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Armadillo-loT = ko x4 G4D7OvIN%E "™ 3.6. 7OV VK ITRULET, £k
JLEBMAD 7Oy oK% "X 3.7. 70y 7R (LTE EFILEMS) ) ICRUET,

LTE €7
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HPHBE

CON1

CON2

CON3

CON4

CON5

CON11

+
CON12

CON8

CON9

CON10

SD P usDHC2 |
(microSD) - 7
Ethernet2 |, N E(:}'frﬁgt P ENET QOS

) T ey "
osC

| res 25MHz

igabit ENET
Et(hReJT;)H < »| Ethernet |« >
| 25MHz
USB3.0 Host UsB1
(Type A) g
< PCle/UARTT/uSDHCT |
WLAN+BT | cro | GPIO 12c3 |
Module - 7| Expander >
(M.2)
SB 2-1
< - » USB2.0 usB2
USB 2-2 Hub »
GPIO/ECSPI1,2/UART3,4/PDM MIC/
. CAN1,2/125/12C4,5,6/PWM1,2,3,4
Ext.IF | e
(34+16pin)
ONOFF__
VIN
HDMI P HOMI |
(micro Type D) | v
LVDS(4lane)
LVDS
(31pin) . GPIO/12C4 |
MIPI-CSI1(2lane)

MIPI-CSI
() < GPIO | Level | GPIO |
b 1 Shfter [T v

NXP
Semiconductors
i.MX 8M Plus

Quad Arm
Cortex-A53
1.6GHz

Arm Cortex-M7
800MHz

RTC_INT/ONOFF

RTC

<
<

_, BOOT_MODE
<

VIN
Power Input1
<+ = ocDC (DC-Jack)
<= PMmIC
Power Input
(2pin)
—
3 24MH:z
=
=
== 32.768kHz
=
2GByte
, DRAM(32bit) | LPDDR4
- | SDRAM
10GByte
_, USDHC3(8bit) eMMC
« | Memory
12¢c3 | Secure
- "| Element
< UART1 »| UART/USE |« » USB_ Consol
(micro B)
_ JTAG >
< > JTAG
| PMIC_RST_B (8pin)
12C2 |
<« - RTC_BAT RTC Backup

(Battery Holder)

GPIO
<

BootDevice
Jumper
(2pin)

GPIO

User SW
(Tact Switch)

User LED
(¢ 3 Green)

Power LED
(SMD Green)

K36 7AvYIX

CON14

CON15

CON6

CON7

CON13

SW1

LED3

LED4
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HPHE

CON21 |3G/LTE Antenna

v

3G/LTE

CON22 | (U.FL Coaxial)
|
CON23 S ,
(nanoSIM) d
| 3G/LTE
Module
q DCDC q
Ext. IF " UsB 2-2
Connect to -
CON20 CONT1
(34pin)

GPIO/UART4/125/12C4

A 4

STATUS LED
(¢ 3.4 Green)

LED20

3.7 70v JK(LTE €T /LEMNS)

35 ANL—=IFNAZADIN—FT 12 3 VB

Armadillo-loT — ko 4 G4 ® eMMC OJ/X\—F 4« ¥ 3 V#ER%ZE "3 3.3.eMMC XEUT v 7,

IERULET,
#x33eMMC XEUNY S

JX— Ve NI A

TA

=%

1 300MiB rootfs_0O A/B7y77F—rDAE/N—T >3 >(Linux T—FRIL1AX—=,
Device Tree Blob, Alpine Linux rootfs Z &)

2 300MiB rootfs_1 A/B 7Yy 77F—rDBE/N—T « 3V (Linux T—XRIL1A A=,
Device Tree Blob, Alpine Linux rootfs % &13)

3 50MiB logs OJEEAHBN—FT 13>

4 200MiB firm 77—LOx7BAN—T1¥3>

5 8.95GiB app F7Vr—yavRAN—T1>3Y

Armadillo-loT =k x4 G4 D eMMC O T7—h/\—F 4 3V DOERK%E "X 3.4.eMMC 7—hk

IN—T 1> aviER IKRULET,

£ 34eMMC 7—hX—F 1 ¥ a VER
FARIFIA R PR LAz
/dev/mmcb Lk@boot0 31.5 MiB A/B 7y 7F—rDOAM@E
/dev/mmcb Lk@boot 1 31.5 MiB A/B 7y 77F—K~DBHE

Armadillo-loT “— k7 =1 G4 ® eMMC @ GPP(General Purpose Partition) DRz 3k 3.5.

eMMC GPP #B1 ICRUE T,

# 3.5 eMMC GPP ##E

TARITINA R 14X e

/dev/mmcb Lk@gp0 8 MiB Z14 Y ABREORE
/dev/mmcb LkOgp1 8 MiB FHO%EE,

/dev/mmcb LkOgp2 8 MiB TR,

/dev/mmcb LkOgp3 8 MiB I —H—%EE,
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4. Armadillo O EJRZ AN D HE]IC

4.1. #HFI5HD

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

E2%M PC Linux £7zlx Windows B#fEL. XY hT—9 14V 57—T1—2X
E 12U EDUSBR— 21D PC T9, FIR/EMERESRED
BE, #2BL . FERHEPC LICHER/SEEIEEEZBEL T

FEELN,

Xy NT—UEIE Armadillo EEERBPC Zx v hTJ—27@ENTESLSICLTK
&0,

microSD h1—R microSD X0y N DENMEZMER T 255X EICHALE I,

USB X:E U USB @@J'ﬂz%ﬁﬁu _a_%)i’a_Afd& *UFH L/i—a_o

tarxz X077 I Z2EBFAT FR/EEERREZEBEITSLHDICFIABLET, Linux TlE, tar

35Y780x7 TEHRTE£9, Windows Tld. 7-Zip ¥ Lhaz @ EAWIH L T
WX,

nanoSIM(UIM 71— K)& APN LTE 7L 3G/LTE OEEEERT BICFIBELULXY, &

B BEELDZHNVETT, SMS @EM’F%EED 3 Bi5EIE. SMS

HFERIEEAR nanoSIM(UIM 1 — R)DNBETY,

4.2. AR /BFREFRRREORERE

ZYNN—0T U /BREDOY T MU PVHEAECPEHERERZHREICT S HIC. VMware REXY > > D
T— 7*()4—/75:3%1 LTWEd, 2D VMware (REYI Y DTF—5 4 X—I% ATDE(Atmark Techno
Development Environment) EFEONE 9, ATDE DEFICIEIRAE1LY 7 b U 2 7 TH % VMware % 1&E
BUZ9, ATDE DF—%d. tarxz EfisnTWE T, BEBlCELELY—ILTERL T IEE W,

kE{Y 7k 7&LT. VMware Ol Oracle VM VirtualBox H®
B4 TYI, Oracle VM VirtualBox ICIZLL T DB D £,

. GPL v2(General Public License version 2) Cigfitan w3 1

|

- VMware FERDIRET « X7 (vmdKk) 7 7 A JLICIGE L TWS

Oracle VM VirtualBox 5 ATDE %#ic& L. V7 Dz 7HREEEE L
TEHITZENTEEXT,

ATDE (. N=Y3>ICLDORINT 27y hNY—0 T /EHEHIRBODET, AEGRICHIGLTWS
ATDE (&, ATDE9 @ v20211201 XETY,

0)R—3¥'3 > 3.x Tl PUEL(VirtualBox Personal Use and Evaluation License) N EEAESNTWBIHEENRH D X,
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ATDEQ (& Debian GNU/Linux 11 (30— KXx—LA bullseye) ZX—XZ(Z, Armadillo-loT ¥—hk7 x
14 G4 DYVI NI T7HEEETSEOICRERY OXAFFEY —IL¥P. Armadillo-loT “— ko x4 G4
DENMEMEREIT S I HICRERY —)LDFRIICA VA M =ILENTWET,

421. ATDEDOtEY h7Zv 7
4.2.1.1. VMware 1 >V A k=)L

ATDE #ERH3T BcHIcid. EEZBAPC I VMware "1 Y AR —I)LENTWBRENH D XTI,
VMware tt Web R—3 (http://www.vmware.com/) =SB U. FJABMICES VMware @ %1 >V X

R=ILLTLEE W, Efeo ATDEDT7 — N4 7E tarxz EfESNTWE I DT, TWEICEERLY—I
TRREALTIEE W,

VMware &, FEFERAFARE CEEOEDHI S, BREFIBTRELREEDD

DETEHMOHEENHDFT, HRSEICERS /YA, TV RI—
P —EAFFEZNE(EULANGFEET 5260, +oICER LI ETHAE
MICESEBRmE ALV,

VMware > ATDE H&E LW & ZRAICBE < 128, BT 2 VMware
DRF XY EIDSUTOEBEICDWTZHERSILS L,
c IRANYRATLDIN—RD Tz 7EH
c IRARNYRATLDY 7 N7 7EH
- ZANOS OOty U EH

VMware @ K & 2 X > b &, VMware &£ Web X — ¥ (http://
www.vmware.com/)SES T2 EMNTE XTI,

4.2.1.2. ATDE O 7 —H+A 7 ZBYS

ATDE ®7—A-4 7ix Armadillo %+ k (http://armadillo.atmark-techno.com)h SEXVSRIEE T,

/ ARERBICHHLTWS ATDE D/N— 3 (& ATDE9 v20211201 LI
TY,

E%F PC OEMERIE(/\— KD 7. VMware. ATDE OIS 7—F7 72
FriaE)TLD, ATDE BNERICEMELGRWABEENH D £9, VMware

tt Web R—Y(http://www.vmware.com/)h 5. ERBL TW3% VMware

DRFIAVNGEZSRU CTEMERIBEZHER UL T EE L,
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4.2.1.3. ATDE O 7 —h A 7% &R
ATDE D7 —Hh1 T ZzRBBLEJ. ATDE D7 —H+1 JI&, tarxz BROEMHEZ 7 1L TT,

Windows TOERAE% M4.2.1.4. Windows TATDE O 7 —H+4 7ERT %, IC. Linux TOER
HEZFIE T4.2.1.5. Linux Ttarxz XD 7 71 IILZ BRI 51 ICRULEXT,

4.2.1.4. Windows TATDE 7 —h+4 7EBETS
1. 7-ZipDA YA =)L

7TZipzA Y AN—=—ILULET, 7Zp i&. EFEBEY 7 & 7-Zp O 1 & (http://
sevenzip.sourceforgejp)M5 % 7 > O— REUSAIEE T,

2. T-Zip DECE
7-Zip ZEBLE T,

@
J7AUR EEE EFV ESLAYA) Y-m ALFH)
hm ) m ¥ i
&M EE AR - BB sk ER
2 ‘a=_ v
£330

Epc

B Frasvh

k-7
[ P

|0/ 4 @OATITIMEER

3. x2EfEg7 71 ILDZFER

X2 EBI7 7AIEEBRLUT, tarFERO 7742 EAULET, tarxzFERD 7 71 IL%EZEIRL
<. "B, 27V v I ULEY,

B - o x
JrMF) BEE BFEV) BTLAYA) UMD ALTH)

T L
& BE FAb JE- #8 Ak E#R
¥ [mcs v
E:1) #1X EmER HRER Truk TalF-# TrihE
Perflogs 2020-06-12 18:30  2015-03-19 13:52
2020-11-12 1647 2015-03-19 13:52
2020-08-03 15:27  2015-03-19 13:52
2020-08-28 10:29  2015-03-19 13:52
2020-02-20 18:37  2015-03-29 09:47
2018-06-19 13:43  2015-06-19 13:43
2018-09-04 11:12  2015-08-27 0%:58
20201112 17:04 2018-03-28 14:31
2020-02-20 1838 2018-03-19 13:37
20191108 16:22 2018-06-07 16245
20201211 17:54 20180319 13:37
2272139632 2020-12-101334 2020-12-11 18:28
6719365120 2020-12-11 17554 2020-08-28 10:58
48165914 2019-03-20 0950 2019-03-28 0948
2550136832 2020-11-13 1420 2019-03-28 14531
6777216 2020-11-13 14529 2015-03-28 14:31 S

1/20E0F 7YY MEER 2272139632 2272139632 2020-12-10 13:3457

4. xzFEME7 7L ORRFDIEE

'R ZHEELT. TOK) 27U v I L&D,
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Armadillo DER%Z AN 3R

ERE00

EE : C¥atde8-amd6d-20201224 tarxz

|c:.¥

atde & —amdf 4—

20201 224 tar¥

NAEENEE
ISR

LEBERE
LEET o

Arivig

o=t 404 - EEEER

AT - HERsmEd

3ot urBisET

Frl

AT

5. xz2[EMa7 71 ILDEHA
BRDMBERD FI,

FiResE
HbesiE:
I B
i

ER

4% RE C¥atdeB-amd64-20201224.tarxz

[elefeleies) HEtHa

000107 R

o IE;

-3

108 A

atde8-amdi4—20201 224 tar

Jiub 4505 FE)

—BFEF)

O X

QEE M
30MESs

-
AaT24 K

Fp2zll

6. tar 7—HAT T 71 ILDER

Xz EMET 7AILDRBANMKT T2 &, tar BERXDT7 7 AIIDBENENET, tar P—HAT T 7
AINZHA VIO EAKROFIET, tar P— AT 774 ILD5 ATDE DT —F A X—I %
LERT, tar IERDT7 7ML FERLT TR 22V v 27U, TEBR% ZEELT. TOK) &

799 ULET,

C¥atded-amd64-20201224.tar¥
IR REE BRV ESREAYA) =M ALFH)

R T % B

B BB FAN JE- BE Ak B8

9 [ catdes-amdea-20201224.tar¥

2
[)fsides-amdea-20201224...

HMA ERER FRER
8517918720 2020-12-1013:24  2020-12-11 1831

vk

JANF-8

TPl

0/ 1 BOATITIMEER

7. ERFEDTTHER

tar 7P—HA 7774 ILOREMIERT IS E. ATDE 7—h1 7ORRAIGET T, "BRL I

BEELET7 AT ICATDE DF—F A A—=IDPHASNTVWET,
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Armadillo DER%Z AN 3Rl

@ C:¥atd d64-20201224, d d64-20201 d64-20201210% - [m} X
TP REE RRV BREAYA) YD ALFH)
o= X A
EM BE FAR JE- #3 Ak ER
7" C¥atdes-amde4-20201224 deg-amde4-20201 d64-20201210% v
X EHER FREE VI TS5 TP
vmdk] 3829465088 2020-12-10 1140 2020-12-11 1833

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

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

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

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

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

[F] vmmarelog

0/ 15 BDF TSI MEER

4.2.1.5. Linux CtarxzFERXD7 71 IV ZRHET %
tarxz E#E7 7 1 L O EH
tar O xf A7V g VEFERALUT tar.xz EE7 7ML EEBUES,

1.

[PC ~1$ tar xf atde9-amd64-[VERSION]. tar.xz

FRF D5 THERE

tarxz EfE 7 7 1 IVOEBRENRTI D&, ATDE 7—HA 7OERITET T,

[VERSION] =« L 7 h UIC ATDE DF—F A X—IDHAESNTVWET,

atde9-amd64-

vmdk
vmdk
vmdk
vmdk
vmdk
vmdk
vmdk

[PC ~1$ ls atde9-amd64-[VERSION]/
atde9-amd64-s001.
atde9-amd64-s002.
atde9-amd64-s003.
atde9-amd64-s004.
atde9-amd64-s005.
atde9-amd64-s006.
atde9-amd64-s007.

atde9-amd64-s008. vmdk
atde9-amd64-s009. vmdk
atde9-amd64. nvram
atde9-amd64. vmdk
atde9-amd64. vmsd
atde9-amd64. vmx
atde9-amd64. vmxf

4.2.1.6. ATDE D&

ATDE D7 —hA4 T7=2EBRLET« L7 NUICEET 2IREY Y Vg (. vnx) 7 7 1 JL%Z VMware £
TH< & ATDE 2#EENT B ENTEFT, ATDE9 IOV« viulgeh1—H—%, Tk 4.1. 1—H—
ZENRAT—R, [RULET @,

x®4.1 1—HF—ZENRRXT—R

1—H—% JIRRT—R 1ER
atmark atmark —pg 11— —
root root dEMED — 1 —

ATDE ZE#8 9 2 REICE > TiE. GUIOY A YEEIERTRSNT ICUT
DESRBRIT—EEIRRSNDHZENHD XTI,

=

R —F—cGoUI 0T > %ETS

ZERFTEFEA

38



Armadillo-loT =~V x4 G4 BB/ =27l

Armadillo DER%Z AN 3Rl

atdeS-amd64 - VMware Workstation 15 Player

Playerl

e~ |- % 0K > 8 6 &

00
——
—

Hnol ALSMLVTT,
MEARELT. YRFLOBRBATEE YA, V27 LEBECEBLTIESY

X

ZDHFHIF.

mENEY,

VMware DF&ET 3D V274 vV AD7 €S L—2 3
>, ZONIC U7k, ATDE 2289 % L IEHEIC GUI O 1 VEEMER

REBFZUTIIRULET,

Player®) v | P - o,

Viware Workstation 15 Player

a

R

atde9-amd64

wHE: )02
0S: ZOMD Linux 5.x LBEOA—L (64 Eob)
S—F3: Workstation 12.x {77
RAM: 4GB

P EEIIVOEEQL)

39



Armadillo-loT =k x4 G4 BB =27 )L Armadillo DER%Z AN 3Rl

EEVYYEE b
N—FII7 Froay
FIA2 HE
[==FE2]) 4GB
LFootyy 4
EAN-F FaAHSCSD 3268
(%) CD/DVDIIDE} /home/atmark/Downloads/deb... @ EZRTHAFDRREEER(W)
E=ESTIr ) RGN OE-SHREEET(S):
UsB Jsh0—3 & -
N):
Dtk Bk Bt T
S 0 2
1527 LA gahtit ST HMEFERHEE(M):
——
2560 x 1600
HIT9A FEY
H370982 SRNERTEDFAN 3B ORATR(X):
256 MB ~
iBh0(A)... HIR(R)
Fautl AN

ATDE [CEID Y THAXEV R LV 7Oty =BT & T, ATDE %=
KDRBICFEHATDHIENTEXT, REVYYD/N—RI 7R EDE
B AEIC D W TIE. VMware %t Web R — ¥ (http://

= www.vmware.com/)m 5. AL TWS VMware DRF 1 XV NG E%E
SRU TSI,

4.22. MO A UHET /N1 ADERA

VMware (&, "X b OS (ATDE)IC & 2EXD AU FIRET /N1 A (USB 7/ X DVD 7% &) DERZ Y
R—rULTWET, T/NARICL> T /KRR K OS (VMware ZE81 L TW2 0S) &4 X k OS TR
ICERTZIENTEF A, ZDOLIBTNARZT XK OS TEAT BHiCiF. XK OS lcF N
A R T 2REDDEICRD XT,

IO N UABET/INA ADFERAEICDWVWTIE. VMware £ Web R—Y
(http://www.vmware.com/) 5. EHL TWS VMware D RF 1 XV
W NarEzsBULTLLEE W,

Armadillo-loT '— kU =+ G4 OEMERESRZ=1T S TcddIcid. TR 4.2. BERESRICERT 2ED A L E]
BETINA R, IERTTINARAZET AN OS ICERETIZNENH D XT,

R 4.2 BMERERRICER T 5D A LATRET /N1 R

FINA R TINM R4
USB YU ZILE#IC Silicon CP2102N USB to UART Bridge Controller
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4.2.3. AY Y R Z 1 VK (GNOME lnK) DS

ATDE T. CUI (Character-based User Interface) BiE# 12T 2 AV RS 1 VigRERLENL £
9, ATDE TETIT2REIAVY RIEFOV Y RIAVIHKRICAD U, ETLUET, OAYY RTAViEK
ICIEWL DD DIEFENH D EITH. ZZTIEGNOME FRI by TRIBICIEE#ES VI M=)l TW3
GNOME iR Z&8 U £,

GNOME iR %= #2819 B Icid. "X 4.1. GNOME iR DES),; DLSICTRAINY TEEDT T r—
Vayvd "T21—F4 VT4, AFTUHIS Timk) ZBIRLTLLLES W,

PFUT—av EEEY A 128138 1334 & @ O

HRICAD
POEYY
TUF—FY .
P i.uzj—ﬁtﬁ
CEPITLE .:.,\w
:;5#“:?,7 BB ue-+720kyTE2-T.
YZFLY—I £ oz

JO00552d

B anuzyro-ome

X 4.1 GNOME #m>K D EEh
" 4.2. GNOME AR D T« Y KU1 DEXSICT1 Y RUDRHEXRT,
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PIUT—ay #@F &R A 12813H13:34 A 8 O

atmark@atde9: ~

2 Wl stmark@atded: - L1

X 4.2 GNOME i RKDV 1>V KW
424 U FZI)LEFEY 7 b7 (minicom)DER
JYTFILBEY 7 R 7 (minicom)®> Y PILBERER. & 43. VUTFIBERE OLSICE
EULEXI, £/, minicom ZENT DimRDIER%Z 80 XFEU EICLUTLEEI W, HEIEN 80 XFELD
INEWIGE. OV Y RAAFICRRDENZ ZEHD FT,

F®43 VU T7IIBERE

IHE RIE
kL — bk 115,200bps
TR 8bit
Ay ZEY b~ 1bit
AU ANV
7 00—l RU

1. T 4.3. minicom OFREDIEN) ICRd ANV REETL. minicom OFREBEZRLE L TL
k=Y AN

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

4.3 minicom DT DFZED
2. K 4.4. minicom OFE, NERIRINFIT DT, Serial port setups ZERL TSN,

t-—-—= [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 4.4 minicom DEE

3. "™ 4.5. minicom DY F7ILIR—KDERE] DNERRSNEFITDT,. A F—%#L T Serial Device

ZEIRLTL 2SN,

| 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? |

4.5 minicom QYY) P ILIR— N DRE
4. Serial Device [cfEET 3 Y7ILIR—hEZAADUTEnter ¥F—Z#LTLEE L,

2 7)LEER USB o — 7 )L (A-microB)ERKRD
FINA R T 74 IVEESRAE

Linux ©<U 7 JLBER USB 7 — 7 )L (A-microB) = ##5 U 1215
A, AvV=ILIUTo L5807 KRRENhEzT, OTHRRS
hix<TH, dmesg ANV REZETI ST, OV ZMHERTS
ZEMNTEET,

usb 2-2.1: new full-speed USB device number 4 using uhci_hcd
usb 2-2.1: New USB device found, idVendor=10c4, idProduct=eab0,
bcdDevice= 1.00

usb 2-2.1: New USB device strings: Mfr=1, Product=2,
SerialNumber=3

usb 2-2.1: Product: CP2102N USB to UART Bridge Controller
usb 2-2.1: Manufacturer: Silicon Labs

usb 2-2.1: SerialNumber: 6a9681f80272eb11abb4496e014bf449
usbcore: registered new interface driver ushserial generic
usbserial: USB Serial support registered for generic
usbhcore: registered new interface driver cp210x
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10.
11.
12.

usbserial: USB Serial support registered for cp210x
usb 2-2.1: cp210x converter now attached to ttyUSBO

Armadillo D&ER%E AN H1IC

& 4.6 #l. >V 7I)LEER USB o — 7 JL(A-microB) ##t ks 0 O &

oo Isn"s YU 7 ILEER USB 7 — 7 )L (A-microB) At
ttyUSBO ICEID HToNc I ENFMD ET,

F +—%# U T Hardware Flow Control & No ICEREL TL &L\,

G *+—%#H L T Software Flow Control Z No ICERFE UL TL 72 L,

;F_

MR—RDEF—%FLTLLIEE W, X 4.7. minicom DY 7 ILIR— K D/VT A —45 DE

NRRENKT,

o [Comm Parameters]---—------- +

Current: 115200 8N1
Speed Parity
<next> L: None
{prevy Even

9600 Odd
38400 Mark
115200 Space

moow >

o ==
<<c d4wmwog
codOoO o1

Stopbits
W: 1
X: 2

0 o
ki

Choice, or <Enter> to exit?

X 4.7. minicom DY ZI)LIR— R DI A =5 DEKRE) Tl XL —h, =K. XA bV
TEY . KUFT A DREZITVWETD,
IRTEDE
7 ILiR—

4.7 minicom @2 U 7 IJLIR— Kk DIRF A —%5 DFERFE

ﬂ_ti Current) ICERRESNTWVWET, TNZNDEOARIE "E 4.8. minicom ¥

DREME) 2ZRU TS,
Current: 115200

XL XF‘yjt‘\yF
T— 9E AUL ¢

4.8 minicom ¥ Y 7 J)Lik— k DREE

E¥x—Z#UL T, ImXL—h%Z 115200 [CREL TLEE W,

QF—ZHWL T,

Enter ¥—% 2@ L T. "E 4.4. minicom OFBE) ICR>TLEE W,
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13. T 4.4. minicom ME&E; H5. Save setup as dfl; ZFEIRL. BEEREL TLREE L,
14. TExit from Minicom, %Z#R L. minicom DEREZRT LTSV,
minicom ZEEIS T 3ICiE. "X 4.9. minicom {281 HE] OLSICLTLIEE U,

[ATDE ~1$ sudo LANG=C minicom --wrap —--device /dev/ttyUSB0

4.9 minicom &&=

TINA AT 7AIEAIE. BEICK > T /dev/ttyS0 v /dev/ttyUSB1 &
REOERTHEZERRZHBENHD £,

minicom A —7>9 2 /dev/ttyS0 %> /dev/ttyUSBO & W > T /N1 X
7714 I)UIE. root XfclE dialout ZIL—FICELTWSA—F—ULHT
JEATEXEA,

d—H—% dialout ZI)L—TIC AN B2 &ET. MUE. sudo ZFEH T (T
minicom T /dev/ttyUSB0 ZA—T7F> B3 EMTEXY,

[ATDE ~]$ sudo usermod -aG dialout atmark
[ATDE ~1$ LANG=C minicom —--wrap —--device /dev/ttyUSB0

minicom Z T8 3IclE. £9 Ctrl-a [cHWT g F—ZANLET, ZOB, UTOLSICRER
INnfcs es) lCh—YVILEELETEnter ¥F—%Z2 AT % & minicom D& T UET,

Leave without reset? |
Yes No |

+ —_——+

1
+

X 4.10 minicom #& T &2

Ctrl-a [CHEWT z F—Z AN T B E. minicom DAY Y RAJILTHERR
/ ShET,

43. A —Tx—ALALAFI b

Armadillo-loT =~ 24 G4 DA VI —T 1 —RALATIRTT, BA VY —T T —ADEBRER
EHEERLTLLIEE 0,
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Armadillo DER%Z AN 3Rl

LELC

JP

Cco

COND CONTO SE

ON12

ON11

ON15

CON2 CON3 CON4

CON6 LED3 CON14 SW1

H411AvT—Tx—ALA47 TN (5F—XAIR)

| | | |
P o

| coNe () ®
| | | | (o] ILEDS SW1

CON2 CON3 CON8 CON4 CON14

CON1

K412 49 —Tx—ALAF I~ (U—XIEM)
RAA A VI—T 1 —AANAB

BEBES A9 —T1—R% AR &5E

CONI1 SDA>YF—Tx1—2R microSD XA ~ -

CON2 LAN A > % —Tx—2R2 RJ-45 3% % -

CON3 LANAv9—7xz—2 1 RJ-45 1%%5 % -

CON4 USBArv9—7x—2R USB 3.0 Type-A Ik % -

CON5 M2A4Y9—Tx—2R M.2 O% %7 % (E-Key) -

CONG6 UsBavy—Jl4v9—7xz—2X USB micro B %47 % -

CON7 JTAGAv9—Tx—2X EyAwv4 8 Ey(2.54mm Ey F) -

CONS8 HDMI A > % —7 £ —2 HDMI Type-D %4 % -

CON9 LVDS A v¥—T7x—2X LVDS ax¥ 4% 31 B> f&EkEm: 50 [

CONT0 MIPI-CSI A > % —7 £ —2X FFC 3%% % 15 E>(Imm Ev F) B 30 @l

CONT1 WAV I—Tz—2R 1 EyAv 4 34 E2(254mm By F) -

CON12 HRA VI —T T —R2 EyAv4 16 EV(2.54mm £y F) -

CON13 RTICNY O TPy TAT—Tx—2 BitRy 7 2 xHISE: CR2032 &

CON14 BREANA VY —T—R 1 DC¥vwvy MIST 57 WE 2.1mm
A2 5.5mm

CON15 BRANA VI —T1—R 2 EyAvSy 2 EY(@2mm EyF) -

JP1 BEIT/INA ZARET v X EyAy4 2 Ev(2.54mm By F) -

SW1 A—H—=AvF YUK YF -

LED3 1—+—LED LED(#&®. ¢3mm) -

LED4 EIR LED LED(fx&. HELR) -
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Armadillo DER%Z AN 3Rl

HRES

A9 —Tx—R%

i

=

SP1

M2 BRAZ v R

ANR—H—(M2, L=2.45mm)

kA FRAEFTHICEFDZERTHD. REROFBRAIELEHZRILTZHDTEH D EA,

K413 4>9—T—XLA 7Tk LTE EFIL(T—ZXAH)

LED20

K414 4>9—Tx—ALAF7 VK LTE EFI)L(7—XEH)

K45 1>9—7 1 —RAAR

HEES A9 —T1—R% R BE

CON21 3GITEFZ VT FAVI—Txz—2 1 BRI R Y {&EREm: 30 [l
CON22 3G/TEZ YT HA VT —Tx—R2 NERESIRY Y fEkEa: 30 [m
CON23 nanoSIM ¥ % —7 1 —2X nanoSIM XA v k -

LED20 3G/LTE 25 —% AHEZRHE LED LED(#&. ¢3.4mm) -

liEkEFRIERAEEFRICEFTZERTHD. EROBIRAIELBERZRILET 25D TEHD £ A,

4.4. EwmITE

Armadillo-loT ¥— kU =+ G4 &£ A%
e, IR UET, 3G/LTE B7Z VT +H LU nanoSIM A— REGEFIIC DLW TR,

A7 YT FE L nanoSIM H— REERHl, 2B L TSV,

BOEHAZ "X 4.15. Armadillo-loT &“— ko 1 G4 D

"% 4.18. 3G/LTE
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4.15 Armadillo-loT &— k7 =1 G4 OiEwH
Armadillo-loT — ko 1 G4

AC 7% 7% (12V/3.0A)

YE2ER PC

Y 7 )L@ER USB 7 — 7 )L (A-microB)
LAN HUB

Ethernet 7 —7 )L

microSD #1—RK

© 0 06 06 6 600

USB XEU
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Armadillo DER%Z AN 3Rl

O F+R7LAHDMI X
® HOMIs—7IL

=

E2F PC h* Windows DiH&. —&8D Bluetooth /N1 A R Z A /WA
USBOAVY—I)IlAv57—T7x—RERBUR—MESOCOMEZEEHEL T
BEL. USBOYY =LA VY —T 1 —ZIWFHBTELRWNI ENBD FT,

& FIAR IR—Tr—
TPAME)  BIER EBRV ALTH)
o = HE B

® nxs
= *-R-F
@ 3vpa-5-
W YIvE EFA, BLUN-L IV MO-5—
i@ YATLTIIA
B t*1UF1 7R
B yobory avk-vk
B VIrII7 FI4R
- TAAT Fo17
W F1ATLA PHT9-
@ xyb7-7 7T
P 17y
b £2-9Y 154 FIHUA
¥ o7-Lor7
JOotrut
~ | -k (COM & LPT)
§ Bluetooth VY72 DIEESUT)L (COMT)
i Bluetooth UV 7EHOERLY T )L (COMS)
i Silicon Labs CP210x USB to UART Bridge (COM?7)
W T Ar DR OMAT T1DY T TR

K 4.16 COM7 h'5&a LU TWBIREE

CDHEIF. TINA ANYEZK—I v —hH 5 Bluetooth DF /N1 A %BIRL T
ITR— N DREFFMARTE, NS COM DEFEESAELTET SH. Bluetooth
FINA ZA%ERTLTLIEE W,
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o TR RS-
IJPMILF)  BER J|RNV)  ANILVTH)
&= HHmE B BX®

v & PC-0118
6 Bluetooth
- @ USBIRIH IR-Jv-
i A-FrroAhBLUEA
@ 5
F--F
& Jypar-4-
W YIUE EFA, BLUS-L IV D5
BB v2A7LFA
B v£1UF1 FIHR
B yoror7 k- k
B v7ro17 7142
- TAAT F217
0 712711 79T 5~
@ Ry k7= PHTH=
P 1Ty
k1YY 1F-II1A T A
¥ o7-L17
O Jovyy
v i -k (COM £ LPT)
@ Bluetooth UV 7EADEEIUTIL (COMS)
@ Bluetooth U7 EZBOFEIITIL (COMY)
i Silicon Labs CP210x USB to UART Bridge (COM7)

=TT T

X 4.17 Bletooth [cE|X4 D COM £#ZEE L /= REE

REYY>YTHZATDEICUSB OAVY —ILA VY —T 1 —ATFT/I\A X%
BEind 31551, COEEEHDEF A,
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418 3G/LTE A7 T F & L V' nanoSIM 11— RiEfEHl
©Q 3G/LTER7Z>7T+
® nanoSIM 71— R ¥nanoSIM 1— R FT — XA Z I IIRETOHBERAEETT,
45. Vv VINEVDERFEICDWT
Vv VINDEREERZRET S ET. Armadillo-loT 5=k U z4 G4 ODIFEEZTEI B EMNTEET,
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X 4.19 JP1 OfIE

EIvVINIEREICIGU TYIDBEZDIBRINHD £, 2 TiE, JP1 ZA—-—TVICEKRELTHEE,

vy VINDA—=T>, Ya—hk&lF

ﬂlf#—7y1tmyvyNEymyvymv7vh%§ﬁbTmm
VWIRRET Y,

iir&a—hjtuyvyNEymyvvavvh%EﬁbTMé
IRRET T,

46.viTT 4 Y DERAE

ViTT 0 Zid. Armadillo ICFRETA VYA —ILENTVWBETFRANITFTAYTY, KETIRE.
Armadillo DFRE7 7 M ILOREBEIC Vi TTr ¥ ZFEALET,

ViZF1%lE. ATDEICA YA RM—=ILEN TS gedit P emacs BEDTFRARNITFT ¥ EIFERD,
E—RZEF > TVWBRZENKERPFIYTI, ViDE—RICIF, AV RE—REAAE—RIHBD £,
ORYRE—ROBFICADUAEXFERINRTIATYY RELTHERDODNET, ANE—RTRERXFOAAN
TEEY,

AETRIIAYY RFlIZ ATDE TEITIDLSTLHE L TWEITH, Armadillo TEEU L SICETT
B5ZEMTEET,

4.6.1. vi DEH

Vi ZEEE T BICE. UTOINYY RZABDLET,
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Armadillo DER%Z AN BRI

[ATDE ~1# vi [file]

4.20 vi Di2E
file ICT77AIBDINRAZIBET D E. 771 ILDMRE (+file+ DNFEE U R WEE IXFRIER) 1TV E
I VilFOAVY Y RE—RDIRRETHEENL £ J 0
46.2. XFDAN

NFEEANTBICIE AV RE—RHOSANE—RABITIZNENHDFT, IV RE—RHNS
ADE—RICBITITDICIE. "R 46. AHE—RICBIFTIZIAVVR, ICRIIAVVYREAALET,

ABDE—RABITERIE. F—ZANITNEZDOIEIXFHIANENET,
K46 AHE—RICBITIFSHIAYVR

avvR B

i

a

A=V I D& BHERNSXFANZRA
A=YV ILDEBZHSXFAN =R

ADE—RHNASOAV VY RE—RICEDEWGHRIE, ESCF—ZANT B ETRZ IENTEZET,
BEDE—RMRIDOOSHBLL B> THGEIF. ESCEF—Z2ANL, —BOAVYYRE-—RARSZZEICEDIE
AEBITET,

If AAEEEEEZ OFF (C

ViDAX Y RZE ANT BKid ATDE OHAFEAS Y X T L(Mozc)Z OFF

K ULTLRREW, BEREBANDY AT LD ON/OFF (&, ¥/A/£2B8F—TTT
STEMNTEET,

fiie Tay ENBNOIAXYY REANLBEOXFANORKMUEZ X 4.21. ADT-RICBITT
2OX Y ROFHHA) IKRUET,

H—vIL
Armﬁ [lo

laja<woR
ANRaGIE

lja<wok
ANBREE

BK4.21 AAE—RICBITIZIYY ROEHA
vi TOXFHIER

VY —ILDOBREIC K > Tld BS(Backspace) ¥ —TXFENHIBRTE T,
= "H) XEDNAASINZHZENHDET, 2DHEIF

Zald. 14.6.4. XFOHI
fR1 THEAISIVY FZ2ERL. XFZHIFRL TSV,

4.6.3. h—VILOBE

ARF—TH—YVILOBFNTEXIN, AVVYRE—RT IR47. A—VILOBEFHITY R, TR
AV YV REANTDBCETHEN—VILEBEIT DI ENTEET,
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RA4T H—Y ) OBEITVR

VR EhfE

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

4.6.4. XF DOHIER

XFEEYIBRT 25E8FE. OVYRE—RT K48 XFOHIBRIVYY R, [CRIIAVVYREAHLE
ER

K 4.8 XFODHBRAYV R
aAvUR BE
X H—V I EDOXFE%HIER
dd BETEHIRR

'x;y ANYY R, Tdd) A¥VY RZABDUEBEICHIRENZXFZ M 422 XFxHKRIT2AT Y
RDEEE) [CRUET,

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

£ 4.22 XFEHIRT ZIY Y ROBHA
4.6.5. RIFEMRT
T ALOBRE. KTETSAVY RE TR 49. 8F - KTIATY R ERUET,

FKA9FRE - RTINYVR
avv R Eh{E
gl EHEEREFETICRT
wlfile] 7 74 L% +file+lCIBE U TRE
1w 7710 %E FEEREELTERT

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

5.1. &

BRANA VI —T7 1 —RCERZERT 5 E Armadillo-loT '— kU1 G4 HNEEUFE I, #E
9%5E& CON6G (USB OV —Il4 5 —T7x1—R) hSEEOIVMNERRENET,

BICL> TEBE-RMDPIE(ELET, FULIE T13.2.14. JP1(EET/N

/ Armadillo-loT —h D x4 G4 DERBEABETOY v > /L JP1T OIK
ARREI VIV ZSRULTLLESI W,

WTFIcEEA T 0flZRL XTI,

U-Boot SPL 2020.04-at7 (May 21 2022 - 11:21:55 +0900)
DDRINFO: start DRAM init

DDRINFO: DRAM rate 4000MTS

DDRINFO:ddrphy calibration done

DDRINFO: ddrmix config done

Normal Boot

Trying to boot from BOOTROM

image offset 0x0, pagesize 0x200, ivt offset 0x0

NOTICE: BL31: v2.4(release):lf-5.10.y-1.0.0-0-gba76d337¢956
NOTICE: BL31: Built : 11:08:22, Apr 6 2022

U-Boot 2020.04-at7 (May 21 2022 - 11:21:55 +0900)

CPU: i.MX8MP[8] rev1.1 1600 MHz (running at 1200 MHz)
CPU: Industrial temperature grade (-40C to 105C) at 26C
Model: Atmark-Techno Armadillo X2 Series

DRAM: Hold key pressed for tests: t (fast) / T (slow)
2 GiB

WDT: Started with servicing (10s timeout)

MMC:  FSL SDHC: 1, FSL SDHC: 2

Loading Environment from MMC... OK

In: serial

Out: serial

Err: serial

Bui ldInfo:
- ATF ba76d33
- U-Boot 2020.04-at7

first boot since power on

switch to partitions #0, 0K

mmc2(part @) is current device

flash target is MMC:2

Net: eth@: ethernet@30be0000 [PRIME], ethl: ethernet@30bf0000
Fastboot: Normal

Saving Environment to MMC... Writing to redundant MMC(2)... OK
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Normal Boot

Hit any key to stop autoboot: 0

switch to partitions #0, OK

mmc2(part @) is current device

31051784 bytes read in 675 ms (43.9 MiB/s)
Booting from mmc ...

#t#t Checking Image at 40480000 ...
Unknown image format!
60012 bytes read in 5 ms (11.4 MiB/s)
it Flattened Device Tree blob at 45000000
Booting using the fdt blob at 0x45000000
Using Device Tree in place at 0000000045000000, end 0000000045011a6b

Starting kernel ...

[ 1.606026] imx6g-pcie 33800000.pcie: invalid resource

[ 2.618095] imx6g-pcie 33800000.pcie: failed to initialize host

[ 2.624095] imx6g-pcie 33800000.pcie: unable to add pcie port.
OpenRC 0.44.7.10dab8bfb7 is starting up Linux 5.10.117-r0 (aarch64)

* Mounting /proc ... [ ok ]

* Mounting /run ... * /run/openrc: creating directory
* /run/lock: creating directory

* /run/lock: correcting owner

% Caching service dependencies ... [ ok ]

% Starting rngd ... * Mounting /sys ... * Remounting devtmpfs on /dev ... [ ok ]

[ ok ]

% Mounting security filesystem ... [ ok ]

* Mounting config filesystem ... [ ok ]

[ ok ]

* Mounting fuse control filesystem ... * Mounting /dev/mqueue ... [ ok ]

[ ok ]

* Mounting /dev/pts ... [ ok ]

* Mounting /dev/shm ... [ ok ]
fsck atlog | * Checking at-log filesystem /dev/mmcblk2gpl ...udev | * Starting
udev ... [ ok ]

[ ok ]
cryptsetup | * Decrypting encrypted secondary partitions ...overlayfs | * Preparing
overlayfs over / ... [ ok ]

[ ok ]
udev-trigger | * Generating a rule to create a /dev/root symlink ...hostname | *
Setting hostname ... [ ok ]

[ ok ]
udev-trigger | * Populating /dev with existing devices through uevents ... [ ok ]
fsck | * Checking local filesystems ... [ ok ]

root | * Remounting filesystems ... [ ok ]

Localmount | * Mounting local filesystems ... [ ok ]
urandom | * Saving 4096 bits of creditable seed for next boot
bootmisc | * Migrating /var/lock to /run/lock ... [ ok ]
bootmisc | * Creating user login records ... [ ok ]
bootmisc | * Wiping /var/tmp directory ... [ ok ]
dbus | * /run/dbus: creating directory
dbus | * /run/dbus: correcting owner
micron-emmc-reten | * Starting micron-emmc-reten
dbus | * Starting System Message Bus ...syslog | * Starting busybox syslog ...
[ ok ]
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[ ok ]
networkmanager | * Starting networkmanager ... [ ok ]
buttond | % Starting button watching daemon ...podman-atmark | * Starting configured
podman containers ... [ ok ]
[ ok ]
reset _bootcount | * Resetting bootcount in bootloader env ...Environment OK, copy 1
chronyd | * Starting chronyd ...reset bootcount | [ ok ]
sshd | * Starting sshd ... [ ok ]
[ ok ]
local | * Starting local ... [ ok ]
Welcome to Alpine Linux 3.15
Kernel 5.10.117-r@ on an aarch64 (/dev/ttymxc1)
armadillo login:

U-Boot 7OV 7k

USB d>VY—J)L+1>%—7 x—XR IC"Hit any key to stop autoboot:" NHA TN TWBEICAAL
50F—AHN%Z1T5& U-Boot 7OV T ENRRENET, COMEICF—ANDRITNITEBRIICE
BLEI,

1 (BER)
Bui ldInfo:
- ATF ba76d33
- U-Boot 2020.04-at7

first boot since power on

switch to partitions #0, 0K

mmc2(part @) is current device

flash target is MMC:2

Net: eth@: ethernet@30be0000 [PRIME], ethl: ethernet@30bf0000
Fastboot: Normal

Saving Environment to MMC... Writing to redundant MMC(2)... 0K
Normal Boot

Hit any key to stop autoboot: 0

u-boot=>

2. A1 Y

EFNETIZEeO071y 7Oy 7 hpRREINES, rooty h—&I—H—dD Tatmarky, <O
AVFTBIENTEET,

r9.7.2. SWU A X—YDER) DFIET initial setup.swu Z#@HAE Uk Armadillo @ Trooty.
Fatmark, 1—%—I(Cld. initial setup.swu fERBFICAA LI/ R T —RMNBESNE T,

initial setup.swu ZEA LA WES. Trooty 1—H—Z#EIOS A VEIC/SAT—REAHETIC
HUWIKRT—REREINET, Tatmarky 1—H—(&, DERETEOYIShTWET, 00Oy
U ZBBRT BIci3. Trooty 1—HY—TOY 1>~ U. passwd atmark IX > RT Tatmark; 1—H—
IRAT—RZFRELTLEEL,

RETD/NRT=RICRERXFZDOTZILT 7Ry bl INXFDOTZILT 7Ry b 0 D5 9 TTOEF,
ZOM(EES - ARRBE)EEDEIENTEXT,

1. root TOZ1 Y

57



Armadillo-loT =~V x4 G4 8@/ =27l TmEEIRT

EANRA T —RZZEBULEY,

armadillo login: root
You are required to change your password immediately (administrator enforced).
New password: ‘]

Retype new password: €9
Welcome to Alpine!

Q@ HFULWIRT—REAHALET
O FLWIRT—REBAAULET

2. atmark TOZ1 >

FHPRETOY 7ENTEXI DT, root T—ENRXT—RZRELTHASOT1 Y LET,

armadillo:™# passwd atmark ‘,

New password:

Retype new password:

passwd: password updated successfully
armadillo:™#f persist _file /etc/shadow (2]
armadillo:™# exit

Welcome to Alpine Linux 3.16
Kernel 5.10.118-1-at on an aarch64 (/dev/ttymxcl)

armadillo login: atmark

Password: 9
Welcome to Alpine!

Q@ atmark I—H—D/)XRXT—RZEEITYV R, 19.7.2. SWU A X—IDERR) ZERLES
BICIFAETYT

@ RT—RI77AIIEXEILLET,
© FBELL/NART—RTOSMIVTEIENTEET,

8D, ZOFXTIEFVRATLD OFF §2EHBIESEHZATCLEVWET, #
D7z persist_file AYY RAFHEBREINTWET, 2OONYY RZFAT
5ETIT7AINBNTEREZRMRIZDIENTEXRT, NRT—RZH
EURBRICIEUTOOAYY REZRTLTLEEI W,

Armadillo BaseOS Tlg)L— bk 7 71 LY X7 LI overlayfs Z#AL T

[armadillo ~]# persist file /etc/shadow

persist_file AY > RICET S5 79.8.2. overlayfs & persist_file
IC2WT) Z2ZRULTLIEE W,
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5.3. iR TH3E

ZEIIRT I BIHEIE. RD LS I poweroff Y R%EEITL. reboot: Power down; &FRR
SNEOZERUVUTHSERZYIMLET,

[armadillo ~]# poweroff
* WARNING: clock skew detected!

urandom | * Saving random seed ...chronyd | * Stopping chronyd ...syslog

| * Stopping busybox syslog ... [ ok ]

over layfs | * Unmounting /etc ... rngd | * Stopping rngd ...podman-atmark | =
Stopping Start podman containers ... [ ok 1 [ ok ]

* start-stop—-daemon: no matching processes found

podman-atmark | [ ok ]
[ ok ]
udev | * Stopping udev ...hwclock | * Setting hardware clock using the system

clock [UTC] ... [ ok ]
% in use but fuser finds nothing

over layfs | [ 1]
over layfs | * Unmounting /dev/shm/overlay etc lower ... [ ok ]
networkmanager | * Stopping networkmanager ...overlayfs | * Unmounting /var ...nm-

dispatcher: req:1 'connectivity-change’ : find-scripts: Cannot execute ’/etc/Netw.

[ ok ]

dbus | * Stopping System Message Bus ...nm-dispatcher: System bus stopped. Exiting
% in use but fuser finds nothing
over layfs | [ 1]

[ ok ]
over layfs | * Unmounting /dev/shm/overlay var lower ... [ ok ]
over layfs | * Unmounting /root ... [ ok ]
over layfs | * Unmounting /dev/shm/overlay root lower ... [ ok ]

localmount | * Unmounting loop devices
over layfs | * Unmounting /home ... localmount | * Unmounting filesystems
localmount | * Unmounting /var/tmp ... [ ok ]

localmount | * Unmounting /var/app/volumes ... [ ok ]

Localmount | * Unmounting /var/app/rollback/volumes ... [ ok ]

localmount | * Unmounting /var/lib/containers/storage readonly ... [ ok ]
localmount | * Unmounting /var/log ... [ ok ]

localmount | * Unmounting /tmp ... [ ok ]

localmount | * Unmounting /home ..

% in use but fuser finds nothing

Localmount | [ 1]

localmount | * Unmounting /var ... [ ok ]

localmount | * Unmounting /etc ... * in use but fuser finds nothing
Llocalmount | L1 ]

[ ok ]
over layfs | * Unmounting /dev/shm/overlay home lower ... [ ok ]
killprocs | * Terminating remaining processes ...mount-ro | * Remounting remaining
filesystems read-only ... * Remounting /etc read only ... [ ok ]
mount-ro | * Remounting / read only ... [ ok ]
mount-ro | [ ok ]

The system is going down NOW!

Sent SIGTERM to all processes

Sent SIGKILL to all processes

Requesting system poweroff

[ 62.855146] imx2-wdt 30280000.watchdog: Device shutdown: Expect reboot!
[ 62.862470] reboot: Power down
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halt ¥ Y R TR T S 72154&. Treboot: System halted; &EFRRIh
TH 5K 128 M. Armadillo (FBEINICEREL X T, BEERICKT S
B 3HIcH poweroff AX Y REFIBL TSI,

BREZBERATSREE. AVTFUHIcEZXSncEaZkRfcH. BERE
Ui, —EREULFOBENHD XTI, AFEtLEY MIBEDOAC Y
Y DIZBICKDERKE U TOEED TI,

- DC 7S 7ITERZYIMTLIcHE : K5 7
- AC 7S 7fITERZVIMILIZE K1 2

VTIUBICEZSNICERDKRITBENICERZHBIRALLEE. BIR
—TYANTFENT EFULBVWEOIHEREGORAELZDET,

\I
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Armadillo-loT =~V x4 G4 8@/ =27l I —H—Eex

Ei :l__:U{_—Eﬁn‘

7YY= T7 /EHEREHAROI—Y IR LT, BAERITOREART—F DRHP AT
BASETZREITITEY—EARE, I—YV-—BRIDZERABT—ERZRIFZIENTEXT,
Y—EXZRF2HiciF. "7y hN—0720/ Armadillo U b I 2—F—FFZ T 2HENHD
ESERS

A—H-Z{FI2ERDESBY—EREZZIFEZENTEET,
- BEARPEHESEOETEBRNOME - fBE
- BAZEBITOREART—YDF o >vO0—R
CBRWBIEON—I 3 YTy SIS EBEREOSMSEERE
- BRUARICETAIREEIF—PAIRY NEORAMSEE(E

HULIE. TPy hY—2F72 ./ Armadillo 1 by 2ELIEE 0,

7y h~¥—9772 ./ Armadillo Y ~

https://armadillo.atmark-techno.com/

6.1. BARME IR

1I-Y-BRETHIC. BARRERTZIET. BAZATOREAMT—4, 25 YO0—RT
BTENTEDLSILRDET,

BARGDEHROFUWFIRIZUTO URL 2SR S0,

Armadillo-loT G4 BAS mE %

https://armadillo.atmark-techno.com/armadillo-iot-g4/register

61


https://armadillo.atmark-techno.com/
https://armadillo.atmark-techno.com/armadillo-iot-g4/register

Armadillo-loT #— kY x4 G4 HREIY =27 EMERERR A

7. ENERESE TR

ARETE. N\—R7 7 OEEHERICERTZ2IVY RPZOETFIRICOWTHALET,
N=R7 7 OEFEBUADENDOITY Y RPFIRICOWTIE 9. Howtoy Z2ZRUL T LS,
71. Yy NT7—7

ZITIERE RYMNT—VDRETEICOVWTHBLET,
7.1.1. EZRAgERRY KT —7

Armadillo-loT &"— k2 41 G4 |, 2 DD Ethernet IR— MHEHINTWET, Linux Sk,
N2 ethd . ethl CRZZFY,

RTIVRXYRNT—DEXYRNT—=IFTINA R

Xy hT—7 XY RNT—IFTINA R HERORE
Ethernet eth0 DHCP
Ethernet ethi DHCP

eth1(LAN « ¥4 — 7 = —Z 2)I& 10Mbps(10BASE-T) IC JEX IS T T,
10Mbps TEEETSBAE. LANA V¥ —T 1 —ZX OLAN 1 v 45 —
71— N)EHALLEI W,

7.1.2. 2y NT =V DREAE

Armadillo-loT =k 7 x4 G4 TiE. BED Linux VAT LERK. RYNT—0A4V5—T 11—
ADFKRTE L NetworkManager ##EA L £9, NetworkManager [ RXTDOXRY NT—U %R EE IR
23>V EULTEEBUEXT, AR77aVicE TEDLSICRY NT—=IOANERIT DH1. TEDLKSIC
XY NT—=U%ZERT DD ZFLiBR L. /etc/NetworkManager/system-connections/ ICIRFL X T, &
oo 1D2DOFNARCHUTEROOARI Y a Vv EREFEITDIEEAETIN. 1 D2OFT/N\ARICH LT
BWlIcTEZOARI Y aVIF 1 DEIFTY,

NetworkManager (&, ¢ ®D /etc/network/interfaces Z{E > e REAEHHR— M L TWETH,
ARETIE nncli ZAWEHEZHMTBNULET,

7.1.2.1. nmcli IEDWT

nmcli (& NetworkManager Zi&{E9 27DV R4 Y —)LTT, K 7.1.nmcli @YV R
2%, [ nmcli DERXZERULET, cDZEMNS, nmeli (& THATI 27~ (OBJECT) EWSHDHTE
LU, Fh2Z2NOATY I/ ML TIYY R (COMMAND) 28179 %, EWSERXTIOYY R%E
ANTZBZENDMIDET, oo ATV M ZENZNIC help PAEEINTWRZEE I INSHEH
BnEd,
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nmcli [ OPTIONS ] OBJECT { COMMAND | help }

7.1 nmcli @YY RERK

7.1.3. nmcli OEERRRFEWLS

ZZTHE nmeli @O, ERNREWVAZRALET,
7.13.1. A7 vavo—§

EFINTVWBRIARI VI VO—BERERTDICIF. ROLSICIVY RERTUET, [

[armadillo “]# nmcli connection

NAME uuID TYPE DEVICE
Ifupdown (eth@) 681b428f-beaf-8932-dce4-687edbbae28e ethernet eth®
Ifupdown (ethl) 7b635ed6-2640-7ad8-675d-744db12dd9fa ethernet --

K72 ax7v3>v0—§
KnRENTc NAME [€2WTid, MU [ID] EUTHIAY 32 &N TEXT,
7.1.32. AR 3> OFERE - FHE
AR avzeEIMET BICE. ROLSICAVY RZRTLET,

[armadillo “]# nmcli connection up [ID]

M73 %73 >oEML
Ax7 v avEEMELTBICE. ROLSICAVYREEITLED,

[armadillo “J# nmcli connection down [ID]

K74 A% a>0EME
7.1.3.3. ARV >3 > DER
AR aVEERTBICIE. ROLSICOATY REERTULED,

[armadillo “J# nmcli connection add con-name [ID] type [type] ifname [interface name]

X 75 27> a>vDER

(D] ICixIXI7>¥ayDEE(EER). [type] ICl& ethernet. wifi & W fcERY 1 7.
linterfacename] ICIE1 V7 —T7 1 —RE(TNARA)ZAHULET, chlT kD /etc/NetworkManager/

1 nmcli connection show [ID] IE&>T. KD EHMLRBERERRIZIEHTEET,
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system-connections/ [C[IDJOZFTIARI 3V T 7 AIDMERESNE T, CDOT7AI)%Z Vi BET
WEL. ORIV aVEBEISIEHHHETT,

Armadillo-loT —h DU x4 G4 ZBEHLICESICARI VIV T FAIDEITLERDLRVWED
I, persist file IV RTKHILT 2RENHDET, persist file ATV RICEIT 25T M9.8.2.
overlayfs & persist_file [cD2WT) Z2BL TS,

[armadillo ~1# persist file /etc/NetworkManager/system—connections/{A x> a v 7 7A4ILE&>

7.6 ARV 23>y 7 71 ILDxKHEL

AlD Armadillo-loT '— kD x4 G4 S ARI V3V T 7 I)L%EIE—

/ ULieigald. X737 710I)lDIIN—Z v 3% 600 ICERELT
<12&E W, 600 I[CEZTEH. nmcli ¢ reload ANV RTOAXIYaV T 7
1IN ZzBEFALET,

[armadillo “J# chmod 600 /etc/NetworkManager/system—connections/< %%
avIivAILE>

[armadillo ~1# persist file /etc/NetworkManager/system-connections/<J %
93V I 7AILED>

[armadillo “J# nmcli ¢ reload

SWU M A=Y ZFERALTARI VIV I7AINDT Yy 77— N ET55E
. sWwu A XA=VcESHZARI 3V T 7AILDIN—Z v 3% 600
ICERELTHS, swu M X—IZER L TLIEE W, 7y 77— NETH
IClE swu A X—=—IERIED/N\—Z v g Ui cshdizé, Lo
YV REFTFIBIEFFRETT, swu 7 X—JICBELTIE 79.7. Armadillo
DYITRNDT7HETYIT—RT3B) 2#SECLTLLEEL,

7.1.3.4. AV ¥ 3 > DHIER
ARV avHEHIBRYTZICIE. ROLSICAVY REEFTLE T,

[armadillo “J# nmcli connection delete [ID]

7.7 ARV Y 3> DHEIER

Zhic kD /etc/NetworkManager/system-connections/ D AR gV 7 7L I)LEERICHIBEINE
T, ARV aVDERERREIC persist file ANV RTxEMLT IRENH D ET,

[armadillo ~1# persist file -d /etc/NetworkManager/system-connections/{AX o> a v 774 ILE>

7.8 AxXV 23> 7 74 LEIBRKE DXL
7135 BEEIP7 RLRICKRET S
'R72.EEIP7RLARES ORBICKRET 22, 79 EEIP7RFLARES ICRLET,
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RT2EEIP 7KL ARES

BHE BE
IP7RLX 192.0.2.10
NATR 24
FIAINT =D A 192.0.2.1

[armadillo “]# nmcli connection modify [ID] ¥
ipv4. method manual ipv4.addresses 192.0.2.10/24 ipv4.gateway 192.0.2.1

H79 EEIP7RLAKRE
7.1.3.6. DNS H—/\—% €I 3
DNS H—/\—%$EET 20l%. "X 7.10. DNS H—/\—0DiEE, ICRULET,

[armadillo “]# nmcli connection modify [ID] ipvé4.dns 192.0.2.1

7.10 DNS ¥ —/\—D#EE
7.1.3.7. DHCP ICEREY %
DHCP ICREY 261%. "R 7.11. DNS H—/\—Di5%E,) ITRLET,

[armadillo “J# nmcli connection modify [ID] ipv4.method auto

7.11 DNS #—/\—0DfEE

-ipvd.addresses DK DIC, 7ANT A ZDFEHEIC "-" T35 & THK
/ EUEEZ7ONXT 1 ZHIBRITZZENTEET, RIEIC"+" 2D ET
ZONKT 1 ZBIMT B ENTEEXT,

7.1.38. X7 Y a vDEEZRKRT S

BN TWES ORIV a Vv EBELGE. hESITRBIELEIRIYa v EBEEGMIELL TL
feE L,

[armadillo “J# nmcli connection down [ID]
[armadillo “J# nmcli connection up [ID]

7.12 ARV 3 Y DIEIEDKIR
7.139. FNNA1 XAD—F&

FINA ZAD—E(T/INA R&, 7147, R, ML ARI IV aV)&2ERIT 3ICE. kRDLSICavy
REETULED,
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[armadillo “J# nmcli device

DEVICE TYPE STATE CONNECTION
eth0 ethernet connected Ifupdown (eth0)
ethl ethernet unavailable --

lo Lloopback unmanaged o

K713 FNAAD—E
7.1.3.10. T/\A X D

TINA ABZERT DICIE. ROLSICAVY REERITLE D,

[armadillo “J# nmcli device connect [ifname]

7.14 FINA X D¥Ef

TINA ZZEHR T BICE. BRLESELTWBT/NNA RDOBHBZRIRY

/ 2 aVHWETY, "Error: neither a valid connection nor devicegiven"
EWS Xy tE—IMNKRRINIHFEICIE. nmcli connection RE TER
BOAXRT 3B ZHERL TSN,

7.1.3.11. Z/IXA 2D YI#T

FINA A=Y BICIE. ROLSICAVY REEITLED,

[armadillo “J# nmcli device disconnect [ifname]

7.15 /X1 ZDYIMT

7.1.4. B LAN OEinzHERIT 5

Bk LAN TEBICBENTENMERLE T, REZZEEULBE. BIEBELAVF—T1—R%
BEAWELLTILEE W,

RAUxRyY NT—UARICHDBEHKZEE PINGBEZITVWET, UTOHITIE, @EHKD 1192.0.2.20,
EWSIP7ZRLAZF > TWBEEELTWET,

[armadillo “1# ping —¢ 3 192.0.2.20

PING 192.0.2.20 (192.0.2.20): 56 data bytes

64 bytes from 192.0.2.20: seq=0 ttl=64 time=3.056 ms
64 bytes from 192.0.2.20: seq=1 ttl=64 time=1.643 ms
64 bytes from 192,0.2.20: seq=2 ttl=64 time=1.633 ms

-——192.0.2.20 ping statistics ———
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3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max = 1.633/2.110/3.056 ms

B17.16 % LAN @ PING #EF

TORERE LD, Xy hT—TBEICER LAN MERSNRWEE
DBHDET, REZLIHERL TLRIW, BERICHER LAN OEEGHER
z3 2%E1F. BRLAN DO Y5 —7 1 —XZ2\EEL TS W,

/ B8 LAN BADA > 5 — 7 1 —ZDEMES NTWBHBAE, L—F 1>

7.1.5. 3G/LTE
AZETE. Armadillo-loT '— kv 1 G4 [LE#ENTWS 3G/LTE €Y 2 —LOEAAEIC DL
THBELET,

Quectel & 3G/LTE @F€> 12—/ EC25-J (& R OE/KDDI/Y 7 kXY
JENZTNOEEERESRZT T UL TVWET,

=

7.1.5.1. 3G/LTE F— 7 @EREZITSHIIC

3G/LTE 7—7@EZFIAT 5ICE. BEFEELOIZNHILETYT ., ZNRKICBEETEELSES
Enfc nanoSIMUIM 1—R) & APN BB ZZEfmL X T,

ICBAL Tk, Armadillo ¥ k@ TArmadillo-loT '— k7 = 1 #{ERE

If Quectel & EC25-J BEHET /L TOEBERILEH nanoSIM (Bl ~7 5 V)
HEHSIM—E, ZRERIZIN,

Armadillo-loT ¥ — kU =z 14 BEHEREH SIM — & [https://
armadillo.atmark-techno.com/howto/armadillo-iot-tested-sim]

Armadillo-loT “— kT 1 G4 OERIIIESNTWS I EEZEFRLT
M5 nanoSIMUIM 11— R)ZED 7 TL FEE W,

n ABBIE. nanoSIM 20Oy hEEBHULTWET,
Z#E /microSIM 1 XD SIM 1i— K% nanoSIM 1 Xichy kU7Tcd

D, YA XDERZDHDZFERT S E. nanoSIM X0 v kD EfET 5 R
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HERDET, InSZERBULARBNKIEL I5E
Ho THRILEBANEBD KT,

(& RELAAEIAT

nanoSIMUIM 1—R)DYID RZ=2ZzEAAAICEAT. ZHEZ EICUTHEALTLLEW, BAME
REF. "X 4.18.3G/LTEA7Z VT FHH LW nanoSIM H— REHEA, ZSRUTIEE 0,

APN OREZTIICIF. RICRIIBWRDIBETT,

- APN

C AT

- JXRT—R

. WEFAHT(PAP E7zid CHAP)
. PDP Type(IP ® &% R— )
7.15.2. 3G/LTEDOAXRV > a V= ERT S

% 7.3. APN BEREREN) OABICKET 26z & 7.17. 3G/LTEDART ¥ 3 » DIERL

N
F9,
= 7.3 APN B ERI
HH BE
APN [apn]
1—H—4% [user]
AV SVESEN [password]
XY RNT—=UFINA R [wwan]

XY RT=T7FTNRA X [wwan] [&, "R 74 BEEIY2—ILDOXRY NT—=0FNNA R, 2SRES N,

RTABEEI 12— ILORYNT—IFTINA X

BEEY2—)

RKYKIT—=IFRAR

Quectel & EC25-J

ttyCommModem

[armadillo “J# nmcli connection add type gsm ifname [wwan] apn [apn] user [user] password [password]

Connection

" gsm-[wwan]’

(XXXXXXXX=XXXX=XXXX=XXXX—XXXXXXXXXXXxX) successfully added.

ARV aVREZKEILT S

7.17 3G/LTE DXV ¥ 3 Y DIFE

[Cix. AToOXYYREAALTLIEES W, BEZK{LT B &

Armadillo BN ICBEINIC T —YERZITOLDICRD ET,

FA—a 2% 7 1 —ZANDRENEREFEET 555, gsm-[wwan]-1.nmconnection 7 £ # 2 [CEED

MHESNTIT DT,

M 7.17. 3G/LTEDART Y a DRI AANBOXAyE—ITERENLT 7

I BEER U ETKRELEERS 22 UL,

[armadillo ~

1t persist _file /etc/NetworkManager/system—connections/gsm—-[wwan]. nmconnection

7.18 3G/LTE @R ¥ 3~ DERE DKL
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BERERTTE

7.1.5.3. PAP BELZEMIC U 3G/LTEDOIXRY ¥ 3 v Z2{EHd %

3G/LTE DAXRT T3 /@nuuﬁﬁ_t & T7#J)L kT CHAP |

CRESNTWEY, PAPREEZER

cLiedxvyayvzERd2%a1F K 7.19. PAPRitZzEMIC U 3G/LTE IR 7 ¥ 3 > DIERL

Eﬁ?ﬂ?yp%iﬁbT<ﬁémo

ppp. refuse-pap false

[armadillo ~1# nmcli connection add type gsm ifname [wwan] apn [apn] user [user] password [password]
ppp. refuse-eap true ppp.refuse-chap true ppp.refuse-mschap true ppp.refuse-mschapv2 true

B17.19 PAP RBEEZEMIC Ufc 3G/LTE X7 > 3 Y DIERL

9TIC 3G/LTE A7 ¥ 3a v = EBEH»DIHE
L. T& 7.20. 3G/LTE €Y 2 —LIEA{LFIE,

[EaAx7 Y3 VREEHIR
ICRTEY 12— ILEIEE>1E

zRMUB&IC, T’ 7.19. PAP SBEEZB*IC Ui 3G/LTE XTI ¥ 3>

DYER ZRBL TS L,

7.1.5.4. 3G/LTE €Y 2—I)LDO#IHAL

SIM A—RZANE KTA_IZT\\ Kfcld T7.1.5.3. PAP REEZ2BICUTc 3G/LTED IRV ¥ a vk
B9 %1 ZXEIBERICIE. X 7.20. 3G/LTE €Y 2 —ILHIEEFIR) ICRTEY 2 —IL{HAEZ R

LT IEE W,

[armadillo “J# rc-service connection-recover stop ‘)

usb 3-1.2: USB disconnect, device number 3
option 3-1.2:1.0: device disconnected
option 3-1.2:1.1: device disconnected
option 3-1.2:1.2: device disconnected
option 3-1.2:1.3: device disconnected

option 3-1.2:1.0: GSM modem (1-port) converter detected
usb 3-1.2: GSM modem (1-port) converter now attached to
option 3-1.2:1.1: GSM modem (1-port) converter detected
usb 3-1.2: GSM modem (1-port) converter now attached to
option 3-1.2:1.2: GSM modem (1-port) converter detected
usb 3-1.2: GSM modem (1-port) converter now attached to
option 3-1.2:1.3: GSM modem (1-port) converter detected
usb 3-1.2: GSM modem (1-port) converter now attached to

connection-recover| * Stopping connection-recover ... [ ok ]
[armadillo ~J# rc-service modemmanager stop (2]

modemmanager | * WARNING: you are stopping a boot service
modemmanager | * Stopping modemmanager ... [ ok ]
[armadillo ~1# ec25-clean-reset (3,

0K

0K

optionl ttyUSBO: GSM modem (1-port) converter now disconnected from
optionl ttyUSB1: GSM modem (1-port) converter now disconnected from
optionl ttyUSB2: GSM modem (1-port) converter now disconnected from
optionl ttyUSB3: GSM modem (1-port) converter now disconnected from

usb 3-1.2: new high-speed USB device number 4 using xhci-hcd

ttyUSBO
ttyUSB1
ttyUSB2

ttyUSB3

ttyUSBO
ttyUSB1
ttyUSB2

ttyUSB3
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[armadillo “J# rc-service connection-recover start ‘)
connection-recover| * Starting connection-recover ... [ ok ]

7.20 3G/LTE €Y 2 —/LHIH{LFIR

BERY—EXEZELELET,

ModemManager =1L UL £,

TV 1LY IBEEERITLE T,

aAvY =i LA DERREN., EV1—-ILOBEBZHEZEZIC. BERY—EXZEHLET,

(o)

=1k U7z ModemManager & 3G/LTE £ 1 —I)LEHREHNICHELH
LEIDT. FHTORENIAETY,

7.1.55.3G/LTE ARV Y a3 v ZMHIT D

3G/LTE A7 3 Y DIERER VR ELFRICHEEZ I Ic ORI avaEIT5ICE. X7.21.
3G/LTE@ARV Y a Vi) KR ANV RZETUET,

[armadillo “J# nmcli connection up gsm-[wwan] up
Connection successfully activated (D-Bus active path: /org/freedesktop/NetworkManager/
ActiveConnection/x)

[7.21 3G/LTE®AXRY ¥ 3 VHEIL
7.15.6. 3G/LTE Dkt zMHRT 2
3G/LTE TERICEBENAIENZHEL £T,
& 7.22. 3G/LTE @ PING B5@H#,) KRS ANV RT, ZYRY—0UFTU /D Web H—/\—&

PING@BEZ1TWE YT, VPNEEZFRI ZHREAM VY —X vy MNMIERTELRWESIE. Xy NT—7
ANOBEHERICTEABZTLLIEI L,

[armadillo ~]# ping www.atmark-techno. com

7.22 3G/LTE O PING E:@H:R

IC 3G/LTE PMERS NARVEEN S D XTI, HERIC 3G/LTE DHEERhER

/ 3G/LTELAN D ORI Y a v EMMEE N TWBIEE,. XY NT—2&(E
%9 Bi5E1E. Bl 3G/LTELMNDO ORI Y3y E2EMEL T IZE L,
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7.1.5.7. 3G/LTE ARV Y a3 v Z2YKT %

3G/LTE A7y a>z=Ykrd sicld,. "X 7.23. 3G/LTE A7 v a>=Yd 5, 9 IV R
#ERTUET, 3G/LTE Ax 7y a v =Y d %a1lc. 3G/LTE BiEfRT—EXE2E1LE LRV & BERE
WEBNRITEINZE, BRIICELEUVLEY,

[armadillo ~J# rc-service connection-recover stop 0
connection-recover| * Stopping connection-recover ... [ ok ]

[armadillo “J# nmcli connection down gsm-[wwan] 9

7.23 3G/LTE ORI >3V Z=YHI 3
(1] 3G/LTE BEHmY—EXZEILELET,
(2] 3G/LTE Ax7 ¥ a>vzilLET,
7.158.3G/LTEQOIRV Va3 VvREZRET DHBEDETEER
3G/LTE DR EIFEEH %= nmcli connection modify Y > R TiRET %156, /(X T7—RBEENY Y

%9, "X 7.24. nmcli connection modify A~¥ > KT 3G/LTE OD/IXAT7L—X%Z®ET 3, I
AT IAVY R EFETU, HE/NRT—RZEEREL TV,

[armadillo “J# nmcli connection modify gsm-[wwan] gsm.password [password]

X 7.24 nmcli connection modify A~¥ > R T 3G/LTE D/XR 7L —X%RET S
7.1.5.9. 3G/LTEBEHT—EX

3G/LTE B#EfRYT —EXE. 3G/LTE 07— EHROINEZEHNICERL. YIMZRE UEEIC
BEmRZT>T—EXTY,

SIM A—RHEAZINTE D, NetworkManager ([CE#7% 3G/LTE ARV 3 VY DERENTNTW
&E, PEARETIX 120 Mc—EIARI Y VY DREEERLET, A 73T SIM H—RDER
FEMNTERVWEZIC Armadillo DBEEHZEHET DI EHABETT,

AR a UHEMICE > TWBIEE, YRR EHEL ORIV a Vv EBHICLET,

AR a VBN EMCTE > TWBER. FEDIEILIC PING ZETU%EY9, PING I Z—IChhofce
ZURTREEHTEL, ORIV aVOEML - BEMEEITSETHEEREEBLET,

AXT 2 a v OEML - BMLICL2FERZEEL TH PING NI Z—ICR 255G, BROAY
AT7FflE 3G/LTE EV2—ILDBRZAY - ATV XL (BERZEMLET, EE5ZXMIT D
MMIRET 71 )LD WWAN_FORCE_RESTART_COUNT (Z#&kF L £,

WWAN_FORCE_RESTART_COUNT H#JHAfED 10 THBZE. 1 n5S Q BHIFERDA Y - 7T7
ZEMU. 10 EHE 3G/LTE EVa2—ILOBRAY - AT7ZEML X T, ZNLED NG M HE.
B 10 Blic—E 3G/LTE EYVa2—I/LOBRAY - AT ZEXEBLE T,

TIBHEERETEAY —EX BN LS N TED., AT LERFHFICH —EANBENICHBINET,
PING #3179 %%B5cld. #¥HRETILT "8.8.8.8" T9, CHIEDIREICEDLETEET 71 )L (/etc/
atmark/connection-recover/gsm-ttyUSB2_connection-recover.conf)Z BEZE L T &L\,
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BREZTFAINOHEEZ "R 75 BERY—EXARENIA—F—) LRLET, BHEICTHU THREE
EEBELTLLSE W,

K75 BERT—EARE/NTA—F—

RTA—5—% ZIHAfE R ¥
PRODUCT_NAME - WEZ A/
CHECK_INTERVAL_SEC 120 EEREHA(70) )
PING_DEST _IP 8.8.8.8 OxRT Y 3 VIRREREFERF PING =145t aJ
DEVICE - XY NT=UFNA % Gl
TYPE - XY NT—=0547 1]
NETWORK_IF - XY NT—=U/F £ Gl
FORCE_REBOOT FALSE TRUE ICERET D& PING B@F v 7 NG BF a]
Armadillo ZHBEEILE T,
REBOOT_IF_SIM_NOT_FOUND FALSE TRUE [CERET B & SIM ZiRHE TE R WEFIC aJ
Armadillo ZFB#EE UL £,
WWAN_FORCE_RESTART_COUN 10 PING ZE@BfERZHRE L EEBER CABLUILHEEE aJ
T TLOBESNZEETLE T, RELLBIEITHE RV
BE . BREOAT - AVERDH T 3G/LTE Bl
HEHHET,

REZF7AI (/etc/atmark/connection recover/gsm-ttyUSB2_connection-recover.conf) Z &
%, EERRZAKGLT BICE "X 7.25. 3G/LTE BEHY —EADREEZ XHiLd 5, [IRIT AV
YREERITLTLLIEE W,

[armadillo “1# persist file /etc/atmark/connection-recover/gsm-ttyUSB2 connection-recover. conf

7.25 3G/LTE BT —EXDOREEE XKiRILT S

3G/LTE BEHY —EXDREZER T 5IciE. 'K 7.26. 3G/LTE BEHY —EXDREZHER T
%1 ICRTANVY REEITLTLLEE W,

[armadillo ~J# rc-status | grep connection-recover
connection-recover [ started 00:43:02 (0) ]

X 7.26 3G/LTE B#EHY—EXDREBEZHERIT 5

3G/LTE BEmY—EXZELT BIciF. "X 7.27. 3G/LTE B —EXZFELT S, [CRFTIAV
YRZERITLTLLIEE W,

[armadillo “1# rc-service connection-recover stop
connection-recover| * Stopping connection-recover ... [ ok ]

7.27 3G/LTE BT —EXZELET S

3G/LTE B#Em—EXZBB T 5icld. "X 7.28. 3G/LTE B¥Emt—EXERKBT 3, RV
YREEITLTLIESI W,
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[armadillo “]#f rc-service connection-recover start
connection-recover| * Starting connection-recover ... [ ok ]

& 7.28 3G/LTE By —EXZRMKI 3

IMBICIERREZERNIT I —EXAEZEEINDI LR EDERTIEED 3G/LTE BiERY —EANTRE
Rigae. "™ 7.29. 3G/LTE BiERY —EXAZEMICT 2, IR FIETHERY — E X & KiGHICER
[CTEXT,

[armadillo ~1# rc-service connection-recover stop (1)
connection-recover| * Stopping connection-recover ... [ ok ]

[armadillo ~1# rc-update del connection-recover default (2]
service connection-recover removed from runlevel default

[armadillo “1# persist _file -rv /etc/runlevels/default/connection-recover (3]

K 7.29 3G/LTE B#EHY—E X2 EHICT S
@ BEESEY-—EIEELULET,
O BESY-—EIEEMLETD,
© T-CEROBETFAINEYBREXELLET,

3G/LTE B —ERZEML LI, BEBARICT 5185, X 7.30. 3G/LTE BEmRY —EX %
BHMICT B ICRIFIEZRTLTLLES W,

[armadillo ~“1# rc-update add connection-recover default (1)
service connection-recover added to runlevel default

[armadillo “J#f rc-service connection-recover start 9
connection-recover| * Starting connection-recover ... [ ok ]

[armadillo ~1# persist file -rv /etc/runlevels/default/connection-recover (3)

K 7.30 3G/LTE BiEHEY—EXZBRHICT S
@ BESY-—EIEEMCLETD,
O FBESY-—CEIEERBULET,
© UT-CEROBETFAINEXELLET,

7.1.5.10. ModemManager - mmcli (DWW T
Z Z Tld ModemMamager & mmcli [IcDWTERBBLF T,

Armadillo-loT =k 4 G4 [Cldxy kT —7 ZEIE T % NetworkManager &IFRlIC. €7 A
=B Y 5 ModemManager 1 Y X ~k—J)LENTWVWE T, ModemManager [EE/X1 /L7 O— RN
YRFINARBG/LTE ®Y 12—V B E)DRIEE LU, ERIKAOEERLREZITVWET,

ModemManager DAY Y RS0 VY —)LTH5 mmcli ZEHT 22 & T, 3G/LTE EEDERA
E¥® SIM A— ROBER(EFEES® IMEI 72 E)ZEUS T 5 2 EMAEETT . mmcli DFEL WEWLWHTZICD
WTIE man mmcli Z&B UL T 2S00,
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7.15.11. mmcli - BEES N TWBETLO—EZTIRIT S

BHNTVWBRETFTLO—EZREITDICIE. M 731. BHENTVWDRETLO—EZRIFT 3, I
AT IANVNVREEITULE,

[armadillo:"J# mmcli -L
/org/freedesktop/ModemManager1/Modem/0 [Quectel] EC25

731 BAESNTVWBETLO—EZRIFI S
7.1.5.12. mmcli - E7LDEREZIRFT S
EFLOBEREZEEI 5ICiF. "™ 7.32. ETLDBERZIIGI 21 ICRIAVY RZEITLEY,

armadillo:™# mmcli -m @

General | path: /org/freedesktop/ModemManager[number1]/Modem/[number2]
| device id: XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Hardware | manufacturer: Quectel

| model: EC25

| firmware revision: XXXXXXXXXXXXXXXXXXXX
| supported: gsm-umts, lte

| current: gsm-umts, lte

| equipment id: XXXXXXXXXXXXXXX

(B8

K732 EFLDORRERIST %

ETFLDBEREZEIS I BICE. SIM A—RDED AT SN TWBRELH
NEF, EULL SIMA—RDPEIDMIFSNTWSZ EZERL TS,

=

7.1.5.13. mmcli - SIM DIEHZEET %
SIM DIEHREIME T Bicld. '™ 7.33. SIM DIEREIMS I 3, ICRIAVY RERITLET,

[armadillo “1# mmcli -m 0

D (&)

SIM | primary sim path: /org/freedesktop/ModemManager1/SIM/[number] # [number] AR~
v K CER

1 (&B8)

Larmadillo “J# mmcli -i [number]

General | path: /org/freedesktop/ModemManager1/SIM/0

Properties | active: yes
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BERERTTE

| imsi: XXXXXXXXXXXXXXX

| iccid: XXXXXXXXXXXXXXXXXXX
| operator id: XXXXX

| operator name: XXXXXXXXXXX

| emergency numbers: XXXX

] 7.33 SIM OIFHZEIS I %

7.1.5.14. mmcli - E{RERZIIE T 3

E#RBEHRZIST 5IciE. "R 7.34. BiRERZEEI %) cRIAVYRZ

===

=17

LET,

[armadillo ~J# mmcli -m 0
1 (&B8)
Bearer |
vy RCER
D (&8)

Carmadillo “J# mmcli -b [number]

| type: default

Status connected: yes

suspended: XX

interface: [wwan]

General | path: /org/freedesktop/ModemManager1/Bearer/1

ip timeout:
profile id:

|
|
| multiplexed: XX
|
|
|

Properties

apn:

XX
X

XXXXXXXXXXX

|

| roaming: allowed
| ip type: ipv4v6
| user: XXXXX

| password: XXXXX

IPv4 configuration | method: ppp
| prefix: X

IPv6 configuration | method: ppp
| prefix: X

Statistics | duration: XXX
| attempts: X
| total-duration: XXX

paths: /org/freedesktop/ModemManager1/Bearer/[number] # [number] %)R®D

X 7.34 CiRIEHREDNS I S

!

72. A=Y

Armadillo-loT — kx4 G4 TRAML—Y & UTERELRT/INA AZRICKULET,
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RKRT6 ANL—IFTIRALZX

TINA ZAEF TARITINAR GHEIN—FT1¥aY AV —T1—R

FYR—K eMMC /dev/mmcb Lk2 /dev/mmcb Lk2p1 FYR—R

#>iR— R eMMC (GPP) /dev/mmcb Lk2gp3 7U FAiR—R

microSD/microSDHC/ /dev/mmcb Lk1 /dev/mmcb lk1p1 SDAv5%—7x1—2R

microSDXC A—R (CONT)

USB XEY /dev/sdx [a] /dev/sdx1 USB RA MMV H—T 11—
A (CON4)

BIUSB N\ T ZFIFAL THEE® USB X EY 2K L BEE. B#SNLIBIC sda. sdb . sdc - &BDET,

GPP(General Purpose Partition)lc 2WT

GPP (&, eMMC D@EDiCiEmEEsZEZE L T eMMC RZBICES RS
=0 EEETY. eMMC OBEBODEEREE T RL AE[MIEL B

. /dev/mmcblk2 & K /dev/mmeblk2p* [CXH U TED LS HBEZAH%E

7> TH /dev/mmcblk2gpx DF—FIMNEZHEDLBZZEEHD £ A,

Armadillo-loT 7— ko =1 G4 Tld. 8 MiB ® GPP Z 4 DEpL TW
9, [XEBOARZ " 7.7. eMMC @ GPP D&, IERLET,

& 7.7 eMMC @ GPP QA&

FARITINM R A&

/dev/mmcb Lk2gp0 T4 AEREDRE
/dev/mmch Lk2gp1 FHIEIE

/dev/mmcb Lk2gp2 FHIEI

/dev/mmcb Lk@gp3 I—H—E

72.1. ANL—Y OFERAAE

Z ZTl&. microSDHC h—RZ#E R UBEZFICANL—YDOERAEZHFALE T, LUEDHR
BATld. H@EOEBENTIRERIZEIC. microSD/microSDHC/microSDXC A— K% microSD h— R &
KL LET,

Linux Tl&. 77 EBABERZR T 7AILCT« L7 MNJIE, —DOKRBEICEEHSNTWET, HD
ANL=IFNARADT 7AWV AT L%, CORBEIENTSEE, NOVYRTBHEWWET,
NOYhZETSAYYRIE,. mount TY,

mount AN Y ROBEBIRKRTA—T v NI, ROED TY,

mount [-t fstype] device dir

7.35 mount AV Y RER

-t A7V avickE< fstype ICiE. T77AINIVRTLYA THZIBELES, 77AMIIVRTLYAT

IEEISERAEETT, BRRUMIBA. mount AXVY RIEZT 7AWV ATLYA THHRAULET, Dt
AEBT UHBYREDERIRBRDFEFERFADT, BRICT FAILYAT LY A TH9h > TWBIHEEILEA
THICIEELTLEETW, FAT32 771 IV AT LADZBEE vfat . EXT3 771 IV AT LDIFEIE
ext3 ZIEEULET,
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BE. BALKIEDND D microSDHC A — R FAT32 F/zld exFAT
T77AINWIATALATITIA—=NY FEINTVEXT,

device [Cld. AMNL—=IFNARADTNA AT 7AIE%EEELX I, microSD H— KD /X\—F«
a3y 1 OFE /dev/mmeblklpl . /IX\—F 1 ¥ 3> 2 DIFEIL /dev/mmeblk1p2 &b £T,

dir [Cld. ARNL=—IFNARADT7AIIVRTLAEYIVYRNTDZTALINIEIBELE T,
SD 1 >%—7x—2X (CONT1) IC microSD i—RZE\EAL, UTIKRI ANV RZETITSHE, /mnt

T4 L7 KMYUIC microSD A—RKRDT7 7MY RATLER DY NT B EMTEEXI, microSD H—R
RADOT7 71L&, /mnt T4 LI NI TICRZADEDICHDET,

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

K736 AL—IDITV

ARNL—VEZLICHOANTICIE. PYNITYREWSHEENRDRETT, PYVYIYRNEITSOAYY
Ri&E. umount TY, A a>ve LT, PUNITYRNULIEWTFNRA AN TV RSN TWETFTos Lo K
UEBELE D,

[armadillo ~J# umount /mnt

737 ANL—YDFYIIV N
722. ANL=YDN—FT g VEBETA—T VM

BEE. BALLEDD D microSD 1—R¥ USB XEVF. —2D/N\—F 13 >vz#HFE, FAT32
T77AIWNIRTLATIA—=N Y hEINTVET,

N—F 4 Va3 VEBREZTELEWES. fdisk ANV REFHALUET, fdisk IYY ROEEFIE L
T. —2DIX—FT 4 Y3V TEBREINTWS microSD h1—RD/IX\—F 1 a>vE, 2 DICHEIT 0%
¥ 7.38. fdisk AY Y RICLB/N—TFT 1 Va3 VERE, KRULET, —E. BFEO/N—FT >3 > ZHIkR
LT, Fifcic 724X IVNR—FT 032" 2FFBLULTWEYT, L£LBO/NXN—FT Y3 vicik
100MByte. Z2HDNN—T 43 VICEDDREZEIDHZTTWVWET, FLEHD/N—F 1> 3 >(F /dev/
mmcblk1pl . ZD&Id /dev/mmcblk1p2 &4 D F T,

[armadillo “]# fdisk /dev/mmcblk1

Welcome to fdisk (util-linux 2.37.2).
Changes will remain in memory only, until you decide to write them.
Be careful before using the write command.

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

Command (m for help): n
Partition type
p primary (0 primary, 0 extended, 4 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (1-4, default 1): 1
First sector (2048-15138815, default 2048):
Last sector, +/-sectors or +/-size{K,M, G, T,P} (2048-15138815, default 15138815): +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 (206848-15138815, default 206848):
Last sector, +/-sectors or +/-size{K,M, G, T,P} (206848-15138815, default 15138815):

Created a new partition 2 of type 'Linux’ and of size 7.1 GiB.

Command (m for help): w

The partition table has been altered.
Calling ioctl() to re-read partition table,
[ 305.798606] mmcblkl: p1 p2

Syncing disks.

738 fdisk AVY RIc&B/N—FT 1 a3 VEE

FAT32 77 AMIVVATLATANL=IYFNA R 2T A=< v hFBIclE, nkfs.vfat AY > R%&EERH
ULET, Flc. EXT2 ® EXT3. EXT4 774NV AT LATTA—~N Y NF B[, mkfs.ext2 ¥
mkfs.ext3 . mkfs.ext4d AY¥ Y REFEHALZEXT, microSD H— RD/IX\—F 123> 1 EXT4 771l
VRATALATT7A—=T Y hTBAY Y RAIZERICRUET

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

739 EXT4 771V AT LDIEEE

7.3. LED

Armadillo-loT "— kD x4 G4 @ LED & GPIO TEfiichTW\WBfcod, VI NIz 7 THIEHTS
EMNTEET,

FMALTWBETNAARZANE LED 75 REULTEESNTWS®H, LED VAT LI Y
UTDO7 71L& >TLED OffIZIT5ZEMNTEXRY, LED VS XTFT«r LI MY & LED OMInZ%
RICRULE T,

KRT7TB8LED 75AF« LI KU & LED DX

LEDVZRXF«s Lo NV A5 —Tx—R TFT7AISNUH
/sys/class/leds/led1/ 11—t — LED ## none
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7.3.1. LED ZR4T//BKTS 3

LED 22 A7« L2 NJULLT® brightness 7 7 M JLNEZEZIAD &I K> T LED O =KT/EAT
HETS5TEMNTEZET, brightness [CEZADEMREIX 0~255 T,

brightness (C O INDEZEZ AL E LED R TULET,

[armadillo “1# echo 1 > /sys/class/leds/led1/brightness

K740 LED Zm(T=€ %

Armadillo-loT 7 — k7 =4 G4 @ LED [CIZEEFIEDERED G W o8,
/ OCHAT). 1~255(RUAT)D 2 DDREDHEET B EMNTEEXT,

brightness ([CO ZEZIAL & LED AEATUE T,

[armadillo “]# echo 0 > /sys/class/leds/led1/brightness

741 LED ZH T E 2
brightness ZixAH T & LED OIREMNEIS TEZX T,

[armadillo ~1# cat /sys/class/leds/led1/brightness

742 LED OREZERTT %

732. MU HZERT S

Linux Tl&, LED £5H3HEDY A IV THSE R I LN TEET, e kUK CHOET,
LED 7527« LU N ULT®D trigger 7 71 LAEEZBEAG T LI & > T LED OESUT/HITIC ~ Y
AERET DI ENTEXT, trigger THR—MINTVBERERGUTOED T,

& 79 LED MU HOEE

BE B

none NUAZZELEEA

mmc 1 microSD X0y hDF VR ZVFIcLET

mmc2 eMMC O7 VAV FIcUET

heartbeat DD KL S ICRIT BT ZITVWET

default-on FIC Linux A—XILHSERALET, LED ARTUET

trigger 77 )L ExmARHTEHR—MLTWB RN AHE, BEBDORNY AXKREINET, [1H
FWTWBEDMNIREDKNY AT,

[armadillo “]# cat /sys/class/leds/led1/trigger
[none] rc-feedback bluetooth-power rfkill-any rfkill-none kbd-scrolllock kbd-num
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lock kbd-capslock kbd-kanalock kbd-shiftlock kbd-altgrlock kbd-ctrllock kbd-altl
ock kbd-shiftllock kbd-shiftrlock kbd-ctrlllock kbd-ctrlrlock rfkill® rfkilll di
sk-activity disk-read disk-write ide-disk heartbeat cpu cpu@ cpul cpu2 cpu3 mmc2
default-on panic mmcl

X 743 @i LTW3 LED MU AZERT
LTOOANY Y REETITDE. DMHOESICH/ETZTVWED,

[armadillo ~“1# echo heartbeat > /sys/class/leds/led1/trigger

X 7.44 LED @ MY AT heartbeat Z#ET %
74 21— —XAvF
Armadillo-loT —hU x4 G4 OD2—F—AAVYFOTFTINAARZANF, 1Ty NTFINARE
UCTEEZINTVWET, AV TYRTFNRARADTNART7AIDERY Y Ty a2 /YUY =AY K
ERBIBIENTEET,

I—Y—XAVFOAYTYRTINAXT7AI)LE BRAAYFICNWIGUcARY N D— RZRITR
LET,

RTI0OAVITIYNTIRART7AINEARY NT—R

1Y -1y F ATy NTFIRA AT 7L ARV KI—R
SW1 /dev/input/by-path/platform-gpio- 148 (KEY_PROGT)
keys-event

A7y bTFNA RRBRESENIBEICA Ty I ANEDIRENE T,
USB FN\A ARG EZHERLTA YTy hTINA X ZEIML TWBIHEIR.
TIART7ANDA YTV I ADNRIZBDAREEDH D XTI,

741 ARV NZHERT S

A—H—-RAYFORIV T2 /UY—=—RARY NEERT B, T TIE evtest AY VR
HAVAN=)LUTHERUE I, evtest 21T BI(TIE. Ctrl-c ZA DL TLEE L,

[armadillo “]#f apk add evtest

745 evtest ANV RDA VA KM=

[armadillo “]# evtest /dev/input/by-path/platform-gpio-keys-event
Input driver version is 1.0.1
Input device ID: bus 0x19 vendor 0x1 product Ox1 version 0x100
Input device name: “gpio-keys”
Supported events:

Event type 0 (EV_SYN)

Event type 1 (EV KEY)
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Event code 148 (KEY PROG1)

Properties:

Testing ... (interrupt to exit)

Event: time 1638343703.831011, type 1 (EV_KEY), code 148 (KEY PROG1), value 1 (1
Event: time 1638343703.831011, ——————————- SYN REPORT -——————————

Event: time 1638343703.991022, type 1 (EV_KEY), code 148 (KEY _PROG1), value 0 (2]
Event: time 1638343703.991022, —————-————- SYN REPORT -—————————

746 1—HY—A v F: ARV b DRER
Q@ SWIORYY Fyya ARYIERELILEEDRT
@ SWIDRYY UU—R ARy ERELEEDORT
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8. A DERNZ RN

8.1. 77U —2 3 YHERDORN
8.1.1. Armadillo N\D &
8.1.1.1.>v>x)La>yv—IJL

Armadillo-loT 7' — I\'?I’f G4 Tl CONG (USB OV —Il4 57— =)=y —
JWEULTHERTEET, YUTFILBEREFICDOWTIE, T4.24. ) 7I)L@EEY 7 k7 7 (minicom)
DFEH; 2B L TSI,

O A4 VAEERICDOWTlE, 5.2. 071> #2BLTLIEE W,
8.1.1.2. ssh

Armadillo-loT =k 4 G4 ICIE openssh B 1 Y A R—=)LENTWEITH, T7#J)L N TldF SSH
H—/\—HEE L TWEEA,

SSHHY—N\—%BENICEEITELSICTDIeHICiE. UTOOAYY REETLTLIEE W,

[armadillo:™1# rc-update add sshd

* service sshd added to runlevel default

[armadillo ~1# persist file /etc/runlevels/default/sshd

[ 2819.277066] EXT4-fs (mmcblk2p1): re-mounted. Opts: (null)
[armadillo “]# reboot

FEEofliTld,. BiEabERENRMEIND L SIC. persist file AV KT eMMC [CEREERTE
LTWxd,

8.1.2. overlayfs ML\
Armadillo BaseOS TlF/L— k7 704 I)LY A7 AT overlayfs ZHBLU TWET,

FDH. 771 EZEBLE Armadillo DERZVS EZEENRTIFRFEINE A, AREFPBREIC
rootfs DEEARBZRFIT BICIE. ZEELETZ 7AILIEXFL T persist_file ANV RZEFERALET,
persist_file A< NDFEMIE 79.8.2. overlayfs & persist_file [cDWTy, SRBRULTLLEE W,

RAHRUNDEIFTZEDZH., VINI2 77y TITF—MNLBEFEETLUTLES W, Py TTF7—
NFIEICBELTIE M9.7. Armadilo DY 7 h oz 7%# 7 v 75F—h9%, #SBLTLLEEL,

rootfs DRBZZBELTH, VIKNT 77 Vv 77— M E2EHEURICEE U ABRNMERI ARV
AREMNRHGDET, VIMI 77y 7T M EERIEENRZREFIDFIRICEAL TIE M9.7.6.
swupdate_preserve_files (ICDWT; ZZRUL T LIV,

8.1.3. Podman ®7—% % eMMC IZ{REF T %

77 4L K TIE. Podman OF—% (& tmpfs ICREFESNE T, ZD7h. Armadillo ZEELE T 2 &
T—HIFEZATLEWVWET, COEHIE. Armadillo DERARZEELZHD T,
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eMMC NDEZAHZR/IRICT Z2EDEANS. Armadillo DERBKIE. Podman O7—% &
tmpfs ICRET 2DHEYITT ., eMMC NDRENREBRIZEDH SWUpdate K7zl abos-ctrl THg
HFEDBRDAA—I%RELET,

Armadillo A&EREDH., eMMC IC Podman DT —F MMRFEINDLDICT B EZHBLET,

eMMC [ Podman O 7= DMRESNZD L SICTBICE. UTOOIYY RZETLET,

[armadillo “]# abos-ctrl podman-storage —-disk

Creating configuration for persistent container storage
Create subvolume '/mnt/containers _storage’

[ 2145.288677] EXT4-fs (mmcblk2p1): re-mounted. Opts: (null)
[armadillo “]# abos-ctrl podman-storage --status

Currently in disk mode, run with --tmpfs to switch

podman DAML—YREAVTFDAX=IPIVIALDT—5 DdH
Als T3,

IVFFOF—FERY 2 —AIE AN SHRERA. ELULIE 79.1.26.
IVFFOEEERET S EBRLTILES L,

814 R—RALBRDIAVTFZHRIEIT S

N—RERD 0SS ZRBELE T, alpine ¥ debian &, EFRDOIRIBETFI 7V T—2 3V ZElT 52 &
MTEFT,

NR—AEK% 0SS [FAA=IDRE - £#BEY—E X TH % Docker Hub [https://hub.docker.com/
search?type=image&image_filter=official] NSEET D ENTEET, HRICEDLE TEIRL TL
EE W,

NILFAT 4 PO EZ TS5 7 V05— 3 VA ERT S58E. 7y N~—207 70 /HEHRL
TW3 debian A>T+ NEITITHTI,

815 FNNARDF7 UVt RAEZEZ 5
HEPDF7 TV —2 a3 T NA R Z2FBT258E. AVTFHIITNA RZEITRHRELNHD £,
podman run O K|C —-device A 7 a3V TTFNART7 71 I %ZIBELE T,

——privileged A 7Y gV EIBEITDEINRTOEXF 2T — X A= s

NEMNICRD A ETDTNAADFBETEDLSICHDES, COATS

VavEANBITZIER. EXa VT —LtBEENG DA, TNy TRER
= TOHHELIZE U,

816. 77V r—>avzEHdT 3

1. 77V 5—23>v23Y7FTRITI S 25FCLT AVIFILOTF TV T—y 3 vzRE
LEJ,
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81.7. AVTFFVPTr—9%2RET S
O7PF—IR—Z, BADF TV —v 3V DT— 95 RETRBAICRY 2 —L5FE> TR

Wo ETHOAVTHA A—I%(RIFET BITIE podman commit AVY RTRELTLEEI W, EUWFIEIZ
M9.1.26. AVTFDEBZRET 51 ZZEICL TS,

82. 77V r—>3>aVvTF+DER

M9.2. AV 7+ DER) Z25EICLTIRE W,
8.21. 7 7V r—ya>voEEhicE

podman_start FH D & E 7 7 « )L (/etc/atmark/containers/*conf) Z E L & 9. £ D&,
podman start -a AN R&EE{TI 2N\ armadillo zEBRE LTIV TFHHEBRET 2 & EZHERL

TLLEESW, AVvTFFOEERENICET 2L WEBIE 9.2.1. OV F+DBEEE); #5&EICLTL
feE W,

822. 77V r—>a YDl

x99, AVFFEAVTFLIZARNYICESD., podnan save AN Y REEFTULTTF—HA TEER
LI,

BUToFITIE ATDE (T mkswu D F—%1ERLL T, dockerio DA X—IHZDFEFFRFEWEXT,

FIEOFHEUWEHBEYLA T g 19.7. Armadillo DYV 7 b0z 7%= 7y T7T7F—h9%; 25E[CL
TLIEEL,

[ATDE ~J$ sudo apt update &% sudo apt install mkswu

[ATDE ~1$ mkswu —-init

1 (&B8)

[ATDE ~J$ cd mkswu

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/pull_container nginx.desc
[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/nginx_start .

[ATDE ~/mkswul$ vi pull container_nginx.desc

swdesc _option version=1

swdesc_pull container "docker.io/nginx:alpine”

swdesc_files ——-extra-os nginx_start

[ATDE ~/mkswul$ mkswu -o initial setup container.swu ¥
initial setup.desc pull container nginx.desc

C CTYERRL LTz initial setup container.swu 7 71 J)L% USB XEYICEEL T. Armadillo-loT
T—h71x414 G4 ICRITEA VA N=ILENET,

AVAN—=ILPHRT U CEIEIT B & docker. io/nginx:alpine DAV TFFEEEULET,

8.2.3. 1 Y A h—LEERE : #0HA{L
BARET SWU £+ Y2 h—LTEZDERET BHIC, VT Iz 7 OMBILETVNES.

r9.6. Armadillo DYV 7 ko = 7 D#HA{t) #SB U, Armadillo Base OS Z#8{tLTHh5T7 7Y
T=ayvEFZYITF-MLUTLEZW,
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824. F IV —yavnFyIF—h
7y 7E— NETSHERNTOED T

1.

podman run XY RT, ZR7 v 77— KhZ1T15

ZTTEAELT. PFUS—ya YOIV TF%E myimage:l. 7 v 77— hE% myimage:2
ELET,

[armadillo ~J# podman run —--name update myimage:1 sh -c¢ "apk update && apk upgrade && apk
cache --purge”

[armadillo ~]# podman commit update myimage:2

[armadillo ~]# podman rm update

[armadillo ~1# podman partial image —-b myimage:1 -o myimage2 update.tar myimage:2

H 3 EA S 7o myimage2_updatetar (FEED AV T FERBULSICI/RS ZENTEET,
myimage:1 BNEELUBRWEEIEI S —ERDET,

HELUWIAVTFZYITF—hOFIBIE 9.1.2.7. AT FOEEBMERY T v 77—y 2SE(C
LTLEEL,

BORUVEDTYTIT—RETBDE A A—IPAIDBKRELB>TLENEY, ANL—VRA
ENART 2HEIF. RICRITFIETIVTFEMUSHEBEL TS,

AT+ ZHULLBET S
R—RERBZDAVTF 2TV ITF—RNUT, FOAVTHICBHLOFZ IV r—y 3y mEANES,
ENT Y ITF—KNEBBRDODHEELEONENEG, AV T F2EE2XIRENSDFT,

BEMICA A—YZE2AEIE 19.1.27. AV T FOBEERP T Y 7T —h) Z22EICLTLRE,

8.3. VPU ¥ NPU Zf£ERT %

VPU ¥ NPU B EZEFES 7 U — 3% ATDE FTHET 2HEP. Armadillo Base OS £®
AT FATEESEDIHBE. 2177V % ATDE L TEILRTZRENH D XT, T TIEZFDOFIE
[CDWTEBBLET,

83.1.ATDE 7 ARAYNRAIVAZA TSV ZEA VA =ILT S

ZATZVDEIRY—=)ILEERTITZ2ERELT, gt DI—HFRZEX—IL T RLRADEKREZITL., E
JLRY—)LT%H % at-imxlibpackage Z1 > A S—=ILULE T,

[ATDE ~J$ git config ——global user.name "Your name”
[ATDE ~1$ git config ——-global user.email your@mail.tld
[ATDE ~J$ sudo apt update

[ATDE ~1$ sudo apt install at-imxlibpackage

8.1 EJL RY —JLEITRI D%

ZD#E. EILRY—ILZETLET,
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RTPICTAEYANDERZROSNET, RAZERD L. BRI 2551y ZANL TLEZ
EHTLIEE W,

[ATDE ~]$ mkdir at-imxlibpackage
[ATDE ~J$ cd at-imxlibpackage
[ATDE ~/at-imxlibpackagel$ make-imxlibpkg

8.2 EILRY—ILDEFT
EFMETTSE. ATDE K/ ORAVALADSA TS UDA YA R—ILShZET,
8.3.2. Armadillo NEZADHDFA T VA XA—IZERT B
NTICRTRE TR, BERETS 175U A=Y Armadillo [CEBSAENTVNET, D=6,
CITHHATAFIERSATSUET Y IF—NTBIBAY, 195.1. T—hF 1 AU DR Ffid

M9.6.1.1. AL Y A M —ILT ¢ AT DR DFIRICKE > TT « RTA X =V Z2fRT 5B ICHE
ERDET,

K81 SATSVAA—IEZAHEHDER

& R
Armadillo-loT &— k7 = G4 LAN EF/LEE LY ~ AGX4500-C00DO
Armadillo-loT '— k7 =4 G4 LAN EFI/ILEER AGX4500-C00Z
Armadillo-loT =k 7 x4 G4 LAN EFIILEER—R AGX4500-U00Z
Armadillo-loT — k7 x4 G4 LTE EF/LEE LY b AGX4520-C02D0
Armadillo-loT &=k 7 x4 G4 LTE €T /LEER AGX4520-C02Z

Armadillo Base OS LY T FAMNSHETEZAX—IEEHRULET,

[ATDE ~1$ cd at-imxlibpackage
[ATDE ~/at-imxlibpackage]$ make-imxlibimage

83 AT T VA X=IERY —ILDEFT
VPU Z#EARLRWSE(E. —without-vpu A 7Y 3 V&M IFTLREE W,

[ATDE ~J$ cd at-imxLlibpackage
[ATDE ~/at-imxlibpackage]$ make-imxlibimage ——without-vpu

84 SA T VA RX—=IERY—ILDEFT (VPU BREDIHFE)
RINETIT D E imx_libimg EWS T 7L ILAERSINET,
83.3. Armadillo ICZA T Z VA A—IBEZTIAD

Armadillo Base OS £T. 8.3.2. Armadillo ANEZALTHD A T VA AXA—I%ERT 5, T
ERL U Tz imx_lib.img % eMMC @ /dev/mmcblk2p4 /\—F 1 ¥ 3 VICEZIAHE T,

ROANY Y R, imx_libimg A% /tmp ICH BHBEDETHI T,

[armadillo ~1$ umount /opt/firmware
[armadillo ~]$ dd if=/tmp/imx_Llib. img of=/dev/mmcblk2p4 bs=1M conv=Ffsync
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23+1 records in
2341 records out
24965120 bytes (25 MB, 24 MiB) copied, 0.357741 s, 69.8 MB/s

K85 T4 TS VAA—IEEEAD
EXAHDET Uk, Jopt/firmware [cN¥ OV M ULE T,

[armadillo ~]$ mount /opt/firmware

K86 A7 VI\—F4avyDITIVEL
834. SATSVAAXA=—IDIN—VaV%=ERTD

Armadillo ICEZAALESA TSVAA=ID/IN—Y 3 ViF. ROOAYY REFETTZI & THERT
=X9,

[armadillo ~1$ cat /opt/firmware/etc/imxlib_version
2.2.0

K87 SA75VIN—I3VDRER

X 8.7. 247 ZVN—=I 3 VOER ICLDN—I 3 VERAEF. =

ATIZUAA=IDN=I 3N 220 LIEDIBEDHAEETT, 717

ZVAAX=IDN=I3h 220 KaDFE. /opt/firmware/etc/
= imxlib_version 7 7 1 JLIZTEEL B As

835. AVTFFANSTA TSV ERFERT DD

AVTFADNS FA TSV EFERTZHICE. IVTHERRKICS M 77U DBFAZRART 2HE
nHH T,

—volume A 7> a7 7—LAD Tz 7HEZTAEFNTWSET 1 LY M (/opt/firmware)Z. --env
A72aVIETATITIVDIRAZEELE T, ROFITIE. AT+ X—JIC Debian(bullseye) % F|
BULTWEY,

[armadillo ~]$ podman run -it --name=container name ¥
--volume=/opt/firmware:/opt/firmware ¥ "

——env=LD LIBRARY PATH=/opt/firmware/usr/lib/aarch64-linux-gnu ¥ (2,
docker. io/debian:bullseye /bin/bash

8.8 AYFFH1EHKsIC /opt/firmware %E 34l

@ --volume IC /opt/firmware ZiIEEL £ T,

(2] —env (C LD_LIBRARY_PATH Z$EE L. AYTFROFZ TV Tr—3uhs3473 VR Y
JTEBLIICLET,
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R, AvFFicay 4> L. Jopt/firmware/usr/lib/aarch64-linux-gnu/imx-mm A®D > >R v
2V > 2 % Jusr/lib/aarch64-linux-gnu/ ICER L £ 9,

[armadillo ~]$ podman exec -it container_name /bin/bash
[conteiner ~1# Ln -s /opt/firmware/usr/lib/aarch64-Llinux-gnu/imx-mm /usr/Llib/aarch64-Linux-gnu

89 Imx-mm  ADY YR I UV I EERT S
PET, AT Fho o477 EFERATEDLSICRDET,
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9. Howto

O01. 7 Vo —>3 AT+ TEITITS
9.1.1. Podman - A>FHkE{tY 7 ko7
9.1.1.1. Podman - A5 H KRBV 7oz 7 &IF

AT+ EFRAN OS LIcERSI NS RENGAI—TEBRDETY, VT FHFEFERITZET
BEO Armadillo-loT —r U x4 G4 THE—DERENITCICBIRTEZEF I, AN OS 2 EEL
BWREB{LTH DD, 77V o5— 3>y DREEINFREVEWVWSEELG D FI,

Podman XD LSBT FHFEEBIBHDY I NI 7 THO., ERAXETIVYTFEEREY
ThDx7D 1 DTH3 Docker EE#MENH D T,

912 . AVTF=#BEIT 3

COETIE., AVFTHEREEY 7T 27D 1 DTH2 Podman DERRFEWNAICDWTEHREL
*9, Armadillo-loT =k x4 G4 TEITIBWF U S5—r a3 v EZ0ETREBAFRZ 1 D0
Podman 41 X—3 & L TIKS 2 & T, 8D Armadillo-loT — kU x4 G4 B’HZIHBETH., £2TD
MR—RETCR—DREZBEIED I ENTREELADFT,

CDELFEBELT. A AXA=IDOREH - #EHY—E X TH S Docker Hub [https://hub.docker.com]
MSEE U, Alpine Linux O+ X—Y%{F > THBELET,

0.1.21. A X=Ih AT+ EERT S
ARXR=IDBS AT FEERT BfzHICIE. podmanrun AV REETULET, 1 X—lk Docker

Hub [https://hub.docker.com] S BEIMICEISESNE T, I Tk, BELGHIE LT "Is/ AT Y
REEFTIZIAVTFHEERLET,

[armadillo ~J# podman run -it --name=my_container docker.io/alpine ls /
Trying to pull docker.io/library/alpine:latest...
Getting image source signatures

Writing manifest to image destination

Storing signatures

[ 3023.533900] IPv6: ADDRCONF(NETDEV CHANGE): veth57dddal4: link becomes ready

[ 3023.541031] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

[ 3023.547637] cni-podman@: port 1(veth57dddal4) entered blocking state

[ 3023.554026] cni-podman@: port 1(veth57dddal4) entered disabled state

[ 3023.560542] device vethb57dddal4 entered promiscuous mode

[ 3023.565958] cni-podman@: port 1(veth57dddal4) entered blocking state

[ 3023.572318] cni-podman@: port 1(veth57dddal4) entered forwarding state

[ 3023.788098] cgroup: podman (1758) created nested cgroup for controller "memory” which has
incomplete hierarchy suppo.

[ 3023.803249] cgroup: "memory” requires setting use hierarchy to 1 on the root

[ 3023.812611] cgroup: cgroup: disabling cgroup2 socket matching due to net prio or net cls
activation

[ 3023.837443] kmem. Limit_in bytes is deprecated and will be removed. Please report your usecase
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to Linux-mm@kvack.org .

bin etc Lib mnt proc  run srv tmp var

dev home media opt root sbin sys usr

armadillo:"#f [ 3024.155747] cni-podman@: port 1(veth57dddal4) entered disabled state
[ 3024.162725] device vethb57dddal4 left promiscuous mode

[ 3024.167819] cni-podman@: port 1(veth57dddal4) entered disabled state

9.1 Y77 =fEEY X176

"Is /" mEITT BT D "my_container" EWSABID AV T FAMERESNE Ulco IV TFAMERS
N3 ERBEIC"s /" DEITSI N, ZORENRREINTVWET, TITERRSINTWBDIFK, AT+

RED "/ T« LI NI DT AT D—ETI,

podman run OX > RDFEMIE —help A 7> 3V THERTEXI,

[armadillo ~]# podman run --help

9.2 podman run --help D174l
9122 A XA—I—EBZKRRT D

AVTFTZERT BT DA A—JE, A XA—I—E%ZFKRT S podman images IV R THERT

NN

[armadillo ~]# podman images
REPOSITORY TAG IMAGE ID CREATED SIZE
docker.io/library/alpine latest 9c74a18b2325 2 weeks ago 4.09 MB

9.3 M X—I—BDRRETH
podman images AN Y ROFMlIE —-help A 7> 3 v THRTEET,

[armadillo “]# podman images ——help

9.4 podman images —help D74
9.1.23. V5 F+—EZXRTRT S
ERBA AV TH—BERRT BcHIcld podman ps AY Y REEITLET,

[armadillo ~]# podman ps -a

CONTAINER ID IMAGE COMMAND CREATED STATUS

PORTS NAMES

d6deb881b5fb docker. io/library/alpine:latest s / 12 minutes ago Exited (@) 11 minutes
ago my container

9.5 AY T F—EDORRETH
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—EBRRICELD, AYTFFRARPAVT T ID ZHERIBZIENTEXT, -a ATV arvadiFhEanig
BlE. BEFOI YT FOHFRRINET, podman ps AY Y RDFEMIE —-help A 7> 3 > THERT

EET,

[armadillo ~1# podman ps —-help

9.1.24.

X 9.6 podman ps --help DE{THI

AT ziend s

ERGEAD DY TFERET Bz ICiE podman start IV REETLE T,

podman
[ 3119.
[ 3119.
[ 3119.
[ 3119.
[ 3119.
[ 3119.
[ 3119.

start my container

[armadillo ~]# podman start my container

081068] IPv6: ADDRCONF(NETDEV CHANGE): vethe172e161: Llink becomes ready
088214] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

094812] cni-podman@: port 1(vethel172e161) entered blocking state
101231] cni-podman@: port 1(vethel172e161) entered disabled state
107745] device vethel172e161 entered promiscuous mode

113185] cni-podman@: port 1(vethel172e161) entered blocking state
119546] cni-podman@: port 1(vethel172e161) entered forwarding state

my container
[ 3119.620731] cni-podman@: port 1(vethel172e161) entered disabled state
[ 3119.627696] device vethe172e161 left promiscuous mode

[ 3119.632762] cni-podman@: port 1(vethel172e161) entered disabled state

9.7 AT =icEd 2ETH
_aATYVavESEZRZE, AVFTFRTETENLT IV —Ya Yy OHNEERTEET,

[armadillo ~J# podman start -a my container
303962] IPv6: ADDRCONF(NETDEV CHANGE): vetha9ef8f8e: link becomes ready
311106] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

317703] cni-podman@: port 1(vetha9ef8f8e) entered blocking state
324139] cni-podman@: port 1(vetha9ef8f8e) entered disabled state
330687] device vetha%ef8f8e entered promiscuous mode

[ 3150.
[ 3150.
[ 3150.
[ 3150.
[ 3150.
[ 3150.
[ 3150.
bin

dev

[ 3150.
[ 3150.
[ 3150.

336085] cni-podman@: port
342443] cni-podman@: port
etc Lib mnt proc
home media opt root
804164] cni-podman@: port

1(vetha9ef8f8e)

1(vetha9ef8f8e)
run srv
sbin sys

1(vetha9ef8f8e)

entered blocking state
entered forwarding state
tmp var

usr

entered disabled state

811249] device vetha%ef8f8e left promiscuous mode
816349] cni-podman@: port 1(vetha9ef8f8e) entered disabled state

K98 Avrr%iEHI 2ETHl(a A7V arvHE)

ZZTEH L TLWS my_container (&, EEFIC "Is /" ZRITITBDLIICR>TVWBDT, ZDRER
NHEADENET, podman start Y > ROFFEMIE —help A 7> 3V THERTEEXI,
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[armadillo ~]# podman start ——help

X 9.9 podman start --help 1741

9.1.25. V5T +%EILT S
EMER DOV T FEEILET B/cHICiE podman stop AV RERTTULE T,

[armadillo ~]# podman stop my container
my container

9.10 AV T+ = ELLT Z2E{TH
podman stop AV Y ROFME —-help A 7> 3 > THRTEE,

[armadillo ~J# podman stop --help

9.11 podman stop --help E1741

9.1.26. AVFTFDEEZREFIT D

AVTFHICHUTEENMTONICRET, ZOFXRFIVTFZ2FLEULTUE D EEENKRBDNTL
FWET,

EEAEBRETBICIR-DOAENHD X,
1. podman commit IV R TIRET 2,

[armadillo ~]# podman commit my container image name: latest
Getting image source signatures

Copying blob f4ff586c6680 skipped: already exists

Copying blob 3ae0874b0177 skipped: already exists

Copying blob eab9ffe27343 done

Copying config 9ca3cb55246 done

Writing manifest to image destination

Storing signatures
9ca3chb246eaac267a71731badbbfedb0124afcdd2b80c4t730c46aae17a88F3

9.12 my_container Z &% 9 %5l
podman commit TIRET D EIC. ZEENMTRONICEDIDRESINE T, D RULEDZRE
FT2E, AAXA=—IPAIDNKELB>TULEWVWET, ANL—IBRENRTRET ZEHESIF. XN—X
E1RBO0S DAA=IHDBEDBELTLIZEIL,
2. RUa—L%EFERT S,

podman run @ --volume A 7> 3> CTIJ> 7 FIC Armadillo Base OS OF« L7 NUZV T
TTHESIENTEXT,

REIBZT—IOHREICE> T, REFXZHERLTILE L,
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1. /Jvar/app/volumes/: 7 v 77—k UIBEEFIE—SNE A, OVPT—IR—=IGE,
FIVT— a3 vhMERLERIT 2 £ 5B T7T—YDREFICAVWTWVWED,

2. /var/app/rollback/volumes/: 77 v 77— KDRICAE—-LTFP vy 77— ZTS5 DT,
Y IT—RRTHELZERICEVWDDIFERT, P IV Tr—ayvE—EIT7YyIT—r95&
SBRT—YDREFICEANTVET,

AVTFFHZEFION—Y aVICRLESES@—IL/INy 7)., /var/app/
rollback/volumes/ DF—F DEID/N—I 3 VICED XY,

FOH. F7Vr—ayON\—IaVicKkEIT 25874
I& /var/app/rollback/volumes/ ICAND I EEZHELET,

mkswu O swdesc_files (--extra-os #EL) & podman_start™ @
add volumes Tl&., X/ IEZFDFTs LIV MU ZER=-XICLFE
9, /var/app/rollback/volumes/myvolume |& myvolume TESEICIE
ETEXY,

Copy-on-Write (CoW) [CDWT,

CDZDD volumes T« L7 KNYIK btrfs EEIENZT7 71ILY
AT LICRESNTWE T, btrfs TIET—% (& Copy on Write
(CoW) ZzE->TTF—YeMZRIELXIN. ZORAEICIEOR
EDXH D FET,

BB MB D7 71 ILICINSBREEZHBEICTSHS CoW ZHEL)
b2 xHRBUET, CoW 2#E Wb nic 7 7AILICF v
I LADASKHLED EFT DT, WIHBISZELIMTZL T ZE W,

Carmadillo “J# cd /var/app/volumes/

[armadillo /var/app/volumes]#f mkdir database

[armadillo /var/app/volumes]ff chattr +C database ‘,
[armadillo /var/app/volumes]#f echo example data > database/
examp le

[armadillo /var/app/volumes]if lsattr database/ (2]

C database/example

9.13 chattr IZ & > T copy-on-write % &%t 364l

@ chattr +C T L Z hUIC NoCow ZHEFEULET, <hh

SEREN37 71D NoCow THERENE T, I TICHE
HEUTWeT7 7AIICEERWVWDTEERBLZE L,

O lsattr ERLET, UARD CODEARHNIET 7L To

cows CT9,
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9.1.2.7. AV FTFOBEEERYT v 77—k

podman run, podman commit TAV T FZERTE X I BHNICT v 77— 23 BEEICIFT
VT FOERY Ty 7TF— N EBEETES LEFITT,

INZEFRKET BHlc. Dockerfile & podman build Z{EWE T, ZDFIEIE Armadillo TETAIEE
T

1. A4 X—3% docker.io DA X—IDSEDRELET

[armadillo ~/podman-build]#f cat Dockerfile
FROM docker. io/arm64v8/alpine: latest

#f update & install dependencies (example: usbutils)
RUN apk update && apk upgrade &% apk add usbutils & rm -f /var/cache/apk/*

#f copy our application and set it to run on start
COPY my application /my application
ENTRYPOINT /my application

[armadillo ~/podman-build]# podman build -t my image:1 -t my image:latest .
STEP 1: FROM docker. io/arm64v8/alpine: latest

STEP 2: RUN apk update &% apk upgrade && apk add usbutils && rm —f /var/cache/apk/x
--> 234bf79175e

STEP 3: COPY my application /my application

--> 05ab31bb278

STEP 4: ENTRYPOINT /my application

STEP 5: COMMIT my image: latest

--> 590e3babdb5

Successfully tagged localhost/my image:1

Successfully tagged localhost/my image: latest
590e3babdb5f3e29bdef158d7283e9c4f7515567b2d3f978cfab2510dc02376b

[armadillo ~/podman-build]#f podman save my image:latest -o my image 1. tar

X 9.14 podman build D=7l
2. AX=IZFIODN=I3>hs5F7yIT—KNULET

[armadillo podman-build-updatelff cat Dockerfile
FROM localhost/my image: latest

#f update 0S packages
RUN apk update && apk upgrade && rm -f /var/cache/apk/*

#f update application

COPY my application /my application

$ podman build -t my image:2 -t my_image: latest

STEP 1: FROM localhost/my image: latest

STEP 2: RUN apk update && apk upgrade & rm -f /var/cache/apk/*
--> ¢f1dc0d7296

STEP 3: COPY my application /my application

STEP 4: COMMIT my image:latest

--> 9¢9d9366072

Successfully tagged localhost/my image:2
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Successfully tagged localhost/my image: latest
9e9d9366072751007b2e70544d76¢c46b95a7a5a02df658ef0fa3f7dcccf8850a

[armadillo podman-build-update]#f podman save -o my image 2.tar my image:2

9.15 podman build TD 7 v 77— ~k DETH

ZDIFA. podman partial image ANV RZFES>T, ERETEA VAN =ITBEIEETE
£,

[armadillo podman-build-updatel#f podman partial image -b my image:1 ¥
-0 my _image 2 partial.tar my image:2

[armadillo podman-build-updatelff ls -Lh

-rw-r——r-— 1 root root 88 Dec 21 15:24 Dockerfile

-rw-r——r-— 1 root root 9.4M Dec 21 15:26 my image 1. tar
-rw-r——r-— 1 root root 9.4M Dec 21 15:26 my image 2. tar
-rw-r——r-— 1 root root 51K Dec 21 15:26 my image 2 partial. tar

ER U7z tar 7—HA7ld T9.75. mkswu @ desc 7 71 JL1 @ swdesc embed container &
swdesc usb container T{EZ E 9,

9.1.28. AT+ %HIBRY %
EREH YT+ %2HIBRYT 2155 E podmanrm AV Y REERTULET,

[armadillo ~J# podman rm my container
d6de5881b5th973227b84d1d74abt269ac3183aad7e18b7a9d85208632641d94

[armadillo ~]# podman ps -a

CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES

9.16 AY 77 ZHIBRI 5ETH

podman ps AN Y ROHAFERED., AV TFHEIREINTWS I EMERTEZX I, podman rm
AV Y ROFMIE ~help A 723 Y THEETE XTI,

[armadillo “J# podman rm --help

B 9.17 $ podman rm —help 174l
9.1.29. F1 XA—IZHIERT %
podman O+ X—I%ZHIBRY BIciE podman rmi A¥ Y REETUE T, 1 XA—I%HIRT B720HIC

lE. FOAA=IDSER LIV TFEFELICHBRLU THELBENH D £9, podman rmi ¥V K
EA A=Y ID ZIBEIT DHENH B8, podman images AX Y RTHERULET,

[armadillo ~]# podman rm my container
[armadillo ~]# podman images
REPOSITORY TAG IMAGE ID CREATED SIZE
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docker. io/library/alpine latest 02480aeb44d7 2 weeks ago 5.62 MB
[armadillo ~1# podman rmi 02480aeb44d7
Untagged: docker.io/library/alpine:latest

[armadillo ~]# podman images
REPOSITORY TAG IMAGE ID CREATED SIZE

Deleted: 02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21cbcedaddf

9.18 A X—Y ZHIRr9 5 R1TH1

podman images Y Y ROHAFEREL D, AV T FHFHEERINTWE Z ENERTEE I, podman

rmi AY Y ROEMIE —help A 7> 3V TR TEEI,

[armadillo ~1# podman rmi —-help

9.19 podman rmi —help £176l

SWU TERE I Nfc1 X — VS podman images T Read-Only & U THRR
SNFEITDT, podman rmi ZE{TITBEILT—ERDET, ZDHEEIE
abos-ctrl podman-rw rmi & {FERAEE V), abos-ctrl podman-rw [CD

= WTIE 19.252 41 X—I% eMMC ICfRET 5 A5

=W\,

%z

=4 073
=R

LTl

[armadillo ~]# podman images
REPOSITORY TAG IMAGE ID CREATED

MB true

[armadillo ~1# podman rmi docker.io/alpine
Error: cannot remove read-only image

Untagged: docker.io/library/alpine:latest
Deleted:

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED

SIZE

docker.io/library/alpine latest 02480aeb44d7 2 weeks ago

02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21cbcedadsf

5.62

”02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21chbcedaddf”
[armadillo “]#f abos-ctrl podman-rw rmi docker.io/alpine

SIZE

R/0

X 9.20 Read-Only @+ X —I % HIR9 % K176

9.1.2.10. £fTHRO IV FFIciERET D

ETHFOOAYTFHICERL. OYTFFATIEELLIYY RZ2ETT SICIE podman exec AV Y R
ZETULET, podman exec ANV RTAVFFREFDY o)L ZzkLEIT5&. AV T FREZRET
EBLOICRBDET, CITE cat AVY RZXRTULTANZ/FERIBLTOIVTF 2L, %

DAY TFIEXF LT podman exec AX Y RTY o)L= T 2FE2RULET,

[armadillo ~1# podman run -itd --name=cat container docker.io/alpine cat

[ 3293.454645] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready
[ 3293.461201] cni-podman@: port 1(veth2ab39346) entered blocking state

[ 3293.447517] IPv6: ADDRCONF(NETDEV CHANGE): veth2a539346: link becomes ready
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[ 3293.467619] cni-podman@: port 1(veth2a539346) entered disabled state

[ 3293.474139] device veth2a539346 entered promiscuous mode

[ 3293.479554] cni-podman@: port 1(veth2a539346) entered blocking state

[ 3293.485913] cni-podman@: port 1(veth2a539346) entered forwarding state
62e7a666d7156d261905¢c8406c72fc271534fa29e69771c76f4f6660a2dadla
[armadillo ~]# podman exec -it cat _container /bin/sh

[container ~]# ps

PID  USER TIME COMMAND

1 root 0:00 cat
2 root 0:00 /bin/sh
3 root 0:00 ps

921 AV FTFAMDY =)L Z&EET % XTI

podman run AN¥Y RTIAY T+ ZERL. ZORER LIV TFAT /bin/sh ZE{TLTWEX
9, /bin/sh ZFETI2&, AVFFROTOV I MPRRSNAV T TARIFZRIETEZTZLSICKD
£, FETIEAVYTFAT, ps AVY REETLTWET, IV T HEBEICEITU T cat & podman
exec TEITUE/bin/sh 7O RAEUVTHEELTWB I EQERTEZET,

AVTFFARDY T IILHSIkITBEIE exit IV RZEETULE T,

[container “1# exit
[armadillo ~]#

9.22 AV FTFAMD Y zILH5IKRITF BETH
podman exec AN ROFFMIE —-help A 7> 3 > THERATEEI,

[armadillo ~J# podman exec --help

9.23 podman exec --help 176l
9.1.211. AvFFHETEE.RT D
BHOOAVTFE2EFTULTCWRBET, #5500V T HFREITEREEZTOAEFEZRULET, Zhick
O, FIZIESQL B—N\ZETLTWA YT HICHUDAY T HhS#ERITDE VWS TFELWANTE
£,

AT HICRERULIERRTA—NILIP ZRLADEDHTENZDT, 2D IP P RLATEEZ
T22ENTEEY,

EfFE LT, 220V TFEERULET,

[armadillo ~]# podman run -itd --name=my container 1 docker.io/alpine /bin/sh
[ 3336.121730] IPv6: ADDRCONF(NETDEV CHANGE): veth487e45d1: link becomes ready
[ 3336.128875] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

[ 3336.135485] cni-podman@: port 2(veth487e45d1) entered blocking state

[ 3336.141877] cni-podman@: port 2(veth487e45d1) entered disabled state

[ 3336.148395] device veth487e45d1 entered promiscuous mode

[ 3336.153792] cni-podman@: port 2(veth487e45d1) entered blocking state

[ 3336.160151] cni-podman@: port 2(veth487e45d1) entered forwarding state
cbe0802f4e2d2fec88f4e300dabeba3b48865359dc02chd99375b1b38c2c28eb
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[armadillo “]# podman run —-itd -—name=my container 2 docker.io/alpine /bin/sh
podman run -itd --name=my container 2 docker. io/alpine /bin/sh

[ 3351.593435] IPv6: ADDRCONF(NETDEV CHANGE): vethadb5f5c8: Llink becomes ready
[ 3351.600594] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

[ 3351.607579] cni-podman@: port 3(vethad55f5c8) entered blocking state

[ 3351.613988] cni-podman@: port 3(vethad55f5c8) entered disabled state

[ 3351.620528] device vethad55f5c8 entered promiscuous mode

[ 3351.625896] cni-podman@: port 3(vethad55f5c8) entered blocking state

[ 3351.632257] cni-podman@: port 3(vethad55f5c8) entered forwarding state
5e645f5e40fc096ad0bea323al0bebebbdadbd825a5e8d12103f752d8868692¢e

K 9.24 Y7 F=1ER T %ETH6l

IVTHICEIDHE TSN IP 7 RL XA ZH#ERT 5ITIdF podman inspect Y Y RZETULET,

[armadillo ~1# podman inspect ——format=" {{.NetworkSettings. IPAddress}}’ my container 1
10.88.0.108
[armadillo ~1# podman inspect ——format=" {{.NetworkSettings. IPAddress}}’ my container 2
10.88.0.109

K925 AvFFDIP 7 RLAZWHRT DETH

INSDIP7ZRLRAEFE->T, —ADIAYTHFHEEHESI—ADIYTHFAXU ping AV RTEHE
BERETOEMNTEEXT,

[armadillo ~]# podman exec —it my container_1 /bin/sh
[container ~1# ping -c 3 10.88.0.109

PING 10.88.0.109 (10.88.0.109): 56 data bytes

64 bytes from 10.88.0.109: seq=0 ttl=42 time=0.140 ms
64 bytes from 10.88.0.109: seq=1 ttl=42 time=0.138 ms
64 bytes from 10.88.0.109: seq=2 ttl=42 time=0.128 ms

-—— 10.88.0.109 ping statistics ——-
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max = @.128/0.135/0.140 ms

9.26 ping AY Y Ric &2V T+ HEHOBRBRERETH

ZD&KSIC. my_container_1(10.88.0.108) N5 my_container_2(10.88.0.109) NDB{EH HE
TEFXY,

9.1.2.12. M&KICERG—privileged A 7> 3 >

AVTHIC. REREDSTDTNAANDT IV A%ZHFRTZA T 3> ——privileged B’H D £,
COATYavENATDIE. AVTHILEZZRER/NOERZEWVEHTDHENEWNZH, BAREIC
BHTY,

SEERADE. COATYaveEFATSIERBtFa VT «—LEEDH R, FREICOHFA
KIEEW, AVTHICHERBRERDERZSZA 52T ITHLET,
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9.13. 7YY= TV /HRET DA A-IZES

Ty RNI=0TU /E EMERESRRESE U THERATE S Debian R—ADA A=V ZREHLTWET,
ZZTlx Docker 77 I A A=Y REILRTBHEE. TTICEILRBEHADA A—=I % ESHE
D2 DICDODVWTEHBALET,

9.1.3.1. Docker Z7 A IbD 54 X—IZEILRT S

Armadillo-loT ¥ — k7> x4 G4 1Y 77+ [https://armadillo.atmark-techno.com/resources/
software/armadillo-iot-g4/container] »5 TDebian [VERSION] >~ 7))L Dockerfile; 771 )L
(at-debian-image-dockerfile-[VERSION].tar.gz) Z4 7> O—RKU% 9, D% podman build O~
YRZEEFTULED,

[armadillo ~]# tar xzf at-debian-image-dockerfile-[VERSION]. tar.gz
[armadillo ~1# cd at-debian-image-dockerfile-[VERSION]

[armadillo ~]#f abos-ctrl podman-storage —-disk

[armadillo ~1# podman build -t at-debian-image: latest .

: (BB8)

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
localhost/at-debian-image latest c8e8d2d55456 About a minute ago 233 MB
docker. io/library/debian bullseye 723b4al@1cd2a 18 hours ago 123 MB

9.27 Docker 77 A IIC & BA XA =Y DEIL RDETH

podman images OY Y RIC KD at-debian-image NEIL RSN/ ENEFRTEE T, library/
debian 4 A=Y @FN—=X &% > TW3 Debian 41 X—3YTY,

9.1.32. EILREHDA X —IZFERAT S

Armadillo-loT ' — k7o x4 G4 1> 77+ [https://armadillo.atmark-techno.com/resources/
software/armadillo-iot-g4/container] 5 Debian [VERSION] > 7LV TFFAX—=, T 7
- )L (at-debian-image-[VERSION].tar) 2% 2> O—RK L%, £D# podman load IV > K %&5EfT
LEd,

[armadillo ~]# podman load -i at-debian-image-[VERSION]. tar

1 (&)

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
localhost/at-debian-image [VERSION] 93a4ec873acb 17 hours ago 233 MB
localhost/at-debian-image latest 93ad4ec873ach 17 hours ago 233 MB

9.28 EJL RFEH#HA X —I % load ¥ BE(TH
podman images Y Ric &k D at-debian-image EJLRSNfcZ ENERTEZX T,
9.1.4. AATINA A %&KS

CDETIE. AVTFTRHRTEETZT7FUT—a3rh5 GPIO ¥ 12C mEDARAT/INA X %=HKS
HECDODWTRULET, EAWIC, AVTFTFTROTZ V=3 oh5RA N OS AlOF/INA ANT Y
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TRATBERETEEFRA, DD, AVTFTFRDT TIYT =23 DS TFTNA A %FZS 2HITIE.
AV T FHEBEICEWWTNNA R ZEETD2RENHDFIT, Z I TRIAER. FWWF/IN1 R
KT EZTNAAYY =T 7LD BEYICERESNTVWBZEEZRBELTWET, TNNARAYU—T 7
AL EREL TWERWEEE. BYICEREL TS EE L,

9.1.4.1. GPIO =& >

AVTFFARTHET BT TV o= 3>0Hh5 GPIO ZIKSeoHiclE. Podman D14 X =I5V 7
FEERR T BBRICRA N OS DT /N1 X7 7 )L /dev/gpiochipN ZETHENH D I, LITIE./
dev/gpiochip2 ZJE L T alpine 1 X—I M5 DV TF %R T 561 TI, /dev/gpiochipN ZET &,
GPION+1 ZEg 52 &N TEXT,

[armadillo ~]# podman run -itd --name=gpio_example —--device=/dev/gpiochip2 docker.io/alpine /bin/sh

] 9.29 GPIO Z#&k 5 7co D > T FH1EEHI

AVTFFARICA>TIONYY RT GPIO Z#1E9 282U TICRUE T, ZDHITIE GPIO3_ 1021 %=1
ELTWET,

[armadillo ~1# podman exec -it gpio _example /bin/sh
[container ~1# apk update && apk upgrade
[container ~1#f apk add Llibgpiod

[container ~1# gpioget gpiochip2 21 @
2]

[container ~1# gpioset gpiochip2 21=1 ©

®9.30 OvFFAHNS5IYY RT GPIO 29 34

QO GPIOES2] DEZEHLEY,
O DRULEZRRULET,
©® GPIO &S 21 [ 1(High) 2RELEY,

fic 6. gpiodetect A~ > K TERE#L TLW S gpiochip ' A NKRRTEEXT, UToFITIE. aV
T EERT BRICE LT /dev/gpiochip2 DREEINTWE T ENERTEEXT,

[container ~]# gpiodetect
gpiochip2 [30220000.gpio] (32 Llines)

9.31 gpiodetect AY > RDR{T
gpioinfo Y > KR Tld., IBE L gpiochip DMIRBEREZRRIT DI ENTEET,

[container ~]# gpioinfo gpiochip2
gpiochip2 - 32 lines:
Lline 0: unnamed ”?”  output active-high [used]
line 1: unnamed unused input active-High
line 2 unnamed unused input active-high
line 3: unnamed unused input active-high
line 4 unnamed unused input active-high
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line b5 unnamed unused input active-high
line 6 unnamed unused input active-high
line 7: unnamed unused input active-high
line 8: unnamed unused input active-high
line 9: unnamed unused input active-high
Line 10: unnamed unused input active-high
line 11: unnamed unused input active-high
line 12: unnamed unused input active-high
line 13: unnamed unused input active-high
line 14: unnamed unused input active-high
Line 15: unnamed unused input active-high
line 16: unnamed unused input active-high
line 17: unnamed unused input active-high
line 18: unnamed unused input active-high
lLine 19: unnamed unused input active-high
line 20: unnamed unused input active-high
line 21: unnamed unused input active-high
line 22: unnamed unused input active-high
line 23: unnamed unused input active-high
line 24: unnamed unused input active-high
line 25: unnamed unused input active-high
line 26: unnamed unused input active-high
line 27: unnamed unused input active-high
line 28: unnamed unused input active-high
line 29: unnamed unused input active-high
Line 30: unnamed unused input active-high
line 31: unnamed unused input active-high

[ 9.32 gpioinfo A~¥ >~ KDETT

CERB/OUSLNSBRIETBHEIE. GPIO BIEZ A T35 THS libgpiod ZFEMBIT B ENTE
ESERS

9.1.4.2.12C %Zi&k>
AVFFRTEETZ7 7UT—2auh s 12C RS fesicldE, Podman O X—Yh5 IV FF

ZER T BRRICRRA N OS MO T/INA X7 741l /dev/i2c-N ZEITREMNH D FI, LITIE. /dev/
i2c-1 ZE U T alpine 41 X—=IY M5 AV T+ Z1ERT 26T,

[armadillo ~1# podman run -itd ——name=i2c_example --device=/dev/i2c-1 docker. io/alpine /bin/sh

[} 9.3312C &%k S fcHpD > T HEEDI

Y TFARICAD, i2c-tools [CEFENS i2cdetect ANV RZFE>TAL—T P RLAZHERT ST
ENTEET,

[armadillo ~J# podman exec -it i2c_example /bin/sh
[container ~1# apk update &% apk upgrade
[container ~1# apk add i2c-tools
[container “J#f i2cdetect -y 1

01 2 3 45 6 7 8 9 abocdef
00: _— e —— —— = —

10: == == == == = = mm e e e e e e

20: —= == m= m= mm mm = e e e e e e
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30: = == == == == m= mm = = —m o = = (U - -
40: —= == == == = = = —m e e = = -
BO: UU == == == == == == m= mm = —m e e e o
60: —= = == == == == == —= §8 = == == - —= —= —-
70: —= == 72 == - —= - —

9.34 i2cdetect ATV Ric &k 2FEEEH

BEEFHDIHFE L devices DRETi2c-1 ZEIT I ENTEET,

= [armadillo ~]# vi /etc/atmark/containers/i2c example.conf
set_image localhost/i2c_example image

add devices ”/dev/i2c-1"

set command /root/do something with i2c.sh

9.1.4.3. SPI Zi&k>

AVTFATEET 277U T—>a30h5 SPl Z/KSoicidE. Podman QA AXA—=I M5V T+
HERR T BBRICRA N OS IO T /N1 X7 74 )L /dev/spidevN.N ZEITHRENH D T, LITIE. /
dev/spidev1.0 ZE L T alpine 4 X—=IH5 AV T FZ/ERT 21T,

[armadillo ~1# podman run —itd ——name=spi_example ——device=/dev/spidevl.d docker.io/alpine /bin/sh

9.35 SPI Z#% S5 fc D> T HERBI

JAYTFAICAD, spi-tools IC&E N2 spi-config AV Y R&EES> TREDREEERT DI &H
TEEY,

[armadillo ~]# podman exec —-it spi_example /bin/sh

[container ~1#f apk update &% apk upgrade

[container ~J#f apk add spi-tools

[container “1#f spi-config --device=/dev/spidevl.0 -q
/dev/spidevl.0: mode=0, Llsb=0, bits=8, speed=500000, spiready=0

9.36 spi-config AV > Ric & 2 HERH
9.1.4.4. CAN =& >

AT FTARTEETZ 77V —30h5 CAN BEZTOHICIE. Podman D4 X—=IH5 1
VT T EERTBERIC, AT EERITIBZRYNT—27& LT host &=, #ERE LT NET_ADMIN %=
BETDIHENHDEFT, UTIF. Ry hT—2E0LT host . #EE& LT NET_ADMIN Z#E L
T alpine A X=IH 5V TFZERT 21T,

[armadillo ~1# podman run -itd —--name=can example --net=host —-cap-add=NET ADMIN docker. io/alpine /
bin/sh

9.37 CAN Z#&k S5 D 1> T F1ERHI
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AYFTFARICAD, ip AXYRTCAN ZEMICT B EDTEXRT, UTIC. REMZRLET,

[armadillo ~]# podman exec -it can _example /bin/sh
[container ~1# apk update && apk upgrade
[container ~1#f apk add iproute2 (1)
[container “J# ip Llink set can@ type can bitrate 125000 (2
[container “1#f ip link set canQ up (D
[container “J# ip -s link show can0@ (4]
4: can@: <NOARP, UP, LOWER UP,ECHO> mtu 16 qdisc pfifo fast state UP mode DEFAULT
group default gqlen 10

Link/can

RX: bytes packets errors dropped missed mcast

0 0 0 0 0 0

TX: bytes packets errors dropped carrier collsns

0 0 0 0 0 0

9.38 CAN DE%ESl
(1) CAN DFERED e HITHETR iproute2 ZA VAR —)LUET, T TICA VYA M= ILFHDHEIF
RETY,
(2) CAN DBEEEE% 125000 kbps Ic&REL X,
(3) canQ V9 —Jx—RZRELEXT,
O can0rV9—7x1—A0BREDCFERARTEZRRLET,

9.1.4.5. PWM Z k>

AVFTFARTEET D77V T —2 a3 0h s PWM 2k S HIcidE. Podman D4 X—=IMN5 V7
FEERT BERICRAN OS I /sys T« LV NUZEITRENHDET, LUTIE. /sys ZELT
alpine 1 A=Y S AT EERT 2B TI, T TEIN /sys TaL I MNJIEAYTFAD /
sys lc¥ Y RENEXT,

[armadillo ~1# podman run —itd -—name=pwm_example —-volume=/sys:/sys docker.io/alpine /bin/sh

9.39 PWM %Rk S5 fchD > T FEHHI

AV TFFARICAD., /sys/class/pwm/pwmchipN 7« L2 K UKR® export 7 7 )LIC 0 ZE XA
BET/RADESICEDET, LUTIC, /sys/class/pwm/pwmchip2 %1k S 5E DEERERIZ R U
x£9,

[armadillo “]# podman exec —it pwm _example /bin/sh

[container ~1# echo O > /sys/class/pwm/pwmchip2/export "

[container ~J#f echo 1000000000 > /sys/class/pwm/pwmchip2/pwm@/per iod (2]
[container ~1# echo 500000000 > /sys/class/pwm/pwmchip2/pwm@/duty cycle (3
[container “J# echo 1 > /sys/class/pwm/pwmchip2/pwmd/enable (4]

9.40 PWM D EI{ERESI
(1) pwmchip2 %z export UX 9,
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@ Bz 1 MCLET, BUREF/BTT,
(3] PWM @ ON Fff] Z 0.5 MICLE T,
(4] PWM BAZBRICLET,

9.146. YUFPNA V5 —T z—R%EHKS

AVTFFTHNTEMET D7 U —a>rh5 RS-232C © RS-485 EDY YU 7 I)ILEEZTOHIC
&, Podman O X—=IN5 AV T+ ZERT BBRICRA N OS DT /N1 A7 7 )L /dev/ttymxcN
ZEIREMNHD XTI, LUTIEF. /dev/ttymxcO ZEL T alpine 1 X—IHMS AV T+ Z/EKT 56T
ER

[armadillo ~1# podman run -itd ——name=serial example --device=/dev/ttymxc@® docker. io/alpine /bin/sh

941 YVPIAVI—T7 z—RA%&EKSHDO Y T FHERH
AVTFFARICAD, setserial AVY R&EFES> TIREDKREZHERIT D ENTEET,

[armadillo ~1# podman exec -it serial example /bin/sh

[container ~1ff setserial -a /dev/ttymxc@

/dev/ttymxc@, Line @0, UART: undefined, Port: 0x0000, IRQ: 29
Baud base: 5000000, close delay: 50, divisor: 0
closing wait: 3000
Flags: spd normal

9.42 setserial ANV RICKBDVUTIVA VT —T x4 ARTE DS
9.1.4.7. USB =5
AVTFARTEES 277V —2arhs USBEROT/NA RZRS e DTEICDVWTRLET,
- USB YU ZITINA RZKS
USB YU ZILTNA X2 A>T FANSIKSFBRICIE. Podman DA X—=I NS AV THZERT S

BRICTRR N OS Al /dev/ttyUSBN ZETHEMNH D £, LUITIE. /dev/ttyUSBO % U T alpine
AAXA=IH SV TFEERT ZHTY,

[armadillo ~J# podman run -itd -—name=usb_example --device=/dev/ttyUSBO docker. io/alpine /bin/sh

943 USB YV ZILFTINA R &K S D A>T F1ERHI
AVTFARICAD, setserial ANV RaE> CTIREDREZER T DI ENTEEXT,

[armadillo ~J# podman exec -it usb _example /bin/sh

[container ~1# setserial -a /dev/ttyUSBO

/dev/ttyUSBO, Line @, UART: unknown, Port: 0x0000, IRQ: 0
Baud base: 24000000, close delay: 0, divisor: 0
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closing wait: infinite
Flags: spd normal

9.44 setserial AV Y Ric &3 USB V) ZILFINA RERE DHESEHI
- USB AXZ %KD
USB A XZ%# YT FRNSIKRSBEEICIE. Podman DA X—I DS AV T HE2ERT DEBICKRR

N OS fld /dev/videoN ZETEMNH D £9, LUTIE. /dev/video3 ZEL T alpine 1 X—IH
51v7F+ =2kl 56T,

[armadillo ~1# podman run -itd -—name=ushcam example --device=/dev/video3 docker.io/alpine /bin/sh
[armadillo “]# podman exec —it usbcam example /bin/sh

[container ~1# ls /dev/video3

/dev/video3

19.45 USB W X5 %K S cdD IV T FH{ERBI

GStreamer REDVIF AT« T IL—LT—7 EfHAEDLESDZET, USB AXTH 5 DBUKD
Fr 7FHHEERD XD,

- USB XEYZHKD
ZZTIE USB AEYZRSTEICDOWVWT 2 DDBIZRLET,
- IRAK OS Ity U USB XEV ZIYTFH5HKS

HESMUHRAN OSAITY IR ULTH S USB XEUZ IV T FHH5IKSBEICIE. Podman @
AX=IPSAVTFHZERT BERICRA K OS AT USB A€V ZYIYRLTBTALINUZE
TRENHD KT,

[armadillo “J# mount -t vfat /dev/sdal /mnt
[armadillo ~1# echo test >> /mnt/sample. txt
[armadillo “]# Ls /mnt

samp le. txt

9.46 USB XEUZ/RA K OS fllIcvyv > b9 %6l

EEEOHITIE, USB XEYZ /mnt (YT MULEULE, BLTIE. /mnt ZE U T alpine 1 X—3
NV TFHZENT 26 TY,

[armadillo ~J# podman run -itd --name=usbmem example --volume=/mnt:/mnt docker. io/alpine /bin/sh

947 ;RA K OS AN VY M AHD USB X T &R S b D IV T FHEEHI

RAK OSRID /mnt T« LI MU ZIYTFRD /mnt (XML TWET, Thickh, Tv
THTANSDE /mnt To LI MU ZBLTUSB XEYZRS ZENTEET,

[armadillo ~]# podman exec -it usbmem example /bin/sh
[container “]#f Ls /mnt
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samp le. txt
[container ~1# cat /mnt/sample. txt
test

9.48 USB XEV ICREENTWBT—5 DR
- USB XEVZIVYTFTRNSYIVERT S

USBXEUZIOAVFTFTANSY TV MUTKSHERICIE. Podman DA XA—=I NS AT FH=2ERT
ZEICRA N OSEID /dev T« LV M) ZET ERIEFIC, BYJBIEREEITHENHD T, LITIE /
dev ZEU T alpine 1 X—=IH5 A>T+ %2EKT 261 TT, #ERELTSYS_ADMIN & SYS_RAWIO
HEELTWET,

[armadillo ~]# podman run -itd -—name=usbmem example --cap-add=SYS RAWIO --cap-add=SYS ADMIN --
device=/dev/sda --device=/dev/sdal docker.io/alpine /bin/sh

949 USB XEVYEVYDY NTBHD>TFHEEH

AYTFARICAD, mount A¥Y RTUSB XEUZ /mnt Ic¥T Y hL. REFESNTWVWSET—F%
ERIBIENTEEXT,

[armadillo ~]# podman exec —it usbmem example /bin/sh
[container “J# mount /dev/sdal /mnt

[container “1#f ls /mnt

sample. txt

[container ~1# cat /mnt/sample. txt

test

950 a7 FHWMS5 USB XEVZEY TV N BH
- USB 7/XA RDIRY b 75 7ICHISS %

BE. AYTFANS USB FINA ZRZJ/KS eI, HS5H U Armadillo-loT ¥— ko1 G4
KIFICUSB TN\A R =FERUICIREET, AV T T ZEEIZNENHDFI, VT FEEEIC USB
FINA A%ER L TRB I TS 0ICiE. /dev & volume EUTAVTFRICNTY NTDIRENHD
£9, LUTIE. volume &L T /dev ZEU T alpine 4 X—=IYDS5 AV TFHEERT 2B T, 1 RXY
NDBH Dz IC —net=host HLIEITHENH D £,

[armadillo “J# podman run —itd ——name=usbhotplug example —-volume=/dev:/dev --net=host docker. io/
alpine /bin/sh

9.51 USB /N1 ADiRy 7S5 T ICHIGT 55
9.1.4.8. RTC Zi&%>

AV TFFAMS RTC ZF/S=HIciE. Podman A A =I5 AV T FZERT BEICRA N OS
BIOF/INA X7 74 )L /dev/rtcN ZET LR IC. RTC NOEIDREETSOHDERLETNE
NHDFET, LUTIE. /dev/rtcO #EL T alpine 1 X—I W5 AV T+ %ERT 2HTT, EEE L
T SYS_TIME 6 ELTWEY,
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[armadillo ~1# podman run -itd —-—name=rtc_example --cap-add=SYS TIME --device=/dev/rtc@ docker. io/
alpine /bin/sh

9.52 RTC Z#xk> 66D > 7 F+1ERHI
OAYTFARICAD, hweclock ¥ Y RT RTC OBZERREZRENTEET,

[armadillo ~]# podman exec -it rtc_example /bin/sh

[container ~1# hwclock (1]
Thu Feb 18 05:14:37 2021 0.000000 seconds

[container ~1# date --set ”2021-04-01 09:00:00” (2)
Thu Apr 1 09:00:00 UTC 2021

[container ~1#f hwclock —-systohc (3)

[container ~1# hwclock (4]
Thu Apr 1 09:00:28 2021 0.000000 seconds

9.53 hwclock AV Y Ric &% RTC OEAIRR EFREH

(1) RTC ICRESNTWBIRERAZRZRLEX I,

(2] VATLEAZE 2021 £F4 B 1T HOK O O MICERELE T,
(3] VAT LK% RTC ICRREEEXT,

(4] RTC ICRESNTVWEHANEESNTWDS I & Z2HERBLET,
9.

1.49. BEEHBAZTS

Armadillo-loT ¥— kU x4 G4 [CERLIEAE—HA—REDBFEEHT/INA ANV T FALSE
BEHEHAT ZHICIE. Podman DA X—=I S AV T FEERT BERICRA N OS IOF/INA R T 7
1)L /dev/snd ZEITHRENH D £9, LITIE. /dev/snd %#EUL T debian 1 X—IYHhS5AVTF+%
ERL S 61T,

[armadillo ~1# podman run -itd ——name=snd_example --device=/dev/snd docker. io/debian /bin/bash

M 954 BEEHRAZEITS fcHD > TFH1ERH
AVTFFARICAD, alsa-utils REDY TNz 7 TEHEEEHETAZE T,

[armadillo ~]# podman exec -it snd_example /bin/bash
[container “]#f apt update && apt upgrade

[container ~1#f apt install alsa-utils (1)
[container ~1# /etc/init.d/alsa-utils start (2]
[container ~1# aplay -D hw:N,M [Z 7 1 JL&] (3)

B 9.55 alsa-utils Ic & Z2BEEHDZTSHI
(1) alsa-utils z4 Y A —=J)LUZE T,

107



Armadillo-loT =k 7 x4 G4 #H/E~Y =27 )L Howto

(2) alsa-utils Z#E L X9,
O EELEZ7IMINEDEE7 7ML EBELUET,

aplay DE%IcH 3. M IZZEE%EHALRW CARD B2, N @781 2ES%FLTWET, CARD
B2 LN RESE. aplay ANV RICA ATV v ES522C 8 CHRATEET,

9.1.4.10. 21— —RA Y FDARY N ZBET S

Armadillo-loT =k U 24 G4 [CIFA—H—XA Y FHIEEINTVWET, INSEDRALYFDTY
a/U)—=RARY NERBITSZHICIE. Podman QA4 X—I S5 IV T %2R T BRICTKRA
OS Ald /dev/input T« LI MU ZEITRHENBD XTI, UTIE. /dev/input ZE L T alpine 1 X—
IhSAVTHZERT 2HTT, I TEIN /dev/input 7« L7 MJIEO>Y7TFROD /dev/input
YOV RENET,

[armadillo “]# podman run —itd ——name=sw_example --device=/dev/input docker. io/alpine /bin/sh

9.56 A —H—RA Y FDARY NeBFI SOOIV THEEH

JAYTFARICAD, evtest AINY RTARY hZERTEET,

[armadillo ~1# podman exec —it sw example /bin/sh
[container ~1#f apk update && apk upgrade
[container ~1# apk add evtest
[container ~1# evtest /dev/input/event]l
Input driver version is 1.0.1
Input device ID: bus 0x19 vendor 0x1 product 0x1 version 0x100
Input device name: “gpio-keys”
Supported events:

Event type @ (EV_SYN)

Event type 1 (EV_KEY)

Event code 28 (KEY ENTER)

Properties:

Testing ... (interrupt to exit)

Event: time 1612849227.554456, type 1 (EV KEY), code 28 (KEY ENTER), value 1 @
Event: time 1612849227.554456, -——-——-————————- SYN REPORT -——————————-

Event: time 1612849229.894444, type 1 (EV_KEY), code 28 (KEY ENTER), value 0 G)
Event: time 1612849229, 894444, —--—---——---—- SYN_REPORT ------------

9.57 evtest OV Y Ric &k 2HEZEH

(1) SW1 ORYY Fyvoa ARYNEREULEEZESDERR
(2] SW1 ORTY VY= ARV NEBRBUZEEDERR

9.1.4.11. LED Z#>

Armadillo-loT “— k7 x4 G4 [CI& LED DEEINTWET, <nsS5D LED =ik SoHicid.
Podman DA X—=I M5V T+ %ERT ZEICHRAN OS Bl /sys T« LI MU EETHRENHD
£9o, LITIE. /sys ZE LT alpine 1 X—IM S5V T F+%ZERT 2B TT, 2 TEI N /sys
TaoLOZMNJEAYTFAD /sys I TV hEINFET,
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[armadillo ~1# podman run -itd -—name=led example --volume=/sys:/sys docker. io/alpine /bin/sh

9.58 LED Zz# > fed > 7RI

AVTFARICAD, brightness 7 71 JLICEZEZEZIAE I E T LED ORAT/EZTS I ENTER
T, 0 ZEZAL EHI. O LUIANDE (1~255) Z2EZ AT ERTULET,

[armadillo ~]# podman exec -it led example /bin/sh
[container ~1# echo @ > /sys/class/leds/led1/brightness
[container “J#f echo 1 > /sys/class/leds/led1/brightness

9.59 LED D mKT/HXTDEITH
0.1.5. EEEREEE 21T 5
COET. VT FANSIEEMBET /N1 RAZH/STRICOVWTRLET,
9.1.5.1. Bluetooth 7/\1 X &K% >

A7 FALS Bluetooth 7/NA X Z{w S f=HITE. Podman DA XA —=IHS A>T FZ21EHRT B
[CIRA K OS RIDFT/NA X7 74 )L /dev/ttymxcN ZE T ERKFICRKY N T—2 & LT host . #ERR
& UT NET_ADMIN ZEITHENH D £J, /dev/ttymxcN (& Bluetooth BIETHERAT 2 L S ICKE
UIeYUZILTINA RZIBEL TLIEE W, T /dev/ttymxcO ZE L T alpine 41 X—IY M5 Y
TFEERT BT,

[armadillo ~J# podman run -itd -—name=bt example --net=host --device=/dev/ttymxc@ --cap-
add=NET ADMIN docker. io/alpine /bin/sh

9.60 Bluetooth /N1 X &k S f=6bD > T F1ERH

AVTFFHRTRERY 78D 7%14 YA N—=)LUT, Bluetooth Z&£& U £9, btattach Av¥> R
D5ECIF AV T FHERRITE Uz ttymxe ZREL TSI WL,

[armadillo ~J# podman exec -it bt _example /bin/sh
[container ~]#f apk update && apk upgrade

[container ~1#f apk add bluez dbus

[container ~J# /usr/bin/dbus-daemon —-system
[container ~1# /usr/lib/bluetooth/bluetoothd &
[container “]#f btattach -B /dev/ttymxc@ -S 115200 &

9.61 Bluetooth Zi#£E9 514

Zhnic &b, bluetoothctl T Bluetooth 85D A F ¥+ Y PoRF Y VTR ENTZEEDICHEDET,
{TFIC. bluetoothctl AV Y RTCADEZRZ XX > L TR V% {T56ZRUET,

[container ~]# bluetoothctl
Agent registerd
[..CHG..] Controller XX:XX:XX:XX:XX:XX Pairable: yes

[bluetooth]# power on (1)
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Changing power on succeeded
[..CHG..] Controller XX:XX:XX:XX:XX:XX Powered: yes

[bluetooth]# scan on (2

Discovery started

.CHG..] Controller XX:XX:XX:XX:XX:XX Discovering: yes
.NEW..] Device AA:AA:AA:AA:AA:AA AA-AA-AA-AA-AA-AA
.NEW..] Device BB:BB:BB:BB:BB:BB BB-BB-BB-BB-BB-BB
.NEW..] Device CC:CC:CC:CC:CC:CC CC-CC-CC-CC-CC-CC
.NEW..] Device DD:DD:DD:DD:DD:DD DD-DD-DD-DD-DD-DD
.NEW..] Device EE:EE:EE:EE:EE:EE EE-EE-EE-EE-EE-EE

[bluetoothl# pair AA:AA:AA:AA:AA:AA (3

[bluetoothl# exit (4]
[container ~]#

9.62 bluetoothctl AV RICLKBAF v ERT YU VT DH

(1] v hO—ZZ&EBLEI,

@ RAI#SREIAFvTYLED,

(3) RPZVYTULEEWEESED MAC P RLRAZEEELTRZY VT LET,
(4) exit T bluetoothctl @ 7OV 7 & TULET,

0.

1.5.2. Wi-SUN F/\1 X Z k>

Z I Tl WIi-SUN 7/t ZH' UART TERSNTWBIBEEOFERLET, ZDHE. AIVTFR
TEMEST D7 7)o —2a3rh5 WIi-SUN 7N A TBIEZITOeHICiE. Podman 4 X—Imn5 10
VT FEERT BERICRA N OS BIOF/NA X7 741 )L /dev/ttymxcN D55, Wi-SUN &5 9 35
DEETRHENHD FT, AT /dev/ttymxcO ZEL T alpine 1 X—I M5 AV T+ Z1ERT 564
<95

[armadillo “]# podman run -itd ——name=wisun_example --device=/dev/ttymxc@ docker.io/alpine /bin/sh
[armadillo ~]# podman exec —it wisun_example /bin/sh

[container ~1# Lls /dev/ttymxc0

/dev/ttymxc@

9.63 Wi-SUN /XA A Z/x S FcHD 3> T FH1ERHY
AVTFFAMNS., /dev/ttymxcO ZfE> T Wi-SUN F—F DEZENTESLDICHEDFT,
9.1.5.3. EnOcean /X1 X &ikKS

Z Z T, EnOcean 7/ A UART TERSNTWSBEDHZRLET, ZOHBE. AV TS
NTEMET B 77U — 3 h 5 EnOcean T/\1 A TEIEZEITScdHIClE. Podman O+ X—Ih
S5OAYT+H%=ERT BBICRA N OS D FT/NA X7 74 )L /dev/ttymxcN @55, EnOcean & 3t
TEHLEDEEITHENH D ET, LUTIE /dev/ttymxcO ZEL T alpine 4 X—IYHh SV T+ %=/ER
920 TI,

[armadillo ~1# podman run —itd ——name=enocean example ——device=/dev/ttymxc@ docker.io/alpine /bin/
sh
[armadillo ~]# podman exec —it enocean example /bin/sh
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[container ~1# Lls /dev/ttymxc0
/dev/ttymxc@

9.64 EnOcean /N1 A&k > fc D > T HEEHI
AV TFAMNS. /dev/ttymxcO %#{# > T EnOcean 7—% DXRZENTES L SICRDET,
9.1.6. xRy NT—UZK>
COETIE. AVYTFTARDORY hT—=7ZR/STEICOVWTRULET,
9.1.6.1. A>FFD IP 7 RLRAZHERIT 5
EAMICAYTFDIP ZRLXIE Podman A A=Y N5 AV T FHZERULIEEZICEHMICED IR

S5NEJT, AVTFHICEDIRSNTWS IP 7 RL XERA K OS N5 IE podman inspect AY¥ > R
ZAVWT, UTOLSICHERI B ENTEXT,

[armadillo “]# podman run -itd -—name=net example docker.io/alpine /bin/sh
[armadillo ~1# podman inspect ——format ’ {{ .NetworkSettings.IPAddress }}’ net example
10.88.0.17

K9.65 Y7+ D IP 7 RL XFEZHI
AVTFF7AD ip AV RZAVWTHERITZIEHTEET,

[armadillo ~J# podman run -itd --name=net example docker.io/alpine /bin/sh
[armadillo “]# podman exec -it net example /sbin/ip addr show eth®
3: eth0@if8: <BROADCAST, MULTICAST, UP, LOWER _UP, M-DOWN> mtu 1500 qdisc noqueue state UP
Link/ether xx:xx:xx:xx:xx:xx brd ff:ff:ff:ff:ff:ff
inet 10.88.0.17/16 brd 10.88. 255,255 scope global eth®
valid Lft forever preferred Lft forever
inet6 fe80::40e5:98ff:feec:4b17/64 scope link
valid Lft forever preferred Lft forever

n 9.66 i P asxy FEFEMT:.]/T*@ IP 7I<I/ZEWL:\$J
9.16.2. VT FICEEIP PRLAZKET S

! podman (77 #JL kT 10.88.0.0/16 ZFEWNE T,
MICFERLTWBIPZRLRAEHE SFHEERFREIVTHICHDIP 7 RL
ZEHREL TS L,

AVFTFHICEEIP 7PRLAZERET BHICiE. RUICI—TFEEDRY NT—VZEHRT 2RHED
HhEI, UTIC 192.168.1.0/24 Ic21— "j‘ EDXRYNT—U%ERT 20 ERULET,
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[armadillo ~]# podman network create ——subnet=192,168.1.0/24 my network

X 9.67 1—HYEZXDERY NT— I 1ERBI

AVTF 2RI BIc. ERTHER LR Y kT =7 &3 Ebt\,\ P7RLRZEI LT, v
TITDIP7Z7RLAZEET DI ENTEET, UTDHFITIX IPF7RLRA%Z 192.168.1.10 ICEE UL
ESERS

[armadillo ~1# podman run —-itd —-—name=network_example ——net=my network ——ip=192.168.1.10 docker. io/
alpine /bin/sh

9.68IP 7 RL ABEE®D A>T FHERHI
AVTFFDIP ZRLAN, 192.168.1.10 ICHBESNTWBZ ENERTEET,

[armadillo ~1# podman inspect ——format ’{{ .NetworkSettings.Networks.my network.IPAddress }}’
network example

192.168.1.10
}9.69 OAVFFDIP 7 RL AEEZH
Armadillo-loT — kT 1 G4 ZHBEE LI EZICRY NT—T DERE
T7A4ILDNEZATUELRARWESIC, /etc/atmark/containers [CERTET
o LZRENHDET

[armadillo ~]# vi /etc/atmark/containers/my network.conf

set type network

set_subnet 192.168.1.0/24

[armadillo “]# persist file /etc/atmark/containers/my network.conf

persist_file A< > KIcBIT Z5#MlE 79.8.2. overlayfs & persist_file
IEDWTy ZZRULTLREL,

9.1.7. Y—N\ZHEEI 3

COETIE, AT FTRTERABY—NZBEITZHECOVWTIRULET, COETHRD EIFTWS
H—/\I& alpine @ apk AVY RTA VY ARN—=)LT 2 EDTEETT,

9.1.7.1. HTTP U —N\%Z#EFET 3
Z ZTld. HTTP #—/X& LT Apache & lighttpd @ 2 % EHET 2BEICDOWTHBLET,
- Apache Z B9 %

alpine 4 X—=Ihs AV 7T+ %KL, 0> FTFWHNIC Apache Z1 V AM—=)ILULET, aAvTF
ERRDBRIC, /RA K OS @ 8080 FMNR—hrZIAVTFHD 80 FR—MNCERXT DIBEEZEIT>TWVWET,
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[armadillo ~J# podman run -itd -—name=apache example --publish=8080:80 docker.io/alpine /bin/sh
[armadillo ~]# podman exec —it apache example /bin/sh

[container “1#f apk update &% apk upgrade &% apk add apache?

[container “1# httpd

AHO0558: httpd: Could not reliably determine the server’s fully qualified domain name, using
10.88.0.2. Set the ’ServerName’ directive globally to suppress this message

9.70 AV 7 7Ic Apache Z#1 Y A h—)L 9 %4l

ftd PC 2 ED Web 7505, RAKN OS D IP 7RL XD 8080 FR—MICE/RI D&, &
ERESRRANR—IDNRREINET, 7 A4J) hTlE. /var/www/localhost/htdocs T« L2 kU7 74
IWZBEL ZET Web 720N SEEBETEEXT, Apache DFEMIAREREIX. /etc/apache2 T« L 7
NUICHBERET7 7N ZRET DI ETEEARETT,

- lighttpd Zf#ERH9 %

alpine 4 X—YMS5AVFFEERL. ZOIAYFFRIC lighttpd £ YA R—ILLET, IVFF
YERDERIC, KRRk OS d 8080 BEK— k% AV FFHD 80 BR— h CERXT 2IEEET>TVET,

[armadillo ~J# podman run -itd ——name=Llighttpd example —-publish=8080:80 docker.io/alpine /bin/sh
[armadillo ~“1# podman exec —it lighttpd example /bin/sh

[container ~]#f apk update &% apk upgrade &% apk add lighttpd

[container “J# echo "<html><body>It works!</body></html>” > /var/www/localhost/htdocs/index.html
[container “J#f Lighttpd -f /etc/lighttpd/lighttpd. conf

9.71 AV FFIC lighttpd 21~ XA ~—JL T %6l

lighttpd (77 # )L b TIEIEMEERBERX—IYDMNEEINTWRWS, ELOFIETIEHERR—Y
% /var/www/localhost/htdocs T« L7 N UDTICEEEL TWEY, D PC mED Web 754
oS, RAKNOS D IP 7RLZA®D 8080 BR—MICERT 2ERRINET, lighttpd DEMLRRTE
I&. /etc/lighttpd T4 L7 NUICHBRET 7A I ZiREIT DI ETEENFETI,

9.1.72. FTP Y —N\%Z#EEI %

ZZTIE FTP —=/N& LT vsftp ZEAT I HBRICOVWTEHBAL X T, alpine 1 X—IH50V T
FEERL. TDAVTFAIC vsftpd ZA4 VA R=ILULE T, AV THERDKRIC, FTP @5 T#EH
ITEHR—NMNCDODWTRA N OS AIAS AV TFFADR—NCERET DIEEE. AV TFHOREZHE
LT PASV_ADDRESS [c/RZ K~ OS D IP 7 KL ZDIBEEEIT> TWE T,

[armadillo ~1# podman run -itd --name=ftp example --publish=21:21 --
publish=21100-21110:21100-21110 --env=PASV_ADDRESS=<;R X h @D IP 77 KL R> docker. io/alpine /bin/sh
[armadillo ~1# podman exec -it ftp example /bin/sh

[container ~1#f apk update &% apk upgrade &% apk add vsftpd

X 9.72 A>T FIc vsftpd Z14 VA M—IL 9 %61
AVFFRICA—YTFT7HO VN Z2ERL, COI—YTftp AV >V TEDLSICLET,

[container ~1# adduser atmark
Changing password for atmark
New password: (/SR —RK%AA)
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Retype password: (/NRXT—K%&AAN)
passwd: password for atmark changed by root

9.73 21— %&EINT 34
ERUfca—tT ftp A1V TES L ST, vsftpd DRET7 71 ILERELE T,

[container ~1# sed —i —e ’s/anonymous_enable=YES/#anonymous enable=YES/g’ /etc/vsftpd/vsftpd. conf
[container ~1# sed -i -e ’s/ftlocal _enable=YES/local enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~]# sed -i -e 's/fiwrite enable=YES/write enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# echo ”pasv_enable=YES” >> /etc/vsftpd/vsftpd.conf

[container ~1# echo ”pasv_min port=21100" >> /etc/vsftpd/vsftpd. conf

[container ~1# echo ”pasv_max_port=21110" >> /etc/vsftpd/vsftpd. conf

[container ~1# echo ”pasv_address=$PASV_ADDRESS” >> /etc/vsftpd/vsftpd. conf

X 9.74 RE 7 7 1 L DimEH|

MREEUICERET 7 )L ZEEL T vitpd ZEEIT S &ICL D, ftp BERAIBEE RO FT, ftp OT A
VRDT NIV NEERDOFIRTIER U IcEDZEFERALET,

[container ~1# vsftpd /etc/vsftpd/vsftpd. conf

X 9.75 vsftpd DiCEH
0.1.7.3. Samba H—/\E#EEFT 3
Z ZTlE. Samba Y—/NOBEAEICDOWTEHBLE T, alpine 1 X—IHh5A>VFFHE2ERL.

FDOAVTFRNIC samba 4 VA M—J)LUE T, VT FHEBDERIC. samba TEAT ZR—KICD
WTHRRA KN OS IS DY FFHRDNR— MIEXT DIEEZT> TWET,

[armadillo ~]# podman run —itd ——name=smb_example ——publish=139:139 ——publish=445:445 docker. io/
alpine /bin/sh

[armadillo “J# podman exec -it smb_example /bin/sh

[container ~1#f apk update && apk upgrade && apk add samba

9.76 A>T FIC samba 14> AN—)LF 34l
AVFFRICI—FT7Ho Y M EERL. 2O1—H5Tsamba IO 1> TE3L3ICLET,

[container ~1# adduser atmark

Changing password for atmark

New password: (/XX — RK%&AH)

Retype password: (/XRX7T—RK%AAN)
passwd: password for atmark changed by root
[container ~1# pdbedit -a atmark

new password: (/XX —R%&AHN)

retype new password: (/82T —R#&EAN)

0.77 A —YZEMY 24|
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samba BT 5 &, FROFIETERLIcI—YYT7Ho Y hTED PC REMNSOTA VT DI &
NTEXET,

[container ~1# smbd

9.78 samba Di2EIH

HEITDZT4L YN DIEERE DFMERTE X /etc/samba/smb.conf 7 7 1L RET Z 2 & TE
BEOgETY,

9.1.7.4. SQL —N\=zBEI %

ZZTlE. RDMS & UL T sqlite ZEAT 2HR/ICDOVWTEHBLET, alpine 1 X—IYhsav7+
EERL. TOAYTFAIC sqlite EA VY ARN—=ILULET,

[armadillo ~1# podman run -itd ——name=sqlite example docker.io/alpine /bin/sh
[armadillo ~1# podman exec -it sqlite example /bin/sh
[container ~1#f apk update &% apk upgrade &% apk add sqlite

K 9.79 OvF+Ic sqlite #2104 Y A ~—ILF 56l

JAYFFRICAD, sqlite3 IY¥Y RZEETT B & sqlite DTOY T MHIRRINT—IRX— DM
MTEBDLIICBEDEXT,

[container ~1# sqlite3 mydb.sqlite

SQLite version 3.34.1 2021-01-20 14:10:07
Enter ”.help” for usage hints.

sqlited

9.80 sqlite ME{THI
9.18. EfaVUT«
COET, AVTFTARIETZEF2UT 1 DERDTEICOVWTRLET,
9.1.8.1. iptables AY > R&EFERAT 3
AVTFAMS, iptables AV REFBALTNT Y N7 YV T%TSSICIFE. V7%

EB T BRIC. #ERE LT NET_ADMIN & NET_RAW ZEITHENH D T, UTIE. ERZELT
alpine A XA—=I NS AV T+ ZERT 28 TT,

[armadillo ~]# podman run —itd ——name=iptables example -—cap—-add=NET_ADMIN --cap-add=NET RAW
docker. io/alpine /bin/sh

[armadillo ~]# podman exec -it iptables example /bin/sh

[container ~1# apk update && apk upgrade && apk add iptables

9.81 iptables Z{#FHT %/ D > T FERH
BFIC, iptables ZfEALHlZRUE T,
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[container ~1#t iptables -L
Chain INPUT (policy ACCEPT)
target prot opt source destination

Chain FORWARD (policy ACCEPT)
target prot opt source destination

Chain OUTPUT (policy ACCEPT)

target prot opt source destination

[container ~1#f iptables -I INPUT -p tcp -m tcp ——dport 8080 -j ACCEPT
[container ~1#t iptables -L

Chain INPUT (policy ACCEPT)

target prot opt source destination

ACCEPT tcp -- anywhere anywhere tcp dpt:http-alt

Chain FORWARD (policy ACCEPT)
target prot opt source destination

Chain OUTPUT (policy ACCEPT)
target prot opt source destination

X 9.82 iptables DENERESRAI

9.1.9. BERRZITS

COETIE. AVTFTFTHRTEEITZ 77U — 3 oh5 Armadillo-loT '— b 41 G4 ICERE
NET« A7 LAICBAZITOAEICODVWTRULET,

9.1.9.1. Wayland %% >

JAYFFAMS, Wayland O AVRI S5 THZ weston ZEE UEEERRZITIBERLET,

TRTZYNY—0T 07 /DHRHTZAA=IDSAVTFEERUET, DA X—JICEALTIE 9.1.3.
7v#7—7?7/ﬁ%ﬁ?%4%—7€@31E%%b?<ﬁémoik\@3APU¢NmJ%ﬁ
9% ZXmEH+THBDELET,

[armadillo ~1# podman run —itd ——name=wayland example ¥
——-env=XDG_RUNTIME DIR=/tmp ¥ ‘]

—device=/dev/dri ¥ @

—--device=/dev/galcore ¥ ©

--device=/dev/input ¥ (4]

--device=/dev/tty7 ¥ (5
--volume=/run/udev:/run/udev:ro ¥ @O
—-volume=/opt/firmware:/opt/firmware:ro ¥ ii

~—cap-add=SYS TTY CONFIG ¥ ©
localhost/at-debian-image: latest /bin/bash

9.83 Wayland Zi&k > fc6b® 1> T FH1ERHI

weston DRITICHEBERRIELZHZRELE T,
BEEEEICHERT/INA AZXZELEX T,

©0Q
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BEEEEICDERT/NA A EZZRELE T,

F—IR—ROY TR ELFERATEEICT 2HDT/NA REZRELET,

weston [CHER tty ZREULX T,

RA K OS fID /run/udev ZaAVTFANSIY VY R T BLSIICHRELET,
A~ OS D Jopt/firmware Z AT FRNSENY IV RNTBLSICEKRELE T,
tty ZIRET 2O DIERZHRELF T,

000600

Ric, LTD&SIc weston ZEELE T, ATV 3V TH D —-tty ICRET ZEIE. AV T H1ERKE
IEUT tty OBFICUET,

[armadillo ~]# podman attach wayland example
[container ~J#f weston —-tty=7
Date: 2021-11-21 UTC
[23:46:52,823] weston 9.0.0
https://wayland. freedesktop. org
Bug reports to: https://gitlab. freedesktop.org/wayland/weston/issues/
Build: Lf-5.10.35-2,0.0-rc2-0-g230e%c+
[23:46:52,825] Command line: weston —-tty=7
[23:46:52.825] 0S: Linux, 5.10.52-1-at, #2-Alpine SMP PREEMPT Thu Nov 18 09:10:13 UTC 2021, aarch64
[23:46:52.826] Using config file ’/etc/xdg/weston/weston. ini’
[23:46:52,829] Output repaint window is 16 ms maximum.
[23:46:52,831] Loading module ’/usr/lib/aarch64-linux-gnu/libweston-9/drm-backend. so’
[23:46:52,897] initializing drm backend
[23:46:52,897] logind: not running in a systemd session
[23:46:52.897] logind: cannot setup systemd-logind helper (-2), using legacy fallback
[23:46:52,902] using /dev/dri/cardl
[23:46:52.902] DRM: supports atomic modesetting
[23:46:52.902] DRM: does not support GBM modifiers
[23:46:52,902] DRM: supports picture aspect ratio
[23:46:52,903] Loading module ’ /usr/lib/aarch64-linux-gnu/libweston-9/g2d-renderer. so’
[23:46:52,982] eventl - gpio-keys: is tagged by udev as: Keyboard
[23:46:52.983] eventl - gpio-keys: device is a keyboard
[23:46:52.986] eventd - audio-hdmi HDMI Jack: is tagged by udev as: Switch
[23:46:53.027] event® - not using input device '/dev/input/event0’
[23:46:53.066] Llibinput: configuring device "gpio-keys”.
[23:46:53.067] DRM: head ’'LVDS-1" found, connector 39 is connected, EDID make ’unknown’, model
“unknown’, serial ’unknown’
[23:46:53.067] DRM: head ’'HDMI-A-1" found, connector 40 is disconnected.
[23:46:53.067] Registered plugin API ’weston drm output api v1’ of size 24
[23:46:53.067] Compositor capabilities:
arbitrary surface rotation: yes
screen capture uses y-flip: yes
presentation clock: CLOCK MONOTONIC, id 1
presentation clock resolution: 0.000000001 s
[23:46:53.070] Loading module ’/usr/lib/aarch64-Linux-gnu/weston/desktop-shell. so
[23:46:53.073] launching ’ /usr/libexec/weston-keyboard’
[23:46:53.079] Loading module ’/usr/lib/aarch64-Llinux-gnu/libweston-9/xwayland. so
[23:46:53.210] Registered plugin API ’weston xwayland v1’ of size 32
[23:46:53.210] Registered plugin API ’weston xwayland surface v1’ of size 16
[23:46:53.210] xserver listening on display :0
[23:46:53.211] launching ’/usr/libexec/weston-desktop-shell’

9.84 1> 57T weston =& 2ETHl
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Armadillo-loT =k D x4 G4 [CEH L TWB T« XA7L A L. 7RI~y THEIRREINEKT,

=L

- weston DFEKTE

TYRNI—=0T0 /DRI 514 X—ITlE. weston DFRTE 7 71 )L /etc/xdg/weston/weston.ini
ICEEBELTHN X,

[container ~1# cat /etc/xdg/weston/weston. ini
[core]

idle-time=0

use-g2d=1

xway land=true

repaint-window=16

[shell]
panel-position=none

Loutput]
name=HDMI-A-1
mode=1920x1080 @

Loutput]
name=LVDS-1
mode=off

9.85 weston.ini

(1) ZDITTHDMI EZ Y [cH DI 2 BERDBREREZITO I EMNTEX I, FIEHMEIX 1920x1080
T,

W%mmm?ﬁﬁg%ﬁib@m%éb\EEbt%@EE%:&ﬁﬁm
UL TWAWERIK. EZ4MWIE U TWBFILREBEREICEBEMNICYID Db
Dijo%mﬁmx%.b@mm@ﬁfhﬁénﬁutﬁﬁoijoGw
= 7)) — /azwﬁﬁwﬂnkvnﬁ%% NHbhErIDT., FTHEA
FTERDEZVICEDLETHREREZIEBEL TR IEZRBEMHULET,

RET 7 ANEEHT BRIV T FAA—VEFRURET B DT
EEIA. RY2—LEFE>TIDTPANETERHRT B ENTES
¥

podman run —-volume H* /etc/atmark/containers/*.conf M volumes Z%{
RELTL S,

. weston MEMR
AVTFFOBEEELTC, —2OAVTFHFT—2o0F7 7V r—y a3y z#ghdEmxfREUET,

—DO 0Oy TFFTweston ZEEF L T. XDG RUNTIME DR ##B9 53 c&TTRlod>Y 5T+ T
weston ZERAIT 27 7V —ya VARSI EZCE@F>UTOOY 7« TRIEETY,
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[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add_devices /dev/dri /dev/galcore /dev/input /dev/tty7
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add_volumes /tmp/xdg _home:/run/xdg_home

add_args —--env=XDG_RUNTIME DIR=/run/xdg_ home €9

add _args --cap-add=SYS TTY CONFIG

set _command weston —--tty 7

[armadillo “1# vi /etc/atmark/containers/detect object.conf ©
set_image localhost/at-debian-image: latest

add_devices /dev/galcore /dev/video3

add volumes /opt/firmware:/opt/firmware:ro /tmp/xdg_home:/run/xdg_home
set restart always "

add_args —-env=XDG_RUNTIME DIR=/run/xdg_home

set_command /root/start detect object. sh

[armadillo ~]# podman start weston (5]

[armadillo ~]# podman start detect object (6

weston DERE 7 71 IL=ERULE T,
XDG_RUNTIME_DIR % volume THBHL T, AT« LI NUZFEVNET,

& U T detect_object EWSEZFID Y A 7Y NDRET7 7 A I EERLET, T I TIHER
DAFZRETCETEXT,

PTZVT—23vIick>TE weston PEER T UKFICT S —ZHAOULBRWEEDN B DT,
set restart always ICUZE T,

ROHAV TS Z2FEHTEHLEIT,

Q0 © 000

- A—HY%IEE L T weston ZiEET S

7YY= FTU /DMRMT D1 X— at-debian-image ICIZFT 7 # )L kT atmark Z—HEEL
TWZEY, at-weston-launch A¥ Y RZFES &, root T—HTidi< atmark 11— T weston Z#2
BIDIEMNTEET,

[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add _devices /dev/dri /dev/galcore /dev/input /dev/tty7 (3
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add_volumes /tmp/xdg _home:/run/xdg_home

add_args —--env=XDG_RUNTIME DIR=/run/xdg home

add args --cap-add=SYS TTY CONFIG

set_command at-weston-launch —-tty /dev/tty7 —-user atmark ©

[armadillo ~J# podman start weston (4]

weston D/RET 71 L ZEBR U E T,

Y% tty & LT /dev/tty7 ZEBIIL £,

at-weston-launch AY Y RDA 73 ULTERT S tty £ 21— EZZEULET,
RO HAY T FZ=FETRE LT,

(o)
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—~tty & —-user ZIEE LRI > HZEIF. T 74 M T /dev/tty7 & atmark Z—HhMEbNET,
A=y a3y hNERET S

weston Z &I BFRIC. —-debug A 7> 3 > %ET & weston-screenshooter ANYY RTX T ) —
vay heREIBDIENTEXT,

[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add devices /dev/dri /dev/galcore /dev/input /dev/tty7
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add_volumes /tmp/xdg _home:/run/xdg_home

add_args —-env=XDG_RUNTIME_DIR=/run/xdg_home

add_args --cap-add=SYS TTY CONFIG

set command weston --tty 7 —--debug 9

[armadillo ~]# podman start weston (3]

[armadillo ~]# podman exec -it weston /bin/bash (4]

[container ~]# weston-screenshooter (5)
[container ~1# Ls

way land-screenshot-[date]. png (6

weston DFRET 71 LR L E T,

—-debug A 7Y a3 v ZELEXT,
BROLHAVTFZ2FEHTRELET,

B U7 weston > F7FHKHT /bin/bash #EELTOY1 Y UET,

weston-screenshooter VY RZFETUET,
ALY 7o L7 MYURIC wayland-screenshot-[date].pong E WS 7 71 LA TREINE T,

Q0000 O

—debug A 7Y a3 VIFBERBICOMERL T LIV, EXERBOER
EIEHEE T,

Armadillo-loT =Kk DV x4 G4 ICF—R—RZEHEHEL TLWBEEIF. -
debug A 7> 3 V% EIH < TH Windows ¥— + s ZHiTI 32 &I
EDRV)—=223y hNERETZIENTEET, CDHFE. RATY—

= vy 3y MEOYTFHROD /proc/[weston @ PID]/cwd FIciRESINE
ED

9.1.9.2. X Window System %#&>

IV TFALS. X Window System Zi£E UBHEKXRZ{T2>HZRLET, T TREF7ZY hNY—7
TUO/DRBITZ2AAXA=—INSAVTFEERULET, 2O AXA—=JICEALTIE 19.1.3. 7y h¥Y—7
TUO/DRETZ2AAX=IEFES, ESRLTEEI W, /oo 83. VPU ® NPU #{EART %, %=X
MEATHDELEXT,
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[armadillo ~]#f podman run -—itd --name=x_example ¥
——device=/dev/tty7 ¥ @

—-device=/dev/fb0 ¥ (2

--device=/dev/input ¥ (3]
—-volume=/run/udev:/run/udev:ro ¥ (4

-—cap-add=SYS ADMIN ¥ ©
localhost/at-debian-image: latest /bin/bash

9.86 X Window System Z% S 7z D 1> T FicEfl

X Window System [CHER tty ZRELEXR T, EThs5bFEbnTnWaWtty EULET,
BEEELE R TIL—LNYy 77 ZRELET,
F—IR—ROVYTRBREZFERATREICT 2HDT/NA REZRELET,

RA K OS D /run/udev Z YT FANSN IV R T BLIICEKRELXT,

X Window System DOEIMEICHERIERZREL X,

0000

Ric, UTDELSIC X Window System ZEENLE T, A 73> THD vt ICKRET 2EK. TV
THERRFITE LU tty OBFICLET,

[armadillo ~]# podman attach x_example
[container “]#f apt install xorg
[container “J#f X vt7 -retro

X.0rg X Server 1.20.11
X Protocol Version 11, Revision 0
Bui ld Operating System: Llinux Debian
Current Operating System: Linux 25297ceb226¢ 5.10.52-1-at #f2-Alpine SMP PREEMPT Thu Nov 18 09:10:13
UTC 2021 aarch64
Kernel command line: console=ttymxcl, 115200 root=/dev/mmcblk2p1 rootwait ro
Build Date: 13 April 2021 04:07:31PM
xorg-server 2:1.20.11-1 (https://www. debian. org/support)
Current version of pixman: 0.40.0
Before reporting problems, check http://wiki.x.org
to make sure that you have the latest version.
Markers: (--) probed, (xx) from config file, (==) default setting,
(++) from command Lline, (!!) notice, (II) informational,
(WW) warning, (EE) error, (NI) not implemented, (??) unknown.
) Log file: ”/var/log/Xorg.@. log”, Time: Sun Nov 21 23:51:18 2021
) Using system config directory ”/usr/share/X11/xorg. conf.d”

(
(

9.87 a7 FAWT X Window System % {2&19 % 176l
Armadillo-loT 7=k Vx4 G4 IZEHRL TWBT 1 AL LI, TRI by THEIRREINET,
9.1.93. 7L—L/\y 7 7 ICEEEET %
AVTFRTHETZ 77 ) r—>a s 7L —LNy 7 7ICEEEHT 5 Hicid. Podman D

AX=IUDNSAVTFZERT BERICRAN OS BIOFT/NA X7 74 )L /dev/foN ZETHEMNH D £
9o T, /dev/fb0 ZEL T alpine 1 X—Ih S5V T+ %EHRT 2HTI,
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[armadillo ~1# podman run -itd ——name=fb_example --device=/dev/fb0 docker. io/alpine /bin/sh

9.88 7L —LN\y 7 7 ICEEHETY 57D > T HEH

AT FRICAST. IV ALT—9HTL—LN\y 7 7ICHBETDHEZUTICRULET, Thick
D, #EHRLULTWETFTAXATLA LORTIHDZEILLET,

[armadillo ~1# podman exec -it fb_example /bin/sh
[container ~1# cat /dev/urandom > /dev/fb0
cat: write error: No space left on device

9.89 7L —L/\y 7 7 ICEEREETY 5ETH

9.1.94. ¥y FIXKXIZHS

Y FINKILDEAAENTWBT A AT LA ZEHKE U TWBIRIET, VT FANS T Y FARY
NEEE T Bfzicid. Podman DA X—IH 5V T+ EERT ZICRA N OS #ldD /dev/input
EEIHENHD ET,

[armadillo ~]# podman run —itd ——name=touch example —--device=/dev/input docker. io/alpine /bin/sh

9.90 ¥y FNXINZHKS fcHD AV T FHERHI

Wayland 2 £D GUI RIEEHAEDETES LT, Yy FNXILZFRBLE GUI 7 7 T—2 3
V DBRIENFIREE XD X T,

9.1.9.5. VPU Z#&K>

Armadillo-loT — k7 x4 G4 TEHEALTWS iMX 8M Plus IclE. 8O I1—RK/F1— KL
B UIEEI =y hT#H 3 VPU (Video Processing Unit) hME&EichTWEd, VPU Z5EHT
BZIETIVRTAREDIN T A =N VA ZFET IR, BEDIYOA—RK/FA—RLBETS &
MTEFXFT, AT FTFHRTHET 27 7Y T—a30h5 VPU ZIRSeHIiE. OV T FHEREICTIN
14 22& LT, /dev/mxc_hantro & /dev/mxc_hantro vce8000e & & U /dev/ion ZETIHEMNSH D F
T CCTRHTZYRNNY—IT I /D RBHEITZAA—IDSAVTFEIERUE T, DA X—=VICELTIE
RI13. 7YY= TT/DRHEITZAAXA—I%FES, 2R ULTLZEW, £, 18.3. VPU ¥ NPU
ZHEAT 2, ZEREHFTHDEULET,

[armadillo ~1# podman run -itd -—name=vpu example ¥
—--device=/dev/mxc_hantro ¥

—-device=/dev/mxc_hantro vc8000e ¥

--device=/dev/ion ¥

localhost/at-debian-image: latest /bin/bash

[armadillo ~]# podman exec -it vpu_example /bin/bash

[container “J# Lls /dev/mxc_hantro /dev/mxc_hantro vc8000e /dev/ion
/dev/ion /dev/mxc_hantro /dev/mxc_hantro vc8000e

X 9.91 VPU Z#KS =D > T FH1ERH

weston & GStreamer N1 Y AN —=ILFEHFDA A=Y EHHEDLETES & T, VPU 2#FHALT
BEOTLYI—R/FA—REZITS52ENTEET,
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[armadillo ~1# podman run -itd —--name=gst example ¥
—-env=XDG_RUNTIME DIR=/tmp ¥
--device=/dev/dri ¥

—-device=/dev/galcore ¥
—--device=/dev/mxc_hantro ¥
--device=/dev/mxc_hantro vc8000e ¥
--device=/dev/ion ¥

—-device=/dev/input ¥

—--device=/dev/tty7 ¥

--device=/dev/video3 ¥
—--volume=/run/udev:/run/udev:ro ¥
—-volume=/opt/firmware:/opt/firmware:ro ¥
-—cap-add=SYS TTY CONFIG ¥
localhost/at-debian-image: latest /bin/bash

X 9.92 weston & GStreamer =% > f=6b® > T FHEHHI

COELSICUTERLIcOY T Hicay (4> 9 % &, GStreamer © VPU 2ERLUCEBOLTY J—
R/ZFA—RHITRZET,

[armadillo “]#f podman attach gst example

[container “1#f apt install gstreamer1.0-imx libgstreamer-imx gstreamerl.0-plugins-bad ¥
libgstreamer-plugins-badl.0-0 gstreamerl.0-plugins-base libgstreamer-plugins-basel.0-0 ¥
gstreamer1, 0-plugins—-good Libgstreamerl1.0-0 gstreamerl.0-tools gstreamerl.0-imx-tools

[container ~]#f weston —-tty=7 &

[container ~1# gst-launch-1.0 filesrc location=<7 7 1 JLE> | qtdemux | h264parse | vpudec ! queue !
way landsink

9.93 GStreamer Ic & %37 3— RETH

USB AXSHHAEDLEDE. AXTNSOREETIY I-RULTT7AILICREFEI DI EHARET
ER

[container ~1# gst-launch-1.0 -e v4l2src device=/dev/video3 ! video/x-
raw, width=640, height=480, framerate=30/1 | queue | vpuenc_h264 | h264parse ! queue ! gqtmux !
filesink location=./output.mp4

9.94 GStreamer Ic &% T Y 1— RETHI
FEEAEETITZET, USB IXASHSDBEN H264 [C T A—RENTI 7AILICRESNE
Fo COBITIEFAAXATTINA A% /dev/video3 ELTWETH, BREBICK->TERDEFITOTEYIAD
DHEBELTLIREL,
9.1.10. KT—TYRIAY NEBEZES
CDETIF. AVTFRANS/INT—IRXRIXY MEREEFES FERICDOWTRUET,
9.1.10.1. Y ARY RIRREICT B

INT =Y RIAXY MNERER(F > THARY RIRREICT B (TIE. Podman A4 X—=I DSV T F%4E
B9 BBRICRA N OSAID /sys T« LY NUZETHENBDFT, UTIE. /sys ZELU T alpine 1
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A=I DS AVTFZERTBHITI, CZTESINC /sys T L7 MNIVIEOYTFRD [sys lCX D
YREINFET,

[armadillo ~]# podman run —itd ——name=pm example ——volume=/sys:/sys docker.io/alpine /bin/sh

K 9.95 NT—NYRXIAY NEREZFES cHD > T FHERSI

AVTFAIS, /sys/power/state [CROXFHNZEZAD I EICED, ARV RRREICT B &
MNTEET,

R 9.1 WISTB/INT—IRI XY NREE

RT—RXIAY MRRE XF51 5
Suspend-to-RAI e BOEABNZHRBIENTED
Suspend-to-Idle freeze BOERECERT 5N TES

[armadillo ~]# podman run -itd ——name=pm_example —-volume=/sys:/sys docker.io/alpine /bin/sh
[armadillo ~]# podman exec -it pm_example /bin/sh
[container ~1#f echo mem > /sys/power/state

B 9.96 ARy RIREEIC T BE1THI
9.1.10.2. ERERZBIMLT 3
YIARY NRENSEKRERE LT, FIRAELRT/NA AZUTICRULET,

UART2 (console) ERE T—Y%E
A

B

[container ~1# echo enabled > /sys/bus/platform/drivers/
imx-uart/30890000. serial/tty/ttymxc1/power/wakeup

usB ERE USB 7/\1 XDiER
&

B

[container ~1# echo enabled > /sys/bus/platform/devices/
32110108, ush/power/wakeup

RTC(i. MX8MP) BRE 77 —LEIDRAH
eS|
ESwy/ll

[armadillo ~J# podman run -v /sys:/sys ——device /dev/rtc0
-ti docker.io/alpine sh

[container ~1#f apk add util-Llinux

[container “1# rtcwake -m mem -s 5

: (B

[ 572.720300] printk: Suspending console(s) (use
no_console suspend to debug)

{ZZTH5®ME/FD

124



Armadillo-loT =~V x4 G4 8@/ =27l

Howto

A—HY -4 v F

SMS Z{=(LTE EFILD

)

[ 573.010663] Disabling non-boot CPUs ...

9.97 Y ARY RIRREICT ZRTH. rtc TR T

BERE I1—Y—XXAvFHET

BaE

FORE

[armadillo ~J# vi /boot/overlays. txt (1]
fdt overlays=armadillo iotg g4-swl-wakeup. dtho

[armadillo ~J# persist file -vp /boot/overlays. txt (2]
" /boot/over lays. txt’ -> ’/mnt/boot/over lays. txt’
Added ”/boot/overlays. txt” to /etc/swupdate preserve files

[armadillo ~J# reboot (3)
1 (&ER)
Applying fdt overlay: armadillo iotg g4-swl-wakeup.dtbo

(4]
: (Eg)

[armadillo “1# cat /sys/devices/platform/gpio-keys/power/

wakeup 6

enabled

@ /boot/overlays.txt 7 7 - JLIC Tarmadillo_iotg_g4-

swl-wakeup.dtbo; ZEMULEXT, 7 71 ILHAFELR
WBBIEFTRICIER L T LS W, DT 71 )LDFEMIC
DWTIE 79.9.4. DTS overlays Ic &2 Hh R~ 1 X
ZERLUTLEE W,

@ /boot/overlays.txt ZFEFL., 7y I T—KDEFEETH
RELED,

©® overlay OETOHICERELET,

O JU7ILIVY—IDOFEIC. u-bootliCkdXytz—
ZHEZRTEXT,

O Lnux "SHLHERTEET,

SMS %1

9.1.11. A>T 7FH 5D poweroff H reboot
Armadillo Base OS & busybox init T shutdown & reboot ZXJIt U £,

busybox init T PID 1 T sighal Zi%% Z & T shutdown ¥ reboot £7%&D £9, I>TFH 5 signal
XD L DIC, pid namespace ZHE T IHENH D FITH, HEESI NS Kl TETTEZXT,
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[armadillo ~]# podman run —-pid=host -ti docker.io/alpine sh
[container “J# kill -USR2 1 (poweroff)
[container “1# kill -TERM 1 (reboot)

X 9.98 > 77+ h5 shutdown Z1T5

9.1.12. EE®RA

COETIE. AVYTFRTEELTWE P TV Tr—y 3 VIC@AShDEEDNFREELVEFELELTLE S
BRIC. VIR 7 OAYFRYIIAN—ZE>T. YRATLZBEHTBHEICOVWTRULET,

9.1.121. VIR I 7 IAYFRYITIAIT—%HKDS

AT FRTEET Z 7 VT —a sV IRNI 7 IAvFRYIIAI—%IRST2HICIF.
Podman DA X—IY N5 AV T+ ZERT BRICRA N OS B0 F /N1 X7 74 )L /dev/watchdogN
EEITHENBH D EFI, UTIX. /dev/watchdogO %#E LT alpine 1 X—IY WSV TFHEERT S
BT,

[armadillo ~]# podman run -itd ——name=watchdog example --device=/dev/watchdogd docker. io/alpine /
bin/sh

Q9O VIRNITIFIAVYFRYTIAN—%ZES DIV T FHERBI

VINDIT7OAYFRYIIAN—IE, 7ATZLANST/INA AT 71 )L /dev/watchdogO %
open LKA TEHILET, AVTFTRICA>TYIRNI TP IAVFRYIFAN—% echo IV
KT T 262 UL TIcRULET,

[armadillo ~1# podman exec -it watchdog example /bin/sh
[container ~]#f echo > /dev/watchdog@

9.100 AYFFANSY IRV TP IAYFRYTIAI— 2T KT

VINDITP7OAYFRYITAN—Z&EB LI, /dev/watchdogl ICERDXFZEZTRAL I &
TYTIRDIT7 AV FRYTIAN—EVEY NTZIENTEZXT, 60 WHEERDOXFOEEIAH
DNREWSEEIE. Y RXATLADBREESHLU X,

[armadillo ~]# podman exec -it watchdog example /bin/sh
[container ~1# echo a > /dev/watchdog0

KO.101 V7 D7 IOAYFRYITHYAR—F Y NTBETH
VYVINTITOAYFRYIIAI—%EFZIELIZWEEIX, /dev/watchdogO Ic V #EZAHET,

[armadillo ~]# podman exec -it watchdog example /bin/sh
[container ~1#f echo V > /dev/watchdog0

BO102 VI KNIz 7P UAYFRYTIAN—ZELT ZEITH
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9.1.13. NPU Zi&>

Armadillo—IoT T—KhJx4 G4 TIREALTWS iMX 8M Plus ICld. #EME2E ICEb U IoEENIE
Zvw b T%3 NPU (Neural Processor Unit) BM&&EcnTWEXT, NPU Z3EHT 52 & T, Bk
\‘3%1¢u,bu’&k7at0)$& BB ESEICITS ZEMNTEEXT,

AT FTFATEET D7 FUT—a3uhs NPU ZIRS7EEHICE. 7Yy NIY—070 /HMEHT S
OV TFAAX—ITH3 at-debian-image ZFEHRT2HENBH D F T, Ffco AV T HERRIITT/NA
A& LT, /dev/galcore ZEITHEMNH D £I, UTIE. /dev/galcore % & L T at-debian-image
NS AVTFZERTBH T, DA X—JICELTIE 13. 7Y MN—0T7 /DMEHT 1 X—
VEES) 2ZRULTILSE W,

[armadillo ~1# podman run -itd -—name=npu_example ¥
—--volume=/opt/firmware:/opt/firmware ¥
—-device=/dev/galcore ¥
localhost/at-debian-image: latest /bin/sh

[armadillo ~J# podman exec -it npu example /bin/sh
[container “1#f ls /dev/galcore

/dev/galcore

9.103 NPU =&k S fc6bD > T F1ERHI

:ET”/%.‘:I_Jl_ ?E _g_%g:j Lan-[-énT\I\i—g_o |NT8 TE?'{tén—C
WEWEFILDIHEE., ERICHRTERL., EFHEFETEEDETH
RETDIHZENHD XTI,

/ i.MX 8M Plus [cBH#HENTWS NPU (& INT8 TEFLESNcEEEFH

BARNLBEEEE 7 U —ya Yy OREAEICDWVWTIE. NXP Semiconductors A Y1 ~
[https://www.nxp.com/design/software/development-software/eig-ml-development-
environment:EIQ]ZZ&R L T £ E Ly,

TYyNI—=UF0 /DS bEBFEICEAITIRENM RZRBHLTVWEITDT, F55H8RBLTL
£ W, Armadillo Base OS B 574 K [https://armadillo.atmark-techno.com/resources/
documents/armadillo-iot-g4/manuals],
9.1.13.1. ONNX Runtime Z=f£>

ONNX Runtime (& ZEFHD ONNX EFINZFE> CHBEITSRLHDY T MDD T 7 TT,
NArmadillo-loT '— k7 4 G4 Tl&. NPU %{#>7T ONNX Runtime 2£{79 52 &N TEET,

- ONNX Runtime Z1/ YA ~h—JL9 %
at-debian-image MSER LY TFTHNIE, aptinstall TV AR=ILFT B ENTEXT,

[armadillo ~J# podman run -it --name=onnxruntime_example ¥
—-volume=/opt/firmware:/opt/firmware ¥
—--device=/dev/galcore ¥

U =TADY 7 h Iz 7 THH . BBIITHRIE T Ao
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localhost/at-debian-image: latest /bin/bash
[container ~1# apt install onnxruntime onnxruntime-dev onnxruntime-tools python3-onnxruntime

9.104 ONNX Runtime Z1 > X k—I)L$ 35
- python 5 ONNX Runtime Z &>

python 75 ONNX Runtime ZE > 7z I(TIE onnxruntime €32 —J)L% import LT, F/z.
NPU %Zf#E S 7k InferenceSession 73V M%Z/ERT BBEIC. Providers &L T
'VsiNpuExecutionProvider; ZiEEU X9,

[container ~1# python3
>>> import onnxruntime
1 (HBR)

>>> sess = onnxruntime. InferenceSession(’ model.onnx’, providers=[’VsiNpuExecutionProvider’])

X 9.105 python A5 ONNX Runtime % {5 #
B Elc& D, python 5 ONNX Runtime ZfE> &M TE £,
9.1.13.2. TensorFlow Lite Z{E>
TensorFlow Lite 5% NPU Z& > TERICHRZTO I EHNTEXT,
- TensorFlow Lite Z21 XA ~h—=JLF %

at-debian-image MSELcOYTFTHNIE. aptinstall TAYAR—=ILFT B ENTEXT,

[armadillo ~]# podman run —it ——name=tflite example ¥
—-volume=/opt/firmware:/opt/firmware ¥

—-device=/dev/galcore ¥

localhost/at-debian-image: latest /bin/bash

[container ~1# apt install tensorflow-Llite tensorflow-lite-dev python3-tflite-runtime ¥
tim-vx tensorflow-lite-vx-delegate

9.106 TensorFlow Lite Z1 > X k=)L 9 24l
- python H5 TensorFlow Lite Zf#>

python 75 TensorFlow Lite Z S 72 (& Interpreter €3 2 —JL% import LE 9, python
M5 TensorFlow Lite ZE S HEFEALREREZ U< TH., BEMIC NPU AMEDNEXT,

[container ~]# python3

>>> from tflite runtime. interpreter import Interpreter
: (EB8)

>>> interpreter = Interpreter(’model. tflite’)

9.107 python h5 TensorFlow Lite % i > 1
BlEIC& D, python 5 TensorFlow Lite ZfE> Z EMTEFT,
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tflite-runtime /Xy o —3 & SA4 T VA A= (imx_lib)D/N\—= 53>
DRAFEDLEICL > TIE. FHET % delegate & 175U DBEMEHEL
n9'Ic TensorFlow Lite W7 7Y —o g3 Uy DNEULLSEELAEWN
BENHD £T,

IN—3 3> 2.6.0-1 LIED tflite-runtime /8y o — I % {ERT BREICIE.
NEIN—I 3y 220 UBEODZA T UAX—I(imx_lib)ZERLTL 2
LY,

AT ZVAX=IDT7 v TTF—RNAEICDOWTIE T83. VPU ¥ NPU
ZHERAT S 2RULTLEEI L,

FNZNoN—y 3y EEMEDBFRE R 9.2. 51473 Y & tflite-runtime
DIN—Yg>E NPU ZREWEE7 7= 3V OMEORER) ICRUE
9,

9.2 514751 & tflite-runtime ®/N\—Y 3> & NPU ZFW 77V
F— 3 Y OEHEDER

tflite-runtime M/X\—/3 > tflite-runtime M/X\— 3 >
A% 2.6.0-1 LU M 2.6.0-1 K
SATSYDIN—I a3 VhHiEE VX delegate TEIME NNAPI delegate TEE
RBTE3(2.2.0 L&)
ZA4TZVDN=I a3 vhEE EULLEMELABWEEHD NNAPI delegate TEIE
BTEIRN(2.2.0 KH)

AT ZVDON—=I 3 VERFIRICDOWTIE, 834 ZA4TTUAX—
VDN=Ia Vv eERT B 2SRULTILS W,

tflite-runtime /Xy o —IDO/N—=Yavid, AVFFRTYUTOIATYY R
HERTITDIETHEITEET,

[container ~1# dpkg -l python3-tflite-runtime

Desired=Unknown/Instal l/Remove/Purge/Hold

| Status=Not/Inst/Conf-files/Unpacked/halF-conf/Half-inst/trig-aWait/
Trig-pend

|/ Err?=(none)/Reinst-required (Status,Err: uppercase=bad)

|1/ Name Version Architecture Description

+H- - - -

ii python3-tflite-runtime 2.6.0-1 arm64 deep learning
framework for on-device inference

X 9.108 tflite-runtime D/X\—Y' 3 V&2 {ERT S

I UF AN, tflite-runtime D/IN—I 3> % 2.6.0-1 KEIC TS
WIEEIE TX 9.3. 2.6.0-1 X&D TensorFlow Lite BE&E deb /Cy o —
ViKY deb Xwor—IxLTIAVTFFTRICYIO—-RULT,
X 9.1009. tflite-runtime M/X\— 3V ZTFF%; OOANYY REETLT
rEEW,

129



Armadillo-loT =~V x4 G4 8@/ =27l

Howto

% 9.3 2.6.0-1 kF@D TensorFlow Lite BEx& deb /Sy —

Ny or—I%

N=I3> URL

python3-tflite-runtime

2.4.0-1 https://
download.atmark-
techno.com/debian/
pool/main/t/tensorflow-
lite/python3-tflite-
runtime_2.4.0-1_arm64.d

eb

python3-tflite-runtime-
dbgsym

2.4.0-1 https://
download.atmark-
techno.com/debian/
pool/main/t/tensorflow-
lite/python3-tflite-
runtime-
dbgsym_2.4.0-1_arm64.
deb

tensorflow-lite

2.4.0-1 https://
download.atmark-
techno.com/debian/
pool/main/t/tensorflow-
lite/tensorflow-

lite_2.4.0-1_arm64.deb

tensorflow-lite-dev

2.4.0-1 https://
download.atmark-
techno.com/debian/
pool/main/t/tensorflow-
lite/tensorflow-lite-

dev_2.4.0-1_arm64.deb

[container ~1# Ls ./*.deb @
python3-tflite-runtime 2.4.0-1 _arm64. deb
python3-tflite-runtime-dbgsym 2.4, 0-1 arm64. deb
tensorflow-lite 2.4.0-1 arm64. deb
tensorflow-lite-dev 2.4.0-1 armb4. deb
[container ~1ff apt purge ¥
tensorflow-lite ¥

tensorflow-Llite-dev ¥
tensorflow-Llite-vx-delegate ¥
tensorflow-Llite-vx-delegate-dev ¥
python3-tflite-runtime ¥

tim-vx ¥

tin-vx-dev @

[container ~1#t apt install ./*.deb (3)

0

X 9.109 tflite-runtime O/XN—3 3> %ZTIF3

ALY MTFa LKVl TR 9.3. 2.6.0-1 KHD TensorFlow Lite
B8 deb /\v o —Y ) O deb /XNy T —IDHEFELTWVWDZ E&HE
BULET,

26.0-1 LEDA YA M—=ILENTWBNy T —IZHIFRL XT,
FovO—RUfcdeb Xy T —I AV AM=ILLET,
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9.1.13.3. Arm NN Zf£>

Arm NN & (& TensorFlow Lite 8 &0 ONNX OEFILFERZ T R— KU TWBIHERBY 7897
T9, Arm NN 15 % NPU Zff> TERICHBBZITO I ENTEXT,

- AMNNZ1A Y AN—=ILT 3
at-debian-image MSELcOYTFTHNIE. aptinstall TATYAR—=ILFT B ENTEXT,

[armadillo ~]# podman run —it -—name=armnn_example ¥
—-volume=/opt/firmware:/opt/firmware ¥

--device=/dev/galcore ¥

localhost/at-debian-image: latest /bin/bash

[container ~1# apt install Llibarmnn22 Llibarmnn-dev python3-pyarmnn armnn-examples

9.110 Arm NN Z1 Y X h—JL 9 %6l
- python iS5 Arm NN Z{&ES

python m'5 TensorFlow Lite Z{E >z ICiE pyarmnn €2 2 —J)L% import UL£9, £z, NPU
ZfE> =8I Backendld & LT "VsiNpus Z#EUL T, Optimize #7377 M &ERULE T,

[container ~1# python3

>>> import pyarmnn as ann

: (BER)

>>> options = ann.CreationOptions()

>>> runtime = ann. IRuntime(options)

>>> parser = ann. ITfLiteParser()

>>> network = parser.CreateNetworkFromBinaryFile(’ model. tflite’)
>>> preferred backends = []

>>> preferred_backends. append(ann. BackendId(’ VsiNpu’))

>>> opt _network, = ann.Optimize(network, preferred backends, runtime.GetDeviceSpec(),
ann. OptimizerOptions())

>>> net_id, = runtime.LoadNetwork(opt network)

9.111 python 5 Arm NN ZfE5 6l
BlElCE D, python ™5 Arm NN ZES 2 &ENTEFET,
9.2. AVT+DER

9.2.1. AV T DEBES

Armadillo Base OS Tl&. /etc/atmark/containers/*.conf 7 7 1 JLICIEES N TWE YT F+H
T—FRBICEHICKEE U E I, nginx.conf OEE&EHEFIZULTICRULET,

[armadillo “]# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

set readonly no

add ports 80:80

9.112 AV T ZEHHERT 2 HDREH
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.conf 77 AILIELITDING XA =5 HRETEET,

CAVTFAAXA—=IDFEIR : set_image [41 X—T 4]
AX—YDEFMZRETCEEXT,
fl: set image docker. io/debian:latest, set image localhost/myimage
A X —Y% rootfs & UTI/SIHBAIT ——rootfs A SV 3V THRETEET,
fl: set_image --rootfs /var/app/volumes/debian

- IR—KERX © add_ports [FR bR—F]:[aVFF K- }]
REUIR—KTHAEBHIS AV T FANDT I EADEREERD FT,

T7AIMEITCP T, UDP % /udp ZfF T THEZE T AR—ATHF TEBDR—MZHRET
5ZENTEXT,

BT oflTid, m—k 80, 443(web). UDP @ 69(tftp)Ic 7/ XTI 22 &MNTE, AVTFHD
IR— K 22(ssh)ICIFIN—K 2222 W FP IV ERXTBHIENTEET,

Bl: add_ports 80:80 443:443 2222:22 69:69/udp

=1 —]

pod ZESHE., DA T3 vidpod DFREICLBEWVWEBRICK
DEFHADTTEE LI,

- FINA R T 7AILERL : add_devices [ R h/SR]: [V FF/8R]
AT FTTNA X2 LT, (ERAREERD XY,
AT FNRZREVBWSEEIFRANERUNZXZENET,
BEOTNAZZER U WERI>EAR—ATHIFTHREL TLLLE W,

f5l: add devices /dev/galcore /dev/v4l/by-id/usb-046d HD Pro Webcam C920 78DA8CAF-video-
index0:/dev/video3

MRARNRZIT Ty ZETHEE add_device "[AR MXR] [V FF/IR]” TEBIMTEEY,
Bl: add device ”/dev/v4l/by-path/XXXXX” ”/dev/video3”
AVTFHNRRIE Ty ZECESBNAFRETEXE A

cIRU2—ANI>Y K add volumes [FR MRR]:[AVFFNRR]:[AF¥av]
BEI2/NRZIVYTFTATYIYRLT. T—YDREPHEITZ I ENTEET,
IRARNRREUTOEESIEIBEL T EE W,

. /var/app/rollback/volumes/<folder> H* <folder):
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7y 7TF—RNOBEICHLL OAE— (snapshot) LiiBa., OE—5SD0HZEELEXERI DT, v
TF—KNBRTHEIDT—H%EES MTEXT, BPRTERNELLEETH, 2DT—FIC
FEFIHDEFEA,

SWUpdate T7 Y 77— K95 7—FICEAWTWVWET,
. /var/app/volumes/<folder>: app /\—FT 1 ¥ 3 VICEZXT,

Py I7ITF—=RhDBICOE—SNEFBADT, 7Yy 77— hOFBREEIEFRS NIV TS
AO7 7V o—y 3y TRhEd,

O7®T—IR—=RICAWNTWVWET,
- /tmp/<folder>: BED IV T FTXEV I 7AMIN VAT LZHBULICWGRICHE-> TS W,
- Jopt/firmware: ZERENICHER T 7 LIz 7 54T —DINZ,
AT HNRRZRELVBWGEEIRIRA MR EBU/NZAZENET,

A7 3 >Id podman run @ —-volume DA F> 3 VITIED XTI DT, ro (read-only), nodev, nosuid,
noexec, shared, slave FZRETCEE T,

Bl : add volumes /var/app/volumes/database:/database: O — LNy I ENBWTF—5 %/
database TREULF I,

f5l: add volumes assets:/assets:ro,nodev,nosuid /opt/firmware: 7 7)o —>3>vD7—45%/
assets THmAED. Jopt/firmware D7 7 —LAD 7 %=EZEFT,

0 BFIRAMUDONKREDYTFDIRREZRFZ2EHEIGH S8, 771ILEPTINA A& Ty
EESZEFTEERT A,

BHEOAYTFTIYIYRNIAY Y REE[TIT S ENHBNIE. shared
DT ST TREBDNY IV NEHBIT LI ENTEEXT,

[armadillo “1# cat /etc/atmark/containers/mounter.conf
set _image docker. io/alpine

add_args -ti

add _volumes /tmp/mnt:/mnt:shared (1

add_args --cap-add SYS_ADMIN

add device /dev/sdal

[armadillo ~J# cat /etc/atmark/containers/client.conf
set _image docker. io/alpine

add_volumes /tmp/mnt:/mnt:slave (3

add args -ti

[armadillo ~]# podman exec mounter mount /dev/sdal /mnt (D
[armadillo ~]# podman exec client ls /mnt (4]
file on usbh

9.113 /RY 22— L% shared TH Iy NE2HET 34

QO YU YVRNEFTSOAVTFIC shared DBFEET TV NERR
(SYS ADMIN) £5 2 %9,
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O YUVKEFESIVTHIC slave EIFZREITNIF—HICLL
HHE=hFtEA,

®@ USBFNAREYIVRULET,
O YoOvRINcTEEERULET,

. pod MDEEIR : set_pod [Kvy K&]
9.2.2. pod DER THER L pod D&FIZANTIYTF % pod ATEEIL XTI,
fl: set_pod mypod

- XY RNT—TD%EIR ¢ set _network [y kD —04]

ZDH/EIC 19.2.3. network DR TER UTc®R v M T —2 BT none & host DS TE
HENRLT,

none MZE. A>T FIC localhost UMBRWR—LAAR—XICAD T,
host DIFE(F OS DR —LAAR—RAZZFDEFEWVWET,
fBl: set network mynetwork

PRLZADFHKE : set_ip [7 KL R]
AYTFDIPFPRLAZRETDIENTEXRT,
l: set_ip 10.88.0.100

IV FHEOEGENENTHNIL. pod Z{# > T localhost H pod
DAB TP I ECATBIENTEFT,

=

- B HEUD EREEKTE - set_readonly yes
AVTFTFANSD T 7A IV AT LANDEZAAFAZBZELEXT,
TI7AINTEZAAHAREER>TVWET,

AVTFTARADSD T 7FAINIV AT ANDEZIAHERILTZHIET, tipfs ELTES XEY DE
BERARPICHZ S ENTELTIN., 7V T5—yavicd> TEGEAAFERO 7 7MLV R
FATIEEELGZWIREEKEH D ET,

S AX=VOEHFHYIYO—REZTE : set pull [BE]

DEREZ missing ILTDE. A X—IDNREOHWSRBWERICA A—IZBENICHTY I O—RUL
i?o

always [CFBE. A X—IDNITIKY I VYO—RBATHEIEICHIT BFOMEREZED £,

TFT7A)I N TIE never T, A1 X—=IDNREONESRBRVNERICTT—2FRRULET,
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Bl - set pull missing H set pull always

cAVTFTDYIRT—NEKE - set_restart [FRE]
AVTFPMELEUVERICURY—hEE8FT,
podman kill A" podman stop TELLET B/BE. CORELEFRBIUIT—FULE A,
F 7 A4 )L KT on-failure [CTR>TWET,
Bl: set_restart always A" set_restart no

- BENEEIDHERNL ¢ set_autostart no

FENFIFRDOFETIRIEIT 2T FHNH 25E. Armadillo DEFFICEERESLEWVWEL S
lCcULEY,

ZFDIHA. podman start <name> TREISEBRZENTEET,

AV T4 JIEBL TWBWA A=I T v 77— DERICHIRE
EITDT, Z5Vo e A A=JICHULTRELTLLE W,

=

. EBITOYY ROFE : set_command [A7 ¥ K]

AVTF%BEITZESOAVY R, RESNGBI S BE. AVTFHFAA=IDT T4 N%EE
W9,

fl: set command /bin/sh -¢ “echo bad example”
- podman run [C5|¥%ZEIRE  add_args [B1#]

CZCETTHRAULKREEBUADEREZITWWERIE., TORET podman run [CEES|HZ
EIENTEFXT,

f5 : add args --cap-add=SYS TTY CONFIG --env=XDG RUNTIME DIR=/run/xdg home
9.2.2. pod DYER
podman_start < pod BgEZES I EMTEEXT,
pod ZESZET, BROAVTFHNRELCRY N T—VR—LAR—RAZHEFITEZZENTEFRIT, AL

pod DFD IV TFHH IP DIFE localhost T, unix socket DIFE abstract path THEICERT D
ZENTEET,

[armadillo “]# cat /etc/atmark/containers/mypod. conf
set_type pod

add ports 80:80

set_infra imager k8s.gcr. io/pause:3.5

[armadillo ~]# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine
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set readonly no
set_pod mypod

[armadillo ~]# podman ps

CONTAINER ID IMAGE COMMAND CREATED STATUS

PORTS NAMES

0cdb0597b610 k8s.gcr. io/pause:3.5 2 hours ago Up 2 hours ago
0.0.0.0:80->80/tcp 5ba7d996f673-infra

3292e5e714a2 docker. io/library/nginx:alpine nginx —-g daemon o... 2 hours ago Up 2 hours ago

0.0.0.0:80->80/tcp nginx

9.114 pod 265 V7 Z BEIEEN T 5 /e H DREH!

Ov5F+ERUL. /etc/atmark/containers/[NAME]. conf 7 71 JLZ{E> T. set type pod ZBFE
g5 &Tpod #IERRULZET .

pod ZHESKFCAYTFHDERET 71 ILIC set_pod [NAME] DEREZEIMULE T,

XY RNT—IR—=LZAR—X|F pod ZERT B & ZICHERT=. ports, network & ip D
pod DAV T« 77 71 ILICANRIFTNIERD £H Ao

XY RNT—=UREDMIC, infra image DA T 32T pod DA AXA—IEEHZENTELET, <D
RTEI set type network DB UMNMEZXHADT, set type T FAILDRIADEZBICFE>TLE
=%

METHNIE, D podman pod create DA 3 3> % add args THREI DI ENTEEXT,

E (&

K

pod %Zf# S KFIC podman H§% 7%k Tinfra containery H#2E8UL X9 (Al
MDIHE. k8s.gcr. io/pause:3.5 ZEBIITE L)

AV 747 L—>3vITpod ZANST Y 77— ~DRICEEIRIIC podman

pull TAAX—=I%F O VO—-RULEITH, 1 VF—Fy hafFEhbt<i

W7y 77— 8 HnE swdesc embed container ya)

swdesc usb container TANTLZEE W, FDIFE. infra image D&

IFE:F)1E9T< Tég\/\o

9.2.3. network DER
podman_start ¢ podman @ network HER I EMTEF T,

T4 KD 10.88.0.0/16 PMEZBWHE. HBHWEAVTFRALTERTE AWK SIC LW
BlIE>TLLEE W,

[armadillo “]#f cat /etc/atmark/containers/mynetwork. conf
set_type network
set_subnet 192.168.100.0/24

[armadillo “]# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

set ports 80:80

set _ip 192.168.100.10

set _network mynetwork
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[armadillo ~]# podman ps

CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES
3292e5e714a2 docker. io/library/nginx:alpine nginx —-g daemon o... 2 hours ago Up 2 hours ago

0.0.0.0:80->80/tcp nginx

9.115 network 2> Q> 57+ %= BEIEENT 57 DERESH

dAvFFERUL., /etc/atmark/containers/[NAME]. conf 7 7 A JLZE{E>T. set type network %
RET DI ET network ZERR L E T,

FDRYNT—U%FESEICOYTFDERET 7 )LIC set_network [NAME] DREZ WX T,

XY RNT—=2 DY TX Y ~id set_subnet [SUBNET] TEREULE I, TDIKE(IL set_type network D%
UIMEZEBADT, set type FT77AMIDRIDE ZBICfE>TLEETW

8D podman network create DA 7 a3 VHAREBETHNIE. add args THREIT S ENTEET,
924 AVFrHhS5OAVTIEE
podman Ti& REST API ICK 2 BEF7Z V7 EZXAHAHETY,

BAOIYTHHsoaY T OEBNMRERIGEIC. IRAMD podman —EXZHFRICL T, O
> T7FIC /run/podman ZR') 2 —ANX T > I podman --remote TEETEZXI,

podman start Z{ Y A RM—J)LITNIEFESH —-remote THEZET,
DA T3 IiE Armadillo DRZ MAID udev rules S AV TFFZ/RSEICENLETT,

9.25. AV TF Dt

AVTFFDERIE ™01. 77U =33y VTFHTETIT D) 25F
[cLTL e LY,

=

AVTFDAA—IZRHE T Z2HEGREL DT TCEZOHDEXT -
1. 49—y MNEDYUKRI MY (dockerhub Z) TEEFUTCEFIHSEHRT D
2. SWUpdate 7 v 77— KA X—I%EHT 3

Podman O+ X—Y%A YA h—ILE BHIC. —B7—9EABICRET
ZRENHBDET,

swu 1 X—IRNTHAADEIF 3F. pull PUSB RS T7TRIFTIY
AR—ILTBEERTET—FBD 2 BEOEEREN app /\—F 1 ¥ 3
VICRETT,
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Y ITF—R BTy - IOV T FHMELNR TWBDTTEFEL
k=R AN

9.25.1. UE—NYRIKNIICAVYTFZXET B5E
1. AXA=—YZUE-NURINUICEET S

[armadillo “]$ podman image push <localimage> docker://<registry>/<{remoteimage>:<{tag>

2. set_pull always ZREULBRWVWHNED, SWUpdate TH¥ 7 O—RD@MRZXESBEWET Y T
T—hEZTWEEA,

(mkswu lcDWTIE T9.7. Armadillo DYV 7 N0z 7%= 7w 77—h9 %, #SEICLTLES
L)

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/pull container nginx.desc
[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/nginx_start .

[ATDE ~/mkswul$ cat pull container nginx.desc

swdesc option version=1

swdesc_pull container "docker.io/nginx:alpine”
swdesc_files ——extra-os nginx start

[ATDE ~/mkswul$ mkswu pull container nginx. desc

Enter pass phrase for /home/atmark/mkswu/swupdate. key:
pull container nginx.swu Z{ER% L & L 7=,

9.25.2. f1 X—Y%Z eMMC ICIRET DAL
Armadillo Base OS ®F 7 # )L k Tl&. Podman @O F—% & tmpfs ICIFESINET,
EERFICAX—IZ R T BICIEANA—T% eMMC [CEZIADRENHDFT, BEDFEVSTIL,
BIFD 19.253. 41 X—Y% SWUpdate TEX T DA% CTAVTFTFDAA—IZHEETBIHRIC
l&. /var/lib/containers/storage readonly @ app /\—F >3 >vDOY TR 2 —LICEBREULED,

R DEFIC. abos-ctrl podman-storage --disk Z&E 9 % & HllD /var/log/containers/storage H'
ER SN EIH. SWUpdate TEXT B4 X —VEZDEZF readonly DHICESTIAHET,

- abos-ctrl podman-rw

abos—ctrl podman-rw ZfEZ (X, read-only [CR> TWBA A—IZRSENTEET,

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE R/0
[armadillo ~J# mount /dev/sdal /mnt
[armadillo “]# abos-ctrl podman-rw load -i /mnt/at-debian-image. tar

Getting image source signatures
Copying blob 63c098a71e7b done
Copying blob 837e73dd4d20 done
Copying blob a25086e65f63 done
Copying config b5a30f8581 done
Writing manifest to image destination
Storing signatures
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Loaded image(s): localhost/at-debian-image: latest

[armadillo ~J# podman image list

REPOSITORY TAG IMAGE ID CREATED SIZE R/0
localhost/at-debian-image latest b5a30f8581cc 2 hours ago 233 MB true

9.116 abos-ctrl podman-rw DO E1THl
- abos-ctrl podman-storage

abos-ctrl podman-storage [IXEY ETFTA AV DYIDEZDMIC, HAEZEAMNL—IDSHEHED

BEHRHANL—IANOIE—HTEXT,

[armadillo ~]# podman pull docker.io/alpine (1)

Trying to pull docker.io/library/alpine: latest...

Getting image source signatures

Copying blob 97344484467 done

Copying config 3d81c46¢d8 done

Writing manifest to image destination

Storing signatures
3d81¢c46¢d8756ddb6db9ec36fadbabfh71c287fb265232bab16739dc67a5f07d

[armadillo ~]# abos-ctrl podman-storage €9

There are images configured on development storage:

REPOSITORY TAG IMAGE ID CREATED SIZE
docker. io/library/alpine latest 3d81¢c46¢d875 3 days ago 5.56 MB

What should we do? ([N]othing (default), [CJopy, [R]emove)

copy e

Create a snapshot of ’/mnt/boot 0/containers storage’ in ’/mnt/new storage’
Getting image source signatures

Copying blob 5b7df235d876 done

Copying config 3d81c46c¢d8 done

Writing manifest to image destination

Storing signatures

Delete subvolume (no-commit): ’/mnt/new storage

Copying development images to readonly storage succeeded

Feel free to adjust the result with abos-ctrl podman-rw commands

Now freeing up original data...
Podman is in tmpfs mode (’
[armadillo ~J# podman image list (5)

REPOSITORY TAG IMAGE ID CREATED SIZE R/0
docker. io/library/alpine latest 3d81¢c46¢d875 3 days ago 5.56 MB true

9.117 abos-ctrl podman-storage O X—3 11—l
AAXA—VZEEAHAREANL—JICHELEY,
abos-ctrl podman-storage &4 7> 3 VEL TRITULET,
SEZRAHAEANL —JICAAX=—IDH 2GRN ZEINE T, SEIFIE— (copy) LET,

abos—ctrl podman-storage I[CA 7> a3 Y EIBELEI DT, AL —ID tmpfs DFFIC
BRDEYT, ITIC ——disk TUDEXBEICTA AIVDEETHLHBETY,

IE—DHERULET, 1 X—IDHHWOER (R/O, Read only) Ic&b & Ui,

® 0000
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SWUpdate T7 v 77— hZA Y XA N—)LF BERICIE. /var/lib/
containers/storage readonly 4 L2V NUDRE|[CKR>TcAM X—V%H
BMICHIBRL X T,

HHFRHSIELZFENBRLLTH, 19.2.1. AvTFFOBEHEH, =ESEIC
L T. /etc/atmark/containers/*.conf ZE {#HE 5 T 2 & W,
set autostart no ZEREIT DI ETHHFETINE T A,

9.2.5.3. f X—¥% SWUpdate TE¥%T 3%
1. AX=Y%ZT7714ILICIRET S :

[armadillo “]$ podman image save -o <myimage).tar <localimage)>

2. 774 )% SWUpdate 1 X—I(IC AN D,
ZDODPOALNBDET :
a. swu -1 X—IRNITHHAD

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/embed container nginx.desc .
[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/nginx_start

[ATDE ~/mkswul$ cat embed container nginx. desc

swdesc _option version=1

swdesc_embed container ”"nginx_alpine. tar”

swdesc files ——extra-os nginx_start

[ATDE ~/mkswul$ podman pull --arch arm64 docker.io/nginx:alpine

[ATDE ~/mkswul$ podman run --rm docker. io/nginx:alpine uname -m
aarch64

[ATDE ~/mkswul]$ podman save docker.io/nginx:alpine > nginx_alpine. tar
[ATDE ~/mkswul]$ mkswu embed container nginx.desc

Enter pass phrase for /home/atmark/mkswu/swupdate. key:

embed container nginx.swu Z{EREL ZF L7

b. USB RZAJILRET S

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/usb _container nginx.desc
[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/nginx_start

[ATDE ~/mkswul$ cat usb container nginx. desc

swdesc_option version=1

swdesc_usb_container "nginx_alpine. tar”

swdesc_files ——extra-os nginx_start

[ATDE ~/mkswul$ podman pull —-—arch arm64 docker.io/nginx:alpine

[ATDE ~/mkswul$ podman run --rm docker. io/nginx:alpine uname -m

aarch64

[ATDE ~/mkswul]$ podman save docker.io/nginx:alpine > nginx_ alpine. tar
[ATDE ~/mkswul]$ mkswu -o usb_container_nginx.swu usb _container_nginx. desc
Enter pass phrase for /home/atmark/mkswu/swupdate. key:
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LTFD774)%&USBAENICOE—LTLLREIL:

" /home/atmark/mkswu/usb_container_nginx. swu’

" /home/atmark/mkswu/nginx_alpine. tar’

" /home/atmark/mkswu/. usb_container_nginx/nginx_alpine. tar.sig’

usb _container nginx.swu Z{ER L ZFE L7,

03. VILFAT 4 7 T—F &>

9.3.1. GStreamer - NILF AT« TP 7L —LT—20

9.3.1.1. GStreamer - XILF AT« 77 L—LT—07 &IZ
GStreamer [, A=YV —XDNYIFAT 4 FIL—LT—U T, NSRIAT A4 T VIR
BEREZE TS 7A VY ELTEBMTESLSICB>TED, ZERBEADT—F 2RSS IENTEET,
GStreamer TIRS T ENTEBZT—F 74—~ v hO—flZ FREICRULET,
- AV TFT7A—~X v ~: mp4, avi, mpeg-ps/ts, mkv/webm, ogg
- BEI—7v 7. H264/AVC, VP8, VP9
- EEI—Fv7: AAC, MP3, Theora, wav
- BT #—~ v k: JPEG, PNG, BMP
- ANY—=Z 27 http, rtp
GStreamer TlE. YNILFAT AP TF—FZ AR )—LEULTHEWVWET, ANU—LZRI/NAT A

YORIC, TLAYNEFENDMBEMNZIZNL, ThoZz8BEegbtEs s FO—RKRrTyd—
RiZEDINBZEITWET,

90.3.2. GStreamer E{THIV T+ %21ERT %
ZDEICHIFD GStreamer OETHINET Y "N —0 T / HBHET S debian ¥ X—I D SER L

AT FAHRTEITITDZEZBELTVWET, 8.3. VPU ¥ NPU 2T %, ZEHHFADEET.
UToLSicaysr+>=#EBUET,

[armadillo “J# podman run -it --name=gst-example ¥
—-env=XDG_RUNTIME DIR=/tmp ¥

—-volume=/sys:/sys ¥

—-volume=/dev:/dev ¥

—-vo lume=/run/udev:/run/udev ¥
—-volume=/opt/firmware:/opt/firmware ¥
--privileged ¥

localhost/at-debian-image: latest /bin/bash
[container /1t

X 9.118 GStreamer Z£{79 %76 D> T F1EBH

AT F+ATIIERFIIC GStreamer #21 Y AM—I)ILULZE T,
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[container /1#t apt install gstreamer1.0-imx libgstreamer-imx gstreamerl.0-plugins-bad ¥
libgstreamer-plugins-badl.0-0 gstreamerl.0-plugins—base libgstreamer-plugins-basel.0-0 ¥
gstreamer1, 0-plugins—-good Llibgstreamerl.0-0 gstreamerl.0-tools gstreamerl.0-imx-tools

9.119 gstreamer O VX b—JL

Ric, AV T FANTEHEARREZTOLCOHDTAI Ny TEEZREEUE T, < I TlE weston ZFEH)
LEI,

[container /]# weston —-tty=7 &

X 9.120 weston D#ZE)
~tty=7 OA T 3 VIFBEERRICHERT S tty DBEZREL TLEL,
Ric, BEEZENT ZDICER pulseaudio ZHEEIL £,

[conteiner /]# apt install pulseaudio
[container /1# pulseaudio —-start --exit-idle-time=-1

9.121 pulseaudio DECE)
B ElEE&D, GSreamer Z 1Y T FATERITTEDLDICBEDFRT,
9.3.3. GStreamer /81 754 > DEITHI
AT AV DRTHELUTICRUE T,

[container ~1# gst-launch-1.0 filesrc location=7 7 4 JL/XR> ¥
I gtdemux name=demux@ demux@.video @ ! h264parse ! queue ! vpudec ! queue ¥
I waylandsink window-width=1920 window-height=1080 demux@.audio 0 ! queue ! beepdec ! autoaudiosink

9.122 GStreamer D174l

GStreamer M/ 7oA E. YzIVATZ ) T NDIA TEXOBEEICEITWET, GStreamer @
BEILAVIEY IRV ZMNAOONY Y REWLET 2 CENTEEFT, BXHEEWE L T,
GStreamer /XA 754V ) ZFESTRILXAYNEBEEIN. Yz)LRAVZUTNE Ty %E
W£d9,

LEEMIE. GStreamer OF/\y 7 /7AONYAEYVRADINY RZ4 Y —)LTH 3 gst-launch-1.0
> TEBALFE Lich, GStreamer 5175V EULUTERMHESINTWS T8, GStreamer Z{E-> 7z
NIVFATF« Pz BEO7 7)o —2a 7O I AICHEAAD I ENTEETT, API 7 TUT—
a3 YvRENYZ 17 IIE. gstreamer.freedesktop.org @® Documentation ~X— 3 (http://
gstreamer.freedesktop.org/documentation/) " 5SBIT 2 ENTEXT,

Armadillo-loT Z— k7 x4 G4 AL TW3 SoC TH 5 i.MX 8M Plus (. EEOFI—K/T
Y A—R%{T576 D Video Processing Unit(VPU) &N 2EA7O Y HEEBH L TVWET,
Armadillo-loT “— k7 x4 G4 (ClE. <D VPU ZERI 57D GStreamer TL XY MDA VR
A=ILENTED, UTOHEI—FT VI TIEXAY CPUDIRT A=YV R%EZET ZERLLEBBEODOT
O—KR/ZyA—RKPMTRZIET,
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- TOA—RAERI-FTVY
- H.264/AVC
. VP8
. VP9
- TYOA—RARERI—Tv Y
. H.264/AVC
DEOETIF. cn50I—F v 719 % GStreamer OETHIERBNLEF T,

FRTEFLEIA—TFTyvIUANADEDTH>THTI—R/TYI—REIFAETI . ZDHFEIF CPU
SRV IRV TUBERSTULERS L. YATLEEDNT A=V RARIBETLET,

034 . BEZELT S

GStreamer Z{ERA U CEIBEZB4AI25HDETHZ. BEEZEATLWIEEEEZA TWRWEE
D2@DICDVWTRULET, VPU TN\—KRD 77 1—RK%Z1T>5 GStreamer TL X~ k& LT vpudec
HEESIENTEXT,

9.34.1. H264/AVC BIEIZB49 %

[container ~1# gst-launch-1.0 filesrc location=7 7 4 JL/SR> ¥
I gtdemux name=demux@ demux@.video 0 ! h264parse | queue ! vpudec ! queue ¥
I waylandsink window-width=1920 window-height=1080 demux0.audio 0 ! queue ! beepdec ! autoaudiosink

9.123 H.264/AVC BIEIOBE(EFH D)

[container ~1# gst-launch-1.0 filesrc location=7 7 4 JL/SRX> ¥
I gtdemux | h264parse | vpudec ! queue | waylandsink window-width=1920 window-height=1080

9.124 H.264/AVC EIEOB4A(EFK L)
93.4.2. VP8 BlEIZHBAY %

[container ~1#f gst-launch-1.0 filesrc location=X7 7 1 JL/XR> ¥
I matroskademux name=demux® demux@.video @ ! queue ! vpudec ! queue ¥
I waylandsink window-width=1920 window-height=1080 demux@.audio 0 ! queue ! beepdec ! autoaudiosink

9.125 VP8 BhEIDBE(EFH D)

[container ~1#f gst-launch-1.0 filesrc location=X7 7 4 JL/XR> ¥
I matroskademux ! vpudec ! queue ! waylandsink window-width=1920 window-height=1080

9.126 VP8 BIEI DB (BEFERL)
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9.3.4.3. VPO BlEIZHB4Y %

[container “J#f gst-launch-1.0 filesrc location=7 7 1 JL/XR> ¥
I matroskademux name=demux@ demux@.video @ ! queue ! vpudec | queue ¥
I waylandsink window-width=1920 window-height=1080 demux@.audio 0 | queue | beepdec | autoaudiosink

9.127 VPO BhEDEBAE(BFH D)

[container ~1# gst-launch-1.0 filesrc location=7 7 4 JL/SRX> ¥
I matroskademux ! vpudec ! queue ! waylandsink window-width=1920 window-height=1080

9.128 VP9 BIEI D B4 (BFE% L)
935. ANY—=ZVIUF—H%52B4ET D
GStreamer ZEHUTRXY NI =T LICHZFE T 74 )L%& HTTP X' RTSP TRAKNY—Z VB
H£925ETHZRLET, VPU T/\—RDU 77— R%fT>S GStreamer TL X~ k& U T vpudec
EESENTEET,

935 1. HTTPAKNY—=VT

[container ~1#f gst-launch-1.0 souphttpsrc location=<Eh&E 7 7 1 JLD URI> ¥
I gtdemux name=demux demux. | queue ! vpudec | queue ¥
| waylandsink demux. | queue ! beepdec | autoaudiosink

KOI29 HTTP A NU—X VT DBE(EFEFHD)

[container ~]# gst-launch-1.0 souphttpsrc location=<EjiE 7 7 1 JLD URI> ¥
I gtdemux ! queue ! vpudec | queue ! waylandsink

9130 HTTP AU —Z VT DBE(BERL)
9352 RTSP ANY—=V4

[container ~J#f gst-launch-1.0 rtspsrc location=<EjE 7 7 1 JL®D URI> name=source ¥
I queue ! rtph264depay ! vpudec | queue ! waylandsink source. | queue ¥
| rtpmpdgdepay | aacparse | beepdec | autoaudiosink

9.131RTSP A NU—Z VT DBE(EFHD)

[container “J#f gst-launch-1.0 rtspsrc location=<EjE 7 7 1 )LD URI> ¥
I queue ! rtph264depay ! vpudec ! queue ! waylandsink

9.132 RTSP A NU—Z V7 DB4E(EHEML)
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9.3.6. USB I X S Hh 5 DREZERTT S

GStreamer @ v4l2src TL XY h%&ES 2 & T, V4L2(Video for Linux 2) /N1 X & L TEEX
NTWBIAATTNAANSHRZIRBETEEX T, EOT/NA ANSMERZEIFT T 2h\E. v4l2src T
LAY K~D device ZONT A ICTNNART77AINBEIEEIT DI ETEETCETEXT, UVC i USB
HAAXASHREEREKIC v4I2src TI/RS T ENTEDD T, T TIE USB AATHSDMEERTRT 5E
THlZRUET,

MAT, AXZDMICYA V7 BEHRELTWT, ARICYI VDS DEEFELHENTZHEDOHERLT
WET, EFHIFDT/INA X7 71 )L /dev/videol DEBHY. #ithEH « X T % width ¥ height OfE
EETIIRIEICE > TERDAEENHGDEFITDOT, BEEZEL TSIV, £, /dev/vdl/by-id
F4 LI RMNUDTIC, BHELUTWBIHAXSEZDOM W /dev/videoN NDY VR Y I UV INBDET
DT, TINAREUVLTENEIBEIT D EDHABETT,

[container ~1# gst-launch-1.0 v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥
I waylandsink window-width=640 window-height=480 pulsesrc ¥
I audio/x-raw, rate=44100, channels=2 | autoaudiosink

9.133 USB WA SH5S DRGERR(EFEH D)

[container ~1# gst-launch-1.0 v4l2src device=/dev/videol ¥
| video/x-raw, width=640, height=480, framerate=30/1 ¥
I waylandsink window-width=640 window-height=480

[ 9.134 USB /1% 55 DIGRR(FAER L)
9.3.7. USB A X S H' 5 DR ZIFET 5

GStreamer @ v4l2src TL XY K &{ES Z & T, V4L2(Video for Linux 2) /N1 X & L TEEZ
NTWBEAXZTNAZANSHRZRE TEEXT, EOT/NA ANSMERZEITT 2hd. v4l2src T
LAY kD device ZANXT A ICTNART7AMINBZIBEIT D IETEETCEFT, UVC i USB
AASHREEERRIC v4I2src TIRS T EMTEZDT, I TIEUSB IXSHSDIRERE 7 71 )L\
RETDETHE. MEERRUBHDSEBICT 71 IILNRET DETHERLET,

AT AXZOMICRAT7BERL W, REOREFLARBICYIINSDERFD MP3 ATy
I—RUTHRETZIHEDOHAHRL TWET, EITHFDTI/INA X7 74)L /dev/videol DE7ZP©. it
BT+ X THS width ¥ height DIEIRETI IRBICK > TEBRDAREENHBDETITDT, BEEE
LTSV, e, /dev/val/by-id T« L7 MUDTIC, #EHEL TWBAXZHDR W /dev/videoN
NDY VRV UVINRBEDEIDT, TINAREVTENZIBEIT DI EDHARETT,

AT ZAVEIERIC EOS /XY hZHTT DL ST, gst-launch-1.0 AY Y Ric-e A 7Y 3%
FFTWET, TVIA—REKTIBICiE. Ctrl-C T gst-launch-1.0 AY¥ Y RZEFEIEL TS LY,

9.3.7.1. H264/AVC T#&ETI %

VPU T/\—=RTx7IT>0—KR%4T5 GStreamer TL X k& U T vpuenc_h264 ZE> 2 &EMNT
RN

[container ~1# gst-launch-1.0 -e v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥
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I queue ! vpuenc h264 ! h264parse | queue ! mux. pulsesrc ¥
| audio/x-raw, rate=44100, channels=2 | lamemp3enc | queue ¥
I mux. gtmux name=mux ! filesink location=./output.mp4

9.135 USB T A SH5 DRtz H.264 THRE(EEH D)

[container ~1# gst-launch-1.0 -e v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥

I queue ! vpuenc_h264 | h264parse | queue ¥

I filesink location=./output.mp4

9.136 USB T X 55 DRtRZ H.264 THRE (BFAERL)
- RREFEZRFFICTTS

[container “J#f gst-launch-1.0 -e v4l2src device=/dev/videol ¥

I video/x-raw, width=640, height=480, framerate=30/1 ¥

| tee name=t1 | queue ! vpuenc_h264 | h264parse | queue | mux. pulsesrc ¥

| tee name=t2 | audio/x-raw, rate=44100, channels=2 | lamemp3enc | queue ¥

I mux. gtmux name=mux ! filesink location=./output.mp4 t1. | queue ¥

I waylandsink window-width=640 window-height=480 t2. | queue ! autoaudiosink

9.137 USB WX IH 5 DREZRRLEBMNS H264 THRE(FFHD)

[container ~1#f gst-launch-1.0 -e v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥

I tee name=t1 | queue ! vpuenc_h264 | h264parse | queue ¥

I gtmux ! filesink location=./output.mp4 t1. | queue ¥

I waylandsink window-width=640 window-height=480

9.138 USB A X T 5 DERERRULGHS H264 THRE(FFRZL)
9.3.8. Video Processing Unit(VPU)
9.3.8.1. Video Processing Unit & (&

Video Processing Unit(IX{F. VPU) &% iMX 8M Plus ICE&E I TWS, BIEOIY I—R/F
I—ROBERO 7Oty Y TY, HEOIYA—K/FI—RMUBE, YRXTAIRERZENTDZED
%<, XA CPU THEBETSEVATLEED/IN T A—XVAMNETLET, VPU 2FIETE &
TYRTALAREDIN T A—I VA ZZFET LR, BEDIYA—RK/FA—RLBETS I ENTE
x99,

VPU FIELTWE 74—y MILITDED T,

C FA=Y=DIWIHELTWE T A =TV b
. H.264/AVC
- VP8

- VP9
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S IVA=IHMIELTVNE T A=Y
- H.264/AVC
9.3.8.2. VPU D ft%r
- H.264/AVC 7O—% —
% 9.4 H264/AVC 7 —4%—{tix

Profile High. Main. Baseline
Min resolution 48x48
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 60 Mbps
- VP8 FO—%—
#* 9.5 VP8 71—% — 1%
Profile -
Min resolution 48x48
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 60 Mbps
. VP9 F#O—4—
% 9.6 VP9 71 —4% —4%
Profile Profile O, 2
Min resolution 72x72
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 100 Mbps

- H.264/AVC T>1—%—
#& 9.7 H264/AVC T> 1—%—tik

Profiles Baseline. Main. High. High 10
Maximum Luma pixel sample rate 1920x1080 @ 60 fps
Slices |, P and B slices

Frame Types

Progressive

Entropy encoding

CABAC. CAVLC

Error resilience

Slices
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Maximum MV range Horizontal (P slice) in pixels: +/-139
Horizontal (B slice) in pixels: +/-75
Vertical (P or B slice) in pixels:

- Config1: +/-13 (planned)
- Config2: +/-21

- Config3: +/-29 (planned)
- Config4: +/-45 (planned)
- Confighb: +/-61 (planned)

(= Search Window Size -3 pixels)
MV accuracy 1/4 pixel
Supported block sizes Macroblock and sub-macroblock partitions:

- Intra PU: 16x16 / 8x8 / 4x4
- Inter PU: 16x16 / 8x16 / 16x8
- TU: 4x4 and 8x8 transforms

Intra-prediction modes 16x16: 4 modes
8x8: 9 modes
4x4: 9 modes
Maximum number of reference frames 2
Encoding picture type Only progressive frame
IPCM encoding Supported
Temporal scalable video coding Up to 5 layers including the base layer
IPCM IPCM rectangle mode
ROI / ROI_map Absolute QP and gpoffset mode (-32 ~ 31)

User controllable CU coded as IPCM CU or skip CU

9.4. Armadilo DYV 7 kU 7ZEILRT B

Z Z7TIE Armadillo-loT =k Uz G4 TERAI BV IRV 7DEILRTEZHBLET,
94.1. 7—hrA—%—%EI RT3

Z 2Tl Armadillo-loT 5=k U4 GARIFTODT—hO—5—A XA—=I% LRI D HEESHRAL
EJCIN

1. 7—hO—45—DOEILRCBER/NYT—IDA VA=)
ROIANYV RZETLEI,

[PC ~]$ sudo apt install build-essential git wget gcc-aarch64-linux-gnu Llibgcc—*-dev-arm64-
cross bison flex zliblg-dev bash python3-pycryptodome python3-pyelftools device-tree-
compi ler

2. V—Xd—RORYS

Armadillo-loT &= k7 x4 G4 7— bk A—%— [https://armadillo.atmark-techno.com/
resources/software/armadillo-iot-g4/boot-loader] 5 7—hO—45— V—X, 774
JU (imx-boot-[VERSION].tar.gz) ZRD LS ICH¥FT7>A—RULET,

[PC ~1$ wget https://download.atmark-techno. com/armadil lo—iot-g4/boot loader/imx-boot—
[VERSION]. tar. gz
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[PC ~1$ tar xf imx-boot-[VERSION]. tar.gz
[PC “1$ cd imx-boot-[VERSION]

3. EILR

ROAX Y REETULET,

[PC ~/imx-boot-[VERSION]]$ make imx-boot armadillo x2

1 (&8)

Second Loader IMAGE:

sld header off 0x58000

sld csf off 0x59020

sld hab block: 0x401fcdcd 0x58000 0x1020

make[1]: &4 L2 MY ’/home/atmark/imx—boot-[VERSION]/imx-mkimage’ M SHFT
cp imx-mkimage/iMX8M/flash.bin imx-boot armadillo x2

MHTOEI FDIFE, iMX 8M Plus [CRERT 7 —LT 7D EULANDEREZRHSNE
¥o NAZHERD L. BEL TTHBAL LS, @

Welcome to NXP firmware-imx-8.11.bin

You need to read and accept the EULA before you can continue.
LA OPT_NXP_Software License v19 February 2021

 (48)

Do you accept the EULA you just read? (y/N)

4. EIRERORER

ROOANVRZETLXEI,

[PC ~/imx-boot-[VERSION]]$ Lls imx-boot armadillo x2
imx-boot armadillo x2

9.4.2. Linux h—XJIL%ZEILRT S

Z ZTlE. Armadillo-loT =k x4 G4 AT D Linux A—RILA A—=I%EILRT B HE% 0
LEd,

Armadillo-loT Z— k7 4 G4 Tld. EXBICIE Linux A—FRILA X—

VEEIRTZREFIHD FHA, 79.4.3. Alpine Linux L—~Z7 71l

VATLZEEIRT B OFIEZERET S & T, ZEED Linux A—xJL
= AAX=IMII—KT 7L ATALICHAMAENE T,

PIZR—ZF—TR—I %KD &, BRER—VICARTINESIHDAANTOY T EBRRINET,
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ZED Linux A—RILAX=IE, 7Y NY—0 770 /HRHET B linux-
at & W3 Alpine Linux BD/X\y T —JICEFEFNTWVWET,

HAZIA XUt Linux h—XRILA A=Y %FBT 3ICiE. 79.4.3. Alpine
Linux W— 774NV ATLZEI]LRT S, OFIEOR T, ax2/
packages M5 linux-at ZHIBRL. ax2/resources/boot/ ICA X—I%
BT 2ENHD XTI,

Linux 1—XILDOEIL RICHRBR/INYT—I DA VA M=)l

ROAX Y REETULET,

[PC ~1$ sudo apt install crossbuild-essential-arm64 bison flex python3-pycryptodome python3-
pyelftools zliblg-dev libssl-dev bc firmware-misc-nonfree firmware-libertas firmware-
atheros wireless-regdb

Y —2— RDEYE

Armadillo-loT & — k7 41 G4 Linux 71— =X JL [https://armadillo.atmark-techno.com/
resources/software/armadillo-iot-g4/linux-kernel] ™5 TLinux 1—=xJLy 7 7L (linux-
at-[VERSION].tar) Z% 7>O—RK LT, ROIAVY REZETLET,

[PC 1§ tar xf Llinux-at-[VERSION]. tar
[PC ~1$ tar xf Llinux-at-[VERSION]/linux-[VERSION]. tar. gz
[PC 1% cd Linux-[VERSION]

F7AINIAY T4 F2L—Y3>VDEA

ROANX Y REETULED,

[PC ~/Llinux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-Llinux-gnu- x2 defconfig

A=AV T4 FaL—Y3>VDEE

ROARY REETFTLES, I—XINL AV T4 Fa2L—yYavOZEEETLLRWGEEIGIZOFIE
[FARETT,

[PC “1$ make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu- menuconfig

ANV RZEFTIZEHA—RINAV T4 FaL—YavEEEEIERRINET, h—F)ILOY
J4F¥al—YarvaZEE, "Exit"%Z %R L T Do you wish to save your new kernel
configuration? (Press <ESC><ESC> to continue kernel configuration.); T"Yes"& L. 51—
KNAY T FaL—vavaeBEELET,

.config - Linux/arm64 5.10.86 Kernel Configuration

‘ Linux/arm64 5.10.86 Kernel Configuration |

| Arrow keys navigate the menu. <Enter> selects submenus —-—-> (or empty submenus
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—--).
modularizes features.
Legend: [*] built-in

Highlighted letters are hotkeys.

[ 7 excluded <M> module < > module capable

Pressing <Y> includes, <N> excludes, <M>
Press <Esc><Esc> to exit, <?> for Help, </> for Search,

General setup -——>

[*] Support DMA zone

[*] Support DMA32 zone
Platform selection --—->
Kernel Features ---)>
Boot options
Power management options -—->
CPU Power Management ---)>
Firmware Drivers --->

[ ]Virtualization --—-

-%— ARM64 Accelerated Cryptographic Algorithms ---)>
General architecture-dependent options --->

[*] Enable loadable module support --->

[%] Enable the block layer --->
I0 Schedulers --——>
Executable file formats --—->
Memory Management options -—->

[*] Networking support -—-->
Device Drivers --—->
File systems
Security options -——->

-%- Cryptographic API --—->
Library routines --->
Kernel hacking --->

—->

—->

{Select>

< Exit > < Help > < Save > < Load >

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
J

Linux Kernel Configuration XZ 2 —T"/"¥—Z#T9 % &,
A—RINAY T4 F2L—YavYORRETSIENTEET,
A—XNAYT74FaL—yavyOyYRILAD—ER)EZAAL
= T'Ok"ZHEIRT 2 &, BRI BV VMIILEZEFODH—xILIY

TJA4FX2L—YavoRBHEN—EInEzd,

5 EJIR
ROOANYRZETLEI,

[PC ~/Llinux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-Llinux-gnu- -j5

6. EILRNEROER
ROAXY REETULET,

[PC ~/Llinux-[VERSION]]$ Ls arch/arm64/boot/Image

arch/arm64/boot/Image
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[PC ~/linux-[VERSION]]$ Lls arch/arm64/boot/dts/freescale/armadillo *, dtb
arch/arm64/boot/dts/freescale/armadillo_iotg g4-nousb.dtb
arch/arm64/boot/dts/freescale/armadillo iotg g4.dtb

9.4.3. Alpine Linux L— 7 71 ILY AT L%ZEILRT S

Z ZTld. alpine/build-rootfs Zf#> T, Alpine Linux L— k7 71 ILY R T L%EBET 2 HEZH

BHLET,

alpine/build-rootfs (& PC T&YEL TL\% Linux £ T Armadillo-loT '— kU =1 G4 FH® aarch64
P—FT I FrICHIG U Alpine LInux L= 7 7MLV AT LAZBERITZIENTESZY—ILTT,

9.4.3.1. 7 #JL b ®D Alpine Linux L— k7 71 ILY AT L% EBET 3
1. W=b774IYRATLDEI RICHERR Podman D1 VA ~—)L

ROAX Y REETULET,

[PC ~1$ sudo apt install podman btrfs-progs xxhash

2. alpine/build-rootfs ® AF

Armadillo-loT ¥— k7 x4 G4 FHEEHEY —JL [https://armadillo.atmark-techno.com/
resources/software/armadillo-iot-g4/tools] m5 lAlpine Linux L— 7 71 LY AT LE
JLRY—JLy 7 74 )L (build-rootfs-[VERSION].tar.gz) ZRXRD K SICF TV VYA—RUET,

[PC ~/1$ wget https://download. atmark-techno. com/armadillo-iot-g4/tool/build-rootfs-
latest. tar.gz

[PC ~/]$ tar xf build-rootfs-latest. tar.gz

[PC ~/1$ cd build-rootfs-[VERSION]

3. EILR

ROOANYRZETLEXI,

N T—I%A 2T —Fy N EDSHIGT B HEEEICKE L X IH. EILRICEEEDHD

NDEY,

[PC ~/build-rootfs—-[VERSION]]$ sudo ./build rootfs. sh

use default(board=ax2)

use default(arch=aarch64)

use default(outdir=/home/xxxx/at-optee-build/build-rootfs)
use default(output=baseos-x2-ATVERSION. tar. zst)
"repositories’ -> ' /etc/apk/repositories’

. (88)

> Creating rootfs archive
—rW-r——r-- 1 root root 231700480 Nov 26 07:18 rootfs. tar
ERROR: No such package: .make-alpine-make-rootfs

footprint[byte] tarball[byte] packages
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229904000 74942331 alpine-base coreutils chrony ... (&E&)

done.

EJL RO OZIC T2 —"ERROR: No such package: .make-
alpine-make-rootfs""HTWE I A, EBERTHEHAIND XY

t—IDfcsH. MBIRHDEEA,

DY —=REFIC/NN=Y g VIcHAFEEOH < RWE EE —-release =
/ BIHITBMUL T EE W,

/ ERDNRA, 771 ATHRRZHNTEIEHTEXT,

[PC ~/build-rootfs-[VERSION]]$ . /build rootfs.sh “/alpine. tar.gz

. (88)

[PC ~/build-rootfs-[VERSION]]$ ls ~/alpine. tar.gz
“/alpine. tar. gz

4. EILRERDOHERR
ROANYVRZETLEI,

[PC ~/build-rootfs-[VERSION]]$ Lls xtar.zst
baseos-x2-[VERSION]. tar. zst

9.4.3.2. Alpine Linux L= 7 7 A IV AT LENAIIARXT S

alpine/build-rootfs ¥« L N UEBETICH D ax2 T4 LI M IUNUTOT77AILZEEL.
build_rootfs.sh 21T 5 ET. =M I FAINIRTLAEARINAXTHIENTEXT,

- install

- resources/ T4 LV NUVRDT7 7)., IW—KTF7AIIRTLICA VY AN=ILT B D
A7) 7k

- resources/
=N T7FPAINIRATALAICA VAN BT 7N EEAETA LI KN

- packages

=T FPAINIATLICAVAN=ILT /Ny T—I D) X K
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- fixup
Xy T—I DA VA M=) LR install RV YU T RDRICETEINBZRIVU T
- 77T LY NUEBIT S
ax2/resources/ UTFICERB L7 7ML T« LI MNJIE. ZFOXFFEIL—MN I 7MLV AT LDE
TlcaAE—2hzxzd, 74 KT UD & GID [F#i< root. /\—=w 3>k 07447« L 7 k
JDZEEIE 0755) kD £,

ax2/install ZIEd52ET, 774D UID, GID, XK= vV ZTEITZIENTEET,
UID. GID ZZEd %i55(% chown, N\—X v ¥ 3 Vva2ZEI35EIE chmod ZFB L TS,

SRy —VEBET S

ax2/packages ZEEIT B ET, = T F7FAINIRTALICA VAN =T BNV T—I " HRY
NARXFTBIENTEET,

Ny =Y 1171 DB ZENTEXT, /Ny —I4&lE Armadillo ET"apk add"d5|#ic

BEZ2EDTEBELVWEBITRELUTLLE W, BRofc/\v T —YRZEELVBRIE. IL—hT 7
AW AT LDEI RICKREULET,

/ FMETELR/NNY T —YVEUTOR—I THRETDIENTEET,

Alpine Linux Packages https://pkgs.alpinelinux.org/packages

Alpine Linux L— 7 710 I)LY X7 LAER U7 Armadillo TIRERT % &
EHTEXT,

[armadillo “1#f apk Llist *rubyx

ruby-rmagick-4.1.2-r1 armhf {ruby-rmagick} (MIT)
ruby-concurrent-ruby-ext-1.1.6-r1 armhf {ruby-concurrent-ruby} (MIT)
ruby-net-telnet-2.7.2-r3 armhf {ruby} (Ruby AND BSD-2-Clause AND MIT)

. (BER)

ruby-mustache-1.1.1-r3 armhf {ruby-mustache} (MIT)
ruby-nokogiri-1.10.10-r@ armhf {ruby-nokogiri} (MIT)

9.5. SD 77—k DjEH

ARETIE. microSD A—RHSEELEF(UE 'SD 7—h, EXREULET)ITZFIEZRLET, SD
TJ—h%ZFEBTBDE. MicroSD H—RZRDEZDCETIVRTLAAAXR—IHEEEIT LI ENTEE
9, AEICRI FIEZRERTI DoHiciE. BEN 8Gbyte LI ED microSD h—RKREREE ULFET,
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SD 7—hZzfTofcimpa. 7—hO—F—DKEIE microSD 1— K (CfR
FEnxd,

=

9.5.1. 7—hT«1 XT DEBL

1.

T—hTFARITAA=IDEIRULET

r9.4.3. Alpine Linux L— 771 ILY AT LAZEILRT S, THHEAINTWEY —IVY —
alpine/build-rootfs (C% %X~ U 7K build image & [9.4.1. 7—hO—%—%2EILRT 3,
TEJLR U7z imx-boot armadillo x2 ZFIFHU X,

VPU ¥ NPU AT 2%HEIE.  78.3. VPU ¥ NPU ZERAT %, THEUL imx_lib.img
HHEAAD T T,

[PC "/build-rootfs-[VERSION]]$ sudo ./build image.sh ¥
--boot ~/imx-boot-[VERSION]/imx-boot armadillo x2 ¥
——firmware “/at-imxlibpackage/imx_Lib. img

1 (&B])

[PC ~/build-rootfs—[VERSION]]$ Lls baseos—-x2%img

baseos-x2-[VERSION]. img

ATDE (C microSD h— RZ#EHELUFE T, FULIE 422 BWOANUAEET/N\4A XADEM, =5
ZlcLTLIEE W,

microSD H— RDOF/INA R4 %= BB ULET

[ATDE ~J$ Lls /dev/sd?

/dev/sda /dev/sdb

[ATDE ~]$ sudo fdisk -l /dev/sdb

Disk /dev/sdb: 7.22 GiB, 7751073792 bytes, 15138816 sectors
Disk model: SD/MMC

D (&)

microSD I— RNV T hENTWBIHEE, 7NV NULET,

[ATDE ~J$ mount

1 (H8R)

/dev/sdb1 on /media/52E6-5897 type ext?2

(rw, nosuid, nodev, relatime, uid=1000, gid=1000, fmask=0022, dmask=0077, codepage=cp437, iocharset
=utf8, shortname=mixed, showexec, utf8, f lush, errors=remount-ro, uhe lper=udisks)

[ATDE ~]$ sudo umount /dev/sdbl

9.139 HEIVvU Y k&l microSD h—RDOF7>IYo v bk

5, 7=rTARTAAXA=IDEZIAH
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[PC ~1$ sudo dd if="/build-rootfs-[VERSION]/baseos-x2-[VERSION]. img ¥
of=/dev/sdb bs=1M oflag=direct status=progress

microSD 1— RDMEICH LD XTI H. ESAAIIF 5 PEEHGIDXT,

microSD H— RD/X\—F ¢« ¥ a VIBRIFRD LS ICHR>TWET,

% 9.8 microSD A— R D/X\—F 1 ¥ a VB

= AN A7ty bk B X Bl
7__
e
b2
3
v
- 0 10MiB J—hO—%—
1 10MiB 300MiB AB7YyT7TF—hODABRN—FT13aY
2 310MiB 300MiB AB7Zy77F—rDBE/N—T13Y
3 610MiB 50MiB O7AN—FT1> 3>
4 660MiB 200MiB 77—LUzx7
5 860MiB %D FZVr—YavRAN—=T14¥ay

gdisk THRT 2 ERDESICHED £T,

[PC ~1$ sudo gdisk -l /dev/mmcblk@
GPT fdisk (gdisk) version 1.0.8

Partition table scan:
MBR: protective
BSD: not present
APM: not present
GPT: present

Found valid GPT with protective MBR; using GPT.

Disk /dev/mmcblk@: 15319040 sectors, 7.3 GiB

Sector size (logical/physical): 512/512 bytes

Disk identifier (GUID): 309AD967-470D-4FB2-835E-7963578102A4
Partition table holds up to 128 entries

Main partition table begins at sector 2 and ends at sector 33
First usable sector is 34, last usable sector is 15319006
Partitions will be aligned on 2048-sector boundaries

Total free space is 20446 sectors (10.0 MiB)

Number Start (sector) End (sector) Size Code Name
1 20480 634879 300.0 MiB 8300 rootfs 0
2 634880 1249279  300.0 MiB 8300 rootfs 1
3 1249280 1351679 50.0 MiB 8300 logs
4 1351680 1761279  200.0 MiB 8300 firm
5 1761280 15319006 6.5 GiB 8300 app
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9.5.2. SD 77—~ DE1T
"9.5.1. 7=k« 2V DR THEBULET — 71 AU D SEBHT 25 EHBELET.

1. Armadillo-loT 7=k U 1 G4 [CEBRZHRAT BH1lIc. 7—hT 1 X2 % CONI(SD 1> % —
Tx—R)HEAUVET, Ffeo JP1 Vv v /=%y 3—KSD 7—KMIEE)LET,

2. BREZEAULET,

U-Boot SPL 2020.04-at7 (May 21 2022 - 11:21:55 +0900)
rv8803 rtc woken by interrupt

DDRINFO: start DRAM init

DDRINFO: DRAM rate 4000MTS

DDRINFO:ddrphy calibration done

DDRINFO: ddrmix config done

Normal Boot

Trying to boot from BOOTROM

image offset 0x8000, pagesize 0x200, ivt offset 0x0
NOTICE: BL31: v2.4(release):Llf-5.10.y-1.0.0-0-gba76d337¢956
NOTICE: BL31: Built : 11:08:22, Apr 6 2022

U-Boot 2020.04-at7 (May 21 2022 - 11:21:55 +0900)

CPU: i.MX8MP[8] rev1.1 1600 MHz (running at 1200 MHz)
CPU: Industrial temperature grade (-40C to 105C) at 40C
Model: Atmark-Techno Armadillo X2 Series

DRAM: Hold key pressed for tests: t (fast) / T (slow)
2 GiB

WDT: Started with servicing (10s timeout)

MMC : FSL SDHC: 1, FSL SDHC: 2

Loading Environment from MMC... OK

In: serial

Out: serial

Err: serial

Bui ldInfo:
- ATF
- U-Boot 2020.04-at7

first boot since power on

switch to partitions #0, 0K

mmc1 is current device

flash target is MMC:1

Net: ethQ: ethernet@30be0000 [PRIME], ethl: ethernet@30bf0000
Fastboot: Normal

Saving Environment to MMC... Writing to MMC(1)... OK

Normal Boot

Hit any key to stop autoboot: 0

u-boot=>

3. 7—hF4RUVLEODLinux h—XRILZEBLET,

u-boot=> boot
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9.6. Armadillo @Y 7 N = 7 O#HR{L

microSD #1— R%Z{EHE L. Armadillo Base OS O#IE{LZTZE T,

9.6.

ML ZET>TH, 77—LTx7/I—FT 4« ¥ 3> (mmcblk2p4) izZEE

ShEth,. HENSEDLNZIGEERE., 77—L D7 7HHHEELIZWEG

A, LU THS T83.VPU ® NPU 2T D) #5EICLTHES
= —EEERAHALTLLLEEL,

1. AYAR=IT 1 X7 DIEER

AVARN=ITA RV ZDO0EENHD £ :

- FEAEA VY AN —=ILT 10 XY, Armadillo-loT ¥—~h T zxA4 G4 AV ARN=ITARITAX—=Y

[https://armadillo.atmark-techno.com/resources/software/armadillo-iot-g4/disc-image]
ICHBIZEDA X—I T,

- BIRMET U Armadillo-loT '~k Uz G4 £V 00— F 30D YA M—ILT 1 RV,
9.6.1.1. #HLA Y A b —ILT 1 R DIERL

1.
2.

4.

512 MB L E®D microSD A— RZHEL TLIEE W,

BEDAYVAN=IT 1 RAI7A A=V %FERT 25EIE. Armadillo-loT =k x4 G4 1>~
AN=ILT 4 RU A4 X—=3 [https://armadillo.atmark-techno.com/resources/software/
armadillo-iot-g4/disc-image] 5 TArmadillo Base OS; Z4% V> AO—R LTS,

'9.4. Armadillo DV 7 bz 7ZEILRT S, TELRULcAX—IZFERLTA VA=)
TA AT ZERUICWERE, MTOAVY R Z2RTLUT A YA T A ATAA-T%%1E
L TLIEE W,

[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build image.sh ¥
——firmware ~/at-imxlibpackage/imx_Lib. img

: (HB8)

[ATDE ~/build-rootfs-[VERSION]]$ Lls baseos-x2%img

baseos-x2-[VERSION]. img

[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build image.sh ¥
—--boot ~/imx-boot-[VERSION]/imx-boot armadillo x2 ¥
——installer ./baseos-x2-[VERSION]. img

OX Y ROERTNTET I B &, baseos-x2-[VERSION]-installer.img & WS 7 71 JLAMER S 1
TWEITDT, TESEFRALTLIEEL,

ATDE (C microSD h—RZEHLUET, FULIF 422 RO A UARET/INA ADER) =5
ZlCLTLEE W,

microSD H— ROFNA A Z%=ZHERLET

[ATDE ~1$ s /dev/sd?
/dev/sda /dev/sdb
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[ATDE ~]$ sudo fdisk -l /dev/sdb

Disk /dev/sdb: 7.22 GiB, 7751073792 bytes, 15138816 sectors
Disk model: SD/MMC

D (&)

5. microSD A—RKRMBY TV hIhTWBiEE, 7YY IYNULET,

[ATDE ~J$ mount

1 (H8R)

/dev/sdb1 on /media/52E6-5897 type ext?2

(rw, nosuid, nodev, relatime, uid=1000, gid=1000, fmask=0022, dmask=0077, codepage=cp437, iocharset
=utf8, shortname=mixed, showexec, utf8, f lush, errors=remount-ro, uhe lper=udisks)

[ATDE ~]$ sudo umount /dev/sdb1l

6. ¥o>vO—RUE7710ILEERU. img 7 71 )L% microSD A— RICEZAA TSI,
Linux PC D&, UTD &L SIC microSD I—RICEZAD I ENTEET,

[ATDE 1% unzip baseos-x2-installer-[VERSION]. zip
[ATDE ~J$ sudo dd if=baseos-x2-installer-[VERSION]. img ¥
of=/dev/sdb bs=1M oflag=direct status=progress

/. Windows D&, TIVRXRTJO—F—FTZip 7705 img 774 )LZBXDH U,
'Win32 Disk Imager; 7 &EZER U T microSD 1—RICEZADL I ENTEXT,

9.6.1.2. AEMFET Ui Armadillo 27 0—>9 314 VA M=ILT 1 R DR

1. microSD A—RZHEBUL LT W, Armadillo-loT “— Dz A1 G4 l[cA VA M=)LENT
2Y 780z 7ZAE—UFXEIDT, BEICK>TECGB ULEDH—RHBRETT,

2. WEMELA YA R—ILT A RV ER—ZELETDT, 19.6.1.1. LA > X h—ILF 1 25 DIE
By TEILRULESD H—REERTEETH, BESHTOWATHEROZT v 7 THENIC
S O—REhET,

3. abos-ctrl make-installer ZETL LT W

[armadillo ~]# abos-ctrl make-installer

It looks Llike your SD card does not contain an installer image

Download base SD card image from https://armadillo. atmark—techno.com (7200MB) ? [y/N]
WARNING: it will overwrite your sd card!!

y
Downloading installer image
% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed
100 167M 100 167M 0 0 104M 0 0:00:01 0:00:01 ——:——:—— 104M
% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed
100 70 100 70 0 0 144 0 —-:—:— ——:——:1—— ——:——:—— 1458

Writing baseos-x2-installer-3.15.4-at.6. img to SD card (442M)
439353344 bytes (439 MB, 419 MiB) copied, 134 s, 3.3 MB/s
421+0 records in

42140 records out

441450496 bytes (441 MB, 421 MiB) copied, 134.685 s, 3.3 MB/s
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Verifying written image is correct

436207616 bytes (436 MB, 416 MiB) copied, 46 s, 9.5 MB/s
42140 records in

42140 records out

441450496 bytes (441 MB, 421 MiB) copied, 46.8462 s, 9.4 MB/s
Checking and growing installer main partition

GPT data structures destroyed! You may now partition the disk using fdisk or
other utilities.

Setting namel!

partNum is 0

The operation has completed successfully.

e2fsck 1.46.4 (18-Aug-2021)

Pass 1: Checking inodes, blocks, and sizes

Pass 2: Checking directory structure
Pass 3: Checking directory connectivity
Pass 4: Checking reference counts

Pass 5: Checking group summary information

rootfs 0: 2822/102400 files (0.5% non-contiguous), 352391/409600 blocks
(1/1) Installing e2fsprogs-extra (1.46.4-r0)

Executing busybox-1,34.1-rb. trigger

0K: 202 MiB in 197 packages

resize2fs 1.46.4 (18-Aug-2021)

Resizing the filesystem on /dev/mmcblklpl to 15547884 (1k) blocks.

The filesystem on /dev/mmcblkipl is now 15547884 (1k) blocks Llong.

Currently booted on /dev/mmcblk2p1

Copying boot image

Copying rootfs

301989888 bytes (302 MB, 288 MiB) copied, 10 s, 30.1 MB/s
300+0 records in

300+0 records out

314572800 bytes (315 MB, 300 MiB) copied, 10.3915 s, 30.3 MB/s
Copying /opt/firmware filesystem

Copying appfs

At subvol app/snapshots/volumes

At subvol app/snapshots/boot volumes

At subvol app/snapshots/boot containers storage

Cleaning up and syncing changes to disk...

Installer updated successfully!

9.62. 1 YAN—IT 1 RIVZFERAT S

1.

A 0D

9.7.

JP1 Yv /=% 3—KM(SD 7—MIZEEE) L. microSD #1— K% CONT [CEAL £ T,
BRZEATDE. 1 PEBETeMMC OV 7 MUz 7 DN TETUET,

T Y2 EEBRNMINET(LEDS HSEKT. 2>V —JLIC reboot: Power down HVK7R).
BRZIEOAL. HEWTIPT Y+ > /8—& microSD A—RZA LT RE W,

10 MULFT > THESBUERZAND & FOEEFER CKREICED XTI,

Armadilo DY 7 Dz 727V TT—rT 3B

Armadillo-loT 7—hk D 4 G4 Tid, F% - ®iE - ERZNZNICELICEBBOY 70277 v
T—hAEZABLTVWE T, KETIE. TNZNOY I NI 277y 7TF— R FEICDWTEHRRALEY,
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VIO P77y TTF—REREITBZY T U7 OBREPMHER. BEICOWTIE T12. VT ho 7
fthk) Z2ZRUL TSV,

9.7.1.SWU A X—=I &F?

Armadillo Base OS T2V 7 k777 v 77— DfcsHIc OS YAV T FHEZIRINT B SWU
EVWSAX=IFEREFENET,

SWU « X — (& swupdate (https://sbabic.github.io/swupdate/swupdate.html) ([ & - T
Armadillo Base OS ETHEEE 1 Y AN —=ILAETEINET, SWU 1 X—I% Armadillo ICERiXT %
eHDAEIF. AERPIRAICEDE TRALBHEZARLTWVWET, FlZIE. USB XEYHNSHHS,
D7 —N—h55T>rO0—-R9 3, hawkBit EWS Web 77U T —y 3% FESRETY,
9.7.2. SWU 14 X—I D1ERL

SWU 1 X—YDERICIE. mkswu EWSY—)LEFEWVET,

mkswu ICEEND mkswu ZE{TT5E, 7Y ITF—RMRKRPN—I 3 VEDBREZELEH L . desc
T774INICEENZIBRZIBEREITLTAX—I%ZED EIFET,

HELULIE T9.7.5. mkswu @ desc 77 1)y ZEEICLTLIRE W,

1. mkswu DOES

[ATDE ~]$ sudo apt update &% sudo apt install mkswu

AVAN—ILEADIBEIF. UTOIAYY REEFTUEFRANDOEHRZT> TR,

[ATDE ~1$ sudo apt update && sudo apt upgrade

git DNN=I 3 uhsr7y ITF—KT 255, mkswu —-import T
BlEIfE> TWed>y 74 7%ZA0—RULTLEES W,

= [ATDE ~/swupdate-mkimage]$ mkswu —-—import

AV 747774V EEHLZE LK : /home/atmark/swupdate-mkimage/

mkswu. conf

/home/atmark/swupdate-mk image/mkswu. conf DAV T4 J 77 A4ILEF

D%

/home/atmark/mkswu ICJE—L X3,

mkdir: &4 L2 K1Y ’/home/atmark/mkswu’ % {ER L £ L 7=

" /home/atmark/swupdate-mk image/swupdate. key’ -> ’ /home/atmark/

mkswu/swupdate. key’

" /home/atmark/swupdate-mkimage/swupdate, pem’ -> ’ /home/atmark/

mkswu/swupdate. pem’

/home/atmark/swupdate-mk image/mkswu. conf QA T4 T 7714 IL%

/home/atmark/mkswu/mkswu. conf [CaAE—LZF L 7=,

mkswu TA XA —JEREH L THSEIOT ALY MY EBLTLEI Y,
2. BROICITORE
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mkswu —=init ZEXITLU TRVPRIADESAHADAA—IZER LTI, 1ERLT DHIE. swu
N T—V%BRITBDICERLET,

FERLTW3S Armadillo I, BEIC—ETHZOHETZ Y 77— MEZAZT-o TWBRESIZTE
FUCEEETOCEETEY., TIRELHDFEFA. ZOBIC Armadillo ICERE U 7z B (IC
WET BDMBETT Vv ITTF— R ETVWEITDT. T9.75. mkswu D desc 771y #SE(C
ULCZDEFICHEFEVNT I,

[ATDE ~1$ mkswu —--init

mkdir: 54 L2 N ’/home/atmark/mkswu’ Z{ERK L E L7

AV 749774 EEHLF L7 : /home/atmark/mkswu/mkswu. conf

SEBRZE D Common name & A LT < 22X uv: [COMMON NAME] @
SREORD/ZT— REAACES W (4-1024 x5) O

SFRAZDHED/NR T — K (FEER)

Generating an EC private key

writing new private key to ' /home/atmark/mkswu/swupdate. key’

Ty TF— M A—UEBESELETH? (Vy) O

Ty RT—0F90 IR LA A=Y EA VA =LA LETH? (V/n) O
root 27— Fk: ©

root /N2 7 — K (FEER

atmark 1—HD/27— K (ZOHEARTHYY Oy s LET) : O

atmark T—H D/ 7 — K (FEER) :

Base0S 4 X —< M armadi L Lo, atmark-techno. com H—/N—HSDBEET Y TF— M EFVWETH?
/N @

/home/atmark/mkswu/initial setup.swu Z{ER L F L7,

”/home/atmark/mkswu/initial setup.swu” ZFDEXEXFEIZEATEZTAH
EV2—IVEBMLTA A=Y 2EBEBRT 5SROI TY FTERL T LI W :
mkswu ”/home/atmark/mkswu/initial setup.desc” [ftidD.desc 7 7 1 JL]

AVAN=IEIE, COT14L I M) EHBRLAEVWEIISGERELTLEIN,
BAEKXD EFHIART Y TT—MIF/INA XD /etc/swupdate. pem
BBELRWESA VAN —ILTELRLARYET,

[ATDE ~]$ ls ~/mkswu
initial setup.desc initial setup.swu mkswu.conf

swupdate. aes—key swupdate. key swupdate. pem 0

@ COMMON NAME [CIXEFBRED Tcommon name) & U TERPEENAIN D LS BRE
BOAMNMZ AN IEE W,

O IHEREFRETZNRTIL—X%E2EAHNLET,

O swurX—YBEREEESLIZHERIC Tys ZAHULET, il 9.7.8. SWUpdate &
ESLICDWVWT) ZBEICL TS W,

O 7yvNY— 0T/ DFYVTTF—rEA YV AN=)ILULBEWFETLES Tny ZAAULET,

O rootD/XRT—RE2EAHDULET,

(6) aL:tr;z%[k I—Y =D/ RT—RHE2BAHNLET, AHAALBVWGEREFI—F—20Ov T

Q BE7YITNEEWOEETEHFETT, 22T Tyy ZAND &, EHNICT Y hY—

970 /DY —N=mo7yv 77— ~DEEZHERL. BRIV AM—ILUET,
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O EHLIET77AILEERLUET, "swupdate.aes-key) (FES{EDBZEDMHICIERESNE T,

CDAA=VEHEA VA N—ILEOELEZF > T, ERUEHEEI - —D/IAT—R%ZH
EFULET,

AV AN=IEICO> T 47D nkswu. conf EFED  swupdate. * ZR THRWVWESICLTLIEE L,

CDAAXA=JICMMBDEEEANNET T, 1D /usr/share/mkswu/

examples/ T« L7 MU —icdhB.desc 7 717IL¥® 19.7.5. mkswu

D desc 770y ZSZEICLT. UTOFIDELSICAEU swu I
= W< DhD.desc ZHMAAHE T,

Bl Z (£, openssh #EMICLET,

[ATDE ~/mkswul$ cp -rv /usr/share/mkswu/examples/enable sshdx .
: (EB8)
" /usr/share/mkswu/examp les/enable_sshd/root/. ssh/
authorized keys’

-> ’./enable _sshd/root/. ssh/authorized keys’
" Jusr/share/mkswu/examp les/enable sshd.desc’” -> ./
enable sshd. desc’
[ATDE ~/mkswul$ cp “/.ssh/id rsa.pub ¥

enable sshd/root/.ssh/authorized keys

[ATDE ~/mkswul$ mkswu initial setup.desc enable sshd. desc
enable sshd.desc ZfHAAHFE L7,
initial setup.swu Z{ERR L X L 7=,

3. AX=IDAYAN=)
73 AX=IDAVAK—=)b) ZLZIC, FRULcAX—=IZA VA R=)LULTLIEE W,
4. REUEDT v 77—k

REED T v 77— MR U TR = £ LU T Armadillo-loT '— ko 1 G4 @ SWU
AA—IZERULET,

.desc 771 ILDORBIL /usr/share/mkswu/examples/ D7« Lo KUX T9.7.5. mkswu @D desc
7741 ZSEICLTLES W,

073 . AA=IDAVAL—=Ib
AA—IEA VA= BHEELTTRICRT LSBHENH D ET,
- USB XEY &fcld SD A—RHSDEB( VI =L

Armadillo-loT =k x4 G4 ICUSB X ##EKIT D EBENICT Y 77— DB ED X,
7w TF—RNETEIC Armadillo-loT '—h Uz G4 lZBETHRFHLET,

USBXEUPSD Hh—RZzviatb U< Fext4 X TT7A—~F Yy L. TERUTcsWwu DT 71U
4LV MY ZESTICEBL TLIEE W,
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ATDE k7T USB XEY /microSD 11— RK®D/{— =AVERL -
TA—NXY l\g_%jj_/f

= https://armadillo.atmark-techno.com/howto/atde-partition-
howto

[ATDE ~/mkswul$ df -h

Filesystem Size Used Avail Use% Mounted on
: (&)
/dev/sdal 156G 5.6G 9.1G 39% /media/USBDRIVE ‘]

[ATDE ~/mkswul$ cp initial setup.swu /media/USBDRIVE/ (2]
[ATDE ~/mkswul$ umount /media/USBDRIVE ©

USBAEUDVYTY RENTWEIBFZEHERLE T,
77’()[/;(E:|E_L/i—a_o

/media/USBDRIVE 27 YUYk ULET, IVY RERTRICUSB XEUZEODALTLE
SO

00

IZ—DHE. /var/log/message ICREFEINE T, FIZIE. IV —ILTHRROBE > fc1 X —
VDI Z7—ZRRULET !

[armadillo “1# tail /var/log/messages

Nov 19 10:48:42 user.notice swupdate-auto-update: Mounting sda@ on /mnt

Nov 19 10:48:42 user.notice swupdate-auto-update: Trying update /mnt/initial _setup. swu

Nov 19 10:48:42 user. info swupdate: START Software Update started !

Nov 19 10:48:42 user.err swupdate: FAILURE ERROR : Signature verification failed ‘)

Nov 19 10:48:42 user.err swupdate: FAILURE ERROR : Compatible SW not found

Nov 19 10:48:42 user.err swupdate: FATAL FAILURE Image invalid or corrupted. Not installing ...

Q IEEL’EE-TXAvE—,

- NEEEBEEBENSAA—=I DA VR M=) (FF)
USB XE Y+ microSD h— FEDARER/EEDIL—h T« LT~ UBSMT swu 1 X -z R
FLT, AA=JDAYRAM—LEFTVWET, L-bFsLINIIERETZEEE 7Y TT—H
MToNnEFI DT, /var/log/messages ZHEZRL T ZE LY,

BUTF EAERE B EEE DY/ dev/mmeblk 1p 1 (microSD 1—R) & UTEHEINIBRIC. 1 X—=ID
AVAM=ILZEITSHITT,

[armadillo ~1# mount /dev/mmcblkipl /mnt
[armadillo ~J# swupdate —-i /mnt/swu/initial setup.swu
SWUpdate vbf2d8be-dirty

Licensed under GPLv2. See source distribution for detailed copyright notices.

[INFO ] : SWUPDATE running : [main] : Running on AGX4500 Revision atl
[INFO ] : SWUPDATE started : Software Update started !
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[INFO ] : SWUPDATE running : [read lines notify] : No base os update: copying current os over

[INFO ] : SWUPDATE running : [read lines notify] : Removing unused containers
[INFO ] : SWUPDATE running : [read lines notify] : swupdate triggering reboot!
Killed

DT —NN=PEAA=IDA VA=)l (F8))

SWUAR—=IEDTTH—N—ICPyTO—RLT A A—YDAYAN—ILZETVWET, UT

I&. http://server/initial_setup.swu DA XA —I %A VA M—=)LTBHITT,

[armadillo ~1# swupdate -d '-u http://server/initial_setup.swu
SWUpdate v5f2d8be-dirty

Licensed under GPLv2. See source distribution for detailed copyright notices.

[INFO ] : SWUPDATE running : [main] : Running on AGX4500 Revision atl
[INFO ] : SWUPDATE running : [channel get file] : Total download size is 25 kB.
[INFO ] : SWUPDATE started : Software Update started !

[INFO ] : SWUPDATE running : [read lines notify] : Removing unused containers
[INFO ] : SWUPDATE running : [read lines notify] : swupdate triggering reboot!
Killed

[INFO ] : SWUPDATE running : [read lines notify] : No base os update: copying current os over

- DT —N—HDSOERNTEE A VANl

swupdate-url #ZMIC LS. BENICF v I LTI Y AM=ILULEY, UATREY—ERDE

MEET A IV TDREDFITY,

[armadillo “1#f rc-update add swupdate-url (1]

[armadillo “]# persist _file /etc/runlevels/default/swupdate-url (2
[armadillo ~1#

> /etc/swupdate.watch 0
[armadillo ~1# echo 'schedule="0 tomorrow”’ > /etc/conf.d/swupdate-url

[armadillo “1# echo ’rdelay="21600"" >> /etc/conf.d/swupdate-url (4)
[armadillo “]# persist _file /etc/swupdate.watch /etc/conf.d/swupdate-url (5)

echo https://download. atmark-techno, com/armadil lLo-iot-g4/image/baseos-x2-latest. swu ¥

swupdate-url Tt —EXZBHULE T,
Y—EROEMLEREFLET,

AA—YDURLZRET DI ENTEEXT,
FIVIPAVAN—IDRT I 2—)LERELEXT,
EEUICRE7 7AMILERFLE T,

@0 000

USB XEUNS DT v 77—k ERAKKIC. A7 /var/log/messages ICREFESINE T,

AX=YDURLZEHRULEX T, —1TCEICAAX—IDURLZRET DI EMNTE, BHITIC
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initial_setup @1 XA =Y Z{ERDERIC /usr/share/mkswu/examples/
enable swupdate url.desc ZANDEBMICT DI EMNTEXT,

=

- hawkBit Z#ER UcBEC Y A ~—IL

hawkBit © Armadillo-loT ¥ — k7 x4 G4 ZEHEEEBL TPV IT—KNT B ENTEZET,
LUTF®D 79.7.4. hawkBit H—/\—h 58D Armadillo ICEET 21 ZBEICLTLLEEI L,

9.7.4. hawkBit Y —/\—M 58D Armadillo ICE{EI %

hawkBit #—/\—£FIFIT % 2 & THE®D Armadilo DY 7 R 1 PEZEDHTT v 7F— RT3 2
ENTEET,

FIRFRDEED T,

1.

OV T FEREBOXRE

Docker Zf|BH 9 2 & B ICH —/N\—%ZXETEZ X9, Docker DEfFHICDWVWTIE https://
docs.docker.com/get-docker/ ZZHR UL T2 & LY,

Docker D¥EfENTERLS., BEHFICELETCIAVTFOEREZTVWET,
. ATDE D&
- apt update & apt install mkswu TRITD/N—I g3V ZHERLTLEI L,

- R=RMEREHMRETY, —HIY VIR, 7OF2ZFALRWERIE 8080, TLS Z S

BEIE 443 ZEE L T<IEE 0,

vmware ZE 555 (E vmware ® NAT E— ROy NT—U %2 FERBL TWAREYY >V E
T Web —/N\Z#RT % [https://kb.vmware.com/s/article/20069557lang=ja] X —/
ESECLTLEE W,

- IRAMNPCOIP7ZRLAZIZEZTEWTLIEE LY,
- ATDE AN DIFE
- Armadillo-loT ¥— k7 x4 G4 BEEBY — Il [https://armadillo.atmark-techno.com/

resources/software/armadillo-iot-g4/tools] »5 THawkbit docker-compose J> 7
+F1 Y OYO—RUTERLTLIEEW, 2OBE. LUTFIC /usr/share/mkswu/hawkbi t-
compose ZESPRICEREDT A LIV M EUL TR TLEE L,

- docker B7 VERATEBRAMR—LPT RLRAZZEZTEWTLEE L,

2. hawkBit B —/\— D%

/usr/share/mkswu/hawkbit-compose/setup container.sh Z3E{7L T, BEICEZ TLIEE LY,

UTIcEER (TLS Z8/MIcLEW) A NBDOHZEE. TLS ZBMICUIBEDOHIZSEICL
TLfEE W,
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setup_container.sh Z—EER{TUILHERIET—YDT 1 LU~ —IC$H S setup_container, sh
DI EEFTLT, A—F—DEBMEDA T3 Vv EBEETSIEHTEET, —help £SFE
LTS,

[ATDE ~]$ /usr/share/mkswu/hawkbit-compose/setup container. sh
docker-compose MEXET 71L& hawkBit DTF—F % EZITRELFEFTH? [/home/atmark/hawkbit-

compose ] (1)
setup_container.sh ~M!) >~ 2 % /home/atmark/hawkbit-compose IC{EY) 7,
docker Y —ERICEMTEFZTHATLRL, sudo TEHEI—EHALZFT,

[sudo] atmark /SR — K: (2]

OK!

Hawkbit admin user name [admin] (3]

admin 1 —H—®M/XA 77— RK: 0

NZAT—REBAALTLLREIL:

EBMOBEATAY Y hD1I—HF—%—L4 (ZICT2EEMLEEA) O

hawkBit @ ldevice] 1—H—%BELETH? (BBHEHEA) [Y/n] O

device 1—H—D/XRAT—RK:

NZAT—REBAALTLREIL:

hawkBit @ Tmkswu] 1—H—%ZHLETH? (swdPy FO—KA) [Y/n] @
1—F—ICO—LT Y NOHBESAETH? (A VR F—LEREHRTZE) [V/n] O
mkswu 1 —H'—@D/XXT—RK:

NZAT—REBAALTLLREIL:

Setup TLS reverse proxy? [y/N] (9]

AVTFFDHREHNRTT LF L, docker-compose AY Y RTAVFFDEEHATRETT,
/home/atmark/hawkbit-compose/setup container.sh #EBEUEITT B LR TEDLEHEATRETT,
hawkBit v+ aEELETA? [V/n] O

Creating network “hawkbit-compose default” with the default driver

Pulling mysql (mysql:5.7)...

1 (&B8)
Creating hawkbit-compose hawkbit 1 ... done
Creating hawkbit-compose mysql 1 ... done

9.140 hawkBit A7 FD—BBELRE (T A MAH) OETH

AVTFOAVT AT L—2aveET—IR—RDGEMERELFT,
docker MEXEIC K > T sudo R EBERIBEHHDFT

hawkBit ® Web Ul @O 4 > % admin &7 7 AL MICUE T,
FDIRAT—RZZEAHDUET,
EMO1I—Y—DRERIZRICEMTEXT,

examp les/hawkbit register.desc T armadillo Z&Z8F T 2B EICE> THEWVWTLEE L,
ML T9.7.4.2. SWU T hawkBit #&§9 %1 Z=&FEFIcLTLEE L,

hawkbit_push_update T7 v 77— k% CLI TIRSBEICE> THEWTLKF T W, I
<sct.hawkbit_push_update>> #&B L T 23 LY,

I 5. hawkbit push update TF7 v 77— KNEETETI D55 COERZZFILT
Oar-19%

CITE http TTFARDIAYTFZERT2DT, Ny OFRXTEAFTT,

® © ¢ 900000
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O V7T zEBLEXT. MEEI D515 <IP>8080 TFZ UV EAHHEICLKRD £,

[ATDE ~]$ /usr/share/mkswu/hawkbit-compose/setup container. sh
docker—-compose DEXET 7 M)V & hawkBit DF—F % EZIRFELEITH? [/home/atmark/hawkbit-
compose]

setup_container.sh ~®M!) > % % /home/atmark/hawkbit-compose (Z{EY T,
docker H—ERICEHKTEFEATLK, sudo THEI—EFEHLZFT,

0K!

Hawkbit admin user name [admin]

admin 21—H%—M/XX 7 —RK:

NZT—REBAALTLEI L

NZT— K= LFEHA,

admin 2 —H—@M/NRXTJ—K:

NZT7—REBABDLTLIEI L

EBMOBEBATHO Y bOI—HY—%—L (TIZTZEEBIMLEEA)

hawkBit @ ldevice] 1 —H—%2ZfxL 9 H? (BEEEHKA) [Y/n]

device A —H—mD/XRXT7—K:

IRZAT—REBAAL T I

hawkBit @ Imkswu] 1—H—%Z8HFLETH? (swu D7y 7O—KRE) [Y/n]
A—HY—(ZO—IT7 I NDERESEZFEFITH? (M VAM—IEXREHT &) [Y/n]
mkswu L—H—@D/XX T —R:

NZT7—REBABDLTLIEI L

Setup TLS reverse proxy? [y/N] y (1]

lighttpd D EEIF T, UYN—X7OFVEREEHRELTVWET,

lighthttpd H—E 2 &ELLETH? [V/n] O

Synchronizing state of lighttpd.service with SysV service script with /lib/systemd/systemd-
sysv-install.

Executing: /lib/systemd/systemd-sysv-install disable Llighttpd

Removed /etc/systemd/system/multi-user. target.wants/lighttpd. service.
YNR—RT7OF L DOREICEEAEZED domain name HAHETT,

20D domain [ ECDEETNAADNSTIEIATEBZRRNCLTLIEIW,

B Z 1E, https://hawkbit.domain.tld T7 2t X L7 5 hawkbit.domain, tld,
https://10.1.1.1 TL7=5 10.1.1.1 ICLTLEI W,

SEBZE D domain name: 10.1.1.1 ©

SFFRZEDBRIHIR A IEE T D MELHY FT, Let's encrypt 2FHT BIHEA.
CDEIEFTLWEERAEN ER INZETLMEAINARVWDOT, 774/ MDIE
DEFICLTELIEDNTEETY, Let’s encrypt ZFA LR WISZE,
BECEICHPEEEFH L TR EPREFELTY,
SEREOAMEEEAARIC Lz, ? [3650] O

IS4 TV NDTLS BRI ARET 572HIC CABPBRETT,
BLOADT7AIMNRR (BILTBEISATY NTSRiTaENCAYET) [1 O
Y—NR—DEEA YRy MITIERAETHNIEL, Let’s Encrypt DEFFAE
ERETDIENTEZT, TISADRAEEEKRLZFT,

https://letsencrypt. org/documents/LE-SA-v1, 2-November-15-2017. pdf
certbot AVFFEZELETH? [y/N] O

/home/atmark/hawkbit-compose/data/nginx_certs/proxy.crt % /usr/local/share/ca-
certificates/ ICOE— L T. update-ca-certificates T BZNENHY X7,

Z D base6d TTA— RKRIN7/=OE—% examples/hawkbit register.sh D

SSL_CA BASE64 (CIEE T 2 FIEAHEINZE T,

LSOtLS1CRUAJTiBDRVJUSUZJQOFURSOtLSOtCk1JSUJ LekNDQVNHZOF3SUJBZO LVATBYZOcwcTJF
SFNnampmb@tUZWg3aG laSVVVdONnWU LLb1pJemowRUF3SXcKRXpFUk 1BOEABMVVFQOXd3SUTUQXVN
UzR4TGpFdOhoY@5Nak L3TXpJMUTEVXhOVFUQV2h j Tk 16SXdNek L5TURVeApOVFUOV2pBVE1SRXAE
d1LEVLFRRERBZ3hNQzR4TGpFdUTUQ LpNQk THQn LxRTNNND LBZOVHQONXRTNNND LBdOVICKEWSUFC
SDFFREhBN3NOT LFJUD LTd Lh LUNNmW j L2dVVFWkRKMVE2TzV iR LV2RTh4UjUwU LBCLzN lajMzd@VI
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NEoKYmZgb296bEpXaEx LSG5SbGZsaHEXVD LKdmbTa LV6Q LINQ jBHQTFVZERNUVACQ LFBUMYvSkdT
dkVJekb5xZ2JMNQpQamY2VGRpSk 1EQWZCZO5WSFNNRUAEQVdnQ LFBUmYvSkdTdkVJek5xZ2JMNVBg
ZjZUZGLKTURBUEJNT LZIUk1CCkFmOEVCVEFEQVFIL@1Bb0dDQ3FHUOOOOUJBTUNBMGABTUVVQO LD
Nis3ZzJ LZk1SRX LORVkSWDhDNC8vUEwWTUTKKWU LGZHUXVFZ iUEZrS LVOSUFpRUE4bm1VSnVQSF Lz
SHg2N2E r ZFRWSXZ1QmJUSG1KbWd6dU L3bTJ2RXppRnZRPQ0tLS@tLUVORCBDRVJUSUZJQOFURSOt

LS0tCg== @

Let’s encrypt MEEEIFEZ TR L/=WEAIC setup container.sh Z—-letsencrypt TEITLTLEI L,

AVFFDORENRET LE LI, docker-compose XYY RTCAVFFOEEANARETT,
/home/atmark/hawkbit-compose/setup container.sh B UEITT B LR EDLTEATRETT,
hawkBit J>vFF&#&EELZIH? [Y/n]

00

O ©6 ©

9.141 hawkBit 3> 77® TLS &% b OiZEDR{THI

SEIE TLS ZBMCLXI DT, Ty 2FZAET,
lighttpd H—EXDEE L TWBSRICEIMET, FELDT, FLEULET,

SFEAE D common name Z AN L TL £E W, ATDE DFE. /R— MERIXIC K > TR~
DIP7RLATERUEIDTZEDOFZ RLAZANULET, Let's encrypt ZERAT 255
ICIIANTNS 77 EXAEER DNS ZA AL T LS W,

SFEAZDEMHEERELET. T 7AW NTIX 10 FICHR>TWET, Let’s encrypt %
FERTIHEICIEELNTVLWERE A,

7247 MUTIE X509 FEAE CTRAIZ E B 2 ENTEXRIN, ZOFITIRERL XL Ao

Let’s encrypt IC & ZEAAEZER TE X T, ATDE OFEIEFNLNS DT 7 L ADEH L L
DT, ZDBFITIEHEALEE A

HOERMREIZFER LD T, Armadillo ICRET 2HENHDET ., CDIERZDE
FWITiF 19.7.4.2. SWU T hawkBit Z&#&I 51 ZZRUL TS W,

3. hawkBit~AooQOv' 1 >

YER U= T FHIc & > T http: //<H—/"—D IP 7 KL X>:8080 H https://{H—/I"—DF7 R
LZ>ICFZIERTDE, OV VBEERNRRESNED,
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hawkBit Ul - Login X +

O 4 o 10.1.1.1

Username*

admin

Password *

Eclipse Foundation : About Us | Contact Us | Donate | Governance Legal : Privacy Policy | Terms ot Use | Copyright Agent | Eclipse Public License | Legal Resources Copyright @ Eclipse
Foundation, Inc. All Rights Reserved.

TI7AIKTEROFZHO Y RTHTA Y TEXT,

I1—%— admin
AV SYESEN admin

4. Armadillo = Target [CE#%T 5
ERIOAZ21—H5 Deployment 22 Y w2 LT, Deployment DEIEICED £,
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Deployment Management

# Deployment Filters X Targats Q4+ XS DCfirib
Simple Filter Mame Ol T
ﬁ = id E-I 'El | 1k
P T simulated? D = £]
il ate (1] ] o
simulatedid D = £]
cimulatad | s 1] o T
simulatsdis o @ £]
cirnulated 17 1] o =}
simulatedd D = £]
....... n E .
Targel : simulateds = Distriky
Elter by & Diarails Description AT » Detail
fter by Status Controller Id : sirmulaeds -
2 BN Type
Last poll 2Wied Dec 2 170EEY K5T 2020 Regu
B Fiter by Overdue | pRSRRIRRELSIUL L Sl
Security token @ 0Hc 7847784 i
Custam Filter =

"+'"&# 2 ) w2 LT Target ZERR L £,

R LIz =Ty hEIU YOI T BE, TORA VIT "Security token<XFF>" ERREND
DT, <XFI>DERZEAXELXT,

XEUL<XFF)>% Armadillo @ /etc/swupdate.cfg ICERET % & Hawkbit NDEFEEFREEDY
B5ESICREDET,

5. Target Filter Z{ER 9 %
ERIOAZ a1 —m5"Target Filters"z= 2 Y v 2 LT, Target Filters OE®EICED £9,
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Target Filter Management
Custom Filter d
Name Created By Created Date Modified By Modified Date Auto assignment Delete
GONTEST demo, demo Tue Dec 1 05:41:19 KST 2020 demo, demo Tue Dec 1 05:41:19 KST 2020 none 5}
"+" &)y LTHRIC Target Filter ZEBLLE 9,
Target Filter Management
Custom Filters > Create Filter
Create Filter Filter name *
Targets A
© name==target[0-1] @ Q

Name Created By Created Date

Filter name & BRXZ AN UL TRELE T,
6. Software module /R 9 %

Description

ERIOAZa2—m5"Upload"z% ') v 7 LT, Upload Management DEIEICED £,
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Upload Management

Filter by type £3 % Software Module Q+J
® Application Name Version Delete
®
Software Module : E4=
Details Description Logs Metadata
Vendor :
Type:
Assignment type :
"+"%Z %2 ') w7 LT Software module Z{ER L £, type (Zid OS/Application. version (&
EEDOXFINZEELXT,
7. swu/\yT—3I%7vFO— KL T Software module (CBEER T 2
FIR21ERL U fc Software module %3#IRU T, /\1 T4 kTN /IREET. "Upload File"/R% >/
HULKIE 7700V Z RSy T 7Y RRAY TLET,
Upload Management I
Filter by type #¥ % Software Module Q+. Artifact Details of os_update:1.10 P
@ Application Name Version Delete File name Size(B) Last modified date Action
@®os 123 qwe o | linux.swu 57,569 Wed Dec 2 17:33.... o |
os_update 1.10 W
2 Upload sdf sdf @
Software Module : os_update:1.10 [Eg=|

Details  Description  Logs  Metadata

Vendor :
Type: 05 Drop Files to upload

Upload File

Assignment type : Firmwa

8. Distribution ZER L T Software module % B8E T 17 %
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ERID X Z 2 —Hh 5"Distribution"z= % ') v ¥ L T, Distribution Management QEE IC# D %
ED

Distributions Management

Filter by type £% % Distributions a+|
@ App(s) only Name Version Delete

® Os only

® 05 with app(s) akjsdk kjhskd T

full update

"+"Z 42w LT Distribution Z4E L £ 9, type ICI& OS/OSwithApp/Apps. version T
FEBEDOXFINEIEELE T,
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Create new Distribution x
Select Type | OS with app(s) v
Name * full update
Version * 1.0.0
Description |

Required Migration Step

Save % Cancel

"Software module" MR+ VS5 FF2ERL U Tz Software # RS wv 2 LT, 1R U7z Distribution

DElckOyZULEY,
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[T Vkushima FRBESE PoC1 FEY. X &8 hawkBit Update Serve X @ swupdste - Software Updste fo. X | 4+
w

< C A RESNTLZLEE | 172.16.2.121:8080/U)/#distributions

Confirm Assignment

9. Rollout Z¥E LTy 77— NZF%BT 3
EROXZa1—h5"Rollout"z %Y v 2 LT, Rollout Management OEEICED £,

1IQVVINLII

Rollout Management

Rollouts
Status | Detalil status Groups | Targets | Actions

Name Distribution set tatt

Rollout3

"+"%# 1) w4 LT Rollout Z{EB L £,
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Create new Rollout

Name * Bugfix Total Targets : 20
| z0in Group 1
Distribution set * full update:1.0.0
Custom Target Filter * | 15 rgets A
Description
Action type *
® & Forced M Soft D Time Forced & Download Only
Start type *
) Manual (e Auto @ Scheduled
lumber of Groups Advanced Group definitio
Generate the groups automatically with the specified thresholds.
Number of groups * | 4
Trigger threshold * 50 %
Error threshold * 50 o) % Count
Save x Cancel o

BEH B

Name EEOXFIERELEY,

Distribution Set SeR2MERL U 1z Distribution #2iR U F 9,

Custom Target Filter HR2ERL U = Target Filter Z:8IRUL £ T,

Action Type Ty ITT—RMLEBZEEDLS TSI ZRELET,

Forced/Soft: @& D7 v 77—k - Time Forced: 87
UreBRIETIC 7y 77—k 9% - Download only: %'
YO—ROHTS

Start Type Rollout DE{TZED L S ICHHZIHEHRELET,
Manual: 2 TCFETHIRT 2 - Auto: Target HhH5D/\—
NE— kTR T S - Scheduled: 3R ¥ - 12BN S BAEA
E

10. 7y 77—~ DREZHERT %,

Rollout Management D EE® Detail Status T. & Rollout D7 v 77—~ DIREZHER TS
£9,

Py TITF—hREEE, PYTIT-IDERICTETI D ERBEICBDETT,
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9.7.4.1. hawkBit 7 v 77— g% CLlI T{T>

—D2D7 Y TT— K Z2EET BICIF. hawkBit ® Web Ul TRHEGZFIENRWVWDT CLI TITS5Z2&T
MELCRITTERT,

P—N\N—DEREDEFETIE. "mkswuy OI—F—ZERT 2RENHD F£T, fERLL TLRWEEIE
setup container.sh ——add-user mkswu TYEE L TL &L\,

1. hawkbit_push_update D3ETHITY

[ATDE ~/mkswul$ Lls enable sshd. swu (1)
enable sshd. swu

[ATDE ~/mkswul$ hawkbit push update —--help
Usage: /usr/bin/hawkbit push update [options] file. swu

rollout creation:
--no-rollout: only upload the file without creating a rollout (9
--new: create new rollout even if there already is an existing one (3
—-—failed: Apply rollout only to nodes that previously failed update ()

post action:
--start: start rollout immediately after creation 6

[ATDE ~/mkswul$ hawkbit push update --start enable sshd. swu (6,
Uploaded (or checked) image extra os.sshd 1 successfully
Created rollout extra os.sshd 1 successfully

Started extra os.sshd 1 successfully

ZOHITIEHSHUDER ST TS enable_sshd.swu % hawkBit [CE#LUEX 9,

—no-rollout Z{#FSI15&IC SWU % Tdistribution; & U TEEFELET., 7 4L KT rollout
BEERUET, TARNT B TINAZADNEREFRINTWARITNIEL rollout DERBETERBULE T,

FU SWU T rollout ZZE{ERUCBEICTS—HEET, H5I—EEDWEEIE —-new &
EDT< faé\l\o

—E rollout Z A% —bk U T, Armadillo TEEULBRICIEFEKEL TN AFZIFITHIGU T
rollout Z1ENE 9,

EE U Tc rollout Z<EITLE T, CDATY 3 VICIFENMDERZF AT 2RLENHD XY,
A =M X TITSRTHITYT, RITHERIE Web Ul TRRENET,

@6 0 © oe

9.7.4.2. SWU T hawkBit Z&ix9 %
TINA ZADEWHEEF. SWU Z—EfE> T armadillo ZEEERIEZ &N TEET,

P—NN—DHREDEFETIL. devicey DI—F—ZERT DIHENH D £9, EBRL TLWRWEEIE
setup container.sh --add-user device TYERLL T IE & LY,

1. hawkbit_register.desc T hawkBit ® B2 &% 175l

[ATDE ~]$ cd mkswu/
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[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/hawkbit register.* . (1)

[ATDE ~/mkswul$ vi hawkbit register.sh (2

#f Script configuration: edit this if required!

#f user given here must have CREATE TARGET, READ TARGET SECURITY TOKEN permissions
HAWKBIT USER=device

HAWKBIT_PASSWORD="CS=wC, zJmrQeeKT, 3" (3

HAWKBIT URL=https://10.1.1.1 @

HAWKBIT TENANT=default

#f set custom options for suricatta block or in general in the config

CUSTOM SWUPDATE SURICATTA CFG="" # e.g. "polldelay = 86400;”
CUSTOM_SWUPDATE_CFG=""

#f set to non-empty if server certificate is invalid

SSL _NO CHECK CERT=

I or set to cafile that must have been updated first

SSL_CAFILE=

#f ... or paste here base64 encoded crt content

SSL_CA BASEG4="
LS0tLST1CRUdJTiBDRVJUSUZJQOFURSOtLSOtCk1JSUJ LakNDQVNHZOF3SUJBZO LVYTMvYXpNSHZ0
bFFnaFZnZDhIZWhMaEwxNm5BdONnWU LLb1pJemowRUF 3SXcKRXpFUk 1BOEdBMVVFQXd3SUTUQXVN
UzRATGpFdOhoY@5Nak L3TWpFNETEVTFNakV6V2h jTk16SXdNakUyTURVMQpNakV6V2pBVE1SRXdE
d1LEVLFRRERBZ3hNQzRATGpFdUTUQ LpNQk THQn LxRTNNND LBZOVHQONXR1NNND LBdOVICKEWSUFC
RFJGcnJVV3hHNnBHdAWVoe jRkRzVgYkVWTm5scHUwYXBHT 1c3UVBPYUF4cWp1ZzJWY jk2UHNScWJY
Sk8KbEFDVV020StaMHk3c LBgeDJHYnhDNms@czFHa LV6Q LUNQ jBHATFVZERNUVACQ LJtZzhxL2FV
OURRc3EVTGE1TgpaWFdk THROUmMNEQWZCZO5WSFNNRUJEQVdnQ LJtZzhxL2FVOURRC3EVTGETT LpY
V2RMdESSYORBUEJINT LZIUk1CCkFmOEVCVEFEQVFILO1Bb@dDQ3FHUOOOOUJBTUNBMGNBTUVRQO LB
ZTRCQOXKREpWZnFTQVARcVBGNTFmMjJvQkYKRmVBbV LGY2VBMU45dE8 rNOF pQXVVUEVTVGF xWjhH
UFYyRUg1UWdOMFRKS@5SckJDOE t pNkZWcF LkRUowYWc9PQotLS@tLUVORCBDRVJUSUZJQOFURSOt

LS0tCg== @

# ... or add your own options if required
CURLOPT=-s

: (EH8)

[ATDE ~/mkswul$ cat hawkbit register.desc @
: (&8’)

swdesc_script hawkbit register.sh —-version extra_os. hawkbit 1

[ATDE ~/mkswul$ mkswu hawkbit register.desc @
hawkbit register.swu Z{ER L F L 7=,

[ATDE ~/mkswul$ mkswu initial setup.desc hawkbit register.desc (8,
hawkbit register.desc ZfHMAIAHF L7,
initial setup.swu Z{ERL F L7z,

hawkbit_register.sh & .desc 77 I)LZzAL YT LI MNJICOE—-ULE Y,
hawkbit_register.sh Z#&E L T, REZLHL X T,

hawkBit DERE DEFIEATE Tdevicey —H—D/IXAT—RKEZAHULET, TDHFID/XRXT—
RIZERLBWTLIEE W,

hawkBit F—/\—® URL ZAAHULZE I,
TLS #EADOBZEIC. AV T HEROROIRAE%. base64 TAAULET,

0 000
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(6) hawkbit register.desc DFEZHEFZL £9, hawkbit _register.sh ZE{TI BT TT,
Q SWU ZfERK U <. initial_setup 9 Tl Y A M—=JLEAD Armadillo 1 VAN =L TEXT,

(8] F i3, initial_setup.desc & &1 T hawkbit_register £ & A 72 initial_setup.swu ZERL U
ESC N

9.7.5. mkswu @D desc 7 71 J)L
Jdesc 77 AINERELT, W<OHDIATY RIEZET,
A

[ATDE ~/mkswul$ tree /usr/share/mkswu/examples/nginx start

/usr/share/mkswu/examp les/nginx_start
L—— etc

L—— atmark

L—— containers
L—— nginx. conf

[ATDE ~/mkswul$ cat /usr/share/mkswu/examples/usb_container nginx.desc
swdesc option version=1

swdesc_usb container "nginx alpine. tar” (1)
swdesc_files ——extra-os ”nginx_start” (2]

@ nginxalpinetar 7 7 MILICRES NV TFEA VY ARN—ILULET,
(2] nginx_start 7« L MU —DFRBEEXL £,

AV Y REEMEIBEETAI VAN =ILULET, 1 VAKN=ILTEHESIHDHRIZ/IN— 3V TIT
WXT:

swdesc_option component=<component>

swdesc_option version=<version)

73\

swdesc_xxx ——version <component)> <version> [options]

- <component>FUL T D ENMCULTLZESW (F7 A NTlE desc 771D T7 71 IVA%EE
W%9)

1. base os: rootfs (Armadillo Base OS)Z R¥IMNSEZADKICHEWET, IRED T 7ML
T LFRES N TWLRL,

ZDiFH. /etc/swupdate_preserve_files [CE> T2 7 71 ILDH%Z IE—U TH UL base
OSzZzEMAULEX,

Z M component N7RWEIRED rootfs DI NRTHAIE—NFET,

2. extra 0s.<{XFH>: rootfs DEBEZITOBICHEWVE T, <XFF> [CIFEEOXFI%EIEEL
x99,

rootfs #ZEZ{TORFICEWVNE I, swdesc *x AV RIC ——extra-os A 7 3V ZEMT 3
&. component I[C BEIIC extra os. ZEUL XY,
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3. KXFIW (AVTHDEFREDEREDXFF) : rootfs DEBEARWE FICEVET,
Z D component Z{ES & rootfs DEENTEFHADTTIEELIZI L,

L PYTE—REAVAN—LTBRICIDN—V 3V EREDN—V 3V ERRT T Y TP~ R D
WL E T

<component> MELA VA~ —=)LENTEI > kD <version> DN ENDEICA VA M—IILUR
ER

FIAIWKNTRYOVITL—RIFETEFEAN, --install-if=different A 7 3V %EMT D
Z & T <version> N HBRRICA VA N—)LEREICZD F T,

TYTTF—RNDO—EEAVAN=ILTBIEHEHDEFIT DT, EHD component TEEL., W<
DHDOEWN=I g3 VIcHIindT 27 Y 77— N HERBIEETT,

ULToaAXY RhsfE>TL W

. swdesc tar & swdesc files T77AIZEEXLET,

swdesc tar [--dest <dest>] <tar file>
swdesc files [--dest <dest>] [--basedir <basedir>] ¥
<file> [Kmore files)>]

swdesc_tar DFE. FTOHREBEINTHDtar 7T—HA T2 DFEETNA XA TEBAUEY,

--dest <dest> TERELZRBRNIENTEXRT, 74N NE/ (--extra-os Z&EH, /\—I 3>
@D component (& base os H* extra os.* DIFH) H /var/app/rollback/volumes/ (FNLIAD
component), #%&EDHEIL /var/app/volumes & /var/app/rollback/volumes HMEE TR LD
TIHVERIBAIC ——extra-os ZE>TLEE L,

swdesc files DIFE. mkswu N7 —HA T =2 E> T NEFIH R ULAEA T,
——basedir <basedir> T7—HA THD/\A % E T2 ZERDET,

. B Z X, swdesc files ——extra-os —-basedir /dir /dir/subdir/file TIET/\A XIC /subdir/
file ZERLLE T,

- TI7AILRE <file> hSRESINFET, TaL VMY THNIEFDEE basedir & UTHEWNE
T TNUATHNIIRT A LI NI ZFEVNET,

. swdesc_command ¥> swdesc_script CAY Y RZETI S

swdesc_command <command> [<more commands>]
swdesc_script <script>

Y ITTF—REDRBETOAN Y RPRI VTN 7AILEESEEXT,

JN\—3)3 > @ component (& base os & extra_os UADIFE. /var/app/volumes & /var/app/
rollback/volumes UAMAHZEETERVD T EELIZI L,

O Y RO UEBEWE Ty 77— MR UE T,
. swdesc exec CZ 7AW ER>TIAY Y RTED T 71 IL%=EES
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swdesc_exec <file> <command)>

swdesc_command E[E UK ANV Y RZESE I, <file> ZEICEREXL TAVY RAT'$1"E LT
FXEY,

. swdesc_command nochroot, swdesc script nochroot, swdesc exec nochroot THEEITD I X F ALk
TIONYRZEITULET,

DX K& nochroot L D/N—=Y 3V ERIUEWVWAT, RERHFTDY AT LAICEEBPHEDR
DNREBERIZEICOMERBL T EE W,

nochroot OV Y RIFHERZ—UI LWz, Armadillo hieE)T=
BRWREEICARZTEEE DL H D ET  BOICIEEL LS W,

Bl N ERE AR /usr/share/mkswu/examp les/
firmware update.desc Z&Z&(C L TLEE L),

- swdesc _embed container, swdesc usb container, swdesc pull container T¥OHIER L=V T F
ZEAUE T,

swdesc_embed container <container archive)
swdesc_usb _container <container_archive>
swdesc_pull container <container url>

FliE 19.25. AT FDEEH) Z25EICLTLEE L,

. swdesc boot T imx-boot ZEIFHL X I,

swdesc_boot <boot image>

CHOOAXRY REFICNN=U 3 VIEEBFNICEKRESNE T,

AN Y ROMICIE, REZHEHHD £I, LITDERE(E /home/atmark/mkswu/mkswu, conf [CFRE T=
£,

- DESCRIPTION="<text>”: BH%GA XA —Y DA, OTICED XTI,

- PRIVKEY=¢path), PUBKEY={path)>: B & SFFAE

- PRIVKEY PASS=Cval>: #D/XXT— R (BEIA)
openssl @ Pass Phrase ZZ DX XWX T DT, pass:password, env:var ¥ file:pathname D&
gg?ﬁii?omxﬁem@%é@@?mtxm%%h%@nﬁ%Di?@?ﬂb%B??@b

. ENCRYPT KEYFILE=<path)>: BE=1{v D

182



Armadillo-loT =k Vx4 G4 BH/~Y =27 )L Howto

LTDATa3>H mkswuconf ICRETEFXRIN, desc 77 M ILICHREABE T,
swdesc_option TIEET B & T, BokFEWAULIBEE mkswu DERETIS—%Z2HALEIT DT,
DERIZEIFERL TIZEW,

- swdesc_option CONTAINER CLEAR: f Y XA h—JLE&Nfchp 5> 7T+ & /etc/atmark/containers/
*conf ZI RNTHIBRLE T,

CDATaVFHERBPIHEEEZI TSV, BEDERTIE. FEICB>TcA X—Y(ZBE
NICHIBRENEXITDTIDATY 3V Z2RET DUEIFHD T HA.

UTDA 7> 3> Armadillo E® /etc/atmark/baseos. conf (T, Il X (X MKSWU_POST ACTION=xxx &
TRET BT ENTEET,

ZFODHBEIC swu ILERESINRITNIE Jetc DERETEITESNEI DT, Py N—20FT7 /HBHEL
TL\% Base OS 07 Y 77— K TCHENMEDZEEIIFHEETT ., sWu ICRERA 7Y 3 VYD RESINTIIE
BICRESNATYa Yy IMBESINE IO T—RNBZLEEL T,

- swdesc option POST ACTION=container: AV T+ DHDT v FTF— NEICBREEZITVWETA, O
VTFFOREETET Y ITF— NI BIEES. Armadillo-loT ¥— ko x4 G4 #HEicgtEIIcay
TFHETZBREEIEET,

. swdesc option POST ACTION=poweroff: 7v 77— K&lcY v v NI U VETVWET,

- swdesc_option POST ACTION=wait: 77v 77— MRICEBBNICHEFIITONT. REOEERFICT v
7Tr—rDSERHEINET,

- swdesc_option POST ACTION=reboot: 7 A )L N DIRREICRULE T, 7v 77— MDRICHEZENL
ESCIN

. swdesc_option NOTIFY STARTING CMD="command”, swdesc option NOTIFY SUCCESS CMD="command”,
swdesc option NOTIFY FAIL CMD="command”: /7’7‘ Nead VY AN=)LH, R ULEGEEE §EE§I
[th_iﬁA L%?ﬁéh%ﬂ?/ I\T-a_o

OANYYRERITTZET, 77V —yavP1—H—CF7y 77— EMN5EZTENTEET,
LED TH15® %%% /usr/share/mkswu/examples/enable notify led.desc ICAELTHDHET,
9.7.5.1. fl: sshd ZE¥MICT 3
/usr/share/mkswu/examples/enable_sshd.desc #5&E|CLE Y,

desc 77 ML ZwRET DRENH D XEADBDDORRRBZIEESNIIBAICEEL TS LS L,

[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/enable sshd* .
[ATDE ~/mkswul$ cat enable sshd.desc
swdesc_option component=extra_os. sshd version=1

#f add your public key in enable sshd/root/.ssh/authorized keys
if [ -z "$SWDESC TEST” ]; then
grep -qE ’ “ssh-’ enable_sshd/root/.ssh/authorized keys ¥
|| error "Add your keys in enable sshd/root/.ssh/authorized keys”
fi
swdesc files ——dest /root enable sshd/root (1)

swdesc_command "ssh-keygen -A” ¥ (2]
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enable sshd.swu Z{ER L £ L7,

"rc-update add sshd” (3)
[ATDE ~/mkswul$ cp ~/.ssh/id rsa.pub ¥

enable sshd/root/.ssh/authorized keys (4]

[ATDE ~/mkswu]$ mkswu enable sshd. desc (5)
Enter pass phrase for /home/atmark/mkswu/swupdate. key:

o
(2]
©
o
(5]

BRPONFREEZEEXLVUET, T7AINNDA T 35D T enable sshd/root ¢ L2 KD
BEZDXEZX /root ITERESINET,

BEgIIEICHLWH—N—DENEDSHRVWLSIC, 7Y 77— MNORIC—EERLFI,
Y—EXZBMICLET,

B O MRZIEESNIGAAICERELX I,
AX=IBEBRULET, /XX T—RIEEERBD/XXT—R T,

90.7.5.2. #l: Armadillo Base OS 7 v 77—k

7

ZZTlE, 9.4, Armadillo DY 7 kI FECILRT B, TAA VY RFLAAFOLIL R TR UL
7 IEEBLET,

/usr/share/mkswu/examp les/0S update.desc Z&EIlCULEY,

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/0S update.desc update-[VERSION]. desc
[ATDE ~/mkswul$ vi update-[VERSION]. desc
# uboot image can be generated with atmark imx-boot script

swdesc_uboot imx-boot armadillo x2 0

#f base 0S is a tar that will be extracted on a blank filesystem,
#f after copying just a few key config files.

f
# 0S updates are only installed if version is greater than previous update
#f so if you install your own updates atmark-techno provided Armadillo Base 0S
#f updates might not get installed
swdesc_tar “baseos-x2-[VERSION]. tar.zst” ¥ (2]
—-version base os [VERSION] (3]
[ATDE ~/mkswul$ mkswu update-[VERSION].desc @

Enter pass phrase for /home/atmark/mkswu/swupdate. key:
update-[VERSION]. swu #{Em L F L 7=,

(1) imx-boot TEJL R UfcA X—I%FENET,
(2) build-rootfs TEJLRUTcA A=Y RFEVWET,
©@ N—VayvaEENPZEELULIMYARN—IINEFEADT, BHED/etc/sw-versions Z R T+

MNBEELDICHEL TS LN,

O (A—VERERLET, /(RT— RIFEBROBED/(XT—RTY,

9.

7.5.3. $l: swupdate_preserve_files ¢ Linux 1—X LA D Armadillo-loT ¥—k 7V x

1 GARAFOAAX—IZAVAM=ILTDAE

Armadillo-loT =k Vx4 G4 MIFDT v 77— h A X—=JIC Linux A—XILDBEENTVET,
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swupdate preserve files ZfF>T, UTOOAVY R TA VAN = RBICBEDH—XILEZIE—ULT
BHIERWLSICLET,

[armadillo ~]# echo ’POST /boot’ >> /etc/swupdate preserve files
[armadillo ~J# echo 'POST /lib/modules’ >> /etc/swupdate preserve files (1,
[armadillo ~1# persist file /etc/swupdate preserve files (2]

(1) swupdate preserve files [C /boot & /Llib/modules ZREBFEIT B LSICEMULET,
O ZTEULLREIF7AILERELET

/usr/share/mkswu/examples/kernel updatex. desc D £ S5 I
update preserve files.sh DOAJ/IX—T, NKAZBHMWIC /etc/
swupdate preserve files [CIBIMT BT ENTEET,

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/update preserve files.sh .
[ATDE ~/mkswul$ cat example. desc
swdesc_script update preserve files.sh —- ¥

"POST /boot” ¥

"POST /lib/modules”

O.7.6. swupdate_preserve_files ICDWT

extra_os D7 Y FTF—hFTrootfs ICT7AINZRET S ENTERIN, RO OS 7V 77—k
DIRICHIBRS N B AIEENH D £,

F7A4)LNTI&, /etc/atmark &. swupdate. sshd YRy KNT—IDHEEEREFL T INFNLS
FaAE—2hTEA.

F5THRWI7AILEBEHRT BMRICIE /etc/swupdate preserve files [CEEFHULFT, 9.7.5.3. 4l
swupdate_preserve_files T Linux 1—XJLEAD Armadillo-loT 7 — kT x4 G4 @IF DA X —
ZAVAN=ITBHE ZBEICLTLLIEE W,

AE—DFAIVTICE>T, ULTOENDIZFE> TSI W

1. BIZ77A0I)%ZLHT %,
ZD/BE. TYITF—RIBHICT7 7ML EIE—LEXT, baseos DA A—IERL swu I
PYTIT—=RUEWI 7L ZEHL TWTH, 2D 7 74 )LH Armadillo Base OS IZ&FN
BWOTHNIFEERLS 7Y ITF—KNTEXT,
l: echo ”/root/.profile” >> /etc/swupdate preserve files

2. POST DF—"T—RDRICEEHT %,

/e, Pv7TF—hORETIE—-UEXY, Armadilo Base OS IC&EXEN T3 7 71ILT
HNE. A1 VZAM—=ILEHCOAE—-UTHRESNBVNDOTIE—DIAZI VI 2T 50ET,

ZOAE—DRRICITONZDT, ALF7YTT—RTIT7AINDEENTEXR A, 7V TT—
NZRIIF T, baseos DAAXA—=IZAVAR=)ILUTHOSZDT7AIEEHRI DI ENTEXY,
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f1: echo ”"POST /etc/conf.d/podman-atmark” >> /etc/swupdate preserve files

9.7.7. SWU A X—I ODARBDHER
mkswu —-show [file.swu] TSWU A X—YDHNBRZMHERIT S ENTEZEY,

HAlE desc Z7AIVICETWETH, FDOFFE desc 777 ILEUTHIBETEEZFHADTHERLE T
lcBENLEE 0,

[ATDE ~/mkswul$ mkswu —-show enable sshd. swu
enable sshd. swu

#f built with mkswu 4.1
swdesc files --dest /root enable sshd/root
--version extra o0s.sshd 1

(encrypted)

swdesc_command ssh-keygen -A &% rc-update add sshd default
--version extra o0s.sshd 1

9.7.8. SWUpdate &RES{LIcDWT
mkswu --init ORFICESLZBWICT 2HERIFE AES T 71 ILZBBS{ELLET,

WREMBDHON TS SWUpdate DEIESLIFIY Y RP XY T—4%Z & sw-description 7 7 1 JLIFRES
LENTERBA, TDfo, BEDESL (HTTPS TEETZHLE) HFESIEEHELET,

9.8. Armadillo Base OS D&

Armadillo Base OS & Alpine 0S Z#RX—X & UL TESNTWET,
2Dt 3> Tl Armadillo Base OS OEREEBNLE T,

9.8.1. 7y 77—k

Armadillo Base OS & SWUpdate IC& > TP Y TT—RhTDIENTEFRT,

7y 7IT—RFT BT rootfs 77 M IV ATALICAVYAN=ILENT7 71 ILZITRTHL T,
7y IT—RDHEE /etc/swupdate preserve files ICEREHINTWSET7 71 ILTH UL W rootfs Z1E
D%d9, 19.7.6. swupdate_preserve_files ICDWT; ZSBULTLEE L\,

Ty ITT—=RTT7 70 ILEHIBRL TUE > 72IHEIC abos—ctrl mount-old THEID Y X7 L% read-only
TYOYRULT, HIBRENET7 7ML EIE—FBIEHTEFT,

9.8.2. overlayfs & persist_file (CDWT
Armadillo BaseOS Tld/L— K~ 7 71 )L X7 Al overlayfs Z AL TW&E T,

FDleH, 771N EZEBLIE Armadillo DEREZYVZ EZEFRNRIIFERFINEFA. AERPLRE
IC rootfs DZEENREZRIFITBICIE. TEULT 7AILICHUT persist file ANV REFEARAULET,

RARUNDRIRELZEDH, VIRV 77y T7T7—MCLBEMHZRITLTLLLS W, 7Y TT—
NFIEICEEL TIE T9.7. Armadillo DY 7~z 7%Z27 v 77—h93, Z2ZRUL TSV,
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rootfs DRBZZELTH., VIND 77y 77— NE2EHEURICEE U EABNMERINZL
AREENBDET, VI 77y 77— NERBOIEEFEARTZRIFIZFIRICELTIE 9.7.6.
swupdate_preserve_files ICDWT); Z#Z2BL TSI,

persist file VY ROWE%E X 9.142. persist file DANILT) IKRULZET,

[armadillo ~“J# persist_file -h
Usage: /usr/bin/persist _file [options] file [more files...]

Mode selection:
(none) single entry copy
-d, ——delete delete file
-1, —-list List content of overlay
-a, ——apk apk mode: pass any argument after that to apk on rootfs
-R, --revert revert change: only delete from overlay, making it
look Llike the file was reverted back to original state

Copy options:
-r, ——recurse recursive copy (note this also removes files!)
-p, ——preserve make the copy persist through baseos upgrade
by adding entries to /etc/swupdate preserve files
-P, —-preserve-post same, but copy after upgrade (POST)

Delete options:
-r, ——recurse recursively delete files

Common options:
-v, —-verbose verbose mode for all underlying commands

Note this directly manipulates overlayfs lower directories
so might need a reboot to take effect

9.142 persist_file DAL S
1. 771IL0ORE - HIBRFIESH

[armadillo “]# echo test > test

[armadillo ~]# persist file -rv /root
"/root/test’ -> ' /mnt/root/test’ (1,

" /root/.ash_history’ -> ’/mnt/root/.ash_history
Larmadillo ~1# rm -f test

[armadillo ~]# persist file -rv /root

removed ' /mnt/root/test’ (2]

removed ’ /mnt/root/.ash history’ (3,
"/root/.ash_history’ -> ’/mnt/root/.ash_history

0.143 persist_file #7F - BIBRFIEH

Em:-ZEU774I)L% rootfs NIE—UZE 9,

rEIEEITDE. OEDRIO rm-f AV RTHIBRUc 7 71 )LD  rootfs S HHIBRS
FIDTTEFELEE LN,

(o)
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© I Tlcrootfs CFEETZ77MINEH—EHEBRLTHSAE—T D/, CDLSIBXYyEz—
INRRINET,

2. VIb0zT7T7vITT-MROIEEZIMET 2 FIRA

[armadillo “]# vi /etc/conf.d/podman-atmark (1]
[armadillo ~1# persist file -P /etc/conf.d/podman-atmark (2

[armadillo “J# tail -n 2 /etc/swupdate preserve files ©
#f persist file 20211216
POST /etc/conf.d/podman-atmark

9.144 persist_file VI MDDz PP v 7TF—NEBEFEZHIFT 2 FIEH

QO TSHDTFAILORBELEELET,
@O PATII3VEMELT persist file #EETULET,
€@ swupdate preserve files [CBMENicZ &E&ZERLET,

3. BEET7AILO—ERRHAI

[armadillo ~1# mkdir dir

[armadillo ~]# persist_file -1
directory /

directory /root

opaque directory /root/dir ‘]
whiteout /root/test (2]
regular file /root/.ash_history
directory /etc

regular file /etc/resolv. conf
directory /var

symbolic Llink /var/lock

1 (&8)

X 9.145 persist file EET 71 ILD—ERRAH

Q@ rootfs DT F7AILERELWVWT 4 LY ML opaque directory EFRRENET,
O HIBRULIT7 71l whiteout ERTRENET,

4, Ky T—I%AVAM=)LTZEEapk AV REFRAUVUTAEY LICA VA MN=ILTEET
M. persist file Y R T rootfs [CEEAVAN—ILTZZEHTEETT,

[armadillo ~1# persist file -a add strace

(1/3) Installing fts (1.2.7-r1)

(2/3) Installing libelf (0.185-r0)

(3/3) Installing strace (5.14-r0)

Executing busybox-1.34.1-r3. trigger

OK: 251 MiB in 188 packages

Install succeeded, but might not work in the running system

Please reboot if installed program does not work "
[armadillo “1# strace ls

: (E8)
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exit group(0) =7
+++ exited with 0 +++

9.146 persist_file TNy T —I41 >V X ~—ILFIEHI

Q@ CofliTix Armadilo #BREBEIICAH YA M—J)LUcOYY REFERTEFE LA,
Armadillo OBESHDNEERZ /Iy IT—IHHDE£IT DT, ZDIHAEIE Armadillo 5B
wEEL T fEE W,

9.8.3. O—JL/Ny VRREDHER

Armadillo Base OS D IL— N7 7MLV AT ADEN TR TE L B o R ICEFMNICEID/N\—
VavTHEsULEY,

B CHERT ZMENH BZHESIC abos—ctrl status TA—JLINY T INTEINESIHDHEINTEE
ERS

MWERIBE BFIZIE. BOO7 IV —y3yh7y 77— NBERICHEENH > 215E). abos—ctrl
rollback TEEOO—I)L/N\Y I HAEETT, O—JLI\w I ICTS—hFhiE. BiegiLTcO—IL/\y
72T ULERT,

R¥. /var/at-log/atlog ICYIDEZDRICHI OV ZEZTEI DT, AEDEICHE>TEE L,

[armadillo ~1# cat /var/at-log/atlog

Mar 17 14:51:35 armadillo NOTICE swupdate: Installed update to /dev/mmcblk2p2: ¥
extra_os.sshd: unset -> 1, extra os.initial setup: unset -> 1

Mar 17 16:48:52 armadillo NOTICE swupdate: Installed update to /dev/mmcblk2pl: ¥

boot: 2020.04-atb -> 2020.04-at6, base os: 3.15.0-at.3 -> 3.15.0-at.4

Mar 17 17:42:15 armadillo NOTICE swupdate: Installed update to /dev/mmcblk2p2: ¥

other _boot: 2020.04-ath -> 2020.04-at6, container: unset -> 1, extra_os.container: unset -> 1

K 9.147 /var/at-log/atlog DAREDHI

0.84. My Px—%IKS
BROF7 7)T5— 3y TEEZEANOUENTERWSGEIC Base OS S EEBNENTEET,
buttond U —EXTHEESNIARY NTIOVY VY REETUES,

FI7AIMTIE ™R 13.26. CON12 (£S5, (cdB PWR_OFF & REBOOT % 3 #4839 (pull down)
BEIC poweroff H reboot #FEITUET,

/etc/atmark/buttond. conf [C BUTTOND ARGS %= FEEITNIEZFONIGZEMNICTZEHTEXI L.
ADF— (SW1 KE) OFIGHEIMTEXT:

. -s <key> -a "command” : B ULDHKRE, ¥—% 1 WURNICEH TR L ERB IOV RE
EITLET, ZFO 1 HOIALIVTIE -t <time msd TF1—_VZJAEETT,

- =L <key> -s "command” : RIFUDERFE, F—Z 5L DT LSZFDORICOAVY REETULX
I, TDEMDIAZIVTIE -t <time ms) TFa1—_VFAHETI,

DD F—HEESHYA IV THAEINZETCEET, DHEE. RHUVLDODEZREHNIEZFO—FBRWL
FAZIVITEITINEITD, D773V iEF—Z2RITRHFICE> TWBIAV Y RZETULET,
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Bl :-s 18, 128, 1108 TIE. 1BURNICHLEZS—FR. 2HULETIOMUANICEEL
S52FB. 10MEBZ5=FBEHOIAY Y REZETULEY)

LUTFIRF7AINME#IFTLUILEETSW]I ORBULERBLUICEFNZNOGBEICOTY REETSE
£,

[armadillo “J# vi /etc/atmark/buttond. conf (1)
BUTTOND ARGS="$BUTTOND ARGS -s progl -a 'date >> /tmp/shortpress’”
BUTTOND ARGS="$BUTTOND ARGS -l progl -t 5000 -a ’'date >> /tmp/longpress’”

[armadillo “]# persist file /etc/atmark/buttond. conf (2

[armadillo ~J# rc-service buttond restart (3]
buttond | * Stopping button watching daemon ..
buttond | * Starting button watching daemon ..

[armadillo “]# cat /tmp/shortpress (4)
Tue Mar 22 17:16:42 JST 2022

Tue Mar 22 17:16:43 JST 2022
[armadillo “J# cat /tmp/longpress

Tue Mar 22 17:16:48 JST 2022

/rr
=~ x

0.148 buttond T SW1 %#i&%>S

(1) WAIRAZBOAY 7477710V Z2RELVLET, B#U T shortpress, RiIEL (5#) T
longpress ICEBfZEHALET,

(2) AV 7407740 EREFVET,
(3) buttond H—E X ZBE#HIETEFT, S TEHULIEM, REL—OTVWET,
(4) HEn/zE#=EZLET,

USB F—MR—RKPHDAD TN RICERIETEET,

1. FINAREZEHELTH S, buttond TFNAREZGEF—I—REZEILET,

[armadillo “J# buttond -vvv /dev/input/* /dev/input/by-x/% ‘,

Skipping directory /dev/input/by-id

Skipping directory /dev/input/by-path

[78972.042] /dev/input/event2 4 4 458976: non-keyboard event ignored

[78972.042] /dev/input/event2 LEFTCTRL (29) pressed: ignored EJ

[78972.042] /dev/input/by-id/usb-0566 3029-event-kbd 4 4 458976: non-keyboard event ignored
[78972.042] /dev/input/by-id/usb-0566 3029-event-kbd LEFTCTRL (29) pressed: ignored
[78972.042] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1.0-event-kbd 4 4 458976:
non-keyboard event ignored

[78972.042] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1. 0-event-kbd LEFTCTRL

(29) pressed: ignored

[78972.130] /dev/input/event2 4 4 458976: non-keyboard event ignored

[78972.130] /dev/input/event2 LEFTCTRL (29) released: ignored

[78972.130] /dev/input/by-id/usb-0566 3029-event-kbd 4 4 458976: non-keyboard event ignored
[78972.130] /dev/input/by-id/usb-0566 3029-event-kbd LEFTCTRL (29) released: ignored
[78972.130] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1.0-event-kbd 4 4 458976:
non-keyboard event ignored

[78972.130] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1. 0-event-kbd LEFTCTRL

(29) released: ignored
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@ buttond Z -vww TRHRHEAICLT. IRTOTFNA RAZEBELE T,

O FLEDX—%EI L&, LEFTCTRL M=DD/NATRHBINFE Ufco —BRET S by-id D/
ZAEEZTHEET,

2. USBTNARZNTZEHEHDEIDT, -i (inotify) TEEESNTBIAANT/NA X ELTEM
LET. Z25ULRBVWETNARZALTc& EIC buttond hYZLELE T,

[armadillo “J# vi /etc/atmark/buttond. conf

BUTTOND ARGS="$BUTTOND ARGS -i /dev/input/by-id/usb-0566 3029-event-kbd”

BUTTOND ARGS="$BUTTOND ARGS -s LEFTCTRL -a 'podman start button pressed container’”
[armadillo ~]# persist _file /etc/atmark/buttond. conf

[armadillo “J# rc-service buttond restart

9.8.5. Armadillo Base OS fllo&E&E X7 YU 7~

REIFICEMNR Y ThEESEREHICIEIAVTFEUTETISZ L 2HELEI, 9.2.1. 0
vrFroaEeE);, ZSBULTLEEI W,

AV TFTEIRARBIBEIC, Mocaly Y—EXZES ZEMTEXT: /etc/local.d v LT KV
IC.start 77 AIILZBVWTHL EREBFICETESNT, .stop 77 MILIFRRTRICETSNE T,

[armadillo “1# vi /etc/local.d/date test.start (1
#!/bin/sh

date > /tmp/boottest

[armadillo ~J# chmod +x /etc/local.d/date test.start (2
[armadillo ~]# persist file /etc/local.d/date test.start (3,
[armadillo ~1# reboot

: (EE8)

Carmadillo “1# cat /tmp/boottest (4

Tue Mar 22 16:36:12 JST 2022

9.149 local —E X DETHI

AU TRZEDET,

AUV T ERTAREICLET,
A7V T h2®REFELT. BEBULET,
EfTenfc e zERLET,

9.8.6. Network Time Protocol (NTP, Xy N —2 - 1L - 7O K 3)L)

Armadillo Base OS Tl& chronyd Zf#> TWET,

FI7AINDHE (FERATZH—/IN—7E) (& /etc/chrony/conf.d/ IcH D . ZEMAIC /etc/atmark/
chrony.conf.d/ D7 71 ILBHEEMAIAAFT T, /etc/atmark/chrony.conf.d &« L7 KU IC /etc/chrony/
conf.d/ EEUT77AINBDERET7AINEBVWTHELLZET, T7AIWMNDT7AILEZREFRWVLSIC
TDEY,

B ZIE. NTP H—/X—DXE L servers.conf [CEEHSINTEFIT DT, TEI BR(LIC/etc/atmark/
chrony. conf.d/servers.conf D7 7 A JLICEEEH UL X :

(o)
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Carmadillo “1# vi /etc/atmark/chrony.conf.d/servers.conf (1)
pool my.ntp.server iburst

[armadillo ~1# persist file /etc/atmark/chrony.conf.d/servers. conf (2]
[armadillo ~1# rc-service chronyd restart (3

chronyd | * Stopping chronyd ... [ ok ]

chronyd | * Starting chronyd ... [ ok ]

armadillo:™# chronyc sources 0

MS Name/IP address Stratum Poll Reach LastRx Last sample

~? my.ntp.server 1 6 3 2 +88ms[  +88ms] +/- 173ms

9.150 chronyd @3> 7 « 7 ODEEH|

AV 747771 EEDET,

T77AINRELVLET

chronyd Y —EX = BE2g L X T,

chronyc THLUWH—/N—DNERAINTVWS I EZERLET,

9.9. Device Tree ® h A9V A XI5

at-dtweb ZFIFE LU T Device Tree Z X7 XA X I D AHE%HBELET, at-dtweb TlE. Web 7
TOHEDYTABETDISE LV DIB ZAERT B ENTEET, NAYYA XDHRISFHILERA >~
7—7x—X(CONT1. CON12)T9,

9.9.1. at-dtweb D1 > XA =)L
ATDEQ (C at-dtweb /X T —3 %AV AM=)LULE T,

(o)

[ATDE ~]$ sudo apt update
[ATDE ~1$ sudo apt install at-dtweb

AVAN—I)LEADBEEIF. UTOIAYY REETUEBHFRANDOEFRZT>TLLRREI L,

[ATDE ~1$ sudo apt update
[ATDE ~]$ sudo apt upgrade

0.9.2. at-dtweb DITED
1. at-dtweb OEFFIE

at-dtweb OEEZFHB T 2ICIE. TRINYTELEDT7 U= 30D T XFT LY —)b)
M5 Tat-dtweb) Z3#IRL TLIEE LN,
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128138 1517 & 6 O

BRIEAD B syavtic /v —IvE—vv
ey
PR @ riymEEE
ERE ), Moz o
5521902
P [i§ software & Upcates
YO REEFST | Tweaks
Y27 LY=L
ECEEERT
1-F1UFr 0: #E

" ANAYY B

Powered by Atmark Techno

9.151 at-dtweb DIEEIRRHA

AVY RSAY ENSTH, at-dtweb IY Y R TREITE T,

[ATDE ~]$ at-dtweb

1. R—RDER
R—RZZIRLUZE T, Armadillo-loT G4 ##IRL T, TOK, 22Uy o LET,

Board selection b4

Selecta board

Armadillo-640

Armadillo-610

Armadillo-loT_A6
O Armadillo-loT_G4

Cancel OK

[ 9.152 /R— RBIREHE
2. Linux i1—xILTF« L7 MY DZER

Linux 1—XILT4 L2 NUAERBIRUET, AV T714F2L—Y 3V FHD Linux H—XRILT+«
L7bMU%EZERLT, TOK, 22Uy I ULEY,
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Cancel Root directory of kernel source Q n
O BAALETI 7TV 4 ratmark | linux-5.10 (el
W R—L
¥ Foro—g
0 RFaxvk- ) Documentation 16:16

[ M=
Pri=i 3 LICENSES 16:16

[ol:7-4

+ fioIBAT

16:16
17:03
17:00
17:02
16:16
17:05

9.153 Linux A—xIL7« L2 b U ;EREH

at-dtweb D/\— 3> A 2.6.2 LIEDIHZEIE. Linux 1—XJILY —ZXD
IN—Y 3> v5.10.112-r0 LIFE%E. mkswu D/X—3 3 >(F 3.15.at.6 L
BEaERL TSI WL,

at-dtweb & mkswu O/XN—=I 3 V[ FUTOIATY RTHEXRL I ENTE
x99,

[ATDE ~1$ ~/mkswu/at-dtweb$ dpkg -l at-dtweb mkswu

ZE=(U)FRRB/ (1)1 >~ R =L/ (R)HIRR/ (P) SELHIRR/ (H) {RF

| KEE=(N)E&/ (1)1 v R b—ILiF/(C)F%E/ (V) B/ (F)RREXK/ (HH1 VR
=L/ W) M) AFEE/(T) MY ARE

|/ T5—2=(ZH)E /R EBA VA=) (REE, TS—DAXF=EE)

[/ &#i N—=vay TF—FFUF 5

+H4- - - -

ii at-dtweb 2.6.2 all Device Tree editor for Atmark
Techno products

ii mkswu 3.15.at.6-1 all build SWU images for armadillo
base 0S

1. at-dtweb OiLEITET

at-dtweb BEBIL. RO LS ICHEANRRENET T,
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@cgDISVMfxT:- | Device Tree editor

Device Tree Editor

By default, most of the external pins

This to

ag a feature you i red feature on any pin but only in the white-highlighted
ones. Repeat for all the desired features ove a feature, right-click ts pin.

X 9.154 at-dtweb FCEEH

Linux 1—XJLIE. BRICOY 7o Fa2L—Y 3>y NTVWDIRENHD
F9, AV T74F¥a2L—YaYDFIBEICDWTIE M9.4. Armadillo DY 7
= Noxz7%ZEILRT S, 2SRBULTLEEEI LV,

9.9.3. Device Tree ZhH XYY 1 X

9.9.3.1. #EEDZE

BREDFERIZ. Ry I7&ROY 7TITVWEY, BIEALE®D TAvailable features; M5BT LW
aexE RSy oL, BEARIO TArmadillo-loT Gateway G4, OHREICE/MLEVICRAOY ZUE
9, FlELTCONTT 8/10 E>% UART3(RXD/TXD) ICFREULE T,

AHEEEMNMBRENTVWRWE VICIE GPIO OEREMNEIDETENET,
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Available features

Armadillo-loT Gateway G4

CAN
ECSPI
12C
PWM

UART
I UART3{RXD/TXD) Ld I

UART3{RTS/CTS)
UART4{RXD/TXD)

UART4{RTS/CTS)

Properties

9.155 UART3(RXD/TXD) ® RS v &

Available features Armadillo-loT Gateway G4

CAN
ECSPI
12C
PWM

UART

Properties

K 9.156 CON11 8/10 Ex~Ao kAv~
9.9.3.2. F5HDHER

BEARIO TArmadillo-loT Gateway G4, ICRAY ZUTRELIEEVYZEI Y v I T D EEFTED
RREINFET, EOEVHNEDESICHBLTWEDI ZMHERIT DI ENTEET,

#Hl& LT UART3(RXD/TXD) OESEZHERLE T,
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Avallable features Armadillo-loT Gateway G4

Ir
[
[ ] [

CAN
ECSPI
I2C
PWM

UART

Propertles

9.157 S5 D

b=101]

193

BEEYZEVV YIS EBEADRRICED KT,

=

0.9.3.3. 7O/F 1 DE/TE

WS OO DEEREICTONT A ZREIT DI ENTEEXT, BEARID TArmadillo-loT Gateway G4,
IBIRU e £V ) v U925 E&, BEETD "Properties; S 7ONT 1 % &RIT B2 ENTE
£9,

fll&e LT CONT1 19/27 E>d 12C5(SCL/SDA) @ clock_frequency 7O/X7 4 ZREL X T,

CAN

Armadillo-IoT Gateway G4

ECSPI

12C

PWM
UART

2

clock-frequency = 100000

Apply

X 9.158 7O/X7T « DRE
RELTONTFERESESBICIE TApplys 52U v o LET,
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Available features Armadillo-loT Gateway G4

CAN
ECSPI

12C

clock-frequency = /100000

X 9.159 7O/X7 1 DREF

9.9.3.4. HEREDHIBR

2T OHEEEEHIBRYT 21551, BIEmAL®D "Reset configurationy #27 Y w7 ULET, HEES & ICH
B9 25 BEARID TArmadilo-loT Gateway G4, OE>%HZ YU v LT "Remove; %7
Uy ULET,

Device Tree Editor e £ Resst configuration

By default. most of the external pins on your Armadillo-loT Gateway G4 board are configured fo 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

Available features Armadillo-loT Gateway G4

CAN

ECSPI

12C
PWM
UART

9.160 £ T DHEEEDHIBR
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Device Tree Editor

By default, most of the external pins on your Armadillo-loT Gateway G4 board are configured fo 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.

Available features

Armadillo-IoT Gateway G4

[] messsnssliGd

clock-frequency = 100000

Apply

K 9.161 12C5(SCL/SDA) DHIER

9.9.3.5. DTS/DTB D4
DTS £& V' DTB Z4MK T 3lcid. BEHALD "Saves £ YU v I LET,

Device Tree Editor G Reset configuration

By default, most of the external pins on your Armadillo-loT Gateway G4 board are configured fo 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 expoert on the pinout and drop in on an available pin. You can't drop the desired feature on any pin but only in the white-highlighted
ones. Repeat for all the desired features and click "Apply configuration” when done. To remove a feature, right-click its pin,

Available features Armadillo-IcT Gateway G4

CAN

ECSPI

PWM

UART

X 9.162 DTS/DTB D4Rk
at-dtweb D/NN—I 3 vc k> T DTS $& U DTB OEKIEE TEEITERD £,
- N\—=Y 3> 262 KEDFEE

UTOEHELSBXyE—IUhKRENDE, DTS &LV DTB OEMIFTET TI,
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Device Tree Editor £ Reset configuration

Device Tree editor
By default. most of the external pi

This tool allows you to edit this co Device tree built!

Drag a feature you would like to €; but only in the white-highlighted

ones. Repeat for all the desired fe]

CAN
ECSPI
12C
PWM

UART

Properties

9.163 DTS/DTB O4ARSET
EILRAHRT 95 &, arch/arm64/boot/dts/freescale LI Ic DTS/DTB MMEKES N TWE T,

[ATDE ~/linux-5.10]$ ls arch/arm64/boot/dts/freescale/armadillo iotg gd4-expansion-interface.dtsi
arch/arm64/boot/dts/freescale/armadillo _iotg g4-expansion-interface. dtsi

[ATDE ~/linux-5.10]$ ls arch/arm64/boot/dts/freescale/armadillo iotg g4-at-dtweb. dtb
arch/arm64/boot/dts/freescale/armadillo iotg g4-at-dtweb.dtb

. \—=Y 3> 26.2 UEDEE
UTOERLSBAYyE—IYhKRENdE, DTS LU DTB O4EHIEET T .
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Device Tree Editor

Device Tree editor
By default, most of the external pi

This tool allows you fo edit this coll  Device tree overlay copied to /home/atmark/mkswu/at-dtweb/armadillo_iotg_g4-at-

diweb.dtho, SWU description file /home/atmark/mkswu/at-diweb/at-diweb.desc ready to

but only in the white-highlighted
be used

Drag a feature you would like to e
ones. Repeat for all the desired fef

CLOSE
Available features

X 9.164 DTS/DTB O&RZTT

at-dtweb M/\—' 3> 2.6.2 LIETIE. EILRDET T B ER—LT L7 ~YJTO mkswu/at-dtweb
T L7 KUIC, DTBoverlays 7 71 J)L(dtbo 7 71 JL)& desc 7 71 LA ERRENE T, Armadillo-
loT =K~ x4 G4 KEICESADIHEIE. mkswu IV RTdesc 7775 SWU A X—I%
ERUTT7ZYy7TF—=hLTLESW,

[ATDE ~]$ Ls ~/mkswu/at-dtweb

armadillo_iotg g4-at-dtweb.dtbo at-dtweb.desc.old wupdate preserve files.sh
at-dtweb. desc update overlays. sh

[ATDE ~1$ cd ~/mkswu/at-dtweb

[ATDE ~1$ mkswu at-dtweb.desc @
Enter pass phrase for /home/atmark/mkswu/swupdate. key:

at-dtweb.swu Z/ERK L F L7,

Q@ SWUAA—IZERLET,

SWU A X—=IZEok7y 77— hOFEMIF "9.7. Armadilo DYV 7 N0z 7 &7 v 77— K93,
Z2ZRUTLEE W,

9.9.4. DTS overlays It K3 HRAIY1 X
Device Tree (& DTS overlay; (dtbo) RT3 & THEEETEET,

DTS overlay =925 Z & T, BED dts DEFNEBRIICAD DT HRET dts DEETLD
TERWREZTOZIENTEXT,

/boot/overlays. txt (C fdt overlays % dtbo & TERET 5 & T. u-boot HECENRFICZFD DTS
overlay Z@E®D dtb &fEEL TR LE T,

B D DTS overlay ZESBEIIUTOHDL S ICAR—=ATHF 7 7ML E%EZEHIT 2 ENT
FEER
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[armadillo “J# vi /boot/overlays. txt (1]
fdt overlays=armadillo iotg g4-nousb.dtbo armadillo iotg g4-swl-wakeup.dtbo

[armadillo ~1# persist file -vp /boot/overlays. txt (2]
" /boot/over lays. txt’ -> ’/mnt/boot/over lays. txt’
Added ”/boot/overlays. txt” to /etc/swupdate preserve files

[armadillo ~1# reboot (3]

D (HBg)

Applying fdt overlay: armadillo iotg g4-nousb. dtbo 0
Applying fdt overlay: armadillo iotg g4-swl-wakeup.dtbo

: (EE8)

[armadillo “]# cat /sys/firmware/devicetree/base/regulator-usbl-vbus/status; echo
broken 6

[armadillo “]# cat /sys/devices/platform/gpio-keys/power/wakeup (6]
enabled

9.165 /boot/overlays.txt DZEEHI

(1] /boot/overlays. txt 7 7 )LIC Tarmadillo_iotg_g4-sw1-wakeup.dtbo; ZEMULET, 77
TIDFEELVLBWBEFFRICERLTLEEI W, 2OT77AILOFEMICDOVWTIE 79.9.4. DTS
overlays IC& BN RINA X, ZSRULTLLIEE L,

@®  /boot/overlays. txt ZREL. Fv ITF—hDBATHRELET,

©® overlay DETOREHICHEELE T,

(4] U7V —=ILDFZEIC, u-boot ICLB A Yy —I %R TETET,
(5

(6

Linux 5% Tnousb, overlay OFERMNTEE I, USB D regulator Z#E3fic U=/, USB
EEZBVWESICHRDF U

swl-wakeup H5BICHE > TWB I E 2R TEET,
9.9.4.1. I£#tLTW3 DTS overlay
LUTF® DTS overlay ZAHAB L TWET -
- armadillo_iotg_g4-nousb.dtbo: USB O&ERZYID £9,
. armadillo_iotg_g4-sw1-wakeup.dtbo: SW1 DEKRERZEMICLET,

- armadillo_iotg_g4-con10-arducam.dtbo: arducam 77X 5% MIPI-DSI| T#i#i 9 255 IC ZER
IZEW,

- armadillo_iotg_g4-con10-imx219.dtbo: Raspberry Pi [l7 D imx219 51 X 5% MIPI-DSI T#
g BIHBIC ERLIES W,

- armadillo_iotg_g4-con10-0x01f10.dtbo: OMNIVISION @ OXO1F10 #1 X <> % MIPI-DSI T
I DIBEEICERLLIEE L,

- armadillo_iotg_g4-lte-ext-board.dtbo: LTE €7 /L CEHEMICER L £,

202



Armadillo-loT =k Vx4 G4 BH/~Y =27 )L Howto

9.9.4.2. h XA XUz DTS overlay DER

at-dtweb TIEMIGTERWEEZITWEWERICHAI YA X LTz DTS overlay ZEF 922 & T
MTEFXT,

overlay Z{#B 952 & T, SH&DT7 Y 77— KT overlay SN2 dts ICEENH > THEHEW
ICHEBIN/EITET,

1. 1942 Linux h—x/ILZEILRT S, Z2ZRBLT. A—XILDOYV—XA—RZEIELET,

2. VY—RXF LU KNYUD arch/armb64/boot/dts/freescale/armadillo iotg g4-customize.dts %=
EULET,

make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu- dtbs T DTS overlay ZEJL R U E T,

4. arch/arm64/boot/dts/freescale/armadillo_iotg_g4-customize.dtbo 7 7 JL%Z Armadillo
@ /boot ICEEE L. /boot/overlays.txt [CEEEH UL E T,

[PC ~1$ cd Linux-[VERSION] @

[PC ~/Llinux-[VERSION]I$ vim ¥
arch/arm64/boot/dts/freescale/armadillo_iotg g4-customize.dts (2

/dts-v1/;

/plugin/;

finclude <dt-bindings/gpio/gpio.h>
#include <dt-bindings/clock/imx8mp-clock. h>
#include <dt-bindings/input/input.h>

#include ”imx8mp-pinfunc.h”

&pwm2 {
pinctrl-names = "default”;
pinctrl-0 = <&pinctrl pwm2)>;
status = "okay”;

1
&iomuxc {
pinctrl pwm2: pwm2grp {
fsl,pins = <
MX8MP_IOMUXC SPDIF RX PWM2 OUT 0x186
>
b
4
[PC ~/linux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-Llinux-gnu- dtbs (3,
D (&RB])
DTC arch/arm64/boot/dts/freescale/armadillo _iotg g4-customize. dtho
D (&)

[PC ~/linux-[VERSION]]$ scp ¥
arch/arm64/boot/dts/freescale/armadillo _iotg g4-customize.dtbo ¥
armadillo:/boot (4

armadillo_iotg gd4-customize. dtho 100% 551 207.5KB/s  00:00

[armadillo ~]# cd /boot

[armadillo /boot]ff vi /boot/overlays. txt (5

fdt overlays=armadillo iotg g4-customize.dtbo

[armadillo /boot]#f persist file -vp overlays. txt ¥

armadillo_iotg g4-customize.dtbo (3
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" /boot/overlays. txt’ -> ' /mnt/boot/over lays. txt’

" /boot/armadillo_iotg g4-customize.dtbo’ -> ’/mnt/boot/armadillo_iotg g4-customize. dtbo’
Added ”/boot/armadillo iotg g4-customize.dtbo” to /etc/swupdate preserve files
[armadillo /boot]#f reboot (7]

1 (&8)

Applying fdt overlay: armadillo iotg g4-customize. dtho

9.166 DTS overlay Z{Em 9 341

RELEA—RILDY—RFT14 LI RNJICADET,
dts 771 ILERELE T, ZDHITIE pwm2 % SPDIF_RX (CON9.28) EvEEBMICLE T,
DTS overlay ZEJLRULE T,

EILREShieT7 7 )% Armadillo ICOE—UET, ZDBFITIE scp ZEWLWE LA USB K
Z4 7 TOIE—* SWUpdate TEHHABETY,

overlays.txt [CZ D DTS overlay ZO0— R332 K SICEEHULF T,

774K L LE I, DTS overlay & swupdate_preserve_files D77 # )L M CIEERE S
NTWRWzsH, SWUpdate TEH I 255> T swupdate_preserve_files HFFH L T £E
(AW

Q@ BEEFHULT. u-boot dDHEAT DTS overlay "A—REIN T3 EERERLET,

9.10.eMMC OF—%UF>v> gV

eMMC [EEIC NAND Flash XEU DSBS T/\1 X T9, NAND Flash XE [CIFEZIAH
LTHhS 1 EHLS SFEEORIBT—INFTHAEHINBWVWEBEMNIRITTUXESAREENHD £,
ZDE, BEMIKITTEL LK FT—IH5TEHBRWESIE. eMMC REB<T ECC (Error Correcting Code)
ERRBULTT—9%5JELET, Uh L. STENTERWEEICT—IMMEITTUESHBEBH D ET,
ZDfch, —EEVWTHLSREBBFMBLARY, SRORETIHAT2BEDT—IATIE. F—5RFHH
BAIICEROEAENIDEICKEDET, BEROEFTRICIEIT—YDHRAE UVLEEETL. TOTF—Y D
AHULMEBETF—F T gy EFEUET,

Armadillo-loT #— k2 1 G4 ICEEHD eMMC ICIFRIABE T — I A H S NABWVRETH > T
b, T—HYUTUIaVvEBENICITOMEZEEH UL TWETD,

Q0 0000

FELUWERRICDWTIE T9.10.3. EEMAKICBET 2HFMIBHR, ZSRUT
<feE Ly,

=

9.10.1. =% UF>>avDERE

F—H1)F>yavik Jetc/conf.d/micron_emmc reten EWS T 7AILICEDINTCEE.
use_system_time K> TUTD 28D DEEZRLET,
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K99 TF—HFUTFr¥3

> DEEE)

/etc/conf.d/micron_emmc_reten

initiating condition

use_system_time=yes

Linux #2& L 7z IceiEID Y
W 5HRT 5

NS THMERELT

use_system_time=no (default)

Linux #2& U 7K IcE DB T %

INTEREIFTETLE U,
BUTIEEEEDY AT LR T,

/etc/conf.d/micron_emmc_reten
use_system_time=yes

NTP RTC
(time) (time)

systemtime

i.MX8M plus

letc/conf.d/micron_emmec_reten
use_system_time=no (default)

cnt+24H

*Q

i.MXgM plus

SET TIME ( CMD49)

W self refresh

Micron
e.MMC v5.1 or later

register
(time)

SET TIME CMD49

[

self refresh

Micron
e.MMC v5.1 or later

register

(ent)

X 9.167 7—

use_system_time ZBXIC LB DT —

Secure Smart Report (CMD56, arg=0x39)

F)Frg

5T

YEBRKNIH-DFR

AVOFEFIZLUTICRUE T,
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h t3 =12 +48h
i2 +24
t2 =t + 90000 e !
1+ 43200 t1 + 86400  }(25h) 2+12h . .
Clock * (24h) ' : ' '
resource ( ?h) ! 1 ! !
t1 i : : : l
i f [l i 1 1
' - : : P
1 ! 1 1 1 1
1 1 1 N 1 1
1 : 1 N I 1
[ ! 1 . 1 ! t
System . . fl
power state |_OFF ON OFF ON OFF ON |  ordf ON |
1 1
eMMC 1)+ v b B 60sbLid] eMMC QU Ly MEE | 1@ |
SET_TIME 2% k2 FIRAlAE DEHFFEIE ' '
SET_TIME
(Ch_ﬂDfl-Q) I Ava\'\ab\4 Unavailable érlm Unavailable Jtvailabl Unavailable Qvailab\% Unavailable |
' ' t3
1
| Uty FEETS
) 2ah Bt
emmc ' ! v BEINGL
internal reg. ! 24hiRICEBIIC 1 2
MERBRFTREING | 26 T<nsbiTIEY ; X X
v : : : ! Lo
1 ! 1 1 1 1 1
| ! | | i | 1
IJ 1 kl . | : t
< 24h > e gh————— !
§ LELEREETE AL g §
Self refresh Self refresh Self refresh

K9.168 T—%UTF>> 3V DEENY H—DENES

9.102. KDEULLTF—HY U TV a v OmetEREeERIT BICIE

Micron Technology hg#td % emmcparm EWSY—IILZES I &ET, T—FUT>>a >V Df
SHERAERIT DI ENTEET, HEHBERE U T eMMC REBICRESI N TWDDIEEITEIR. RIKE
TETEHOLY VY —E. BEDT—YUTrya VBOEENHD I, ROFIET. emmcparm
ZfE>TeMMC DBREER T DI ENTEFT, TOV—ITET—FITVIYaVNEBOI L%
e)I7)70Lya; EMUET,

1. emmcparm #% U >YAO—R9 3

LITOBRFERN SRFD emmeparm 25 7V AO—R9 %, I—HF—BEFENIDEICKDFT,

emmcparmhttps://jp.micron.com/search-results?searchRequest=%7B%22term
%22%3A%22emmcparm%20%22%7D

/ NZa7)UERRRTIF 5.0.0 ZFIALELE

2. NyT—Y%ZzRHT S
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[armadillo “1# unzip emmc_emmcparm_c_code derived from TN¥ FC¥ 25 v5.0.0 binary.zip

3. SSR ZEU§9 %

[armadillo “]# emmcparm/bin/emmcparm arm 64bit -r /dev/mmcblk2

: (B1)

| Secure Smart Report

Self Refresh progress of scan[215-212]:
Power Loss Counter[195-192]:

Current total ON time[131-128]:

Number of Blocks in Refresh Queue[99-96]:

Self Refresh Completion date [95-88]:

Self Refresh Loop Count[81-80]:
Written Data 100MB Size Count (from NAND)[79-76]:
Cumulative Initialization Count (from NAND)[75-72]:
Written Data 100MB Size Count (from RAM)[71-68]:
Refresh Count[55-52]:

1 (&B])

0x00000000 (0) @
0x00000005 (5)
0x00001b28 (6952)
0x00000000 (0)

OxFFFfffffd8148931 @
(-669742799)

0x00000002 (2) ©
0x0004889d (297117)
0x00005300 (21248)
0x0004889d (297117)
0x00000004 (4)

Q BEOEILITVILYYINEBOEW, O EWS T &

@O ERITIT-oEILIZUILYY2DHIVY—(E
© CILT7YUTLYYaEToREE

9.10.3. REMARICET 2 EKAMIEHR

FERITR TR

CITETF—=HYITryaveaEHNICE IR SEBEDEKRICDOWTEHMICERBEL £9, Armadillo
TEHEALTWE eMMC ICid, =7 U Ty a Yy BENICETIDENTES TEILT7YTL Y
Vo) ERENDHEENEEINET, TN A—RE2BEDSEEE5NEEIRTEEXT, OTP D
feh—EREITDELTETEE A, COREIIBERFIC TeMMC RESL YR FEE AV Y RICADS
NICEZLELTT BUEBBLTWE EETT ) 2RELTVET,

1. Uty hRICEBRETI S

2. eMMC RERL Y RYMEE IV Y RICANSNIEZLRLUTT BULEEBLTWS ERTI S
2OREDZE. CILUTL Y Y aENRITEINEXTORNIUTOEED TY,
1. RAMIE>TeMMC DN\=FD7HULLEFVYT7hoz7UEYRENDS

2. —EFME (delay 1) MAIC. /RX hH5 SET_TIME (CMD49) & iFn 5 Y > KA eMMC I

1IN
3. eMMC Jy hrO—3FF. NAOBIHRELXEHT S

4. eMMC Oy hA—=FF. 741 RILICIE>THS—ERRE (delay 2) B ULIRICEILTVTL Y

Ya1%ERITID

207



Armadillo-loT =k 7 x4 G4 #H/E~Y =27 )L Howto

- ECCIZ—REDIFT—NULEWME (2) ZBATcEILICHLTOAEILTIYTLYYa%2E
79%

Armadillo TDEILZ7 U 7L v 1 88EEE eMMC NDOREIFLITDERED TY,

% 9.10 Armadillo DF—%YUF> ¥ 3V DRE

setting value description

RTC ON eMMC WL Y X ¥ DfEE SET_TIME
DOEZHRLTEILZUTLyYa%xE
79%

Delay 1 60s Uty hED SET_TIME B#hEARE

Delay 2 100ms 7A4RIEREOEILTITLYyYaE
TE TOENKR

/ HFUWBRIEIUTZZRUL T LS W,

Refresh Features for Micron eMMC Automotive 5.1
Deviceshttps://jp.micron.com/search-results?
searchRequest=%7B%22term%22%3A%22TN-
FC-60%22%7D

NA47AyDYA4 NDEEEFIREICKED XTI,

O11. FEFZIVIr—>a3veXRTIS

CDETIE, ZPYMIY—0FT 0 /D RHEITZTFTEFZ IV T—aVIicDOWTHRALES, TEFZ 7Y
T=avEGUI 77V Tr—3 > THdledH. TAATLAZERLTWBIRENHDEFT, TET
TV —o g3 BERTIT2EODOAVTFAX—=IELT, PYNIY—0FT 7 /DI Z2IVTFHA1
A=V BELTWVWEXT, TOAMX=JICEHLTIE MI13. 7YY= T0 /D REITEZAA—-I%
5, ZsRULTLIES,

9.11.1. AT FZEHT S

TFTEFZ IV =23 vEETIH OOV THFEZUTOLSITERLET, <2 TlE 18.3. VPU
™ NPU #ERT5, 9 TICETEHATHDEULET,

[armadillo ~J# podman run -it —-name=demo-app ¥
—-env=XDG_RUNTIME DIR=/tmp ¥

——env=QT_QPA PLATFORM=wayland ¥
--volume=/sys:/sys ¥

—-volume=/dev:/dev ¥

--vo lume=/run/udev:/run/udev ¥
—-volume=/opt/firmware:/opt/firmware ¥
--privileged ¥

localhost/at-debian-image: latest /bin/bash
[container /1

9169 TEF 7V ITr—> a3y aRT9 2 HDIV T FHERB
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9.11.2. weston %#CEI9 3

FEFZIVS—2avi@GUI 77U Tr— 3>y THhdlcH, AVFFHicOdy14vE, 9778y
THRBEAZRETINENSHD FI, < TlE weston ZRENLE T,

[container /1# weston —--tty=7 &

X 9.170 weston D&
~tty=7 OA T 3 VIBBEHERRKCFERT S tty DBEZREL TLE W,
0Q.I113. FEFZ IV ITr—2avorvFvZiLad s
FEFIVI—2avsrFvERBULET, BLROTFTEF U T—yaviEIOTFEF I UTr— 3
VIVFYHORETERT, COTEFZ VT3 I VFrIFGUI JL—AT—7&0LTQt =

FRLTWEYS, TEZ7 7V T—yayIyFvDY—XO—NRd, apt source THETZZENTE
£,

[container /1#f apt install armadillo-demo-experience
[container /]#f demoexperience

Q171 FEFZ 7V ITr—23 v S0 F v DOiEE
UTDESBT7ZTTr—arvhiEsLET,

Armadillo Demo Experience

Multimedia
Board
Machine Learning

dialrmadillo

ERIOATTUDSEEBUCWTEFZ TV T —2 3 v 2 RUET,

< Armadillo Demo Experience

Board function

dialrmadillo
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< Armadillo Demo Experience

led switch tester

This is a simple LED/SWICH tester on the
Armadillo-X2 board.

led switch tester rtc tester

BART TV —23viE, ATO Launch RY Y TREIT2 2 EMNTEXT,

FEFZ IV —3 3 vIclE TensorFlow Lite & NPU Z{FEHT3HDOH

SFENTVWET, TensorFlow Lite & NPU ZiKk> 547> D/IN\—I' 5
ik ->Tlk, TEFZ VT =2 a3 VA IEULKEELRBRWSEENH D F
Fo UTDON=I 3 VICB>o>TWAIEZERLTLZE L,

£9.11 FEZTVIT—a VEIMEDEDHICRER/N—Y 3V

Ry or—3I% MEN—-J 3>y
tensorflow-lite 2.8.0 Mk
python3-tflite-runtime 2.8.0 Uk
tensorflow-lite-vx-delegate 28.0 Mk
tim-vx 1.1.39 MU &

ZENyT—ID)\—Yavid,. AVYFTFRTUTOIAYY REETITB
ETHESRTEZE 9, LLTIE. tensorflow-lite ®/\—3 3 > % FEZRT 241
T9,

[container ~1#f dpkg -L tensorflow-Llite
Desired=Unknown/Install/Remove/Purge/Hold
| Status=Not/Inst/Conf-files/Unpacked/halF-conf/Half-inst/trig-aWait/

Trig-pend

|/ Err?=(none)/Reinst-required (Status,Err: uppercase=bad)

||/ Name Version Architecture Description
tHi-=============== -============-============ -

ii tensorflow-lite 2.8.0-1 armb4 deep learning framework

for on-device inference

Q172 Ry Tr—IDN—I 3> %HERIT S

N—I3VDEZEmIZLUTWRWESIL., apt update & apt upgrade
ERITLTTPZ Y TITF— b ZToTLEE L,

9.11.4. mediaplayer

mediaplayer [FENBZBEET D77V T— 3> TY, H264, VP8, VPO TI Y I— KNI hicEiH
Z74ILTHNEE., BEOTI—RIC VPU AMEDONET, File XZa—mn5, BELEEWHET 71)L
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ZBERTDIENTEEXT, COF7TUT—raviE, GUI ZL—ALT—7 &L T wxWidgets ZfEFH
LTWET,

i m| MediaPlayer wxWidgets Sample - o x

File Controls Options Debug Help

< > [1] > {( 1

Size(x,y):0,0 Position: 0:00/ 0:00 Speed:0.0x State:Stopped Loops:0 D/T:...

FEHHEAULZWES(E. pulseaudio 1 Y A M—=)LU TR T Z2HENHD T,

[container /]# apt install pulseaudio
[container /1#f pulseaudio --start ——exit-idle-time=-1

9.173 pulseaudio O > A k—)L & {28}

9.11.5. video recoder

video recoder (& gstreamer ZFER U THXTNS DR ZIRBE T DI ENTEEXT, ZDH,
DT IVr—yavHERT SHIciE. Armadillo RMEICH X S 2 FEHRTI2DENHD £T, HX
SHERINTWS & Video device DIEE THAZERBIRTEDLSICHBDET, I ATERIRL.
Start RY &\ LRV 1 Y RUDNKRRENITEDEBREINE T, PV Tr—2a >y EDTFIAMRY
J RlclE, Start RY VEFUZE = (ICHENT % gstreamer DAY Y RERRLTWET, 7FA K
My 7 ZADHABIFF—IR— R THREARETT, COF TV T—ravid, GUI ZL—LT7—2&0LT
wxWidgets ZERAL TWXT,
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NAIVRNEDAASHBE TRARBICEEFELRILILWSEIE. T9.11.4. mediaplayer; #Z2B LT
pulseaudio Z#EIL T IZE LY,

9.11.6. led switch tester

led switch tester (& Armadillo &{&_E® LED & SW1 %> 7 U4 —3 3> T9, LED Ry V%
9 Z & T Armadillo K{ELED LED D =47 - BT ZERIT B ENTEF T, Armadillo K{ELED
SW1 28377V —23>D SW1 BDDRIRINDZEINT DI EZHERTEXT, D7 TYT—
Yavik, GUI Z7L—L7—2& LT wxWidgets ZERLTWET,

9.11.7. rtc tester

rtc tester (& Armadillo & EL®D RTC (XU THROERELS KUCBRENTA D7 IV or—3>T
T ALY —ESHNMZERERDY. Time ICRELIEWEZZ AN ULIE, Set Ry v &E#HT & RTC I
ZOHBNRESNE T, Get Ry VZiHT &, BEDODHRKZ RTC hSHEHAHFT TUTr— 3> ki
RMEhExd, 2OF77UT—yavig, GUI 7L—ALT7—72 &L T wxWidgets Z#ERLTWET,
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RTC TESTER VIEW.

9.11.8. object detection demo

object detection demo [FAX ZH 5 DHRICKT U TYHRZBHZIT>7 7)o —23>TT, NPU
ZEALTWSORRICHERTHZITAET Y. BEDOLAICIIFRHEL cPEzBECHUAT RIS 1.
AEICIERBBLUIMED IR ERATHIRREINET, COFTVIT— 3V IidEREBEDOS1A1T S
') & LT TensorFlow Lite ZFERALUTWET,

EEY BH1IC. BEL Python 2475V %A YA N—ILTBRENHDET,

[container /]# pip3 install pillow

X 9.174 pillow O >~ A h—)L & #EE)

Object Detection Demo x

CDOFPTVT—=23VEAXTTNAAELTT I AL KT /dev/video2 ZERLEXT., BEVLDIR
BICK>THDAR S TINA RCKRE LIEWEEIE. UTDT7 7ML ZEEL TS,

[container /1# vi /usr/share/armadil lo-demo—experience/resources/demos. json

. (B
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{"Machine Learning”:[{
"Tensorflow Lite”:[{

"name”: "object detection demo”,

“executable”: "python3 /usr/share/armadillo-demo-experience/AI-demo/object detection/
detect usbcamera.py ——model /usr/share/armadillo-demo—experience/Al-demo/object detection/
detect.tflite ——labels /usr/share/armadil lo-demo-experience/Al-demo/object detection/
coco_labels. txt --camera id 2”, (1)

"compatible”: "armadillo-x2”,

"description”: "This is a simple object detection aplication that used NPU and TensorF Low
Lite on the Armadillo-X2 board.”

}]
H

X 9.175 EFATFT/INNA RADEE
(1) --camera_id DEZREICEDLETEELXT,

9.11.9. pose estimation demo

pose estimation demo [FAX FICRS>Tc AMDEBZHE L TRRI 27TV —23>2TT, NPU
ZERALULTVWSOERICEDHETEZTAET T, HEULCEBEFIAYDO LICERTERRENET, 2D
PIVTr—oaVidBREBED 177" & LT TensorFlow Lite ZEAL TWET,

Pose Estimation Demo

COF77VT—2ayEESLUTHSEEICHREDIRRSNDGETH 1 2EEHLNDET, few B
ATTNARELTT 74T /dev/video2 2R L X T BEVDERIEICK > THIDHXZT/NA
ACKRELVEWEEIERF. UTOT77AILZEBL TS W,

[container /1# vi /usr/share/armadil lo-demo—experience/resources/demos. json
: (BER)

{"Machine Learning”:[{

. (BER)
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"name”: "pose estimation”,

"executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/pose estimation/
pose _estimation.py ——model /usr/share/armadillo-demo-experience/AI-demo/pose estimation/
posenet. tflite ——camera id 2”7, (1)

"source”: "7,

"screenshot”: "pose estimation demo.png”,

“compatible”: "armadillo-x2”,

"description”: "This is a simple pose estimation aplication that uses NPU on the Armadillo-
X2 board.”

}]
H

K 9.176 ETAT/INA RADEE
(1) —-camera_id DEZREICEDLETEELXT,

9.11.10. image segmentation demo

image segmentation demo [EFAAXZICRS> T AID TAIE L TRBSNIcBH(EI XV ) =
WELTERRIBZFPIVT—23 T, NPU ZERL TWScHERICEBEEZITAE T, HEEL
FeEBIEAYO LICEDEBRETCERTRRINET, COFP TV IT—YaViEEBEBEDOZ1 77
& LT TensorFlow Lite Z#ERA L TWE T,

Image Segmentation Demo

CDTTVT— 3 IEAXTTFNARELTT 74T /dev/video2 ZERLE T, BEVDER
BICE>THDOAASTTNNARICKELIZWEEIR. UTOT770ILEZELTLEE 0,

[container /1t vi /usr/share/armadillo-demo-experience/resources/demos. json
()

i"Machine Learning”:[{

()

| {

“name”: ”image segmentation”,
"executable”: “python3 /usr/share/armadillo-demo-experience/Al-demo/image segmentation/

image segmentation,py ——model /usr/share/armadillo-demo-experience/Al-demo/image segmentation/
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human segmentation, tflite ——camera id 2”, (1)

"source”: "7,

"screenshot”: "image segmentation demo.png”,

"compatible”: "armadillo-x2”,

"description”: "This is a simple image segmentation aplication that uses NPU on the
Armadillo-X2 board.”

}]
H

X 9.177 ETAFTINA RDEE
(1) -—-camera_id DEZREICEDLETEELX T,

9.11.11. super resolution demo

super resolution demo (EA X Z DMEDHRES 50 x 50 7 EILDEEZ 200 x 200 EZ )L
RIREZ EIFTRRT % (BRER) 77U —23 0T, NPU ZFERL TWSIHERICBREREITZ
F9, COFFVT—aVidBBEEDZ17>') & LT TensorFlow Lite Z#RA L TWE T,

BEIEA L EFREEHRET 200 x 200 E7 ILICIER U CBRE. BEA FTHABEERT 200 x 200 £
TILICULTcIRIR T,

Super Resolution Demo

COF77VT—2aviEERSLTHSEEICRENIRRSNDETH 1 REEMINDET, el A
ATTNARELTTT7 AL T /dev/video2 ZER L XT o BEVDERIEICK > THIDHXZF/A
ACEREULIEWEEIE. UATOT7 7MIILZ2EBELTLIEE W,

Lcontainer /I# vi /usr/share/armadillo-demo-experience/resources/demos. json
()

%"Machine Learning”:[{

()

- {

"name”: ”"super resolution”,
"executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/super resolution/
super_resolution.py ——model /usr/share/armadillo-demo-experience/AI-demo/super resolution/

super _resolution. tflite --camera id 27, (1)

216

(et



Armadillo-loT =~V x4 G4 BHEY =27 )L Howto

”

"source”: "”,
”screenshot”: "super_resolution_demo.png”,
"compatible”: "armadillo-x2”,
"description”: "This is a super resolution application that uses NPU on the Armadillo-
X2 board.”
H]
}]

X 9.178 EFTATFT/INA ADEE
@ -cameraid DEEBEICEDETCEELET,

9.11.12. hand estimation demo

hand estimation demo [FAX ZICR> e A DFIEZREH L TZEDEEE FOERZRKFICEKRRT
277V —=3>T9, NPU ZFERL TWSIHERICFIEREZTAEI, REUCFIBEOHEEE
BIRIEFEOLICERTERREINET, COF7 IV IT—ra VI FEED S 75" & LT TensorFlow
Lite ZEALTWET,

Hand Estimation Demo

palm_detect FPS(inference only): 43.04] ]
hand_landmark FPS(inference only): 79.53) |

|

COF77VT—ravEEBUTHSEHEAEICMENIRRSNDEXTKH 30 BIFEMIIDRT, i,
AASTINARELTT 7 ALK T /dev/video2 ZERLE T, BEWVWDERIRICK > THDAXZ T/
AT RACKRELEWEEIF. UTOT77AMILEEEL TLEE W,

[container /1# vi /usr/share/armadillo-demo-experience/resources/demos. json
 (#8)

%”Machine Learning”:[{

 (#8)

' {

"name”: "hand estimation”,

“executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/hand estimation/
hand estimation.py ——landmark model /usr/share/armadillo-demo—experience/AI-demo/hand estimation/
hand. tflite ——detection model /usr/share/armadillo-demo-experience/AI-demo/hand estimation/

palm. tflite ——camera_id 2”, (1)

"source”: "7,
"screenshot”: "hand estimation demo. png”,
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"compatible”: "armadillo-x2”,
"description”: "This is a simple hand estimation application that uses NPU on the
Armadi llo-X2 board.”
H]
H]

9.179 EFATINA RDERE

@ -camera_id DEZREICEDETCEELET,

9.12. SMS ZFIEY %

Armadillo-loT #*— k™ £« G4 (&, 3G/LTE Y21 —)l £EA LT SMS DEBEETS 2 LT
EF 9, SMS OFE(E. ZE LT SMS ORERE L VHIBRA £ D#EIEIF ModemManager @ mmcli ¥
YRTITSZEMNTEET,

AETIE mmcli I¥>Y RTD SMS OFERAKRICDOWTERBLET,

9.12.1. FIHARTE

SMS MFEBAgERR SIM Z#HE AL T Armadillo-loT  —ho x4 G4 DERZAND &
ModemManager DA ELRFIEAREZ TV, SMS BFIATREICED T,

SMS DREFBERICTTONET,

¥ 9.180. EEBHREL ICRIIVY RZETL., SBREZTVET,

[armadillo ~J# export LANG="ja JP.UTF-8”

90.12.2. SMS Z3%{EF %
SMS s 2 IciE. "8 9.181. SMS O IKRT AV Y RERIFLET,

[armadillo “1# mmcli -m 0 —--messaging-create-sms="number=[E{EHLBFHS], text="[SMS &3]”

X 9.181 SMS DERL
SMS DIERRICEINT & UTDLSIC SMS EEMNKRRSNE T, SMS HSIFEERICERLET,

Successfully created new SMS: /org/freedesktop/ModemManager1/SMS/[SMS &S]

9.182 SMS &5 DR

¥ 9.183. SMS M%fE) ICRY IV RZEITLU. SMS X EZTTVWET, [SMS&ES] ICld. SMS
DIEERKICRRENCBESZEELXI,
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[armadillo “1# mmcli -s [SMS &S] --send

9.183 SMS D¥%fs
9.12.3. SMS %9 %

SMS ZX(E R geRIRARD S Armadillo-loT — ko =1 G4 I SMS ZiXf§9 25 &. Armadillo-loT
T—hU A G4 IZEBMIC SMS ZRELET,

Ffc. EC25-J DAREA b L—(C 255 # SMS ZRE U R T Armadillo-loT ¥—hk U =1 G4
I SMS Z%fE UciZEd. Armadillo-loT ¥— k7 24 G4 BREZITVWEE A,

BIEETSICIF. EC25-) OWER b L—YILETEL TV SMS ZHIRT 2. DR L—JIT
BEHTZRENHD ET,

90.124. SMS —EZx®RRY9 3

X 9.184. SMS O—&%*/x~) DOAVY REETIZIET, SMS—EBZXRRT=ZZXT,

KED "(sent)" E> TWBEHEDHEEL T SMS T "(received)" £ > TWBEDHZE LTz SMS
T,

[armadillo ~1# mmcli -m @ --messaging-Llist-sms

Found 7 SMS messages:
/org/freedesktop/ModemManager1/SMS/0 (received)
/org/freedesktop/ModemManager1/SMS/1 (received)
/org/freedesktop/ModemManager1/SMS/2 (received)
/org/freedesktop/ModemManager1/SMS/3 (received)
/org/freedesktop/ModemManager1/SMS/4 (sent)
/org/freedesktop/ModemManager1/SMS/5 (received)
/org/freedesktop/ModemManager1/SMS/6 (sent)

X 9.184 SMS O—&ZFR

9.125. SMS DB ZRTYI %
SMS DRBE%EFRT 2 Icld. " 9.185. SMS ORAEFR ICRT IV RERFTLET,

[armadillo “1# mmcli -s [SMS &FS]

Content | number: XXXXXXXXXXX
| text: hello world

Properties | PDU type: deliver

| state: received

| storage: me

| smsc: FXXXXXXXXXXXX
|

timestamp: XXXXXXXXXXXX+XX

9.185 SMS DARZ R
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ZfELTc SMS IZBEKIC 3G/LTE TV 2 —ILOREA kL —VICREFESNE T, Armadillo-loT 7' —
hoxo G4 ICEESNTWS, EC25-J &, &K 255 rE T SMS ZRF T 5 Z &M AIRET T,

SMS ODARABZRRUIED Tstorage: mey (&, 3G/LTEE Y2 —I)LOABA KL —YIC SMS A
RESNTVWBZEEZBHRLTWETD,

lstorage: sm; &ERREINhfcHBE. SIMA—RDX KL —JIC SMS hMRESNTWVWEY, SIM H—
RORAKNL—VICRETES SMS OHHIE SIM A—RICE>TERBRD XTI,

ARL—=YIERESNTWS SMS (F. Armadillo-loT ¥ — k7 41 G4 OEBRZVIML THT—FH
RESNFT,

9.12.6. SMS ZHIfr9 %
SMS Z MBS BIciE. " 9.186. SMS DMl IERT IVY REETLET,

[armadillo ~1# mmcli -m 0 --messaging-delete-sms=[SMS Z&H=]

9.186 SMS DHIER

9.12.7. SMS ZfiD A~ L—JICEET S

SIM A—KRDAKL—VIC SMS #8&HT BIcid. B 9.187.SIM h—RDA KL —VC SMS =%
B, ICRI AV REETFTULET,

[armadillo “J# mmcli -s [SMS &S] --store-in-storage="sm”

9.187 SIM I—RDX kL —YJIC SMS =&H

3G/LTE EYVa2—ILOAKA KL —VIC SMS #B#H9 3iciE. X 9.188. 3G/LTE EYV a1 —I/LDRN
BANL—YIC SMS z#8&), [cRIIVYRZETULET,

[armadillo “J# mmcli -s [SMS &S] --store-in-storage="me”

9.188 3G/LTE EY 2 —I/LOABA k L—YIc SMS ZBEl
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10. gfEO 2

10.1. BMEOJIcD W T

Armadillo-loT =k D x4 G4 TR AT ALANEANT 207 D0—8BIE. —MEI7& /var/log T« Lo
bUTE&<, /var/atlog T« L7 K UICHASNE T, /var/at-log & IL—hT7 7LV ZAT L
FRIDN—=FT 42 a2 ICB>TVWBDT, —h T 7MY RATLAICEBENRELIBETH, /var/at-
log D/X—F 1 Y3 VHEETHNIE. O T771ILEBMDEL T, FTEAZORTICHAYT 2 &h'T
=E7,

10.2. BHEO V=D H

A7 7 74L& /var/atlog T« L7 N UKRIC atlog EWS 7 7 IILATIER SN TWED T, Zh
EEBDOTsLIKNJICOE—T32ETROEEET, L. eMMC LEDIL—F T 7AILY AT LD
BN TUEFVWEE TERWSEEIE. microSD A—RHSREITZETAV 7 7ML ZEDODEHT &N
TEEY,

103. A7 77147 4#—~<X v k

A7 74IORBIETFRANT—=TTHD, UTDESBT A=Y MNMIHBR>TWET,

BE armadillo A LRV #EE: AvtE—Y

X 10.1 8fEOQ7 D7 A4—< v b~
104. A AN\ —F 13 >IicDWT

AJW®W A% TH5 /var/at-log T« LU b U ITlE. GPP T#%% /dev/mmcblk2gpl /X\—F 1> 3>
MYTYREINTVWET, 2D/N—F o Y3 VICHENRBEBENEELIIBEIE. /dev/mmeblk2gp]
D7 —%% /dev/mmcblk2gp2 [caAE—U. /dev/mmcblk2gpl (& FAT 77 A )L AT LTI #—
NYhEn&FET, CONR—T4YavOBEFz VI AT LAREBRICEENICETINES,
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11. BmiERe

ARETIE. Armadillo-loT =k D 4 G4 THRATE 2 RBEHREDERICDOWTEHBAL X T,

11.1. SD/RA b

Armadillo-loT =k o =« G4 @ SD /KRR k&, i.MX 8M Plus ® uSDHC(Ultra Secured Digital
Host Controller)ZFIFL TW&X T,

Armadillo-loT — kx4 G4 Tld. SDA V% —7 x—ZX(CON1)H uSDHC2 ZFIFBLTWZE Y,
BEgE - B— R %A 7: microSD/microSDHC/microSDXC/microSDIO
. JXR1&: 1bit or 4bit

- AE— R E— R: Default Speed(26MHz), High Speed(52MHz),
UHS-1(208MH?z)

CH—RF 4T NHR—

TFTINAC AT 71 . /dev/mmcbLk1
BEd 5V —XAI—NR - drivers/mmc/host/sdhci-esdhc-imx. ¢

. drivers/mmc/host/sdhci-of-esdhc. c

Device Tree K& 3 X> . Documentation/devicetree/bindings/mmc/fsl-imx-esdhc. yaml
N
.- Documentation/devicetree/bindings/mmc/mmc—control ler. yaml
h—x)dAvT74%2
L—y gy Device Drivers -—->
<*> MMC/SD/SDIO card support -—-> <MMC>
<*> MMC block device driver <MMC_BLOCK>

(32) Number of minors per block device <MMC_BLOCK MINORS>
*%% MMC/SD/SDIO Host Controller Drivers #kx
<x> Secure Digital Host Controller Interface support
<MMC_SDHCI>
<k SDHCI platform and OF driver helper  <MMC _SDHCI PLTFM>

< SDHCI OF support for the Freescale eSDHC controller
<MMC_SDHCI OF ESDHC>
<k SDHCI support for the Freescale eSDHC/uSDHC i.MX

controller support
<MMC_SDHCI ESDHC IMX>

11.2. Ethernet

Armadillo-loT &=k 7 =1 G4 @ Ethernet(LAN)IE. i.MX 8M Plus @ ENET (Ethernet MAC)& &
0" ENET_QOS(Ethernet Quality Of Service)ZzFfJFHL TWE T,

Armadillo-loT ¥—hk 7 x4 G4 TiE. LANA>%—7 2 —X 1(CON3)AENET Z, LAN > %5—
7 x—RX 2(CON2)AENET_QOS FAAL TW&E T,
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LAN 1 >% —7 £ —X 2(CON2) (& 1T0Mbps(10BASE-T) ICIEXFIE T,
10Mbps TEEZTS5HBAIF. LAN 1 >4¥—7 x—X 1(CON3)% =
<Tf2& Wy,

HERE - WIERE: 1000Mbps(1000BASE-T), 100Mbps(100BASE-TX),
10Mbps(10BASE-T)

. BEE— R: Full-Duplex(£ =), Half-Duplex(¥: =) 1!
- Auto Negotiation #7R— k
- FrUTZRAOYR— K
Uy IREYR—b
BEJTSHY—XIQ—NR - drivers/net/ethernet/freescale/fec main.c
- drivers/net/ethernet/stmicro/stmmac/dwmac-imx. c
- drivers/net/phy/micrel.c
. drivers/net/mdio/of mdio.c
Device Tree K& a2 X> . Documentation/devicetree/bindings/net/fsl-fec. txt
" - Documentation/devicetree/bindings/net/imx-dwmac. txt
- Documentation/devicetree/bindings/net/micrel-ksz90x1. txt
- Documentation/devicetree/bindings/net/net/ethernet-phy. yaml
XY NT=TFTINAR - ethd (LAN1>5—T1x—2X1)

- ethl (LANM>5—T1x—2X2)

A—RINAVT1F2
L—y gy Device Drivers --—->
[*] Network device support --—-> <NETDEVICES>
[x] Ethernet driver support -——> <ETHERNET)>
[*] Freescale devices <NET VENDOR FREESCALE>
<> FEC ethernet controller (of ColdFire and some i.MX CPUs)
<FEC>
[*] STMicroelectronics devices <NET_VENDOR_STMICRO>
<> STMicroelectronics Multi-Gigabit Ethernet driver
<STMMAC_ETH>
<k STMMAC Platform bus support <STMMAC_PLATFORM>
<k Generic driver for DWMAC <DWMAC GENERIC>
<k NXP IMX8 DWMAC support <DWMAC_IMX8>
-%-  PHY Device support and infrastructure ---> <PHYLIB>
[*] Support LED triggers for tracking link state

[117000Mbps(1000BASE-T) (& Half-Duplex (CFEXIETT o
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<LED_TRIGGER_PHY>
<%> Micrel PHYs <MICREL_PHY>

11.3. USBRA k

Armadillo-loT — k7 x4 G4 ® USB /RX k&, i.MX 8M Plus @ USB(Universal Serial Bus
Controller) & & * USB_PHY (Universal Serial Bus PHY)ZfIBB U TWE 9,

Armadillo-loT =k x4 G4 TIE, USBA 5 —7 x—X(CON4)H*USB1 ZFIAL TWE T,
USB2 Icid "1.4.USB/\7, IERY USB2422 hEHENTLE T,

tae . USB specification rev 3.0 %L
- xHCl(eXtensible Host Controller Interface) & #2

- B3k L — I Super-speed(5 Gbps), high-speed(480 Mbps), full-
speed(12 Mbps), low-speed(1.5 Mbps)

TINAC AT 71 - XEBEYFINNA ZADIGFEE. T/INA R 2R U IBE T /dev/sdN (N (&’
AN DEHF) EBRDET,
N OTNNARADZEIF. 77002 avVICbUlETINART 7AILETR
DEY,
fEEd 2 —XI1—NR . drivers/usbh/dwc3/dwc3-imx8mp. ¢

. drivers/phy/freescale/phy-fsl-imx8mg-usb. c

Device Tree K& 31 X> . Documentation/devicetree/bindings/usb/dwc3-imx8mp. txt

~
. Documentation/devicetree/bindings/phy/fsl, imx8mg-usb-phy. txt

Hh—x)A>vT 4%

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

<*> xHCI HCD (USB 3.0) support <USB_XHCI HCD>

—%— Generic xHCI driver for a platform device
<USB_XHCI PLATFORM>
<x> DesignWare USB3 DRD Core Support <USB_DWC3>

DWC3 Mode Selection (Dual Role mode) --—-)>
<USB_DWC3 DUAL ROLE>

x> NXP iMX8MP Platform <USB_DWC3 IMX8MP>
PHY Subsystem --->

-x- PHY Core <GENERIC PHY>

<> Freescale i.MX8M USB3 PHY <PHY_FSL_IMX8MQ USB>

11.4. USB/\7

Armadillo-loT — k7 = G4 [Ti&. Microchip £ USB2422 iEH I TWEd, USB2422 (3.
M3.2.11.CON11, CON12 (iR 7 —7 x—RA)) IKEHRINTWVWET,

H&eE - USB specification rev 2.0 %24l
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. B3k L — b high-speed(480 Mbps), full-speed(12 Mbps), low-
speed(1.5 Mbps)

BEd 5y —XJ1—NR . drivers/usb/misc/usb251xb. c

Device Tree R¥ 1 X> . Documentation/devicetree/bindings/usb/usb251xb. txt
~

h—x)av74%2
L—y gy Device Drivers -——>

[*] USB support --—-> <USB_SUPPORT>
*x* USB Miscellaneous drivers sxkx
<x>  USB251XB Hub Controller Configuration Driver
<USB_HUB USB251XB>

11.5. UART

Armadillo-loT ' — ko x4 G4 ® UART (&, i.MX 8M Plus ® UART (Universal Asynchronous
Receiver/Transmitter) =fJFB LU TWX 9,

Armadillo-loT — k7 =+ G4 Tld. USB > 7JLZ#a IC(CP2102N/Silicon Labs)f#fE < UART2
[CEmENTWET,

TJ74—<Xvy - F—YEvhkR: 70or8Evhk

~

- AhyvT7EVYERR: Tor2EY K

- NRUFT o B or T or 72 L

. 70O—#fE: CTS/RTS or XON/XOFF or &L

- BRR—L — h:4Mbps

USBIaA>Y—J)L1 % —7x—X(CONB)& 4Mbps THIEBT 5 Z EMNT
=FtHF A, USB 2U 7)LEH IC(CP2102N/Silicon Labs) D AkR—L —
kHY3Mbps THBAETT,
BEd 5V —XJI—NR . drivers/tty/serial/imx.c
. drivers/tty/serial/imx earlycon.c
Device Tree R 2 X> . Documentation/devicetree/bindings/serial/fsl-imx-uart.yaml
~
TINAMRAT 74 JYPIAVI—T—2R FINART 74
UARTI1 /dev/ttymxc0
UART2 /dev/ttymxcl
H—FIAVT1F2
L—y 3y Device Drivers --—->
Character devices -——)>
[x] Enable TTY TTY>
Serial drivers -——>
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<> IMX serial port support <{SERIAL IMX>
<*> Console on IMX serial port <SERIAL IMX CONSOLE>
[*] Earlycon on IMX serial port <SERIAL_ IMX EARLYCON>

11.6. HDMI

Armadillo-loT &— ko 4 G4 @ HDMI (£, i.MX 8M Plus @ HDMI TX Controller. HDMI TX
PHY. HDMI TX BLK_CTRL. HTX PVI(HDMI TX Parallel Video Interface)& & ¢ LCDIF(LCD
Interface)Z=#IFHLTWZEd9, LCDIF (&, LCDIF3 #fJBHUL %9,

Armadillo-loT =k 7 241 G4 (. HDMI X7« A 7L A NOBERED KR, EEHEAOETR—K
LTWEY, Linux TlE&. #h2h DRM(Direct Rendering Manager)7 /%1 X 21, ALSA(Advanced
Linux Sound Architecture) 7/\1 A& UTHIBT 22 ENTEZXT,

WRE(ERE - RARMRE: 4096x2160 EV )L
) - RARy ~oOYY: 297MHz
- hZ—=7x—<v k: RGB888(24bit)
- EE'AR ALy YT

X TH DR EEREATEXE A
- DAR(Display Aspect Ratio)h' 64 : 27 £1zld 256 : 135 D VIC

If FREBLTVWTH, BREATERWEEDH D ET, RO VIC Bl (&

BEEEFE - Y7 VIR 32kHz, 44.1kHz, 48kHz, 88.2kHz, 96kHz, 176.4kHz,
7) 192kHz

- FrURILEC2

- 7A4—~w b: Signed 24/32 bit, Little-endian
FINA X7 7 - /dev/dri/cardl (DRM)
T - /dev/fh0 (7 L—L/\y T 7)

- hw:0 (ALSA)
TJL—LN\NyT77F7/IN1 A& T11.7. LVDS, &E&ETY,

=

sysfsDRM 72 X7« L . /sys/class/drm/card1-HDMI-A-1
78V

CI7L—bNRy 77 FNAREVTHIATZZEHTEET,
BICEA-861 #1&® VIC O— R,
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SUmIKkEE

fEd 2y —X1—NR

. drivers/gpu/drm/imx/dw_hdmi-imx. c

. drivers/phy/freescale/phy-fsl-samsung-hdmi.c

. drivers/clk/imx/clk-blk-ctrl.c

. drivers/gpu/drm/imx/imx8mp—hdmi-pavi.c

- drivers/gpu/imx/lcdifv3/lcdifv3-common. ¢

. sound/soc/fsl/imx-cdnhdmi.c

- sound/soc/fsl/fsl aud2htx.c

Device Tree R 1 X
N

- Documentation/devicetree/bindings/phy/fsl, samsung—-hdmi-

phy. yaml

. Documentation/devicetree/bindings/sound/imx-audio-cdnhdmi. txt

. Documentation/devicetree/bindings/sound/fsl, aud2htx. txt

H—x)A>vT4FaL—
2=

Device Drivers --—->

Graphics support --——->
<> i.MX LCDIFV3 core support <IMX_LCDIFV3 CORE>
—%— NXP i.MX8MP HDMI Audio Video (PVI/PAI) <IMX8MP_HDMI PAVI>
<x> Freescale i.MX DRM HDMI <DRM_IMX HDMI>
—-%- Common Clock Framework ---> <COMMON_CLK>
<x>  IMX8MP CCM Clock Driver <CLK_IMX8MP>
<x> Sound card support ---> <SOUND>
<*> Advanced Linux Sound Architecture ---)> <SND>
<x>  ALSA for SoC audio support ---> <SND_S0C>

SoC Audio for Freescale CPUs --->
<x> SoC Audio support for i.MX boards with CDN HDMI port
<SND_SOC_IMX CDNHDMI>
PHY Subsystem --—->
-%- AUDIO TO HDMI TX module support <SND _SOC_FSL_AUD2HTX>
<x> Samsung HDMI PHY support <PHY_SAMSUNG_HDMI PHY>

UTDARY RERTIHIETREEANDESZELT DI ENTER

ER

[armadillo ~1# echo 1 > /sys/class/graphics/fb0/blank

BRREAZTVWWESREUTOINY RERITLET,

[armadillo ~1# echo O > /sys/class/graphics/fb0/blank
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11.7. LVDS

Armadillo-loT — k2 1 G4 @ LVDS (&, i.MX 8M Plus @ LDB(LVDS Display Bridge) & & "
LCDIF(LCD Interface)z#/FHU TW&E 9, LCDIF (&, LCDIF2 ZFIHUL X9,

Armadillo-loT =k 4 G4 TlE LVDS 1> %—7 —X(CON9)H' LVDSO ZFIAAL TW&ET,

Linux Tl. EfRkE7I% DRM(Direct Rendering Manager) 7/\«1 X W& UTHIET 2 & TEE
ED

BEeE - RARBRERE: 1366x768p60
- mAREZEIL70Y 7 80OMHz
- L=y 4(7T—%), 1(vOv D)
- WZ7—7A4—~ v h: RGB666(18bit), RGB888(24bit)
- hZ2—XvE>7: JEIDA, VESA
FINA AT 7 - /dev/dri/cardl (DRM)

1L
- /dev/fb0 (7 L —L/Ny T 7)

TL—LNNyT7FINAXiF "11.6. HDMl; &HBETY,

=

sysfs DRM 75X 7« L - /sys/class/drm/card1-LVDS-1

780
fEEd 2y —X1—NRK . drivers/gpu/drm/imx/imx8mp-Ldb. ¢
. drivers/phy/freescale/phy-fsl-imx8mp-Llvds. c
- drivers/gpu/imx/lcdifv3/ledifv3-common. ¢
[')\evice Tree RF a2 XY - Documentation/devicetree/bindings/display/imx/ldb. txt

- Documentation/devicetree/bindings/phy/fsl, imx8mp-Llvds—-phy. yaml

. Documentation/devicetree/bindings/display/panel/lvds. yaml

A—XIIAVT14F¥alL—

IEV, Device Drivers --——>
Graphics support --->
<x> i.MX LCDIFV3 core support <IMX_LCDIFV3 CORE>
<*> DRM Support for Freescale i.MX <DRM_IMX>
<x>  Support for i.MX8mp LVDS displays <DRM_IMX8MP_LDB>

WMIL—bNRNy 7 7FNARELVTHIATZZEHTEET,
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PHY Subsystem --->
<x> Freescale i.MX8MP LVDS PHY <PHY_FSL_IMX8MP_LVDS>

11.8. MIPI CSI-2

Armadillo-loT Z—bk o7 414 G4 ® MIPI CSI-2 (&, i.MX 8M Plus ® MIPI_CSI(MIPI CSI Host
Controllen)Z#BHL TWXT,

Armadillo-loT &— ko 1 G4 Tl&. MIPI-CSI >4 —7 £ —X(CONTO)A* MIPI_CSIT #FIAE UL
TWXT,

Linux Tld. A XS Bl hsDEERA % VAL2(Video4Linux2) T/IN\A RE UL THIBT BT EMNTEE
EDS

BEaeE - MIPI D-PHY specification V1.2 ##l
- MIPI CSI2 Specification V1.3 ##L(C-PHY feature Z[xr<)
L=y 2(7—%), 1(vOv D)
- mAREZEIL70Ov7: 400MHz
- T—%L—k:80Mbps - 1.5Gbps(1 L—>38&71D)

- WZ7—=T 4=~ v ~(YUV): YUV420 8/10bit, YUV420 8bit Legacy,
YUV420 8/10bit CSPS, YUV422 8/10bit

- hZ—7x—<v h(RGB): RGB565, RGB666, RGB888
- NZ7—=T7 A=< v RAW): RAW6G, RAW7, RAWS8, RAW10, RAW12,

RAW14
TFTINA AT 741 . /dev/video2 [€]
FEEd 2V —X1—NR . drivers/staging/media/imx/imx8-mipi-csi2-sam. c

. drivers/staging/media/imx/imx8-media-dev.c
. drivers/staging/media/imx/imx8-isi-core.c

. drivers/staging/media/imx/imx8-isi-cap.c

Device Tree K& 31 X> . Documentation/devicetree/bindings/media/imx8-media—-dev. txt
~
A—RIAVT1F2
L—y gy Device Drivers --—->
[%] Staging drivers ---> <STAGING>
[*x] Media staging drivers ---)> <STAGING_MEDIA>
<> i.MX V4L2 media core driver <VIDEO IMX CAPTURE>

i.MX8QXP/QM Camera ISI/MIPI Features support --—->
<> IMX8 MIPI CSI2 SAMSUNG Controller <IMX8 MIPI CSI2 SAM>
<x> IMX8 Image Sensor Interface Core Driver <IMX8 ISI CORE>

BlArmadillo-loT #“— kU x4 G4 ICHXASRHBL TWEEA,
BIUVC A X TR EEERL T VLL2 TN RZEBIML TWRIEEIE. BSHERDAREENG D T,
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<x> IMX8 Image Sensor Interface Capture Device Driver
<IMX8 ISI CAPTURE>
<*> IMX8 Media Device Driver <IMX8 MEDIA DEVICE>

11.9. PCI Express

Armadillo-loT ' — k2 x4 G4 @ PCl Express (. i.MX 8M Plus @ PCle(PCI Express)$ & T
PCle_PHY(PCI Express PHY)Z#BAL TWE Y,

BEaE . PCl Express Base Specification, Revision 4.0, Version 0.7 ##L
- PCI Local Bus Specification, Revision 3.0 ZE#l
- PCI Bus Power Management Specification, Revision 1.2 3.0 ZE#l

- PCI Express Card Electromechanical Specification, Revision 1.1
S

- U Y UE: x]
. Bkl — bk 8.0GT/s
- B AHER A MSI
FEY2Y—XIO—NR . drivers/pci/controller/dwc/pci-imx6. c
. drivers/phy/freescale/phy-fsl-imx8-pcie.c
Device Tree K& 31 X> . Documentation/devicetree/bindings/pci/fsl, imx6g-pcie. txt

~
- Documentation/devicetree/bindings/phy/fsl, imx-pcie-phy. txt

A=A T1sF2
L—y3Yv Device Drivers -——>
[*] PCI support --—-> <PCI>
PCI controller drivers --—->
DesignWare PCI Core Support --—->
-%- Freescale i.MX6/7/8 PCle driver <PCI IMX6>
PHY Subsystem --->
<x> Freescale i.MX PCIE PHY <PHY FSL IMX PCIE>

11.10. U751 L78y 7

Armadillo-loT =k o x4 G4 DI FZILF A Ly Oy & Armadillo-loT o'— k7 x4 G4 ICHEE,
S 7z Micro Crystal 8 RV-8803-C7 £ & U, i.MX 8M Plus @ SNVS_HP Real Time Counter %
HLTWET,

tae - P77 —LEIDRAHTIR— b
TINART 74 ) . /dev/rtc ( /dev/rtcd ANDIVRY T UV Y)

. /dev/rtcd (RV-8803-C7)
. /dev/rtc1 (SNVS_HP Real Time Counter)
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SUKkEE

FEd2Y—X1—NR

RV-8803-C7 H% /dev/rtcd . SNVS HP

Real Time Counter A% /dev/rtcl &5 &

5. Device Tree TITA U7 RA%EHZELTW
§ i-a—o

. drivers/rtc/rtc-rv8803.c

. drivers/rtc/rtc-snvs.c

Device Tree R 1 X
N

.- Documentation/devicetree/bindings/rtc/epson, rx8900. txt

.- Documentation/devicetree/bindings/crypto/fsl-sec4. txt

A—XIAYT14¥2
L—3y

Device Drivers ———)>
[*] Real Time Clock --—-> <RTC_CLASS>
(rtc@) RTC used to synchronize NTP adjustment
<RTC_SYSTOHC DEVICE>
<x>  Micro Crystal RVB803, Epson RX8900 <RTC_DRV RV8803>
<x> Freescale SNVS RTC support <RTC_DRV_SNVS>

Linux B—XJLD/X\—Y 3> v5.10.86-r0 LUETIE. NTP 4—/X—¢&
RTC ZBZIREA L 235 E&. rtcO (RV-8803-C7)IC D ABFZIIMRES NLE

ED

Linux 1—%XJILD/X\—2 3> v5.10.52-r1 Tl&. NTP #—/X—& RTC %

REZIREIEA U 72
REINTUL

&, rtcO (RV-8803-C7) & rtcl1 (SVNS) Dy (ICkFZIAY
FU 7‘2:0

7Z—=LEBDRARE, TINA AT 7 IIVEBRTHET S ENTEXT,

EHRBRICOWTIX, Linux A—XILDY —XI—RICEFENTWS R¥ 2 Xk (Documentation/
admin-guide/rtc.rst) Y > 7 )L 7 A7 5 L (tools/testing/selftests/rtc/rtctest.c) ZSR U T £ &

(Y

11.11. 22— —XA

YFEARY MES

Armadillo-loT 7—h U x4 G4 [CBHENTWBE1I—TF—X A1 v FIClE. GPIO i RSN TVWET,

Linux Tl&. 1—%—ZE T Y k(Press/Release) 25 &EMNTEET, Linux TlE. GPIO
ERA+—/hR— R RS /\(gpio-keys) THIHIT B &N TEET,

A—H =AM v FEEBICIE

RICRTF—O—RPEIDOHTENTVET,

=111 F—3—R
A—HF—-1YF F—d—FR ARV ~I—R X11 F—3—R
SW1 KEY PROG1 148 XF86Launch1
EC25-J Rl KEY PROG2 149 XF86Launch2
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A—H -y F F—3—R ARy ~NI—R X11 #—3—R
1 KEY PROG3 202 XF86Launch3
F49 KEY PROG4 203 XF86Launch4
PWR_OFF KEY POWER 116 XF86Power0ff
REBOOT KEY RESET 408 Y

TFTINA AT 741 . /dev/input/by-path/platform-gpio-keys-event [/]
FEEd2Y—X1—NR . drivers/input/keyboard/gpio keys.c

Device Tree R 2 X> . Documentation/devicetree/bindings/input/gpio-keys. yaml

N

H—xI)A>Y T 1%

L—3gYv Device Drivers -—-)>

Input device support --->
—%- Generic input layer (needed for keyboard, mouse, ...
<INPUT>

11.12. LED

[*] Keyboards --->
<x>  GPIO Buttons

<INPUT_KEYBOARD>
<KEYBOARD_GPIO>

Armadillo-loT — kD 1 G4 [CEHIh Wb 11— — LED IciE. GPIO i EHREI N TWET,

Linux Tlx. GPIO ##tF LED R - /\(leds-gpio) THIfHT B &M TEET,

sysfs LED 7 5 X7« L ¥

)
FEdT2Y—X1—NR

Device Tree R¥ 12 X >

k

A=AV T1F¥alL—

2=

11.13.12C

. /sys/class/leds/led1

. drivers/leds/leds—-gpio.c

. Documentation/devicetree/bindings/leds/leds—gpio. yaml

[*] LED Support

Device Drivers --->

-

<¥>  LED Support for GPIO connected LEDs

<NEW_LEDS>
<LEDS_GPIO>

Armadillo-loT — ko1 G4 D 12C 41> %—7 —RlF. i.MX 8M Plus @ 12C(12C Controller)

ZFMALTWET, £/, i2c-gpio ZFAT B ET, 12C NRZEBMT B ENTEXT,

Armadillo-loT 7=k =1 G4 THIALTWS 12C /XR &, #fiiend 12C T/\NA X ZRICRLET,

#&11.212C F/X1 R

12C /XX 12C FINA4 X
FRELZX TINA A%
0(12C1) 0x25 PCA9450(PMIC)

MUSB ¥ —R—RAEZERL AV Ty hFNARZEBMLTWRIBER. BSHERDITREELIHDET
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1(12C2) Ox2c USB2422(USB /\7)
0x32 RV-8803-C7(RTC)
2(12C3) 0x43 FXL6408(GPIO TH /X5 —)
0x48 SEOS0(EF 27T L XV N)
3(12C4) BT\ AEL

Armadillo-loT ' — k7 4 G4 OEfREETIE. CONFIG_I2C_CHARDEV W% E 15> T3 1 &
1—HF—RSANTI2CFNA ZEFHWTZENTEET, 1—H— RSANEHBT 252,
Linux 71— JLT 12C /81 RICRIET B2 7/8A A RS A NEEHNICT ZRENH D £ T,

BEae - BAK70Ov7: 384kHz
FTINART 7+ /dev/i2¢c-0 (12C1)
1)
. /dev/i2c-1 (12C2)
- /dev/i2¢-2 (12C3)
.- /dev/i2c-3 (12C4)
/dev/i2¢-6 (&, HDMI DDC T4,
=
BEEd5Y—XJ1—NR . drivers/i2c/busses/i2c-imx.c
Device Tree RF¥ a1 X > - Documentation/devicetree/bindings/i2¢c/i2c-imx. yaml
~
h—x)dvT714F¥alL—
IEW, Device Drivers -——->
12C support --->
—-x- I2C support <12C>
<x> 12C device interface <I2C CHARDEV>
12C Hardware Bus support --—->
<x> IMX I2C interface <I12C_IMX>

11.14. GPIO

Armadillo-loT ¥ — k7 x4 G4 @ GPIO (&, i.MX 8M Plus @ GPIO(General Purpose Input/
Output)& L V. ON Semiconductor & FXL6408(GPIO T+ R /X ¥ —)ZFIHLTWET,

BEdT2Y—XI—NRN . drivers/gpio/gpio-mxc. ¢
. drivers/gpio/gpio-fx16408. c
Device Tree K& 3 X> Kk . Documentation/devicetree/bindings/gpio/fsl-imx-gpio.yaml

. Documentation/devicetree/bindings/gpio/gpio-fx 6408, txt
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TINA AT 74IL FINART7AI GPIO &=
/dev/gpiochipd 0~31(GPIO1_I000~GPIO1_I031)
/dev/gpiochipl 32~63(GPI02_I000~GPI02_l031)
/dev/gpiochip2 64~95(GPI03_I000~GPIO3_1031)
/dev/gpiochip3 96~127(GPI04_1000~GPIO4_1031)
/dev/gpiochipd 128~159(GPIO5_I000~

GPIO5_1031)

/dev/gpiochipb 504~511 @ (FXL6408)

BIGPIO TH R/ F—%BINLBRIE. BSHRBIIREMENHD T,

sysfs GPIO 7 2 X7« L& . /sys/class/gpio/
NV

sysfs GPIO 7 5 RIEIH/N\— 3 > D Linux 1—X)L & DB EERF DA
IKESOTWET, -ILK PV Tr—ya v aRAKT ZROFAIE T I
LEtA

FULK 7TV — 3 v ERET 255E, libgpiod /Xy T —YicE&FN
577V 0—3>vFklE Linux A— *)b@‘/ AOA—RIZEEFNTWS
> 7)l(tools/gpio/)ZSEIC LT fEE LY,

h—x)dAv74%2
L—y gy Device Drivers --—->

[x] GPIO Support ---> <GPIOLIB>
(512) Maximum number of GPIOs for fast path
<GPIOLIB FASTPATH LIMIT>
I12C GPIO expanders --->

<> FXL6408 12C GPIO expander <GPI0 FXL6408>
Memory mapped GPIO drivers --->
-*%- i.MX GPIO support <GPIO_MXC>

11.15. 5B —

Armadillo-loT =k x4 G4 DRE LY —I&. i.MX 8M Plus ® TMU(Thermal Monitoring
Unit)ZFIFBLTWEX Y, CPU(Arm Cortex-A53)BLEE &, SoC(ANAMIX RER)EEZRET 5 &
MTEFRT,

EEBERDRE CTIE. ARM Rfcld SoC DRIERED 105°C U EICR > fo3mE. Linux h—XILIEY
AT LEFIELET,

HERE - AEREEE: -40~+105°C

sysfs thermal 7 2 X7« L2 - /sys/class/thermal/thermal_zone@ (CPU)
~J . /sys/class/thermal/thermal zonel (SoC)
BET %Y —XJ—R - drivers/thermal/imx8mm_thermal.c

Device Tree R¥ 2 XV k~ . Documentation/devicetree/bindings/thermal/imx8mm-
thermal. yaml

A=AV Ta4Fal—Y3
N Device Drivers --—->
—%- Thermal drivers -——)> <THERMAL>

\
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<x>  Temperature sensor driver for Freescale i.MX8MM SoC
<IMX8MM_THERMAL>

11.16. VAYFRYITHAY—

Armadillo-loT =k 214 G4 DT Ay F RV T F4~X—IE. i.MX 8M Plus ® WDOG(Watchdog
Timer)ZfALTWVWET,

VAYVFRYTIAI—IE U-Boot ICL>THEMELSNET, BERETY A LTV MNEHEIZ 10#
ICERESNK T, Linux T—FRILIE. TAYFRYTITAI—RIA/NDPERLRKICT A LT 0 MRE
= 60 MIcBRELERI,

ASHDERTIAYFRYITIAN—DFYINTERLKBDIALTIRTZE YATLUEY
ADRELXT,

BE#Ed 2V —XIO—R . drivers/watchdog/imx2 wdt.c

Device Tree K& 2 X> . Documentation/devicetree/bindings/watchdog/fsl-imx-wdt. yaml
~

Hh—x)A>vT 4%

L—y3yv Device Drivers ——>
[*] Watchdog Timer Support ---> <WATCHDOG>
<> IMX2+ Watchdog <IMX2 WDT>

DAYFRYTIAI—DRELZEIL, ioctl VAT ADA—ILEBTITS ZENTEEX T, FHBBER
[CDWTIE, Linux I—XJ)LDY —XA—RIZEEFNTWS RF 1 X ;(Documentation/watchdog/
watchdog-api.rst) 2R U T 23 Ly,

VAYFRYTIAN—ZFILETEHIERF>TERE Ao

=

11.17. )87 =X XI AV K

Armadillo-loT Z— kD x4 G4 DI/)XT—T X I X MNEBEIE. Linux @ SPM(System Power
Management)& & UF DPM(Device Power Management)ZFfJFHU TWE T, /NT—TYRXI XV NKRE
HEEBHE—RICBEBIEDZCEICED,. Armadillo-loT '— kDU x4 G4 DHEEBENZINZZENT
I

INT—=RRIAY NREZEABNE—RICBBIEZ L. 77V T—2a > OERTIE—FRHEIEL. Linux
A—RIVEFTARY RIREBERD ET, BRERNFEET D&, Linux H—XRILDY Y 12— LBENTH
hictg, 7705 —y 3> 0XRTz2zBRLET,

sysfs 7 71 )L . /sys/power/state

MAEdTSHY—XI—K . kernel/power/
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A—XIA>YT14¥2

L—y3Yv Power management options ---)>
[*] Suspend to RAM and standby <SUSPEND>
-%- Device power management core functionality <PM>

Armadillo-loT =k D 24 G4 HWIET B/XT—TYRI X NRREE . /sys/power/state [CEZA
HNFH O IHERICRULET,

R 113 [T B/INT—IRXRIAXY NREE

IRT—YRIA> MRRE XFF BiEA

Suspend-to—-RAM mem Suspend-to-ldle & D HEHEBEEHZIMNZ
52EMTES

Suspend-to-Idle freeze suspend-to-ram & D HERETEIRY
32ENTED

ERZERE U THBARERT /A XERDED TI,

USBOVY—IAVH—T71T—R REKE FT—HZE
(CONG)

Bk _
[armadillo ~J# echo enabled > /sys/class/tty/
ttymxc1/power/wakeup

USB 4 >4 —7 = — R (CON4) BRE USB 7/\1 ADER

E=pyilld
[armadillo “]# echo enabled > /sys/devices/
platform/soc@0/32f10100. usb/power/wakeup
[armadillo “]# echo enabled > /sys/bus/usbh/devices/
usb1/power/wakeup
RTC(SNVS HP Real Time ERE 7 I7—LEIDAH
Counter)
B ‘
TI7AINTEMEINTWET
RTC(RV-8803-C7) EERE F7I7—LAZDRAH
a1t

T4 NTEREINTWET

EC25-J RI (Ring Indicator) BKRE SMS ZE(LTE EFILDOH)

Bt )
TI7AINNTEPEINTVWETY
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11.18.LTE

Armadillo-loT — k7 =+ G4 (Cld. 3G/LTE €7 L Quectel 8 EC25-J M EEH N TWET,

HERE - 3G/LTE #&f§

- Uty b RZANICK D EC25-) DEIRHIE

FTINAM AT 7 - /dev/ttyUSBO

T

- /dev/ttyUSB1

. /dev/ttyUSB2

- ModemManager h' /dev/ttyCommModem D> > RYU v oYUYo %EERL AT O
NYREAR—MEULTERLULET,

. /dev/ttyUSB3

. /dev/ttymxc3

ttyUSB[0-3] &, 2 USB /81 ZEEHL TW2HE. BESHLDS
TR D X T

=

BEd 5y —XJ1—NR
XY RNT—=UFNA R

H—xJ)AvT+4F2
L—>3yv

. drivers/reset/reset-ec25.c

- ppp0
Device Drivers --——>
-%- Reset Controller Support ---> <RESET_CONTROLLER>

[*] GPIO-based Reset Driver for Quectel EC25 <RESET EC25>

3G/LTE €7 Quectel # EC25-J [cX LT, UTOHEMNFIEETT

EC25-J (&, Armadillo &k Ic BEIMICERMRA I, Armadillo A
= RTI2RICIIBENICERNSTISNET,

Ffe. 7.1.5.9.3G/LTE BiEmY—E R, TH. WBERREICIS U TEC25-
JOYULEY MG EZEBUET IO TUENEELHRWVWKLSIC, TEHlE%Z
KT BEICIE. TR 7.27. 3G/LTE BiEGEY —EXA%ZELT 3, OFIE
ESEICHBERT—EXEELELTHISERL TSI,

[armadillo:"#] cat /sys/devices/platform/ec25-reset/reset/status

running
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[armadillo:"#] cat /sys/devices/platform/ec25-reset/reset/status

off @

11.1 EC25-J DIRRERTR

O EEHIE running PRTEENET,
O ZEitAT off BRRENET,

[armadillo:"#] echo 1 > /sys/devices/platform/ec25-reset/reset/reset

11.2EC25-J #VtEvy T B

[armadillo:"#] echo 1 > /sys/devices/platform/ec25-reset/reset/power

11.3 EC25-J DERZANS

[armadillo:"#] echo 0 > /sys/devices/platform/ec25-reset/reset/power

11.4 EC25-J DERZY]%
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12. V7 DU 78R

12.1. SWUpdate

12.1.1. SWUpdate & (&

SWUpdate (. /A XA ETETEINDTAOVZLT, XY NT—T/AML—IBHTT/INAZAD
VIRNDI7%ZBHI B ENTEEXT, Stefano Babic, DENX software engineering, Germany I
KO TA—T VY —ATHENEDSNTWET,

Armadillo-loT =k £+ G4 Tld. SWUpdate ZFIFHT 2 ETRD KIS BIEEEEFRIRLTVWET,
- A/B7Yy7TF—KNTv77T—hO 2HIE)
- UANY—F—K
- V7 bV 7 OER Bet. BEANE
- Web H—/\—##E
- hawkBit NDRFIE
- IOV L—ROEIE
121.2. swu /Ry —3

swu /Ny —Jid, SWUpdate MEOY 78V 2 7DEHFE T A—~X v hTI, SWUpdate Tl 1
BD7 Y 7T7F—KME1 DD swu /Xy Tr—ITiThbhEd,

swu /Ry T —JCid, ROELSBRABELDEEDBIENTEET,
s PYTIT=IRROAA=IT 71
PV TIT= RN RDAA=IT7AILDF Y T Y L
- Py IT—REIRICETTIRZRIU TR
C BEAHERARNL -V DIER
- U-Boot IRIEZHMDE X B
- YT RNTITFTON=-Y 3 VIER
- etc
121.3.A/B7Z Y 77— N7 v 77—~ o 2 E1L)

A/B7 v T7F—hE Flash XEVICN—=FT 4> avz2EERL. 7Y 77— MRICIEREICH A
I HEHEATT,

BICERAL TWEWADIKN—T Vg Vv aE2XMI DHROBFEEFEET,
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- Oy 7TF=RCE>TEEFOY 7 Uz 7 REES RGN
- O BEEAHDERKMGETHIEL TH, I<ICEREXRS
- O BBENEMERICEZTAHADEEKS
- x {EF Flash XEVEMEZ S
121.4. YANY—F—R

UAN)—F—RiF TAUADOERICED VAT LR TERLB RIS, AIB7YyT7T—hDHT
A ERIDY BN —FHDOY AT LDREITHE—RTT,

Fbi— YRFLPEBTER BoELTH, Ry NT—IRETOY T AERNERTT,
12.2. hawkBit
12.2.1. hawkBit & (&

hawkBit (&, T—/\—LTERTEN3 7O ZLT. RYNIT—IRBETTNAADY T NI 7%
BEH(EE) T DI ENTEET,

hawkBit [FRD L SR HEREZ R > TWE T,

- VTR 7 DERE

- TINARADEE
- TINARAFRBEE (BEF2UT« bh—0 >, FAE)
- FIARDT I —T1E

- Ty 7T NMLEOERE
CEBOEZSVVY
R YVa-Uv T BHT7Y TT—hk

- RESTful APl TDE#RE

1222. 7—51@&

hawkBit (&, BEClET 35V 7 h V7 ZRDT—IBETEELET,
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Target filter

Distributions Software modules

Targets

Rollouts fZ{E

12.1 hawkBit B’M&> V7 b = 7 DF—518E
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IN—RD 78k

13. /\— K7 7k

13.1. BRI
13.1.1. #EXIBATER

& 13.1 BRRKER

HE Evica Min. Max. Bify &E

BIREE VIN -0.3 13.2 \% -

AL NEE VI,VO -0.3 OVDD+0.3 Vv OVDD=VDD_3V3,
(vDD_3V3, VDD_1V8, VDD_1V8,
NVCC_SNVS_1V8) NVCC_SNVS_1V8
VI,VO(M2_3V3) -0.5 4.6 \% -
VI,VO(VEXT_3V3) -0.5 7.0 Vv -

USB OV VY —ILEREBE VBUS_CNSL -0.3 5.8 Vv -

RTC \y o7y J7EREBE RTC_BAT -0.3 55 Vv -

EERESE (LAN E7)L) Topr -20 70 ‘C EBERECL

EMEREEH(LTE ETIL) Topr -20 60 ‘C BEREC L

13.1.2. $EREESM

B BRAERIE. HS5DBERFRAEPHBRINTICENT, BRTHEXT
FRSIRWMETT, LEEDEBICTHU TRMEZ D > TEALLS W,

= 13.2 HEREERYE
IEH s Min. Typ. Max. By &
EREE VIN 10.8 12 13.2 vV -
USB >V —ILEREE VBUS_CNSL 3.0 - 5.25 V -
RTC Ny o 7w JTEREE RTC_BAT 24 3 3.6 V Topr=+25C
ERREZHE(LAN EFIL) Ta -20 25 70 ‘C WELREZE
ERBESHF(LTE ETIL) Ta -20 25 60 ‘C WBELREZE
13.1.3. BIRE Atk
133 BRHALE
IEH Eois Min. Typ. Max. - Fivd i
5V &R VDD_bV 4.85 5 5.15 V
USB1_VBUS
HDMI_5V
3.3V ER VDD_3V3 3.135 3.3 3.465 vV
VDD_SD
VEXT_3V3
M2_3V3
1.8V &R VDD_1Vv8 1.71 1.8 1.89 \
NVCC_SNVS_1Vv8
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13.1.4. ABAHA VT —7 1 —ADEKHLRR
K 134 IiRAEHE Y OESKL#(OVDD=VDD_3V3, VDD_1V8)

IHE i Min. Typ. Max. i HE
N LRIVEHEE VOH 0.8xOVDD - OvDD V IOH =
(VDD_1V8) 1.6/3.2/6.4/9.6mA
VOH 0.8xOVDD - OVvDD V IOH = 2/4/8/12mA
(VDD_3V3)
O—LANJLBHERE VOL 0 - 0.2x0OVDD V IOL =
(VDD_1V8) 1.6/3.2/6.4/9.6mA
VOL 0 - 0.2xOVDD V IOL =2/4/8/12mA
(VDD_3V3)
N LRIVAAEE VIH 0.7x0OVDD - OVDD+0.3 V -
O—LANJLAHEE VIL -0.3 - 0.3xOVDD V -
Pull-up &4t - 12 22 49 kQ -
(VDD_1V8)
Pull-down 471 - 13 23 48 kQ -
(VDD_1V8)
Pull-up &1 - 18 37 72 kQ -
(VDD_3V3)
Pull-down #&47 - 24 43 87 kQ -
(VDD_3V3)

& 13.5 IERABAIE Y DBIRHRR(OVDD=VEXT_3V3)

IEH o= Min. Typ. Max. By ke
INA LARIVHAER IOH - - 0.7 mA -
O—LARILHEAER IOL - . 1 mA -
INA LRIVASEE VIH 0.7x0OVDD - OvDD+0.3 V -
O—LAXRILAHEBE VIL -0.3 - 0.3xOVDD \ -

13.1.5. BIREIFEDHERL
Armadillo-loT ¥~k x« G4 DBEFREROEARIE 'R 13.1. BREKOEH OL&EHTT,
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IN— Rz PR

Power Input1
CON14 -

Power Input2
CON15 Tpin =

Input Current
3A(max)

4A x100% / 4h

4A x 200% / 5s
4Ax300% /0.2s

NVCC_SNVS_1V8

VDD_5V
DC/DC =
VDD_ARM
Output Current
6A(max)
VDD_SOC
Output Current
VDD_1V8  2A(max)
i.MX 8M
PMI
C NVCC_DRAM_1V1 Plus
Output Current
VDD_3V3  3A(max)
VDDA_1V8
NVCC_SD2
LPDDR4
VEXT 3v3 Secure
[ 3 DC/DC - Element
GPIO1_1008 —p|EN
Output Current
2A(max)
eMMC
|
& LDO Ethpekr‘r;et‘l
GPIO4_1018 —{ EN
& DO Et:eHrYetZ
GPIO4_1019 — | EN
Power VDD_SD
[0 v
Switch
GPI02_1019 —#{EN
Gutput Current 400mA(max)
P § Power USB1_VBUS
Switch
GPIO1_1009 —#{EN
Output Current 1A(max)
® Power M2 3V3
Switch
GPI04_1001 —P{EN
Output Current 1.2A(max)
VBUS_CNSL
UART/USB
P § Power 5V_HDMI
Switch
VDD_1v8 —WEN
Gutput Current 400mA(max)
Output Current 2A(max)
Output Current 0.5A(max)
Output Current 1A(max)
Output Current 3A(max)
Output Current 2A(max)

I I I l RTC_BAT

RTC

X 13.1 BIREEEDERK

SDI/F
CON1 4pin

USB I/F
CON4 1pin

M.2 I/F
CONS5 2,4,72,74pin

USB CONSOLE I/F
CONS6 1pin

JTAG I/F
CON7 1pin

HDMI I/F
CONB8 19pin

LVDS I/F
CONS9 2,3,4,5pin
CON9 30pin

MIPII/F
CON10 15,30pin

Ext. I/F1
CON11 1,2pin
CON11 30pin

e CON11 31,32pin

RTC Backup I/F
CON13
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ANEBEENVIN)ZERIC TREEICERL, AEMEBRE LKA VT —T 1 —AICHELTWVWET,
EAVI—T1—APRAYFUT - L2 L—YDBREHEREEZBZ LWL SIC. NEPHESS D
. HAERORST TR > T IEE L,

NERA > 5 —7 1 —ANDBRIE GPIO L&D A VA ZHIHTE B &S Ich>TH D, FERIBER
ATFBIET. RBALNTETT.

BRY—TVRIE TR132. BRY—T VX, DEEDHTI,

VIN
VDD_5V 3.0(typ) 3.0V(typ)
20ms
NVCC_SNVS_1V8 /

(0

120us
PMIC_ON_REQ N .
20ms .
VDD_SOC |/ POK
8ms|
[N . S
VDD_ARM 2ms | £poK
{ 8ms
LA e e
VDDA_1V8 2ms | £ oK
Ss| N
VDD_1v8 2ms | 5oy
8ms|
A |
NVCC_DRAM_1V1 2ms | F ook
/ 8ms|
A Bl
VDD_3V3 2ms | ¥ BoK
8ms|
i 1SS
NVCC_SD2 2ms V POK
8ms|
20ms -
POR_B
o
VEXT_3V3 V

POK: Output Power good. 85%(typ)
T1: Controlled by GPIO

132 BRY—T VR
13.1.6.1. BIRA VI

Armadillo-loT &=k 7 =41 G4 [CER(VIN)Z% AT % &, VDD_5V. NVCC_SNVS_1V8 DJETE
BHIZE EMRD MX 8M Plus h'5/8T7—Y XY X K IC IC PMIC_ON REQ EENEHENET,
INT—TRXIAYKNICIEPMICON REQESDOD7 Y — Mz, BRAVYY—T VX ZRKL.
VDD _SOC. VDD ARM. VDDA 1V8. VDD 1V8. NVCC DRAM_ 1V1. VDD _3V3. NVCC SD2
DIBEICERE%ZILSE EIFE¥d, POR BESHIEREINZE, V7 hTxT7Ic&b, VEXT 3V3 2 FED
AV TUE LTS ENTHETT,

13.1.6.2. BRA 7K
poweroff AX¥ > RiICk D, POR BEEN7HH—hrEnd &, NT—XXIAXAYNICIFERATZ7V—

TURERKL. BRA VYTV RAERBEDIRETERZILE TIFEI, Armadillo-loT ¥'—hk vz
1 G4 OEIR(VIN) 29|35 &, VDD_5V, NVCC_1V8 DIETEIRMIZE THD X,

13.1.7. Ut v MEIEOHEAL

Armadillo-loT =k x4 G4 D)ty hEIEOHEAIE & 13.3. Uty NEIBO#ER OE&ED
T,
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PMIC_ON_REQ

»

iMx8m | J2Cc2
Plus WDOG_B

Tl emic
POR_B

CON7 |PMIC_RST_B
2pin

13.3 Ut v hEIERORER
1318. Uy b=V X
Uty hy—rvRiE 134 Uty hy—T YR DEREDTT,

HW RESET

VIN

VDD_5V

NVCC_SNVS_1V8
250ms

VDD_SOC POK

iy e
VDD_ARM 2ms | £BoK
8ms {
R A =
VDDA _1v8 ™17 Pok
8ms
| —| j—

— 2ms
VDD_1V8 POK
8ms|
iy P A R
—_— 2ms
NVCC_DRAM_1V1 POK
8ms|
™ —— -—
VDD_3V3 2ms | FooK
8ms|
e oo
ms '
NVCC_SD2 \ v POK
8ms|
Sl
! 20ms
POR_B

T1

fe——
VEXT_3V3 \

POK: Output Power good. 85%(typ)
T1: Controlled by GPIO

134Uty bhy—o22R

Armadillo-loT #“— K~ 94 G4ADI\N—Ro 7ty ~clE 12C |
994X —lc&BUEY M JTAGA VT —T7—XD PMIC_RST B {
KD 3DOHNBHET,

Z&BUEYy NI OoxyvFRY
E5(CON7 2 EV)IckBUtYy

NT=XRIAVKNICH, N\=RDz7Uty hzRHMIdE. PORBESZ7Y— K ULTERA
7= v X%Z[AIK_L. VIN. VDD_5V. NVCC_SNVS_1V8 IADERZIMTL XTI, 12CIlc ks
Ty b VAVTFRYIITAN—ICLB Y NDIFE, BRA TS —T 2 AN > fc 250ms &I
BRAVY—T VR ZHBL. BREVMBRASZNE I, PMICRSTBESICLDUEY hDIFE,
PMIC_RST_B 5N 7« 7Y —h iz 250ms RICERA > =TV A %ZFK L. BRIVBRAIN

Mreboot AV Y REiF, 12Clckbh Uty hENET,
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x99, PMIC RST BEFICELD Uty T BfcdICE. 50 S UMBIE. Low LNILZRFIT DHED
HOET,

13.1.9. #EH 5 O EIRHE
13.1.9.1. ONOFF E>h5 O EIREI

kA>T —7x2—AD ONOFFEZ(CONI12 5 EV)B LU TZIIA L7 Oy 7 DEDIAMES
(&, i.MX 8M Plus @ ONOFF EVcEfHiENTWET,

CON12 AONOFF | PMIC_ON_REQ

5pin >
i.MX 8M
PMIC
Plus
RTC
INT POR_B

13.5 ONOFF [BIEg DR

ONOFF 5z —ERREL L. Low LNILETBZZET, iMX 8M Plus DA VIRRE, A 7RREZ YD
BZ5IENTEXRT, AVRREICAD E PMIC_ ON_ REQESN7ZY—hEh, VI KU 7H5D
HEHTERIBIL TWSHDZRVNT, INTOERMHEGESNE T, A T7RREICES &0 PMIC_ON_REQ
EENT« 7 —hrEN. VIN. VDD _5V. NVCC_SNVS_1V8 IADERNMIKESNE T, A VIKEE
DNEATRREICYIDEZBHEIE 5 MUL. ATRENSA VIREICYIDEZX 515513 500 = UM
E. Low LRNIVERET 2REN DD XY,

& 13.6 AVRE ATREZYDBEZY BERD Low L NILRKF K

g Low L LRSI
FREED S 7 TIREE 5 MWL
7 7IRED S A VIREE 500 = UMBE

ONOFF 55 Z #3258 &, A—TYRLAYHEAFTGND & a—hI3MEzHERL T
SV AVIREE LIOA 7IREEIF. NVCC_SNVS_1V8 BMHiaEe N TWBRD., REESNET,

A 74RBEIC L T Armadillo-loT — k7 =4 G4 OER(VIN) Z 4T L 7=
LA OVFUHICEISNEBRIRITZECRATRETHZZ N
BESNET, A TREZEBULRETEREBA U RVNESIE.
—ERREN LR TEREERATINEASHDET, MRty FMEED
AC 75 74 DBEICRBELABEEIFLTOES D T,
. DC 75 /A TEREIN L II5a - K95 7

- AC 7Z7fITERZVMILISZE : K1 2

132. 125 —7 = — Atk

Armadillo-loT =k x4 G4 DA V5 —T7 T —AAKRICDWTEHRBBLE Y, LTE EFTILTEME
BBy —7z—RICEAL T, "® 13.7. Armadillo-loT ¥ — koA G4 15 —T7 z—X LTE
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IN—RD 78k

EFILEMD) & "%k 13.8. Armadillo-loT ¥ —h U z+1 G4 A5 —7 z—ZX—& LTE EFJLEM
71 ZZRUTLLLEE W,

LED4| 0
P8,
o1
(=]
o ©
O
con7|
O
©
O] 8
R0 [T [V
CON2 CON3  CON8

74 2

Back side

Uil L) L[t

CON4 CON6 LED3 CON14 SW1

CON11

CON15

13.6 Armadillo-loT = kD x4 G4 DAV I—T —2R

& 13.7 Armadillo-loT ¥—h Dz A G4 AV F—T z—X—&

HRES AV —T 1 —R% ik A—H—
CONI1 SDAvH—T1—2R DM3BT-DSF-PEJS HIROSE ELECTRIC
CON2 LIANA Y5 —T1x—X2 56F-1304DYDZ2NL YUAN DEAN
SCIENTIFIC
CON3 LANA Y5 —7x—2X 1 56F-1304DYDZ2NL YUAN DEAN
SCIENTIFIC
CON4 USBA>v%—71x—2RX UJ3-AH-4-TH Cul
CONb M2A4>Y5—Tx—2R SM3ZS067U410AER1000 Japan Aviation
Electronics Industry
CON6 UsBId>Y—Ilb4vF—T7x1—X UB-MC5BR3-SD204-4S-1-TB J.S.T.Mfg.
NMP
CON7 JTAGA V5 —T1—2R A2-8PA-2.54DSA(71) HIROSE ELECTRIC
CON8 HDMI A > 5 —7 1 —X DC3RX19JA2R1700 Japan Aviation
Electronics Industry
CON9 LVDS /v H—T7 1 —X FX15S-31S-0.5SH HIROSE ELECTRIC
CON10 MIPI-CSI A > % —7 x—2X 1-1734248-5 TE Connectivity
CONT1 WERA VY —Tx—2R 1 61303421121 Wurth Elektronik
CON12 IRAVF—T T —R 2 61301621121 Waurth Elektronik
CON13 RTCNRy o7y IA4>r5—Tx—R BU2032SM-FH-GTR Memory Protection
Devices
CON14 ERANA VT —T 12— 1 PJ-102AH Cul
CON15 BRANA VY —T 1 —R2 S02B-PASK-2(LF)(SN) J.S.T.Mfg.
JP1 REIT/INA REREI v VIR 61300211121 Waurth Elektronik
SW1 A—H—AvF SKHHLUAOT1O ALPS ELECTRIC
LED3 1—4%—LED L-710A8CB/1GD Kingbright Electronic
LED4 B|IR LED SML-D12M8WT86 ROHM
SP1 M2 BA% v R SM3ZS067U410-NUT1- Japan Aviation
R1200 Electronics Industry
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r% 13.7. Armadillo-loT ¥ — kY x4 G4 AV F—T 1 —X—8, IiF
MBOEE, FEEEWMDOT, EHTRELARBELZHLCVET, &
FRUOEBICEHINTWEIEROIRBRICOEXLTUL, 7Yy hvY—
277/ Armadillo 1 &, [https://armadillo.atmark-techno.com/]
Mo YAO— R TCEDZMACKRER LV EEERERZ CHERLES W,

©
0

00000600
[oXoX-X-K-X-X-]

@ CON21 ige
o

o
)©
o

CON22 b

(O )coococoa GO

& 13.7 Armadillo-loT “— kU x4 G4 4 >5—7 —X LTE EFI/LEMSD
% 13.8 Armadillo-loT #— ko x4 G4 A V45 —7 = —XA—& LTE EFI/LENS

HmES AVI—Tx—R%& BE A—h—

CON21 3G/LTEFZ>T AV F—Txz—R 1 U.FL-R-SMT-1 HIROSE ELECTRIC

CON22 3G/TEPZ VT FA VT —Tx—R2 U.FL-R-SMT-1 HIROSE ELECTRIC

CONZ23 nanoSIM 4 >4%—7x—2X SF72S006VBDR2500 Japan Aviation
Electronics Industry

LED20 3G/LTE X7 —% A F LED L-1384AD/1GD Kingbright Electronic

£ 13.8. Armadillo-loT 5 —hD x4 G447 —T7 1 —X—E LTE £
FILEMS) ICIFEBROEE, k*ERE[DLT. EHAEARENERD
HLUTWEYT, BFTORBICEHINTVWSIEBOIRBERICOEEFL
TE." 7Py Y =2 F %2/ Armadillo ¥ 1 ki [https://

armadillo.atmark-techno.com/]h'54 o Y O— R TESMALKRES £
OZEBEERERE CHERLTIEI UV,

13.2.1.CON1 (SD 1 9 —7 = —X)

CONT (F UHS- ICX iU SD A5 —T 2 —ATY, EF5RIEIMX8M Plus ® SD/RA~IJV b
O—Z (USDHC2)IciEf s N TWE T,
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Armadillo-loT =~V x4 G4 HRENY =27l N—=RD 7R

% 13.9 CON1 E=Hc3!

EyVES Ev% I/O BiEA
1 SD_DAT2 In/Out SD F—#% /XX (bit2). i.MX 8M Plus @ SD2_DATA2 V' |k
2 SD_DAT3 In/Out SD F—% /XX (bit3). i.MX 8M Plus @ SD2_DATA3 ' [c#ik
3 SD_CMD In/Out SDOXY Y R/LARY A, iMX 8M Plus ® SD2_CMD £ C##E#k
4 VDD_SD Power EIR(VDD_SD)
5 SD_CLK Out SD 0Oy 7. i.MX 8M Plus ® SD2_CLK E>|c#i#E
6 GND Power EIR(GND)
7 SD_DATO In/Out SD F—#% /XX (bit0). i.MX 8M Plus @ SD2_DATAO E' > [c$Ex
8 SD_DATI In/Out SD F—#% /XX (bit1). i.MX 8M Plus @ SD2_DATA1 B I
- SD_CD In SD A1— R#&H. iMX 8M Plus @ SD2_CD_B E Ic#i#

(Low: 1—R#EA. High: #1—REKHEA)

MFBETIRIBI ZAREN ST NEIT DT, MOBEWCEFIEFRLSLSE

L\o

: microSD 1— R ZH/HAT 5 & A0 Y MREBDOImFHIROELE T, 5o

X 13.8 CONT microSD 20w k EXD iKW EDFEEIE

13.2.2. CON2 L AN1>%—Tx—RX 2)

CON2 (& T00BASE-TX/1000BASE-T [CXS Ufc LAN A > 5 —T 2 —XT9, AT TY be L ED
A—URXY NT—TIZERT DI ENTEET, AUTO-MDIX REZEBEH L THE8DH. ANL—KT—
TIVEREFIVAORT =TI ZB8RH L TERERFEVIDEZIE I,

E 5 #R & Ethenet PHY(KSZ9131RNXI-TR/Microchip Technology) % #&H U T i.MX 8M Plus @
Ethernet Quality Of Service(ENET_QOS)(C#EfFES N TWE T,

: CON2 (LAN A % —7 = —X 2)Id TOBASE-T [CHIH L TWEE Ao
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IN—RD 78

3& 13.10 CON2 {5=Ec3l (10BASE-T/100BASE-TX)

EYEsS Evé /O Gl
1 LANZ2_TX+ In/Out EET—F(+)
2 LAN2_TX- In/Out REETF—5()
3 LAN2_RX+ In/Out FET—Y(+)
4 - _
5 - -
6 LANZ2_RX- In/Out FET—Y()
7 - -
8 - -
% 13.11 CON2 =51 (1000BASE-T)
(V2 2= Eyv$ /0 B
1 LAN2_TRDO+ In/Out BZET—5 0(+)
2 LAN2_TRDO- In/Out ERET—4 0()
3 LAN2_TRD1+ In/Out ERET—5 1(+)
4 LAN2_TRD2+ In/Out ERET—F 2(+)
5 LAN2_TRD2- In/Out ERETFT—5 2()
6 LAN2_TRD1- In/Out REZET—5 1)
7 LAN2_TRD3+ In/Out RERET—4 3(+)
8 LAN2_TRD3- In/Out ERET—4 3()
% 13.12 CON2 LAN LED D #h{E
=g KRB Ft
LANUY O 7O05F 4T« SEKT YO REIIE N TLERW
LED AT (E) UV IhBIINTWS
RIR(FE) DY ODREILINTHED, T—F % %%
LAN X ¥— R LED KT UYL ENTWAEN
AT () 100Mbps THE#EENTWS
=T (18) 1000Mbps TEFENTWD
SPEED LED LINK/ACTIVITY LED

ML—hT—=TNEBEIVBRT—TIZBBRHL CEZERFEVDEZIXT,

CON2

N
EER_o_ B.

] 13.9 CON2 LAN LED K&

13.2.3.CON3 (LANA>5—T x—X 1)

CON3 (& TOBASE-T/100BASE-TX/T000BASE-T IcxtiLfic LAN A > 5 —T7 2 —XTY, AT
Ube lEDA—URYy NT—TIZERIT DI ENTEFT, AUTO-MDIX REZBH L TED. X

E5#RF Ethenet PHY(KSZ9131RNXI-TR/Microchip Technology) %z #H U T i.MX 8M Plus @
Ethernet MAC(ENET)IC¥Efiis i TWE T,

%< 13.13 CON3 {555 (10BASE-T/100BASE-TX)

Ev&

/O

FiEA

LANT_TX+

In/Out

RET—F (+)
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Er&E=s Ervs I/0 e
2 LANT_TX- In/Out EET—H(-)
3 LANT_RX+ In/Out ZET—Y(+)
4 - _ R
5 _ _ _
6 LANT_RX- In/Out ZET—Y()
7 _ _ _
s _ _ _
% 13.14 CON3 {5551 (1000BASE-T)
V&S Er4& I/O FiAE
1 LAN1_TRDO+ In/Out ERET—F 0(+)
2 LAN1_TRDO- In/Out EZET—4 0(-)
3 LANT_TRDT+ In/Out J?E’E‘T.:.T 5 1(+)
4 LAN1_TRD2+ In/Out RET—Y 2(+)
5 LAN1_TRD2- In/Out LxTnT 5 2(-)
6 LAN1_TRD1- In/Out ERET—F 1(-)
7 LANT TRD3+ In/Out EZET—Y 3(+)
8 LAN1_TRD3- In/Out EZET— 3(-)
% 13.15 CON3 LAN LED DOEiE
& KB ]
LANUY O 7974 ET« KT YO HHEIL SN T LR
LED AT () UV PHEIE RTINS
RR(FE) UV EINTHED., T—FE2EZEFELTVS
LAN 2 E— K LED SEET 10Mbps T:’f%‘ﬁ*éh?b\é\ Tl YO PEILSh TWAEWN
AT (%) 100Mbps TEHRIhTWS
AT (18) 1000Mbps THEHRINTWD
SPEED LED LINK/ACTIVITY LED

CON3

13.10 CON3 LAN LED Eci&

13.24.CON4 (USB 1> 4% —7 x—X)

CON4 (FUSB 3.0 IcditLc USB 1> 4% —7 1 —ATY, {E55#ILi.MX 8M Plus ® USB O~ ~
A—Z(USB)ICEREINTWVWET,

USB 7/ R cta = N2 EIR(USB1_VBUS) (&, i.MX 8M Plus @ GPIO1_I009 E> THIFEIL TH
H. High LN)LEATERNMHES . Low LNILEATERIMIMIENE T,

P SERE—R

- Super Speed(5Gbps)
- High Speed(480Mbps)
- Full Speed(12Mbps)
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IN—RD 78

- Low Speed(1.5Mbps)

# 13.16 CON4 {57l

EYES By /O e

1 USB1_VBUS Power EIR(USB1_VBUS)

2 USB1_D- In/Out USB 2.0 —%(-). i.MX 8M Plus ® USB1_D_N > It

3 USB1_D+ In/Out USB 2.0 7—% (+). i.MX 8M Plus ® USB1_D_P &> (Z#zfk

4 GND Power EIR(GND)

5 USB1_SSRX- In USB 3.0 57— % (-). i.MX 8M Plus ® USBT_RX N >t
6 USB1_SSRX+ In USB 3.0 ZE7— % (+). .MX 8M Plus @ USB1_RX_P > |C £
7 GND Power EIR(GND)

8 USB1_SSTX- Out USB 3.0 #XE7—% (). i.MX 8M Plus ® USB1_TX_N E'>(C#i#x
9 USB1_SSTX+ Out USB 3.0 XE7—% (+). i.MX 8M Plus ® USB1_TX_P E'>Ic# it

13.25.CON5 M2 1> 45 —T = —X)

CON5 (& WLAN+BT AV REYV 2 —ILAODM2 A5 —T 2 —ATY, BEF—FEFTLTTT,

M2 14> 5—7 -GN B EIRM2.3V3)IF. iMX 8M Plus ® SAIT_RXC £ v
(GPIO4_IOOT) THIEEIL T&H D High LNILHATERMIMEHES . Low LNILHEATEIRIYIRTS

ESERS

CONS DESEICDEXL TIE. AL TWEREA.

13.2.6.CON6 (USB AV =LA VYT —T z—XR)

CON6 (FUSB VY —ILBA VY —T7—ATT,

E5#RIE USB > U 7 )LZH# IC(CP2102N/Silicon Labs)##H T i.MX 8M Plus ® UART J> hO—
Z(UART2)ICE SN TWET,

%< 13.17 CON6 =5 A5

EVES Ev# l/O L]

1 VBUS_CNSL Power EIR(VBUS_CNSL)

2 CNSL_USB_D- In/Out JvY—J)LAUSB DO~V +RRAIES. USB ¥ )7 )LEHIC ICHEt
3 CNSL_USB_D+ In/Out IV —JLAUSB 75 RAIES. USB U7 ILEHIC IcEi#t
4 CNSL_USB_ID - RiEh

5 GND Power EIR(GND)

13.2.7. CON7 JTAG A5 —T —X)

CON7 I JTAG TNy HAEERIT DI EDTED ITAGA VY —T 1 —RATY,

JTAG OFfIc D =ZF U Tld. NXP Semiconductors ®ik—LR—IHh
54 7>yO—RKRAER FiMX 8M Plus Applications Processor
Reference Manualy = &R <EE W,

=
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IN—RD 78

% 13.18 CON7 {55851

EVES Ev# 1/0 SR BEITIL—T

1 VDD_1V8 Power EIR(VDD_1V8) -

2 PMIC_RST_B In PMIC Ut v ~MESEL PMIC @ PMIC_RST_ B Evic NVCC_SNVS_
#Ht. PMIC RERTZIL7 v Z(NVCC_SNVS_1V8) 1v8

3 JTAG_TDI In FTARNTF—=F AA. iMX 8M Plus ® JTAG_TDI £V ic VDD_1V8
#HT. i.MX 8M Plus RERT7IL7 v Z(VDD_1V8)

4 JTAG_TMS In TARME—RZER, iMX 8M Plus @ JTAG_TMS > VDD_1V8
[CHEEfE. .MX 8M Plus REETZIL7 v Z(VDD_1V8)

5 JTAG_TCK In FAK7Av Y., iMX 8M Plus ® JTAG_TCK E>ic VDD_1V8
#EHL. i.MX 8M Plus RE<T7IL7 v Z(VDD_1V8YV)

6 JTAG_TDO Out TANTFT—=FHEA. i.MX 8M Plus ® JTAG_TDO £~ VDD_1V8
(g5

7 GND Power EIR(GND) -

8 JTAG_MOD In E—RE&E. .MX 8M Plus ® JTAG_MOD B c# VDD_1V8
. BEiRETI10kQ 7T TV

EIPMIC Uty MESOFMBICOEEL TR, M13.1.8. Uty hy—7rY2, ZCTRRES L,
13.2.8. CON8 (HDMI &7 —7 = —X)
CON8 [ HDMI HAh1 > ¥ —T £ —RX T,

ESRRIF IMX 8M Plus ® HDMITX Oy hO—ZcEHREINTVET,

7z 13.19 CON7 §5 %I
EY&S Ev£ 1/0 A
1 HDMI_HPD In Ry M 7S 7. HEAC(-). i.MX 8M Plus @ EARC_N_HPD E'>.

HDMI_HPD E'> (Z##t

2 HDMI_Utility In/Out Utility. HEAC(+). i.MX 8M Plus @ EARC_P_UTIL &> Ic##t
3 HDMI_TX2+ Out TMDS 7—% 2(+). i.MX 8M Plus ® HDMI_TX2_P £ |C##t
4 HDMI_TX2_Shield - TMDS 7—% 2 ¥—J)LR
5 HDMI_TX2- Out TMDS 7—% 2(-). i.MX 8M Plus ® HDMI_TX2_N &> [C i
6 HDMI_TXT+ Out TMDS 7—% 1(+). i.MX 8M Plus ® HDMI_TX1_P &' |C# it
7 HDMI_TX1_Shield - TMDS 7—% 1 ¥—J)LK
8 HDMI_TX1- Out TMDS 7—% 1(-). i.MX 8M Plus ® HDMI_TX1_N &> [C ¥k
9 HDMI_TXO0+ Out TMDS 7—% 0(+). i.MX 8M Plus ® HDMI_TX0_P &'~ |C##t
10 HDMI_TXO_Shield - TMDS =% 0 ¥—JL R
11 HDMI_TXO- Out TMDS 7—% 0(-). i.MX 8M Plus ® HDMI_TXO_N £ [C ¥
12 HDMI_TXC+ Out TMDS 70 7 (+). i.MX 8M Plus ® HDMI_TXC_P &> IC##t
13 HDMI_TXC_Shield - TMDS 70Oy 7Y —JLR
14 HDMI_TXC- Out TMDS 70 7 (-). i.MX 8M Plus ® HDMI_TXC_N ' [C# it
15 HDMI_CEC In/Out CEC{E%. i.MX 8M Plus ® HDMI_CEC &> [C#E#t
16 HDMI_GND Power EIR(GND)
17 HDMI_SCL In/Out DDC 7Av 7. i.MX 8M Plus ® HDMI_DDC_SCL & > (C$5t
18 HDMI_SDA In/Out DDC 7—%. i.MX 8M Plus ® HDMI_DDC_SDA £ IC# it
19 5V_HDMI Power EIR(5V_HDMI)

13.2.9. CONQ (LVDS 1 59 —7 = —X)
CON9 (& 1 F¥ Y RIL(4 L—>)D LVDS A+ Y5 —7 1 —ZX T,

E5#RIE .MX 8M Plus @ LVDS Display Bridge(LDB)IC##i i SN TWE T,
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IN—R7D 7R

A

CONT1 @5, 7E>ECON9 D 7. 8 EVIEAEU 12C /XA (12C4) [ ##t

SNTVWEY,

& 13.20 CONQ & IR I F &M@ IR T 56l

2 ik AX—h— f5E
BEHIx0 % FX15S-315-0.5SH HIROSE ELECTRIC HFARER O5AMRTF 1 RHT=D)
WEIxRv ¥ FX15S-31P-C HIROSE ELECTRIC 2 )UFEY—IL Ry« 7 (AWG30
~AWG32 %)
FX15SW-31P-C HIROSE ELECTRIC YL EY—IL RIS A 7(AWG28
~AWG30 %)
av5%7 s FX15-3032PCFB HIROSE ELECTRIC BRER AWG30~AWG32
FX15-2830PCFB HIROSE ELECTRIC BRAEKR AWG28~AWG30
ERARVHRZE e, AV MINAIECTEG<ERAIETHE
BIRlEzEBMHLET, IVF I MNEARTVYDETERIIC, TEZ T
L IEE W,
=
% 13.21 CON9 {55851
EVES E>% I/0 e BEZSINV—F
1 GND Power EIR(GND) -
2 VIN Power BIR(VIN) -
3 VIN Power BIR(VIN) -
4 VIN Power EIE(VIN) -
5 VIN Power BIR(VIN) -
6 GND Power EIR(GND) -
7 12C4_SCL In/Out [2C-70Ov 7. i.MX 8M Plus ® [2C4_SCL >, VDD_1V8
CON11 5 EVicHER. ERET4TK TPy T
(VDD_1V8)
8 12C4_SDA In/Out [2C 7—%. i.MX 8M Plus @ 12C4_SDA E>. VDD_1V8
CON11 7 EvicER. EiRETATK TPV T
(VDD_1V8)
9 GND Power EIR(GND) -
10 LVDSO_TXON Out LVDS 7—% 0(-). i.MX 8M Plus @ LVDS0_DO_N & -
VIR
11 LVDSO_TXO0P Out LVDS 7—% 0(+). i.MX 8M Plus ® LVDSO_DO_P & -
VIR
12 GND Power EIR(GND) -
13 LVDSO_TXIN Out LVDS &—% 1(-). i.MX 8M Plus @ LVDSO_D1_N £ -
VIR
14 LVDSO_TX1P Out LVDS 7—% 1(+). i.MX 8M Plus ® LVDSO_D1_P & -
T
15 GND Power EIR(GND) -
16 LVDSO_CLKN Out LVDS 70w 7 (-), i.MX 8M Plus @ LVDSO_CLK_N -
B> i
17 LVDSO_CLKP Out LVDS 70y 7 (+). i.MX 8M Plus @ LVDSO_CLK_P -
B> iR
18 GND Power ER(GND) -
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(V2= Ev4 1/0 Bz EETIV—F
19 LVDSO_TX2N Out LVDS &—% 2(-). i.MX 8M Plus ® LVDSO D2 N E -
VI
20 LVDSO_TX2P Out LVDS 7—% 2(+). i.MX 8M Plus ® LVDS0O D2 P £ -
VIR
21 GND Power EIR(GND) -
22 LVDSO_TX3N Out LVDS 7—% 3(-). i.MX 8M Plus ® LVDS0O_D3_N & -
I
23 LVDSO_TX3P Out LVDS 7—% 3(+). i.MX 8M Plus ® LVDS0O D3 P £ -
v\
24 GND Power EIR(GND) -
25 GPIO3_1000 In/Out R A . .MX 8M Plus @ NAND_ALE E > (C#E#t VDD_1V8
26 GPIO3_1001 In/Out TE?E)\;':H?'J\ i.MX 8M Plus ® NAND _CEO B Evic# VDD_1V8
v
27 GPIO5_1003 In/Out IRERAHE AL i.MX 8M Plus @ SPDIF_TX £ > Tkt VDD_1V8
28 GPIO5_1004 In/Out YRR A A, .MX 8M Plus @ SPDIF_RX £ IciE#E VDD_1V8
29 GND Power EIR(GND) -
30 VDD_1V8 Power EIR(VDD_1V8) -
31 GND Power EIR(GND) -

13.2.10. CON10 (MIPI-CSl f > ¥ —7 = —X)
CONTO @A X ZHHEAD 1 F v > RIL(2 L—>)D MIP-CSI 1 ¥ ¥ —7 1 —Z T,
{ES#(& .MX 8M Plus @ MIP| Camera Serial Interface(MIPI CSI1) I N TVE T,
% 1322 CON10 EHIARI Y ETLFYTILT Sy Mr—T LB

& BE AX—H— &
BHIRVY 1-1734248-5 TE Connectivity FFAER VAT 1 RHD)
1 tgﬁés
10,15 14+0,05 | 140,15
Co.3x0.2
U 0,7 %%
TP
140,05
I TYP. 2, /MIN,
THICKNESS:0.3+0.05
[Unit:mm]
13.11 CON10 ##GEHEER 7L XTI 75y Mr—TILOR
% 13.23 CON10 55
EvES EV& 1/0 StHe BESIL—F
1 GND Power EIR(GND) -
2 CSIT_DN_O In MIPI 7—% 0(-). i.MX 8M Plus ® -
MIPI_CSIT_DO_N ExicHf:. 17 > &hi@E
3 CSI1_DP O In MIPI =% 0(+). i.MX 8M Plus ® -
MIPI_CSIT_DO P EviciEf:. 18> &HE
4 GND Power EIR(GND) -
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IN—RD 78k

(V2= Ev4 1/0 | EETIV—F

5 CSIT_DN_1 In MIPI 7—% 1(-). i.MX 8M Plus @ -
MIPL_CSIT_D1_N Exic#f:. 20 Ev &t@

6 CSI1_DP_1 In MIPI =% 1(+). i.MX 8M Plus ® -
MIPI_CSIT D1 PEYVICER. 21 EvE&HiE

7 GND Power EIR(GND) -

8 CSIT_CK_N In MIPl 28w 7 (-). i.MX 8M Plus ® -
MIPI_CSIT CLK N EVIC#Ef#fK. 23> &4t
B

9 CSIT_CK_P In MIPI 28w 7 (+). i.MX 8M Plus ® -
MIPI_CSIT_CLK P Evic#f:. 24> &+
G|

10 GND Power ER(GND) -

11 CSI1_GPIO0_3V3 In/Out IERAE A LARIVEEIC ZBALUTiIMX8M VEXT_3V3
Plus @ NAND_DATAOQOO E>v(c#El. 26 E>
EHE

12 CSIT_GPIOT_3V3 In/Out HRERAEAD. LARNIVERIC Z#HA L TiMX 8M VEXT_3V3
Plus ® NAND_DATAO1 EvicEfi. 27 >
& @

13 [2C2_SCL_3V3 Out 2C70Ov 7o, LRNIE#RIC ZHAL TiMX VEXT_3V3
8M Plus @ 12C2_SCL Evic#Ek. &R ET
47k 7IL7 v F(VEXT _3V3)., 28> &HE

14 [2C2_SDA_3V3 In/Out 2C 7—%. LNILERIC AL TIi.MX M VEXT_3V3
Plus @ [2C2_SDA E v cHE#. EfRLET4.7k
L7y 7(VEXT_3V3), 29 B> &3E

15 VEXT_3V3 Power FIR(VEXT_3V3) -

16 GND Power EIR(GND) -

17 CSIT_DN_O In MIPI 7—% 0(-). i.MX 8M Plus @ -
MIPI_CSIT_DO_N Ev(c#E#fK. 2y L@

18 CSI1_DP O In MIPI 7—% 0(+). i.MX 8M Plus ® -
MIPI_CSIT DO PEYvIC#ER. 3V E&HE

19 GND Power EIR(GND) -

20 CSIT_DN_1 In MIPI 7—% 1(-). i.MX 8M Plus ® -
MIPI_CSIT D1 NEVICiER. bEVEHEE

21 CSIT_DP_1 In MIPI 7—% 1(+). i.MX 8M Plus @ -
MIPI_CSIT D1 PEYVICHER. 6 Y EHEB

22 GND Power =R (GND) -

23 CSIT_CK_N In MIPI 20w 7 (-). iMX 8M Plus ® -
MIPI_ CSIT CLK N EVIic#ER. SEVEHLE

24 CSIT_CK_P In MIPI 70y % (+). i.MX 8M Plus @ -
MIPI_CSIT_CLK P EvickEf. 9BV EHE

25 GND Power ER(GND) -

26 CsSI1_GPIOO 3V3 In/Out HEEAHS, LALEHRIC ZERLTIMX8M | VEXT_3V3
Plus @ NAND_DATAOQOO > (. iR LE
TA4T7k ZILT7 v F(VEXT_3V3)., 11 EvEH
G|

27 CSI1_GPIO1_3V3 In/Out IRERAEAD. LARILEHEIC ZBAL T iMX 8M VEXT_3V3
Plus ® NAND DATAO1 B> iciER:. ikt
TA47k ZILT7w F(VEXT 3V3)., 12> &H
B

28 12C2_SCL_3V3 Out 2C70Ov 7o, LRNIE#RIC AL TiMX VEXT_3V3
8M Plus @ [2C2_SCL E v ic#Ef. EiR LT
47k ZIL7 v F(VEXT_3V3), 13KV E&E

29 [2C2_SDA_3V3 In/Out 2C 7—%. LRILZEHIC AL TIi.MX8M VEXT_3V3
Plus @ [2C2_SDA E v . ERET4.7k
ZILT7w F(VEXT 3V3)., 14t &tL@E

30 VEXT_3V3 Power BIR(GND) -
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13.2.11. CON11, CON12 (isk1 > ¥ —7 = —X)

CON11. CON12 [SHEREINRADA V57 —T 1 —ATI, EHOEE(RILFILIR)Z2HD, i.MX
8M Plus fES#rhERiS N TR D, USB. GPIO. SPIL UART, CAN. I12C. PWM. I12S. PDM MIC
FEOWREZILRI DN TEET,

ONOFF E5ZDERHIHADESbERINTE D Armadillo-loT — kU =4 G4 DERZEL

NoDESICEDHIET S ENARETT, Fleo BRAHADEV(VINEKDERKIGI S EBAEET

ER
CON11, CONT4, CON15 OEET 1 v (VIN)FEEEIhTE . RS
CBEEMIETZ I EIETEFE B Ao
CON11 D5, 7E>E CON9 D 7. 8 EVIFEL I12C /N R (12C4) 45
ENTVWETD,
22 13.24 CON11. CONI12 #&axkv 4 &dmaxy 94
& BI& A—H— -5
BEIxIY 6130xx21121 [l Wurth Elektronik HAREGR SAGRTF 1 RHT=D)
SEdRT S 6130xx21821 [al Wurth Elektronik -

Elxx [l BB AD ET,

# 13.25 CON11 E5E%1

(VZ: 2= Eyv# 1/0 L] EETIL—F

1 VIN Power TIRAES(VIN), CON14, CON15 &8 -

2 VIN Power EIRALEA(VIN), CONT4, CON15 &3@ -

3 GND Power EIR(GND) -

4 GND Power EIR(GND) -

5 12C4_SCL In/Out LR AH A, .MX 8M Plus @ 12C4_SCL & VDD_1V8
v, CON9 7 EvicH BEiR ET 4.7k 7L
7y

6 ECSPIT_MISO In/Out LRAH A, .MX 8M Plus @ ECSPIT_MISO VDD_1V8
g ret >

7 12C4_SDA In/Out ILERAHE AL iMX 8M Plus @ 12C4_SDA VDD_1V8
>, CON9 8 Evicii: MR ET4.7k 7L
7y

8 ECSPIT_MOSI In/Out LR AH A, .MX 8M Plus @ ECSPIT_MOSI VDD_1V8
TR

9 ECSPI2_MISO In/Out ILRAH A, .MX 8M Plus ® ECSPI2_MISO VDD_1V8
[ ret =22

10 ECSPIT_SCLK In/Out LR AH A, .MX 8M Plus @ ECSPIT_SCLK VDD_1V8
oI iE:

11 ECSPI2_MOSI In/Out ILRAH A, i.MX 8M Plus @ ECSPI2_MOSI VDD_1V8
[ ret =2

12 ECSPIT_SSO In/Out LR A A, .MX 8M Plus @ ECSPIT_SSO VDD_1Vv8
vy

13 ECSPI2_SCLK In/Out LR AH A, .MX 8M Plus @ ECSPI2_SCLK VDD_1V8
g ret >
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Er&E=s Ervs& 1/0 B BEJI—7
14 SAI3_TXFS In/Out TJK?EQtHjJ\ i.MX 8M Plus @ SAI3_TXFS & VDD_1Vv8
I
15 ECSPI2_SSO In/Out HEER A S, iMX 8M Plus ® ECSPI2_SSO VDD_1V8
B IR
16 SAI3_TXC In/Out iﬁgi\jﬁﬂjﬂ\ i.MX 8M Plus @ SAI3_TXC > VDD_1V8
(g 23 o
17 SAI5_RXC In/Out ?Egﬁff];tﬂjl i.MX 8M Plus @ SAI5_RXC £~ VDD_1Vv8
t:?%l‘lb
18 SAI3_TXD In/Out ?}Kﬁi\ﬁﬂjﬂ\ i.MX 8M Plus ® SAI3_TXD > VDD_1V8
(¥
19 SAI5_RXDO In/Out IRALA. MX 8M Plus @ SAI5_RXDO ¥ | VDD_1v8
VTR
20 SAI3_RXD In/Out Tlf\gi?ﬁjl i.MX 8M Plus @ SAI3_RXD £~ VDD_1V8
ICHEi
21 SAI5_RXD1 In/Out ?}K?Egtﬂﬂ\ i.MX 8M Plus @ SAI5_RXD1 & VDD_1V8
I
22 SAI3_MCLK In/Out IERAE A, iMX 8M Plus @ SAI3_MCLK & VDD_1Vv8
R
23 SAI5_RXD2 In/Out IERAHE A, iMX 8M Plus @ SAI5_RXD2 & VDD_1V8
VICIER
24 GPIO1_I1015 In/Out IERAH . iMX 8M Plus @ GPIO1_1015 & VDD_1V8
TR
25 SAI5_RXD3 In/Out IRERAHE A .MX 8M Plus @ SAI5_RXD3 & VDD_1V8
VIR
26 USBDM_DN2 In/Out USB 2.0 7—%(-). USB HUB &M T i.MX -
8M Plus @ USB2 (Tt
27 SAI5_MCLK In/Out IRERAE A, i.MX 8M Plus @ SAI5_MCLK & VDD_1Vv8
I
28 USBDP_DNZ2 In/Out USB 2.0 7—%(+). USB HUB &#H T i.MX -
8M Plus @ USB2 (it
29 SAI5_RXFS In/Out IRERAHE A, iMX 8M Plus @ SAI5_RXFS VDD_1V8
TR
30 VDD_1V8 Power BIREA(VDD_1V8) -
31 VDD_5V Power BIRE1(VDD_5V) -
32 VDD_5V Power BRI (VDD_5V) -
33 GND Power EIR(GND) -
34 GND Power TR (GND) -
% 13.26 CON12 55
EYES Eyv% I/0 i BEJIN—7
1 PWR_OFF In/Out Armadillo Base OS TR, 21— —ICK2ZER VDD_1V8
BE. i.MX 8M Plus @ GPIO1_I001 B> st
2 GPIO2_1011 In/Out ILERALES. iMX 8M Plus ® GPIO2_I011 B> (s VDD_1V8
3 REBOOT In/Out Armadillo Base OS TR, 1 —H%—ICK2ZER VDD_1V8
BE. i.MX 8M Plus ® GPIO1_I005 &> ##E
4 GPIO4_1027 In/Out IERAH . i.MX 8M Plus @ GPIO4_|027 & iciEst VDD_1V8
5 ONOFF In ONOFF £2], i.MX 8M Plus ® ONOFF ¥ > (C#&r. NVCC_SNVS_
Eix £ 100k ZJL7 v 7(NVCC_SNVS_1V8) 1v8
6 GPI0O4_1028 In/Out IERAH . iMX 8M Plus @ SAI3_RXFS V'Y c ik VDD_1V8
7 FW_UPDATE_I In/Out Armadillo Base OS T, 1—H—IC k2 ZEFET VDD_1V8
ND BE. i.MX 8M Plus @ GPIO1_I000 E > (Ti#E#t
8 GPI04_1029 In/Out IERAHE S, .MX 8M Plus @ GPIO4_1029 & iciEfkt VDD_1V8
9 STDWN_IND In/Out Armadillo Base OS TR, 1—H—(IC LK 2ZFE VDD_1V8
BE. i.MX 8M Plus @ GPIO1_l007 &> ci#Es:
10 GPIO3_1008 In/Out Ei&)\tﬂﬂ\ i.MX 8M Plus @ NAND_DATAQ2 £ ic VDD_1V8
L
11 PWR_IND In/Out Armadillo Base OS TR, 1—H%—(IC K 2ZEA VDD_1V8
Bg. i.MX 8M Plus @ GPIO1_l006 £ (i#Efk
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(V2= Ev4 1/0 Bz EETIV—F

12 GPIO3_1009 In/Out IERAHE A, i.MX 8M Plus ® NAND _DATAO3 E>I(C VDD_1V8
i

13 GPIO2_1008 In/Out R A . .MX 8M Plus @ SD1_DATAG E>(C# VDD_1V8
i

14 GPIO3_ 1014 In/Out IERAE A, .MX 8M Plus @ NAND DQS 'Y it VDD_1V8

15 GND Power EIR(GND) -

16 GND Power R (GND)

[BIONOFF S5 DOF#fllc DEE LTI M13.1.9.1. ONOFF EVHh 5 OERHIME, % SHERL LI L,

IR CTEDHEEDFEMICODEELTE, "7y h~Y—2 72/ Armadillo
4k, [https://armadillo.atmark-techno.com/]h54% 7> O— R T

W =% TArmadillo-loT =k D x4 G4 XILF LUV RAEK) =TSR
AN

13.2.11.1. USB

USB 2.0 Host &= 1 iR— MESR S B 2 ENAIBET T, 55 #RIE USB HUB #HTUSB I hA—>
(USB2)IcEf e nTWE T,

- BOXREE
- High Speed(480Mbps)
- Full Speed(12Mbps)
- Low Speed(1.5Mbps)
13.2.11.2. GPIO
GPIO Z& K 34 IR— MMERYT 5 2 EHAIRET T,
- §5LANJL:VDD_1V8
13.2.11.3. SPI

SPI Z&K 2 /R— LR 52 ENAIEETT, E5#RIE .MX 8M Plus @ ESPI(ECSPIT. ECSPI2)ic
ERINTWED,

- mAR70Ov 7 REEE: 66MHz(') — K)/23MHz(Z 1 k)
- E5LANJL:VDD_1V8
13.2.11.4. UART

2 U ZIVUART)Z&K 2 R— MERYT % 2 ENAIRET T, E5#RI& i.MX 8M Plus @ UART(UART3,
UART4)ICERENTWVWE T,

- RRT—F kL — b 4Mbps

- §5L~NJL: VDD_1V8
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13.2.11.5. PDM MIC

L& RDICAE -7 PDM MIC Z8XK 4 /R— MNMLRT 5 2 EDAIEETYT, E5#&IE i.MX 8M Plus @
PDM YA 270744245 —7x—XMICFIL) ICEHR =N TWET,

- §5LANJL: VDD_1V8
13.2.11.6. I2S(SAl)

2S ZHRK 1 R—MERT 22 ENFRETT, E5RIEIMX 8M Plus DREIARA—T 1 A1 > 5 —
71— X (SAR)ICERNTWVWET,

- §5LANJL: VDD_1V8
13.2.11.7. CAN

CAN ZH&K 2 R—MERT 2 Z EDARETY,, FEF5HRIE .MX 8M Plus @ FLEXCAN(FLEXCANT,
FLEXCAN2)[cEefii s N TWE T,

- CAN FD. CAN 2.0B 70O k JJLXh
- 5L ~NJL: VDD_1V8
13.2.11.8.12C

1I2C #HA 3 /R— NLRT D2 ENFIEET T, E5RIE .MX6ULL @ [2C O~ kO—>(12C4. 12C5.
12CB)IcEHmEINTWET,

- RRT—FEEL — b 320kbps
- 5L ~XJL: VDD_1V8
13.2.11.9. PWM
PWM Z &K 4 R—MMERY 52 ENFRETY,
- RARIRE: 66MHz
- 5L ~XJL:VDD_1V8
13.212. CONI3(RTC /Xy O 7y TFA > T —T —X)

CONI3RUZINIYA LAY IDINY I T Y TRAYI—T7 1 —ATY, REABRVUVIMIENTH
KT —5 Z2RFSELWERICSER LSV,

CON13 (Cl& CR2032, BR2032 FDE M ZE I 5 EMNTEXT, UT7ILIA LT Oy T DI
REFOEPPHEERIF. T—F>—h Ll 240nA(Typ)ER>THED XTI DT, BMFMEXTOREL
RENHATTERT,

BEMEIATOVTZILIALIOY 7 ERELTED., FIREREABREE-20°C~70CT 8 #(2
EfE)TY,

W

# 13.27 CON13 f§5E%1

EVES Ev& l/O i
1 RTC_BAT Power UZINETA L0y IDIN\y o7y 7HERAIRTC_BAT)

2601



Armadillo-loT &=k o x4 G4 B/ =27 )L IN—RY 75

EVES Ev# l/O L]
2 GND Power BIR(GND)

BitERILY —NEET ZBIE. EYOHHFAAPAREEREENZNK
S, BRETOEYERPEERRBOERZIT>TLIEE L,

13.2.13. CON14, CONI15(EBRAANA Y5 —T z—X)
CON14, CON15 EEBRAHNBDOA ¥ Y —T7 1 —2TT,

CONT4 (Cid DC I vy IDNEREINTED., 'R 13.12. ACF7F 75 DBMEY—7 1 EREUBEY—
IDHBACTITIMMERTEET . MIGT T EAZE2.1Tmm. A LE5MM DEDERDET,

SaCacs
13.12 AC 7579 Dt~ —~
CONIS CiF2mm EYFDZA 7Y T IILARI T ERELTVWET,
#& 13.28 CONI5 BRI 5 EmIxRI 541

& BE A=H— BE

BEHEIxXIY S02B-PASK-2(LF)(SN) J.S.T.Mfq. FFAEM SA(IRTF 1 RHD)

NEIRTY PAP-02V-S J.S.T.Mfq. -

av%7 ks SPHD-001T-P0.5 J.S.T.Mfg. BERAER AWG26~AWG22
SPHD-002T-P0.5 J.S.T.Mfg. HEAER AWG28~AWG24

% 13.29 CON15 {5 #c5

EYES Eyva /O STl
1 VIN Power EIRATI(VIN)
2 GND Power EIR(GND)

CON11. CONT4. CON15 DERZ 1 > (VIN)IFERESNTED . FF
ICEBERZHIEIT B EFTETR A,

>

AC 75 79 %{FERT 3IE. AC 7Y 75D DC 7> % Armadillo-loT
T—KR714 G4 ICEHFEUTHNS AC 772y McBELTLES
LYo

>

BReBEATBIEREE. IvTFUoHIcEXoncETZKRcH. ERZ
Ui, —EREULFOBRENHD XTI, AFEtLY NMIBEDOAC 7YY
Y DGEICKHERKEIIUATOEEDTT,

>

262



Armadillo-loT &=k x4 G4 #B/Y =2 7L IN—RY 75

- DC 7S 7ITERZYIMLIIHE K957
- AC 7S JITERZYIMILIIZE (/91 2

VHICEZSNEERIIRITBRIICERZBERALLES. ER

:l V7
—TVADTFENT, BBULLBWEOEBFEREEGDOREAEBD XTI,

\l

13.2.14. JP1(EENT/\1A AKREY ¥ >V /\)
JP1 BEET/INA RAREI ¥+ VINTT, JP1 DIREET., REIT/NA RERET DI ENTEEXT,
R 13.30 Jv V/INORE L EENT/IN1T R

JP1 DiREE EET/INT R
F—=Tv eMMC
Y3—»h microSD(CONT)

& 13.31 JP1 E=HEc3

EY&S Ev& l/O A

1 JP1 In BT /N1 AREARES. i.MX 8M Plus @ BOOT_MODEO &> [C##k.
iR ET100kQ LT oY

2 JP1_PU Out iR ET4.7kQ 7L v 7 (VDD_1V8)

13.2.15. SW1(A—H—X 1 v F)
SWI &, 21—V —fITERICARTEZMULRI Y21y FTY,

% 13.32 SW1 {57

WRES 2 Hie
SWI1 1I—HY -1 vF i.MX 8M Plus ® GPIO1_I013 Evic#E. EiRET 10kQ ZI)L7w 7 (VDD_1V8)
(Low: N 7IREE. High: E L TULRLVREE)

13.2.16. LED3(2—%'— LED)
LED3 (&, 1—¥—@ITEMEICAATESLED TY,

%< 13.33 LED3 DiRRE

HRES AM(E) B
LED3 I—H%— LED(#R) NSV IRF%ZEBLTIMX 8M Plus @ GPIO1_1014 B> c ik
(Low: JHXT. High: s247)

13.2.17. LED4 (R LED)
LED4 (&. Armadillo-loT '— ko x4 G4 OERESZED LED T,

7 13.34 LED4 DIRRE

BRES AT(B) KR8 s
LED4 EiR LED (%) j=vd} VDD_3V3 pMitisEs T3
SEKT VDD_3V3 M i Tuhvia

263



Armadillo-loT &=k x4 G4 R/ =2 7L IN—RY 75

13.2.18. CON21 BG/LTEZ T FA>5—Txz—R 1)
CON21 [§ 3G/LTE EV 21— A7 YT+ 7 — T EEHT 2LHDA1 YT —T 1—ATT,

POTHRFIET T H =TIV eERY 5. EEBLQNZMA S EBIR
DEHREBZDTFTDT, +TRICTERELLES W,

13.2.19. CON22 BG/LTE7Z »TF+ A5 —T 1 —R 2)
CON22 (& 3G/LTE EYV 2 —IVA7 YT+ 7 — TN A KT BN Y9 —T —ATT,

PUTFMFICT YT FI =TI EERT R EEBRNZIMNA S ERE
DEHREBZDTFTDT, +RICTEELLES W,

13.2.20. CON23 (nanoSIM 1 ~45—7 = —X)
CON23 (. 3G/LTE €Y 2—/LAnanoSIM ¥ 4% —7 2 —2 T,
% 13.35 CON23 {557

EVES ez /O S

1 GND Power EIR(GND)

2 SIM_VCC Power SIMEIR. 3G/LTEEY2—ILDSIM A V5 —7 = —RICHEkRE

3 SIM_RST Out SIM Uty 3G/LTEEIV2—ILDSIMA V5 —7 1 —RICES
4 SIM_CLK Out SIMZAav Y, 3G/LTEE®Y 2—ILD SIM A V5 —7 = —RICES
5 SIM_VPP - KRRt

6 SIM_I/O In/Out SIMF—%, 3G/LTEEY 2—)D SIM o ¥ —7 = —RITHES

CON23 [F/ERBIRICHIGL THE D ¥ Ao nanoSIM 11— R DfFEik(E
AEMOBERZYIM U R TIT > TLEE W,

13.2.21. LED20(3G/LTE R 7—% X HeF3F LED)
LED20 1&. 3G/LTE Y21 —/LOBEREERT LED T,
% 13.36 LED20 D#t

BmEsS B
LED20 LTE £V 2 — LI
% 13.37 LED20 DiRRE
R i
HAT JXT —F T7IREE

264



Armadillo-loT =~V x4 G4 8@/ =27 )L

IN—RD 78k

R Bk
FB((200ms 1KT/1800ms SHKT) 2y hT— U RRIREE
FUR(1800ms s=XT/200ms SHKT) IR R
FOR(125ms =KT/125ms SHLT) BEIREE
/8 A
13.3. ISR
e\ WA cyy
13.3.1. ERFIRE
M
L ]
I il ;M = LH—HJ
—
131,2
108
$3.2 R e
27,1
®) - v ©® Ot
r’f |:|\h \3-92,3(24PAD) oth B
L‘K \e-22,5% v e E 7Bl
0 olp
- oib
G ol o
op n ~
op [Vj\
s i 3 Sl
0,425(CARD CENTER)OR @@
3 tetps ol
™ | -
“ . U 0,73 9] P n C
< o ilo o i 9 b g P L]
= ) ol 5 5
D) 1] Ty Lo @ 4]
2 1 i 1 4 | =
17?3 e | L2 2 L2l Lﬂk 4 ajv PARTS HEIGHT MAXS EXCEPT CONNECTIRS
3 215 PARTS HEIGHT MAX. 2,5
EER)
55,05
555
73,27
555
STLISCONNECTOR CENTERD
102,65
12,5
123,2
132
135
166 166 2.0 35
145 o 2 —
" 7.3 £2 ;/gﬁ
- = 5 Jﬁ <>< 5 | Mw [Unit:mm]
L T 1
2/ T
- 0o 1,83 |_13.85

£ 13.13 ERMIRE

265



Armadillo-loT &=k x4 G4 B/ =2 7L IN—RY 75

S84
-l &y
2

“.3

41,9

oio
0,98(CARD CENTER> Lo
=

—
|
_l

FRINE !

=T

|
32,8
218
Lo}

i

S PARTS HEICHT MAX4,1 EXCEPT CONNECTR!
14,75

o+
O—
—

| —]

40,93(CONNECTOR CENTERD
52,8

80
83,8

1,25
11.e

23,4 =t

Il
1 1

e i
I8 ] = Aol

[
| EN—

1

[Unit:mm]

B 13.14 ERBIRK(LTE €7/ EIN)

HHXT, T-RAVILRERZ KT 555, HIEEDRRZS >

n HEIRWARCHRLTEICE D, HEIREOWMPRAUE. SSELTEICKRDIEN
ETDERETZHBBEVNVWNZULET,

DXFERXDEREZ "7y h~—27 7/ Armadillo 1 b1 15 g
AZBRIFTOREART—51 LTI YO—RABETT,

266



Armadillo-loT #— kY« G4 HREAIY =27l IN—RY 75

13.4. KEHEH

AETIE Armadillo-loT 7— kD = G4 OEREHRPEREER LD DREHERICDOWTHAL
ESC I

13.4.1. EEMERBRT—FICDWT

Armadillo-loT &— kU 24 G4 ODREEBURBRT—5Y%. 17y h<Y—2 7577/ Armadillo Y+
N A5 TEAZAITOREART—%, EUTYIYO—RAETIDTIHERLLILEEI N,

13.4.2. B&5/ 1 X

LVDS 4 > ¥ —7 £ —AX(CON9)¥ HDMI 1 5 —7 = —X(CONB)IC T« A7 L A Z#ht U fc 35 B
G/ A ADEREICBRBIZEDHBD XTI, BE/ A X 2SI DT, UTORNELIHRNTY,

- Y—=)ILREFOT =TI ZERT S
- T—TIIIIRETERT S
- KEADILRE >V IE Low LRILHAET S
13.4.3. ESD/EY—Y
Armadillo-loT =k DUz G4 D ESD ifEZRA ELEE2cHic. LLTONENHRNTI,
- Armadillo-loT = k7 = G4 ZE£BERKICHAAA. GND(EEN) ZEBR UETERT S
- EREATEMT S

Armadlllo T X —bh 1A G4 lIcEHRSI NIy —TILHAEBNCERT DL S5BEBERETIH. 7 —7
KCBAUVIEEY—YEDARNLRAICEDA VY —T7 2 —AEBHIRIESNZBENHDFT, ANL
Z/\G)ﬂﬁﬂ"l‘i%ﬁtéﬁét:t& T ORI HEH TS,

- BEXFEHEE D GND ##iz581bd %
V=ILRREDT—T IV ERT S
13.4.4. 1

SoCERED ICT) DEEANRENE S ML, ERARRICEDEVNERT DT, +RERETEFHRED L.
BE<CEE W, SoC DRENRED OOCU EICHBHEIF. MAT DI EZ2HERWLET,

SEXTIC. TEREDIHE(IC SoC DREmED I0°CEZBZ 2 I L ZMHRL TVWERT,
- BRI
- FEERE: #965°C
- microSD/HDMI/USB3.0/LANX2 &1k

Armadillo-loT =k Uz« G4 DEBEERE®D LRIF+70°CELTVWERI D, ChIFTREREDHE
BEERBRDET,

- BEiRE T — RPN (ER — b B D)
- microSD/HDMI/USB3.0/LANx2 &1k

267



Armadillo-loT =~V x4 G4 HRENY =27l IN—=RD 7R

AT avr—RA(EBH)E. SoC DE#ZET —RICEESETHATZIBETKRILTEDET. A
ROBETODT — AR Z RADIFEIF. "135.1. AT avi—X(EEH)) ZHERSILEE W,

SoCimiceE—h Y Y IVEERDIIN(P2.5mm x 2)ZEFEL TVWEKI DT, E—hI U IHEDHE
BHABETT, WHRICDEXRL T "33 IRK) Z CHERLE W,

oo o0 o0 o0
o000 oo0o0 o000 o000
ooo0o000 ©o0o0o000

oo
oo
oo
oo
oo
oo
oo
oo
[oX¢}
oo
[oX¢}
oo
[oX¢}
[oX¢)
oo
oo
oo
oo
[oX¢}
oo
[oX¢}
oo
[oX¢}
[oX¢}
[oX¢}

LU ) [N}

Armadillo-loT &— ko =1 G4 Tl BEt>HY—7 CPU(Arm Cortex-
AS3)ELERE. SoC(ANAMIX RER)REZHIE T 2 2 ENAEETY . =

L EtoU—0sEficoEZ UL, M1 BEEYY—, ZHERLLE
=W\,

13.4.5. #i3RR— R ORE

Armadillo-loT #*— k9 = G4 D3R+~ 4 —7 =—Z(CON11. CON12)Icid., HBOMEAEE S -
TESRAMERESN TR D, BABEEIENTHETY .

IRA > 5 —7 o — AR T 2ERZHRE T SEROFREERICOVWT, HBALET,

268



Armadillo-loT =~V x4 G4 HRENY =217l N—=RD 7R

X 13.16 Armadillo-loT — kU x4 G4 OHERA Y F—T x—2R
1345.1. E>F7HYA14>

Armadillo-loT Z—h 7 x4 G4 Tld, "X 3.2. 1K1 DILEKRA VY —T T —ADHICH D EED Dk
BEDMMER CEE T, fcle Uy T ZICEHDOILEREIL., BENICHEEZEID U TIIBEDRARETI DT,
NVBEIRERENIT RN TERIRTE SN E. TArmadillo-loT &— x4 G4 YILF L U XKy THRET S
WENHDET,

NIWFTLYIARTE, BEVICEID HTAREBEEDMIC, Uty MROESIRE. TIL7vT7/5
D VBMOBESEDRREEDR IS ENTEXT,

BHBE DM AR D ERIZEIE. NXP Semiconductors Dik—ALAR—I M54 D> O— RATHE
7. TiMX 8M Plus Applications Processor Reference Manualg. Fi.MX 8M Plus Applications
Processor Datasheet for Industrial Productsy & R < 72& W, Armadillo-loT ¥— k7 x4 G4
EEOBERERVT, ERZCHERBERIEINSOYZ2TILIC, IRTEHINTWET, &R
LT Wk3lc, YILFZLIZRFRD T13.2.11. CONT1, CON12 (kA > F—7 x—R)1 ITiMX
8MPlus DEYEPYIAY FA—Z—RZLHL THEDHXIDT, BIFTERLLLES W,

Armadillo-loT =tV x4 G4 XYILF LV XKL link: T7v k~x—72
77/ Armadillo ¥ r k) [https://armadillo.atmark-techno.com/]H
g 54 vAO—RLTLIEEW,

13.4.5.2. &R

Armadillo-loT & — k7 =1 G4 DHLRN— R Z "5 T ZBOHEREMIRIE "X 13.17. Armadillo-loT
T—=KD 1A G4 DIRA—KRE, OEEDTY, hxh—RAIICE>YY oy h%ZEEL T Armadillo-
T &'—ho x4 G4 &EEHRLET,

—NBEY YTy hERELLBEE. RERSRHN 1Tmm D ET, LANARIFTDES I
13.5mm TI DT, LAN IXI 5D LICERZERDZEFTE XA,

269


https://armadillo.atmark-techno.com/
https://armadillo.atmark-techno.com/
https://armadillo.atmark-techno.com/

Armadillo-loT &=k x4 G4 B/ =27l IN—RY 75

RN — REZERAIC. ¢2.3mm Oz 3BERAELTED. M2 DANR—T—RUZERAETY,

& 13.17 Armadillo-loT '— kU =1 G4 QYRR — K5l

Q@ BNNRU. vy, ATFUYT Ty v F(M2. L=6mm) x 6

@ EEAR—T (M2, L=11Tmm) x 3

EROFMTEICDOESTHLUTE, M3.3.1. ERIRRL & RSV,
13.4.6. [O]E&ER 5t

WhRA > —7 x—X(CONT1. CON12)ZERY 2BODSEREZEBNLET,

SERRBEELRTITE2EDTRBD EA. EEOF FUTr—v 3y
THALIEE BBV LET,

134.6.1. A1 vF, LED, YL —

XAy FPLED, UL —%HRT 2156 (E. GPIO ZE DY TEYT, GPIO ICEID Y TRIEEREV(E%
HHDERIDT, TIWTZy T/ TN IV BROBEEBELNILZER LT AT EYZRELT
<IEEWN,

RRA > —7 =Rl iIMX 8M Plus DESHENEEEHR SN TVET, FHEIFIc & 2NHEE
BOWEZEES . R4 v F & iMX 8M Plus DEIC., BERFIRIENEZE RIS ZHITITHL
x9,

LED. UL —(E GPIO EY TEEREEIICr TV IR YEEZRAL TREIL T LE L,

270



Armadillo-loT &=k x4 G4 B/ =2 7L IN—RY 75

VDD_5V

y_\ LED Relay
AN
[ OumutPor
Switch
—
< Tnput Port _I_ ° ©

134.6.2. ER
IR 7 —7 2 —X(CONT)H SHkRA— REIC, 12V EE(VIN). 5V EIR(VDD _5V). 1.8V &
JR(VDD_1V8)ZHA L TWEY, ZDOMOERIVBERIZEIE. FIRANBHNS AT SH. DC/DC 3

YIN—%, LDOETERLTLEEW, BRY—T VR, BAERICO2EZX L TE. T13.1.5. EREMOK
DB, = CHERLTES W,

00 o)
\/Dgrsv — - +3.3V
1 - 3 9 YN
l l Iy 12 l [ l BLM18KG121TNTD
==10uF ==0.1uF 4 Z==10uF ==0.1uF ==0.01uF
VDD_1v8 vedr
o
6 = 2
Tok CE 3 & NC =X
D.G. a <
~ mXCL214B333DR
T 0.01uF

X 13.19 DC/DC J>/X—% [ElE&(VDD_5V AA. 3.3V 1.5A )5l

X 13.1. EREEROER DAY F—T7 11 —R&LVDS I/F H)OE#HICIFIRIIBEULLIE /AKX
T4 I DEREREZREREE UTEHFULTWET, oo NT—XAAM Y FOTICIE. INT—XA vy
FOEIBREREZEREE LU TZH L TWET, AMAVvFYI L2 L —YOMHBEEAEZRBITLES
feh, A1V —T 1 —AIRTODRRNEXFTERBIGI D& ETEREFFA. TNENDAI VY —T 12—
ANDERDERMIFEIILULTOELD TT,

%+ 13.38 &1 V5 —7T = —ANDERBHEH

HaEs 1V9—T71—R% BEESIL—F Bl

CON4 USB1>9—T7x—2X USBT1_VBUS 900mA

CON9 LVDS A v%—Tx—X VIN ANBRICEKE
VDD_1V8 500mA

CONTO MIPI-CSI 1> %5—7 x—X VEXT3V3 500mA

271



Armadillo-loT &=k x4 G4 B/ =2 7L IN—RY 75

REAES 1V5—T7x—R% BE/IN—T BAE
CONT1 BRA VY —Tx—2 VIN ANBRICETE
VDD_5V 1A
VDD_1V8 500mA

BES B2 77U T—Y3vic&h. RETHET 2EBMERKRECED
DEITDT, BFRAED L. HHIGERDKFTZ1TR>TI LS,

13.4.6.3. LRILEH#

3R> —7 2 —X(CONT1. CONIT2)DIFRAEDE Y DBEBEL NJLIE 1.8V(VDD_1V8) T,
ERBBELNILDTINA AR T 25513 LNIVEENREERD XY, CONT1 (ZiE VDD_1V8,
VDD 5V EVDH O XRIDT, BEIFEALLLE W, LNIVEBIC (F. L5 LMD IIBETHDEE,
EERE. RS TRNEEZZERBL. BYRBDOZEEL TILE W,

VDD_1V8 +3.3V

VDD_1v8 . +3:§V
0.1uF
4.7k $4.7k $4Tk 47K 47k 347k 347k 347k
1 [vref A Vref B
GPIO_A1 § Al B1 GPIO_B1
GPIO_A2 7 A2 B2 GPIO_B2
GPIO_A3 5 A3 B3 GPIO_B3
GPIO_A4 A4 B4 GPIO_B4
VDD_1V8 o
To Armadillo-loT Gateway G4 12 | eN % To expansion board

{ 10k ©| LSFO204RUTR

13.20 1.8V «— 3.3V X751 L RILEBEIER OS]

FELARILVEHIC 1E 1.8V «— BV THEHBIEETT .
=
13.65. A7 a3V

AKETIE. Armadillo-loT =~k x4 G4 DA T3V BICDODWTEHRBAULEY,

& 13.39 Armadillo-loT = kU =4 GABEEDOA T 3 V@

=t BE i

A7 a0 —A(EEH) - Aty MR
3G/LTERANMIF TPV TH, ZVTFor—T) - LTE ETILREE LY bCHE
AC 7% 7% (12V/3.0A ¢2.1mm) ZER OP-AC12V6-00 ALY MR

272



Armadillo-loT #— kY« G4 HREAIY =27l IN—RY 75

135.1. A7 3 v r— XA (&EH)
135.1.1. B

Armadillo-loT — kU 2« G4 BHDO7ILIHT —XTY, ERZINSHIIRET, DC I+ v o, LAN
x2, USB. HDMI, USB O>V—Jb. XA v F. LEDIC7 7 ERXT B ENARER > TWVWET,

1321 A7 35— (&EBR)

ARV YHAOEICHEEIT 2MEBROMNTRISEERRETIDTST
A”S AL TEE W,

273



Armadillo-loT =~V x4 G4 HRENY =27l N—=RD 7R

K 13.22 A 7> 3 7 —X(£BH) DMNITES

135.1.2. AL T

AT a3 vT—A(EEH)IF. SoC DEES — X ITIEE ST TR T IEETHRITLTVWET, i
EDICT BB —MEED T, T—A(F)EWEY — M zEMI g R TERZRUOLEHULET,
RUDEHHHIFMILZIE 31.5¢cN-m T,

0000000000000000C00OCOGOGIOGOIOS
0000000000000 0000eNENNS

o
(]
L]
L]
L]
L]
L]
L]
L]
L]

1323 A7 a v 7 —A(&RH) BE> — s

274



Armadillo-loT #— kY x4 G4 HREIY =27 IN—RY 75

1324 A7 avr—X(EEH) T—A(T) ULt
Q@ HNIRU. Tyyvr, RZUVT Ty v EM3. L=6mm) x 4

O ®E>— N (15x15x4mm)

T—=ZA(b)EF. T=A(FE&70y MIEZRICROEDEET, cDEE, ARIY. A1vF. LED
PEASHBVWESICERLANS, 7OV MIZEWZRICTITRO DDOEOHET, LTE EFILDZEICTIE.
3G/LTEEY 12— IILDE#ZT —RIEEI B THRET 2BETHRETLTWET, 3G/LTEEY 21—/l E
EBICEED IS hicilE Yy — M 20— A (L) ICEfM S S IRRETITROEDLEE I,

275



Armadillo-loT #— kY x4 G4 HREIY =27l IN—RY 75

/\

Z 1 Sl

1325 A7 a3y r—X(REH) T —AHRHEDE
T—A(E)ET—RA(PRF2BPARULEHLET, RUDHEDMITRILTIE 17.5cN-m TY,

276



Armadillo-loT #— kY« G4 HREAIY =27l IN—RY 75

1326 A7 avo—XA(EEBH) y¥—A(LE)R U1
Q@ [MnUM26. L=4mm) x 2

277



Armadillo-loT =~V x4 G4 8@/ =27 )L

IN—RD 78k

13.5.1.3. 'R

~—26.0—= 143.0

38;‘6 , ATSAVHER

100.5

52.0

~17.0=

=17.0- 64555 94.0

f Teo It

235
825 F20
4.0 rI‘S‘Sjr[z‘gS ZIOO W
183 ’ “ 9.0 6 Sﬁ
il hd ;

— 145 =~

T
{IPY: v | i i PR

[~—21.3—
42.9 — 140 4
59.25
77.27
95.15
106.65
1165
1272
143.0

K 13.27 LAN €TV 7— X (L)FPIRR

2-C1

~—26.0—=

3.8 l—
—2- 941
| _M2.em¥sY

52.0

ME=ATZ4VBT <A
#E=1.0mm

A#Z=ER=JIS B 0405-m

B fiT=mm

278



Armadillo-loT =~V x4 G4 BB/ =27l

IN—RJ 7

e p50—=!

64v7F @ N=YvImT

JmT
VSAGILER

n Iy
NN
2-Mg
N—=1)
Juikp
Q
)
38—~ =

141.0
~—25.0—=
129.0
65
4-M3 Bt 2R—Y
L=4 W7 =
3
AT SV HE

Q 350 \2-M3%v7 \T 35.0
o

HERE AAREHL

4.0 @

141.0

™,
)

s
{

13.28 LAN EF/L 77— R (F) PR

~—25.0—m

51.0

38— =

ME=ATSAVATILII M
HE=1.0mm

REFR=)IS B 0405-m
Bfi=mm

279



Armadillo-loT =~V x4 G4 BB/ =27l

IN—RD 7k

B .
'\o, qy’ ]
[ i
15 -

3-C1 143.0 Jj D’l 26.0 ’ﬂ

v

;
3.8 .

38 NT A VAR e- o4l
N % | _M26m+ 1)
=
S

=) C?
m o
] n
60.0 03
- #3.5
17.0 17.0 $4.095057Y W5 Y
/ 155 ’/M
of d 20! | of / .
™
“ls - b -
o 14.0 olo
213 o 0 o al=
<
42.9 0 = @ 2
59,25 2.575
77.27 ME=~TS1VATIL<AME
95.15 HE=1.0mm
106,65 AEFHR=)IS B 0405-m
116.5 BfI=mm
1272
143.0

13.29 LTE ®F/)L 7 — R (L)IRK

280



Armadillo-loT #— kY x4 G4 HRZAIY =27l N—RY 75

1410

2

< 26,4 o

IS
0
13,0 15,0 13,0
25,0
25,0
129,0

.

©

4-M3 BB AR—Y
=4 W o
5
g NP IAVER
o e . 35,0 | T 35,0 O =2
N N 2 T o
2-M2.6|9v7 2-M3 §y7
N=YrymT N=YvTmT
MEARVABILIE REREAAREHL
o e
A B
O
2 \)
3,8 6,0 3.8
141,0
HE=~ATZ1VAT NI
. #E=1.0mm
. D NEFH=)IS B 0405-m
Efir=mm

K 13.30 LTE ®F/L 7 — R (PR

DXFERXDEREZ "7y h~—27 7/ Armadillo 1 b1 15 g
AZBRIFTOREART—5) LTI YAO—RARETI,

=

13.5.2. 3G/LTERARIFF > T+, PYTFo—7I
13.5.2.1. BE

Armadillo-loT &— kU x4 G4 LTE EFIEOANMIT 7 VT FELOT7 T F+Ho—TIL T,

281



Armadillo-loT =~V x4 G4 B@/IY =27

IN—RD 78

13.5.2.2. IR

170.6+2 o
F o
llF :
0
m
m ]
™
o
@ 9
o
25.8+1 Pyl
o
4 .
= Q>
3 :
[Unit:mm]
13.31 3G/LTE AT I3 7 > T FH2RK
REFOMERS)  AEBSGEME)

1/4-36UNS-2A

DAVRE  \ Hexs_

i P} L[A.A

18 [ =
(HEIMEOLL3 B

85+2

‘ [ 1
o4 [feo)) s == e
© L\/\H [ ——
——
/ -/
5.85
Hex 8 11.3 6 |
27 (10)
< ()
%
5.9 ‘
YA FLHER

13.32 3G/LTERH7 > 7T

[Unit:mm]

Fr—T IR

282



Armadillo-loT =~V x4 G4 BB/ =27l

Armadillo-loT =k U x4 G4 B@/IY =27

RET B

IACE A= B

£RH

BEIEN

1.0.0

2021/12/10

- IRFETT

1.0.1

2021/12/10

ANy E L)L Ay u bl YRV -2 -3

1.1.0

2021/12/22

- T} 4.1. GNOME iR DEcs), DEBRZELE

- "X 4.2. GNOME RNV 1« > Ry OEEREIEE

- "X 9.151. at-dtweb DECEIFIE) DERZIEIE

- B3 8THZE ICERBRAICEY S EEZER

- 19.8.2. overlayfs & persist_file (cDWT, ZEMN

- 18.1.3. Podman ®7—% % eMMC ([CIR#F T % (ICEEMRERBE%

- 1822. 77V Tr—> 3V Dik(E) ODFHBANZELE

- 1823. A YA N—)LHERR : #0831 DFHREAXZEIE

- 1824. 77V =307y T7T—b DHBAXZELE

- 183.VPU ¥ NPU Z&HEI %1 DEILRY—=ILDA VXM=

- 19127 AT FOEEBERY 7Y 77— b1 DFHAXZIELE

- 19.2.2. pod OER) Z3EMN

- 19.2.3. network MERL) %3BN

- 19.7.6. swupdate_preserve_files [cDWT; %Z3EBIN

- M13.1.9.1. ONOFF Evh 5 DERHIE) ICEFRBERAICET S

- M13.2.13. CON14, CONI5(BRADA Y —Tx—R)) ICE

- REBLVTANDIC K WREDIELE

SENI

FEZ(E1E

FRZIER

RERAICEY 28 %858

1.2.0

2022/01/27

- 19.1.9.1. Wayland Zi#k>, T weston.ini DXEH % B0

- T9.1.13.NPU %#ik>, Ic PID IcBE9 2 xE2EIE%EM

- 1921, AvFFOBEHELE, @ readonly /XT X —5 DEEZE
- 1942 Linux h—xILZEIRT S, lch—=x)AvTsF2
- 196.1.1. WL Y A N—=ILT 4 R DEB) ICHAIYAL XL
- 19.7.2. SWU A4 X—YDER1 D swupdate-mkimage DEFHF
- 79.9. Device Tree #F HAF XA XT3, lc 19932 54D
- M1.6. HDML, (Z HDMI ORM&EHE A DES ZE1LT 2 EZ BN
- MG BREEYY—) OY—<TILYv Yy N U VDREZIELE
- M3.212.CONI3(RTC NNy I 7y TAvH—Tx—RA)) LB
- T134. %B:1BEH) I "134.1. EEERBRT—YICoWT, &
- M35 1. A7V 3y —X(®BH)) IKATY3aVIT—INDR

- REBLUODNDIC K WREDIELE

1E

L—rayvoZEEREZEMN

TeA YA R=ILT 4 AT A A=Y DYER A EZEDN
Z mkswu OERAIICELE

WSS ZBm

EERET DBEOEIEEEZEBM
M3.4.4. 1, %Z8&m

Yo N ILY =B

1.3.0

2022/02/24

- 19.14.1. GPIO %> I GPIO O#lfEicBEd % 5tAA% BN

- 79.1.47. USB %>, Ic USB Ry k735 7ICB8T %A% BN
- 19.1.9.1. Wayland =5, @ weston.conf 7 7 1 JLDKEH %=
- 19.1.9.1. Wayland Z#% > (T at-weston-launch ¥ > RICE

- T9.1.13.NPU Zi#&k >, @ PID (B9 5 ERSEZHIER

1E1E
ERGEIL RSN




Armadillo-loT =k Uz G4 BBEIY =27 )L Armadillo-loT =k Uz G4 B#E/EY =27 )L

- 192, Oy FF+DEMR) ® podman_start DREICEET 3%
E1E

- 19.7.4. hawkBit #—/\—H 5EHD Armadillo ICEEET %, I
hawkBit U —/\—&R(CEEI 2 FIEZEM

- 19.9. Device Tree Z h A1 X9 %, | DTS overlays ICE8
ERCEH S EN

- T11.14. GPIO; #%:Efn

- HTML R D& 3R REZ(E1E

CBEEBLUDMDICK WREDELE

1.4.0 2022/03/30 - TR 32 1% D eMMC OBEICET DEHEMEIE

- TR 3.2 8, @ SD (cEY 2ELHD—B%HIER

- TR 32 1R DHBBEN(SEE DOEZELE

- 19.1.9.1. Wayland %#&>1 A7V —r¥3v NDREFICET

% EREA% BN

- T9.1.13.NPU Z#S5, (T T9.1.13.1. ONNX Runtime Z{£5
% B0

- T9.1.13. NPU ##% >, I 9.1.13.2. TensorFlow Lite Zf£> |
% B0

- T9.1.13.NPU Z#S5, T M3.1.13.3. Arm NN Z={ES5, Z3EN

- 021, AVFFOEHEE, DRJ1—ANYTY MDA
shared & slave A 7Y 3 v IcE9 % 5RBE% B0

- T9.8. Armadillo Base OS DigfE; %3EHN

- 1994 DTS overlays IC&BHDRINA X I 79942 HhRH
YA X LTz DTS overlay O1ERL;  Z3EH0

- FEFZIVTS—a3>vx2ETI S I T9.11.9. pose
estimation demoy %3EN

- M. FEF VT3 vEETI S I T9.11.10. image
segmentation demo; %Z:EH0

M. A=A Y FEARYMET) DFHAXZEELE

- BERIUDOHMIDICK WREEDEIE

1.5.0 2022/04/08 - RIEICHISEIE TAGX4520-C02D0; TAGX4520-C027Z; %38
hn

- 8 HEREY 21— ILOZEBHIICDOWNWT, EM

T332 ®WRSAVTF w7y I TAGX4520-C02D0; TAGX4520-
C02Z, %=3Em

. 13.21. Armadillo-loT ¥ — ko x4 G4 BAFEEvY b1 I
Armadillo-loT Z— ko7 x4 G4 LTE EFIIHEELEY DY ~
AR ZIEMN

. 133, t8k1 T TAGX4520-C02D0; TAGX4520-C027Z; *%*3&
i

- T41. E g 265D, I TmanoSIMUIM A—R)& APN 153K,
ZBhn

M43, 4 5—Tx—ALA4T7 Tk [CLTE EFILOA VS —
TJI—ALA 7T NEEN

- 4.4 A% I Windows PC TD USB OV Y —JL1 v 45—
71— RICEAT BFELZIEM

- T44 #EAE I 3G/LTER7Z YT F+H LU nanoSIM A— KR
B BE NN

. T7.1.5.3G/LTE); &m

- 17133 %723 Y0ER IKREZ7 7IILOIE—AEICE
95 FERRZIEM

TR 81, AT SVAA=—IVEZTAHFBFEHFOETR,
TAGX4520-C02D0; TAGX4520-C02Z; %=:BiN

- 19.12. SMS =FIHY %, B0




Armadillo-loT =k Uz G4 BBEIY =27 )L Armadillo-loT =k Uz G4 B#E/EY =27 )L

- T11.18. LTEs &N

- M3, EKMLER I LTE EFILDOEZEN

- "®M132. BRY—T VX, ZFEH

- M382 Ay —7x—RttR IC LTE ODABRZEM

- 'R 13.23. CON10 5581 D 2829 EYDEBEEI I —T%
VDD_3V3 »5 VEXT_3V3 ICEHE

- T13.5.1.3. IBIRE, LTE EF/LORARELEM

- M352. 3G/LTERMIFTZ > T+, ZYTFHr—7)b1 BN

- FRECIELE
1.6.0 2022/04/27 - 124 BEEEICDOWT, OXEZEILE

- 1834 AT IVAAX=IDIN=V 3V %EERT D1 B

- 19129 1 X—Y%HIBRT %, IC Read-Only O X—J DHIBR
ICBE9 2 MERAZENN

- 19.1.9.1. Wayland Zi#k>, [CEHREICEET 2R B % B

- 19.1.13.2. TensorFlow Lite Z{#>, cZ17Z)D/N\—=Y 3>
ICBE9 2 FERZEM

. 19252 4 X—Y% eMMC ICREI 2 A1 B

. 19.9.2. at-dtweb D& Ic/\—Y 3 VICET B EEA%EEM

- 19.9.35. DTS/DTB 4Ry Ic/\—2 3 VR DA Z BN

- T®13.12. AC7FT7HDIBENY—2 1 =ZEE

- BERIUDHMIDICK WREDEIE

1.7.0 2022/05/27 1921, Ay FFOBEENHTE) T —rootfs A 7Y 3V IicBEd %5
BE % &0

. 19.6.1.2. BHEMNET Ulc Armadillo 27 0—>9 51V XA h—
LT« R DYER BN

- 19.7.7. SWU 1 X—3Y ONABDHER, B0

. 19.125. SMS ODRAZERRT %, ITIEEH SN TWLWS SMS DFEX
REGE%E 255 ITBIE

- BRERIUDMDICK WREEDIEIE

1.8.0 2022/06/28 . 22 BUEWEDFEFIE, I TRERFOTEFIE,. "HAICET
ZEAEEE,, ERBEESEECHEITIEEFTEICDOVT, ZIBM

- 52 004> T Tatmarky ZAD >y o0y 7I(cBY %588
ZIBiNn

XA VTFTao A0 KON T EFa2 U701 ZHIER

- BREBLVDDHD I WREEDIEIE

1.9.0 2022/07/27 - at-debian-image 5> FFZ1ERHRT BHlIcE W T, device
EULTEY tty 0&FSZ 1 5 7 ITEIE

- 19126, AVFTFDEEZRET %1 I podman run AX Y R
D —-volume # 7Y 3 v ICET BEBA%EEN

- 191.26. AT FOEEZRFI %1 (T Copy-on-Write (CoW)
ICBE9 2R % EM

- 19252 4 X—=Y% eMMC ICRF T %A% IC abos-ctrl
podman-rw ¥ > K & abos-ctrl podman-storage ¥ > Ric
B89 % EiEAZ BN

- RN FEZTIVS—2arzE{TI51 I "9.11.11. super
resolution demoy %3&HN

- FEZZVYS =23 v%ETT S lc T9.11.12. hand
estimation demo, % 3EN

- BEERKIODHIDICK WREEDIEIE




Armadillo-loT — ko x4 G4 BRI =27 )L
Version 1.9.0
2022/08/24



	Armadillo-IoT ゲートウェイ G4 製品マニュアル
	目次
	1. はじめに
	1.1. 本書で扱うこと扱わないこと
	1.1.1. 扱うこと
	1.1.2. 扱わないこと

	1.2. 本書で必要となる知識と想定する読者
	1.3. ユーザー限定コンテンツ
	1.4. 本書および関連ファイルのバージョンについて
	1.5. 本書の構成
	1.6. 表記について
	1.6.1. フォント
	1.6.2. コマンド入力例
	1.6.3. アイコン

	1.7. 謝辞

	2. 注意事項
	2.1. 安全に関する注意事項
	2.2. 取扱い上の注意事項
	2.3. ソフトウェア使用に関しての注意事項
	2.4. 電波障害について
	2.5. 保証について
	2.6. 輸出について
	2.7. 商標について
	2.8. 無線モジュールの安全規制について

	3. 製品概要
	3.1. 製品の特長
	3.1.1. Armadilloとは
	3.1.2. Armadillo-IoT ゲートウェイ G4とは
	3.1.3. Armadillo Base OSとは

	3.2. 製品ラインアップ
	3.2.1. Armadillo-IoTゲートウェイ G4 開発セット
	3.2.2. Armadillo-IoTゲートウェイ G4 量産用、量産ボード

	3.3. 仕様
	3.4. ブロック図
	3.5. ストレージデバイスのパーティション構成

	4. Armadilloの電源を入れる前に
	4.1. 準備するもの
	4.2. 開発/動作確認環境の構築
	4.2.1. ATDEのセットアップ
	4.2.1.1. VMwareのインストール
	4.2.1.2. ATDEのアーカイブを取得
	4.2.1.3. ATDEのアーカイブを展開
	4.2.1.4. WindowsでATDEのアーカイブ展開する
	4.2.1.5. Linuxでtar.xz形式のファイルを展開する
	4.2.1.6. ATDEの起動

	4.2.2. 取り外し可能デバイスの使用
	4.2.3. コマンドライン端末(GNOME端末)の起動
	4.2.4. シリアル通信ソフトウェア(minicom)の使用

	4.3. インターフェースレイアウト
	4.4. 接続方法
	4.5. ジャンパピンの設定について
	4.6. viエディタの使用方法
	4.6.1. viの起動
	4.6.2. 文字の入力
	4.6.3. カーソルの移動
	4.6.4. 文字の削除
	4.6.5. 保存と終了


	5. 起動と終了
	5.1. 起動
	5.2. ログイン
	5.3. 終了方法

	6. ユーザー登録
	6.1. 購入製品登録

	7. 動作確認方法
	7.1. ネットワーク
	7.1.1. 接続可能なネットワーク
	7.1.2. ネットワークの設定方法
	7.1.2.1. nmcli について

	7.1.3. nmcli の基本的な使い方
	7.1.3.1. コネクションの一覧
	7.1.3.2. コネクションの有効化・無効化
	7.1.3.3. コネクションの作成
	7.1.3.4. コネクションの削除
	7.1.3.5. 固定IPアドレスに設定する
	7.1.3.6. DNS サーバーを指定する
	7.1.3.7. DHCP に設定する
	7.1.3.8. コネクションの修正を反映する
	7.1.3.9. デバイスの一覧
	7.1.3.10. デバイスの接続
	7.1.3.11. デバイスの切断

	7.1.4. 有線 LAN の接続を確認する
	7.1.5. 3G/LTE
	7.1.5.1. 3G/LTE データ通信設定を行う前に
	7.1.5.2. 3G/LTEのコネクションを作成する
	7.1.5.3. PAP認証を有効にした3G/LTEのコネクションを作成する
	7.1.5.4. 3G/LTE モジュールの初期化
	7.1.5.5. 3G/LTEコネクションを確立する
	7.1.5.6. 3G/LTE の接続を確認する
	7.1.5.7. 3G/LTEコネクションを切断する
	7.1.5.8. 3G/LTEのコネクション設定を編集する場合の注意事項
	7.1.5.9. 3G/LTE再接続サービス
	7.1.5.10. ModemManager - mmcli について
	7.1.5.11. mmcli - 認識されているモデムの一覧を取得する
	7.1.5.12. mmcli - モデムの情報を取得する
	7.1.5.13. mmcli - SIMの情報を取得する
	7.1.5.14. mmcli - 回線情報を取得する


	7.2. ストレージ
	7.2.1. ストレージの使用方法
	7.2.2. ストレージのパーティション変更とフォーマット

	7.3. LED
	7.3.1. LED を点灯/消灯する
	7.3.2. トリガを使用する

	7.4. ユーザースイッチ
	7.4.1. イベントを確認する


	8. 開発の基本的な流れ
	8.1. アプリケーション開発の流れ
	8.1.1. Armadilloへの接続
	8.1.1.1. シリアルコンソール
	8.1.1.2. ssh

	8.1.2. overlayfsの扱い
	8.1.3. PodmanのデータをeMMCに保存する
	8.1.4. ベースとなるコンテナを取得する
	8.1.5. デバイスのアクセス権を与える
	8.1.6. アプリケーションを作成する
	8.1.7. コンテナやデータを保存する

	8.2. アプリケーションコンテナの運用
	8.2.1. アプリケーションの自動起動
	8.2.2. アプリケーションの送信
	8.2.3. インストール確認：初期化
	8.2.4. アプリケーションのアップデート

	8.3. VPU や NPU を使用する
	8.3.1. ATDEにクロスコンパイル用ライブラリをインストールする
	8.3.2. Armadillo へ書き込むためのライブラリイメージを作成する
	8.3.3. Armadillo にライブラリイメージを書き込む
	8.3.4. ライブラリイメージのバージョンを確認する
	8.3.5. コンテナ内からライブラリを使用するための準備


	9. Howto
	9.1. アプリケーションをコンテナで実行する
	9.1.1. Podman - コンテナ仮想化ソフトウェア
	9.1.1.1. Podman - コンテナ仮想化ソフトウェアとは

	9.1.2. コンテナを操作する
	9.1.2.1. イメージからコンテナを作成する
	9.1.2.2. イメージ一覧を表示する
	9.1.2.3. コンテナ一覧を表示する
	9.1.2.4. コンテナを起動する
	9.1.2.5. コンテナを停止する
	9.1.2.6. コンテナの変更を保存する
	9.1.2.7. コンテナの自動作成やアップデート
	9.1.2.8. コンテナを削除する
	9.1.2.9. イメージを削除する
	9.1.2.10. 実行中のコンテナに接続する
	9.1.2.11. コンテナ間で通信をする
	9.1.2.12. 開発時に有用な—privilegedオプション

	9.1.3. アットマークテクノが提供するイメージを使う
	9.1.3.1. Docker ファイルからイメージをビルドする
	9.1.3.2. ビルド済みのイメージを使用する

	9.1.4. 入出力デバイスを扱う
	9.1.4.1. GPIO を扱う
	9.1.4.2. I2C を扱う
	9.1.4.3. SPI を扱う
	9.1.4.4. CAN を扱う
	9.1.4.5. PWM を扱う
	9.1.4.6. シリアルインターフェースを扱う
	9.1.4.7. USB を扱う
	9.1.4.8. RTC を扱う
	9.1.4.9. 音声出力を行う
	9.1.4.10. ユーザースイッチのイベントを取得する
	9.1.4.11. LED を扱う

	9.1.5. 近距離通信を行う
	9.1.5.1. Bluetooth デバイスを扱う
	9.1.5.2. Wi-SUN デバイスを扱う
	9.1.5.3. EnOcean デバイスを扱う

	9.1.6. ネットワークを扱う
	9.1.6.1. コンテナの IP アドレスを確認する
	9.1.6.2. コンテナに固定 IP アドレスを設定する

	9.1.7. サーバを構築する
	9.1.7.1. HTTP サーバを構築する
	9.1.7.2. FTP サーバを構築する
	9.1.7.3. Samba サーバを構築する
	9.1.7.4. SQL サーバを構築する

	9.1.8. セキュリティ
	9.1.8.1. iptables コマンドを使用する

	9.1.9. 画面表示を行う
	9.1.9.1. Wayland を扱う
	9.1.9.2. X Window System を扱う
	9.1.9.3. フレームバッファに直接描画する
	9.1.9.4. タッチパネルを扱う
	9.1.9.5. VPU を扱う

	9.1.10. パワーマネジメント機能を使う
	9.1.10.1. サスペンド状態にする
	9.1.10.2. 起床要因を有効化する

	9.1.11. コンテナからのpoweroffかreboot
	9.1.12. 異常検知
	9.1.12.1. ソフトウェアウォッチドッグタイマーを扱う

	9.1.13. NPU を扱う
	9.1.13.1. ONNX Runtime を使う
	9.1.13.2. TensorFlow Lite を使う
	9.1.13.3. Arm NN を使う


	9.2. コンテナの運用
	9.2.1. コンテナの自動起動
	9.2.2. podの作成
	9.2.3. networkの作成
	9.2.4. コンテナからのコンテナ管理
	9.2.5. コンテナの配布
	9.2.5.1. リモートリポジトリにコンテナを送信する方法
	9.2.5.2. イメージを eMMC に保存する方法
	9.2.5.3. イメージを SWUpdate で転送する方法


	9.3. マルチメディアデータを扱う
	9.3.1. GStreamer - マルチメディアフレームワーク
	9.3.1.1. GStreamer - マルチメディアフレームワークとは

	9.3.2. GStreamer 実行用コンテナを作成する
	9.3.3. GStreamer パイプラインの実行例
	9.3.4. 動画を再生する
	9.3.4.1. H.264/AVC 動画を再生する
	9.3.4.2. VP8 動画を再生する
	9.3.4.3. VP9 動画を再生する

	9.3.5. ストリーミングデータを再生する
	9.3.5.1. HTTP ストリーミング
	9.3.5.2. RTSP ストリーミング

	9.3.6. USB カメラからの映像を表示する
	9.3.7. USBカメラからの映像を録画する
	9.3.7.1. H.264/AVC で録画する

	9.3.8. Video Processing Unit(VPU)
	9.3.8.1. Video Processing Unit とは
	9.3.8.2. VPUの仕様


	9.4. Armadilloのソフトウェアをビルドする
	9.4.1. ブートローダーをビルドする
	9.4.2. Linux カーネルをビルドする
	9.4.3. Alpine Linux ルートファイルシステムをビルドする
	9.4.3.1. デフォルトのAlpine Linux ルートファイルシステムを構築する
	9.4.3.2. Alpine Linux ルートファイルシステムをカスタマイズする


	9.5. SDブートの活用
	9.5.1. ブートディスクの作成
	9.5.2. SDブートの実行

	9.6. Armadilloのソフトウェアの初期化
	9.6.1. インストールディスクの作成
	9.6.1.1. 初期化インストールディスクの作成
	9.6.1.2. 開発が完了した Armadillo をクローンするインストールディスクの作成

	9.6.2. インストールディスクを使用する

	9.7. Armadilloのソフトウェアをアップデートする
	9.7.1. SWUイメージとは？
	9.7.2. SWUイメージの作成
	9.7.3. イメージのインストール
	9.7.4. hawkBitサーバーから複数のArmadilloに配信する
	9.7.4.1. hawkBit のアップデート管理を CLI で行う
	9.7.4.2. SWU で hawkBit を登録する

	9.7.5. mkswu の desc ファイル
	9.7.5.1. 例: sshdを有効にする
	9.7.5.2. 例: Armadillo Base OSアップデート
	9.7.5.3. 例: swupdate_preserve_files で Linux カーネル以外の Armadillo-IoT ゲートウェイ G4 向けのイメージをインストールする方法

	9.7.6. swupdate_preserve_files について
	9.7.7. SWU イメージの内容の確認
	9.7.8. SWUpdate と暗号化について

	9.8. Armadillo Base OS の操作
	9.8.1. アップデート
	9.8.2. overlayfs と persist_file について
	9.8.3. ロールバック状態の確認
	9.8.4. ボタンやキーを扱う
	9.8.5. Armadillo Base OS 側の起動スクリプト
	9.8.6. Network Time Protocol (NTP, ネットワーク・タイム・プロトコル)

	9.9. Device Treeをカスタマイズする
	9.9.1. at-dtweb のインストール
	9.9.2. at-dtweb の起動
	9.9.3. Device Tree をカスタマイズ
	9.9.3.1. 機能の選択
	9.9.3.2. 信号名の確認
	9.9.3.3. プロパティの設定
	9.9.3.4. 機能の削除
	9.9.3.5. DTS/DTBの生成

	9.9.4. DTS overlays によるカスタマイズ
	9.9.4.1. 提供している DTS overlay
	9.9.4.2. カスタマイズした DTS overlay の作成


	9.10. eMMC のデータリテンション
	9.10.1. データリテンションの設定
	9.10.2. より詳しくデータリテンションの統計情報を確認するには
	9.10.3. 実装仕様に関する技術情報

	9.11. デモアプリケーションを実行する
	9.11.1. コンテナを作成する
	9.11.2. weston を起動する
	9.11.3. デモアプリケーションランチャを起動する
	9.11.4. mediaplayer
	9.11.5. video recoder
	9.11.6. led switch tester
	9.11.7. rtc tester
	9.11.8. object detection demo
	9.11.9. pose estimation demo
	9.11.10. image segmentation demo
	9.11.11. super resolution demo
	9.11.12. hand estimation demo

	9.12. SMS を利用する
	9.12.1. 初期設定
	9.12.2. SMS を送信する
	9.12.3. SMS を受信する
	9.12.4. SMS 一覧を表示する
	9.12.5. SMS の内容を表示する
	9.12.6. SMS を削除する
	9.12.7. SMS を他のストレージに移動する


	10. 動作ログ
	10.1. 動作ログについて
	10.2. 動作ログを取り出す
	10.3. ログファイルのフォーマット
	10.4. ログ用パーティションについて

	11. 製品機能
	11.1. SDホスト
	11.2. Ethernet
	11.3. USBホスト
	11.4. USBハブ
	11.5. UART
	11.6. HDMI
	11.7. LVDS
	11.8. MIPI CSI-2
	11.9. PCI Express
	11.10. リアルタイムクロック
	11.11. ユーザースイッチとイベント信号
	11.12. LED
	11.13. I2C
	11.14. GPIO
	11.15. 温度センサー
	11.16. ウォッチドッグタイマー
	11.17. パワーマネジメント
	11.18. LTE

	12. ソフトウェア仕様
	12.1. SWUpdate
	12.1.1. SWUpdateとは
	12.1.2. swuパッケージ
	12.1.3. A/Bアップデート(アップデートの2面化)
	12.1.4. リカバリーモード

	12.2. hawkBit
	12.2.1. hawkBitとは
	12.2.2. データ構造


	13. ハードウェア仕様
	13.1. 電気的仕様
	13.1.1. 絶対最大定格
	13.1.2. 推奨動作条件
	13.1.3. 電源出力仕様
	13.1.4. 入出力インターフェースの電気的仕様
	13.1.5. 電源回路の構成
	13.1.6. 電源シーケンス
	13.1.6.1. 電源オン時
	13.1.6.2. 電源オフ時

	13.1.7. リセット回路の構成
	13.1.8. リセットシーケンス
	13.1.9. 外部からの電源制御
	13.1.9.1. ONOFFピンからの電源制御


	13.2. インターフェース仕様
	13.2.1. CON1 (SDインターフェース)
	13.2.2. CON2 (LANインターフェース2)
	13.2.3. CON3 (LANインターフェース1)
	13.2.4. CON4 (USBインターフェース)
	13.2.5. CON5 (M.2インターフェース)
	13.2.6. CON6 (USBコンソールインターフェース)
	13.2.7. CON7 (JTAGインターフェース)
	13.2.8. CON8 (HDMIインターフェース)
	13.2.9. CON9 (LVDSインターフェース)
	13.2.10. CON10 (MIPI-CSIインターフェース)
	13.2.11. CON11、CON12 (拡張インターフェース)
	13.2.11.1. USB
	13.2.11.2. GPIO
	13.2.11.3. SPI
	13.2.11.4. UART
	13.2.11.5. PDM MIC
	13.2.11.6. I2S(SAI)
	13.2.11.7. CAN
	13.2.11.8. I2C
	13.2.11.9. PWM

	13.2.12. CON13(RTCバックアップインターフェース)
	13.2.13. CON14、CON15(電源入力インターフェース)
	13.2.14. JP1(起動デバイス設定ジャンパ)
	13.2.15. SW1(ユーザースイッチ)
	13.2.16. LED3(ユーザーLED)
	13.2.17. LED4(電源LED)
	13.2.18. CON21 (3G/LTEアンテナインターフェース1)
	13.2.19. CON22 (3G/LTEアンテナインターフェース2)
	13.2.20. CON23 (nanoSIMインターフェース)
	13.2.21. LED20(3G/LTEステータス確認用LED)

	13.3. 形状図
	13.3.1. 基板形状図

	13.4. 設計情報
	13.4.1. 信頼性試験データについて
	13.4.2. 放射ノイズ
	13.4.3. ESD/雷サージ
	13.4.4. 放熱
	13.4.5. 拡張ボードの設計
	13.4.5.1. ピンアサイン
	13.4.5.2. 基板形状

	13.4.6. 回路設計
	13.4.6.1. スイッチ、LED、リレー
	13.4.6.2. 電源
	13.4.6.3. レベル変換


	13.5. オプション品
	13.5.1. オプションケース(金属製)
	13.5.1.1. 概要
	13.5.1.2. 組み立て
	13.5.1.3. 形状図

	13.5.2. 3G/LTE用外付けアンテナ、アンテナケーブル
	13.5.2.1. 概要
	13.5.2.2. 形状図




