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LTE OEZ/ER T 2FHIC #‘Uﬁﬁbiﬁ“o BIEEEE & DIZHN
MWETY, SMS ORI 2155 (1E. SMS HFIFHA g4
nanoSIM(UIM 71— R)h W \%’C@'o

PSR/ ESMEERRIE X BET Z1HICFIALE T, Linux TlE. tar
TERTZE£Y, Windows Tld. 7-Zip BREIHIGL TWET,

microSD h— R &2 ®EE I 2BEICHETY, HEITDIRNT1/\—
DFt 1 Xk No.1 T,

T—RERHILTEERICHETT, HET DRI/ —DEIFT 1
ZlE 4.0mm x 0.56mm T,

4.2. microSD h— RS

microSD h— R DEEFIEIEZ. UTO®&ED TY,
1. Y721Zy hE2BEELTWBXIZRD AT

2. YJ7a1zZvy hERDAT

3. microSD X0 kiC microSD h— R&E&ET 5
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TSARSA /N~

O 2#EmoxvEETLET,
IRARINRT (M2, 6mm)

T

00000O0CO

41 94721=y NEERI DO AL

EVAEMASRNES
1EE 5| %K<

microSD
Z0Ovhk

TYTFT—TIIUCZARL D
DOSRVNEIER
MBI DEIBOIY AT

H42 Y721=y hoERDAL

Y71 Zyw NOABRICDOWTIE, 46. A1V —T1—RALATF I &

W

BLTLEE W,
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43.C1 EFTI T—ADHEHILT

nanoSIM(UIM 71— R)DED FlFld. T —ZAEIZENICTORENH D *
I, BNDMIFFIBEICDODWTIE, 76.2.4.1. LTE F— Y BEHRTEEITORIIC,
EESRBRLUTLLREE W,

BERET—RICWH. HEDRITEEL TLLE W,

K 4.3 7—XDEHILT

=41 T—ADEHILT

B7s =L A
1 YyEYTRIM2.6. L=21Tmm)x3 T=ANYTET—ARMLZEET 27cHDRUTY,
2 Yy EYTRI(M3 L=12mm)x1 TRV TET—ARNLZEBET BcHDRLTT,
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&S Afn SHEE
3 LD ES) Ry RIEHEINTWBDOT, BEICIRDASIBWTLE

4.4 7T FART IER

PYTFARTIIARE. UTO@ED TY,

RA42F7VTFIARI IR

Armadillo D7 > FFaAx9 4% AMIFTFYTFFART S
147 SMA(FeMale) SMA(Male)
AR /

4.5. FRFE/EEEFREDERE

ZyKNI—=0T 7 /BBRDY TNz VHERECHEERZGRICIT O LHIc. VMware REY Y > D
T—HAA=IZRHELTVWET, 2D VMware REYI > DTF—45 4 X—% ATDE(Atmark Techno
Development Environment) EFEONE 9, ATDE DEEFICIZIRIEILY 7 b T 7 TH % VMware Z1f&E
BUZd, ATDE DTF—F . tarxz EfeshhTWE T, BElIcEbERLY—ILTERLTLEI W,

kE{IY 7R 7EULT. VMware Ofthic Oracle VirtualBox &%
T9, Oracle VirtualBox ICIZLI T O8N H D £,

= - EAR/)Cy o —IH GPLV3(GNU General Public License Version 3)
TREtETNTW3

- VMware ERXDIRET « X7 (vmdKk) 7 7 1 ILICRIH LU TW5S

Oracle VirtualBox 5 ATDE Z&£& L. V7 Nz PHEREELT
FRTBZZENTEZT,

ATDE (&, N=YavICEODRnTd 7Yy NY—0FT 7 /BENERDEFT, ABEFICHHELTWS
ATDE (&. ATDE8 @ v20201224 LIfE T,

ATDES (& Debian GNU/Linux 10 (J1— R*%x—/1 buster) ZX—XIZ, Armadillo-loT #*'— k>
A4 A6 DY TNV TPHAREZITOILHICBRELRIORFREY —ILP. Armadillo-loT 5—k7o =1 A6
DENMEERZIT O CDITRERY —ILWERICA VAN —=I)ILENTWEXT,

451. ATDEQtEY v 7 v~
45.1.1. VMware O ¥ X ~k—Jb

ATDE #{ERAT B (ICiE. 1EEB PC IC VMware "1 Y AR —JILENTWVWBRENH D I,
VMware #t Web X— ¥ (http://www.vmware.com/)Z S8R L. FEABNICES VMware #F@%x 1 > X
R—=JLLTLEEW, Ffe. ATDE D7 —hHA Ji& tarxz BEfschTWEI DT, BEICEERLY—I
TERLTEEL,

VMware (&, FFERAAIRARETEEOH OIS, BRMAARELGEEDS
DETEHOHEHEINHD XTI, AT EICERDFAEV A, TV R1—
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B —ERFFHERNS EULANFET 57cs). +RICHER LU ETHRAR
NICESHmZ AL IEE W,

VMware > ATDE D8IfEL7R W EZRRITH S fedd,. BT % VMware
DRFLAYEIDSLUTOEBICDOWTZHERLIESZ W,

c IRANYRATLADIN—RT T 7EH

cIRANYRATLADY T RO 7 EH

- A0S OOty HEH

VMware @ K & 2 X > ~ &, VMware £ Web R — ¥ (http://
www.vmware.com/)MWSEE TS5 EMNTEXT,

45.1.2. ATDE D7 —hA 7=EE
ATDE @7 —#-4 7'1& Armadillo ¥ k (http://armadillo.atmark-techno.com)H 5 B{SRI8E T,

/ AREEICHIH L TWS ATDE O/N—3 3 >3 ATDE8 v20201224 LR
T,

E2%H PC OEMEIRIE(/\—R 7 7. VMware, ATDE X567 —F77
[5 FriE)ckD. ATDE AERICEIELAWEEEMENB D £F. VMware

t Web R"—3¥(http://www.vmware.com/)Hh 5. B L TW% VMware

DRFIXVINBREESHRUTEEREZEZLTLIEE W,

45.1.3. ATDE O 7 —h+ 7% B
ATDE 7 —h+a4 7ZRHALEXI, ATDE D7 —HA T, tarxz EHXDEMREZ 71 ILTT,

Windows TOERAE%R T4.5.1.4. Windows TATDE 7 —Hh+A 7ER I 5, IC. Linux TOEH
HEZFIE T45.1.5. Linux CtarxzelEeD 7 71 )L 2RI %, ICRULET,

4.5.1.4. Windows TATDE D7 —h+1 JERT 3
1. 7-Zip®dA YA R—IL

T-Zip A YA M—=ILULET, 7-Zip i&. EfEERY 7 & 7-Zip ®F 1 & (http://
sevenzip.sourceforge.jp)M 5% V> O— REUSABE T,

2. T-Zip DECE
7-Zip ZEB L XTI,
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Armadillo DER%Z AN 3R

THAME)_8

Y=Im

NILFTH)

T L

EM BE FAR JE- 23 Alk EE

2 [

&5
Epc
& Fraxok
b2
Oy,

0/ 4 BOATSTIEER

xz X8 7 7 1 JLDZER

X2 EBI7 71 EEBRELUT, tarFERO 7714 ILE2EAHULET,

<. "BR 27V v I ULET,

tarxzFERD 7 71 ILZERIRL

c¥ - [m} X
TN REEO BRV) SEEAYA) YD ALTH)
hm ) w ¥ i
&m BB 7R 26— 23 Ak BE
¥ [ ~
£ X EHEER AR E JAlg-2 TPAhE A
Perflogs 2020-06-12 18:30  2018-03-19 13:52
Program Files 2020-11-12 16:47  2018-03-19 13:52
Program Files (x86) 2020-08-03 15:27  2018-03-19 13:52
ProgramData 2020-08-26 10:29  2019-03-19 13:52
Recovery 2020-02-20 18:37  2019-03-29 09:47
SamacSys PCB Library 2019-06-19 13:43  2018-06-19 13:43
share 2019-09-04 11:12  2019-08-27 0%:58
System Volume Informat. 2020-11-1217:04  2019-03-28 14:31
Users 2020-02-20 18:38  2019-03-19 13:37
wvmshare 2019-11-08 16:22  2019-06-07 16:45
‘Windows 2020-12-1117:54  2019-03-19 13:37
atded-amded-20 2272139632 2020-12-1013:34  2020-12-111&28
E] hiberfil.sys ©719365120 2020-12-1117:54 2020-08-28 10058
2] MigLogxmil 48165914 2019-03-29 0950 2019-03-29 0948
[ pagefile.sys 2550136832 2020-11-13 14:29 2019-03-28 14:31
\3 swapfile.sys 16777216 2020-11-13 14:29  2019-03-28 14:31 ~
< >
1/ 2007777 MEER 2272139632 2272139632 2020-12-10 13:34:57
=y —]
-
Xz BB 7 7 1 ILDEFHLDIEE
r =] r 7 | 7
ANY
ERf%) ZIELT. TOK) 27Uy ULET,
B C¥atdes-amded-20201224.tarxz x
BRSO
~]
rRm-
NAEhEE | |
UL -
¥ [iAD- FEETE)
[Jou=t Fa0Y -0 & SO
Lt@BERE ClarfuaesivrBIEsET
tEET IR -
it A7

xz E¥g 7 71 ILDER
BRADBERD I,
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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 CtarxzFERXDO7 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 T I D&, ATDE 7P—HA 7 OERIZZET TY, atde8-amd64-
[version] T« L2 RUIC ATDE DF—4 A X—IHNHAShhTWET,

[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 U,

x43 11— —HE/IRT—R

a1—H—% JIRRAT—R TR
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 MO AN UFAET /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,

N1 —F—TGUIOT A Y ETS LI TEZ A
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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 2D A LATRET /N1 R

FINA A FIN1A 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 imR) 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 D#EE)
" 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. Y ZI)I&EEY 7 MUz 7 (minicom)DEFH
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 D&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 fI. 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— Kk DIS 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—ALA1F7I 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 O d00%c00e

( cococoe

IS AR S

I0 0II 29006060 10

| | CON12 u] |
CON3
[A Side] [B Side]

M414 X421y " Y5—Tz—ALAF7 U U1 EFI)

CON5 CON2
B\
p © ©) 080060 ©
0000 @1 1 4 P
B—d 100 © 0.0 02 ®000 b
con? ©¢9°°°Q¢,
LED2 LED1 ) :t
00
[-X-]
[-X-]
[-X-]
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E4.19 X514 RXA Y FDERTE
Q #EFHFT/\A X microSD [ciah £9,

O EHFT/N\NAREeMMC IciEh FT,

49.Vvi 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 ICT77AINEBDIRREIEET D E. 771 ILDOIRE(file NMEEUARWESITHFRIER) ZITVE
T VIilFOAY Y RE—RDIREETHREENL X T 0

492. XFDANH
NEHZANTBICIEAVY RE—RNSANETE—RABITIZRENHDEFT, IV RE—RHMS

ADE—RICBITITBICIE. "R 48 AHDE—RICBITIZIAYVR, ITRIANVNVYREAHALET,
ANE—RABITRIE. F—ZANTNEZFOEEXENANINE T,
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If AAZELEEEZ OFF (C
Vi DAV Y R7ZE ANT BKid ATDE ODEFFEAA Y R T L(Mozc) = OFF

CLTL 23 W, AFEANYRT LD ON/OFF i, ¥f/2f%—TfF
ST ENTEET,

vi TOXFHIER
v Y —ILDOBIEIC K > Tl BS(Backspace) ¥ — TXEMHIBRTE T,
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XYV ER BifE
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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 ERERAEZROOY (U-Boot DEBIEZHAN eMMC ICEWEE)

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

[
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[
[
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[
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. FTULWIRR 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—RICREARERIE

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 14 Y EFLWIR T —RDERTE

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 3

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 ZFA

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

X 5.6 1—5DHIER
R—LFs LI NJEEDLETHELULEWEEIE, —-remove-home A 73> & DT £,

5.4. 8T TE

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
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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 XY KRT=0 XY RNT—=IFIRNAR

Xy hT—24 XY RNT—IFINA R HETFORE
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. EXRMREWNTT

=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

M6.1M49—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 XAD—EHER

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

6.232. 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

66



Armadillo-loT #— ko x4 A6 #RAY=a2 7L EMERERR S

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

EH 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 22 L FICRUE T,

[armadillo "1# vi /etc/network/interfaces
it interfaces(b5) file used by ifup(8) and ifdown(8)

auto lo
iface Lo inet loopback
iface eth® inet dhcp

6.6 DHCP &%E
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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 —T 1 —ADEBLEZRKRT 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 OEHRZHERIT 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 DFEE

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(F&X 99 XF)

- A—H—Z(RK 64 XF)

- JIXAT— R (&K 64 XF)

. FREFA R (PAP Fzld CHAP)
6.2.4.2. LTE 8&%E 7 7 1 )L (/etc/aiot-modem-control/startup.conf) O#EsE

EHEAA—IBZFIHEINTWSIESE. Armadillo-loT &¥— kU 1 AG L&, BEMIic LTE O&E

REZITOU—EZADNEEFULET, DY —E XL /etc/aiot-modem—-control/startup. conf DEREA
RaesRBRU, REARBICIGUEZ LTE ETALICEKRELE T,

2TONSA—F—ICEAL T, XFEBEENEFELABWES., XY ITIEHREZELZTAD T, HE
D7 TIVT—gaVRETEHRELRW BUKIEEEZ UELKABWVWEBEOXA Y McLTLEE WL,

1. 28T NRNIA—F—={f OFATERHL TS,

2. EIRETTINIAT—arEEHTRK 102 XFREAETT, TNULERWMEIFERELET,
3. TTTORAXFHIFOAAY N EEHT 256 XFTT, ZNLEOXFIIFEHRLET,

4, AR—ZARVY TIFEHRLET,

5. TR # UBEEFIXY MEHRULET,

apn=APN £

username=1—+H'—%

password=/NR 77— K

auth prot=pap or chap or none

create wvdial conf=true

operator id=A~RL—4—1D

fix_profile=O7 74/ ILE

sleep=2 ) ZILRIS) DR EBB 7 7T 4 TICALRITHIER ) —TF 3
suspend=t 2R K DERNESD

psm=PSM D& E

edrx=eDRX DR E

auto dial=true

multiplex=Multiplex HREDBTNESD

register check interval=E5:BEHA (F))

ping_check=LTE FRiEini&aes%E

ping ip addr=LTE FE¥ETASAEE ping B@HEFRED IP 7 KL R
ping failed threshold=LTE FEiEHHEEE ping EiGRNEHE

6.10 /etc/aiot-modem-control/startup.conf D7 #—<w k
- apn: APN &3 7E

APN Z{ELEY, CHRAIKGS5NS SIM h— RORFEFEENSIEES NI APN &2%Z. 57
WIOAT—=2a Y THATREL TS W,

- auth_prot: ppp FREEAEKE
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PPP BEARERELE T, CHABICHBSND SIM A— RDIRHEEEHISIBESI N ppp R

ARZE. FTIWNIAT—2 a3 THATEREL TLIZE L, "pap". "chap" £7i& "none" FREEAR

) NREAETT, I—H—RE/XRXT—RKPLRER SIM DIFE. "none" Z/REL TS LY,
- username: 1—H—ZHKE

1—HY—-Z2ZRELET, CHREICESNS SIM A—RDIRHEEENSIEESN 21— —F

. FTIWNIAT—23 Y THATERELTLIZEV, auth_prot A "none" DIBERTE IFFRETY,

. password: /XX T — R&KE

IKAT—REZRELET, CHIBICESNS SIM A—ROBHEEEHNSIEESI N /XXT—R

. ATIWNIAT— a3y THATERELTLEE W, auth_prot A "none" DIFERTE IFTRETY,
- create_wvdial_conf: wvdial.conf B&14 /% E

ppp EHRZEITI 277V T —> 3> wvdial BNBRI ZDET 7 1)L /etc/widial.conf ZBH)

T 2HBA. true ZEREL TSIV, true BANDICFIINHRE S NIcHZS. /etc/wvdial. conf

DHEBERZETWEEA. BEIERSNDZ 7 7MILORBIIUTOED T, THUNDEREICL

feWGEIE. RINTGA =7 —%EMIC L. /etc/wvdial.conf ZEEFREL THIEL ST,

[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 = %99k 1#
Password = password D&
Username = username D&
Carrier Check = yes

Auto DNS =1

Check Def Route =1
Stupid Mode = yes

Check DNS =1

6.11 B84 E 3 /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
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APN = apn

Phone = #9914
Password =’
Username ="’
Carrier Check = yes
Auto DNS = 1

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

6.12 BEIERE 3D /etc/wvdial.conf 1—H—Z E /XX T — RAERBOES
. operator_id: AL —% — D RE

ARL—7—ID ZBELET, O—I VI SIM B EARL -5 —BEHRBIRTIERTE AW
BA. DINTA—Y—%2RETDIETERTEDIENHHET,

NEMEIE. SIM ZEH U TWEREREICHEILIEEI W,

FlELT, NTT ROEOHEZFBL TWS SIM OFE "44010" IO £,

BEREXIEET DBEIF. R/NTAXA—F—I(C "auto" ZREL TS,
FITNIAT—a3 Y THATERELTLIEE W,

. fix_profile: 7O 7 7 1 JLIBERE
LTE EFATERITZ7O7 71 ILEIBELE I,
BEIELTE ETANBET/O7 7ML ZEIRT 24, RETDIDEIEHDETEADN.
A—I Y7 WIb SIM 73 E EFIERERBWERICRE TSI ETERTEZIENHBNET,

& 6.3 fix_profile REDEE/NT X —5F —

REME BEEE

"docomojp" NTT RIEDOZ7A7 71 ILEFERT S
"kddijp"a! KDDI 0707 71 L& ERT %
"sbmjp" Softbank O 7O7 71 )L ZERT 5
"none" BHEHER

EIEMS31-J @7 7 —L™w £ 7/8—' 3 »H* A-REVISION: 01.001.05 LETHNILHEREETT,

S

- sleep: Sleep &7E
LTE €T LEDIUTILA VYT T 2 —ADEERBBEINRVWKIC Sleep E—RABRBULEXT,
"disable" ZFRELHZE. CORENEHEZDET,
UTORICTRIEUNZRELICIHZE. LTE ETLANDEREZITVWEE A

7 6.4 sleep REARE/NTA—F—

RE(E =
100 -+ 5000 Sleep E—RABITIHRE(ZUY)
"disable" i3]

. suspend: Suspend HRE
Suspend OBR) - B EHRELE T,

LTE 7L ® Suspend ZF%IcT D& LTE EFLAIREES - BREMEEED R ) —TE—RIC
LT DEEERD FT, FHMIE. 7.1.3. AU—TFE—R, 22BILE,
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% 6.5 suspend BRERIRE/NT A —F —

RIEE BEE
"enable" B
"disable" i3y

- psm: PSM %%

PSM(Power Saving Mode) DFREZTWET,

"disable" & E 9 B & PSM NEMICHZD £9,

BT T B35E. tau(periodic Tracking Area Update) & act-time(ACTive TIME) OfEH &
TERELET,

& 6.6 psm REORE/NFTA—F—

BRIEME BEE
tau,act-time B

Bll: psm=3m,Tm
"disable" 139

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

INSA—4— RERIREME (s, m:y. hikfE)

tau 2s,4s,6s5::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 %%

eDRX OFEZITVWE T,

"disable" Z&ET % & eDRX NEMICED £,

BMICT BIHBE. pcl(Paging Cycle Length) & ptw(Paging Time Window eDRX) O#&H &1
TZERELET,

7% 6.8 edrx BREHBE/NTA—F —

RIEME BEE
pcl,ptw B (B edrx=20.48,5.12)
"disable" 139

% 6.9 edrx pclptw BEARE/INTA—F —

NSA=F— BREFIREE

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: B&) ppp EHiKTE

CDINTA—H —|C true NRESNTWB &, ppp ARV avzBEEILL. BEIIHFREZR IP
ZRLANRGEEZNZ & IPBEMNTREERDET,

true UADENRESNTWEIHE, AMHULEEA.

ERSNEF7 7V T —2 3> DFAMIVT T ppp HEMZzITWEWERREIX, true ZRRELGZL
TLIEEL,

- multiplex: Multiplex #%8E5%7E

73



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

ZDINTA—% —|C auto £/z(F enable NREINTEHE D, Linux H—XILD/N—=I' 3 UH at43
BREDIZE. Multiplex ZBMICLE T, BFE. ppp X7 ¥ 3 VHEILRIF—ED aiot-modem-
control AV Y ROHEENERTE XHAN. Multiplex #EEEBRNICT % 2 & THERATFBEICARD
£9,

- register_check_interval: v k7 — 7 ZERFEZEHARTE

BEESniERM®)Txy kT — 7”‘%%%6@?3 LET,

suspend A "enable" ICFRESNTWSRIHEE, EREZETULEE A

Fre. Y M7= BFIHER I NI, auto_dial DERED true THNIE. BHIRIC ppp ik
TRAHAET,

HesR AR 30 WhH5 300 WO THREREETY,

% 6.10 register_check_interval BERHE/NT X —4 —

REE BE
30 -+ 300 v 7V ERMERAE)

. ping_check: LTE FBEHti%aes%E

CDINTA—=HFH true I[CRESIN TEH D . "register_check_interval" "ping_ip_addr"
"ping_failed_threshold" [CEMRMENRESINTWSHE. LTE BEGEEZEMNICLED,
FiHIE '6.2.5. LTE Bihitdae) Z RSV,

- ping_ip_addr: LTE BEHHEEE ping BT

LTE B D ping EBERLEDIP 7PRLRAZERELEXT,
BESINTWRWES., "ping_check" ' true THSHZETH LTE BIEHEEISERICARD £,

- ping_failed_threshold: LTE FH&#HEEE ping Eif KK ERE

LTE BHEREEED ping EEHEZHER CMAEILK U IBEIC LTE BERZEITI 2N DREZ K
ELXI,

COEIR T ULEOEE=ZZRELT < 20,

O UTELERESINTLWRWEE, "ping_check" H' true THZIHBAETH LTE BiEREALILE
MICIHED ET,

REI 7N 2EHMLIIHE

LTE 8E 7 7 1 )L (/etc/aiot-modem-control/startup.conf) Z &

= FiLrish. REABMT BT Armadilo-loT Z— k1 A
OBEEFIF LTE ETLZHHIT 2 —EXOBEEBNHET
o HEICIHU TEmL TZE W,

[armadillo ~]# reboot # Armadillo-IoT — K™ T4 A6 AFBiLEIT 3

[armadillo ~J# systemctl restart aiot-modem-controld. service #f LTE
ETLEHIETZY—EROBEH:EITD
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RETZ7AILTEE ppp EHRFJXEZEXM (auto_dial=true) [cL T
WA WES. "X 6.16. aiot-modem-control dial A¥ > R, % {#EFH
UT ppp ERzEILT2NENHDET,

6.2.4.3. LTE D#E#HizERT 5

CHRBICBZY—EXEDBEZRIT 5. ICMP ICHIHLTWS 7 KL X (8.88.87% &) & PING
BEZTOBREDHET LTE OEFHmZRERL T LS W,

[armadillo ~J# ping -c 3 8.8.8.8 -I ppp0

K 6.13 LTE @ PING 2
6.24.4. ARV RIC &3 LTE EF LHIHE

d< > R aiot-modem-control Z#RH9d 22 & T LTE EFADHIEHERITTEEI,
AV REREOATY Y R—EBZUTICRULET,
LTE EFLZFHEHITBIYTILA VI T —AD 1 KDf=sd. 76.2.4.2. LTE :RE T 71 )L (/etc/aiot-
modem-control/startup.conf) OfRE T Multiplex #EERTEZBMIC L TWLWAR WSS, wvdial 1T
FOMOF 7V Tr— a3y R ETY Y PIVERFPICETTERVWINTNY RSB D FT,

[armadillo ~J# aiot-modem-control [OA< Y K] [/ X —%4—]

X 6.14 aiot-modem-control <Y RER

% 6.11 aiot-modem-control ¥ Y R—&

command B= ppp d%7 ¥ 3 YREILFHD Multiplex #EE
EMROETIE

set-apn APN %7€ AH]
dial ppp XY ¥ 3 VHEIL AH]
hangup ppp XT3 VKT Al
get-phone-number BEESIE AT]
get-signal-quality ERME (RSRQ)BYS A
wwan-force-restart LTE EF LBICE 7]
poweron LTE €57 L BFEA > A
poweroff LTE €7 L BRA T A]
set-psm PSM &7 A~T]
set-edrx eDRX &7 AH]
set-sleep Sleep RE 7]
set-suspend Suspend F&7E 7]
activate LTE EFL5EME(L )
deactivate LTE EFLIEEME(L AJ
send-at AT OX Y R&E(E AH]
send-at-echo AT OV Y REE(GEERR) e
status A5 IRERT Al
create-sms SMS 1ERK A
send-sms SMS %15 A
show-sms SMS &R AH]
list-sms SMS —&%R e
delete-sms SMS HlIB& AH]
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command BE ppp 2% 7 ¥ 3 VHEIIHHD Multiplex ##E
EEDOEITAR

set-sms-storage SMS RN L —YZESE AA]

help AV Y RAJLTRE A

- set-apn: APN R7TE

INTGA=F—ICHBELTc APN Z LTE ETAICRELX T,
APN 5 7NN I AT —2 3 v THATLEE W,

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

6.15 aiot-modem-control set-apn A~ > K DA
- dial: ppp IX 7 > 3 VL

wvdial ZER LT ppp AXRI Va3 VYOI ZRHET,
BEIC wvdial EIEL TWA EEEMHEI ATV REZKRTULET,

[armadillo ~1# aiot-modem-control dial

X 6.16 aiot-modem-control dial A¥ > K
- hangup: ppp aA%x7 ¥ 3 VYl

wvdial ZZELELT ppp IRV avEYMLED,
BEIC wvdial AEIEL TWRWE EEAHEIT ATV RZKRTULET,

[armadillo ~]# aiot-modem-control hangup

6.17 aiot-modem-control hangup ¥ > K
TIWr# . /etc/aiot-modem-control/startup.conf T auto dial C true ZH{ZTE. HD
register_check_interval ICBWRMEEZREL TWBIHE, ROEZEER TR Y N T —7ZENH
FTWBIHE., BFMIC ppp DEREITVWET,
. get-phone-number: BEEE SIS

SIM A—RICRESNTVWIEEESZERLET,

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

[¥] 6.18 aiot-modem-control get-phone-number ¥ > R
- get-signal-quality: E&ME (RSRQ)EE

IRAEDERTE (RSRQ: Reference Signal Received Quality) B8 L £ 9,
Sleep 7z &EF 255 ICIRD T,
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[armadillo “]# aiot-modem-control get-signal-quality

21

6.19 aiot-modem-control get-signal-quality A~ > R

3 6.12 get-signal-quality B D fED &K

RDE U RDE Bk
0 -19.5 dB %% 18 -11 dB LUk -10.5 dB
1 -19.5 dB L E -19 dB 7% 19 -10.5 dB BLE -10 dB %
2 -19 dB Mk -185 dB ki 20 -10 dB LUk - 9.5 dB k%
3 -18.5 dB bk -18 dB k7% 21 -9.5dB Bk - 9 dB ki
4 -18 dB LUk -17.5 dB 7% 22 -9 dB LLE - 85 dB k%
5 -17.5dB Mk -17 dB k7 23 -85 dB LUk - 8 dB ki
6 -17 dB Lk -16.5 dB 7% 24 -8dB ML - 7.5 dB i
7 -16.5 dB bk -16 dB k7 25 -7.5dB LUk - 7 dB k3%
8 -16 dB LUk -15.5 dB k& 26 -7 dB DUk - 6.5 dB i
9 -15.5 dB LUk -15 dB ki 27 -6.5 dB LULE - 6 dB ki
10 -15 dB Bk -14.5 dB k7% 28 -6 dB Bk - 5.5 dB X3
11 -14.5 dB LIE -14 dB k& 29 -55dB Mk -5 dB ki
12 -14 dB LUk -135 dB k% 30 -5dB MU E - 45 dB k%
13 -135dB Lt -13 dB k& 31 -4.5dB Dk - 4 dB ki
14 -13 dB LIt -125 dB k3% 32 -4 dB WUk - 35 dB ki
15 -125dB Mt -12 dB k7% 33 -35dB Mk - 3dB ki
16 -12 dB LIk -115 dB 7% 34 -3 dB LIk
17 -11.5dB Bt -11 dB k% 255 RER. EHEIRAY

. wwan-force-restart :LTE £F LAFBiCE)

LTE EFLZBEHULET,

BicE#t. /etc/aiot-modem-control/startup.conf ([CEEE IR EEXZETULET,
/etc/aiot-modem-control/startup. conf MEXEICK > Tk, IV Y RHKRT I 5 F TICERERBAHH
h*xd,

[armadillo ~J# aiot-modem-control wwan-force-restart

¥ 6.20 aiot-modem-control wwan-force-restart A¥ > R
- poweron: LTE €7 A EFRA >

LTE EFLERFHULE I,

FCEIE. /etc/aiot-modem-control/startup.conf [CEEEH I NEEREEXZETULES,
/etc/aiot-modem-control/startup. conf DFEICK > Tk, ANV RHART I 2 X TICHELDHD
DET,

EEICEEIL TWBIFE, MBI IcIVY RERTULET,

[armadillo ~1# aiot-modem-control poweron

X 6.21 aiot-modem-control poweron O¥ > R

- poweroff: LTE €7 L BIRA 7
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LTE ETLDERZATLET,
BicATZ7ENTWBiGE, fHEIICAVYRERTULET,

[armadillo ~J# aiot-modem-control poweroff

6.22 aiot-modem-control poweroff ¥ > R
. set-psm: PSM R7E

PSM OFBEZITWE T,

INTAX—=%—I|C enable ZHIEELIHZBE. ZOD#H&3IC tau(periodic Tracking Area Update) &
act-time(ACTive TIME) OIBICEZIEELE T,

disable Z18FE 95 &. PSM DNEMICHZD X,

default Z318E€9 5 &. PSM BMEXICAR D, tau & act-time N IEREBICKRESINE T,
#HAEIE. tau AY 3 7. act-time AV 1 HTI,

[armadillo “1# aiot-modem-control set-psm enable 3m 1m

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

% 6.13 set-psm tau act-time RERRE/NT A —5F —

INSA—4— REAREMEESH. ma. hkE)

tau 2s,4s,65':62s,90s,120s,150s°--930s
1h,2h,3h---:31h,40h,50h,60h---310h

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

[armadillo “]# aiot-modem-control set-psm disable

6.24 aiot-modem-control set-psm disable IA¥ > R

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

X 6.25 aiot-modem-control set-psm default A¥ > R

- set-edrx: eDRX &7
eDRX OEEZITVWE T,
INT A= —|C enable ZIEE L cHBE. ZDHESIC pcl(Paging Cycle Length) & ptw(Paging
Time Window eDRX) OEZIIEEL X T,
disable Z1EE T 5 &. eDRX WNEMICKED £,
default ZIEE TS &. eDRX HBMEXICED. pcl & ptw D IEHEICRRESINE T,
WIEAfEIE. pcl Y 20.48 #, ptw H* 5.12 BT,

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

6.26 aiot-modem-control set-edrx enable AV¥ > R
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& 6.14 set-edrx pcl ptw FREARE/NT A —F —
IRGA—4— FXAE AIRE(E

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 (#)

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 ()

ptw

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

6.27 aiot-modem-control set-edrx disable V¥ > R

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

6.28 aiot-modem-control set-edrx default A¥ > R

. set-sleep: Sleep XRE

INTA—=5—[C enable ZHEELIIHZE. ZDRBICLTE ETLEDYUTILA VT T —ADYE
EREEENZWEKIC Sleep E—RNBBIZRE(ZT VM) ZIEELXI, 100 S U#HHN 5 5000

S UBOEDEZREEFNETY .
disable ZF&RE LTcBE. COREDEREBRD XY,

[armadillo “]#f aiot-modem-control set-sleep enable 5000

6.29 aiot-modem-control set-sleep enable < > Kl

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

6.30 aiot-modem-control set-sleep disable IY > R
. set-suspend: Suspend X7E
LTE €7 LD Suspend BEZITWLWE T, enable ¥/cld disable Z1EERIRET T,

LTE €7 LD Suspend ZBMIc T2 &, LTE ETALIZEESN - ERBEEEDOR Y —TE—RIC
ZUITDEMEERRDFT, FMIE. 713 XV—TE—R) 28RS,

= i

[armadillo ~J# aiot-modem-control set-suspend enable

6.31 aiot-modem-control set-suspend enable A¥ > R

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

6.32 aiot-modem-control set-suspend disable A¥ > R
. activate: LTE EF LEMHAL
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LTE €7 A% suspned JREEABITIEET,
suspend ZEMICEREL TWBEZDAEMNBRIVY KT,
T—4 —BEFHRE suspend KEANBIEICBITHFIGEWC EHHDET,

[armadillo ~1#f aiot-modem-control activate

6.33 aiot-modem-control activate AV > R
. deactivate: LTE EFLIEEML

LTE €7 L% suspned RENSERSE T,
suspend ZEMICREL TVWS EZDAEMHRIVY RTY,

[armadillo “]# aiot-modem-control deactivate

6.34 aiot-modem-control deactivate A~¥ > R
. send-at: AT OV R¥k(E

ISOA—HF—[TIEELR AT OV VY REXELET,
AT ANV R TINIAT—2 3> THATLESI L,

[armadillo ~J# aiot-modem-control send-at "AT”

6.35 aiot-modem-control send-at DAl
. send-at-echo: AT OY Y RZEE(GERT)
INSAX—F—[CiBELL AT AV Y REZXELE T,

LTE ET LD S DILEIMEERDICKRREINE T,
AT ARV R TILIAT—2 a3y THATLEZ L,

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

6.36 aiot-modem-control send-at-echo @l
- status: ZIRERT

LTE ETLDREZRRULET,

BHORETIFRL, ZNZNRBICEES TELEOF vy Y 1llBDFT,

FRIC rsrg & rsrp (& ppp AXRT Y a VENRIEFEFRTEITEADT, RMDEICIFRED T A,
EBHOREEZERIT DBEEIF. 16242 LTE BF 7 71 )L (/etc/aiot-modem-control/
startup.conf) DfF&) T Multiplex #EEREZBMICT S, Xicld MK 6.17. aiot-modem-
control hangup INY Y R, Tppp ERZE&TSE LT 'K 6.19. aiot-modem-control get-
signal-quality A¥ > K BREZFERAL TSV,

[armadillo ~J# aiot-modem-control status
manufacturer: Cinterion
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BERERTTE

port(s): /dev/t

signale quality

sim slot: 1

model: EMS31-J
revision: REVISION 04.014
app revison: A-REVISION 01.000.17

tymxcl

status: registered
phone number: 01234567890
imei: 012345678900123

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

operator id: ”12345”

6.37 aiot-modem-control status AV¥ > R

3% 6.15 status RAA

(| fEDFiRA

manufacturer LTE EFLBLEH

model LTE ETLDETIL

revision REVISION 04.014

app revison LTE €E7L6 F/ W= 3>
port(s) FERALTWS Y 7 JLR— K
status LTE E7 L DEEIREE

nosim: SIM #— RK#EA

not registered: & k7 —2 REHF
registered: Xv kU — U BIFAH
dial: ppp A% 7T ¥ 3 VHEILH - FH

phone number

SIM h— R DEFEES

imei LTE €7 LD IMEIl(International Mobile Equipment Identifier)
rsrq ER & E (Reference Signal Received Quality)

rsrp EIR58E (Reference Signal Received Power)

sim slot FRALTWS SIM 2O k

operator id XY RNT—UEHFLTVWEARL—4%— 1D

. aiot-modem-control {LIEfER

aiot-modem-control DR D E& Ek%E & 6.16. aiot-modem-control LIEHER, ICRUE T,

5% 6.16 aiot-modem-control LIRiER

Rh{&E IS—Ayt—I =173

0 EERT

2 on Calling wvdial EhYEH

3 Command Failed VY REK

4 Socket Error BETIS—

5 Command Not Found BEDOINYY RAEFEEL RN
6 Memory Error XEURE

7 Serial In Use 7”702 7 I ERF
8 Serial Error JUTZINITT—

9 Timeout FALTI

10 Parameter Error INFGA—=F—T5—

6.2.4.5. LTE Ic & 2 KXl

Xy RNT—UEFENTET UIcEaT. BEIMIC LTE ® NITZ(Network Identity and Time Zone) I

L2AKAERZRITLET,
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FETOHKORE - ZRICEALTIE, 76.6. RTC, ZZRIfEE L,

6.2.5. LTE FBH#hiiee

LTE BmeEld LTE 07— YO REZ EHNICER U, YITZRE UIGaICBERZT 51K
BETY,

AEREZEMICT D E. FHMNIC ping BBICK 2T — Y EROIREDE

HReXEL XTI, ping EBZXHET HEIC LTE ETLNEERENS

BIRLETOT, LTE ETLDABNRE L AHEZHASINSBERR T
= EERLIES W,

6.2.5.1. LTE BiEkieE Dtk

SIM A—KHPBEHRInTED., re.24.2. LTE & & 7 7 1)L (/etc/aiot-modem-control/
startup.conf) D#FEE, DETE ping check A' true TdHD. M D register check interval |,
ping ip_addr , ping failed threshold [CEMRENRESNTWVWSIHEE. LTE BEREKENEGLS
nxd,

Z DHEREIL. register_check interval TRRESNWEIC 1 E. ping BBIC K 2T —F EHiDIRRE
ZEHRUEI, ping Bi@Eld ping ip addr (XL TTo., 10 WET 2 QBB TERH > LBRICKK
EXED T, ping failed threshold TERE LIcEIEEKM L fcmE. LTE BEHRAERTEINE T,

ping B&@(d. "X 6.37. aiot-modem-control status ANY Y K THEZR TE 5 status A dial JKEE
THHDHGEICEITINET, status Hdial UADFTE, 6.2.4.2. LTE&KET 7L (/etc/aiot-modem-
control/startup.conf) OfFEE) DEXFE auto dial DEIC K > TEEHB TORMFIFEKBRERD XD,

5 6.17 auto_dial DERFE(E L status fEIc K 2 LTE BEFGIEREMEEDENED AR

auto_dial 1& status LTE B REDEIE
true dial ping E@E3ET

true dial B4} K

false dial ping E@E1T

false registered HIh

false dial, registered L4} KB

LTE BIEHROETHAIE. RO ping EENHKINT 2F TOD LTE BIEHOETERICL > TELLE
9,

3 6.18 LTE B#EHRDEMERITOH & RITHA

B EATEIE EITAR
1[EH AT OAVY Y RIC& B Ry N T— U BER
2 [o1 B LA LTE EFLDEHELE

6.2.6. SMS ZfIA9 %

Armadillo-loT A6 (&, LTE EY a2 —J)l ZERAL SMS OEXREZTSIENTEEXT, ZEXR
=, SMS O#EZEITSICIE 76.2.4.2. LTE :RE 7 7 1)L (/etc/aiot-modem-control/startup.conf)
DimEE1 T Multiplex #pEREZEBMICT S, HULLIF "X 6.17. aiot-modem-control hangup 1
NYR) TpppERZETIEIHRENHD XTI, ppp HinzBERT 25H5E. 'K 6.16. aiot-modem-
control dial AYY R) ZERTLTLIZE L,
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'74. X')—7(SMS 2IRAIEE) E— RANDBB LR, DFIETRI—7
E—RAEBRBI B LTEE®Y21—ILOXNL—ID5 1 % SMS ZHl
BRUTH SR —TE—RNEBBLET,

SMS TEREUIZEHBANRERIBEIE. SMS ORBRZRBR 7 71 ILRE
ICfRTEL TH S aiot-sleep-sms ZEHEL TLES L,

6.2.6.1. SMS 2%{E9 %

SMS ZEETRERIERDS Armadillo-loT A6 AN SMS Z%{E9 3 &. Armadillo-loT A6 (B ER
I SMS Z%{E9 252 EEMNTEET,

6.2.6.2. SMS #{ERL 9 %
SMS Z1ERT BICiE. ROELSICATYY REERTULET,

[armadillo ~]# aiot-modem-control create-sms "[SMS &X]” "[3EELEZES]

6.38 SMS D1EBX
SMS DERICEINT & UTDELSc SMS HEENKRRSNE T, SMS BSILXERICERLET,

[armadillo ~1# aiot-modem-control create-sms “Hallo World!” ”"080xxxxxxxx”
+CMGW: [SMS FHS]

6.39 SMS &S DR

6.2.6.3. SMS ZX{§9 %

SMS Z&XETBICIE. RDESICAVY RZRTLET, [SMS HS]ICIF. " 6.39. SMS &S D
MR TRRSNCESZEELE T,

[armadillo “]# aiot-modem-control send-sms [SMS &5 ]

6.40 SMS DixfE

6.2.6.4. SMS #RR~9 3
SMS ORBERRT ICIF. ROLSICATY REETULE T,

[armadillo “]#f aiot-modem-control show-sms [SMS &5 ]

6.41 SMS DR

6.2.6.5. SMS O—E%x RIS
SMS O—E%ZFXRTBICIE. ROKSICAVY RZEETLET,
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[armadillo ~]# aiot-modem-control list-sms

X 6.42 SMS —E0D&RR
e, UTDELSICEET S ET, SMS ZRDIAATRRT D ENFRETY,

[armadillo “J# aiot-modem-control Llist-sms [SMSDRXF—4% ]

X 6.43 SMS U X b DD AHRT

% 6.19 aiot-modem-control list-sms IEEAEX T —4 X

EEAEEAT—F R !

ALL 27TD SMS ZRRY S
STO SENT KIEEHD SMS ZRRY B
STO UNSENT FKIEED SMS ZRRT B
REC READ BE5tD SMS Z&RY %
REC UNREAD RiED SMS 2RI Y

PlELT UTOELSICANY R ZRTIT B E. REFED SMS DAHAZERD AL TRRT 5 ENTE
x9,

[armadillo “]# aiot-modem-control list-sms ”"STO UNSENT”

6.2.6.6. SMS %ZHIBr9
SMS ZHIRT BIciE. ROLSICOAYVY REETULET,

[armadillo “]# aiot-modem-control delete-sms [SMS FHS]

X 6.44 SMS DHIBR
e, LTO&SICIEET 22 £T, SMS £2—ETHIRT 3 EATRETT,

[armadillo “]# aiot-modem-control delete-sms 1,[1~4]

X 6.45 SMS U X b D& D IAHTRTR

R 6.20 aiot-modem-control delete-sms EERRER T —4 X

EEAEBAT—F A A

Rt SMS ZHIRY %

5. EIEFHD SMS ZHIFRYT 2

Bigt. &EEFH. REED SMS ZHIFRT %

AN~

£7TD SMS ZHIFRY %

PleLT UMTD&SIcIVY F2RITT S &, BiFt. &HEAHD SMS NETHIFRENET
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[armadillo ~]# aiot-modem-control delete-sms 1,2

6.2.6.7. SMS DRFANL—YZEET S

SMS DER. ZfE. R"R. HIBRGEZTOARL—YZEEIBICIE. ROLSICAVY RZETL
EE

[armadillo “]#f aiot-modem-control set-sms-storage [RX kL —]

6.46 SMS DHIER
BEMRERBANL—YREUTERDKT,

% 6.21 aiot-modem-control set-sms-storage 38ERREA ML —Y

IBEMEERANL—Y BB
sm SMDORKL—Y
me LTE®Y2—I/ILOABANL—Y

6.2.7. 77AF7—T#—I

Armadillo-loT =k 1 A6 Tld. 7747 —74—JLOFIRIC iptables ZFEALTVWET, T
SBHEMARED Armadillo-loT — K~V x4 A6 Tld. HREOFEEDLSHIC, IRTOBEFEEEE - =
15 - Bk) ZFF A BREICHR > TWE T,

Armadillo Z&FE & UTERT 3RICIE. RIER. BHAABE U THRAINGWEED 7 747 —J 4 —
IWEZRELTEMZIFNIEWTEE A

Z Z T, iptables DRY 2 —DFREE. Armadillo KRy KT —7 ICERS NS HEIICBBNICERTE
ZBRATB2AEEBNIUET,

iptables AY Y RZEFTUIBOT7—Z>7ICDWT

iptables AVY Y RZEFEITUMERIC ™ Warning: iptables-legacy tables
= present, use iptables-legacy to see them; &ERRSINET,

Debian buster X% Tld iptables DARERERZE L nft IO EDL->TEH
D, XY NT—U 71l —IE Tiptables; & Tiptables-legacy; D=
OaAXR Y RICAINFE LT

OV Y RERICESHERH D XIH. IL—ILZEMUIERICZNZNEIO
EEICTRESNEI DT iptables FEIFEES K SHBFEWL X,

AISHDOREEDEWDLH BIZEICDH iptables-legacy-save T legacy
DABEZLTLIZE, iptables & iptables-legacy DJL—ILIEF N2
NICERZINDKH. BHE TIE iptables-legacy-save TI R T %
TACCEPT) §3EEICE>TWVWET, TDHAIFLLDOT—ZV T ZE
BRBLTLIEE W,
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6.2.7.1. iptables ®RY > —DKTE
KEFINTEHA, ZE - BRI IR TEEIT DL DICHELX T,

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

iptables DR > —DERETRE LEEZFHFUT D

iptables DR > —DEREZH EICRT (RE - BEXZHAT B)ICIERD
OANYRZEITLET,

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

6.2.7.2. o (A—ANWIW—TNRy A > 5—T —X)DFFH

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

6.2.7.3. iptables D& ERER
RESINTWBIARZSRIT ZICIE. ROOAVY REETULED,

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

0 0 ACCEPT all -—— lo any anywhere anywhere

Chain FORWARD (policy DROP @ 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

6.47 iptables 2 ERER

'Y 6.47. iptables SREMER DRETIERE/NT Y ADIETHEINE
T, NI FILEETHRINDEETY,

= CDREZN—XIT, SSHPY HTTPS B EDBEZO N JILNSFIAT S
HDEFZFHFALTW ZEZBITITHLET,
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6.2.7.4. iptables OREZHFFUEHEBWICEET %

CZETODFIETITo o iptables DFREIE. Armadillo ZHEEEI TSRO NTULEFVWET, £
T. Armadillo-loT "— k2 =41 A6 Tl netfilter-persistent /Sy o —I%FBEL T, H5H UHRE
LTRWREZBEINICERLE T,

iptables DFREZHREFET ZICIE. ROINVY RZETLED,

[armadillo “]# iptables-save > /etc/iptables/rules. v4

6.48 iptables 2 EHRE

netfilter-persistent 4 Y A h—JLEanTWiah - icHFEIE. /ete/

iptables/ 7« L7 N UDFELAR W6, 'K 6.48. iptables FZERFE

MEBUET, ROOAVYY RZETTL T netfilter-persistent 1 > X
= N—JLU. BE 'K 6.48. iptables ZXFERE %#T-oTLREE W,

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

6.49 iptables MRY ¥ —8&7E (Z{SEFA]) & netfilter-persistent D1 >
AM=IL

REEEFEHI S, Armadillo DRy T =T ICERINDFIOT A I T, BEHIC iptables DF%
ENERINET,
6.3. ANL—Y

Armadillo-loT =k Uz« A6 TR ML —Y & UTHEARRELT /N1 R ZRICRLE T,
K622 ARL—ITNAR

TINA REE TARITIA R EBN—FT1¥3Y AV —Txz—R

FdriR—RK eMMC /dev/mmcb Lk /dev/mmcb LkOp1 Fdyih—R

Fd Y R—K eMMC (GPP) /dev/mmcb Lk@gp2 U FYVR—R

#>R— K eMMC (GPP) /dev/mmch LkOgp3 L *UR—R

SD/SDHC/SDXC #1i— R /dev/mmcb Lk1 /dev/mmcb Lk1p1 microSD 20w ~(CONT)

USB XEY /dev/sdx [@ /dev/sd*1 USBRAKA VT —T x—
A (CONDb)

BIUSB N\ 7= FIFA L TEE® USB X EY ZE#iE LIBEE. BHSNIEIC sda, sdb, sdec - &BDET,

GPP(General Purpose Partition)Ic DLW T

GPP &, eMMC DO@E O ZIEES %= 2= L T eMMC WEBIC/ES 175

=h  EEETT. eMMC OBEODEEREZT RL AZEARES
8. /dev/mmcblk0 & &7 /dev/mmcblkOp* ICXH U TED K SBREZAHE
T>T%H /dev/mmcblkOgpx DTF—FIMNEXHDLEZ T EIEH D FF A
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Armadillo-loT &“— k7 x4 A6 TlE. 8 MiB ® GPP % 4 D{ERLL TW
9, REHBORAE%E "% 6.23. eMMC @ GPP O, IcRULE T,

% 6.23 eMMC @ GPP D A#&

TARITINA R B&E

/dev/mmcb LkOgp0 A4ty AEREDRE
/dev/mmcb Lk@gp1 TR

/dev/mmcb LkOgp2 a1——$E

/dev/mmch LkOgp3 a2 —H—%Eig

GPP 01 —H —{EiB = ERT BHl% 225 eMMC @ GPP(General
Purpose Partition) Z#F9 %, ICREEH L TWEXT,

=

6.3.1. ANL—Y DERAE

22T, SDHC A— REEBLIBAERICR ML —YOEMAEEHBLET. LUEDOHETH,
HBEDRIED FIBRBAIC. SD/SDHC/SDXC H— K% SD A— K EREL T,

SDXC/microSDXC A1— RZ{ERT 2i5&ald. EHilc 6.3.2. ANL—Y
DIN—TFT 4 aVEBEBETA—NY M ZBBULTI7A—< Y M ETSH
ENHDET, cnld. Linux A—XRILDexFAT 771 ILY X T7 LA%ZiKk
= STEMTERWEHTYT, EE. BALLIEND D SDXC/microSDXC
H—RIEexFAT 774NV AT LTI A—NXY SN TWVWEXT,

Linux Tld. 727 EREER 7 7AILPT LI MNJIE, —DOKRBEICEEHENTWET, HD X
NL—=YFNAADT 7AWV AT L%, CORBEICBNTSIEZE, NUVRNTBHREWWET, ¥
Y RhZETSOYY RIE mount T,

mount AN Y ROBEEIRNKRT A —T v NI, ROED TY,

mount [-t fstype] device dir

X 6.50 mount d<Y > RER

-t A7 avicHE< fstype ICld. Z77AMIVATLAIATHZIBELE T, 77AMINVRATLIAT
DIEEISEEATEETY ., B LB E. mount ANV RIE T 7AINIVRATLIA T HALET, CDHE
BEATUEBEYBREDEFRDETADT, BFIC T FAILIATLAYA THDH > TWBIGE(ILHH
TRICHEELTLEES W, FAT32 771 IV AT LADIFEE viat | EXT3 7 7MLV AT LDBZEIE
ext3 ZIEELE T,
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BEE. BALLIEND D SDHC H1— RIFFAT32 Efcld exFAT 7 7 1)L
VATLATT7 A=Y FSNTWVWET,

device [Cld. ARL—IFNARADTFNNART7AINEZ=EIBELET, microSD h—RKRD/\—F «
v 1 OFEE /dev/mmeblklpl . IX—FT 4 3> 2 DFEIX /dev/mmcblk1p2 & D FT,

dir [Zid. ANL=IFNARDT 7AWV AT LZXYXI VRS BT4 LI NI ZEEELET,

microSD X0 w k (CONT1) IZ SDHC Ai— RZEA L. UTICRI AV RZETI S &, /media
T4 LIRMIYICSDHC A—RDT77A4IVV AT LAZERY TV RNTBZENTEET, microSD 1— KA
D7 7AIVIE, /media T4 LI NI TICRZBKSICEDET,

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

651 ARL—3Y DI IV

ARNL—YZZRICHRDATICIE. PRIV RNEWSEENIRETY, YNV NETSOATY
RiZ. umount T, A7 a>ve&lLT. ZPUVIYRULIEWTFNAANTY T RENhTWEST 4L b~
JZEIBELE T,

[armadillo ~J# umount /media

652 ANL—YDF YTV N
6.32. ANL—YDIN—FT 143 VEEETA—T Y

BEE. BALLEDDD SDHC A—RPUSB XEVIF, —DDN—FT 3> ZHFE, FAT32 77
TIWIRATLATT7A =YY hSNTWVWET,

IN—F 4 aVEBREZTBELLWES., fdisk ANV REFEAHUET, fdisk AV ROFEAFIE L
T. —2DIN—FT 43V TEBRENTWS microSD A—RDON—F 1 a>vE, 2 DcnElT546%
¥ 6.53. fdisk AV RIZKZN—T 1 aVEE, ILRULET, —E. BBFEO/N—T 1> 3> zHlkR
LTS, FiIfcic 724X IN—FT0vavyE 2L TWET, £BEBO/IX—FT ¥ avicik
100MByte. Z26HD/IX\—FT 4 2 a VICEDDBREZEIDHTTWVWET, LBED/N—TFT 1> 3 >I(d /dev/
mmcblk1pl . ZD&I(E /dev/mmcblklp2 &7 D FTF, fdisk AY Y ROFEMARFEWAIE. man R—IF
HESBLTLIEEWL,

[armadillo “1# fdisk /dev/mmcblk1

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

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

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

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

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

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

Command (m for help): w

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

Syncing disks.

6.53 fdisk AV FIc&B/N—FT 1 ¥ a3 VEE

FAT32 77 AMILY AT LATARNL—=IFNARET A=Y v T BICiE. mkfs,vfat ATV R%&{EH
ULET, £fc. EXT2PEXT3., EXT4 77 ALY AT ALATTI A=~ v hF3ICIE. mkfs.ext2 ¥
mkfs.ext3 . mkfs.extd AV REFERALET, microSD h—RD/N—F 0> 3 > 1 ZEXT4 774l
VRATLATIT7A—~Nv hTBAVY RIZ, RICRULET

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

B 6.54 EXT4 7 71 LY 2T LORESE
6.4. LED

Armadillo-loT "— k2 41 A6 @ LED & GPIO TEfiichTWBfcdd, VIR 7 THIETS
EMNTEET,

FARALTWBETNAARZA/NIELED 73R ELTEEESNTWS e, LED 7S XTFTo LI ~YULL
TOT77AILICE>TLED OHHIZITSCEMNTEEXY, LED VS RXFTr LI KU & LED OXMIGZ
RICRULET,
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&®6.24 LED 75X T« LU MU & LED OXtIG

LED 75 AXF«4 L NY A9—Txz—R FT7AILENUH
/sys/class/leds/red/ a1—H%— LED 7k default-on
/sys/class/leds/green/ I1—4%— LED ¥ default-on

UEDHRATIE, EFED LED Z/R$ LED 75 X7« L7 U % /sys/class/leds/[LED]/ DK Slcxk
LUET, [LED] DERZEEFHAMNZTIIZS L,

6.4.1. LED %= R T/7HKT9 %

LED 75 XFT«14 L2 NULIT® brightness 7 7 M JLIANEZEZ AL C &l K> T, LED OEKT/ELT
ETSTENTEZET, brightness ICEZALEMEIF 0~255 T,

brightness (C O IADEZEZIAL E LED A RTULE T,

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

6.55 LED Z RIS &%

Armadillo-loT — k7 £ A6 @ LED (T I3 FEE I DHERED R W2 8,
/ OCHEAT). 1~255(RUT)D 2 DDREDHEET 5 ENTEEXT,

brightness ([CO ZZEZIAL E LED AEATUE T,

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

6.56 LED ZH{T2 &3
brightness ZiAH 9 & LED OIRENEIETEE T,

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

6.57 LED QRREZRTY %

6.42. NUAZERT 3

Linux Tid. LED 2B 3BEDT A IV I/ THEEZ I ENTEET, ThE ThUA CHUET,
LED 7 5251 L N ULIT® trigger 7 71 LMEZBZIAE T &IT & > T LED D SAT/HATIT R Y
HERET DT ENTEXT, trigger THR—FSN TV ERFUTOED TT,

& 6.25 LED b Y HHOER

B B

none NUAZERELEEA

mmc0 eMMC D7 7 ERZV7ICLET

mmc 1 microSD 2Oy hD7 I ERAZ VY 7ICLET
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BE #i

timer FROYAZIVITTRIEIZITVWET, COREICTS
Elc&h, LED V5 X7« LY N YLLTIC delay_on,
delay_off 7 71 ILAHIR L. Zh2 KTk, BOREZ =

BB TIEELET
heartbeat DO LS ICHRT/EIETVWET
default-on FIC Linux I—xILDSERULET, LED AR UET

trigger 77 A I EGAHITEHR—MLTWENYHE BEFHIO N AXKRRESNET, [1H
FWTWBEDONIRED KU HTT,

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

[none] rc-feedback kbd-scrolllock kbd-numlock kbd-capslock kbd-kanalock kbd-shif
tlock kbd-altgrlock kbd-ctrllock kbd-altlock kbd-shiftllock kbd-shiftrlock kbd-c
trlllock kbd-ctrlrlock mmc® mmcl1 timer oneshot heartbeat default-on

6.58 L TW3% LED kU HZERR
UToAXY RZERTIHE LED D 2 BRUT. 1 BT ZRORLET,

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

6.59 LED ® kU HIC timer £ 8ET %

6.5. I ——ZXA1vF
Armadillo-loT #— Kk 14 A6 DI—HF—ZA VYFDFNAARSANIE, 41V Ty RFINARE
UCTEEINTVWET. AV TYRTENRAZADTFNAZRT7AIDSRYY Ty a/UU—ZARY K~
ST B EMTEZET,
A—H—ZAYFDAYTYRTFNARTFAIE, EAAYFICHRBLIZARY N O— RERICK
LET,

RK626 AVTYRTFNRART7AILEARYKNO—R

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

USB FIA R EEEHR LTIV Ty NTFNNA X EZEML TWSIBEIE.

n ATy NTNAAFRESNIBRICA YTV I ADEDIRSNE T,
TFTINART7AINDA Ty I IADNERRBAEEENH D £,

6.5.1. 1RV N 2RI S

A—YH—AYFORY YTV a2 /J)—XARY NEFERT DzHIC. T TIE evtest AV R
HZHAUEYT, evtest ZEIET BICIE. Ctrl-c ZAALTLIEE W,

[armadillo “]#f evtest /dev/input/eventd
Input driver version is 1.0.1
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Input device ID: bus 0x19 vendor 0x1 product 0x1 version 0x100
Input device name: “gpio-keys”
Supported events:
Event type 0 (EV_SYN)
Event type 1 (EV KEY)
Event code 28 (KEY ENTER)

Properties:

Testing ... (interrupt to exit)

Event: time 1523249446. 289965, type 1 (EV KEY), code 28 (KEY ENTER), value 0 (1
Event: time 1523249446. 289965, -----—-—-—-——- SYN REPORT ----—-——————-

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

X 6.60 1—HY—XAvF: ARV DS
Q@ SWIDRYY Fyyaz ARYVAZBRELUIEEZDERT
O SWIORYY VU—R ARy rEBEUELEZDRT

6.6. RTC

Armadillo-loT =k 4 A6 IF. ¥ 7MR— R EICRERESEEY 7Y L7 0y (RTC) 4
BEEZHMRALTWERT,

6.6.1. RTC ICRZIZRET 5

Linux ORZICIF. Linux A—RILDNEEBIT BV AT LAVAY T &, RTCHEBRIZ/N—RI 77
Oy oD 2@ENHND I, RTCICKRAZRET 2cHICFE. FIVRATLAVAVIZRELET . £
DRI, \=RDz7I0v I ZYATLIAY 7 E—HSEBRFIRERD XTI,

VATFLAVAY YL date ANV RZHAWTREULE T, date AV RDSIHICIE. BRET 2RL%=
[MMDDhhmmCCYY.ss] & WS 74—V R THEULET, B 74— v DR T 4 — )L ROBEKZ RITR
LEd,

RKRE2THBAT7A—<T v DT 14—I)LR

Z14—JLR B

MM A

DD H(AR@HE)

hh S

mm 7

cc FEDORAD 2 HT(EHE)
YY FEOREBD 2 HT(EIEA
ss (A T)

2021 £3 B 2H 12K 349 56 WICERE T 5Bl1ZRICRLET,

[armadillo ~]# date

Sat Jan 1 09:00:00 JST 2000

[armadillo “]# systemctl stop systemd-timesyncd.service
[armadillo ~]# date 030212342021.56

Fri Mar 2 12:34:56 JST 2021
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[armadillo ~]# date
Fri Mar 2 12:34:57 JST 2021

K6.61 YRATLVRAY I ZRE

timesyncd.service BEIEL TWE T, systemd-timesyncd.service I&,
BENELWEEZ TWBARAIERDZ LS. BEITYRTLAZOVIH
KPN=RIz770v 7 &FRELET,

ZDlcsH, date AV RTHEDRKLZHREL TH, 9 <IC systemd-
timesyncd.service IC&K > TEERIOIE U WKLICBRESINTLUERVE
T INZ#IT2H., YATLYVOY I ZHRET DHIIC systemd-
timesyncd.service Z{E1t T 2RENH D XY,

/ Armadillo-loT 4 — k7 =z 4 A6 TIi&. & # T systemd-

[armadillo ~1# systemctl stop systemd-timesyncd. service

systemd-timesyncd.service (&. RD NTP #—/\—ZFHEL X, FIH
9% NTP —/\—(d/etc/systemd/timesyncd.conf THRET DI &N
TEF9J, U <IE man timesyncd.conf #8B L TLZE LY,

- O.debian.pool.ntp.org
- 1.debian.pool.ntp.org
- 2.debian.pool.ntp.org
- 3.debian.pool.ntp.org

systemd-timesyncd.service Z BEI TREI LAWK DI T BITIE. RD
LS LTY—ERZEMELLET,

[armadillo ~1# systemctl disable systemd-timesyncd. service

Armadillo-loT =k T x4 A6 DY ALYV —2IFFT 7L KT JST IC
BEINTWET, timedatectt ANV RT. CNEZEEITZIENTE
ESCI

ALY —>% UTC ICEEITBICEFERDLSICAY Y REEITLET,

root@armadi llo: " # date

Tue Feb 12 10:32:07 JST 2019

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

Tue Feb 12 01:32:10 UTC 2019
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VRTFLAOY I EEZREER. I\—Rox770v 2% hweclock VY RZEZBWTHRELE T,

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

[armadillo “J# hwclock —-utc --systohc (2]

[armadillo ~J# hwclock --utc 0
2018-03-02 12:35:08.213911+0900

K662/\—RUz7/0v I ZKE

(1) BEDN—KRDxz770v7%KRKULET,
(2] N—=RDUzxz770y 7 zHEERFUTC) THRELE I,
(3) N—=KRDz770v 7 N UTC TEULKERESINTWS I EZHERLXT,

6.7. GPIO

Armadillo-loT =k 7 = A6 @ GPIO (&, generic GPIO & UL TEZEINTWET, GPIO VX
TALYKNIBTOT7 70I)LIck > T GPIO DHliHIEITS ZEMNTEET,

"% 6.28. ¥ 71=v k CON3 E> & GPIO BEOHG) O&LYIFGPIO £ LTHIAT 32 T
R

&6.28 Y71=v bk CON3 E> & GPIO ES DX

EYE&S Ev4 GPIO &5
9 GPIO1_I016 16

11 GPIO1_I017 17

7 GPI04_1006 102

8 GPIO4_|007 103

5 GPI104_1008 104

6 GPIO4_|009 105

(% 6.28. 5 71=-v ~k CON3 > & GPIO HSDXIG) @ 9,11,5~8
E Y EHEAEARRETIE GPIO E UTHIBT 2 & TEREA. N5
DE>% GPIO & UTHIAT %58(E. at-dtweb ZRWE T,

at-dtweb OFIAEAEICDWTIE T22.3. Device Tree ZHAI YA RXT
%, #SBLTLEEWL,

GPIO BSERDAKL DB ZENTEFXT,

= GPIOXx IOy -> (x - 1) %32 +y

BIZ (L. GPIO4_108(F7 1=y k CON3 5 EV)DFZEIF. UTD&LS
ICIRD XY,
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(4-1) %x32+8=104

6.7.1.GPIO VS AT« LI N ZERT D
GPIO ZRIFY 3ICid. T GPIO 7« LY NUEERT 2RENB DX,

GPIO 752 AFT 4 LU ~UIL. /sys/class/gpio/export |C GPIO BB ZEZ AL I &ICk> T, 1EHK
FTEHIENTEET,

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

6.63 GPIO 75 XF« LI MY Z{ERLT S

LIEDERATIE. F£E2D GPIO #Rr9 GPIO 7 S AXAF 14 L2 KU % ”/sys/class/gpio/[GPI0]” D& S
lCRLELET,

EBGBEHD GPIO 72 ATF« LU N ZHIBRYT BICIE. /sys/class/gpio/
unexport (C GPIO HEZEZAHAFET,

[armadillo ~]# echo 17 > /sys/class/gpio/unexport
[armadillo “]# ls /sys/class/gpio/gpiol7/
ls: cannot access ’/sys/class/gpio/gpiol7/’: No such file or directory

6.7.2. \HMNAFRZEET S

GPIO T4 LU RULIT® direction 77 A IILINBZEZ AL LICL>T. ABNAMZEET S
CEMTEXY, direction [CEZALHEMBREZRICRULET,

5% 6.29 direction ORE

BE Gl

high AiAAME%Z OUTPUT ICERELE T, BALNILOBR/EREZITSIENTEERT, HALANILIE HIGH L)L
BRDET,

out AHAAEZE OUTPUT ICERELE T, HALNILOBE/REEZTOIIENTEE T, HALANILIEF LOW LANJLIC
BOh%EI,

low out ZRELIBEERUTY,

in AEAAE%E INPUT ICRELET, ADLARILOEEETSZENTEEINRERITEEE A,

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

6.64 GPIO D AN ARZRET B (NPUT ICEKTE)
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[armadillo ~1# echo out > /sys/class/gpio/[GPI0]/direction

6.65 GPIO D AN ARZRET % (OUTPUT ICFRTE)

6.7.3. AALRIZHET S

GPIO 4 LZMULLT®D value 771 LD SEZFHAET I EICE>T. AALRNILZERGIT S
ERTEEYT, "0"IF LOW L)L, "1"[E HIGH LRI EZERDLULET, AALRNILOEEIZAB AR
HAYINPUT, OUTPUT O EESTHITO I EMNTEE T,

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

6.66 GPIO DADLANILEREFT S

6.7.4. HAOLRIVERET D

GPIO 4 LY RN ULITF®D value 77 M LEZEEATZ Elc K> T HALNILZRET S &
MTEEXT, "0"lF LOW LRJL, "0"BUAME HIGH LR)LZRDULET, HALNILOHREFALEAA
[@AY OUTPUT TRIFTNIFITS ZEETEE Ao

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

6.67 GPIO OHALNILERET S
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7. A8 - BMXRENMEEEEE

ABTE, Armadillo-loT &'~ kv x A8 © HBH - FIREBIFHECCBHEE— K. REEBICOW
THELET,

7.1. BEE— R & REBEBK

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—
RTC 75—L GPIO ED5A &
GPIO &ID3A A USB 7/\1 Z$Ef#%
USB F/\f 235t UART F— 425

UART 7 —%%(5

7.1 REEBE
7T11.709747F—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—NR
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—RADEBR ERK

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

7.2.1. poweroff A¥ > 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 Y > 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 ~1# aiot-alarm-poweroff +300
aiot-alarm-poweroff: alarm timer +300 second

RERZIN S OFEMEIZ 180 UL ZIEET 2LENHD XTI,

RTC ICHEZINERTE - FF SN TULWARVIREE T aiot-alarm-poweroff O
VRERTIBZELUTORBIS—ICRBIENHD XTI,

[armadillo “]# aiot-alarm-poweroff +300
aiot-alarm-poweroff: alarm timer +300 second
[ XXXX.XXXXXX] rtc-rv8803 4-0032: Voltage low, data is invalid.

CDIREEICH S TEBEIE. UTOEESHhDAEEERT 5& TV KA
EITHEEICIRD £,

- Armadillo ®EJE% OFF ([CUTHWEMZEO AL, 10 BULER
BURERICFTLWEZERD )%,

- " 6.62. \—RU 77OV I ZREI Z=ZEICRTC ICHZZH
REYT %o

7.3. A —=TE—RADBR LR

aiot-sleep AVY REERTTZIET. AU—TE—RICBBITZZENTEET, AV—TE—R
MoK (FUT7147E—RICEBT D) £tiL. aiot-sleep IY > REFEITT ZHIIC aiot-set-wake-
trigger ANY RTERHIBELE T, I —XAM v FICLDERIFEBETEMICHR>TVWET, F/o.
RCPRSEMF IS OR T OREMNTIRETT,
7.3.1.RTC 7 5 —L&IDAHLAN T DI

aiot-set-wake-trigger AN¥ Y ROEX EREAREBR/INTA—F ZLUTICRULET,

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

7.3 aiot-set-wake-trigger AY¥Y REX (RTC 7 7—LEIDAHLUNTORKD & F)
5k 7.1 aiot-modem-control TRIGGER —&

TRIGGER B

usb-lower AA>1=wy k CONS(USB IRRA M1 V5 —7 2 —R)DLE
I USB 7/ 2 &k Uic & &

usb-upper X421y CONS(USB KRR M >v5—T 1 —R)DTEE
I USB 7/ X &k Lic & &

uart3 AA>2=v bk CON3, CON4(ZUFPIAVFT—Tz—2R/
dev/ttymxc2)Ic F— 9 ZENH o Tc& &

100



Armadillo-loT #— kY 1 A6 #RAY =27l HE - ERENMEHRE

d>Y —I)b(/dev/ttymxc2) NS AADH o ILBHRICA Y —TE—RHMSEKT 2ICIE. RICRI AN
YREERITLEY,

[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

[ 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 75— LEIDAA TR

RTC 72 —L&IDRAHTORKZITIHE. INTA—F—RENERD T,

[armadillo “J# aiot-set-wake-trigger rtc [enabled|disaabled] <IRFEREZIH S DR BIHED

7.4 aiot-set-wake-trigger AV REX (RTC 77 —LEIDAHTODEKRDIZE)
RERZID S OFEWE 1$ 60 WU LZIEET 2HENHD XTI,

300 MBICRTC 7o —LEDIAHFEFKESE, AU —TE—RHSERSEZ VY RETHAEZLT
lcmRULET,

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

[armadillo ~J# 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

101



Armadillo-loT #— ko 1 A6 #RAY =27l HE - ERENMERRE

seconds) done.
[ 1767.451485] Suspending console(s) (use no_console suspend to debug)

X #9300 #EFED

[ 1767.567686] OOM killer enabled.

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

G MERELIEHEE. RERICEIDIAHNFELET X TORMIE 5 2 00

/ 72— LBIDAMIDEM (B 00 ) TRELET, £DfcsH, 300 #
MH5 5759 MDEERD KT,

RTC ICEFZINERTE - RIFS N TWRWIKREET aiot-set-wake-trigger rtc
ﬂ? ANV RZRITIBDEUTORBIS—ICRBIENH DRI,

[armadillo “]#f aiot-set-wake-trigger rtc enabled +300
[ XXXX. XXXXXX] rtc-rv8803 4-0032: Voltage low, data is invalid.

CDREEICH S TEBEIE. UTOEESHhDAEEERT & AT KA
ERITAIREICRD T,

- Armadillo ®EjF% OFF [cLTHWEMEZERO AL, 10 #LLER
BURBRICHUWSEBERD 1%,

- "R 6.62. \—RYx7I/OvI&RE %2BEICRTC ICHXEE
RET %o
7.33. BRERDY )7

TARTCDEBRERAZV Y 7T BICIERICRIIAVYREETULET, 2—H—XA1 v FIC K DIEKRE
ElFEMETEEE A,

[armadillo “]#f aiot-set-wake-trigger all disabled
aiot-set-wake-trigger: clear all disabled

7.4. ') —7(SMS ZRFTEE) E— RN\ DER & 2R

aiot-sleep-sms AV RERTI S &T. AU —7(SMS KA E—RICBB TS ENTEE
To AVU—TE—RHISDERK (FI7T14TE—RICBBT D) &KL, aiot-sleep-sms Y R%&SE
179 %HiIC aiot-set-wake-trigger AN Y RTHERHEELX T, 1—HY—XA v FIC LD ERKIFEETH
BICIR> TWET, aiot-sleep-sms AV Y RZE{TUIBE SMS ZE(IC K DK IFEFIRICERICAR
DEF, £, REEMIE OR XETORENARETT,

aiot-sleep-sms A< > RDETHZRICRULET,
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[armadillo ~1# 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] OOM 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

ZFIAD SMS #=EY—E XD SMS XEFIRICED SMS DXEMNTE
BWENHDFET, feo RV MT—TREICK > T SMS DREZKR

MTERM>ED. RAONEND ZEDNHDFRT,

ERERNELT SMS DHZRESNDI VAT LAZBRESNTWVWSHES

(F. EEERATERWARENEZZRE L T RTC & ERIRERER TEHAR
ICEERT D EZHERULEXT,

7 6242 LTE |E 7 71 J)L (/etc/aiot-modem-control/
startup.conf) OfRE) OAEAETIE. SMS ZEZRIMU TERKRT 2 F
TICRRT3IOMDDFT, KDERETERT 2UNENH BHEIE psm
& edrx %Z disable ICERET 2 I0Z SRET 2 L\,

aiot-sleep-sms TR —TE—RAEHEI B LTE EY 2—/LD SMS
FRERIANL—YILEEHNRWEES SMS ZIETORKRNTERL KRBk
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. LTE €Y 2—ILORXML—=ID5 1 % SMS ZHIBRLTHS R —
TE—RABBLXT,

SMS TREUVLEABIRERIGEIE. SMS ORNBZRRT7 7A1ILIRE
ICREL TH S aiot-sleep-sms ML TLIZE LY,

7.5. AV —=TE—RA\DER - BRRICAV U TN ERITIT S

/lib/systemd/system-sleep/ ICATDLSBRAV YT NERET DI ET. R—TE—RADEH
o, AU—TE—RHSOEKRBICEBEDUNEZITS 2 EMNFEETT,

#!/bin/sh
case $1/$2 in
pre/*)
t R)—FE—RK~DBBREFICERITT H0E
post/*)
t 2)—=TE—RDSDOBREFICETT B0E

esac

K75 R)—FE—ROER - BRRICERITSNZ X7 U 7MDH
AU YU T KE% example.sh £ T BIHE, UTODESICEEEBELTLIZE W,

[armadillo “J#f cp example.sh /lib/systemd/system-sleep/

ZDOBEEFIAT BITIE. ems3T1-utils D/IN\—I 3N 1.03LUETH S
MENHDET,

[armadillo ~]# dpkg -l |grep ems31-utils
ii ems31-utils 1.0.3 armhf
Utilities for Thales EMS31 on Armadillo board
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8. Linux 71— =X JL{tHR

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

8.1. 774NV T714Fal—>ay

THHBRD Armadillo-loT Z— k7 x4 AB ICEZTIAENTWS Linux A—XJLIE. 7#J/)LK0
Vv74FaLl—yarvhEHEINTWET, Armadillo-loT =k Vx4 AG BOF7 ANV T 4
Fal—yaryprEBInTWd 771 ILIE. Linux A—XILY —X 7 74 )L (linux-v4, 14-
at[VERSION]. tar. gz)IC&FE 5 arch/arm/configs/armadillo-iotg-aé defconfig TI,

armadillo-iotg-a6 defconfig THEMICH> TWBETELRHZTEZ 'K 8.1. Linux T —RILEEHRTE,
[CIRUET,

% 8.1 Linux 1—XILEERTE

av7«47 B

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

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

MIGRATION Page migration

THALES_LTE_MULTIPLEX Thales LTE module multiplex driver

HEBREICLD, BRE3TI7AIN NIV T acFaL—yayrEASH

TWBEBEENHB D FI, Armadillo-loT ¥— ko x4 AGHDTF 7 AL
AV T74FaL—yavidLlinux A—XILDIN—Y 3 0h at43 LIS
BOHBEBHINTWET,

82. T7AINEBIAT Y

THEHEIRED Armadillo-loT “— ko x4 A6 @ Linux 1—XILDEEBIA T 3 ICDWTERBL
F9, T7AINMNRRETIE., ROKXSITHESNTWVWET,

K82 LUnux A—xRILODTF7AxILNEEBNWA TV Y

BEA S>3y B

console=ttymxc2 EEOVBRENEATNZ A= vI)LOY Y —ILIC ttymxc2
(CON3 / CON4)=1EELE T,

root=/dev/mmch Lk0p2 W=7 74NV AT LICeMMC 2 BELZX Y,

rootwait root= TIREULLT/INA ADFIBAEICRZETIL—hT7 741
IWYRATFLADY Y N EESEET,

8.3. Linux K71 /\—E

Armadillo-loT &“— K~ 24 A6 THIBT AT ENTEZTNAARSANICDODVWTHRBLET, &R
FANTHARAULTWEY —XO—RDSEEER T 7AILD/XAP, AV T4FaL—YavIchER
. ROTNA A7 7AILREICDVWTEHUET,
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8.3.1. Armadillo-loT #—hk U =1 A6

Armadillo-loT =k Y 24 A6 D/\— RV 7 DBEHRBRPEVDVILFTL 7 ABHR,. i.MX6ULL
DHEMEFIEZR ENEREINTVET,

&I SV —XI—NK . arch/arm/mach-imx/
- arch/arm/boot/dts/armadi l Lo-640. dts
. arch/arm/boot/dts/armadillo-iotg-a6. dts
- arch/arm/boot/dts/imx6ull. dtsi

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

h—x)av74%2
L—y3Yv System Type ——->
[%] Freescale i.MX family ---> <ARCH_MXC>
[*] i.MX6 UltralLite support <S0C_IMXeUL>
8.3.2. UART

Armadillo-loT “—hk2o 1 A6 ® > 7 )LIE. iMX6ULL ® UART (Universal Asynchronous
Receiver/Transmitter) ZFfIJFH L TWE 9, Armadillo-loT ¥— ko =1 A6 DIZERETIE. UART3
(CON3 /CON4) #za>V—I)LELTHIBLTWE T,

TA—Xvy - F=YEvhrR T7or8EvYhk

" - AhvT7EYERR Tor2EY b
- INUT 1 B8 or T or 72 L
- 70— CTS/RTS or XON/XOFF or & L
. BRR—L —h:4Mbps

UART3 (CON3 / CON4)DEAR—L — k& 230.4kbps TY . i,
RS-232C LNIVEH# IC D\RARR—L—KTY,

=

BEdT %Y —XJ—R . 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
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. drivers/tty/tty ioctl.c
. drivers/tty/tty jobctrl.c
. drivers/tty/tty ldisc.c
. drivers/tty/tty ldsem.c
. drivers/tty/tty mutex.c
- drivers/tty/tty port.c
- drivers/tty/serial/earlycon.c
- drivers/tty/serial/serial core.c
. drivers/tty/serial/serial mctrl gpio.c
. drivers/tty/serial/imx.c
Device Tree K& a2 X> . Documentation/devicetree/bindings/serial/fsl-imx-uart. txt

h

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

TINART 7414 SYPNAVI—TT—2R FINART 74 )
UART3 /dev/ttymxc2
A—x)aAvT74%F2
L—y gy Device Drivers -—->
Character devices -——>
[*] Enable TTY <TTY>
Serial drivers -——>
[*] IMX serial port support <SERIAL_IMX>

[*] 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)ZFIFBL TWE Y,

BERE . BfERE: 100Mbps (100BASE-TX), 10Mbps (10BASE-T)
. BIEE— K: Full-Duplex (=), Half-Duplex (¥_F)
. Auto Negotiation H#7/R— k
- Fr UTZRAYR— b
- UV IREYR—b
BEddY—XI—NR . drivers/net/Space.c
. drivers/net/loopback. c
. drivers/net/ethernet/freescale/fec main.c

. drivers/net/ethernet/freescale/fec ptp.c
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- 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

Device Tree K& 31 X> . Documentation/devicetree/bindings/net/fsl-fec. txt
N
. Documentation/devicetree/bindings/net/phy. txt
XY RT—=OFINA R - eth0
A—x)dIvT74%2
L—y gy Device Drivers --—->
[*] Network device support --—-> <NETDEVICES>
[x] Ethernet driver support --——> <ETHERNET>
[*x] Freescale devices <NET_VENDOR_FREESCALE>
[x] FEC ethernet controller (of ColdFire and some i.MX CPUs)
<FEC)>
-%—  PHY Device support and infrastructure --—-> <PHYLIB>
[*] SMSC PHYs <SMSC_PHY>
8.3.4.LTE
Armadillo-loT “— ko x4 A6 I LTE T LA EMS31-J #FJHLTWE T,
XY NT—DAXRT 2 3 VREILIC ppp ZFIALTWET,
TINA R - ppp0
BEETSHY—XI—R . drivers/reset/reset-ems31.c
. drivers/net/ppp/ppp _generic.c
. drivers/net/ppp/ppp_async.c
h—x)av74%2
L—y 3y Device Drivers --—->
[x] Network device support --—-> <NETDEVICES>
[*] PPP (point-to-point protocol) support <PPP>
[*] PPP support for async serial ports <PPP_ASYNC>
-x- Reset Controller Support ---> <RESET CONTROLLER>
[*] GPIO-based Reset Driver for Tales EMS31 <RESET EMS31>
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8.3.5. SD7/RX ~

Armadillo-loT =k x4 A6 @ SD /KRR &, i.MX6ULL ® uSDHC (Ultra Secured Digital Host
Controller) ZFI|FLTWE 9, Armadillo-loT — k7 x4 A6 Tld. A >R—K microSD Ix7 %
(CONT) AYuSDHC2 ZFFBL TW&E T,

HERE - h—Kk %+ 7. SD/SDHC/SDXC/SDIO
- JXX1E: Tbit or 4bit

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

(49.5MHz)

- W—=RF4TI MYR—b
TINA X774 ) - /dev/mmeb Lk1
BEI DY —AI—NR . drivers/mmc/core/

- drivers/mmc/host/sdhci-esdhc-imx. c
. drivers/mmc/host/sdhci-pltfm.c
- drivers/mmc/host/sdhci.c
E?avk:e’Tree R¥F2X> . Documentation/devicetree/bindings/mmc/fsl-imx-esdhc. txt

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

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

A—XIA>YT14¥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>
[x] SDHCI support for the Freescale eSDHC/uSDHC i.MX
controller support
<MMC_SDHCI ESDHC IMX>

8.3.6. USB 7/RX ~

Armadillo-loT =k 7 = A6 ® USB /R k&, i.MXBULL @ USB-PHY (Universal Serial Bus
2.0 Integrated PHY) & & ' USB (Universal Serial Bus Controller) ZF]FBL TWX 9, Armadillo-
loT 7—bh 7 x4 A6 TliE. USBRA KA >YF—71x—2X (CON5) »* OTG1 (TER) & OTG2 (L) =
FIALTWEY, OTG2 (& CON5 & CON9 &HHFIARICR>TE D, AHNSDEFTTUDEZSZZ
EMTEDLSICB>TWVWET, FULLKIF T186. X421y~ CONB(USBRAMNA V5 —T 2 —
A)1 ZZRULTLEE L,

BEae - Universal Serial Bus Specification Revision 2.0 ##L

- Enhanced Host Controller Interface (EHCI) 2L
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- Bkl — b: USB2.0 High-Speed (480Mbps), Full-Speed (12Mbps),
Low-Speed (1.5Mbps)

TINAC AT 71 - XEBYFNNAZADFEE. T/INA X EEHUZIEFZ T/dev/sdN (N
ahsOER) EBRDET,
O FNNARADBEIE. 770723 VIKIGUETNART7AILER
n%d,
fEd 2y —X1—NRK . drivers/usb/chipidea/

- drivers/usb/host/ehci-hcd. c
- drivers/usb/phy/of.c
- drivers/usb/phy/phy-generic.c
. drivers/usb/phy/phy.c
E?avk:e'Tree K22 X> . Documentation/devicetree/bindings/ush/ci-hdrc-usb2. txt

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

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

H—I)AvT4Fa

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

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

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

837. U7 LAY Y

Armadillo-loT =k T x4 A6 DY FZILZ A L2 O v & Micro Crystal 2 RV-8803-C7 Hh#E&
SnTEOHInZFALTWVWET,
RV-8803-C7 &, 8.3.10.12C; (c/r9 12C-GPIO1 (I12C /—K: 4-0032) ICHEFHINTWET,
i.MXB6ULL @ RTC #gEHb=FELE I,

HERE - PI—LEDRAHYIR— K
TINAXT 74 - /dev/rtc

- /dev/rtc@

. /dev/rtcl

Armadillo-loT =~k A6 DY T 1=y
Ko EYavhirev 4 LUEIDEES. BHIN

110



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

Linux 71—% )Ltk

fEEd 2y —X1—NR

TWBUZILIA LAY 7. BRERIE
(NDK)& NR3225SA &b XY,

AVAR=)]LULTWBRH—FXILD/IN—=V 3
Hat4l DG EIE. UTav >y Rt 7o
ZybhDVEY I VEERTDIENTEZET,

[armadillol# grep "Revision” /proc/cpuinfo
Revision : 0005

RTC A% /dev/rtcd & 745 & S. Device Tree
TIAYT7AERELTWET, ZDIcb.
.MXBULL @ RTC #&gE(d /dev/rtcl &4 D F
9,

ITA4 Y7 ADEEIF. Linux-4. 14-
at[VERSION]/arch/arm/boot/dts/armadi l Lo-
iotg-ab.dts T{T> TWET,

. drivers/rtc/rtc-lib.c

. drivers/rtc/rtc—core.c

. drivers/rtc/hctosys.c

. drivers/rtc/systohc.c

. drivers/rtc/nvmem. ¢

. drivers/rtc/rtc-sysfs.c

. drivers/rtc/rtc-proc.c

. drivers/rtc/rtc-dev.c

. drivers/rtc/rtc-nr3225sa.c

. drivers/rtc/rtc-rv8803. c

. drivers/rtc/rtc-snvs.c

H—xI)A>Y T 1%
L—>3>v

Device Drivers ——>
[x] Real Time Clock
Set system time from RTC on startup and resume
<RTC_HCTOSYS>
RTC used to set the system time
<RTC_HCTOSYS DEVICE>
Set the RTC time based on NTP synchronization
<RTC_SYSTOHC>

<RTC_CLASS>

RTC used to synchronize NTP adjustment
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<RTC_SYSTOHC_DEVICE>

<RTC_NVMEM>

<RTC_INTF_SYSFS>

<RTC_INTF_PROC>

<RTC_INTF_DEV>

<RTC_DRV_RV8803>

<RTC_DRV_SNVS>

[*] RTC non volatile storage support

*x*% RTC interfaces k%
[*] /sys/class/rtc/rtcN (sysfs)

[*] /proc/driver/rtc (procfs for rtcN)
[*] /dev/rtcN (character devices)
*kx I2C RTC drivers #kx
[*] NDK NR3225SA <RTC_DRV_NR3225SA>
[*] Micro Crystal RV8803, Epson RX8900

*x*% on-CPU RTC drivers *xk
[*x] Freescale SNVS RTC support

PI—=LEIDRAHE. TNART7AILEEHTHRIT B ENTEXT,

SFEMABRICOWTIE, Linux A—RJILDOY —XO—RIC&FENTWS KF 12 X ~(Documentation/
rtc.txt) ¥t > 7L 70O Z A(tools/testing/selftests/timers/rtctest.c) Z S U T £ X LY,

8.3.8. LED

Armadillo-loT &— k7 x4 A6 ICEBEHEINhTWBY 7 bz 7HIfHRgE%4 LED ICld. GPIO hYEEx:
INTWET, Linux Tld. GPIO ##:FH LED K> 1 /\ (leds-gpio) THIfHIT B EMNTEET,

sysfsLED 75 X7« L7
kU

. /sys/class/leds/red

. /sys/class/leds/green

FEEd 2y —X1—NRK

. drivers/leds/led-class.c

. drivers/leds/led-core.c

. drivers/leds/led-triggers.c

. drivers/leds/leds-gpio.c

. drivers/leds/trigger/

Device Tree R 1 X
N

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

H—xI)A>YT4Fa2L—
2=

Device Drivers --—->
[*] LED Support ---> <NEW_LEDS>
[*] LED Class Support <LEDS_CLASS>
*xx LED drivers sk
[*] LED Support for GPIO connected LEDs <LEDS GPIO>
*kx LED Triggers ¥k
[x] LED Trigger support --—-> <LEDS TRIGGERS>
[x] LED Timer Trigger <LEDS TRIGGER TIMER>
[*] LED One-shot Trigger <LEDS_TRIGGER ONESHOT>
[*x] LED Heartbeat Trigger <LEDS TRIGGER HEARTBEAT>
[*] LED Default ON Trigger <LEDS TRIGGER DEFAULT ON>
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839 . 1 —H—XA1vF

Armadillo-loT =k x4 A6 ILEHINTWEZI—H -1 v FITlE. GPIO iEHRINTWE
9, GPIO iR N I——ZEETAI XY N (Press/Release) ##&HT 2 EMNTEET, Linux T
l&. GPIO #Eftl¥+—R— K RZ1/\ (gpio-keys) THIfHIT ZZ EMNTEET,

A—H—-AA Yy FIClF. RICTRITF—OA—RHEDOYE TSN TWVWET,

£83 FF—1—F
1—H—R(vF F—a-—F ANYhIA—F
SW1 KEY ENTER 28
TFTINA AT 741 . /dev/input/event [1]

B#EdsY—XO0—NR

Device Tree KF 1 XYV
~

H—xI)A>Y T 1%
L—>3>v

8.3.10. 12C

- drivers/input/evdev.c

- drivers/input/input-compat. c

. drivers/input/input.c

. drivers/input/keyboard/gpio keys.c

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

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

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

[*x] Keyboards --->

[*] GPIO Buttons

<INPUT_KEYBOARD>
<KEYBOARD_GPIO>

Armadillo-loT &=k x4 A6 D 12C 41> 5 —7 x— X, GPIO ZFIB UL 12C XA R Z 4\
(i2c-gpio)ZzFIALE T, Xfc. i2c-gpio ZFIATHIE T, 12C NRZEMT DI ENTEXT,

Armadillo-loT =k 7z A6 THIBLTW3 I2C /XR &, #EimEINDd 12C T/NNA XA ZRICRUE

EXS
&84 12C F)IN1A1 R
12C /Y2 [2C 7/ Z
ZRLA FINA A%
4(12C-GPIO1) 0x32 RV8803
4(12C-GPIO1) 0x48 SE050

MUSB FNA RBEEFRLTA Y Ty RFNA ZAZEMLTWBIHEEG. BELNELDAREENHDET
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Armadillo-loT =k x4 A6 DY T72=Zyv hDUEY 3D rev 4 U
HIDIZE. 12C T/INA1 X7 KL X 0x32 D 12C 7/\1 X %&l&. NR3225SA
ERDET,

AYAR=ILUTVWEA—RILDN=T 3P atd] UEDHBEF. UT
ANYRTYTAZY hOUEY 3 V2RI 2 ENTEXT,

[armadillol# grep "Revision” /proc/cpuinfo
Revision : 0005

Armadillo-loT =k U =14 A6 DIZEERAETIE. CONFIG_I2C_CHARDEV DB &> TWB T
HI—HF—RZANTI2C TNA RZHHT 2 ENTELET, I—F—RZANZFAET IEEIE.
Linux 1—XJILT 12C 7/N\A RICHIET 2 T/N1 AR ZANZENCT D2RENH D £,

HERE - RKERE L — I 384kbps
TINART 7414 . /dev/i2¢c-4 (I2C-GPIO1)
FEEd 2y —XJ—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 XV .- Documentation/devicetree/bindings/i2c/i2c—imx. txt

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

A—x)AvTaFal— .
IEV, Device Drivers --——>
12C support --->
[%] I2C support <12C>
[*] Enable compatibility bits for old user-space <I2C_COMPAT>
[x] 1I2C device interface <I12C_CHARDEV>
12C Algorithms --—->
-x- I2C bit-banging interfaces <I12C ALGOBIT>
12C Hardware Bus support --->
[*] GPIO-based bitbanging I2C <I12C GPIO>
[x] IMX I2C interface <I12C_IMX>

83.11. NT—=IRI KXYk

Armadillo-loT ¥— k7T x4 A6 D/XNT—YXI XA MNEBEEIX. Linux @ SPM(System Power
Management) & & UF DPM(Device Power Management)ZFfJFHU TWE T, /NT—IYRI XV NKRE
EHRBENE—RICBEBIEDCEICED,. Armadillo-loT &=k x4 A6 DEEBEENZIMZ D &N
TEET,

114



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

Linux 71—% )Ltttk

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,

RB8EWMIHT 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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USB 0TG2 (LE%) BRE USB 7/\1 ADiEKR

BaL

[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

RTC(i. MX6ULL) BRE FI7—LEDAH
S|
B

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

RTC(RV8803) BERE Fo7—LEZDAH
Z=pilld

[armadillo ~]# echo enabled > /sys/devices/soc@/i2c-
gpiol/i2c-4/4-0032/power/wakeup

Armadillo-loT =k x4 A6 DY T72=Zy hDUEIY 3 VH rev 4 U
HIDHZE. RTC /N1 Xld. NR32255A &b %xd,

= AVAR=ILUTWEH—RILDN—V 3 U at4] LEEDBEIE. T
ORYRTHTIZy b EY 3 VAR T DI ENTEEXT,

[armadillol# grep "Revision” /proc/cpuinfo
Revision : 0005
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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 1—Y¥'—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 Nyir—yEH-

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,
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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 OE! 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 BERA 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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Armadillo-loT #— ko x4 A6 #RZAY =27l 7—hkO—%— (U-Boot) {11

= 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 AX 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 RO 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 OEIEZTH

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 M

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 R7fc 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—XILEE8IA > 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,

BHARDY —ZX3—RE. Armadillo 1 kD55 TV O—RFTBHIENTEXT ., FEEEDEMP
RESOEERENTONTWS L), BRFI/N—IVa YDV —XDA—RZFRATZIEZHRELET,

Armadillo ¥ ; - Armadillo-loT ¥—hko 1 A6V I hD 75 TAO—R

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

FREETIE. BERXSATIY - FTIIT—Y 3 VP RATLARET 74

IWOER - BEEZ1ITWER T BT 7 MIVIBEET « LY b UBC T THRRL -
BEFEZITVWXINMEEI XICK DR > TEER PC BHE®D OS =K

BEURWzoIc, IRTOEEIG root T—F—TldR < —fg1—v—7T
ToTLIESE LY,

11.1. 7—hO0—%5—%ZEILRT 3B
22T, 7—hO—5—T#% "U-Boot; DY—RI—RMEA A —I7 74 LEERT ZFIE%
HELET.
1. V—Za—RoO%E
U-Boot DY —ZA— K7 —h+ 7EEHUEBLET.

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

2. FT7ANNIAYTa4FaL—I3rYDEHA
U-Boot 4 LZ KUICAD, F7ANRIAY T4 XaL—YavEEBLED,

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

gnueabihf- armadillo-iotg-a6 defconfig

3. EIR
EILRICIE make OV¥ Y REFIBLZE T,

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

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

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

11.2. Linux h—XJ)ILZEIL RT3
ZZTE Linux A—RILDY —XA—RKhS, A1 X=I T 74 EERITDFIEZHBLEI,
L RICHEL . linux-v4, 14-at[version]. tar. gz

771
- initramfs a600-[version].cpio.gz

11.2.1. FJ& : Linux h—XJILZEIR
1. 7—hA470EH
Linux A—XJILDOY —XA—RKR7—hA47%=ERLZEXI,

[ATDE ~]$ 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$ Ls

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

2. initramfs 7—HAA TADYYRU v o)V I/ER

Linux 1—XILT« LY RUICBEL T, initramfs 7—HA TN YRY v oYUYo %R
LET

[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

3. AvI7«4Fal—y3av

AvJ74Fal—yarvaLE,

[ATDE ~/linux-v4.14-at[version]]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabihf-
armadi Llo-iotg-a6 defconfig

Linux A —XILON—=Y3vh atd2 UBTDHFE F.
farmadillo-640_defconfigy ZEE T 2HENH D £,

1. EILR
EILRTBICIF. ROKLSICAVY RZERTULE T,
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[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. 4%—/71 ’f)b@iﬁﬂ_ﬁmb

1

EIJILRAIRT I B &, arch/arm/boot/ T« L2 KU &, arch/arm/boot/dts/ LLFICA X—3
774 )b(Linux 1—%JLE DTB)AMERRE N 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 llo-iotg-a6. dtb

11.3. Debian GNU/Linux JL— 7 74 IV AT L%ZEILRT S

Z Z T, at-debian-builder Z{# > T. Debian GNU/Linux L— K 7 7MLV AT L% &SRS D H
Ex2RUZET, at-debian-builder (& ATDE Z&® PC TEIfEL TW % Linux £ Armadillo B® armhf

— XTI FvICWIH Uz Debian GNU/Linux L— R 7 7MLV AT LR BRI ENTEDY—IL
T,

Armadillo Z—ERE LB DI -7 7MLV AT LA LICIE, FEWAHICK > Tk ssh DIEZFHFED,
EEOY. )Xy REE. /\—Rox7d UUID L:fﬁﬂh%;ﬁi% T1TILEIERINTWETD,
%@ii ftd Armadillo ICIL— k7 7MLV AT L%Z Q- U icBEIE. EBOREY UUID OFR—EK

ICKBEMEDHEENEZZ2ARENHD XTI, TDoH. BEESF Jﬁﬁﬁ?’%)b NT7714ILYRT LK
R (C at-debian-builder Z{F> TEBEIZ I EEZHEHLET,

Debian GNU/Linux 10(d— Kx—LA buster) L— 7 7AIL AT A
HEET B IClE. at-debian-builder ®/XN—=I g3 UHY v2.xx (x [ 0 UL
DEF)THDIRENHDET,

11.3.1. HEREDI—RN T PAINI AT LT —hA T2 EBET S

HEREDI— N T 7 ANV AT LT —HA T BEIDZFIEERICRLET, Ky T—I% (V5 —
XY NEDNSEE T Z-HERREICKEL ETIH. 40 DEEIND ET,

[ATDE ~1$ tar xf at-debian-builder-[VERSION]. tar.gz
[ATDE ~J$ cd at-debian-builder-[VERSION]
[ATDE ~]$ sudo ./build.sh aiota6

B11.1 HEREBDIL—NT 7AWV AT LT —h4A T2 EET 2FIR

11.32. ARIRAZXEINIIN—R T FAIVIRT LT —HAT2EETS

at-debian-builder-[VERSION]/aiota6_resouces D 7 71 JLZZE L. buildsh {7952 &
T W=7 7AWV RTLENRAIRARXT DI ENTEEY,
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11.3.21. 774U/« LY M) ZEIMT 3

aiotab_resources/ UATICEEULE7 71ILYT« L2 Ul resources T« LV MU ZBRWT, #
DEX. IL—FT77AMINIATFTLADOETFICAE—2NET, 770)LD UID & GID (FFI(C root (T D
£,
11322. XY ND—VKREZEET D

aiotab_resources/resources/hosts. aiota6_resources/resources/interfaces #Z 89 5 2 &
T, Armadillo DXy N T—URREZHRAINA AT DI ENTEEXT,

ET77ANEIN—KT 7LV AT LMEBRR. SFEDBZFAICIE—3NET,
774D —FEFMZLITICEHUET,
=111 XY RNIT—IRBRET 7LD Ak LM

7271IL% aE—% i
hosts /etc/hosts IP7RLRERANGZBEEMTZ 770
interfaces /etc/network/interfaces AVI—T 1 —ARET 71

11.323. Xy Tr—I%ZET3

aiota6_resources/resources/packages ZZE I 2T, W—h T 7AWV AT LICA VA ~—
WTBNRYT—IENRIRARXTDIENTEET,

Iy Tr—I&1E 1 17IC 1 DEL ZENTEET, /Xy T —I &L Armadillo £ T "apt install" D3|
BICEZADZEDTEBIEUVLWHRITREHL TS EE L,

RO\ =Y R%ZHEELBER. ELROTICUTOLSBRIT— Xy E—IhRRESNTH
ZONY T—IDNEENBWT —hA THERINET,

E: Unable to locate package XXXXX

MN28BS5TN\yTr—I2%ZEEVLEBRICEEZ3 IS —XvtE—Y

Iy T =K FT 2Dy —JFREEE LR TH, apt ik >TH
EHICA YA N=ILENET, £, apt ¥ dpkg FD Debian GNU/
Linux DIREF & 82 /Ny T—IHBEIMNICA Y AN —ILENET,

openssh-server D& 5% TNy or—I D14 VA M—=)LDORRIC. BEIKIIC

WEREZERT 51 /Ny T—IlE, EAXMIC packages ICIFEMET .
Armadillo Z#2& U fz#Ic "apt install" %> TERICA YA R—=ILLT
Q=1 AN

openssh-server Z packages ICBIMMUTHZE. BEULICIL—KT7 7101
VATLAT—NATEEZRAALZETO Armadillo I, B—DONFHE%
FoTOJAYTBIENTETCLEVNET, BL. BANWIC. EHD
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Armadillo TE—OMWEZREZFALICWEE. EEERDh B &%
BLTEY AN EEE e ETRIAL TS0,
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12 AX=YT7AIDEETHRZTE

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

AKEBCTHERITZ T —MNO—F—AAAXA=IT77A0)LREF, "Armadillo 1 N TF¥o>vO—RT3Z &
MNTEZXYT, FEEDEBINPARESDEBELREN TR TWSILYH., BFN—YaVvafBTLE%E
HELUEI,

Armadillo - b - Armadillo-loT — kU A6 V7 ko 7¥o>O—R

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

121. A YAN=IT A RV ZERT S

AVAN=IT ARV ZEATEE RBARL—V EDIRTDAA—IZXEHDTEETHZIBZZ
EMTEXT, Armadilo Y 7 bz 7 OREICKDEE LB B> IBEDEIBRAEFEELTH E
BEFET,

ABARNL—VITREINTVDE, IRTODAA—IT7AILNEEES
nafeoH. BICRESNTWST—9PF7 U Tr— g VR EHIBRE N
x5,

BEDAAXA—IDHESHALLWEERICE N22. KEDAA—-IT7A
WIEPZEEMZ S Z22RL TS W,

AYVAN=IT 4 XVIE ATDE TEBULE T, 1V AN=ILT ¢ A7 DERLICIEZ. microSD HhH—K
Flcld USB XEBVICEZADCODA VAN —ILT A RTAA—IDRETT,
RKRI2TAVAN=ILT 1 RAVERICERT 27 71))

771 771
AVAN=ITARTA A=Y install-disk-buster-aiota6-[version].img

AVAN=NUTARTAA=—IJERFRZT 7V O-RITBIEN A1 VAN—ILT A RTA A=
Y —ILZEERL. "M21T 1. AYAR=ILTe RATAA=I DR OFIERTHER TSI EHARETT,

BHIRDA VAN =T A RTAR=IROAVAN=ILT 4 T A4 X—=IERY —ILIE. Armadillo
YA RTYOYO—RZITo>TLLE W,

Armadillo %1 b - Armadillo-loT Gateway A6 Y 7 kU 7#¥ o >O—R

https://armadillo.atmark-techno.com/armadillo-iot-a6/resources/software
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1211 A YA =T 4 AT A XA =TI DIER

ZTTE. AVRAR—LT A R AA—IERY —ILEFAL. 1 YRAR—LT 4 U1 A=V %
B BHEERLE T A YR N—ILT 1 AT A X—IERY —ILIE Armadillo ¥ k54> 00—
R 2T EATHTT,

AVAN=IVT 4 RTAA—=TF ATDE TR UL E T UTOFIRICREWNA YA R—ILT 4 X7 A A —
IERY —ILZERITL TS W,

1. AYAN=ITARTARX=IERY—ILZEBHELEXT,

[ATDE ~]$ tar xf make-install-disk-image-[version]. tar.gz
[ATDE ~]$ cd make-install-disk-image-[version]
[ATDE ~/make-install-disk-image-[version]]$

2. V—IOERAEEHERBLET,

Install Disk Image Build Script v1.2.0

Usage:
sudo . /bui ld. sh BOARD UBOOT KERNEL DTB USERLAND [SD KERNEL SD DTB USER PART SIZE]

BOARD: a640/a610/aiotab

UBOOT: u-boot image

KERNEL: ulImage

DTB: Device Tree Blob image

USERLAND: Debian userland archive

SD_KERNEL: uImage for install disk(optional)

SD DTB: Device Tree Blob image for install disk(optional)

USER _PART SIZE: eMMC(/dev/mmcblkOp4) user partition size(optional) 1 - 1400 (MB)

Example:
incase of using default images as:

sudo . /build.sh a640 u-boot-a600-v2018.03-at4. imx ulmage-a600-v4. 14-at11 armadillo-640-
v4. 14-at11,.dtb debian-stretch-armhf-a600-20190326. tar. gz

incase of using user-customized images as(that images use uSDHC2 via Armadillo-610 CON2
Ext-Interface):

sudo . /build.sh a610 u-boot. imx ulmage a610.dtb debian-stretch-armhf-
a600-20200214. tar. gz core/ulmage core/a610.dtb

V=L TEET 5|18 A VAT A RTAKX=IDIERICRERT 7 AL DX RICRU
9,

RKRI122 AA=IT 71l ESI DO

5|# B 7741 LB

BOARD aiotab Zi5%E -

UBOOT T—hO—F—A A=Y u-boot-aiotg-a6-v2018.03-
at[version].imx

KERNEL Linux 1—RJILA A=Y ulmage-aiotg-a6-v4.14-at_[version]_
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5|# B 7 71 L&
DTB Device Tree Blob armadillo-iot-a6-v4.14-
at_[version]_.dtb
USERLAND Debian GNU/Linux L— 7 71 ILY debian-buster-armhf-aiota6-
AT I [version].tar.gz

NS0T 7AI)LIE. Armadillo YA R TY I YO—RIBIENTESEFEN. M1 EILRFIE T
EILRULIcT7 7ML ZERAT S EHARETY .

1. ERIZAA-—IZEEL. AIVYAM—ITARIAA=IZERLEXT,

[ATDE ~/make-install-disk-image-[version]]$ sudo ./build.sh aiotab u-bhoot-aiotg-a6-
v2018. 03-at[version]. imx ulmage-aiotg-a6-v4. 14-at[version] armadillo-iot-a6-v4. 14~
at[version].dtb debian-buster-armhf-aiota6-[version]. tar.gz

040 LO—KAS

040 LO—KHH

0 bytes copied, 3.0266e-05 s, 0.0 kB/s

Checking that no-one is using this disk right now ... 0K

Disk /dev/loop0: 308 MiB, 322961408 bytes, 630784 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

>>> Created a new DOS disklabel with disk identifier 0x4ce2d8de.

/dev/loopOp1: Created a new partition 1 of type W95 FAT32’ and of size 2 MiB,
/dev/loop@p2: Created a new partition 2 of type 'Linux’ and of size 305 MiB.
/dev/loop@p3: Done.

New situation:
Disklabel type: dos
Disk identifier: Ox4ce2d8de

Device Boot Start End Sectors Size Id Type
/dev/ loop0p1 2048 6143 4096 2M b W95 FAT32
/dev/ loop0p2 6144 630783 624640 305M 83 Linux

The partition table has been altered.
Calling ioctl() to re-read partition table.
Syncing disks.
mkfs. fat 4.1 (2017-01-24)
mke2fs 1.44.5 (15-Dec-2018)
Discarding device blocks: done
Creating filesystem with 312320 1k blocks and 78312 inodes
Filesystem UUID: 637c4b7a-e443-444e-aec8-0942F49e70a7
Superblock backups stored on blocks:
8193, 24577, 40961, 57345, 73729, 204801, 221185

Allocating group tables: done

Writing inode tables: done

Creating journal (8192 blocks): done

Writing superblocks and filesystem accounting information: done

29140 LO—KAH
29140 LO—KHAH
297984 bytes (298 kB, 291 KiB) copied, 0.0213832 s, 13.9 MB/s
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2.

V=ILDRITMETIBE A VAT A RITAA—IDMERSNTWB I E 2R TS E T,

[ATDE ~/make-install-disk-image-[version]]$ s install-disk-sd-*. img
install-disk-sd-aiota6-20220523. img

121.2. 1A =ILT 1 XY DIERK

1.
2.

512 MB XU E® microSD A#— R X/clF USB XEUZARL TSI W,

ATDE (C microSD 1—R&E/cld USB XEBU EEHRKRLUET, 32U T45.2. OALURIEET
INA ZADER; Z2BUL TV,

microSD 1—RZF/lF USB XEUNVY TV RSINTWEBE., ZPUNTVYRULET,

[ATDE ~]$ mount

(&%)

/dev/sdb1 on /media/atmark/B18A-3218 type vfat

(rw, nosuid, nodev, relatime, uid=1000, gid=1000, fmask=0022, dnask=0077, codepage=437, iocharset=u
t8, shortname=mixed, showexec, utf8, flush, errors=remount-ro, uhe lper=udisks?2)

[ATDE ~]$ sudo umount /dev/sdbl

microSD h— R ZF#ld USB XEBVICA VAN =T RAITIAAX—IHESZIAHFZET,

[ATDE ~1$ sudo dd if=install-disk-buster-aiota6-[version]. img of=/dev/sdb bs=4M conv=fsync
12741 La—RKAAH

127+1 LaO—KHA

536870400 /N4 ~ (537 MB) JE—XhF L7/, 65.6377 #. 8.2 MB/F

12.1.3. 1V A r—JLDETT(MicroSD H—K)

1.

Armadillo DERMNYVIMIESN TWS Z EZHERULE T, ERINTWeHERIE. BRZUVKL T
<TfeE W,

AVAR=IT 4 X% microSD 1 =v McEBULEXT, £EAEIE 4.2, microSD H1— KD
EE5 ZSBLTLLESIV,

HJ71Zyv h SWIH(ZA——XA VY F)DRXTA RAALYFH 48 X514 RKRXA Y FDEREIC
DWT, @D microSD BIICERESINTWBREZREZL TSI L,

Armadillo ICERZHRAT S E microSD h—RHhSTJ—hO—%—HEH L. XRiICRIOTH
RREIN, 1 VAN=ILHEED, BEFMIC eMMC NEZHBZ 5T ET,

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

Qut: serial
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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)
ittt 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
Booting using the fdt blob at 0x83000000
Loading Kernel Image ... OK
Loading Device Tree to 9eefa000, end 9ef03715 ... 0K

Starting kernel ...
1 (&RB8)

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

5, UTDLSIX Yy E—IDBRRENDEANVAM—ILETTY, BRZVKL T LS,

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

1214. 1A M=)LDORIT(USB XEV)

1.

4.

Armadillo DEREMNYTIMI IS N TWS Z EZERULE T, ERINTWeHERIX. BRZUKLT
O ar-19%

AVAN=ILTA RV EEZAAIE USB XEY %, Armadillo ® USB A >% 7t —XICEL
AATLIEE W,

SWIH( - =X v F)Z2H LIS Armadillo ICERZKRAT B &, RITRI ATHRREN
ESERS

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

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

12C: ready

DRAM: 512 MiB

MMC:  FSL SDHC: @, FSL SDHC: 1

In: serial

Qut: serial

Err: serial

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

=

RD&KSIC"run usbboot" AV Y REETITDE USB XEUNSEFHLAVAN—=ILAKBED.
BHEINIC eMMC NEZSBRZ 5NET,
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ARXR=IT7AINDEEHMATTE

=>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
Booting using the fdt blob at 0x83000000
Loading Kernel Image ... OK
Loading Device Tree to 9eef9000, end 9ef02715 ... 0K

Starting kernel ...
1 (&B8)
*+x+x Install Start!! stk

5, UTOESIEXA Y E—IDNKRREINBZIEANVAM—IETTY, BRZUMTL TS W,

*+x+% Install Completed!! *+k+x

12.1.5.

LED mAT/INT —2Ic & B1 >V X b—ILDEHRR

LED mfT/XF7 —2ic& > T, 41 VAM—ILOEBRREHERIT DI ENTEZXT,

AV AN—ILDEH E LED RUT/NY =2 DBERZERICRULE T,

RKRI23 A VA M—ILOEH & LED RTINS —>

P 1—Y%— LED #& 1—4%— LED #&
ESTLs SHKT SR
EERT =UAT =AU
BERT R ST

12.2.

BEDAX—IT7AIVETEEEHRZD

Armadillo-loT Z— kT 1 A6 D EEILIIREETHNIE. BEDAX—I T 7AIIEITHEZHZ S
ZENTEFEY,

AA=IT7AINEEBSAHEDH I ZRICRLET
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RI124AX—=IT7A ) EEEZAHEDNE

2 771V ANL—Y TIACR7 741

J—hO—4F—AX=Y u-boot-aiotg-a6- eMMC /dev/mmcblkO
v2018.03-at[version].imx

Linux I—XRJ)L1A X—=3 ulmage-aiotg-a6-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

774NV AT I aiota6-[version].tar.gz

1221. 7—bO—F—A X—IJDEZHZ
T—hO—F A A= OBERAIEERICRUE T

[armadillo “J# dd if=u-boot-aiotg-a6-v2018.03-at[version]. imx of=/dev/mmcblk0 bs=1k seek=1

conv=fsync ‘)

27540 records in

275+0 records out

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

(1) MTD @7 Ay 7 7INA ADKXEINS T A—F —A A—IZEZRAHFET,

%&7v7?—hTuu —2ASINEEBFOT—hNO—F—A X—VCEE
Bz ZT-o1c881F "] 106. 2 TCOBEZHET 74 MEICRT ) &
%ﬁb?%ﬁﬁﬁ%T7#hhﬁuFbT<hém

FUKUY—REINERFOT—FOA—F—A A=V F, BREEZHDOT
THILMEDEFHENZZENHDET, ESBIFMOT—~O—F—IC
L TEMESNIREZH T, RO7—hO—5—Z8ESEHEFRE
A D FEEENH D XY,

12.2.2. Linux A—RILA X—IDEEHZ
Linux =R LA X —Y DEEMIFTHEERICRLET .

[armadillo ~]# mount /dev/mmcblk@p2 /mnt (1)
[armadillo “J# cp ulmage-aiotg-a6-v4. 14-at[version] /mnt/boot/ulmage (2]
[armadillo ~J# umount /mnt 9

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

(2] Linux A—XJ)L1 XA =3 % /mnt/boot/T« LV MU IcOE—ULE 9,

(3) /mnt/ T« L7 KNI RNLIEeMMC DE2/X—FT 4 a>u=7 NIV MNULET,
12.2.3. DTB ODEZ#aZ

DTB OFE SR ITEZERICRULE T,
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[armadillo ~J# mount /dev/mmchlk@p2 /mnt (1]
[armadillo “J# cp armadillo-iotg-a6-v4. 14-at[version].dtb /mnt/boot/a640. dtb (2]
[armadillo ~J# umount /mnt (3]

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

(2) DTB % a640.dtb (c') x— AL T/mnt/boot/T« L7 MU IcOE—ULE 9,

(3) /mnt/ T« L7 KNIV RNLIEeMMC DE2/X\—FT 4 a>u=7 NIV MNULET,
1224. =7 7A4IVIV AT LDEEHZ

eMMC tDOI—K 7 7MY ATLAEEETHRZ B(ICIE. SD T—hFIFUSB 77—~ E2TS5RENSD
DEd, 7— T4 XRVDERAEY SD/USB 7—hDEITAHEDWTIX T16. SD 77—~ D5EH)
M5.USB 7—hDER) 2R UL TS,

SD/USB 77—k U7z Armadillo T, eMMC EDIL—h 7 7MLV AT LZEZMZ ZFIEZ RITTR
LEJ,

1. Debian GNU/Linux L=k 7 71 ILY AT L7 —HA 7% Armadillo lcIE—ULE 9, &L
TUSBXEVZFIBI A EELHLULET,

ATDE 23 % Debian GNU/Linux L— K7 7 A IV AT LT —HhA4 7% USB XEUDE 1 /8—
FA4YaVICAE—9BIC@FROOAVY REETULET,

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

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

[ATDE ~1$ sudo cp debian-buster-armhf-aiota6-[version]. tar.gz /media (3]
[ATDE ~1$ sudo umount /media (4]

USB XEVEGRICEBITUSB XEUDE 1 /N\—FT 423 yhBY IV hEnNd I ehH 5
e, —B7URTIVMULET,

USBAEVUDE 1 /NX—FT > a>%Z/media/T« LI KNJIEXYTYRNULET,
W=7 7AW AT LT —HA4T%&/media/T« L7 NUMTICOAE—-ULZFT,

/media/T4 LI KNJICNTY MU USBXEYDE 1 N—FT 1> 3>Z27 NIV ML
ESERS

o0 ©

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

[armadillo ~1# mount /dev/sdal /media (1)
[armadillo ~1# cp /media/debian-buster-armhf-aiota6-[version]. tar.gz . (2]
[armadillo ~J# umount /media 0

Q@ USBXEVUDEI1/N—FTr¥arv%&/media/T« L7 KJICNTIVRULET,
O N hIFANIRTLAT—HATZALY T« LI NIATICOAE—-LET,
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€®© /media/TALIRIICNTYRNUEUSBXEYDE T /I\—FT 03y aETZ7INIVERL
x99,

2. W—=hT77A4IN2RATL%ZEeMMCDE2/N\—FT 123 VICBBELEXT,

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

[armadillo /mnt]# Lls | grep -v -E ’boot|lost¥+found’ | xargs rm -rf (2]
[armadillo /mnt]#f cd -

[armadillo “J# tar zxf debian-buster-armhf-aiota6-[version]. tar.gz -C /mnt (3]
[armadillo “J# umount /mnt (4]

Q@ eMMCOE2NX—FT1>avz/mnt/T« L7 NIRRTV RNUET,

eMMC O% 2 /X—F « 3 > ® boot. lost+found 7« L7 NUBADT 7L - T« L
7 MU ZHIBRLEX T,

W=7 7AW AT LT —=HAA4TZ/mnt/T« LI NUICEBRALET,
/mnt/FT4 LI MUY ULIceMMC DE2/NX\—F 1> 327X IYMULET,

0o ©o
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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 AP —/\— (server.rb)
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13.1.2. 7 XA MAY —/\—DENMEHESR

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

133IP 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 D1 X =)L

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

135 curl IC& BT AKNT—5 DxE(E

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

Current Time is 07:44:19

13.6 ATDE8 IL& T2 T A M T—5 DRERR
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1313. 7547 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 DOEx

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> NORITAHE

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 L& 2RI T—5 DRERR

13.2. C ERBIC LK RARIE

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

13.2.1. RARRE D% E

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—>YDAVAK=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/NY T —I DA VX~ —=)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,

148


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

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 v 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 iMX6ULL O&EF%Z OFF Ic L. 1 HRICEIR%E ON IcT 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 HEIND 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 DIERX

ATDE T7—h 7«1 RV ZER LT,

&£ 15.1. 7—hFT 4 XU DA ICRLET,
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Armadillo-loT =~V x4 A6 BB/Y =27l USB 77—k D5ERA

& 15.1 7= T 1 R DERH

NR=FT1>aVES NR=T14>ayH9(4X Z7AIVI 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 DIERHI
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 ®
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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—hIT 7MY RT LAOBRICERTZ 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— k7 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 work (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—XJL1 X—3Y & DTB OEE

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

274 771 I
Linux 1—RILAX—=Y ulmage-aiotg-a6-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—XRILEREATEEAR 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—XIA A=Y E LV DTB OELE
1. Linux A—FILA X—Y &LV DTB EEBL THE X,

[ATDE ~J$ s
ulmage-aiotg-a6-v4. 14-at[version]

armadi L lo-iotg-a6-v4. 14-at[version]. dtb

2. LinuX A—RIWAA=IZT =T RIVDE2/N\—FT 1Y aVICRBLET,
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[ATDE ~1$ mkdir work @
[ATDE ~J$ sudo mount -t ext4 /dev/sdb2 work €9

[ATDE ~1$ sudo cp ulmage-aiotg-a6-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
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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 hEnfc microSD h—RDOF7 VYoV~

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 bk 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— T R DERICERTZ 7711

72714 771
J—hO—4F—AX=Y u-boot-aiotg-a6-v2018.03-at[version].imx
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'£16.2. 7— T4 AV DEREH [CRULET,
#£16.2 7— 71 20 DA

R—F1oaVES NR=F12a3v¥(4X 771N 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—r7« X DYERBI

1.

2.

T—hA—5—AX=IT771)LZBSL. ATDERICEEEL THEET,

[ATDE ~1$ Ls
u-boot-aiotg-a6-v2018. 03-at[version]. imx

SDAH—RIC2DDTZARIVIN—FT 4 avEERULET,

[ATDE ~1$ sudo fdisk /dev/sdo @

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-aiotg-a6-v2018. 03-at[version]. imx

[ATDE ~]$ sudo dd if=u-boot-aiotg-a6-v2018.03-at[version]. imx of=/dev/sdb bs=1k seek=1
conv=fsync

16.2. L— K771V AT LDEE

M6.1. 7= hFT« RV DR TERULIET T RVICI—hT7 7MY AT LEZBELET,
Debian GNU/Linux DIL—h 7 7 ALY AT LZBRIT B ENTEXT, L—bT 7MLV ATLD
BRICERIZ 7 7AILERICRULET,
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SD 7— hDJEA

RKRI163I—LT7AMIVIRATLOBRICERT S 771

Linux 74 ANUE21—> 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 DJL— 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. FI& : Debian GNU/Linux L—K 7 7 A IV R T LF—HA THSI—rT7AI)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—XJL14 X—2 & DTB OEE

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-aiotg-a6-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—XILEBRE AR &M

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-aiotg-ab-v4. 14-at[version] armadillo-iotg-a6-v4. 14-at[version].dtb

2. LinuX I—RIAA=IZT—rT1RAVDE2/N—T 1Y aVICRBLET,

[ATDE ~1$ mkdir sd @

[ATDE ~]$ sudo mount -t ext4 /dev/sdb2 sd @

[ATDE ~J$ sudo cp ulmage-aiotg-a6-v4.14-at[version] sd/boot/ulmage ©

[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/F+4 L7 M UEBIRLET,

© 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. 8N RKER
F17.1 ENRKER

IHE ke Min. Max. Bifyy 5

BIREE VCC_5V -0.3 5.25 \% -

AHEAEE(USB E5 L) VI,VO -0.3 OVDD Vv OVDD=VCC_3.3V

+0.3

ANEE(USBES) VI_USB -0.3 3.63 \% USB_OTG1_DP,
USB_OTG1_DN,
USB_OTG2_DP,
USB_OTG2_DN

RTC Ny o7y 7EREE RTC_BAT -0.3 3.6 \% -

BRREHFEUT 7)) Topr -20 70 ‘C WELEZE

ERRESHFE(C1 ETIL) Topr -10 40 ‘C BWEREZL

B BRARERIE. HO5DBERRAEPHBRINRICENT, BRTHEAT
FR5RWNMETT, LERDMEICHUTRBZD > TSHERLKLS L,

17.2. #EREERH

= 17.2 HEREERHE
IEH = Min. Typ. Max. - Fivs &
EREE VCC_bV 4.75 5 5.25 \ -
RTC\w o7y 7& RTC_BAT 2.75 3.0 3.6 \Y Topr=+25C
IREE
FERRESHFUI £ Ta -20 25 70 Vv EERECL
TI)
EFRRELREC] € Ta -10 25 40 v wEREZE
TIV)

17.3. AHAAM V5 —T7 1 —ADBEKHLRR

K173 ANA Y5 —7 z—X(BIR) DEIRILAR

IHE £5 Min. Typ. Max. By BE
5V EIREE VCC_5V 475 5 5.25 \ -

®17.4 BHA1 59 —7 —X(BR) DETHLER

HEH s Min. Typ. Max. B %

5V BEREE USB_OTG1_VBUS 4.75 5 5.25 V -
USB_OTG2_VBUS

3.3V BEREE VCC_3.3V 3.102 33 3.498 V -
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BRETR

K175 AHAA V5 —7 z—ADEKKILHER(OVDD = VCC_3.3V)

IHE ke Min. Max. Bf1 f5E

N LRIV AEE VOH OVDD-0.15 OovDD \Y IOH =-0.TmA, -TmA
AO—LAXNILEAEE VOL 0 0.15 \ IOL =0.TmA, TmA
N LARIVAHEER VIH 0.7x0OVDD OovDD \Y -
O—LARJALEEE VIL 0 0.3x0OVDD \ -
O—LANJLAHEE(ONOFF VIL 0 0.9 V -

&%)

O—LANJLAHEE VIL 0 0.5 \Y -

(PWRON %)

A—LAXRILADEE VIL 0 0.19 \Y -

(EXT_RESET_B %)

ANY—2EHR(no Pull-up/ IIN -1 1 WA -

Pull-down)

Pull-up #31(5kQ) - 4 6 kQ -

Pull-up #4747k Q) - 376 56.4 kQ -

Pull-up #&41(100k Q) - 80 120 kQ -

Pull-down #&#1(100kQ) - 80 120 kQ -

@A —NR—=2a2—h TPV —=Ya2—rE06VHUTTND4ns ZBIRBVESICLTLREE W,

17.4. BIREIFE DR

BREBOBRIEIRDEED T, BRANA VI —Tz—A( A2 =y~ CONI2 £fcldH 72
Zv b CONYDSDANEEZ/NT—XRXIAY N ICPMIC)ETREEICEHL. AFEIRE L U&
AV =T —RAHELTVWET, BRAVI— Tz —RAPEELF21L—YDOEREANEREZBZ

BWESIT, NEPKES DR, RSB RDERETZTH > TSI,
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1S LTE
Module
USB_OTG1_VBUS USB Host
i.MX6 GPIO1_1019 —{EN1 CONS5(main) 1pin
Power
Switch
USB_OTG2_VBUS USB Host
i.MX6 GPIO4_I017 —p| EN2 CONS5(Main) 5pin
Current Limit 1.1TA(min)
Per Port
r-r—=—---"-"""""-""-"""""-"""-""-"""-""-""-"-""=-"-"=-"=-"=-"=-"=-"=-"=-"=-=-= A
| —— i.MX6ULL |
| and |
Power Inputl VCC_5V (PF3000)
CON12(Main) 1pin T ERIRELEBRAY |
Input Current 1A(max) | NVCC_GPIO |
I NVCC_LCD |
+3.3V, 1250mA(max) NVCC_ENET
Power Input2 | sw2 NVCC_NAND |
CON3(Sub) 1pin I e I
Input Current TA(max) | NVCC:SD'I |
| SW1B VDD_SOC_IN |
| |
| Sw3 NVCC_DRAM |
| |
| |
VLDO1 oS VDDA _ADC_3P3
| I |
| VDDA_VREFH |
hl o
| i.Mx6 121 € 12¢ VSNVS g VDD_SNVS_IN I
i.MX6 PMIC_ON_REQ —»| PWRON
| i.MX6 POR_B 4—{ RESETBMCU |
| iMX6 GPIO5_l004 4—| INTB V33 g VDD_HIGH_IN |
| i.MX6 PMIC_STBY_REQ —| STANDBY |
| U U U O 4
N Power Micro SD Slot
> .MX6 SD2_RESETB—p| EN SWitch CONZ(Main) 4pin
iMX6 POR B it 0.6AmIn)
RTC_BAT urrent Limit 0.6A(min
RTC Backup . t: RTC Output Current 400mA(max)
CONS3(Sub) 3pin Serial I/IF
CON4(Main) 10pin
Internal Ext. I/F1
Circuit CON3(Sub) 13pin

17.1 EIREE DR

VCC_ 33V —

105ms

i.MX6 POR_B

17.5. RBEE— RIc K T 2 BIRLGIK

%@j'ﬂE:E— l\\\ L:?SLT%%E/ \ﬁi\nﬁ){kf Liu—FU)\lﬁ D Ta—o
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BREITER

& 17.6 BBFE— RicK T 3 EBREHERKN

BEE—F

VCC_5V VCC_3.3V
EIRAR B OFF OFF
Shutdown ON OFF
Sleep(SMS) ON ON
Sleep ON ON
Active ON ON

17.6. reboot AV Y Ric & 2 BiEEBBFOERERICDOWVWT

reboot AV Y R THEH U LHEDREREBINTIIUTOED TY,

= 17.7 reboot VY Y RTHIZEH L IZEROEZERFEBIRN

EiR HHEIRN
VCC_5V HHERFELET
VCC_3.3V e ERELEY
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Ay —7 1 — Rtk

18. 1 >%5—7 1 — Rk

Armadillo-loT =k 71 AB DA VT —T 1 —AEHRICDWT

181. 4259 —Tx—ALA 77Uk

LED4
LED3—

[A Side]

18.1 Armadillo-loT A6 XA > 1=

\
>

LED4
LED3—

[A Side]

18.2 Armadillo-loT A6 X >1=

OOOOO O(@1

© 04 o
00 ©
0000000@®

o 50000 ®
0 0 2000056
@ 180000 9

[e] [e] 200000 10

SAALET,

©

©©

weJ

[B Side]

006006 O

90000 @1 @;goé
100000 Q2
I} con7 ©2°°20

© 04 o

o 0© ©

@ 0000000®

o ..soooom

@ 15%%%%6
o O

29000070 |

©@

©©

Yy AY5—=T—ALAT7T MU EFI)

CON4

I

[B Side]

YN AVI—Tz—ALAF7TKCT ETI)
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AVE—7 1 — Atk

% 18.1 Armadillo-loT #— kx4 AB XA Y1y h A1 V9 —Tx—X—& [a

MmEs AV —T 1 —R% pick X—H—
CON1 SDA>Y5—T1x—R SDHK-8BNS-K-303-TB(HF) HAEERTFEEGRASHT
CON2 LAN A5 —7x1—2X TM11R-5M2-88-LP EOtBE#Ek =T
CON3 JUFPINAVIT—T 2 —R XM2C-0942-132L A LOYES§RAST
CON4 JUTFNAT—T—X AT1-10PA-2.54DSA(71) OBt
CONb5 USBA>v5—7x—2R UBA-4RS-D14T-4D(LF)(SN) HAEERFEEKR =T
CON12 BRANAVI—T—R HEC3690-015210 IRV T UBRA ST
LEDI1 LAN AE¥—R LED SML-310MTT86 O— L=t
LED2 LANY>Y2 707175« LED SML-310YTT86 O— ALk Stt
LED3 a2—4%— LED(IR) SLR-342VC3F O— L=t
LED4 I—H— LED(#) SLR-342MC3F O— AN Stt
SWI1 A—H—=AvF SKHHDJAO10 ALPS ELECTRIC
PIBFORE, REEEMDT. BRUELGHERELEBLTLET,

221 I

oo conz ©

¥ o

© e ¥ 2llse

CON1 o o0 o0oO0 1 ’ : 1 00 00
SI==EU |

[A Side]

[B Side]

18.3 Armadillo-loT ¥— kx4 A6 B 71wk 4129 —Tx—ALAT7T K
% 18.2 Armadillo-loT #— kx4 A Y 712wk 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

BIER D FE,

REERZMDT. BRUTELPRUEFZLEHL TVWET,

182. X14>1=y bk CONI(SD 15 —7 £ —R)

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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A5 —T7 1 — Atk

R 183 XA >1=v ~ CONI1 {E5H

EVES Eva /0 ]

1 DAT2 In/Out SD F—% /XX (bit2). i.MX6ULL @ NAND_DATAO2 & > (Ci#Ekt
2 CD/DAT3 In/Out SD 7—#% /XX (bit3). i.MX6ULL @ NAND_DATAOQ3 £ > ([C#E
3 CMD In/Out SD OvY Y R/LARY A, iMX6ULL ® NAND_WE_B £ Ic#E#t
4 VDD Power BIR(VCC_3.3V)

5 CLK Out i.MX6ULL @ NAND_RE_B £ (C##E

6 VSS Power EIR(GND)

7 DATO In/Out i.MX6ULL @ NAND_DATAQOQ B |k

8 DATI In/Out i.MX6ULL @ NAND_DATAOQ1 B> ciEsH

183. X1>1

vy & CON2(LAN 1> 5 —T z—X)

CON2 (& TOBASE-T/100BASE-TX IS LI LAN A Y57 —T7 1 —RXTY, A7 TUSEULED
Ethernet ¥ —J L& 4T 22 EMTEEF T, AUTO-MDIX #gexBEH L T D, ANL—KT—T )L
FEF7ORT—JIIL=BERB L TEZERFETDEZIZXT,

€ 5 #f (& Ethenet PHY(LAN8720AI-CP/Microchip Technology) # #& B8 U T i.MX6ULL @
Ethernet J> bO—Z (ENETT)ICEH SN TWET,

%184 X1>1=v k CON2 55K

ErvEs Ev& I/O B

1 TX+ In/Out EET—F (+)

2 TX- In/Out EET—H(-)

3 RX+ In/Out ZET—Y(+)

4 - - CON2 @ 5 B & #E#igic 75Q #&in
5 - - CON2 @ 4 By EEf#IC 75Q #&in
6 RX- In/Out ZET—Y()

7 - - CON2 @ 8 B &#E#itic 75Q #&ik
8 - - CON2 @ 7 By & Hmkic 75Q #Kif

184. X14>2

vy & LED1. LED2(LAN LED)

LED1. LED2 & LAN A ¥4 —7 2 —ZXDRF—% X LED TF, CON2 D EEIcRREINET, 5
#R & Ethenet PHY (LAN8720AI-CP/Microchip Technology)® LED EViCEREINTWE T,

%< 18.5 LAN LED D&k

LED ZHR() wRie St
LED1 LAN 2 E— K LED(#F) JHAT ;ﬁoﬁfl;/lbps TEHRENTW5, 6 UL I Ethernet 7 —7 )Lk
o
I=v4] 100Mbps THEfHiiachTW3
LED2 LANUY 27574 E AT USRI E N T WL
T (&) =47 Uy oIS TWNS
o Y ONREIENTHD, T—FEEBELTVS

185. X1

vy b CON3. CON4(>UZIA>»T—T xz—XR)

CON3. CON4 (F3FREAF SRR > U7 ILA V5 —T 2 —ATY, E5HRIE RS232C LRILEHIC
Z#EA L TIi.MX6ULL ® UART O¥ hA—Z (UARTI)IcEfRENTWVWET,

- ESAHAL AL RS-232C LAV

- RART—F iRkl — b 230.4kbps
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A5 —7 1 — Atk

7 O—#l{#: CTS. RTS. DTR. DSR. DCD. RI

#* 186 X—1>1=v  CON3 E5HE7I

EVES ez /0 s ]

1 DCD In F+ U 7i&RHE. i.MX6ULL @ SNVS_TAMPER2 E'>(ci#Ek:. CON4 D 1 E
v EE

2 RXD In FET—4. i.MX6ULL ® UART3_RX_DATA Evic#i#Hi. CONA D3 E
v EE

3 TXD Out FEET—4. i.MX6ULL @ UART3 TX DATA v iciEf. CONA D5
v EE

4 DTR Out F—=FimARL T «. i.MX6ULL ® GPIO1_I000 EvictE#E. CONAD 7 E
v EHE

5 GND Power EIR(GND)

6 DSR In F—FEv kLT, .MX6ULL ® SNVS_TAMPERO £ (c#f#i. CON4
D2y EHE

7 RTS Out FEEER, .MX6ULL @ UART3_CTS B EVIcHE#HK. CONAD 4 v &+
B

8 CTS In PEIEFEE. .MX6ULL @ UART3 RTS B EvicE#. CONA D6 > &
G
pli=)

9 RI In WITERAR. i.MX6ULL @ SNVS_TAMPERT EviciERiE. CONAD 8 EV &
HiE

& 187 X141y k CON4 E5E5

(V2= Eyv4 /0 B

1 DCD In *+ ) 7#&HE. iMX6ULL @ SNVS TAMPER2 B ic#Efi. CON3 D 1 &
v EHE

2 DSR In F—=tv LT, iMX6ULL ® SNVS_TAMPERO £ ciE#i. CON3
D6 EYEHERE

3 RXD In RETFT—4. i.MX6ULL ® UART3 RX DATA EYIic#E#Hi. CON3 D2 E
v ELE

4 RTS Out FEEER, .MX6ULL @ UART3 CTS BEVICE#HK. CON3ID 7 v &H
B

5 TXD Out EET—4. i.MX6ULL @ UART3_TX DATA Evic#Efi. CON3 D3
VEHE

6 CTS In PEIEFEE. .MX6ULL @ UART3 RTS B Evic##. CON3 D8 &t
G
pli=

7 DTR Out F=HimARL T« i.MX6ULL @ GPIO1_I000 E v ictE#E. CON3 D 4 £
v EHE

8 RI In WHERR. .MX6ULL @ SNVS TAMPER1 EviciEfRk. CON3 D9 KBV E
Hild

9 GND Power EIR(GND)

10 VCC_3.3V Power EREAH(VCC_3.3V)

BTEERA, EEHN—ADARTITDH, SHEALLLEL,

I CON3 & CON4 (&, HBOESHERSNTED. BRICERT S &

186. X1>1

v b CONS(USBRRA A V5 —T x—X)

CONS [FUSBRARAYHF =T —XTT, 2ERDIARTVIZRELTED. TROESRIF
i.MX6ULL ® USB > hA—3(USB OTG)#EmENTWVWERT, LROEFSRIEVILFTIL /Y ZHEH
LT, iMXBULL ® USB J> hO—3(USB OTG2)IcE SN TWET,
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RNIVFTZLITGDEL 7 RMEVIE CONI D 24 EY THITHIT 2 2 EMFIRET. A—T>H L <& High
LARILZEANT S ETCONS D EEE. Low LANILZANT S &TCON9 IC USB OTG2 DRk
NEEEINKT,

VCC_3.3V

% 10kQ
i.MX6ULL EXT_USB_EN

0 [«

EXT.IF
CON9

USB_OTG2
USB Host

CONS5 Upper

1 |«

18.4 USB OTG2 D¥fRADEE

TERICHEENSEJR(USB_OTG1_VBUS)IE i.MX6ULL @ UART1_RTS B E>(GPIO1_1019). k£
BRICHis e N2 EIR(USB_OTG2_VBUS)IF i.MX6ULL & CSI_MCLK E~ (GPIO4_I017) THlfEA rI&E
T, High LNJLVHATERMEEE . Low LRNILVHATERIMIMENE T,

VCC_5V

i.MX6ULL i Power Switch USB Host
IN CON5

UART1_RTS_B EN1 OouT1 » USB1_VBUS

CSI_MCLK EN2 ouT2 » USB2_VBUS

B4 185 USBRA b ¥ —7 = — ADEIRHIH
- TYEHREE—R
- High Speed(480Mbps)
- Full Speed(12Mbps)
- Low Speed(1.5Mbps)
# 188 X->1=v k CON5 {F5H3

EVES Eva /0 iz

1 USB1_VBUS Power EIR(USB_OTGT1_VBUS). i.MX6ULL ® USB_OTG1_VBUS ik
2 USBT1_DN In/Out USB1 O~ F+ZAAIES. .MX6ULL ® USB_OTG1_DN E > Tk

3 USB1_DP In/Out USB1 0 73 RAIIES. iMX6ULL @ USB_OTG1_DP B> Ici#E#Hk

4 GND Power IR (GND)

5 USB2_VBUS Power EIR(USB2_0TG2_VBUS). iMX6ULL @ USB_OTG2_VBUS ' |cEk:
6 USB2_DN In/Out USB2 O~ +ZAAIfES. .MX6ULL ® USB_OTG2_DN E'v (C#EfE

7 UsSB2_DP In/Out USB2 0 75 ZAIiES. iMX6ULL @ USB_OTG2_DP E Ik

8 GND Power EIR(GND)

187. XA4>1=w bk CONI2(BRA>VY—T7xz—R)

CON12 FERMtIeRI > 5 —7—X T,

XA>a1=wyhk CONI2 & T7a1=w k CON3 OEJR(VCC 5V) s>
AVEERINTWEITOT, AFICEREM/IGITIZ LI TEE A,
EE5N—ANSDAERZHIGL T ESI LY,
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CONI2ICIEDC Y v v IDEREENTED, M 186. ACFF 77 DBHEY—7 ) EEUBMEY—

TDHBACTITTIMMERTERT, ACTPYTIDY v v IHIRIE JEITA RC-5320A #EH#L(BERX
72)TI,

SO

18.6 AC 75775 DBt~ — 2

'f AC 75759 %ERT Z8IE. AC 7H¥ 75D DC 7> % Armadillo-loT

T—hOza4 A6 ICERLTINS ACTS 720 MEBELTLLESE
(A

188. X1>~1=—wv bk LED3. LED4(1—%— LED)
LED3. LED4 i, 1—¥—fICHMICAATE 3 LED TF.,

F189 X1>1=w bk LED3. LED4

HEES &) B
LED3 31— — LED(3R) i.MXB6ULL @ GPIO1_I005 &> |cH#t. (Low: SEAT. High: s4T)
LED4 1—%— LED(#%) i.MXBULL @ GPIO1_I008 &> icHfhe. (Low: SHT. High: s&4T)

189. X4 >a1=w k SWI(A—HY—X1 v F)
SWT1 i, 22— —RITERICFIBTESHULRY VY AL YFTI,
1810 X1>va=wv ~ SWI1 E5EF

HmES 2R HiEA

SWI1 A—H -1 vF i.MXBULL @ JTAG_MOD E v #t. (Low: I TLRLVVREE, High: &
NIcIREE)

18.10. 5 71=y kN CONI(LTE 7T FA V5 —T = —X)

% 731=w Kk CONlIE UFL 7T+ A9 —T71—ATY, RFT—JILEFERL AT VT F
CEHREUED,

PYUTFRFICT T Hr—TI kRTS8 EBRNZMZ 5 KA
DREEBDERFTDT, +RICTERSLE W,

18.11. 4 71=v k CON2(nanoSIM 4 45 —7 £ —X)

H71=v k CON2 & LTE €Y 2 —JL(EMS3T-J)AH®D nanoSIM 1 4% —7 —XTY,
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£1811 H¥72=v k CON2 {555

EYES Ev# /O B

C1 SIM_VCC Power SIM EIR. LTE E¥a2—J)LdD CCVCC IR
Cc2 SIM_RST Out SIM Uty k. LTE £V 2—)L0D CCRST IC#E:
C3 SIM_CLK Out SIMZOvY., LTE €Y 2—J)LD CCCLK ICHR
C5 GND Power EIR(GND)

C6 SIM_VPP - RiEh

C7 SIM_I/O In SIM F—%. LTE E¥ 2 —)L® CCIO |C#&k

H71= v bk CONG IFERIFRICHIGL THED EFA. SIM I—RD#EF
RiE. AEmOEBERZVIMIL THS5T>TLIEE W,

18.12. 71 =v b CON3({ERA > 5 —7 £ —X)

Y721y~ CON3 E. HEHRADA VY —T71—RATT, BEROKE(NILFILIRA)ZEH o1
i.MXBULL DfES#EMEFER SN TWET,

kA >y —7 1 —RICEHRT DEEERESTINZRIE. vy TV
E— KRB 12C X23IBRAB A E U ABENHIAI S NAWRICLTL E
SV, Bl AARLZYRDNY T 7ZICEZNULT, IBRA VY —T T —

ACERE) vy N OVE—RBICEEZHNA LGS, BEmHE
@“%%%hb\%bi@“o

AA>21=Zy k CONI2 & T71=v k CON3 OEIR(VCC_5V)#HE>
AVRERSNTVWRIOT, ARICERZHIET S EETETRE Ao
EE5 AN DHEREMIGL TSV,

EiREICEH N TWBEVESIEZ. CONI [CEEINfcORIIDEY
BHEEENHDEITDOTTIEFELLEESW, KY=Z27J)LTD CON3 5§
ShAliE. ARITYDEVEIICELETEEH L TWET,

IR TEAEDFMICc DXL TE. TArmadillo-loT — kU =1 A6
NILF T LY RFEF . [https://armadillo.atmark-techno.com/

resources/documents/armadillo-iot-a6/manual-multiplex] = & £ &
= IZEW,
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#1812 5721=v ~ CON3 557l

EVES Ey% /O ﬁﬂﬂ

1 VCC_5V Power JR(VCC_5V)

2 GND Power %E(GND)

3 RTC_BAT Power BRRTC_BAT)., U751 L00Oy 0 DERE >V ICHES

4 GND Power EIR(GND)

5 GPIO4_1008 In/Out IRERAH . iMX6ULL @ NAND_DATAQ6 & iciEs:

6 GPIO4_l1009 In/Out IERAH . iMXBULL @ NAND_DATAQ7 ' IC#Es:

7 GPI0O4_l1006 In/Out IRERAH D iMX6ULL @ NAND_DATAO4 Vv IcEEs:

8 GPIO4_1007 In/Out IERAH . iMXBULL @ NAND_DATAQS V'Y (C

9 GPIO1_l016 In/Out IERAH D iMX6ULL @ UART1_TX_DATA BV IcEs:

10 12C2_SCL In/Out [2C 70y 2 HA. iIMX6ULL ® UART5_TX_DATA £ iciEEf. EiRLE
TA47kQ 7Ty 7ENTWEYT, Armadilo-loT D 12C 7/\1 R IC#EE
‘fwén"(?ob 2C N DOKREZEID YT THERT R EIETEFRRA. £

—ZD 12C 7 K L X (0x32, 0x48, Ox50) (EfERATE £t Ao

11 GPIO1_lO017 In/Out }F?E)\H:.’jj\ i.MX6ULL ® UART1_RX_DATA E > I(C#E#t

12 [2C2_SDA In/Out 12C =% AHHA. iMX6ULL ® UART5_RX_DATA EvicEk. EikE
TA47kQ 7Ty 7N TWET, Armadilo-loT I®D 12C 7/\1 R IC#EE
‘hé#’b‘(&b 2C LN DHBEZEID YT THERIT B &FTEFRA, &

—ZBD 12C 7 R L X (0x32, 0x48, Ox50) X fERT=E £ Ao
13 VCC_3.3V Power %}E(VCCJ.SV)
14 GND Power EIR(GND)
» \
18.12.1. BMEFE— R EILIRA VT — 7 = — AR EEEDIRRE

Armadillo-loT Z— ko x4 A6 ODEMEE—RICK D, IERA VY —7 = —ADRENE
R I18.1I3 EBET—RELEREA VY —7 T —AEKBBEDIRRE

D ET,

HH P74 7E—RK AY—T7E—RK AY—7(SMS EERF] vy RTUVE—R
BE)E—FK i

VCC_3.3V &Rt ON ON ON OFF

IRRE

12C A TIIREE = FUT 14 TE—RRKED FUT 14 TE—RED BIR OFF O fcth.
AHIIREEZ RS AHAIRRE = RS Low L~ [al

HRER A JIRRE = FIT A TE—REED FIT A TE—RED BIR OFF O fc o
AHFIREE = HEFF AHIIREE = RS Low L)L [al

By vy ROV E—RE AEOSBERHNATEE A

18.13. 4 71=

ER

vk SWI(A—F—X 1 v F)

SWI1 &, EET/NA ARERAYFTY o A YTFDRRET, BET/NARAZEREIT D&
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o0
o0
oo
o0
o0
[ X}
o0

00000O0COCOO
000000OCOO

187 X514 RAAL Y FDRTE
©Q #2E 7/ 1 X microSD [cxh £7,
O EHT/N\1RIEFeMMC lcirbxd,
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il

-
© o] “
I

f 7\
= (]
=0 =
= —
= - —
= —
= o C o =
_; O ®) g__
(DO

B 19.1 B4R

LUnitimm]
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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 -
N of - g =1L
@ o MLl o E © o)
SN — ~
Bl 'I_l: T H [ig) L
© 4 KR s g :
- b — a I—r L. —
| Sl Ty oo g2g2gededad 1| (5 ©
IR ol |2 i A |
2 | \4-103,2(26,4PAD) 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,
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20. A7 a3V

AEZETIE. Armadillo-loT &— kY4 A6 DA TV 3V RICDODWTHBLED,
% 20.1 Armadillo-loT — ko x4 AGEEEDA 7 3 Vi

&7 BE
3G/LTER AMSIF 7Tty ~ 04 OP-ANT-3GLTE-04K
D-Sub9/10 EY YU FILERT—T )L (Av V74&L) OP-SCDSUB-00
AC 7% 7% (5V/2.0A EIAJ#2) OP-AC5V5-00
Armadillo-loT '— k7 - A6 U1 EF/LA #:3R I/O /R— K 01 OP-AG61-EXTO1-00
20.1. 3G/LTER AMFir7>TFEY b 04
20.1.1. i&E

3G/LTERA AMIF 7> FFE Y b 04 3. LTE EY 1 —ILEMS3T-)REDOF > FF+ v kT,
20.1.2. €y hARA

- A ET YT

YT FT—=TI
20.1.3. AU THE

FPoTHT—TIE LTEFPYTFA V5 =Tz —X(P71=y k CONNICEDFFET,

FYUTFFRFICT T I —T I EESET I, EEANEMNZ SRS
DEERERDEFTDOT, +HICTEFELLLE N,

7YFFr—TNES SR BiE, BRI SREAR(UFLLP-N-2/L
OB %) &MV TI> 2 LEEELET, 3ISRSAREAVNT IS
SRVCBAI, AR5 5 DEPT — T LOMREORE 50D 7.

of | ¥

SﬁFL_LP_N_Z

20.1 MBI P T H =TI D3| EREAE

180



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

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—7ILER
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20.15. A7 T FRADEEEEZEET 2155

IRV ARIDBLHRIC
WERTEROERE
IRRILAMEY
« I A1V
VA 919N : ]

NN FT T FHEEFIC
WERZEEDB%R
(75 90ERYEHIFEF)

<Unit:mm>
NRIVEHFRK: t=2.3mm

® 204 7Y 7+ A%0 RO T EOSER

20.2. Armadillo-loT — ko =z« A6 U1 EF/LA #i5k |/0O 7R—
~ OT
20.2.1. £

Armadillo-loT =k 7 =+ A6 U1 EFI/LA #i5R [/O R— K O1 (&, #ER I/OR— R ERH U X
)iE. BEIHICHBHRE NI RS485 DY UTPIA VI —Tx—R%Z 1 IR—hk, FTIZILASD 2 R—hk,
FYG A 2 R— b BT B ENTE, UFLIA LI Oy I DNy 5Ty IEHAILY & 8V
75 26.4V FTOBREENANTLS 5V BEL ¥ 1 L—F ZHEHLTVET,
202.2. €y FAR

- Armadillo-loT Z— ko 1 A6 UT EFILA 5K I/O /R— KR 01 &{E

20.2.3. %
5 20.2 Armadillo-loT #— ko 1 A6 U1 EFI)LA IR /O R— KR 01 D4R

FIYIIAH AR S 2 &
ABAVE=F VR 4.7kQ
A1 ON EFR 2.0mA X E
A7 OFF &R 0.2mA UF
ISy Tms XA
ANEE =KX 26.4V

FI9)LHH H R 25
EIREE =X 48V
EIRER &K 500mA
AR 2ms LI
Pk AT

1) 7 )L(UART) RS-485 x 1
2 #&=\: Data+, Data-, GND
RBRAT—YEEL — b 230.4kbps

AAYF RS-485 &IHIEHTVI D BEZ BT« v T A1V F
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RTC Ry o7y

HT1ZY hOUTZIILIA LBy VR VERKNILY BH
Bithtr X 1 CR2032 1@

BRI 2kV [
BRANEE DC8V~26.4V
EREA [ HAHEE: DC5V

HAER 8K 1A

HEEN (5EE)

¥15mW (Yvy RV E)  #100mW (RU—78 1) | #180mW (RU—TK [SMS i

FRagE]l 1) |, 9 600mW (F7 5« 78 ) | 9 1500mW (RAHEEHN)
EMERE —20~+ 70°C/15~85%RH (fzfZ UEBER = &)
Y44 X 75 x 50mm (ZeEEER<)
EIEhE B LU EE A

L7957 )L A A S & U RS-485 (T#E M

[ClArmadillo-loT '— k7 = A6 H & VLR /0 R— RADEREIAA
MERANEE 12V ICEH T B Armadillo-loT '— k7 =1 A6 KkE DAEHEBEBH
[BAIFESRM(V v v V) CPU/LTE/LAN/RS-485 {21t

RAIELMH(R U —7): CPU ##4. LTE/LAN/RS-485 {£1t

GSAIE A (R Y —F [SMS (2RAT4E

): CPU/LTE #5t#%. LAN/RS-485 {Z1t

NRAERG (70T« 7 /BRHEEEA): CPU &ifE. LTE/LAN/RS-485 &(s

20.24. 70v Y

8V~26.4V VCC_5V
> DC/DC - >
Converter
Isolation barrier
COM+ | v
DIN1
Terminal DIN2 > Optocozupler >
CON3 Block * 12C, INT
(12pin) T GPIO <
RYTARY1B Expander
| RY2A,RY2B Photorelay |
X2 h
I
|
|
VCC_3.3V
5V LDO Transformer 4 Power
SW
T EN
<
<
BZ::T Isolated ‘— I ‘TX,RX,
GND_ISO RS485 Level DE,RE
< = Transceiver |4 Shifter »
. |
Tegmlmattor | E— RTC_BATT
ief < | Holder 1
(Dip Switch) I (CR2032)
SW1 | CON4
|

Ext. I/F
(14pin)

CON1

20.5 Armadillo-loT #— ko A6 U1 EFI/LA IR I/OR—KR 01 7Ov YK
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2025. 4159 —7 1 — ALK

Armadillo-loT =k Vx4 A6 UT EFIILA LR I/OR—KR 01 DA > 5 —7 2 —XHKRICDWTER
BRLET,

20251. 49— x—ALAF7T bk

CON1
© LTI © MR -
CON4 CON3
SW1
O O

20.6 Armadillo-loT =k = A6 U1 EFILAE IR I/OR—R 01 15 —Tx—RALA

7k
=203 BHIAXRIV Y. Ay FHE—-E
MBRES AV —Tz—R% BE X—H—
CONI1 Y71y MERAVY—T1—2X PPPCO72LJBN-RC Sullins Connector Solutions
CONS3 AEHAVI—T 1 —R TBLOO2A-350-12GY-2GY Same Sky
CON4 RTC NNy O T7yTA I —T1—2R HU2032 KA hFEHTE
SW1 RERAYF DS01-254-S-01BE Same Sky

20.25.2. CON1( 7=y MERA VT —T z—XR)

CONT (& Armadillo-loT &=k x4 A6 Y7 21=wv k CON3(LRA VT —7 1 —R)EDFERK IR
959 TY,

KERKLVPEYIYILFILIRARICE TS CONT o EVESIE.
Armadillo-loT =k 7 41 A6 WEHL TWBARIYDE VEIICHE -

TWET, 20, EREICHREINTVWSEYBEESLE L CERZDLNRE

HICEEHSINCEVEBES EIFHEENRDDXITDT, SEELLEIL,

#z 20.4 CON1 = Ec3

V&S Eva I/0 ]
1 VCC_5V Power EIR(VCC_5V). Armadillo-loT &'— k7 =1 A6 KIEANDERLE S
2 GND Power EIR(GND)
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Er&E=s Ervs I/0 e
3 RTC_BAT Power ER(RTC_BAT). EithiRw 7 ZIcER. Armadillo-loT =k x4 A6 &
EOVFZINIA LAy INNY Ty TERERBELED,
4 GND Power EIR(GND)
5 GPIO_INT_N Out GPIO Expander @ INT_N E> (C#E#E
6 - - KERA
7 RS485_DE/ In RS-485 k5> ¥ —/\® DE E>. REN £ ICHE#
RE_N
8 RS485_PWR_E In RS-485 KTV —NERAA v FDEN £ ITH
N
9 RS485_TX In RS-485 kS>> —/XD D E v Ic#Es
10 12C2_SCL In 12C 70y ¥ AA. GPIO Expander @ SCL £ |C#E#T
11 RS485_RX Out RS-485 h T —/ND R BV IR
12 12C2_SDA In/Out I2C 7—% AHA. GPIO Expander @ SDA E v Ic##E
13 VCC_3.3V Power ER(VCC_3.3V). Armadillo-loT &— k7 = A6 &EHNSDERAN
14 GND Power EIR(GND)

20.25.3. CON3(AHEAA 5 —T7 £ —2A)

CON3 [FEHDOEEZFH >t AWM YT —T 2 —RXTT,

- FIHILAS
- FIUH IS

- RS-485

- BIRALD

TIGIVANERIZT A M AT I K BHEEAT(
HERZHET 2 HDEIRIE. NEHSHIETE2RENHDXT,

DI 1

RN
B8 /1L

>

VORATA TICHERHE) ER>TWET, A

Digital Input

(CON3)

vee 5V
20k
) ' 4.7k 3
.

5 ) Y[, 4
%7 TFaseRTLE | A F3 5
vee 5V

20k

) . 4.7k

s ) ¥,

A 33k
<; TLP293(GR-TPL, E

20.7 CON3 Y% JLAAER

TYZIIEARIET A4 ~ UL —IC K BHERE D (ERE) &8> TWEK T, HORRZERENT 57 hlcidst

HICEBRDBEERDTT, BH 1 RICOESHRKREMN SO0MA(ER 48V) X THRENIFIEETT,
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VCC_5V
2%
1 4 6
)
![ﬁ
3 | 6 7
TLPT70AMCTPL, E
D01 Wit
Digital Output
N (CON3)
vee BV

1 4 8

JPE

TLP170AM(TPL, E

20.8 CON3 Y ¥ JLIHAER

RS-485 FEIMICIBR SNV U P ILA VI —T 1 —RX T, RERT Y F(SW1) THIGIESTD ON/
OFF AATRE T,

- RART—FEREL — b 230.4kbps
- dEEAN 2K

{ S

RS485 Transceivers CON3
120 ¢
CON1 >
11 B 1 Data-

; :_E };R\F A Datat

10
121 6Np_ 150
9 b Z
D ‘
DE [;f5> a —

20.9 RS-485 k5> —)\EAE %

BRANEIE. 8V H5 26.4V TTOERBEENANFRER 5V BELF 2 L—F=EHL. Armadillo-
loT 7'— kD x4 A6 L VLR I/O R— ROBIRE LTERINE T,

- AN EBEEEH: 8V~26.4V
- HARKERM: 1A

Armadillo-loT 5— kD x4 ABDXA 1=y ~k CONI2(BRA V45—

T —R)ELRI/OR—RDEVEEL X2 L —FHBAREGESNTWE
TDT, AAM>2AZy k CONI2(BRA V¥ —7 1 —A)h 5B RZ MG
ITEHIERITEXE A,
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A

5VBEL F*21L—%0HAE Armadillo-loT #— ko 1 A6 ® USB
R—KCHHIEEINET, T/NA RADHEEERZED. L¥21L—FYDK
RERTAZBZIRBVWL ST ERLIES L,

%< 20.5 CON3 =5 HcH

Er&E=s Evs# I/0 e

1 VIN+ Power BIRAT(+)

2 VIN- Power BRAA()

3 COM+ In TIZIAATZZAAEY

4 DINT In FTIZIAS]

5 DINZ2 In FTIZIVASA 2

6 RYTA - FTIZILEH TA

7 RY1B - FTIZILEA 1B

8 RY2A - TFTIZIED 2A

9 RY2B - TFTI5ILEH 2B

10 RS485_DATA+ In/Out ERET—H(+)RS-485 h TV —/\D A/Y E VIR
11 RS485_DATA- In/Out ERET—4(-)RS-485 T V¥ —/\D B/Z BV IT#ER
12 RS485_GND Power EIR(RS485_GND)

20.25.4.CONARTC Ny I 7y TA 2 5F—T x—R)

CON4 FUTFZNIA LAY IDINy I Ty TA VT —T 1 —RXTY,

AT — ZRFSEICWHRICSERLLLEE W,

- Xy 7 U —: CR2032

%z 20.6 CON4 5=

REEEZERNVMI SN TOR

(225 Eyv# I/O i

1 + Power Armadillo-loT =k T x4 A6 KED Y ZILZ A LT Ay ININY T T
BRZMELET,

2 - Power EIR(GND)

20.2.5.5. SW1(REARA v F)

SW1 [F#&iImEHT(120Q) D ON/OFF Z{T 5 DT« v TAA Vv FTT,

% 20.7 SW1 #ae

ON

OFF

#iniEHL(120Q) ON

#Kim#EHT(120Q) OFF

i E RS-485 DIEERDERRERE CITWEYT, Armadillo-loT M &i=EImIC

2 5B B RIEETTZ ON [CLTLIEE W,
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20.2.6. AL TR

3K 1/0 /R— R % Armadillo-loT =k 7 1 A6 IKBD 7 E 9, RESEICHEKRI/OR—RD
CON1 % Armadillo-loT '— kD 2 A6 H71=v k CON3(HERA V¥ —7 z—R)IcEHEL T

W,

[[ooT]

O|®asseesseacccacss

Ol 53 ceesie 7@

o

N

1A AN/AN AN AN N

S

N

1 20.10 A3 TK

[Mi| oo

O|®secsecsacsacees

1)

20.11 K

 —
—1]

RNARARANNE:Eml A=

—
—
TS T S LRCACLLARCACE B AR AL

=

NNRRARARNE
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LR I/OR—R® CONT &7 2=wv ~k CON3 OREICREIN G S fc 6.
A EYDEUBEWCIETDSEELESIL,

BICIE 4mm DEDH D XY, ZOICHERZEET 2 AR—Y—ZHAR

: RER 1/0 1R— R O EMRER & Armadillo-loT &'— k7 =1 A6 OEREMR
I 355 FNEFNOERSIICE>TAR—T—Z2HEL T EE L,

20.2.7. In T B DERGE
AN Y9 —7 1 —Z(CONI)ICREZ N TV BHTFAICERTELREREIRDEH D TT,
% 20.8 HF A ICERTELER

UL [EC
EiREHE 24~20 AWG 0.2~0.75mm2
WEIHERS 8~9mm
ERTEE 7 = )IL—ILisTF A—HhH—:1ZTX=X

BE  MTREO0.25-8VI
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20.2.8. FIZIRH

B 75.00 o
27.42 2248
- -y 270
0 T o |
8 3
g | 2
8
g
1 o o 5 '
!
o 1 8
S --- - o) o
Y REEAT BY R
i o ©
[Unit:mm)]

20.12 ERFERE LV ART YFRIDTIE
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o
Q
S
o
Q
™
' D
3.00
62.00
— —
[Unit:mm]
20.13 BEETiE
i B o@nnniii] gl
20
e ol @
E B (o)
H
g
8
- I
3
B8
3
| I B
| 59.00 -
69.00 [Unit:mm]

20.14 SN BREENTE
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20.2.9. BME7AE
20.2.9.1. DTB OEE&E

"Armadillo 1 k" XD &FHF D #i5R 1/0 /R— KA DTB(Device Tree Blob) #4 7> O—K U, XUTF
DFIET Armadillo-loT =k x4 A6 ICEEEL TLEE L,

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

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

[armadillo ~J# mount /dev/mmcblk@p2 /mnt (1]
[armadillo “]# cp armadillo-iotg—-ab-extboard-v4. 14-at[version].dtb /mnt/boot/a640.dtb (2)
[armadillo ~J# umount /mnt G)

(1) eMMC OE 2/ X\—F s ¥ayva/mnt/T« LI NJICYTIYRULET,
(2) DTB % a640.dtb IcY x— AL T/mnt/boot/T« Lo KUlcaE—ULZE T,
(3) /mnt/F4 LI KMJICRYTIYRUIceMMC DE2)\—F 4 a>vuET7 NIV RNULET,
F oo v4.14-at35 DIBED Linux A—XILDOY —XAA—R%ZEILRT B2 & TR /0 R— KREO DTB

HERT D EHARETT, EILRFIEF 1. EILRFIE, 22BN, EILRIKRT TS &,
arch/arm/boot/dts/ =« L2 N ULLTIC armadillo-iotg-ab-extboard.dtb NMER I N TWET,

[ATDE ~/linux-v4. 14-at[version]]$ Lls arch/arm/boot/dts/armadillo-iotg-ab-extboard.dtb
arch/arm/boot/dts/armadi l lo-iotg-a6-extboard. dtb

20.2.9.2. RS-485 (uart1) DlEAE

FHEPIRRE Tld RS-485 (uartl) ICERMIASINTWER R A, BREZERATSICIFE. GPIO 103 =
HIGH LANJVICERE UL £, GPIO OflfElAEIF. 76.7. GPIO) Z&R< L& W, £, GPIO 103 %=
LOW LARIVICERTET B Z & T RS-485 (uartl) DEREA 7 ICHEE T,

VIFPNAVET—T 2 —ADT/INA AT 74 )LIE. /dev/ttymxcO ZERL XTI,
20.2.9.3. Y ZILAHEAD GPIO (T & 2 Hlf

H55R I/O IR— KR CON3 OF YV FILABAE Y [ETD GPIO EXfiLTE D GPIO I & 2 HIEIAY AT
BETY . GPIO DflElAEIE. 16.7. GPIO) ZZERIEE W,

& 20.9 #55& 1/0 R— R CON3 E> & GPIO HS DRI

EYE&S Ev4 GPIO &S
3,4 DI'1 504
3,5 DI 2 505
6,7 DO 1 506
8,9 DO 2 507
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HEBEENZMABOHIC

AYFZTHERL TWS GPIO Expander OREREY 4 KE AN SHED

=0 TYNBRZTET. REREYOAHNLNILREIC L ZHEEHENE
MZ2ZENTEFRT, (BIRFEARF GPIO Expander @ 1/0 E> &I RT
ABICUEY hENFT, 3R I/O R—KFE DTB Z#EY % & CON2
DRERA /0 E> & Armadillo &k, BEINICHEAICTDBEZISNE
9, )

& 20.10 12V BRR> v v T UV HBEN(SE)

KEAE > % AR ¥ 12mw
Rl Liigs
KEME > EHAR #1.5mwW
RElLUiEE

r& 20.9. #i3 I/0 7R— KR CON3 E>¥ & GPIO B2 DX, IR ULT
GPIO (&, 12C GPIO Expander O£ ANR— KD ENMNMCEDI B - e
BE. EIDAIHDNREELET, EVBATOEIDAHKETE - REIFTEXE

= Ao TDIzH, AAMEDELEERLIZWR—MHULTIE. WolcAZ
DIAHFEZITTHESY 7 MITR—MDEZZRA. BRI S - ULEWaH
g BN EELRDET,

Armadillo KEERA 7B EVOREEZ RT3 AE

IR 1I/OMR—RD CON3 EY 1.2 hoEFREANT S ET,. Armadillo-

=0 T #—h9 14 A6 AEOEREA 7 LTH HER— R EDE Y DIREE
ERFEITDBIENTEXT, ZDHFAE. Armadillo-loT —kT 1 A6
BiEL# GPIO ZIT 7 AMR— K9 3 export IC out DEZHRET S & E
YV DIREED LOW LARIICHESTUEWET, COXFMELT, UITDOXR
)7 ~DRRIC direction ZREIT DEIICEZF v o7 L. EICIEUT
high £7z(& low (T direction ZE&E 9 % Z & T Armadillo-loT ' — b
1 A6 DERZERAUVLCEBOEZFRFEULERICTEXT,

#!/bin/sh

if [ $#f -lt 1 1; then
echo "set-gpio-direction-out GPI0O NUMBER”
exit 1

fi

echo "$1” > /sys/class/gpio/export
val=$(cat /sys/class/gpio/gpio”$1”/value)

if [ "$val” = 70" ]; then
echo low > /sys/class/gpio/gpio”$1”/direction
elif [ "$val” =717 ]; then
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echo high > /sys/class/gpio/gpio”$1”/direction
else

echo "value is illegal[$vall.”
fi

20.29.4. Y —T7E— RH S DEKRFHRE

AR /O IR—RZFEARTSHIET. 7.3 AU—TE—RANDOER LR ICHADHZA)—TE—
RH S DEERFEMHE LT, RS-485 (uartl) 7—5 —RfFlc LSRR &, 12C GPIO Expander D& DA
HC K BDERNFAIEERZD TT, TNTNDRETEFEUTICRULET,

RS-485 (uartl) &—% —R{EZKRFHE L TERICT BFIETT,

[armadillo ~1# aiot-set-wake-trigger all disabled (1]
[armadillo “]#f echo enabled > /sys/bus/platform/drivers/imx-uart/2020000. serial/tty/ttymxc@/power/

wakeup 9

QO L2TOERKRFEHEIVTZUET,
(2] uartl ZBEMICKRELE T,

I2C GPIO expander QEIDIAHZREKFZHE L TEMCTBFIETT,

[armadillo “]# aiot-set-wake-trigger all disabled (1]
[armadillo “1#f echo enabled > /sys/bus/platform/devices/i2c-gpiol/i2c-4/4-0020/power/wakeup (2]

QO =E2TOERKRFHEZEIIVFZULET,
(2) I2C GPIO expander DEIDAHZBMICHELX T,

BHROEREZFHZRET 2HRIF. ETOREKREGHZV7Y 7 I2AX Y RERAICEFADLTLE
=LY,
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2] . nXl:l-H $I§

FETE. REROHEBREICEVWTEREALPSZ L RZBEMICOVWTHALEI,

21.1. H /1 X

H721=v k CON3HERA V¥ —7 x—R)Z2EAL T, Armadillo-loT 7=k 7 = A6 EIRREMR
ZERIDE. BHE /A ZXADEEICBEBEDNGDET, HIC. A—TA ATV TOLSBEADKE
KEHT 27 N\A AZIRERICEH T 5%BE. IR7 T D GND #ROEF D H TIERVBES/ 1 THF
LT BHAREMEDHDET, B/ A XZRSTHIc. UTONRHRNTI,

Y—ILRET =TI EERT S
- REDVRBBEE. T—TI =20 iD
¥ — )l RIIRRENR D GND (k9 %

- Armadillo-loT 7 — k7 = A6 @ GND(EE 7 E) & HEREMR D GND Z KWERPEBAR—Y
FTHERT S

- REFADILERE > IE Low LNILEHET S

- ERYBRILEREE >V (F YT Y (1000pF 2E)Z /LU T GND &##t9 5

21.2. ESD/EY—Y

Armadillo-loT “—h 7 x4 A6 D ESDMiEZR EXE2/HIC. UTDOHERNIIRN T,
- Armadillo-loT =k 7 1 A6 ZE£BERICHEHA»AH. GND(BEENHF) 2B UETERIT 2
- EEEAETEMT S
iz, Armadillo-loT ¥— kD x4 AG ICER SN —TILABNCEBET 2 L S5 HRERETIE.
T—TIICBAUVREY—IVEDANLRAICEDA VY —T7 2 —ALBIBEHIBIESNDIBENHD T,
AL ZANDOMEZEAE S EScoHIic. UTOREIZRIN T,
- Armadillo-loT “— k7 =+ A6 &BENAED GND #1893 5
V—)LRAEDT—TILEFERT S

21.3. AMEREED 5V £ X 5TRET Armadillo-loT ' — k
x4 AB ZESFR
BREEN BV £BZ 2BET Armadillo-loT =k A6 ZES51BE, BVEEL a2 L—9H

ARREICRD XY, BEHEERND BV, ANBEEEOLSEELRHBOEVEEL X2 L—%E
Va—IlzWOMBNULET,
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REHRE

K211 BVEBELFX2L—FEYV21—-ILVRI
A—AH— BE £ 8BS AR AA A Bx =R RE
g4 HE BE BE BE B Hh
7 Bt (min) (max BR
)
CUl Inc P78E05-1000 R typ.: 5)Y 36V 5V +3% 1A -40
L— 0.3m ~
R— A +85
iz max. C
.T mA
TRACO TSR 1-2450 X typ.: 6.5V 36V 5V +2% 1A -40
POWER L— TmA ~
R— +85
L ‘C
Wirth 173010535 e typ.: 8V 36V 5V +4% 1A -40
JL— 0.Tm ~
R— A +85
L max. ‘C
TmA

KSEBERIT. BF2RIETZ2DDOTEHD FFA., BEKRTORERARE
D EFERACIEE L,

Tt
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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 7ADYVRU v oYUV IER

Linux 1—XILT« L2 NUICEBEL T, initramfs 7—HA TADY Y RY YT YUY %R
LET,

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

3. AvI7«4Fal—y3av

AV J74Fal—yaryuaULE,

[ATDE ~/linux-v4. 14-at[version]]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabihf-
armadi llo-iotg-a6 defconfig

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

Linux Hh—X I DON—=I3>h at42 UETDHE .
Farmadillo-640_defconfigy Z1EE I 2HENH D X,

1. A—x)AYT74F2L—Ya3VDEE

A=AV T7aF2L—yarvuEEEE, "Exit"%3EIR L T Do you wish to save your new
kernel configuration ? <ESC><ESC> to continue.; T"Yes"& U, A—XJ)LAYT7asFal—
YaveEEELERT,.

.config - Linux/arm 4.14-at1 Kernel Configuration

Linux/arm 4.14-at1 Kernel Configuration
Arrow keys navigate the menu. <Enter)> selects submenus ---> (or empty
submenus -—--). Highlighted letters are hotkeys. Pressing <Y>
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

General setup -—->
[ ] Enable loadable module support -—--—-
[x] Enable the block layer --->

System Type --->

Bus support -—->

Kernel Features --->

Boot options --—->

198



Armadillo-loT =k 7 x4 A6 #H/~Y =27 )L Howto

CPU Power Management --->
Floating point emulation --->
Userspace binary formats -——)>
Power management options -—-)>
[*] Networking support --->
Device Drivers --->
Firmware Drivers --——>
File systems --—->
Kernel hacking --->
Security options -—->
-x- Cryptographic API --->
Library routines --—->
[ ] Virtualization --—-

<{Select> < Exit > < Help > < Save > < Load >

Linux Kernel Configuration X Z 2 —TC"/"¥—%Z#T9%&. 1—%I/
AV 74 Fa2L—Ya3VDBRRETSENTEEFS, A—FXILAV T+
Fal—2arvoIYRILEAD—E)ZADLT"OK"ZHEIRT B &, D

= —HITBYVRINEER ON—RINIV T 4Fa2L—YavDBEEN—E
£,

1. EILR

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

2. AX=IT7AILDERMER

EILRAHRT I B &, arch/arm/boot/T« L2 kU &, arch/arm/boot/dts/IATICA X —
774 )L(Linux 1—%JLE DTB)AMERRE N TWE T,

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

[ATDE ~/linux-v4.14-at[version]]$ ls arch/arm/boot/dts/armadillo-iotg-ab.dtb
arch/arm/boot/dts/armadi l lo-iotg-a6. dtb

22.3. Device Tree # h A9V A XI5

at-dtweb ZFJFH U T Device Tree # H XA I~ A XI5 HE%HBLEI, at-dtweb Tld. Web 7
O EDOVYIRABETDISHELVODIBEZERT DI ENTEET, NAIIAXDHRIFY Ty
N EDIRRA VY —7 T —ZX(CON3)TY,
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22.3.1. at-dtweb O Y A ~—Jl
ATDES T at-dtweb /Sy 7 —Y %A YR M—ILUET,

[ATDE ~]$ sudo apt update
[ATDE ~]$ sudo apt install at-dtweb

AV AN=ILEHDBZEIF. UTOIAVY REXRTURARNDEFZIT> TS,

[ATDE ~]$ sudo apt update
[ATDE ~]$ sudo apt upgrade

22.3.2. at-dtweb DiLEh
1. at-dtweb OICEIFITA

at-dtweb DILENIZFRIBT BDICiE. TRINYTELEDOT7 VT4« ET 14 DS Tat-dtweb, &EASN
L. at-dtweb D7 A% 27Uy LTLESI L,

ARA 10:54

o

G Powered by Atmark Techno

22.1 at-dtweb DIZEIFRZA
2. "—RKDEIR

R—RZRIRULET, Armadillo-IoT A6 ZBIRL T, TOK) 2V U v o ULET,
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Board selection x

Selecta board

Armadillo-640
Armadillo-610
* Armadillo-loT_A6

Cancel OK

22.2 h— R:BIREER
3. Linux I—XILFT«4 Lo KU DER

Linux 1—XRILT s LI NUARBIRUE T, AV 70 F¥a2L—yayEHAD Linux 1—XRILT ¢
L7RNUAEBEIRULT, TOKy #22Uw O ULET,

Cancel Root directory of kernel source Q oK
Q BARLWET 7T 4  f@ratmark | linux-v4.14-at3l (or)
o R"—L E=1:11) - EHAR
. . COPYING ES
¥ FovO—kR c TS *
O KFaxvre [7] Documentation ES
_ Kbuild 2.3k8 B
) B Keonfig *
&3 BE M *
x
[of=i-d *
+ foEm £ aren *
block ES
T certs B
" crypto *
[ drivers ES
T firmware ES
[ fs ES
7 include B
T init ES
3 ipc ES

X 22.3 Linux h—XJLT« L7 bV BREHE

4. at-dtweb DiCEIFTET
at-dtweb BEEEIL. RO LS ICBEENRRENET,

@cgDISVMfXT:- | Device Tree editor x

Device Tree Editor H Save G Reset configuration

By default, most of the external pins on your Armadillo-16T 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
Properiies

22.4 at-dtweb FCEIEHE
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Linux i—=xJ)Lid, FEFICAY 74 Fa2L—Ya3YINTVWBIRENHD
F9, AV 74FXaL—Ya>YOFEICDWTIE T11.2.1. FIE : Linux
L A—xILEEILR) ZSRBRLTLLEZ L,

22.3.3. Device Tree Z h A9~V 1 X
22.3.3.1. B&REDEIR

BEDFEIRIE. KTy 7&RAOY 7TITWE Y, BEALEL®D TAvailable features; hSBRIC Lz
BEEZ Koy oL, BEARIO TArmadilo-loT Gateway A6; DABICE{LLIZEVICROY ZUF
I, FlELTHTI=w h CON3 9,11 E>% 12C3(SCL/SDA)ICERELE T,

AHEERENBIRI N TWLWEWE VITIE GPIO OEENEID ¥ TESNET,
GPIO e BEFMICEID Y Tond D% <Icid,. TUnset GPIO; %
WROEVICEIDHTTLEE W,

at-dtweb TYEB LU 7z dtbo & MMBICHRX Y YA XU TR L fz dtbo
(*-customize.dtbo % &) % Armadillo ICHAERT 2154, at-dtweb
THHHIC GPIO [CREX Nz pinctrl &, HAIIAXICEDERKULT
RTE U Tz pinctrl A’ 359 2 E[gEMENH D £9,

CDEOIBFHEEEHSIEOHICIE. MBICHRIIYAIUVET/INA AV —
TERLEVICT LT, at-dtweb T TUnset GPIO; Z#E|hY¥TTL
AN

@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 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 A6

ECSPI

12C
12C3(SCL/SDA) [ ]

UART
Properties

225 12C3(SCL/SDAYD RSy T
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@cgDISVMSxT:- | Device Tree editor x

Device Tree Editor

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 Iike 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

Avallable features

ECSPI

12C
12C3(SCL/SDA)

Properties

K226 571=v kK CON39,11 EvAOROv 7

22.33.2. E5 DR

EEAEIDO TArmadillo-loT Gateway A6, ICRAY ZUTRELIEEYZEI Y v I T B EEFTED
RRINFET, EOEVYHNEDEBICHBL TWEDOI ZHEIT DI ENTEET,

& LT I2C3(SCL/SDA) DiES & =R LE T,

@cgDISVMfXT:- | Device Tree editor

Device Tree Editor H Save 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, I12C 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. Te remove a feature, right-click its pin.

Armadillo-loT Gateway A6

Avallable features

ECSPI

12C
12G3(SCL/SDA)

UART

Properiles

clock-frequency = 100000

Apply

] 22.7 E52 DHER
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BEEYZEVV VI EBBEADRTICED XY,

=

22.3.3.3. 70/)X7 1 OEE

WS OO\ DEEEEICTONT A ZREIT DI ENTEEXT, BEARID "Armadillo-loT Gateway A6
OBIRUIMEREREV Vw9 D&, BERATD "Properties;y S 7O/T 4 ZRIRIT 2 ENTE
9,

flELTHY 71y b CON3 56,78 E> D ECSPI4(SCLK/MOSI/MISO/SS0) @ spl-max-
frequency 7O/XTF 4« £RELE T,

@cgDISVMfXT:- | Device Tree editor x

Device Tree Editor F: Save g Reset configuration

By default, most of the external pins on your Armadillo-IcT 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.

Armadillo-loT Gateway A6

Avallable features

ECSPI

ECSPI4{SCLK/MOSIMISO/SS0)

Properties

spl-max-frequency =
5000000

Apply

& 22.8 70T 1 DRE
BE LI 70T « ZREES HBITIE TApplys 27U v LET,

204



Armadillo-loT =k x4 A6 BB~Y =27l Howto

@cgDISVMfXT:- | Device Tree editor x

Device Tree Editor onfiguration

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.

Armadillo-loT Gateway A6

Avallable features

ECSPI
ECSPI4(SCLK/MOSIMISCISSD)

UART

Properties

spi-max-frequency =
5000000

X 22.9 70T 1« ORE

22.3.3.4. BBEDHIFR

2T OMEEZHIRY 2551E. BEALD Reset configuration; 27 Jw o ULEY, HEEC &ICH]
bR 2%5EE. BEARID TArmadilo-loT Gateway A6; OE>YZ#H2V ') v LT "Remove; =7
w2 UL i?’o

@cgDISVMfXT:- | Device Tree editor x

Device Tree Editor : ation

By default, most of the external pins on your Armadillo-lT 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.

Avallable features Armadille-loT Gateway A6

ECSPI
12C ==
—

UART

Properties

22.10 £ TOEEEDHIER
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@cgDISVMfXT:- | Device Tree editor x

Device Tree Editor t 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, 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
=
x oo B

Properties

spi-max-frequency =
5000000

Apply

X 22.11 ECSPI4(SCLK/MOSI/MISO/SSO) DHIIBR

22.3.3.5. DTS/DTB D &R
DTS &L U'DTB 24T %iclE. EEALD "Save; 27 v ULET,

@cgDISVMfXT:- | Device Tree editor x

Device Tree Editor : ation

By default, most of the external pins on your Armadillo-lT 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.

Avallable features Armadille-loT Gateway A6

ECSPI

12C

nn

UART

Properties

22.12 DTS/DTB D4Rk
"Device tree builtl; &EXRRIN3E, DISEELVC DTB OAERIEE T T,
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@cgDISVMfXT:- | Device Tree editor x

~

Device Tree Editor B ce ) Reset configuration

Device Tree editor
By default, most of the externa

This tool allows you to editthis  Device tree built!

Drag a feature you would like ¥ pin but only in the white-
highlighted ones. Repeat for a CLOSE kits pin.

Avallable fealures

ECSPI

12C

UART

spl-max-frequency =
5000000

Apply

X 22.13 DTS/DTB O4&Ri5E T
EILRHIHRT 9% &, arch/arm/boot/dts/A T iC DTS/DTB AMER SN TWE T,

[ATDE ~/linux-v4. 14-at[version]]$ ls arch/arm/boot/dts/armadillo-iotg-a6-expansion-interface. dtsi
armadillo-iotg-ab-expansion-interface. dtsi

[ATDE ~/linux-v4. 14-at[version]]$ ls arch/arm/boot/dts/armadillo-iotg-a6-at-dtweb. dtb
armadillo-iotg-ab-at-dtweb. dtb

224 . )L— N7 7AWV AT LANDEEAH & EFEEIH S DIRE
B EE

Armadillo-loT &=k x4 A6 DIL— T 7 ALY AT LI BETeMMC ICEEESNE T, Linux
HEEIL TWBEIE. AP RETZ7 7M. FEFZ TV T —2avicL2T7 71 INADESAHNE
HUET, L. FEFTRTUEZERT TSI ICERZER LB EIF. RAM LIcE>fcF vy o
BN eMMC ICEZERAENTIC, 77 MY AT LADEHER 7 7 M ILORBDE VWK KICBZIRANFEEL
EC I

Ffz. eMMC REBD NAND Flash Memory (CIFEEEIZIC ERMN B 2126, EZAH LB ZFIRT
3 EEBRETIRENHZIBEEEHDFT,

% Z T, Armadillo-loT =k 7 x4 A6 TIL. overlayfs ZFIFBL T. eMMC NDEZAHFREE
TOMEZRHL TVET,

224.1. REEBEDERTE

eMMC NDEZAHMREZITSICIE. kernel DEEENA 7 3 > (T "overlay=50%"("=50%"IF & B A,
"overlay"M#E < & RAM %Z 256MByte ) & WS /NS X —F ZBINT BT TT,

IS X—HF%BINT 5 &, debian DREEIRIIC initramfs &> TIL— k7 71 ILY AT LhY upper=RAM
T4 A7 (tmpfs). lower=eMMC (ext4) & U7z overlayfs (CHID & X 5T, Debian A& L x 9,
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overlayfs D#EEIC &> T, BEBEDIL—N T 7AILY AT AT T 2ERE. ETRAM T X7 (/
overlay/ramdisk [c¥ 7> N ICEHREIND EDICRDET, D, EBEROBRIIFEFEINEEA
M. BRZEMUCHESETH., eMMC FEFFIEEDSBRWVREBD X THERINTULET,

kernel DICEIA 73 3 Y DI/EZEIT O ICIE Armadillo-loT “— k7 =1 A6 Z{RSFE— R TEE L.
ROEXSICANY RZETLTLEE L,

=> saveenv

=> setenv optargs overlay

Fle. A7V aVOEEERRITBDICIERDEISICOAVY REETLTLIEE W,

=> saveenv

=> setenv optargs

22.4.2. REWEZEAT 5 L TOEEER

overlayfs @Zn%Z 7 7 A VBRI TEIET 512, FRELLEICRAM 7«
AV HEI 2EENHBDET, B, FILLWI7IILPTsL I NV %Z
ENIE. 2O RAM T4 RUVMWNEESINDDIFBRICH I BVWERWE
ED

UL U, Tower=eMMC ICEEICTEELTWe 7 7MILOEZHZ, 293
BEE. upper=RAM 7«4 X7 IERRDT7 71 I)Le2kzIE—-UTES
}@iJ ig_o

BEMIC, MBICRDZS5HZEBNULET, HZIE sqlite & DB &EIC
120771 TTF—IBIALET, 22T, 1GB ® DB =#{E> T eMMC
ICRFEL . overlayfs IC K BREZBMICL TREILIZ&IC, et
101 DL O—R%Z EMULEITTRAM T4 X21E 1GB + 10 /81 k
HWEINXI, ERICIE. Armadillo IZ 1GB H RAM [EWD T, B
ZHRBULIEEESTCRAM T R IVNRRELE T,

overlayfs Ic& 5. eMMC NDEZAHREZITOHE. LI EREDE
BARETDOTRAMZITVW, RAM T4 XIVDPAREBULHBRWLWNERELTLfES
W EMERICEZAD T 7ML ZRER/NRICHED S EHIT, BEEZEITD
RERT7AINZESBVWERDRTZIT > TLREI W,

Armadillo-loT — k7 =1 A6 ® eMMC DE8FARIFHERFIC SLC T
HELTHD. MLC ARD eMMC & b £ BEEREO EREAFEL B>TW
x99, FDH. ARIDIVATLDERKICK > T eMMC NDEZIA
MREREEENE S LARWAIREEN B D £,
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5EVWSAV Y NDBHBDFEIH, 207, EATES RAM U0 XHE
. VAT LERDEMICED. TAVYRNEHDET, BR-ERLK
WYX T LD, eMMC NDEZAHMREEREDX Y Y K - TX Uy
he+aIcER - FHALAS AT, REEEZFEAT 5. LRLOH K=
'??'DT< Téé\l\o

If eMMC NDE S AAMREEREZEHNICT DL, eMMC ZLEICFERATE

22.5. eMMC @ GPP(General Purpose Partition) Zf|fH9 %

GPP [T squashfs 4 X—Y%#ZZ1AH. Armadillo DREERFICEHNICY T Y NI DIHEERBNULE
ED

22.5.1. squashfs 1 X—IZ1ET %
Z DEIE ATDES ETFWET,

squashfs-tools /Xv o —JIC&F N TWS mksquashfs AY Y RZEAL T squashfs 1 X—I%
ERRLE T,

[ATDE]$ mkdir sample

[ATDE]$ echo "complete mounting squashfs on eMMC(GPP)” > sample/README
[ATDE]$ mksquashfs sample squashfs. img

22.14 squashfs 1 X—I DER
22.5.2. squashfs 1 X—I%ZEZAD
LD 1EZE (L Armadillo ETTWE T,

r22.5.1. squashfs ¥ XA—IZ 19 51 TIER L fc squashfs 1 X—3Y%, USB XEUFIEYT %%
& LT Armadillo-loT =k 7 x4 A6 IcdE—U. GPP [CEZAHF T,

J1—H—@Eg e U TERABER GPP I& /dev/mmcblkOgp2 & &K U /dev/
mmcblkOgp3 T¥

GPP ANDEZIAHZ T ORI, 82> T /dev/mmcblkOgpO * /dev/
mmcblkOgp1 ICEEAAZTORWVES. +RIFRLTLZE W,

[armadi Llo]# mount /dev/sdal /mnt
[armadillol#f dd if=/mnt/squashfs. img of=/dev/mmcblk@gp2 conv=fsync
[armadillo]# umount /mnt

22.5.3. GPP NDEZAHZHIRI S

GPP 270w 7 cxt LT Temporary Write Protection #3232 &Ik D, GPP ADEZAH
ZHIRT B EMNTEET, Temporary Write Protection (FERZ VML THBEBRI N E A,
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Temporary Write Protection ZH\F % (T, mmc-utils /Xy T —JlcEENTWS mmec AY VR
ZEALET,

[armadillo]#f apt install mmc-utils

22.15 mmc-utils D1 > A M—JL

GPP £ 70Oy 7IZx LT Temporary Write Protection ZMWNF 2 IcidE. ROKSICATYY KRZE
TUET,

[armadillo]f mmc writeprotect user get /dev/mmcblkOgp2 (1)
Write Protect Group size in blocks/bytes: 16384/8388608
Write Protect Groups 0-0 (Blocks 0-16383), No Write Protection

[armadillo]#f mmc writeprotect user set temp 0 16384 /dev/mmcblk@gp2 (2]

22.16 eMMC @ GPP |c Temporary Write Protection Zh\7 3%

(1) /dev/mmcblkOgp2 @7 0Oy 7 # =R LET, AV ROHENZR S E /dev/mmcblkOgp2
M 16384 JOvIHz bbb ET,

@ /dev/mmcblkOgp2 @27 0w 7 I Temporary Write Protection ZM\F %9,

Temporary Write Protection Z##fR9 2IC(d. ROV RETLET,

= [armadillo]#f mmc writeprotect user set none 0 16384 /dev/mmcblkOgp2

22.5.4. f©EIRFIC squashfs 1 X—I%ZXY UV hEh3dL5ICT 3
/etc/fstab ZZEE L., EEFIC squashfs 1 X—INIY TV hENdLSICLET,

[armadillol# mkdir -p /opt/sample 0
[armadillol#f vi /etc/fstab

)

/dev/mmcb Lk@gp2 /opt/sample squashfs defaults,nofail @ 0 (2)

@ squashfs I A—IZIYTIVRNTBZTALI NI AEERULET

(2) BITICCDITEBMULET, ST, /dev/mmcblkOgp2 A /opt/sample TN TV hEN3EELS
KD XTI,

Armadillo DE#CEN%. /opt/sample/README ORNBHMNIE L IFNIEFTET T,

[armadillol# reboot
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: (EB8)
Debian GNU/Linux 10 armadillo ttymxcO

armadillo login:

[armadillol#f Ls /opt/sample

README

[armadi llo]#f 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
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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. 7—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—=KFNRALR 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 —KMICERE

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 Disabled 0 ]
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
INTHD Bank O Word 5 T9, DE D 010000000 01100000 0 16 bit (0x4060) %= 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,
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Armadillo-loT ¥— ko x4 A6 HBY=2 7/l

RET B

IACE A= B

£RH

BEIEN

1.0.0

2021/03/25

- 1.0.0 17

1.1.0

2021/04/09

- 16.243. LTE OEFHEERT D, BN
- T 3.6. Armadillo-loT “— ko x4 A6 7OVIK, D5

CON11 ZHlIBR

- FRECZELE

1.2.0

2021/05/28

- 75 RV =TE-RDB% - BEKRICA TV T M 2RTI 3.

Z3EM

- N7.4 BREIBOEBE) %28
- TR 1812.¥731=v k CON3 E5HE5, ODRILZELE
- N73. ABAA VY =T 2 —ADEIMLRR) ICDOWT, ABE

HADHERZD T CEEHIT DL OEE

- FREC. OO IS WEEEHDIELE

1.2.1

2021/06/04

- CON3 OS5z AR I DEVEIICEDESLSEE
- IRRR— R Z1ER S 2 BRICRER B Z B0

1.2.2

2021/06/28

- TR 3.2. t#&; Ic. KDDI SIM ERICE T % F5C Z BN
- FRECIEIE

1.3.0

2021/07/31

- T 6.3. fix_profile REAHE/NZAX—F—, KDDlO7A7 74

JVERTE =260

- T®6.61. YRAFALA7AOY I %ERE D, date ANY Y RDO5|E =&

1E

. £ 20.1. Armadillo-loT =k oz A EBEDA T 3 VR,

IZ. Armadillo-loT &=k o x4 A6 U1 EFILE L3R I/O R—R
01 %&3EHn

. 120.2. Armadillo-loT — k> - A6 Ul EFILAE #i3E 1/0

R—K 01, &EM

- T21. REHE® T 21.3. AMEBEBRBEEH BV ZB R HRIET

Armadillo-loT 4'— R~k 7z A6 ZESHE) ZEM

- J—hO—4Y—D7 7 A ILE&IREERH

1.3.1

2021/09/28

. 122.3. Device Tree Z HAY XA XF 3, D. at-dtweb BEFE

1E

- 20. A7 3>y (T, 12C GPIO expander DDA ICEET

2ERERZIENMN

- FRECIELE

1.4.0

2021/11/26

- 16.2.6. SMS ZF#|9 %, ZiEM
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