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Armadillo DRFERE S U T, TAtmark Techno Development Environment ATDE); Z#{ET
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i ®—— USB 2.0(Host) X2
- (High Speed)

SRAT—2

HCIETINDHEEATHE

madillo-loT E3—
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BRI ARG ELE T 5 & VW EEIREBEERNARERD T, Ny T —TEHEHIEDILSK
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NTEFT, R—REFINICEREI/F ZILERETES ARV IEZBHLTVWDDT,. BHEDOEW
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Armadillo-loT =k x4 A6 &, ZBE)L— k7 71 )LY X F Al Debian GNU/Linux % #%F8
L. PC S VRAENAIBEETT, H—RILPTNAARSANGEDERF7 FUT— 3 7d Web
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Armadillo-loT 7=k 7z A6 C1 EF/L EHty M(&Eh LD F v R—2 2#EH) AG6110-CO1D2
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4 LAN LED2 LAN OBEERAZRIHEE LED T9,
5 nanoSIM 20w k nanoSIM A—RZ#&EHKELE T,

27



Armadillo-loT =~V x4 A6 BB/Y =27l

HPBE

&S Afn BiER

6 microSD ZAw k microSD H—RZ#EHELET,

7 a1—4— LED4 11— —THHICEEEZRETE 5FE LED TY,

8 a1—H%— LED3 I—HY—TERICHEEZRE TE2KE LED T7,

9 A—H—AvF I1—H—CHRICHEREZRETE DY I NV FTT,
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Y780 T
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RA2 7T FIART IR

Armadillo D7 > FF XV 45 NMIFFYFFARTS
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AR 7

4.5. RFE/EEEFREDERE

PYNY=UTO/E®EBDY T YUz 7R CEMEESRZHEICIT S cHIc. VMware REY > > D
T—HAA=IZRHELTVWET, 2D VMware RENYI > DTF—45 414 X—I% ATDE(Atmark Techno
Development Environment) & FFO'E 9, ATDE D#2ENICIERELY 7 D = 7 TH 2 VMware % {E
BUZX9, ATDE DF—%7 &, tarxz EfEESNTWE T, RIRICEDLELY—ILTREREAL T LIV,

kE{Y 7k x7&LT. VMware OfiC Oracle VM VirtualBox H%
B4 TYI, Oracle VM VirtualBox ICIZLL T DN H D £,

= . GPL v2(General Public License version 2) Cigfita Tt (1
- VMware FERDIRET « X7 (vmdKk) 7 7 1 JLICKIG L TWS

Oracle VM VirtualBox 5 ATDE =& L. V7 Tz 7REERES L
TERTZENTEEXT,

ATDE (&, N=Y3avICEODRHTE 7Y NY—0FT 7 /BENELRDEFT, ABERICTHHELTWS
ATDE (&. ATDE8 @ v20201224 LIfET9Y,

ATDES8 & Debian GNU/Linux 10 (21— R &—L buster) #~X—2XIc, Armadillo-loT #'—k™ x
14 A6 DY T NI TT7REETSLOICHLERY OXFREY—ILP. Armadillo-loT ¥—hko x4 A6
DEEHEREITS LD ICRHERY —ILIBERIICA Y A R—LENhTWET,

45.1. ATDEDEY N7V
45.1.1. VMware O1 >V A k=)L

ATDE #{ERI B icid. FEEZRAPCic VMware "1 VY AN —=ILENTWBRENHD £,
VMware tt Web X—3 (http://www.vmware.com/)ZZR U, FIBEMICES VMware &% 1V X

R—=ILLTLEEW, £few ATDE D7 —AA 7 tarxz EBESNTVWE T DT, RBICER-LY—IL
TERRALTEE W,

0)’—3¥'3 > 3.x Tl PUEL(VirtualBox Personal Use and Evaluation License) N EBAES N TWBIHEENRH D X,
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=
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x2EfE 7 7M1 IVZEBRLULT, tarFEX0O7 71 ILE2HBAUVLET, tarxzFERDO 7 7 1)L ERIRL

<. "EBFf, 2O UvY

LET.

x2 EWE7 71 IILOREREDIEE

'BR%) ZEELT. TOK 27Uy I L&Y,

xz EHE7 71 IV D ER
EBRMNBEDES,

[ - 0 X
JrAIMF) BEE FRV) BREAYA) Y-IKD ALTH)
w1
2 BE 7Rk JE- #F Ak R
¥ [mcs v
£4 X EmER HRER Tk TalF-8 IrhE

Perflogs 2020-06-12 18:30  2015-03-19 13:52

Program Files 2020-11-12 16:47  2015-03-19 1352

Program Files (x86) 2020-06-03 15:27  2018-03-19 13:52

ProgramData 2020-06-28 10:29 201-03-19 13:52

Recovery 2020-02-20 18:37  2019-03-29 0947

SamacSys_PCB_Library 2019-06-19 13:43  2019-06-19 13:43

share 2019-09-04 11:12  2019-08-27 0958

System Volume Informat. 2020-11-12 17:04  2019-03-28 14:31

Users 2020-02-20 18:36  2019-03-19 13:37

wmshare 2019-11-08 16:22  2019-06-07 1645

Windows 20201211 17:54 20190319 13:37

2272130622 2020-12-1013:34 2020-12-11 1828

[ hiberfil.sys 6719365120 2020-12-11 17:54 2020-08-28 10:58
[ Miglogxmi 48165914 2019-03-2909:50 2019-03-29 0248
4] pagefilesys 2550136832 2020-11-13 1429 2019-03-28 14:31
[ swapfilesys 16777216 2020-11-13 14:29 2019-03-28 1431 v
< >
1/ 20 B0ATI1Y MEER 2272139632 2272139632 2020-12-10 13:3457
EE : C¥atded-amded-20201224.tarxz x

ERFEO0

~]
Bao-k
BAEHAEE | |
52 =
¥ [/RD- FEETE)

[Jo=b Fank -nE =05

tEERE [Jarfuatzsur R EET

LT o e ~

svbn w7
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4% FE C¥atdes-amdB4-20201224.tarxz

paps Lol 00:00:03
HhEsR: 0001 :07
IriE ]
s 10K
EMH

atde8-amd64-20201 224 tar

T 852 FEY

- O X

HE L 2166 M

EEE 30 MB/s

MIEFEH M2 M

BT 724K
— Bk (R ezl

6. tar 7—HAT T 71 ILDER

X2 EET7 7AILORBRANMRTIZE, tarERD 7 71 ILDBBASNET, tar F—hA T 77
AIWEBALEOERKRDFIET, tar 7—HA T 7 74ILHh S ATDE DF—F A4 X—I %= H A
ULEd, tar B0 7 71 IL&ERLT "B, 22V v o L. TERL) ZBELT. TOK) &

79I ULET,

7. ERFEDTTHER

C¥atdes-amd6d-20201224.tar¥
TP EBEE BRV BREAYA) Y- ALFH)

T L

EM BE FAR JE- #3 Ak ER

5] ‘ C¥atdes-amde4-20201224 tar¥

£ X EHER

[Viatdes-amde4 20201224, 8517918720 2020-12-10 1334

FREE VI TS5

2020-12-11 18:31

TP

0/ 1 BOATSTIEER

tar P— WA 777 IVOBENMKT IS & ATDE 7 —HA4 7ORBMEIRTET TY. "BRAEL: I
BEULLTAILNTICATDE DT —F A XA—=IHBHAENTVET,

B C¥ats 210% - o X
PR REE ERV) HTEAYA) UMD ALTH)

hom s X i

&M BE 7Rk JE- #8 sk &8

2 [ ctara 4 210¢ v
£ A EmOE HmEE DAk JaNG-8 TP

&atdes-amd64-001.vmak |
& atdes-amd6a-s002.vmdk
& atdes-amds4-s003.vmdk
& atdes-amds4-s004.vmdk
& atdes-amds4-s005.vmdk
& atdes-amds4-s006.vmdk
& atdes-amds4-s007.vmdk

3829465088 2020-12-10 1140
1567490048 2020-12-10 11:40
33233305 20201210 1140
801505280 2020-12-1011:40
39059456 2020-12-10 1140
400752640 2020-12-10 11:40
1546649600 2020-12-10 1140

& atdes-amd64-s008vmdk 327680 2020-11-13 15:50
[ atdes-amdea.nuram B84 2020-11-13 1122
& atdes-amdedvmdk 820 2020-12-10 1134
[] atdes-amdsavmsd 0 2020-10-19 1848
[Flatdes-amded.vmx 3267 2020-12-10 1140

[ atdes-amdedvmst 73 2020-10-20 1418
[ vmware-0og 56959 2020-12-10 11:33
[ vmware.log 252379 2020-12-10 11:40

2020-12-11 1833
2020-12-11 1833
2020-12-11 1833
2020-12-11 1833
2020-12-11 1833
2020-12-11 18:33
2020-12-11 18:33
2020-12-11 18:33
2020-12-11 18:33
2020-12-11 18:33
2020-12-11 18:33
2020-12-11 18:33
2020-12-11 18:33
2020-12-11 18:33
2020-12-11 18:33

0/ 15 BQAT 1) MEER

45.1.5. Linux CtarxzFERXD7 71 IV ZRHET %
1. tarxz EME7 71 ILDER
tar O xf A7V g VEFERALUT tar.xz EE7 7ML EEBUES,
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[PC “1$ tar xf atde8-amd64-[version]. tar.xz

2. RFEDTTHER

tarxz BB 7 7 A ILOERMN R TI D&, ATDE 7P—HA 7OERIZZET TY, atde8-amd64-
[version] T« L2 RUIC ATDE DF—4 A X —INHAShhTWET,

[PC "1$ Lls atde8-amd64-[version]/
atde8-amd64-s001. vmdk atde8-amd64. nvram
atde8-amd64-s002. vmdk atde8-amd64. vmdk
atde8-amd64-s003. vmdk atde8-amd64. vmsd
atde8-amd64-s004. vmdk atde8-amd64. vmx
atde8-amd64-s005. vmdk atde8-amd64. vmxf
atde8-amd64-s006. vmdk
atde8-amd64-s007. vmdk
atde8-amd64-s008. vmdk

4.5.1.6. ATDE D&

ATDE D7 —HA 7%= BRALLT« LY NUICHEET 2REY Y VR (. vmx) 7 7 1 L% VMware t
TH< &, ATDE #iegid 22 &N TEET, ATDES IcOY'+( VagElkd1—t—%, X 4.3. 12—t —
ZEIXRT—R, ICRLET 2,

x43 11— —HE/IRT—R

a1—H—% JIRRAT—R MR
atmark atmark —fg 21—t —
root root HEL—HY—

ATDE [CEID Y THBAEVR IO 7Oy B EEYLI & T, ATDE %=
KDRBICHERTZIENTEET, REYYVD/IN—RI T 7REDE
B oFE I D W Tk, VMware # Web R — ¥ (http://

= www.vmware.com/)m 5. AL TWS VMware DRF 1 XV N E%
B ULTLIEE L,

452 MOANUFAET /N1 ADER

VMware (&, 7" X k OS (ATDE)IC & 2EXD AU AIRET/\A X (USB 7/\+ X DVD 2 &) DERZ
MR—=hLTWET, T/NARICEL>TIE MR~ OS (VMware Zi£g L TW3 OS) & X b OS TR
ICERTEIENTEEREA. ZDLSBT/NARX%ZT XA OS TEAT ZHICF. XK OS [TF/)N
1 R g 2REDVDREICIRD T,

EONURIEET/INA ZDERAEICDWVWTIE. VMware # Web R—3
(http://www.vmware.com/)h 5. EHL TWS VMware D RF 1 XV
% NarEESRULTLES W,

Cligtg1 ——TGUIOY A Y ETS LR TEZRA
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Armadillo-loT — k7 =1 A6 OEMEERZT S 'R 4.4, SHFRERRICEER I 2EXD A LA
BETINA R LRI TNARXZT XK OS| Tf‘bu?‘%%\%b‘&i NEI,

R 4.4 ENERESRICFERT 2BUD A LATRET /N1 R

FINA A FINA 2%
USB YU TZIWERT S TS Future Devices FT232R USB UART
1EXEHE PC OB YU 7 ILIR— b Y TFILR—k

45.3. OV Y RS54 >imAR(GNOME inmR) DFcE)

ATDE <. CUI (Character-based User Interface) BiE# M T2 IV VY RS VimkEREE L X
?o ATDE TETI2EEIVYRIFAVYY RSA ViERICAD L, RITLET, AVY RT1 Vimk

TIEWLS DO DIESEDH D FITH. I TIEGNOME TRI by TRIBICIEES VI M—=)LEhTW5
GNOME mAREERIHUET,

GNOME k=9 diciE. " 4.4. GNOME ik DS OLDICTAI NV TELEDT7 VT«
EF 4«5 Tterminaly EAAL Mk ZFBIRLTLLES W,

AR 10:49 @

Q terminall

® []

Emacs (Terminal) XTerm

UTI kYT [F] Terminator

@tﬁ?‘ATDE

{1 15 {4

Atmark Tech

E Sudoku
] Sakura

4.4 GNOME xR DEEE)
" 4.5. GNOMEWwRD T« >V RV DKIICTV4 Y RUDBEEXT,
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ABEH 10:50

atmark@atde8: ~

TEIUF) WEE) =R BES) WRT) ALTH)
]

X 4.5 GNOME i RKDV 1 >V RV
454. YU ZI)I&EEY 7 MUz 7 (minicom)DEF
JYUZIBEY 7 b7 7 (minicomD ) 7 ILBEREZ. &R 45 VU T7ILBERTE DXDICHK
EFEULXYT, £/, minicom ZEEF T DimRDEREZE 80 XFELU EICLTLEE W, HEiEh 80 XFLD
INEWIBE, ONVY RAARICEKRRIDEND ZENHD EFT,

#F 45 YUFIIBERE

HE BRE
kL — N 115,200bps
TR 8bit
Ahyv7EY ~ 1bit
AN RU
7 O—#l7H ®U

1. "X 4.6. minicom OFRTEDIE), ICRI AV REETL. minicom OB EBEHEZRZE L TL
£,

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

X 4.6 minicom DF&EDF2ED
2. " 4.7. minicom OFFE NERRINFI DT, Serial port setups ZEIRL T IZE LN,

== [configuration]-—-—-- +
| Filenames and paths |
| File transfer protocols |
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Serial port setup |
Modem and dialing |
Screen and keyboard |
Save setup as dfl |
Save setup as.. [
Exit |
Exit from Minicom |

X 4.7 minicom DE%E

3. " 4.8. minicom ¥ ZI)LIR— bk DEKE] NRRESNEFI 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 |
| |
| Change which setting? |

X 4.8 minicom DYV ZI)LiR— N DHRE
4. Serial Device I[CfERIT 2V U7 ILIR—hEAADULTEnter F—%#MU TLEE W,

USB to ¥ U ZILE — T IUERKDT/N\A AT 7
1 IVHERRTT A

=0 Linux T USB to & U PILEH S — T LA EG L iSa. dvY—
MU TOESBOTNERSNET, OFDBERSNAL T,
dmesg ANV RZERTITZET, OV ERRBIDZIENTEE
¥,

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
ushserial: USB Serial support registered for generic

usbcore: registered new interface driver ftdi_sio

ushserial: USB Serial support registered for FTDI USB Serial
Device

ftdi_sio 2-1.2:1.0: FTDI USB Serial Device converter detected
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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

49 #I. USB to ¥V P IVEBRT — T )L ERROOY

EE0OT NS USB to & U 7 IVEMT — T )LH ttyUSBO ICE D
LTENZEDPMDET,

5. F®%—%# U T Hardware Flow Control Z No ICERFE L TL2E L\,
6. GF—%L T Software Flow Control Z No ICEREL T EE W,

7. F—IR—ROEx*x—%=#HBLTLLEETW, "X 4.10. minicom DU ZILIR—KDINS A —H5 DEX
Tl DRRESNET,

tmmmm——e [Comm Parameters]-—-------- +

Current: 115200 8N1

| |
| |
| 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 |
| |
| Stopbits |
| W: 1 Q: 8-N-1 |
| X: 2 R: 7-E-1 |
| |
| |
| |

Choice, or <Enter> to exit?

B 4.10 minicom DY ZJLiR— kDI X —4 DERTE

8. "® 4.10. minicom @YU P JLIR— Kk DIXNTAXA—F D/KE) TE. TWEL—bF, T—F R X
hyZ7EY bl NKUT A DREZITVWET,

9. BEDEXRFE(EILX "Currenty IECRRESNTWET, ZNZNDEOARBIIE "X 4.11. minicom ¥
U7 ILIR— M DREME ZSBL TSI,

Current: 115200 8 N 1
Ez':iél/—Fj T—X}vy?“t‘“%
T—4R AUE 1
4.11 minicom ¥Y ZI)LiR— N DEREE
10. Ex—%##UL T, EXL—h%Z 115200 ICEREL TLEE L,
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1. QF—%|LT, T—FKR%E8. /XUFs%Z None. Ay 7EYRETICHRELTLIZE L,
12. Enter ¥—% 2@ L T, "X 4.7. minicom DF&Es ICE> TSI LY,
13. T 4.7. minicom DT, H5. TSave setup as dfl; ZEIRL. BREEREL T ZE L,
14. TExit from Minicom; Z:#RU. minicom OFREZHERTLTLIZE W,

minicom ZREII T2 ICiE. "X 4.12. minicom fZ&AE DLSCLTLLRE W,

[ATDE ~J$ sudo LANG=C minicom —--wrap —--device /dev/ttyUSBO

4.12 minicom {2EAE

FINA AT 7AIAIE BEICK > T /dev/ttyS0 > /dev/ttyUSB1 72 &,
REOERTHEZRRZBENHD ET,

minicom A —7>9 % /dev/ttyS0 ¥ /dev/ttyUSBO & W> 7T /N1 X
77L&, root £fzld dialout ZI)L—FICBL TWBA 11— —UHT
JERATEXHA,

1—H—% dialout Z)L—TICANS 2 &ET. M. sudo ZfFEDH T I
minicom T /dev/ttyUSB0 ZA—T> 935 &EMTEXY,

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

minicom Z T3 3ICiE. £ Ctrl-a ITHEVWT g F—Z2AHULET, ZDH. UTOLSICERR
INnfcs Wes) lch—VILEELETEnter ¥F—%Z2 AT % & minicom & T UET,

1
T

| Leave without reset? |
| Yes No |

4.13 minicom & TSR

Ctrl-a [CHEWT z F—Z AN T B E. minicom DAY Y RAJILTHRR
INEd,
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46. 19— x—ALAF7I b

Armadillo-loT ¥ — kDA AB DA VT —T 2 —ALA TP I KT, KA VT —T7 21— ADEREHMN
#%Eﬁﬂlb\b_(<7—(_é\l\

@ 0;‘!‘?5’}’,0©1 4©@

LED4| o o ©
LED3— Q. ) oo 88(]
00000600 3 P 0 d00%c00e
3G oo ©O @e 5000001
@ @@ 18 e o
I o o . 20000070 —CON4
| | CON12 u] |
CON3
[A Side] [B Side]

M414 X421y hY5—Tz—ALAF77 U1 EFI)

CON5 CON2
=
p © @Qtz@pp,o@ ©
0000 @®" 1 4 oo
B—4d 100000 02 @000 oo
con7? ©¢2°°20s0
LED2 LED1 @ gg
oo
XJ
oo
XJ
oo
XJ
oo
-XJ
oo
[ XJ
oo
©
LED4
o o
LED3— . . g g
oo o o (:
®@0000000 g oe @ 0000000@®
O op2p0c0 1)) oo ©O soooom
Lo © Of o R,
..... o o Leoeee: —lcona
I T

[A Side] [B Side]

K415 XA >2A=y b4V 5—T—ALAFINCT ETI)
RA4B AAYVIAZYN A VIY—T 1 —IAAE

HRES AV9—Tr—R% i BE

CONI1 SDAvF—T7zx—2R microSD 20O k(Y Y %1 )

CON2 LANA Y& —T7x—2X RJ-45 Ox4o %

CON3 JYFPIAVI—T—R D-Sub9 EY (7 X) c1 EF)LICR. aAXRY
FIFRESNTWER A,
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HmES AVI—T1—R% AR wE
CON4 JYFIAVE—TT—2R EyAw4 10 €Y (2.54mm v F) Ul EF)LICIE. J%%
FIEEEINTVER A

CON5 USBAv49—T71—2 Type-A AXTF(2IR—KZX5T v 7)
CON7 LANA Yo —T1—2 EyAw4 10 €Y (2.54mm Y F) AR 9B
CON12 BEANI VI —T1—2R DCYv v ST S 4 EIAJ#2
LED1 LAN ZE— R LED LED (g EE%E)
LED?2 LAN YUY 27457« EF LED LED(& &, %)
LED3 1—+— LED(7R) LED(#R, ¢ 3mm)
LED4 21—+ — LED(#) LED(#&, ¢ 3mm)
SW1 I—H—2A Yy F 949 ~ZA v F(h=17mm)

231 Inn I

oo conz ©

oo —=

gg

E: 10 02 i %0 o!

© ® 2 Az

CON1 0 0 0 O - ’ | - 0 0 0 0
g & | . .
TSW1 =
[A Side] [B Side]
416 Y712y h 49— —ALAFI K
RA4T7T Y T1Zy N A V59—Tx—ZARB
HaES AV —T1—R% AR HE
CONI1 LTE 7T F+A V5 —T 11— NEESIRT Y fEk 4 20 [@ @
CON2 nanoSIM 1 % —7 1 —2X nanoSIM XOwv ~
CON3 EA VY —T 11— EyAwd 14 Y (2.54mm £y F) Cl EFLICiE. O%Y
YIEEEINTVE A

SW1 RETINA ZABERA Y F 25 RRAYF

Bk AR FRAEFTHICEFDZ2ERTH D, REROFRAIELEHZRILTZ2H6DTEH D EtA,

4.7. A

Armadillo-loT — kT =1 A6 & FEBEEBEDEGEHZRICRULE T,
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¥nanoSIM DENY REH B

.......
ccccc

B 4.17 Armadillo-loT — ko =+ A6 C1 EF/LDEERH
Armadillo-loT &=k A

AC 75 7% (5V/2A)
EZEF PC
YUZILIART—TI
USB-RS232C Z#ao —7)L
LAN HUB

Ethernet 7 —7 )L
nanoSIM 1— R

D-Sub9/10 E> > U ZILE#MT —T )

® ©®© 00 06 060 00

LTERAMMSIF 7> T F
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sl o

4.18 Armadillo-loT —~ 7 =1 A6 U1 EF/)L D EHH
Armadillo-loT — k7 1

AC 7% 7% (5V/2A)

fE2ER PC

U7 ART—=TI

USB-RS232C Z#ao —7)L

LAN HUB

Ethernet 7 —7 )L

nanoSIM 1— R

LTERMS T 7> T F

254 RZAA v FOREICDONT

YTI1ZYRDRASA RRAA Y FZRETZIET, BET/NARZRET DI ENTEEXT,

© ® © ®© © 06 6 6 0 O

N
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E4.19 X514 RXA Y FDERTE
Q #EFHFT/\A X microSD [ciah £9,

O EHFT/N\NAREeMMC IciEh FT,

4.9.Vi LT« ¥ OERTE

Vi LT« ZiE. Armadillo ITBETA Y AR —ILENTWETFIANIFT4YTT, AETIE.
Armadillo DRRE7 7 IILDIRERBREICVI T T Y Z2ERHLE T,

ViZT s %ZlE, ATDEICA YA R—=I)LENTS gedit P emacs BREDTFRANIT 4 ¥ EIFERD,
TE-REZB S TVWBIEDKEREBEHTI, ViOT—RICIE, IV RE—READE—RDBDHET,
AV Y RE—RDEBICAADUVEXFREIXRTIOAY VY RELTELDNES, AHE—RKRTREIXEDODAAN
TZEXY,

AKETRIIAYY RFlIZ ATDE TEITITDLSLHE L TWETH. Armadillo TERU K SICETT
HZENTEET,

4.9.1. vi DFcE
viZRE T SICiE. UTOaAY Y REAHDLET,

[ATDE ~J# vi [file]

X 4.20 vi DEEED

file CT7AINBDINAEIBET ZE. 771 ILDRE(+file+ N FEEULRBRWBEITFRIER) Z1TWE
T VIilFOAY Y RE—RDIREETHEENL £ T 0

492 XFDANH
NEHZANTBICIEAVY RE—RHOSANE—RABITIZRENHDEFT, IV RE—RHNS

ADE—RICBITITBICIE. "R 48 AHE—RICBITIZIAYVR, ITRIANVNVYREAHALET,
ANE—RABITRIE. F—ZANTNEZFOEEXENANINE T,
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K48 ALNE—RICBITISIATYVR

EifE
A=YV I DHBEHHSXFANZRA
=Y I DEZEHSXFANZRR

aANUR
i

a

ABDE-—RDBIAVYRE-—RICEDIEWEEIE. ESCEF—ZANTEHIETRDIENTEXT,
BEOE— RSB B fIFRIE. ESCHF—ZANL, —BEAVYRE-—RARBZEICELDIE
AEpITERI,

If AAEEEEZ OFF (C

ViR Y Rz ANT BEF ATDE DEARFEAN S X7 L(Mozc)Z OFF

lIcLT<EE W, BABANYZT LD ON/OFF (&, ¥f/2BF—T1T
STENTEET,

M. Tay 220N Y RZAAUVEBEOXFANDOHBMEZ "X 4.21. AAE—RICETT
5N ROFRA) ITRUETD,

h—vIiL
Arm@ [lo

lija<wor laja< R
ANRBEE ANRBEE

K421 AHE—RICBITTSIVY ROFHHA

Vi TOXFHIER

OvY—I)LDOBREIC K > Tl BS(Backspace) ¥ — TXEMHIBRTE T,
= MH; XENAASNZHZENHDFT, 2DHFEIF. 1494 XFODH|
BR) TEHEAT SOV REFEAL. XFZHIBRL TS W,

4.9.3. h—VILOBE

AEF—TH—VILOBENTEXITH, AVVYRE—RT ™K 490 Hh—VIOBEIT VR, IR
TAVYREANTZZETHEN—VILEBETEIENTEET,

RK49 h—V I oBEFHITVR

Eb{E

EiC 1 XF¥E
] TIC 1 XF#%E
IC 1 XFHEE
I 1 XFHBE)

£
a

4.9.4. XF DHIBR

NEZHIB{RT 2HEAIF. OYVYRE—RT £ 4.10. XFOHIBRIY YR, [TRIIAVVYREZAHDL
£,
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b. ECEI &R T

5.1. &

CON12 [CEREERHRT D&, Armadillo-loT '— ko 41 A6 A EEIL X T,

BEDDEXRT, FULIZ 47 #mATE « 48 ATARRAYF

p? BTAZYMDRZA RRA Y FPI-—F XA v FlcL > TEFHE—R
DFREICDVTy «  "10.1. U-Boot DEEIE— R ZZRUL TS,

AKETIH, RFE—RTEHSHLICEZDHAERLET, A—NT—MNE—RTEEUIBEIE. &P
TOANYREZEANT B ELLSEFITTUET,

A THREUIRIF. U-Boot DIRIBZHN eMMC ICEZERAFEFNTWRWZHIC, EEDLS K
Warning W&RRENn X9,

U-Boot 2018.03-at8 (Feb 17 2020 - 19:19:00 +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... *%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 EREAEZROOY (U-Boot DEBIEZHAN eMMC ICEWGE)

env save §5 &, ROEEHSRRSNGELREDET, FULLIF 0. 7—h~O—%— (U-Boot) 111k,
2ZRUTEE W,

U-Boot 2018.03-at8 (Feb 17 2020 - 19:19:00 +0900)

CPU: Freescale i.MX6ULL revl1.0 at 396 MHz
Reset cause: POR

12C: ready

DRAM: 512 MiB

MMC:  FSL SDHC: @, FSL SDHC: 1

Loading Environment from MMC... OK

In: serial
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Out: serial

Err: serial

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

=

X 5.2 BRI AEZOOY (U-Boot DEIELTHH eMMC (CH BHBE)
Linux ¥ X7 L (Debian 10 "buster") Z#&£&#9 B ICiE. KDL SIC boot AV KREETLTLEE
We AVY RZEETITDET—MO—Y—N Linux YRATLZKRESEEzT, YVUTFIBEYIND T
7L Linux ofegO s hRRInEd,

=> boot

7253776 bytes read in 221 ms (31.3 MiB/s)

26390 bytes read in 54 ms (476.6 KiB/s)

it Booting kernel from Legacy Image at 82000000 ...
Image Name: Linux-4.14-at30-00002-gf0ee53950
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 7253712 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 9ef02715 ... 0K

Starting kernel ...

0.000000] Booting Linux on physical CPU 0x0
0.000000] Linux version 4.14-at30-00002-gf0ee53950596 (atmark@atde8) (gcc version 8.3.0
Debian 8.3.0-2)) #2 Thu Mar 11 13:21:17 JST 2021
0.000000] CPU: ARMv7 Processor [410fc075] revision 5 (ARMv7), cr=10c¢53c7d
.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-IoT Gateway A6
.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: 490896K/524288K available (6144K kernel code, 273K rwdata, 1396K rodata,
072K init, 243K bss, 17008K reserved, 16384K cma-reserved)

[SEESEESS IS RS IS RS IS RS IS IS A S

.000000] SLUB: HWallgn 64, Order=0-3, MinObjects=0, CPUs=1, Nodes=1
.000000] NR _IRQS: 16, nr_irgs: 16, preallocated irgs: 16

[
L
(
[
[
[
[
[
[
[
[
[
[
[
[
[
3
[
[
[
[
[
[
L
[
L
[
L

0.000000] Virtual kernel memory layout:

0.000000] vector : Oxffff0000 - Oxffff1000 ( 4 kB)
0.000000] fixmap : Oxffc00000 - Oxfff00000 (3072 kB)
0.000000] vmalloc : 0xe0800000 - Oxff800000 ( 496 MB)
0.000000] lowmem : 0xc0000000 - 0xe0000000 ( 512 MB)
0.000000] .text : 0xc0008000 - 0xc0700000 (7136 kB)
0.000000] Linit : 0xc0900000 - 0xc0c00000 (3072 kB)
0.000000] .data : 0xc0c00000 - 0xc0c44560 ( 274 kB)
0.000000] .bss : 0xc0c49810 - 0xc0c8680c  ( 244 kB)
0

0
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0.000000] Switching to timer-based delay loop, resolution 41ns
0.000016] sched clock: 32 bits at 24MHz, resolution 41ns, wraps every 89478484971ns
0.000054] clocksource: mxc_timer1: mask: Oxffffffff max cycles: Oxffffffff, max idle ns:
9635851949 ns
0.001770] Console: colour dummy device 80x30
0.002379] console [tty@] enabled
0.002448] Calibrating delay loop (skipped), value calculated using timer frequency.. 48.00
0ogoMIPS (lpj=240000)
0.002506] pid max: default: 32768 minimum: 301
.002926] Mount-cache hash table entries: 1024 (order: 0, 4096 bytes)
.002982] Mountpoint-cache hash table entries: 1024 (order: 0, 4096 bytes)
.004198] CPU: Testing write buffer coherency: ok
.005291] Setting up static identity map for 0x80100000 - 0x80100060
.007326] devtmpfs: initialized
.016729] random: get random u32 called from bucket table alloc+0x84/0x1a4 with crng init=0
.017224] VFP support v0.3: implementor 41 architecture 2 part 30 variant 7 rev 5
0.017627] clocksource: jiffies: mask: Oxffffffff max cycles: Oxffffffff, max idle ns:
9112604462750000 ns
0.017706] futex hash table entries: 256 (order: -1, 3072 bytes)
.019031] pinctrl core: initialized pinctrl subsystem
.020318] NET: Registered protocol family 16
.022221] DMA: preallocated 256 KiB pool for atomic coherent allocations
.030364] vdd3p0: supplied by regulator-dummy
.031204] cpu: supplied by regulator-dummy
.032004] vddsoc: supplied by regulator-dummy
.045197] imx6ul-pinctrl 20e0000. iomuxc: initialized IMX pinctrl driver
.045631] imx6ul-pinctrl 2290000. iomuxc-snvs: initialized IMX pinctrl driver
.074176] SCSI subsystem initialized
.074542] usbcore: registered new interface driver usbfs
.074648] usbcore: registered new interface driver hub
.074762] usbcore: registered new device driver usb
.076088] i2c-gpio i2c-gpiol: using pins 31 (SDA) and 30 (SCL)
.077060] Advanced Linux Sound Architecture Driver Initialized.
.078196] Bluetooth: Core ver 2.22
.078299] NET: Registered protocol family 31
.078334] Bluetooth: HCI device and connection manager initialized
.078388] Bluetooth: HCI socket layer initialized
.078430] Bluetooth: L2CAP socket layer initialized
.078469] Bluetooth: SCO socket layer initialized
.079493] clocksource: Switched to clocksource mxc timerl
.095413] NET: Registered protocol family 2
.096567] TCP established hash table entries: 4096 (order: 2, 16384 bytes)
.096703] TCP bind hash table entries: 4096 (order: 2, 16384 bytes)
.096830] TCP: Hash tables configured (established 4096 bind 4096)
.097027] UDP hash table entries: 256 (order: 0, 4096 bytes)
.097096] UDP-Lite hash table entries: 256 (order: 0, 4096 bytes)
.097427] NET: Registered protocol family 1
.098118] RPC: Registered named UNIX socket transport module.
.098173] RPC: Registered udp transport module.
.098206] RPC: Registered tcp transport module.
.098239] RPC: Registered tcp NFSv4.1 backchannel transport module,
.427959] workingset: timestamp bits=14 max_order=17 bucket order=3
.444051] squashfs: version 4.0 (2009/01/31) Phillip Lougher
.446126] NFS: Registering the id resolver key type
.446230] Key type id resolver registered
.446267] Key type id legacy registered
.446745] fuse init (API version 7.26)
.454843] NET: Registered protocol family 38
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.455412]
.455474]
. 455508]
.455954]
.467114]
.467917]
.469075]
.469164]
.998494]
.004581]
.009058]
.014648]
.020380]
.030428]
.070647]
.075427]
.081031]
.088539]
.094355]
.100139]
.105729]
.111519]
.117004]
.123221]
.129145]
.134923]
. 1409627
.146648]
.152373]
.158934]
. 164549]
.170288]
.178401]
. 184653]
.190627]
.197237]
.203364]
.209036]
.215084]
.220943]
.228344]
.234114]
. 240506]
.246155]
.257996]
.263041]
.299532]
.306468]
.310425]
.319581]
.324565]
.359534]
.366477]
.370430]
.376337]
.391520]
.397627]
.404121]

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

io scheduler deadline registered

io scheduler cfq registered (default)

21e8000. serial: ttymxcl at MMIO 0x21e8000 (irq = 49, base baud
imx-sdma 20ec000. sdma: loaded firmware 3.3

21ec000. serial: ttymxc2 at MMIO 0x21ec000 (irq = 50, base baud
Console IMX rounded baud rate from 114943 to 114900

console [ttymxc2] enabled

Libphy: Fixed MDIO Bus: probed

tun: Universal TUN/TAP device driver, 1.6

CAN device driver interface

5000000) is a IMX

5000000) is a IMX

fec 2188000. ethernet: 2188000. ethernet supply phy not found, using dummy regulator

Libphy: fec enet mii bus: probed

PPP generic driver version 2.4.2

usbcore: registered new interface driver awl13

pegasus: v0.9.3 (2013/04/25), Pegasus/Pegasus II USB Ethernet driver
usbcore: registered new interface driver pegasus

usbcore: registered new interface driver rtl8150

usbcore: registered new interface driver r8152

usbcore: registered new interface driver lan78xx

usbcore: registered new interface driver asix

usbcore: registered new interface driver ax88179 178a

usbcore: registered new interface driver cdc_ether

usbcore: registered new interface driver net1080

usbcore: registered new interface driver cdc_subset

usbcore: registered new interface driver zaurus

usbcore: registered new interface driver cdc_ncm

ehci _hed: USB 2.0 'Enhanced’ Host Controller (EHCI) Driver

ehci-mxc: Freescale On-Chip EHCI Host driver

usbcore: registered new interface driver cdc _acm

cdc_acm: USB Abstract Control Model driver for USB modems and ISDN adapters

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

hub 2-0:1.0: 1 port detected

udc-core: couldn’t find an available UDC
rtc-nr3225sa 4-0032: registered as rtc
snvs_rtc 20cc000. snvs:snvs-rtc-Llp: regist
i2c /dev entries driver

usbh-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

- added [g cdc] to Llist of pending drivers

ered as rtcl
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1.
L 1.
L 1.
L 1.

.408090] IR NEC protocol handler initialized

.412729] IR RC5(x/sz) protocol handler initialized

.417814] IR RC6 protocol handler initialized

.422418] IR JVC protocol handler initialized

.426975] IR Sony protocol handler initialized

.431650] IR SANYO protocol handler initialized

.436384] IR Sharp protocol handler initialized

.441136] IR MCE Keyboard/mouse protocol handler initialized

.446997] IR XMP protocol handler initialized

.453924] imx2-wdt 20bc000.wdog: timeout 60 sec (nowayout=0)

.460281] usbcore: registered new interface driver btusb

.466059] sdhci: Secure Digital Host Controller Interface driver

.472336] sdhci: Copyright(c) Pierre Ossman

.476727] sdhci-pltfm: SDHCI platform and OF driver helper

.549538] mmc@: SDHCI controller on 2190000, usdhc [2190000. usdhc] using ADMA
.619969] mmc1: SDHCI controller on 2194000.usdhc [2194000. usdhc] using ADMA
.638398] mmc@: new DDR MMC card at address 0001

.644685] mmcblk0: mmc0:0001 Q2J55L 3.53 GiB

.650508] usbcore: registered new interface driver usbhid

.656129] usbhid: USB HID core driver

.661906] mmcblk@boot®: mmc@:0001 Q2J55L partition 1 2.00 MiB

.672562] Netfilter messages via NETLINK v@. 30.

.677694] nf conntrack version 0.5.0 (8192 buckets, 32768 max)

.684292] nf _tables: (c) 2007-2009 Patrick McHardy <kaber@trash.net)>

.690969] nf tables compat: (c) 2012 Pablo Neira Ayuso <pablo@netfilter.org)>
.698913] ip_tables: (C) 2000-2006 Netfilter Core Team

.705898] NET: Registered protocol family 10

.712129] mmcblkOboot1: mmc@:0001 Q2J55L partition 2 2.00 MiB

.718697] mmcblk@gp0: mmc0:0001 Q2J55L partition 4 8.00 MiB

.725036] mmcblkOgp1: mmc@:0001 Q2J55L partition 5 8.00 MiB

.731355] mmcblk@gp2: mmc0:0001 Q2J55L partition 6 8.00 MiB

. 738637] mmcblk@gp3: mmc0:0001 Q2J55L partition 7 8.00 MiB

. 746093] mmcblk@rpmb: mmc0:0001 Q2J55L partition 3 4.00 MiB, chardev (248:0)
.758680] Segment Routing with IPv6

.762622] sit: IPv6, IPv4 and MPLS over IPv4 tunneling driver

.769841] NET: Registered protocol family 17

.774357] can: controller area network core (rev 20170425 abi 9)

.780974] NET: Registered protocol family 29

.785464] can: raw protocol (rev 20170425)

.789816] can: broadcast manager protocol (rev 20170425 t)

.795527] can: netlink gateway (rev 20170425) max_hops=1

.803690] mmcblk0: p1 p2 p3

.810219] Bluetooth: RFCOMM TTY layer initialized

.815216] Bluetooth: RFCOMM socket layer initialized

.820438] Bluetooth: RFCOMM ver 1.11

.824220] Bluetooth: BNEP (Ethernet Emulation) ver 1.3

.829600] Bluetooth: BNEP filters: protocol multicast

.834872] Bluetooth: BNEP socket layer initialized

.839896] Bluetooth: HIDP (Human Interface Emulation) ver 1.2

.845855] Bluetooth: HIDP socket layer initialized

.851008] Key type dns resolver registered

856123] cpu cpul: opp_add: duplicate OPPs detected. Existing: freq: 900000000,
275000, enabled: 1. New: freq: 900000000, volt: 1275000, enabled: 1
870475] cpu cpul: opp_add: duplicate OPPs detected. Existing: freq: 792000000,
1225000, enabled: 1. New: freq: 792000000, volt: 1225000, enabled: 1
884754] cpu cpul: opp_add: duplicate OPPs detected. Existing: freq: 528000000,
1175000, enabled: 1. New: freq: 528000000, volt: 1175000, enabled: 1
89902271 cpu cpul: opp_add: duplicate OPPs detected. Existing: freq: 396000000,

volt:

volt:

volt:

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

C 1.913284] cpu cpu@: opp_add: duplicate OPPs detected. Existing: freq: 198000000, volt: 950000,
enabled: 1. New: freq: 198000000, volt: 950000, enabled: 1

1.928226] ThumbEE CPU extension supported.

.932584] random: fast init done

.9809487 input: gpio-keys as /devices/soc@/gpio-keys/input/input®

.988768] input: gpio-wakeup as /devices/soc@/gpio-wakeup/input/input]l

.999317] rtc-nr3225sa 4-0032: setting system clock to 2021-03-15 05:01:24 UTC (1615784484)
.008493] ALSA device list:

.011560] No soundcards found.

.015130] Warning: unable to open an initial console,.

.025928] Freeing unused kernel memory: 3072K

.180750] systemd-udevd[83]: starting version 215

.187938] random: systemd-udevd: uninitialized urandom read (16 bytes read)

3.344328] EXT4-fs (mmcblkOp2): mounted filesystem with ordered data mode. Opts: (null)
3.878318] systemd[1]: systemd 241 running in system mode. (+PAM +AUDIT +SELINUX +IMA +APPARMOR
+SMACK +SYSVINIT +UTMP +LIBCRYPTSETUP +GCRYPT +GNUTLS +ACL +XZ +LZ4 +SECCOMP +BLKID +ELFUTILS +KMOD
-IDN2 +IDN -PCRE2 default-hierarchy=hybrid)

L 3.900763] systemd[1]: Detected architecture arm.

[ I e O e Y e Y e Y e Y e Y e Y s Y e Y s Y s Y e |
RPN — — — —

Welcome to Debian GNU/Linux 10 (buster)!

L 3.940591] systemd[1]: Set hostname to <armadillo).
C 5.497729] random: systemd: uninitialized urandom read (16 bytes read)
L 5.518400] random: systemd: uninitialized urandom read (16 bytes read)
[ 5.526666] systemd[1]: Listening on Journal Socket (/dev/log).
[ 0K 1] Listening on Journal Socket (/dev/log)
[ 5.560424] random: systemd: uninitialized urandom read (16 bytes read)
L 5.568229] systemd[1]: Set up automount Arbitrary Executable File Formats File System Automount
Point.
[ 0K 1] Set up automount Arbitrary---s File System Automount Point.
[ 5.610751] systemd[1]: Listening on udev Kernel Socket
[ OK 1] Listening on udev Kernel Socket.
[ 5.650813] systemd[1]: Listening on fsck to fsckd communication Socket.
[ OK 1] Listening on fsck to fsckd communication Socket.
[ 5.6934447] systemd[1]: Created slice User and Session Slice.
[ OK 1] Created slice User and Session Slice.
C 5.734281] systemd[1]: Created slice system-serial¥x2dgetty.slice.
[ 0K 1] Created slice system-serial¥x2dgetty.slice.
[ 5.769946] systemd[1]: Reached target Slices.
[ 0K 1 Reached target Slices.
[ OK 7 Created slice system-getty.slice.
[ 0K 1] Started Forward Password R---uests to Wall Directory Watch.
[ OK 7 Listening on Journal Socket.

Starting Remount Root and Kernel File Systems..
[ OK 71 Reached target Remote File Systems.
[ 0K 1] Listening on Syslog Socket.

Starting Load Kernel Modules..
[ OK 1] Listening on udev Control Socket.
[ 6.065799] EXT4-fs (mmcblk@p2): re-mounted. Opts: (null)

Starting udev Coldplug all Devices...

Starting Journal Service...

[ OK 1] Listening on initctl Compatibility Named Pipe.

[ OK 7] Reached target Swap.

[ 0K 1] Started Dispatch Password ---ts to Console Directory Watch,
[ OK 7] Reached target Local Encrypted Volumes.

[ 0K 1] Reached target Paths.

[ OK 7 Started Remount Root and Kernel File Systems.
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[ OK ] Started Load Kernel Modules.
Mounting FUSE Control File System..
Mounting Kernel Configuration File System..
Starting Apply Kernel Variables..
Starting Create System Users..
Starting Load/Save Random Seed...

[ 0K 1] Mounted FUSE Control File System.

[ OK 7] Mounted Kernel Configuration File System.

[ 0K 1] Started Apply Kernel Variables.

[ 0K ] Started Load/Save Random Seed.

[ OK 7 Started Journal Service.

[ OK 7 Started Create System Users.
Starting Create Static Device Nodes in /dev...
Starting Flush Journal to Persistent Storage...

[ OK ] Started Create Static Device Nodes in /dev.

[ 7.652477] systemd-journald[158]: Received request to flush runtime journal from PID 1

[ 0K 1] Reached target Local File Systems (Pre)

[ OK 7] Reached target Local File Systems.
Starting netfilter persistent configuration...
Starting udev Kernel Device Manager...

[ 0K 1] Started udev Coldplug all Devices.

[ OK ] Started Flush Journal to Persistent Storage.

[ 0K 1] Started netfilter persistent configuration.

[ OK 7] Reached target Network (Pre)

Starting Create Volatile Files and Directories...
Starting Helper to synchronize boot up for ifupdown..
[ 0K 1] Started udev Kernel Device Manager.
[ OK 7 Started Helper to synchronize boot up for ifupdown.
Starting Raise network interfaces..
[ OK 7 Started Raise network interfaces.
[ OK 7 Started Create Volatile Files and Directories.
Starting Network Time Synchronization..
Starting Update UTMP about System Boot/Shutdown. .
OK ] Found device /dev/ttymxc2.
OK 1] Started Update UTMP about System Boot/Shutdown.
OK ] Started Network Time Synchronization.
OK ] Found device /dev/mmchlk0gp0.
Mounting /opt/license..
[ OK 1] Started ifup for eth0.
[ 12.412390] squashfs: SQUASHFS error: Can’t find a SQUASHFS superblock on mmchlk0gp@
[ 0K 1 Reached target System Time Synchronized.
[ OK 7] Reached target System Initialization.
[ 0K 1] Started Daily man-db regeneration.
[ 0K ] Started Daily apt download activities.
[ 0K 1] Started Daily rotation of log fi les.
[ OK ] Started Daily Cleanup of Temporary Directories.
L ]
[ ]
L ]
[ ]
L
[
L

0K Listening on D-Bus System Message Bus Socket.
0K Reached target Sockets.
0K Reached target Basic System.
0K Started Control EMS31 on Armadillo.
OK ] Reached target Network.
12.760246] SMSC LAN8710/LAN8720 2188000. ethernet-1:00: attached PHY driver [SMSC LAN8710/
AN8720] (mii_bus:phy addr=2188000. ethernet-1:00, irq=POLL)
Starting Restore /etc/reso--- the ppp link was shut down..
[ 12.826705] IPv6: ADDRCONF(NETDEV UP): eth@: Llink is not ready
Starting OpenBSD Secure Shell server..
[ 0K 1] Started D-Bus System Message Bus.
[ 0K ] Started Daily apt upgrade and clean activities.
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[ 0K 1 Reached target Timers.
Starting System Logging Service..
Starting Deferred execution scheduler..
Starting Login Service..
[ 0K 1] Started Regular background program processing daemon,
Starting /etc/rc. local Compatibility..
Starting Permit User Sessions...
[ OK 7 Started System Logging Service.
[ 0K 1 Mounted /opt/license.
[ 0K ] Started Restore /etc/resol---re the ppp link was shut down.
[ OK 7 Started Deferred execution scheduler.
[ 0K ] Started /etc/rc. local Compatibility.
[ OK ] Started Permit User Sessions.
[ 0K ] Started Getty on ttyl.
[ OK 1] Started Serial Getty on ttymxc2.
[ 0K ] Reached target Login Prompts.
[ 0K 1] Started Login Service.
[ 14.890012] fec 2188000.ethernet eth@: Link is Up - 100Mbps/Full - flow control rx/tx
[ 14.897929] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

Debian GNU/Linux 10 armadillo ttymxc2

armadillo login:

h.2. A1 >

5.2.1. FTULW/IRR T — R D %4

MHTOTA v LEEEIF. IAT—RDEBEZREINEX T, FAITHLWIRT—RZHELTL
W, BETD/IRT—RICIFKXEZDTZILZ 7Ry b INXFEDOTZILT 7Ry~ OS5 9 FEFTD
HFE. TOMEES - OaRE)EE80H2ENTEZXT,

& 5.1 KR T—RICREARELIE

HH &5
RKXFDTILT 7Ry b~ A~Z
INLFDOTZ LT 7Ry bk a~z
¥= 0~9
ZDM(GEES - AFEaRE) "#$%& () +,-./:<="@\]"_"{|}~

' 5.1. XA T — RICREAH EEJ®¢ﬁ5\4D®EE%éT§®t%6M\6X?MLT@HH
Li‘/\"Z'?—I\“@?%’lﬁb\ﬂi&b\tdf)li ERDFEY, HEN I DDHFEIF7XFULE, HEN 2 D05
Bl 8 XFU L, IHEN 1 DOHEIF 9 XFULD/IKRT—R%ZE EbTTéM K7z, "ABCDEDCBA"
fJEEENWGD/\"ZU—MiI7 ERBIEHERULIBVWTTE W,

IRRT—RZBE4ERT S pwgen IXVY KRB O ET, fEERPC IC
pwgen 4 Y A R—)LULT, QMDA T—RZERKT B2 RICRL
£9,

[PC “1$ sudo apt-get install pwgen
[PC ~1$ pwgen -y 9 1
wppkprek f O MTDEIERINE T,
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5.22. AIBOJ 1 Y EFILWIRA T —RDEKTE

AHTAOTA Y UIcEZF. NRAT—RZZEFEITEELSICAYvE—IDNRREINET, UTDOFIEIC
TE>T. NRAT—REZBELTLEE W,

1. rootTTO¥+1 Y

INAT—REZZBEULEY,

You are required to change your password immediately (root enforced)
Changing password for root.

(current) UNIX password: root # #JH/XX 77— R”root”% A/]

Enter new UNIX password: # rLWW/XZX T — K& AA

Retype new UNIX password: # 3 LWSR T —KEZBAN

2. atmark cOZ' 1 Y

INAT—RZ2ZEBLEY,

You are required to change your password immediately (root enforced)
Changing password for atmark.

(current) UNIX password: atmark # #JHE/X X7 — R”atmark” % AN
Enter new UNIX password: # FriLWWXZX T — K& A S

Retype new UNIX password: # FrLW IR —RKREBAN

Armadillo-loT =k 7 x4 ABG IR Y KT =7 ICERIND I & %HIR
ELUTWBI#ERTY, RIKEFE ULTED LIF 25581, AZEHhrs5oOy
AVIEBHTERWKSICT DI EEZREHLET, ES5LTHOTAY
PREBERIZEIE. EF21 VT BEDSVWIAT—RZREL. T0ED
BYIC/IKRAT—RZERAIND & EBLBEIHLET,

5.3. Debian D1 —Y%Z#&EH9 5

BllE UT guest EWS A—HEMER, /KAT—RDZEE, sudo ZHFATDAEEBNULET,

[armadillo ~J# adduser guest
Adding user ~ [user name] ’ ...
Adding new group “guest’ (1001) ...
Adding new user “guest’ (1001) with group “guest’ ...
Creating home directory ~/home/guest’ ...
Copying files from ~/etc/skel’ ...
Enter new UNIX password: #f /XX — K& AN
Retype new UNIX password: #f AN
passwd: password updated successfully
Changing the user information for guest
Enter the new value, or press ENTER for the default
Full Name []: # Enter = AH
Room Number []: # Enter Z AN
Work Phone []: # Enter = A1
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Home Phone []: #f Enter & A/
Other []1: # Enter Z AN
Is the information correct? [Y/n] #f Enter = A/

X 5.3 21— DR

[armadillo ~]# passwd guest
Enter new UNIX password: # 3L UWWXRX T — K& AN
Retype new UNIX password: # BBA N

54 XAT—RDEE

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

X 5.5 sudo #FA

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

X 5.6 11— DHIER
R—LFs LI NJEEDLETHELULEWEEIE, —-remove-home A 73> & DT £,

5.4. 8T TTE

TR T IEZHBRIFE. ROLSICAVY RZETL. Treboot: System halted) &FRREINI2D
ZHEDUTHSEBRZUKIL X,

[armadillo “]# halt
[ OK 17 Stopped target Graphical Interface.
[ 0K ] Stopped target Multi-User System.
Stopping Regular background program processing daemon. ..
Stopping Deferred execution scheduler...
Stopping OpenBSD Secure Shell server..
Stopping System Logging Service..
[ OK 7 Stopped target Login Prompts.
Stopping Serial Getty on ttymxc2..
[ OK 7 Stopped Session c1 of user root.
Stopping Login Service...
OK ] Stopped target Timers.
OK ] Stopped Daily man-db regeneration.
OK ] Stopped Daily apt upgrade and clean activities.
0K ] Stopped Daily Cleanup of Temporary Directories.
Stopping User Manager for UID 0..
0K ] Stopped Daily apt download activities.
OK ] Stopped Daily rotation of log files.
0K ] Stopped target System Time Synchronized.
OK ] Stopped System Logging Service.
0K ] Stopped Regular background program processing daemon.

rarrarr
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EE T

i

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

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

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

| NN By N iy S Sy NN M- | NN iy N SN g N S

—

| Ny RNy S S

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

Stopped Deferred execution scheduler.

Stopped Getty on ttyl.

Stopped Serial Getty on ttymxc2.

Stopped OpenBSD Secure Shell server.

Stopped User Manager for UID 0.

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

Stopped /etc/rc. local Compatibility.

Unmounted /run/user/0.

Stopped Login Service.

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 D-Bus System Message Bus.

Stopped Permit User Sessions.

Stopped target Network.

Stopping ifup for eth0..

Stopping Control EMS31 on Armadillo...
Stopping Raise network interfaces..

Stopped target Remote File Systems.

Stopped Raise network interfaces.

Stopped Control EMS31 on Armadillo.

Stopped target Basic System.

Stopped target Sockets.

Closed Syslog Socket

Closed D-Bus System Message Bus Socket.
Stopped target System Initialization.

Stopping Network Time Synchronization..
Stopped target Swap.

Stopping Load/Save Random Seed...

Stopping Update UTMP about System Boot/Shutdown. .
Stopped target Local Encrypted Volumes.
Stopped target Paths.

Stopped Forward Password R---uests to Wall Directory Watch.
Stopped Dispatch Password ---ts to Console Directory Watch.
Stopped target Slices.

Removed slice User and Session Slice.

Stopped Network Time Synchronization.

Stopped Load/Save Random Seed.

Stopped Update UTMP about System Boot/Shutdown.
Stopped Create Volatile Files and Directories.
Stopped ifup for ethO.

Stopped Apply Kernel Variables.

Stopped target Network (Pre)

Stopping netfilter persistent configuration...
Stopped netfilter persistent configuration.
Stopped Load Kernel Modules.

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.
Reached target Shutdown.

Reached target Final Step.

Starting Halt...
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.022696] systemd-shutdow: 35 output lines suppressed due to ratelimiting
.125737] systemd-shutdown[1]: Syncing filesystems and block devices.

. 147069] systemd-shutdown[1]: Sending SIGTERM to remaining processes...
.166150] systemd-journald[158]: Received SIGTERM from PID 1 (systemd-shutdow).
.186341] systemd-shutdown[1]: Sending SIGKILL to remaining processes...
.205342] systemd-shutdown[1]: Unmounting file systems.

.217901] [1085]: Remounting '/’ read-only in with options 'data=ordered’.
.246392] EXT4-fs (mmcblk@p2): re-mounted. Opts: data=ordered

.271636] systemd-shutdown[1]: ALl filesystems unmounted.

.277274] systemd-shutdown[1]: Deactivating swaps.

.282983] systemd-shutdown[1]: ALl swaps deactivated.

.288271] systemd-shutdown[1]: Detaching loop devices.

.294522] systemd-shutdown[1]: ALl loop devices detached.

.300153] systemd-shutdown[1]: Detaching DM devices.

.346219] ci_hdrc ci_hdrc.1: remove, state 4

.350734] usb usb2: USB disconnect, device number 1

.356983] ci _hdrc ci hdrc.1: USB bus 2 deregistered

.365443] ci_hdrc ci_hdrc.0: remove, state 4

.369937] usb usb1: USB disconnect, device number 1

.376110] ci hdrc ci hdrc.0: USB bus 1 deregistered

.381502] reboot: System halted

[ I e B e Y s TN e Y Y e TN e Y I e e Y e N e Y s Y e N s Y T e s I e W e |
00 00 00 0O OO0 0O OO OO 0O OO 0O OO OO OO OO OO 0O OO OO OO OO
O OO OVOWOWUOWOWOWOWOWOWOWOWOOO OO

AML—=VIETF—=52EERAATVWEIRFPICERZYIMLIIZE. 771
WORT Ly RGN T—I9DMBIEIT2BNDBHDET, AL—I 2TV
NOYRUTHSBBREZYVIMTSLSICTERSILS L,

poweroff A% > R TH Armadillo-loT ¥—h V1 A6 ZTIE3Z
EMTEFXT,

[armadillo ~]# poweroff
D (&)
[ 30.356097] reboot: Power down
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6. ENEHESR T A

6.1. BMEER Z1TSHIIC

Armadillo [Cl&. OS & U T Debian "1 YA h—=ILENTWET, EAMICIFE PC Linux &MU &£
SIKEMELE Y, TR AYMNT—IDREPA ML —ID LS IC—RIBEMEICINA. GPIO ¥ LED
73& ICDOWTEHRRLET,

7rﬁH)§’C73L\—J“b‘|€E7b\35Di"9"o H—nﬁh*}i@'f)( V774
Armadllloﬁ'fl\b\bﬁ'ﬁzﬂ REJRET Y, RHTHRDAX—IT 71 )L
ICEZTMITHSDEREHMELET,

p7 I%ﬁ?%%f77V/JX%U EXAFNTVWBAAXA—=IT7A)

ARX=ITF7AINDEZTWZICOVWTIE, "2 AX=IT7ALIDEE
MZ TR 2ZRUTES W,

6.2. xRV NT—Y
CCTlE. RYNT—UDEZREAEPRY N %ZFBHTZ 7 TV 5—a > IicDWTERRBELULED,
6.2.1. EETEER R Y T —2

Armadillo-loT #— k2 1 A6 (&, LTE & Ethernet (IS L TWE T, Linux h5(E. pppd & ethd
ICBZXET,

£6.1 XYM T=0 XY RNT—=UFIRNAR

Xy hT—24 XY RT—IFINA R HETF ORE
LTE ppp0 DHCP
Ethernet eth@ DHCP

6.2.2. B#R LAN OREFE

CZTIEERLAN OFEBRAEICDOWTEHEBLET, Armadilo-loT ¥—kDU 1 A6 TlE. BED
Linux Y XTFLAERRICRY NT—UREEZITVWE T, HEURETIL etho A DHCP Nl Ty kDU —2
DEREZXITWVWET, DHCP NEWEREDHZEIE. 6233 . BEEIP7RKRLRICEKET D) Z2BULE

ELTLEE L,

6.2.3. EARMNREWNTT

=D GNU/Linux OS Tlx, &< S EDLNTE T/ ifconfig (net-tools) (XD iproute2 ZER L
F9, ifconfiglx Deprecated SNTWET, KETH ifconfig TlEi<, iproute2 [CEEXNTWS
ip ANV RBREZFEALET,

1Dynamic Host Configuration Protocol
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6.23.1.IP7RLAD—E
IP7RLAD—BZERI DI, ROLS LAV RERITUET,

[armadillo “]# ip address
ip address
1: lo: <LOOPBACK, UP, LOWER UP> mtu 65536 qdisc noqueue state UNKNOWN group defaul
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: eth0: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc pfifo fast state UP gr
oup default qlen 1000
link/ether 00:11:0c:00:07:a4 brd ff:ff:ff:ff:ff:ff
inet 172.16.2.107/16 brd 172.16.255.255 scope global eth®
valid Lft forever preferred Lft forever

M6.1AM9—T7x—AD—EESR
XY RNT—=0FNNA ZAD—EZHERT BICIE Llink ZHEWNET,

[armadillo “1# ip Llink
1: lo: <LOOPBACK, UP, LOWER UP> mtu 65536 qdisc noqueue state UNKNOWN mode DEFAULT
group default glen 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 XY NT—=UFTNNA AD—EHER

ICH ip ANV RTRIIN—=—FT 1oV ITT—TIDORRIPN VRILDERERBREETEXT, FUE ip
OYY RO man R—IZZSBL TSV,

6.2.32. 19 —T7 x—ADEFIL - EWL
AV —T T —REFWELT BICIE. ROKLSICAVYY REETUET, ifup Y RiL Debian 4

BDOIOYY RTifupdown /{y T —JICEENTWET, ifconfig &IFBERBR<HRMICKRY NT—2
HIRET DHDIANYY RTY, KEIE /etc/network/interfaces TITWX T,

[armadillo ~1# ifup eth®

H63a4vY—T7x—ADEWEL
AV =T —REEMNLTBICIE. ROESICOAVYREETLET,

[armadillo ~1# ifdown eth®

6.4 1>5—7x—ADEML
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XY NT—=JE#ERICEAIT AARBELEICDOWVWTIE. 2y NT—7DEEBEN
ég MEERLTLIEE LY,

TT>TLEE W, DHCP B#fEL TWAIBERE., BRENKRRE iR

Z /etc/network/interfaces DZEHE (., 1 V¥ —T T — A= HE{L U fciREE
WEEDH D £,

6.233.BEEIP 7 RLRICKRET S
'R 6.2.EEIP7RLARESL OABRICKET 5HZ. UTICRULET,
R6.2 EEIP 7 RLARES

JEH BE
IP7RLXA 192.0.2.10
*YMYRY 255.255.255.0
XYRT—=U0F7RLZXA 192.0.2.0
JO—RFrvARTPRLZR 192.0.2.255
FTI7ANWNT—bT A 192.0.2.1

[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 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

K 6.5 EEIP7RLARE
6.2.3.4. DHCP ICRE T %
DHCP [cERET 22U TicicRUE T,

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

auto lo
iface Lo inet loopback
iface eth@ inet dhcp

6.6 DHCP XE
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6.2.3.5. DNS —/\—%Z#EET %

ElZE IP K. F7cld DHCP T DNS M EE CERWEEIE. DNS U—N—ZiEET 50ENH D
9o DNS H—N—ZEET 5%z, UATICRULET,

[armadillo “1# vi /etc/resolv.conf
domain local-network
search local-network
nameserver 192.0.2.1

6.7 DNS ' —/\—D1EE
6.236. 1V —T7 1 —ADEBLEZRKRIT S

BEWEENTWEA Y —T 1 —RlF, BELEBWTLEEIW, RITEMELLTHSHBEELTELT
<TfEE W,

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

[armadillo ~1# ifup eth@

6.2.3.7. Bk LAN O#EHRZHERIT 2

BiR LAN TEBICBENHENMERLET. REZEZBLIIHE. BIEBLIA VY —T—R%
BEAMELLTILEE W,

BEUxRyY NT—7RICHZBEEEEZE PINGBEZITVWET, UTOHITIE, @EHEIRHI 1192.0.2.20,
EWSIPZRLRAZFHF > TWSEEELTWET,

[armadillo ~J# ping 192.0.2.20

ping —¢ 3 192.0.2.20

PING 192.0.2.20 (192.0.2.20) 56(84) bytes of data.

64 bytes from 192.0.2.20: icmp seq=1 ttl=63 time=1.39 ms
64 bytes from 192.0.2.20: icmp_seq=2 ttl=63 time=1.35 ms
64 bytes from 192.0.2.20: icmp seq=3 ttl=63 time=1.34 ms

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

6.8 H#R LAN @ PING #R

TOREREICEID, XY NT—7BEICER LAN BMERI WSS
NHDFET, BEXNITHETZL TSIV, HEEICHR LAN OEFEESR
T 3BEE5F. BIELANADA VI —T 1 —AEZEMEL TSI,

/ BRLAN B DA V5 —7 2 —ZBEMEENTVBIBE. L—T 1>
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6.2.4. LTE OFEE

Z 2Tl Armadillo-loT =k x4 AG ICEBHINTWS LTE TV 2 —I)LOFERAEICDWTE
BBLEXT,

Armadillo-loT ¥ — kD x4 DPHEA X =TT, LTE EFLZHEHT 5P —E X (aiot-modem-
controld) & Z DY —ERX&ZHIEHT 27D 74— 3 > (aiot-modem-control) h* 1 Y A k=)L &
NTWET, aiot-modem-controld (&. ppp IXIZ¥avDELE IP ZPRLXADOEREICEAL T,
wvdial EWS P FUT—2 3 Y ZAVWTEITLTWETD,

6.2.4.1. LTE T— Y BEREZTSHIIC

LTE 7—%@BEZFBEIT 2IciF. BEBEEELDOIZNIVETYT, ZHRKICBEFEEENISESSN
fc nanoSIM(UIM 1—RK) & APN B3Rz #E U £,

Armadillo-loT =k 7 24 A6 OEREMNUIIESNTWS I EZMHERLT
A M5 nanoSIMUIM 1—R) ZEXD 13 T FZ2E LY,

nanoSIM(UIM 1—R) oyIb kEZzEAAEICET. ZNEZ EICLTHEALTLEEW, @E& L
TZEEZADEBATERTADT, EEIHEALBWTLS LS W, BIBT ZRIEMENH D XTI,

CIYYYY)
DNO012
34567 —

89012

ZIENTE Uit

decooe
DNO012

34567
(+) « 89012

Seriall

4[,=°<‘y,

6.9 nano SIM OEY D {13
APN DEREZITDICIE. RICRITIBERNIDETT,
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- APN(&KX 99 XF)

- A—HY—-Z(RK 64 XF)

- JXAT—R(B\K 64 XF)

. FREFA R (PAP £7=ld CHAP)
6.2.4.2. LTE 8&%E 7 7 1 )L (/etc/aiot-modem-control/startup.conf) OiEE

TN X—IEFIHSINTWBIES. Armadillo-loT — ko = A6 iCElF. B&MIC LTE OFEE
REETO>OU—EIDNEHULET, O —ERIE. /etc/aiot-modem-control/startup. conf DEREN
BRESRU,. REWNBICIGUEZ LTE ETAIRKRELE T,

2TONSGA—F—ICEAL T, ZXFBEENEFELLBWES., XY ITIEHREZELETAD T, HE
D7 TIVT—gaVRETERELRW BUKEEEZ UELKABWVWEBEOX Y McLTLEE WL,

1. 2T NS A=45—=fF OFATRHLTLIES W,

2. BT TINIAT—avEEHTRA 102 XFHEARETT., TNULRVWMEFEELET,
3. 1fTORAXFHIEOAAY N ZEHT 256 XFTT, TNUBEOXFIIIEHRLET,

4. ANR—ZARVIT TIERLET,

5. TR # LIEIFIX Y M EHRULET,

apn=APN £

username=1—1—%
password=/NR 77— K

auth prot=pap or chap or none
create wvdial conf=true
operator_id=F XL —4—1ID

fix profile=7O7 74 I %&

sleep= ) ZIL(RTS) BB ERRE 7 77 1 TILALRIThIER ) —T9 3
suspend=H 2R K DERhES

psm=PSM DE&E

edrx=eDRX D% E

auto dial=true

register check interval=ESf8EHA (7))

6.10 /etc/aiot-modem-control/startup.conf D7 #—<w k
- apn: APN &5 7%E
APN 28 EULE T, CHAICGESNTS SIM A—RDOREEEENSIEESNI APN 2%, 57
WIOAT—2a Y THATERELTLIZE W,

- auth_prot: ppp FREEARERE
PPP AR ERELE T, CHAICHRSND SIM A— RORHEBEEH SIBESI NI ppp =i
ARE. FTINIAT—2 a3 THATEREL TSI, "pap". "chap" 7k "none" FREEAR
) NREABETT, I—H—RE/XXT—RKRPLRER SIM DIFE. "none" Z/REL TS LY,

===

. username; 1—H—Z BT
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I——2%5ZHBFLET, CHAICLESNS SIM H— ROEHREBEENSIEESI N 11— —%

. ATIWNIAT— a3 THATERELTLZE W, auth_prot ' "none" DIBERTE IFARETTY,
. password: /XX 7T — RE&7E

INAT—REZEZBELET, CHIAICESNS SIM A—ROREHEBEENSIEESI N /XXT—R

. FTWNIAT—Y a3 THATERELTLZE W, auth_prot A "none" DIFERTE IFARETTY,
. create_wvdial_conf: wvdial.conf BE14&RBETE

ppp EHRZETITDF TV — 3> wvdial NSRBI BRET 71 )L /etc/wvdial. conf = BE)

T BIBA. true ZEREL TSIV, true LANDXFFINEKRESINIIZS. /etc/wvdial, conf

DBEEBEREITVWE A, BEIERINEZT77MILOARABIIULTDOED TT, TRUADEKREICL

cWBESIE. BINSX—F—ZE\EWIC L. /etc/wvdial.conf ZEEREL CHIALIEEI L,

[Dialer Defaults]

Initl = ATZ
Init2 = AT+CFUN=1
Init3 = AT+COPS?

Modem Type = Analog Modem
Dial Command = ATD

Baud = 460800

Modem = /dev/ttymxc]l

New PPPD = yes

Dial Attemps = 0

ISDN = 0

APN = apn

Phone = *99%:xx1{
Password = password OD{&
Username = username D{E
Carrier Check = yes

Auto DNS =1

Check Def Route = 1
Stupid Mode = yes

Check DNS =1

6.11 BEEIER T3 /etc/wvdial.conf

[Dialer Defaults]

Initl = ATZ
Init2 = AT+CFUN=1
Init3 = AT+COPS?

Modem Type = Analog Modem
Dial Command = ATD
Baud = 460800

Modem = /dev/ttymxcl
New PPPD = yes

Dial Attemps = 0
ISDN = 0

APN = apn

Phone = ®99xxx1ff
Password = "’
Username =’

Carrier Check = yes
Auto DNS =1
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Check Def Route = 1
Stupid Mode = yes
Check DNS =1

6.12 HEIER I T3 /etc/wvdial.conf T—H'—Z & /XX 7 — RHBEROIGE
- operator_id: AL —4% — ID %7E

ARL—7—ID #BELET, O—I VI SIM B EARL -5 —BEHRBIRTIRERTE AW
BE. RINTGA—F—%RETDIETERTETDIENHDET, XRTEMEIX. SIM ZRHEELT
WBEREICHERSIZEETW, AlELT. NTT DoCoMo O#fg=FIEHL TW3 SIM OiF&E "44010"
ICRDET, BEREERET DHEEIF. R/ AX—F—[C "auto" ZRELTLEEI W, FTIL
IAT—Ya Y THATERELTLIZEE W,

- fix_profile: 7O 7 7 1 JLIEERTE

LTE ETATHERT 2707 7ML ELX T, BEIELTE ETANBET/OT7 7 ILZE
RI2E. XEITZDEEHDEFEAN, O—IVIRIE SIM 2 E EFLERBRRVGEICE
EFTDIETERTEDELHBDET,

Z 6.3 fix_profile REATEE/NT A —F—

REE B
"docomojp" NTT DoCoMo 707 71 L ZERT %
"none" HEHER

=

- sleep: Sleep &E

LTE ETLEDYYZILAVF T 2 —AWEERHEBENZVWEIC Sleep E—RABBULET,
"disable" ZFREULHZE. CORENEELRDETT, UTORICRIMEUNZERTELBEAR.
LTE ETLANDEREZITVWEE Ao

& 6.4 sleep REARE/NTA—F —

REE LES
100 -~ 5000 Sleep E—RABITTBRHA(I VY
"disable" 3

- suspend: Suspend RE
Suspend OBR - EWEHRELET,

LTE €7 L®D Suspend ZEMIcT B &, LTE ETALIZEESN - ARBEEEDOR Y —TE—RIC
RETIEECHRDET, FMIF. 713 AU—TE—R; ZSRIILE,

%< 6.5 suspend REARE/INFA—F —

RIEME S
"enable" %
"disable" =3

- psm: PSM %%

PSM(Power Saving Mode) DFREZTWET,

"disable" ZFE T % & PSM HYEMITIED T,

BIMICT BHE. tau(periodic Tracking Area Update) & act-time(ACTive TIME) O & &1

TERELET,
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& 6.6 psm BREORE/NT X —F —

REE BE
tau,act-time A% Fl: psm=3m,Tm
"disable" i3]

% 6.7 psm tau,act-time BRETRE/\T X —F —

IRTGA—H— REFEEME (s:#, m:a, hEHE)

tau 2s,4s,6s:-:62s,90s,120s,150s:--930s Tm,2m,3m---
31m,40m,50m,60m---310m 1h,2h,3h---31h,40h,50h,
60h---310h

act-time 2s,4s,6s'-:62s Tm,2m,3m---31m,36m,42m,48m---
186m

. edrx: eDRX &E

eDRX DFEREZITWET, "disable" ZF&RET 5 & eDRX NMEMICHZD XY, BT DHAE.
pcl(Paging Cycle Length) & ptw(Paging Time Window eDRX) @%ﬂﬂébﬁ%;ﬁi LEI,

3K 6.8 edrx REFRE/NFZA—F —

RIEME S
pcl,ptw B (fl: edrx=20.48,5.12)
"disable" Fiigy)

% 6.9 edrx pclptw BRETRE/INTA—F —

IRNFX—=4— HREFIREME

pcl 5.12, 10.24, 20.48, 40.96, 61.44, 81.92, 102.4,
122.88, 143.36, 163.84, 327.68, 655.36, 1310.72,
2621.44 (#)

ptw 1.28,2.56,5.12,6.40, 7.68, 8.96, 10.24, 11.52, 12.80,

14.08, 15.36, 16.64, 17.92, 19.20, 20.48 ()

- auto_dial: BE) ppp EHiKTE

ZDINTA—=HF—|C true NRESNTWD E, ppp ART ¥V avEEHHETIL. BXHFLE IP
PRLANMIEEZNZ & IPBENTREEEDET, true LIADENRESNTWDEE, AHL
Ftho ERESNETZ7 TV T—23 > DFAIVJ T ppp BERZITWEWESREIF, true =
HRELBWTLIZE W,

- register_check_interval: v k7 — 7 ZRFEZEHARTE

BESNERE) TRy NT—0EFZEREUE T, suspend M "enable" [CREINTWSE
B, BRZEITULEFA. Fo XY NT—VEEHIERSI N, auto_dial DEREN true T
351/1, 3. BEIMIC ppp EmZHAF T, HEFAEHIEE 30 BH5 300 OB THREDETT,
% 6.10 register_check_interval SRERRE/ST X —4 —
REME S
30 --- 300 Ry T — 0 BERERER )

6.2.4.3. AV Y RIc &3 LTE EFLEIH

O<Y > R aiot-modem-control ZEH9 352 & T LTE EFLAQHEZETTCEEzY, IVVRER
EAV Y R—EBEZMUTICRULEYT, LTE ETFLEZGFHHIT DIV TZILA VT T —IH 1 KDz, wvdial
ETHRFFMOT IV — 3 VR ETIYY P IMERFBIIFETTEAVWII Y RNH D FT,
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BERERTE

[armadillo ~J# aiot-modem-control [A< ¥ K] [/85 X —4—]

X 6.13 aiot-modem-control <Y RER

% 6.11 aiot-modem-control Y Y R—&

command B= ppp J%7 ¥ 3 YN HRRITOE
set-apn APN F&7E AA]
dial ppp A+*7T ¥ 3 VL AT]
hangup ppp dAx7T ¥ a Vil Al
get-phone-number BEHESIE AA]
get-signal-quality BN mE (RSRQ)EUE AT
wwan-force-restart LTE €7 LFEREE AJ
poweron LTE €7 L BFA > A
poweroff LTE €57 L BREA T A]
set-psm PSM %7€ AH]
set-edrx eDRX &7E e
set-sleep Sleep & AH]
set-suspend Suspend E AH]
activate LTE EFLEME(L A]
deactivate LTE EFLIEFHE A
send-at AT X R&(E AH]
send-at-echo AT OV Y REE(BERR) AT]
status B IREER T A
help aX Y RANIILTERR A

. set-apn: APN &X7E

INGA—=F—ICIHELR APN Z LTE ETAICKRELF T,

TLREW,

APN % 70 AT—2a v THA

[armadillo “]# aiot-modem-control set-apn “exsample.com”

6.14 aiot-modem-control set-apn A< >~ R DH

- dial: ppp IX 7 > 3 VL

wvdial ZERA LT ppp ARV a3V DELZHAX T, BEIC wvdial DEMEL TWB & E(EfAH

BIAVYREKRTULED,

[armadillo ~J# aiot-modem-control dial

¥ 6.15 aiot-modem-control dial A< > K

- hangup: ppp A*x7 ¥ 3 VUl

wvdial ZEIE LT ppp ARV Va3V EYMLED,

TAVYREKRTUED,

BEIC wvdial B8I{EL TWRWE S AIHE
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[armadillo ~]# aiot-modem-control hangup

¥ 6.16 aiot-modem-control hangup OY¥ > R
YIWT % . /etc/aiot-modem-control/startup.conf T auto dial I true ZH/HE. HND
register_check_interval ICBWRMEEZREL TWSIHE., ROEZEEH TR Y N T —7ZENH
kTWBI5E, BEMIC ppp DEHREZITVWET,
. get-phone-number: BEEHSEE

SIM A—RICRESNTVWSEEESZERLET,

[armadillo “]# aiot-modem-control get-phone-number
123456789012

X 6.17 aiot-modem-control get-phone-number ¥~ R
- get-signal-quality: B mE (RSRQ)EE

REDERBE (RSRQ: Reference Signal Received Quality) #ES L9, Sleep A7 & (& 255
ICRD&ET,

[armadillo “]# aiot-modem-control get-signal-quality

21
¥ 6.18 aiot-modem-control get-signal-quality A¥ > R
& 6.12 get-signal-quality & D {EDERk

RD{E BEK RDE Bk

0 -19.5 dB %% 18 11 dB Bk -105 dB %
1 -195dB LLE-19dB K | 19 :??hOBdBJ’)U:JOdB?E
2 fg dB{E-185dB% | 20 :T?o dB Uk - 9.5 dB k%
3 f]ﬁ85 dBLE-18dB % | 21 -95dB ML -9 dB k%
4 fs dBE-175dB %k | 22 -9 dB Lt -85 dB *
5 ljf7.5 dBLE-17dB% | 23 -85dB ML -8dB i
6 f7 dBLIE-165dB %k | 24 -8 dB L -7.5dB ki
7 f6.5 dBLE-16dB% | 25 -75dB L -7 dB ki
8 fe dBLLE-155dB %k | 26 -7 dB BLE - 6.5 dB %
9 f5.5 dBE-15dB % | 27 -6.5dB Ut - 6 dB 7
10 225 dBLIE-145dB %k | 28 -6 dB L - 5.5 dB

73



Armadillo-loT #— ko 1 A6 #RAY =27l EMERERR TS

RO{E R ROiE LS

11 :%4.5 dB Mt -14dB %k 29 -55dB Bk -5dB K&
12 :%4 dB Btk -135dB Kk 30 -5dB L -45dB K
13 ;%3.5 dB XY E-13dB Xk 31 -45dB BlE -4 dB K&
14 :%3 dB M E-125dB kK 32 -4 dB Bk -3.5dB K&
15 ;%2.5 dB XY E-12dB Xk 33 -35dB Bk -3dB K&
16 ;%ZdBLXL-HBdBiE 34 -3dB UL

17 %1 b5 dBBE-11dBK 255 EA. EORIREE

. wwan-force-restart :LTE EF LEBLH

LTE EFL%ZEEE LT, HiLEE. /etc/aiot-modem-control/startup. conf ICEEEH I /&
EHEFEITLUET, /etc/aiot-modem—control/startup.conf DFREICK > Tk, AV RAYERT T
SFETICREIDIMND FT,

[armadillo “]# aiot-modem-control wwan-force-restart

6.19 aiot-modem-control wwan-force-restart AV > K
. poweron: LTE €7 A EFRA >

LTE E7LZBLUE T, iCEIR. /etc/aiot-modem—control/startup.conf (CEEEHSNICREZ
FITULET, /etc/aiot-modem-control/startup.conf DBFICL > Tid. AV RAKRT T B =
TICEENDIMD T, BERICEEL TWBIEE, AHEIFIcav Y RERKRTLED,

[armadillo ~]# aiot-modem-control poweron

6.20 aiot-modem-control poweron d¥ > R
. poweroff: LTE €7 L EREA 7

LTE ETLDERZATULET, BCATESNTVWRHBE, AHETICIVYRERTULERT,

[armadillo “]#f aiot-modem-control poweroff

6.21 aiot-modem-control poweroff ¥ > R
. set-psm: PSM % 7E

PSM DEREZITWET, /XTX—%—I(C enable ZIBTELHBA. ZFDHEBIC tau(periodic
Tracking Area Update) & act-time(ACTive TIME) DIBIC{EXEE L X9, disable ZIEET
5&. PSM WMEXICED £9, default ZIEET S E&. PSM HEXICAD. tau & act-time
DYHAMEICRESNE T, #HMEIX. tau ' 3 9. acttime i¥ 1 9T,
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[armadillo “1# aiot-modem-control set-psm enable 3m 1m

6.22 aiot-modem-control set-psm enable IY > R

% 6.13 set-psm tau act-time REMRE/NT X —4 —

ISGA—4— ERETIREME (s ). m:r. hiH)

tau 2s,4s,6s:+-62s,90s,120s,150s-:-930s 1h,2h,3h---31h,
40h,50h,60h---310hn

act-time 2s,4s,6s'-:62s Tm,2m,3m---31m,36m,42m,48m---
186m

[armadillo ~J# aiot-modem-control set-psm disable

K] 6.23 aiot-modem-control set-psm disable A¥ > R

[armadillo ~J# aiot-modem-control set-psm default

X 6.24 aiot-modem-control set-psm default A¥ > R
- set-edrx: eDRX &7

eDRX DREEITVWE T, /{TAX—F—I[C enable ZI8EULIBE. FD#H3IC pcl(Paging Cycle
Length) & ptw(Paging Time Window eDRX) OfEZ1EE L F 9, disable Z3IEE IS &. eDRX
DMEMICIRD T, default ZIBET D E. eDRX NMEMICARD . pcl & ptw D HIHIEICRE S
nxd, #WHEEIE. pcl Y2048 #, ptw A 5.12 BT,

[armadillo ~]# aiot-modem-control set-edrx enable 20.48 5.12

K 6.25 aiot-modem-control set-edrx enable ¥ > R

& 6.14 set-edrx pcl ptw REABE/NTA—F —

INGA=F— RIE FIREME

pcl 5.12,10.24, 20.48, 40.96, 61.44, 81.92, 1024,
122.88, 143.36, 163.84, 327.68, 655.36, 1310.72,
2621.44 (#)

ptw 1.28,2.56,5.12,6.40, 7.68, 8.96, 10.24, 11.52, 12.80,
14.08, 15.36, 16.64, 17.92, 19.20, 20.48 (#)

[armadillo “1# aiot-modem-control set-edrx disable

6.26 aiot-modem-control set-edrx disable A~¥ > R

[armadillo “]#f aiot-modem-control set-edrx default

6.27 aiot-mmodem-control set-edrx default A~¥ > R
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. set-sleep: Sleep XTE
INT A= —I[C enable ZIETELIHE. TDRBICLTE €ETLEDYIZILA VT T —AHME
ERFEEENRVWEFIC Sleep E— RABBI2FE(Z UM ZEELEI, 100 = U#BH S 5000
TUMOEDEZIEERRETY,, disable ZRELLEBES. CORENEMERDET,

[armadillo ~J# aiot-modem-control set-sleep enable 5000

6.28 aiot-modem-control set-sleep enable O~ > KAl

[armadillo “1# aiot-modem-control set-sleep disable

6.29 aiot-modem-control set-sleep disable ¥ > K
- set-suspend: Suspend &E
LTE EF A®D Suspend BEZITWE T, enable /cld disable ZiEERIAETY,

LTE EFLA®D Suspend ZBMICT 2 &, LTE EFLIIERES - BRIEEED R Y —TE—RIC
LT DEMEERDFET, FHMIE. 7.1.3. AU—TE—R) 2SBS0,

[armadillo “]#f aiot-modem-control set-suspend enable

6.30 aiot-modem-control set-suspend enable IvY > K

[armadillo ~]# aiot-modem-control set-suspend disable

6.31 aiot-modem-control set-suspend disable ¥ > R
. activate: LTE EF LEMH1L

LTE €7 L% suspned IREEABITIEE T, suspend ZAMICHEL TWSEEDHAEHED
NV RTY, F—5—BEFRE suspend IREANBIEICBITHRBZWI EHHD £,

[armadillo ~]# aiot-modem-control activate

6.32 aiot-modem-control activate A¥v > R
- deactivate: LTE EFLIEEML

LTE €7 A% suspned KREENSERFESEX I, suspend ZEMICEREL TWDB EZDHEIA
NV RTY,

[armadillo “]# aiot-modem-control deactivate

6.33 aiot-modem-control deactivate A~¥ > R

76



Armadillo-loT #— ko« A6 #RAY =27l EMERERR S

. send-at: AT O<¥ Y R%EE

INOA—=F—(TIEEUL AT AVY REXELEY, AT AV REYTILIAT—a v THA
TLIEEW,

[armadillo “]# aiot-modem-control send-at "AT”

6.34 aiot-modem-control send-at Ol
. send-at-echo: AT A< Y RZFE(HERR)

IROAX—H —ICIEELR AT AV REZXEELX T, LTE EFLDSDIGENMEELEHICRKRRS
nEd, ATOXYYREYTINIAT— 3y THATLIEE W,

[armadillo ~]# aiot-modem-control send-at-echo "AT”
AT
0K

6.35 aiot-modem-control send-at-echo MOl
. status: S IRERT
LTE ETFLDREZRRLVLET, BRFHORETIELGL, FNZFNRBICIES CELEDF VY Y2

ICBEDET, i rsrg & rsrp & ppp IXRT7 ¥ a3 VIENHIESERTEEFEADT, BFOEICIE
B EH A

[armadillo “]# aiot-modem-control status

signale quality

manufacturer:
mode L :
revision:

app revison:
port(s):
status:

phone number:
imei:

operator id:

Cinterion

EMS31-J

REVISION 04.014
A-REVISION 01.000.17
/dev/ttymxcl
registerd
01234567890
012345678900123

rsrq: 19 [-10.5 dB <= rsrq < -10.0 dB]
rsrp: 44 [-97 dBm <= rsrq < -96 dBm]
sim slot: 1

”12345”

X 6.36 aiot-modem-control status A¥ > R

% 6.15 status RRREAE

EH {ED A

manufacturer LTE EFLELEH

model LTE ETLDETIL

revision REVISION 04.014

app revison LTE E7LH F/W NN—=Y 3>
port(s) FERLTWE YU FZILR—k
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=g {ED A

status LTE EF LA DEEIREE nosim: SIM 71— R&K$EA not
registered: X v b 7 —7 K& registerd: XKy kT —7
BERFH dial: ppp RT3 VHEIIH - FH

phone number SIM h—ROEBEFEES

imei LTE €7 A ® IMEl(International Mobile Equipment
|dentifier)

rsrq B E (Reference Signal Received Quality)

rsrp EIR & (Reference Signal Received Power)

sim slot FHLTWS SIM XOY ~

operator id XY NT—=0FEBZELTWBARL—5—ID

. aiot-modem-control {LIEfER
aiot-modem-control DEDEE Ek%E X 6.16. aiot-modem-control LIEHER, ICRUE T,

5% 6.16 aiot-modem-control {LIE#ER

EDh{&E Io—AytE—Y ik

0 IEERT

2 on Calling wvdial EifE+

3 Command Failed VY REK

4 Socket Error BEIS—

5 Command Not Found EBEOIOVYY RAEELHZEWN
6 Memory Error XEVRE

7 Serial In Use r 7)) 7 ILERT
8 Serial Error YUPINIZ—

9 Timeout TALTFI N

10 Parameter Error INFGAR—=F—T 55—

6.2.4.4. LTE Ic & 2 KeXlI[EHA

Xy M= EFMNET UIcKa T, BEMIC LTE ® NITZ(Network Identity and Time Zone) I
LZHBRBEERTULED,

FETOHRDORE - SRICEAL TIE. T6.6. RTC;, Z#SEIZE L,
6.25. 77AF7—ox—)L

Armadillo-loT =k D =1 A6 Tl&. 7747 =74 —I)LOFEIEIC iptables ZEARAL TWEI, T
BHEMRRED Armadillo-loT 7— kU x4 A6 Tld. FARROFIEEDHIC. IRNTOBFEEXEE - =
& BX)ZFFOl I B REICHR > TWVWET,

Armadillo Z&#fm e U TGERY 3KIciE. RER. BHAaE U THHESNRBWEED 7 717 —T 4 —
IWERELTEDIRFNIEWT TR A,

Z I TIF. iptables DRYU Y —DEE L. Armadillo Ry b T—7 (CERE N5 R1ICBEICERTE
ZHEAYT A EEBNLET,

6.2.5.1. iptables ®RY >~ —DEKTE
EERFITNRNTHA, ZfE - BmRIF IR TEEITSZLSICERELET,

[armadillo “]# iptables -—policy INPUT DROP
[armadillo ~1# iptables ——policy FORWARD DROP
[armadillo “1# iptables ——policy OUTPUT ACCEPT
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iptables DR ¥ —DEETRE LEXZFHT S

iptables DR > —DHREZH EICRT (RME - (X Z a9 3)ICIFRD
ANV RZEEITULET,

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

6.2.5.2. lo (A—AII—TNYy A >5—T 2 —X)DFT

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

6.2.5.3. iptables D& EMER
RESNTVWBEARTZZRI BICE. ROAVY RZERITLET,

[armadillo “]# 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

6.37 iptables &2 EER

X 6.37. iptables FREMHETR ) DFRETIEZE/NT Y ML THEESINF
I, INNPRHBLETRINDHEETT,

& DREZN—ZXIC, SSHP HTTPS B EDBETO L IILHSFHAET S
%@LH%&TbTM( EERBIITHLET,

6.2.5.4. iptables OREZHFFLUEHEBWICHEEBYT %

CETOFIETIT >z iptables D& EIE. Armadillo ZEBEEETDERDNTULEVWET, 22
T, Armad|llo loT &— k7 x4 A6 Tl iptables-persistent /Xy o —IZFIB LT, H5HUOHERE
LTRBWeREZBBMICERLE I,

iptables DREZRET DICiE. ROIVY RERTLET,
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[armadillo ~1# iptables-save > /etc/iptables/rules.v4

X 6.38 iptables REFREF

iptables-persistent "1 Y A M =)L N TWEI > LFEIL. /ete/
iptables/ 7« L7 N UDEFEE LB W6, X 6.38. iptables :RXERE
NEREUET, ROIY > R%EZEFTL T iptables-persistent - > A h—
LU, BE "X 6.38. iptables %ERTF1 Z1To> TSI,

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

¥ 6.39 iptables DR ¥ —&7E (REFFH) & iptables-persistent D1 >
A=

REEEFEHN S, Armadillo DRy T =7 ICERSNDFIOY A I 7 T, BEHIC iptables D&%

EPEASNET,

6.3. ANL—Y

Armadillo-loT =k x4 A6 TRAML—Y & UTERAREBT/NA X ZRICRULET,

£6.17 AL—IF/INAL X

TINA A TFARITINA R FEEIN—FT 13> AVI—T1—2R

FiR—K eMMC /dev/mmcb Lk@ /dev/mmcb Lk@p1 Fyih—R

#* v iR— R eMMC (GPP) /dev/mmcb Lk@gp2 7L *viR—R

F>iR— R eMMC (GPP) /dev/mmcb LkOgp3 7U FYhR—R

SD/SDHC/SDXC A—R /dev/mmcb Lk1 /dev/mmcb Lk1p1 microSD 2O v ~(CONT)

USB XEY /dev/sdx [a] /dev/sdx*1 USB RAKA V5 —T —
X (CONb)

[E[YUSB N\ T7#FIB L TEKD USB XEY ZERKE U ILIBEIE. BHINLIBIC sda, sdb, sde - ERDFET,

GPP(General Purpose Partition) I DWT

GPP (&, eMMC D@ EDiCiEmEigZZE L T eMMC REBICES TS
BEHTT, eMMC DBEDEEEBEIF 7 RL AEENERLRS
8. /dev/mmcblk0d & KT /dev/mmcb LkOp* [ICH U TED LS BEZAHE
T>TH /dev/mmcblkOgpx DF—FMNEZHRD B EIFHD £ A,

Armadillo-loT — k> = A6 Tld. 8 MiB ® GPP Z 4 DERL TWL
X9, KEBOARZ '3 6.18. eMMC D GPP D&, IERULE T,

# 6.18 eMMC O GPP DA

TARITINAR liikas

/dev/mmch LkOgp@ 1Y ABEREDRE
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TFTARITINA R Jizb=d
/dev/mmcb Lk@gp1 FHIEE
/dev/mmcb LkOgp2 1 —1F—%EE,
/dev/mmch LkOgp3 a2 —H—%Eig

GPP o1 —H—{EiZ=ERT BHl% 225 eMMC @ GPP(General
Purpose Partition) ZFf|fE9 %, ICEEHEL TWLWET,

=

6.3.1. ANL—YDERTE

22Tl SDHC h— REEBRELIBAERICR b L—VOEAFFERBAL£T. LEORB TR,
SEBOBEN TTEBAIC, SD/SDHC/SDXC H— K% SD A— K EXR L& T,

SDXC/microSDXC A1— R%Z{#ERT 2i5&ald. EHilc 6.3.2. ANL—Y
DIN—FT 14 aVEBEREETA—NY N ZBRULUTT7A—T Y N EIT50
ENHDET, cnld. Linux A—RILDNexFAT 771V AT LA%ZiK
= STEMTERWEHTT, BF. BALLIEDD D SDXC/microSDXC
H—RIEexFAT 774NV AT LTI A—NY SN TWVWEXT,

Linux Tld. ZV7EBRAFER 7 7AILPTa L7 MNJIE, —DOARBEICEEDHENTWVWET, HD R
NL—YFNAADT7AINIV AT L%, CORBEICBINTSZE%E, XUV RNTBHREVWWET, ¥
Y hZETSIYYRIE. mount TY,

mount AN Y ROBEIRQZT A —T v NI, RDED TY,

mount [-t fstype] device dir

X 6.40 mount Y ¥ RE

-t A7V avIicE< fstype ITIE. 77ANIATLIATHZIEBEELE T, 771NV ATLIAT
DIEEITEEAEETT, BIEULITIHZE. mount AV RIETPAIIVATLIA T HRULET, TDHE
BERITUHBYREDEFIBRD EFEADT, BEICT ZAILIAT LY A TH9H > TWBIBE X
THICIEELTLEES W, FAT32 7 7MLV AT LADGZEE viat | EXT3 7 71 ILY AT LADZBEE
ext3 ZIEELX I,

BE. BAURKIEDND O SDHC A— KIE FAT32 Ffcld exFAT 77 1)L
VATLATT7A—NY RENTWEY,

device ICld. ARNL—ITFNARDTNA AT 7AIE%EIBELE I, microSD H—RKRD/X—F «
a3y 1 OFE /dev/mmeblklpl . /X\—F 1 ¥ 3> 2 DIFEIL /dev/mmecblk1p2 &b £9,
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dir [cld. ARL=IFNARADT7AINIRATLEIIVRNTDTFTALIZ NI EIBELET,

microSD X0 w k (CONT1) IC SDHC Ai— RZEA L. UTICRI AV RZETI S &, /media
FALIRNYICSDHC h—RD 7 7AIVV AT LERY IV RNTZZEMNTEZET, microSD H—RK
D7 7AIIE. /media T« LI NI TICERZDESICED XY,

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

641 ARL—=IDIVV K~

ARNL—VEZLICHOANTICIEH. PYNIYREWSHEENRDRETT, PYVYIYRNEITSOAYY
Rik. umount T, A7 g>&UT. ZUNITVRNUIEWTFNRAANY T RENTWSE T oLV~
UEBELE D,

[armadillo ~J# umount /media

642 ANL—YDFVIIV N
6.32. ANL—=YDNN—FT I gVEBETA—T VY L

BE. BALLIEND D SDHC h—RP USB XEUIE, —2D/N\—FT >3 >%HS5, FAT32 77
AW RTLATT A=Y FENTVET,

IN—TF 4V aviERELZBE UL WES., fdisk AV REFALET, fdisk AV ROERFIEL
T. — 2D/ —TFT 43V TEREINTWVWS microSD H— RD/I—F 13 >vE, 2 DICHEIT 56%
¥ 6.43. fdisk AY Y RICLBNN—TFT 1 a3 VER, KLRULET, —E. BBFEO/N—T 1 >3 > ZHIkR
LT, #Fircic 724 IUNR—FT 023>y "2FKLTWET, L£LBO/X—F 3 >iciE
100MByte. Z20HD/IX\—FT 1 2 aVICEDDBREZEIDHTTWEXT, £EO/N—FT 1> 3> /dev/
mmchLk1pl . ZD&d /dev/mmcblk1p2 E2D EF, fdisk ATV ROFMAREVAIF. man X—I%E
ESBLTLLEE W,

[armadillo “]# fdisk /dev/mmcblk1

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

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

Command (m for help): n
Partition type
p primary (0 primary, 0 extended, 4 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (1-4, default 1): 1
First sector (2048-7744511, default 2048):
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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.

6.43 fdisk AYY FIc&B/N—FT 1 aVEE

FAT32 77 ALY AT LATARNL—IFNARET A=Y v T BICiE. mkfs,vfat ATV R%&{EH
LET, Ffe. EXT2PYEXT3., EXT4 77 ANV RTALAT I A— v NT BICIE. mkfs.ext2 ¥»
mkfs.ext3 . mkfs.extd AY Y REFEHALET, microSD h—RD/I—F 43> 1 2EXT4 771l
VATFALATITI A=Yy hFTBIATYRHlIZE, RICRULET

[armadillo “J# mkfs.ext4 /dev/mmcblk1p1

B 6.44 EXT4 7 71 LY 27 L DR
6.4. LED

Armadillo-loT %#*— k™7 = A6 ™ LED i& GPIO TSN TWA 1t V7 I 7 THET 32
ENTEET,

FAARALTWBETNAARTANELED 75 RELTEESNTWS e, LED VSR TFov LI ~ULL
TOT77AILICE>TLED OHIZITSCENTEXY, LEDVZRAFT LI~ &R LED OXs%ZE
RICRULE T,

FKO6.19LED 75 AF v LY MU & LED OXIG

LEDY X7« L I KV A5 —T71x—R T7AINNUH
/sys/class/leds/red/ J—4H— LED /& default-on
/sys/class/leds/green/ 1—4— LED #& default-on

IO TIX, £F=D LED #/R9 LED 72 XF 1 L2 kU % /sys/class/leds/[LED]/ D LD ICFK
SLUEYJ, [LED] OERZEEFHHAMNZATLIEIL,

6.4.1. LED %= R T//HKT9 %

LED 75 XF«4 L2 RULIT® brightness 7 7 1 JINEZEZ AL &l K> T, LED OEKT/ELT
HETS5TEMNTEZET, brightness [CEZADEMREIF 0~255 T,
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BERERTTE

brightness (C O LIANDEZEZEZIAD E LED NEATUE T,

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

X 6.45 LED ZR TS €%

D LED (T [SIBEHIEIDHERED IR W\ 2 8.

OGHAT). 1~255(4T)D 2 DDRIEDHIEET 5T ENTEET,

/ Armadillo-loT — ko =1 A6

brightness ([CO ZEZIAL E LED AEATUE T,

[armadillo “J# echo 0 > /sys/class/leds/[LED]/brigh

tness

6.46 LED ZHTZE 3
brightness ZFMAHT & LED DIRENEEBETEXT,

[armadillo “]# cat /sys/class/leds/[LED]/brightness

6.47 LED QIRREZRTY %

6.42. NUHZEERT S
Linux Tl&. LED ZH2FEDT A I VI THLSE

B5ZEMNTEXRT, Ihz ThUST EHUET,

LED VS AT« LI KNULIT®D trigger 7 7 A IILNEZEZEZ AT T EITE>TLED OELT/EITICNY

HERBEITDIENTEXT, trigger THR—KZ

NTWBEIRXTDED TY,

& 6.20 LED b Y HOER

BE B

none NUAZERELEEA

mmc0 eMMC D7 7 ERZV7ICLET

mmc 1 microSD 2Oy hD7 I ERAZ VY 7ICcLET

timer EBOYA IV TRISEIETVWET, COREICTSDT
Elc&h, LED 7 X7« L7 M YLLITIC delay_on,
delay_off 7 71 ILAHIR L. FN2 TR, SHOREZ =
UMEBEMNTEELERT

heartbeat DHEOLSICRT/BIZITVWET

default-on FIC Linux I—ILDSERUET, LED BARITULET

trigger 77 AL ZHAHT EHR—ELTWB NI AE BREBMO MU ABNKRTRENET, [1H°

FNWTWBEDONIRED NY H T,

[armadillo “1# cat /sys/class/leds/[LED]/trigger

[none] rc-feedback kbd-scrolllock kbd-numlock kbd-capslock kbd-kanalock kbd-shif
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tlock kbd-altgrlock kbd-ctrllock kbd-altlock kbd-shiftllock kbd-shiftrlock kbd-c
trlllock kbd-ctrlrlock mmc@ mmcl timer oneshot heartbeat default-on

X 6.48 XL TW2 LED kU HZERR
UTOONXY RZRTIHE, LEDN 2 WRULT. 1 MEITZBDIRLET,

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

6.49 LED @ kY HlC timer ZiEET 5
6.5. 1 ——XAAL v F

Armadillo-loT =k Vx4 A6 DI—HY =AY FDT/NAARZTANEFE, ATy hTINARE
UTEEINTWET, 1Y TYRTNARDTNART7AIDNERIT YTy 2 /U =AY K
2RI B ENTEEXT,

A—H—-XAYFDAVTYRNTNNART7AILE. ERAYFICRIGUcARY D= RZRITR
LEY,

K621 AV TYRTFNARXT7AIEARYNOI—R

A—H -1y F ATy RNTIRARAT 7L ARYFI—R
SW1 /dev/input/event0 28 (KEY_ENTER)

A7y hTNRARERESNIIREICA Ty T ADEIDIRSNK T,
USB TNA R EZHEBLTA Y Ty hTNNA X ZEML TWBIHEIZ.
TINAZAT7ANDA VTV I ANERDAREENHD XTI,

6.5.1. IRV N ZHRI S

A—F—RAYFDOIRI>Y Ty a2 /U )—=RANRY NEHERT Dchic, T TIE evtest IV R
ZHIALET, evtest ZFLETFT BICIF. Ctrl-c ZADLTLIESE W,

[armadillo “]#f 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 ———————————-
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Event: time 1523249446.349969, type 1 (EV KEY), code 28 (KEY ENTER), value 1 (2]
Event: time 1523249446. 349969, -----—--—-————- SYN REPORT ----—-——————-

M 650 A—H—XAvF: ARV NDHER
(1) SW1 ORYY Fyvoa ARYRNZEBREULEEESDERR
(2) SWI1 ORYY VD)= AR NEBBEUIEESDRTR

6.6. RTC

Armadillo-loT — ko x4 A6 (&, Y T7R—RLEICEEHESEEY 7Ly L2710y 7 (RTC) #
gEExFBELTWEY,

6.6.1. RTC ICRZIZRET 5

Linux ORZIIC &, Linux 71— *)bb*f’*fi@“%/l?hﬁ[l‘/ﬁc‘: RTC BT BH/IN—KRT 7Y
Ovoo2@ENHDET, RTC ICHKAEZXREST DcdHIcid. FITVRATL7AVIEZERELE T, F
@&L\A—Fﬁlj7D/7%/ZTA7D/7t—%éﬁ%¥%tabijo

VRATFLAVAY YL date ANV RZHAWTREULE T, date AV RDSIFICIE. BRET DEX%=

[MMDDhhmmCCYY.ss] E WS 7 A =NV N TERELVLET, B T7A—~N v hDET 4 —I)L ROEKRZRITR
LET,

KE2Z2BAT7A—<T v DT 14—ILR

74—ILR =L

MM A

DD H(BREH)

hh F

mm )

cc FORYID 2 HT(HBEH)
Yy FORED 2 HT(EKT
ss (A& T)

2021 £3 B 2H 12K 34 7 56 WICERET 5h1ZRICRULE T,

[armadillo ~]# date

Sat Jan 1 09:00:00 JST 2000

[armadillo “]#f systemctl stop systemd-timesyncd.service
[armadillo ~1# date 030212342018.56

Fri Mar 2 12:34:56 JST 2021

[armadillo ~1# date

Fri Mar 2 12:34:57 JST 2021

6.51 YAFLVOY YV ERE

timesyncd.service BEIEL TWE T, systemd-timesyncd.service I&,
BENELWEEZ TWBRAIERD LS, BEITYRTLZOVIH
KON—RIz770v 7 %ZHRELEXT,

/ Armadillo-loT % — k7 =z 4 A6 TIi&. & # T systemd-
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ZDfce. date ANV RTEEDKAZREL TH. I <IC systemd-
timesyncd.service IC &k > TEBRIOIE UL WKKICBREINTLUERWVE
T, cNzEBlT2H., YATLY7OY I %ZHRET DHEIIC systemd-
timesyncd.service Z{E1t T 2RENH D XY,

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

Armadillo-loT '~k x4 A6 DA LV =Y IEFT7 4L hT JST I
RESNTVET, timedatectl AVY RT, ThEEETZIENTE
£,

ALV —>% UTC ICERITBICIIRDOLSICINVY RZETLET,

root@armadillo:"# date

Tue Feb 12 10:32:07 JST 2019

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

Tue Feb 12 01:32:10 UTC 2019

VAT LAOv I EEZREER. I\—Rox770v 2% hweclock VY RZBHWTHRELE T,

[armadillo ~1# hwclock (1)
2000-01-01 00:00:00.000000+0900

[armadillo ~1# hwclock --utc --systohc (2]

[armadillo ~J# hwclock --utc 0
2018-03-02 12:35:08. 21391140900

K 6.52/\—RozF770Ov I %RE

(1) BEO/N—RDxz 770y 0 %2xkn~UVLET,
(2] N—=KRoz770yv 7 %=HERREUTC)TERELX Y,
(3) N—=—Roz770v IR UTC TEUKERESNTWBS I EZERLET,

6.7. GPIO

Armadillo-loT Z— k7 =1 A6 @ GPIO [&. generic GPIO & U TEERINTWET, GPIO 7 Z X
TALIRNIULTOT7 7A4ILICK >T GPIO OFlEZITD T EMTEEXT,

"% 6.23. 9712y k CON3 K> & GPIO HS 0t DEEVIEGPIO £ LTAAT 22T
EENER
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£6.2371=v k CON3 Ex & GPIO &S DXt

EY&S Ev4& GPIO &S
3 GPIO1_1017 17

5 GPIO1_1016 16

7 GPI104_1006 102

8 GPIO4_|007 103

9 GPI104_1008 104

10 GPIO4_|009 105

% 6.23. H71=w k CON3 F> & GPIO B2D%, d 3,5, 7~10
Ey E A AIREETIE GPIO E LCRIET 22 ENTEE A, 2RSS
DE>% GPIO &£ UTHAYT 255X, at-dtweb ZAWE T,

at-dtweb OFIAAEICDWTIE T22.3. Device Tree ZhH AN ARG
%) #BLTLEEIL,

GPIO BHSERDAKL DB ZENTEFXT,

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

Bl Z X, GPIO4 108(%71=w k CON3 9 EV)DIHFEIF. LUTDELS
[CiZD X9,

(4-1) %32+8=104

6.7.1.GPIO VS RATF« LI MY =T B
GPIO ZFBEI 3IclE. FTGPIOT A LI MU ZERT 2REDHD KT,

GPIO 75 AT 4 LU UL, /sys/class/gpio/export [T GPIO BEEZEZ AL &ICk> T, 1EHK
TEIENTEZT,

[armadillo ~1# echo 17 > /sys/class/gpio/export
[armadillo ~1# ls /sys/class/gpio/gpiol7/
active low device direction edge subsystem uevent value

6.53 GPIO 75 X7« L7 bV ZELT S

LIEDERATIE. F£E2D GPIO #R9 GPIO V7 S XAF 14 L2 hU% ”/sys/class/gpio/[GPI0]” D& S
lCRELELET,

EREHD GPIO 7 2 AT« LV MY ZHIBRT BICIE. /sys/class/gpio/
unexport | GPIO BB S ZEZIAHFX T,
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[armadillo “1# echo 17 > /sys/class/gpio/unexport
[armadillo ~]# Lls /sys/class/gpio/gpiol7/
ls: cannot access ’/sys/class/gpio/gpiol7/’ : No such file or directory

6.7.2. AN K RAZEET S

GPIO 4 LZ FULIT® direction Z7AMINBEZEZTAD I EICE>T. AHOAAZZEET S
CEMTEEXT, direction [CEZIADEMREZRICRULET,

5% 6.24 direction DHTE

BRE BB

high AEAAEZE OUTPUT ICERELE T, HAOLNILOBIE/BREZTSIEMNTEET, HALANILIFE HIGH LARILIC
BRDET,

out AHAAEZ OUTPUT ICERELE T, HALNILOBIE/EEZITOIIEMNTEE T, HALANILIE LOW LAILIC
BROET,

low out ZRELBEERUTY,

in AEAAE%Z INPUT ICERELET. ABDLRILOEREBEITS ZENTEETFINREETELE A

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

6.54 GPIO D AN ARZRET B (NPUT ICERTE)

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

6.55 GPIO D ANAEERET % (OUTPUT ICRE)
6.7.3. AALRNILZERT S

GPIO 7«4 L7 N ULLTF®D value 77 A LD\ SfEZFRHHT I Elck>Te AALNILZEREIT S
EMTEXT, "0"1dF LOW LAJL, "T"E HIGH LRN)LZEZRDbULET ADLANILOEEIEAL AT
AV INPUT, OUTPUT O ESE5THITS ZENTEFXT,

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

6.56 GPIO AN L NILERET 3
6.7.4. HALNILZRET %

GPIO 4 LY KN ULITF®D value 77 A LEZEEATZ Elc &> T HALNILZRET S &
MTEFXT, "0"IF LOW LAJL, "0"BUAME HIGH LRNILZ2RDUE T, HALNILDOREFALHAA
[AY OUTPUT TRIFNIFITS ZEFTEE A,
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[armadillo ~]# echo 1 > /sys/class/gpio/[GPI0]/value

X 6.57 GPIO OHAL NIV ERET %
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7. A8 - BMXRENMEEEEE

ARETIE. Armadillo-loT 7=k V1 A6 O EEBES] - FIREEEEPEIFEE— N, REEBICD
WTERBL XY,

7.1. BEE— R EREBEBK

Armadillo-loT —hk 7 21 A6 DEMEE— N EREBBZRICRULET,

TR TR TR TR et
(s ) (hem) - (3 )

1

RTC 75—/, aiot-alarm-poweroff
\l, poweroff IR

aiot-sleep-sms aiot-sleep
mjvyp iy _

SMS 215 &— SW1HT

SW1ETF S—Ls

RTC 75—
RTC75—L GPIO ID5AH
GPIO &JD3A & USB 7/3-1 2$
USB F/\f 235t UART F— 425

UART 7 —%%(5

7.1 REEBR
7T11.79747F—R
'CPUENE). "LTE-M Y 2 —)L:8IE; REDOE—RTY,

Armadillo-loT #'— k7 1 A6 DEFEZRARE Linux H—XRILHEEIL. £ W@E 7V T+ TE—RITE
BLEY,

FEOT7 YT — 3 VDETY. At — - TN ZAOHIE. LTE-M ¥ Ethernet TOEEH

AEETYD, RPENEHEITZE—RTY, PIVT+TE—ROKHZELDELIT B LT, HEE
NEWEZBZENTEFRT,

712. vy N OVE—R
TCPU:AZLE). TLTE-M ELk) DRETH D REHEEBEBNENASDIEDTEDE—RTY,

ZFOKRME. CPU Z{ZElEEHE, Linux AI—RILEY v Y RTTIYUTWBIRETH DD, 79747
E— RICEKRT BICIE Linux A—XRILDRERE D OEBAIID £,
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Yy NI IVE—RHLS
—EBRZYVIN - BiERZIT

71.3. AY—=TE—K

CPURFH,. "LTE-M{Z1E) REDE—R T,

7UF 4 TE—RICEBT ZICIE. RTC OF 5 —LEIDABEFERT ZH.
SHENRBDET,

CPU(i.MXBULL) [£/8 7 —< % ¥ X > kD Suspend-to-RAM JREEIC /2 D | Linux 1—=% /LI Pause
DIRREICIRDFT, Vv Y N TVE—REHRTZEHEEBENIEEWVWTI D, Linux A—XILDEENIZ
RETHZHBWEBETT VT4 7 E—RICBBNAETY, I—F A v FODETF. RTCF7Z—A
2 DiAF. GPIO E|DAH, USB F/\+1 ZAD#EfE. UART ICLKBT—9RE. IC&>TTF7IVT74TE—
RADBBENTEET,

7.1.4. R —"(SMS EKRAIEE)E— K
TCPU:AF,. "TLTE-M: 758, REDE—KTY,

AV—=TE—REDEWVE, SMSDZREILL>T. PITATE—RNOBR LT THEIRTT,
LTE-M: {5 (PSM) DIREETH B Tcth. AU—TE—REDBENZHELX T,

72. vy NI VE—RADER ERK

vy NTIVE—RABEYT %ICIE. poweroff ¥ Y R, Fild aiot-alarm-poweroff A< > K
ZEXRITULET,

7.2.1. poweroff ¥ > R

poweroff IV REEFTLTIY v Y MY D VE—RICBEULISGE. BROVIR - EHOHTT Y
T4 TE—RICEBBNAIRE T, poweroff AV Y ROETHZERICRKLET,

[armadillo ~]# poweroff

[ 0K ] Stopped target Timers.

[ OK 7 Stopped Daily man-db regeneration,.

[ OK 1 Stopped Daily rotation of log files.

KA
[39578.876586] usb usb1: USB disconnect, device number 1

[39578.882754] ci_hdrc ci_hdrc.@: USB bus 1 deregistered
[39578.888133] reboot: Power down

7.2.2. aiot-alarm-poweroff aAY¥ > R

aiot-alarm-poweroff AVY RZETISIET, Yv Vv AT U VE—RICERE. RTCOD7 Z7—LA
BDRAHZENIATERR (P77 7E—RICE®) 952N TEFXRT, IVYRERXZMUTICRL
£9,

[armadillo ~]# aiot-alarm-poweroff [IRFEREZIA S DR BEFIPE]

7.2 aiot-alarm-poweroff V¥ Y RER
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Yy RTOVE—RIGERL. 300 MBICTT—LAEIDAAZRESETDICIE. ROLSICaATY
RERITULETD,

[armadillo “]# aiot-alarm-poweroff +300
aiot-alarm-poweroff: alarm timer +300 second

RERZIN S DFEMEIZ 180 UL ZIEET 2LEN G D XTI,

7.3. AU—=TE—RADEB LK

aiot-sleep AVY R%ZRTITZ2ET, AV—TE—RICBBEIZENTEEXET, RAU—FE—R
DEDER (P77« 7E—RICBBT 3) £, aiot-sleep Y R%EZEITI B HIIC aiot-set-wake-
trigger ANV RCEAEBELET, I—F—AAM v FICLDERIFEETENCTHE > TWVWET, ik,
RCPRSMFIE OR R TORENTEETT,
7.3.1. RTC 7 5 —LEIDAHLISNTDRK

aiot-set-wake-trigger A¥ Y ROER EREARB/NIA—FZUTICRULET,

[armadillo ~]#f aiot-set-wake-trigger [TRIGGER] [enabled|disaabled]

7.3 aiot-set-wake-trigger AV RER (RTC 75— LEIDAHUNTDERD & E)
& 7.1 aiot-modem-control TRIGGER —&

TRIGGER iz

usb-lower XA4>2=y k CONS(USB RRA KAV H—T 1 —R)D_LEX
[CUSB F/N\A RZEFEKRULIcEE

usb-upper XA4>2=vy k CON5S(USB IRA KA VT —T7 1 —X)DTER
[CUSB 7N\ RZEFBIRULIEE

uart3 XA>2=wy k CON3, CON4(ZUTZINAVI—Tz—R/
dev/ttymxc2)IC T— 9 ZENH o e & &

avY—)l(/dev/ttymxc2) IS AADH > feIFBICR ) —TE— RN SEKRT BICiE. RICRIT AN
YRZEEITULEY,

[armadillo ~]# aiot-set-wake-trigger uart3 enabled
aiot-set-wake-trigger: uart3 enabled

[armadillo ~1# aiot-sleep

aiot-sleep: Power Management suspend-to-ram

[ 1767.050404] PM: suspend entry (deep)

[ 1767.054019] PM: Syncing filesystems ...

[ 1767.236546] fec 2188000.ethernet eth0: Link is Up - 100Mbps/Full -
flow control rx/tx

[ 1767.428714] done.

[ 1767.431262] Freezing user space processes ... (elapsed 0.001 seconds) done.
[ 1767.439582] OOM killer disabled.

[ 1767.442834] Freezing remaining freezable tasks ... (elapsed 0. 001
seconds) done.

[ 1767.451485] Suspending console(s) (use no _console suspend to debug)

X aAvY—ILICAA
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[ 1767.567686] OOM killer enabled.

[ 1767.570875] Restarting tasks ... done.
[ 1767.606048] PM: suspend exit
aiot-sleep: change mode CPU Idle

7.3.2. RTC 7 5 —L&IDAH T DR
RTC 75— LB AHTORKETSHE, /NSA—F —RENRBDET,

[armadillo ~]# aiot-set-wake-trigger rtc [enabled|disaabled] <IR7ERFZIH S DR BIED

7.4 aiot-set-wake-trigger AV REX (RTC 77 —LEIDAHTODRKRDIES)
RERZLD S ORBHWE E 60 WU LZIEET D2HENHD XTI,

300 BICRTC 75 —LZEIDAHEHRLESIE, RY—TE—RHMSERSETEZIVY RETHEULT
Lmbi?o

[armadillo “]#f aiot-set-wake-trigger rtc enabled +300
aiot-set-wake-trigger: rtc enabled
aiot-set-wake-trigger: alarm timer +300 second

[armadillo “1# aiot-sleep

aiot-sleep: Power Management suspend-to-ram

[ 1767.050404] PM: suspend entry (deep)

[ 1767.054019] PM: Syncing filesystems ...

[ 1767.236546] fec 2188000.ethernet eth0: Link is Up - 100Mbps/Full -
flow control rx/tx

[ 1767.428714] done.

[ 1767.431262] Freezing user space processes ... (elapsed 0.001 seconds) done.
[ 1767.439582] OOM killer disabled.

[ 1767.442834] Freezing remaining freezable tasks ... (elapsed 0. 001
seconds) done.

[ 1767.451485] Suspending console(s) (use no console suspend to debug)

X #9300 RO

[ 1767.567686] OOM killer enabled.

[ 1767.570875] Restarting tasks ... done.
[ 1767.606048] PM: suspend exit
aiot-sleep: change mode CPU Idle

7.3.3. BERERDY U7

"9”\TU);£EEEI%O U7 FBICRBRICRIIANVY RERITLET, I—Y =21 v FIC L BERRK
FEMETE T A

[armadillo ~1# aiot-set-wake-trigger all disabled
aiot-set-wake-trigger: clear all disabled
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HBT - FREEHKEE

7.4. Y —7(SMS &R ATRE) E— FADER LiEkR

aiot-sleep-sms AV Y REETTD I &ET. AY—T(SMS EKRAEE) E—RICBBITD I ENTEF
To AV—TE—RHISDEKR (FIVT14TE—RICBBT D) £HEIE. aiot-sleep-sms IY Y K%
1179 HilC aiot-set-wake-trigger ANY RTHEABELE T, I—V—XA v FIC L DEKRIIEETH
IR > TWET, aiot-sleep-sms AV Y RZEITUHBE SMS Z{E I & DREKRISEBIICHRICR

DT, Flo. RIREMZ OR RHETORENTETT,

aiot-sleep-sms AVY¥ Y ROETHIZRICRULET,

[armadillo “]# aiot-sleep-sms

aiot-sleep-sms: Power Management suspend-to-ram
AT+CMGF=1

0K

AT"SIND="message”, 0
“SIND: message, 0,0

0K

AT+CMGD=1, 4
0K

AT+CMGL="ALL”
0K

[ 3508.609638] PM: suspend entry (deep)
“SIND: message, 1,0
0K

[ 3508.613982] PM: Syncing filesystems ... done.

[ 3508.637946] Freezing user space processes ... (elapsed 0.001 seconds) done.
[ 3508.646276] 0OM killer disabled.

[ 3508.649527] Freezing remaining freezable tasks ... (elapsed 0.001

seconds) done.

[ 3508.658161] Suspending console(s) (use no_console suspend to debug)

X SNS ==

[ 1767.567686] OOM killer enabled.

[ 1767.570875] Restarting tasks ... done.
[ 1767.606048] PM: suspend exit
aiot-sleep: change mode CPU Idle
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8. Linux 71— =X JL{tHR

AETIE. IHBHEIRED Armadillo-loT — k7 4 A6 @ Linux A—XJUERRICDWTERBBL &
9,

81.F7A) IV T7a4FaL—YaY

TIZHEERED Armadillo-loT ¥ —k U x4 AB ICEZTAFTFNTWS Linux A—XJLIE. 74/ 83
YI74FaL—yarvMERINTWET, Armadillo-loT ¥—ko x4 A BOF7 A bV T 4
Fal—yarvdhEEInTWwd 7 7a0)IE, Linux A—XILY —RX 7 7A)L (linux-v4, 14-
at[VERSION]. tar.gz)IC&E 5 arch/arm/configs/armadil lo-640 defconfig TI,

armadi LLo-640 defconfig THMICE > TWBEERLRFKEZ 3k 8.1. Linux h—XRILEEXRE,) TR
LEd,

% 8.1 Linux 1—XRILEERE

aAv7«47 FtEA

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

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

MIGRATION Page migration

82. T7AINEBATI 3V

THBEERED Armadillo-loT — kD =4 A6 @ Linux h—XILDOREIA 7> 3 VICDWTEHRAL
9o TIAILMRETIE. ROKLSICHRESNTVWET,

K82 LNux I—xRILODF7 A NEENWA TV gy

BEgAryay Gl

console=ttymxc2 EEIOVBRENEAZTNZA =)LV Y —ILIC ttymxe2
(CON3 / CONA)=IEELE T,

root=/dev/mmcb Lk0p2 W=7 7AWV AT LICeMMC ZIBEL T,

rootwait root= TIEULLT/INA AQFIFAAEICIRZETIL—~hT7 740
IWORTLADIY DY N ZEBESEET,

8.3. Linux K71 /\—E

Armadillo-loT — D x4 A6 THRAT A ZENTELZT/NNAARSANICDOWTEHBALET, &R
FANTHRHLULTWSY —XO—RDSE5FER T 7AILD/IXAY, AV T714FaL—Y 3 VIchER
ER. ROTNNA AT 7AINEBEICDODWTEHULET,

8.3.1. Armadillo-loT — k> 1 A6

Armadillo-loT 7=k o 24 A6 D/\— RV 7 DBHRBRPEVDVILFTL 7 ABH,. i.MX6ULL
DHEMEFIERZR ENEREINTVET,

FAEd DY —XI—K . arch/arm/mach-imx/

. arch/arm/boot/dts/armadil Lo-640. dts
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A=AV T14F¥2
L—>3>

8.3.2. UART

. arch/arm/boot/dts/armadillo-iotg-a6. dts
. arch/arm/boot/dts/imx6ull. dtsi

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

System Type ———>
[*] Freescale i.MX family -—> <ARCH_MXC>
[x] i.MX6 UltralLite support <SO0C_IMXeUuL>

Armadillo-loT “— k7 x4 A6 O ) 7 )i, iMX6ULL ® UART (Universal Asynchronous
Receiver/Transmitter) ZFfJFHL TWZE 9, Armadillo-loT ¥— k7 1 A6 OIEEIRETIE. UART3
(CON3 /CON4) #zavy—ILEULTHFIHLTWE Y,

A =XV bk

B#EdsY—X0—R

- FT—YEv kR 7or8EvYh

- AhvTEYERR Tor2EY bk

< IXUT 1 B or HE or 1B L

- 70— CTS/RTS or XON/XOFF or 7 U
- BRR—L — h:230.4kbps

. drivers/tty/n null.c

. drivers/tty/n tty.c

. drivers/tty/pty.c

. drivers/tty/tty baudrate.c

- drivers/tty/tty buffer.c

- drivers/tty/tty io.c

. drivers/tty/tty ioctl.c

. drivers/tty/tty jobctrl.c

. drivers/tty/tty ldisc.c

. drivers/tty/tty ldsem.c

. drivers/tty/tty mutex.c

. drivers/tty/tty port.c

- drivers/tty/serial/earlycon.c

. drivers/tty/serial/serial core.c

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

Device Tree R 1 X> . Documentation/devicetree/bindings/serial/fsl-imx-uart. txt
~
- Documentation/devicetree/bindings/serial/serial. txt
TINART 74 YYPIAVI—TT—2R FINART7A )
UARTI1 /dev/ttymxc0
UART3 /dev/ttymxc2

H—XIA>YT14F¥2

L—ygyv Device Drivers -—->
Character devices -—->
[x] Enable TTY ITY>
Serial drivers --——>
[*] IMX serial port support <SERIAL_ IMX>

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

8.3.3. Ethernet

Armadillo-loT ¥ — k2 x4 A6 @ Ethernet (LAN) (&. i.MX6ULL @ ENET(10/100-Mbps
Ethernet MAC)ZFfFBLU TWE Y,

BERE . BfERE: 100Mbps (100BASE-TX), 10Mbps (10BASE-T)
. BIEE— K: Full-Duplex (=), Half-Duplex (¥_)
. Auto Negotiation H#7/R— k
- Fr U PRHATIR—
- UV IR R=b
BEddY—XI—NR - drivers/net/Space. ¢
. drivers/net/loopback. c
. drivers/net/ethernet/freescale/fec main.c
.- drivers/net/ethernet/freescale/fec ptp.c
. drivers/net/phy/fixed phy.c
. drivers/net/phy/mdio-boardinfo.c
. drivers/net/phy/mdio bus.c
. drivers/net/phy/mdio device.c
- drivers/net/phy/phy-core.c
. drivers/net/phy/phy.c
. drivers/net/phy/phy device.c

- drivers/net/phy/smsc.c
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Device Tree R 1 X
N

XYy RT=TFINAR

H—xXI)AvT4F2
L—>3yv

83.4.LTE

Armadillo-loT #— kD -+ A6 (& LTE €7 A EMS31-J ZFIFALTWE T,

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

. eth0

Device Drivers -——>
[*] Network device support --—-)>
[*x] Ethernet driver support <ETHERNET>
[*] Freescale devices <NET_VENDOR_FREESCALE>
[x] FEC ethernet controller (of ColdFire and some i.MX CPUs)

<NETDEVICES>
—->

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

Ffexy h7—22

XUV 3 VRESLIC ppp ZFIBLTWET,

TINA X

B#EdsY—X0—NR

H—xI)A>Y T 1%
L—>3y

8.3.6. SD /R k

- ppp0
. drivers/reset/reset-ems31.¢c
. drivers/net/ppp/ppp_generic.c

. drivers/net/ppp/ppp_async.c

Device Drivers --—->
[x] Network device support -——->
[*x] PPP (point-to-point protocol) support
[x] PPP support for async serial ports
-%- Reset Controller Support --->
[*x] GPIO-based Reset Driver for Tales EMS31

KNETDEVICES)>
<PPP>
<PPP_ASYNC)>
<RESET CONTROLLER>
<RESET EMS31>

Armadillo-loT =k 7 x4 A6 @ SD 7/RX k (&, i.MX6ULL @ uSDHC (Ultra Secured Digital Host
Controller) ZFJBBUTWE 9, Armadillo-loT ¥ —k 7 x4 A6 Tl&. A >/R—K microSD Ax7 %
(CONT) h*uSDHC2 Z#IHL TW&X 9,

ee

TINA X774

B#EdsY—X0—NK

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

- AE—RKRE—K: Default Speed (24.75MHz), High Speed
(49.5MHz)

- A—RF4 T MYR—K

. /dev/mmcb Lk1

. drivers/mmc/core/
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. drivers/mmc/host/sdhci-esdhc-imx. c
- drivers/mmc/host/sdhci-pltfm. c
. drivers/mmc/host/sdhci.c
lfi)\evice Tree K& 2 X> . Documentation/devicetree/bindings/mmc/fsl-imx-esdhc. txt

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

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

A—XIAVT14¥2

L—y gy 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>
*%% MMC/SD/SDIO Host Controller Drivers #xx
[*] Secure Digital Host Controller Interface support
<MMC_SDHCI>
[*] SDHCI platform and OF driver helper  <MMC SDHCI PLTFM>
[*] SDHCI support for the Freescale eSDHC/uSDHC i.MX
controller support
<MMC_SDHCI ESDHC IMX>

8.3.6. USB 7/kRRX ~

Armadillo-loT Z— ko 4 A6 ® USB /KX k&, i.MXBULL @ USB-PHY (Universal Serial Bus
2.0 Integrated PHY) & & ' USB (Universal Serial Bus Controller) ZFJFBL TWX 9, Armadillo-
0T &—hk 7 x4 A6 Tl USBRAKAVHZ—71—X (CONB) H* OTGT (TER) & OTG2 (LEX) %=
FMALTWEY, OTG2 i& CON5 & CON9 & HHtIFIAICE>THE D, ABISDEFTTYIDEZSZ
ENTEDBLSICHE>TWVWET, FULKIE T186. X121y bk CONS(USBTRA KA V5 —T —
A)y ZRBRUTLLIEE L,

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

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

TINAAT7A4)L - XEBYFNNARADEZEIF. T/INA XA ZE#FHUIEE T/dev/sdN (N &
AMNSDEE) ERD XD,
S NOTFIRAADBEIFE. 77723V UETINART7AL)LER
n%xd,
BEY5Y—XAI—NK . drivers/usb/chipidea/

. drivers/usb/host/ehci-hcd.c
.- drivers/usbh/phy/of.c
. drivers/usb/phy/phy-generic.c

. drivers/usb/phy/phy.c
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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 -——>
[*] USB support --—-> <USB_SUPPORT>
[*]  Support for Host-side USB <USB>
*x% USB Host Controller Drivers #xx
[*] 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>

837. V7NN LAY Y

Armadillo-loT =k x4 A6 DU TILTA LY 0Oy 7iE. BEABKIZE(NDK)E NR3225SA H
BHEInTE8OInzFIALTWVWEYT, NR3225SA (&, 18.3.10.12C, "9 12C-GPIO1 (12C / —
R:4-0032) IcEREINTVWET, i.MX6ULL ® RTC #EEHFELX I,

12 - P I7—LEDAHFTIR—K
TFTINART 74 . /dev/rtc

- /dev/rtc0

- /dev/rtcl

NR3225SA hY /dev/rtcd &5 K5, Device

Tree TTA Y7 XZHRELTWET, 2D

. .MX6ULL @ RTC #gElE /dev/rtcl &7
= NEI,

ITA4 Y7 ADEREIF. Linux-4. 14-

at[VERSION]/arch/arm/boot/dts/armadi l Lo-
iotg-ab.dts T{T> TWET,

BEY %Y —XO—RK . 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
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. drivers/rtc/rtc-proc.c
. drivers/rtc/rtc-dev.c
. drivers/rtc/rtc-nr3225sa.c

. drivers/rtc/rtc-snvs.c

h—x)aAvT71F2
L—y 3y Device Drivers ——>

[*] Real Time Clock <RTC_CLASS>
[*] Set system time from RTC on startup and resume
<RTC_HCTOSYS>
(rtc@) RTC used to set the system time
<RTC_HCTOSYS DEVICE>
[*x] Set the RTC time based on NTP synchronization
<RTC_SYSTOHC>
(rtc@) RTC used to synchronize NTP adjustment
<RTC_SYSTOHC DEVICE>
[*x] RTC non volatile storage support
<RTC_NVMEM>
*%% RTC interfaces *¥%
[x] /sys/class/rtc/rtcN (sysfs)
<RTC_INTF_SYSFS>
[x] /proc/driver/rtc (procfs for rtcN)
<RTC_INTF_PROC>
[*] /dev/rtcN (character devices)
CRTC_INTF DEV>
*xx I2C RTC drivers k%
[*] NDK NR3225SA <RTC_DRV_NR3225SA>
%% on-CPU RTC drivers *kx
[*] Freescale SNVS RTC support
<RTC_DRV_SNVS>

PI—=LEIDRAHE. TNART7AILEHTHRI R ENTEEXT,

FHAABIRICDOWTIE, Linux A—XJILDY —XOA—RI[CEENTWVWS RF 1 X ~(Documentation/
rtc.txt) Yt > 7L 70O Z A(tools/testing/selftests/timers/rtctest.c) 2SR L T f2 & Ly,

8.3.8. LED

Armadillo-loT “— k7 x4 A6 ICEFEINTW3BY 7 7 o 7HIEITEEL LED (CiE. GPIO h\Ek:E
INTWET, Linux Tld. GPIO ##:F LED K> 1 /\ (leds-gpio) THIfHIT 2 EMNTEET,

sysfs LED 7 2 X7« Lo - /sys/class/leds/red

U
. /sys/class/leds/green
FEY5Y—XAJ—NR . drivers/leds/led-class.c

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

. drivers/leds/trigger/
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Device Tree R 1 X
N

Hh—xI)NA>YT4FaL—
2=

839. A —H—-X1vF

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

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

Armadillo-loT =k x4 A6 ILEHINTWEZI—H -1 v FITlE. GPIO iEHRINTWE
9, GPIO iR I——ZEETA XY K~ (Press/Release) ##&HT 5 EMNTEET, Linux T
l&. GPIO Eftl¥+—R— K RZ1/\ (gpio-keys) THIfHIT ZZ EMNTEET,

A—H—-AA Vv FIClF. RICRITF—OA—RHAEDOYETESNTWVWET,

®£83 FF—1d—R
1—H—R1vF F—a-—F ANYhIA—F
SW1 KEY ENTER 28
TFTINA AT 741 . /dev/input/event1 [1]

B#EdsY—XO0—NR

Device Tree KF 1 XYV
~

H—xI)A>Y T 1%
L—>3>v

- 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>
[*x] Event interface <INPUT_EVDEV>

*%x Input Device Drivers kkx

[*x] Keyboards --—-> <INPUT_KEYBOARD>
[*] GPIO Buttons <KEYBOARD GPIO>

MUSB FINA RBEEFRLTA Y Ty RFNA ZAZEMLTWBIEEF. BELNELDAREENHDET
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8.3.10. 12C

Armadillo-loT =k x4 A6 D 12C A1 > 5 —7 xz—XI&. GPIO ZFIBUL 12C XA RZ 4N
(i2c-gpio)ZzFIALE T, Xfc. i2c-gpio ZFIATHIE T, 12C NRZEMT B ENTEXT,

Armadillo-loT =k 1 A6 THIFALTW3 12C XX &, #EfiE N 12C T/NA XA ZRICRULE
ERS

F8412C FTINM1R

12C /XX 12C FIX1 X

FRELZA TINA A%
4(12C-GPIO1) 0x32 NR3225SA
4(12C-GPIOT1) 0x48 SE050

Armadillo-loT — kD =1 A6 OEEIRETIE. CONFIG I12C_CHARDEV WEXME B> TWS e
HI—F—RZA/NNTI2C TNA R %ZHIHIT D ENTEET, I—F—RTANEFBIT BIHEL.
Linux 1—XJILT I12C FINA RICHIST D T/INA A RSANEERNICT DIDRENSH D FI,

pege . BAER%L — b 400kbps
TINART 7414 . /dev/i2c-4 (12C-GPIO1)
BEg 5y —XJ1—NR . drivers/i2c/i2c-core.c

. drivers/i2c/i2c-boardinfo.c
- drivers/i2c/i2c-dev.c
- drivers/i2c/algos/i2c-algo-bit.c
- drivers/i2c/busses/i2c-gpio.c
- drivers/i2c/busses/i2c-imx.c
Device Tree K2 X> . Documentation/devicetree/bindings/i2c/i2c-imx. txt

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

H—x)A>YT714FaL— . .
IEY, Device Drivers -—-->
12C support --->
[*] I2C support <12C>
[*] Enable compatibility bits for old user-space <I2C COMPAT>
[x] 1I2C device interface <I2C_CHARDEV>
12C Algorithms --—->
-x- I2C bit-banging interfaces <I12C_ALGOBIT>
12C Hardware Bus support --—->
[*] GPIO-based bitbanging I2C <12C_GPIO>
[x] IMX I2C interface <I12C_IMX>

83.11. XT—IRIAV K

Armadillo-loT ¥— kT x4 A6 D/NT—IYXI A MNEEEIX. Linux @ SPM(System Power
Management) & & UF DPM(Device Power Management)ZFfJFHLU TWE T, /NT—IYRXI XV NKRE
EHRBENE—RICBBIEDCEICED, Armadillo-loT &=k x4 A6 DBEEBEENZIMZ D &N
TEET,
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NT—=RRXIAXY NREZEBANE—FICBBSES L. 77U T —2 3 YOERTIE—EHELELU. Linux
A—RIVEHYARY RIREERD T, BERERNMELET S & Linux I—XILDY 21— LILENTHD
nreg 770 5—rarvoRTeBRULET,

sysfs 771
B#EdsY—X1—NR

H—xXI)aAvT+4F2
L—>3yv

. /sys/power/state

. kernel/power/

Power management options -——)>
[*] Suspend to RAM and standby <SUSPEND>
-%- Device power management core functionality <PM>

Armadillo-loT Z— kU x4 A6 DS T B/NT—TRI XY NREEE . /sys/power/state [CEZIA
BXFINDO S ZRICRUET,

RB8EWIHT Z/INT—IRIAY MNREE

IRT—R XTI AV MR XF5 HiEe

Suspend-to-RAM mem ROHEBNZMA S ENTED

Power-On Suspend standby Suspend-to-RAM & D & 1@ TEIR
9352 EMNTE, Suspend-to-ldle &0
HHBBNEMZZIENTES

Suspend-to-Idle freeze BOERE CERYT 5 ENTES

ERZERE U THBARERT /A XERDED TI,

UART2 (LTE £F L &3EHD)

UART3 (CON3 / CON4)

USB 0TG1 (TFEXR)

RCARE
&l

T— X

i

Bk

wakeup

[armadillo ~]# echo enabled > /sys/bus/platform/
drivers/imx-uart/21e8000. serial/tty/ttymxc1/power/

BRE F—y9E

7|

Bt
[armadillo ~J# echo enabled > /sys/bus/platform/
drivers/imx-uart/21ec000. serial/tty/ttymxc2/power/
wakeup

BERE USB 7/\1 XADiHEik

=

Bt

[armadillo ~J# echo enabled > /sys/bus/platform/
devices/2184000. usb/power/wakeup

[armadillo ~J# echo enabled > /sys/bus/platform/
drivers/ci_hdrc/ci_hdrc.0/power/wakeup
[armadillo ~J# echo enabled > /sys/bus/platform/
drivers/ci_hdrc/ci_hdrc.0/usb1/power/wakeup
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Linux 71—% )Ltk

USB 0TG2 (_LE%)

RTC(i.MX6ULL)

RTC(NR3225SA)

RCIRE
S|

BaL

RCIRE
S|

Bk

RCIRE
A

BaL

USB /X1 X DiER

[armadillo ~]# 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

75— LENDAH

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

75— LENDAH

[armadillo ~]# echo enabled > /sys/devices/soc@/i2c-
gpiol/i2c-4/4-0032/power/wakeup
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9. Debian 1 —H%'—Z > R{tHk

AETIE. Armadillo-loT “— ko 4 A6 @ Debian 11— —<2 > ROEXRMWRMARRIC DWW TELRA
LET,

9.1. Debian 11— —5 Y R

Armadillo-loT “—hko x4 A6 ODEBEI—KT 74V RATALEL T, 32-bit hard-float
ARMV7( Tarmhf, )7—=%75 2 F+ B ® Debian GNU/Linux 10(d— K%x—LA Tbuster; )ZZ=1AA
E5ae. EBEAX—IEZEBRUCEROI—Y—Z Y RAICIEX. Armadillo DEIfEICHERR/INED /0y
TIPRENZENTVET,

Armadillo-loT =k 41 A6 ¥ —XIC1A > X ~—)LE iz Debian GNU/Linux 10 I&. eMMC
F7zld microSD A— R ETEELE I, Linux A—XILHENEL TWBIREET Armadillo DEIR % Tl
9555k, 9 Thalty AV RICLZETEITVW. RAM EICFvyyaanTtunsd eMMC 7z
microSD H— RADEZAANEEZTTITELSICLTLEETWV, BEFHZTO>HEDELRIC. reboot
OINY RICK 2BEEZITE> TSV,

02 Ny iIr—yER-

Iy r—IEE Y X7 I APT(Advanced Packaging Tool) 2R LU T, Xy o —I%EEY A%
IEDWTEEHUET, THHAIREED Debian [CIFEMEICRERRERD/Ny I —I U1 VYA M=)
NTWEBADN, APTZERIT DI ET, BEICNNYT—IZBINTAIENTEXT,

THEHEIREETIE. APT &1 V7 —% v ~k E®D Debian %1 M (HTTP 4 —/X\—)h S FIARIRELR/Cy
T—IDA YTy I 2AE=RELEIMNZFDH. APT 2FERIT IHICFRY NT—0Z28% L. 1
V=Y MNMCERTEDREICUTHIBENH D EFT,

XY RNT—=0%2BWETZHEICDOVTIE, T6.2. xRy hT—27) #8RBLTLLEEL,
VAT LAOYVIDNKRICTNIIREET, APT 2|92 &EEXvE—

IDNEAShBHBENHD XTI, FAIIC '6.6. RTC) ZZRUTIRT A
Ay LTS,

apt update Ny T—=IAFTY I T 7AINERFFDIREICT Y 77—~ ULET,
5|8 U
fERBI
[armadillo ~1# apt update
apt upgrade REAYAM=ILENTWELTON Y Ir—I%BH/N—I 3 Vi
7y IITL—RULXY,
5|8 AN

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

107



Armadillo-loT =~V x4 A6 BB/Y =27l

Debian Z—H#—3 > R{ix

apt install [/Cy r—I4]

apt remove [/Vy 7 —I 4]

apt-cache search [¥—7—
N

1= A1

[armadillo ~1# apt upgrade

SIBMICHEEL Ny T —YZ A VY AM—=]LLET, ITICAVR
N—ILBEHDBZERTYTITL—RULET,

51%
= A1

INy T — D% (EHEEE AT RE)

[armadillo ~1# apt install gcc

SIBICHEELIENY T —YZ TP VA VYA M—=ILUET, 1VAK—
ILENTWRWESEAE UREA

51#1
e

INy T — U2 (EREEE A RE)

[armadillo “]# apt remove apache?

SIBICHEE U cF—T— RZENY T —IRAFIFFHAXITET /Wy
/7—_:/\\&@% L/ gi—g_o

51%
EE

F—7— F(ERKRHERAIHEE)

i

[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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10. 7— b HO—%— (U-Boot) 1k

AETIE. Armadillo-loT — ko x4 A6 O 7 —hO—%—7T%% % U-Boot DEFTE— KRPFIAT
LT ENTEDHEEEICDODWTEHRRALED,

U-Boot (& Open Source TREINTWS 77— rO—%—7T, FICHMIAHERICE < EHLNTL

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

10.1. U-Boot Of2&IE— KR

U-Boot 37— hO—%—7RD T, OS ZEEBT Z2DMNEETY, LHL OS ZkET 2L H. W
5 W3 L @R HREDY U-Boot (CIE et > TWET,

Armadillo-loT #'— k7 4 A6 ® U-Boot ICId 2 DDEEIE— RARH D FT, FFE—R, & TH—
NT—KhE—R, TF, TOE—RYIDEEZ(F. GPIO ICLK>TERLTWET, U-Boot AFRICIFx
Ex—yaEhTtHEsd. Armadilo-loT =k x4 A6 H®D U-Boot ICTHBEERE N TWSIEEETT,

A—H—XA Yy F(SWI1) ZH UGN SERZRA LGS, BTFE—RT7—-—hO—45—1EEULX,

®10.1 7—bO—%—&BHE—R

EEE— R OEH! AR
RIE—F BEREN AL U-Boot ANV RTOV T hAEEI L F T
A—hT—bE-—F BRIEAK. BENIC Linux Hh—RILZEBSEE I,
£ 102 BBERA v FOREEL T —rO—-5—EBHT—R
EEE— R OE3! 1I—Y-21vF
RFE—R Y
A—bT—hE-F HErw

U-Boot H'#2&N9 5 &. U-Boot ®/N—I 3>, EJLRERB. 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

Out: serial

Err: serial

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

=>

10.1 U-Boot D#CEl
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= N U-Bootd 7OV 7T, YAV T MDEBZDIFRTFE— RDOELITTY, Armadillo-loT ' —
RoT+4 A6 Tld U-Boot 07OV 7 hHRREN., AVY RAADEZITHF2REE RTFE—R,
EMEALTWET,

10.2. U-Boot D#&gE

U-Boot @ #gex{#ESICIE U-Boot @AY Y R7OY A SIAVYY REAALET, OV R7O
VT7MNIRTFE—RICTBIETERREINZE D,

U-Boot DIRSFE— R TlE. U-Boot DIN\—=I 3 VEBSZRRULIED, HB3AXAETY 7 RL ADEZERR
U7eD Linux A—XRILDEEIA 73V 3 VOREREEITOIENTEET, BFE—RTHHETZ3HE
BRaOYYRiE. 7OV 7K Thelp EANTBERTRENTT,

=> help

? - alias for ’help’

base - print or set address offset

bdinfo - print Board Info structure

boot - boot default, i.e., run ’bootcmd

bootd - boot default, i.e., run ’bootcmd

bootefi - Boots an EFI payload from memory

bootm - boot application image from memory

bootp - boot image via network using BOOTP/TFTP protocol
clocks - display clocks

cmp - memory compare

config - print .config

cp - memory copy

crc32 - checksum calculation

dcache - enable or disable data cache

dhcp - boot image via network using DHCP/TFTP protocol
echo - echo args to console

editenv - edit environment variable

env - environment handling commands

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

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

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

fstype - Look up a filesystem type
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 Lline (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
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ls - list files in a directory (default /)
md - memory display

md5sum - 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

tftpboot- boot image via network using TFTP protocol

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

10.2 U-Boot ATX Y RDAIIL THEERR
BAXY ROANI TEKRRIT BICIE U-Boot AV ROAILTEZRRDOLSICLET,

=> help [O< Y K]

10.3 U-Boot AT Y RDANIIL THERR
BLFESEBRDLNEZAVY RELTTERBELE I,

boot IRIBZ# bootemd ICHEESNTWBIAVYY REFEIT, &7 4 /L K TIE Linux Z# &,
A—KRT—FE—REEFZOOTY RHAEENhTWS

env U-Boot DIRFEZHKICEIEL ATV R (TR THU K FHH)

ext4load Ext4 77 MIVYATLNS 77 IILEXEY IcA—R

ext4ls Ext4 77 ANV ATLICHZD 771 IL&2") Ak

fuse CPU OAEE Fuse DIEDGHAEE

he Lp ANV R—E, FRBEESNIAYY ROANIILTZRR

mmc MMC/SD BaED O~V REE M10.22. mmc IV R, THUL A
ping ICMP ECHO_REQUEST #%3%f=

run REZHICEZRINTVWS AT ROET

tftpboot TFTP IC & % #2ED
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usb USB ESED O~ > REE
version U-Boot ®/\—3Y 3 VE SRR

help TRARSNZ ATV RICIE. Gt DESICHTIAY VY REZFEDHEDNHDET, env ¥ usb i
MZESTY, helpenv £EF252ET. BELEIVYROYTOAYY RBRRENET,

10.2.1.env AN¥ 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

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 ...]
=>
104 env OV Y RDOANIIL T ZRR

env default REZ¥EY Y b

env delete BE U CRIBE Bz HIER

env grep EBE U XFIEREEZHD SRR

env print BEUCREERERRUE T, BENEITNIE. TNTERR, printenv AV Y
KERU

env save BIEZTH % eMMC IR, saveenv OAY Y REBEL. 710.3. U-Boot OBIEZ
¥, THULSEHHA

env set RIBEZ A RTE, setenv AVY RERU

10.2.2. mmc OAN¥ VR

=> mmc
mmc - MMC sub system

Usage:

mmc info - display info of the current MMC device
mmc read addr blkff cnt

mmc write addr blkf cnt

mmc erase blk# cnt
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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

=
105 mmec AT Y ROANIL T ERR
mmc info BEEESINTLS MMC X1 ADIEH xR T
mmc list HR—RKRED MMC F/IXAC XAD U X KNERR
mmc dev BEEBEINTVWS MMC /N1 R%ZXRKT. £llFEEINESTREINS MMC

FINA A% IR

10.3. U-Boot OEBIEZTH

U-Boot (&, REBZH AT OENTEXT, 774/ MNDREZHIE. U-Boot ZEJL KU RICE
MRELVLE T, RTICREZHZZELLED, ZEUCREZEHZRELLD I B EHHEETT,

env print AV RT, IREXRESNTVWSIIRTDREEZHZRRITEXT,

=> 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 ¥¥${loadaddr} /boot/ulmage¥¥; extdload usb 0:2 0x83000000 /boot/¥¥${fdt file
}¥¥; usb stop¥¥; bootm ¥¥${loadaddr} - 0x83000000%¥;

setup_mmcargs=setenv bootargs root=/dev/mmcblk@Op2 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
=>
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fdt_file Z8 D77 A )L MEIE. "a640.dth" &0 T,

Fflcld env print AVY RTEHRZIRET D&, TOEBDEL T ERTIZIEHARETT,

=> env print loadaddr
loadaddr=0x82000000
=>

FULSEHEEMUIED., I TICEHRESNTWEEEZLTET BICIE env set ZEVET,

=> env set hello world

=> env print hello
hello=wor ld

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

=

RELRLTHZYIRT BICI env delete ZEWVE T,

=> env delete hello

=> env print hello

it Error: "hello” not defined
=>

BIETHZREFET BICIF env save AV Y REFWVET,

=> 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

Out: serial

Err: serial

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

=> env print hello
hello=armadillo

=
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RERINEXENSHDD L SIC. Armadillo-loT — ko 4 A6 TIIEEZH%Z MMC @ 0 &.

DEDAVR—R eMMC ITRFELE T, U-Boot DEBEBEZHIREFESNZIEFIF. £ YR—K eMMC
DFEFEHS 512 KByte A 7Y hTF, eMMC @ 1 MByte A 7ty hhSE T /X—F 0¥ 3 UhA
FoTWRDT, BEZHEFREFETEZDIE512KByte LD F£F, eMMC D7 RL A Y ZIc DWW Tk
£ 3.6.eMMC XEUT Y/, ZSRBLTLEE W,

RELHET 74 MEICRUEWESIE env default IV RZEFEWET,

=> env print bootdelay
bootdelay=0

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

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

=>

HU. INTOREBEZEHZT 7 AIMEICRULEWERIE. ATV 3y -aZfiF TS,

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

10.6 2 TOREEHZT 7 4L MEICEY

9, IRIBEZH baudrate HZFDSED 1 DTY, DEDENETEINDE
7T, ERICR—L—IDZEEINZET,

HICHEDEETERLB>TWED, BEEMIRE->TVWDHEDHH
nxd9, BIEZTH ethaddr %%0)1 ’D'C@'o %1’1,50) B x%@'%a\é\
BiFHEDEWNERBWE I, EEIIZIFEICIE U-Boot DY =27
IWZESBLTLEE W,

/ BEDEHIF. BZEEISY1IVT T U-Boot DBEHMNETENEK

10.4. U-Boot A' Linux Z#2E)9 2~

U-Boot [&. boot IV¥Y RiCk>T. OS ##8EULE T, boot ATV RiE., EEZH bootemd (&
FENTWVWBRIOAYVREEFTITEZAYVRTT, DFD run bootemd EFUEKRTT .

=> 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)

#t# Booting kernel from Legacy Image at 82000000 ...
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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 ...

RIEZ# bootemd (TIFEHD ATV KA ; TRYSNTIHEATWET, U-Boot D run IV K&,
WATWSINYY RZIBERETLTWEXT,

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

BADIAN Y RiF extdload T, COOATVRIE, 0 FEBD MMC /N1 X(CHB. 2 FEB/N\—FT«
g Ic7U AL /boot/ulmage %. BIEZH loadaddr TIEESNTWLWAXEYFZRLXICAO—RUL
9, AV RTRIEZHZSRI B(ICiE. B#H%E ${-} TKLKDOFT, BERETIE. AVR—K
eMMC OFE 2 /)\—FT 4 Y3V EXT4 TT7A—X v hEhTHD, /boot/ T« Lo KU ulmage &
WS T77A4ILET Linux A—XILHDEEBESNTWET, DEDRIDIT Y RIE. Linux I—%IL%E X
EVICA—RULTWBDIFTTI,

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

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

AUV R%Z U-Boot D 7OV 7 KNTETEITLTH, AUBERKRICADET, OV RKRE 1D
I ANTBEER 2T TCHEMITHRLSTHEEEDLD T A,

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

ROAXYY REHEAEU € extdload T, IRIEBLH fdt file TIEESNTWBT771ILEAXATYFZRL X
0x83000000 ([CO— R U TWSEND D XT, JRELY fdt_file [F, MOBREHEBERD, 77+
JU MEDY Armadillo OFEEIRFICRED £9, Armadillo-loT &— k7 A6 TIlE fdt_file=a640.dtb
EBRDET, TDT 71I)LIE "Device Tree Blob (dth); EWSHD T, R— RDF/\A RIGEHH LR
INTWEYT, BaD Linux A—RILTIIRED 7 7AIL T, D7 7AILOO—RT7 KL Xld, ulmage
ERBDEHICIE> TESIE (0x83000000) NZFDEXZHINTWET, 7 71ILHH BIBATIE.
ulmage EE UK AYR—RK eMMC D& 2 /)8—F 13> T /boot/ TY,
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=> ext4load mmc 0:2 0x83000000 /boot/${fdt file}
27838 bytes read in 55 ms (494.1 KiB/s)
=>

INT. Linux ZE&ENT 2= DICHERT 7)1 2 D (ulmage & a640.dth) ZXEYICECET DI &
MTEFEUTce ROV K bootm TERRIC Linux #7— kM UZET, bootm IV RiF, 5|%ic 3 DD
ZRLZAZERD XY,

bootm ${loadaddr} - 0x83000000

1 DB Linux 1—RILEBW7 RL X (${loadaddr} == 0x82000000), 2 DEA initrd D7 KL
ZATFhH Armadillo-loT =k Tz A6 TIHERALTRWVWOT - ZEEZFJ, 3 DED Device Tree
Blob ZE&\W\ /=77 KL X (0x83000000) T9, U-Boot & Linux UAEEET D EMNTESDT, bootm
DAL TZ T Linux 1—% /L% "Application image" &EE&H L TWET,

=> help bootm
bootm - boot application image from memory

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

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

SERRIC bootm AN Y R%&fES T Linux Z2&81L THET, < I TIEdHZ T loadaddr Tld7r< 0x82000000
HEANLTHET,

=> bootm 0x82000000 - 0x83000000
#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 ... 0K
##t 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 ...
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IDLSC. FTADUTHFIRES AFEELBZIFNIL, Linux ZEEET B ENTEXRT, BEB3A
ulmage DIFFAP T 7 A ILEZEELTH,. U-Boot TEUKEEI NIEEKRICEMEL XTI,

10.5. U-Boot 5 R7c eMMC / SD

eV Rh59 5 LS5IC Armadillo-loT — k> x4 A6 TlE. A>R—K eMMC » 0 &FH
D MMC F/INA A TF, ik mme list AV RTHHERTEXT,

=> mmc list
FSL SDHC: 0 (eMMC)
FSL SDHC: 1

MMC 7/\A1 R1ERIE mmc info VY RTRRTEEXT, mmc info AY Y RiE. 5IETEDT/\A
AEIEET DD TIFHRL., Fajlc mme dev AVY RTESTNAAZIBEULTCHELLMDENH D FT,

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

mmc dev AN Y RTFNAABEXIEFLHEWE, BEETINTVWARTNA A EERZRULETD,

=> 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

hpt, AViR—K eMMC OIBEHRTI, Ric 1 BEBEDOT/NNA A EIBEL THEI, microSD h—K
NEEINTULNIE. ROLSICRRESNET,

=> mmc dev 1
switch to partitions #0, 0K
mmcl is current device
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=> mmc info

Device: FSL _SDHC
Manufacturer ID: 2

O0EM: 544d

Name: SAQ8G

Bus Speed: 50000000

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

SD version 3.0

High Capacity: Yes
Capacity: 7.2 GiB

Bus Width: 4-bit

Erase Group Size: 512 Bytes
=>

H—ROEBEHICL > TERRESNBEIZELRDET, HUL SD A—KRICANTWS Linux A—XIL%E#E
9 BiGEIE. KD extdload AV RTTFNA R 1 ZIBEINIERVWT ENDFD XTI,

=> ext4load mmc 1:1 ${loadaddr} /boot/ulmage

EEDFIE. microSD @ 1 HEBHD/X—F « ¥ 3 I3 /boot/ulmage Z#O0— R 351 TY,

10.6. Linux A—XILEEgIA > 3V

Linux A—XJLid. 7—hO—45—D5 TH—XIIKGA—4—, ERENDEEA TV a Vv EZITE
BZEMNTZEXT, U-Boot Tld BRIEEE bootargs [CA> TWBXFF%Z Linux ICELEXY,

Armadillo-loT “— k7 4 A6 Tl bootargs D{E|L setup mmcargs ZEHDANZLT—H setenv 35
CETUTDELESICERELTVWET

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

CDXZENT, =T 7AILYRAT LD /dev/mmcblkOp2 TdH D . mmcblkd NHDHM B ETHRD
(rootwait) XS ICIERLTWEYT, BHRDED Armadillo-loT &— kD x4 A6 TIE A >R—K eMMC
N OZFEEHD MMC /X1 X T9, Armadillo-loT &— kD =1 A6 TIXFEAHAERIC. A > R—K eMMC
DFE 2 /)X—F 1> 3 VIC Debian Z14 Y AM=)ILLUTEHBLTWVWBEDT THYR—K eMMC, D%D
OFB®D MMC /N4 RADE2/\—FT 13> ZFKHOT /dev/mmcblk0p2 ZIEEL TWE T,

H U microSD #1i— RIiZ. Debian Z#BEL., FO/N—F 4 a>vEZI—NT77AILY AT ALE LTIE
TEULIEWES.

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

ELTLEZTW, BIROED microSD I 1 HFBHD MMC F/X4 XD T root=/dev/mmcblklpl T
microSD OFE 1 /\—F 43>y EWVWSEKICRD ET,

/ Linux A—XJLEEA T3>
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Linux A—RIVICIFRR IZBEIA T2 a D' D £9, 5L <IF. Linux
DEFFE®. Linux A—FRILDOY —XOA—RIZEENTWBRFa2 XV K
(Documentation/kernel-parameters. txt) ZSHB L T EE L\,
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11. EJLRFIE

AETIEH THEFAA -V ERUA X =V ZERT SFIRICOVWTHALET,

BHROY —XD—RIE. Armadillo Y4 kDS F¥ TV O—RKRIT B ENTEET, FEEEDEMP
REEDEERZRENTONTWVWSREH, BF/N—Ya VDY —ADA—REFAHETIEEZHBUET,

Armadillo %1 ; - Armadillo-loT ¥—hko 1 A6 VI D75 TAO—R

https://armadillo.atmark-techno.com/armadillo-iot-a6/resources/software

FREETIH. EXZATIY - FIVT—Ia VPV RATLARET 71

IWOER - BBBEZITWET, R 77 AIVISEET« LY NUE T TER -
EBEEZTVWEIN EEIRICL DB > TEER PC BHAED 0S #1
BEURWEOIC, IRTOEEIE root T—H—TldH < —k1——7
'/fi—j T < Téé \J\o

11.1. 7—hO—5—%ZEIRT S

ZZTlE. 7—hA—4—T#%»H3 "U-Boot) DYV —RAA—RMSAAXA—I T 71 I)L%ERT 2FIE%
SHEBUE Y,

1. V—XI—RD*(E
U-Boot YV —RXI—RF7—hA4 7z EBUERALE T,

[ATDE ~]$ tar xf u-boot-a600-console-uart3-v2018.03-at[version]. tar.gz

2. FT7ANNIAY T4 FXa2L—Y3VOHERB
U-Boot 4 LZ KNUJICAD, F7AIRIV T4 FaL—YarvaERALET,

[ATDE ~1$ cd u-boot-a600-v2018.03-at[version]
[ATDE ~/u-boot-a600-console-uart3-v2018.03-at[version]]$ make ARCH=arm

armadi Llo-640 console-uart3 defconfig

3. EILR
EILRICIE make AXY Y REFIHUE T,

[ATDE ~/u-boot-a600-console-uart3-v2018. 03-at[version]]$ make CROSS COMPILE=arm-linux-
gnueabihf-
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Armadillo-loT =~V x4 A6 BB/Y =27l

4. AA=IT7A I DERHER

EILRDETIBE. U-Boot T4 LI RUICAA=I T 7AILDMER SN TWVWE T,

[ATDE ~/u-boot-a600-console-uart3-v2018.03-at[version]]$ Ls u-boot. imx
u-boot. imx

11.2. Linux h—XIJLZEILRT S

Z TR Linux I—RILDY —XIA—=RDS, A XA=IT 71 ZEHT 2FIEZHAL XTI,

L RICHER .- Linux-v4,.14-at[version]. tar. gz

7

71

. initramfs a600-[version].cpio. gz

11.2.1. FE : Linux h—xILZEILR

1.

7—hATDER
Linux 1—XILDOY —XA—RKR7—hA47%=ERLZEXT,

[ATDE ~1$ Ls

initramfs_a600-[version].cpio.gz linux-v4.14-at[version]. tar.gz
[ATDE ~J$ tar xf Llinux-v4.14-at[version]. tar.gz

[ATDE ~]$ s

initramfs 7—HhA 7A\OYVRYw I )Y I¥ER

Linux 1—XILTF« L2 RUICBEIL T, initramfs 7—hHA 7ADYYRU YoYUV TERUL

E3C)

[ATDE ~1$ cd Llinux-v4. 14-at[version]

[ATDE ~/linux-v4.14-at[version]]$ Ln -s ../initramfs a600-[version].cpio.gz
initramfs _a600.cpio.gz

dvJ74F%al—y3ay

aAv74FaLl—yavaLET,

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

EIL R
EILRTBICIF. ROKLSICANVY RZEETLET,

[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-
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5, AX=I7 74 )LDERMER

EILRHAIRT T2 &, arch/arm/boot/ T« L2 KU &, arch/arm/boot/dts/ LLFICA X —3
774 )b(Linux 1—%JLE 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-iotg-a6.dtb
arch/arm/boot/dts/armadi l lo-iotg-a6. dtb

11.3. Debian GNU/Linux L— k7 714 I AT LZEILRT S

Z Z Tl at-debian-builder Z{#-> T. Debian GNU/Linux L— b 7 7MLV AT L %ZEREIT DA
Ex2R~UE9, at-debian-builder (& ATDE &® PC TEfEL TW 5 Linux £ Armadillo B® armhf
7—=F T I F v I U e Debian GNU/Linux L— 7 7 A IV AT LAZBEITZENTEDY =)L
T,

Armadillo Z—EREI LB DI — N7 71 IV AT A LICIE,. FEWAICK > TIE ssh OMEFFED,
EEOY. Yo)LOOXYY REE. \—RO 70 UUID IS RETZ7 71 IILENERSTNTWET,
ZFOXEFE, D Armadillo ITIL— 7 7MLV AT LZ AE—-UEBEIF. BOREY UUID OFR—3
ICKZENEDEENREZDAIEENGDXT, FDH. EEZFICERITZIL—NTI771ILV AT A
FHE (T at-debian-builder ZF > TBEIZEEZHEFHLET,

Debian GNU/Linux 10(3— RKX—LA buster) L=~ 7 7A1ILY AT I
ZHEE T B E. at-debian-builder ®/X\— 3 UH% v2.x.x (x I£ 0 UL
DEF)THDIRENHDET,

11.3.1. HEREBDOI—KN T 7AWV AT LT —HA T=ZHBET 3

HEREDI— N T 7AWV RAT LT —HA TZEEIT BFIRZRICRLET, Ny T —I %AV 5—
2y M EDSHIST B HERRERICKFL XTI N 40 PEEHDD XT,

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

1.1 HEREBOIL—KN T FAIVY AT LT —HA T2 EET 5FIR

11.32. HARIRAZXENTIW— KT FAIND AT LT — N1 T=HBET S

at-debian-builder-[VERSION]/aiota6_resouces D7 71 JLZZE L. buildsh #E179 3% &
T IW—=—R T F7AINIVRTLERARAIRARXT DI ENTEEX,

11.321. 774I/T« LY M) %ZEIMT S

aiotab_resources/ UL FICHE L7 71 ILYT v L7 MUld resources T« L7 MU ZBRWT, #
DEX. - T77AMINIVATLADETICAE—NET, 771)LD UID & GID (3 root (T4 D
ESCIN
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11.322. Xy —I%EET S

aiotab_resources/resources/packages ZZXE£ 452 ET. =T 7AWV ATLICA VA —

WTZNRYT—I%BHRAIRARTBDIENTEET,

Ny =2 117l 1 DELZENTEXRY, NNy T —I4IE Armadillo £T "apt install" @5|

BICEZDZEDTEBDIEUVWRARITEEEH U TS EE L,

BNy Tr—YZZEELBERI. ELROTICUATOLSIBRITI— Ay E—IDNKRREINTH

ZDONYT—IPEENBWT —hA THEREINET,

E: Unable to locate package XXXXX

N2 RNy TF—IBZBEVBRICEEZIS—XytE—Y

YT —IRES 2D/ o —J(FBEEE LK TH, apt [Tk >TH
BHICA YA N=ILENET, £z, apt ¥ dpkg FD Debian GNU/
Linux DR ERB/N\yTr—IHBEENICA Y AN—ILENEFT,

openssh-server D& 574 TNy —I D14 VA M—=)LDORRIC. BEIKIC
WEREERT D) Iy T—ld, BEERMIC packages ICEBIMET
Armadillo Z#2& U fz#(C "apt install" Zf > TERICA YA K—ILLT
<fEEWN,

openssh-server Z packages ICBIUTHE. BEULCIL—NT7 7101
VATLAT—ANATZEZRAALZLTD Armadillo I, BE—DONFHE~Z
FoTAVAYTZIENTETLEVNET, HL. BERMIC. BHOD
Armadillo TR—DOMZE#EZFBLIZWES. BHEEERDBZ 2
BLUCEYBEERZ E > ETRHIBL TS &L,
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Armadillo-loT =~V x4 A6 BB/Y =27l AA=ITFAIDESTZFE

12 AX=YT7AIDEETHRZTE

ARETE. Armadillo-loT =k x4 A6 DABA ML —J(eMMC)ICEZRAENTWNE A X —
T77AINZESMZBFIRICOVWTHALE T,

AETHEATEZT—MO—F—AA=IT 7L ER, "Armadillo U K" THFIYO—RT B &
NTEXRT, MEEDEMPAREAGDEBERENMTONTWS Y, BIN—YarvzfRIsie%
HELEI,

Armadillo ¥ ; - Armadillo-loT ¥—hko 1 A6 VI hD 75 T>O—R

https://armadillo.atmark-techno.com/armadillo-iot-a6/resources/software

121. AV AN=IVT 4 RV ZERT S

A VAN =INTA R %2ERATEE. ABAMNL—IJEDIRTODAA—IHEFEDTESHTRZ S
ENTEXT, Armadillo BV 7R T 7OBBICKDEE UGB B EIHBEDERAEELTHE
AIEITEY,

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

BEDAX—IDHAESHBACWERICE N22. KEDAA—IT7A
WL ZzEEHA %) 2BRLTILEEL,

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

K121 A VA= T 1 RAVEBRICERT37 71

2741\ 771I%&
AVAN=ITARTA A=Y install-disk-sd-buster-aiota6-[version].img

121.1. A A=ILT 1 XY DIER
1. 512 MB BlE® microSD H— K &7l USB X EUZBEL T &L,

2. ATDE I microSD A—R&E7ld USB XEU Z#EHmL X I, FULLE 452 BWOAUARET
INA ZADER Z2ZRL TSV,

3. microSD A—RZFIFUSB XEUNYTY REINTWBIHEE, 7YNIYENULET,

[ATDE ~J$ mount
(&%)
/dev/sdb1 on /media/atmark/B18A-3218 type vfat
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4.

(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/sdbl

microSD A— R &XfclF USB XEVICA VAR =ILT A ATAA—IZEERAHET,

[ATDE ~]$ sudo dd if=install-disk-sd-buster-aiota6-[version]. img of=/dev/sdb bs=4M
conv=fsync

12741 La—RKAAH

12741 LaO—KHAB

536870400 /N4 ~ (537 MB) JE—XhF L7/, 65.6377 #. 8.2 MB/F

12.1.2. 41 Y XA c—JLDETT(microSD H—K)

1.

Armadillo BRI N TWS Z 2R LRI, ERSNTWIERIE. BRZUMLT
<IEEWN,

AYVAN=ILT 4 A% microSD 1 =Zv MZEEBEULFXT, ¥EAZEE 4.2. microSD 1i—R?D
&5 2sRBRLTLLIESIW,

H71Zyvhk SWIH(A——XA VY F)DRXRTA RAAYFH 48 X504 RXA Y FDHRFEIC
DWT) D microSD BIICERESINTWBREZEIZL TLIEEI L,

Armadillo ICERZH’RAT % & microSD h—RH5T—rA—F—DEBL. RICRIBTH
KRS, A YAM—IHHEED. BFWIC eMMC NEESHASNET,

U-Boot 2018.03-at8 installer+ (Mar 05 2021 - 18:01:07 +0900)

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

I12C: ready

DRAM: 512 MiB

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

Out: serial

Err: serial
PMIC: PFUZE3000 DEV ID=0x30 REV_ID=0x11
Net: FEC
Hit any key to stop autoboot: 0
7253576 bytes read in 368 ms (18.8 MiB/s)
26390 bytes read in 54 ms (476.6 KiB/s)
#t# Booting kernel from Legacy Image at 82000000 ...
Image Name: Linux-4.14-at31
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 7253512 Bytes = 6.9 MiB
Load Address: 82000000
Entry Point: 82000000
Verifying Checksum ... OK
#t# Flattened Device Tree blob at 83000000
Booting using the fdt blob at 0x83000000
Loading Kernel Image ... OK
Loading Device Tree to 9eefa000, end 9ef03715 ... 0K

Starting kernel ...

126



Armadillo-loT =~V x4 A6 BB/Y =27l

ARXR=IT7AINDEEHMATTE

: (HB8)
*+x+x Install Start!! stk

5, UTODESIEAY E—IDNRRENBZIEANVARN—ITETTY, BRZVIMIL TS W,

*+x+x Install Completed!! *+ktx

121.3. 1A —=JLDOERIT(USB XEV)

1. Armadillo DERNYIMISNTWS L Z2ERBUL R T, ERSNTWEGIE. BREZVMLT

TfEE W,

2. AVAN=ITARIVEEZAAL USB XEU %, Armadilo ® USB 17 71 —XICEL

AATLIEE W,

3. SWI(@A—T—XAyF)ZWULEHS Armadillo ICEREZ/RAT S L. RICRIOATHERREN

EE

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

Out: serial

Err: serial

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

=>

4. RDEKSIC"run usbboot" AV RZRITI D& USB XEUNSEE LA VAR —ILHRED.

BENIC eMMC HEEHBZI5NE Y,

=>run usbboot
starting USB..
USBO:  USB EHCI 1.00
scanning bus @ for devices... 1 USB Device(s) found
USB1:  USB EHCI 1.00
scanning bus 1 for devices... 2 USB Device(s) found
scanning usb for storage devices... 1 Storage Device(s) found
7253576 bytes read in 316 ms (21.9 MiB/s)
26390 bytes read in 130 ms (198.2 KiB/s)
stopping USB.
it Booting kernel from Legacy Image at 82000000 ...
Image Name: Linux-4. 14-at31
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 7253512 Bytes = 6.9 MiB
Load Address: 82000000
Entry Point: 82000000
Verifying Checksum ... 0K
it# Flattened Device Tree blob at 83000000
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ARXR=ITF7AINDEEMRATTE

: (EH8)

Booting using the fdt blob at 0x83000000
Loading Kernel Image ... OK
Loading Device Tree to 9eef9000, end 9ef02715 ... 0K

Starting kernel ...

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

5, LTOESIEAY E—IDNRRENBZIEANVARMN—ITETTY, BRZUIML TS W,

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

12.1.4. LED mATINT =2 Ic & B 1 Y XA =L DEBRK
LED RIS — VL k> T A VAR —LOEBRRERRBT 5 EHTEET,

AYVAN—ILOEH E LED RAT/INY — 2 DEFRZRICRLET
RI122 A VAN—IILOEH & LED RTINS —>

bt 3—4H— LED 7k a1—4H'— LED #&
LA BT R
EERT =T RAT
EERT R Nerdl

122. BEDAA—IT7AIETZEEZTHRZS

Armadillo-loT 7=k 7 =1 A6 HEEIUIREETHNIE. HEDAA—IT7AIETZESHZS

ZENTEET,

AAR=ITF7AINEEESAHEDHINZRICRLET
RI123 A A=IT 7L EEEZRAHTFEONI

2 77AI% ANL—Y TIAR7 74

TJ—hO—4F—AX=Y u-boot-a600-console- eMMC /dev/mmcblkO
uart3-v2018.03-
at[version].imx

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

Device Tree Blob armadillo-iotg-a6-v4.14- /dev/mmcblkOp2
at[version].dtb

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

774N RAT I aiota6-[version].tar.gz

1221. 7—hO—5—A X—JDESHX
T—hO—F—A A=~ OBERATEERICTUE T,

seek=1 conv=fsync ‘)
27510 records in
275+0 records out

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

[armadillo ~1# dd if=u-boot-a600-console-uart3-v2018.03-at[version]. imx of=/dev/mmcblk® bs=1k
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(1] MTD 7 0Y 7 TN\A ADFENS T—hO—F—A X—IZEEZIRAHET,

BET7YTITF—=RTIVY—=ASNEEBHOT—hO—F —AA X—=V[CEZ
WMZET-o10581F X 10.6. 2 TOBEZHEZT 74 NMEICERT) %
SRBUTCEBELEHET 74 MEICELTLIEE W,
FUKUY—RSNEEBHFOT— M A—5—a X—YF, BEZTHDOT
THILNENEHFRINDZZENHDET, ESBEZROT—MO—F—IC

SO TEMSINCREEH T, BHOT—~O—5—ZEES T2 EFE
BRI DAEEND D TT,

12.2.2. Linux A—XRILA A=Y DEZHZ
Linux 1—XRILA X —=I DEERZI AEEZRICRULET,

[armadillo “J# mount /dev/mmcblk@p2 /mnt (1]

[armadillo “J# cp ulmage-a600-v4. 14-at[version] /mnt/boot/ulmage (2]
[armadillo ~J# umount /mnt (3]

(1) eMMC OE 2/ X\—F s ¥ayva/mnt/T« LI NJICNYIYRULET,

(2) Linux 1—X L1 X—Y% /mnt/boot/T« L7 KUlcOE—ULZX T,

(3) /mnt/Z4 LI RMJICIY T RNUIceMMC DE 2 /I\—F 43 >vE 7RIV NUET,
12.2.3. DTB DE=# X

DTB OESHMZ TEZERICRLE T,

[armadillo ~1# mount /dev/mmcblk@p2 /mnt (1)

[armadillo “J# cp armadillo-iotg-a6-v4. 14-at[version].dtb /mnt/boot/a640.dtb (2)
[armadillo “J# umount /mnt 9

(1) eMMC DE 2/ \—=F 1> a>yz/mnt/T« LI JICNXIVRNULET,
(2] DTB % a640.dtb (c'J Xx—L UL T/mnt/boot/T« L7 hUICOAE—ULZFT,
(3] /mnt/F« L7 RJICNYOY R ULIceMMC DE2X\—FT 123027 X7 M ULET,
1224 = 7 7MY AT LDEEHZ

eMMC LD =K T 7 AV AT LZEZHZBICIF. SD 7—hEEUSB 7— M ZT5HENH
DNEF, 7— T4 XV DERAZEY SD/USB 7— ~DEITAHEDWTIE M16. SD 77—~ DJERA)
M5.USB 7—hDEA Z22RU TS W,

SD/USB 7— k U7z Armadillo ©. eMMC LDIIL—K 7 7 ALY AT L ESMZ 2 FIEZRICR
LEJ,

1. Debian GNU/Linux L= K7 714 ILY AT L7 —HA 7% Armadillo lcIE—ULE 9, &L
TUSBXEVZFIBI A EELHLULET,
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ATDE (C#% % Debian GNU/Linux L— N7 74 IV AT LT —HA4 7% USB XEUDE 1 /8—
T4YaVICAE—TBICIEROOATN VR EETUET,

[ATDE ~1$ sudo umount /dev/sdbl (1,

[ATDE ~]$ sudo mount /dev/sdb1l /media (2

[ATDE ~]$ sudo cp debian-buster-armhf-aiota6-[version]. tar.gz /media (3,
[ATDE ~]$ sudo umount /media (4

o0 ©

USB X EVHEHIEICEHEI TUSB XEUDE 1 I\—FT 3y IV RSN ENHD
fceHh, —B7 NIV KNUXY,

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

/media/T« L7 MNJICNYNDYRNUIEUSBXEYUDE 1 IN\—F4>3>0E2T7UNTIVERNL
x99,

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

[armadillo “J# mount /dev/sdal /media (1
[armadillo “J#f cp /media/debian-buster-armhf-aiota6-[version]. tar.gz . (2
[armadillo ~J# umount /media ©

o
2]
(3]

2. J—

USBXEUDE 1 /=T« 3>%Z/media/T« LI KNIICIXTYRNLET,
W—=RTF7FANIRAT LT —HAATZALY T« L7 MU TICIE-ULET,

/media/T4 LI KNJICND Y NUIEUSBXEVDE 1 NN—FT 123727 NIV ML
£,

N77AIWNVRTL%Z eMMC DB 2 /=T 4> a VICBBELULEY,

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

[armadillo /mnt]#f ls | grep -v -E ’boot|lost¥+found’ | xargs rm -rf (2]
[armadillo /mnt]# cd -

[armadillo “J# tar zxf debian-buster-armhf-aiota6-[version]. tar.gz -C /mnt (3
[armadillo ~J# umount /mnt (4]

(1
(2]
©
4]

eMMC D2/ \—FT > a>vZ/mnt/T« L7 MJICNTIYRULET,

eMMC DZE 2 JX\—F 1 ¥ 3> D boot. lost+found T« LI NULADT 7))L - T4 L
KU ZHIBRLE D,

W=bT 7AW RATLT=NAT%/mnt/T« LI M JICERRALET,
/mnt/F4 L7 RUERNTYMULIZeMMC DE 2/ X=FT 42327 X7V MULET,
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13. FFEDERRIINN

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,

13.1. BER V7 V7N EREICEL 5T —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,

13.1.1. 7 A MRAY—/N\—0DEx
4\ ATDE8 Ic7 2 MY —/\—OBFICBBER/N Y 7 —I %A VA R—ILUET,

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

13.1 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

13.2 T A MFEY—/\— (server.rb)
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13.1.2. 7 A 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

13.3IP 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 install curl

B13.4 curl DX M—=J)b

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

135 curl IC& BT AKNT—5 Dx(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

13.6 ATDE8 IL& T2 T A FT—5 DRERR
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1313. 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

13.7 KHxE 7 514 7 > k(client.rb)
13.1.4. Armadillo ND 7 7 1 JL DERE

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

[armadillo “1# apt install openssh-server

13.8 Armadillo ~N® SSH Y—/\—D1 > X =)L

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

X 13.9 ATDE8 »5 Armadillo A®D client.rb MOEx

1315. 7547 hDET

Armadillo I Ruby Z4 Y XA M—=JILLTH S, ERRUEEIEEI 247 M E2ETULE T, F—5]
HICIEFTANBY—/N—DBWTWB ATDES D IP 7 RL X ER—KM&E HTTP X+ —<® URI TR U
TLIEEW,

[armadillo “J# apt install ruby

13.10 ruby 1> X b—=Jb

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

13.11 547> NORITHE

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

13.12 ATDES Ic &3 2RI T—5 DRERR

13.2. C EREIC L RARIE

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

13.2.1. RARRE D% B

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

[armadillo ~1# apt install build-essential

1313V —=IFz—>2DAVAN=Ib

ZN T, gce, make, gdb FEMMEZ 2K SICBRD £ U, RIT. 77V T—23>DEILRICRERS
{TSVEANYT—T 7L IEAVIR—ILLET, BIZIE libssl THNIERDIATY RTA VA h—
IWTBIENTEXT,

[armadillo “]# apt install Llibssl-dev

13.14 RER/NYT—I DAV X~ —I)LOFI (libssl DIHE)

BlICRT LD, AVIAMIVTREBOAY T =T 712 EL/\yr—Ud, EBE -dev E WS EZFIN
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

Kfc. Ny T =Y DEANBERIDD > TWBIHEIE 19.2. Ny Fr—IJE
), TEANULM . apt-cache search AV Y RZFE > THER/Nv I —
ZRIEDHTEFY,
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Armadillo-loT =~V x4 A6 BB/Y =27l .MX6ULL 0 ERHIEAHR

14. i.MX6ULL OEIRHETE

AETIE. VI KNI TT7ICLBiMXBULL OEREIEHAEICDOWTEHRBAL XD,

14.1. poweroff AV Y Ric & 2 HlfH

poweroff AV RZFAL T, iIMX6ULL BETER%Z OFF [CT5ZENTEET,
BRZ OFF L9 3Icid. RDLSICAVY REETLET,

[armadillo ~1# poweroff

14.1 poweroff AvY > Ric &k &R OFF

14.2. RTC IC & %l

RTC ®7 5 —LEIDAHICE > T, iMXBULL DEFRZ ON ICTBDZENTEET,

K. RTC DEIDIAIMESIZT T —LZBIRT 2 THAS NRIT 5726, i.MXEULL OEIRH ON
K> THS B BBAIC, 7—hA—%—5 U< IE Linux A—XILHTP 5 —LZBIRT 2RENH D FI,

7—hO—5—DEHKFIC RTC OF 7 —LZMEIRT BICIFTRDELSICAVY RZEERITLET,

=) setenv stop nr3225sa alarm yes
=> saveenv

iMXBULL DEJRE%Z OFF ICL. 1 9&ICERZ ONICFTBICTIE. ROLSICAVY REETLET,

[armadillo ~1# echo 460 > /sys/class/rtc/rtc@/wakealarm (1)
[armadillo ~]# poweroff (2)

: (AR

[ 32.428051] reboot: Power down

U-Boot 2018.03-at4 (Dec 18 2018 - 18:34:38 +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

In: serial

Out: serial

Err: serial
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Net: FEC

14.2 iMXBULL OEF%Z OFF Ic L. 1 HRICEIR%E ON Ic 9 2FIE
@ 195%ICTFSI—LEDZELET,
® iMXBULLDEJEZ OFFICLET,
(3] 1 9@ %. BEMIC iMX6ULL OEEN ON IR D £,

H71Zw MNBEINTWLWS RTC NR3225S8A 1F. #9 0#BicLh 7
S—_LAEDAREREZITEZENTEE Ao

OFF 09 B0MDEKIC., 1 WRICTI—LDIBEDLSICHKELIELT
. RERICTZ—LEIDAHADEETZDE 0K 1 2 OWERDFTT,
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15.USB 7—hDJE

ABTIE USB XEUNSEEI(NE TUSB T— ) EREULET)I2FIRERLET,

USB 7—hE. eMMC 07 —hO—%—ZFALTVWET, ZDA.

eMMC 07 —hrH—%—DEEIF USB 7—hTRETEXE A,
eMMC 7—hO—%—DEIHIE SD 7—hTEBEI LSV, SD T—h
ICBEY BEFMlIE. 16.SD 7—hDiEA) ZZRLEE L,

USB 7—hZEATBHEUSBRXEVZRMDBRADIETIYATLAAA—YZERBIBIENTER
Yo REILTRIFIEZETI 5HIciE. BEN 2CGbyte UEDUSBAEVZRLEEULET, AlELT
Debian GNU/Linux 10(d— R ®—LA buster)Z USB 7— h 35 FIEZRL I H. D OS = USB
T7—KhI2ZEHTRETT,

USB XEVICXIT B1F%K(IE. ATDE TITWE T, £Dfcéh. ATDE Ic USB X T Z#Ein I 2 BED
HOFEF, FULLIE 452 MOAUHET/NA ADEM) Z22RBL TS W,

ATDE (C USB XEY Z##id 5 &, BBINIC/media/T« L7 KNJICNT Y RENET, REICEKH
SNTWBFIEZEITIBDICIF. RDLSICUSBAEVZT7 YR IV M ULTELBERHDXT,

[ATDE ~J$ mount

(&88)

/dev/sdb1 on /media/atmark/DO7E-969E type vfat

(rw, nosuid, nodev, relatime, uid=1000, gid=1000, fmask=0022, dmask=0022, codepage=437, iocharset=ascii, sho
rtname=mixed, showexec, utf8, flush, errors=remount-ro, uhe lper=udisks2)

[ATDE ~]$ sudo umount /dev/sdbl

15.1 HEINO Y hENc USBXEVYDFZ YR IY ~

RETHEATZ T —hO—F—A X=I T 7L ILORFIRT 7 1 ILIE Armadillo 1 kT¥ o >O—
REBIEMTEXRT, FEEDEMPARESDEERZREN TTONTWScYH, &M/N\—Y 3V %ZFA
TEHIEZHELET,

Armadillo %1 b - Armadillo-loT Gateway A6 Y 7 kU 7% o >O—R

https://armadillo.atmark-techno.com/armadillo-iot-a6/resources/software

15.1. 7— b7« AT DIER

ATDE T7—h 7«1 RV ZER LT,

&£ 15.1. 7—hFT 4 XU DA ICRLET,
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& 15.1 7= T 1 R DERH

NR=FT1>aVES NR=T14>ayH9(4X Z7AIWVI AT B

1 128MByte FAT32 E2/N\—Ta¥avicl—hk
T7AIWNY AT LAZEEET D
feh, B1/NX—FT1¥arvz
ERRLE T,

2 BOE2T ext4 W—=KT7 7AWV RT L%
LI dchiTextd 771
VATLEBELTRER
‘g_o

15.1.1. FIg : 7—h7T« X DIEHHI
1. USBXEUIR2D2DTFIAXY/I—F 43 vEERLET,

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

Welcome to fdisk (util-linux 2.33.1).
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 0xc659ba4b

Command (m for help): n (3)
Partition type
p primary (0 primary, 0 extended, 4 free)
e extended (container for logical partitions)

Select (default p): (4]

Using default response p.

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

First sector (2048-60868607, default 2048): @

Last sector, +sectors or +size{K,M, G, T,P} (2048-60868607, default 60868607): +128M 0

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

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

Select (default p): (9]

Using default response p.

Partition number (2-4, default 2): (10)

First sector (264192-60868607, default 264192): (11]

Last sector, +sectors or +size{K,M, G, T,P} (264192-60868607, default 60868607): @

Created a new partition 2 of type 'Linux’ and of size 28.9 GiB.

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

138



Armadillo-loT =~V x4 A6 BB/Y =27l USB 7— k D5ERA

Changed type of partition 'Linux’ to W95 FAT32’.

Command (m for help): w 03

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

[ATDE 1%

USBXEUDNK—FT 1 2avT—7ILBEZRBLET., ftIC) LN—=TILT/INA R E
ZHEH L CWBIHE(IE. USB XEYDT/INA X T 71 )LH sdc ¥ sdd 7x EARE(THI & £
iahdhD I,

FLLZEDODOS NK—FT 1 ¥avT—TJILEERLET,
HUKN=FT 123 vZEMULEXT,

N=F 123 VERIKIETT AL MEP: 751X ))EIRET 2DT. ZOEKHTEAT
LTLIEEn,

N=T 423 BSIETTAILME()EEET DT, ZOIRXLITZANDL TS W,

MRt 7 7 ICiZT 7 4 )L ME(ERTIRER I Y DEE) 2 EFRIT 5D T, TOEFEFXITZA
ALTLIESE LY,

BRI vHIE. 128MByte #%ZB8EL XY,
FUKNK=FT 03 ryE=BMLET,

N=FT 1 aVBAICIEFT 7 A ME(p: 774X V)ZIEET HDT. ZOFRERITEZASD
LT fEEn,

N=T 42 aVBSIEBTTAIMER)ZEET HDT, ZOIRRKITZANDLTLLLE W,

Rt I 7 ICETI7AINMEE 1 /NN—FT a2 aVOREREIIDROET 7)) 2ERATZD
T, ZOXRFLITZEADLTLLEE W,

BREIVVICRTIAINMEKREEVY)Z2EMAITZHDT. ZOXRIHTZ2ANL TS,
NR=FT142aYDIRTLIATZEBELET,

BIN—FTar2arveiEELET,

IR—=F 4 3vDIYRT LY A 7 Oxb(Win95 FAT32)%EE L £ T,

ZE%Z USBXEVICEZTAH#FT,

OO0 66 OO ©O0 000

2. NN=FTaYaVIARERRTUL. 2DD/I\—FT 03 VDMERESNTVWSEZ EZHERLTLEE W,

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

Disk /dev/sdb: 29 GiB, 31164727296 bytes, 60868608 sectors
Disk model: USB DISK

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: 0xc659badb

Device Boot Start End Sectors Size Id Type
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/dev/sdb1 2048 264191 262144 128M b W95 FAT32
/dev/sdb2 264192 60868607 60604416 28.9G 83 Linux

3. FnN?2hoNX—FT 43 vIcT77AINVVATLAZREBELEXT,

[ATDE ~J$ sudo mkfs.vfat -F 32 /dev/sdbl (1]
mkfs. fat 4.1 (2017-01-24)

[ATDE ~1$ sudo mkfs.ext4 /dev/sdb2 @

mke2fs 1.44.5 (15-Dec-2018)

Creating filesystem with 7575552 4k blocks and 1896832 inodes

Filesystem UUID: 0eb75985-a5¢c5-497¢-8939-a3196be2000e

Superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632, 2654208,
4096000

Allocating group tables: done

Writing inode tables: done

Creating journal (32768 blocks): done

Writing superblocks and filesystem accounting information: done

[ATDE ~1$

Q@ E1/X—FT4VavVICFAT32 77 AV RATLAZBELXT,
O FE2/XN—FTsyavicextd 77AIVVRATLEBELET,

158.2. L— R 771NV RATLDEE

M51. 7—=hF 4 RV DR TERULIET— T RTICI—KT 7MY AT LEZBELET,
Debian GNU/Linux DIL—h 7 7 ALV AT LZBRIT B ENTEXT, L—bT 7MLV ATLD

BERICERT 27 71 ILERICRULE,
K182 N—h T 7MY RTLAOBRICERTZ 771

Linux 7+ ARV Ea1—> 3> Z271I% 7 74 LD

Debian GNU/Linux

debian-buster-armhf-aiota6-
[version].tar.gz

ARM(armhf) 7 —% 7 2 7 + 3 Debian
GNU/Linux 10(3— K ®—L buster)
DIV—=KTFANIRTLT—HAT

15.2.1. Debian GNU/Linux DIL— k7 71 LY AT LZ2BET %
Debian GNU/Linux L—h 7 7 1 LY RAF LT —A1A Th5, =T 7 ALY RT LEBET BF

%z RICRU X T,

15.2.1.1. FI& : Debian GNU/Linux L—k 7 7 A IV R T LF—HhA THSI—rT7AI)L

VAT LEBESTD

1. W=7 7ANIYRTLET—"TARIDE2X—FT 1 aVICBELEXT,

[ATDE ~1$ mkdir work @
[ATDE ~J$ sudo mount -t ext4 /dev/sdb2 sd (2
[ATDE ~]$ sudo tar zxf debian-buster-armhf-aiota6-[version]. tar.gz -C work (3,
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[ATDE ~]$ sudo umount work (4]

[ATDE ~1$ rmdir work @

ESERS

® 0000

work/T« L7 MU ZHIBRULE T,

USBXEUEIY DY NFTBTcHD work/T«o L7 MU EERLET,
B2N\—FTq¥arvzwork/T4 LI NJICNOYRNULET,

W—KT 7AWV AT LT —HAT%Z work/T« LI NJICEREULET,

work/T4 L7 RV DY N U T— T4 RVDE2X—FT 4327 UIXIV ML

PRIV EDET I SHIICUSB XEY ZEEAPC HSED AT &
USB XEYDT—IDIRET BHENH D XTI,

15.3. Linux 1—X L1 X—3Y & DTB D&

M51. 7— T4 RI7DERM) THERULIET T X7 LAWX D—XILAA=—IE LD
DTB(Device Tree Blob)#EEEBEL X9, EFHIT D7 71 ILERICRLE T, XUE. DTB(Device Tree

Blob)%Z DTB &&RELEX Y,

K153 T T RV DERICERTS 771l

274N 771 I
Linux 1—RILAX—=Y ulmage-a600-v4.14-at_[version]_
DTB armadillo-iot-a6-v4.14-at_[version]_.dtb

USB XEVIC Linux A—RILA X—=IEKXV'DTB ZEEY BFFEIF. ROFHZHIT LSICLTL

I=RFAN

rEW, ZOREDSHNTIHZE.
ENTERLLRBBIHZEDNHD XTI,

T7—hA—% =D Linux T—XILA A—IEcE DTB ZzRHT 2

% 154 7— bk O—4—3' Linux h—XRILEREATREAR R MG

EH b
T7A4IWNY AT L ext4
[EfERER FEFEHE
Linux A—FIAAX—=I T 715 ulmage
DTB 7 71L& a640.dtb

Linux A—RIAAXA—=IEBELVODIBZT—hT1 XAV ICERET 2FIRZRICRLET,

15.3.1. FIE : Linux A=A A—=IE LV DTB OELE
1. Linux A—FILA X—Y &LV DTB EEBL THE X,

[ATDE ~J$ s
ulmage-a600-v4. 14-at[version]

armadi L lo-iotg-a6-v4. 14-at[version]. dtb

2. LinuXx I—RIAA=IZT T4 RVDE2/N\—T 1Y aVICRBLET,
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USB 7— h O5ERA

[ATDE ~1$ mkdir work @
[ATDE ~J$ sudo mount -t ext4 /dev/sdb2 work €9

[ATDE ~J$ sudo cp ulmage-a600-v4. 14-at[version] work/boot/ulmage (3,
[ATDE ~J$ sudo cp armadillo-iotg-a6-v4. 14-at[version]. dtb work/boot/a640. dtb (4

[ATDE ~]$ sudo umount work (5
[ATDE ~1$ rmdir work O

© 0000

15.4.

USBXEUEIY DY RNTBIODwork/T«a« LI N EERLET,
F2/N—TFTa¥avrwork/ T« LIZRMJICIXTYRNULET,
Linux A—xkJIL1 X =Y % work/T«L2Z MU IcOE—ULZX T,

DTB Z work/T« LZ M UICOE—U XY,

work/T4 L7 RV DY N U 7= NTARVDE2/X—FT 43027 UIIV ML

x99,
work/T« L2 MU ZHIBRULE T,

FUNXDYMDTET I BHEIIC USB XEY Z/EEH PC hh 5EX
DATE, USB XEYDF—IH BT ZBANB D £T,

USB 7— h ®51T

M5.1. 7=hT 1 RV D) THERLIET— T« AU SRENT 2 HEZHALEFT,
1. Armadillo [CERZ&RAT ZHIIC. 7— KT+ X7 % CON5(USB Type-A ARV Z)ICEBALE

¥

o

2. SWI(A—Y-RAyF)2RUBHNSEBRERALET,

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

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

I12C: ready

DRAM: 512 MiB

MMC:  FSL USBHC: 0, FSL USBHC: 1

Loading Environment from MMC... OK

In: serial

Out: serial

Err: serial

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

Net: FEC
=
3. UToav>yRZEZAADL USB XEUIMSDREIZEITUES,

=> run usbboot

142




Armadillo-loT =~V x4 A6 BB/Y =27l USB 77—k D5ERA

4. UTOLSCOTHRRSN USB XEUNSDEEBNEITESNET,

starting USB..
USBO:  USB EHCI 1.00
scanning bus @ for devices... 1 USB Device(s) found
USB1:  USB EHCI 1.00
scanning bus 1 for devices... 2 USB Device(s) found
scanning usb for storage devices... 1 Storage Device(s) found
7249760 bytes read in 314 ms (22 MiB/s)
26390 bytes read in 130 ms (198.2 KiB/s)
stopping USB.
it Booting kernel from Legacy Image at 82000000 ...
Image Name: Linux-4. 14-at28-ge97480002d52-di
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 7249696 Bytes = 6.9 MiB
Load Address: 82000000
Entry Point: 82000000
Verifying Checksum ... 0K
#t# Flattened Device Tree blob at 83000000
Booting using the fdt blob at 0x83000000
Loading Kernel Image ... OK
Loading Device Tree to 9eef9000, end 9ef02715 ... 0K

Starting kernel ...
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16. SD 7— kD&

AETIE. microSD AI— RhSBEFELEH(LUE 'SD 7—bh,) &RELET)IT2FIEEZRLET, SD
TJ—hEFERT2E. SDA—RZBDBRIDZIETIYRTLAAA—IVEEEISZIENTEET, A&
ICRIFIEZETITBeHITiE. BED 2Gbyte L ED microSD h—RZREBEEULFET, flELT
Debian GNU/Linux 10(d— K xx—LA buster)z SD 7—h 92 FEZRULEITH. 1D OS = SD 7 —
RIT2ZEHARETT,

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
ZRHRENHDET, FULIE 452 OAUARET/NA RDER) #SBUL TSIV,

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

16.1 BBV VY hEfc microSD h—RDOF7 <YV~

AETHERTEZT—NO—F—AAX—I T 7L ILORFRT 71 )L, Armadillo 1 hT¥ o> O—
RITBIENTELT, FEEDEINPARESDEELREN TN TWSEH, BFI/N—Y 3 v zFA
TEREIEEZHRUXT,

Armadillo %1 b - Armadillo-loT Gateway A6 Y 7 ko 7% o >O—R

https://armadillo.atmark-techno.com/armadillo-iot-a6/resources/software

16.1. 7— k71 R DEEX

ATDE TT—h T RV ZERLE T, T— b T XV DERICERTZ7 71 ILZRICRLE T,

&16.1 7—MTA R DERICERTZ 7711

72714 771
J—hO—4F—AX=Y u-boot-a600-console-uart3-v2018.03-at_[version]_.imx
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Armadillo-loT = ko x4 A6 RN =27l SD 77—~ DER
'£16.2. 7— T4 AV DEREH [CRULET,
#£16.2 7— 71 20 DB

IR—F1oaVES NR=F12av¥(4X 774N RATA A

1 128MByte FAT32 F2 /=T avicl—hk
771V AT L%EBET S
feh, B1NX—F0¥avx
ERL £,

2 ®h&eT ext4 W—KT7 7MY AT L%
LI Bdicextd 771
VATLEBELTEERX
3_0

16.1.1. FIE : 7—Kr7« X DYERRBI

1.

2.

T—hA—5—AX=IT771)LZBSL. ATDERICEEEL THEET,

[ATDE ~1$ Ls
u-boot-a600-console-uart3-v2018. 03-at[version]. imx

SDAH—RIC2DDTZARIVIN—FT 4 avEERULET,

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

Welcome to fdisk (util-linux 2.33.1).
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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3.

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

4, EFNZTNON—T 123 ILTF7FAINI AT LAZEBELULEXT,

[ATDE ~]$ sudo mkfs.vfat -F 32 /dev/sdbl (1]
mkfs. fat 4.1 (2017-01-24)

[ATDE ~1$ sudo mkfs.ext4 /dev/sdb2 @
mke2fs 1.44.5 (15-Dec-2018)
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,

5. 7—hO—4—AX—=3IT77A4)L% microSD H— RICEZAHET,

[ATDE ~J$ Ls
u-boot-a600-console-uart3-v2018. 03-at[version]. imx
[ATDE ~]$ sudo dd if=u-boot-a600-console-uart3-v2018.03-at[version]. imx of=/dev/sdb bs=1k

seek=1 conv=fsync

16.2. L— R T7 7MLV RAT LDEE

M6.1. 7= b T« RV DR TERULIET—hT A RTICIL—KhT7 7MY AT LEZEBELET,
Debian GNU/Linux DIL—h 7 7 ALY AT LZBRIT B ENTEXT, L—bT 7MLV AT LD
BRICERAIZ 7 7AILERICRULE T,
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SD 7— hDJEA

RKRI163I—T7AMIVIRATLOBRICERTZS 771

Linux 74 ANUEa2— 3>

271IL%&

771 )LDERHA

Debian GNU/Linux

debian-buster-armhf-aiota6-
[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

16.2.1. Debian GNU/Linux QJL— 7 71 )LV AT L% EBET 3
Debian GNU/Linux L— k 7 7 A LY AT LT —HA Th5. b—h TP ALY RF LEHEET 2F

Bz RICRULET,

16.2.1.1. FIR : Debian GNU/Linux L—K 7 7 A LY AT LF—HhA THSI—rT7A1I)L

VATLEBET D

1. W=h77ANIYRTLET—"TARIDE2X—T 1 aVICBELET,

[ATDE ~1$ mkdir sd @

[ATDE ~]$ sudo mount -t ext4 /dev/sdb2 sd (2]
[ATDE ~]$ sudo tar zxf debian-buster-armhf-aiota6-[version]. tar.gz -C sd (3]
[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,

16.3. Linux A—XJL1A X—2 & DTB OEcE

M6.1. 7— T4 R0 EB) TEBRULET—RT4XAZICLux H—XILA X =V B L
DTB(Device Tree Blob)ZEEL X9, FHIT D7 71 ILEZRICRLEX T, LUE. DTB(Device Tree
Blob)%Z DTB &&REULE Y,

K164 T— T RV DERICERTSZ 771

2714

Z71)\%&

Linux I—xJLA X =3

ulmage-a600-v4.14-at_[version]_

DTB

armadillo-iot-a6-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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%165 7—hrO—4%—H' Linux h—XILEBRBE AR EM

IEH 5t
T77AIWI AT A ext4

R FiZ FEFERR
Linux A—FIAAX—=IT7 715 ulmage
DTB 7 71L& a640.dtb

Linux A—RIAA—=IEBELXODIBZT—hT1 XAV ICEREBEIT 2FIRZRICRLET,

16.3.1. FE : Linux A—FRILA X—IE LV DTB DEE
1. Linux A—RILA XA—YE LV DTB 2B L THEHT,

[ATDE ~1$ s
ulmage-a600-v4, 14-at[version] armadillo-iotg-a6-v4. 14-at[version].dtb

2. Linux B—RIAA=IZT—rTARAVDE2/N—FT 1Y aVICRBLET,

[ATDE ~1$ mkdir sd @

[ATDE ~]$ sudo mount -t ext4 /dev/sdb2 sd @

[ATDE ~1$ sudo cp ulmage-a600-v4. 14-at[version] sd/boot/ulmage (3]

[ATDE ~]$ sudo cp armadillo-iotg-a6-v4. 14-at[version].dtb sd/boot/a640.dtb (4]
[ATDE ~]$ sudo umount sd (5]

[ATDE “1$ rndir sd O

SDA—RZXIV T BODsd/T« LI M) ZERLET,
FE2N\—FT 13>y sd/TALIRNIIXTIYRNULET,
Linux A—RIA A=Y %Z sd/T« LI MJICIE—ULET,
DTB%Z sd/T« L7 hJICOE—-UL&ET,

sd/FA LI NIIERIVNUET—hFARIDE2N—FT 1 ¥avETIXIVNLE
ER

sd/T« L7 MU ZHIBRLE T,

© 0000

PRIV NNTET I BENIC SD h— RE/EZEH PC NhSELD
Ne e, SDH—ROTF—IDIKIBT ZEHEENH D ET,

16.4. SD 7— kN DE1T

M6.1. 7= b T« RV DRI THERUCT—h T« RIDSEET 5 EZHBALET,

1. Armadillo ICERZHRAT BHEIIC. 7—kT 1 X2 % CONT(microSD 20w RN)IciEBALE T,
Fre, Y71z v k SWI(A—H%— X4 v F) & microSD flicsRELEFT., H71=v hk
SWI(Z—H—XAvF) OFREICEALTIE ™48 X4 RIXAYFDHREICDWVWT) S
EE 0,
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2. BRZEATZE. UTORICT—R T AIDSEEBULEXT,

U-Boot 2018.03-at8 installer+ (Mar 05 2021 - 18:01:07 +0900)

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

12C: ready

DRAM: 512 MiB

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

Out: serial

Err: serial
PMIC: PFUZE3000 DEV ID=0x30 REV ID=0x11
Net: FEC
Hit any key to stop autoboot: 0
7253576 bytes read in 367 ms (18.8 MiB/s)
26390 bytes read in 54 ms (476.6 KiB/s)
it Booting kernel from Legacy Image at 82000000 ...
Image Name: Linux-4.14-at31
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 7253512 Bytes = 6.9 MiB
Load Address: 82000000
Entry Point: 82000000
Verifying Checksum ... 0K
#t#t Flattened Device Tree blob at 83000000
Booting using the fdt blob at 0x83000000
Loading Kernel Image ... OK
Loading Device Tree to 9eefa000, end 9ef03715 ... 0K

Starting kernel ...
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17. EXRILERR

17.1. IR KER
17,1 EHBATER

HE iS5 Min. Max. Bify 5%

EREE VCC_5V -0.3 5.25 \% -

AHAEBEUSB EF L) VI,VO -0.3 OVDD \% OVDD=VCC_3.3V

+0.3

ANEEUSBES) VI_USB -0.3 3.63 \% USB_OTG1_DP,
USB_OTG1_DN,
USB_OTG2_DP,
USB_OTG2_DN

RTC Ny o7y JTEIREE RTC_BAT -0.3 5.25 \% -

BRREEHEUT 7)) Topr -20 70 ‘C WEBmREC L

BRRESHEC1 ETIL) Topr -10 40 ‘C WERECE

T BRAERIE. HO5DSERFRAEPHBRINLICEVNT, BRTHEXT
FRSIRWMETT, LEEDEICHU TREZ D > TEALLES W,

17.2. #ERBERH

= 17.2 HEREERHE
IEH s Min. Typ. Max. Bf7 &E
BREE VCC_5V 475 5 5.25 \Y -
RTC Xy o7y & RTC_BAT 2.75 - 5.25 \ Topr=+25C
IREE
ERRESREUI £ Ta -20 25 70 \% WwERECE
TIV)
ERREHMECI € Ta -10 25 40 V EERECLE
TI)

173. AHAA V5 —T £ —ADEIKILER

RI17T3AEAAC VI —7 2 —XA(BR)DEIHLE

HH ot Min. Typ. Max. B &

5V EIREE VCC_5V 4.75 5 5.25 \ -
USB_OTG1_VBUS
USB_OTG2_VBUS

3.3V BREE VCC_3.3V 3.102 3.3 3.498 \ -

K174 A\EHA 25 —7 2 —ADESKKILHR(OVDD = VCC_3.3V)

5H o Min. Max. B EE
N LANJVEABE VOH OVDD-0.15 OVDD \Y IOH =-0.TmA, -TmA
O—LA~NILHAEE VOL 0 0.15 V IOL = 0.TmA, TmA
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BREITER

HE k=) Min. Max. Bifi] &5E
N LARIVAHEER VIH 0.7x0OVDD OVDD \Y -
O—LANJADBEM VIL 0 0.3x0OVDD V -
AO—LARJLASEE(ONOFF VIL 0 0.9 \Y -
=5)

O—LARNILAHBE VIL 0 0.5 \Y -
(PWRON £%)

O—LARNJLAHEE VIL 0 0.19 \Y -
(EXT_RESET B £5)

AAY—2EFR(no Pull-up/ IIN -1 1 uA -
Pull-down)

Pull-up #&47(5kQ) - 4 6 kQ -
Pull-up #&41(47kQ) - 37.6 56.4 kQ -
Pull-up #EHT(100kQ) - 80 120 kQ -
Pull-down #&41(100k Q) - 80 120 kQ -

BIA—N—Y2—hEFUY =22 —KE0BVETTMD 4ns ZBZIHRVESICLTLIEE W,

152



Armadillo-loT #— ko x4 A6 #RAY =27l Ay —7 1 — Rtk

18. 1 >%5—7 1 — Rk

Armadillo-loT &— kx4 A DA VY —T7 T —XMHRICDOWTEHRALE T,

181. 49— x—ALA1 7Tk

©@

OOOOO O(@1

90000 @1 IOO;
10999,0,0;2
ﬂ:} cony ©2°°20

LED4 ] @
LED3—| oo ° : 90 @

g g ©000000C0@®

o © 5000 0 ®
~ Eryxxey
@ o o 20000070 —TCON4
[ I
[A Side] [B Side]

18.1 Armadillo-loT A6 XA >a2Zy b /25— z—ALA 7T KU1 EFIL)

\
>

©@

4000606 @ @;“;
100000 Q2
ﬂ:} con7 ©2°°20

@ @ 00006 O
©

LED4

© o
LED3— o o

o 00 ©
0 o ©3¢°§§§§{°
@ @o o 1 80%%%

20000070 —TCON4

385
©©

CON12 LU

[A Side] [B Side]

18.2 ArmadilloloT A6 X/ >Ya1=Zy N A5 —Txz—ALA1 77 KC1 EFI)
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AVE—7 1 — Atk

% 18.1 Armadillo-loT #— kx4 AB XA Y1y h A1 V9 —Tx—X—& [a

HRES AV —T 1 —R% pisk RX—hH—
CON1 SDA>Y5—T1x—R SDHK-8BNS-K-303-TB(HF) HAEERTFEEGRASHT
CON2 LAN A5 —7x1—2X TM11R-5M2-88-LP EOtvE#Ekst
CON3 JUFPINAVIT—T 2 —R XM2C-0942-132L A LOYES§RAST
CON4 TP AVI—T—R AT1-10PA-2.54DSA(71) EOtE#kST
CONb5 USBA>v5—7x—2R UBA-4RS-D14T-4D(LF)(SN) HAEERFEEKR =T
CON7 LAN 1 >v5—71—X AT1-10PA-2.54DSA(71) EOtE#kST
CON12 BREANA VI —T 1 —R HEC3690-015210 YTV ST
LEDI1 LAN AEZ—R LED SML-310MTT86 O— LAt
LED2 LAN Y>o 795715« LED SML-310YTT86 O—AKKXSt
LED3 d—H%— LED(FR) SLR-342VC3F O—AKKESH
LED4 a—4H— LED(#) SLR-342MC3F O— LAt
RFOEE, KEEEMOT. ERUEABEEELRALTVET,

221 I

oo conz ©

% o

i b il(544

© e ¥ 1sz

CON1 o o0 o0oO0 N ’ - 00 00
Ele=kE d]

[A Side]

[B Side]

18.3 Armadillo-loT ¥— kx4 A6 B 71wk 4129 —Tx—ALAT7 UK
% 18.2 Armadillo-loT #— kx4 A Y 71wk A1 V9 —Txz—R—& &

BmES AVI—Tx—RE pit 3 A—H—

CONIT LTE 7T+ A9 —Txz—2R U.FL-R-SMT-1(10) b OtwEEER At

CON2 nanoSIM «f > 4%—7 1 —2X SF72S006VBDR2500 BAMEESFIEGKRSHT

CONS3 R >y —Tx—2R XG4C-1434 FL0OVRAEH

SW1 BT INA AREXA Y F CSS-1210TB BAZEI/LVEFHEASHT
CIIPOEE, KREEBDLY. BHAAERBREZELH L TWET,

182. X14>1=y bk CONI(SD 145 —7 x—XR)

CONT1 [FNA RE—R(&®EKIZ Ay 7 BEKRE: 49.5MHZ)ICHIHLTc SD A 5 —7 1 —XTY, 5%

(& .MX6ULL @ SD/RRA kO hO—F (USDHC2)IcEfi s N TWVWER T,

SD A— RIc#EE NS EIRIF iMX6ULL @ NAND_ALE E>(GPIO4_I010) THI#EIN AIEETY ., High

LARIVEATERNMEEE N, Low LRILHATERMNMIMIENE I,

CONT [ZERIFIRICHIE L TWEE Ao microSD 1— K DR IF. BIR

ZYM L Th51To>TK

&0,
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Ay —T7 1 — Atk

R 183 XA >1=v ~ CONI1 {E5H

EVES Evé I/O SiAE

1 DAT2 In/Out SD 7—#% /XX (bit2). i.MX6ULL @ NAND_DATAOQ2 £ > (C##t
2 CD/DAT3 In/Out SD F—#% /XX (bit3). i.MX6ULL @ NAND_DATAO3 £ > (C#ft
3 CMD In/Out SD OY Y R/LARY R, i.MX6ULL ® NAND_WE_B E I
4 VDD Power BIR(VCC_3.3V)

5 CLK Out i.MX6ULL @ NAND_RE_B £ (C##x

6 VSS Power EIR(GND)

7 DATO In/Out i.MX6ULL @ NAND_DATAQO '

8 DATI In/Out i.MXBULL @ NAND_DATAO1 E v IciEE

183. XA>a1=y bk CON2, CON7(LANA>5—T z—X)

CON2. CONY7 (% TOBASE-T/T00BASE-TX IS UTeLAN A 5 —T 1 —RX T, A7TYU B
oD Ethernet m—J V&K d D &ENTEFET, AUTO-MDIX #gexEEH L TED., ANL—KT—
TIWEREORT—T7 )2 BERH#HBL TEREHRTFZVDEZIEI,

& & & |& Ethenet PHY(LAN8720AI-CP/Microchip Technology) %z #& B UL T iMX6ULL @
Ethernet J> bO—Z(ENETT)ICEH SN TWET,

#£184 X11>1=vy ~ CON2 §5HE7

EYES Ev4# I/0 HiEA
1 TX+ In/Out FEET—H(+). CON7T D1 EVEHB
2 TX- In/Out EET—H(-). CON7T D 4> @
3 RX+ In/Out ZET—Y(+). CONT D3 EY EHE
4 - - CON2 @ 5 By &#E#ikic 75Q #&if. CON7 @ b B> & @
5 - - CON2 D 4 B> &#ERRIC 75Q #&im. CON7 D5 EY &H@E
6 RX- In/Out ZET—H(). CONTD6 > B
7 - - CON2 @ 8 B & ##fkic 75Q #&ik. CON7T D7 B> @
8 - - CON2 D 7 B> &I 75Q #&if. CON7T D7 EY &H@E
£ 185 X1>1=wv ~ CON7 53
EYES Ev% [/O B
1 TX+ In/Out EET—H (+)
2 LINK_ACTIVITY_ Out LINK/ACTIVITY &~
LED (High: U > 78I EhTW3, Low: UV UM BEIIZNTLAL, Pulse :
DY OHELINTHED., T—FEEZEFELTND)
3 RX+ In/Out ZET—Y(+)
4 TX- In/Out EET— ()
5 - - 750 #¥im. CON2 D 4, 5 Y &HE
6 RX- In/Out ZET—Y()
7 - - 750 &K, CON2 D7, 8 B> &@E
8 SPEED_LED Out SPEED %R
(High: T0Mbps F7zld Ethernet 77— 7 L& R, Low: 100Mbps)
9 VCC_3.3V Power EIR(VCC_3.3V)
10 GND Power EIR(GND)

A

CON2 & CON7 &, HBOESNERSNTHE D, AFICHERT S L
BFTEE A, EEHEN—ADARTITDH, ERALSLS L,
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A5 —7 1 — Atk

184. XA4>a1=w bt LED1. LED2(LAN LED)

LED1. LED2 i& LAN A ¥ 9 —7 2 —XDAF—% X LED T¥., CON2 O LHFlcRREnET, 55
#Ri& Ethenet PHY(LAN8720AI-CP/Microchip Technology)® LED EVIcEHiINTWET,

%< 18.6 LAN LED D&k

LED BH(E) R BiEH
LEDT LAN X E— R LED(#) SEKT ;ﬁo%l;/lbps TEHINTWS, B LI Ethernet 7—7 LK
AT 100Mbps THEHiiashTW3
LED2 LANUYY 757 «4E SHAT U > HFEIL S N TULRL
T4 (&) AT U ONRIINTVS
U DY ODREILIINTHED, T—9%Z&EZELTVS

185. X4>21=y s CON3, CON4(>UTPIA>H5—T x—XR)

CON3. CON4 [FFEFRHEAGASRER) > U P ILA Y5 —T7 1 —XTI, EF#RIE RS232C LILEHIC
Z#AL Ti.MX6ULL ® UART J> hO—Z (UARTI)IcEfRENTWVWET,

- BB AHAL AL RS232C LAV

- RAT—F iRkl — b 230.4kbps

- 70—l CTS. RTS. DTR. DSR. DCD. Rl
%= 187 X14>1=wv  CON3 587

EVES Evé I/0 il

1 DCD In *+ U 7RE. i.MX6ULL @ SNVS TAMPER2 Vi, CON4 D 1 &
v EHE

2 RXD In ZET—4. .MX6ULL ® UART3 RX DATA EYIcE#Hi. CON4d D 3 E
v EHE

3 TXD Out EET—4. i.MX6ULL ® UART3 TX DATA EVIc#EH. CONAD 5 E
v EHE

4 DTR Out F—=HimARL T« i.MX6ULL ® GPIO1_1000 EvicE#t. CONAD 7 &
v EFE

5 GND Power EIR(GND)

6 DSR In F—=7tv hL T, iMX6ULL ® SNVS_ TAMPERO £ |ciEfE. CON4
D2 EHE

7 RTS Out FEEER, .MX6ULL @ UART3 CTS B EVIcE#K. CONA D 4 &+
G
pli=

8 CTS In EEFRE. i.MX6ULL @ UART3_RTS B EviciEf. CON4 D 6 B> &3t
G|

9 RI In WERR. .MX6ULL @ SNVS TAMPER1 Evic#Efk. CONAD 8 EV &
HiE

£ 188 X1>21=v ~k CON4 {5551

EYES Evé I/O i il

1 DCD In F+ ) 7. i.MX6ULL @ SNVS_TAMPER2 Evic#E#E. CON3 D 1 E
v EHB

2 DSR In F—=Ftv LT, i.MX6ULL ® SNVS TAMPERO £ ciEf#. CON3
D6 EyEtE

3 RXD In ZET—4. iMX6ULL ® UART3 RX DATA EVI(C#EHE. CON3I D2
v EHE

4 RTS Out FEEER, .MX6ULL @ UART3 CTS B EVICHE#HK. CONI D7 v &H
G
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EV&S Evsé I/0 i

5 TXD Out FEET—4. i.MX6ULL @ UART3 TX DATA v iciEf. CON3 D3 ¥
v EFHE

6 CTS In EEARE. i.MX6ULL @ UART3_RTS B EviciEs. CON3 D 8 Yy &1t
G|

7 DTR Out F=FimARL T «. i.MX6ULL ® GPIO1 1000 EviciEsE. CON3 D 4 &
V& HE

8 RI In WPERR. .IMX6ULL @ SNVS TAMPER1 EViciEfE. CON3D 9BV E
HE

9 GND Power EIR(GND)

10 VCC_3.3V Power EIREH(VCC_3.3V)

CON3 & CON4 &, HBEDESNEReNTE D, AKICERT S L&
FTEECRAh, EEEN—ADAXRTITDH, ERALSLEL,

186. XA>1=wv bk CONS(USBRA KA >VF—T x—X)

CONS [FUSBRAKRAYH =Tz —RXTT, 2ERDIARTVIZRELTED. TROESRIF
i.MXBULL ® USB I~ hAO—3(USB OTGT)#EftEe N TWET, LEROESHRIIVILFIL I T ZREE
LT, iMXBULL ® USB O~ kA—Z(USB OTG2)IcE SN TWET,

NILVFZ7LI790OEL I MEVIECONI @ 24 EY THIHT 52 &EAAEET. A—T>H L <& High
LARILZEANT S ETCONS DEER. Low LNILZANT S &TCON9 I USB OTG2 Dk
NEEEINKT,

VCC_3.3V

10kQ
i.MX6ULL EXT_USB_EN

EXT.IF
CON9

USB_OTG2
USB Host

CONS5 Upper

X 18.4 USB OTG2 D#EfecDEE

TERICHEENSEJR(USB_OTG1_VBUS)IE i.MX6ULL @ UART1_RTS B E>(GPIO1_1019). Lk
BRICHis SN2 EIR(USB_OTG2_VBUS) & i.MX6ULL & CSI_MCLK £~ (GPIO4_I017) THlfEHA rI&E
T, High LNJLEATERMEGS . Low LNIVEHATERSYIMIENE I,

VCC_5V

i.MX6ULL i Power Switch USB Host
IN CON5

UART1_RTS_B » EN1 OouT1 »{USB1_VBUS

CSI_MCLK EN2 ouT2 » USB2_VBUS

185 USBRA A V5 —7 1 —ADBIRHIHE
- TYEHEE—R
- High Speed(480Mbps)
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- Full Speed(12Mbps)
- Low Speed(1.5Mbps)
% 189 Xr>1=v k CON5 555

EVES By I/0 ieA

1 USB1_VBUS Power BIR(USB_OTG1_VBUS). i.MX6ULL ® USB_OTG1_VBUS &> (C#:
2 USB1_DN In/Out USB1 O~ +ZEIES. iMX6ULL ® USB_OTG1_DN £ C# it

3 USB1_DP In/Out USB1 075 RAIES. iMX6ULL ® USB_OTG1_DP &'t

4 GND Power BIR(GND)

5 USB2_VBUS Power EIR(USB2_0TG2_VBUS). i.MX6ULL @ USB_OTG2_VBUS £ (C#:
6 USB2_DN In/Out USB2 O~ F RAIIES. i.MX6ULL ® USB_OTG2_DN &> [C##t

7 USB2_DP In/Out USB2 075 ZAHES. iMX6ULL @ USB_OTG2_DP £’ (i

8 GND Power BIR(GND)

187. XA4>1=w bk CONI2(BRA>T7—7 z—X)
CON12 FERMIsRI > 5 -7 —XTY,
CON12 12l DC Y+ v/ HRESNTHE D, H186.AC 75 7Y DY — ) LR UEIET—

IDHBAC T TIMNMERTEET, ACTYTIDY v v IFIRIE JEITA RC-5320A %#HL(EEX
D 2)TY,

SACA®)
186 AC 75 74 DB~V

T—hOzA4 A6 ICERLULTINS ACTS 72V MEBELTLLLES

'f AC 75 75 %FERT 3KIE. AC 75 75D DC 7> % Armadillo-loT
LYo

188. X1>1=w bk LED3. LED4(1—%— LED)

LED3. LED4 (&, 12— —f@ITERICFIATEZ% LED TY,
x18.10 X1/>a1=w bk LED3. LED4

HEES &) A
LED3 31— — LED(3R) i.MXBULL @ GPIO1_I005 &> IcHEfe. (Low: SHT. High: s4T)
LED4 1—%— LED(#%) i.MXBULL @ GPIO1_I008 K> IcHE. (Low: SHT. High: s&4T)

189. X4 >a1=w ~k SWI(A—HY—X1 v F)
SWT1 i, 22— —RITERICFIBATESHULRY VY ALY F T,
#1811 XA >1=wv k SWI1 {E5EF

HmES AT StEA
SW1 A—H -1 vF i.MXBULL @ JTAG_MOD E v ic##t. (Low: I TLVRLVVREE, High: &
NIcIREE)
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18.10. Y71y h CONI(TE P> TFA VT —T x—X)

% 721=wvKhCONlIE UFL 7T+ A 9 —T1—AT9, RFy—JILEFERUL AN T VT F
EERULET,

DEHREBZDETFTDT, +RICTERLLLS N,

If PYTHRFICT T F =TI 2T R, EERNZEMA S KB

18.11. % 721=v k CON2(nanoSIM 1 4% —7 = —2X)

H71=v k CON2 & LTE €Y 2 —JL(EMS3T-J)A®D nanoSIM 1 4% —7 1 —XTY,

#1812 71=v ~ CON2 S5l

Ey#ES Evs& I/0 BiEA

C1 SIM_VCC Power SIM EJR. LTE E¥2—JLdD CCVCC ICEER:

c2 SIM_RST Out SIM Uty b, LTE €Y 2—JL®D CCRST (T
C3 SIM_CLK Out SIM 2Oy, LTE €Y a2—JLdD CCCLK [k
C5 GND Power EIR(GND)

C6 SIM_VPP - KRiE

Cc7 SIM_1/O In SIM #—%. LTE EY 2—J)L®D CCIO [

B71=y k CONG [FERIFRICHISELTE D ER A, SIM H—RDE
ki, XEEBOBERZYIMIL TH51T> TS W,

18.12. Y 721=v h CON3({LERA V5 —7 —X)

Y721y CON3F. HREIGRADA Y Y —7 1 —XTY, BROKE(NILFILIR)ZEH 51
i.MXBULL DfES#RMNE RSN TWLET,

IR CTEABEDHEMICOZETERLTE, "7y h~NY—2 72/ Armadillo
B4 &, [https://armadillo.atmark-techno.com/]M54% 7> O—RKT
=% TArmadillo-loT &— kx4 A6 VILF LI AR =SB
LY,

% 18.13 472 =v ~k CON3 5%l

EYES Ev# I/O B

1 VCC_3.3V Power EIR(VCC_3.3V)

2 GND Power BIR(GND)

3 GPIO1_1017 In/Out HERAH . iMXBULL @ UART1_RX_DATA B> [CHi

4 [2C2_SDA In/Out HEERAE . iMXBULL @ UARTS_RX_DATA EviciEk. BEiRET
4.7kQ FILTFy TENTWET, Armadillo-loT AD 12C /N1 R (THE#t
EnTEOH, —FDF KL X(0x32, 0x48, Ox50) IFFEATE T A,
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ErE=s Ervs I/0 e

5 GPIO1_IO016 In/Out IERAE . IMXBULL @ UARTT_TX_DATA E Ik

6 12C2_SCL In/Out IRERAE D, iMXBULL @ UARTS_TX_DATA Ev ik, EiRET
47kQ ZILT7 v 7ENTWET, Armadillo-loT AD 12C 7/\1 R (CEE
INTHD, —ZDF7 KL X (0x32, 0x48, Ox50) IFERTE LA,

7 GPIO4_1006 In/Out IERAE S, .MXBULL @ NAND_DATAO4 > Ik

8 GPIO4_I007 In/Out IERAE S, .MX6ULL @ NAND_DATAOQOS BV |

9 GPIO4_1008 In/Out HERAE A, iMXBULL @ NAND_DATAQ6 £ It

10 GPIO4_1009 In/Out IERAE D, .MX6ULL @ NAND_DATAQ7 E Y IC#E#E

11 RTC_BAT Power BIR(RTC_BAT), YZILFA L0y DERE YV ICHES:

12 GND Power %ﬁ( D)

13 VCC_5V Power JE(VCC_5V)

14 GND Power saﬁ(GND)

18.13. 4 71=

v N SWT(2—H—

A1 Y F)

SWT & EET/NARARERAAYFTTo AAYFDORET, BHMT/NAAZRETDIENTEX

ER

]
o
o
)
°
o
o

K187 A54 RAA Y FDRE

Q@ &7/ 1 X(d microSD [C&HZ D FT,
0O EFHT/N\1XFeMMCICiZbET,
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(DO

19.1 BN

Unitimm]
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75
72
PARTS HEIGHT MAX. 2,5 56,5
[ 22,5 1619
17,2 16 1‘1 5
12,55 8,223 4 :
oD 0000000000000000 R/ N |
\ ©0000000000000000 H\J
- () =
©
oo} gx @ i,iﬁ? _ n
S Tt e ¥ <
1) : : —3 -
(. of - g =1L
@ o MLl o E © o)
2NN — ~
Bl 'I_l: T H [ig) L
® 4 o R s g :
- b — a I—r L. —
| Sl Ty oo g2g2sededad 1| (5 ©
IR o[ i A |
2 | \4-103,2(06,4PAD) 11,04 1,6
) | [hsse 2 |
£ 27,42 6
41,4
47,1

s |l

— 1T 1T T I

uin

=i r—u | [Unitimm]

19.2 EiR1ER

DXF EROERFIRKZE 77y h~—2F %7/ Armadillo - k3 H5
MEAERITOREART—Y, &ELTHY U YAO—RAEETT,

162



Armadillo-loT =~V x4 A6 BB/Y =27l A EVI

20. A7 a3V

AEZETIE. Armadillo-loT &— kY4 A6 DA TV 3V RICDODWTHBLED,
% 20.1 Armadillo-loT '— ko x4 AGEEBEDA 7 3V

& nE

3G/LTER AII7>Y Tty ~ 04 OP-ANT-3GLTE-04K

D-Sub9/10 K> YU P ILERT—T )L (A V74&L) OP-SCDSUB-00

AC 75 7% (5V/2.0A EIAJ#2) OP-AC5V5-00
20.1. 3G/LTER AMFi3 7> 7F+Ev k 04
20.1.1. i £

3G/LTER MMIF 7> 7+t v b 04 & LTE Y 2 —ILEMS3T-)RED TV FF+EY hTT,
20.1.2. vy FAR

- AT YT

YT =T
20.1.3. HHILT

FPOTHTT—=7IE LTE 7Y TFHA VY —T7x—X(F 71y k CONNICRDFIFET,

FYUTFFRFICT YT —T I EESET IR, EEANEMNZ S 8
DERERERDEFTOT, +HIRCTEFELLLE W,

7YFFr—7 eS| ER<BIE, FAO3|EKREAR(UFLLP-N-2/E
OBl 5)EMNTITS>CEERELET, 3ISRSAREMVTIS)
SRVBAI. IR IOERPT—TLOMREOREL D £ T,

of | ¥

SﬁFL_LP_N_Z

B 20.1 M3 P> T F =TI D5 EREAE
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20.1.4. IR

170.6%2

@9.35@
‘ 3.5%0.3

&Ef) )
(Unit:mm]
X 20.2 7> TR
1/4-36UNS-2A REFTYNERTSR)
(10)

L f!u4777f{717777l477777741—+k———

g

PR EE 2 (A )
P . Hex8
\ ¥ /)

(HESMEOLI3

50+4 6

401

6.4

+01

55 &

YT FLTHER

[Unit:mm)]

K203 7T+ r—7IER
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Armadillo-loT #— ko 1 A6 #RAY =27l REHER

:2]. nﬂﬁd_l $&

ARETIE. Armadillo-loT 7=k U =1 A6 OEFEMEE LDTcH DEREBERICOVWTHBAL X T,

21.1. &/ 1 X

H721= vk CON3WHERA V9 —7 2 —X)ZEMAL T, Armadillo-loT 7'— k7 1 A6 EHRREMR
TERT D e WA/ 41“75‘?5%5&:@%%%75“35 DEIT, T, A—TAAT7VYTDESBEANKE
CET 27 /N\A AZIRERICEH T 5HBE. IRT T D GND #ROEEF D H TIERVBE / 1 XHYF
AT BAREEDHDTT, BE/ ’(X%E/)'Xbﬂ“t_&)h_ LT ORELRRANTY o

- Y=ILRET =TI EERT S
- REDVRBBEE. T—TI =20
¥ =)l RIFIERENR D GND (kT %

- Armadillo-loT 7=k 7 = A6 @ GND(EE/ZF) EHEREMRD GND Z KAWEBRPEBAR—1T
FTERIT D

- RERADIERE > Low LNILEAHET S
- ERYBILERE > (F YT Y (1000pF 2E)Z /LU T GND &##t9 5

21.2. ESD/EY—Y

Armadillo-loT “— ko4 A6 D ESD fittExm ESE 5 lc. LUTOREIHIRN T,
- Armadillo-loT — kU 1 A6 ZE£BERKICHMAH. GND(BEENH) 2B UETERIT
- TEEAETEMT S

Ffc. Armadillo-loT — ko 1 A6 ICEHRSINIT—TILABACER T L5 BFRERETIE.
T—TINCBAVLEEY—YEHEDARNLRICEDA VT —T7 1 —ARIEHIRIEESNDHBENHD £T,
AR LZAANDMEZB LS B 2HIC. UTORENDRHNTT .

- Armadillo-loT =k 7 =1 A6 L BEXNEHED GND iz 8ty %
- Y—)ILREGEOT—TILEFERT S
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22. Howto

AETIE. Armadillo-loT &—r D x4 AB DY TR TP HHRAINAXTDHEREICDVNTER
BHULZE 9,

22.1. Device Tree & (&

Device Tree &ld. \N— ROz 7EHRE=ZRULcT—IBERERTT, /\—RT T 7DEH% Device
Tree ICEBMIT B EICEST, 1 DD LINUX A—RIVA A=V ZEHD/\—R T 7 THREITZEN
TEDELDICEDET,

Device Tree ITHIHLTWE XYY RD 1 DiE. N—RIO T 7PDEEICHITEZYVI NI FOEEN
BBICKRBZETY, FIZIE. Y71y b CONIFRRA VY —7 2 —R) [CHEHR T 2IRERZ /ERK
Licisa. EICCEEB TR I N/ Linux A—RILDY —XAI—REZZTEIZHEFLZL, Phicnwa
xR LXDERWICEEIRTE S DTS(Device Tree Source) DEE TR TE XY,

fc2U. Device Tree | TF—4#E R, THDH. \—R I 7OHEHAFELRED THIE, %5
WMTBZENTERVWEISEEL TLEEE W, Device Tree lcld. CPU 7—*FF727F+. RAM OB E.
ERBTINAZADR—AT RLAPEDAABSHRED/\— R I 7OBHIBHROADEERESNET,

Device Tree @ & D F#MARIFRICDO VW TIE, Linux A—FILDY —ZAO—RICEEFNTWSB RF 2 X
> b (Documentation/devicetree/). devicetree.org TAREINTWLS Device Tree Specification,
ZSRULTLREL,

DeviceTree: The Devicetree Specification

https://www.devicetree.org/

Linux 1—XJLDY —XA—RICEEFNTWVWBEHEIARE TD DTS, RXUBEET ST 71 ILZRIC
~UZEY,

EBHERRBE T DTS, X O'Bd - arch/arm/boot/dts/armadillo-640.dts
HEIBT7710)
. arch/arm/boot/dts/armadillo-iotg-a6. dts
. arch/arm/boot/dts/imx6ull, dtsi

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

222. ARX—IZNAIRAXT 3

AV T74Fa2L—yYayaZTBLUTLNUX D—RIA A=V B NRAIYA AT DHEZHRALE T,

2221 A A—I%HRITA X
1. Linux i—xIL7—h+14 T DEMR

Linux A—XJIL DY —AA—R7—hA4 T=EEL, Linux h—XILDY—XA—K7—h+a47
“RHEALEY,
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[ATDE ~1$ s

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

[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—HhA 7ADYVRY v oYUV IR

Linux 1—XILT« L2 KUICBEL T, initramfs 7—hHA TADYYRU v oYUV TERL
£,

[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. AvJ7«4Fal—y3v

By - AV-E

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

4, A=AV T4Fa2L—Y3>VDEE

A=AV T7sFa2L—yaraZHEE, "Exit"ZEIR L T Do you wish to save your new
kernel configuration ? <ESC><ESC> to continue.; T"Yes"& L. A—XJLAYT71sFalL—
=14 %ﬁEEE L ia_o

.config - Linux/arm 4. 14-at1 Kernel Configuration

Linux/arm 4.14-at1 Kernel Configuration
Arrow keys navigate the menu. <Enter)> selects submenus ——> (or empty
submenus -—--). Highlighted letters are hotkeys. Pressing <Y>
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

General setup --->
[ ] Enable loadable module support -——
[x] Enable the block layer --->
System Type --—->
Bus support --—->
Kernel Features ---)>
Boot options --—->
CPU Power Management -—->
Floating point emulation ---)>
Userspace binary formats --—-)>
Power management options --->
[*] Networking support --->
Device Drivers --—->
Firmware Drivers -——)>
File systems --—->
Kernel hacking -—->
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Security options -—->
-*%- Cryptographic API --->
Library routines --->

[ ] Virtualization ----

<{Select) < Exit > < Help > < Save > < Load >

Linux Kernel Configuration X Z 21 —7T"/"¥—%Z#T95&. H—XI
AV 74F2L—Ya3VDOBRREFTS2ENTEEFS, A—FRILAV T+
Fal—avoIy RILEBD—EB)ZANDLT'OK"ERIRT D&, &

= — KTV VRILEEZFE OA—XIN AV T 4FaL—YavDERI1—&
INXI,

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=IT7AILDERIER

EILRDR T I % &, arch/arm/boot/7« L 27 kU &, arch/arm/boot/dts/LITFICA X =
774 )L(Linux 1—%JLE DTB)AMERR SN TWE T,

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

[ATDE ~/linux-v4.14-at[version]]$ Lls arch/arm/boot/dts/armadillo-iotg-a6.dtb
arch/arm/boot/dts/armadi l lo-iotg-a6. dtb

22.3. Device Tree ® h A9 ~Y A XT3

at-dtweb ZFJFI L T Device Tree # h AY XA X T B hE5%28BLE T, at-dtweb TlE. Web 7
SO EOVYORIBIETCDISE LV DIBZEMT S ENTEEXFT, NAIVA AOWRIGH T 1=y
N EDIREREA Y5 —7 £ —ZX(CON3) T,

22.3.1. at-dtweb D1 > X k=)L

ATDES IC at-dtweb XNy o —IZ A YA h—=ILULET,

[ATDE ~]$ sudo apt update
[ATDE ~J$ sudo apt install at-dtweb
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22.3.2. at-dtweb DFCE)
1. at-dtweb OEHIFILA

at-dtweb DEEZFHB T 2ICiE. TRIKNYTELEDT7 VT4 ET 4 DS Tat-dtweby EAD

U. at-dtweb 713> % 7 )y 7 LTLEE W,

ARH 10:54 8

o

22.1 at-dtweb DICEIFEEA
2. M—RKDZER
R—RZZEIRLUZET, Armadillo-IoT A6 ZEIRL T, TOKy ZUVUv o LET,

Board selection x

Selecta board

Armadillo-640
Armadillo-610
* Armadillo-loT_A6

Cancel OK

22.2 1R— REREE
3. Linux i—xX)L7« L7 kU DEIR

Linux 1 —XILTF«4 LI MU ERBRUET, IV 74F2L—3 3 VEHFD Linux H—RILT+

L7RUZERLT, TOK) 27Uy I ULET,
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Cancel Root directory of kernel source Q

Q BEEUET P TIL 4 @atmark linux-v414-at3l > cz
o F—LA -]

& Fhvo—Rr

O BFaxvk Documentation

Kbuild
| ETA

Kconfig

J3 BR MAINTAINERS

[o:=d

arch
block
certs

+ OB

crypto
drivers
firmware
fs
include
init

ipc

X 22.3 Linux I—XILT« L7 & UBREE

R B R B e B B B

4. at-dtweb OEEZT
at-dtweb D& L. RO LS ICEENRRINET,

@cgDISVMfXT:- | Device Tree editor x

Device Tree Editor B} save £ Reset configuration

By default, most of the external pins an your Armadillo-loT Gateway A6 board are configured to be used as GPIOs.
This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, 12C buses and more.

Drag a feature you would like to export on the pinout and drop in an 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

Avallable features Armadillo-loT Gateway A6

ECSPI

12C =
=
UART

Properties

X 22.4 at-dtweb FCE)EHE

=

Linux A—%JLIE. BRIICOAY 74F2L—Y3 > INTOLWBIRENHD
F9, AV 74FalLl—Ya3VOFEICDWTIE T11.2.1. FIE : Linux
Hh—XILZEEILR) Z5BLTLEE W,

22.3.3. Device Tree #h X931 X

22.3.3.1. BBEDZEIR

KEBEDEIRIZ, R v J7& ROy 7TITWET, BEA LD TAvailable featuresy MSERIC LW
BEExE Ko v 2 L. BEARIO TArmadilo-loT Gateway A6, DHEBICE{LLIZEVICRkAOYFULE
I, FlELTHT1I=w k CON3 3,5 E>% |2C3(SCL/SDA)ICRELE T,
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AHEMNBIRS N TVWERWE VITIE GPIO DERENEID ¥TS5NhFET,

@cgDISVMIXT:- | Device Tree editor x

evice Tree Editor ration

By default, most of the external pins on your Armadillo-loT Gateway A6 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.

Avallable features Armadillo-loT Gateway A6

ECSPI

12C
[2C3(SCL/SDA) [ ]

Propertles

(=
=
| 3

X 22.5 12C3(SCL/SDA)D R Z v &

@cgDISVMfXT:- | Device Tree editor x

Device Tree Editor : ration

By default, most of the external pins on your Armadillo-IT Gateway A6 board are configured to be used as GPIOs.

This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, 12C buses and more.

Drag a feature you would like to export on the pinout and drop In on an avallable 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.

ECSPI

12C

K226 971=vk CON335EYADOROY
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22.3.3.2. 707 1 DETE

WS OO DEEBEICTONT A ZREIT DI ENTEEXT, BEARID "Armadillo-loT Gateway A6
OBIRUIHEEREV Vw95 &, BERATD "Properties;y S 7O/ T 4« 2RIRT 2 ENTE
£9,

fleELTH 71y kb CON3 789,10 E>®d ECSPI4(SCLK/MOSI/MISO/SS0O) @ spl-max-
frequency 7O/ 1 ZRELE T,

@cgDISVMfxT:- | Device Tree editor x

Device Tree Editor I} sae £ Reset configuration

By default, most of the external pins on your Armadillo-loT Gateway A6 board are configured to be used as GPIOs.
This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, 12C 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.

Avallable features

ECSPI

Armadillo-loT Gateway A6

ECSPI4(SCLK/MOSIMISOISS0)

UART

Properties

spl-max-frequency =
5000000

Apply

227 707 1 DRE
RE LI TONT 1 ERRESEBICiE TApplys 22U v LET,

@cgDISVMIXT:- | Device Tree editor x

Device Tree Editor H Save s Reset configuration

By default, most of the external pins on your Armadillo-loT Gateway A6 board are configured to be used as GPIOs.
This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, 12C buses and more.

Drag a feature you would like to export on the pinout and drop in en an available pin. You can't drop the desired feature on any pin but enly in the white-
highlighted ones. Repeat for all the desired features and click "Apply configuration” when dene. To remove a feature, right-click its pin.

Avallable features Armadillo-loT Gateway A&

ECSPI

ECSPI4(SCLK/MOSIMISO/SSD)

£ B
3

Properties

spl-max-frequency =
5000000

22.8 7087 1« DIREE
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22.3.3.3. BEEEDHIBR
2 TOHEEZHIRT 2551E. BEALD Reset configuration; #27Jw o ULEY, HEEC &ICH)

R 25EE. BEARID TArmadilo-loT Gateway A6; OE>YZ#H2V ') v LT "Remove; =7
Uy ULET,

@cgDISVMfxT:- | Device Tree editor x

Device Tree Editor [} saie 2 Reset configuration

By default, most of the external pins on your Armadillo-loT Gateway A6 board are configured to be used as GPIOs.
This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, 12C 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.

Avallable features Armadillo-loT Gateway A&

EGSPI

12C ==
=

UART

Properties

22.9 £ TOHEEDHIER

@cgDISVMfXT:- | Device Tree editor x

Device Tree Editor e g Reset configuration

By default, most of the external pins on your Armadillo-loT Gateway A6 board are configured to be used as GPIOs.
This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, 12C 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.

Armadillo-loT Gateway A6

B
csgitlecs

® Remove
===

Avallable fealures

ECSPI

12C

UART
Properties
spl-max-frequency =
5000000

Apply

X 22.10 ECSPI4(SCLK/MOSI/MISO/SSO) DHIIER
22.3.3.4. DTS/DTB D4Rk
DTS 8LV DTB Z2EMT 3IclE. BEHELED TSave; 27y I UK,
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@cgDISVMfXT:- | Device Tree editor x

Device Tree Editor F: Save g Reset configuration

By default, most of the external pins on your Armadillo-loT Gateway A8 board are configured to be used as GPIOs.
This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, 12C 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.

Avallable features Armadillo-loT Gateway A6

ECSPI

12C ==
—

UART

Properties

22.11 DTS/DTB D4Rk

Device tree builtly EFREn 3 &, DTSH KO DTB DAERIFITE T T,

@cgDISVMfXT:- | Device Tree editor X

Device Tree Editor

Device Tree editor
By default, most of the externa

This teol allows you to edit thi§  Device tree bullt!

pin but only in the white-
its pin.

highlighted ones. Repeat for

Drag a feature you would like
CLOSE

ECSPI

12C

UART

spl-max-frequency =
5000000

Apply

22.12 DTS/DTB Q4R 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-iotg-ab-expansion-interface. dtsi

armadi Llo-iotg-ab-expansion-interface. dtsi
[ATDE ~/linux-v4. 14-at[version]]$ ls arch/arm/boot/dts/armadillo-iotg-a6-at-dtweb. dtb

armadi llo-iotg-ab-at-dtweb. dtb
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224 )V— KT 7A I AT LANDEEZAH EEBREH S DRE
1HEEE

Armadillo-loT — kx4 A6 DIL— KT 7AILY AT L. E#T eMMC ICEEBE N ZEF, Linux
PEEIL TWBEFE. AP, BRET7 7M. FEFZ 7V 5—23IcLd 7 71ILNDESAHDHE
HUFET, DL, EEETRTUEEZERITTEIICERZEMUCBEIE. RAM LICETcFvvya
NeMMC ICEZAENT I, 77AMINIVATLDOERY 7 71 ILORBNHWE FICR DTN FHEL
x99,

Ffz. eMMC REBD NAND Flash Memory (3B EEIEIC RN B 21z, EZAH LB ZFIRT
5 EERFATIRENHZIBEEEHDFT,

Z ZT. Armadillo-loT — k> -+ A6 Ti&. overlayfs #FIFHLT. eMMC NDEZAHRES
TOMEEZRHL TVET,

22.4.1. (REEBEDOFERAE

eMMC NDEZAHMREZITSICIE. kernel DIEEENA 7 3 > (T "overlay=50%"("=50%"IF& /& AT,
"overlay"®#& < & RAM % 256MByte F8) & W\ 5 /85 X — 4 ZBINT 31213 T,

INTA—%%BINT B &, debian OEEHIIC initramfs &> TIL— k7 71 ILY T b upper=RAM
T4 A7 (tmpfs). lower=eMMC (ext4) & U7z overlayfs (cHID & X 5T, Debian A& L x 9,

overlayfs D#EEIC K > T, BEERDI—NT7 7MLV AT ALK Z2EDIE. ETRAM T X7 (/
overlay/ramdisk [c¥ 7> N)ICEIHREIND ESICRDET, D, EBERDOBRIIFEFEINEEA
M. BRZEMUCEETH., eMMC FEERIEZEDSBRWREBDOXFHRINTVWET,

kernel OFEENA 7 3 Y DIEEZ{TSICIE Armadillo-loT — ko 4 A6 ZIRSFE— R TEEIL.
ROEXSICANY RZETLTLEE L,

=> setenv optargs overlay
=> saveenv

Ffe, A7V a3 VDEEERBEIRT DICIERDESICOAVYY REETLTLEZ WL,

=> setenv optargs
=> saveenv

2242 REMEEFERT S ETOEEEE

AU EHEBITDIEENHDET, B, ILLWI7MILPT«LIKNU%E
ENIL. ZO RAM F 4 AVQHESINDDIFBRICH I GTWERWE
ER

ULHU. Tlower=eMMC ICERICFEFELTW 7 7 IILDEEHRZ ) 295
BAE. upper=RAM T« X7 IER/RODT7 71 I)L&EzIE—ULTESE
@ZJ ig_o

If overlayfs (FZn% 7 7 IVBATEEYT 576, FELULICRAM 7+
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>

b

BAEMic, MBICBD Z5BIZBNLET. BHIZIE sqlite (& DB EicC
1207714 TTF—91&MLET, <ZT. 1GB @D DB %#/E>T eMMC
ICRIF L. overlayfs ICK 2REZEMICL TRELIZRIC, o
TIONA bDLO—RZEBMULEEIFTRAM 74 Z271E 1GB + 10 /X1 ~
EEINET, EICIE. Armadillo I 1GB & RAM IZEWD T, B
B LIEERTRAM 4 R IVDNRRELET,

overlayfst £%. eMMC NDEZAAHMREZITOHE. BT EERDE
BIRETOT AR ZTW. RAM T4 AW REULBRWHMER L TLEE
W EMERICEZAD T 7ML ZRER/NRICHED S EHIT, BEEZITD
REBRT 7 'f)l/%f’l?bfckh\% DR ZIT> TLIEE LN,

Armadlllo loT &=k x4 A6 ® eMMC DEEFAR IFHRERFIC SLC I

HELTED., MLC ARXD eMMC & D HEERHO LEAFEL< A>TV
i@“o ZFD=H, ARITZ2VRATLADBRICEK > TlEeMMC ANDEZIA
IMREMBEEENE E U WRREEN B D £ 9,

eMMC NDESAMREEEZBHNICT L. eMMC ZLXEICERTE
BEVNSXY Y BB ODXRIH. 205, EATES RAM A XHRE
%, YATLBHEDEMICKRD. TAUYREHDET, FH - ERLK
WY X T LDERR. eMMC ANDFEEAAMREHEDX Uy b - TX Uy
hetaIcER - FHMELICS AT, REREZEAT 5. LRLDHINTZ
ToTLLEE W,

22.5. eMMC @ GPP(General Purpose Partition) Zf|fH9 %

GPP T squashfs 4 X—Y % ZEAH. Armadillo DEHEFICEHNICNY T N T 2 HEZBNUE

ER

22.5.1. squashfs 1 X—Y%ZEKT 3
Z DYFEIE ATDES ETIFLWE T,

squashfs-tools /Xv o —JIC&F N TWS mksquashfs AY Y RZEAL T squashfs 1 X—I%

ER L E T,

[ATDE]$ mkdir sample
[ATDE]$ echo "complete mounting squashfs on eMMC(GPP)” > sample/README
[ATDE]$ mksquashfs sample squashfs. img

22.13 squashfs 1 X—I DER
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22.5.2. squashfs 1 X—I%EZAD
BIBEDYEZ(IE Armadillo ETITWE T,

r22.5.1. squashfs ¥ XA—IZ 1T 51 THER Uz squashfs ¥ X—3%, USB XEUFIBET %%
E LT Armadillo-loT =k Dz« A6 ICOAE—U., GPP [CEZAHE T,

mmcblkOgp3 T9,

GPP ANDEZIAHZ TSI, 82> T /dev/mmcblkOgp0O * /dev/
mmcblkOgp1 IEEERAAZTORWVNE D, +RIEFRLTLIZE W,

If J1—H—@Eg e U TERARER GPP I& /dev/mmcblkOgp2 & &K T /dev/

[armadillol# mount /dev/sdal /mnt
[armadillol#t dd if=/mnt/squashfs. img of=/dev/mmcblk@gp2 conv=fsync
[armadillo]# umount /mnt

225.3. GPP NDEEAHZHIRT 5

GPP 0270w 7 Icxt L T Temporary Write Protection ZM\1 3 2 &lck D, GPP ADEZAH
ZHIRT B ENTEFT, Temporary Write Protection I[SERZ VIR L THEBERI N E Ao

Temporary Write Protection ZM\F % ICld&. mmc-utils /\y T —JICEENTWVWS mmec IV R
ZERALULEY,

[armadillo]# apt install mmc-utils

X 22.14 mmc-utils D1 > X =)L

GPP o270y 7ICx LT Temporary Write Protection ZhF % Icid. ROLSICAYY R%ESE
TULEY,

[armadillol#f mmc writeprotect user get /dev/mmcblkOgp2 0
Write Protect Group size in blocks/bytes: 16384/8388608
Write Protect Groups 0-0 (Blocks 0-16383), No Write Protection

[armadillo]l#f mmc writeprotect user set temp 0 16384 /dev/mmcblk@gp2 (2]

22.15 eMMC @ GPP |c Temporary Write Protection Zh\7 3%

(1) /dev/mmcblkOgp2 70Oy 7 #%=HRBLET, ANV ROHAZ RS & /dev/mmeblkOgp2
M 16384 7Ov o HdENbhDET,

(2] /dev/mmcblkOgp2 D27 0w 7 Ic Temporary Write Protection M} £ 95,

Temporary Write Protection Z#x9 2ICid. ROIAYY RETLEXRT,
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[armadillo]f mmc writeprotect user set none 0 16384 /dev/mmcblk@gp2

2254, f&EIRFIC squashfs 1 X—I%ZIY TV I3 L5ICT 3
/etc/fstab ZZE L., EENFIC squashfs 1 X—IMNIY TV REINELSICLET,

[armadillol# mkdir -p /opt/sample "
[armadillo]#t vi /etc/fstab

 (&B8)

/dev/mmcb LkOgp2 /opt/sample squashfs defaults,nofail @ 0 (2

Q@ squashfs I AXA—Y%EVYIYRNTBETALI NI EERULET

(2] BTICCDITEBMULET, ST, /dev/mmcblkOgp2 A /opt/sample TN TV hEN3dELS
ICIZb XTI,

Armadillo OB %, /opt/sample/README ODRBMNIEL T NIEET T,

[armadillo]# reboot

1 (EB8)

Debian GNU/Linux 10 armadillo ttymxc0
armadillo login:

[armadillo]f Ls /opt/sample

README

[armadillol# cat /opt/sample/README
complete mounting squashfs on eMMC(GPP)
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23. 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/

23.1. BARmE IR

1I-Y-BRETHIC. BARRERTZIET. BAZATOREAMT—4, 259 YO0—RT
BTENTEDLSILRDET,

BARGDEHROFUWFIRIZUTO URL 2 SRS 0,

Armadillo-loT #— kU =1 A6 BARRER

https://armadillo.atmark-techno.com/armadillo-iot-a6/register

179


https://armadillo.atmark-techno.com/
https://armadillo.atmark-techno.com/armadillo-iot-a6/register

Armadillo-loT =k 7 x4 A6 #H/~Y =27 )L eFuse

8% A eFuse

Armadillo-loT — k7 =+ A6 TEAL TW3 CPU (i.MXBULL) (ICld. —EULHNEZALEDT
=720\ eFuse EEH I TWET, eFuse ICld. CPUNT—KITEREDEREY MAC 7 RL X% E
NEHMNZET, Armadillo-loT &“— ko x4 AB | ff‘ﬂﬁ)&ﬁﬁ%%ﬁ%{lﬁb:&{)l//—J ERRICU B
mCIDT, eFuse bA—T—ICHAKL. MM QFIHZAEICLTWET, LML eFuse FZFDHE
bt —EEEEESEEITIENTEFFA. THICER LfC fEEW,

eFUSE [d—EEZADETICERT CENTEEFHF A, eFUSE DEREIC
& > Tl Armadillo-loT “— kx4 A6 NIEFEICENEL R 2 BRI EE
MENRBDEITDT, ESIAHEZTORICITHODEEZILS L SOBELWL

TcUE T, eFUSE DREICK > TEEDE I > TR IR RIEN RN &2
NFEI,

MAC 7 R L X& Armadillo-loT 7=k 4 A6 OHEFRFICEZTAENTWVWEDT, FllCEZA
CRERFRHDEFETA, TDETIFE U-Boot ZfE> T eFuse DEEZMZ ZTWV. T— M E—RZHIHT 3
HEZEFRRALET,

eFuse ZZE 9 355E. £49 ".MX 6ULL Applications Processor Reference Manual [https://
www.nxp.com/docs/en/reference-manual/IMX6ULLRM.pdf]; Z&RB U T EEW, EERE(E
UFD 42T,

- Chapter 5: Fusemap

- Chatper 8: System Boot

- Chapter 37: On-Chip OTP Controller

- Chapter 58: Ultra Secured Digital Host Controller

BIpE. AETIF i.MX 6ULL Applications Processor Reference Manual = " 7 7 LY AN Z 27
Ly EFVERT,

Manual Rev. 1, 11/2017 IREDBHRTI, EBHUEIa>DUT 7L

/ BHESVPEY A MLIE. i.MX 6ULL Applications Processor Reference
VAR ZaTITIE. BEESBLITITANINERBRDIEZEENHBD T,

Al. 7—hNE—REIPVI—FEY

Armadillo-loT — kx4 A6 TIE HT71=v k SWI(Z—H—ZA v F) % microSD IICEET
52&ET. P ROIP2ZWRAEEYg— RSB ENTEET, FMlE. 48 XA RKRXAMYFD
REICDWT) ZSBLEE0,

Al1. 7—hE—R& JP2

i.MXBULL ICld7— KE— R%ZR$H S BOOT MODEQ & BOOT MODE1 & WS EVHEH D £9, BOOT MODEO
£ GND ICH>TWBDO TS 0 [Th D £9, BOOT MODET (& JP2 ICiEEINTWET, JP2 Ay g—
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NZt T3 & BOOT MODET (£ 1 (4D Internal Boot E—RIciD X, RS TWDE 0 &40,
Boot From Fuses WS E—RKIcHED ET,

Internal Boot E— R Tl&. on-chip boot ROM [CEZERAENTWVWEZI—RNETL. 7— MATRER
TFTINAAZRRULET, Y7 7L VAN Z27)L T85 Boot devices (internal boot); c. i.MX6ULL
MT—=KTEZTNARAD—ENTZHINTWET, Armadillo-loT ¥—kD x4 A6 TlE. ZD>55
ZFYiR—K eMMC & microSD A1— RIZX U TWE T, Internal Boot E— R Tlx. GPIO Itk > T
eFuse D&E%Z FEZ (override) TESLSICH>TWEYT, DD eFuse DERENESLGE->TLK
S&. GPIO DEYTT—RTFNA RERDZZENTEZET,

Boot From Fuses E— R Tld. EiiiicE Z(E GPIO [T &3 override &1k &t eFuse ICEEZRAZE
NERETUNT—RMUEFA, TOMEEZEMICTDZIZET, 74— ILRICEUEESENEEH DA
EE>TEMULTWARWT —RE L, BENEBEEBSCIENTEXT, (BEB3A. 7—MEIC
root 7Ho Y hEFE-SBSENDELSHRED TIE. BHRMIH D FHAD:)

Al2. 7T—hFTNRA R & JPI

Internal Boot E— K Tl&. GPIO L&k > T eFuse OXE%Z LEZE (override) TE3&LSIcE>T3
EBNAULEULED, JPT EFEIICCDEERERE>TWET, JP1 (& LCD1_DATAGS & LCD1_DATAT1 ol
HELUTWETH, chosobBEViEFn2h BOOT CFG1[5] & B0O0T CFG2[3] % override UL TWZE 9,
r8.3.2 GPIO boot overrides; @ %& 8-3. GPIO override contact assignments; ZHEZEZL T2 W\,

PP UWEIC, 2D BO0T CFG TI#ED eFUSE &, Y7 7L Y AN Z a7 ILOHFTIE eFuse OF
RLATHRELESINTWET, BOOT CFG1 (& eFuse D7 RLATES & 0x450 D F{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, #7zld%& 5-6. MMC/eMMC Boot Fusemap, %
HERITBHZETOMDET,

ISICPPZULWEIC, eFuse ZEZADIFRICITINS2TDENEZ T, On-Chip OTP Controller
@ bank & word DENREICKEDFT, INSDEE V77 LYAXYZa27)LD TOn-Chip OTP
Controller; #2B UL TLZE W, B THTEZFIH Boot From Fuses TEFHT % BT _FUSE SEL & L)
S eFuse DK ST GPIO I &% override W TELWEDHHDET,

= A.1 GPIO override & eFuse

554 eFuse & eFuse 7 KL X 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-loT “— k4 A6 TIESD A—R ZFfcld eMMC 5D T —KMciRdDT, 7—hF
INA A% EIRT D eFuse BOOT CFGI[7:4] (. 010x £/=lE 011x [T D £,

U7 7L>ANYZa7)l T85.3.1 Expansion device eFUSE configuration; ICld. c5ICFEL <
SD/MMC N4 ZADEREICDODWTEEH I TWET, 7—7J) T8-15. USDHC boot eFUSE
descriptions) [c&tlE, eFuse @ 0x450[7:6] H* 01 DIFEIC SD/MMC F/INA ANST—hT BT &
ZRODTWVWET, S5IC 0x450[5] A¥ 0 75 SD AY. 0x450[5] A¥ 1 75 MMC MNERENEXT, OF
D, 4H5 7 bit £FTOMET 5 bit BZIFH MMC H SD RS TWET, BOOT CFGI[5] HY 0 D5
BiFI>Y hO—75—(F SD 7/V1 ANEHL > TWBHE[IE T, BOOT CFGI[5] A% 1 DIFEIF MMC T/
ADES> TWBHIRTHELE T,

i.MX6ULL Icix. SD/MMC 0> hO—5—7T%%% uSDHC A 2 D#E#EichnTWEd, Armadillo-
loT #— kx4 A6 TlE. eMMC »* uSDHCT . microSD A— R uSDHC2 Ic#EanTWE
9, J—REFICEESOAY NA—F—HI 5T —KF2H%ERD TS eFuse H* 0x450[12:11] T,
0x450[12:11] A% 00 THHIX uSDHC1 DED AV R—K eMMC 5. 01 THNIEL uSDHC2 DED
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microSD 1— RS J7—KUFET, EWEZ SZE Armadillo-loT — kU x4 A6 TAHYR—K eMMC
MST—KUWEEIE. 0x450[5] %# 1 (T, 0x450[12:11] % 00 (L FX T, W microSD H—RKRHh5

EEIL fc WA IE 0x450[5] % 0 [c. 0x450[12:11] % 01 [cLE T,
R®A2 J—KNF/INA R & eFuse

T—=R8FNRAL R eFuse 0x450[5] 0x450[12:11]
FdviR—R eMMC 1 00
microSD 71— R 0 01

A.2. eFuse DEZ#Z

Armadillo-loT #— k7 =4 A6 Tlix. U-Boot DIV RIC &> T eFuse DE=E#az #HR—KMU

TWE9, U-Boot lcDWTix M10. 7—hO—%— (U-Boot) {1k, ZSBLTLLEE W,
eFuse MEE#Z (X, fuse AV REFEWVWET,

/ U-Boot @ fuse A¥YYROY—XO—KE, U TD 22DT9Y,
. 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> [<cntD>] - 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> <hexvald> [<hexval>...] - override 1 or
several fuse words, starting at "word’

=

fuse read eFuse DfE% Shadow Register hS5FEAE LU T iMX6ULL @ eFuse &, 9
~NT Shadow Register Z#5. #EIFFIC eFuse 5 Shadow Register (CEAY
dE—an%xd, FUKREYT77LYANYZa27)L 37.3.1.1 Shadow Register
Reload) ZfERRL T EE L,

fuse sense eFuse DfE% eFuse NSFHmAHULET

fuse prog eFuse DEZEZEZMZFT

fuse OV Ril&. bank . word. cnt. hexval Z5|#IcEND £,

bank eFuse ODN\V U EE
word eFuse D7 —R&FS
cnt eFuse Z M H I EE
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hexval EZADE

A.3. Boot From Fuses €— R
A.3.1. BT FUSE_SEL

Boot From Fuses ZBMICT BICIE. eFuse ICEZAATZENELWT &% .MXBULL [C3Z 204
ENHDEIT, TDHD eFuse HY BT FUSE SEL (0x460[4]) T9, BOOT MODE A 00, DX D JP2 A
A=, HBDOZDEY hH' 1 THNIL Boot From Fuses E— Kk b £9, BOOT MODE A* 00 TH
ZDEw D 0 THNIE Boot From Fuses E—Ricizia5d9. SD/MMC YXZa2 779 Fv Uy
E—RPIUZITOYO—RE—RICHE>TULEWEYT, SOD/MMC~NYZa2 777 F v UVIE—NRIC
2WTIE 8.12 SD/MMC manufacture mode; lc. YUY FZILF T VAO—RE—-RIZDWVWTIL 89
Serial Downloader; [CEEEH N TWET,

Armadillo-loT — k> x4 A6 TI& BOOT MODE A% 00 T, HD

BT FUSE SEL A% 0 DiF&IE SD/MMC NZa2 770 F v UV E—RT
eMMC hSEEUF T, Internal Boot E— R THEEI9 255 1%. JP2
HE3—hULTLIEE,

A3.2.eMMC 1507 —MICERE

FYR—R eMMC 5723 T—hSBLWEER, T— K7/ 20O@BETMMC &, J¥ ~hO—
5—T uSDHC1 %BIRT ZZ & THRTY, HNTIC BT FUSE SEL % 1 ICLE T,

AYiR—KR eMMC DRy Zi&, LITD#@ED TS, U7 7L >YRAY=27)l 85.3 Expansion device
XV E£ 5-6. MMC/eMMC Boot Fusemap; ZfEFRL T LI W, TAZE, FH TR &xoTW
BEIE, ZELBWTLEEW, FIZIE, AVR—K eMMC [ 1.8V IZRIELTWEHA, bit9 D
SD Voltage Selection ©1 ® 1.8V TIKEAELE A,

RKRAIAYVR—R eMMC D ARY &

2l Bit eFuse & bit 1] Gk
BOOT CFG2 [15:13] Bus Width 8 bit 010 ~
[12:11] Port Select uSDHC1 00 ~
[10] Boot 500 / 400 MHz 00 Gl
Frequencies
[9] SD Voltage 33V 0 =
Selection
[8] - - 0 -
BOOT CFG1 [7:5] eMMC - 011 ~
[4] Fast Boot Regular 0 a]
[3] SD/MMC High 0 =~
Speed
[2] Fast Boot Enabled 0 a]
Acknowledge
Disable
[1] SD Power Enabled 1 ]
Cycle Enable
[e] SD Loopback SD Pad 0 =~
Clock Source
Sel
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BEEBESW\W&LSIC. BOOT CFG2 %= ElC LTWED, BOOT CFG1 & BOOT CFG2 (&, OCOTP CFG4 [C< v 7
INTHED Bank O Word 5 T9, D£ D 010000000 01100010 D 16 bit (0x4062) % Bank O Word 5
ICEZADIFEBVNT EMNDD EF, BOOT CFG3 & BOOT CFG4 (2 Z TIFEEREL X,

BT FUSE SEL (& Bank O Word 6 @ 4 bit BIC725 DT 0x10 Z&EEAHF T,

=> 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

(BEALBBELTE, DHST—hLAEL)

fuse prog IcA T gy -y ZfflF5 & T Really perform this fuse
/ programming? <y/N> ; EEHINFXE A

ZNT eMMC »5 UhEEEN L7 W Armadillo-loT 7— kD x4 A6 BN TEHHD XU T,

eMMC s UM EFHLBWVWD T, HPE>T eMMC ICEZAEXhTW
% U-Boot ZELUTUES &, ZEEEBLBWVWLSICAEDXT, FEL
TLIEE W,

eMMC Fast Boot #ge%Z # 5 HE+° Power Cycle Z Enable IC 9 %155
. HEEY R Z 1 ICEBLTLREW,

BUEET. SDMSEITULNIT—RUEBWESICTEZELHTEETT, LML eFuse Ic&BDT—h
FINA ZADEEIF. EHULBEWIT—REBCZENENTY ., Armadillo-loT “— koA A6 T
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microSD M5 D7 — KN ICEET B Z EIEABETT A, BID microSD A—KRZBASINTLES &, #
DRID microSD A— RS T7—KMUTUESDODTENEEZER TCEEF A, BFEL THREWVCIEZ L,

A.3.3. eFuse ®Owv ¥

EZXAATL eFuse DEEZZTEINTUL X > TIE. Boot From Fuse E— RICLTWAEKNH D =6
Ao IMXBULL Tld eFuse #ZETEHRL<ITBEY hEABESINTWLWET,

D77L>YANZa7)l T5.3 Fusemap Descriptions Table; ZHEFRL T EEI LY,

185



Armadillo-loT =k Uz A6 B#BEY =27/l Armadillo-loT =k U x4 A6 BEY =27

RET B
N—=¥av £RH BEIES

1.0.0 2021/03/25 - 1.0.0 17T




Armadillo-loT — ko1 A6 BRE~Y=2 7/l
Version 1.0.0
2021/03/25



	Armadillo-IoT ゲートウェイ A6 製品マニュアル
	目次
	1. はじめに
	1.1. 本書で扱うこと扱わないこと
	1.1.1. 扱うこと
	1.1.2. 扱わないこと

	1.2. 本書で必要となる知識と想定する読者
	1.3. ユーザー限定コンテンツ
	1.4. 本書および関連ファイルのバージョンについて
	1.5. 本書の構成
	1.6. 表記について
	1.6.1. フォント
	1.6.2. コマンド入力例
	1.6.3. アイコン

	1.7. 謝辞

	2. 注意事項
	2.1. 安全に関する注意事項
	2.2. 取扱い上の注意事項
	2.3. ソフトウェア使用に関しての注意事項
	2.4. 電波障害について
	2.5. 無線モジュールの安全規制について
	2.6. 保証について
	2.7. 輸出について
	2.8. 商標について

	3. 製品概要
	3.1. 製品の特長
	3.1.1. Armadilloとは
	3.1.2. Armadillo-IoT ゲートウェイ A6とは

	3.2. 製品ラインアップ
	3.2.1. Armadillo-IoTゲートウェイA6 C1モデル 開発セット
	3.2.2. Armadillo-IoTゲートウェイA6 U1モデル 開発セット
	3.2.3. Armadillo-IoT ゲートウェイ A6量産用

	3.3. 仕様
	3.4. Armadillo-IoT ゲートウェイ A6 C1モデルの外観
	3.5. Armadillo-IoT ゲートウェイ A6 U1モデルの外観
	3.6. Armadillo-IoT ゲートウェイ A6 の基板構成
	3.7. ブロック図
	3.8. ソフトウェア構成

	4. Armadilloの電源を入れる前に
	4.1. 準備するもの
	4.2. microSDカードの装着
	4.3. C1モデル ケースの組み立て
	4.4. アンテナコネクタ形状
	4.5. 開発/動作確認環境の構築
	4.5.1. ATDEのセットアップ
	4.5.1.1. VMwareのインストール
	4.5.1.2. ATDEのアーカイブを取得
	4.5.1.3. ATDEのアーカイブを展開
	4.5.1.4. WindowsでATDEのアーカイブ展開する
	4.5.1.5. Linuxでtar.xz形式のファイルを展開する
	4.5.1.6. ATDEの起動

	4.5.2. 取り外し可能デバイスの使用
	4.5.3. コマンドライン端末(GNOME端末)の起動
	4.5.4. シリアル通信ソフトウェア(minicom)の使用

	4.6. インターフェースレイアウト
	4.7. 接続方法
	4.8. スライドスイッチの設定について
	4.9. viエディタの使用方法
	4.9.1. viの起動
	4.9.2. 文字の入力
	4.9.3. カーソルの移動
	4.9.4. 文字の削除
	4.9.5. 保存と終了


	5. 起動と終了
	5.1. 起動
	5.2. ログイン
	5.2.1. 新しいパスワードの準備
	5.2.2. 初回ログインと新しいパスワードの設定

	5.3. Debianのユーザを管理する
	5.4. 終了方法

	6. 動作確認方法
	6.1. 動作確認を行う前に
	6.2. ネットワーク
	6.2.1. 接続可能なネットワーク
	6.2.2. 有線 LAN の設定方法
	6.2.3. 基本的な使い方
	6.2.3.1. IPアドレスの一覧
	6.2.3.2. インターフェースの有効化・無効化
	6.2.3.3. 固定IPアドレスに設定する
	6.2.3.4. DHCPに設定する
	6.2.3.5. DNSサーバーを指定する
	6.2.3.6. インターフェースの修正を反映する
	6.2.3.7. 有線LANの接続を確認する

	6.2.4. LTE の設定
	6.2.4.1. LTE データ通信設定を行う前に
	6.2.4.2. LTE 設定ファイル (/etc/aiot-modem-control/startup.conf) の編集
	6.2.4.3. コマンドによる LTE モデム制御
	6.2.4.4. LTEによる時刻同期

	6.2.5. ファイアーウォール
	6.2.5.1. iptables のポリシーの設定
	6.2.5.2. lo (ローカルループバックインターフェース)の許可
	6.2.5.3. iptables の設定確認
	6.2.5.4. iptables の設定を保存し自動的に適用する


	6.3. ストレージ
	6.3.1. ストレージの使用方法
	6.3.2. ストレージのパーティション変更とフォーマット

	6.4. LED
	6.4.1. LEDを点灯/消灯する
	6.4.2. トリガを使用する

	6.5. ユーザースイッチ
	6.5.1. イベントを確認する

	6.6. RTC
	6.6.1. RTCに時刻を設定する

	6.7. GPIO
	6.7.1. GPIO クラスディレクトリを作成する
	6.7.2. 入出力方向を変更する
	6.7.3. 入力レベルを取得する
	6.7.4. 出力レベルを設定する


	7. 省電力・間欠動作機能
	7.1. 動作モードと状態遷移図
	7.1.1. アクティブモード
	7.1.2. シャットダウンモード
	7.1.3. スリープモード
	7.1.4. スリープ(SMS 起床可能)モード

	7.2. シャットダウンモードへの遷移と起床
	7.2.1. poweroffコマンド
	7.2.2. aiot-alarm-poweroffコマンド

	7.3. スリープモードへの遷移と起床
	7.3.1. RTCアラーム割り込み以外での起床
	7.3.2. RTCアラーム割り込みでの起床
	7.3.3. 起床要因のクリア

	7.4. スリープ(SMS 起床可能)モードへの遷移と起床

	8. Linuxカーネル仕様
	8.1. デフォルトコンフィギュレーション
	8.2. デフォルト起動オプション
	8.3. Linuxドライバ一覧
	8.3.1. Armadillo-IoT ゲートウェイ A6
	8.3.2. UART
	8.3.3. Ethernet
	8.3.4. LTE
	8.3.5. SDホスト
	8.3.6. USBホスト
	8.3.7. リアルタイムクロック
	8.3.8. LED
	8.3.9. ユーザースイッチ
	8.3.10. I2C
	8.3.11. パワーマネジメント


	9. Debianユーザーランド仕様
	9.1. Debianユーザーランド
	9.2. パッケージ管理

	10. ブートローダー (U-Boot) 仕様
	10.1. U-Boot の起動モード
	10.2. U-Boot の機能
	10.2.1. envコマンド
	10.2.2. mmc コマンド

	10.3. U-Boot の環境変数
	10.4. U-Boot が Linux を起動する仕組み
	10.5. U-Boot から見た eMMC / SD
	10.6. Linuxカーネル起動オプション

	11. ビルド手順
	11.1. ブートローダーをビルドする
	11.2. Linuxカーネルをビルドする
	11.2.1. 手順：Linuxカーネルをビルド

	11.3. Debian GNU/Linux ルートファイルシステムをビルドする
	11.3.1. 出荷状態のルートファイルシステムアーカイブを構築する
	11.3.2. カスタマイズされたルートファイルシステムアーカイブを構築する
	11.3.2.1. ファイル/ディレクトリを追加する
	11.3.2.2. パッケージを変更する



	12. イメージファイルの書き換え方法
	12.1. インストールディスクを使用する
	12.1.1. インストールディスクの作成
	12.1.2. インストールの実行(microSD カード)
	12.1.3. インストールの実行(USB メモリ)
	12.1.4. LED点灯パターンによるインストールの進捗表示

	12.2. 特定のイメージファイルだけを書き換える
	12.2.1. ブートローダーイメージの書き換え
	12.2.2. Linuxカーネルイメージの書き換え
	12.2.3. DTBの書き換え
	12.2.4. ルートファイルシステムの書き換え


	13. 開発の基本的な流れ
	13.1. 軽量スクリプト言語によるデータの送信例(Ruby)
	13.1.1. テスト用サーバーの実装
	13.1.2. テスト用サーバーの動作確認
	13.1.3. クライアントの実装
	13.1.4. Armadilloへのファイルの転送
	13.1.5. クライアントの実行

	13.2. C言語による開発環境
	13.2.1. 開発環境の準備


	14. i.MX6ULL の電源制御方法
	14.1. poweroffコマンドによる制御
	14.2. RTC による制御

	15. USBブートの活用
	15.1. ブートディスクの作成
	15.1.1. 手順：ブートディスクの作成例

	15.2. ルートファイルシステムの構築
	15.2.1. Debian GNU/Linuxのルートファイルシステムを構築する
	15.2.1.1. 手順：Debian GNU/Linuxルートファイルシステムアーカイブからルートファイルシステムを構築する


	15.3. LinuxカーネルイメージとDTBの配置
	15.3.1. 手順：LinuxカーネルイメージおよびDTBの配置

	15.4. USBブートの実行

	16. SDブートの活用
	16.1. ブートディスクの作成
	16.1.1. 手順：ブートディスクの作成例

	16.2. ルートファイルシステムの構築
	16.2.1. Debian GNU/Linuxのルートファイルシステムを構築する
	16.2.1.1. 手順：Debian GNU/Linuxルートファイルシステムアーカイブからルートファイルシステムを構築する


	16.3. LinuxカーネルイメージとDTBの配置
	16.3.1. 手順：LinuxカーネルイメージおよびDTBの配置

	16.4. SDブートの実行

	17. 電気的仕様
	17.1. 絶対最大定格
	17.2. 推奨動作条件
	17.3. 入出力インターフェースの電気的仕様

	18. インターフェース仕様
	18.1. インターフェースレイアウト
	18.2. メインユニット CON1(SDインターフェース)
	18.3. メインユニット CON2、CON7(LANインターフェース)
	18.4. メインユニット LED1、LED2(LAN LED)
	18.5. メインユニット CON3、CON4(シリアルインターフェース)
	18.6. メインユニット CON5(USBホストインターフェース)
	18.7. メインユニット CON12(電源インターフェース)
	18.8. メインユニット LED3、LED4(ユーザーLED)
	18.9. メインユニット SW1(ユーザースイッチ)
	18.10. サブユニット CON1(LTE アンテナインターフェース)
	18.11. サブユニット CON2(nanoSIM インターフェース)
	18.12. サブユニット CON3(拡張インターフェース)
	18.13. サブユニット SW1(ユーザースイッチ)

	19. 寸法図
	20. オプション品
	20.1. 3G/LTE用 外付けアンテナセット 04
	20.1.1. 概要
	20.1.2. セット内容
	20.1.3. 組み立て
	20.1.4. 形状図


	21. 設計情報
	21.1. 放射ノイズ
	21.2. ESD/雷サージ

	22. Howto
	22.1. Device Treeとは
	22.2. イメージをカスタマイズする
	22.2.1. イメージをカスタマイズ

	22.3. Device Treeをカスタマイズする
	22.3.1. at-dtwebのインストール
	22.3.2. at-dtwebの起動
	22.3.3. Device Treeをカスタマイズ
	22.3.3.1. 機能の選択
	22.3.3.2. プロパティの設定
	22.3.3.3. 機能の削除
	22.3.3.4. DTS/DTBの生成


	22.4. ルートファイルシステムへの書き込みと電源断からの保護機能
	22.4.1. 保護機能の使用方法
	22.4.2. 保護機能を使用する上での注意事項

	22.5. eMMC の GPP(General Purpose Partition) を利用する
	22.5.1. squashfs イメージを作成する
	22.5.2. squashfs イメージを書き込む
	22.5.3. GPP への書き込みを制限する
	22.5.4. 起動時に squashfs イメージをマウントされるようにする


	23. ユーザー登録
	23.1. 購入製品登録

	付録A eFuse
	A.1. ブートモードとジャンパーピン
	A.1.1. ブートモードと JP2
	A.1.2. ブートデバイスと JP1

	A.2. eFuse の書き換え
	A.3. Boot From Fusesモード
	A.3.1. BT_FUSE_SEL
	A.3.2. eMMC からのブートに固定
	A.3.3. eFuse のロック



