % &, H—%I/L
AV 74 Fa2L—Ya3VDBRRETSENTEEFS, A—FXILAV T+
Fal—2arvoIVRILAD—E)ZADLT"OK"ZHEIRT 5 &, D

= — BT BV VURINEAER ON—RINIV T 4Fa2L—YayDBEEN—8
SNEd,

1. EILR

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

2. AX=IT7AILDERMER

EILRHIHRT I B &, arch/arm/boot/T« Lo kU &, arch/arm/boot/dts/IATICA X —
774 )L(Linux 1—%JL& DTB)AMERR SN TWE T,

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

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

20.3. Device Tree Z h A9V A XI5

at-dtweb ZFJFB U T Device Tree £ H XY~ X9 5 hHE%HBLET, at-dtweb Tld. Web 7
O OV IORIBETCDTISHE LV DIBEERT DI ENTEXT, HRAIVA XD RIFILEA >~
7 —7 1 —A(CON8, CON9, CON14)& LCD #hisk1 > —7 = —A(CON11)TY,

at-dtweb ZFJFH U 7z Device Tree D H A7 <1 Xl linux-4.14-at11 H
SHIELTVET,

20.3.1. at-dtweb O Y A k—Jl
ATDES IZ at-dtweb /¢y 7 —Y% A Y A h—)LLET,
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[ATDE ~J$ sudo apt-get update
[ATDE ~]$ sudo apt-get install at-dtweb

AVARN—ILEHFDHEIF. UTOOAYY REETUBFIRNDEFZ=IT> TSI L,

[ATDE ~J$ sudo apt-get update
[ATDE ~]$ sudo apt-get upgrade

20.3.2. at-dtweb DI E}
1. at-dtweb OILEIFILA

at-dtweb DEEE =BT 2ICiE. TRIKNYTELEDT7 VT4 ET 4 DS Tat-dtweby EASD
L. at-dtweb 71 a>% 7 U v LTLIEEL,

FoOF<ETr AREH 10:54 ¢

o

X 20.1 at-dtweb DEZEIFIEA
2. R—RDREIR
R—RZZEIRLUZX I, Armadillo-640 #&IRL T, TOKy #2Uvw o L%,

Board selection X

Select a board

* Armadillo-640

Cancel OK

20.2 R— REREH
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3. Linux Hi—xXILTF«o L7 KU DER

Linux 1 —XILTF«4 LI MU ERBRUET, IV 714 Fa2L—Y 3 VEHFD Linux H—XRILT«
LYKNUEZRIRLT, TOKy 22Uy o ULET,

Cancel Root directory of kernel source Q OK

O BAEBAVEI P |« @amark  lnux-vAld-atl2 | )

@ F—h &Hl - Y1z
COPYING 18.7kB
¢ FovO-k - -
B¢ 8
D KFaxvk =] 26 129 2018
Ki kB 26 128 2018
- eFs SN 3K 128 2018
B Ke
4 'R B M
o E o
B RE 8
[ tmp B3 ar 26 128 2018
£ block 26 128 2018
PRl B3 ce 26 128 2018
[ crypt 26 128 2018
£ drivers 26 128 2018
[ firmware 26 128 2018
B fs 26 128 2018

X 20.3 Linux i—X/L7« L 7 b U ZEIREE

4. at-dtweb OEEITT
at-dtweb HEEEI L. RO LS ICEENEKRRINE T,

20.4 at-dtweb FCEIEHE

=

Linux A—xJ)LIE. BEICOAY 74 Fa2L—23VINTVWBIRENHD
Fd, AV 74Fxa2aL—yYavoFEICDOWTIE 10.2.1. FIE : Linux
A—xILEEILR) Z2SRBLTLLEZ L,

20.3.3. Device Tree #h X914 X

20.3.3.1. BBEDZRIR

KEEEDZERIEZ, RZTyI7&RNAY 7 TITWE T, BEA LD TAvailable features; DSERIC L 2L
eEx Ko v L. BEAGEID TArmadillo-640; OBREICE{LIEEVICRkOY Z7ULXET, AlELT
CON9 3/5 > % UART1(RXD/TXD)ICEREULE 9,
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A HERENBIRES N TWLWERWE VICIE GPIO OEENEID ¥TE5NET,
GPIO Dt gENBEINICEID B TE5 N2 D%EH<ICIE. "TUnset GPIO) %
WROEVICENIDHTTLEE W,

Available features Armadillo-648

CAN
ECSPL
I2C
LCDIF
MOS
PUM

UART
I UART1(RXD/TXD) [ ] I

UARTZ(RXD/TXD)

UARTZ(RTS/CTS)

UARTA(RXD/TXD)

UART4(RTS/CTS)

UARTS(RXD/TXD)

UARTS(RTS/CTS)

UARTT(RXD/TXD)

UARTT(RTS/CTS)

UARTB(RXD/TXD)

UARTE(RTS/CTS)

OPTION BOARD

20.5 UARTT(RXD/TXD)D RS v &
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Available features Armadillo-648

CAN

ECSPT

12

LCDIF

MQS

PHM

UART

OPTION BOARD

Properties

20.6 CON9 3/5 Evy~AkOv 7
20.3.3.2. E5RDHER

BEEARID TArmadillo-640; ICFAY Z7UTRELIEYZEI VY 7T 2 EETENRRSNK
o EOEYNEDEFICRIGL TWEDNEHERIT DI ENTEXT,

& LT UARTT(RXD/TXD) DIES & ZHEZLXT,
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Avallable features

Armadillo-640

ADC
CAN
ECSPI
12C
LCDIF
MQs
PVWM
UART

OPTION BOARD

Properties

] 20.7 E5& DR

BEEYZEVV VI3 EBEADRRICEDET,

=

20.3.3.3. 70/\T 1 DFKE

W DD DIEBEIC 7 ONRT 4 HRET B ENTEET, BEARO TArmadillo-640, IREIRL 2
BEEEE VYU T D&, BEETD "Properties;y "5 7ONT 1« ZRIRT 2 ENTEET,

70T« DBREEITOICIE. at-dtweb D/IN—I 3 Hv2.1.0 LUETH
A LZRENHDET,

ffl& LT CON9 4/6 E> D 12C2(SCL/SDA)D clock_frequency 7O/X7 1« R EL X T,
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Available features

CAN

ECSPI

I2C

I202(SCL/SDA)
I2C3(SCL/SDA)

T2C4(5CL/SDA)

LCDIF

MQS

PHM

UART

OPTION BOARD

clock_frequency =
1e0000

Apply

X 20.8 7O/XF 1 DFRE
RELTONTERESEBICIE TApplys 22U v o LET,

Available features

CAN
ECSPI

I2¢

I203(SCL/SDA)
I2C3(SCL/SDA)

T204(SCL/SDA)

LCDIF
Mas
Pl
UART

OPTION BOARD

Properties

clock_frequency =
108000

20.9 70/ 7 1« DIREE
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20.3.3.4. BBEDHIER

2T OHEEEEHIBRYT 21551, BIEmAL®D "Reset configurationy #27Y v 7 ULET, HEES & ICHI
B9 35 BEARIO TArmadillo-640; oEY%#H2 w2 LT "Remove; #7U v ULET,

Device Tree Editor P Save - Reset configuration
+ =4

By default, most of the external pins on your Armadille-64@ board are configured to be used as GPIOs.
This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, I2C buses and more.

Drag a feature you would like to export on the pinout and drop in on an available pin. You can't drop the desired feature on
any pin but only in the white-highlighted ones. Repeat for all the desired features and click "Apply configuration" when
done. To remove a feature, right-click its pin.

Available features Armadillo-640

MOS
PUM
UART

OPTION BOARD

X 20.10 £ T O#EEDHIER
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Device Tree Editor H Save c Reset configuration

By default, most of the external pins on your Armadillo-64@ board are configured to be used as GPIDs.
This tool allows you to edit this configuration, emabling additional peripherals, like serial ports, I2C buses and more.

Drag a feature you would like to export on the pinout and drop in on an available pin. You can't drop the desired feature on
any pin but only in the white-highlighted ones. Repeat for all the desired features and click "Apply configuration" when
done. To remove a feature, right-click its pin.

Available fea

MOS

PN

UART

OPTION BOARD

.
9
o

[ 20.11 UART1(RXD/TXD)DHlEx
20.3.3.5. DTS/DTB D &R
DTS 8LV DTB ZERT 3IclE. BEELED Save; 27 v I ULET,
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Device Tree Editor configuration

By default, most of the external pins on your Armadillo-64@ board are configured to be used as GPIDs

This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, I2C buses and more.

Drag a feature you would like to export on the pinout and drop in on an available pin. You can't drop the desired feature on
any pin but only in the white-highlighted ones. Repeat for all the desired features and click "Apply configuration” when
done. To remove a feature, right-click its pin.

MQs
PH
UART

OPTION BOARD

20.12 DTS/DTB D4R
Device tree builtly EFXREN3dE, DTSHE KLV DTB DAERIETET T,
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Device Tree Edit

Device T dit
By default, most of the evice Iree editor

2C buses and more.

This tool allows you to Device tree built

the desired feature on
onfiguration” when

Drag a feature you woull
any pin but only in the
done. To remove a featu

ADC

CAN

ECSPI

120

LCDIF

MQS

PUM

UART

OPTION BOARD

] 20.13 DTS/DTB O4&RiSE T
EILRDET 9% &, arch/arm/boot/dts/IA T DTS/DTB AMEE S TWE T,

[ATDE ~/linux-v4. 14-at[version]]$ ls arch/arm/boot/dts/armadillo-640-expansion-interface.dtsi
armadi L lLo-640-expansion-interface. dtsi

[ATDE ~/linux-v4. 14-at[version]]$ Lls arch/arm/boot/dts/armadillo-640-at-dtweb. dtb

armadi l lo-640-at-dtweb. dtb

204. =7 7AW AT LNDEEAH EEREIH S DIRE
1EHE

Armadillo-640 DIL—K 7 71 IL AT ALlE, ZETeMMC ICEEBESNE T, Linux B E&EEIL TW3S
Bk, OVY BET7 7M. BT 7V —2avIcLDT77AINANDEZTAHIDNEELVLET, L.
EEETRTNEZETTETICERZENUCEEE. RAM EIZEsfcF vy anheMMC ICEE
AENT IS, Z77AMINV AT LAOBIEN 7 71 ILORBHIEWE FICKRIIRANRELEX T,

Frz. eMMC REED NAND Flash Memory ICIEBERIIC ERNHB 272, EZAHERZHIRT
32 EERTTIRENHZHBEEHDET,

% Z . Armadillo-640 Ti&. overlayfs ZF]HL T. eMMC NDOEZIAMMREZITOHEEZIRHEL
TWET,
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204.1. REEBEDERTE

eMMC NDEZIAHREZITOICIE. kernel DEEA 7 3 I "overlay=50%"("=50%" 3 Z /& AT,
"overlay"®H#E<K & RAM Z 256MByte ) E WS /IRNTA—F ZEMT 22T TY,

IS A—=HF%EINT % &, Debian OFEHIIC initramfs K> TIL— Kk 7 71 ILY X7 b upper=RAM
T« A7 (tmpfs). lower=eMMC (ext4) & U7z overlayfs (cHID & X 5T, Debian &L 9,

overlayfs DHEEIC K > T, EBIABDIL—K T 7AMILIRATAIRKT ZEDIF. ETRAM T X7 (/
overlay/ramdisk IC¥ 7Y N)ICERIEINZ LDICERDEFT, 2D, EEROBERIFERFINELA
N BRZEMUCEETH, eMMC FEEIRIEZEDSBRWREBDXFHRINTVWET,

kernel DEEIA 7Y 3 Y DIEEZE{TSICIE Armadillo-640 #RFE— R TEE L., XOLSICAVTY
REEFTLTLEZ L,

=> setenv optargs overlay
=> saveenv

Fle. A7V aVOEEERRIT BICIERDELSICAVY RERTLTLIEE WL,

=> setenv optargs
=> saveenv

overlayfs Ic & 5. eMMC NDE ZAHFRE(IF linux-4.14-ath, u-boot-
a600-v2018.03-at3 oML TWET,
204.2. REMEEZFERAIZ LTOIEREE

overlayfs [FZEn%& 7 71 VB TEET /6. FELULICRAM 7+«

AV ZBEITZHENHDET, BEIC. FILLWIZ7AMILPTALI N %
EniE. 209 RAM T« RV WBESINZDIRIBRICHBVWERWE
ED

UL U, Tower=eMMC ICEEICEELTWe 7 7MIILDEZHZ, #93
ZAE. upper=RAM 7«4 X7 IERRDT7 7 I)Le&EkzIE—-ULTES
}ﬁz‘_J i_g_o

BHMIC, BMBICEDZS5HIZBNUET, BIZIE. sqlite & DB &EIC
1207 714ILTTF— GHMbiioz:z'1GB®DB%¢aTeMMC
ICRIF L. overlayfs ICK 2REZEMICL TRELIZRIC, o
10X/ bDLO—R%Z BMULEEIFTTRAM 4 X271E 1GB + 10 /81
HEBINXT, EEICE. Armadillo I 1GB & RAM ZEWVWD T, B
THRBULIEEBEESTCRAM T4 X IDBEREULET,
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overlayfs IC& D, eMMC NDEZAAREZITOHE. DT EEDE
BRETOT AN ZTW, RAM 74 AN REBUBRVWHAEERL T £

Wo BEMEFRICEZIATT7 7ML ZRER/INRICED D EHIC, BEZITD

KEBT77AINZESRBRVWREDORFZIT> T EE W,

Armadillo-640 ® eMMC DEE#k A IEEHFETRFIC SLC ICERELTE D,

MLC ARX®D eMMC & D HEEREHD ERNMELLB>TWET, ZDf:
». FARIT DI AT LDEBRICK > Tl eMMC NDE Z A A {RERE
MEE LRBRWATEEMENH D £,

B5EVNWSIAV Y MDHBDFRIH, 2050, EATES RAM B XHE
5. VATLEBRIEHICED. TAUYREHDFET, AR - ERALLEL
WY T LDHER. eMMC NDEZAHRERKREDA Y Y k- TA Uy
hetaIicER - FHMELCS AT REEEZEAI S, LELDHIKTZ
?i-j_(< Tiéb\o

If eMMC NDE S IAHREREZENICT DL, eMMC ZLEICERTE

20.5. eMMC @ GPP(General Purpose Partition) %9 %

GPP [T squashfs ¥ X—Y%#ZZAH. Armadillo DREEFICEHNICY T Y NTDIHEERBNULE
EF

20.5.1. squashfs 1 X—3I%ERKT 3
Z DYE¥IE ATDES ETTWE T,

squashfs-tools /{4 —IJCEFENTWS mksquashfs V¥ RZFEHAL T squashfs 1 X—I%
ERLET,

[ATDE]$ mkdir sample
[ATDE]$ echo "complete mounting squashfs on eMMC(GPP)” > sample/README
[ATDE]$ mksquashfs sample squashfs. img

20.14 squashfs 1 X—3 DER
20.5.2. squashfs 1 X—IZEZIAEH
LD EZE(E Armadillo ETITWE T,

r20.5.1. squashfs 1 X—3Y%#/ERR T %1 TIERL U 7 squashfs 41 X—I%, USB XEUFAT 31
E LT Armadillo-640 [CaAE—U. GPP ICEZAH XY,
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J1—H—@Eg e U TERTBER GPP & /dev/mmcblkOgp2 & &K T /dev/

mmcblkOgp3 T9,
T5BIE. B> T /dev/mmcblkOgpO + /dev/

GPPANDEZAHZITD
mmcblkOgp1 ICEZERAHFZThBVE S, +TEFREL TSI L,

[armadillol# mount /dev/sdal /mnt
[armadillo]#f dd if=/mnt/squashfs. img of=/dev/mmcblk@gp2 conv=fsync

[armadillo]# umount /mnt

205.3. GPP NDEZAHZHIRT S

GPP 0270w 7 Icxt LT Temporary Write Protection ZM\1 3 2 &lck D, GPP ADEZAH
HHIRT B EMNTEET, Temporary Write Protection (FERZTIMTL THBEBRI N E A,

Temporary Write Protection Z M\ % (Ci&. mmc-utils /Xy T —YIcEENTWVWS mmec AXY VR
ZEALET,

[armadillol#f apt-get install mmc-utils

20.15 mmc-utils D1 >V A M—IL

GPP £ 70Oy 7ICx LT Temporary Write Protection ZMWNF 2 ICidE. ROKSICATYY RZE
TUET,

[armadillo]#f mmc writeprotect user get /dev/mmcblkOgp2 (1]

Write Protect Group size in blocks/bytes: 16384/8388608

Write Protect Groups 0-0 (Blocks 0-16383), No Write Protection
[armadillol#f mmc writeprotect user set temp 0 16384 /dev/mmcblk@gp2 (3

20.16 eMMC @ GPP (c Temporary Write Protection Zh\7 %

(1) /dev/mmcblkOgp2 @7 0Oy 7 # =R LET, AV ROHEANZR S E /dev/mmcblkOgp2
M 16384 7OV HBZENDMDFT,
@ /dev/mmcblkOgp2 @27 0w 7 I Temporary Write Protection ZM\F %9,

Temporary Write Protection Z#x9 2ICid. ROIANYY RETLERT,

Larmadillo]#f mmc writeprotect user set none 0 16384 /dev/mmcblk@gp2

=

20.5.4. f&LBIRFIC squashfs 1 X—I %Y UV I3 EL5ICT D
/etc/fstab ZZFE L. EEIFFIC squashfs 1 X—IMNY TV REINBDLSICLET,
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[armadillol# mkdir -p /opt/sample (1)
[armadillo]lf vi /etc/fstab

 (&B8)

/dev/mmcb Lk@gp2 /opt/sample squashfs defaults,nofail @ 0 (2

@ squashfs I X—Y%EVYIVRNTBTFTALIZMNIEERULET

(2) BT DITEEMULET, T, /dev/mmcblkOgp2 A /opt/sample [C¥ oY hand LS
ICEDET,

Armadillo DB#REE%. /opt/sample/README ORBNIE U ITHIXZET T,

[armadillo]# reboot

: (HB8)

Debian GNU/Linux 10 armadillo ttymxcO
armadillo login:

[armadillol#f ls /opt/sample

README

[armadillolif cat /opt/sample/README
complete mounting squashfs on eMMC(GPP)

20.6. wxWidgets ZfIBLT GUI 77U T—Y a v EBERT 3

wxWidgets [& C++ THESINTWS7OX7ZYy c7A4—L0D GUI Y —I)LF v ~kTY, Python.
Perl. Ruby BMEDX V) ZRERBOZVv/IN—bHARINTEND., INSZFE>THHKIDZIEHARET
ER

Z ZTlE wxWidgets TREULY Y IV 7V T7—> 3> &0 Python v /\—7Td% % wxPython
THREULCY YTV TVT—2a v BN ULET,

GUI 77V T —2ayDeffetERd 5icdicid. LCD ATV arvey
N7 A>FTyFINKRIL WVGA REB)DIHETT,

20.6.1. wxWidgets ZEEF AL T GUI 77U Tr—ra v zRHE TS
ZwX\—%=FfAEI. wxWidgets ZEEFAUTHELI Y Y IV 7V =23 v EBNALET,
20.6.1.1. wxWidgets D1~ X ~—JU
RARICHERNNY T —I%A VA M=)LLET,

[armadillo ~]# apt-get update
[armadillo “1#f apt-get install build-essential xorg Llibwxgtk3.0-dev
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206.1.2. Y27V F7Vo—y3>0Fdo>yaO—R
RICRIT ANV RTH YN T IV r—yayuw=ydoyO0—RKRUEY,

[armadillo “J#f wget https://download. atmark-techno. com/sample/a640-wxwidgets—howto/
wxwidgets led. tar.gz

[armadillo ~1# tar zxf wxwidgets led. tar.gz

206.13. Y777V 5—y3>vDEILR EFLE
FoOVvO—RUYY I IUT—3a3vDF« LI NUABEBULEILREETLUED,

[armadillo ~J# cd wxwidgets led

[armadillo ~/wxwidgets led]# make

[armadillo ~/wxwidgets led]#f Ls

Makefile led.h led controller.h main_frame.h
led led. o led controller.o main frame.o
led.cpp led controller.cpp main frame.cpp resources

RICRIANY R TY VTN TV T—2avzi&&egLERd, LCDA T3>y NTAVYFIYF
INRIL WVGA RE) DMERBH THDE LT,

[armadillo ~/wxwidgets led]# export DISPLAY=:0
[armadillo “/wxwidgets led]# X -retro -r &
[armadillo ~/wxwidgets led]# ./led

YO TIWTF TV -3 D RED. YELLOW /R > Z#H9 & Armadillo-640 £@ LED3, LED5

DEAT - EATUE T, Armadillo-640 LD SW1 ##Ed &, YV 7L 77U T—2 3y FORTIHZEAL
LET,
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Eile

RED | YELLOW |

X 20.17 wxWidgets B> )L 7 7V or—> 3>
20.6.1.4. V—X7 71 LB

[armadillo ~/wxwidgets led]ff ls
Makefile led.h led controller.h main frame.h

led. cpp ‘) led controller.cpp (9 main_frame. cpp GD resources

77') 7—:/ 3 \/ZK{Z'ST“'Q_O
Armadillo-640 £® LED Z#&1ET 2HDUBZERL TWEY —RX T,
UlICBIT 2IBZREZELTWSEY —X T,

00

wxWidgets ICIEFARICEZL DU TIVTF TV o= B0, #ns
HSZEICURBRDNSHEIT S IEDHTEXT, YW TVr— 3 0%
ST 3ICiE. ROOAYY REETUET,

[armadillo “]# apt-get install wx3.0-examples

[armadillo ~J# cd /usr/share/doc/wx3.0-examples/examples

[armadillo /usr/share/doc/wx3.0-examples/examples]ff ./

unpack examples. sh samples/ ~/wx3.0-examples

[armadillo /usr/share/doc/wx3. 0-examples/examples]ff cd ~/wx3.0-examples/
samples

[armadillo ~/wx3.0-examples/samples]#
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FROTFTA LI NIICEBEKRBY Y TIVLT TV T—2a P A-THE
D, EILRRICEE U TEMFZHERI 5 ENTEXT,

20.6.2. wxPython ZFIBU T GUI 7 7V —>a v z@ART S

FITERBAL fc & B D wxWidgets (Zl& Python |l S v /=& D, Fhh wxPython T3, X7V
TREBEWSHEMEZENL T, wxWidgets ZEEFIAT LD HRES GUIZ T UTr—2 3> DR
ENTEZXT, &5, CEREMHEAEDLESZEICED, N=RTVz7OHEEHAEEERD XTI,

Z ZTld wxPython TER LYY TN F FUr—va v EBNLET, (F7UT—Ya v OREE
206.1.3. Y TNFTUr—2avDEILREESR, THELLEOLRAULTT. )

20.6.2.1. Python & wxPython @ >~ X b—JL
AHEICDERNNy T4 YA N=)]LUET,

[armadillo ~]# apt-get update
[armadillo “]#f apt-get install build-essential xorg python-dev python-wxgtk3.0-dev

206.22. b7 F IV 5—yavyoFdoryaA—R
RICRIT ANV RTHYINT IV r—yayu=ydoyO0—RKRUEY,

[armadillo “J#f wget https://download. atmark-techno. com/sample/a640-wxwidgets—howto/
wxpython led. tar. gz
[armadillo ~1# tar zxf wxpython_ led. tar.gz

20.623. Y7 F TV T—ravyDEILR EiEE

YOYvA—RULEYYTIVTZTIVT—2a3>yDT« LI NUANBEL, REREY2—)ILZ2EILRL
FYo JITEILRTBEY2—/LERF CERTRABS NI Python h5/\—RU = 7 ZHIHET 57
D707 7 LTI,

[armadillo ~1# cd wxpython led

[armadillo ~/wxpython led]#f make

[armadillo ~/wxpython led]# Ls

Makefile led.o led wrapper.c Lledmodule. so
led.c led.py led wrapper.o resources

RICRI ANV RTH Y IINT7 TV =3 0%z bUEd, LCDA TV a>ey NTAVYFIVF
INRIL WVGA BREBE) D EFREHTHDEULET,

[armadillo ~/wxpython led]# export DISPLAY=:0
[armadillo ~/wxpython led]#f X -retro -r &
[armadillo ~/wxpython Lled]#f python Lled.py

YTV TFTIVo— 3> E® RED. YELLOW /R4 > %#9 &, Armadillo-640 £@ LED3. LED5
DEKT - EITUE 9. Armadillo-640 £ SW1 I & BTN T7 V5 —2 3y FORTIHBZEL
LET,

220



Armadillo-640 #@®~¥ =27 )L Howto

Eile

RED | YELLOW |

K 20.18 wxPython Y > ZIL7 7o —> 3>
20.6.24. VYV —RX 7 71 JLIERK

N—RD 7 (LED3, LEDS)Z#I#g 5887% C EETEEL WS, CEFEDYV—RT7 7T
HEATVWET,

[armadillo ~/wxpython led]# Ls
Makefile led.c " Lled. py GD led wrapper.c G) resources

Armadillo-640 £® LED %###f9 B/ DUIBHEEE L TWB CEEZF OV TLTY
Python Tk ic 7 7V —2 3 Y ARIKTY

00

led.c TEELTWRAEZ Python AINSHUOHTHDTY Yy I EBZUBEERELTWD
CERB7/O0UZALTY

wxPython /Xy I —JICIZEZL DY Y I T 7V r—yaohEaEhth
D, ZNSE2SEICLBISHARITDEBTEXT, YV FILT7TY
T—a vzl dTaIiciE. ROOYY REETLED,

[armadillo “]#f apt-get source python-wxgtk3.0
[armadillo “]# cd wxpython3.0-3.0.2.0+dfsg/wxPython/
[armadillo ~/wxpython3. 0-3.0.2.0+dfsg/wxPython]#
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FEREOF4 L NYRNICH S demo . samples T« L7 N ICLIESER
BT IV =3 ryhphA->TED, BEUTCEERESR TS &N
TEFEY,

20.7. LCD 1 > ¥ —7 = — X DEIMEMER
LCD A ¥ a> &y M7 A Y F 5 v F/UR)L WVGA &I Linux
H—FIL va414-at6 BERIHELTNET,

CONTT icEREnc LCD AT ayvty M7 AV F 5 v F/INXRIL WVGA &) DEIHERERD 28,
Qs DYV TNTF TV =23 ZfBLET, RICRIIARY RTY Y TINT TV Tr—ravely
Ar—lLLEFBUL TS LS L,

[armadillo ~]# apt-get update

[armadillo “]#f apt-get install gtbaseb-examples qtb-default

[armadillo “J# export QT _QPA PLATFORM=linuxfb

[armadillo ~# export QT _QPA GENERIC PLUGINS=evdevtouch:/dev/input/event0

[armadillo ~1# cd /usr/lib/arm-linux-gnueabihf/qt5/examples/touch/fingerpaint
[armadillo /usr/lib/arm-Llinux-gnueabihf/qt5/examples/touch/fingerpaint]if . /fingerpaint

YN TV r— g roxEREIT5E,. LCD LiIciETleziiB 52 &N TExd, LCDA TSV g
vy MNTAYFIYyFINRILWVGA RE) DYy FINRIVIEEBRK 10 aDNXILFZ v FITHIHL TW
20T, 10 KD TCRIKICHB TES I EEERITZIENTEET,

WET, FIETIBRICRBRIZESAEBYRICH > TLIES W, Qt [CIEE
B4y XRbBEEINTVWEYT, 7t XIcBET2#MIE. Qt A
Y4~ EDIBIR (https://doc.gt.io/qt-5/licensing.html) 2B L T< 2
=LY,

/ A—=T2YV—=ZRD Qt 1& GPLV3/LGPLV3 S Y XD T TlRHmENT
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File Options Help

K20.19Qts Y>> FFVTr—> 3y
LCD @ LED Xy 7 54 hEEEIX. NV I SA KNI TRAEVLTERESNTWERT, LED Xy I 51k

DEEZEEICIE. /sys/class/backlight/backlight-display/ T« L2 N ULIT®D, RICKRT 771 IL%
FEARULET,

# 20.1 BEREIERIS 771

brightness O(H£T) h5 max_brightness(BBEE) F COREEEZZAD I ETREAZEELET,
max_brightness brightness ICEE ZOHBEORRNEESEBE)NGHHEET,

PleLT, LED Ry I 514 hDEBEEDRKREZHEZE L ET. RRKEICKRET 2FIBZRLET,

[armadillo ~J# cat /sys/class/backlight/backlight-display/max_brightness
128

[armadillo “J# echo 128 > /sys/class/backlight/backlight-display/brightness
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21. I —F—&§F

7YY= T77 /EHEREHAROI—Y—ICR LT, BAERITOREART—F DRMHPRYIG
BHASETZREITTEY—EARE, IV -—BRIDERABT—ERZRIFZIENTEXT,
Y—EXZRF2HiciF. "7y hN—070/ Armadillo U1 b I 2—F—FFZ T 2HENHD
ESERS

A—H-Z{FI2ERDESBY—EREZZIFEZENTEET,
- BEARPEHEAEOETEBRNOME - fBE
- BAZEBRITOREART—YDF o >vO0—R
CBRWBIEON—I 3 YTy SIS EBEREOSMSEERE
- BRUARICETAREEIF—PAIRY NEORAMNSEE(E

HULIE. TPy hY—2F72/ Armadillo 1 by 2ELIEE 0,

7y h~¥—9772 ./ Armadillo Y- ~

https://armadillo.atmark-techno.com/

21.1. BARmEIR

1I-Y-BRETHIC. BARRERTZIET. BAZATOREAMT—4, 259 YO0—RT
BTENTEDLSILRDET,

BARGDEHROFUWFIRIZUTO URL 2 SRS 0,

Armadillo-640 B AR mEix

https://armadillo.atmark-techno.com/armadillo-640/register
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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—kE— R%Z3R$H 2 BOOT MODEQ & BOOT MODE1 & WS E VA EH D £9, BOOT 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 (C4: 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—kFTNRA R & 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 a7 ILOHFTIE eFuse DF
RLATHRELINTWET, BOOT CFG1 (& eFuse D77 RLATES & 0x450 D T{iL 8 bit DX 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&%& 5-6. MMC/eMMC Boot Fusemap, %
HERITBHIETOMDET,

ISICPPZULWVWEIC, eFuse ZEZADIFRICITINS2TOENEZ T, On-Chip OTP Controller
® bank & word DENDEICHEDEFT, INS5DEIF V7 7L YANZ 27 )LD TOn-Chip OTP
Controllery Z#2RU T ZE W, B THTEEIH Boot From Fuses TEFRT % BT FUSE_SEL & L)
S eFuse DL SIC GPIO I &% override W TELWEDHHDET,

= A.1 GPIO override & eFuse

554 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 Tl& microSD 1— R &F/cld eMMC 5D T — K ICiRZ DT, 7—hT/\1A X %Z#E
IRF % eFuse BOOT CFG1[7:4] (&, 010x Xfcld 011x [C7&D X,

U7 7L>YANYZa7)l T85.3.1 Expansion device eFUSE configuration; (Cld. E5ICFEL <
SD/MMC N4 ADEREICDWTEHE N TWET, 7—7JL 8-15. USDHC boot eFUSE
descriptions) IC&tiE. eFuse @ 0x450[7:6] A% 01 DIFEIC SD/MMC FINA ANST—hFBH T &
HRODTWET, I 5(C 0x450[5] H¥ 0 725 SD A, 0x450[5] A¥ 1 725 MMC DNEIREN KT, DX
D, 4Hh5 7 bit £TORET 5 bit BEZIFH MMC h SD hhaEROTWEXT, BOOT CFGI[5] A 0 D5
BEIY bAO—F—IF SD 7/\41 AHEHL > TWBFEEE T, BO0T CFGI[5] A 1 DFEIF MMC F/\1
ADNE > TWSEIHRTEELE T,

iMX6ULL (Ci&. SD/MMC > bhO—5—7T3% % uSDHC A 2 DEHFhTWxd,
Armadillo-640 Tix. eMMC HYuSDHCT1 [Z. microSD #— RAYuSDHC?2 [ hTWEd, 7 —
NFlIcEESOOAY NO—F—M5T -T2 ZRHTWS eFuse A 0x450[12:11] T,
0x450[12:11]1 A% 00 THIL uSDHC1 DEDAVR—K eMMC Hh5. 01 THNlE uSDHC2 D% b
microSD i— K5 7—KULEJ, EWVWEZ S E Armadillo-640 TAHYR—K eMMC 57—k U
TeWEEIE. 0x450[5] Z 1 1C. 0x450[12:11] % 00 [CLUE T, T microSD h— RhSEELZWESIE
0x450[5] %= 0 (c. 0x450[12:11] = 01 [cUE T,
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R®A2 T—KF/IR1A 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

A.3.1. BT_FUSE_SEL

Boot From Fuses ZBMIC T BICIE. eFuse ICEZIAARENELWI &% i.MXBULL [CH X %40
ENHDODEI, FDI=6bD eFuse H* BT FUSE SEL (0x460[4]) T9, BOOT MODE A% 00 . DX D JP2 A
A—=T7>7T, Bo2DEy D1 THNIE Boot From Fuses E— RicibD £9, B0O0T MODE ' 00 TH
ZDOEY kDY 0 THNIE Boot From Fuses E—R(CiEm5d, SD/IMMC YXZa 777 FvUvy
E—RPIUZITOYO—RE—RICHE>TULEWVWEYT, SD/MMC~NYZa2777F v U VI E—RIC
2WTIE 8.12 SD/MMC manufacture mode; lc. YUY ZILF T YO—RE—-RICDWVWTIL 89
Serial Downloader; ([CEE& N TWET,

Armadillo-640 <& BOOT MODE A% 00 <. H> BT FUSE SEL »* 0 OHH
& SD/MMC YXZa2a 777 F v U>YJE—RTeMMC 5i2ghUxd,
Internal Boot E— R TEE T 25HEIE. JP2 £ a—hMLTLEE L,

A3.2.eMMC 507 — NCEE

AVR—K eMMC S RIFT—hEEBLEWGEEIF. 7—hTFNNA XOEETMMC &, I hO—
Z—T UuSDHC1 %8R9 5 & THHETY ., &N T IC BT FUSE SEL %= 1 [CLE T,

A YMR—K eMMC DRy 7id, LTO@EDTY, J77LYAY= 17l 85.3 Expansion device
XV E£ 5-6. MMC/eMMC Boot Fusemap; ZfEFRL T LI W, TAZE, FH TR &xoTW
DiEIF. EEULBWTLES W, AR, AYR—K eMMC & 1.8V ICHIGELTWEEA, bit9 @
SD Voltage Selection ©1 ® 1.8V TIEAELEEA,

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 N
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 ]
Acknowledge
Disable
[1] SD Power Disabled 0 ]
Cycle Enable
[e] SD Loopback SD Pad 0 N
Clock Source
Sel

BERESWESIc, BOOT CFG2 %= EicLTWEY, BOOT CFGT & BOOT CFG2 (&, OCOTP CFG4 ([c~ v
INTHED Bank O Word 5 T9, DD 010000000 01100000 D 16 bit (0x4060) % Bank O Word 5
[CEZASHIFEVN ENDDET, BOOT CFG3 & BOOT CFG4 (ZZ Z TIIEHRULET,

BT FUSE SEL (& Bank O Word 6 @ 4 bit BIC725 DT 0x10 28 E1AHFT T,

228



Armadillo-640 #@~ =27l eFuse

=> 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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WNETEFE
N—I3Yv F£HH HETAR
2.0.0 2020/12/24 . 2.0.0 %17
2.1.0 2021/01/28 - 217, BABRGELR &8
. TR 18.5. Armadillo-600 ¥ —X A7y avor—X (HiER)D
T8k B
- T2 5F2%E, ROBKW EOFEEE ICHLEE BN
. T185.3.2. CON3(USBRA KA VH—T7 —XR)) ICFEELEEBN
- B85, RIEDENEEIE
220 2021/06/15 - 76.6. RTC, lc. systemd-timesyncd.service |cBEd 2 1EH %8
in
- R 34.eMMC XEYNYY ) T, NN—FTa0 3 BESDOHDHDD
T RITINARERLET2LOEE
2.3.0 2021/09/28 L 182 Ky —IUEME, |c. FELEEM
24.0 2022/01/27 - T16.1.CON1(SD 1% —7 x—X)1lc. T16.1.1. microSD H1—
RoiEikAEl %EBh
. 120.3. Device Tree #HAY YA X9F 3%, lc. 120.3.3.2. E5%
DHEFR1 =3B
2.4.1 2022/02/24 - HTML KR DIRFRIERE %= (& 1E
2.4.2 2022/04/27 . BREEICDODWTONEAREIE
. AC TETIDBENT—U EEE
243 2022/08/23 T2 FEEE) . EROREBICOVWTOARBEEN
. “hnE RicHNIELE
244 2022/09/28 - T2 0FE=EE) I, EBOBRDIKZWCET 2FEE%EMN
245 2022/10/26 . PRECBIE
2.4.6 2023/02/27 - 19,4, U-Boot »' Linux Z#&1d 21#HH1 RNDOEERBICH S
DRAM »’'Yy 7Ean 37 R L AEEZEE
- TR 151 AR KRER, OBRBLED Max. % 6.0 ICIEIE
247 2023/03/28 . 17.3.12.12C;y @ 12C5 &> TWeEFIZ 12C1 ITBIEL. R
B 2CT D7 KL RXH 0x08 [CfE1E
248 2023/06/29 - RIEOMISEIEIC NOOZ =B
249 2023/08/29 - 17.3.12.12C; DE&KEREL — k% 384kbps ICE1E
2.4.10 2023/10/30 CAKXHICHBTILFILIRARODYDVO—RR=IDY YUk
Z{EIE
2411 2023/12/26 TR 3248 lcEFxa2 7L XY F@IEE;\EMI

- ' 3.2. Armadillo-640 7Owv o X, |
TR 4N AT —T 2 —ALAT b ODC Iy v IENEE
- "X 4.12. Armadillo-640 D#E#FEFl; D DC v v JEREE

. TR 4.13. CON9-USB >~ U 7

- TR 7.2. poweroff AV Y R TEBREZTIM L.

Z Secure Element &0

WEBMTY TIERX, © DC
vy IENEE

- T®4.14.JP1, JP2 D&l O DC I v v IHAEE
- T® 7.1. poweroff ¥ > R TERZ UK L. 180 BRI i.mx6ull

?D RTC Ti#EKRY %1 ZiEM
180 M Ic
RTC(NR3225SA) THEFR T %1 %BMN

- "™ 16.1. Armadillo-640 DA > % —T7x—R; D DC I+ v I

PDEE
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- TR 16.1. Armadillo-640 1 > 57 —7x—X—& ; ® CON12 D

BE%Z HEC3600-016110 IcZHE

CTR17.1. BARR S £ CBEARTE O DC Vv y SMALE
CTR17.2. A% FRDTE(A El) ORAZERV. DC Vv v

JENEE

- TR 17.3. AR 7 FHROTAB Efl)) ZEN
- TR17.4. ARTIRTE ODDC Vv VHREE
- " 18.2. Armadillo-640 @) 7 JLIES#R1 @ DC Vv v 7 &5

xE

- "8573.RTC D7 5 —LEINAHZFERT 2,1 ICEIRGIEHDOT

BB

- "X 18.8. LCD #fit /751 D DC Vv v VHREE

2412 2024/03/26 - T10. EILRFEL 202 A1 A—=I%HHAINAXT D) TTF7 4
ILhaAYy 74 Fa2L—YaveaEERAITIIEHEAETD
CROSS_COMPILE Z# %= HRET 2 L S ICIELE
2413 2024/06/26 - T7.Linux 1—xJLERR, @ UART OFRKR—L — K% 4Mbps
ICEILE
2.4.14 2024/07/24 - FRECIELE
2.4.15 2024/08/28 . EREN(EIE
24.16 2024/09/25 - TR A3 AYR—K eMMC @ Z~XRvw 7 @ SD Power Cycle
Enable DfE%=EIE
- FRECEIE
2417 2024/10/30 . ERECBIE
250 2024/12/19 - I 1837.BT/THA 7Y 3 >vEY2—I)LO BT #EZ=EMLT
%1 DAYAN=ILTB/\y I —IIC bluez =B
- ERECEIE
2.5.1 2025/01/29 L EEREAA -V DOEBICHESXEDELE
2.6.0 2025/02/26 . M84. LCD Ay ayvEey N7 A VF5 v FIXxIL WVGA &
&)1 ATENALTWS LCD 0RIE%#ZLE
2.6.1 2025/04/23 . VirtualBox Q&MY o1 Y AIEREEEZFH
chtml BRONYZ 27 )ichpd0T%2 7 Vv o352 7ILD
Ny ZICRBKDICEE
- html lRD Y = 2 7 )L DR TR AL % HI bR
2.6.2 2025/06/25 . 120.3. Device Tree # h R I~ X9 %, DHEIIC GPIO O#EEEN
BENICE DU ToNZDZH S HEZLE
- FOMBRBREILE
2.6.3 2025/07/30 - 120.3. Device Tree Z H A9 N1 X9 %, NOAREBERIZEHZHIER

- T OMBEHURMELE
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