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TO¥AMINTET UTWBIEEOHEEE - BEREE. RROERE - EEEHEEBZD I,
PEREZ(L DD BWEFRICREL TSV, REFORMCRERLIIHEENEL. 2BIHOD
BRIE. BRGENREL., BALENEICEENHEZHADHD ET,

- B eEmkh SO HURICBUMMRE Y %15 BELIEIE S
nrciimaszERLTIEE W,

1.24. V7 b0z 7ERICEAL TOEEER

AEFICEENDY T~ AEZOEBEHTRETCTIVA VA RM=ILENTWS Linux Ty 7 &
T 7ICDONT T 7lE ERlICBREIhTWS (BE. EFF7—F TO®EA. OBET
DBEAZEED) BEERSE, A—TYY—XEULTY—XI—RHEH
énTMi?oﬁm$$®@ﬂLDMTi &Y —AA—RICEHDZ
AEVAFEREICUEN > T, BEROEFEICEVWTITHEL TSI,
E o $§%uuuainé‘/7|\@lj NMEBORF2AYKNELED)
&, IBIREZE (ASIS) ICTRHBLET, BREFRCHBDEFEICEWT,
FEARR - BNOBESICDWITERIIc o EABRERBELZET
BEWKLEZIW, PYRIY—IFT7/1F. YZYV I NI 7HEEDH
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EEDARBBOFERICKDBERICOWVT., BRFICTLMAS DFEIELT
WEtho

"= M F—ZFDHAICKD Armadillo 75> REGZEBEIF TR TUL
IR, FOMEREY I NV a—Yavid. VINTT
TEICTAEVADMEESNTWET, BEAEZICOVWTIR. &V 7
N x7ICET D readme 7 71 ILEZE SSRBRLIES W, ZOMDIN
YRILYIZ R z7IZDOWTIE, BEREBTICEEWVWEDbELEE L,

LTDYI7 80z 7lE A—TVVY—XY T KNIz TEHDEEA,
R— RBEHREUSF Y — )L (get-board-info)

1.2.5. ERESICDOWT

EERPEZSISEIITZIEDNHDET, ZDBEICIEIFERENEYRN

l COKEE. 77XAABBEMEKETT, COXEZEERIECTERT S
REHRIDLOERESNZ I ENHDFT, VCCI-A

1.2.6. IREEICDWT

REmOAFERIE. HmITARNTE U <38t Web U0 MCEHLTWS TRRERIRE) ([CHEL,
CBADDS 1 FHORBRILEZT> TVWET, RMmELVOY 7 U 2 7 RRAENRAEBDITTDT
TERLSIEEW,

e, BmzeT O U TRVWHBECHRWEL eic, Rit#EZ 2 £Ffcld 3 FHEICERTES
ERRIAT—ER) ZATY 3 TRHLTVWET, Fllld "BRERILEY—ER) 22RIES 0,

Armadillo Y- b - EREIET—E X

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

Armadillo Y1 b - B RRIEE

https://armadillo.atmark-techno.com/support/warranty/policy

1.2.7. BHICDODWT
CMmEe . EAE U CHAARRNTOEREEE L THR - SEshT0ES,
CBADESE L OBIADERIC OV TSR FRASDFRTFETS>SBDTEH D A,

- BHERZEETSEEE. BHEHEOEEICEVWT., HAES S UBRT 2FBAEOBMBEEES
ICTEV, BERBFHRZT o> TWLEXITLISOEBOIWLERT,
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£/ - Bk5E - AENRIESNTVESHBICIIERT LN TET A,

1.2.8. BEICDWT

- Armadillo B%HASHT Y b =0T 7/ DEFEIRTT, TOMDEHDIERELE L VEHEIR
Bt - EHROEREXCEBHRBERTI . ™ oY —JRFEBRL TVWET,

- SD. SDHC. SDXC. microSD. microSDHC. microSDXC. SDIO O IJ(& SD-3C, LLC DR
T9Y,

S SP SP i o MELO" MELY” | S
== _xXC S’ xc TO

1.29. BMREY 1 —LORERHICOWVWT

Armadillo-600 ¥'J—X WLAN O MA 7> 3 >EY a2 —)b. Armadillo-600 ') —X BT/TH A7
a3 YvEYa2—J)L WLAN JVRMIBICEEH LU TWBEIREY 1 —I)Lid. BREICED K IHERFFEAZ
ZIFTVWETD,

INSOEREY 21— I)LEERNTHERYT 2L SICERBORIFILEHD T A,

If WTOREZITS EFERICKDIEESNE I ENH D XT,

CEREY 2 -IIC T YT ENR/BET D .
 HIRTEY 2 —IILPER. ENRFICEZHBI SN TWSEERAY—7 - i
BAES. £/l atﬁﬁbnfh\%)iﬁﬁwvb% [EM9. HI. EHh5IN
N ZEEZR3EL, BABRWRREICT S &
FEAFESIERODEED T,

% 1.5 WLAN+BT J Y /REY 1 —)L:Sterling LWB5+ BEEEREIEIR

IEH RA
AKX (EEIR Sterling LWB5+
EREICED K TERFRELICR T 2RAES 201-200402

Sterling LWB5+
[R] 201-200402

1.2 WLAN+BT J Y /REY 2 —/L:Sterling LWB5+ ZB5E~Y—7
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EH AE

BHRF B EYSKBN

BREICED S TERAHBIICH I 2RAES 001-A14398
EYSKBN

= [R|001-A14398

1.3 EYSKBNZWB F&E~¥ —7

1.3. &

Armadillo TERALTWSY 7 T 2 7D%< & Free Software / Open Source Software T
INTWEY, Free Software / Open Source Software [SHREFDZ < DREFEEDHRRICL >TRD
Tco TWERT, ZOBZED TREADEZRLE T,
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2.1. #mDER
2.1.1. Armadillo & 1%

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

- ARM 70Ot v H#EH - BENHKE

ARM O7 70ty HEBHULTWET, 1~#TVy NMEETEHET 8B HEKETT. RENDEL
T70EREBEULERA.

CINBL - FOUOSHYAX

CPU iR— RIGEZRIY 1 AIRBEDF DO ST A ADERTY, BRID 1/3FBEDNS%G CPUEY 21—
IVPEIR LAN EY 21— L&, BINBOEY1—-ILE571Y 7Yy 7LTVWET,

- EEQOSEULTLnuxE YAV AN=IL

FHEOS ICLinux ZHALTED, BERY I NV 7EECRBEOHILTELZRHLET,
V—RA—=RZA=T2YV—=RELTRHALTWET,

- FRRERE

Armadillo DRFERE S U T, TAtmark Techno Development Environment ATDE); Z#{ET
RHELTVWET, ATDE IF. VMware BERBY I VRAITFOT—F A A—I T, DA X—JIC
&, Linux X7 by 7EREZX—X(C GNU 7 ORAFEREY —IL P Z DO MKERY —)LHERIIC
AVARN=ILENTWET, ATDEZES 2 & T, AEAPC ORARYPY —ILOA YA KN—)LiZE
EWSHARBEZEZ SZFHZEFI DI ENTEXT,

2.1.2. Armadillo-640 & &

Armadillo-600 ¥ U —Xi&, 7+« —ILRAIFOHEEE - RO T Iy hT74—LE U TEERIRAERE
ZRD/NE - EB AT Linux A D MHAH CPU R— K TArmadillo-400 ¥ ') —X; OBEEH#HEL
DD MEBREDEBBAETVZEDICKIBICTL—RT7 v TEE . READ Linux HARAHT T v ~
TA#—ALTY, aEEANSABNEREZRA L. SSIMREEZERT 2R E. BEROFEVNPLTE
%E*ﬁbﬁ_ xit:kuin-l-b\ﬁET—g_o
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NXP® |.MX 6ULL
ARM Cortex-A7 (528MHz)

microSD
20wk

Armadillo-640

X 2.1 Armadillo-640 & (&
- i.MXBULL ##;/Armadillo-440 & IR B A TERER

Armadillo-640 (&, XD Armadillo-440 O ARV VBB HEEL Y V7 ILR—RKRBEFILT
9, CPUO7ZZ7 0Oy 71 b28MHz (7 v 7. XEY IE Armadillo-440 D # 4 Z D
512MB(DDR3-800). #>¥iRh—RXZX kL —E# 4GB(eMMC)Z## L. microSD i—RKRXO v
NEBATWET, /EED Armadillo-400 Y —XICtkRT/\N—R D = ZHENKIRICHE EL. 7
TV —y 3 VREEOBHRENEL D E U, Armadillo-440 @IF ERUROA T 3 v —
A(BESE - @BE)H T/ T7 v 7L TWVWED T, Armadillo-440 hSEDIRZ 2 & T HEKREH
BT DIRENH D £ A,

EBEHE—REEH - N\vT U —EBREOEBRICHEE
BEBEHE—REZEBHULU. "T77U5—y3>h5 Armadillo-640 KEDERE %= OFF [c 9 5,
TRTC(UZILZAL7OYI)DT7 T —LATRESTERBBICKAEDEREZ ON ICF %) EWLWs zfih
RERGENAETT , RNERFLTEREEZERET 2 VWS ERANABERD T, /Ny T Y —T&
IS OLHESFICHELTVWED,

- EREEESHE-20°C~+70°Cxtit
Armadillo-640 (ZFERREESHE-200C~+70°CEH/NN—LTWE T,

- VTR — REGHASIRREICE +0ICEE

Armadillo-640 [, ¥ > 7 ILIR—RBBNESZL DILKRA VY —T7 1 —RAEEHLTEH, USB,
LCD. ¥YU7JL. GPIO. I12C. 12S. SPI R EDILRICHIGUET, EEMIFIC. Y—KREHIX
V9 EBEHUELETILOM, U—RERIEBHFOETIHIRHEIZFETT,

- Armadillo Base OS #&&;

TArmadillo Base OS; Z#&H U TWEd, I—H—BHEIR—RNOEEEEZBERICEKET - AL T
EZADLIET, SHRBEREEDZIENTEFXT,
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2.1.3. Armadillo Base OS & &

Armadillo Base OS (&, 7Y hN—0 77 /HRHITZ2ERTA A NI E 21— 3T, Linux5.10
HER—ZC, AVTTEEMEE, VNI 77y 7TF—MEREE. XY NT—OXX—Iv—RECH
5o MEREARE LI/ M2 0S T, TeMEOEWVWERZERLET,

eg.
Eclipse hawkBit™

App firmware
Eif H—N— [ERE:

= avs+ | 3y + avFF
YILITTE YT T—k volume volume | [NSARM volume

0 1 N

Y RIT—IIR—Tv— #200ms (=t (=mEft) (=mEft)

= S0 EREER(SRS
AYTFTI VT (podman) 100MBILF P2 os - 300ms LT
Linux Kernel 5.10 F : Armadlllo Base OS
Armadillo ,,"’/’ Bootloader CYIVEW X 2 (ZE1t) g
(@ gz0S |

2.2 Armadillo Base OS & (&

- 0SSOI ~ME

0S BB OEEARNRICLIZC ET, B2 UTF 1 URIEERLTWET, Py hY—0F2
UG 7 v 77— N ERET B, BEF1UT 4 oT #58: UTRBEICEDERT
BTENTEET,

CAVTHICKB T TV — 3 VER
PV —yayvE "OVr+) BATOSHSHEUTEETES o, AVTFEDT YT

T—hHARETT, YUY RRYIR{EEINZZEicED. BREHDVINTV I PHSOHREICKHT
DR ARDREICENEERBLET,
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PIVr—o3>#7FBUTER

AVFFIVTY
BaseOS

Linux Kernel 5.10

K23 A>T FicLd77VI—2aynER
7 7T — MEBEZ RS

XY RT—IPUSB XEY, microSD h—RICKBT7 v 7T — MNMEREREEEFHF L TWES, IE
ULKEBESINEY I NI 7OHRT7 Y TTF—NTEZHLHEAY. E07 v 77— MNEgEBREBSN
TWEY, OS:- J—hO—%— - AT FEHD L. Z2EEZBREITDHOZEIEL. U I/ —1#
BEEBATWET, ADN—TF v ITF—NCKBURIBETH., FEROREICO—ILNNYIT B
ENTEXT,

77— hFREBRERSOREICO-INY S

PuTF—rE BREELET Py TF—hED
. bl PuTF— okl REICO=ILISw 2
¥ X iR ¥ X\
W ow | PED Fnew f owo | ZBE o I New!
il HE EE

X 24 0=y 7 OLHEH

BEEOR E

REEDSWI 7MY ATLT, AML—INDELAHZFHS L THRZIHEIT22E, 8VE
FHEEELET., BEROTOTHREKELRERHLTVET,

- EF2UTEEDRLE
AVTFHICT IV RERZRITTCEEBI DL ENTEET,
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HPHBE

B EEKERKT BICHIcD. Armadillo Base OS B U T& D EH#EMBBERENNELRS
BFAIICH > TH EARE Armadillo Base OS DHEEE - 58, #2BULTLLEE L,

22. MRS A V7V

Armadillo-640 OBFZT AV Ty FiERODEED T,

K 2.1 Armadillo-640 51> 7 v/

ra.2.

& RI%

Armadillo-640 X—=/v 7 EFILEEEY b A6400-D00Z
Armadillo-640 EER— A6400-U00Z
Armadillo-640 EER— ('J — REBRREE - FHAA) A6400-B00Z
Armadillo-640 EER— R (Y — REFRAKEE) A6400-N00Z

2.2.1. Armadillo-640 XR—> v 7 EFILERE vV b

Armadillo-640 X—> v 7 EFILEAFEE Y b (BE: A6400-D00Z)%. Armadillo-640 % & > f=FAF

NICICABTES LS IC. ARICHERDDZ—ABAILLEY FTT,
- Armadillo-640
- Armadillo-600 ¥V — XA 7> 3 4o — X (BIEEH)
- USB(A 7 X-miniB)7 — 7' )L
- USB YU 7 INERT Y 745
C 7% 7% (5V/2.0A, EIAJ#2 ##1)
IV T Y K
- U
- dLRE
- AR—Y

2.2.2. Armadillo-640 EER—

Armadlllo 640 EFE/R— K. Armadillo-640 XR—> v 7 EFILRAEEY bDt Yy NABRZHEF/N

ICRSTCBERITOZAYT7 Y 7TT, U—REBm*EE(A6400-U00Z), Y — R EBmAREZE,

(ﬂﬁ: A6400-B00Z). J— FEBmARFEE (BUE: A6400-NOOZ)D 3 EHEH D T,

2.3. %

Armadillo-640 D ERARRIFRDELED T,

ERm Ay

[(NArmadillo-800 U —X Armadillo-loT ¥ —X# ETHERL TWe USB ¥ U FILERT ¥ 74 (B1%: SA-SCUSB-00) & I

ARV IERDBPEBEVWET DT, FELIEE L,
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& 2.2 ft1%

Ootvy

NXP Semiconductors i.MX6ULL

ARM Cortex-A7 x 1

cWR/T—4%F v vy a1 32KByte/32KByte

- L2 Fv¥ w1 128KByte

- NEE SRAM 128KByte

AXFTF7AYy I YT ITY YV (NEON)ES
- Thumb code(16bit 5t v K)HR—k

YRFLAyAvY

CPU O77 18w 7 (ARM Cortex-A7): 528MHz
DDR 7 Aw %: 396MHz
BRIk Oy 7. 32.768kHz, 24MHz

RAM DDR3L: 512MByte
JXAE: 16bit
ROM eMMC: #9 3.8GB(#Y 3.6GiB)

LAN(Ethernet)

100BASE-TX/TOBASE-T x 1
AUTO-MDIX %t

> 7 IJL(UART)

RS232C LARJL x 1
3.3V CMOS L)L &Kk 6 R— MMRIRATAE [

USB USB 2.0 Host x 2
SD microSD XA v k~ x 1
EFA LCD 1/ ¥4 —7 1 —R &K 1 R— MERAAE [
B AR WXGA (1366 x 768), 18bpp
5w F IR IV AL
F—F 1 12S &k 3 R— MERAAE @
S/PDIF &K 1 /R— ME3RATAE @
GPIO BA 61 bit fhERTAE @
12C BX 3 R— MR @
SPI BK 4 R— MRIRTAE ]
CAN BK 2 R— MisRATAE @
PWM BX 8 R— R g @
hL vy —Bsst SoCHE Y ZILF A LoyOyy bl
12C #LERAIAE
AAYF A—HP—RAYF x|
LED 1—+— LED x 3
EREE DC 5V+5%
HEEN(SEE) 9 1. TW(EFHRS) . %9 1.5W(LAN #@{Sh) [
FERREHEH 20~+70C(HEERE 2 &)
A1 X 75x50mm (%= ER<)

@B MX6ULL DEYRILF 77U L ADERET. BENICHKEEZD Y TBEICIRTRERRAKETEHL TLET,
PIEHIHBL TWEE A,

CIAIREFEROEENIEHE T Ao

[dArmadillo-600 ¥ U —X A7y 3 v —ZAty h(EER) EHIrEDEBEDEREEESHEIE-10C~+50°"C T,

24 A2 9—Tx—ALAT7I K~

Armadillo-640 D1 > —T 1 —ALAF7IRTT, A VI—T 11— ADREBHGAFZHEZRL TL
k=Y AW
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ARA
. Qo000 oo - O.

cOee@eoeo0 oo

l 00000 ceeo

CON3

2514 9—Jx—ALAF7 Tk
K23MVI—T71—AARA

BRES AV —T 1 —R% R B

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

CONZ2 LANA Y5 —71x—2R RJ-45 axov %

CON3 JUTPINAVEI—T—2R D-Sub9 £ (A X)

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

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

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

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

JP1 EET/INAAREY v v/ EvAvy 2 Ev(2.54mm By F)

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

LEDI1 LAN RE— K LED LED (fk &8, HEZ)

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

LED3 1—H%— LED(R) LED (IR, 3mm)

LED4 1—H— LED(#R) LED (£, ® 3mm)

LED5 J1—%— LED(#) LED (¥, HELK)

SWI1 A—H -1y F YU ~ZAAyF(h=17mm)

BliEkEH FRAEFTHICEFDZERTH D, REOFRAIELEHZRILTZ2H6DTEH D EtA,

25. 70Ov7Y

Armadillo-640 D7 Oy VKIERDEE D T,
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HPHBE

uSDHC2(4bit)
CON1 (micSrESD) < >
NXP
Semiconductors
CON2 Ethernet |, o .| Pulse Ethernet | ENET] | i.MXGULL
P
(RJ-45) Transformer PHY ARM Cortex-A7
I Single core
Ethernet 528MHz
CON7 (10pin Header) POR B
Reset IC P>
Serial RS232C UARTS,GPIOMbi(L
CONS | Dsube) [¢ ¥ Drv/Rev [ >
I
Serial
CON4 (10pin Header)
USB Host USB_OTG1
High Speed |4 >
(Type A)
CONS USB Host S5 OTG2
High Speed [« » USB USB.OTG2 |
(Type A) » MUx [T d
€
cong | UsBHost [
CON9 | High Speed,
CON14 Ext.I/O GPIO, UARTX, 12Cx, CAN2, eCSPIx, PWMx, uSDHC2,
(34pin Header) SRC_BT_CFGx, ONOFF, PMIC_ON_REQ, etc
< »
CONTO (8piiT:;gde') < JTAG, GPIO, SAI2, GPT2, PWMyx, etc=

VCC_3.3V ] P Power Input
<
VDD_SOC et (@Eedy
VDD_HIGH_IN e I
RTC_BAT Power Input
VSNVS_3V et = ]
- Ml (4pin Header)
12C1 PMIC
- B
»
POR_B
<
PMIC_ON_REQ,
PMIC_STBY REQ |
»
ONOFF
<
<
Data(16bit)
»
< »
Address n
>
uSDHC1(8bit) eMMC NAND
< »
Momory
Touch Screen, GPIO, A/D
< »
GPIO, uSDHC2, SAI1, eCSPIx, et
, U . , el x, etc N LCD
< ¥l (50pin FFC)
LCD(18bit), SRC_BT_CFGx, etc
< »
SRC_BT_CFGx(2bit
i @59 Boot Mode
BOOT_MODET1 Jumper x 2
[« (4pin Header)
I
GPIO(3bit)
p| User LED x 3
I
JTAG_MOD, GPIO(1bit) User Switch
[ (Tact Switch)

2.6 Armadillo-640 7Ov I K
IFINA R

2.6. (EFAIBEIR A N L —

Armadillo-640 TA KL —Y & UL THERBEERT/I\A XA ZRICRLET,

CON12

CON13

CON11

JP1
P2

LED3
LED4
LED5

Swi1

RKR24ZAML—IFTINA R
TINA AR TARITINM R SEEIN—T 13> AV —T1—2R
FdYR—K eMMC /dev/mmcb Lk@ /dev/mmcb LkOp1 FdVR—
F > iRh— K eMMC (GPP) /dev/mmcb LkOgp3 *U FdyihR—R
microSD/microSDHC/ /dev/mmecb Lk1 /dev/mmchb Lk1p1 microSD 20w ~(CONT)
microSDXC #1—R
USB XEY /dev/sdx [a] /dev/sdx1 USB RAMAVH—T 12—
X (CONb)
[E[USB N\ T7#FIA L TEHD USB XEY Z2#EKE U ICBEIE. RBEINIBIC sda, sdb, sde - ERDFET,

GPP(General Purpose Partition)iCc 2L T
GPP (&, eMMC D@% D EEE % EIZE L T eMMC REBICES NTcE

|/|.,\ Eij—(\‘-a_o

&. /dev/mmcblk0 & KO /dev/mmcblk&)pﬂ< ICHLTEDLSHRE
7> TH /dev/mmchlkOgpx DT

eMMC DOBEDRLREBEREIFT7 FLAZEFAIER S

EPUN X

—INEEMDBZIER@FHD XA,
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HPHE

2.7. AL —

Armadillo-640 ® eMMC DJ/X\—7F 1 ¥ 3 YRz "% 2.6.eMMC XEU N v 7,

Armadillo-640 Tix. 8 MiB ® GPP % 4 D{Efi L CTWEF, RiEED

&%z R 2.5. eMMC ®© GPP O ICirUET,
% 2.5 eMMC @ GPP 0 F%&
TARITINA R A&
/dev/mmch LkOgp@ Z4 Y ABEBREDHDFHIED
/dev/mmcb LkOgp1 EhEO 9B
/dev/mmch LkOgp2 EEOJ FiwtEma
/dev/mmcb LkOgp3 — 1 —4EE

EIEtRIE 16.21.4. OVA/IN—F ¥ avicoWT) 28BILE,

IFINA ZADIN—TFT 1« > a3 VER

[cRUET,
K26eMMC XEUNY Y/

JR— H14 X X)) L]

TA

=%

1 300MiB rootfs_0O A/BZ7y77F—rDOABE/N—T 13> (Linux I—RILA A=,
Device Tree Blob, Alpine Linux rootfs &)

2 300MiB rootfs_1 A/B 7Yy 77— DBE/IN—FT « 3V (Linux I—XI)LA X—3,
Device Tree Blob, Alpine Linux rootfs &)

3 50MiB logs AJEZAHBNN—T1YaY

4 200MiB firm 77—LOxF7BEN—T1¥3>

5 2.7GiB app FIV—yavRAN—FTasaYy

Armadillo-640 ® eMMC O 7 —h/)X\—FT 4 >3 VDR %Z %k 27.eMMC 77—k /X—FT 13V
BEL ICRULET,

#®27eMMC 7—hNR—FT 1 >3 VER
FARITINA R YA X BT
/dev/mmcb LkOboot0 31.5 MiB A/B7vy7F—rDAM@E
/dev/mmcb LkOboot 1 31.5 MiB A/B7v77F—K~DBMHE

Armadillo-640 ® eMMC @ GPP(General Purpose Partition) D#&m % "3k 2.8. eMMC GPP &5,

IKRULET,
& 2.8 eMMC GPP 85k
T+ RITINA R Y4 X Bl
/dev/mmcb LkOgp@ 8 MiB T4y AEREDADTHIBEE
/dev/mmcb LkOgp1 8 MiB BEO V18,
/dev/mmcb Lk@gp?2 8 MiB #ED T FimEmle
/dev/mmcb LkOgp3 8 MiB I1—5—EE

B T6.21.4. OVANR—FT v avic2WT, 28RBEEW,

28. V70 T7DS5141tER

Armadillo Base OS ICEENBZYV I RNT 7 DTA4 Y XIE,

==

v %z

FIElCDWT.,

9%173’5(. (\:._C%/E \ngig—o

Armadillo lcO7' 4 Y &ICEED IV

FHIFLT O Howto ZZHR UL T IEE LN,
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Armadillo 1 kb - Howto 1 YA M —=ILBEHD/IRY T —I DAV A%ZHERT D

https://armadillo.atmark-techno.com/howto_software-license-confirmation
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3. FFiR

3.1. 77V r—3avVREREDRN

Armadillo-640 TIFEARMIC ATDE & WS Armadillo EAEARKIEE S, Visual Studio Code A7
Armadillo BEBI VAT Y3y aRAWT I IUTr—y a VERET->TWEET,

BRI Armadillo-640 TOF7Z 7V T —a YRAEDTinZ "X 3.1. 77U T —2 3 VEEDFIN,

ICRULET,

AETE., '®31. 77V Tr—rayEEORN ICRIRAERORNICE > TFIRZENMLTWE

ESERS

[ MERRO LTS

Y

N—FYOT P ORE
(TIRARAV)—DHZITAX)

4

YL T DA

Y

FUbO—IMRORE
YT —IREE

3

y

CUIZF)r—i a3 Ba%

;

TAk

[ =2

3.1 77V —yavEEOHN
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3.2. FFEIICH > THE K< RE Armadillo Base OS D#gE - 458

r2.1.3. Armadillo Base OS & (&) (€T Armadillo Base OS ICDWTOBMEEBNLF UTcH. R
ICABICHT>THESDUFMBHEICDOVWTEBNULET,

3.2.1. — &M% Linux OS EEHHA A MRS & DEL

—REI9%E Linux OS EWMAAAAHME ) @ Armadillo Base 0S E#8 &

QLT HEFT TV r—iamht armadilio
B!

L p]
(Systemd Unit 27 LML HE)

T~ D EBETRIT A -
=7 RRARE7 (1

~

AVFFRIZF I r—ianm

RERAEHRT S | av7F (Z#ifk)

apt ®§ TALAb—LEhElur—L -
pip § TIYAM—LEWIBEEDT1TSY

apt ¥ TALAP—NENE ir—2

pip % TAYAF—LEnSBREBOS175Y

-

BCERBEEREO
REGAM—C IR AT

2HaTPILAE
- LMRRER & RS
Armadilio Base OS BB R £F O 1

RITHI—R AR
e — T~ T

DM & A

p
SRR —T BERRLEESRHEAD
(USB A€V, SD h—F%) A e s

A—H—F—ET(L IR (ZiEiE)

O PER - BETE DT o DY CER-BEZLDT—F

Linux OS BHHAHAAEBRTIETZ7 TV Ir—y a3 VvoETREZI——Z Y REICEEZEREL.
Systemd RETTF IV Ir—y 3z BEBETIEZ2ON—KNTI, Armadillo Base OS &z T
E 77U =3 VETREZOVYTHFRICARL T, QYT HREARE Y 71 ILEFE DB
IKEBEBI B2 ETAVYTFH(=r 7V r—aV)=zBHERTIEET,

Ffc. Linux OS BEfHAAAEIRTIE. A ML =Y DIREDZHIC overlayfs TERT 2 DH—RHY
TY, 20D, 77V Tr—a AT IO PEBRREDT—FIE. USB XEVREDAELT /N
1 RCRETZDDENHD £9, Armadillo Base OS BHMEERH/IL— KT 7 1)L AT LhY overlayfs
EEINTVWEIN, ATPICUSBAEVRELRULSIKFERTEZAI—F—FT—9TFTrL I NV ZH->
THOD, AEATLHZT/NA RZEAEL THLKLEREHD FH A,

Armadillo Base OS e E. BETEX 1 T7ILAYV N EBEHLTED., WHLEEES{EARD
REALEVIIEE ZRICRE - BT 5 2 ENHEETT,
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3.2.2. Armadillo Base OS B&i#azDY 7 bV z PHEEFE

HAOY— L TREARE

:kh‘ﬁs‘rav—»

—ABRY%E Linux OS EMEAAH M @ Armadillo Base 0S ##H &
— Base0S

ABOS Web
A (Armadillo 85 A WebUI)

FubT—IHE FyrT—IHE

ABOSDE
ST HEMBREI 7L -2 T O (VSCode]
BRI IZTLLaY)

T+
apt ¥ TT AME2—i3BHO apt ¥ CT(AMEa—LavBHED
AT s o P ) | HRr—UEA AL

pip % TRESEAD pip & TERESERD
SATSVEA A=)l SATSVEALAL—IL

FIUr—L a0k T r—av 0%

P~ OB e P

FAVr—av O EMBITRI 7/ L OER
Systemd Unit 771 L%

overlayfs {&

LATLERDTAN LATLEROTA

Armadillo Base OS #&&Hit4ss F TEIET 2Y 7 Uz 7 ORFIE. EXMNICEEREPC ETTWET,
XY NT—=UDEREIE ABOS Web & WSHEET, OVY REBET/CITEHRERNEETI,

FIRIRIE S LT, ATDE(Atmark Techno Development Environment) E WS {REBY I VA X—Y%
RBHtLTWEY, ZOH T, ABOSDE(Armadillo Base OS Development Environment) & W5, Visual
Studio Code ICA YA M=)V TEZRFEAI VAT Iav=FAAULTY 7 N 7HREETVWED,

ABOSDE #EAT 22 & T, AVTFROAVTHFEERERRE T 77 IILOERK. IVTFRHICH
T2 T—IDA>YAN=)b. AVTFTRTIHETZT7 VT — 3 VEREDREFE%Z I XT VSCode
NTITOIEMTEET,

323. 7Yy 7TF—MEEICDWT

Armadillo-640 Tl&. FF - && - ERARFICY 7 T 7 ZEZADKRIC. SWUpdate & WS 1HE
HFZFFALET,

3.2.3.1. SWUpdate & (&

SWUpdate (. T/\NA XA LETETEINDTAOVILT, XY NT—T/AML—IBHTT/INA XD
VIRNDI7%ZBHI B ENTEET, Stefano Babic, DENX software engineering, Germany |
KO TA—T VY —XATHENEDSNTWET,
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Armadillo-640 Tid. SWUpdate ZFIfFi3 52 & TROMEZERIHRL TWET,
- A/IB7Y7TF—KNTv7T—hO 2EIt)
- UAN)—F—R
- VY7 MY T OEM B, BEMGS
- Web Y—=/\—=TODYE—rT7 v 77— hHIE
- hawkBit TOYUE— 7 v 77— b HIG
- IOV L—RDEIE
3232.SWU M X=Y & (&

swu /Ny —lE, SWUpdate HEDY 7 Dz 7 DREH 74—~ v T, SWUpdate Tl&. 1
BDFy 7T7—KE 120 swu /Ny T —ITiIThNET,

swu /Ry T —JIiF. ROLSBRRABEDZEEDHBZIENTEEXT,
TPV TT=RIRROAA—=IT7A)L

PV TIT= RN ROAA=IT7AILDF v 7Y L

- PYTT—RRIRICETITBZRAIUTN

- BEAHEANL—YODIER

- U-Boot RIFEZEHMDE =X BEHR

VTR T7DIN—=Y 3 VIER

- etc

SWU « X —3Y[& swupdate (https://sbabic.github.io/swupdate/swupdate.html) € & > T
Armadillo Base OS ETHREEE 1 VY A M —ILETEINET, SWU 4 X—I% Armadillo ICERXT B
feHDAHEF. BEPKRRICELE THRABAEZHAELTWVWET, AIZIE. USB XEHMSH5EHE
3, Dx7H—N—Dmr5¥ T vO0—RF3. hawkBit EWS Web 77U —y 3 V& FESKRE T,
3.233. A B7ZY 77— NTFv 77— D 2 Hik)

A/B 7y 7T—hKE Flash XEVIC/N=FT 2 a vz 2EERL. 7y 77— MRICEREICHA
IEHHHEATI,

BICHEALTWBEWADN—T 4V a3V EESBMIDCOROFEZRHEE T,
- O 7y T7T—hEEL>TEEROY 7 hU 2 7 BBIES NV
- O EZAHDERKZE THIEL TH, I<ICERERS
- O BRI EERICESAHADEED
- x EAFlash XEVENEZ S
3.234. 00—y (YAINU—)
VAT LNERETERL B oIS, BEMICTZ Yy ITF— IO AT AICA—LINY 7 LET,
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O—JL/Ny Z4REEDRESRIFZ T6.15. O—JL/Ny VIREEZESRT %) H#SRBULTLIESE L,
A—JLINy 73 % EIERDED TT:
- rootfs [ICT— M TRER T 71 IILHEELRZEWSEES (/boot/Image, /boot/armadillo.dtb)

- 3[EEEFEHFR LT "Tbootcount; T—EAZAN 1 ELEETERN > LBEIE. ROEHFICO—IL
Ny UXT,

bootcount ¥aE (& ubootd) Tupgrade_available; Z#TEEINTWET, bootcount ¥EE%=
FBELRWKSICTBIC '6.17. u-boot DIRBEEZHMDEKRE ZZTRUTEHZHEHULET,

- A—HY—DR7 T REEMNS, Tabos-ctrl rollback; IV¥ Y REETUIBES.
O—J)L/\w I WETEI N3 & /var/at-log/atlog ICOTHED £9,
3235. S WU A X—YDA>VAN=)L

AAXA=IEAVAR=ITBHEEVTUATIKRTLSBAEDHD T, B L. FERLLTI SWU
A=I DAY AN—VITKET 2HEIF. 16.3. swupdate T T —F 2IFEDONL) ZZELZE W,

- USBAEUXIESD A— R SDEECM VA M—)L

Armadillo-640 Ic USB XV Z#EfEI 2 BENICT v 77— KD HBREDFT, 7y TT7—M&
T#IT Armadillo-640 [ZB&THBiE UE .

USBXEUPSDAH—RZVvfat b U< B ext4 EXTT7A—<T v b U B LTcswu D7 71 )L
ZTALIRNIVEESTICEBEL T EE L,

ATDE £TUSB XEY /microSD h— RD/)\—F « > 3 > =R -
74— v NFTBHE

= https://armadillo.atmark-techno.com/howto/atde-partition-
howto

[ATDE ~/mkswul$ df -h

Filesystem Size Used Avail Use% Mounted on
D (&%)
/dev/sdal 156G 5.6G 9.1G 39% /media/USBDRIVE (1)

[ATDE ~/mkswul$ cp initial setup.swu /media/USBDRIVE/ (2)
[ATDE ~/mkswul$ umount /media/USBDRIVE ©

USBXEUNNY VY AN TWBEZERL X,
774 AE—ULEY,

/media/USBDRIVE # 7YY MUEYT, IV RETHRICUSB XEUZROALTLE
=Y,

00

IZ>—DHE. /var/log/message ICREFEINE T, FIZIE. IV —ILTHREDOEE > o1 X —
VDIZ—%ERRULEXT :

46


https://armadillo.atmark-techno.com/howto/atde-partition-howto
https://armadillo.atmark-techno.com/howto/atde-partition-howto

Armadillo-640 #E~¥ =27 )L FFR

[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@ THENEESfAYE—Y,
- ABECREBDSA A —Y DA VA ~—)L (F&h)
USB XE ¥ microSD 71— FEFEDAEELREBDIL—h T« LT b ULST swu 1 X—IZ{R

BLT. A A—YDAYAR—LEFTVET, L—hFr LI NIICRETZEBBT v 77—k
MMThoNnEI DT, /var/log/messages ZHEZRL T ZE LY,

BUF EANERE B EE N/ dev/mmeblk1p T (microSD 1—R) & UTEHBINBEIC. 1 X—=ID
AVAN=IZTS5HITT,

[armadillo ~J# mount /dev/mmcblklpl /mnt
[armadillo “]# swupdate —-i /mnt/swu/initial_setup.swu
SWUpdate vb5f2d8be-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 !

[INFO ] : SWUPDATE running : [read lines notify] : No base os update: copying current os over
LINFO ] : SWUPDATE running : [read Llines notify] : Removing unused containers

[INFO ] : SWUPDATE running : [read lines notify] : swupdate triggering reboot!

Killed

DT =NN=P5 A X=I DA VA=)l (F8))

SWUA A=V EIDTTTH—N—c7Yy7O—RULT, 1 X=IDAYRAM=ILZTVWET, LT
I&. http://server/initial_setup.swu DA XA —I %A VA M—=)LT BHITI,

[armadillo ~1# swupdate -d '-u http://server/initial_setup.swu
SWUpdate vb5f2d8be-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] : 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

- Dz TY=N—DSDOERNLZEER N VAN
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swupdate-url #ZMIC LS. BENICF v I LTI Y AM=ILUET, UATREY—ERDE
WMEE AV T DEREDEITT,

[armadillo “J# rc-update add swupdate-url (1]

[armadillo ~J# persist file /etc/runlevels/default/swupdate-url 9
[armadillo ~f
echo https://download. atmark-techno. com/armadi L lLo-640/image/baseos-640-Llatest. swu ¥
> /etc/swupdate. watch (3]
[armadillo “1#f echo ’schedule="0 tomorrow” > /etc/conf.d/swupdate-url
[armadillo ~J# echo ’rdelay="21600"" >> /etc/conf.d/swupdate-url (4)

[armadillo ~1# persist file /etc/swupdate.watch /etc/conf.d/swupdate-url 6

swupdate-url T —EXEZBHLE T,
Y—EROEMEEREL T,

AX=IDURL ZEFRLE T, —fTTEICAA—IDURL ZRET S ENTE. BHITIC
AAXA—JDURLZRET B ENTERT,

FIVIVPA VAN —IDRT I 21— I)LERELEXT,
EEUIRE7 7AILEREFLEX T,

0 000

USB XEUMNSDF v 77—~ ERAKRIC. A7 /var/log/messages ICRFEINE T,

initial_setup @1 X —I ZERLDFRIC /usr/share/mkswu/examp les/
enable swupdate url.desc ZANDEBMICT DI EMNTEXT,

=

- hawkBit ZERULcBE > XA h—JL

hawkBit T Armadillo-640 ZEHMEBEBLTCF Y IF— TR ENTEZXT, 5.3.3. hawkBit
H—/N—DS5EHD Armadillo ICEET 21 £SEICLTLEE L,

324 771 ILOEOIFWNCTDOWT

Armadillo Base OS TldIL— K 7 71 )LY A7 AT overlayfs ZHFAL TWE T,

FDA. 771 EEBELIE Armadillo DEREZY% EEFRBIIERFINEF T A, BRPREIC
rootfs DZEERNAZRIFI BICIE. ZELETZ7Z7AILICTUT persist file ANV REFERHULEI,

[armadillo “]#f echo test > test
[armadillo “J# persist file -v test
" /root/test’ -> ’/mnt/root/test’

3.2 persist_file AV Y RETH

persist file AV RDOFMICDWTIE, T6.1. persist_file [CDWT, Z2RUL TSI,
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Ffe. SWUpdate (ICK > TIL—KT7 7AWV RAT L EICEEESNIZ7 74 ILITDWTIE, persist_file
ZEITUBLK THRFEINE T, HRUADKRIILEDI6. persist_file ¥ RTIFAR< SWUpdate
ICLBDEHMEERTIBDLSICLTLLEE L,

324.1. BREYI>THRESNBTALI/ NI (AT —-FT—5FTF«cL I KV)

3.24. 774 )LOEDIFEWNCDOWVWT, T, Armadillo Base OS D7 71 JLUIEEE. persist file
ANV RZRITEITICEREVIZ EZENABNRESINLBWVWEBNLUELLED, TR 3.1. BBRZY->T
LERENS TsLI27MN (A —F—45FosL I8 TRITFTALIZNIRNICHZD T 7AILIEZD

ROTHDEE A

#x 3.1 BRZV > THRESNBTALI/ NI A—TF—-FT—9FT1LTKY)

FALI Y

%

/var/app/volumes

SWUpdate DRFPREFRTFSNFEITET. ALy IH
FELTH, Py 77— MRIORBICFRED EEA, OTP
T—IR=RBE FTIVT—2 3 yDEERICER UklT 5
LORBT—IDRFIAVTWVET,

/var/app/rollback/volumes SWUpdate ORFPHEFRFSNEEITET, O—/IL/NyIH

FKETZE PYITF-FOREICRDET, AV T4
T7AIRE, PIVTr—a3>y0N\—=IgVITBRLTT Y
T7TF—=Rh92EL5BTF—FDREFICEHNTWVWET,

AVF+HABION—YaYIicELESES@—IL/Ny 7). /var/app/
rollback/volumes/ DF—% DEID/N\—I 3 VI ICRD XTI,

FODE. 7TV —23y0N\N=V 3 VIKETDESBT—FIE /var/
app/rollback/volumes/ [CAND T EHEHMRBULET,

mkswu O swdesc files (——extra-os L) & podman start @ add volumes
Tl BRI EZFDT4 LY MU ER—=[CUET, /var/app/rollback/
volumes/myvo lume (& myvolume CTEERICIEETEET,

Copy-on-Write (CoW) D WT,

ZDZD® volumes T« L7 MUl btrfs EFIENZ 7 7MLV AT L
ICRFEINTWVWET, btrfs TIET—% & Copy on Write (CoW) Zff->
TTF—9Z2MZRIAELEITN. ZORIEIICIETIRNDHD XTI,

¥A MB O7 71 IICNSBEBZREICITSHE CoW ZEMLT S
CEEHERLUET, CoW ZEMLSN T 7 A IILICF v IV LDBAS
BLIBRDTFT DT, WRHBIZBEUMTZL TS ES L

Carmadillo “1# cd /var/app/volumes/
[armadillo /var/app/volumes]ff mkdir database
[armadillo /var/app/volumes]if chattr +C database (1
[armadillo /var/app/volumes]if echo example data > database/example
[armadillo /var/app/volumes]# lsattr database/ (2]
C database/example

3.3 chattr Ic & o T copy-on-write % &Mt 9 241
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@ chattr +C TP« L7 hYUIC NoCow ZH/FELET, TNHSIERS
na774)LH NoCow TIERENET, 9 CICEELTWET 7
TIVICHER WD TTERLEE W,

O lsattr ERLET, URARD COENRBNIETZ 7LD Tho cow,
T,

325 AV AN=ILT1 RTICDOWVWT

AVAN=ILT 4« X7iE. Armadillo ® eMMC OFB% X EHTEZTHRZ D EDTES microSD
N—RZEBULEST, A VAN=INTARVE. 1VAN=IVT4RATAA—I% microSD h—RICEZE
AL ETERTER T,

AVAN=IT A RATICEUTD 2 DOBENH D ET,
- EE Y RN =ILT 0 R Y
Armadillo Z##{t I BRICEREINE T,
- AREMNTET U Armadillo-640 20 O0—>9 21 DA VA N=I)LT 1 XD

BERRZE. FED Armadillo ZEH I ZBRICERSNET, FUIE T4 EER THRALX
ER

3251. gHA{bLA > A M=ILFT ¢ XU DYERL
1. 512 MB U E® microSD h—RZHAELTLEE L\,

2. BEDAYVAN=—ITA4RAI7A4X=Y%FEHRT %5HEIE. Armadillo Base OS % i
Armadillo-640 4 > XA~k —JLT 14 XU 4 X =3 [https://armadillo.atmark-techno.com/
resources/software/armadillo-640/abos-disc-image] 5 TArmadillo Base OS; =% 7Y~
A—RULTLEEL,

'6.19. Armadillo DY 7 h Dz 7% EILRT D) TEILRULIEAX=YZFERBLTA VA M—
W4 A7 EERULIEWESSIE. UTOOYY REETUT A YA —ITARIAA=I%k
ERR L TLEE W,

[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build image.sh ¥
——firmware ~/at-imxlibpackage/imx_Llib. img
D (&B])
[ATDE ~/build-rootfs-[VERSION]]$ Lls baseos-a640%img
baseos-640-[VERSION]. img
[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build image.sh --board a600 ¥
—-boot ~/u-boot-[VERSION]/u-boot-dtb. imx ¥
——installer ./baseos-640-[VERSION]. img

OXY Y ROERTHET T 5 &, baseos-640-[VERSION]-installer.img &WS 7 7 1 JLAMER S
NTWETDT, ZE5EFERLTLIZSIN,

3. ATDE IC microSD h—RZ#E#HUF T, UL IF 13.3.2.7. WO A URIEET /N1 ADER, #*
SEZICLTLESE W,

4. microSD H— ROFNA AL %ZHERLET
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[ATDE ~1$ s /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

1 (&B8)

microSD I— RNV TV hENTWBIEE, 7NV NULET,

[ATDE ~]$ mount

: (EB8)

/dev/sdb1 on /media/52E6-5897 type ext2

(rw, nosuid, nodev, relatime, uid=1000, gid=1000, fmask=0022, dnask=0077, codepage=cp437, iocharset
=utf8, shortname=mixed, showexec, utf8, flush, errors=remount-ro, uhe lper=udisks)

[ATDE ~]$ sudo umount /dev/sdbl

FovO—RUEZ7Z71ILZRERL. img 7 7 )L%Z microSD 11— RICEZAATLZE L,
Linux PC ®3HB&. UTD &L SIC microSD h— RICEZAD ZENTEET,

[ATDE ~1$ unzip baseos-600-installer-[VERSION]. zip
[ATDE ~]$ sudo dd if=baseos-600-installer-[VERSION]. img ¥
of=/dev/sdb bs=1M oflag=direct status=progress

/. Windows D&, TV R T7O—F—FTZip 7715 img 7 71 JLZBXDH U,
'Win32 Disk Imager; 7% E%ZHEAL T microSD I— RICEZERAD I EMNTEXT,

3252. A YAM—=IT 1 AUV ZERATS

1.

A WD

5.

3.3.

JP1 & P2 ZHic Y v v /\—T¥3— K~ (SD 7—K~ICEE) L. microSD 71— K% CONT1 (Ci#E
ALET,

BRZEATDIE. 1 PEETeMMC OV 7 N = 7 DMEENTETUET,

STET 92 EBRMINKI (£TD LED ANELT. 3>V —JLIC reboot: Power down H'FRIR)o
BRZEOAL. HEWTIPT & JP I+ v /8—& microSD A—REHAL TS L,

10 BULF>THSBUERZAND & VILRERF &R CRREBICED X,

FFRD%#ESE

33 1. #EITDHD
Armadillo Z{ERT DHIIC. ROHDEMLEICHU TERL TLEET L,

£/ PC Linux £7zI& Windows '&1fEL. XYy NT—0 A4 V5 —T 1 —2X
E 12U D USBR—KM%EDPC T,

xv NT—UEE Armadillo EEERBPC Zx v hTJ—27@ENTESLSICLTK
EEW,
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microSD #1—R microSD X0y N DENMEZMER T 255X EICHALE I,

USB XEU USB O#ME= R T DIGEREICFIBLET,

tarxz TERXDOT7 7ML ZEBRAT FR/EEERREZEEITSEHDICFIBLET, Linux TlE, tar

32Y7h0x7 TERTZ£XY, Windows Tl&. 7-Zip ¥ Lhaz m EMNXHL T
WEd,

332 HEREBOEY NV

ZYyKNI—=UT U /BBRDY TNz VHERBCEHEERZGRICIT O LHIc. VMware REY Y > D
T—=HFAA=IZRBHELTVWET, <D VMware [RIEEY > DT—45 A4 X—% ATDE(Atmark Techno
Development Environment) EFEONE 9, ATDE DfEFICIEIRIEILY 7 b T 7 TH % VMware Z1f&E
HAUX9, ATDEDTF—%E, tarxz EficnTWEd, RBICELERY—ILTERL TSI W,

kE{Y 7hox7&LT. VMware Ol Oracle VM VirtualBox H®
B4 TY, Oracle VM VirtualBox ICIZLI T DEENH D £,

= . GPL v2(General Public License version 2) Cigfitahhtnz [l
- VMware e DIRET « X7 (vmdKk) 7 7 1 JLICRIG L TWS

Oracle VM VirtualBox 5 ATDE %#i#£&hL. V7 Nz PHAEREE L
TERIZENTEZET,

ATDE [&. N=Y3aVIc&LDOMIGT 2T Y hN—0 T /BENEBRDXT, RERITHHLTWVWS
ATDE (&, ATDE9 @ v20230328 XUETY,

ATDEQ & Debian GNU/Linux 11 (d— K X—L4 bullseye) Z~X—X(Z, Armadillo-640 ®Y 7 k
717%%%??5 7’:@0:%%@7 EIZF#?%‘V—)I/’\)J\ Armadillo-640 @EM’FEEEU%?‘_I’BTL_ LCLZ\g@\y_
ILHYEFICA YA M=l TWET,

3.3.2.1. VMware 1~ XA k=)L

ATDE #{ERI B icid. FEEZRAPCic VMware "1 Y AN —=ILENTWEBRENH D I,
VMware # Web ~R— ¥ (http://www.vmware.com/) = 2B L. FABMICES VMware #@%E 1 >V X
R=ILLTLREE W, Ffeo ATDEDT7—HA Jld tarxz EficshTWE I DT BEBIcEELY—IL
TERELTLLEZI WL,

VMware (&, FEEAFIARE TEEOHOHN S, BHEABMELEEDS
DETEHORENHDEXT, BRTEICERDITAMEVA, TV R1I—

Y —EAFHERZNE (EULADFET 5728, +2 B Lz ETHAER
NICES>EMmZ CHIRCES W,

VMware ¥ ATDE HDEfE LW EZRRICHE S 2o, ERT 2 VMware
DRFIAVIINESUTDEBICDOWTZHERSIEE L,

0)R—3'3 > 3.x £ Tl PUEL(VirtualBox Personal Use and Evaluation License) N EBAESNTWBIHEENRH D X,
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- IRANY AT LDIN—RD T 7EH
c IRARNYATLDY 7 D 7EH
- TANOS OOty HEH

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

3.3.2.2. ATDE O 7 —h+A 7 %=E1E
ATDE ®7—A- 7ix Armadillo %+ k (http://armadillo.atmark-techno.com)h SEVSRIEE T,

/ ABFICHH L TWS ATDE O/N—3' 3 > ATDE9 v20230328 LI
T,

{E2F PC OEMEIRIZE(/\— R U =77, VMware. ATDE OGP —F77
FriaE)TLD, ATDE NIEREICEMELRWHBEENH D £9, VMware

# Web ~"—¥(http://www.vmware.com/)h 5. {EBL TW3 VMware

DRF2IXVINREZSRUTEEREZREZ L TIZE W,

3.323. ATDE 07 —h+A 7% EH
ATDE 7 —h+ 7ZEBFALE T, ATDE DF—h+1 Ji&. tarxz BRDEMEZ 7 1L T,

Windows TOERAE% 13.3.2.4. Windows TATDE D7 —Hh+ 7ERI %, IC. Linux TOEMH
HEZFIE 13.3.25. Linux CtarxzelekD 7 71 )L =BT %, ITRULET,

3.3.2.4. Windows TATDE D7 —h1 7EBET 3
1. 7-Zip DA YA ~—JL

7Zp EA YA R—ILULET, 7-Zip l&. EMBREY 7 b 7-Zip ® Y« bk (http://
sevenzip.sourceforge.jp) M54 7> O— REYSAIEE T,

2. T-Zip DECE
7-Zip ZEB L E T,
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R

3. xzEHE7 71 ILDFEIR

- o X
) F Y=I(M  ALFH)
AL I 3
FAR - BB AR EE
S EtVIS
-7
Oy,
0/ 4 BOATIIINERR

x2EfE 7 71 IV ZEBRLULT, tarFERXO7 71 ILEaHBAUVLET, tarxzFERO 7 717 ILZERIRL
T, "BR, 22Uy I LET,

4. xz2EB7 71 I OREBEEDIEE
Bk, #HELT. TOKy #2Uv o ULET,

5. xzE#E7 71 ILDOER
BRADBERD I,

c¥ - [m} X
TN REEO BRV) SEEAYA) YD ALTH)
hom <y om0
&m BB 7R 26— 23 Ak BE
¥ [ v
e #1X EfEH AR Ak Jals-t TRAE A
Perflogs 2020-06-12 18:30  2018-03-19 13:52
Program Files 2020-11-12 16:47  2018-03-19 13:52
Program Files (x86) 2020-08-03 15:27  2018-03-19 13:52
ProgramData 2020-08-26 10:29  2019-03-19 13:52
Recovery 2020-02-20 18:37  2019-03-29 09:47
SamacSys PCB Library 2019-06-19 13:43  2018-06-19 13:43
share 2019-09-04 11:12  2019-08-27 0%:58
System Volume Informat. 2020-11-1217:04  2019-03-28 14:31
Users 2020-02-20 18:38  2019-03-19 13:37
wvmshare 2019-11-08 16:22  2019-06-07 16:45
‘Windows 2020-12-1117:54  2019-03-19 13:37
atdeg-amde- 2272139632 2020-12-1013:34  2020-12-111&28
\_"] hiberfil.sys ©719365120 2020-12-1117:54 2020-08-28 10058
2] MigLogxmil 48165914 2019-03-29 0950 2019-03-29 0948
[ pagefile.sys 2550136832 2020-11-13 14:29 2019-03-28 14:31
u swapfile.sys 16777216 2020-11-13 14:29  2019-03-28 14:31 ~
< >
1/ 2007777 MEER 2272139632 2272139632 2020-12-10 13:34:57
B C¥atdes-amded-20201224.tarxz x
BRSO
~]
1’2o~ F
NAEhEE | |
ISR -
¥ [iAD- FEETE)
[Jou=t Fa0Y -0 & SO
Lt@BERE ClarfuaesivrBIEsET
b BET BRI 5REE v
Sovan %
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4% FE C¥atdes-amdB4-20201224.tarxz

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

atde8-amd64-20201 224 tar

T 852 FEY

- O X

HE L 2166 M

EEE 30 MB/s

MIEFEH M2 M

BT 724K
— Bk (R ezl

6. tar 7—HAT T 71 ILDER

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

79I ULET,

7. ERFEDTTHER

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

T L

EM BE FAR JE- #3 Ak ER

5] ‘ C¥atdes-amde4-20201224 tar¥

£ X EHER

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

FREE VI TS5

2020-12-11 18:31

TP

0/ 1 BOATSTIEER

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

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

hom s X i

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

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

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

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

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

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

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

0/ 15 BQAT 1) MEER

3325 Linux CtarxzIERD7 71 IV ZzRAET %
1. tarxzEME7 71 ILDER
tar O xf A7V g VEFERALUT tar.xz [ EE7 7ML EEBUES,
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[PC ~1$ tar xf atde9-amd64-[VERSION]. tar. xz

2. ERORTHEDR

tarxz [ Efg 7 7 A ILOEBHEMNIKRKT T2 E. ATDE 7—HA 7 OERIZTET 9, atded-amd64-
[VERSION] =« L Z RUIC ATDE DF—F A X—IHNHEASZThTWET,

[PC "1$ Lls atde9-amd64-[VERSION]/
atde9-amd64-s001. vmdk atde9-amd64-s008. vmdk
atde9-amd64-s002. vmdk atde9-amd64-s009. vmdk
atde9-amd64-s003. vmdk atde9-amd64. nvram
atde9-amd64-s004. vmdk atde9-amd64. vmdk
atde9-amd64-s005. vmdk atde9-amd64. vmsd
atde9-amd64-s006. vmdk atde9-amd64. vmx
atde9-amd64-s007. vmdk atde9-amd64. vmxf

3.3.2.6. ATDE Dic#Ep

ATDE D7 —HA 7 2BRULIT« LY NUICHEET 2REBY Y VR vix) 7 71 L% VMware £
TR &, ATDE £ T2 EMNTEET, ATDEQ [cO4 + VHEREHRI—H—%, T 32 1—H—
ZENRRAT—R, [CRULET @,

K321 —-HENRT—R

21—H—% JIRRAT—R 1ER
atmark atmark —pg1—t—
root root SED—H—

ATDE ZE89 2REICL > TIE. GUI AV A YEEIERRSNT ICUT
DESRBRIT—EBEENIRRSNDHENHD XTI,

% atdles-amd64 - VMware Werkstation 15 Player - o X
Payer® ~ |1 -~ S O 1S = 0 =] B

L]
Hno! ALEHLUTY,
MEFFEL T, Y27 LOBRHATET YA, Y27 LERHCEEL TSN

Cligtg1 —F—TGUIOY A Y ETSCEITEZ A
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ZDHBEIE. VMware DFRET 3D IS 74 v I ADF7 75 L—2 3
1 ZONIC U7, ATDE Z£89 % L IEHEIC GUI O 1 VEEMER
RENFTT, REBAMZUTICRUE T,

VMware Workstation 15 Player - [m] X
Player® ~ | P~ o,
Qe

atded-amded

atde9-amd64

WwHE: 02
0S5z ZOD Linux 5.x LBSMA—)L (64 Eob)
A—Tav: Workstation 12.x {RI8v
RAM: 4GB

P EEIoEEL

EEIVEE %

N=F7I7 A3

F42, E AR 48 -
= 468 3D H5o AN TRES [ (3)
FErntey 4 B
E3N-F FqA(SCsD 3268 28
(%) CD/DVD{IDE Jhome/atmark/Downloads/deb... @ TTATHRADRERER(L)
Troba-b pEFR Jusiiadh: O THEAERIEE(S):
USB I4h0-5 & -
)
G e o Bl sahtit o)
=R B !
1527 LA B Ehizd BEIANEFRRSE(M):
2560 x 1600

324907 FEY

DF209802 AENERTEDF A 2 TUDRATRX):

256 MB. o

iBm(A)... AIIER(R)

et i

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

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

3.3.2.7. WO AU ARET /N1 A DfERA

VMware (. 7 Xk OS (ATDE)IC £ 2ED AU AIEET /A X (USB 7/\A X > DVD 7 &) DERZ
MR—KUTWET, T/NNARICL>TE KRR K OS (VMware Z#EE) L TWLWS 0OS) &7 R ~ OS THEF
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IKERTEIENTEEXREA. ZDESBT/NARXZT XK OS TEAT B HICF. XK OS [TF/)N
A RZHERT DRENDEICRD ET,

O AN URRET/INA ZADERAERICDWTIE. VMware £ Web R—Y
(http://www.vmware.com/)h5. EHELTWS VMware D RF 1 XV
@ NrEzSBRUTLES W,

Armadillo-640 DEMEERZ TS eI, TR 3.3. EMERERICERT IO A UREET /N1 X |
RITINAR%ZET AN OS [CERITIHENHDET,

& 3.3 EfFHERRICERT MO A UARET /N1 R

Cl

FINA A TINA R
USB YU FZIERT S TS Future Devices FT232R USB UART
YE2A PC o¥IEY ) 7 )LiRk— k DY TFILR—k

3.3.2.8. Y R 54 VimFk(GNOME imEK) DEE)

ATDE . CUI (Character-based User Interface)iRiE%# B2 ATV R A4 vigkaREE L X
9, ATDE TEITIZEBIAVY RIFOAVY RSA VIRKRICAAD L, EITULET, AVY RSA1 VigK
[CIEWL DO DRBENH D FITH. < TIEGNOME FRU by THREBICIEESN VA RN—)LEhhTW3S
GNOME ik ZE8 UE T,

GNOME iR ZEN T BIciE. "X 3.4. GNOME i RDiLE) DLSICTAI NV TELEDT 7)o —
avd "1—F4UF 4, AFTUDNS TmEK) BBIRULTLIES W,

TFUT—av Rl A 128130 1334 & # O

BRICAD

POEYY I® ptaAVREa—T—
IV —Rw bk .
P t.nzj—itﬂ
HS52rwH2R l:l’\ij
Z:J‘:Htl"ﬂ:w Bl ue-r720ry7Ea-7.
YZFLY—I £ oz

ZJOIS=2T

&Y smuzyro-oRE

K 3.4 GNOME #imR DECED
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g 3.5. GNOME AR D T« Y R D) DKSICT4 Y RUDNHEET,

FPIUT—2av #F WK A 128130 1334 & W

atmark@atde9: ~

@ [ atmark@atde9: ~ ]

X 3.5 GNOME ImRKD V1 >V KD
3.3.29. YU ZI)EEY 7 U x 7 (minicom)D{ER
SUZIEBEY 7 T 7 (minicom)D ) ZILBEREZ. k3.4 VUT7ILBERTE] DXIICEK
EUET, £z, minicom Z£ENT DimADiEREZ 80 XFEU LEICLTL 2T W, H#EEH 80 XFELD
INEWIBEEA, OV Y RADRICRRDENZ ZEBDFT,

#F34 YUFIBERE

IHH AE
kL — bk 115,200bps
TR 8bit
Ay ZEY bk 1bit
YT+« mU
7 O — il RU

1. T 3.6. minicom OFREDIEN ICRI ANV Y REETL. minicom OFREBEZRLE L TL
EE0,

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

X 3.6 minicom DF&E DFCED
2. K 3.7. minicom OFE NERSNFET DT, Serial port setup; Z3EIRL TLIZE WY,

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

X 3.7 minicom DEE
3. X 3.8. minicom DY) 7IJLIR— K DEKE] DNRRESNEFI DT, AF—%3#L T Serial Device

ZEIRLTLIEE L,

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

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

X 3.8 minicom DY) 7 )LiR— k DERE
4. Serial Device I[CfERAT 2 U7 ILIR—hEANDLTEnter F—%#MUL T 2SN,

USB to ¥ YU ZIVE#T — T IUERKDT/N\A AT 7
1 IVRER T =

=0 Linux T USB to U PILERST — 7 L EES UIBA. VY —
L TOESBOTNERINET, OVPERSINAL TH.
dmesg AV REZETITZIET, AV EERITDIENTESE
¥,

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

usb 2-1.2: Product: FT232R USB UART

usb 2-1.2: Manufacturer: FTDI

usb 2-1.2: SerialNumber: A702ZLZ7

usbcore: registered new interface driver usbserial

usbhcore: registered new interface driver ushserial generic
usbserial: USB Serial support registered for generic
usbhcore: registered new interface driver ftdi_sio

usbserial: USB Serial support registered for FTDI USB Serial
Device
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ftdi sio 2-1.2:1.0: FTDI USB Serial Device converter detected
usb 2-1.2: Detected FT232RL

usb 2-1.2: Number of endpoints 2

usb 2-1.2: Endpoint 1 MaxPacketSize 64

usb 2-1.2: Endpoint 2 MaxPacketSize 64

usb 2-1.2: Setting MaxPacketSize 64

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

3.9 #l. USB to ¥V 7L &y — T )L EkkoO s

rEEoOoHh 5 USB to &Y 7ILERT — T )LAY ttyUSBO ICE] D
LTonfc ENPMDET,

5. F*—#%# L T Hardware Flow Control Z No ICERFE UL TLEE W\,
6. G F—%3# L T Software Flow Control Z No ICEREL TLEE W\,

7. ¥F—R—ROEF—%=WMLTLIEETW, "X 3.10. minicom DY ZIJLiR— Kk DINT XA —45 D&
Tl DERRESNZEY,

- [Comm Parameters]-—-—----—- +

Current: 115200 8N1

Choice, or <Enter> to exit?

| |
| |
| Speed Parity Data |
| A: <next> L: None S: 5 |
| B: <prev> M: Even T: 6 |
| C: 9600 N: 0dd u: 7 |
| D: 38400 0: Mark V: 8

| E: 115200 P: Space |
| |
| Stopbits |
| w: 1 Q: 8-N-1 |
| X: 2 R: 7-E-1 |
| |
| |
| |

3.10 minicom @YU ZJLIR— K DIKT X —45 DRE

8. X 3.10. minicom DY YU FZJJLiIR— KR DINS XA —F DHE, Tk, &BEL—~, T—FE. X
Ay Z7EY b XUT A DEREETVWETD,

0. fﬁ?‘@aﬁi{ ¥ TCurrent) ICRRENTVWET, ZNZNDEOHRIE " 3.11. minicom &
YZIR—MDEREME ZSBL TSIV,

Current: 115200

XL — Zijfwh
F— 9§ AU L1

3.11 minicom ¥ Y ZJ)Lik— k DR E(E
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10. EF—Z# U T, Ikl —bh%Z 115200 ICREL T IEE LN,

11.QF—Z#HLT, 7—9KZ 8. NUFr%ZNone. Ay TEYRZ 1ICRRELTLLRREW,

12. Enter ¥—% 2@ L T, "X 3.7. minicom O%E, ICR-> TLEE L,

13. T 3.7. minicom DFRE, H5. TSave setup as dfl; Z3EIRL. BREEREFEL TLLEE L,

14. TExit from Minicom; %3&3iRU. minicom OFREEZKRTLTLEE W,

minicom ZiEEIS B3 IciE. K 3.12. minicom &&1AE OD&SIcLTLIEE W,

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

/

3.12 minicom &1/ %

TINA AT 7AIAEE FEICK > T /dev/ttyS0 ¥ /dev/ttyUSB1 7¢ &
FEDORTHEBERBBZHZEDNHD T,

minicom A —7>9 2% /dev/ttyS0 ¥ /dev/ttyUSBO & W > 7T /N1 X
774 )bi&. root £fzld dialout ZI)L—FICBLTWA 11— —UHT7
JEATEXH A

1—H%—% dialout ZI)IL—FIcANS 2 &ET. MUE. sudo ZfEH T (T
minicom T /dev/ttyUSBO0 A — >G5 ENTEZFT,

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

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

+ —_——

Leave without reset? |

Yes

No |

1
T

/

3.13 minicom & TSR

Ctrl-a [CHEWT z F—Z AHNT B &, minicom DAY Y RAJILTIHRR
SNhEd,
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3.3.3. Armadillo D&l
3.3.3.1. Armadillo & BI%F PC % #:#%

Armadillo-640 & BFEBEDEHAI%Z "X 3.14. Armadillo-640 OEHl, ICRUET,

® ®© OO0 © 6 06 00 O

3.14 Armadillo-640 D#i#wEH5l

Armadillo-640

AC 745 7% (5V/2A)

YA PC

USB > U7 IVEMT 575
USB2.0 7 — 7 JL(A-miniB ¥ 1 )
LAN HUB

Ethernet 7—7JL

microSD 71— R

USB XEV

U7 ART—TI
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EZF PC h* Windows D&, —&8D Bluetooth /N1 A R Z 1 /A
USBOvVY—IlA4vd—T7x1—AERUR—KESDODCOMEZEELT
BEL. USBOYY =LA VY —T7 2 —ZIWFHBATELRWNT ENHBD FT,

o FIAA RS- -
TrAIWE  BfRA BTN ALTH)
&= | 5| | =

0 Bluetooth

=@ IDE ATAJATAPI J/R0-3-
? Junge Connectivity

i A-FAOANGLUES
F-mi-F

O JvEa-5-

i $IUF EFA BT -4 IV MD-5-
i YAFLTIAR

[ AT-+n-FEaEmy£E

By 52Uz 71012

¥ YIboI7 Jum-Fub

B YIRIIF FIAA

= THAY F5T

0\ TR FITF5-

& Ry b0-0 FITS-

& /o7l

Ea-XY AV5-TT(ATIAA
8 Jr-LoI7

v i Ak (oM ELPT)

& Blustooth U ZZ&MEELUT L (COMT)

§ Blutooth U ZiZmmIEEL YT )L (COME)

H Intel(R) Active Management Technology - SOL (COM3)

& USB Serial Port (COM?7)

X 3.15 COM7 h'#& U TWBIRRE

ZDBEIE. TINAAYR—I v —h5 Bluetooth DT /N1 XA %&EIRL T
TTR— N DEREFEMFRTE S COM OBEEAZZLHET SH. Bluetooth
FINA ZBEERHICLTLIEE L,

& FIAA RS- -
TROWE) BEA ERM ALTH)
=@ =

9 Bluetooth

=@ IDE ATA/ATARI IHO-5-
( Jungo Connectivity

i A-FAOANBEUER
F-h-F

= JvEa-5-

W HovE EFA BEUT-L VRS-
i YAFLTFNAR

| AT-FD-FEHEUEE

By £FaUF 712

B voboIF -k

8§ YIRIITFIAA

= T1AT 54T

0 FATLA PS5~

& xyh7-7 FFT5-

B 1tv7Y

Ea-RY Av5-TTAAFIAA
¥ Jr-LoIT

~ i -k (COM ELPT)
§ Bluetooth U ZiZHmMIEEL YT (COME)
@ Bluetooth U 7iZENEESUTIL (COMS)
i Intel(R) Active Management Technology - SOL (COM3)
& USB Serial Port (COM?7)

[X] 3.16 Bletooth ICEIX D COM ZZEE L fcikRE
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REYY>YTHZATDEICUSB OAVY — LA VY —T 1 —AT/I\A A%
BT IEEIF. COEERIHOEFT A

3.3.32.USB Y U ZIVEMTF 5T 5 D A&

USB YU ZIWEMT T T757E. BEDT—7I)L% 1 E> & LT, Armadillo-640 @ CON9 1,3,5,7,9
EreEmLET,

USB YU ZIE T T %EHRT BHEDEEIEF. CON9,CONT4 ZH > TWBVILIDNKL o
TWBDTENZBHHICLT, TRIOKLSICERL T ZE L,

3.17 CON9-USB ¥ U Z )V Z#a 7 57 45 ki
3333. Yy YIREYORFEICDOWT

Vv VI DREEEET S ET. Armadillo-640 DEFEEEITZENTEXT, Vv /WD
BEICDWTIE M3.6.17. BEITNA RZEET D, 2SRUL TS,

v yIKEVDMEIR TR 3.18. JP1. JP2 DfIE, THESRL TLEE L,
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3.18 JP1. JP2 OfuE

290V NERBEIBL TN BRDERNBD T, TR JP1 EA—T>, JP2%EY3—h
EBRELTREET,

Iy YINDA—-T>, Yg—hEE

A=) EFEIvIEICT v VI Ty NEEREL TWR
= — \REETT,

H ryg—hK) ERFEIvoREVICTvr YTy NEEELTWS
IREET T,

334 ASA RAAYFDREICDWT

USB YU FPINEMTP I TIDAZA RRA Yy FERETZET, 7T—hO—5—DEHE—RZE
BIHIENTEFXT,

K 3.19 X514 RXA1 v FDERE

Q 7O FY-RBERIFE-REBDET, RFE—RTR., 7—bO—%5—DavxrRrR7O0V7
hHEEENL KT
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Q@ 7T hrO—Y-R@FA-NT—FE-RIBDFET, A—rT—FrE—RTE 7—rO—5—0D
AXyR7O0V7hPRERENT, OS ZEHEHHL XY,

/

3.34.1. &

USB Y U ZIVEBRT T T INKERDIBEA—NT—NE—R&KED,
Linux D\eE& U9,

BIRANA VY —7 1 —RICERZESIT 5 & Armadillo-640 HEEIL £ 9,

/

USB YU PIERT T TIDAZA RAA Y FPI—HF =AM VvFICk>
TEHE—RNAZTDLDOZET, FULLIE M3.3.3.1. Armadillo & EHFAE PC
HER . 8334 ATARAAYFDREICDOVWT, E#sRLTLE
=LY\,

UTicEsO s/ oflzRrULET,

Net:

Normal Boot

U-Boot 2020.04-at15 (Jun 09 2023 - 18:46:32 +0900)

CPU: i.MX6ULL revl.1 at 396 MHz
Model: Atmark Techno {product}
DRAM: 512 MiB

setup_rtc_disarm alarm: Can’t find bus
WDT: Started with servicing (10s timeout)
PMIC: PFUZE3000 DEV ID=0x30 REV ID=0x11
MMC:  FSL SDHC: @, FSL SDHC: 1

Loading Environment from MMC... OK

In: mxc_serial

OQut: mxc_serial

Err: mxc serial

switch to partitions #0, OK

mmc@(part @) is current device

flash target is MMC:0

Warning: ethernet@2188000 using MAC address from ROM
eth0: ethernet@®2188000
Fastboot: Normal

Hit any key to stop autoboot: 0

switch to partitions #0, 0K

mmc@(part @) is current device

6859976 bytes read in 162 ms (40.4 MiB/s)

Booting from mmc ...

37363 bytes read in 6 ms (5.9 MiB/s)

Loading fdt boot/armadillo. dtb

45 bytes read in 4 ms (10.7 KiB/s)

4587 bytes read in 5 ms (895.5 KiB/s)

Applying fdt overlay: armadillo-640-Lcd70ext-100. dtbo

it Booting kernel from Legacy Image at 80800000 ...
Image Name:

Linux-5.10. 180-2-at
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Created: 2023-06-09  9:48:24 UTC
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 6859912 Bytes = 6.5 MiB
Load Address: 82000000
Entry Point: 82000000
Verifying Checksum ... 0K
it Flattened Device Tree blob at 83500000
Booting using the fdt blob at 0x83500000
Loading Kernel Image
Loading Device Tree to 9ef1d000, end 9ef49fff ... OK

Starting kernel ...

OpenRC 0.45.2 is starting up Linux 5.10,180-2-at (armv7l)

* Mounting /proc ... [ ok ]

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

* /run/lock: creating directory

* /run/lock: correcting owner

% Caching service dependencies ... [ ok ]

% Clock skew detected with ~/etc/init.d/devfs’

% Adjusting mtime of “/run/openrc/deptree’ to Sun Jun 11 01:34:52 2023

* WARNING: clock skew detected!

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

[ ok ]

% Mounting security filesystem ... [ ok ]

* Mounting config filesystem ... [ ok ]

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

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

* Mounting /dev/shm ... [ ok ]
fsck_atlog | % Checking at-log filesystem /dev/mmcblkOgpl ... [ ok ]
udev | * Starting udev ... [ ok ]
fsck | % Checking local filesystems ... [ ok ]

root | * Remounting filesystems ... [ ok ]

Localmount | % Mounting local filesystems ... [ ok ]
over layfs | * Preparing overlayfs over / ... [ ok ]

* WARNING: clock skew detected!
hostname | * Setting hostname ... [ ok ]
sysctl | % Configuring kernel parameters ... [ ok ]
udev-trigger | * Generating a rule to create a /dev/root symlink ... [ ok ]
udev-trigger | * Populating /dev with existing devices through uevents ... [ ok ]
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
syslog | % Starting busybox syslog ... [ ok ]
dbus | * Starting System Message Bus ... [ ok ]
klogd | % Starting busybox klogd ... [ ok ]
networkmanager | * Starting networkmanager ... [ ok ]
dnsmasq | % /var/lib/misc/dnsmasq. leases: creating file
dnsmasq | * /var/lib/misc/dnsmasq. leases: correcting owner
dnsmasq | % Starting dnsmasq ... [ ok ]

* WARNING: clock skew detected!
buttond | % Starting button watching daemon ... [ ok ]
reset _bootcount | * Resetting bootcount in bootloader env ... [ ok ]
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podman-atmark % Starting configured podman containers ...Environment OK, copy 1

|
reset_bootcount | [ ok ]
zramswap | [ ok ]
zramswap | * Creating zram swap device ... [ ok ]
chronyd | % Starting chronyd ... [ ok ]
local | * local: waiting for chronyd (50 seconds)
local | % Starting local ... [ ok ]

Welcome to Alpine Linux 3.17
Kernel 5.10.180-2-at on an armv7l (/dev/ttymxc0)

armadillo login:

3342. 071>

EENTETITDEO070y 7Oy T RBRERREINET, PERETIE Trooty 21— —&, —K1—
H—T%H3 Tatmarky I—F—MNEELZXITH. Tatmarky I—F—F¥ERRETIZOY 7N TWE
FTDOT, Trooty A——7TOT1>LTLETW, Trooty 2—H—E@FFEIOT 1 VREITINAT—RK%

ABEFTICHFLWIRT—RZREINET,

root; A—HY'—7O%' 1> L. passwd atmark A~¥ > R Tatmark; 21— —D/XAT—R*%

Ean—1

ax &

952ET, Tatmarky I—Y—0Ov IDEERENEX T, REIT B/ RT—RNICIE@FAXEDT7ILT 7
Ry b INXZDTZILT 7Ry A, OS5 QXTOHFE. ZOMES - AFaRBRE)EEHDIENTEE

9,
1. root TOZA1 Y

EANRA T —RZZEBULEY,

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

New password: ‘]

Retype new password: (3
Welcome to Alpine!

@ FLWISXT—REAAULET
O FLWIKRT—REBAALET

2. atmark cOs'-1 >

YEREETOY 7 ESNTEI DT, root T—E/NRAT—RZZELTHSOV1VULET,

armadillo:™#f passwd atmark ‘)

New password:

Retype new password:

passwd: password updated successfully
armadillo:"ff persist file /etc/shadow (2)
armadillo:"ff exit

Welcome to Alpine Linux 3.17
Kernel 5.10.180-1-at on an armv7l (/dev/ttymxc0)
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armadillo login: atmark

Password: 6

Welcome to Alpine!

00

atmark 21— —®0 /XA T7—RKRZEIYV RTY,
IKAT—R 770 )L &EXKEILLET,
BEUR/NNAT—RTOVAM YT B EMNTEXT,

Armadillo BaseOS TlFIL—k 7 71 )L X7 AlC overlayfs ZAL T
BO, ZOFFTREIYATLDN OFF 93 EARBIFEATCULEWVET, %
D1z persist_file AYY RAFHEBREINTWET, OOV Y RZFAT
BETIT7AINBNTEREZRMRIZDIENTEXRT, KR T—RZH
FEURICIELUTOOAYT Y RZETLTLEE W,

[armadillo ~1# persist file /etc/shadow

persist_file AY > RICET 25ME 6.1, persist_file cDWT, =&
BUTLEESW,

3343. BTHE

eMMC ¥ USB XEVEHICEZAHZT o> TLWIRICERZUMT &, T—FHIET S OTEEMEN
BELEI, ZBLICKRTIEZHEIE. ROELSIT poweroff AY > REEFTUL. Treboot: Power

down; &ERRSINTD%EHE

=4
S

LTHhSERZYVIKL XTI,

armadi llo:™#f poweroff

podman-atmark
zramswap
local

chronyd
dnsmasq

klogd

buttond
networkmanager
syslog

udev

dbus
nm-dispatcher: Caught sig
localmount
localmount
localmount
localmount
localmount
localmount
localmount
localmount
localmount
killprocs

|
|
|
|
|
|
|
|
|
|
na
|
|
|
|
|
|
|
|
|
|

* WARNING: clock skew detected!

*

KR KK K KR KKK — KK KK KK X K KX ¥

Stopping all podman containers ... [ ok ]

Deactivating zram swap device ... [ ok ]

Stopping local ... [ ok ]

Stopping chronyd ... [ ok ]

Stopping dnsmasq ... [ ok ]

Stopping busybox klogd ... [ ok ]

Stopping button watching daemon ... [ ok ]

Stopping networkmanager ... [ ok ]

Stopping busybox syslog ... [ ok ]

Stopping udev ... [ ok ]

Stopping System Message Bus ... [ ok ]

15, shutting down..

Unmounting loop devices

Unmounting filesystems
Unmounting /var/at-log ... [ ok ]
Unmounting /var/tmp ... [ ok ]
Unmounting /var/app/volumes ... [ ok ]
Unmounting /var/app/rollback/volumes ... [ ok ]
Unmounting /var/lib/containers/storage readonly ... [ ok ]
Unmounting /var/log ... [ ok ]
Unmounting /tmp ... [ ok ]

Terminating remaining processes ... [ ok ]
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killprocs | * Killing remaining processes ... [ ok ]

mount-ro | * Remounting remaining filesystems read-only ... [ ok ]
mount-ro | * Remounting / read only ... [ ok ]

indicator_signals | * Signaling external devices we are shutting down ... [ ok ]

The system is going down NOW!

Sent SIGTERM to all processes

Sent SIGKILL to all processes

Requesting system poweroff

[ 274.621389] imx2-wdt 20bc000.watchdog: Device shutdown: Expect reboot!
[ 274.628443] reboot: Power down

Podman O> 7+ DRELH tmpfs THD. eMMC NDEZAHEIT> TLWRWEEIX. poweroff
ANy RzFERETICERZUIMT 22 ENAIRETT,

Podman J> 7 FDRELN eMMC DIFEP. %(Z rootfs M eMMC ICHZBRY 2 —LZEE
T 5L OBBHREMICENTIE, poweroff IY YV I\’@E% L. Treboot: Power down; &RRIhic
DZEZLUTHSBRZUML T LS W,

halt ¥ Y R TR T 72154, Treboot: System halted); &EFRRIh
TH 5K 128 M. Armadillo IFBEENICEES L X I, BRICKT S
B 37HIcH poweroff AXY REFIBL TSI,

poweroff MIFE. Armadillo-640 (&, ONOFF E>Z GND &> 3—h
TB5CETBRZEATZUCHBEERAUREBICADERT, DD,
RTC_BAT 5 /Ny 7 7 v TEIRHMME ‘fnéh’(b\%ﬁﬁ’o\ 5V ER%Z

= YoDbE 5V BRERZHEANL TH Armadillo-640 & U Fx T A, 5
L<IF 73.4.6.5. A5 OERFIME) 2L TSV,

3.3.5.VSCode Dty N7 v/

Armadillo-640 OFFICiEX. VSCode Z#FEAL XTI, FMERBIICUTOFIEEZEMRL T. ATDE I
VSCode R\ BIRAIIV ATy avEIORXRAVINMILBSATSU AV ARN=ILLTLIEE L,

UTOFIEIFESTATDE ETEML £,
3351 Y7 0707V TT—k

ATDE ®/\—2 3> v20230123 MU EITiF. VSCode I Y A KN —ILEADTcHFRICA >V Ak —
WY BREIRHDEREAD, AT DHICIEEHBRANDT v TTF— K ZT>TLLLEE W,

[ATDE ~]$ sudo apt update
[ATDE ~]1$ sudo apt upgrade

K320V 7k 727y TITF—MT B
VSCode #&E&# 9 Bicld code AV REETLET,
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[ATDE ~1$ code

3.21 VSCode %##&&9 3

VSCode Z&E#HT D&, HEABIKLI VATV Y3 VDA VAN =ILERE
LTLKBZEDRBDET, FORICEKRRINDYAT7ATICHK->TI VAR
N—IL%Z1T5 & VSCode #HAELTEZE T,

3.35.2.VSCode IcCHEHIT VAT >avEAVAN—=ILT S
VSCode L7 7V —y 3y ZREIBODITIRATavEAVYAN—=ILULET,

IVRTo2aviER—T YR TILAADSA VYA RN=ILTBHIENTEFXRT, VSCode Z#2EI L.
EYARN=DI VRT3 vzBERL T BRI A—AIC Tabosy EAALTLLE L,

EXTEMSIONS: MARKETPLACE

Armadillo Base OS Development Environment  <ix 1
- tools t with Armadillo Bas

Atmark Techno

Install

3.22 VSCode ICHFAT /AT a v A Y AN—ILT S

FRE iz TArmadillo Base OS Development Environment; @ Minstally R V&g &1V R
N—=ILIFETULET,

3.3.6. VSCode Z#{#HL T Armadillo Dty k7 v 7%Z1T5
Z ZTlx VSCode #{#EA Uz Armadillo Dty b7y TAEEBNULE T,
3.3.6.1. initial_setup. swu DIERY

initial_setup.swu (gAY A Y /RRXT— R P 1—F—EHOHREER E DHHARE Z Armadillo (T
VARN=ILTBHDT 7AIL TS, initial setup.swu TA VYA M—J)LENDI1—F—FEEOIRAEHN
TWgEe., I—HY—DPHELET7 IV T3 EB A VAN, @ 7Y ITF—RITBENTE
Ftho TDIco. FIRFIBEEIC initial setup.swu DA YA R—ILEITORENH D FT,

VSCode OERA > ®D [COMMON PROJECT COMMAND] m5 [Generate initial setup swu] %&
F{TFB&, initial setup.swu AMERREINET,
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L
ABOSDE EXPLORER

" COMMON PROJECT COMMAND

Generate Initial Setup Swu

Generate Container Clear Sswu

" CREATE NEW PROJECT
AB00
ABE

G4/X2

3.23 initial _setup.swu Z{ERRT B

FIERTHICEBEREDANZROSNE T, ANITEHREDANRZ K 3.24. initial_setup.swu
VIEI4ERREORERE) ICRULET,

Executing task: ./scripts/generate initial _setup swu.sh

mkdir: &4 L2 K'Y ’/home/atmark/mkswu’ % {ER L £ L 7=
BMETFAIEFTEH L ZF L7 : /home/atmark/mkswu/mkswu. conf
HBAEDITY 3 —L(— A EAS LT : [COMMON_NAVE] @
SEREDRD/ART— REAN LIV (4-1024%5F) O
SFRRZDHED/NR T — K (FEER)

Generating an EC private key

writing new private key to ' /home/atmark/mkswu/swupdate. key’

Ty TFE— A A=V EESELETA? (Ny) ©
Ty RNT—0F0 )R LA A=V a4 VR M—LTREICLETA? (V/n) ©
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root /XA 7 — K (5]

root 1—HY D/ —K (FEER

atmark 1—HD/R2T— R (ZDOHEETHY Y rEOv s LET) : O

atmark 1—H D/ 7 — K (FEER)

Base0S 1 X — @ armadi L Lo. atmark-techno. com 4 —/N—ASDHEET v F5— FEFWETHA? (Ny) @
abos-web M/SRT—REHRELTLIEIL,

IRAT— R&EZELARWES abos-web IFFEHETEAAYET,

abos-web 1—H DA T— K (ZDBAFRTAYY hEOv s LET) : O

abos-web 1T —HD/XRAT— K (FE:R) :

/home/atmark/mkswu/initial_setup.swu Z/ER L F L7=,

” /home/atmark/mkswu/initial setup.swu” ZZFDXFFHIIEATEETH
EV2—IIEEBILTA A=Y ZBEBRTZIGEIROITY RTEHR LTIV :
mkswu ”/home/atmark/mkswu/initial setup.desc” [ftBdD.desc 7 7 1 JL]

AVAN=IEIE, COT1ALI M) ZEHBRLAEVWEIITSERELTLEIWN,
BAEKXD EFHIALT Y TT—MIFT/INA AD /etc/swupdate. pem
HEBELRBRWVWEA VA M= TERLARYET,

* Terminal will be reused by tasks, press any key to close it.

[ATDE ~]$ Lls ~/mkswu
initial setup.desc initial setup.swu mkswu.conf

swupdate. aes—key swupdate. key swupdate. pem 9

¥ 3.24 initial_setup.swu #E4ERE RO ZERTE

COMMON_NAME [C(ZEEBASE®D Tcommon name; & U TESHPEENDOI B LS BRIEBDE
MEADLTLEE W,

SRR ZIRE T /R T L —X%Z 2BANLET,

swu 1M X—YBEHRZESLTIEEIC Ty) ZANULET, #FiMllE 76.7. SWUpdate &RES1t
IEDWT) Z&FICLTLLIREW,

FYRNI—=UOFO0 /D7 v ITF—hE2AVAN=I)LUEBWERIE Tn) ZAHULET,
root /XX T7—K%Z 2B AHDULET,
atmark I—H—®D/XRXAT—R%Z 2[EANDLET, AHAHLABEWGEEI——2OVv I ULET,

HEIZ Y 77— N ZEWOEETEHET, 22T Ty ZANd & TN Y hNY—0 T
/DY —=NR=D57vTITF—hDOBEEEZEZ L. BENICA Y AM—ILLET,

abos-web ZFEHT 3HBEIF/ICAT—REREL TS L,
ER U7 71 L2 ESEL £ T, Tswupdate.aes-key) (ZESILDBEICOIMEBRINET,

OO0 0060 06060 ©

T 7A)UIE " /mkswu/initial _setup.swu [CRFEENTWVWET, 2D SWU M X—I% 3235 SWU
ARX—=IDA VA=) Z#ZBRBLT Armadillo AT YA R—=)LLTLIEE W,

AV AM=I)LRIC ~/mkswu T« L7 NYLLTIC3 % mkswu. conf &, 87 7 )LD swupdate. * Z 73
CEBWVWESICLTLEE WL,

3.3.7. 11— —&%
Ty hY—0F0 /BEESHBOI—F—ICH LT, BAZATOREABT—4 QREPAL

BHNSEZREITITEY—EARE, IV -BRIDERABY—EXZRFEHIENTERT, U—
EXZzRF2eHiciF. "7y h~N—077/ Armadillo U b IC2—F—EFZTI2RENHD XTI,

74



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

1-Y—BRTBERDESBY—ECRERF BT ENTEET,

- BRARPEHmREDEBEENDORE - BfE
- BAERTORERART—FDY U >O—NR
- REEGON—Y 307y IS EFRTEOEHA S TEE
- ZEERICETIREEI T PRV NEOBHN S BEE

HULKIE. TPy bh~¥Y—2F727 ./ Armadillo 1 b ZTELIEE L,

7y h~N—257%2 ./ Armadillo Y1

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

3.3.7.1. BARmEIR

1-Y-BRETHIC. BARRERTZIET. BAZATOREAMT—4, 25 YO—RT
BTENTEDLSICRDET,

BARBEROFUWFIRIIUTO URL Z2c2RB<EE 0,

Armadillo-640 A S RE %

https://armadillo.atmark-techno.com/armadillo-640/register

34. )\—RO - 7DHK:t
Armadillo-640 OEEL R P IEREER ED - DERETBHRICODOWTERAL £,
34.1. EEERBTFT—YIcOW\WT

Armadillo-640 DR BEEBEEHBRT —Y%=. 7y hY—2F%7 ./ Armadillo Y1 ~; h5 TEAE
AT ORENET—4Y) EUTHY U YO—RABETIT D TTHERLLIEE L,

342 B&/ 14X
CONT1(LCD#:3E1 7 —7 =z —R)={EHAL T, Armadillo-640 & LREEREERT &, BET/
AZXADEBICRDIBENHDET, . A—FTAATVTDEISBREINKELZEEFHTZT/INA X%
IREMRICEE T 215E. FFC @ GND f20EHED A TIFXRWVWIRET/ A AHFKE T ZHREENH D £7,
BEt /A XERBS T ledic. UTORENMENTT,
. V—JLR{FFFC #{ERY 3%
- REDRZGE. T—TILERD LD
- V=)L RIZIEEREN R D GND ([C#Ef 9 %
- Armadillo-640 @ GND(EE VL) & IhiRERD GND Z# KWEBPEBAR—UETERIT S
- READILELE YV IE Low LRILVHEAHET S

- ERYBRILERE > (F YT Y (1000pF 2E)Z /LU T GND &##t9 5
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3.43. ESD/FYU—
Armadillo-640 @ ESD i =@ EE B3 coic. UTOXNENMRN T,
- Armadillo-640 =& EBEMAXRICHMAH. GND(EEN)Z=EER UETERIT D
- TEEATEMT S
Ffc. Armadillo-640 [CER I NI —TJILHBACBEIT 2L 5 BRRERETIE. 7—JILICEA
UDIcEY—YEDARNLRAICEDA VY —T7 1 —ABBIBIESINZHBENH D £I, A ML AANDTH
MHaEEEIESICIE. LTONERIHENTT,
. BENTEEE S O GND #ix b9 3

V- LRREOT—TILEERT S
3.4.4. &

Armadillo Base OS [CIZE# T, CPU ¥ SoC OREZ7O7 74 YV T93Y T M0 7HESE
SNTWVWBDT, BEFRHCHEIZLTL I W, FMiE 6.13. EERD Armadillo DREZBIET 3,
SR UTLLEZ L,

3.4.5. fiidRR— R D&t

Armadillo-640 MIkEE- >5—7 —2(CON8, CON9, CON14)Iz(d. HHOME%E S > iESH
PERENTH D, B BHEEIERN AR T,

IRA > Y —7 1 —RICEHR T 2ERZRE I SROHERFEICOVT, HRALET,
3451. Ev7PY1>

Armadillo-640 Tld. &R 2.2. 1R, OILEA VI —T 1 —ADBICHDERD OEEN LR TEE
T, e, CZICEEHDINREE. BENICEEZE D U TIIZGEDRAETI DT, HDELQEEN
FARTEIRTEShIE. TArmadillo-640 YILF 7L UV XK1 TREITIDINENHD XTI,

NILFZFL U RAERTIE, FEVICEID Y THELKEKEDMIC, VY NEDESRKE., 7IL7Yv7/5
DUBIOAESEDEREERTEZENTEEXT,

REBEEDFEMBR RNV ERIZEE. NXP Semiconductors DiRk—AR—I M55 o> O— RATHE
2. TiMX 6ULL Applications Processor Reference Manualy %= CH#EFR < f£2E W\, Armadillo-640
EEOBERERVNT, EEZCOHDERBERIEINSOYZ2TILIC, IRTEHINTWET, &R
LYITWVNELSIC, VILFFL I RAEW® 13452 CON8, CON9, CONT4{Lk1 >y —T x—2R); I
iIMXBULLOEYZY IV MO—5—RZZRHLTEDITTDT. BIFTERLLT L,

Armadillo-640 ¥ILF 7L U X%kid "TArmadillo-640 YILF 7L 7 A3k,
[https://armadillo.atmark-techno.com/resources/documents/
L armadillo-640/manual-multiplex] 5% 7 Y O—RK UL TL &L,
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3.45.2. CON8, CON9., CON1T4({Hhdk1 > 5 —T = —2R)

CON8. CON9. CON14 [3tEREHRADA Y Y —T 1 —ATT, EROEENILFTILIA)ZH >
fo iMXBULL DfEFHR. /NT—XXI X2 K IC @ ON/OFF 55, i.MX6ULL ® PWRON {§5%&h it
SNTWVWET,

A

BEHEFTICE D HTHRERES (USDHC2, UARTT1. ESPI1, 12C2 F)H®
HHEXRIN BUESREHREY TERKIHATEZEA

#z 3.5 CON8 55 Hc7

EVES B4 /O |

1 GND Power EIR(GND)

2 GND Power EIR(GND)

5% 3.6 CON9 555!

EVES ¥4 /0 il

1 GPIO1_1022 In/Out IRERAE A, i.MX6ULL @ UART2_CTS_B B> Ic#E#H(CTS/RTS 5%
FEYT 3BOEER)

2 GPIO1_1023 In/Out IERAE A, i.MXBULL @ UART2_RTS_B EVIc##(CTS/RTS 5%
AT IBOEER)

3 GPIO1_I017 In/Out IRERAH . iMXBULL @ UART1_RX_DATA BV I

4 GPIO1_I031 In/Out IRERAH . iMXBULL @ UARTS5_RX_DATA BV I

5 GPIO1_I016 In/Out IRERAH D iMXBULL @ UARTT_TX_DATA £ > (C#E#E

6 GPIO1_I030 In/Out IERAH . iMXBULL @ UARTS5_TX_DATA E > (C#E#t

7 VCC_3.3V Power BIR(VCC_3.3V)

8 VCC_3.3V Power EIR(VCC_3.3V)

9 GND Power EIR(GND)

10 GND Power EIR(GND)

11 ONOFF In i.MXBULL @ ON/OFF 8. #A—7> RL A > AA. i.MX6ULL ® ONOFF
EVIicER. iMX6ULL WERT 100kQ Z)L7 v Z(VDD_SNVS_3V)Eah T
W&,

12 PWRON In IRNT—=YRIAYKNICDPWRONES, A—TYRLA VAR, IRNT—Y
XIAYKIC DPWRON EY & i.MX6ULL @ PMIC_ON_REQ Evicks
#e. iIMXBULL REB<T 100kQ ZIL7w Z(VDD_SNVS_3V) e TW&Ed,

13 GPIO3_1023 In/Out IRERAH . iMX6ULL @ LCD_DATAT18 E v (k. EiRLET10kQ 7
TV EINTWET,

14 GPIO3_1024 In/Out IRERAH . iMX6ULL @ LCD_DATAT9 E (k. BEiRET10kQ 7
WO ENTWET,

15 GPIO3_1025 In/Out IRERAH . iMX6ULL @ LCD_DATAZ20 E > (c#Efk. EfRET10kQ 7
TV EINTWET,

16 GPIO3_1026 In/Out IRERAH . iMXBULL @ LCD_DATA21 E v (c#E#kE. BERLET10kQ 7
WO ENTWET,

17 GPIO3_1027 In/Out IRERAH . iMX6ULL @ LCD_DATA22 E v (c#Efkt. ERET10kQ 7
TV EINTWET,

18 GPIO3_1028 In/Out IRERAH . iMX6ULL @ LCD_DATA23 E v (C#Efk. EiRLET10kQ 7
W ENTWET,

19 GND Power EIR(GND)

20 VCC_3.3V Power EIR(VCC_3.3V)

21 USB2_DN In/Out USB ¥ +#RAIIES. iMX6ULL @ USB_OTG2_DN B> Ik

22 UsSB2_DP In/Out USB 72 RAES. i.MX6ULL ® USB_OTG2_DP £ (Ci#Esk:

23 UsB2_VBUS Power ERUSB_OTG2_VBUS). i.MX6ULL ® USB_OTG2_VBUS £ > (C#i5E
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EVES Ev& l/O L]

24 USB2_EN In USB OTG2 D¥INEZ(ES. (Low: USB OTG2 Z CON9 THEMAY 5.
High: USB OTG2 %= CON5 TfEfd %), iR ET 10kQ L7 v~
(VCC_33V)EenTW&ET,

25 GPI104_1006 In/Out HERAH . iMX6ULL @ NAND_DATAO4 &' IC#fit

26 GPIO4_|007 In/Out HEERA LS. iMXBULL @ NAND_DATAOS &' I # it

27 GPI104_1008 In/Out HEERAE . iMX6ULL @ NAND_DATAO6 &> I

28 GPIO4_|009 In/Out HEERAE . iIMXBULL @ NAND_DATAOQ7 £ I H

CTS/RTS EE5#R&FAI 2 REDEER

i.MXBULL @ CTS. RTS 51— UART DES & ZRINTICE >
TWXT, BRERICEELTLEZ L,

CON9 DT7—KRE—REEEVICDWT

CON9 @ 17 E ¥ (GPIO3_1027) % 1* 18 E >~ (GPIO3_1028) (& .
i MXBULL DB ROM IC &2 T — M E—RBREELVZFALTWVWET,
BREAR., 7—RE—REREDEHIC. ERLEDTILY D VIEHT Low
LARNILOREZREFLTWE T, BERIUGWEMEZSIERIITRRE GRS
e, BREARNS U-Boot HEMET X Tld. Low LRILZRFL T
RETHEALLTZTI W, T—ME—REREDFHMICDEEL TIE. NXP
Semiconductors DMR—AR—I M55 U O— RagExR liMX 6ULL
Applications Processor Reference Manualy Z &R 230\,

% 3.7 CON14 {§5E5

EYES Ev# I/O B

1 VCC_3.3V Power EIR(VCC_3.3V)

2 GND Power BIR(GND)

3 GPIO1_1020 In/Out HERAE . iIMXBULL @ UART2_TX _DATA E > ICHR
4 GPIO1_1021 In/Out HEERAE . iIMXBULL @ UART2_RX_DATA E > ([CHE#t

3.4.6. EBLHR
3.4.6.1. ETRAER

< 3.8 N RKER

HE i) Min. Max. Bify 5%

EREE VCC_5V -0.3 6.0 \% -

AHAEBEUSB EF L) VI,VO -0.3 OVvDD Vv OVDD=VCC_3.3V

+0.3

ANEEUSBES) VI_USB -0.3 3.63 \% USB_OTG1_DP,
USB_OTG1_DN,
USB_OTG2_DP,
USB_OTG2_DN

RTC NNy o7y JTEREE RTC_BAT -0.3 3.6 \Y -

EAREHH Topr -20 70 ‘C EERECL

78

FFiR




Armadillo-640 #@®~¥ =27 )L

R

3.4.6.2. #HREENERMG

T BRAERIE. H5DBERFRAEPHBRINLICENT, BRTHEXT
FRSIRWMETT, LEEDEICHU TRAEZ D > TERALLLS W,

# 3.0 HEREEERG
IEH £s Min. Typ. Max. =Tiva &%
BIREE VCC_5V 475 5 5.25 \Y -
RTC Xy o7y & RTC_BAT 2.75 - 3.3 \ Topr=+25C
IREE
PR B S0 Ta -20 25 70 v wEREZE

[al5/N: 009C00010001~009C00060102 @ Armadillo-640 Tld. TEREME 2.95V T,

3.4.6.3. AHHOA V5 —7 2 —ADESKILAR
& 3.10 AHAA > 5 —7 2 —X(BR) DESHILIR

IEH kel Min. Typ. Max. - Liv2 &E
5V BIREE VCC_5V 4.75 5 5.25 V -
USB_OTG1_VBUS
USB_OTG2_VBUS
3.3V ERERE VCC_3.3V 3.102 3.3 3.498 V -

x£3.11 ABAAM Y5 —T7 1 —ADESHILHR(OVDD = VCC_3.3V)

HE ke Min. Max. Bify 5%

N LRIVEHEE VOH OVDD-0.15 OovDD \Y IOH =-0.TmA, -TmA
O—LANJLEAEE VOL 0 0.15 \ IOL =0.TmA, TmA
N LARIVAHEER VIH 0.7x0OVDD OovDD V -
O—LARJIAHEBEEER VIL 0 0.3x0OVDD \Y -
AO—LARJLASIEE(ONOFF VIL 0 0.9 \Y -

E5)

O—LARILAHBE VIL 0 0.5 \Y -

(PWRON 8)

O—LARNJLAAEE VIL 0 0.19 \ -

(EXT_RESET_B §5)

AN =2 &R (no Pull-up/ [IN -1 1 uA -

Pull-down)

Pull-up #E41(5kQ) - 4 6 kQ -

Pull-up #&31(47kQ) - 37.6 56.4 kQ -

Pull-up #EHT(100kQ) - 80 120 kQ -

Pull-down #£#1(100k Q) - 80 120 kQ -

EIA—N—Y2—hEFYF =22 —KEOBVETTHND 4ns ZBZIRVNESICLTLIEE W,

3.4.6.4. BIREIEE DB

BREROBHIIRDODEEDTY, BRANA VY —T7 2 —X(CON12 Ffzld CONI3)N5DAAE
FEZz/NNT—XRXIAYKICPMIC) TEBEICERL, RERRELVE VT —7 o —X (gL TL
EYo BAVI—TI—APRAVFVT - LFa2L—YDRAEHNEREBEZEBZIBVEL DI, HEBHEE
fRDER. HIEERORE 21T > TS,
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Power Inputl

VCC_5V

Output Current 1.5A(max)

i.MX6 GPIO1_1019 —|EN

1
Power
Switch

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

CON12 1pin
Input Current 2A(max)

Power Input2

CON13 2pin
Input Current 2A(max)

PMIC
(PF3000)

sw2

SW1B
LICELL

SW3

VLDO1

12¢C VSNVS

PWRON
RESETBMCU

INTB V33
STANDBY

USB_OTG1_VBUS

USB_OTG2_VBUS

Per Port

+3.3V, 1250mA(max)

i.MX6ULL
and
DDR3L SDRAM

NVCC_GPIO
NVCC_LCD
NVCC_ENET
NVCC_NAND

NVCC_CSI
NVCC_UART
NVCC_SD1

VDD_SOC_IN

NVCC_DRAM

VDDA _ADC_3P3

]— VDDA_VREFH

hl

»i VDD_SNVS_IN
F
VDD_HIGH_IN
Power
i.MX6 SD2_RESETB—p| EN SWitch

i.MX6 POR_B

Current Limit 0.6A(min)

Output Current 500mA(max

Internal

Circuit

3.25 EIREIEE DAL

RTC Backup RTC_BAT
CON13 1pin !
|
|
|
|
|
| i.MX6 12CT 4
i.MX6 PMIC_ON_REQ —
| i.MX6 POR_B 4—]|
| iMX6 GPIO5_1004 4—
| HMX6 PMIC_STBY_REQ —|
L
SEN=IN s N 5
BIRY— TV AFRDEED T,

LCD I/F
CON11 1,2,3pin

USB Host
CONS5 1pin

USB Host
CONS5 5pin

Micro SD Slot
CONT1 4pin

Serial I/F
CON4 10pin

LAN I/F
CON?7 9pin

JTAG I/F
CONT10 1pin

LCD I/F
CON11 4,5pin

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

Ext. I/F2
CON14 1pin
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: f 3V —mmmeeeee
; | 650us
26V --booenooee- Pe----
3 5ms 3
0.6V ' !
VDD SNVS 3V ______ / :
D ams f
— ! '
PWRON ‘ ‘ ; ;
3 4ms /
VDD_HIGH_IN y
VDD_SOC :
VCC_3.3V —2ms

NVCC_DRAM
VDDA_ADC_3.3V

i, 105ms
i.MX6 POR_B -

X 3.26 BIR>—T VR
3.4.6.5. AEH S D EIRFIHE

Armadillo-640 (&, #hRA V5 —T7 2 —ADEVZHIET S LICKDEBBRZEA VT clEA TICYID
B2 ENTEFXT,

2T AED S OBEREIEICHELGUTOEEZHBALEX Y,
- ONOFF £~ 0 #lfE
- PWRON £~ 0 #lIfE
- RTC_BAT E>~
- ONOFF E> O#lfEllc D W\WT
ONOFF EviE. —EREMULEGND £ 3—h952&T. Armadillo-640 DEIRZ A 7 fcld
AVTBIENTEXT, AN 5 ONOFF EV ZHliET 255, EEOCHMETEERLEADT
A—TYRLAVEBEDENZERL GND &2 3— b BEIEZEERL TSI,
- BRAVHSBRATZICYIDEZBAE
- ONOFF EYZ 5B EGND £¥3—h9252&T, BRENATICHED XTI,
- BRATHSBRAVICYIDEZBHE
- ONOFF E>% 500 SUMLIEGND & 3—hF 22T, BENAAVICHRDET,

Eit LU CEBRZVIDEZA 2155, EICEESESH 5WULE
[7TH5 ONOFF E>%Z GND & 3—hULTLEE W,

81



Armadillo-640 ®HE~Y =27 )L FFR

BROA Y XIFAT7ORTIE IiMXBULL DIEEEBEEZT DR X1V

(SNVS LP) TEREENTWS o, BREATDIRETHEVY BRAS
EY>THUIESLKIEERA T THDZ T EERIBLTWET, FDT:
. TCICBRZBANUVLEEERNASKRWIRREIC /R 2 AJEEMED
HDET, BRATVORETHV BBREBANT DIHEIE. BEICE
BEANS-0H. BHULBEREZTTHS EVEREANTLLLESE
W

BROAVXEATDRRIERTC BATEVYHSD/NNY 77y 7
BRICKDREENS . RTC_BAT EVIC/NN\y o7y TER=Z A

HDUIRET BV BERZVI > cDE 5V ERZBANLTH, BVE

IRYIRTRIDERD A > Kfcl3A 7 DRI TS N KT,

- PWRON E > DFIEIC D WT
PWRON E>ix, GND &¥3—k9%Z&T. Armadillo-640 OERZEIEICA T T ZZENT
EEI, AEHNS PWRON EVZHlHT 2155, BEEDHMETEXRRADTA—TVRLA VIR
EDHNZ#ERHEL GND £ 3 —hIBEIEZERL TS0,
- BRAVHSEBRAZICYIDEZBTTE
- PWRONE>Y%ZGND &> 3—h922&T, BIEICERNIATICED T,
- BRATHSBRAVICYIDEZBHE
- PWRON EYZA—TVICTBHIET, BRENMAVICED XTI,
- RTC_BAT E>icDoW\WT

RTC BAT E>id. i.MXBULL DIEHBEE N R X1 > c3h % SRTC(Secure Real Time Clock) D
NNy O TPy TA VI —T 1 —RATY, RFBEEFRIMIM SN TERIT—F 2R FI WG
BlcoHERLEEL,
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3.4.7. ERKK

3.4.7.1. ERHRK

22,5

005 0 0 ©0 @o
olog © © =
olog 0 0 ©° 08 C
Q)@@@@Q o [-<X-]
(]
ap°0 2 oXe)
%,\ 0@ © [e)
< o 000G
S 00,
g @ 00
o @o@C
00
° O
nN\0000o N faN
o [/ eoo0 S

4-03.2¢@6.4PADD

PARTS HEIGHT MAX. 25

2-922(@4.6PAD)

KX 3.27 ERFEIRE K OBEENTE

6692

16

4787

172
1255
=
<

T/ ]
0:

[Unit:mm]

1619

Y —in
U

17

X 3.28 AR Y YHLTE

O of
3] 1
@ o) = R
% KJA -
| I s 0 i
™~ 3 L O
N 1] oo ol L
|32 B S - 5
. O] 8% oo? = 13
P & i <\J =
o ~
™~ ~—
A @;) 115
457
2
388
414 :
[Unit:mm]
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66

2628
1475
1375
117
9-p1
872 4-08.9
417 8-089| [ e8-#09 2003
10.16(P254x4> 59006060 06060606000600 .~
177862540 CY (DG 3 +3 353333333333 ({1
N f 4R64PR54x16) O 234]
Bb b g e
< TR 32 C
© S0 _ _
?\%}i} 2-91 8-0895 % R
& - ©
~o O~ Na-el x 4,0 @
SR S _ \18-009 ool [ 1o~
TI8IH| o o @ ‘ freeg &
QIS o 2-#895 3 %»C@ o
! >
QYN o 2-98.95 S To L
© 4-90.95
[@1)74 o |
C— Y ;
asA T 7.62P254x3)  14_g1
L78) =74 6781 [Unit:mm]

3.29 ARV Y ITE

BDET, T—AVPILRERZRET 256, HEIEEORBZS >~

n HEIRBRPEHREEICELD., ERLEOPRMUE. S FEBICRDIEN
BETORGTZEEWVWWZULET,

DXFERXDEREZ "7y h~—2 77/ Armadillo 1 b1 15 g
AZERFTOREART—5) ELTHY I YAO—RARETI,

=

348. A7 3 vm

Armadillo-640 DA T 3V @ICDWTIE, 16.24. AT a>vi Z2ZRULTLLEE W,

3.5. Device Tree A9V A XI5

at-dtweb ZFIFE LU T Device Tree Z XA I YA X9 D hHE%HBALET, at-dtweb TlE. Web 7
SO DOV IRBETdtbo 77 MILE LV desc 77 M EERTZIENTEET, HAYIA
ZONRISILEFEA VT —7 2 —A(CON9/CON14)E LKV LCD #hk1 4% —7 —ZX(CONT1)TY,

3.5.1. Linux 1—xXJLY —X1—RODOEUS
at-dtweb ZFERAT BHICIE. T Linux I—RILDY —XADA—REZABLTHELRELHD FT,

at-dtweb D" EE I ZDE Linux H—=xJILY —XI— RAD dts(Device

Tree Source)7 71 )L & Makefile TH D, Linux I—XRJILA X—=IDE

IWRETZREEFIHD XA, ZTDH. T Linux h—XRILDEIL
= RiFfTWEE A
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Linux A—XJILOEIL RFIEICDWTIE. 76.19.2. Linux 1—XIJLZEIL
K93, 2sRBLTLLEE L,

Armadillo Base OS %Ity Armadillo-640 Linux 1—=xJL [https://armadillo.atmark-techno.com/
resources/software/armadillo-640/abos-linux-kernel] 5 TLinux 1—%JLy 7 71 )L (linux-at-
a6-[VERSION].tar) #%7>A—KUL T, ROONYY REZETULET,

[ATDE ~J$ tar xf Llinux-at-a6-[VERSION]. tar
[ATDE ~1$ tar xf Llinux-at-a6-[VERSION]/linux-[VERSION]. tar.gz
[ATDE ~1$ cd Llinux-[VERSION]

ROAYXYREEFTLTC, F7AINMNIY T 4F2L—yavaEBERAULTEEZET,

[ATDE ~/linux-[VERSION]]$ make ARCH=arm armadillo-640 defconfig

3.5.2. at-dtweb D1 > A ~M—JL
ATDEQ I at-dtweb /S —Y %AV A RN—ILUET,

[ATDE ~J$ sudo apt update
[ATDE ~1$ sudo apt install at-dtweb

AV ARN—IVEHFDBERF. UTOAVY RERITURAIRNDEHRFZIT> TLIEE W,

[ATDE ~]$ sudo apt update
[ATDE ~1$ sudo apt upgrade

3.5.3. at-dtweb D#2E)
1. at-dtweb OEFFIHE

at-dtweb OREIERB T dicid. TRAIVNYTELEDTZ 7V —3>0 T RFALY—)b,
M5 Tat-dtweby Z3EIRL TLZE W,
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128138 1517 & 6 O

BRIEAD B syavtic /v —IvE—vv
oYy
PR @ riymEEE
$I42 ), Moz o
EEERDLES
P [i§ software & Upcates
YO REEFST | Tweaks
2T LY=L
TOTS=VT
1-71UTr 0; B

[V RC:EOME

Powered by Atmark Techno

3.30 at-dtweb DICENFHA

AVY RSAY ENSTH, at-diweb IY Y RTREITE T,

[ATDE ~]$ at-dtweb

1. /R—RODER
M—RZFERLUET, Armadillo-640 Z#IRLT. TOK; 227Uy 7 LFET,

Board selection x

Select a board

O Armadillo-640
Armadillo-610
Armadillo-IoT_A6
Armadillo-IoT_AGE
Armadillo-IoT_G4

Cancel 0K

& 3.31 h— REREH
2. Linux 71—« L7 MY DER

Linux 1—XILT«4 L2 NUEBIRUET, AV T4 F2L—Y 3 VFHOD Linux H—RILT«
L7NUAEREIRLT, TOKy #22Uw o ULET,
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Cancel Root directory of kernel source
O RALET7 L | « fatmark  linux-510 )

o F—L oLl - [t
v Fovo—k :
D REFaxVER
[ =

9 BX

[ol::-4

+ BT

X 3.32 Linux h—XxXIL7« L2 bV ZEIREER
3. at-dtweb OiEISET

at-dtweb HMEEIL. RD &K S ICEENRRENE T,

3.33 at-dtweb EEIEMHE
3.5.4. Device Tree 2 h XII1 X
3.5.4.1. BEEEDFEIR

KEBEDEIRIZ, R v 7&KAY 7 TITWE T, BEA LD TAvailable featuresy HSBZIC LW
Beex RZv o L. BEARIO TArmadilo-640; oB&ICE{LLiEEVICcROyYyIULET, fl&ELT
CON9Q 3/5 E>% UARTT(RXD/TXD)ICEREUL X T,

AIHEEEMNBRENTVWRWE VICIE GPIO OEENEIDHETENET,
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Available features

CAN

ECSPI

I2C

LCDIF

LU

PUM

UART

I UARTT(RXD/TXD) [ I

UARTZ(RXD/TXD)
UARTZ(RTS/CTS)
UART4(RXD/TXD)
UART4(RTS/CTS)
UARTS(RXD/TXD)
UARTS(RTS/CTS)
UART7 (RXD/TXD)
UART7(RTS/CTS)
UART8(RXD/TXD)
UARTE(RTS/CTS)

OPTION BOARD

X 3.34 UARTT(RXD/TXD)D K5 v &

Available features

CaN
ECSPT
I2¢
LCDIF
MQS
PWM

UART

OPTION BOARD

335CON9 3/5 EvADkOy
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3.5.4.2. (F5 B DHER

BEEARID TArmadillo-640; ICFAY Z7UTRELIEYZET VY 7T 2 LETENRTSNK
o EOEVYNEDEFICRIGL TWEDNEHERIT DI ENTEXT,

#l& LT UARTT(RXD/TXD) DIES&ZHRLET .

LVEUEEREETEE Armadillo-640

ADC n n 4
CAN

ECSPI

12C

LCDIF

MQS

PWAM

UART

OPTION BOARD

Propertles

3.36 E5 A DHER

BEEYZEIY YT T % EREBDDRRICED TT,

&

3.54.3. 70/\7T 1« DRE

W DO DHBEIC7AONRT A HRET DI ENTEET, BEARD TArmadillo-640, IR L2
BEEX VY v U 5E, BERETD Properties) S 70ONT 4 %&RT 2 ENTEET,

& LT CON9 4/6 E> D 12C2(SCL/SDA)D clock_frequency 7O/NXT 4 ZREL X T,
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Available features

CAN

ECSPI

I2C

I202(SCL/SDA)
I2C3(SCL/SDA)

T2C4(5CL/SDA)

LCDIF

MQS

PHM

UART

OPTION BOARD

clock_frequency =
1e0000

Apply

X 3.37 70/XF 1 DFRE
RELTONTERESEBICIE TApplys 22U v o LET,

Available features

CAN
ECSPI

I2¢

I203(SCL/SDA)
I2C3(SCL/SDA)

T204(SCL/SDA)

LCDIF
Mas
Pl
UART

OPTION BOARD

Properties

clock_frequency =
108000

X 3.38 700/ T 1 DIRTEE
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3.5.4.4. BAREDHIBR

2T OHEBEEEHIBRYT 21551, BIEmAL®D® "Reset configurationy #27 Y v 7 ULET, HEES & ICHI
B9 3EEE. BEARIO TArmadillo-640; oEY%#H27 w2 LT "Remove; #7U v o ULET,

Device Tree Editor P Save - Reset configuration
+ =4

By default, most of the external pins on your Armadille-64@ board are configured to be used as GPIOs.
This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, I2C buses and more.

Drag a feature you would like to export on the pinout and drop in on an available pin. You can't drop the desired feature on
any pin but only in the white-highlighted ones. Repeat for all the desired features and click "Apply configuration" when
done. To remove a feature, right-click its pin.

Available features Armadillo-640

MOS
PUM
UART

OPTION BOARD

X 3.39 £ T OHEEDHIER
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Device Tree Editor P Save ~ Reset configuration
+ =4 g

By default, most of the external pins on your Armadillo-64@ board are configured to be used as GPIDs.
This tool allows you to edit this configuration, emabling additional peripherals, like serial ports, I2C buses and more.

Drag a feature you would like to export on the pinout and drop in on an available pin. You can't drop the desired feature on
any pin but only in the white-highlighted ones. Repeat for all the desired features and click "Apply configuration" when
done. To remove a feature, right-click its pin.

Available featur

MOS

PN

UART

OPTION BOARD

.
@ ¢
o

X 3.40 UART1(RXD/TXD)DHlBx
3.5.45. Device Tree D7 71 ILDERK
Device Tree D7 7 )L Z £ T Bicid. BEELD "Save; 27U v I ULET,
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Device Tree Editor B save £ Reset configuration

By default, most of the external pins on your Armadillo-64@ board are configured to be used as GPIOs.
This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, I2C buses and more.

Drag a feature you would like to export on the pinout and drop in on an available pin. You can't drop the desired feature on
any pin but only in the white-highlighted ones. Repeat for all the desired features and click "Apply configuration” when
done. To remove a feature, right-click its pin.

Available features Armadillo-648

MQs
PH
UART

OPTION BOARD

X 3.41 DTS/DTB D4R
UTOEERLSBAvE—IDNRREINDE, dtbo 771ILE LV desc 771 ILDERKIETET T,

@cgDISVMfxT:- | Device Tree editor - 8 x

Device Tree Editor

Device Tree editor

This tool allows you to edit this col

Device tree overlay copied to dtweb-Armadil
640-at.dtweb.dtbo, SWU description file /home/atmark/mkswu/at-dtweb-Armadilo- bt only in the white-highighted
640/at-dtweb.desc ready to be used

Drag a feature you would like to
ones. Repeat for all the desired fe

CLOSE

OPTION BOARD

3.42 dtbo/desc D&ERRSET

EILRDNETITEHER—LT LY 5YUTO mkswu/at-dtweb-Armadillo-640 7« L7 K Ulic, DT
overlay 7 71 )L(dtbo 7 71 JL) & desc 7 7 A ILAEREINE T, Armadillo-640 RIEICEZ AL
BlE. mkswu AY Y RTdesc 7Z74IUH5E SWU A X—=IZERLTTYy 77— RULTLES W,

[ATDE ~]$ Lls ~/mkswu/at-dtweb-Armadil lo-640

armadi L lo-640-at-dtweb. dtbo update overlays. sh
at-dtweb. desc update preserve files.sh
[ATDE ~1$ cd ~/mkswu/at-dtweb-Armadi L Lo-640

[ATDE ~1$ mkswu at-dtweb. desc 0
Enter pass phrase for /home/atmark/mkswu/swupdate. key:
at-dtweb.swu Z/ERR L E L7,
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Q@ SWUAX—IZERULFT,

SWU A X—=Y%ZE>7y 77— hOFEMIF 13.23. 7y 7F—bMEREICDOWT, Z28RULTKE
SY A

3.5.5. DT overlay Ic& 3 HRIY~NY1 X
Device Tree (& DT overlay, (dtbo) Z{FEHEd 25 & THEETEET,

DT overlay ZfA3 22 & T, BED dits OFFHHNEEMICAD DDIFZKRET dts DEETLH
TERVWREZITOZIENTEFT,

/boot/overlays. txt (C fdt overlays % dtbo & TERET 5 I & T. u-boot NEFKFICEFD DT
overlay Z@E® dtb &FEELTREBILE T,

BEHE D DT overlay #ESBEIIUTOFAD K SICAR—ATRF L7 7ML BELZHITEIEMNT
=F9,

[armadillo ~1# vi /boot/overlays. txt (1]
fdt overlays=armadillo-640-Lcd70ext-100.dtbo armadillo-640-con9-thread-Llwb5plus. dtho

[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 ~]# reboot (3]

1 (&B8)

Applying fdt overlay: armadillo-640-1lcd70ext-100. dtbo 0
Applying fdt overlay: armadillo-640-con9-thread-lwb5plus. dtbo

: (EE8)

3.43 /boot/overlays.txt DZEEH

@  /boot/overlays. txt 7 7 JLic Tarmadillo-640-con9-thread-lwb5plus.dtbos ZEBMLF£ I,
77 AILDFEEUVBWESIEFRICER L TLIZEW, 2OT771IILOFEMICDOWTIE 355 DT
overlay IC& 2 HAITYA X, H#SBUTLLIZEW,

@  /boot/overlays. txt ZFRFEL. Py ITF—KDBETHRELEF T,
©® overlay DETOLOHICHEEELET,
(4) DUZILAVY—=ILDFBAEIC, u-boot lcKB XYy z—I %R TEET,

3.5.5.1. #£4tLTW3 DT overlay
LIT® DT overlay ZFHEULU TWE T -

- armadillo-640-cd70ext-100.dtbo: LCD A 7> avty 7 A Y F 5 v F/{XIL WVGA RE&%
BRI B RICEACIEE W,

- armadillo-640-con9-thread-lwb5plus.dtbo: Armadillo-600 Y —X WLAN OV iRA 7o 3>
Va1 FlEF. Armadillo-600 ') —X BT/THA 7> 3 > EY 2 —)L WLAN O YRI5,
Armadillo-600 Y —XBT/THA 7Y 3 VvEY 21— I)LZ2ERITDEBRICSHERL LI,
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- armadillo-600-button-enter.dtbo: SW1 D&% Debian lx&ERUCICLET., SWI1 OFT%
ENTER +—D ) U —-XICEIDYTET,

at-dtweb TYERL U 7z armadillo-640-at-dtweb.dtbo EERIC I 5D
dtbo Z{EHT 3154, at-dtweb TEREUZAARE DB TEHREDHEHF
U, EUKEMELRWEENH D I,

36. 19— x—ADERAEET/INA ADEHAE

Armadillo ZFHEWBFRICADRIIIC. BEITDZVRATAICERITDDEDHDIEETINA AEZDY
AV TERULTEELXT,

' 3.44. Armadillo-640 O > % —7 = —X; I Armadillo-640 D& A V57 —T 1 —ADAE%E.
% 3.12. Armadillo-640 1 5% —T7 1 —XA—8 | L&A VT—T 11— ADBEZRLEXT,

CON5 CON2

CONS = O) Qooos’ O: a@,@m
28|(a B 1000 0.0 02 ®coo 00
ﬂ:} con? ©2°°2000
[-X-]
© . 33
o0
CON9 0o
CONT1 b4
o0
S
o0
[-X-]
2 1@ 02
CON14 , o0
LED4— — 1 o o ©
e33O O IO Leos ‘e 320
CON10— ©0000600: gg1 56609000
i 5, © e g ©
@ o o 20000070 —1CON4
I T
CON12 [_U
CON3
[A Side] [B Side]
3.44 Armadillo-640 D1 > 7 —T 1 —X
% 3.12 Armadillo-640 f ¥4 —7 = —X—& [a
HBmES AVH—T1—R% BIE X—Hh—
CONI1 SDAVY—T1T—2R SDHK-8BNS-K-303-TB(HF) J.S.T.Mfg.
CON2 LANA Y5 —Tx1—2X TM11R-5M2-88-LP HIROSE ELECTRIC
CON7 A1-TOPA-2.54DSA(71) HIROSE ELECTRIC
CONS3 JYFPINAVEI—T T —R XM2C-0942-132L OMRON
CON4 A1-10PA-2.54DSA(71) HIROSE ELECTRIC
CON5 USB1v¥—71x—2X UBA-4RS-D14T-4D(LF)(SN) J.S.T.Mfg.
CON8 hRA VY —T 1 —X AT1-34PA-2.54DSA(71) HIROSE ELECTRIC
CON9
CON14
CON10 JTAGA V5 —T71—2R A2-8PA-2.54DSA(71) HIROSE ELECTRIC
CONT11 LCD#hiRA vy —7 T —X XF2M-5015-1A OMRON
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HaEs 1V9—T7x—R% BE X—=H—

CONT12 BRANI VY —Tz—2R HEC3690-015210 HOSIDEN

CON13 A2-4PA-2.54DSA(71) HIROSE ELECTRIC
JP1 EETNAAREY v N\ AZ2-4PA-2.54DSA(71) HIROSE ELECTRIC
JP2

LED1 LAN ZE— R LED SML-310MTT86 ROHM

LED2 LANU> 2727« ET« LED SML-310YTT86 ROHM

LED3 1 —4%'— LED(7R) SLR-342VC3F/LK-12 ROHM/MACS8
LED4 1—4%— LED(#&) SLR-342MC3F/LK-12 ROHM/MACS8
LED5 1—%— LED(&) SML-310YTT86 ROHM

SW1 1I—F—-XAvF SKHHDJAOT0 ALPS ELECTRIC

BRRORE. RREEZMOT. BHTRGHLNEEERL TLET,
LT TR &TN\A Z0EHAE. ARERMERAECOVWTBALTWEXT,
36.1.SD h—RZFERAT S

T OFBETE. HBOREMNFRERISZEIC. microSD/microSDHC/microSDXC 71— K% microSD
H—RERTEULET,

36.1.1. \—RU 7tk

Armadillo-640 @ SD /R X (&, i.MX6ULL @ uSDHC (Ultra Secured Digital Host Controller) &
FALTWET,

Armadillo-640 Tl&, > /R— K microSD Jx%2 % (CONT1) A uSDHC2 ZFJBBL TWX T,
BEae - H— R %A 7: microSD/microSDHC/microSDXC/microSDIO
- JXAM&: Tbit or 4bit
- AE— R¥E—R: Default Speed (24.75MHz), High Speed (49.5MHz)
A= RF A FH R R— R
A —7x— CON1 BNARE—R(FERKZAOY J7REKEEH 495MH) TG LT SD 1> 5 —
Atk 71—XATY, E5&RIFI.IMX6ULL @ SD/RX k> hO—Z (USDHC2)IC#E#t S
nNTWXY,
SD H—RICHIEET N2 FBIRIF .MX6ULL @ NAND_ALE £~ (GPIO4_1010) Tl

A AIRET I . High LNILHATERMGS . Low LNILHEATEIRD I
ENEI,

CONT [FERBIRICH S L TWEE Ao microSD
A— R DERIE. BRZYHIL THEIT> TS,

SD J> b O —Z (uUSDHC2) I& CON1. CON9.
CON11 TRIFETEETT M. HHufIBEBRD T,
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# 3.13 CON1 {E=5Ec7!

Ev& Ev% 1/0 BB

=

1 DAT?2 In/ SD F—#/\X (bit2). i.MX6ULL ® NAND DATAO02 >
Out (230

2 CD/DAT3 In/ SD 7—#/VX (bit3). i.MX6ULL @ NAND_DATAO3 £~
Out |

3 CMD In/ SD OvY Y R/L ARV R, i.MX6ULL ® NAND WE B &
Out VI E

4 VDD Powe EIR(VCC_3.3V)
r

5 CLK Out SDZ70Ov 2. iMX6ULL @ NAND_RE B £ ciEk:

6 VSS Powe EIR(GND)
r

7 DATO In/ SD 7—#/\X (bit0). i.MX6ULL @ NAND_DATAOQOO >
Out ICHEf

8 DATI1 In/ SD &—#/\X (bit1). i.MX6ULL ® NAND DATAO1 >
Out | i

3.6.1.2. microSD h— RD¥ERAE
1. EHOSAN—ZRIL, W 1.2mmMATARESET, OvI%Z@EBHRLET,

X 3.45 h/\—o0Ov U %#fEi{R9d 3
2. AN—%=BEIF£E,

3.46 Hh)\—ZRIF3

AN—IFBERATERES B, BEHFRAUNDTRANAZINA
A e BEORREBRDTITDT, FBELLE L,
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3. EREDAEXTMNLAZHWIRE T, microSD h—RKZ#HEKkULET,

M
3.47 microSD h— R &k

microSD A— RIEAAMEICDOWTIE, HN—ICZIEIEhTWBH—
RY—27%2BZRICLTLIEE W,

K348 h—R~¥—7 DR

4. WIN—ZFHADHXT,

X 3.49 h/\—%=Fi& %

5, ESAN—Z&ELFL, 8 1.2mm XS RESET AV I LET,
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K350 AN\—zOv V9%

microSD 51— REEHDH— RDKEMD FIBZBAB AL T,

=

36.13. V7 oz 7%

TFTINA AT 7 - /dev/mmeblk1
1)L

3.6.1.4. EAAE

ZZTlE. sd_example & WS ZIRD alpine XR—ZXD AV T+ ZER L. ZDHF T microSD 71— R
ZEALET, BEBRIVTFAA—JIEF podman pull UL TWBHEHETHALX I,

CONT (T microSD i—RZ=EALTLZE LY,
/etc/atmark/containers/sd_example.conf EWS 7 71 ILE LT OARBRTER L E T,

set_image docker. io/alpine
add hotplugs mmc ‘)

add_args --cap-add=SYS ADMIN (9
set command sleep infinity

(1) add_hotplugs IC mmc ZIEEI S & T, AV TFAT microSD h—RZzRy N 757 TR#L
ESCH
(2] AV FTF+HT microSD A—REY VY NI 2O DERZESZET

A+ %iEE L, AT FDOHRICADEY,

[armadillo]#f podman start sd_example
Starting ’sd_example’
1d93ecff872276834e3c1178611610a9¢c6716c06eb95623fd56aa6681ae021d4

[armadillo]#f podman exec —-it sd_example sh
[container]#
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FFiR

YT F+AT microSD A— K&, /dev/mmcblkl & UTERHEINEFITDT /mnt ic¥IVRMLET,

[container]i#f mount /dev/mmcblkipl /mnt

ZRL—YDERAAECOVNTIE. T6.11. ARL—YDRME, bHbETERLTLEE L,
3.6.2. Ethernet Z{FHE9 %

3.6.2.1. \—RU 7tk

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

LTWET,

Armadillo-640 Ti&. LAN > %—7 = —X(CON7)HDENET ZFIFBL TWXT,

HBe

A5 —7 —AERR(CON2,

CON?7)

- BEEE: 100Mbps (100BASE-TX), T0Mbps (10BASE-T)

. BEE— K: Full-Duplex (&%), Half-Duplex (¥_)

. Auto Negotiation H#7/R— k

- F v U ZRRETR— N

- Uy IBREYIR— K

CON2. CONY (& TOBASE-T/100BASE-TX lcxdi U7z LAN 1 >
—T71—RTY, H7TY 5L LD Ethernet 7 — 7L Z#ix S
ZZENTEEXT, AUTO-MDIX #eEZ#EBH L THED, AL —hK
T—T7IFEREIART =TIz BE8RH L TXZERTFZVIDE
ZEY,

{E5#R1& Ethenet PHY (LAN8720AI-CP/Microchip Technology)
AL TIMX6ULL @ Ethernet > RO—Z (ENETT)IC#ERES
NTWEYI,

%< 3.14 CON2 {5 Ec7

v Ev4 I/0 FiEd
>
&5
=
1 TX+ In/ FEET—HF(+). CON7TD 1 EVEHE
Out
2 TX- In/ FEET—4H(-). CON7 D 4 > &t
Out
3 RX+ In/ ZET—Y(+). CON7T D3 Ev&@E
Out
4 - - CON2 @ 5 Ev &I 75Q #&im. CON7
DhEYEHtE
5 - - CON2 @ 4 B> &I 75Q &k, CON7
D5 EvEHLE
6 RX- In/ ZET—HY(-). CONTD o EY EHE
Out
7 - - CON2 @ 8 K> &I 75Q #&ik. CON7
D7 EYEHE
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FFiR

1>V —7 x—AtHR(LED1.
LED?2)

E E>v% 1/0 Bk
Y
&
=
8 - : CON2 @ 7 £ L ##H#%IC 75Q #&ik. CON7
D7y EHE
% 3.15 CON7 {555
v E>v% 1/0 S8
Y
&
=
1 TX+ In/ EIET—H (+)
Out
2 LINK_AC Out LINK/ACTIVITY &R
TIVITY_L (High: Yo h IS NTW3, Low: UV 7
ED DL SN TUWAL, Pulse : UV I HEIIE N
THH, T—IEEZELTVD)
3 RX+ In/ ZET—Y(+)
Out
4 TX- In/ EET—H ()
Out
5 - - 75Q &k, CON2 @ 4, 5y &5E
6 RX- In/ ZET—5()
Out
7 - - 75Q &k, CON2 @ 7, 8 Py & I5E
8 SPEED_ Out SPEED %R
LED (High: 10Mbps F7zi& Ethernet 77— 7 JLkiE
. Low: TOOMbps)
9 VCC_3.3 Po EIR(VCC_3.3V)
\Y wer
10 GND Po EIR(GND)
wer

A

CON2 & CON7 (&, LBEDESH EER:
INTHED, ARFICFERTZEET
2XtHA, EESN—AFDIAXRIHT
D+, HERALIEEW,

LED1. LED2 [ LAN 1> 5 —T 11 —ADAFT—% A LED ¢9,
CON2 O EEHIcEXx RSN X T, §5F K & Ethenet
PHY (LAN8720AI-CP/Microchip Technology)® LED & > [Z##5E

INTWXET,
% 3.16 LAN LED O #ifE
LE &FR(E) RRE 5z
D
LE LAN 2 EP— K AT 10Mbps TEHEENTWS, HL<
D1 LED(#%) |3 Ethernet 7 — 7' )Lk 55t
BT 100Mbps TEFZNTWS

LE LANU> 57 AT > o AR E T WL
D2 IT4ET A AT UV ORI SNTND

) S IR ETENTRD. F—5%

EZELTWS
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36.22. V7 U7tk

XYy RNDTD—TF . eth0d
INA R

3.6.2.3. fEAAE

®y RT—ODREFKRICOVTI 38 %y hT—0&E) ZBRBLTILES W,
3.6.3. UART Z{£EHY %
3.6.3.1. /\— RV x P

Armadillo-640 @ > U 7 )L (& . iMX6ULL @ UART (Universal Asynchronous Receiver/
Transmitter) ZFf|FAL TWE Y,

Armadillo-640 DIZEEIRRETIX. UARTT (CON9) #a>V—JLEULTHRIHLTWE Y, CON3.
CON4 YHhsRM > 5 —7 2 —X(CON9, CON14) KR, LCD #RA % —7x—X(CONT1)ICERK 6
MR—MLERAIEE TS, k1 VT —7 T —ADERRICDWVWTIE 3.4.5.2. CON8, CON9. CONT4(LE
A —T1x—RA)) %, LCDILERAVI—T7 1 —XADERRICDWTIE 73.6.15. LCD %EHT 3, &
BULTLEE W,

74— v b . F—=YEv kR 70or8EvY kL
- AhyvT7EVYRR: Tor2EY ~
- YT o B or T or 75U
- 70O—%IfE: CTS/RTS or XON/XOFF or & L
- BRRR—L — h:230.4kbps
A5 —7 1 —ZAEHR(CON3., CON3. CON4 (FIEREAGALRE Y ZILA VT —T T —ATY,
CON4) E5#R1E RS232C LRILZEH IC #EBE L T Ii.MX6ULL ® UART
Oy hO—Z(UARTI)ICEFRSINTWETD,
- EEAEAL NIV RS232C LANJL
- RART—FEREL — b 230.4kbps
- 70O—%lfE: CTS. RTS. DTR. DSR. DCD. RI

7z 3.17 CON3 fE5 %1

e Evg I/0 FtE3

v

&

=

1 DCD In *+ U 7HRE,. iMX6ULL @
SNVS TAMPER2 Ev(C#fE. CONA D 1 &
v EHE

2 RXD In FET—4. i.MX6ULL ® UART3_RX DATA
EriciEs. CON4 D 3 By 4@

3 TXD Out RETFT—4. iMX6ULL @ UART3_TX_DATA
EvicER. CONAD 5 EY LB

4 DTR Out F—FimARkL T, i.MX6ULL ® GPIO1_I000
EyiciEs. CON4 D 7 BV &40@
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FFiR

3632. V7 Uk

TINAC AT 7
1)

v Ev# 1/0 e
v
#
=
5 GND Po EIR(GND)
wer
6 DSR In F—%ty LT, iIMX6ULL ®
SNVS_TAMPERO v (c##i. CON4A D 2 ¥
v EHE
7 RTS Out PEEEK, iMX6ULL ® UART3 CTS BEY
[CHEEfH. CONA D 4y @
8 CTS In XEFARE. i.MX6ULL ® UART3_RTS B Ky
[C#E#H. CONd Do Y @
9 RI In IR R, i.MX6ULL @ SNVS_TAMPERT £
ViIcER. CONA D 8 ¥y &i@
% 3.18 CON4 == #2%
(ot By 1/0 B
v
i
=
1 DCD In *+ U 7REE. iMX6ULL @
SNVS TAMPER2 Evic##i. CON3 D 1 £
v EHE
2 DSR In F—HtYv LT 1. .MX6ULL @
SNVS_TAMPERO K (c##i. CON3 D6 &
v EE
3 RXD In ZET—4. iMX6ULL @ UART3_RX_DATA
EyiciE. CON3 D 2 By &40@
4 RTS Out HEEEK, i.MX6ULL ® UART3 CTS BEY
[cEfE. CON3 D7 By &t@
5 TXD Out PEET—4. .MX6ULL @ UART3_TX_DATA
EvicER. CON3D 3 EYEHLE
6 CTS In PIERBE. .MX6ULL @ UART3 RTS BEY
[C#Ef. CON3 D 8 Py &1
7 DTR Out F—=FimAkL T, .MX6ULL @ GPIO1_I000
Evlc#ER. CON3 D 4 > B
8 RI In WIERR, i.MX6ULL @ SNVS_ TAMPERT £
VICHEER:. CON3 D9 KBy &IHE
9 GND Po EIR(GND)
wer
10 VCC_3.3 Po EREA(VCC_3.3V)
\ wer

A

CON3 & CON4 (&, HBEDESHMES:
InTHD., FAFICERTBCEET
EFEHA, EESEN—ADAXIHYT
DH, HEALEI W,

SIPIAVIT—T T —R TINART 7L
UART1 /dev/ttymxc0
UART3 /dev/ttymxc2
UART5 /dev/ttymxc4
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3.6.3.3. #AAE

AVFFTHNTEMET D7 U o—a>rhs RS-232C © RS-485 ED YU 7 ILBEZ=TO2HIC
&, Podman Q4 X—=IHN5 AV TFZERT ZERICRA KN OS BT /N1 X7 741 )L /dev/ttymxcN
EEINENHDET, LUTIE. /dev/ttymxc2 ZEU T alpine 4 X—=IYHN S5 AV T+ %EHRT 26T
ER

[armadillo ~J# vi /etc/atmark/containers/serial example.conf
set_image docker.io/alpine

set _command sleep infinity

add_devices /dev/ttymxc2

[armadillo ~“]# podman start serial example

Starting ’serial_example
3999109d51253371cacffd68967c90fdd5250770888a82159d7810b54fcc873e

X351 YUFPIAVI—T —X%&/SHO Y THESRH
AYVTFFARICAD, setserial AVY R&EFE> TIREDKREZHERIT DI ENTEET,

[armadillo ~]# podman exec -it serial example sh

[container ~1# setserial -a /dev/ttymxc2

/dev/ttymxc2, Line 2, UART: undefined, Port: 0x0000, IRQ: 52
Baud base: 5000000, close delay: 50, divisor: 0
closing wait: 3000
Flags: spd normal

3.52 setserial AV RIckBIVFIVA VT —T 4 AKRE DR
3.6.4. USB F/I\1A A& HEHT 3

3.6.4.1. \—RJ 7k
- USB /RZ k

Armadillo-640 @ USB /RX k&, i.MX6ULL @ USB-PHY (Universal Serial Bus 2.0 Integrated
PHY) & & U USB (Universal Serial Bus Controller) ZFJHU TWE 9, Armadillo-640 TlZ.
USB/RA R >5—7x—X (CONB) A* OTG1 (TER) & OTG2 (LE) Z=FJBLTWXK T, OTG2
& CON5 & CON9 &HEHtFIRICE>THED ., AL SDESTUDBEZSZIENTEDLDIC
EDT\I\ia—O

BEBE - Universal Serial Bus Specification Revision 2.0 %4l
- Enhanced Host Controller Interface (EHCI) 2L

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

A5 —71x— CONSIEFUSBRAKA VI —T 1 —ATY, 2EROARIV I EERELTED. T

AR EBDESRIZ IMX6ULL ® USB O hO—3(USB OTG)#EHanhTWEd, L
BRDESKRIEITILF LA ZAL T, iMX6ULL ® USB O hO—3 (USB
OTG2)ICEfREINTWETD,
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RIVFZLIYDELI REVIFCONI D 24 EV THIEHIT 22 ENAIRET. A —
T7H UL E High LRNILZEASNIT S &TCONS D EE, Low LRILZAAT
% Z & TCON9 I USB OTG2 DN EESNE T,

VCC_3.3V
10kQ
i.MX6ULL EXT_USB_EN
EXT.IF
CON9
0 [«
USB_OTG2
7 e USB Host
CONS5 Upper

3.53 USB OTG2 D#ftic DEE

TERICHIGE N2 EIRUSB_OTG1_VBUS)(d iMX6ULL ® UART1_RTS B >
(GPIO1_1019). EEIcHtia = % EIR(USB_OTG2_VBUS) I& i.MX6ULL @
CSI_MCLK E>(GPIO4_IO17) THAEMRIBET. High LNJLEATERD MG
. Low LNILVEATERDVIMEE T,

VCC_5V
i.MX6ULL i Power Switch USB Host
IN CON5
UART1_RTS_B EN1 OouT1 » USB1_VBUS
CSI_MCLK EN2 ouT2 » USB2_VBUS

354 USBRA M ¥4 —7 1 —RADERIHE
- TYEREE—R
- High Speed(480Mbps)
- Full Speed(12Mbps)
- Low Speed(1.5Mbps)

7 3.19 CON5 53!

Ev& BV 1/0 i
=
1 USB1_VBU Powe BEIRUSB_OTG1_VBUS). i.MX6ULL D
S r USB_OTG1 VBUS Ev(CE#k
2 USB1_DN In/ USB1 <+ +ZAIES. iMX6ULL ® USB_OTG1_DN
Out v ITiER
3 USB1_DP In/ USB1 0 75 AAIIES. i.MX6ULL @ USB_OTG1 DP £
Out VIR
4 GND Powe EIR(GND)
r
5 USB2_VBU Powe EIRUSB2_0TG2_VBUS). i.MX6ULL ®
S r USB_OTG2_VBUS B> (C#E#x
6 USB2_DN In/ USB2 o~ FREIES. i.MX6ULL ® USB_OTG2 DN
Out B i
7 UsB2 _DP In/ USB2 0 75 AAIIES. i.MX6ULL @ USB_OTG2_DP &
Out TR
8 GND Powe EIR(GND)
r
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3642 V7 N T7HR

TINARXAT7 - XEUTFINARADZEF. T/INA A%/ U 2B T/dev/sdN (N iF’a'h 5 DiE
1L B ERDET,

SO FNNAADZEIF. 772733V UETINARAT7AILERDET,

3.6.4.3. FERAE
AVFTFTATEET B 77U T —2 3 o5 USB ERDT/NA A &R S e DITEICDOVWTRLE T,
- USB YU ZILTINA R RS
USB YU ZILTNNA X2 T FAMNSIKRSHBEICIE. Podman DA A—IH5 AV T FZ/ER
I BBRIC add hotplugs [C ttyUSB ZBRET DENHD TT, COREICELD. AV T FEHER

IC USB YU ZITINA Rz UIBETHELKRBHESNE T, LUTIE. alpine 1 XA—=IH5
AV T FZ2ERT 2B TY,

[armadillo ~]# vi /etc/atmark/containers/usb example.conf
set_image docker. io/alpine

set _command sleep infinity

add _hotplugs ttyUSB

[armadillo ~]# podman start ush example

Starting "usb_example
34ch0eb0d6274ac1df87aed58a461bct56d0c117c4d377af130605ea399e0950

B 3.55 USB YU ZPILFTINA RA%&KS F6bD A>T FERHI
AV TFARICAD, setserial ANV RZE> TIREDEREZERIT S ENTEEY,

[armadillo ~J# podman exec —it usb _example sh
[container “1# setserial -a /dev/serial/by-id/usb-067b 2303-if00-port0
/dev/serial/by-id/usb-067b _2303-if00-port@d, Line 4, UART: 16654, Port: 0x0000, IRQ: 0
Baud base: 460800, close delay: 0, divisor: 0
closing wait: infinite
Flags: spd normal

X 3.56 setserial A¥ > Ric k3 USB 2 U 7 JLFT/INA RARTEDHESH

AT FANSDTINA ADIBEICIE /dev/ttyUSBN Z{FERIT Z 2 EEHTEFIMN., FINA A&
B"IBIAMZIVTICE>TIEN DENZEDLZAREENBDET, CDHELDHDLSIT /dev/
serial/by-id/ FICH D7 7AILEIEET D & THERICENDT/INA A %ZFERHIT LS ENTEET,

- USB IXZZkK>

USB W X2 FFAMNSIKSEHBEEICIK. Podman A4 X—I S AV T FEEMT BRIC
add hotplugs |C videodlinux ZERET IZMENH D I, CORTEICKD. IV TFEEEIC USB
IASZEHBUIBEETHEUVLSERHEINE T, UTIE alpine A1 X=Ih50>TFZ2/ERT S
BT,

[armadillo “J# vi /etc/atmark/containers/usbcam_example. conf
set_image docker.io/alpine
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set command sleep infinity

add _hotplugs video4linux

[armadillo ~J# podman start usbcam example

Starting ’usbcam_example’
ffe06090b45826cc0b1c7710e9e850ba9521d36b70de4288d0dfel1fe91a35632

[armadillo ~]# podman exec -it usbcam example sh

[container “1# Lls /dev/v4l/by-id/usb-046d HD Pro Webcam €920 78DA8CAF-video-indexd
/dev/v4l/by-id/usb-046d HD Pro Webcam C920 78DA8CAF-video-index0

357 USB T AS /RS 1DV TFH1ERH]

GStreamer BREDVIF AT AT IL—LT—0 EHAEDLED T E T, USB I XSHS DGR
DF¥F v ITFvrHAEEELRDET,

AVTFANSDTINA ADIBEICIE /dev/videoN ZFEAT BRI EHTEEIN., T/INA X &S
FTE2IAMZIVTICEK>TIENDENZDLZAEENH D E£T, DO LELEDOFIDKSIT /dev/val/
by-id/ FICH BT 7AIZIEET DI ETHREICBRNOTNA A ZERITBZIENTEET,

- USB XEYZHK>
ZZTE USB XEVZIRSTEICOWT 2 DDPIZRLET,
- IRAN OSAITY DU MU USB XEVZIYTFHSEKD

HEMUHKRZ R OSBITIYY hLTH2 USB XEYUEIVFFH5EKSBAICIE. Podman
DA A—IDSAVFFEMERT BBICHRR ~ OS fIT USB XEUAEY IV RNLTEF ALY
NUZESTHENBDET.

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

samp le. txt

K358 USB XEYUZRAK OSITYV > hT 30

FEDFAITIE, USB XEUZ /mnt ¥ MUFE U, T, /mnt ZEL T alpine 1
XA=IMS AV T+ EERT ZHITT,

[armadillo “1# vi /etc/atmark/containers/usbmem example. conf
set_image docker.io/alpine

set _command sleep infinity

add_volumes /mnt

[armadillo ~]# podman start usbmem example

Starting ’usbmem_example
ef77d4bfd5b04f3b8b5ddch5bfac321304fa64219a4b88c3130e45e5a14e1b3e

359 7RRA K OS AITY VY MEHD USB XEY ZIRS fcdD > T HEEHI

RAMOSEID /mnt T« L2 KMUZEIYTFHD /mnt (ITNYTVRLTWEYD, ZhickD.
AVTFAMSE /mnt To L7 MU ZBULTUSB XTEUZIFES I ENTEET,

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

3.60 USB XEV IcREENTWBET— 5 DR
- USB XEVZIAVTFANSYIVET S

USB XEVZIAVFTFRANSTY DY M UTKSHERICIE. Podman DA X—=—I N5V TF %
YERN T BBRIC add_hotplugs IC sd ZRTET DDLENHBDXT, CORTEICKD. A>T FHiEEE
IC USB XEVEERBUBAETHEULLRBINET, MNAT. AVTFTANSIYIVRTS
TeHITIEBEY)BIERORET D2RENHDEI, LUTIE. alpine 1 X—I5 YT+ ZER
9561 T9, #ERELTSYS ADMIN ZELTWET,

[armadillo “J# vi /etc/atmark/containers/usbmem example. conf
set_image docker.io/alpine

set command sleep infinity

add _args --cap-add=SYS_ADMIN

add hotplugs sd

[armadillo ~]# podman start usbmem_example

Starting ’usbmem example
387a2256530e9b35b5361¢ca681a99fba8f46d78b6a6ch8ecd6009624609198a8

361 USB XEVYZYYY NTBHDIAYTFHERH

OYTFFRICAD, mount I¥NY RTUSB XEUZE /mntlc¥TY kU, RESNRTVWETF—
Y HEERTDIENTEET,

[armadillo ~]# podman exec —it usbmem example sh

[container ~1# mount /dev/disk/by-label/[MYUSBMEMORY] /mnt (1,
[container “]# Ls /mnt

samp le. txt

[container “]# cat /mnt/sample. txt

test

362 aVTFAMS USB AEUZIY VY NT 36
@ [MYUSBMEMORY] O# 7 d USB X EVICREL TWBINILICEZRZ TR W,

AVTFFTFRNSENYTY T BTN ADIBEICIE /dev/sdN ZFRITZIEHTEEITH, MIcH
ARL—IFNA ZREZEHR LU TWBIBEEREITIEIN DENEDLEZZENBDFET, TDficsH. USB
XEVICINIZREL TWBIHEIE. LELEDAID K SIC /dev/disk/by-label/ TlcH BTN &
BEDT77AIEEET 5 & THEEICBNOT/INA REZFERBTZIENTELT,

3.6.5. WLAN Z{EHT %

3.6.5.1. \—RD 7k

TArmadillo-600 Y —X WLAN JVRA T avEYa1—)b; KUV TArmadilo-600 YU —X
BT/TH A7 3 >EY a—J)L WLAN JViRIG, ICl&. Laird Connectivity 8 Sterling LWB5+ A°
BEHINTWET, Sterling LWB5+ @ WLAN (&, USB2422 =AU T 73.6.4. USB 7/\1 X Z{EH
93 ICmd OTG2 IcEfRS N TWETD,
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B&BE - IEEE 802.17a/b/g/n/ac #EHL
- BRBEEE (2.4GHz): 150Mbps (E:&H(E)
- BRBEEE (5GHz): 433.3Mbps (E:H(E)
- BEE—RAVTIRANTIFYE—R(STA/AP), 7 RiKy TE—R
- Fr2xIL(R2.A4AGHz): 1-13
- F¥ > XIJL(BGHz): 36-48(W52), 52-64(W53), 100-140(W56)
3652 V7 bR

Xy hT7—27 . wlan0 (STA)
N1 X

3.6.53. #AAE

r6.24.6. Armadillo-600 >'J—X WLAN O ViR, BT/THA 7> avEIVa1—)b) KEHIhTL
%. Laird Connectivity & Sterling LWB5+ Z B WeERAEZBNULET,

FIRUSHIC, AV —)L%Z CON3 ICBBLET, "M 6.143. A7 3 vEJ2—)LD CON2 Z2 ¥
U7V —ILEUTERT 3BE0EEN1 OLSICERT 581F. CORERITETT,

[armadillo “J# vi /boot/uboot_env.d/console con3

console=ttymxc2, 115200

[armadillo ~1# persist file -v /boot/uboot _env.d/console con3

" /boot/uboot_env.d/console con3’ -> ’/mnt/boot/uboot_env.d/console con3’
[armadillo “J# fw _setenv -s /boot/uboot env.d/console con3

Environment 0K, copy 1

[armadillo ~]# fw printenv | grep console=ttymxc

console=ttymxc2, 115200

3.63 O Y —JL%Z CON3 [cBE(WLAN)

Armadillo-600 U —X WLAN OVRA 7 a>yEYVa—ILEFABALE
KKBo2BEIF. ROLSICAVY —)LZ CONQ ICRT CEMTEET,

[armadillo “J# vi /boot/uboot env.d/console con9

console=ttymxc0, 115200

[armadillo ~1# persist file -v /boot/uboot env.d/console con9

" /boot/uboot_env.d/console con9 ->’/mnt/boot/uboot env.d/console con9
[armadillo “J# fw setenv -s /boot/uboot env.d/console con9

Environment 0K, copy 1

[armadillo ~J# fw printenv | grep console=ttymxc

console=ttymxc0, 115200

Ffc. WLAN #EEEFAT B (Cid. DT overlay DERENNHETTY,

[armadillo™]# vi /boot/overlays. txt
fdt_overlays=armadillo-640-con9-thread-lwb5plus. dtho
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[armadillo™]# persist file /boot/overlays. txt

[armadillo™]# reboot

1 (&8)

Applying fdt overlay: armadillo-640-con9-thread-lwb5plus. dtbo
1 (&8)

X 3.64 DT overlay @& (WLAN)

DT overlay ®&E#%. Armadillo DERZYID. 76.24.6. Armadillo-600 Y —X WLAN ViR,
BT/THAZY3aYvEYa1—J)by #5&(C Armadillo-600 ¥ —X WLAN OVHRA SV a3 VEI 12—
BRI IF T EE W,

ZFDBOXY NT—IDREFEICDOVWTIE 38 Ry hT—UK%E, #2SBL TSIV,

3.6.6. BT &/\A A= RT3
3.6.6.1. /\— RV 7k

FArmadillo-600 ') —X WLAN O VRAZ7Y 3 vEY 2—)by 8KV TArmadillo-600 ') —X
BT/TH #7323 >EY 1—)L WLAN VRIS, (CiE. Laird Connectivity 8 Sterling LWB5+ H'
BEHINTWET, Sterling LWB5+ @ WLAN (. USB2422 Z/+ LT 73.6.4. USB 7/\1 X = {#EH
95, ITRT OTG2 ICEREINTWETD,
3.6.6.2. V7 U 7E

TINA - hci0
A

BT #eEx FIF 9 % Icid. DT overlay DRENKHETT,

= [armadillo™]# vi /boot/overlays. txt

fdt overlays=armadil lo-640-con9-thread-Llwb5plus. dtbo
[armadillo™]# persist file /boot/overlays. txt
[armadillo™]#f reboot

3.6.6.3. BT Z{£A3 %0

r6.24.6. Armadillo-600 Y —X WLAN ViR, BT/THA T3 vEYa—)by ICEEHINhTWS
EYSKBNZWB Z B W ERTTAIC D WTEHRRBLE T,

EYSKBNZWB I&. BT &7cld Thread H#eEZERL CHRIBH I ENTEEXT,

FIRUSHIC, AvY—)L%Z CON3 IcBBLET, "M 6.143. A7 3 VEJ2—)LD CON2 £ ¥
D7V Y—=ILELTERT 2580%F RN OLSICERT 25HEIE. CORERTETT,

[armadillo “1# vi /boot/uboot env.d/console con3

console=ttymxc2, 115200

[armadillo ~1# persist file -v /boot/uboot env.d/console con3

" /boot/uboot_env.d/console con3’ -> ’/mnt/boot/uboot_env.d/console con3’
[armadillo “]# fw setenv -s /boot/uboot env.d/console con3
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Environment 0K, copy 1
[armadillo ~]# fw printenv | grep console=ttymxc
console=ttymxc2, 115200

3.65 vV —JL% CONS3 (cBE&)(BT/TH)

Armadillo-600 ¥ —X BT/TH A 7Y avEV1—I)LZMALEL G-
feBalE. ROKSICIAYY—)L%Z CON9 ICRI ZEMNTEXT,

[armadillo “1# vi /boot/uboot env.d/console con9

console=ttymxc0, 115200

[armadillo ~1# persist file -v /boot/uboot env.d/console con9

" /boot/uboot_env.d/console con9 ->’/mnt/boot/uboot env.d/console con9
[armadillo “1# fw setenv -s /boot/uboot env.d/console con9

Environment 0K, copy 1

[armadillo ~]# fw printenv | grep console=ttymxc

console=ttymxc0, 115200

Ffe. Armadillo-600 ¥ —XBT/TH A7 a>vEYa1—I)LEFEBT SIciE. DT overlay DREH
LIZ\%—C“?O

Larmadillo™]#f vi /boot/overlays. txt

fdt _overlays=armadil lo-640-con9-thread-Llwb5plus. dtho
[armadillo™]# persist file /boot/overlays. txt

[armadillo™]# reboot

: (&B8)

Applying fdt overlay: armadillo-640-con9-thread-lwb5plus. dtbo
: (EB8)

3.66 DT overlay @&&E (BT/TH)

3.6.6.4. EAAE

BT #egex BT 2DV TF+ %, Armadillo-640 1>~ 7+ [https://armadillo.atmark-
techno.com/resources/software/armadillo-640/container] 5% o> O—KUL%E 9,

BT #gEZ2BMLI BIciE. UTDAVY RZAALET,

[armadillo “J# curl -s https://armadillo. atmark-techno. com/fi les/downloads/armadi Ll lLo-640/container/
firmware-at-bt-writer-latest. tar | podman load

Getting image source signatures

Writing manifest to image destination

Storing signatures

Loaded image: localhost/firmware-at-bt-writer: latest

[armadillo “J# podman run —-privileged —-cap-add=CAP_SYS RWIO localhost/firmware-at-bt-writer
Updating firmware...
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Updating firmware has been successfull
[armadillo “]#f podman rmi localhost/firmware-at-bt-writer

367BT/THAZ7>3a>vEY21—I)LD BT BeEEZEMLT S

—E BT #eE2 BT 5 & BEHERD BT ENEMLS NIRE
MR LU X T, BiLed 5E(Ic BT #EZBMLTI2REREHD XA

Bluetooth® version 5.0 LI TBIIE 117z Coded PHY (Long Range) 7k
EDHEEEIE. COEICEHDFIBETIEFFATEZ &N TEFzEA, I
&, BlueZ h'IERITDAH T,

EYSKBNZWB & Sterling LWB5+® BT #8EEAKICHET S &N TEEEA, 774N TR
EYSKBNZWB @ BT #eENFIRTEBVNEL S IR > TWET, RO LS, idVendor & idProduct @
EzZEL THEE LTS,

[armadillo “# vi /lib/udev/rules.d/80-bluetooth. rules
: (BB8)
ACTION=="add”, SUBSYSTEM=="usb”, DRIVER=="usb”, ¥
ATTRS{idVendor}=="04b4”, ATTRS{idProduct}=="640c”, ATTR{authorized}="0"
[armadillo ~1# persist file /lib/udev/rules.d/80-bluetooth. rules
[armadillo ~1# reboot

3.68 Sterling LWB5+ @ BT g% EML 9 %

AV T+HADS Bluetooth xS (ClE. VT HEREICRANRY NT =0 %ZFERTSHIC,
NET_ADMIN OH#ERZETHENH D £9, "X 3.69. Bluetooth 2%k > > T+ DIEEA IC. alpine
A X—=IH5 Bluetooth Z#k > A>T+ Z21ER T 2H1ZRULET,

[armadillo “J# vi /etc/atmark/containers/bt example. conf
set_image docker.io/alpine

set command sleep infinity

set _network host

add_volumes /var/run/dbus/

add args --cap-add=NET_ADMIN

[armadillo ~1# podman start bt example

Starting ‘bt _example
45fe1eb6b25529F0c84cd4b97calaef8451785fc9a87a67d54873c1ed45b70a4

3.69 Bluetooth &> > 7+ DIERHI
AVFTHRHTRHERY 7hDx7%414 XA M—=)LU T, Bluetooth Z#£&# U X9,

[armadillo ~]# podman exec -it bt _example sh
[container ~1# apk upgrade
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[container ~1# apk add bluez dbus

[container ~1# mkdir /run/dbus

[container ~1# dbus-daemon --system

[container ~1# /usr/lib/bluetooth/bluetoothd &

3.70 Bluetooth % i#2&19 5 E174l

ZhiT kD, bluetoothctl T Bluetooth #8sD A F vV PRF Y VIR ENMTZBZLSICERDFT,
BUTFIC. bluetoothctl Y Y R TR E XX v U TIRTZ I VI %7561 R~LET,

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

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

[bluetoothl# scan on @

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

[bluetooth]lt pair AA:AA:AA:AA:AA:AA ©

[bluetoothl# exit (4]
[container ~1f

3.71 bluetoothctl AY Y RICK B XX+ ERTD VTDH

AV hAO—ZZEEBULEY,

BT A+ v > UET,
RZYVTUIWEERD MAC 7 RLZAZEBELTRFZY VI ULET,
exit T bluetoothctl D 7OY 7 hE KT ULET,

3.6.7. Thread 7/\1 XA 2K >

3.6.7.1. Thread Z {9 % %(&

r6.24.6. Armadillo-600 Y —X WLAN ViR, BT/THAZY 3 YEYa—)by ICEEHINTWS
EYSKBNZWB Z=BWeERTTAICDWTEHRRBLE T,

EYSKBNZWB (. BT F7cl& Thread #E%#IRL THIHT D ENTEET,
2fBDOFIEIE "3.6.6.3. BT 2RI 2%EH, cA—HBDT, #6565 BL TSIV,
3.6.7.2. ERAE

Thread #EEZ BT 27c6bD A>T+ %, Armadillo-640 O~ 7+ [https://armadillo.atmark-
techno.com/resources/software/armadillo-640/container] M54 o> O—KR L%,

Thread #gE=BMLT BICIE. ATOIAYYREAADLE,

(-~ o)
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[armadillo “1# curl -s https://armadillo. atmark-techno. com/fi les/downloads/armadi l lo-640/container/
firmware-at-thread-writer-latest. tar | podman load

Getting image source signatures

Writing manifest to image destination

Storing signatures

Loaded image: localhost/firmware-at-thread-writer:latest

[armadillo ~1# podman run —-privileged —-cap-add=CAP_SYS RWIO localhost/firmware-at-thread-writer
Updating firmware...

Updating firmware has been successfull

[armadillo ~1# podman rmi localhost/firmware-at-thread-writer

372BT/THAZ7Y3YEIa2—I)LD Thread #pE=BMLT S

—&E Thread #gezEIML T 2 &, BiELEERD Thread #EENELEI N
fIREEZE ML 9, Bie# I 2EIC Thread e BT D EILH
DEEA,

JUTITINARGEZFE L TLTWBHEIF. TNAXT7AILDA

If TTY A ABFRESNEIBEICA YTy 7V ADEDIRSNE T, USB
VTV ADERDAEEDSHD KT,

BUT &, EYSKBNZWB O F /N1 X7 7 AL TH S /dev/ttyACMO ZE L T alpine 1 X—IH5 0
VT FEERT HHITY,

[armadillo “J# vi /etc/atmark/containers/thread example. conf
set_image docker.io/alpine

set command sleep infinity

add_devices /dev/ttyACMO

[armadillo ~J# podman start thread example

Starting ’thread example
aB808b491a10079078d8c72a7h36966d918261413657fe054Th8d7f87b0d4b31¢c
[armadillo ~]# podman exec -it thread example sh

[container ~1# Ls /dev/ttyACMO

/dev/ttyACMO

3.73 Thread /N1 X %Z{Kk S =D > T 1RSI
AVTFANS. /dev/ttyACMO %{E > T Thread F—5 DEZENTEZLSICEDFT,
3.68. BFHNZITS
Armadillo-640 ICER L e AE—N— B EDBERENTNA ANV T TN SERZHNT 570

IClE. Podman QA4 X—=I M5 AV TFF2ERT BRICRA N OSBIOFT/N1 X7 7 )L /dev/snd &
EITRENRHDET, UTIE. /dev/snd ZE LT debian 1 X—IH 5 AT+ EERT 26T,

[armadillo “# vi /etc/atmark/containers/snd_example.conf
set_image localhost/at-debian-image
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set command sleep infinity

add_devices /dev/snd

[armadillo ~1# podman start snd example

Starting ’snd_example’
b921856b504e9f0a3de2532485d7bd9adb1ff63c2e10bfdaccd1153fd36a3c1d

X374 EEHANZTSHD I T FHERHH

AV FFRICAD, alsa-utils BEDY T kY P TEEENETIES .

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

[container “1#t apt install alsa-utils (1)
[container ~1# /etc/init.d/alsa-utils start @
[container ~1# aplay -D hw:N,M [ 7 7 1 JL4&] (3)

3.75 alsa-utils It K2 BREHAAZTSH

(1) alsa-utils z4 Y A —=J)LUE T,
(2) alsa-utils ZEE8I L X I,
©@ EELEI7Z7IMILEBOBEI7AILEBELET,

aplay O5|1#icH 3. M FEEFEZEHALW CARD 5. N FF/N\1AFESZKRKLTWET, CARD
BEETNARESFE, aplay AV RIC - AT 02525 ETHERTEERD,

3.6.9. GPIO Z#lfH3 %
36.9.1. \— Rz 7%

Armadillo-640 @ GPIO (&. i.MX6ULL ® GPIO(General Purpose Input/Output)ZFFH L TULX
ERS

k>~ —7 = —X(CON8, CON9, CON14)¥, LCD #hskA>¥—7xz—X(CONI)ZET
GPIO Z& XK 61 R—rERI DI ENFARETY, IR VT —T7 T —ADMHERKRICDOWVWTIE 13452
CON8. CON9. CONT4(hsk1 >y —7x—X)) %Z. LCD #iRA V5 —7 = —ADEKRICOVNTIZE
3.6.15. LCD =A%) ZRLUTLIZE L,

369.2. V7 U7tk

TINA AT 7A4)) TINARAT7AI)L GPIO &S
/dev/gpiochip0 0~31(GPIO1_IO00~GPIO1_IO31)
/dev/gpiochipl 32~63(GPI02_I000~GPIO2_1031)
/dev/gpiochip2 64~95(GPIO3_I000~GPIO3_I031)
/dev/gpiochip3 96~127(GPIO4_I000~GPIO4_1031)
/dev/gpiochip4 128~159(GPIO5_I000~
GPIO5_1031)

sysfs GRPIO 7 2 X7« Lo - /sys/class/gpio/
NU
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sysfs GPIO 7 5 RILIR/N\—Y 3 > D Linux h—XRIL & DEE#IF DA
ICESTWET, FILK 77U T —ya Vv ERRET ZBROFABIEETITH
LEEAo

HULFTUT—> 3 v EBERT 31841, libgpiod /ty I —JlcE&Eh
277U —yavFEiELinux A—FILDY—XOD—RICEENTWS
H > 7 )l (tools/gpio/) ZSZEICL T ZE W,

3.6.93. #AAE

AVTFFAHRTHETZ 7TV — 3005 GPIO 2K S eoHiclE. Podman D4 XA =I5V 7
FZER T BBRICTRA N OS DT /N1 X7 74 )L /dev/gpiochipN ZEITHRENH D £9, LITIE./
dev/gpiochip0 ZEL T alpine 1 X—=IH 5 AV T+ %ERKT 25 TI, /dev/gpiochipN ZiET &,
GPION+1 Z#ET B2 EMNTEXT,

[armadillo “J# vi /etc/atmark/containers/gpio_example. conf
set_image docker.io/alpine

set command sleep infinity

add_devices /dev/gpiochip0

[armadillo “]# podman_start gpio_example

Starting ’gpio_example’
956a0fecc48d5ea1210069910f7bb48b9e90b2dadb12895064d9776dae0360b5

3.76 GPIO Z#&>1=h D 1> T F1EHHI

AT FRICA->TANY Y RTGPIO #i#Ed 20U TICRUET, CDOHAITIE GPIOT _1022(CON9
1 EY) ZBELTWET,

[armadillo ~]# podman exec —it gpio_example sh
[container ~J#f apk upgrade
[container ~1# apk add Llibgpiod

[container ~1#f gpioget gpiochipd 22 ‘,

10

[container “]#f gpioset gpiochipd 22=0 ©

K 3.77 AYFFAMNSIYY RT GPIO 229 341

@ GCPOEES22DEEERELET,
® WELKEEZERRLET,
(3) GPIO &5 22 (T O(Low) X EULZE I,

fBic 6. gpiodetect A~¥ > K TERE#L TL S gpiochip 2 A NKRRTEET, UTDHITIF. av
TFHEERT BBITE U /dev/gpiochip0 H I N TWS Z EDRERTE £,
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FFE

[container ~1#t gpiodetect
gpiochip0 [[209c000.gpio] (32 lines)

X 3.78 gpiodetect A~ K DE{T

gpioinfo Y > R Tl&. EE Uz gpiochip DEMRIEREZERRIT 2 ENTEET,

gpiochip® - 32 lines:

line 0:
Line 1:
line 2:
line 3:
line 4:
line b:
line 6:
line 7:
line 8:
line 9:
lLine 10:
line 11:
line 12:
line 13:
lLine 14:
lLine 15:
line 16:
line 17:
line 18:
line 19:
line 20:
line 21:
line 22:
line 23:
line 24:
line 25:
line 26:
line 27:
line 28:
line 29:
line 30:
line 31:

[container “]# gpioinfo gpiochip@

active-low [used]

[used]

[used]

active-low [used]

unnamed "dtr” output

unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed "red” output active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed "green” output active-high
unnamed unused output active-high
unnamed "SW1”  input

unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed “yellow” output active-high
unnamed "regulators:regulator-usbotglvbu”
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high

[used]
output active-high [used]

3.79 gpioinfo
CON9 mEVE S E GPIO DX uZERICARUET,
%< 3.20 CON9 E> & GPIO DXt

AV Y ROEST

GPIO

GPIO1_1022

GPIO1_1023

GPIO1_1017

GPIO1_I1031

GPIO1_I1016
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EVES GPIO

6 GPIO1_I030
13 GPIO3_1023
14 GPIO3_1024
15 GPIO3_1025
16 GPIO3_1026
17 GPIO3_1027
18 GPI0O3_1028
25 GPI04_I006
26 GPIO4_1007
27 GPI04_I008
28 GPI04_1009

r% 3.20. CON9Q ¥ & GPIO O35, @ CONQ 1, 3~6 > (3 #IHEH A
REETIE GPIO & LTHIET 3 N TEEBA, CNEDEV%E GPIO
EUTHAYT %55 1E. at-dtweb ZFAWE 9,

at-dtweb OFJEBEAEICDWTIE T3.5. Device Tree # HAII A XT
%) #SBLTLLIEEW,

CEEZE7OUVZLDSRIET 25RIF. GPIO BIEZ1 TS5 TH2 libgpiod ZFEATH I ENTE
ESERS

3.6.10. 12C /N1 X = ERAT S

3.6.10.1. )\— R = 7 {1

Armadillo-640 @ 12C 1> ¥ —7 = —X &, i.MX6ULL @ [2C(I12C Controller) & & U* GPIO % #lF
L7 12C XA R Z A /\(i2c-gpio)ZFIALEX T, Kfc. i2c-gpio ZFIATH I & T, 12C NRAZEMT
5ZENTEEXT,

IERA 7 —7 2 —A(CON9, CONT4)¥>, LCD ¥k > —7xt—X(CON11)ARET I2C #&
RKIMR—MLERT D EMNFRETT, kA VY —7 1 —ADERRICDOWTIX 13.4.5.2. CON8. CON9,
CON14({hskA T —7x—2R)) %, LCD IRA V7 —7 = —ADMAERRICDWTIE 73.6.15. LCD %1{#
B9%, 2lRLTLEEEWL,

Armadillo-640 THIFAL TW% 12C /XX &, e nd 12C T/INA XA Z2RICRLE T,
#32112C F/IN(A R

12C /XX 12C FI)INA4 X
FRELZA TINARE
0(12C1) 0x08 PF3000
4(12C-GPIO) Ox51 GT800X480A-1013P [
5(12C-GPIO1) 0x32 NR3225SA bl

[BICONTT ICLCD A7y avty N7 4V F 5 v F/XRIL WVGA RE)EER L IBE.
[LICON9 2 Armadillo-600 ¥ —X WLAN A 7> 3 Y EY 1 —/)LF fld Armadillo-600 ¥ U —X RTC A 7Y avyEVa—/L
%%ﬁbﬁ: Eéo
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36.10.2. V7 hU = PR

Armadillo-640 MOZ#4REETId. CONFIG [2C_CHARDEV WE®h&E B> TWBEHI1I—HF—RS5A
INTI2ZCTFNA A %ZFHHITZENTEES, I—F—RSAN\ZFEIT BHEE. Linux T—=XILT
12C FINA ZICHIT B T/INA AR S A NEERCT IHENHD FT,

HERE - RRT—F XL — b~ 384kbps
FINA AT 7 - /dev/i2c-0 (12C1) 8]
T . /dev/i2c-4 (12C-GPIO)
3.6.10.3. ERHAE
AVFFRTEETZ 77U T—yavhn 5 12C #RSoHicld. Podman DA X—IN5aVFF

ZER T BRRICRA N OS HDOT/INA X T 7 A )L /dev/i2e-N ZEITRHENH D XI, LUTIE. /dev/
i2c-4 ZE LU T alpine A1 X—=IYWS5 AV TFZERT 2H1TT,

[armadillo ~]# vi /etc/atmark/containers/i2c example.conf

set _image docker.io/alpine

set_command sleep infinity

add devices /dev/i2c-4

[armadillo ~]# podman start i2c_example

Starting ' i2c_example’
efaleb129¢1f036a709755f0d53b21a0f2a39307ecae32b24aac98c0b6567bT0

3.8012C &S fcd DAY T FHEEH

Y TFARICAD, i2c-tools [C&EFEN S i2cdetect ANV RZFE>TAL—T 7 RLAZHERT ST
ENTEFT,

[armadillo ~]# podman exec -it i2c_example sh
[container ~1# apk upgrade
[container ~1#f apk add i2c-tools
[container ~1# i2cdetect -y 4

0 1 2 3 45 6 7 8 9 abocdef
00: e e

10: == == == == == = —— o —— o —— =
20: == == —= m— m— . mm mm e e e e e e —m
30: —— —— == == = = —— e — —m -
4Q: == == == = —— mm mm e e mm e e e e m o
Bl: —— —— == == —— = —m e — —m =

60 —— e e e e e e e e e e e e

70: - —= == = == = - —

3.81 i2cdetect AV Ric &K 2HERM
3.6.11. SPl &F/\1A X% {FEHT 3

36.11.1. \— R - 7{+#

k> % —7 2 —X(CON9, CON14)¥», LCD #risk-A > —7 z—X(CON11)Z&ET SPI Z&
K4 MR—MERT D ENTRTY . IRA VT —7 2 —ADMHRICDWTIE 73.4.5.2. CON8. CONO9,

BlArmadillo-640 DIEEERETIETNA A7 71 ILIMERENEE Ao
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CON14(ERA VT —T7 x—R)) %Z. LCD kA VY —7 = —ADERICDOWTIE 73.6.15. LCD Zf&
A%, Z2RLTLEEE W,

3.6.11.2. ERAAX
AVTFFTARTIHET D77V — 3 uh5 SPl #ikSHicid. Podman D4 X—=IhsV 77+

EERT BBRICRA N OS DT /N1 27 74 )L /dev/spidevN.N ZETHRENH D F£9, LUTIE /
dev/spidev1.0 ZE L T alpine 4 X—=IH5 AV T FZ/EHT 26T,

[armadillo “1# vi /etc/atmark/containers/spi_example.conf

set _image docker.io/alpine

set_command sleep infinity

add devices /dev/spidev1.@

[armadillo ~]# podman start spi example

Starting 'spi_example’
45302bc9t95eet0e25¢5d98act198d96fcobec183e791018cbe4221¢cc114523

3.82 SPI Zi&kS51chD > T F1EEHI

Y TF+WICAD., spi-tools lc&E N3 spi-config ANV Y R&EFE > TIREDREEERT 2 &H
TEEXY,

[armadillo ~1# podman exec —-it spi_example sh

[container ~1#f apk upgrade

[container ~1# 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

3.83 spi-config AV Ric &K 2 HERH
3.6.12. CAN FI\A X =EHT 3

36.12.1. \— R = 7tk

R > % —7 £ —X(CON9)¥®. LCD #55RA ¥ —7 z—X(CONT1)%aET CAN Z&RK 2 1h—
NLEEIT DI ENARERTY, IRA VY —T7 2 —ADEKRICDWVWTIE 3.45.2. CON8. CON9.
CON14(ERA 5 —7 x—R)) &, LCD HERA VT —7 1 —ADHEHRICDOWTIE 73.6.15. LCD Zf&E
ﬁﬁ@'_%u %Eﬁb_{<7‘—£é\l\o

3.6.12.2. ERAAE

AT FTARTEETZ 7 7)o —3oh5 CAN BEZTOHICIE. Podman D4 X—IH5 1
VT FEERT BBIC. AT FEETIZRY NT—2E LT host Z, #BR& LT NET_ADMIN %
BEITDIDENHDET, LUTIF. Ry T—2EULT host %, #E& LT NET_ADMIN Z3E L
T alpine A X—=IY N5 AV T+ ZERT 26T,

[armadillo “J# vi /etc/atmark/containers/can_example.conf
set_image dockage. io/alpine

set_command sleep infinity

set network host

add_args --cap-add=NET_ADMIN

[armadillo ~]# podman start can example
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Starting ’'can example’
73e7dbce86e84eef337bbc5c580a747948b94b87015bb34143da341b8301¢c16a

3.84 CAN Zi&kS=b®D > T FHYERHI
JAYTFFRICAD, ip ANV RTCAN ZBEMCT 22 ENTEFT, UTIC. REFZERLET,

[armadillo ~1# podman exec —-it can example sh
[container ~1#f apk upgrade
[container ~]# apk add iproute2 (1]
[container “J# ip link set can@ type can bitrate 125000 €)
[container “J# ip Llink set can@ up (3)
[container “1# ip -s link show can0 ‘)
4: can@: <NOARP, UP, LOWER UP,ECHO> mtu 16 qdisc pfifo fast state UP mode DEFAULT
group default glen 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

3.85 CAN DEREH
@ CANODEREDEOHICHER iproute2 A VYA M—=)LULET, ITICA VYR M=ILEHDHEEIE
RETY,
(2) CAN DBE&EEZ 125000 kbps ICEREL XTI,
(3) canQ 1 V9 —7x1—A%=EEULET,
O can0 vy —7x—RAOBREDFERARTERRLED,

3.6.13. PWM ZfERHT %

3.6.13.1. )\— R = 7

W3R 5 —7 = —X(CON9)¥. LCD #hR~A > —7 x—X(CONTN)ARET I2C ZH/K 8 R—b
RS2 EMNAETT, IRA VY —Tz—ADHERICDWVWTIE 13.4.52. CON8. CON9,
CON14(EERr >y —T7 x—R)1 %Z. LCD HRRA VT —T7 = —ADEHRICDOWTIE 73.6.15. LCD Zf&
R9%, Z2RLTEEE W,

3.6.13.2. AR

AVTFARTEET D7 7Y T =23 uh 5 PWM ZiKS7HICiE. Podman D4 X—=Ihs5 V7T
FEVER T BBEICRA N OSBID /sys T4 LU MV EEITRENHDET, T7AIMNRETEIYD Y
RENTEIH, HANDBERICKE> TEZAFTADTTIERLIZEI W, BUTIE. /sys ZEL T alpine
AX=IUNSAVT+EERTZHTT, CZTEINE /sys T« L7 MJIEaVTFARDELD /sys
KNIV RENET,

[armadillo “1# vi /etc/atmark/containers/pwm_example.conf
set_image docker.io/alpine

set_command sleep infinity

add _volumes /sys
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[armadillo ~1# podman start pwm example
Starting ’pwm_example’
212127a8885e106e0et7453545db3c473aet5438f000acf4b33a44d75dcd9e28

3.86 PWM =ik > D> 7 F 1A

AV TFFARICAD., /sys/class/pwm/pwmchipN 7« L7 8 UKR®D export 7 71 )LIC 0 ZE XA
HETIRRADESITRDET, UTIC. /sys/class/pwm/pwmchip0 Z kS I5E DEMERES % R U
£9,

[armadillo ~J# podman exec —it pwm example sh

[container ~1# echo 0 > /sys/class/pwm/pwmchipd/export "

[container ~]#f echo 1000000000 > /sys/class/pwm/pwmchip®/pwm@/per iod (2]
[container ~1# echo 500000000 > /sys/class/pwm/pwmchip@/pwm@/duty cycle 63
[container “J#f echo 1 > /sys/class/pwm/pwmchip@/pwmd/enable (4]

3.87 PWM DO EN{EERESI
pwmchipO % export L& J,
Az 1 MICLERT, BAEF/HTY,
PWM @ ON Kl =7 0.5 MICLET,
PWM EHZBMICLET,

3.6.14. JTAG TN\ HZ=FERT S

CONT0 (& JTAG T/N\y HZER I 5 L DTED JTAGA Y F—T 1 —RATY, EF#RIF .MX6ULL
DY AT L IJTAG A hA—F(SJO)IcERENTVET,

EXT RESET BEYDSYXFTAVYEY hZITSZENHETT, YATLYEY M ZTSBRIE
4 3.88. Uty ho—T>YX) DEED. 20ms KL ED Low HiEZFREL T LE W,

(o)

EXT_RESET_B 20ms

38 Uty hy—=UrX

CON10 ICEHm SN TWBESRIE. JTAG UANDEETHHEARIEETT,
EMIIcDEE LTI, TArmadillo-640 YILF 7L U XK, [https://
armadillo.atmark-techno.com/resources/documents/

& armadillo-640/manual-multiplex] & ZZ28B < £ E W,

VATFALAJIJTAG O FAO—SO0FMICcDODEZFL TIE. NXP
Semiconductors DiR—AR—I M55 7> O— RaJgER [i.MX 6ULL
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Applications Processor Reference Manualy & &R ZE W, £—
REREICHER iMXGULL @ JTAG_MOD EViE SWT [CEFHINTLE

ER
# 3.22 CON10 f§5E%I

EVES Ev& l/O L]

1 VCC_3.3V Power EIR(VCC_3.3V)

2 JTAG_TRST_B In TARUEY b iMX6ULL @ JTAG_TRST_B Exic#E. i.MX6ULL A
BT 47kQ 7IL7 v F(VCC_3.3V)EanTWnwxd,

3 JTAG_TDI In TAKF—=F AA. iMX6ULL @ JTAG TDI EvIc##E. i.MX6ULL AERT
47kQ 7IL7 v F(VCC 3.3V)ENnTWET,

4 JTAG_TMS In TAKE—RER, iMX6ULL ® JTAG_TMS Evic#E#E. i.MX6ULL AER
T47kQ 77y F(VCC_33V)ENTWET,

5 JTAG_TCK In TAK7AvY Y. iMX6ULL @ JTAG_TCK EY(cHik. i.MX6ULL AEET
47kQ 77 v F(VCC_3.3V)ENTWET,

6 JTAG_TDO Out TAKNF—=FHA. i.MX6ULL @ JTAG_TDO £V IC##x

7 EXT_RESET_B In VAT LVEY M IMXBULL ® POR B Evicfit., A—7YRLAYA
7]

8 GND Power BIR(GND)

3.6.15. LCD ={&H39 %
3.6.15.1. )\— R = P{tHk

Armadillo-640 @ LCD /RA k&, i.MXBULL @ eLCDIF(Enhanced LCD Interface)Z#IFE L TWLZE
T, CONTT ICLCD A7y ayvtey N7 A1 F5 v FIRRIL WVGA BB zEHE UGS ICHATE
£,

AV —T7x— CONI1IEFTYFILRCGB AN ZHFORB/\RIVEY 2 —ILBREZERIT BN
AR TE%, LCDILKRA VY —T 1 —ATY, EBFRIFIiMX6ULL ® LCD O hO—
FZEI[CERESINTWEY,

CON1T [CEHINTWBETRIE. LCD U D
RECHERAARETT, HFMicD2DEFL TIE.
TArmadillo-640 Y ILF 7L 7 A%k, [https://

= armadillo.atmark-techno.com/resources/
documents/armadillo-640/manual-multiplex] %=
Pt 1R k= AW

IR ICE D Y T AR E S (USDHC2, UARTI.
ESPIT. 12C2 #)h'&B D £TA. BUIESITEKL Y
TRBHETEEzT A,
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R

7 3.23 CON11 F=HcH

EVE Ev# 1/0 i
5
1 VCC_5V Powe EIRH I (VCC_5V)
r
2 VCC_5V Powe EIRE S (VCC_5V)
r
3 VCC_5V Powe EIRH(VCC_5V)
r
4 VCC_3.3V Powe BIREA(VCC_3.3V)
r
5 VCC_3.3V Powe EREA(VCC_3.3V)
r
6 GND Powe EIR(GND)
r
7 GND Powe EIR(GND)
r
8 LCD_CLK In/ IERAE A, iMXBULL @ LCD_CLK B Ic#iik
Out
9 LCD_HSYN In/ IRERAE A, i.MX6ULL @ LCD_HSYNC £ > (c#ft
C Out
10 LCD_VSYN In/ IRERAHE AL iMX6ULL @ LCD_VSYNC t'vIc s
C Out
11 LCD_ENAB In/ IRERAE A, i.MX6ULL @ LCD_ENABLE &> C##5
LE Out
12 PWM5_0OU In/ IERAHE AL i.MX6ULL @ NAND_DQS & > (C##E
T Out
13 LCD_DATA In/ IRERAE A, iMX6ULL @ LCD_DATAOQO E > (C#Ek. &
00 Out RETIOKQ ZILFTVENTWETD,
14 LCD_DATA In/ IERAE A, iMX6ULL @ LCD_DATAO1 E v (c#Ek. &
01 Out wRETI10kQ ZIL7 vy 7 (VCC_33V)EhhTWET,
15 LCD_DATA In/ IRERAE A iMX6ULL @ LCD_DATAO2 B> (k. &
02 Out RETIOKQ ZILFTVENTWETD,
16 LCD_DATA In/ IRERAE A, iMX6ULL @ LCD_DATAO3 B> (C#Efk. &
03 Out IRETIOKQ ZILFTVENTWETD,
17 LCD_DATA In/ IRERAE A iMX6ULL @ LCD_DATAO4 &> (C#Efkt. &
04 Out RETI0kQ ZIT TV EINTWET,
18 LCD_DATA In/ IRERAE A, i.MX6ULL @ LCD_DATAOS &> IC k.
05 Out JP1 A =TV 10kQ ZIL7vy F(VCC_3.3V)., ¥3—
MEF., T0kQ LT DY EnET,
19 GND Powe EIR(GND)
r
20 LCD_DATA In/ IRERAE A, iMXBULL @ LCD_DATAOG E > (C#Efk. &
06 Out RLETI10kQ 77y F(VCC_33V)ENTWET,
21 LCD_DATA In/ IRERAE A, iMX6ULL @ LCD_DATAOQ7 B> (c#Ek. &
07 Out WRETI0kQ 7T T VENTWET,
22 LCD_DATA In/ IRERAE A iMX6ULL @ LCD_DATAOS8 B> (Ci#Ekt. &
08 Out RETIOKQ ZILFTVENTWETD,
23 LCD_DATA In/ IRERAE A, iMX6ULL @ LCD_DATAOQQ E > (C#EfkE. &
09 Out RETIOKQ LTI ENTWET,
24 LCD_DATA In/ IRERAE A, iMX6ULL @ LCD_DATATO E v (c#Ek. &
10 Out RETIOKQ LT TVEINTWET,
25 LCD_DATA In/ IRERAE A, i.MXBULL @ LCD_DATA11 E Y IC .
11 Out JP1 A=V, 10kQ ZILF D>, ¥a—bhE 10kQ
ZIL7y F(VCC_3.3V)ahxd,
26 GND Powe EIR(GND)
r
27 LCD_DATA In/ ILERAE A iMX6ULL @ LCD_DATAT2 E v (k. &
12 Out RETIOKQ ZILFTVENTWETD,
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e & Ev# 1/0 BB
=1
28 LCD_DATA In/ IERAE A, iMX6ULL @ LCD_DATAT13 E v (ciEk. &
13 Out RETI10kQ ZIT TV EINTWET,
29 LCD_DATA In/ R A . iIMX6ULL @ LCD_DATAT4 BV I(C#EG. &
14 Out RETIOKQ ZILFTVENTWETD,
30 LCD_DATA In/ IERAE A, iMX6ULL @ LCD_DATAT5 E v (c#Ek. &
15 Out WRETI0kQ ZILFTVENTWET,
31 LCD_DATA In/ IRERAE A iMX6ULL @ LCD_DATAT6 B (CiEk. &
16 Out RETIOKQ ZILFTVENTWETD,
32 LCD_DATA In/ IRERAE A, iMX6ULL @ LCD_DATAT7 B (C#ERKk. &
17 Out RETIOKQ LTI ENTWET,
33 GND Powe EIR(GND)
r
34 XPUL In/ IERAE A, i.MXBULL @ GPIO1_I004 & > (C#Ei#5E.
Out 0.0TUF @OV FYUhERINTWETD,
35 XNUR In/ IERAE A, i.MX6ULL @ GPIO1_I003 £ > (k.
Out 001TUF OOV FYIhEHRINTWET,
36 YPLL In/ IRERAE AL i.MX6ULL @ GPIOT1_I002 & > (k.
Out 0.0TUF @OV FYUIERINTWVWET,
37 YNLR In/ RERAE A, i.MX6ULL @ GPIOT_I001 E > (T #E#E.
Out 00TUF OOV F YOI EHRINTWET,
38 GND Powe EIR(GND)
r
39 GPIO4_101 In/ IRERAE A, i.MXBULL @ CSI_PIXCLK E > (C#E#E
8 Out
40 GPIO4_102 In/ IERAE A, i.MX6ULL @ CSI_DATAOQO £ > (T#Es:
1 Out
41 GPIO4_102 In/ IRERAE A, iMXBULL @ CSI_DATAO3 E > (T#EHt
4 Out
42 GPIO4_102 In/ IRERAE A, i.MXBULL @ CSI_DATAOT E v TS
2 Out
43 GPIO4_102 In/ ILERAE A, iMX6ULL @ CSI_DATAO2 &> (TiEs:
3 Out
44 GPIO4_102 In/ IERAE A, i.MXBULL @ CSI_DATAQ7 E > (T#EHt
8 Out
45 GPIO4_102 In/ IERAE A, i.MX6ULL @ CSI_DATAO06 £ > (T#Esk:
7 Out
46 GPIO4_102 In/ IERAE A, iMXBULL @ CSI_DATAOS E > (T#E#t
6 Out
47 GPIO4_102 In/ IERAE A, i.MXBULL @ CSI_DATAO04 £ > Tkt
5 Out
48 GPIO4_102 In/ IRERAHE A, iMX6ULL @ CSI_HSYNC E > (c#E#k
0 Out
49 GPIO4_101 In/ IRERAHE A, iMXBULL @ CSI_VSYNC £ > (C##E
9 Out
50 GND Powe EIR(GND)
r

A

CON11 O T7—KRE—REBEEVICDWT

CON11 ® 13~18., 20~25, 27~32 ¥ v
(LCD_DATA00~17)ld. i.MX6ULL ®OAE ROM (<
£BT—hE—REBREEVEFALTWET, ERK
AB, J—RE—RFEDHIC. ERLEDTILT vV
757 VBT, High/Low L)L DIRREZ RIF L
TWEY, BERULABWEIMEESI SR IRRERD
o, BREAENS U-Boot HEIMET D E Tld. &4
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D E > % High/Low LNIJVICRF UK TSER
KEEW, 7—FE—RBEDOFHFMICDOETHEL T,
NXP Semiconductors Dik—LR—I NS5 TV
O— R Age7%r Fi.MX 6ULL Applications Processor
Reference Manualy =SB f2E 0,

36.15.2. V7 b U = PR

FTINA AT 7 .+ /dev/dri/cardd (DRM)

1L
- /dev/fb0 (7 L—L/Ny T 7)

3.6.15.3. EAAE

LCD A7y avtey N7 AV F Ty F/IXXRIL WVGA B&R)ZHICEHBALEX I, LCD AT 3>vtEy
N7 A>F5yFINKIL WGA BR)DOHEICDWTIE 16.244. LCD ATV avey NTAVFF Yy
FIRRIL WVGA &)1 ZZRU TS W,

" 3.89. LCD QEfEAE £#8EICL. ¥ v F/tRILLCD O CN4 @ 1 E> & Armadillo-640 0
CONT1 @ 1 EVHWIST &SI, FFC 2L £, FFC OME . ¥ v F/tRIL LCD fli3BiE
AT, Armadillo-640 RIS BIEA LIc 2 &S 12 LT,

X 3.89 LCD D775
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Reinforcing plate

— Conductors

390 ZLF2TIT 5y hTr—TILORAR

ENIGT 2L S IcEmRLIEE. BRE GND AV a—hU. BED

T TEVETEYDNRIRTDLEDIC, #ERLTLIESW, 1E>E 50
A FEREBZDET,

FFC OEBOD T ¥ICERUEE. Armadillo-640 DEELR EE
A AR L. WET AR B D £T,

DT overlay O EZITVWE T,

[armadillo™]# vi /boot/overlays. txt

fdt overlays=armadillo-640-Lcd70ext-100. dtbo
[armadillo™]# persist file /boot/overlays. txt
[armadillo™]# reboot

FORROFERAEICDOWVWTIE T6.29. BIEXRRZITD) ZSBLTLIEE W,

3.6.16. BRZANT S
3.6.16.1. \— R = 74
CON12. CON13 [FER#EHI >y —7 1 —A T,

RRICERZHIET DI LB TEREA. EE5D—ADSDHERZMH

: CON12 & CON13 OEIR(VCCOV)HHGZ 1 Y i n TLWERI DT,
LT IEE W,

CON12ClEF DC yvviINEREINTED, "M 391. ACT7F77DEMET—2, EREUEET—
IDHBAC T TINMERTEET, ACTYTIDY v v IFIRIE JEITA RC-5320A #HL(EEX
D 2)TY,
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&P
391 AC 745749 DIBIT—2

ICEHRLUTHS AC o720yt MIELTLEE W,

If AC 7575 =ERY 3KIF. AC 75 75D DC 757 % Armadillo-640

AT =7 — AR CON13 n5 [FEIR(VCC_5V)fitigoft, /Ny 777y TEIR(RTC_BAT)
(CON13) ft45. i.MX6ULL @ ON/OFF #l{#lZ=
BERMHHEIE. REEERZUMIL TH. iIMX6ULL O—&87—% (X7 —

I = =

T2

YEHE)EFRFLIEWGRICSHERCIEZ W,

Z 3.24 CON13 5%l

EMTEXRT, N\vIT7v 7

ey Ev% 1/0 i
&S
1 RTC_BAT Pow EIR(RTC_BAT), /{T—=YXIAXVKICD
er LICELL &> c$E#t
2 VCC_5V Pow EIR(VCC_5V)
er
3 GND Pow BIR(GND)
er
4 ONOFF In i.MXBULL @ ON/OFF FB{ES. i.MX6ULL ®
ONOFF EvicHehi. A—TYRLA VAN
Power Input | VCC_5V VDD_H|GH_II\L(I3.3V) i.MX6ULL
CON12 < Low Power Domain
PMIC VDD_SNVS_IN SRTC
Power Input (Secure Real Time Clock)
CON13  |RrTC_BAT VSNVS
1

3.92 Ny o7y TEREHE

EEBENT— RIOEPHCBITT DI
IE. Ny o7y 7ERRTC BAT) = 4#t#E L
fcE®IC—E. BFE(VCC 5V)%Z 100 =V
WU EHET IRENH D ET,

RTC_BAT O AHNBEEHHIL 2.75V~3.3V
T9o, RET/INA ANEEICEHELRLL RS
AR H D FI DT, AHBEEEHEHERNTS
FERCEE W,
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WEY 7 ILY A L7080y 7 DOFIRZEIEE
mE 25°CT+70 WIEE (SE18) TI . K
*ﬁﬁ; BERREICKESHTEZRITRIOD
T, ZEADOBRE DI DOERZ BV
L/i-a_o

NEY7ZILYALo0y 7, —iRERY 7
WEZAL7BY7IC KXDEHEEEANEW
e MMIF/INy T U DEFENRLBD T,

Ny T UHEpl: CR2032 Diga. #14 A

/\‘/7_"J DEFENHEMDERICKEE ST
BRICE. HEBNINDRBWIZILY ALY
‘/’7 ICZAMITTDEZHELET,
CON9(?IE§E’( VH—7 x—R)ICEHAIRERR
Armadillo-600 ¥ —X RTC A7 3 >vE
Va1—ILbHDERITDT, RIS,

3.6.17. EBNIT/NA R2ZXEET S
3.6.17.1. \— R = Pit#&

Bae JP1. JP2 (FiEIT/\NA ABEI v+ > /INTT, JP1. JP2 DiREET., LET
INARAEREITDEMNTEET,

£ 325 IvVINDRELEET/INAM X

JP1 JP2 BEIT/INA R

- F—T7v i.MXBULL @ eFUSE sFEBICEDIW=FT/\1 X
eFUSE W RFBEDIHZEIF eMMC

A= ¥a—hk eMMC

3—hk ¥3—h microSD

[EleFUSE REDHMICDEFE L TIE. NXP Semiconductors DRk—AR—I M55V O—
INGIEEPAN |rl MX 6ULL Applications Processor Reference Manualy % 2B 2E 0\,

HAE. IMXBULL DEHT/NA RICET 2

eFUSE 3kBETT, KBEDEE P2 %
A—TFURETHEET B E. eMMC H S #2E)
L9,

eFUSE F—EEZZ AL ETICERT ZEMNTE
FHP Ao eFUSEDZEIC & » T K
Armadillo-640 NIEE «.EM’FL/?E( 23 AREME

DNHDETDT, BEESRAHZITOERICITHLD
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FFiR

AVH—T T — X8
(JP1)

ERZIS LSBEVNWELET, eFUSE D
REICEL > TEEDE - LGB IFRIEI R

ERRDET,

JP2 e A —TVIRRETHERT %55, JP1 D
EFERENET, JP1 Z¥a—MRREBICTS
& TIVT Yy TERICK DEEERIIENT %
fesh. JP1 BA—-TVRETHERITZIEZH

#HLET,

# 3.26 JP1 E5H

[/O

e

In

EET/INA RARERES. OYv I ICERALT
i.MX6ULL @ LCD_DATAO5 >, LCD_DATAT11
Y lciEs (Low: LCD_DATAOS EViEZIL7 v 7.
LCD_DATATT EYE7ILT U v EnEd, High:
LCD_DATAO5 EvidZILF >, LCD_DATATT &
VETIWT Yy TEINET, ). BEIRET47KQ TILY
TYVENTWETY,

2 JP1_PU

Out

VCC 3.3V T1kQ FILF7 v

A5 —T — Atk
(JP2)

& 3.27 JP2 (E5 3!

/0

e

Out

VDD_SNVS_3V T 1kQ ZIL7 v 7

In

B8 7T/ ARERES. IMX6ULL ®
BOOT_MODE1 ExIc#sE. i.MX6ULL REFT
100kQ 7T IV ENTWET,

36.18. A —Y—XAA v FEHEHT S

3.6.18.1. \—= kD = 7R

Armadillo-640 ICEH I TWB 1 —H—X A v FICid. GPIO BRI TWET,

Avy—Tz— SWI i 1—F—AICEBICHARTEZMULARI YA Y FTT,

AfERR
% 3.28 SW1 5585l
BRES i BiEA
SW1 a1—H—X i.MX6ULL @ JTAG MOD EvI(c#Ef. (Low: HIEhTLEWL
1TYyF JREE. High: B ufcikRe)

36.182. V7 U = Ptk

Linux Tl&. 1—Y—ZETA XY ~(Press/Release) 2@ I3 EMNTEZXT, Linux TlE. GPIO
EHRAT—R— K RS0 /\(gpio-keys) THIHT B ENTEET,

1=y FEESIR, RICRTF—I—RAED Y TSR TVET,
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F£329 F—1—FK

1Ay F F—3—FR ARYFO—FR X11 #—3—FR
SWI1 KEY ENTER 28 Return

FINA AT 7 - /dev/input/by-path/platform-gpio-keys-event [4]
1)

3.6.18.3. EAAE

Armadillo-640 ICIE1——RA v FHOEEINTVWET, INSDRAYFDTYy>a/)U—RA
Ry NEBET 2HICIE. Podman DA X—IN5 AT+ Z2ERT BRIC/RA N OS Al /dev/
input 74 LY MU ZEITRENBHD £, UTIE. /dev/input ZEL T alpine 1 X—=I A5V T
FEERT BHITT, T TEIN /dev/input T« L2 MUY TFFAD /dev/input X7 k
INEd,

Armadillo-640 ICIE1—H—XRA v FHAEEINTVWET, INSDRAYFDTYy>a/)U—RA
Ry MNZBET 2HICIE. Podman DA X—IN5 A>T+ 2ERT BRIC/RA N OS Al /dev/
input 74 LY MU ZETRENBHD £, UTIE. /dev/input ZEL T alpine 1 X—=IHh5aV T
FEERT BHITT, T TEIN /dev/input T« L2 MUY TFFAD /dev/input X k
INnEd,

[armadillo ~]# vi /etc/atmark/containers/sw example.conf

set _image docker.io/alpine

set_command sleep infinity

add devices /dev/input

[armadillo ~]# podman start sw_example

Starting ’sw example
c0cd8b801883266197a3¢20552b0e8b6c7dd473bb0b24e05bf3ecdb581c822b9

B393 12— —XA Yy FDARY NG I 2 cdHD Y T FHEREH

AVFFRICAD, evtest ANY RTARY NEHERTEEXT,

[armadillo ~]# podman exec -it sw example sh
[container ~1#f apk upgrade
[container ~1# apk add evtest
[container ~]#f evtest /dev/input/eventd
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 1685517999.767274, type 1 (EV_KEY), code 28 (KEY ENTER), value 0 (1
Event: time 1685517999.767274, -———————————— SYN REPORT -——————————-

BIUSB ¥ —R— RAEZERL A YTy hFNA RZEBMLTWRIBER. BSHELRDITREELIHDET
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Event: time 1685517999.907279, type 1 (EV KEY), code 28 (KEY ENTER), value 1 (2]
Event: time 1685517999, 907279, ------——--————- SYN REPORT ----—-——————-

3.94 evtest AV Y Ric &k BHERH

(1) SW1 DIRF Y Tya ARV NZRHEUIcEZDERT
(2] SW1 DIRTY VY—R ARV ZBREUIcEEDERT

A—H =AYy FRTREICHL T, #lL<EFZIEETES buttond & WSHEENSH D XTI, FFifl
(& T6.12. Ry v »F—%ik>5, 22RL TS,

3.6.19. LED ={#ERT 3
3.6.19.1. \—= R =z PR
Armadillo-640 [cEEH I TW\WBd1—H5— LED ICiE. GPIO hMEREINTWET,

A5 —7 x—AERR(LED3, LED3. LED4. LED5 (&, 2—Y—@ITEHRICAIATZS LED T
LED4. LEDb5) ER

% 3.30 LED3. LED4. LED5

M 2HR(’) A

=5

LED3 1—4— i.MXBULL @ GPIO1_I0O05 &> icHshE. (Low:
LED(7R) JHET. High: /A7)

LED4 a1—4— i.MXBULL @ GPIOT1_I008 B> icH#E. (Low:
LED(#%) JEKT. High: ST)

LED5S I1—4— i.MX6ULL @ UART1_CTS_B &> IC k.
LED(&) (Low: SEXT. High: s24T)

3.6.192. VI b =z 7R
Linux Tlx. GPIO ##tF LED R S /\(leds-gpio) THIHIT B EMTEET,
sysfsLED 72 XF7 Lo . /sys/class/leds/red
~ . /sys/class/leds/green
- /sys/class/leds/yel low

3.6.19.3. EAAE

Armadillo-640 (Cix LED NEREZINTWET, <NS5D LED K S =T, Podman D1 A —
IS AV THZERT BBRICIRA N OSAID /sys T4 LY MU ZEITRHRENHDFT, LITIX /sys
ZEULT alpine A1 X—=Ih 5DV TFEERTZHITY, SZTEIN /sys To LI KNJ)IEaVT
FAD /sys ITX TV REINFET,

[armadillo ~]# vi /etc/atmark/containers/led example.conf
set_image docker.io/alpine

set _command sleep infinity

add_volumes /sys

[armadillo ~]# podman start led example
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Starting ’ led example’
c770t76d7714f4cceb1229be2240382bded236¢c2c51bb6b866bc0098c2ch987a

3.95 LED Z#&% > fchD > T HEEHI

JIYFFAICAD, brightness 7 7 1 JLICIEEBERE T & T LED ORK/BIEITS LN TEE
¥ 0 EB/EAD AT, 0 LUAOIE (1~255) EBERE ERTLET .

[armadillo ~1# podman exec -it led example sh
[container ~1# echo O > /sys/class/leds/red/brightness
[container ~1# echo 1 > /sys/class/leds/red/brightness

[X13.96 LED D mRXT/iBXTDRITH
brightness 7 7 1)L Z&FHAHT Z E T RED LED OREZSRI B EHAETT,

)

[container ~1# cat /sys/class/leds/red/brightness

3.97 LED OREZRTT %
Linux Tid. LED ZH2BEDT A I VI THLSEBR I ENTEEXY, Ihz ThUH EHUTERT,
LED 7S5 ZXF 4 LI MULT®D trigger 77 A ILNEZEESAT I &lc k> TLED ORAT/ELTIC kY
HERET DI ENTEXRT, trigger THR—FSNTVWBIERMEFIUTDED TI,

& 3.31 LED bY A B

BE A%

none NUAZFRELEEA

mmc 1 microSD 2Oy hDF I EZRAZ Y FICLET

mmc2 eMMC O7 VR 7IcLET

heartbeat DMAD &S ICRT BT ZITWET

default-on FIT Linux A—RILHOSEALET, LED BARITULET

trigger 77 ML EGZHAHETEHR— M ULTWB RN HE, BEBMON ) ANRRESNES, [1H
FWTWBEDONIRED N HTT,

[container ~“1#f cat /sys/class/leds/red/trigger

[none] rc-feedback bluetooth-power rfkill-any rfkill-none kbd-scrolllock kbd-num
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

K 3.98 iU TW3 LED kY HZERR
UTOIAXYY RZRITITDE. DHEDK S ICRLT/ B ZITVET,

[container ~1# echo heartbeat > /sys/class/leds/red/trigger

3.99 LED ® kU AIC heartbeat i 8ET S
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3.6.20. RTC =f£R3 %

3.6.20.1. \— K7 = Pit#k
Armadillo-640 U7 LY A L7 Ay 7IE. iMX6ULL ® RTC #gEZ AL TWET,
HtE - T LRIDRABY Rk

15 —7x— CONI3 »5IREEIR(VCCHV)#Hign, /v o7 v 7EIRRTC_BAT) At

Atttk i.MXBULL @ ON/OFF #llfflZ1T> c &N TEEXT, Ny I 7 v TERMHBIE. R
RESZERZUML TH. IMXOULL O—887—% (KXI7— 7 F) 2R L WEE
ICERLSIEE W, Fiflld '3.6.16. BRZANT 51 Z2ZRLTLES W,

3.6.20.2. V7 U = PR

FINA AT 7 - /dev/rtc (/dev/rtcd ADIVRY W T U>Y)
1)L
. /dev/rtc0

7Z—LEBDRARE, TINA AT 7 IIVERTHET S ENTEXT,

SFEMABRICOWTIE, Linux A—RILDY —XO—RICE&FNTWS KF 12 X ~(Documentation/
admin-guide/rtc.rst) Y > )L 707 7 L (tools/testing/selftests/rtc/rtctest.c) ZSR U T £ &
LYo

3.6.20.3. ERAE

dAVFF+AMNS RTC #ikSHicid, Podman OA X —I S AT F%=ERT BRRICRA M OS
BIDFINA A7 74)L /dev/rtcN ZiES ERERFIC. RTC NORZDEREEZTOHDERGEITHE
NHDFET, LUTIE. /dev/ricO ZEL T alpine 1 X—=I W5 AV T+ %ERT 26T, EEE L
T SYS TIME 6 ELTWXT,

[armadillo “J# vi /etc/atmark/containers/rtc_example. conf
set_image docker.io/alpine

set command sleep infinity

add_args --cap-add=SYS TIME

add_devices /dev/rtc@

[armadillo ~]# podman start rtc_example

Starting ’rtc_example’
025209e0d96143c2911239a8397b7002c3eaab057e031d8abb765df5707d75bd

3.100 RTC &> fch D > T H{EEHI

Y TFFWICAD. hwclock A¥ Y RT RTC OFFZIRREFRENTEET,

[armadillo ~1# podman exec -it rtc_example sh

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

[container “]#f date --set "2021-04-01 09:00:00” (2
Thu Apr 1 09:00:00 UTC 2021

[container ~J#f hwclock —--systohc (3,
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[container ~J# hwclock (4
Thu Apr 1 09:00:28 2021 0.000000 seconds

3.101 hwclock ¥ > Ric &k % RTC DEBAIRR EEEH

RTC ICHRESNTLWBRERAERRLET,

VATLERAE 2021 £F4 B 1T HOBO D 0 MICHRELET,
VAT LEH% RTC RS E T,

RTC ICRESNTVWARANERE SN TWS I ZHEBLE T,

3.6.21. Wi-SUN 7/ X Z %>

Z ZTlE. WIi-SUN 701 2DV UART THERSNTWBHEDHlIZERLET, CcDHBE. AVTFA
TEMEIT D77V —3h5 Wi-SUN FINA A TEBEZTSHICiE. Podman 14 X—I 50
VT FEERT BRICRR N OS BID T /N1 X7 71 )L /dev/ttymxcN @55, Wi-SUN &XI69 %6
DEEITRENHDET, UTIE. /dev/ttymxcl ZEL T alpine 41 X—Ih 5 AV T FZ1ERKT %8
T9,

(o R )

[armadillo “]# vi /etc/atmark/containers/wisun example.conf

set _image docker.io/alpine

set_command sleep infinity

add _devices /dev/ttymxcl

[armadillo ~]# podman start wisun example

Starting 'wisun_example
ef9aba?2f7eee4236¢ch28c1fbf5090a6f0db9d6dfe7f3a34573867¢0833dd3122
[armadillo ~J# podman exec -it wisun example sh

[container ~1#f Ls /dev/ttymxcl

/dev/ttymxcl

3.102 Wi-SUN /X R &Rk S5 fchD 2> T F1ERSI
AVTFALS. /dev/ttymxcl Z{E> T Wi-SUN F—5 DERENTEDLDICBED T,

3.6.22. EnOcean /N1 X k>

Z ZTIE. EnOcean 7/\A ZH* UART TEfRiENTWBIBEEDFZRLET, CDiFE. IVTF
NTEMET B 77U — 3 h5 EnOcean T/\1 A TEBIEZEITOcdHIClE. Podman DA X—IH
S5AVTFZERT BEICRA N OS DT /N1 X7 74 )L /dev/ttymxcN D> 5, EnOcean &N
TEHLDEEITHENSHDET, LUTIE /dev/ttymxcl ZEL T alpine 4 X—IY M5 AV T+ %=/ER
930 TY,

[armadillo “J# vi /etc/atmark/containers/enocean_example. conf
set_image docker.io/alpine

set_command sleep infinity

add devices /dev/ttymxcl

[armadillo ~]# podman start enocean_example

Starting ’enocean example
a808b491a100f9078d8¢c72a7b36966d918261413657fe054fb8d7F87b0d4b31¢c
[armadillo ~]# podman exec —it enocean example sh
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[container ~J# ls /dev/ttymxcl
/dev/ttymxcl

K 3.103 EnOcean F/I\1 A& K>S f=HD A T FERHI

AYFFAMNS, /dev/ttymxcl %{#E>T EnOcean F— 49 DEZENTEZ LS ICBRDET,

3.7.YV 7 U7 DEET
Armadillo-640 £ WEBREDY T kY 1 PR, —RIAEHARER S BANIC BT D £¢
oo LB L. Armadillo Base OS & WS HE OS BEBLTWS 6. V7 kD1 7 DREHC (JIEFD

RAY DWW DOOHDET, RETIE. FNSDEREFICEEINE Armadillo Base OS FHDRA
YRMTOWTHBALTWEXT,

3.7.1. HREVPEHRI D ED, ARLELSTVLWWVHOD
Armadillo Base OS Tld. HHAAAMEBRICEVNTREICRIRAL BIEEEZEETEH L TWET,

X 3.104. REN/HEFAITZI2ED. ARLELCTVLWWEHED, (F. Armadillo Base OS #£H&RAICH
WT. BERENHEEITZ2HDEHRELBLLTVWWVWEDEFXEHIHTT,

~
APP
. J r ™
. FLf5
[ Armadillo Base 08 BISEH B E
[ Linux A—=J1 ) BIFAE
\ Ty =700
[ 5 hO—4— ADFFLR
LN J

X 3.104 FAFREI’HEFEIZ2HD,. ARLERLTLWWVHD

BRLEC TVLNEDIRDVWTRBHEEZDVERB D E Ao BRTZHDICH> TR EED
BT ENTEET,

372. A—Y—=F77VTr— a3 v DKs

Armadillo Base OS TIZFEAWICZ— -7 U4 —r3>% Podman V5T F+ ETEITULET,
FDlcs., ETEEE LT Armadillo Base OS #E# I 20EIEH D £t A,

Podman (&, AU AYTF+ %KX 3Y 7 U7 THhH3 Docker [https://www.docker.com/] &
BEARNICHEBENBD £,
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Docker Hub [https://hub.docker.com/search?type=image&image_filter=official] 7% Eh 5L
BT« AMNIE2—3 0T HFAX—=YZBBULTHEIZZENTEXT,

3.7.3. OV DEKEt

A—Y—=r7Vr—2 300073 FEEGREROFRRRBO—BICRZHBIELTHEI L
LTI,

3.7.3.1. O DREBFR

A—Y—FT7Vr—ravNMtNTs07E, 3.24.1. BREV > THR{FINBZTAL I NI (2—
Y—F—IF« LI K))) ICEZEDHBERD. /var/app/volumes/ U TICERET 2DHRWVWTY,

YT FOHEMNS Jvar/app/volumes/ T« LI NVICTFZ I EATBD I EICRDET, FIRICDWT
DFMITEBRICAFREZITOEMRICTRMNLE I,

3.73.2. REIREOYS
. Ethernet. LTE. BT. WLAN R EDXRY KT—2F%0OY

—MRICREERERICL CRONLERROT, RETHER - YMBRGEOOITZALTEL
EERITITHLET,

- VIR 7ON=Y 3>

/etc/sw-versions & WS 7 7 JLHY Armadillo Base OS LICHFEELX I, <nld. SWUpdate
ICEBINTWEEY I NI 7DN—=I 3 PRI NTWE T 7AILTT, CDT771ILDOR
BEOVICESHTRLLZET, YBON—Y a3 VELHITEZIENTEET,

- A/BEEES5TH>ch
7Y IT=RRICBICHREEDNH > T BEFMCO—ILINY I ULTULERSIBEDHDTT, BT
A7 zERITBEIC. R A/BEHEESSTH I TRENKE L ED> TUXWERICKHED
MIBZBENHDDT, EES5DOETEMEL TWehZOJICEL TR ZEZEITITHLET,

X 3.105. BEDEDOMHERAE) ICRIT AV REETITDZET. RE A/B £S5 5 DE CTEE)
LTWBHO ZHERTEXT,

[armadillo ~J# abos-ctrl
rollbackCurrently booted on /dev/mmchblkOp1 0
1 (A1)

3.105 REDHE DR E
QO COEFERHNSSOEIE/dev/mmcblkOpl THZZ ENAHD £,

374. DAYFRYTHALA~N—

Armadillo-640 DU A+ v F Ry I 4 —IF i.MX6ULL ® WDOG(Watchdog Timer)ZFIEL TW
ESC N

VAYVFRYTITAR—E U-Boot ICk > TEMELENETT, FEREBTYA LTV MNKEHEIZ 108
ICERESNET,
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ASHDERTIAYFRYITIAN—DFYINTERLLBDIALTIRTZE, YATLUEY
ADRELXRT,

DAVFRYTIAI—DRELEL, ioctl VAT ADA—IUEHTITS ZENTE XY, FlRER

[CDWTIE Linux A—XILDY —XA—RICEEFNTWLWS KRF 1 X > ;(Documentation/watchdog/
watchdog-apirst)ZzZH UL T2 &L,

VAYFRYTIAN—ZFLETEHIERFRTERE Ao

=

38. Xy hT—UKE

HETHNIE. Armadillo DRy N T—T DREETVET,
3.8.1. ABOS Web & (&

Armadillo Base OS(I{F%. ABOS) icld. Armadillo &E¥F PC h'E— LAN RICFEELTWLWR
id Web 720N SRY RNT—UDHREP. SWU A AX=IDAVAN=)LREETS I ENAREL
73%. ABOS Web & WSHENHD XY, TOHREIF. /N\— 3> v3.17.4-at.7 LIED ABOS IR
HETHMIATNTVET,

WRE. XY hT7—27ICBLT ABOS Web TRRETZ2DIEUTOHDTY,

- WWAN &7

- WLAN 7

- BERERE (BRYNT—UA V5 =T 1 —ADEE)
- DHCP H#—/\—5&%

- NAT %E

. VPN %7

ABOS Web TRETEZSEBIIRY NT—JBEEUMNCHH D XTI HN
ENSICDWVWTIE T6.8. Web Ul iS5 Armadillo 2ty k7Y 73 3%
(ABOS Web), THMLZXI,

LTE €Y 2 —I)LZHH LT Armadillo Z&EWT, LTE EYV a1 —I)lic &b WWAN <1 > 5 —
XY M7 ERAYBIHEIC. Armadillo [C LAN THE# U fctggad S Armadillo Z/)L—% —& U THI
RURWEEITIE. NAT BRERBEMMRICIZIDOTL & 5. LTE ®EV a2 —ILICL D WWANBETY VR
T—EX(ICEH L. WLAN ¥ LAN TER UG SR D T—5 27 7V R —ERICERE LD,
ZNooEz. 777 R —EXH 5 Armadillo BE TERHE T 5L 5BV AT LZEBRYT 2155
ICHALSEE W,
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R

UTFTiE. ABOS Web £FIL&BR Y hT— U REDHTEIC OV TBNMLET,
3.8.2. ABOS Web "D 7 72X

Armadillo & PC #&#£ LAN T##: L T. Armadillo DEEZANT PC T Web 75U %#2& L

5. Web 750507 RL RN—ICRD URL ZA LTS L,

/

ABOS Web »'&1fE9 % Armadillo ', RU LAN Lic#E#H 5 &, ABOS
Web (C##t9d % URL /R M&EZESD (armadillodocal) (&, 2 BHT
& armadillo-2.local. 3 &% Tld armadillo-3.local DL Sic. ESHD
NEFRICEIDYUTENET, EDRAMED. ED Armadillo DH DA
DO ZHRTZ2DONEHEL WD T, E#HED Armadillo TREIC ABOS
Web Z&ihvg &=k, LAN ICEFEIP 7PRLRAZEZELT. IP 7KL X
THEETZESLSICTEIDNELNWTUL & S,

F . VSCode LT ABOSDE(Armadillo Base OS Development
Environment) 5. ABOS Web M'&{EL TWL% Armadillo D—& %= i
U, IEE U7 Armadillo ® ABOS Web = Web 75 7% TR Z &
NHEFFET, 772U, ATDE DRy hT—2% NAT ICEREL TWBIHEE
& Armadillo BVJ A M ZRRESNEX A,

'™ 3.106. ABOSDE T O—AJ)ILxXy hT—2 £®D Armadillo ZXF +
V9B OERBTEHLNTWARY VE 7Yy od32E&T, O—hl
Xy hT—2 £T ABOS Web NETENTWS Armadillo Z X F v+ >~
TEIENTEET,

ABOSDE EXPLORER
~ MONITOR

Armadillo on the network is not found,
so scan first.

scanning Armadillo on the network

3.106 ABOSDE T O—AhJLxy kT—2 L® Armadillo ZXF v >
EXS)

https://armadillo.local:58080
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FFiR

' 3.107. ABOSDE Z={ER L T ABOS Web #H< 1 DR THbLN
TWBY—0% 07Uy o932 &T. ABOS Web = Web 75 7% TH
ZEMTEET,

ABOSDE EXPLORER

~ MONITOR

~ armadillo.local

172.16.1.37

» armadillo-3.local

» armadillo-4.local

» armadillo-9.local
I@ > armadillo-10.local

3.107 ABOSDE %% U T ABOS Web R <

X 3.108. ABOSDE IcRRrEhhTWd Armadillo ZE#HI 5, DR
THbhTWAY—20%0Uw o952 ET, ABOSDE [CRRSINTWL
% Armadillo ZEBH I B ENTEXT,
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ABOSDE EXPLORER

“+ MONITOR
~ armadillo.local
172.16.1.37
» armadille-2.local
» armadillo-3.local
> armadillo-4.local
» armadillo-5.local

> armadillo-7.local

» armadillo-8.local

» armadillo-9.local
A 5 -
'C‘) > armadillo-10.local

3.108 ABOSDE [cRRENTW3S Armadillo ZE#3 %

3.8.3. ABOS Web DJ/XRA 7T — R &%

r3.3.6.1. initial setup.swu OYERL; T ABOS Web 0O 4 YHI/INAT—RZZFEL TWLWERWE
&. ABOS Web #IEIOY A Vi, "#LAOTA V"OINA T — REFEENRRSNETIDT, /LR
T—RZRELTLIEE L,
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BaseUS

F I = %
BRIDINAT—FEAALTLEZ N
AT —F

/SR 77 — F(HERR)

X 3.109 /XA T — R EERBH

"FIEIO YA VDI T — REFEE T, "NAT—R" TJ0—)LRE "NKXT—RHFER)" 7«14—ILR
oy BRRUIEWIKRT—RZAADLTHS, "BR"RIVEITD) v I LTLIEE W, /XA T — NEIR5E
THEHARRINES, /XX T—REHFORT TY,
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) 85250

RAT—FogghETLELE

g1 2R—3

B 3.110 /XA T — REFE T HE

NRAT—REFZTEHHEICH S "ATAR=I" VWS UV I2I Uy IFBE, QU1 VEENE
RENETIDT, BEFEEBFRUNARAT—RZAALT"ATA V" RIVZET Vv I LTS,

ABOS Web Xt U e Armadillo AEE ICEE L TWwihid, Web 75 7HIC ABOS Web 07
VEENRRSNKT,
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) 552505

K3.111 O7 1 VHEE

O« VEET ABOS Web D/XRAT—RZAHDUTERIES X, ABOS Web DOREBEICRI
NEDLD, BEREZITOIENTEET,
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@ ABOS Web QD zoxL @D sl @D etho up/ eth down

by Frr=g}
WWANERTE

WLANKTE
lIII

HEERRE

WWANEE
DHCPY — /8 —BE
NATIRE
VPNEE a
—
aes
avyIER

DHCP# — A —387F
SWUA X k=

RE—E

asry b

SWUA ¥R F—

M3112 by IR—Y

3.8.4. ABOS Web DERFEIRIE

ABOS Web T Armadillo OEMEREZITOICIE. AT A VY RERICKRREINE MY TIR—I T, REL
FEWHSBEAD Y Vo Z Ty I LTLEEW, Uy oIy IT3RE, UV IEDREERMNRRS
NEIDT, REBE T, BEDREATDERCPHRELEZIT>TCLIEEIWN, REDKRENBZHER
TRICEF, "REGRE ' Z7 Uy I ULTLLREIV, BEEORER—IANDYVIIF, TNZENORTE
R—ITH, ERICHA RXZ2—FERATERINET, Wi Y R XZa—FERXTERRShicY Y
DYy ITDBEIERE, A RXZ2—D5 xxx BRI D) ERLULET, OV A VRICRRSN
Ry TIR=—VE ZFNZNORER—VICIE. EROYA RXZa—ciMz. Lisaflic. REDE
IRENRREINET, REDERIRREIX. WWAN. WLAN. LAN, OZFNZNICDOWTRRINZE
9, WWAN & WLAN (. ZNSD@BETETY 2 —/UH Armadillo ICEHEH I TWiRlThiE, ‘RS
XA,

385 A77Uk

ABOS Web TREREY NP v TZ{THR LS. UARXZa—05 "O7 77N Z&RL O
Z7IMLTLIEESW, OV 7V T2 L OV VEENMBURREINEIT DT, ABOS Web 27 < I
ELBRVDOTHNIF. Web TZIHZERALTILEE W,

3.8.6. WWAN EE

LTE ZlZUsH &2 WWAN BIEEY 2 —I)L&HEH L2 Armadillo . WWAN REZTWET, &
DBREEE CTlE. WWAN EEREDEFRE . WWAN EHEDIRE GRED 7 RL AEHR) ORK. BiF
BEH WWAN ERREDIRECHIBREZTO>ZENTEXT, XEBEEHDS S5, "MCC/MNC" IE. BE I
Rl LTLEE W, MCC/MNC UADIERZEULKKRELTH WWAN BEIBELRWEE.
[ SIM A—RKHVILFF+ U7 SIM DiFEIE. SEHOBEEEZE(IC MCC/MNM 2EWEhtE, B
EEEEISERINE MCC/MNC DEZERELTLEET W, ZNZENDANT =)L RICEREEZ
ABDLUT"ERUTRE" R >%E0 ) v o5&, WWAN EROREEZEIHKL T, WWAN BEHRENME
ERITLUET, WWAN BEREIN TN, XY NT—JERHI L UICIRETIE, BYfc>TWSB IP
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7 RLRGEZ "HED WWAN EiRBR" ICRRUET, " 3.113. WWAN REBEE) . WWAN
REZIT>IREZRLE T,
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b e CHAP - e

IPFFLZA Y72y k=R F—F7z4 {8 —Fx—2R

S 0552552550 192.168.151  usb0

WWANIZEGEIERA D
WWANEGICBELBEZAALTLEEZ WL

SR

CHAP

MCC/MNC

3.113 WWAN R EIE
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3.8.7. WLAN E=X%E

IR LAN £V 2 —)LZBE U2 Armadillo @, WLAN (iR LAN) BEZITWE T, COREEMH
TlE WLAN 75472 b (F#) EULTOREXE. WLAN 77 ERRA Y b ELTOREZITS
ZENTEXY, VAT VRETIVEARA Y MDEESH—AIKLDVWT, ERREDEFREERD
REDRTR. BIREAREDHIREITBRAET T, V747V NETIEARA VY NDEESICERET S
NE "BEE—RBERWTEELERT,

TIATVRREET VEARA Y MRED. TNZNICDOVWT, UTIEHRBALET,
38.7.1.WLAN FRE (/51047 EULTDRE)

"BEE-—RFBERBT"VSA7VRNEVTEBIZ"2FERI D E. 77407 MREBEDIRREN
EJo BUPITEARAI Y NIREFADIZEIE. P77 EARA Y MOREZHIBRL T EE W, £5
LiaWwe, BMFE—RZISA 7Y MNIYIDBZ B ENTETRRA, REEBDSSE, Xy hT—7
#(SSID) (&, YR RDSEFEIRL T ZEW, WLAN 77 2 ZXRA > h%Z Armadillo A6 &RH TE R
WEEIE TOURMDZEICEDET, BEFaUT«AHbE. YUAMDSERL TS EE W, DHCP & EE
(&, DHCP Z#&EiRT 5 & DHCP U—/N\—Hm5 P 7P RLAZERIBLET, BE 2FRI &, EE IP
PRLARERBDANTZ7 « —ILRZRRLET,. TNZNDANT 4 —ILRICKREBZAAL T "Eim L
TRE" RI>ZT Uy I 9$5HE WLAN 7547y hEREZFEIHRL T, WLAN EimEEzRTUE
9o WLAN £ EN TN, WLAN EHRHHEIZ U KRBT, k> TWS IP PRL ARG EZ
"RED WLAN #iRER" ICRRLET,

ABOS-WEB ETIFEHEDRY N T—VREZRGFEI DI ENAETY, REBEEHDSBICRY NT—
JIEMEAD LR, "BE" RY>E2I7 Vv I T3 AMUCRBOEFOHAZEITV., ERIFITVE
Bho BIRRUICERED—EIL WLAN R—IDHFRICH DI ANERSNET, DY X ~TIE WLAN
REDEN/ WME/HRZITS2ZENTEEFT, REUVEREICERAEZZEELZWESIEY A NS
BIRULT, "ER" R EI7Vy I LTLIESW, BEUVEREZRELIZWESIEU A MDSREIRL
T, "BREZRE" MY>Z2o Vv I LTLETV, BEULEREZHIBRUIZWESIFY A SN SEIRL
T, "SREXHIBR" RT>EIY Y LTLIEEW,

" 3.114. WLAN 7 247> hNREEMH . WLAN 754 7Y RREZIT>IREBZRULEX T,
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WLANEGERA D
EREL:-VLWA Y F7—7A(SSID)EE|IRLTLEE W
Fw b7 —4£(SSID)

X2 UT4AR

WPA2

NAT—F

K 3.114 WLAN 2 54 7> hREHEE

BEAEH WLAN 751472 RREZHIBRL T WLAN 77 ERMRA > k& DERZVIMT 5ICiE. "§&
EZHIBR" My>Zz oy LTLLIREL,
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3.8.7.2. WLAN 8]j8F (FUVEARAVNEULTODRE)

"BEE—RBRBT" 7O ECARA Y NEUTERT2"ZERT D E. P77 EARA Y NREBEERD
ERENEFT, BDULITATYMNIEREBRHDBEIE. 7747V MDOERERHIBRLTLLIEE W, 5
LiaWwe, BMEE—RETZ IV EIARA VY MNCHYIDBEZ D ENTEEFFA, REEBHDSSE, JUVY
J RLZ &, WLAN P EARA VY MNCEIDHE TR IPZRLAZAALTLIEE W, T TRY RTYRY

I, TIVEIARA VY RNDYTRYRDHEDEADLTLEE W, EARABRKEIE. 5GHz & 2.4GHz @5
‘51%%@“5%@%5§TRL’C<EESL\O MADERHZRKICERT I EIETEEEAS EFH?'-T'/*
JUiE. DARNDSBIRLTLIEE W, SSID & JIXAT—R ICAAU(BEIE. PV ERARA Y NMTHEE
7= Armadillo I WLAN F#zEft 9 2BRICERUET,

ZNZNDANT 4 —ILRICKREBZANDLT "RE" R 2T Vv IFBE WLAN 772 ZRA
Y hREZEHRL T, WLAN 772 ARA Y R ZRB L E I, WLAN 772 RRA > MRENTH
ne 77 EZARA Y MEERORE T, "REDT7 7 EZARA Y MER" ICREABTZERTULE T,

X 3.115. WLAN ZZEZARA Y NETEME . WLAN 727 ERRA Y NEEEZTo -IREEZ R
LET,
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PIOCBARA Y M E—ROEF 2 U T+ ARIE. WPA2 ZEEALET,

=

3.88. HEHRXRE BRYNT—=IA V=T 1 —ADRKRE)

RESNIERY MV —VHERO—EZRRULET, RRUVLEROENZNICOVWT, EROBEML
(Tehe)) PEME (TUHL). BLTERRENBOREPHIFRZITO &N TEXT, BEROREEZ
TR BIELIEWERZ 5 IART U TEIRL T LEE W,

BIE DB IE R

#ERA EHRRE #gRa47 AvE—-7z-2

podman0 activated  bridge podman0

Wired connection 1 activated  ethernet eth0
abos_web_wwan activated ttyCommModem
vethO activated vethO

Wired connection 2

«<» e

X 3.116 REDEHIEREE

22T, "Ry M=K & Linux DY N7 —7ERKEEKEE (NetworkManager) H\EIE
IT5IAXTI3VTY, Xy MNT—VHERICNT 2REEE DOFMIF. NetworkManager @) 7 7L v
A (https://developer-old.gnome.org/NetworkManager/stable/nmcli.ntml) Z &L 2 & W, #
MREANBZHRELCWERZERL T "REZH/E" R >E27 Vv I T5E. REAROREEHZ
=RUFXT, LAN OFEHEMUNA. DFED. WWAN & WLAN O#E#ticxdd 2 EIE. "WWAN KE" *
"WLAN E" OFREHHZBEVWWLIZSDHEHETT,

ETNZNOERKREEER CIE. IPv4 & IPv6 DZNZNICDOWVWT, IPZRLRAZBHEIDETT 5N
XLEEEZEIP 7RLRICTZNZBRUTRETEX T, PP RLADEDHTIE. T7A4IMTIEE
BEID XK TTI, Armadillo Z##t U7 LAN > WLAN T, Armadillo Z DHCP %—/\—& U TER
I35 EIE. TNSDRY MU —VHERZEREE IP 7 FLRICREL TLIZE L,
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3.8.8.1. LAN #EHRRE

LAN EHRoERAE. 774 I\T“Li "Wired conneciton 1" T3, LAN R—hZZDEHL
Armadillo Tl&, Z2&%® LAN /R— M TS T B "Wired connection 2" 8% T9, Armadillo &
LAN & WWAN &DEITIPV4 JL—5—& U GERAT 2B EIE. LAN EHEDORET IPv4 7 R |/7\¢&.
EIP7Z7RLAICERELTTEIW, X 3.117. LAN #EHRETEE IP 7 KL XICERELUEE,) (T,
LAN EROREREBE CETE IP 7 RLAICKRELICREZRULET,

¥4 (connection.id)

Wired connection 1

A 4% —7 = —Z (connection.interface-name)
eth0

IPv4 Hei% £ — F (ipvd.method)
manual

IPvd 7 F Lo Z (ipvd.addresses)

172.16.69.123/16

IPv4 5 — 7 = 1 (ipvd.gateway)

172.16.0.1

IPv4 DNS (ipv4.dns)
192.168.10.1,192.168.10.2

IPvd 227 4 w7 )-— | (ipwd.routes)

IPv4 )b —F 4 &4 U vy 7 (ipvd.route-metric)
-1

1Pv6 B3 E— F (ipv6.method)
auto

IPV6 JL—F 4 » %4 U %7 (ipvB.route-metric)
-1

HE 2% % b (connection.autoconnect)

yes

X 3.117 LAN @R ETREE IP 7 R L X ICERE U EE
3.8.8.2. WWAN #£iRER7E
WWAN #FmDEf4A k. 77 4 )Lk TlE "gsm-ttyCommModem" T3,
3.8.8.3. WLAN #£t37E

WLAN EfFDERZAIE. T7AINTIE. 7540472 E—RKH "abos web_wlan". 727 XRA
> KN E—RAH "abos_web_br_ap" TY,
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3.8.9. DHCP % —/\—&&%E

XYRNT—=OA =T x—AZEIc, BHELEXY N T7—2 LT Armadillo # DHCP H#—/\—¢&
UCEMESEZREXITOENTEZXT, EHRBEHD DHCP b“ N—1EHRZz. BHHEHLIHLDO"IRED
DHCP &3R"ICRRULE 9, DHCP Y —N\—DREZEIKT 255E. "DHCP EBBRAN"HICEKENE %=
AAUVTERERY>ZI Yo LTL TV, K 3.118. ethO 50‘@“6 DHCP H#—/\—Z&7E, Ic.
—2%H®D LAN /R— K (eth0) ICW T 2R EZIToIERREERULET,

B1E ODHCP1ER

IP7FLZA YTy b2RY DHCP Y — A HiE A==

DHCP1E#H A A
{28 —7x—2
eth0 172.16.1.128/24
DHCP Y — R 3

172.16.1.10

—

172.16.1.254

DHCP Y — Z i
24h

BRIOSAIzh, S OBAIEmE D IFT <& L@ : 24h, 30m)

X 3.118 ethO Ix¥9 % DHCP B —/\—&7E

fe&EZIEX. LAN /R— D 223 % Armadillo T, #n2hd LAN R—hZ2E27%42% LAN [T U T,
FhZ2ho LAN kT Armadillo # DHCP t—/\—¢& L;TLFH@'%%A Et\ ethO & ethl LT
DHCP —N—8E%{T> < E&\W\, DHCP H—/N\—%E%ZHIRT BIciE. "IRED DHCP IEHR" 0 —
BTHIRRULWEREZRBIRLT, "HIR"NY>Z 27Uy LTLIEE W,

3.8.10. NAT R=E

DOFREBEMETIE. IL—F —RBETDIXA VT —7 2 —ARE &, Armadillo Z##t U 7c LAN £D
%%ﬁﬁﬁ@/‘l’\ RTAT—FT AV IREZITOIENTEXT, Armadillo Z LAN ¥ WLAN & WWAN
EDETIL—F—E UL TERY 25EF. NAT REDI LA VT —T7 1 —X%Z WNVAN DA V5 —T £ —
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AICERELTLEE W, 2L T, LAN ¥ WLAN Eo#gs%x. WWAN ER UM vy —x v M —
IN=EUTRARULIEWGSRIGE. R—KT7AT—FT o VIREEFE>TLIEE VN,

3.8.10.1. NAT ¥&=&E
IW—5 —HEBEETDIREA VT —T 1 —AREZTRAET, "®3.119. LTE =% XA >F—Tx—2R

ICIBEURERTE) T FBEAVIT—T 1 —RIC ppp0 2IBELICBEDEEZRULED,
HIEDNAT R E B R
kA »R—=T =R

ppp0

NATIEHR AN
BEA 2 —TF7—REFIRLTL a0
AR —7z—2

ppp0

X 3.119 LTE &3%8%A VI —7 1 —RICEBEUVREERTE
38102. R—bk7xT7—F 1 VIRE
REAVI—TI—ATEIL, R=KTAT—FT o VIR EEZEBHRTEEI, M 3.120. LTE 5D

RENTY MIHTER—NTAT—T0 VIRE IT. RIEAVT—Tz—X ppp0 ICDWVWT, R—
N 8080 HFFED tcp NT Y R EIR—KNT7AT—FT o4 VI T 2REZToIREBEZRLET,
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BEOR—F 747 —FT4 IR EER

ZES»%—7 Fob EfER—F 2 I —
=2 an #5 RETFLA FES

® pppo tep 8080 192.168.1.100 80

R=bT7xT—T4 > TERAN

et St m—R
| vethO

7o ko
_ tcp

Tingr— &S
8080

BRT FL2R
192.168.1.100
TR — &S
80

3120 LTE B5DRE/NT Y MIHTBIR— T A T—T 1 VY T&E
3.8.10.3. VPN &7

Armadillo ® VPN ERREZTVWE T, COREEETIE. FIEAR®Y VPN 751072 N DRE
774, RAEADIHEELBOREEZITDIENTEEY, VPN EFRZHREL TWhIE, REDES
REHRRULET, REOERKREBRTRBICH S "HEi" My > & "UK" RY > T VPN ERDERE
Yz TR A E T, VPN 754 7> hE. IRE OpenVPN [https://openvpn.net/community/] Z
/—ﬁ_ I\ L/T\/\i-g_o

M4 3.121. VPN &RE1 (. VPN EfiREZ T > IcihREBZRUE T,
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FFiR

WAEARIE, "I RBENRT—R" & "HAE" OEE5 N —HZERTEEXT,

B DVPNEFIE R

:%E4 © vpn-connection

BewriRAE . B

IPPFLZA Y$FEy b2ARY

SR 255.255.255.255

GCID GUID G

VPNEFIFERA S

VPNEEICHBELFHREAD LTI ES W

RIEH
vpn-connection

A
OpenVPN

SRET 74 I(ovpnZ 7 AIL)

FEEAE 7 T AL

FrIVEER | R .t

il

F7 VR | SRR ey

BIFANDIAT—F

BICART7—FERELTWEHBERANLTLEZ L

X 3.121 VPN &E

FRRL/T A "EERR

' DA, ovpn 7 7 A ILICGERAEPEMEDAINTONE, ZNSDT 7ML ZIEET 20EIFH

DFEEAo
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ABOS Web (&, VPN ##i% XE T SHRIC abos_web_openvpn & WS ZRID DY T+ % BEMICHE
BU. 2OAYTFTVPN IS4 T7 Y hNERITUET, VPN EREEEXETI DRICIE. ETRIE%E
ROV ERRULET,

EiREH VPN REZHIBRLU T, VPN #iiz YUt d (i, "REZHIBR" Ry vZ2 o) v o LTL 2
=LY,

3.8.11. RRe—%&

SREEE T L REORERESE, RECLIKY>T—BRRLET,
3.9. Network Time Protocol (NTP, 2y KD —2 - A4 L - 7
Ok 3JL) ORE

Armadillo Base OS Tl& chronyd Zf#->TW%E T,

FI7A)NDHBRTE (EHETZH—/N—1E) (& /Llib/chrony.conf.d/ (CdD. ZTEMIC /etc/chrony/
conf.d/ DT 7AILHFEMAHET, /etc/chrony/conf.d/ T« L2 KYUIC /Llib/chrony.conf.d/ EREU
T77AINEDRET7AILVEBEVNWTHELLZET, T7A4INMDT77AINZRTRBVLSICED FT,

Bl ZIE., NTP H—/N\—DEKRE L servers.conf [CEEFHSNTEXI DT, ZET B(X/etc/chrony/
conf.d/servers.conf [CECEUET :

[armadillo “J# vi /etc/chrony/conf.d/servers. conf 0
pool my.ntp.server iburst

[armadillo ~]# persist _file /etc/chrony/conf.d/servers. conf (2]
[armadillo “J# 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

3.122 chronyd @AY 7 1« 7 DEEH|

(1] AV 747774 EERULET,

(2) 771N EREFELED,

©®© chronyd Y —EXZHEELEY,

O chronyc THLWH—N—DERASNWTWB I EEERUET,
3.

10.CUl 77V Tr—> 3 DR
T TILAI Y 7B LT Python ZE -7z CUl 77U T —2 3 Y OREAEZBNULETS,

RAAFIEELTREY LRI YT K& Python TRILTH S, Y )LAT YT ~DHEDOHITERA
LET,

3.10.1.CUl 77V o= 3 YEBDORN
Armadillo BFIC CUl 7 7V T —> 3 v Z2RBEIT Z5EDORNIEUTDXISICED £,
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BAFEBAIARSIC
ATDE LTty b7y 7 1ERITERT S

<&

Armadillo LTty b7y 7

&

T Ir—2a VR

( )

BAFESE TBFIC
)Y —ZRRDOEIL R EET 3

{ BMANEZRAH }

. J
3.123CUl 77U T—> a vREDRN

3.10.2. ATDE LTty b7 v/

Tl RAAER®BIEDO ATDE LTty b7y 7FIBICDWTEHBAL T, ATDE ZHEWLTRRL
Bald. klic "3.3. AFEDEm ZZRU T ATDE XU, VSCode Dty b7 v 7ZETLTLIEE
(A

3.102.1. 7AY = ¥ b DERK

VSCode AR > ®d [A600] 15 [Shell New Project] ZE1TL. ®RRahd7T 1 L7 b UERE
ENST7AYVII N EFRETZTA LI M) ERBIRLTLKESIW, ETT2EHICIFRICKRRINTV
=AFRY LT EE W, Python ®H&EIE [Python New Project] ZETL T ZE W, &
BEEERIRTZE, 7JOVIIMNEEANTZYA7AIDNERRINDZDT, FEO7/OYV I MNE%
AAULTIVI—F—ZHL TSV, I TlE IR—LT LI KNJUETIC my project & UTREF
LTWET,
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ABOSDE EXPLORER: COMMAMD LIST

G4/X2
AGE

~ ABOOD

Python New Project

Shell New Project

3.124 7O0Y Y N RT3

Project name

my_project

Enter a name for your new project (Press 'Enter' to confirm ¢

H3.125 7OV Y hEEANT S
3103. 77U Tr—a v

3.10.3.1. VSCode D&

Z Tl RBRIC Armadillo ETH Y TN TV T —2 3 0 2iE T 255D FIRZHALTT., 7
AYz Vb7« L 7 MUABEL VSCode ZEEILE T,

[ATDE ~]$ code ./my project

X 3.126 VSCode T my project Z{CEd 3
3.103.2. ¢« LoV NURERL
OV MNCWETEOT« LI NUMNHBED ET,

160



Armadillo-640 #E~¥ =27 )L FFR

capp: P 7UT—3 3DV —ATY, Armadillo TIEEILR U7 ZU T —> 3 >h /var/app/
rollback/volumes/my project ICOAE—&h 9,

cconfig REZ7AITY, BT 7AIDRETDHDREIUTOELEDTY

< app.conf: AT F DAV T 47T, BRRICOWTIE 1624 AVFHEBHREI 71
HERT %) ZSRBRULUTLLEE L,

. app.desc: SWU A X—I%ERT D7D desc 771 TT, LHEANBICDOWTIE 6.4,
mkswu @ .desc 7 7ML ZiRET 51 ZSRBL TSI,

- ssh_config: Armadillo N®D ssh #EHEICER UL £, 3.10.4.2. ssh #E#flcERT S IP 7KL X
DERFE) ZRULTLIEEL,

- container: RV TR ZEITIBZAVTFTDRET 71ILTI, packages. txt [CREEESNTWD
Ry T—IMNA YA M=)LENET, Dockerfile ZEEIRET DI & HARETT,

FI7AIRNDAVTF AV T 17 TlE app D src/main. sh £/cld Python DIBAEIC src/main. py ZE
FUEIDT, UR—LDPRERSZSICAVTFOOAV T4 THEELTLLIEE L,

DYV TV TV =3 viE. CPU & SOC MORE% /vol data/log/temp. txt [ L. LED3
ERRITET,

3.10.3.3. YHARE
HEAFRE TIXEIC Armadillo & SSH TR I 27O DMEFE E NHBOERKRZITWET,
R L=7AY 7 T LY MUAEEIL T VSCode ZREIL TL 2L,

[ATDE ~J$ cd my project
[ATDE ~/my project]$ code ./

3.127 YA EZITS
VSCode MERA > D [my_project] h5 [Setup environment] ZX{TUE T,
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DE EXPLORER
~» OPENED PROJECT
~ shel |.‘E| Pp-pr |Z::|j eck
":.E?' Information
App run on Armadillo

pp stop on Armadillo

A
Generate development swu

Generate release swu

Setup environment

“ COMMON PROJECT COMMAND

Generate Initial Setup Swu

X 3.128 VSCode THIHAREZITS
BIRTBE. VSCode DTFHICUTDELSBY —IFILHRTRSNET,

TERMIMAL

/setup_env.sh

_proj pt

tdU atmark@atded

X 3.129 VSCode ¥ —= 7L
CDY—ZIFIETHUTDELSICAALTLLEE W,
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* Executing task: ./scripts/setup_env. sh

Generating public/private ed25519 key pair.
Enter passphrase (empty for no passphrase): (1,

Enter same passphrase again:
Your identification has been saved in /home/atmark/.ssh/id ed25519 vscode

: (HB8)

* Terminal will be reused by tasks, press any key to close it. (3

3.130 SSH AD#EZ4ERT %
QO RTL—XZHRELET, RELBWESEAHANET Enter ZHULEXT,
(2] 1 TRRATL—XZRELIIHEIE. ERDILHBEANDL TS,
(3) CTAMERDF—EWI LI —IFILAEHUET,

INAT7 L —XEZRFEUREEIE. 77U —Y 3% Armadillo NEEET BEFIC/SA T L —XDAS
EROENBZENHD ET,

ssh DL $HOME/. ssh/id ed25519 vscode (& id ed25519 vscode. pub )
ICFRFESINTWEIOT, 7OV I b2y Y7y 79 %k $HOME/. ssh
ERELTLEZ L,

3.1034. 77V r—yayERTAIYTFA X —IJ DR

Armadillo £ 77U —Y 3V ETT 50O AVTFAX—IEERULET, T TERLU
AT FA A= SWU A1 X—IZFHLT Armadillo N VA N—)L9 578, ERijlc 75.2.1.
SWU A X—I DR #ZBULTSWU OFEREEZT> TLIEE L,

AVTFAA=IDERE LV SWU 4 XA—=JDEKH VSCode TITWET, VSCode DENRA Y
@ [my_project] 5 [Generate development swu] ZE{TLUE T,
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ABOSDE EXPLORER
» OPENED PROJECT

~ shell-app-project

(i) Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

 COMMON PROJECT COMMAND

Generate Initial Setup Swu

3.131 VSCode TAVFTFA X—I DERZITS

AT FAA=IDERICIEUIES CEEMIMID £T, VSCode DY —ZFILICATD &L S ITERR
ENBDEAVTFAAXA—IDERITET TI,

YT+ A—T% . /swu/my project. tar ICIRFEL E L7,
./swu/app.desc D/N—30A 1 A5 2 ICEBELE L,
./development. swu Z/ER L £ L7=.

WRIE Armadillo |2 ./development.swu 24 YA M—JLLTL XL,
* Terminal will be reused by tasks, press any key to close it.

3132 AT FHAX—IDIERTET

YERL UTc SWU 4 X—3|E my project T L2 kYU TIC development.swu &WS 7 71 L& TRE
SNTWXT,
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3.10.4. Armadillo FToty b7 v~
3.1041. 77V r—oayETAIYTFAX—IDA VA=)

r3.1034. 77U —y 3 VEFREIVTFAX—IDER) THERB U development.swu %
3.235. SWU /1 X—=Y DA YA M—=)Ly #ZBULT Armadillo N1 VA R=)LLTLZE W,

14 YA M=I)L&ICEE T Armadillo "Eif2E UL X9,
3.10.4.2. ssh ##EIcERAT 2 IP 7 RLADEKE

VSCode £ ABOSDE(Armadillo Base OS Development Environment) 5. ABOS Web H'&}
ELTW3 Armadillo D—EB%ZMEZE L. FEE LU Armadillo @ IP 7 KL X% ssh #GICERT 5 &
MTEXT, /2L, ATDE Oy kT —2% NAT ICERE L TWSHEEIE Armadillo h'J X M TR
ShErth,

¥ 3.133. ABOSDE T O—AJ)LxYy kT —2 £®D Armadillo ZXF v > 9%, DIRFETHEHbONLTWL

ZRYVEI)wITBIET, A—HILERY 8T —2 £T ABOS Web EfTEn T3 Armadillo
BAXVYVITDIENTEET,

ABOSDE EXFLORER
+ MONITOR

Armadillo on the network is not Found,
s0 scan Firstk.

Scanning Armadillo on the network

X 3.133 ABOSDE T A—AJxy hT—7 LD Armadillo ZAF¥+ >3 %

M 3.134. ABOSDE Z{£MR U T ssh #HiRIcERBT S IP 7 RLAZRET 51 DFRBETEDONITL
BN—0%7Uv 73BT, EBEELC Armadillo @ IP 7 R L X% ssh #i#EIcfERAT 2 IP 7KL X
ICERET DI ENTEFT,

165



Armadillo-640 #E~¥ =27 )L FFR

P
ABOSDE EXFLORER

~~ MONITOR

~ armadillo.local

172.16.1.37
armadillo-2.local
armadillo-3.local
armadillo-4.local
armadillo-5.local
armadillo-7.local
armadillo-8.local
armadillo-9.local

armadillo-10.local

3.134 ABOSDE %= £ U T ssh #&iiticERAT % IP P RLXAZRET %

M 3.135. ABOSDE Ics&RRm&ENTW% Armadillo 289 %1 OFRBETEHOLNTWENY—7%70
Yy I35 ET, ABOSDE ICRIRENTWSD Armadillo ZEH I B2 ENTE XTI,
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P
ABOSDE EXFLORER

“» MONITOR
~ armadillo.local
172.16.1.37

armadillo-2.local

armadillo-3.local

armadillo-4.local
armadillo-5.local
armadillo-7.local
armadillo-8.local
armadillo-9.local

armadillo-10.local

3.135 ABOSDE lcRRENTW3% Armadillo ZE#3 %

ATDE ®xw kT7—7% NAT ICEREL TWBIHEY. ABOS Web Zi£g) U TLWRWEEE, ABOSDE
D) X M Armadillo FRRESNBWSEEIF, 7OV 7 T LI MJICA>TW3 config/ssh config
T774INERELVUTIP PRLAZEEZHEZ TSI L,

[ATDE ~/my project]$ code config/ssh config
Host Armadillo

Hostname x. X.X.X ‘,

User root

IdentityFile ${HOME}/.ssh/id ed25519 vscode
UserKnownHostsFile config/ssh_known hosts
StrictHostKeyChecking accept-new

3.136 ssh_config ZiRET S
(1) Armadillo D IP 7 RL AICEBEEZ TL LI W,

Armadillo Z#J8{t LIziBEY. 70V 7 b %%E179 S Armadillo 2%

Z1cBE&1E, 709 27 KO config/ssh known hosts ICRTFESNTWLWBA

BT Armadillo ZF#MTER<CAED XTI, ZDHEEIET7 71 ILZHIBRT
= %h\. TSetup environment; ¥ X7 #BEITLTL LI,
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3.1043. 77V r—> 3 vDERT

VSCode DERA > D [my_project] 5 [App run on Armadillo] #1795 &. 77U —Y 3
>hY Armadillo NEREZI N TEELE T,

. o e T e
ABOSDE EXPLORER

~ OPENED PROJECT

~ shell-app-project

(i) Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

~ COMMON PROJECT COMMAND

Generate Initial Setup Swu

X 3.137 Armadillo E 77V —y 3 EETd 3

VSCode DY =X FILICUTDX Yy E—IDNRRSND I ENHDET, INDBRRSNIIHFEIX yes
EAAULTTFE W,

Are you sure you want to continue connecting (yes/no/[fingerprint])?

3.138 ETRICRRENZA v E—Y

7V —23 > i T9BIciE VSCode DENRA > D [my_project] 5 [App stop on Armadillo]
ZEITLTLREEIL,
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oS BT T
ABOSDE EXFLORER

“~ OPENED PROJECT
~ shell-app-project

|::_l Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

“ COMMON PROJECT COMMAND

Generate Initial Setup Swu

3139 77V —2aveiRTI3

3.105. UU—=ZAWRDEIL KR
ZTTREBULEFTUr—2avEYY—ZRELTEL RS 2BEOFIECOVWTHALET,

VSCode DENRA > D [my_project] iS5 [Generate release swu] #E1795&. U U—ZARDT
TVT—a v EEAE SWU A1 XA—=IDMEESNE T, FRIIC 5.2.1. SWU A X—IJ DR =5
BRUT SWU DOFIEAREZTT> TS b,

169



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

e T
ABOSDE EXPLORER

~ OPENED PROJECT

~ shell-app-project

L:_l Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

“ COMMON PROJECT COMMAND

Generate Initial Setup Swu

3.140 U U—RiREEILRT B
3.10.6. N DEEAH

ERL LTz SWU 4 X —3d my project T« L7 NUTIC release.swu EWS 7 7 A ILEZTIRESI N
TWEd,

2D SWU A X—=I% 13235 SWUAX—IDAYXr—)L1 Z#ZBULT Armadillo N1V R
h—IL9 % & Armadillo EEIRICT 7 Tr—> 3 VL BHEIEEL X T,

3.10.7. Armadillo L@ > F 74 X —I DYk

deve lopment. swu F7z(& release.swu &= Armadillo ICA YA N—ILT B ETRES NIV TFHA
A—IZHIBRT B AZEE.  76.2.3.1. VSCode "5ETd 5, ZSRULTLEIL,
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311. Y>RATFLDTANETS

Armadillo ETEMET 2V R T LADHEFENTETURES, ®E - EEICADFICHAREULIEYATLDT
X I\%TTOT< t_é\l\

TARNT—=RAEHBE UV AT ALAICEKD ERBWEXITHA, Armadillo THEULU VAT LATHNITER
MNICTANIRZTEBRICDODWTHBMNMULET,

3111 Y=V T7F Rk
REBEOZY=V 0T A NEERETRETT,
SYZVITFANTRRTEZRRELTE. UTDLSBELSBEDHETFSNET,
- RPEBE T2 TY IR P OBEMELELTLES

ARBRBE T AT LZEWEBRTUIEEBSETWEN > iBE. REBAZ Y=V URBRICBA
SHOREETELEULTULRSARUENEZSNE T,

RAAENTTUESRY. REBOSVYZVITARNTYRATLANRBELELBWT EZHEFIT 5L
SICLTLES WY,

OV T F OBENERIE podman stats IV Y RTHERIT S ENTEET,
- XEYY—IMRET S
P7ZVT— a3 DRASHDRERICE >TAEY Y —IMNERIDEENHD X,

Fiz. BARKO Armadillo IEEAXKIIC overlayfs TEIMELTWE T, ZDicéh. AEA ML —IP
MY 2—LNTY MIRELTWRBEGREDHINZRWT, BIERICREF LT —F 1F tmpfs
(XEVLEICBREEINET, < HZDT—REULT, BFEFFOOTRED T 71 IILDREFELZR
D, tmpfs EICER ERFEURITTUESCET, XEUYDNRBDGBLKIB>TUES I ENHD £,
REBOZVYZVITARNT, YRATLANRXEVZBVW DRI BWHZHEZRL T EE LY,

AEVDEZREIF R 3.141. XEVDEEREDHERTE IKRT LSIC free IV K THEES
TEXT,

[armadillo ~1# free -h

total used free shared buff/cache available
Mem: 1.9G 327.9M 1.5G 8. 8M 97.4M 1.5G
Swap: 1024, 0M 0 1024, 0M

K 3.141 XEU OREZBFEDOWERAE

3.11.2. BEERICHITZEFDODT A

REUEVATLADN, BEUVEEETTEUSEMET D & IIHREKR CTHERTETVWSERBWVWETD,
ULHhU. ZOESBEEZROTIANEIT TR, EUKEMELAWEREB T TCEDLSBEFET DD
HEEHTTARNIRETY,

L HBT—RELTIE BERICEBRPRY NT—IDYicnhTLE-IHBETT,
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EREOYIMIRICIZ. Armadillo ICESELTWS/N\—RY £ ZICEEE AW, BENEIRL IR
BRLVRATLANMERT B RBELELLKTANTZERVWTT,

Ry k7= OUMEIIE, BERERASREDMENELCRESNTLSH, Armadilo &
Y= NATTF— 5 BEDERUNMNINEEEL TANT BERNTT,

COMICHYATLAILE > TRESDEERT AN T —ANEZSNBIE T TI DT, KRABRATREME
ZEZBUTANZRBLTHSEE - BERAT Y JICEATLZE W,
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4. SR

ARETlF Armadillo ZHAAATERIKERZEEFRNEE - SEEIT DDA T, DEERDBERPIEE
[CcDOWTREHULET,

- 147, BI8%) TR BEDEDHHTICET SR ZREHL X T,

- 142 BTO H—EXZFELBRWSE EFESHEEDEN) TlE. BTOBuild To Order) H—E X (C
B9 25 ZE LET,

- A3 BERDAX—YEZIAHTFER TR BARETTUILY 7N 7DEERA XA —I1FR -
ESAHTEZHRALET,

A4 A VAT A RIVZRAVWTAAXA—VEZTRAHT B, [F. 1YAN=ILT 1 RV Z LA
TR EFRBLET,

- 145 SWUpdate ZAWTAX—YEZIAAT S, &, SWUpdate ZERAT 5 HEZmAL X
ED

4.1. $ERg

EEDEDHOHKRZ " 4.1. Armadillo EEROHRK, ICRLFT., BRROBEMERPEIE
TEOEHICE>TREIDFLIFESTCIRIRE R HIHEPY. TIEDEM - HIFRNH S AREMENH D I,

FEEE

X 4.1 Armadillo EERFOEER

411 U—RIALEHERE

EEETIER IR, PEFICMBEINZETICY—RIAILDIRELET, BAFREY NPLEDE
EETIBAOES., 7YY —0T77 /PREEEEICEL> T, BB THRTES2EHHDET,
UHh U, FEFSBEOEETTINDHEE. MBETICEBEZ WK ZEHBD FT, FRICE
mEEE - - BEIT35813) —RKRIAMLEZEZBURAT Y 2—I V7 28BEWLET, £, YE—K
BEAXITDIBAETH., RBERIIBVWLSBEYLEEDEEEZBBEVWWULET,
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U—RIALEBRR - FAMIVTICE>TERDXRI DT, #ME. BHEZE, CHRAORFGAEEIC
BEWGLELLLLS L,

4.1.2. Armaidllo #I@EDEIE - BEFE

HBEED Armadillo ZIMBRICRICRT KODBF VT4 VIEHE, HAHIT, REZEREUEEZIT
WZEd,

- VI RD I PEEAH
- Armadillo Base OS ¥ 77U 4 —Y 3> AV T FA A—IDEZAH
- RETFAILDESAH
- BIEBEDAEMHILT
- SD 11— R/ SIM 1— R/ RTC Ny 7 7 v TEMBZFEDE
- IREREARER O T — - SEBEER DR
- RERBHERANDHEHAH
- RE
- Armadillo D7 Anig®E
- AL THROBEER - HERE
- BRRE
- HEIEZE

- HETfESE

BEDBTO Y—EX%FBTECET. INSDEED—ZET Y NN—T T /NEE - EfEEH
DIREET Armadillo ZHTRIT 2 EHAETT , BRIFWEEETINBERICLDIREIE LS. 5
TR, (FEE0HE. REEEEDN—YII AR NEEZDZEZFTLEANELSFDT—INS W
<Y,

feo BTOY—ERATREERFTEBRWVWELSBF YT« VT BRE, FEICDWTIE, REAIRELRE
BEZCRBN T 2%, BERIONISZET B ETHRRTEZHEHIIVEY, FUSRBEMHBLDEE,
Kl HIADIRFERIRIE IC SRS ES L,

4.2.BTO Y—ERXRZFEDLLBWZHFEFESHZFDEN

Ty hNR—0F5  HER

BEEREN
Armadillo® g -y SMERTE ﬁgff?y SEROLEE  BERUSLL
e B0z 118 gl ROBAOEST  CORERE

K 4.2 BTO Y—EX THIEGT % 6E
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42.1.BTO Y—ERZFRAULBWIERES 1> 7 v 7m)

BEOBEY—EXZMRALBWES, BESA Y7y THRTOMREBRD KT, RE<L AT TH
ERFERZETES Xty b tgfir']H@ TEEETIL) O2BENHDEIT., BEERARTIE &
EETIL Z2ZHALLE W,

EEETILI KB AC7Z7TTIFEDATYav@MBESNTED KEADT, RBEYZREIED L.
FKEZBBEVWWLCLERT, 77y I—EBlcDWTIF 2. BHEmZ1> 7 v 7 ZHERIILEI W,

421.1. BESA YT Y TRICEZAFNRTVWBY IRNI T
EBESA V7Y TRICEZAEFNZY 7 8T 74 X—Y(Armadillo Base OS)id. 7v hk~—20 577
JTREALTWSIERE ’rX—/é:chD x99, Fle. VMDD T7NN—Y 3 VIdEETDZIENTET,
SV F I THREBRREERLUTWEEXT, <D, MHEED Armadillo E{FTIE. FAHE
ERPETEEM U /2 Armadillo Base OS E B2 /N\N—Y g UNEZAFTNTWLWIAEEENH D £,
e, 77— 3y aAVTHICDODWTKAHEZTATIN TWLWERWREERD £,

NmER. BEFROEEIRTY IRV I FZOEZTAHMEENMDEERLRDEFT, F#ULKIF 43 EER
U)’I/)(—‘\/\\%%;\J_\a}?ffj (_ﬁﬁu <7Lt_é\/\

422 .BTO U—EXZFIFAT 3

BTO —ERiF, EXIA—F—AAZ21—H»5FEIRLT Armadillo DEERZ —IEFRW LT 2E
BY—EXTY, BESA VTV TROERER—IELT, BEHIZEY1-/ILOEEPT—X,. AC
T TIDEE. BEERIHKRHED SD H—KP SIM A—ROEHKE. BEKRSEEDY M7 74 X—
VEZAHRE, XA Z21—ALSEEARELRFTY TV JVIEEZER - IBEIT DI ENAETT,

IREREBIEXRCET Y hY—7 77/ OBONSEBHUIAHWIIEIT T,
BRCEIC, WDTEBEEETERWEENTIVET, Foo REEROERBODIBERE BTO

P—EXRICRFNSTHBDEEEHD £T, U IE Armadillo 51 D BTO B —E X [https://
armadillo.atmark-techno. com/serwces/customlze/bto] T CHERLSEE W,

4.3. BERDA XA—IEZAHIFE

SEEBICHELGFIEBFXERRERBICE>TERDFITN, BRLEY 7T 7% Armadillo ICEEA
DFIBIEMHIERT D EICRDEFT, Armadillo Base OS EBHHRICHWT, BEERBICEEDY 7~
P EEZADRICIE. UTDO2 D0FEDEESIZRAWVWEEERHTEES,

cAVAN=IIWTARIVZRAWTY 7N 2 7 #EZAD

- SWUpdate ZAHWTY 7 NIz 7 ZEZIAD

fz12 L. SWUpdate (ZXERBFD Armadillo D7 v 77— MNERETH D, BERDA X—IEEAHZE
AKEDRETIRW D, ERNITIEAA—IEZSIAAFNLLTWEIA VAN =T R EBWA
FEEBIRLTLEE L,

%h%h@?i@ﬁ&&% 'R 41. AYAN=IT 1AV & SWUpdate ICLDY T hT Tz 7EEZAH
DB ICXEDET, VIRNIPESAHTIEZRET IEDOSEICL TS,
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Armadillo-640 8FH/~Y =27 )L =2ER
£41 AYAR—ILFT1RT & SWUpdate IKEBY T k5 = PEEARDLE
Pros Cons
AVAN=ILT 1 RY - AV AN=)LDRIBRAEBZTRS Y TILR A VAN =EFTICEY v IEV R
JUTRDTFYTL—RDEESNTVS Y a—hNICT BcsIc Armadillo DT —X
ZRETZ2RENH B
- AV AN—)LORIELEIF. SD H—KRKW
KTV AV )TN ZRET B IFBDT CEBHWTWB Y RATLAZEZDEREFA VA M=
BEBRYUEICHRELYPIT W IWT 4 RATICT %18, HERFOIZEL
A=IHhSFHTRVEREEBET ZFIE
MESHEN
SWUpdate - YU YNREvEYa—MIETICETTE - swWU I X—IYDERLICIE. mkswu Z{EFH
%76, Armadillo D7 —ZA%BT 2 HE TEZREE desc 7 7 7LD AE%E
v MBDREIH 2o, FRBYUEDSIC
SWU A X—YZEBEHFIEZ/\—RILHDU
- MTREERZYMET Y TT— N ERIRRE =0
19 2BEHRL
- OV OBERE, 4V ~—)LEIOMNE
PRERSEIEED TR T 2HENH D

SEBDAA—IVEZARMIAVAN—IT A RV ZFERTZE8EF. 44 A VAN—IT1 RV %
FAWTAX=VEZIAHT S, I[TEATLIZEI W,

SEROA A —IEZIAMHIC SWUpdate ZEAT 255 E. '4.5. SWUpdate ZFWTA X =&
TAHT D ITEATLIZS W,

44 A VAN =IT A ATV ZFAWTAAXA—=—IEZIAHT S

B25. A VAR=IT1RAVILDWVWT) THEBNLIZEB D, Armadillo Base OS EEHE R TIE
HFEMNTET U Armadillo D7 0—YBEA VAN =T RV ERT D ENTEET,

BIFTiE. 7A—YBAYAN=IT 1 AV ZERT 2 FIEZ ERBERENSBNULE T,
4.4.1. /Jetc/swupdate_preserve_file NDEEC

Armadillo Base OS DX\—Y a3 VEREFRICLTEL ZEEHBELTVWET, BFRTHRWVWESIZE.
N=I 3 FHVWDZIC U TOEEEZEBEEBZWGEEHD XTI DT, < 7T Armadillo Base OS @
N=3g3 &7y TTF—=RULTLEE L,

Z 2Tl SWUpdate ZEAL T Armadillo Base OS O7 v 77— KNZT18WEKITH, 207 v/
T—KNZ1TH S &, /Jetc/swupdate_preserve files [CEEEHDEWT 71 ILIFHATULEWE T,
Armadillo Base OS DIL— 7 7 A IV AT ALAEITHEZATIEULLBW I 70 I)ILERFEDICEEB L TWW e
HBElE. T®4.3. F82D7 71 )L/XR % /etc/swupdate_preserve_files (BT %, ICRI ANV R%E
E1T9 5 & T Jetc/swupdate_preserve_files [CZD 7 71 ILHNBERE S, 7V 7TF—MEHERFL
BT BELSICBEDET,

—EDT7FAILPT 4 LU N)IEHHH S Jetc/swupdate_preserve_files [CEEE I N TUL\ S 1,
podman commi t L/ﬁ_ZI/Td"(X—yh_’)\,\TJE)T‘/7T NRICSIZEMDINDZD T, ARFIXVED
Y ZIWTFTVr—y a3 YDBEIERTIDIDEEHD FE A

[armadillo /1# persist file -p <7 7 A ILD/NRD>

43 EFED 7 71 JLIXRX %& [etc/swupdate_preserve_files ICIBEET %
4.4.2. Armadillo Base OS OE#

Armadillo-640 Armadillo Base OS [https://armadillo.atmark-techno.com/resources/
software/armadillo-640/baseos]Hh 5 TArmadillo-640 - SWU A4 X =34 X =37 74)Ly @ URL
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HIE—UT. "M 4.4. Armadillo Base OS %7 v 77— K9 %, [CRI AV REEITITBDIET
Armadillo Base OS Z&#hRIc 7 v 77— K TE XY,

[armadillo /J#f swupdate -d '-u https://armadillo. atmark-techno. com/files/downloads/{url-product-
dir}/image/baseos—x2-[VERSION]. swu’

4.4 Armadillo Base OS #7 v 77— h 93
EBICERITEINEBEEEBNICERELET,
443. XAT—ROHERLEE
r3.3.6.1. initial setup.swu OYER) T SWUpdate O#IEIT v 77— K E{To I, K1 —H—

DINAT—REEZULX Uz AEFIZOVAYUPTVISAREHMAQ/IIAT—RICLTWSZ ED K
K HHDT, RRICEBALBEWLSICZDYA I VI TRBER/INAT—RIZEBEULTEEEL &£ 5,

[armadillo /]# passwd @
Changing password for root

New password: 9

Retype password: 6
passwd: password for root changed by root

[armadillo /]# passwd atmark (4)
Changing password for atmark

New password: 6

Retype password: 0
passwd: password for atmark changed by root

[armadillo /]# persist _file /etc/shadow (7]

K45 RAT—RZZEET S

root I—ONRXAT—RZZELET,

#FLUWroot I—HA/NXT—REAALET,
BEFHFLWroot I—FHANXT—REZAHLET,
atmark I—HD/NXT—RZZELET,
#FLWatmark Z—HE/NZXT7—READLET,
BEHULWatmark I—HE/NRT—REZADLET,
IRAT—ROEBEZKFLSEEFT,

444 FARE VAT LEZA VAN =T RJICT S

Armadillo Base OS TlZ. abos-ctrl make-installer AN¥ Y REZEFTIT B &T, HWEELEHLTW
BEIN—KRT7ANIATLAROYT—NO—5—%2ZFDEEFA VAN —ITARIAAX=IELTHAL,
microSD I—RICEZFAD I ENTEFET,

abos—ctrl make-installer A< Y RAEFE{TIT BH1IC. Armadillo b1 VT —X v MIEHRINTED.,
M2 10GB ULEDZEEZARENH S microSD A—RKRHABEASINTWS Z EZHEZRL T E W, microSD

QOO0 O
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H—RRADT—=FEFA VA= ILT A AVERRICEEES SN TEATLESD T, BERT—FIEF

BHINy Ty TZE > TEWNWTLZE W,

[armadillo /]# abos-ctrl make-installer
An installer system is already available on SD card. Use it? [Y/n] ‘]

Would you Llike to create a windows partition?
That partition would only be used for customization script at the end of
install, leave at 0 to skip creating it.

Custom partition size (MB, [0] - 30026): 500 (2]

Checking and growing installer main partition

GPT data structures destroyed! You may now partition the disk using fdisk or

other utilities.

The operation has completed successfully.

Trying to install mkfs.exfat (exfatprogs) in memory from internet

fetch http://pc-gtr.atmark. tech/products/yakushima/99 www/download/alpine/v3. 16/atmark/aarch64/
APKINDEX. tar. gz

fetch https://dl-cdn.alpinelinux.org/alpine/v3.16/main/aarch64/APKINDEX. tar. gz
fetch https://dl-cdn.alpinelinux.org/alpine/v3. 16/community/aarch64/APKINDEX. tar. gz
(1/1) Installing exfatprogs (1.1.3-r0)

Executing busybox-1.35.0-r14, trigger

OK: 159 MiB in 215 packages

exfatprogs version : 1.1.3

Creating exFAT filesystem(/dev/mmcblk1p2, cluster size=32768)

Writing volume boot record: done
Writing backup volume boot record: done
Fat table creation: done

Allocation bitmap creation: done

Upcase table creation: done

Writing root directory entry: done
Synchronizing..

exFAT format complete!

Resize device id 1 (/dev/mmcblkipl) from 400.00MiB to max
Currently booted on /dev/mmcblk2p1

Copying boot image

Copying rootfs

314572800 bytes (315 MB, 300 MiB) copied, 11 s, 28.5 MB/s
30040 records in

300+0 records out

314572800 bytes (315 MB, 300 MiB) copied, 11.0192 s, 28.5 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!

K46 ARTTEDIATLZEA VAN T A RTAAX—=IILT S
Q@ Enter¥F—ZHTLZXY,
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(2] AVAR=ITARATVRICA VA M=)LATZRELEWGERE, BRICERTESE 2 /8—
FTA4YaVEEFEURYTAXERUE T, Flld 445 41 VA MN—I)LEBICEEDOY T IILRIYU S
NZETT 5 2RLTL S,

Minstaller updated successfullyl; &&xRRmE L. EEFIC microSD I—RICA YA M=ILT 1 X
JARA=IZEZTADLIENTETWVWET, Armadillo h5 microSD A—RZikEL T ZE LY,

445 A VAN —IVFICEBRDY VAT U TN ZERTIT S

ER U= Y A R—ILT 4« AT DFREDIEFRIC, installer overrides.sh EWS 77 A J)LE&TY T/l
20 FRNERBITZZET, A VAN—JLABORI® TEEDNIBETHRS T ENTEET,

installer overrides.sh [CEEEH I N TR 4.2 1V AM—)LRICEFTINDEE IRT 3DDE
FIDBEREDHD, FNZNRFEDIA I VI TERITEINET,

R42A1MVAM—ILHRICETSNBHEH

B &

preinstall AV AR=ILH, eMMC DJ/X—F 1 ¥ 3 YD EIShBRIICEfTESNET,

postinstall send_log B ZER<E2TOA YA M—IJLAEBDOEICETEINET,

send_log E2TDA YA N—)VBHITET ULIERICEITINE T, IBELLBAICA YA N—ILOVZRETEELT,

installer overrides.sh ZZL DYV FIELT., A YVAMN=ITARIAA=IDE 1 /{—
TA4YaVRO 444 MEUVEVRATLAZA VAN =T RVICT S TERULEDTHNIXE 2
JIS—F 4«3 VETIC installer overrides.sh.sample ZEHELTHNEFT, CcOY Y F)LEIE—L
TIREITZRELT, TRVWEWLEZSRL TLIZE W,

fERL U fc installer overrides.sh (. A1 YA R—=ILT4RIVDE 1 X—=FT 143> (TNILEIZE
"rootfs 0"\ 444 BAEUIEIVATLAZA VAN =T ATICT D) TERLULIEOTHNIEE 2
IN—T 1223 (FRNILAIIE"INST DATAYDE TICERET 5 & TEITESNET, MAICEREBE LSS
. B2NX—FTasaVICEREBULZERNERAINE T,

AVAN=INT4RIDETN\—FT 03 dbtrfs. E2/8—F 13
Videxfat T A—N VY REINTWBESH, E2/)—F 43 >VDH
Windows PC THENY DY NUTHEAEZTIT DI ENTEZXT,

BUIEEYEN installer overrides. sh Z3WR I ZHEHIC, {KIC Windows
PC UNMMEERENLBWEETH, F2/NX—T 1Y avzERLTHELZ
ETHEEETROIIENTEZEWVWS AU Yy NEHDET,

IhzeflATEET, BEAD Armadillo U TENZNICERBZEEIP 7 RLAZREL
D, BBV ZVRANDEGFRBREZBAECEICERBLIED ULIEWRE, BRSEICERDIREZITED
REFMBUEETRSIEDARETT, UTTIHCOEEEZFAL T, EERCEICERDIEEIP 7R
LAZRETDAHEE. AVAMN—IIETROOVEZRETZ2HEZBNULET, BDENBWEE
446 41 VAN=ILT 4 RV DENMERER ICEA TS,

445 1. RS EICRBBEEIP 7 RLAZKRET S

AVAN=IRKICEEDY T )VR T Y TR ZRTTESHEZFHAL T 8D Armadillo (XL T
RRBEEIP7FLRAZEDHTEHZENMLET,

INST DATA N installer overrides.sh.sample & ip config. txt.sample ([FEAEKEICERD IP 7
RLREEDIRDZUWEBZTHRSYY I T 7A4ILTT, T2 installer overrides.sh &
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ip config.txt IC' U RXR—LFT BT ET, ip config.txt [CEEFHINTVWBDLKHEDOED ICERERT &ICER
LZEEIP7ZRLAZERETZHIENTEEXT, 2CEIITIEFFEALEFLADT, EFHIZFNZhO 7 7
1IARDERBSRHB U TS,

SEEFEZENZNOT7 7AIIORABRREERIHERALET, UV TILZDOFXRETIA. ip_config. txt
DODAB%E "X 4.7. ip_config.txt DAR ICRULET,

#f mandatory first IP to allocate, inclusive
START 1P=10.3.4.2 @

#f mandatory last IP to allocate, inclusive
END IP=10.3.4.249 @

#f netmask to use for the IP, default to 24
HNETMASK=24 ©

#f Gateway to configure
#f not set if absent

GATEWAY=10.3.4.1 @

#f DNS servers to configure if present, semi-colon separated list
#f not set if absent

DNS="1.1.1.1:8.8.8.8” ©

#f interface to configure, default to eth®
#IFACE=etho @

4.7 ip_config.txt DR

CDAVAN=ITARAITEDIRZIP7ZRLADEGEEDEBREDZIEELE T,
CDAVAN=ILT4 RV TEDIRZIPZRLADEEDKEDOLOZIEELE T,

XYRNIRIEEELVLE T, HBEULLAWERIZ 24 ITHRDFET, TIAIKNTOAXY RTINS
nTtwxEd,

T—hOzA7RLAZEELEXY,
DNS7RLRZEELET., EXIOVTRYBIETEAVYT U RLABEETEET,

IP7RLADREZTRSIA VT —T7 1 —REBELE T, BELBWVWEGE ethO ICRDXT,
FTI7AIBMTIX YT I RENTVET,

Q00 000

IP7RLRAZEIDIRDIZBEIF. ZNZNDA VY AN—ILT 4 AT HEID iR

l AV ARN=IIMEEDAINEDABIC. BEMKRDA VY AN—=ILT 4« AU TEE
ZIP7RLADEEIHESZWVNESIC ip config. txt ZERTEL TLEE LY,

NS0T 7ANERELREA VAN =T R TA YA M=ILEZETUK Armadillo h’, 1[EUK
RETCECVWBREEERLET,

[armadillo /1 ip addr show eth@
2: eth@: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc mg state UP qlen 1000
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link/ether 00:11:22:33:44:55 brd ff:ff:ff:ff:ff:ff

inet 10.3.4.2/24 brd 10.3.4.255 scope global noprefixroute eth®
valid Lft forever preferred Lft forever

inet6 ffff::ffff:ffff:ffff:ffff/64 scope link noprefixroute
valid Lft forever preferred Lft forever

48P 7 RL ZADHER

Fle. YOI RIV )T hZ2ZDEFEFERITZE A VAT RIDE2/\—FT 13V
allocated ips.csv EWDS T 7AILDEREINET, DT 7AILICIE. TDAVAN—=ILT 1 RV % E
BAUTIP7ZRLADEREZTRER>TEEDI Y 7ZILES. MACPZRLR, BELEIP 7 RL AHNER
ENTWVWEXT,

SN, MAC, IP
00C700010009, 00:11:22:33:44:55,10.3.4.2

X 4.9 allocated_ips.csv DRA

BBELUED Armadillo ICZ DA VAN —=—ILT4« XAV TIP7Z7RLADE
EZ{THROERIC, allocated ips.csv Z2BLTRICEDIRZ IP 7 RL
AZEROEFITDT, BoTHIBRLABWKSISEELTLEE L,

4452 A Y AM—IETRKROOTZRET S

installer overrides.sh M send log BA%IE., 4 VY AN —)LALBDREICEITEINET, TV A M—
WU —KRT 7MY RTLAC T 77— L0z 7OF v 7Y LAREDBERMNEFRSNOT 771
DJCAHY LOG FILE [cAB s, THOBEBATA VY AN—ILTARIDE2 /=T« avIcRELE
D, AZOOTH—NICF7y 7O—R LD T B ENFRETT,

" 410. A YA =ILOTZRET 21 3. AVYAR=ITARIDE2/N—FT12aVIicAVR
N—ILOJZRET BIHED send_log EEHITY,

send log() {
: "This function is called after aggregating logs for archival”
local LOG FILE="$1"

if [ -n "$USER MOUNT” 1; then
mount /dev/mmcblk1p2 "$USER MOUNT” @
cp $LOG FILE $USER MOUNT/${SN} install.log &

umount -R ”$USER MOUNT” ©
fi

4101 A M—=IVATZRET S

(1) send_log B TIE. SD H—RDE 2 /=T 1 ¥ 3 > (/dev/mmcblk1p2)ld¥ o> kEnNT
WEWDOTY IV NUET,
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(2] O7774)% <) 7ILESY install.log EWS T 7AMILATE2 /=T avicdIE—
ULEY,

(3) FE2N\—FT4¥avaEFUNIVRNLETD,
INSDEERTHRSTcA VAN —ITARIVTAVAN =) ZETLURERIC. 1V AMN=ILT« R

7 PCREICERUTELL OV ERETCE WA EEERLTLEZW, FEFELEOV 7 71ILD
FEDOHZE T411. A N=)LOTOFE, ITRULET,

RESULT: 0K

abos-ctrl make-rootfs on Tue Jun 21 17:57:07 JST 2022 4194304 6b8250df711de66b
abos-ctrl make-rootfs on Tue Jun 21 17:57:24 JST 2022 314572800 58a9b6664158943¢e
firm 8e9d83d1baddb65d

appfs 5108 1fa2cbaff09c2dbf

411 A VA=A TDHE

446. 1V ARN=ILT 1 AU DENMERESR

ERUTcA Y A M—=ILT « AU OEMERERIZNT T8> T I W, BFRICHER L 2 Armadillo 4%
DEEINIREICED T, Fleo 1V A M—JL%ED Armadillo ® eMMC RO TF—% I tE=ZINTHEZ
BlctHh. BEBERBRT—HEFHNYITvTER>STENWTLIEEL,

3252 AYAM=NUT 4 AV %EMRT 21 Z2ZRKLT. JO0—25%0 Armadillo i1~ =)L
T4 AV &ERALTLIEE W,

FD&, ERIcZ7O—>Ul Armadillo WEEULBD DEMEZ T2 & =R LTS ZE W,
CCETRTURES, T46. A X—YVEZIAHBDOEMEMER] ICHEATLLIEI W,

4.5. SWUpdate ZFHWTA XA —IEZAHT S

4.5.1. SWU A X —I D (g

Z Z T, sample-container E WS &MO AV T FHDORFEEIRTUIELET, AVTFTFT—hHA1T
DERAEIRE 16.22.7. AV TFOEBERY T v 7T7—h1 ZZRIEE N,

1. sample-containe-v1.0.0.tar @O ULEWF 7Y T —o 3 a2 E0 AV TFAA—=I T —hHh17)
2. sample-container.conf (A>T FBEHRTHERXRE 7 71I)

Insmn7 74 )% /home/atmark/mkswu/sample-container 7« L 2 b U Z{ER L TECE U 724
EEEHEHULE,

[ATDE ~/mkswu/sample-container]$ Ls
sample-containe-v1.0.0. tar sample-container.conf

4.12 Armadillo I &AM WY T bV = 7% ATDE ICECE

45.2. desc 7 71 )LD

SWUpdate ETHFIC. T4.5.1. SWU A X =3I D¥fig, THEFT 7 )L%Z Armadillo ICEEAT &
57 SWU A A=Y ZERULEXT,
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SWU A X—IZ1ERR T e icid. SWUpdate FFICE{TT 2B EZ R U fc desc 7 7 1 )L Z ik
U. ZDdesc 77AIIEANEL T mkswu AVY RZETTBIET, SWU A A—=IDHEREND F
ED

[ATDE ~/mkswu/sample-container]$ cat sample-container.desc
swdesc_option component=sample-container
swdesc option version=1

swdesc option POST ACTION=poweroff @

swdesc_embed container ”sample-container-v1.0.0. tar” (2]
swdesc_files -—extra—os —--dest /etc/atmark/containers/ “sample-container.conf” (3)

4,13 desc 7 7 1 )LD Bl

(1) SWUpdate ETRICERZVID LS ICRELF T,
(2) AVTFARA=IT 714 % swu 1 X—JITHHAH, Armadillo ICEREL F T,
(3) AV T FEBEHEEAERKRE T 71 /L%& Armadillo [CEEUL 9,
CZETETUES, T46. A A—JESIAHBRDEFREE ICEATLLE W, desc 771 ILDF*

MaaERICDOWTIE, T6.4. mkswu @ desc 77 M IV %=iRET 5, #2BLTLLEEIW, £leo 1ERS
Nic SWU M X—YDORBZEEZRUICWETIE. 16.6. SWU A XA—YDAHBDIET, Z2BL TLIEE L,

4.6. 1 X —IEEAHEDENMEMESE

AYVAN=ILT 1 AT ETcld. SWUpdate L > TAX—IEZRAHAZToBITIF. A A—=ID
A FENT Armadillo NEL K EMET 20 RRICEIHD L THEREL THTT,

BESRZEALT BIFLEZ TV T—Ya VD EMET 2 2 & 2R LTS W,
CZETRT UGBS, BEROAX—YESAHITT TY,

47 SERDOHEMILT
Armadillo-640 Z#HH I THBRICHERBRZBNUET,

A71. A7 3> OlEMMTF

Armadillo-640 ICHAFIFTZ I ENTEZA T 3 Vv REOEREEATITAECDODWVWTIE, 16.24. A
Tyayih BERBRULTLLEIV,
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5.

i

r_lm

5.1. Armadillo Z25REJ %

Armadillo ZHRAAREHEERET 2BOERALSEBEREBNLE T,
5.1.1. REEFT

R ERELKRIC, K-BK - IFCD - HEZEDOZWERICERBELBWTL SN, K, WE XE
REDERICKRBIZENHDEFT,

FERICEHSNTVSM@mO—ERIE. RRICLDFRICBEIBENHD T, AEREPEIIRWIC

Lo TRPIHFEDRRAERBRZENDHD XTI REDEBRNA> TVWBHE. KIFERVMERAADR
EHNTH2ETOREIE. EREDOBFEG. RUZDOEIHAICIEANZNTIZE W,

51.2. 7—7ILOED[E L

—fRIICUATORZFTEUVUTHRELTLES W, £, 34 \—RT 70K ICEHELTWSZ
EICHRE>TLIEE L,

C BREBRICT—TIILEBELE| RSBV TLIEE L,
- —=JI)E B PhIcHIT TS IEE W,
- T—TILEERT E5E. SO0 ETEBLEFERTLESZ L,

5.1.3. ¥ —IWK
H—UNEICDWT I, (3.4.3. ESD/EY—Y) 2BRBLTLES W,

5.1.4. Armadillo DRREZFRI 1> IT—%
LED IC TREZRRLTWVWET,
Bi#R LAN OIREE(E T3 3.16. LAN LED 0#IfE; 28R 2,
5.1.5. EHERIIEHR OEUS
REBRFIC Armadillo ZEH&H S & ICHA L cWEE. UToBERzEFHIERE L TABETEET,
- BEI—R
- MAC 7 RL R
INSDBHRZEE I Z2AEFIUTOEED TT, RAICEDLETFERZEIRL TILES LV,
- REY—ILHSEUET B
- ANV RZETULTEET S
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5.1.5.1. ®E>—ILH SEUS

Armadillo D&% MAC 7 RL X, A I— R EDBEHBIISHRIE. T — AEPERAMKEICELT S
NTWEY—)LICEBHINTVWET, BRAEFTINEBICEHEINTLWIARPLY—ILOUBENERDZ DT,
IR EMALEREZSRBLUTLESI W,

5.1.5.2. AY Y RHhSHIE

JYTIA VT —T T —AP, XY MNT—7EAT Armadillo ETOVY REETTESHEE. O
XY RO SERBIBERERSI DI ENTEXD,

' 5.1. BAEI—RNOERAE IKRI ANV RZRTIZETEKRI-RZRETEET,

[armadillo ~1# persist file -a add get-board-info
[armadillo ~]# get-board-info -s

00C900010001 @

K 5.1 Ed— ROWERAE
@ FAELTWS Armadilo DEEI—RARRINET,

AT FETEAI-—REZEXRRT 25EF. BRI - RZREZHELT

RETDIETHREELRDET, "M 5.2 BAI— RNDREZ# % conf

7 74 )JVICBEE, I dNA% /etc/atmark/containers O TF® conf 7 7
=] AILICEEAULE T,

add_args ——env=SERIALNUM=$(get-board-info -s) (1

5.2 BEI1— ROBEZH % conf 7 71 JLICESRS
Q 1 FHEFHEICEBELTH SERIALNUM ICEAtEY KEhEd,

¥ 5.3. AT+ ETEAI—RZHERIT 25%E I[CRITIAVY REET
THETAVTFHF ETEFI—REZERIDIENTEET,

[container ~J#f echo $SERIALNUM
00C900010001

5.3 AT+ ETEEI— KRBT 5%

X 54. MAC 7 RLADWERAE ICRITIAVYREETIBZZIET, BAVI—T1—ATED
MAC P RLRZEBGTZEXY,
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[armadillo ~1# ifconfig

eth0 Link encap:Ethernet HWaddr 00:11:0C:12:34:56 0
D (H8g)

54 MAC 7 RL A DHER A E
o HWaddr (Z#E < RLANMAC P RLAXTY,

5.1.6. ElRzt3%

Armadillo DERZYI2HE(E. poweroff AY Y RZEETLTHS Egﬁ%tﬂ%@b‘ﬁiﬁﬁ’ﬂ’é@“o L
MU, FRERIFOYY i\%%ﬁ?%%ﬁxi’“ BWEENZWTT, ZDHEE. FHHIEZIL poweroff
IV RZRTETICERZVKU THELRRICKR T TEZHENHDET,

FllE. 13.343.8THE 2ZRLTIKLE W,

5.2. Armadillo ®Y 7 vz 77 v 7T—bh9 %

HE®D Armadillo DYV 7 Uz 77 v 77—~ SWUpdate 2RI 25 & TRRTEEXY,
TR VIhDzT7DT7 Y TTF—hEUVUTUTOLSBRIEZTTS & Z2PE U THABLET,

- 9 TIT Armadillo [C sample_container_image E WS AV TFFA X —=INA VA R—=)LENTL
%)

- sample_container_image ®/\—>3>% 1.00 5 1.0.1 7Yy 77— hKT 3

- sample_container image HM 5 A Y FFZEBEHEHITD2LHODOHRTE T 71
(sample_container.conf) &7y 77— kK9 3%

5.2.1. SWU 1 X —I DIERL

7Y TTF—=RDEHIC SWU A A=V EERLET, SWU 1 A—IDIERKICIE. mkswu &EWSY—
ILEFEWET, 13.3. HFEOEM, TIERUEERETEEL T EE L,

5.2.2. mkswu @ desc 7 71 IV EERT B
SWU A X—YEEMTDICIE. desc 771 ILEERT DRHENHDFET,
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desc 771 /L

mkswu 21T

SWU 71

SWU 271 ILE
Armadillo ~
A2 A=)l

55 desc 774 ILH5 Armadillo N SWU £ X—I%& AV XA N—=)LTBFHN

desc 770 ElE. SWU 4 X—I% Armadillo i1 YA M—=ILF BRICITTONSmSESR U
HDTYI, /usr/share/mkswu/examples/ T« L7 MU TICH Y 7ILZBELTWEIT DT, ©DO
FEWCEICEDETRELTHREVLC LIV, BH. desc 77 ILDFEMBERICDOWVWTIE, 6.4
mkswu D .desc 7 71 ILERET %, 2SR UL T EE LN,

sample_container.conf Z{EB L THEET XTI, RE 71

kg

9. UTOoL5Tw L7 NUERHT.
JLORBICDOWTIKEIZFELE T,

[ATDE ~/mkswul$ tree container start
container _start
L— etc
L—— atmark
L—— containers
L—— sample container. conf

CDESBEBEEICLTWSDIE, 1Y XM—=ILED Armadillo =T sample_container.conf % /
etc/atmark/containers/ O FICECEL W T,

Ric, Py 7F—REQAYTFAA—=I T 74 )L THS sample_container_image.tar ZHRE L &
Yo AVTFAX=V%Z tar 77 ELTHNTZHEZ W56 AVTFAAXA=IT7—HA THERK

Bl ICRULET,

[armadillo ~]# podman save sample container:[VERSION] -o sample container_image. tar

56 AT FARX—IF7—hHA TEHH
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RIC. sample_container_update.desc & WS &BIT desc 777 L ZEBLET, K 5.7.
sample_container_update.desc DRZA, c. SEIDOH THEAT % sample_container_update.desc
T7714ILORNB%ERLEXT, sample container image.tar &, AV T FEERTE T 71 /L% Armadillo
lCA Y ARN=ILT BUENERINTWVWET,

[ATDE ~/mkswul$ cat sample container update.desc
swdesc_option version=1,0.1

swdesc usb container "sample container image.tar” (1)
swdesc files ——extra-os “container start” (2]

5.7 sample_container_update.desc DR

@ sample_container_image.tar 7 7 1 )LICRFFES NIV TFEA VYA M=ILULET,
(2) container_start 7« L7 MU DHBZEIXL X T,

VY REEANEIEETA YA R—ILENET,
5.2.3.desc 774 ILH5S SWU A X—I &5 T S
mkswu XY REETTBZET. desc 77 AIDS SWU A X— VAR TEET,

[ATDE ~/mkswul]$ mkswu -o sample container update.swu sample container update. desc 0

[ATDE ~/mkswul$ Lls sample container update.swu (2]
sample container update. swu

5.8 sample_container_update.desc ODARAR

(1) mkswu JI¥ > KT desc 7Z70ILH5S SWU A X—I%4RL
(2) sample_container_update.swu DNER I N TWS Z & ZHESR

EB SNl SWU A X =V DARBZHER U EWESIE. 76.6. SWU 1 X—Y ODHNBDIER, ZSRU
TLIEEW,

524 A A=Y DAVA M=)l
AV ZR—=LOFIBILDONTIE, 73235 SWU A A=Y DA YA k=)L) EBRLTLEE W,

5.3. hawkBit —/\—D58E D Armadillo 7y 77—~
)
5.3.1. hawkBit & I&

hawkBit [&, ¥ —/\— ETEFEINBZTOYSLT, Y NT—JEET SWU 1 X —IEEREL.
FINAADY T NI TP EBHI BT ENTEET,

hawkBit (FXRD K S EEZ K> TWE T,
- Y IRNTDTIFTOER
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- FINA ZADER
- FINARRBEE (BF 2 VT« b—v v, GEHEE)
- FINAZADT I —T 1L
- YT T MUEOER
- EBOE=SUVY
L RTYa—U VT BTy TT—
- RESTful APl TOE##RE
53.2. 7Y B&
hawkBit (&, BfET2Y 7RV L7 ZRODTFT— Y EETERLET,

Target filter

Distributions Software modules

Targets

Rollouts /=

5.9 hawkBit B’Mx> YV 7 bz 7D TF—5HE

5.3.3. hawkBit H—/\—Hh 5 EED Armadillo ICEEET 5

hawkBit HF —/\—ZFIFT % Z & TEKD Armadilo DY 7 Dz 72 XEHTTF Vv ITFT—hT B
EMTEXT,

FEIFRDEED TY,
1. AT FREBO%EHE

Docker Z#Ff|FHd 2 & fBIC Y —/N\—ZEFTEZEJ, Docker DEfFICDWTIE https://
docs.docker.com/get-docker/ Z&R L TL &Ly,

Docker DERFMNTES, BEHFICELETIAYTFDOREZITVET,
- ATDE D&
- apt update && apt install mkswu TREFTD/N—I 3 v ERERL TSI,

- M=MEREOMRETT, —HBIY VTG 7OF2ZFEALRVEEIE 8080, TLS Z S
BEE 443 2R L T ESE L,

vmware ZES555E(E vmware ® NAT E— ROy NT—U %2 FERL TWARETYY >V E
T Web —/N\Z#9 % [https://kb.vmware.com/s/article/20069557lang=ja] X —/
ESECLTLEE W,
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- IRAMPCOIPZRLRZRERZITENTLIZE W,
- ATDE B DZGE

- Armadillo-640 [ ¥ B Y — JL [https://armadillo.atmark-techno.com/resources/
software/armadillo-640/tools] 5 THawkbit docker-compose A> 757+ =% TV
A—RUTERBRLTLLESW, ZDFEE. LUTIC /usr/share/mkswu/hawkbit-compose % {#
SEBICEREDT A LI MY ELTI/R-TLIZE L,

- docker N7 VLA TEBZIRANRKR—LP T RLRAZEZTENWTLLRE W,
2. hawkBit % —/\—D ¥
/usr/share/mkswu/hawkbit-compose/setup_container.sh ZR{TL T, BRICEZTLIEE L,
TicEgl (TLS ZBMcLAEW) TXANADZEE. TLS ZBMIC LIBEDFIZRLET,
setup container.sh Z—EE{TULBEIIXT—YDT L7 hUI[C$H S setup container.sh D

V> UEFRTFTLT, - —0DBINEOA T3 Vv EEEZTSIEHTEXT, FMIE —-help
BSEICLTLREIV,

[ATDE ~]$ /usr/share/mkswu/hawkbit-compose/setup container. sh

docker-compose MEXET 7 1)L & hawkBit DF—4 % EZITRTELFEFITH ? [/home/atmark/hawkbit-
compose] (1)

setup_container.sh ~M!) >~ o % /home/atmark/hawkbit-compose IC{EY) 7,

docker H—ERICEHMTCEFEFHATL., sudo TEHI—EHLZET,

[sudo] atmark D/SR 7 — K: (2]

OK!

Hawkbit admin user name [admin] (3]

admin 2—H—niz27—k: @

INZAT—REBAALTLREIL:

EBMOEBATHY Y hOI—H—%—4 (ZBICTBEEMLELA) O

hawkBit @ ldevice] 1—H—%BHLETH? (ABHBHEM) [V/n] O

device A—H—D/XAT—K:

INZAT—REBAALTLREIL:

hawkBit @ Tmkswu] 1—H—%BHLETH? (swdF7y 7O—KA) [Y/n] @
Y O—LT Y NOHERESAETA? (VR M—LEREHTIE) [V/n] O
mkswu 1—H—@D/XAT—RK:

NRT—REBAALTLEI LWL

Setup TLS reverse proxy? [y/N] ©

AVTFFDHREHNRT LEF L, docker-compose AY Y RTAVFFDEEANTRETT,
/home/atmark/hawkbit-compose/setup container.sh ZEBEUEITT B LR TEDLTHEATRETT,
hawkBit AV FF+aEBLETA? [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

5.10 hawkBit A7+ D TLS B LDZE (FAMA) DOETHI

Q@ IVFFDAVIATL—yavETF—IR—RADBARZRELET,
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docker DERFEIC K > T sudo WAERIZEEH D F T,
admin 2 —%—01—Y—ZZANLET,

admin 1—H%—0/)XXT7—RZZEAALET,
EBMO1I——DRERIZRICEMTEXT,

examp les/hawkbit register.desc T armadillo Z&#K T BB EICE> TEWVWTLEE L,
FEMHE T5.3.3.2. SWU T hawkBit Z&#%9 %, Z&EICLTLEEI L,

hawkbit push update T7w 77— k% CLI TIRSBEIE. Y1 ZAHLTLEEE W, ST
r5.3.3.1. hawkBit ®7 v 77— KEE% CLI TT5, =#SRL TSV,

hawkbit push update T7 v 77— hZRTITIHEIE. Y1 ZAAL TS L,
ZZTE http TTFAMDAVTFZERT DT, Ny OXETEAFTT,
A7 728U KT, WA RO S5 <IP>:8080 TPV £ RAFREICAED I

G000 © 9060000

[ATDE ~]$ /usr/share/mkswu/hawkbit-compose/setup container.sh

docker-compose MEXET 7M1 )L & hawkBit DT —H % EZITRTFELEFTH? [/home/atmark/hawkbit-
compose]

setup_container.sh A®M!') >4 % /home/atmark/hawkbit-compose IZ{EY £9,
docker H—ERICEMTEFZTHATL., sudo TEHI—EHLZET,

0K!

Hawkbit admin user name [admin]

admin 1 —%—®M/XA 77— R:

INZAT—REBAALTLEIL:

RAT—RKHP—HE L FtEA,

admin 21—H%—@D/XA T —RK:

INZAT—RZEBAALTLEIL:

EMOEBAT AT Y NOI—H—F—L4L (EIZTZEEMLEEA)

hawkBit @ ldevice] 1 —H—%FEZL 9?7 (BEEHKA) [Y/n]

device A —H—D/XXA 7 —K:

INRAT—REBAALTLEIL:

hawkBit D Imkswu] 2 —H—%ZZFEFKLFEIH? (swDF7vy FO—KE) [Y/n]
A—H—IlA—ITYI hOERESZEFITHN? (1 VA M—ILEBEREHETZE) [V/n]
mkswu 1—H—@D/XX T —R:

INZAT—RZEBAALTLEIWL:

Setup TLS reverse proxy? [y/N] y @

lighttpd AEHF T, UN—RTOFVREEHELTVET,

lighthttpd $—ER&ELELETH? [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 lighttpd

Removed /etc/systemd/system/multi-user, target.wants/lighttpd. service.
YN—RT7OF T DO/EICEEAED domain name HANRETT,

ZD domain I XZDFEFEFTNAADNSTIERATEDZZRNICLTLEIN,

51 Z 1£, https://hawkbit.domain.tld TF74 X L7 5 hawkbit.domain. tld,
https://10.1.1.1 TL7/&S 10.1.1.1 [TLTL I,

SEBEZ D domain name: 10.1.1.1 ©

SIAZDEWMHRAIEETI2HELHY T, Let’'s encrypt 2EFRT ZHE.
CDEIFFLWIBAErERINDZETLMEAINAVWDT, 774/ MDIE
DEFICLTHLLZENTEET, Let’s encrypt ZHA LRWIEE.
BECEICHEEEZF L THIEP’REFELTY,
SFREOAMBEEMARIcLET A2 [3650] O

9547 NDTLS BRI ARET B7DIC CABNBRETY,

BLADT7ANAR (BICT2E054T7 Y FISRilsEMcavYEys) 10O
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Y—NN—HDEEA VY —%y MIT VAT THNIE, Let’'s Encrypt DEEFAE
HRETDIENTEET, TSADRAZEEKLET,
https://letsencrypt.org/documents/LE-SA-v1. 2-November-15-2017. pdf

certbot AV FFEBELETH? [y/N] O

/home/atmark/hawkbit-compose/data/nginx_certs/proxy.crt % /usr/local/share/ca-
certificates/ ICOE— L T. update-ca-certificates {7 D2NELHY XTI,
ZDbase6d TTOA— RKIN/=OE—% examples/hawkbit register.sh D

SSL_CA BASE64 ICIEE T A FIEMHREINZ T,

LS@tLS1CRUdJT iBDRVJUSUZJQOFURSOtLSOtCk1JSUJ LekNDQVNHZOF3SUJBZO LVQTBYZOcwcTJF
SFNnampmb@tUZWg3aG LaSVVVdONnWU LLb1pJemowRUF3SXcKRXpFUk 1BOEdBMVVFQXd3SUTUQXVYN
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
NEoKYmZgb296bEpXaEx LSG5SbGZsaHExXVD LKdm5Ta LV6Q LINQ jBHQTFVZERNUVACQ LFBUmMYvSkdT
dkVJek5xZ2JMNQpQamY2VGRpSk 1TEQWZCZO5SWSFNNRUAEQVdnQ LFBUMYvSkdTdkVJek5xZ2JMNVBq
ZjZUZGLKTURBUEJNT LZIUk1CCkFmOEVCVEFEQVFILO1Bb@dDA3FHUGOOOUJBTUNBMGABTUVVQO LD
Nis3ZzJLZk1SRXLORVkSWDhDNC8VUEW1UTkKWU LGZHUXVFZ i UEZrS LVOSUFpRUE4bm1VSnVQSF Lz
SHg2N2E r ZFRwSXZ1QmJUSG1KbWd6dU L 3bTJ2RXppRnZRPQo tLSOtLUVORCBDRVJUSUZJQOFURSOt

LS0tCo== @

Let’s encrypt DB FEIFEZTRE L/=WESIC setup_container. sh Z--letsencrypt TEITLTLEI L,

AVFFTDEREN =T LE L7, docker-compose IX Y RTAVFTDEEATEETT,
/home/atmark/hawkbit-compose/setup container.sh ZEUVETT B EREDTENTRETT,
hawkBit I FF&EEILFEIH? [Y/n]

00

O 06 ©

& 5.11 hawkBit 3> 77 ® TLS 3 D OigE DE{THI

%@mns%ﬁ%mvéwf\wJ%Atbijo
lighttpd #—E M8 L TV BEICENINET, FERDOT, ELELET,

SFRAZ D common name ZAH L TL & W, ATDE OBEE. R— MEEIT K > TRA K
0) IP7RLATEHRUEIDTZEDFZ RLAZANUVLET, Let's encrypt ZERT %55
CIIAEDIS 7V AEEERDNS ZAHLTLZE LY,

nﬁﬂﬁiwﬁmﬁﬁﬁsﬁ% SELET, T7AIDNTIE TOFICR>TWET, Let’s encrypt =
FERT2BRICIEEDNTVEREA,

75472 MUTIE X509 BEAE CTRELZ £ 2 Z ENTERXRI N ZOFITIRERL XL Ao

Let’s encrypt IC & 2FEAAEZER TE X T, ATDE DFZHEFIANLNS D7 7 ADEH L L
DT, ZOHFITIEEALEE A

BOELRAEZ/ER LD T, Armadillo ICREBEITIDENH D FT, ZDIFAEDE
FWE 75.3.3.2. SWU T hawkBit #&8x9 51 ZZSBLTLIEEIL,

3. hawkBitAoO7 1 >~

ER UV TFIC& > T http://<H—/N—@D IP 7 KL 2>:8080 H https://<Hh—/I"—DTF K
LZ>ICFZ VAT RE, OV YEEIRRESNET,
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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 | Targets a+L,.”  Dfirib
Simple Filter Mame Do AE
¥ | res d @ 3 | akjsdk
R TAG simulatad? g © £
simulatads 0o o Z
simulatedid g o £
simulare o o B
simulatedis g @ [
cimulalecdl 7 1] o T}
simulatedd g = B
0 =}
Targel @ simulateds FE Distril
e Deails Descriplion  ATrG: » Detail
el ) s Contraller 1d @ sirmilareda -
= 08 e
ved Der 2 17 0ES7 ST 3020
Last poll ad Dec 2 17:08:37 KST 202 —
. F Iter b:II. :;:lllerd JE mhs ] P o1 ¥ - ] 18 =
Security token :09- 7874784 00 iy
Custoan 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 a

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 &

"+" &)y LTHRIC Target Filter ZEBLLE 9,

Target Filter Management 1
Custom Filters > Create Filter X

Name * Targets A

Query * (V] name =in= (target1, target2) ©

Controller ID Name Description Status | Created By Created Date Madified By Modified Date | =
2 target1 admin Tue Nov8 10:07-... admin
3 target2 admin Tue Nov 8 10:07.... admin Tue Nov 8 10:07:...

Filter name & 74 LY UV T &EE AN UL TRELZX T,
6. Software module /9 %

EfIOA =3 —H5"Upload"z% ') v 7 LT, Upload Management OEEICED £,
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Upload Management

Filter by type £ % Software Module Q+J
® Application Name Version Delete
®

|\
]

Software Module :
Details Description Logs Metadata

Vendor :
Type:
Assignment type :

"+"%Z %2 ') w7 LT Software module Z{ER L £, type (Zid OS/Application. version (&
EFROXFINZEELET,

7. swu/X\wo—I%7F7 v 7O—KUL T Software module ICBEER T3

FA2ERL U 1z Software module %3&IRU T, /\1 T+ b N /iRRET. "Upload File"R% > %
Vv 09BN 7rAINERSZy 7y RROY LTy 7O0—-RULET,

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
eos 123 qwe @ Jinux swu 57,569 WedDec217:33.. @ |
os_update 1.10 o
& Upload sdf sdf @
[E4=}

Software Module : os_update:1.10

Details  Description  Logs  Metadata

Vendor :
Drop Files to upload

Type: 05

Assignment type : Firmware (FW/) Upload File

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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E iR

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. 7v 77—~ DIREBZHEET S

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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5.3.3.1. hawkBit ®7 v 77— hEE% CLlI TTS

—D2D7 Y TT— K Z2EEKT BICIF. hawkBit D Web Ul TRERZFIENRWVWDT CLI TITS52&T
MELCRITTERT,

P—NN—DEREDEEFETIE. "mkswuy OI—F—ZERT 2RENH D F£T, fERLL TLEWEEIE
setup container.sh ——add-user mkswu TYEE L TL &L\,

1. hawkbit_push_update D347l

[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

ZOBITIEHSHUDER ST TUWS enable_sshd.swu % hawkBit [C&ESFUE I,

—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—HEE T, H5—EERT DIBEEIE —-new &
ﬁj < < 7—(.-: é \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

5.3.3.2. SWU T hawkBit Z&i#%9 %
TINA ZADEWHEEF. SWU Z—EfE> T armadillo ZEEERIEZ &N TEET,

P—N\—DHREDEFETIL. devicey DI—F—FERT DIHENH D £9, EBRL TLWRWEEIE
setup container.sh --add-user device TYERLL T IE & L\,

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 DEBEDEICAH U Tdevicey, 21— —DISAT—REZAHAULET, TDOFDICR
J—RFERALEBEWVWTLEE W,

hawkBit F—/\—® URL ZAAHULZE I,
TLS #EADOBZEIC. AV T HEROROIRAE%. base64 TAAULET,

0 000
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(6 hawkbit_register.desc OB ZHEFT LU X I, hankbit register.sh ZEITI 2T TI,
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

5.4. eMMC @??F %Eﬁmu\
54.1.eMMC [CDWT

eMMC & (& embedded Multi Media Card OEEXFZE > BN TCNAND 2D 7 o v v a XEU %
FMBULEHRBANL—YTY, UHETHEHALTWRHDERABERZRRELTWVWDA, FHITZHE
EZFDLUTICUTSLC E—RTHERALTWET, BIZIE32GB & &% 10GB TER. %D 22GB (&
FleEiE 9 3),

eMMC BFMEICEBIFREVLBMRZAKIY AO—NY R I L. FEESZEID L TTHRELT
WEY, #xT at& DREBAD, COFHEEBNGL D EESAHNEEKGZSBRDEREENH D XTI,

5.4.2. eMMC F{efEB DR S E
Armadillo Base OS [l emmc-utils EWS /T —I RSV ARKN=)LENTWVWET,

I TK 5.12. eMMC D FfEBFERERZERT %) I ANY Y RESEITL. EXT _CSD PRE EOL INFO
@Waﬁ?ﬁn 1% & T eMMC OFEEIBOEREMNMD E£J, EXT CSD PRE EOL INFO ODfE & =k
DOFt%E T3 5.1. EXT_CSD _PRE_EOL_INFO OfEDOER, ICRULET,

[armadillo ~]# mmc extcsd read /dev/mmcblk@ | grep EXT _CSD PRE EOL INFO
eMMC Pre EOL information [EXT CSD PRE_EOL INFO]: 0x01

5.12 eMMC DO FiEsaEERAXZHET %
% 5.1 EXT_CSD_PRE_EOL _INFO DfED SRR

I U7

0x01 EEREE(FEEEL)
0x02 Tt 80% U H{ER
0x03 FlmfEts 90% LU _EFER

5.5. Armadillo D FZEEIBFEHR=Z S

Armadillo [CEH =N TWBEmIEESNIFEEP. BEd EOL A5 TFRICIBUTOR—IH
SR TEXT,

Armadillo %1 b - ZE&EM(PCN)/EOL B

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

Ffeo Armadillo A M- —FFHL Wl &, BHSEZX—ILTRET DI EHARE
Yo BEEBACOVTDH, A—)LTRIFEBZZENARTIDT, I—F—EBFREBENWNCLET,
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A—HF—ZFFRICOVWTIE M3.3.7. 21— &, #8BL TSI,

5.6. Armadillo ZF&Ed %

ERAZKRTL Armadillo ZFREIT S, X2 UTs—DEAENSUTOLS KR EAEEHRT ZNE
NHOFET,

. EREIZATIC Armadillo ZREBE I EINYT %
- Armadillo Zx v N T =7 M SIEKT 2

- SIM A—RDPBEASNTVWEDTHNIIRE, 7ONA T —EDENZRTIT S

- EIR LAN OREZHIBRY %

CERULTWEI 2T ROTINA RFEREZHIR - EWCT B ETIIVRICERTERLTS
- MEBERICEETERLT D
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o. bR

AETE, TTEFTORBTHRBNLENGD >Tc. K D#lIDZ Armadillo DFREREY. RAFRICKIL
DEYRREZBNULET,

EREYVIERBIILTVWETDT, BROFY A ML SPOHIWT EEFELTHENICSERLE
=L\,

6.1. persist_file ICDWT
Armadillo BaseOS Tld/L— K~ 7 71 )L X7 AT overlayfs Z AL TWE T,

FDleH, 771 ZZEBLIE Armadillo DEEZYVZ EEEFNRIIFERFINEFA. ARPLRE
IC rootfs DEBENBRERIE T DICIE. TEULRLTZ 7AILICTUT persist file ANV REFERAULET,

HAREUNDRIEZE2DS. VISV 77y 77— EBEHZEITLTLLZE W, SWUpdate
[CBEAULTIE 13.23. 7y 77— MEREICDWT) ZZRULTLLEZ L,

rootfs DAREZZELTH, VINIz 77V IT— M EEBULKBICEE UIcABRMMREFSI AL
AEENBDET, VINI 77V 7ITF—NEREROZEEANARZRIFISZFIBICEL TIE T6.5.
swupdate_preserve_files ICDWT, Z#ZBLTLREI L,

persist file VY ROBE%Z X 6.1. persist file DANJILT) IKRULET,

[armadillo ~]# persist_file -h
Usage: /usr/bin/persist file [options] file [more files...]

Mode selection:
(none) single entry copy
-d, ——delete delete file

-1, ——Llist 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 like 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

6.1 persist_file DALY
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1.

2.

3.

7 7L DORE - BIRFIES

[armadillo ~J# echo test > test

[armadillo ~]# persist file -rv /root

' /root/test’ -> ’ /mnt/root/test’ @
/root/.ash history’ -> ’/mnt/root/.ash history
[armadillo “J# 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

®©Q

6.2 persist_file {RTF - HIBRFIEHI

Bm--ZETEULE774I)L% rootfs NJIE—UL X9,

rEIEEITDE. OEDRIO rm-f AV RTHIBRUL 7 71 ILh  rootfs S HHIBRES
FITDTTEELIESIL,

®© I TICrootfs ICHEEIT D7 7MIH—EHRLTHSIAE—TBH, CDESIBAXyE—

IHRRENET,

VIO 77y 7T MNROERZMET 5 FIRA

[armadillo “1# vi /etc/conf.d/podman-atmark (1]
[armadillo “]# persist _file -P /etc/conf.d/podman-atmark (2,

[armadillo “J# tail -n 2 /etc/swupdate preserve files (3
#f persist file 20211216
POST /etc/conf.d/podman-atmark

6.3 persist_file VI NIz 77 v 7TF—NEHLEBEHITIT 2FIEH

Q@ TSHrDT7FAILORBELEELET,
O PATV3VEMELT persist_file ERITLET,
€ swupdate preserve files [CBIMENicZ &E&2ERLET,

BET 71 ILO—ERRH

[armadillo ~1# mkdir dir
Larmadillo “J# persist_file -1

directory /

directory /root

opaque directory /root/dir (1)
whiteout /root/test (2
regular file /root/.ash _history
directory /etc

regular file /etc/resolv. conf
directory /var
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symbolic Llink /var/lock
: (HBR)

6.4 persist_file EET 71 )L D—ERRH

Q@ rootfs DT 7ML ERELWVWT 4 LU ML opaque directory ERREINET,
O HIBRULICT7 7 I)LIE whiteout ERRSNET,

4, Ny T—I %A VAM=)LT 50 Fapk AV REFEBULTXEY EIcA VYA M=ILTEZXY
HY. persist file AN Y KT rootfs ICEEAVAN—ILT DI EEHEEETY,

[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

0K: 251 MiB in 188 packages

Install succeeded, but might not work in the running system

Please reboot if installed program does not work ‘,
[armadillo ~J# strace ls

: (&)

exit_group(0) =7

+++ exited with 0 +++

6.5 persist_file TO/NNY I —I14 VX M—)LFIEH

QO CofiTIE Armadillo ZBEBE T IcA VA M—=)LUcONY Y REFHRTEFZ LA
Armadillo OBEEHNINEERZ /Xy T —IHHDEIT DT, FDIHEIE Armadillo =8B
BEFLTLIEE W,

6.2. A7 7

Armadillo Base OS IcEWT, 21— —7 U —y 3V EERNICOYTFARTEITEINET, 3.
R TRNUHEREFIETIE. EAXMNIC SWUpadate ZERALTIAYTHZER - RITUTVWEL
Tzo

LUTTlE,. EhEREOEVWIYTFOBEDKOICAYY RTA VIS DBREAKICDODVWTENL
£,

6.2.1. Podman - A7 HEREELY 7 ko7 &lE

AT+ ERRAN OS LIcERSINSRENGAI—TEEHDOIETYT, VT FHEERITZIET
BHD Armadillo-640 THRER—DRENT CICHBRTEEd, AN 0S ZHEE ULARWRELTH D
fed, 77V =23 VDRENERREVNWE WSEFENH D £,

Podman &3 D LSBT FHFEEBIBHDY I NI 7 THD., ERAXRTIVYTFEERY
TJhox7D 1 DTH3 Docker EHHENH D FT,

6.2.2. AV T F OERRZRE

COETE., AVFHERELEY 7D 27D 1 DTH2 Podman DERRFEWAICDWTEHRBEL
F9, Armadillo-640 TEFTSEBWFIUT—y 3 v EZFDERTEEBRSEEZ 1 DD Podman 1 X—
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YELTIRS T ET, EHD Armadillo-640 'H2HBETH, 2TDR—RETA—DREZHERSE
B ENAREERDET,

CDELFEEBLT, A AXA=IDRE - £#B5Y—E X T#H % Docker Hub [https://hub.docker.com]
MSEB U, Alpine Linux O/ X—I%#FE>THBALET,

6.22.1. A AXA=IDSAVTFZERT S

AX—=IDS AV TFHERT B/coHITIE. podman_start AV Y REERTULE T, podman ¥ docker
ICT TICELWDOCIE podman run AX Y RTHERTTETEXRIN, 22 TE 76.24. AV TFEERE
774N EERT D) THENI 2T DOEEREEIDEfEHET T podnan_start ZEWVWEK T, 1 X —
¥'l& Docker Hub [https://hub.docker.com] N5 BEIRICES S NET, I Tl BELHFHELT
s/ AV REERITIZIAVTFHEERULET,

[armadillo “J# vi /etc/atmark/containers/my container.conf (1
set_image docker.io/alpine
set_command ls /

[armadillo ~1# podman pull docker.io/alpine (2]

Trying to pull docker.io/library/alpine: latest...

Getting image source signatures

1 (&8)

Writing manifest to image destination

Storing signatures
a6215f271958¢760a2975a6765016044115dbae4b90f414eba3ad48a6a26b46

[armadillo ~1# podman start my container (3]
Starting 'my container’
b141e899b5ef7c9ech434bda8f6a83d3e6bfcI4f74bfbbdcef2a22041c71fdbf

[armadillo ~]# podman logs my container (4]
bin

dev

: (HB8)

usr

var

[armadillo ~1#

6.6 YT FZERT BETH

(1) AVTFOAV T4V ZERUE T, COT77AILTIE, IVTFDAX—=IPATY R, 7N
AANDT VT ZAEREZRELX T, FUWREDFRBICIE 624 AVFHEFRET 7ML %
BT %, ZSRIEEI N,

(2] AVTFDAARXA=IEZBEBEULET, 1 XA—IH Armadillo ICEWTHERWESEIE TError: docker.io/
alpine: image not known; OfRGEIZ—TERBEULET,

©@ IJIVFFEEFBLET, Ihid Armadillo B ICEBNICES: NS IV TFERBLHDICRE
h¥d, BBEIHNTELRIBEITIE set_autostart no TEMETEET,

O podman logs ANV Y RTHAOEHERLET,

"Is /" ZRITT BT D "my_container" EWSZFID IV T HFHIMEREINE Ulco IV T HHERE
N3 EEEIC s /" BRITSh, ZOR/EIASICEDET, ST TERRSINTVWEDIF, IVTFFA
D"/ FALIRNIDTAILTD—ETT,

208


https://hub.docker.com
https://hub.docker.com
https://hub.docker.com
https://hub.docker.com

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

AV T4 77 7AILDEERZEEE podnan pull (ITL2 AT FOEEIE
FI A MNRETEXEY LTUNMRESNE Ao

7 74 )L persist_file TIHREL. AT FA X—Id abos-ctrl
podman-storage --disk T podman @ X kL —3Y% eMMC [cYIDE X
% abos-ctrl podman-rw T—FIIC eMMC IZRTFEL T2 W,

ERAFRO Armadillo ICIFE#EICEEZEI,. SWUpdate TP v 77—k
LTLIEE 0N,

OV 7407714IL%FEEL T, set autostart no ZHE LB WEE(
BHERELE I,

podman start TOV T FHIEU K EENTERWIEEIE podman start -v
<my container> T podman run D IANY Y KZfEZ2 L. podman Llogs
<my_container> THAZHERL TLEI L,

=

6.222. 1 X—I—EZRRI D

AVTFT BT B1cHDAA—JIE A X—I—EZKRRI % podman images IY > KR THERT
EIESC

[armadillo ~]# podman images
REPOSITORY TAG IMAGE ID CREATED SIZE
docker.io/library/alpine latest 9c¢74a18b2325 2 weeks ago 4.09 MB

6.7 1 X—I —BEDRREITHI

podman images I~Y Y ROFEMIE —-help A 7> 3 Y THEIATEET,

[armadillo ~]# podman images —--help

6.8 podman images --help M=17Hl
6.22.3. AVFF—EEZRRI D
ERBEH YT FH—BERRT BcHIClE podman ps AV RERITLET,

[armadillo ~]# podman ps -a
CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES
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d6de5881b5fb docker. io/library/alpine:latest s / 12 minutes ago Exited (@) 11 minutes
ago my container

6.9 YT F—EBEDRRETH

—BRRICED, AVFTFEPIAVTF D ZHRIZIENTEET, -a AT aryeiIrng
Bl BEFOOAYTFOHARREINET, podman ps IY Y ROEMIL —-help A 7Y 3 >~ THERET
FEER

[armadillo ~]# podman ps --help

6.10 podman ps --help DE{TH
6.224. OAVTF%=ZEE#T S
ERGEAD Y T FERET Bz ICiE podman start IV REETLE T,

[armadillo ~J# podman start my container

podman start my container

[ 3119.081068] IPv6: ADDRCONF(NETDEV CHANGE): vethe172e161: Llink becomes ready
[ 3119.088214] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

[ 3119.094812] cni-podman@: port 1(vethe172e161) entered blocking state

[ 3119.101231] cni-podman@: port 1(vethe172e161) entered disabled state

[ 3119.107745] device vethe172e161 entered promiscuous mode

[ 3119.113185] cni-podman@: port 1(vethe172e161) entered blocking state

[ 3119.119546] cni-podman@: port 1(vethel72e161) entered forwarding state
my container

[ 3119.620731] cni-podman@: port 1(vethe172e161) entered disabled state

[ 3119.627696] device vethe172e161 left promiscuous mode

[ 3119.632762] cni-podman@: port 1(vethe172e161) entered disabled state

K 6.11 AT+ =ZEsd 576
_aATVavEEZZE, AVTTATETSINETT 75— 3y OBENEERTEES,

[armadillo ~]# podman start -a my container

[ 3150.303962] IPv6: ADDRCONF(NETDEV CHANGE): vetha9ef8f8e: Llink becomes ready
[ 3150.311106] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

[ 3150.317703] cni-podman@: port 1(vetha9ef8f8e) entered blocking state

[ 3150.324139] cni-podman@: port 1(vetha9ef8f8e) entered disabled state

[ 3150.330687] device vetha%ef8f8e entered promiscuous mode

[ 3150.336085] cni-podman@: port 1(vetha9ef8f8e) entered blocking state

[ 3150.342443] cni-podman@: port 1(vetha9ef8f8e) entered forwarding state
bin etc Lib mnt proc  run srv tmp var

dev home media opt root sbin sys usr

[ 3150.804164] cni-podman@: port 1(vetha9ef8f8e) entered disabled state

[ 3150.811249] device vetha%ef8f8e left promiscuous mode

[ 3150.816349] cni-podman@: port 1(vetha9ef8f8e) entered disabled state

K 6.12 AT =zEsd 2XThll@ * 7> 3 v it5)

210



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

ZZTEEL TWS my_container (&, EEIFFIC "Is /" ERITITDEDICB>TVWEDT, ZDFER
NEHEINET, podman start A< > KDOFEMIE —help A 7> 3 Y THRTEXI,

[armadillo ~]# podman start —--help

6.13 podman start —-help £{741

6.2.25. AVTFT%EILTS
EMER DOV TFEEILET BcHICiE podman stop AV RERTTULE T,

[armadillo ~]# podman stop my container
my _container

6.14 AV T7F+%&EILT DETH
podman stop AV Y ROFEMIE -help A 7> 3V THERTEED,

[armadillo ~]# podman stop —-help

6.15 podman stop --help 176l
6.22.6. AT FDEEZRET S

AVTFFHICTHUTZEENTONIIRET, ZOFFIVTFEEFELELTUES EETERKGDNRTUL
FWXT,

TEEBRETBICIRZDOAENBD XY,
1. podman commit IV Y R TIRET %,

[armadillo “J# 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 9ca3c55246 done

Writing manifest to image destination

Storing signatures
9ca3chbb246eaac267a71731badbbfedb0124afcdd2b80c4t730c46aae17a88F3

6.16 my_container Z{&%E 9 %41

podman commit TREFET DEIC. EEINMTRONILEDINMREINET T, BDIRUEDZRE
2L, AA—IPAINKEL B >TLEWVWET, ANL—IBENFET ZEHEEIF. X—X
E1B0S DAA=IMSEDBEL TS,

2. 13241. BRZVI>THRFShB3TALI7 NI (A—Y—FT—FTsLIKV))) Z2FEAT %,

podman_start @ add volumes ON¥ > K TIO> 7 7FIc Armadillo Base OS 7« L7~ UZz1Y
THFTESENTEZET,

211



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

REIBZT—FIOHREICE> T, REFXZERL TS,

1.

6.2.2.7.

/var/app/volumes/myvolume: 7v 77— K Ufciz&lEaEE—2nFztthA, AV PT—FXR—
ABRE. FIVT—yaVvhpMERURIT 2 & 5B T —YDREFICAWVWTWED,

myvolume A /var/app/rollback/volumes/myvolume: 7 v 7F—KhDOEIcOAE—LTF7 v/
F—RhZTS50T, 7YV ITF—RPRTELRRICHEWNDDITET, 7SV T—Y 3> E&E—HEIC
PYITF—=RTBEOBT—YDREFICEHNTVET,

AV T FOEBERYT Y 77—k

podman run, podman commit TAV T FZERTE X I BHNICT v 77— 23 HEICIFD
VT T OERY 7Yy 7TF— N 2Bt TE B EEFTT,

IhzRBEI 3. Dockerfile & podman build Z#EWE Y, ZDFIEE Armadillo TEITAIEE

TY,

1. 4 X—3% docker.io DA AXA—IDSHEDREULET

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

#f update & install dependencies (example: usbutils)
RUN 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]#f podman build -t my image:1 -t my image:latest .
STEP 1: FROM docker. io/arm64v8/alpine: latest

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

STEP 3: COPY my application /my application

--> 05ab31bb278

STEP 4: ENTRYPOINT /my application

STEP 5: COMMIT my image: latest

--> 590e3babd5b

Successfully tagged localhost/my image:1

Successfully tagged localhost/my image: latest
590e3babd55t3e29bdef158d7283e9c417515567b2d31978cfab2510dc02376b

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

6.17 podman build DE1THl

2. AX=IFEHMDN=I3Yh5T7yTTF=bULET

[armadillo ~/podman-build-updatel]# cat Dockerfile
FROM localhost/my image: latest

#f update 0S packages
RUN apk upgrade --no-cache

#f update application

212



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

COPY my application /my application

[armadillo ~/podman-build-update]#f podman build -t my image:2 -t my image: latest
STEP 1: FROM localhost/my image: latest

STEP 2: RUN apk upgrade --no-cache

--> ¢f1dc0d7296

STEP 3: COPY my application /my application

STEP 4: COMMIT my image: latest

--> 9e9d9366072

Successfully tagged localhost/my image:2

Successfully tagged localhost/my image: latest
9e9d9366072751007b2e70544d76c46b95a7aba02df658ef0fa3f7dcccf8850a

[armadillo ~/podman-bui ld-update]#f podman save -o my image 2.tar my image:2

6.18 podman build TD 7 v 77— ~k DE1THl

ZDIFE. podman partial image ANY RZFE-> T, ERREIFTZAVAN—ILTEZIEHTE
x99,

[armadillo ~/podman-build-update]#f podman partial image -b my image:1 ¥
-0 my_image 2 partial.tar my image:2

[armadillo “/podman-build-update]#f 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

ERRUTc tar 7—hA T71E T6.4. mkswu D .desc 7 71 IL%=#RET B, D swdesc_embed container
& swdesc usb container TEZF I,

6.2.2.8. A>T+ %HIRYT 3
EREH AV T ZHIBRYT 23551 podmanrm OAY Y RZRTULET,

[armadillo ~1# podman rm my container
d6de5881b5fb973227b84d1d74abf269ac3183aad7e18b7a9d85208632641d94

[armadillo ~]# podman ps -a

CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES

6.19 O> 7+ ZHIBRI 5R1TH

podman ps IAN¥Y ROHAERED., VT FHEIBRESNTVWSE I EDER TEE I, podman rm
AN FOFMIE ~help A 7Y a Y THERBTEEXT,

1. podman rm --help E174

[armadillo ~]# podman rm --help
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TS PR

6.2.2.9. 1 A=Y ZHIRT 3

podman D+ X—I%HIRY 3 (Cid podman rmi ANYY RERTUE T, 1 X—IYEHIBRT Bzl
lE. FOAA=IDSER LY TFEFELICHBRLU THEBENH D £9, podman rmi ¥V R

A A=Y ID ZIBEEIT DHENH S8, podman images AX Y RTHERULE T,

[armadillo ~J# podman rm my container

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
docker.io/library/alpine latest 02480aeb44d7 2 weeks ago 5.62 MB
[armadillo ~1# podman rmi 02480aeb44d7

Untagged: docker.io/library/alpine:latest

Deleted: 02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21c5cedaddf
[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE

6.20 1 X —JZHIBRY BR8]

podman images AY¥ Y ROHEAFERED. VT FHHIRINTWS Z EHMERTEE T, podman

rmi AY Y ROFEMIE —-help A 7Y 3 > THERTEEY,

[armadillo ~]# podman rmi ——help

6.21 podman rmi —help £1741

SWU TERE S NIz X — & podman images T Read-Only & UL TFRR
SNEIDT, podman rmi ZEX{TITBDELT—ERBDET, ZDOHEIEF
abos-ctrl podman-rw rmi Z SfER S L\, abos-ctrl podman-rw [CD
= WTIE 76.2.2.16. 1 X—3% eMMC ICIRFET D) ZSBLTLIESIL,

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE R/0
docker.io/library/alpine latest 02480aeb44d7 2 weeks ago b5.62
MB true

[armadillo ~1# podman rmi docker.io/alpine

Error: cannot remove read-only image
”02480aeb44d78f1244b8791af7edf7d6e1b18707397a1dfb3ff4f21chcedaddf”
[armadillo “]#f abos-ctrl podman-rw rmi docker.io/alpine

Untagged: docker.io/library/alpine:latest

Deleted:
02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21c5cedadsf
[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE

6.22 Read-Only D1 X —3 %z BT 2 R1TH

6.2.2.10. £ETHO AV T FIcERHRT B

ETHROIVTFICERL. IYTFATEELLITYY REEITT BICIE podnan exec VY R%&E
ETUXJ, podman exec ANV RTAVTFALOY )L ZkET 2. AV THFAWZRIETE DL
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SIKEDET, TZTIE. sleep infinity ANY RERFTUTHESKITD LTIy TFHEER L. F
DAY TFICXH U T podman exec ANV R Ty T ILEZREEFITIHZRULET,

[armadillo “1# vi /etc/atmark/containers/sleep container.conf
set image docker.io/alpine

set_command sleep infinity

[armadillo “]#f podman start sleep container

Starting ’test’
62e7a666d7156d261905¢c8406c72fc271534fa29e69771c76f4f6660a2dad1a
[armadillo ~]# podman exec -it sleep container sh

[container ~1# ps

PID  USER TIME COMMAND

1 root 0:00 /run/podman-init —— sleep infinity
2 root 0:00 sleep infinity

3 root 0:00 sh

4 root 0:00 ps

6.23 AV T FAWLDY )Lz BT 2 KTH

podman_start AN RTOAVTFZERL. FORER LIV TFTRT sh ZETLTWVWET, sh
ZERTITRE, AVFFAROTZAVY MR RSNIAV T TR ZRIETEZLSICRDET, EET
FAYTFAT, ps ANV REFRITULTWEY, AV T HERRICEITUTZ sleep & podman exec T
TFUIEEsh B 7O0ECRELVLTHEELTWS Z ENERTEET,

AVTFFARDY TIILHSIkITBEIE exit IV REETULE T,

[container ~1# exit

K 6.24 A TFATBOY L 5ikIF Z2ETH
podman exec AV Y RMSIKIFTH, AV T FNFLETHTY, AV T FEEZIELIZWEEIE podnan
stop sleep container H podman kill sleep container T{=1E L T podman rm sleep container T#®D
AT FZHIBRL TS W,

podman exec AN KDFMIE —-help A 7> 3 Y THRTEXY,

[armadillo ~J# podman exec --help

6.25 podman exec --help E174
6.22.11. AVTFTHETEE.RTS
BHOAVTTFZETULTWBRERET, ThoDdY T FETEREZITSAEERUVLET, hick
D, BIZIESQL T—NZEFTLTWB AT HICH UMDY TFMNoERT 2 E VWS EVWANTE
x99,

AVFTHIIERUEERTA—AI IP ZRLADEIDHBTENZDT, AV TFDEBHZD IP
ZRLATEBEZTSIENTEEXT,

EEe LT, 220V FTFEERULET,
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[armadillo “1# vi /etc/atmark/containers/my container_1.conf
set_image docker.io/alpine

set command sleep infinity

[armadillo ~J# vi /etc/atmark/containers/my container 2.conf
set_image docker.io/alpine

set _command sleep infinity

[armadillo ~]# podman start my container 1 my container 2
Starting 'my container 1’
cbe0802f4e2d2fec88f4e300dabeba3b48865359dc02chd99375b1b38c2¢28eb
Starting 'my container 2’
5e645t5e40fc096ad0bea323a00bebebbdadbd825a5e8d121031752d8868692¢

6.26 J> T+ Z1ER T 5RTH6l
AVTFHICED Y TSN IP 7 RL XA ZMHERT BICIE podman inspect ANV 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

K627 A>7TF+D IP 7 RLAZHERI BRTH

INSDIP7ZRLRAEFE->T, —ADIAYTHFHSEEHES—ADIVTFHFAXU ping AV RTEHE
BERETOIEMNTEEXT,

[armadillo ~1# podman exec -it my container 1 sh
[container ~1# ping -c 2 my container 2

PING my container 2 (10.88.0.109): 56 data bytes

64 bytes from 10.88.0.109: seq=0 ttl=42 time=0.144 ms
64 bytes from 10.88.0.109: seq=1 ttl=42 time=0.210 ms

-—— my _container 2 ping statistics ———

2 packets transmitted, 2 packets received, 0% packet loss
round-trip min/avg/max = 0.144/0.177/0.210 ms

[container ~J#f ping -c¢ 2 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

-—— 10.88.0.109 ping statistics ——-
2 packets transmitted, 2 packets received, 0% packet loss
round-trip min/avg/max = @.138/0.139/0.140 ms

6.28 ping AY > Ric & % a7 FEOBRERRETH

D&, my_container_1(10.88.0.108) »5 my_container_2(10.88.0.109) ND&@EHHER
TEEY,

6.22.12. pod TAVTFTDEXRY NT—VRX—LAR—XAEZHEFT S
podman_start T pod BéEEZES T EMNTE XTI,
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pod ZFES 2 &T, EBHOAVTFHREURY NT—JR—LAAR—RAEHETZIENTEEXT, AU
pod DFD YT F+H 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

[armadillo ~]# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

set readonly no

set pod mypod

[armadillo ~]# podman ps

CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES
0cdb0597b610 localhost/podman-pause:4. 3. 1-1683096588 2 hours ago Up 2 hours ago

0.0.0.0:80->80/tcp 5ba7d996f673-infra
3292eb5e714a2 docker. io/library/nginx:alpine nginx —g daemon o... 2 hours ago Up 2 hours ago
0.0.0.0:80->80/tcp nginx

6.29 pod 2> A>T+ Z BEIKEENT B = DEREH

a5 FERUL. /etc/atmark/containers/[NAME]. conf 7 71 JLZ{E> T. set type pod ZRTE
52T pod ZERRLET,

pod ZESKFICAYTFDRET 7 JLIC set_pod [NAME] DEREZEML XT o

XY RNT—=UX—=LAR—X|F pod ZIERLT % & EICHERTZH. ports, network & ip DERTE I
pod DAV 7 4 77 71 ILICANIZITNIEIED £t Ao

METHNIE, 8D podman pod create DA 3 3> % add args CHREI DI ENTEEXT,

conf 77 A THERATEZRE/INOA—FICDOWTIE, T6.24. AV T HiKgBE 7 71 IL=ERT
%) ZRBULTLIEI W,

6.2.2.13. network O{ER
podman_start T podman ® network HERZ EMNTEET,

F7A)MD 10.88.0.0/16 PMEZBWEE., H5WE AV TFFRALTTERETCEHAWVWLSICUIWE
Bl3fE>TL 2T W,

[armadillo “]# cat /etc/atmark/containers/mynetwork. conf

set _type network
set_subnet 192.168.100.0/24

[armadillo ~J# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

add ports 80:80

set ip 192,168.100.10

set_network mynetwork

[armadillo ~]# podman ps
CONTAINER ID IMAGE COMMAND CREATED STATUS
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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

X 6.30 network Z#> A>T F & HEIEENT B /=D DERES

aAvFFERULK. /etc/atmark/containers/[NAME]. conf 7 71 JL%Z{E> T. set type network %
HRET DI ET network ZIER L E T,

FDXRYKNT—U%FESEICOYTFOERET 71 )LIC set_network [NAME] DREZ WX T,

XY RNT—=2U DY TRy Nid set _subnet [SUBNET] TEREUL X T, TDKE(IL set type network D
UHMEZEBADT, set type (FT7 7FAIDRAIDE ZBICfFE>TLEEW

1D podman network create DA 7 g VAN ETHNIE. add args TREI DI ENTEFT,

.conf 77 THEHATEBRRE/INSX—FICDOWVWTIE, ™6.24. AV FH BB E T 71 ILEERT
%, #EBLTLIEEW,

6.22.14. AVFFHSDIAV T+ EE
podman Tl REST APl i £ 2 EBF7 7 X 6HRETT

BAOAYT M5OIy T OEBRIRERIZFRIC. 'RA MO podman H—EXZERICL T, 3
T+l /run/podman ZR') 2 —ANX T > b IR podman --remote TEETEZXJ,

podman start Z1 VX R —J)LINIEZES5H —-remote THEZF T,
ZDOA T avid Armadillo DIRZ MAID udev rules H5 AV T FZIRSKICHEMHETT,
6.22.15. YE—RNURI KNV ICOAVTFEEET S
1. AX=YIZYUE—RNIRINIICEEFTS:

[armadillo “]$ podman image push <localimage> docker://<registry>/<{remoteimage>:<{tag>

2. set pull always ZREULHZWHNED, SWUpdate THY 7V O—RDHHEESBWET v S
T—hZTWEREA,

(mkswu ICDWTIE T5.2. Armadillo DY 7 Dz 7%#7v77F—K9%, #5EcLTLEE
(AY)]

[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{ERL & L7
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6.2.2.16. 1 X—3I% eMMC [CRET S
Armadillo Base OS ®F 7 # JL k Tl&. Podman OF—% (& tmpfs [CRESNE T,
EHRICOYTFEREIMNTBICIEAA—I% eMMC ICEZADRENH D T, HENKRD > TEA

DZFE

6.2.2.17. 1 X—Y% SWUpdate TEXT %1 TAVTFTDAX—IZEHmELET, D

BEIEHADBERD app /\—TFT 13>y IR a—LAICBREULED,

FIR DR IC LT D abos-ctrl podman-rw A abos-ctrl podman-storage --disk DAY > R%Z{#HE > T
BEEICAA—IZHREITDIENTEXRT,

CZTIENT D DABE AT FOAA—IDOEEDHBETT, T—IR—
AEDIAVTIHSESAADNRELRIZEICIE 16.22.6. AVTFDOEE

W HREFET D, ICHBRY1—LDOHAESEBL TS0,

- abos-ctrl podman-rw

abos—ctrl podman-rw ZfE X (X, read-only [CR> TWBA A—IZRSENTEET,

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE R/0
[armadillo “1# 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

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

6.31 abos-ctrl podman-rw D174l

- abos-ctrl podman-storage

abos-ctrl podman-storage [IXEY ETFT A ATV DYIDEZDMIC, FHTAZEEAML—IDHSFHEHED

BEHANL—IAOIE—HTEEXT,

[armadillo ~1# podman pull docker.io/alpine (1]

Trying to pull docker.io/library/alpine: latest...

Getting image source signatures

Copying blob 97344484467 done

Copying config 3d81c46cd8 done

Writing manifest to image destination

Storing signatures
3d81c46¢d8756ddbb6db9ec36fadbabfh71c287fh265232bab16739dc67a5f07d

219




Armadillo-640 #HE~Y =27 )L ISR

[armadillo “]# abos-ctrl podman-storage (2

List of 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? ([Clopy (default), [N]othing, [D]elete)

copy e

Create a snapshot of ’/mnt/boot 1/containers storage’ in ’/mnt/new storage’
Getting image source signatures

Copying blob 8ec3165d6e61 done

Copying config 4a49b68e7c done

Writing manifest to image destination

Storing signatures

Delete subvolume (no-commit): ’/mnt/new storage

Merging 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¢46¢d875 3 days ago 5.56 MB true

6.32 abos-ctrl podman-storage O X— 31—l
AAXR—VZEEAHABEANL—JICEELET,
abos-ctrl podman-storage &4 7> 3 VEL TEITLET,
EZAHAEARN L —JICA XA =IDQH2GEICHIDZEINE T, SEEFTE— (copy) LET,

abos-ctrl podman-storage | '7I'7‘/3/%? Uih>7dDT, AML—ID tmpfs DEFIC
RO ES, ITIC ——disk TYDEZBEICT ARV DFEXETHHEEETI,

JE—DHERULET, M1 XA—IDHmEAIDER (R/O, Read only) €D X U,

® 0000

podman HMENP I LD T, T7 4L KD Tabos-ctrl podman-storage
~tmpfsy TERAT R EZHERLEITH. tmpfs DREH/ NS TA
A=Y DREIIEEVWTEE Ao

FAFMESC (& Tabos-ctrl podman-storage --disky DIREE THEZE % 1T\,
ERRFICIE Tabos-ctrl podman- storage —-tmpfs) ICRLTLIZE LN,
R%RIC Tcopys ZEIREIT2EEIE—RNBANL—IZZDFFEEE
WD DFERIT DT, @“/\’C@a%b\‘ﬁ%b £9,

SWUpdate ©7vy 77— hZA4 YA M—=I)LT BRRICIE. /var/lib/
containers/storage_readonly 7«4 LV MU DRE|[CKR>TcA X—I %R
BHIICHIERL F 9
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TS FafR

HEEESITEI3FENRLSTH, 624 AVTFFHEREBEBE T 71 ILEE
B9 %1 &#SZEICLT. /etc/atmark/containers/*,conf ZfE-> T /2
L)\, set autostart no ZFREIT DI ETEHETINE A,

6.2.2.17. 1 X—3% SWUpdate TEXT %
1. AX=YET7AILICRET S

[armadillo ~]$ podman image save -o <myimage).tar <localimage)>

2. 774 )% SWUpdate D1 X—I(IC AN D,
ZODPOANHDET :
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{ER L F L7z

b. USB RZ17ILRET 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:

UTD7 740 %USBAEYICAE—LTLREI L :

" /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,
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6.2.2.18. AFKIcHER®—privileged A 7> 3>

AVTFIc, REREDTOTNARNDT IV EREHATZA T 3> —privileged BB D X T,
COATYavEFRTZE. AVTFHICEZBZRER/NDERZEFZVHEITHENEWNO, FAREIC
EHATY,

BERADKE. COATYavERATZZEEFEEF 2T —LBENSD D5, BREICOM T
<EEW, AVTFHIIHELRRERDIERES5Z22E2HIITHLET,

6.23. AVFFEAVTFHICEET ZT—YZHIIRT 3
SCOAVTFEAVTFHFAXA=Y, DAVTFHICETZT—IhHIBRE 1
27, BHIEBELTERLTLREE W,

6.2.3.1. VSCode N"5%1T79 %

VSCode £ ABOSDE(Armadillo Base OS Development Environment) h5. Armadillo ® Y
THFAX=I%Z2THIBRT S SWU 1 X—IZERT B ENTEET,

VSCode AR >~ ®d [COMMON PROJECT COMMAND] M5 [Generate Container Clear Swu]
HBEITTDE. SWU A X—IDMERSNET, SWU 1 X—3(F “/mkswu/container clear. swu [C{RTF
SNEd,

2D SWU A X—=Y%Z 13235 . SWUAX—=IDA YA r—)by ZZRUT Armadillo N> X
E—=JLLTLEE W,
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ABOSDE EXPLORER
“ COMMON PROJECT COMMAMND

Generate Initial Setup Swu

Generate Container Clear Swu

" CREATE NEW PROJECT
AB00

AGBE

G4/X2

6.33 Armadillo EQ QYT F A4 X—I%HIERT S
6.2.3.2. ANV RZAVUHBEETTS

abos-ctrl container-clear 2RI 5 &, AT+, AVTFHFAX—=Y, AVTFTFHICEITZT—5%
Hifgg B &ENTEET,

abos-ctrl container-clear ([FUTDEDEEL £,

- U{To774)b T« L7 MNIERTOT 71 )LZHIBR
- /var/app/rollback/volumes/
- /var/app/volumes/
.- /etc/atmark/containers/*.conf

. LUFD 7 74 LT container Z&E1T% HIBR

. /etc/sw-versions
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- /etc/swupdate.watch

[armadillo ~J# abos-ctrl container-clear

This command will remove all containers and related data.

- The following file and directories will be removed:
- /var/app/rollback/volumes/
- /var/app/volumes/
- /etc/atmark/containers/*. conf

- Lines containing the word “"container” will be deleted from the following files:
- /etc/sw-versions
- /etc/swupdate.watch

Continue? [y/N]

y

Remove all container data succeeded

6.34 abos-ctrl container-clear £1{74l

6.2.4. AV TFHEERET 71 VT %

Armadillo Base OS Tl&. /etc/atmark/containers/*conf 7 7 1 JLICIEES N TWB IV FF+H
T FEBICEFNICKE LU E T, nginx.conf OEL&EHFZULTICRUET,

[armadillo ~]# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

set _readonly no

add ports 80:80

6.35 AV T F ZBEEE T 57 H DRES
.conf 77 AILIELIT DN XA —FZRETEEXT,
6.24.1. AV TFA X—I DFEIR
set_image [1 X —S 4]
AA—VDEFMERETEEXT,
f: set image docker. io/debian:latest, set image localhost/myimage
A X—=Y% rootfs & UL TKSBEIC —-rootfs A 7Y 3V TIRETEET,
#ll: set_image --rootfs /var/app/volumes/debian
6.2.4.2. R— MRk
add_ports [/RR bR—F]:[QAVFFHR—}M]
BELVIR—KTAENS AV T FADT VAN FREERDET,

T7AIKMITCP T, UDP % /udp ZMIF THEZAE Y, AR—ATHIT TERDOR—MERET S
EMTEXRT,

BT oflTid. R— bk 80. 443(web). UDP D 69(tftp)Ic 7/ AT 22 EMNTE. AV TFHDIR—
N 22(ssh)ITIFIR— K 2222 W57V ERXT 2 ENTEXT,
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B: add ports 80:80 443:443 2222:22 69:69/udp

pod ZFESBE. DA T3 Vidpod DEREICLBWVWEFRICRD E
BADTTERCIES W,

6.2.4.3. TINA X7 71 JL{EE

add_devices [[RR /X2 ]: [V FF/XR]
AVTFTTINA R %2R LT, ERAREERDET,

AT FNRRAZREULBWERIRIRA N ERUNZAZFENET,
BHOTNA ZZER U WEBIEAR—ZIATHTTREL TR,

Bl : add devices /dev/galcore /dev/v4l/by-id/usb-046d HD Pro Webcam C920 78DASCAF-video-
index0:/dev/video3

RARNRIC Ty Z2&EHEIS add_device "[RR ~/AR]” "[AVFF /3R] TEMTEEY,

#1: add device ”/dev/v4l/by-path/platform-xhci-hcd. 1. auto-usb-0:1.1:1,0-video-index1” ”/dev/
video3”

AVTFNRRE Ty ZEBEELSBNRARBRETE I A
6.24.4. R 2—LXYIV K

add_volumes [ZRR MNXR]: [V FFNRR]:[ATFvav]

BEIZ/NAZ2AVTFATYVYRLT, T—YDOREPHEITHIENTERT,

RARNNKZABUTOELE SN EIREL TS W,

. /var/app/rollback/volumes/<folder> H <folder>:
7y 7TF—RMOBEICH LK OAE— (snapshot) Lfcmza. AE—EDHAEELERIDT, 7v 7
T—hRTHIDT—FZESIENTEET, BRCERIMELIHETH, COT—FICREE
EH D FEEA,
SWUpdate TP v 77— K957 —FICAMWNWTWVWET,

. /var/app/volumes/<folder>: app /\—FT 1 ¥ a VICEZET,

7w ITF—RhOBICOAE—SNFLADT, 7YV ITF— MO EBREEIEFRNZIVTTH
DF7TVr—y a3y TRNES,

AP TF—IR=CENTWVNET,
- /tmp/<folder>: BHED AV T F TAEY 77 ANV AT LAZEFULIZWERICFE->TRE W,
- /opt/firmware: ZHBBENICHERTI 7 LI T7 71477 —DIKR,
AT FHFNRRAZHFREUBWSERRA N R ERU/NRZFEWET,
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A7 3 >I& podman run @ —-volume DA T 3 >V IC/EDFXI DT, ro (read-only), nodev, nosuid,
noexec, shared, slave XX ECEZX I,

f5 : add volumes /var/app/volumes/database:/database: O—JL/\v 7 &k WTF—% % /database
TRELEY,

f: add volumes assets:/assets:ro,nodev,nosuid /opt/firmware: 7 77U —3>DF—5%/
assets TImAED . Jopt/firmware D7 7 — LDz 7 %=FEZE I,

B BRAMIDNKREAYTF DI R 2RI ZERN BB Ich. T7AIBPTINARAIC T &
ESZ&FTEEEA,

BEOAYTFTIYIYNIAVY Y RERTIT B ENHNIE. shared DT
T TEEEDODN I NEHEFITDIENTEET,

[armadillo ~“J# 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 (2

add_args -ti

[armadillo ~1# podman exec mounter mount /dev/sdal /mnt (3,
[armadillo ~]# podman exec client ls /mnt (4]
file on usb

6.36 lRY 12— L%k shared TH IV O Y NEHET 546
NV N%EITS5 YT FHIC shared DERTEE YD > MEFR (SYS_ADMIN)
"#5Z2%9,

NUYREFESOAVTFIC slave LT EREIThIE—AlcUhrHEES
nxth.

USB FN\A 22XV hULET,
NOvhEhlcl & zHERULET,

o © ©

6.2.45. Ky N 75T 7\ D&M

add_hotplugs [F/84 24 1 7]

AV FHEBRICHERETR> TORBINB(RY TS0 FNRA RAERETEET,

BE. AVFFADSTNA RERSbIClE. 55 U Armadillo IS LHD T /N1 2 &S
%gg%g;:y?fﬁﬁﬁiéﬁﬁﬂﬁbiiﬂ\awjmmms%ﬁﬁﬁ%ztvmvh757wﬁ

#: add hotplugs input
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add_hotplugs ICIBETEDEERXFINET/NA AT 7L ILDORITICDOWT, T3 6.1. add_hotplugs
ATV IVICEETEDEERFI IKRUET,

% 6.1 add_hotplugs A 7> 3 Y ICEETE 3 EELXF

X273 S| ¥ DEREA WROFTINART 71
input NIAPF—R—RBEDAAT/INA X /dev/input/mouse0, /dev/input/
eventO 72 &
video4linux USB A X Z7E®D videodlinux 7/\1 /dev/videoO 7 &
A7 71
sd USB XEYURED SCSI 7«4 AU 7N /dev/sdal &
AR7 74

%X 6.1. add_hotplugs A 7> 3 VICIEETE R EERXFF ICRULEXFEFDMICH. /proc/
devices DHEFEHNSHBEDITICEH I N TVWEBXFIZIEET I ENTEET, 'K 6.37. /proc/
devices DRAHI, ICRITREDIES. T/INA XY A THRITXFFE L TIE, RITOEEOHEFERRN
mem ¥ pty REEIBETED I ENLMDET,

[armadillo “]# cat /proc/devices

Character devices:
1 mem

pty

ttyp

/dev/vc/0

tty

ttyS

/dev/tty

/dev/console

/dev/ptmx

ves

10 misc

13 input

29 fb

81 video4linux

: (E8)

GO, BN

~

6.37 /proc/devices DKRAH

TFINARAIATEREBDODTNARAT7Z7AILDORIGICDOVWTIE. H—XIRKFa1 X2k
devices.txt(Github) [https://github.com/torvalds/linux/blob/master/Documentation/admin-
guide/devices.txt] ZE2R UL T EE LN,

BEDTNARAGA TZBEULIEWERIFAR—ZATRFTHREL T I,

#: add hotplugs input video4linux sd
6.2.4.6. pod MER

set_pod [[Ry F£&]

M6.22.12. pod TAVTFDRY NT—IX—LAR—A%EHET D, TER L pod DEETZ AN
TIY7 7% pod NCTERELXT,

#l: set pod mypod
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6.24.7. 2 N7 —7U DFER
set_network [Xy k7 —4 %]

ZDFREIC 16.2.2.13. network DER TIERL L e R v b T — 2 BISAC none & host DRFIRRERTE
HENET,

none MFHE. AV T FIT localhost UMBEWR—LZAR—ZICADET,
host DiFFIE OS DX —LARAR—RAZZDEXEFEWNET,
f: set_network mynetwork
6.2.4.8.IP 7 KL A DEE
set_ip [Z KL R]
AYTFDIP7RLAZRETSIENTERT,
%ll: set_ip 10.88.0.100

v FFEOEGENENTHNIEL. pod Z{F > T localhost H pod D £
HICT VAT BIENTEET,

6.2.4.9. FHID EAHRE

set_readonly yes

AT FTADSDTI FAINY AT ANDEZAHFAZHRELF T,

TI7 AN TEZRAHAREER>TVET,

AVTITADSDTI 7AINI AT LANDESAHERIETZHIET, tmpfs ELTESAEY DHEZ
BARKICHIZ S ENTERIN, 77V T—2 a3 VILL > TRFEARAFERD T 7MLV AT LTI
BELRVWAREELHDET,
6.2.4.10. 1 X—YDBE&Y VY O— RRE

set_pull [E&7E]

CDEREZ missing [T DE, AA—IDEDIODESBNGERICAX—IZEHBNICT I YO—RULET,

always ICFBE. A AX—INITILY I YO—REHTHEEFICOT EHMOBERZID FY,

T7 A K TlE never T A A—IHWROHNERBRWNBEHRICTT—ZRRULET,

f : set pull missing H set pull always
6.24.11. AV F7F D) XY —NRE

set restart [E&E]
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AT FIMEEUVERICVRAY—hESEET,
podman kill /" podman stop TELLT 2HE. CORELEFRRSIRT—FUEEA
77 # )L KT on-failure ICTR>TWET,
fl: set_restart always H* set restart no
6.2.4.12. 5 =REIT B —EXDEML
set_init no

AVTFOAAYTOECANPID 1 TRELTWEITH, ZOHBEDT 74 KDESORVHIED
D% Y: SIGTERM BEDT T+ JL M\Y RSHEHTT,

ZDsH. init MADIT Y R%E set_command THREY %HE & podman-init ® 7O+ X% PID
1 &EULTHUBLEIFT, BELEONYNY REZFOF7O0BRELTEFHLET,

Bl: set_init no
6.2.4.13. BEIEEE D EINL
set _autostart no

FEHRLBRDOFERTIRET ST TFHHSHBE. Armadillo DESRFICEERES LWL SIC
LET,

ZFDiFE. podman start <name> CHEISEDIENTEZEY,

AV 74 TIREEL TWRWA X =JE7 v 77— b ORRICHIBRESNE T
DT, Z5VNofe A A—JIHULTREL TS,

6.2.4.14. RTAVY Y RORE
set_command [O< Y K]

AVTFZRBTZEEDIVY R, RESNBO S LBE. VT HFAAX—IDTT AL b ZFEL
ESEPS

f: set _command /bin/sh -c¢c "echo bad example”
6.2.4.15. podman run |[C5| ¥ % EIRE
add_args [B1#]

CZETTHBULARETEBUADREZ TV WERIEZ. TDHRET podnan run ([CEES|IMEZET
CEMNTEEY,

# : add_args --cap-add=SYS TTY CONFIG --env=XDG_RUNTIME DIR=/run/xdg_home
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6.25. 7Y NY—0 TV /HDRET DA A-IZES

7y hIY—=0FT0 /. ESMEERERESE U TFERTE S Debian R—ADA A=V ERBHLTWET,
CTIIUTD 3 DOFIEICDWTEHRBAULED,

- ABOSDE 54 YA M—=ILT DA%

- Docker 77 AL 5AX—IZEILRT B HE

- TTICEIRBHDA X —I % ESHE
6.2.5.1. ABOSDE W51V AK—ILT S

r3.3.6. VSCode ZfEHAL T Armadillo Dty k7Y 7%1T5, #2B UL T, Armadillo Dty ~
7y 770310 haEBRULTE VTSRS,

VSCode OENRA >~ ®d [my_project] h5 [Generate at-debian-image container setup swu] Z 3£
TFLTLIEE W,

ABOSDE EXPLORER: COMMAND LIST

> G4/X2
> A6E
> A600
s my_project
Generate initial setup swu

Generate alpine container setup swu

Generate at-debian-image container setup swu

6.38 at-debian-image @AY T+ A A—I AV AN=)LF B SWU 771 )VEERT S

e Ltz SWU 7 71 JLIE container setup/at-debian-image/at-debian-image. swu [CRFES N TWL
F9d, CDOSWUAX=U% 13235 SWUAAX=IDAVAL=)lL; ZSHBUT Armadillo N1 >
AR=JLLTLIZE W,

6.2.5.2. Docker Z7A I DSA X—=I%ZEIRT S

Armadillo-640 d ¥~ 7 + [https://armadillo.atmark-techno.com/resources/software/
armadillo-640/container] 5 Debian [VERSION] t > )L Dockerfile; 7 7 )L (at-debian-
image-dockerfile-[VERSION].tar.gz) #4 7> O—RKR L% 9, D% podman build ¥ > K%ZE1T
LEd,

[armadillo ~]# tar xzf at-debian-image-dockerfile-[VERSION]. tar.gz
[armadillo “]#f cd at-debian-image-dockerfile-[VERSION]
[armadillo ~]# abos-ctrl podman-storage —-disk
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[armadillo ~1# podman build -t at-debian-image:latest .

: (EB8)

[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

6.39 Docker 77 A INIC &K BA XA—IDEIL RDETHI

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

6.2.5.3. EIL REHDA XA —IZERT S

Armadillo-640 3 > 7 +  [https://armadillo.atmark-techno.com/resources/software/
armadillo-640/container] N5 TDebian [VERSION] B> Z)LaAYTF+HA X =Yy T 74) (at-
debian-image-[VERSION].tar) #4 7> AO—KUXJ, #D#% podman load A¥ > RZETLET,

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

1 (&B8)

[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 93a4ec873ach 17 hours ago 233 MB

6.40 EJL RFE#HA X—I % load T % E{T4
podman images O~ > Ric KD at-debian-image N"EIL RSN EDERTEET,
6.2.6. alpine DAV TFARA—IZAVAM—ILT S
alpine DAV T FA4 A=, ABOSDE ZAWTA VYA KR—=)LT B ENAEETT, 13.3.6. VSCode
ZEALT Armadillo Dty b7y 7%1751 Z22RUT. Armadillo oty 7y 770V b %
ERRLTHEWNTLIZE W,

VSCode DAL > D [my_project] h5 [Generate alpine container setup swu] ZEfTL T 72
AN
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ABOSDE EXPLORER: COMMAND LIST

> G4/X2

> A6E

> A600

v my_project

Generate initial setup swu

Generate alpine container setup swu

Generate at-debian-image container setup swu

6.41 alpine DAV T FAA—I &AM VAN=ILT B SWU 771 ILZERT S
e L1z SWU 7 7 JLIZ container setup/alpine/alpine.swu IC{REENTWVWET, ZTD SWU o

X—U% 13235 SWUAX—YDAYAR—)L; #BBLT Armadillo N YA R—LLTL &
Lo

6.2.7. AVTFDRY NT—U %KD
COETE. AVTFTFRDRY NT—JZ/SAEICDVWTRULET,
6.2.7.1. AYTFDIP 7RLAZHERIT S
BEXMICOYTFODIP 7 RLRIF Podman 4 XA—I N5 AV THZER U Tc & Z2ICEBNICEID IR

S5hEd, AVFTHICEDIRSNTWS IP 7 RL RXFRRA S OS fIA 5 F podman inspect A< > R
ZAWT, UTOLSICHERIZDIENTEET,

[armadillo “1# vi /etc/atmark/containers/net_example.conf

set _image docker.io/alpine

set_command sleep infinity

[armadillo ~J# podman start net example

Starting ’'net_example’
48ae479at65445674323567¢c17c5418dd4624292351e061bd2bd8adadd4ct150

[armadillo ~1# podman inspect ——format ’ {{ .NetworkSettings.IPAddress }}’ net example
10.88.0.17

K642 Av7F+ D IP 7 KL AR
AVTFFAD ip ANV RZAWTHERITZIEHTEET,

[armadillo ~]# podman exec net example 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
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inet6 fe80::40e5:98ff:feec:4b17/64 scope link
valid Lft forever preferred Lft forever

6.43ip AV RZEARAWLIYTFD IP 7 RL XFERH
6.2.7.2. AVTFICEAEIP PRLAZKET S

If podman (77 #JL kT 10.88.0.0/16 ZFEWNE T,
HICEALTWRIPZ7RLRAEE B EFFIVTFHICHODO IP 7 RL
AzZBELTLIZE W,

AVTFHICEE IP 7 RLAZRET BdHICF. RIICI—TERDRY NT—7 Z/EET 2ED
HODEI, UTIC 192.168.1.0/24 (L1 —HYERDXY NT—T Z{EMT 5012 R~LET,

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

set subnet 192.168.1.0/24

[armadillo ~1# podman start my network

Creating network 'my network

my network

6.44 1 —FEEDX Y b7 — IR

AVT 2T 8Ic. ERTHER LR Y hT—7 &3 Ebt\,\ P7RLRZEI LT, v
TITDIP7Z7RLAZEET DI ENTEET, UTDFITIX. IPF7RLRA%Z 192.168.1.10 ICEE L
EE

[armadillo “# vi /etc/atmark/containers/network_example. conf
set_image docker.io/alpine

set_command sleep infinity

set network my network

set ip 192,168.1.10

[armadillo ~J# podman start network example

Starting ’'network example’
3eaB8c9031bf833228908bd73d8929b1d543b189b436¢c218e0634e0d39409¢100

6.45IP 7 K L ABIED QY 7 FH{EHbl
AVTFDIPZRLZA, 192.168.1.10 KRESNTWS I EMERTEET,

[armadillo ~]# podman inspect ——format ’{{ .NetworkSettings.Networks.my network.IPAddress }}’
network example
192.168.1.10

X646 OI>7T+DIP 7 KL RAHESR
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6.2.8. AVTFFRICH—N\ZEET S

COETIE. AT FRTHRABY—NEBRIIZHAECOVWTRLET, TOETHRD LIFTWS
H—/\I& alpine @ apk AVY RTA Y AKN—=I)LT B ENTEETT,

6.2.8.1. HTTP U —N\%Z#BET 3
Z 2Tl HTTP #—/t& LT Apache & lighttpd 0 2 BEEERT 2BEICOWTHHELXT,
- Apache Z{#EHY %

alpine 1 X—=IY sV FF 2R L. £OYTFRIC Apache Z4 Y AN—=I)LLET, IVTF
ERRDBRIC, TRA K OS @ 8080 FNR—hrZIAVTFHD 80 FR—MNCERIXT DIEEZIT>TWVWET,

[armadillo “J# vi /etc/atmark/containers/apache example. conf

set_image docker.io/alpine

set command sleep infinity

add ports 8080:80

[armadillo ~]# podman_start apache example

Starting ’apache example’
ealaled9c2fe170a6db02e480300467510f4e844900etb3bc7a24cc1a8653af2

[armadillo ~]# podman exec —it apache example sh

[container ~1# apk upgrade && apk add apache2

[container ~1# httpd

AH00558: 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

6.47 A>T 7FIC Apache &1 VA M—)L9 %6l

fitd PC 72 ED Web 750 5S, RAK OS D IP Z7RL XD 8080 FER—NICEHRIT D&, &
ERESRRANR—IDRRESNET, 74 M TlE. /var/www/localhost/htdocs T« L2 kU7 74
IWZEBEL ZET Web 720N SHEEBETEEXT, Apache DFEMIARERE L. /etc/apache2 T« L 7
NUICHZIRET7 7N ZiRET DI & TEEARETT,

- lighttpd ZEB9 %

alpine 4 X—=INs AT+ ZERL. 2OV TFTFAIC lighttpd 21 Y XA N—=JLUET, AT+
ERRDBRIC, /RA K OS @ 8080 HFNR—rZIAVTFHD 80 FR—MCERXT DIEEZEIT>TWVWET,

[armadillo “J# vi /etc/atmark/containers/lighttpd example. conf
set_image docker.io/alpine

set command sleep infinity

add ports 8080:80

[armadillo ~1# podman start lighttpd example

Starting ’ lighttpd example’
fd7ea338d09c5e8962654ed54bbal7fb6a9ed4fcalb344e350bbf81943d212b
[armadillo ~]# podman exec -it Lighttpd example sh

[container ~1# apk upgrade && apk add Llighttpd

[container ~1#f echo "<html><body>It works!</body></html>” > /var/www/localhost/htdocs/index.html
[container ~1# Lighttpd -f /etc/lighttpd/lighttpd. conf

6.48 OV 77 Ic lighttpd Z21 Y A ~—JLF %6l
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lighttpd (77 # )L~ TR EMEERAXR—IYDNARSINTWEW®, LEREOFIRERTEREGELER—T
% /var/www/localhost/htdocs 7«4 L7 MU DTICEEEL TWET, 1D PC 72ED Web 754
M5, MAKOS DIP 7RLAD 8080 FHMNR—NICERHET DERRINET, lighttpd DFFEMRRE
&, /etc/lighttpd T4 LYV NVICHBIBRET 7 IV EiRET 52 & TEFEORETT,

6.2.8.2. FTP Y —N\Zz#EIT 3

ZZ Tl FTP 5 —/X& LT vsftp ZEATSHRICOVWTHAL XY, alpine A X—IHh53V 7
FEER L. 2OV TFRIC vsftpd 24 YA M—)LULE T, VT HERDRIC, FTP @5 TR
FBR—MMIDOWTRA K OS fIAS AV T FADR—MNEET BEEE. IV TTROREEHRLE
LT PASV_ADDRESS [c/RX ~ OS fID IP 7 RL RDEEZIT> TVWET,

[armadillo “1# vi /etc/atmark/containers/ftp_example.conf

set _image docker.io/alpine

set_command sleep infinity

add ports 21:21 21100-21110:21100-21110

add_args —-env=PASV_ADDRESS=<7RRA h®D IP 77 KL >

[armadillo ~J# podman start ftp example

Starting ’ftp_example’
efcflba752c2db9aela33ac11af3be71d95ac7b737¢e9734730ebcab02e57796
[armadillo ~]# podman exec -it ftp_example sh

[container ~1# apk upgrade && apk add vsftpd

6.49 OAvTFFIC vsftpd Z4 VA h—ILT 341
AVFFRICA—YTFHI Y N EERL. COI—HYTfp OJVA Y TEBLSICLET,

[container ~]# adduser atmark

Changing password for atmark

New password: (/RZA7—R#AEAH)

Retype password: (/SR —RK%&AAH)
passwd: password for atmark changed by root

X 6.50 1 —H'#%BiNT 54|
ERUfca—t7T ftp A1 > TESD &SI, vsftpd DRET7 71 ILERELE T,

[container ~1# sed -i -e ’s/anonymous_enable=YES/#fanonymous_enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# sed -i -e ’s/fflocal _enable=YES/local enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# sed -i -e ’s/ftwrite 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#f echo "pasv_address=$PASV_ADDRESS” >> /etc/vsftpd/vsftpd.conf

6.51 BE7 7 1 )L DimEEHS)

mEUIERET 7L ZEEL T vitpd ZEENIT S &IC LD, ftp EEAIREE RO T, ftp OTA
VRDT NI NEEROFIRTER U DZFERALET,
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[container ~1#t vsftpd /etc/vsftpd/vsftpd. conf

6.52 vsftpd DIENBI
6.2.8.3. Samba H—/\Z#FET 3
Z ZTlE. Samba Y—/NOBEAFEICDOWTEHBLE T, alpine A1 X—IHh5 AV FFHEERL.

FOAVTFANIC samba 4 VA M—J)LUE T, VT FHEBDERIC. samba TEHAT ZR—KICD
WTHRRA KN OS IS Y FFHRDNR— MIEXT DIEEZT> TWET,

[armadillo “J# vi /etc/atmark/containers/smb_example. conf
set_image docker.io/alpine

set command sleep infinity

add ports 139:139 445:445

[armadillo ~“J# podman start smb_example

Starting ’smb_example’
6d81c01fe27bba92eebeab9de?2t9a8dbb569d420c2f5f630ece1966¢c81824alf
[armadillo ~]# podman exec —it smb_example sh

[container ~1# apk upgrade && apk add samba

6.53 AV FFIC samba &1 VA =)L 24
AVFFRICAI—FT7HI Y NE2ER L, SOLI—HT samba [cO 1> TE3L35IcLET,.

[container “]#f adduser atmark

Changing password for atmark

New password: (/RZAT—RKR#AEAH)

Retype password: (/SR — RK%&AA)
passwd: password for atmark changed by root
[container ~1#f pdbedit -a atmark

new password: (/SZ2T—R%&ARN)

retype new password: (/NRXT—RK%AN)

6.54 1—HZEMNg %4

samba ZEH T 5 &, ARDOFIBETHERLEI—FT7 ATV M THO PCRENSATA VT B L
MTEET,

[container ~1# smbd

6.55 samba DEEENFI

HETDZTF4L I N DIEEREDFHEMBRTEIL /etc/samba/smb.conf 7 7 1)L ERET B2 & TE
EARETY,

6.2.8.4. SQL —N\ZzEEI %

ZZTlE. RDMS & UL T sqlite Z#EAT 2HRICDOVWTHBLET, alpine 1 X—IYyhs5aV7F+
ZERL. ZOYTFAIC sqlite ZEA Y ARM—=ILULET,
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[armadillo “1# vi /etc/atmark/containers/sqlite example. conf
set_image docker.io/alpine

set command sleep infinity

add_volumes /var/app/volumes/sqlite db:/db

[armadillo ~1# podman start sqlite example

Starting ’sqlite_example
114¢5f1dbb7e81293dch8fbe0c600b861626375b14cfe4023761acaal84fdcad]
[armadillo ~]# podman exec —it sqlite example sh

[container ~1#f apk upgrade && apk add sqlite

B 6.56 0> F I sqlite £~ 2 h—JLF 261

AVTFHHICAD, sqlite3 AV R%EETFT B & sqlite DTAY 7 MHBRREINT—IR— XD
MTEBLSICRRDET,

[container “1#t sqlite3 /db/mydb.sqlite
SQLite version 3.34.1 2021-01-20 14:10:07
Enter ”.help” for usage hints.

sqlite)

6.57 sqlite DEITHI

6.2.9. BIERRZITS

COETE., AVTFHRTEETZ 77V T—r 3 h5 Armadillo-640 ICEfRS T+ A 7L A
ICHEADETSAEICODVWTRULED,
6.2.9.1. X Window System Z &>

YT FAMS. X Window System Zi&EE VBEHEZRRZITOFlZRLET, I TEFZY hY—2

T/ DRI ZAX=—IDSAVTFEERULET, O X—JICEALTIE 16.25. 7y hv—7
TUO/DRETBAX—IZ[ES, ZBRLTILE W,

[armadillo “1# vi /etc/atmark/containers/x_example. conf
set image at-debian-image

set_command sleep infinity

add devices /dev/tty7 (1]

add devices /dev/fb0 @

add devices /dev/input (3]

add_volumes /run/udev:/run/udev:ro (4)

add args --cap-add=SYS ADMIN @

[armadillo ~J# podman start x_example

Starting ’x _example
26847e21bd519f99466af32fdf0d809¢2216d3e8ddf05¢c185¢5428fe46e6a09b

6.58 X Window System %k S 7z ® 1> 7 k&6l

@ X Window System ICiER tty ZRELET, EThNLBFEObhTWEW ity EUET,
® EEHESEBZIL—LNYIF7ERELET,
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© F-AR—ROIYIRBEEFEAARICTZLOHDTNARAZRELE T,
O RXLOSHED /runfudev ZAVTFRANSNY IV RTBLIICRELET,
@ X Window System OEMEICKHERERZRELE T,

RiT, LLFD &L ST X Window System ZREILEX T, A />3 THD vt ICKRET BEIK. TV
THERRFITE LU tty OBFICLE T,

[armadillo ~1# podman exec -ti x_example bash
[container ~J# apt install xorg
[container “J# X vt7 -retro

X.0rg X Server 1.20.11
X Protocol Version 11, Revision 0
Build 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=ttymxc1, 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.0. log”, Time: Sun Nov 21 23:51:18 2021
(==) Using system config directory ”/usr/share/X11/xorg.conf.d”

6.59 J>7FHWT X Window System % #2&)9 % =176l
Armadillo-640 I L TWS T« AL A Lic. TR7 by TEHEANKRRINET,
6.2.9.2. 7L—L/N\y T 7 ICEERET %
AYTFFRTEMEST 27 7V r—2ayhsT7L—L/N\y 7 7ICEBEHBT S 2HIcid. Podman O

ARXR=IDS VT FZERT ZERICRZA N OS AIOFT/INA X7 74 )L /dev/foN ZEITHELH D X
9o LITIE. /dev/fb0 ZEL T alpine 1 X—=IW S5 AV T+ ZERT 26T,

[armadillo “1# vi /etc/atmark/containers/fb_example. conf
set_image docker.io/alpine

set_command sleep infinity

add devices /dev/fh0

[armadillo ~]# podman start fb example

Starting ’ fb _example
©8a874e922d047d5935350cd7411682dbbeb90fa828cefI4af3b6actb6d77476e

6.60 7L —L/\y 7 7 ICEEHBET 57cH DT FHERBH

AYVTFFRICAS T IVILTF—9%ZTL—LN\Y 7 7ICHEBETZ20ZUTICRULET, Thick
D, #EHLTWETAXATLA LORTIHDIZEILLET,
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[armadillo ~]# podman exec -it fb_example sh
[container ~1# cat /dev/urandom > /dev/fb0
cat: write error: No space left on device

6.61 7L —L/\y 7 7 [CEREMEY % X176

6.2.9.3. 7 v F/I\RILZ2HKS

Ty FNRILDBHEARENTWET A AT LA ZEHKRLU TWBARIET, JYTFTRANS T v FARY
NEEEBT Bizhlcid. Podman DA XA—IH 5 AV T+ EERT ZEICRA N OS #lD /dev/input

EEITRENDD T,

[armadillo “1# vi /etc/atmark/containers/touch _example.conf

set _image docker.io/alpine

set_command sleep infinity

add devices /dev/input

[armadillo ~1# podman start touch_example

Starting ’touch example
cde71165076a413d198864899b64ff9c5fecdae222d9ee6646e189b5e¢976d94a

6.62 ¥ v FINXINZEHKS fcHD AV T FHERHI

X Window System 72 E® GUI IRIFEfiAEDLETES & T, Yy FNRILZFELE GUI 77
Uo—2a Y ORENTIREERD XY,

6.2.10. )NT—NYRIAY MEREZES

COETIFE. JVTFTFRNS/NT—IRIAXY MEREEEES ARICDOWTRUET,
6.2.10.1. U ARy RRRKEICT B

INT—RRIAY NMERER > THIARY RIREEICT BICIE. Podman DA X—Ihs IV T+ %
BT BBRICRA N OSRID /sys T4 LI MU ZEITHENHD T, LUTIE /sys ZiE L T alpine

A=IWBAVTFTZERT 20 TT, CZTESIN /sys T4 LI MNIJIEOYTFAD [sys ICN D
vhEINFET,

[armadillo “1# vi /etc/atmark/containers/pm_example.conf
set_image docker.io/alpine

set_command sleep infinity

add_volumes /sys

[armadillo ~]# podman start pm example

Starting ’pm_example
ab656f08abcba2dc5919dbc3218a6209782bad4baadc6c21232a52046a21337¢

K 6.63 /IXT—YRXIRAY NEBEZFES HD > T FHERHI

AVTFAIS. /sys/power/state [CROXFINZEZAD I EICED, ARV RRREICT B &
NTEXY,
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R 6.2 WHTB/INT—IRIAY NREE

IRT—R R I AV MREE X753 Bt

Suspend-to-RAM mem BRHHEBBNEMZZIENTEDS

Power-On Suspend standby Suspend-to-RAM & b & B85 TEIR
IBIEMNTE, Suspend-to-ldle & D
HEBBNZMZZENTES

Suspend-to-Idle freeze ROENETERISIENTES

TARY RREZ 128 L EHk#E I 245F & (. Suspend-to-RAM H
+Power-On Suspend+ZFJAL T f2& L,

+Suspend-to-ldle+ZFIIFB U TWSIRRET 128 MiFiB T 5 & & L T
LEWVWET,

[armadillo ~]# podman exec -it pm_example sh
[container ~1#f echo mem > /sys/power/state

6.64 Y ARy RIREEICT B ETH]
6.2.10.2. R REFZBZLT 3
ARy MREISERERE UT, FATRELGT/NNA R ZUTICRUET,

UART1 (CON9) BRE FT—9%E

B

[container “1#f echo enabled > /sys/bus/platform/drivers/imx—
uart/2020000. serial/tty/ttymxc0/power/wakeup

USB 0TG1 (TFE®) BERE USB F/\1 AD¥EK

BaE

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

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

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

USB 0TG2 (_LE%) BEE USB F/\1 2 DiEik

B

[container ~1#f echo enabled > /sys/bus/platform/devices/
2184200. ush/power/wakeup

[container ~1# echo enabled > /sys/bus/platform/drivers/
ci_hdrc/ci_hdrc. 1/power/wakeup

[container ~1#f echo enabled > /sys/bus/platform/drivers/
ci_hdrc/ci_hdrc. 1/usb2/power/wakeup
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RTC(i.MX6ULL) ERE FI7—LEDAH
ES|
Bt
[container ~1# echo enabled > /sys/bus/platform/devices/
20cc000. snvs¥:snvs-rtc-Lp/power/wakeup
R4

[armadillo “J# vi /etc/atmark/containers/rtc_pm example. conf
set_image docker. io/alpine

set command sleep infinity

add_volumes /sys

add devices /dev/rtc0

[armadillo ~]# podman start rtc pm example

Starting ’rtc_pm_example
8fbef3edda3b7fceabb1f8cht960ct469b7e82c4d1ecd35477076e81fc24e3
9f

[armadillo ~]# podman exec -ti rtc_pm example sh

[container ~1# apk add util-Llinux

[container ~1# rtcwake -m mem -s 5

: (Ar%)

[ 572.720300] printk: Suspending console(s) (use

no_console _suspend to debug)

ZZTH5MERFD

[ 573.010663] 0OM killer enabled.

6.65 B ARy RRREIC T B RTH. rtc TR T
6.2.103. /X7 —TYRXI AV NDHERR

Armadillo-640 M/XT—< R I X > MEBEIE. Linux @ SPM(System Power Management)& & O
DPM(Device Power Management)ZfJFEU TWE T, /NT—IYRXIAY NRREBEZEENE— NICER
ITBCEICED,. Armadillo-640 DEEE N ZINMA DI ENTEXT,

INT—=XRXIAXY NREZEBNE—RICBBSES L. 77U T —2 3 VOETIEF—EHMELEL. Linux
A—RIVEHYARY RIREBERD T, BERERNMELET B & Linux I—XILDY 22— LB TD
nreg 770 5—2avoRTeBERLET,

sysfs 7 7 A - /sys/power/state
L

6.2.11. > 7T FhH 5D poweroff XU reboot
Armadillo Base OS & busybox init T shutdown & reboot ZXI5 U £,

busybox init T PID 1 IC signal ZiX% Z & T shutdown ¥ reboot &% D £9, AT+ H 5 signal
XD L DIC, pid namespace ZHE T IZHENH D FITH, HEI NS Kl TETTEZXT,

[armadillo “1# vi /etc/atmark/containers/shutdown_example. conf
set_image docker.io/alpine

set_command sleep infinity

add args —-pid=host

[armadillo ~]# podman start shutdown_example

Starting ’shutdown example’
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c8e3b9b418fc72395db9f3c22b1eb69ebd1eaaf790d3b7151047ef066cc4c8f f
[armadillo ~]# podman exec -ti shutdown example sh

[container ~1# kill -USR2 1 (poweroff)

[container “J#f kill -TERM 1 (reboot)

X 6.66 d>7FH5 shutdown 175

6.2.12. EERA

COETIEF, AVTFRTEELTWB 7 U T —y 3 VIicAShORENERELEFELELTLUES
BRI, VINTITPOAYFRYIIANN—%FE>T. VAT LEZEEHNITDZHAELCDODVWTIRULET,

6.212.1. VI D FPIAYFRYTIAI—%HKS

AVTFFTHRTEET D7 7T =3 SV IRNITT7IAYFRYITIAN—%IKRSTHICIE,
Podman DA X—IY NS5 AV T+ ZERT BRICRA N OS flOF /N1 X7 74 )L /dev/watchdogN
EEITRENH D ET, UTIE. /dev/watchdog0 %#E L T alpine 1 X—=I M5 AV TFFEERT %
BITY,

[armadillo “J# vi /etc/atmark/containers/watchdog example. conf
set_image docker.io/alpine

set command sleep infinity

add_devices /dev/watchdog0

[armadillo ~1# podman start watchdog example

Starting 'watchdog example’
ab5d329ccad9d60423ce4155d72a119b8049a03dbd1d0277817a253e96dce7bc7

K6.67YVINTzFPIOAYFRYITIAN—2ES OO T FHERH

VINDIT7OAYvFRYIZAXY—IE, 7ATZLANSTINA AT 74 )L /dev/watchdogO %
open LR TEHLET, AVTFTRICA>TYIRNI I T IAYFRYIFAN—% echo IV
R CREIT 20 ZLTICRUE T,

[armadillo ~J# podman exec -it watchdog example sh
[container “J#f echo > /dev/watchdog@

6.68 AVTFTANSY TNV TP IAYFRYTIAN—ZEET 5ETH

VINDI7OAYFRYIITAN—Z&EB U, /dev/watchdogl ICERDXFZEZTRAL I &
TYTIRDIT7OAYFRYTIAN—2VEYNTZIENTEZXT, 10 WEERDOXFOEEIAH
DNEWGEEIE. YRATLADBREESHU X,

[armadillo ~1# podman exec -it watchdog example sh
[container ~]#f echo a > /dev/watchdog0

K669 VIRV F7oAvFRYITIAIR—&)EY NTBHEITH
VIRD TP OAYFRYIIAN—ZEILELIcWEEIF. /dev/watchdogO IC V ZEERAHET,
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[armadillo ~J# podman exec -it watchdog example sh
[container “J#f echo V > /dev/watchdog®

670 YT R LT T4 v F Ry I T—EBIET BEITH
6.3. swupdate B’ T T —9 BIFH DAL

SWU A X—=I D1 VA M—=)LEIMEIE. 73.2.3.2. SWU 4/ X—= &F) THRIzL 3 IC swupdate B
EITULET, mkswu TER U7z SWU 4 X—IDRBEIEYITREN 72D, HDWE ANL—IDZE
ZERENTELTWEDTBERE, WS DHMDEHT swupdate D1 >V A N—=)LEIENKKT B &N
HDFET, 1V AMN=ILICKKT % &, swupdate [& /var/log/messages ICTZ7—XvtE—y DOV
ZEHRUEIODT, I7—AXAyvte—Y%2R2E. T7—0ORA - REANINDFT,

IZ—DRACEIR, T7—XAyvtE—YEITS—DRBRLUNAGEZELLTc FAQ X—2 (https://

armadillo.atmark-techno.com/fag/swupdate-troubleshooting-abos) ZZAFF LU TWEX 3, SWU
A=V DAV AN=)VITEBU TRHILENDDESRBWVWEZTIE. 2D FAQR—IZELL LI,

6.4. mkswu @ .desc 7 71 IL=iRET S

mkswu T SWU A X —Y%Z4ERT Bfcodicid. desc 77 1ILEIEULKERT ZRAENH D EFT, LU
TTlE. desc Z7AMILDEBEICDODVWTIENULET,

6.41. AV AM—=ILIN—I 3V %ZIEET S

swdesc_option component=<{component)

swdesc_option version=<version>

75\

swdesc_xxx —-version <component> <version> [options]

- <component> U T D ENMCULTLIZEW (F7 A4 KTIE desc 771D T7 71 ILA%EE
WE9)

1. base os: rootfs (Armadillo Base OS) 2 \R#IMNSEZADKFITHEWNE T, IRED T 71 ILV R
T ALIFRESINTLERW,

ZDiFA. /etc/swupdate_preserve_files [CE> T2 7 71 ILDHZ IE—U TH L L) base
OS ZzEHEULE T,

Z M component B WEIRTED rootfs DI RTHAIAE—INET,

2. extra 0s.<XZFF>: rootfs DEEZITOBICHEWVE T, <XFF> [CIFFEEOXFIEIEEL
EICIN

rootfs #ZE A TORFICHEWVNE T, swdesc ¥ IV R|C —--extra-os A /¥ 3V %EMT S
&. component ICEBEIHIC extra os. ZRULE T,

3. KXFID (AVTFOEREIREDERDIFS) :rootfs DEEMZWVWE ZICHEVET,
Z M component Z{ES & rootfs DEENTEFHADTTEELIEI L,

- PYUTITF—RETSBRICZON—Y 3V EREDODN—I 3V EERTT v 77— MDY 2 {TWE T,
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<component> MEEA VA~ —ILENTRED o B <version> B EDRBEFICA VA N—)LUE
ER

FIAIWKNTRY DT L —RIETELFEAN. --install-if=different A7 3V %BIMNT S
Z & T <version> DO BRICA VA N—)LEBEICZD F T,

PYTIT—RhD—EZA VY ARN=ILT22EHHDETIT DT, EHD component TEEL., W<
DHDEWN=I 3 VIcHInT 57 Y 77—~ bEREIRET T,

6.4.2. Armadillo N7 71 IV &2 E5%XT B

. swdesc tar & swdesc files T7 7ML EEXLET,

swdesc tar [--dest <dest>] <tar file>
swdesc_files [--dest <dest>] [--basedir <basedir>] ¥
<filed> [Kmore files)>]

swdesc_tar DIFE., FTOHOREBINTH D tar 7—HA T2 ZDEEFTNA A TERALE I,

--dest <dest> TERLEZRBINZENTEXT, 74N NE/ (-—extra-os &, /\—I 3>
@ component (& base os H extra_os.* DIFH) H /var/app/rollback/volumes/ (ZFHUND
component), BEDIFE(IL /var/app/volumes & /var/app/rollback/volumes LIAISEIFRWLND
THERIGEIC —extra-os Z{FE->TLEE L,

swdesc_files MIFH. mkswu 7 —hA T &2 E> T NFEIHREUCLEEATT,

--basedir <basedir> TF7—hHA THD/\RA%EE ZTYIDZHZRHET,

- I Z X, swdesc files ——extra-os —-basedir /dir /dir/subdir/file TIEFT/\A XI[C /subdir/
file ZERLLE T,

- T AN <file> hSRESNET, TALIZ NI THNIEZFDEZF basedir & UTHEWE
T, TNUATHNIIRT A LI N ZEFEVNETD,

6.4.3. Armadillo ETESDOINY RZERTIT S

. swdesc_command ¥> swdesc script CAVY Y RZETULZET,

swdesc command <command> [<more commands>]
swdesc_script <script>

Py ITF—hEORRTINYRPRIVT R T 7MILERTLET,

JN\—3)3 > ® component (& base os & extra os UANDIFZE. /var/app/volumes & /var/app/
rollback/volumes LIAIEBE TCERWVWD T EFELESI L,

ANY RORTNKREULIEE. 7Yy 77— hBRBRUET,

6.4.4. Armadillo IC7 71V &EXL, FDT7 7 I)I&2 VXY RATHERT S
. swdesc exec TZ 7AIERD., AV RRNTZEDO 77 ILEFERLET,
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swdesc_exec <file> <command)>

swdesc_command &R U< OAXY Y RZEETUEITH, <file> ZHICEXLTIOY Y RATEEL &
77140 &E"$1"ELTHEZAET,

6.4.5. &8HF D Armadillo TEBDIVYY RZETT S

. swdesc_command nochroot, swdesc script nochroot, swdesc exec nochroot THEEIFTD I X F Ak

TAONYRZZETUXT,

ZOOXY Y RiE nochroot BLD/N—=U 3V ERIUFEWVWAT, BEEFHFTO Y AT LAICEBPHER
DPRELRIBEICOMEBLTLLEE W,

nochroot OV Y KIFHEZRZ—I LA =6. Armadillo D& T=
BRWIRREICRDABEE S H D FET, ERICTEFELZI VN,

Bl N B GG A /usr/share/mkswu/examp les/
firmware update.desc Z&Z&E(C L TLEE L),

6.4.6. Armadillo ICOAYTFA A —I %EXT S

. swdesc embed container, swdesc usb container, swdesc pull container T¥HIER LIV TF
ZEEULE T,

swdesc_embed container <container archive)
swdesc_usb_container <container_archive>
swdesc pull container <container url>

Bl 16.2.2.15. YUE—KURIYNYICOAVTFEXET ). 6.22.17. 1 X—I% SWUpdate
THIXT %) Z25EICLTLEE N,

6.4.7. Armadillo ®7—hO—%—%ZEHIT 3

. swdesc_boot T imx-boot ZEH L X9,

swdesc_boot <boot image)

CHOOAXRY REFIIN=U 3 VIEEBFNICEKRESNE I,
6.4.8. SWU A4 X —3I DERTEREE

VY ROMICIE, REEBEHD T, UUTDEKREIF /home/atmark/mkswu/mkswu, conf [CERE TE
9,

- DESCRIPTION="<text>”: 4 X—I D&BH, O ICFED £,

. PRIVKEY=<path), PUBKEY=<path>: 24 # & JFEAE
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- PRIVKEY PASS=<val>: $ED/XXT7—R (B&HMH)

openssl M Pass Phrase Z# DX EEWLE T DT, pass:password, env:var 1 file:pathname @O &
nhHvEEZET, pass Penv OBEMMOTOCIICESNAZANAHBDEFITDTTlile ®EITITHL
X9,

. ENCRYPT KEYFILE=<path)>: BE=1{v D

6.4.9. Armadillo OO T F+A4 X—Y L BFpEEA conf 7 71 ILZHIRT

LTOAT73>H mkswuconf ICRETETHEITH, desc 77 A IICHREANEETI,
swdesc_option TEEIT S E T, BolfEVWAZ ULIBER mkswu OBETIS—Z2HALEITOD
T, BERIFEERERALTLIEE W,

- swdesc_option CONTAINER CLEAR: f Y A h—JLE&nfz$ s3> T+ & /etc/atmark/containers/
*conf ZI NTHIBRLUE T,

CDATaVSHEBIIPIELEEZEZI TSV, BEDERTIE. AEICB A X—VIZEE
NICHIRENEXITDTIDATY 3 v ZRET DREIRHD T HA,

6.4.10. SWUpdate R{TH/ETROEE Z2EET %

UTOA7Y3>iE Armadillo E® /etc/atmark/baseos. conf (C. Il Z (£ MKSWU POST ACTION=xxx &
UCCERETDIENTEEXT,

ZDHBEIT swu ICRESNRITNIE Jetc DRETEITINETIODT, PV h~—0 77 /HEREL
TW3 Base OS D7y 77— N CHEMEDZEEIFTIEET T, swu ICRHEDA T a YNRESI NG
BIIBRESNEAT Y3 NMBESNEITDT, —FHNBRZEEHARETT,

- swdesc_option POST ACTION=container: A>T F+DHD T Y 77— N EICBEFHZITVWETA., O
VTFFORERTET Y 77— T B5E. Armadillo-640 2BiEE S IC AV T FH 12T EBiEH
IEET,

- swdesc option POST ACTION=poweroff: 7w FF—KElcVvv hNT OV ETVWET,

- swdesc_option POST_ACTION=wait: 77v 77— NRICEEIMNICHEEEIXTONT . RELEIRFICT v
7= PEAHINET,

- swdesc option POST ACTION=reboot: 7 A JLNDRREICRULE T, 7v T —hDRICHEHL
x99,

. swdesc option NOTIFY STARTING CMD="command”, swdesc option NOTIFY SUCCESS CMD="command”,
swdesc _option NOTIFY FAIL CMD="command”: 77v 757 —hk%EA VXA K—)LA, RIHULIBEE KK
UVIeBBICEITESNSIANYRTY,

ONYRZRTIZET, PV r—ayP1—H—Cr7y 77— ZH5E2IENTEEXT,
LED T&15t %%I% /usr/share/mkswu/examples/enable notify led.desc [CAHHELTHDET,
6.4.11. desc 7 7 1 JLETEH
6.4.11.1. fl: sshd ZB#IcT %
/usr/share/mkswu/examples/enable sshd.desc Z&5ZICcUE T,

desc 77 1L ZwRET SRENH D XELADBDDRRBEIBESNIBAICEEL T LS L,
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swdesc_option component=extra os.sshd version=1

#f add your public key in enable sshd/root/.ssh/authorized keys

enable sshd.swu Z{ER L ZF L 7=,

[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/enable sshdx .
[ATDE ~/mkswul$ cat enable sshd.desc

if [ -z "$SWDESC_TEST” 7J; 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 0

swdesc_command "ssh-keygen -A” ¥ (2]

"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:

(1)
(2]
©
4]
(5

BODONAMBEEGEELET, T7AINNDA TS 370D T enable sshd/root ¢ Lo MDD
BEZDXEZX /root ITERESINE T,

BEEIIEICHLWH—N—DENZTDSHRVELSIC, 7Y 77— MNORIC—EERLEI,
P—EXZBHMICLET,

BROAMEZIEESINIBICEBLE T,

ARXR=IZEHRULET, /KR T—RIFFEAFED/XXT—R T,

6.4.11.2. #: Armadillo Base OS 7w 77—k

e

22T, 76.19. Armadillo DYV 7 R Yz FEEILRT 2, TAA Y Y RAFLEIFOEIL R THERL
77N EERULEXT,

/usr/share/mkswu/examples/0S update.desc ZEZ|IcUE T,

[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,
#t after copying just a few key config files.

#
# 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” ¥ @
—-version base os [VERSION] (3]
[ATDE ~/mkswul$ mkswu update-[VERSION]. desc @

Enter pass phrase for /home/atmark/mkswu/swupdate. key:
update-[VERSION]. swu Z{Em L & L 7=,
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(1) imx-boot TEJLRUfcA X—IZFEVNET,
(2) build-rootfs TEJLRUTcA X =Y ZFEVWET,

O N—IVavHENBEZEULNAYAR—ILENEBADT. RED/etc/sw-versions ZHERL
TEYIICKREL TLEE W,

O (A—VEERLET, /N\AT— RIFTEBROBED/CZT—RTT,

6.4.11.3. fl: swupdate_preserve_files T Linux 71—=XJLLA®D Armadillo-640 R3O
A=V A VAN=IT BHE

Armadillo-640 AT D7 v 77— kA4 X—JI(C Linux 1—XRILDBEENTVWET,

swupdate preserve files Z{#E>T. UTOOAYYRTA Y AN—I)LERICREDOH—XILZEZIE—LT
BHIELVWESICLET,

[armadillo ~J# echo 'POST /boot’ >> /etc/swupdate preserve files
[armadillo ~1# echo *POST /lib/modules’ >> /etc/swupdate preserve files (1
[armadillo ~1# persist file /etc/swupdate preserve files (2)

(1) swupdate preserve files |C /boot & /lib/modules Z{EEIT D LDICEBMULET,
O ZHEULLREIF7AILERELET
/usr/share/mkswu/examples/kernel updatex. desc D &£ S5 I

update preserve files.sh DANJI/IN—T., NN EZBHHEHMWIC /etc/
swupdate preserve files [CEBIMTZZENTEET,

[ATDE ~/mkswul$ cat example. desc

swdesc_script "$SCRIPT DIR/examples/update preserve files.sh” —-- ¥ (1]
"POST /boot” ¥
”POST /Llib/modules”

QO XJVUVTNODKRARMERT 2155 & /usr/share/mkswu/examples/
update preserve files.sh ZZB L TLZE L\,

Armadillo Base OS O A—X I Z=BOMERLEWGEIEECRA Y 7 KD
—del A7V TITZHIRT B ENTEET,

[ATDE ~/mkswul$ cat example. desc
swdesc_script "$SCRIPT DIR/examples/update preserve files.sh” -- ¥
—-del ”POST /boot” ”POST /Llib/modules”
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6.5. swupdate_preserve_files [cDWT

extra 0s D7 W ITF—KTrootfs ICT77AMINZMEIT D ENTEXIN. RO OS 7y TI7—k
DRRICHIBRES NS AEENH D £,

T7A4)LNTIE /etc/atmark &, swupdate . sshd PRy NT—JDEREZREL XTI NZENUN
FaAE—hTEtA,

Z5TRWI 7AILEEBHT BERICIE /etc/swupdate preserve files ICFEEHL XTI, 6.4.11.3. f:
swupdate_preserve_files T Linux 1—XJLBA D Armadillo-640 AT DA A —I%Z AV A ~—)LF
5hFE1 ZEEICLTLRE W,

AE—DIAIVTIck>T UTOENDZFERL TS W
1. BICT77MI)IZLHT S

COBE. 7V ITF—RNITBRNCT7AILEIE—UZF T, baseos DA X—IEREL swu T
TvITF—=KUIEEWI70ILZZHLTWTH, 2DT771)LH Armadillo Base OS IC&%Fh
BWDOTHNISEBERL 7y ITTF7—KNTEZET,

fl: echo ”/root/.profile” >> /etc/swupdate preserve files
2. POST DF—"7—RDEICEHIT S

ZOBE. PYv7ITF—hORBTIAE—UEJ, ArmadilloBase OS IC&FEN T2 771 T
HNE. AV AM=ILEICAE—UTHHRESNBVNDTIE—DIAZI VI 2T 50LET,

FOIAE—DIBEICTONDZDT. AUL7YITF—RTI77AIOEENTEE A, 7V TT—
NZRIFT. baseos DAAX—IEHA VAR =ILUTHS DT 7AIN%EEFIEHIENTEXT,

fl: echo "POST /etc/conf.d/podman-atmark” >> /etc/swupdate preserve files

6.6. SWU A X—I DA DHERR

mkswu --show [file.swu] T SWU A1 X—IDODRNBEMERIT DI ENTEEXT,

HAHlE desc Z7AIICITWETH, ZOXF desc 77MILEUVTHREATEEFBEADOTHESRALE
LTHRFEVLCIEEL,

[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_os.sshd 1

(encrypted)

swdesc_command ssh-keygen -A && rc-update add sshd default
--version extra_os.sshd 1

6.7. SWUpdate & Hﬁ%ﬂst:o W<

mkswu ——init DFICES{LZBTIRIC &lE AES T 71 I =S LE T,
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REFEDON TS SWUpdate DEES(LIZINYY RPX Y TF—F ZEE sw- descrlptlon 7 74 IIEHE
LS TEEBA, TDfcoH. BEDESL (HTTPS TRIETZHLE) HFES I EEHEULET,

6.8. Web Ul 5 Armadillo Zztwv b 77w 793 (ABOS Web)

ABOS Web (. Web 7257 H5 Armadillo DEERTEZ 1T ST, ABOS (Armadillo Base
OS) ##EH I 527D Armadillo [CHIGEL TWET,

. M3.8.1. ABOS Web &3 Z5RBULTLLE W,

6.8.1. ABOS Web TldTERrWI &

ABOS Web (. ABOS DY Linux DY Y Ry T )LDBEICEL L BRWATH, BEIC Armadillo
DLy NPy THETRZAZZIEZBNICLTVWET, ZDHD. Armadillo DENMEREZ T OHEEET

IHE, BEREUAND &, fo& ZIE. Armadillo OFEIREZER LD T &d. TEFH A,
25(C, Armadillo 74 V5 —XXy "HSRTERET D, VE—MNREDBTEFRA. EF2UTaD
BHah5, ABOS Web (E. BU LAN ADSDEHFEUNRITHITAWVWKSICEELTWETD,

ABOS Web T©T=2% Armadillo DB EICDWTIE, 76.8.2. ABOS Web D& FE 1AL REF
JILEJ HESBLTLLEIVN, BE. ABOS Web (& OSS TIE#MLTWEIT DT, RED ABOS Web [P i:3
WEREHEE R, CEO TEREL TH#EEBINT 22 EHAEETY,

6.8.2. ABOS Web D E#EE—E & REFIR

BHE. *v h7—21cBL T ABOS Web TRETEZDIIUTDHD T,

- WWAN =%7E

. WLAN %7

- BERRE (BRXYNT—0A4Y5—T 1 —RADERE)

- DHCP % —/\—&%&E

- NAT &ZE

- VPN &7E

INSIIDVWTIE 838 . XY hT—UREI THBALTWEITDT, £552ZRULTLIEE W,

XY hT—=7LHCH ABOS Web [FLLTOHREZR > TWLWE T,

- AV FER

- SWUA YR K=)L

AKETER., Ih5DRY NT—VUANDOREEBICDOWTBNULET,
6.8.3. VT EE

ABOS Web »'5 Armadillo QY F+rZ—ExRRUL T, AT FTEICEE - EIEZITO> 2 ED
TEE,

ABOS Web @Ok IR—IMS, "AVvFFEB"%Z7Yvod3E, M6.71. AVTFEE, DO
HICBBULEXD,
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WEOI YT FHIER

AVTFE 4 A=% ATF—82A

®  aBe-gw-container localhost/abe-gw-containerv2.2.0  running

abos_web_openvpn localhost/alpine_openvpn:latest exited

6.71 AVTEE

COEMETIE. ABOS LIZHZ2IVTFETICDOWT, A X—IEZPIVT 4, BEREZ—EBX
AULET, AVTFO—EBRTETERLALIVTHICH L, EBEFLE. BLT. AV TFH5ED

SNIEOTDRRETOIENTEXRY,

r3.8.103. VPN R E, IcHDEHDH., VPN ERERET D&,

Z abos_web_openvpn @ AV TFFMMERINET, VPN EfiHiE. 2D
AVTFHEEREICB->TRD, COIYTFH2IY T EEEETE
9% &. VPN EmhIienExd,

6.84. SWU 1 > X k=)L

ABOS Web 75 PC £® SWU o« X—3% HTTP #—/t—E®d SWU « X—% Armadillo (- >
AR—ILTBZENTEXT,

SWU 1 XA—JIZ2WTHE, 3232 SWU 1 X—Y&ld #BRLTRE L,

ABOS Web @ kv IR—I 5, "SWU 1 YR h—JL"&27 Uy FHE, TR 6.72. SWU o VR
k=)l OEEICEBLET,
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mkswu --init TYERL L 7 initial_setup.swu Z 4 > X b —JIL LT
L2

SWU 774 ILAH

SWU 774
IPAIVEER | RIRENTLE LA
SWU URL A
SWU URL

https://download.atmark-techno.com/armadillo-iot-a6e/image/baseos-6e-late

®6.72 SWU 1A k=)

CDEMETIE. PC LD SWU A/ X—=I T 7A0)LFF. HTTP H—/\—LED SWU £ X—=I T 74
JLD URL Z3IEE L T, Armadillo IE14 YA KN—=ILT 2 EMTEZXT, Armadillo DY T Tz 7D
7y 77— KNBICERDICTSERE TERT % initial_setup.swu »', £7Z Armadillo [cf YA M=) &
NTWRITFNIE, "mkswu —init TER U 72 initial_setup.swu Z4 VAR —=JLLTL I W, " &EWS
Aye—IZBEHELEICRRLET,

SWU £ X—I DA VAN—)LEIEEETIT DHFICIE. ETRRAERIOTEZRRULET, "IRED
SWU TEBEEINTWEA/N—Y 3 V"Bicid. ABOS DY 7R 7AViR—X Y NDEZEIE/IN—Y 3
ViR E—EBRRIULET,
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BWED SWU TEEINTWSNRN—-Yay

=t T H=ig

base_os 3.18.2-at.0.20230723
boot 2020.4-at14
extra_os.a6e-gw-container 22

|- > =IO
) )

K 6.73 SWU EEXNRY 7 bz 7IVviR—xY NO—ERR
6.9. ssh B Armadillo Base OS Ic 77t X9 3

Armadillo-640 (Zid openssh B 1 Y AR —ILENTWVWKRIH, T 74 /)L K TIF SSH U —/N\—HiLE
LTWEFA,

SSHHY—N—%ZB8NICERETDELSICTDeDiciE. LUTOOTYY RZETLTLLEZ L,

[armadillo:"]# rc-update add sshd

* service sshd added to runlevel default

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

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

FEEofITlIE. BiEggbRENRMEIND L SIC. persist file IV KT eMMC [CERE % RTE
LTWET,

6.10. ANV RSAVUHDERYNT—IUEEZT S

EARMIC., Armadillo-640 0%y kT —2U%EIE. 38 XY NT—U%E, TERBNLEEED.,
AN

ABOS Web TITWEd, LA L. ABOS Web THIGTERWEMHLR Y NT—UREZITVWWES
BREF. OVYRIAVUDSRYNT—VDEREETS>IEDARETT,

CZTE, ARV RSAUDNERY NT—U%REITDAECDODWTHALEI,
6.10.1. #ERAgERRY KT —7

Armadillo-640 (£, 1 D® Ethernet R—MDMEHINTWET, Linux H5SiE. ethd R X XY,
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RE63RXYKNT—VEXYRNT—IFTINA R

Xy hT—% KXY NT—OFTINA R HERORE
Ethernet eth0 DHCP

6.10.2. IP 7 K L A DRERTTIE
Armadillo-640 @ IP 7 R L 2 & MBI 2ICIE, ip addr IV REFERALET,

[armadillo ~1# ip addr
1: lo: <LOOPBACK, UP, LOWER UP> mtu 65536 qdisc noqueue state UNKNOWN glen 1000
Link/Lloopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid Lft forever preferred Lft forever
inet6 ::1/128 scope host
valid Lft forever preferred Lft forever
2: eth@: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc mg state UP qlen 1000
link/ether 00:11:0c:00:0b:79 brd ff:ff:ff:ff:ff:ff
inet 172.16.1.84/16 brd 172.16.255. 255 scope global dynamic noprefixroute eth@
valid Lft 28786sec preferred Lft 28786sec
inet6 fe80::e9c0:7b3c:c0c9:3c4/64 scope link noprefixroute
valid Lft forever preferred Lft forever

K 6.74 IP 7 KL XA DHER

inet ERM> TWBEFAMNIP PRLATY, FEDA VI —T 1 —ADHFERRALIEVWGEEIZ. ULTD
£3ICULET,

[armadillo “J# ip addr show dev eth@
2: eth@: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc mg state UP qlen 1000
Llink/ether 00:11:0c:00:0b:79 brd ff:ff:ff:ff:ff:ff
inet 172.16.1.84/16 brd 172.16.255. 255 scope global dynamic noprefixroute eth@
valid Lft 28656sec preferred Lft 28656sec
inet6 fe80::e9c0:7b3c:c0c9:3c4/64 scope Llink noprefixroute
valid Lft forever preferred Lft forever

K 6.75 IP 7 I L Z (ethO) DR
6.10.3. Y T =V DRETTE

Armadillo-640 TlE. BED Linux YXATFTLERKE. FRYRNT—0A4V9—T7 1 —XADEREI
NetworkManager Z{EB U £9, NetworkManager (g9 RTDOXY NT—U%REZ AR 3> el
TBEBEULXT, IX77aVIiCiE TEDESICRY NT—=INERIT I, TEDLSICRYNT—2
HERRT BH) &Ik L. /etc/NetworkManager/system-connections/ I[CREBFEULEXT, /. 1 2DF
NARCH U TEHD ARV V3 Vv ZRFEITBHIEEHEETIN,. 1 DOF/N\A RTHL TEMEICTE
53723k 1 DfEIFTY,

NetworkManager (. ¢ D /etc/network/interfaces Z{F > e REAEHHR— M L TWETH,
AKETIE nmcli ZARAWeAEZFRDICHEBMLET,

6.10.3.1. nmcli lcDWT

nmcli (& NetworkManager Zi&{E9 2/6bDIAX Y R4 Y —I)LTT, "® 6.76. nmcli DAY >
RER, [T nmcli DEXERULET, TOZTENS, nmeli (& T TI ok (OBJECT) EWSHDA
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FEL., FNZ2oATIY 7 ML TaOTY Y KR (COMMAND) 23179 %, EWSERXTIOYYUR
BANTBEDRDNDET, oo ATV MZEFNZNIC help MAEESNTWSZEH NS
HENET,

nmcli [ OPTIONS ] OBJECT { COMMAND | help }

6.76 nmcli ®avY > RER
6.10.4. nmcli DEFRZREWVNA
ZZTlEnmeli D, BERRREWNSZHRALET,
6.104.1. x> a3 vD—E&
EFINTWEZIXI Y3 VyO—EBXERTZICIE. ROLSICOAVY RERTLET, 1

[armadillo “J# nmcli connection
NAME UUID TYPE DEVICE
Wired connection 1 a6f99120-b4ed-3823-a6f0-0491d4b6101e ethernet eth0

M6.77 AXV>avD—E&
FREntc NAME DWW TIE, LU [ID] & LTRIAT 22 &nTEET,
6.10.4.2. A7 ¥ a v OEMEL - Bk
IR0 avEEMET ZICIE. ROLSICATY RERTLET,

[armadillo “1# nmcli connection up [ID]

M 6.78 A7 3 >vDEML
AR avzE LT BICE. ROLSICOAVY RZETULET,

[armadillo ~1# nmcli connection down [ID]

X 6.79 XV ¥ 3y DEXL
6.10.4.3. XV ¥ a3 v DIER
ARV aVEERTDICIE. ROKSICATVY REZEITULX T,

[armadillo “1# nmcli connection add con-name [ID] type [type] ifname [interface name]

X 6.80 ORIV ¥ 3V DER

1 nmcli connection show [ID] IE&>T. KD EHMLRBERERRIZIEHTEET,
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D] ICIEIRI7YaryDEZE(ER). [type] ICix ethernet. wifi & WK Y 1 7.
linterfacename] ICld1 V57 —T7 1 —RZ(T/NA RA)EAHDULET, Thnlck D /etc/NetworkManager/
system-connections/ [C[IDIO&ZBI TR a7 7AILDMERENE T, COT7AI)% vi RET
REL., ARV Va3 VEBIETBZIEEARETT,

Armadillo-640 ZBEE L& ICaARI a3y T 7AILASBEZA T UEROBRWK SIS, persist_file
OX Y RTKEIL T Z2RENH D E T, persist file ATV RICEET BEMIE 76.1. persist_file (D
WTy Z8RULTLEETW,

[armadillo ~1# persist file /etc/NetworkManager/system-connections/{A x> a v 774 ILE&>

6.81 AxXI Y3y 7714 ILDOxEL

AdD Armadillo-640 s AxV V377 )l IE—=LUEBEIE. O
X093V I7r7AILDIN—Z vy 3>%& 600 ICHELTLEEWL, 600
ICEREH. nmcli ¢ reload AVY RTOAXRI Y3y 771 ILEBHHAL
EJCIN

[armadillo “J# chmod 600 /etc/NetworkManager/system-connections/<3 %%
> avIr7AIED

[armadillo ~]# persist file /etc/NetworkManager/system-connections/<J %
9avIrAIE>

[armadillo “J# nmcli ¢ reload

SWU A X—=YZFERLTIAXRI Y3y I 7MILDOT7 Yy 77— N 21558
& sWUAAXA—=JICESHZARI Va3V T 71ILDIN—Z v 3 >% 600
ICERELTHS, swu A X—=IZERLTLIEE W, 7y 77— NETH
ICIE swu A X—=IERIED/XN—I v a Uiz hdizé, L83
Y RETFIBEIRETYT, swu A X—VICELTIE 3.23. 7v7rF—
NEREICDWTy Z&FEICL TS,

6.10.4.4. Ox U > 3 > DOHIBR
ARV aVEHIBRT BICIE. RDOKSICAVY RZETULET,

[armadillo “J# nmcli connection delete [ID]

6.82 %7 ¥ 3V DHIRR

Zhic & D /etc/NetworkManager/system—connections/ D XTI 3> 7 7 I)LEERICHIBRES N E
T AR a3 VDERERBEEIC persist file XY RTXEBILTIRENH D XT,

[armadillo ~1# persist file -d /etc/NetworkManager/system-connections/<ARV > av 774 ILE&>

6.83 X7 ¥ 3> 7 71 IVHIBRK DXk
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6.1045.EEIP 7 RLRICRET S

'R 6.4.EEIP7RKLAREN ORBICKRET 3HZ. X 6.84.EE IP 7KL AKRE) IKRULE
ER

F 64 EE IP 7 RL AKRES

5EH RE
IP7RLXA 192.0.2.10
NAVR 24
TI7AINNT =DV 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

6.84 EE IP 7 KL AKRE
6.10.4.6. DNS O —/\—%Z3EET S

DNS —/N\—%ZEEJ 5%z, "X 6.85. DNS H—/X\—0DigE) IKRLEXT,

[armadillo “]# nmcli connection modify [ID] ipv4.dns 192.0.2.1

6.85 DNS ¥ —/{\—D1EE
6.10.4.7. DHCP ICERET

DHCP ICERET 2HlZ. "X 6.86. DHCP DE) ICRULET,

[armadillo ~1# nmcli connection modify [ID] ipv4.method auto

6.86 DHCP DE&E

EULTAONT 1 ZHIBRT B ENTEXRT, RMIC"+" Z2f[F52&T

/ -ipv4.addresses DL SIC, 7OANT A BZDIFEHEIC "-" Z[FF35 & THK
TONRT 4 ZEBINTBZIENTEEXT,

6.10.4.8. X723V DEEZRIRT %

BN TWE ORI Y3 Vv EBELGBE. hESIBIELEIRIYa v EBEEGMELL TL
k=1 A

[armadillo ~1# nmcli connection down [ID]
[armadillo “J# nmcli connection up [ID]

6.87 X7 >3V DIEEDKIR
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6.10.49. TIX\A AD—E

FINA ZAD—E(T/INA &, 7147, R, ML IARI Va3 V) &ERT 3ICE. ROLSICaAvYy
REETULED,

[armadillo “J# nmcli device

DEVICE TYPE STATE CONNECTION
eth0 ethernet connected Wired connection 1
lo Lloopback unmanaged -

6.88 T/I\A AD—&
6.10.4.10. 7/\A A Dk
TINA A%ZEEHRT BICIE. ROLSICATY VY REETUES,

[armadillo “J# nmcli device connect [ifname]

6.89 T/ X DHEfE

2 aVHWETY, "Error: neither a valid connection nor devicegiven"
EWS Ay tE—IMNRRINIHZEICIE. nmcli connection R E TER
BOAXRT a3V HHhZHERL TSN,

/ TINARZERT BICE. BERLELSELTWBT/NA ROBEHBZRIXRY

6.10.4.11. 7/X1 RDYIHA
FINA ZZ T BICIE. RDELSICIVY RERTLUET,

[armadillo “J# nmcli device disconnect [ifname]

6.90 T/ X DYk

6.10.5. Hixk LAN

HiR LAN TEBICBENTENMER LT T, REZEELLEBEE. RIEBELcAYY—Tx—X%
BEAMELLTIEE W,

FAUxyY NT—7RICHDBEEEZEE PINGBEZITVWET, UTOHITIE, @EHRD 1192.0.2.20,
EWSIP7Z7RLRAZF > TWSEBRELTWET,

[armadillo “1# ping -1 eth® -c 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
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-—— 192.0.2.20 ping statistics ———
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max = 1.633/2.110/3.056 ms

6.91 iR LAN @ PING &S
Q@ - I[ATV3vTAVI—TI—RZEETEET,

TDREREICED, Xy hT—UBEICER LAN BMERShRWEE
BHDET, BREZLIMERL TLREIW, BRICHER LAN OEGRER
9 2%581F. BRLAN DADOA V5 —T7 1 —XZ2FEEL TR L,

/ B LAN BADA V5 —7 2 —ZAEMEEINTNBBE L—T 1V

6.11. ANL—Y D#RE

Z ZTlE. microSDHC h—REZEHEUBEZFICA ML =Y DFERAEZHBALET, UFEDH
BETIE. EOBENTRERIZEAIC. microSD/microSDHC/microSDXC 71— K% microSD h— R &
xicLXEY,

6.11.1. ANL—YRARICFIERT S

Linux TlE. 77 ERAARER T 7AILPT« LI NV, —DOARBESICEFEHSINTVWET, HD
ANL=IFNARADT 7AWV AT L%, CORBEICEMNTSZE%E, NUOVYRNTBEWWET,
NOYhZE{ITS5IYY RIE. mount TY,

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

mount [-t fstype] device dir

6.92 mount AV Y REH

-t ATV a vk fstype [TIE. T 7AWV RTLIATHIBEVLE T, 77AIIVARTLIAT
DIBEITEIEAIEE T, B ULIES. mount INXNY RIET7AINIVRATLAYA T2 HERALET, CDHE
BERITUHBEYREDEEFIRDEFEADT, BHICT 7AILVAT LY A TH9H > TWBDIHEIXHE
TIICIEELTLIEE W, FAT32 7 7MLV AT LADIFEIE vfat . EXT3 7 7MLV AT LDBEIE
ext3 ZIEELET,

BEE. BALLEDD D microSDHC 1— Ri& FAT32 Ffcid exFAT
T77ANWNIATLATTI A=Y Y hESNTVWET,

device I, ARL—=IFNARADTNART 74 AZIEELEXI, microSD H—RD/\—F «
Yayv 1 OFEE /dev/mmeblkipl  /X—=F > 3> 2 DIFEIF /dev/mmcblk1p2 £72D T,

dir [Cld, AML=ITNARDT 7AWV AT LZIYVVRTBDTA LI NIZEELEXT,

259



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

SD A% —7x—X (CONT) I microSD A—KRZ#EA L, UTICRI ATV REETIT D&, /mnt
T L7 KJIZ microSD I—RDT7 74NV AT LN TV RNTBZENTEEXT, microSD H1—K
RADTZ 7AIVIE /mt T L7 MNIVMUTICRZADELSICEDXT,

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

K693 ARL—YDIYTIV K

6.11.2. AL —YZR2ICMO AT

ANL—VEZLICHOANTICIE. PYNITYRNEWSHEERDETT, PYVYIYRNEITSOAYY
Ri&E. umount TY, A a>ve& LT, PUNTIYRNULIEWTFNRA AN TV RSN TWETFTos LY K
EEELE T,

Larmadillo ~1# umount /mnt

K694 AhL—YDFUIYIV K
6.113. ARL—YDN—=FT 0 YaVyEEELETAx—Y v

BE. BALULEDD D microSD A—R¥ USB XEVIF. —DD/N—FT 13> &HFE, FAT32
T7AINWNIRAT LTI A—=N Yy hEnNTWET,

IN—TF 14 YaVviEREZBELUWEE., fdisk ANV REFALUEXT, fdisk AV ROFERFIE L
T, —2DIX—FT 4 Y3V TEBREINTWS microSD I1—RD/IX\—F 0 avE, 2 DICHEIT 0%
MK 6.95. fdisk AY Y RICKB/I\—T 1 Vg VERE, LRULET, —E. BFEO/N—FT 7 >3V ZHIkR
LThs, it 724X INR—FT0arva_2FEBRLTWET, £BEO/X\—FT 13 Vi
100MByte. Z26HD/IX\—FT 1 2 aVICEDDREZEIDHTTWVWET, LBED/N—TFT 1> 3 >I(d /dev/
mmcblk1pl . =D& lE /dev/mmcblk1p2 &4 D F£ 9,

[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
Partition 1 has been deleted.

Command (m for help): n
Partition type
p primary (@ primary, 0 extended, 4 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (1-4, default 1): 1
First sector (2048-15138815, default 2048):
Last sector, +/-sectors or +/-size{K,M,G, T,P} (2048-15138815, default 15138815): +100M
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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.

X 6.95 fdisk A¥Y Y RIc&B/I\—FTF 1V a3 VEE

FAT32 77 AWV AT LATANL—=IFNA R ET A=y hT B(CIE. nkfs.vfat ATV R%&{EH
ULEJ, Fre. EXT2 ¥ EXT3. EXT4 774NV AT ALATT7A—~N v I B, mkfs.ext2 ¥
mkfs. ext3 . mkfs.ext4 ANV RZERALET, microSD I—RD/IX—F 123> 1% EXT4 771)L
VATALATT7A—NY NTB2AXY RFAZRICRUET

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

6.96 EXT4 7 7 1LY AT L DHEE

6.12. Ry v+ —&HK>

buttond Y —EXZFEHATZIET. MYVYPF—ANZERNY A —E T 2NBEEHEICKRETEZXT,
/etc/atmark/buttond. conf [C BUTTOND ARGS Z35ET B2 & T, BMEEIBEEI DI EMNTEET:

. ——short <key> --action “command” : J@¥# L DFKE., ¥—% 1 HURICH T IETERL &RH U
"command"ZETULE T, BHITIRAERIE --time <time ms> A TSI 3 TCLEEAFETI,

- —=long <key> --action "command” : RIF U D&KE, ¥—%Z 5MWBUKLIF /=51 > T "command"
ZETULET, RIFLERH T IRERF/EIE —-time <time msd A 7> 3V TEBOBETT,

-1 DOF—ICX U TERDORENFAIETT ., RIFLDRENER D DIH5E. MULTIDREL L
—EHERVWKBICRESINTWVWS "command" ZE1TLUE T, &R TF—ZREL BRI, F—Z8
UBREICIH U e "command" ZE1TUE 9, (Bl : buttond --short <key> --action "cmd1" --
long <key> --time 2000 --action "cmd2" --long <key> --time 10000 --action "cmd3" <file> %
ETUEE. 1 BEAICEET & "emd1'. 2 B E 10 BBAICEET & "cmd2". 10 BZz#Z fc
5 "emd3" ZETLEI),

- ARUREZRBIEE T 256, BHOBEVWREZLICEEL TSIV, 058, 1 WERE
LicWimza, 18 - 05 WOIRETIEEY 5& 0.5 WHERINE T,
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. ——exit-timeout <time ms)> : FRF U=BEBDEIC buttond Z=1EL X9, EERFOMICILU 2
WERICEZEFT,

- F—DERFED --exit-after A7V 3y F—D AV REETUMEIC buttond #=E1EULE T,
F—OWHE—EULIRITULREVWESICEZET,

6.12.1. SW1 OEHR U &R\ L O

LUTIRF7AINMEMIFTLUILEETSWI OBHULERBLOZFNZNOHEICOVY REETIE
5B~ UET,

[armadillo “J# vi /etc/atmark/buttond. conf (1)

BUTTOND ARGS="$BUTTOND ARGS --short progl --action ’date >> /tmp/shortpress’”

BUTTOND ARGS="$BUTTOND ARGS --long progl --time 5000 —--action ’date >> /tmp/longpress’”

[armadillo ~]# persist _file /etc/atmark/buttond. conf (2]

[armadillo “J# rc-service buttond restart (3]

buttond | * Stopping button watching daemon ... [ ok ]
buttond | * Starting button watching daemon ... [ ok ]
[armadillo “]# cat /tmp/shortpress (4]

Tue Mar 22 17:16:42 JST 2022

Tue Mar 22 17:16:43 JST 2022

[armadillo ~1# cat /tmp/longpress
Tue Mar 22 17:16:48 JST 2022

6.97 buttond T SW1 %>
buttond DREZ7 7ML ZRELEFT, CDHEITIE. L DIFE /tmp/shotpress (C. 5 #
D EDODREUDIFZE /tmp/longpress ICHRMZHAULET,
BET7AINERELVLET,

buttond U—EXZHBiLEISEE T, I TIIHEEREHRLZ 20, RELZ 1 E8fTofc&L
*x9,

BenlcRB=ERLEI,

© 60 ©

Debian kik& ABOS 3.18.4-at.4 LIETTlE. SW1 O#T% ENTER F£—
DIVY)—=REULTEDYTTWE U, ABOS 3.18.4-at.4 L&D ABOS
<[ CEMEIC U e WiBEIE armadillo-600-button-enter.dtbo % /boot/

= overlays.txt (TIEEMUL TLZE W, FFilllE 3.5.5. DT overlay IC &% 7
AIRARX) =SRBLLIEI W,

6.12.2. USB F—M— K DOX &
USB F—R— R PMDANT/INA RICHERIBTEEXT,
1. FIAAREEHELTHS, buttond TFNA AR EF—T—REEBLET,

[armadillo “J# buttond -vvv /dev/input/* /dev/input/by-%/% o
Skipping directory /dev/input/by-id
Skipping directory /dev/input/by-path
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[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

6.98 buttond T USB *—R—RDA XY N EFERT S

© buttond & -vvww TRHREAICLT, INRTOFNA RZEZEBELE T,

@ FEDX—%IWI L LEFTCTRL =D D /SR THRHEINFE LTce —BLET D by-id D/
2EEZTHEET,

2. USB TNARZNTIEHHBNDEITDT, -i (inotify) TEEREINTBZANT/INARELTEM
LEF, €5 LBWETNNAREHN UL E( buttond AMELELE 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 --short LEFTCTRL --action ’podman start
button pressed _container’”

[armadillo ~]# persist file /etc/atmark/buttond. conf

[armadillo ~1# rc-service buttond restart

X 6.99 buttond T USB ¥—/R—R&#KS

6.12.3. Armadillo BERICOHRY VICKIHT B HE
Armadillo &Il IcDH. HlE LT SWI1 ORBUICKRIDT D HEEBNULET,
/etc/local.d/boot_switch. start [CIEREIHAEZIEE L /= buttond ZEEI S B2 EZELH U ET,

buttond MEE L THS 10 LA SWT1 Z—ULERFL I B & myapp 0)]/7_-#0)%%71]127\
lc USR1 55 %%D %9 (7 7")'7’—/3/15|J’C1.=.75%2m1.=.b’(' FINYTE—RBREIYTIDEZ S
ETYT), SWI H* Armadillo EEIRTICH S /15 & &, buttond DiLE)—WEICEST a’niﬁ'o

[armadillo ~]# vi /etc/local.d/boot switch, start
#1/bin/sh

buttond /dev/input/by-path/platform-gpio-keys-event ¥ (1,
—-exit-timeout 10000 ¥ @
—long PROGT —-time 1000 —-exit-after ¥ ©
——action ”"podman exec myapp kill -USR1 1”7 & @

263



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

[armadillo “]# chmod +x /etc/local.d/boot switch,start
[armadillo ~]# persist file /etc/local.d/boot switch.start

6.100 buttond T SW1 % Armadillo &R D A2 1T 1) 2 REH

(1) SW1 ®AAH% /dev/input/by-path/platform-gpio-keys-event 7 7 JL®D PROGI & L T T
£,

(2) buttond &% 10 MEBIT 2K TULET,

©@ SWI Z—ERAMULAEEISIKKTULEY,

(4

6

H—EXEUTEES R DRENB WD & Z[HIFT TNV 7750V REEBILE T,

13. #ER D Armadillo DEEAERIET S

ZDETIE. Armadillo Base OS BHM B ZEAAA I —F—HBORRERFICRIZIDEETO
7742V —=I)LTHS Tatmark-thermal-profiler; [CDWTHBNMNULET,

6.13.1. EEAEDEEN

Armadillo R FZ T & ICHEREESENRESNTVWETH, TN5I1EH < FTHEEERICHREMS
EHICHDFFTHERAULEEEDELZTHD ., BEARICIEBFOERDOHERAPHADEERLRE TRLE
DAY T@EDICHESBRWEENH D FT, £fc. Armadillo [Cid CPU F1cld SoC MMEEDREM E
ICirdE, BENICY Y Y ROV T B —TILI vy NI O VEENEBHEINTWET, TDoH.
IHEMICIE Armadillo ZHAAA LR E % ERAKERZEORETHESIE DD, ERICEEZEHAIL T
KERARKD CPU XU SoC BENEDREEXETLENDD, U—TILIv v NT IV SBRWH ZHE
NOZHENH D EFT,

Armadillo Base OS #B#HE&ETIE. EMEFRD Armadillo DEREREZZEEL CSVEATHAT
% atmark-thermal-profiler ZFIAT 5 &N TEXI DT, BEMEICRILTEIENTEXT,

6.13.2. atmark-thermal-profiler Zf Y A —IL 9 %

atmark-thermal-profiler (& apk /Xy T —I TRABEASNTWEI DT, apk add AYXY RTA VR
N—=ILg B2 ENARETT,

[armadillo ~]#f apk upgrade
[armadillo ~J# apk add atmark-thermal-profiler

6.101 atmark-thermal-profiler Z1 > XA k—ILF %

atmark-thermal-profiler (&7 /\y 7' (&) AE TREBRZ NEXR U E
9 %Y —ILTY, atmark-thermal-profiler (&, ftt®d apk /Xy Fr—I&
[EEkIC persist_file -a Y Y RTKENICTA VA R—=ILLTE L Z EHTA
BETT A, OF DRED=HIC Armadillo HESI L TLWSE eMMC AD
2T AHZHEITZDT, Armadillo ZHAMAAZERDOERKFICEIN L 2
FFRICLUTRLLSZERHEBLULEE A

atmark-thermal-profiler % XHIC1 > XA =)L 9 21551, ERBRIC
FATHIBRL T IEE W,
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6.13.3. atmark-thermal-profiler %217 - E1L9 3%

'® 6.102. atmark-thermal-profiler 232179 %, I[c/RI IV RZEXTI ST & T, atmark-
thermal-profiler HD&I{EZREHB L F£ 9,

[armadillo “1# rc-service atmark-thermal-profiler start

X 6.102 atmark-thermal-profiler #3179 %

'® 6.103. atmark-thermal-profiler Z{E1t9 %, [C/RIINXY REETIT S & T, atmark-
thermal-profiler HN&fEZ =1L L E T,

[armadillo “1# rc-service atmark-thermal-profiler stop

¥ 6.103 atmark-thermal-profiler Z{£1E3 %

6.13.4. atmark-thermal-profiler B"E AT 2077 71 L ZHERT %

atmark-thermal-profiler (&, >~ X h—JLE%HL S BEIRICREY CPU &3, Load Average &
EDIFEHE 30 T 1 EQFEATES. /var/log/thermal_profile.csv ICIBEE LU TWE XY,

5

: (AB)

[armadillo “J# head /var/log/thermal profile.csv
DATE, ONESHOT, CPU_TMEP, SOC_TEMP, LOAD_AVE, CPU 1, CPU 2, CPU 3, CPU 4,CPU 5, USE_1,USE_2, USE_3, USE_4, USE_

2022-11-30T11:11:05+09:00, 0, 54, 57, 0. 24, /usr/sbin/rngd -b -p /run/rngd.pid —-q -0 jitter:buffer size:
4133 -0 jitter:refill thresh:4133 -0 jitter:thread count:1, /usr/sbin/chronyd -f /etc/chrony/
chrony. conf, [kworker/1:3H-kb], podman network inspect podman, /usr/sbin/NetworkManager -n, 22,2,2,0,0,

6.104 O 7 7 1 ILORAHI

thermal_profile.csv @ 1 {TEHIEANYF1TTY, ZINCTDWTDEERE%Z 5%k 6.5. thermal_profile.csv
DEFDERA) ICEEHUEX T,

5 6.5 thermal_profile.csv D &5 D4R

Y& e

DATE Z0TOF—YWEHKTY, "F-B-BTREIW+I1LY—2" OFXTHEAINET,

ONESHOT ZOFH 1 DFTDF—FE Y=Y vy M IVESTY vy T URRTINIRKICE
BEIhlkccezRUET,

CPU_TEMP SRR CPUBEARUET, BAIIECTT,

SOC_TEMP ST R D SoCBEERUEY, BAIX'CTYT, BAL> THIERIET. ZDBEIFEHICK
DNEI,

LOAD_AVE AR RSB 1 2O Load Average TY .

CPU_1 SHAIRER O CPU EAZE 1 10 7Ot R TY,

CPU_2 EHAIRE R CPU ERE 2 0 7OEXTY,

CPU_3 AR R D CPU EAE 3O 7AERXTY,

CPU_4 SHAIRER D CPU X 4 10 7OE R T,

CPU_5 PRI R D CPU EAE S LD 7AERTY,

USE_T AR S @ CPU £AX 1 i@ 7O0€ XD CPU ERERTT,

USE_2 SHAIRF R CPU (£AZE 2 i 7O A M CPU ERETY,
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~y & i

USE_3 A S @ CPU AR 3D 7O XD CPU EAKTI,
USE_4 sHARE SR D CPU HAX 4 10 7O XD CPU EBETY,
USE_5 HAEF R @ CPU EAK S5 D 7O XD CPU EHAEK T,

6.13.5. mEAIERR O
atmark-thermal-profiler Z{ER L TESNOV 7 71 ILORBRZDT UL THEFT,
6.135.1. Y=V I v v UV REDHER
FH. FALTWS Armadillo M CTH—TILI vy ROV TEINMERLTHEEEXT, T

l&. Armadillo Base OS ### L TW% Armadillo-loT ¥— ko x4 G4 2 LET, HOEZT
FESNBERENERZEENBZ T EISEEL TR,

[armadillo “1# cat /sys/class/thermal/thermal zone®/trip point 1 temp
105000 @
[armadillo ~1# cat /sys/class/thermal/thermal zonel/trip point 1 temp
105000 @

6.1056 ¥ —< Lo v v hFY VimE O (Armadillo-loT 7'— k7 = G4 ZHII)

(1) CPUDY—TILY vy R IVRETY, SUCTRIESNTVLWEDT, 105CTH—VILY vy
KNIV ITBZENDIDET,

(2] SoC DY =X I v Yy hFTIVRETY, SUCTRELESNTVWBDT, 105CTH =TIl vy
hNFOVFTBZENDLNDET,

6.13.5.2. RERAERRDT S 71k

atmark-thermal-profiler A9 % 0% (thermal_profile.csv)id CSV 7 7 1 JLIRD T, RIEXRE
VIRTAYR—=MULTIZ 74T D ENAFRETT, Ihlck D Armadillo BMEFDEEDZE(LHYA]
Rk, BonN3BEHELARLPIKKDET,

X 6.106. Armadillo-loT —hk 7V x4 G4 TERBULIREDY Z 71 I& Armadillo-loT ¥—~h7
1 G4 £ T—7EHME atmark-thermal-profiler 3517 U THUS U 7o thermal_profile.csv & Google X
TLYRY—KTIZ7{LIEHDTY, FIDTHIT. BHT stress-ng AV RZETLT CPU I
BEES5Zfzté. stress-ng Y Y REZELELTCPU & SoC DBENTINZDEFSZBOT—F T
—g_o
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== CPU_TMEP == SOC_TEMP

65

60

55
50
e
"
o
o 45
40
35
D H DD DD DD DD DD DD DD DD DDHDHDDD DD D DDHDDDHDDDHDDHDHDDHHDHDD
PSP ESSS PSS PRI PLRLTLETRLERE PP ERES PRSP S SRS PP S
S S S o o s e e e e S e e e S e el
B A A A
B s S I S S I G O A UG
SRR LI AR IR ISR ICHCHCH SIS EICEIC IR TR
Ll T A A S AP NN
O O R O O O O OO OO PO O OO OO QPO NPT O QRPN OV ORI
S S o o o o ol o ol
S0 G T Y G Y G P Y O Y DY G S o Y G I Y ¥ G i i O ¥ P G D Y G o O G i
A A A AR AT AT A

6.106 Armadillo-loT '— kDU x4 G4 TREBUIEBEDT 7
72 7 Ot IFEE (C) T, BENIER T, FULRIEZ CPU ORE. FRWVLRIE SoC DREAZRLT
WEzd, cDTZ7&, T6.135.1. H—< I+ v NI VEBEBEDOHESR, TELY—<ILYvY Y RTD
VBEERHENRSDE. CPUICERIZENMNITZETH>TH SoC DREEIFX 6O CHIBIFEXTUNENST,
ZCDETEIK Armadillo PSEENICENIZERBZR > TWAHh Z V0 HTHERTEZE Y,
6.13.5.3. CPU EAAX DR

atmark-thermal-profiler (&. REEDRER I Th< CPU EREEXLE CPU FREXOSVW O XI(C
DWTHEE L TEHRULE T, CPU FEAXICDWTIE thermal_profile.csv @ CPU_1~CPU_5 3] &,
USE_T~USE 53R LTI W, BICDWTEL L T 6.5. thermal_profile.csv D&FD
SEHBH) ICEEE->TWVWET,

—RMIC CPU ERENE <G5 &, CPURMMDEESEL BN ET, €0, BEUCRELS

WiEHIF. CPUERAXROeWOEXICERLT. CPU ZEKICERAL TWBER LB WLELTA
PNTWRWH R EZERT 2 EZ2HBIITHLET,

6.13.6. BEE VY —Dtk

Armadillo-640 DRE > U —I&. i.MX6ULL ® TEMPMON(Temperature Monitor)ZF]FB L TWL
ESCIN

EFERDORE TIE. ARM Rfcld SoC DRIERED 105°C Bl ECR > fiBE. Linux h—xRILIEY
AT LEFIELET,

HERE - AIEREEE: -40~+105°C

sysfs thermal 72 X7« L2 . /sys/class/thermal/thermal_zone®
~U

6.14. Armadillo Base OS #7 v 75— K9 3

Armadillo Base OS (& SWUpdate IC& > TP Y IT— KT B ENTEXT,
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7y ITF—RNFTBRRICIE. rootfs 77 AV RATLICAVAN=ILENET7T7A4ILEIRNTHEL T,
7Y ITTF—hRDHFEE /etc/swupdate preserve files ICRBEHINTWBS T 71 ILTH UL\ rootfs =1E
D %9, 76.5. swupdate_preserve_files [cDWT) #SBLTLEE L,

7Y IT—=RTT77A4ILEHIBRL TU X > 72HEI(C abos—ctrl mount-old TREID Y X7 L% read-only
TYOYRULT, HIBRENET7 7ML EIE—FBZEHTEFT,

6.15. O—JL/\y VIRRBZMHEFRT S

Armadillo Base OS @ JL—h 7 71 IV AT ADENTEEF TERL R B EICBENICEID/\—
VayvTHEHULET,

B THEERT ZNENDH BIBSIC abos-ctrl status TA—JLINY T INTEINESHDEINTEZ
ERS

WERIGE BIZE. BOOT7 7V =3y 7y 77— NBRICEENS > 2155). abos-ctrl
rollback TFEIOO—)L/INY IZEREETT, O—ILNNYZICTS—rRFniE. BiEEgLcO—/L/\y
7T TULET,

K. [var/at-log/atlog ICYIDBEZDRICHIT AV ZEZTLTITD T, FABEDRFICE>TLIEE L,

[armadillo “]# cat /var/at-log/atlog

Mar 17 14:51:35 armadillo NOTICE swupdate: Installed update to /dev/mmchlkOp2: ¥

extra os.sshd: unset -> 1, extra os.initial setup: unset -> 1

Mar 17 16:48:52 armadillo NOTICE swupdate: Installed update to /dev/mmchblkOpl: ¥

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/mmchlkOp2: ¥

other boot: 2020.04-at5 -> 2020.04-at6, container: unset -> 1, extra os.container: unset -> 1

6.107 /var/at-log/atlog DA DA

6.16. Armadillo EEIFICAVTFDOATRI U TR ZRTT S

BERICENRAI U TR EESERLDICIFIVTFEVTRTIZI & ZHRLEY, 6.24. 3
VTTERBRET 7 A I EElT %1 #SRUTILES W,

AT F CTEITAREREEIC. Tlocaly Y—EXEZFE S EMNTEET: /ete/local.d 4 LT KV
[C.start 77 M ILZBVWTHEL EBFFICEITINT, .stop 771 ILISKRTRICEITINE I,

[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 ~1# persist file /etc/local.d/date test.start (3,
[armadillo ~]# reboot

1 (&8)

[armadillo “1# cat /tmp/boottest (4

Tue Mar 22 16:36:12 JST 2022

6.108 local —E X DETHI
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()

6.

a4

KEE{b&IC fw setenv -s /boot/uboot env.d/[T7 7 A IE] TEHEEZAATLIEET W,

AU TRZEDET,

AUV T ERTAEICLET,
AV T he®REFELT, BEBULET,
EfTenfc e zERLET,

17. u-boot DERIBEZE DT

u-boot DIRBEHEZEJ S|cIE /boot/uboot env.d/ T« LT KYI
IWERBLXY,

T 714 ILDEIE fw setenv BNRS T EMTEDHDT, ULTDEEDTY

- THREBTRERIAV K ERDNSA. EREIhET, Fleo BEEBNORAZRT =

BHLERINETT,

CRIEZENED N

CERETT

a\VAN RS>

- [ZBH]=[E] TEHERELE T, AR—AVP5|BANZEOMOXFIFBENTT DT, EHDEH]

EEICARERXFZANLBVELSITERLTLLEE W,
- [BH]= TERZEHEUE T, ENRVGRICEHNEESNET,

D7 7AINICED 7Yy 77— MARBIE swupdate TF7 v 77— NI BBIGEREINE T,

ETHDIATLICEENHD EFBADT, BRET 71 )L%Z swupdate TEEX LR WG

swupdate T7 7ML ZEE U HBEICIF. ZHIF T SICHAHAEZNE T,

a7 7AIL

[armadillo “J# vi /boot/uboot _env.d/no_prompt (1]

t bootdelay % -2 ICERET BT ET u-boot DT7AVITMNEEMELET
bootde lay=-2

[armadillo ~1# persist file -v /boot/uboot _env.d/no prompt (2

" /boot/uboot_env.d/no_prompt’ -> ’/mnt/boot/uboot env.d/no_prompt’
[armadillo “]# fw setenv -s /boot/uboot env.d/no prompt (3,
Environment 0K, copy 0

[armadillo ~]# fw printenv | grep bootdelay (4]

bootde lay=-2

(o)

6.109 uboot_ env.dd A7 147771 ILDAI

AV 747774V 2EBRULET,
77K LET,
EHEESAHET,
EEAALERZHERLET,

mkswu /N\—I 3> 4.4 IENRKETY, REBLRIGEIET7ZY 7T7—K0UT

<&y,

[ATDE ~]$ sudo apt update &% sudo apt upgrade

269



Armadillo-640 #@®~¥ =27/l
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ZXHld. /usr/share/mkswu/examples/uboot env.desc ZZ&ZE|[C L TK
EE U,

6.19.1. 7—hO—4%—%EJLRT %, DRRIC u-boot DFT7 AL M %
ZEUBEY. u-boot D7OY 7 KT Tsetenvy ¥ Tsaveenv, =%
TUTH. /boot/uboot env.d/00 defaults [C&K>TEENT Y TTF—K
DRIty hEhZET,

00 defaults @7 71 JLIE Base OS O—ZPTCEFINDZEHEHDET
DT, BEELEOHEBREAND T 7ML EE>THEELTLEESW, 771
JWIETZILT7 7Ry NETUIEBEINET, 00 defaults I[CHDIEHEED
T7AINCHBREUVIBERRZFOT7AILDELITIED T,

FE7R u-boot DIRBEHZLUTICRULEX T,

£ 6.6 u-boot DEELRBREBELH

REXH

SiEH T7#)VME

console

VY —=IDOFTNA R/ —RE, UART ODIR—L—hEZIEELE T, ttymxc0,115200

bootcount

EEEHERLUET, YIEREIFIC 1 &40, BEIckRT EICT 1
VOUXYRNEINET, I—H—F > KD bootcount —E ZAA%E
gxhde, COEEFIIYT7EINET, ZOEI "bootlimit"Z#Z /=
FalEO—ILI\y 2o LEY, O—)L/\y I DFEMICDWTIE.
r3.23.4. O—J)L/IX\vo (UAIRU—=); ZBRBLTLLEE L,

bootlimit

"bootcount" @O —)LI\y V& fT5 ULEWMEZIBELE I, 3

bootdelay

RFE—RICBB T BODF—ANZHFORHEZEE L I (BAL 0
Mo ROMERFFRGEREFEET,

-l FANOBERICESTRFIE-RNCBBLET,
- 2 F—ANDEEICESTRIE—_RICEBLEEA,

image

Linux I—RIAX—=I T 7A4ILD/IXRATT, "mmcdev'TIEES L boot/Image
eFNRA 2D, "mmepart" TIRESNI/X\—FT 123>V DIL— KT«
L7 KMUDSDET/IATIEELE D,

fdt_file

DTB 7 71 ILDI/RRATY, "mmcdev' TIEE I NI=T/\1 AD., boot/armadillo.dtb
"mmcpart' CIEESINL/N—TFT 1 ¥avDIL—rFs LI KNUDNS
DEF/INRATERELE T,

overlays_list

DT overlay DFRE7 71 ILDI/IRRATY, "mmcdev' TIRESI T boot/overlays.txt
INAZAD, "mmepart" CIEESN/N\—TFT s a>DIl—rFTa L
7 hUDSDIEM/KZATIEELUE T, DT overlay OFHRICDWTIE,
r3.5.5.DT overlay IC&BDHAINA R ZERUTLLIEIL,

mmcautodetect

mmc 7/ 2D BERHEEEOT /BN ERELE T, yes ZEE yes
LTimBE D, u-boot BEENE N fc mme T/ A EEIRIIC
mmcdev & UL THIAENET,

mmcdev

"image"®"fdt_file"TIEESINLT 7AILHAEEL TH S mmc T/N 0
AADAVTY Y RAZIBELE T, 1 VTvIXE mme T/N1 XD
RIGIERDED T,

- 0: eMMC

- 1: microSD/microSDHC/microSDXC 1 —R

"mmcautodetect"iC yes NMEE SN TWBIHZE(E. u-boot DELED
Rlc FE=EINET,
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TS FafR

REEK

FiEA

T A NME

mmcpart

"image"®"fdt_file"TCIEES N7 7 ILHEE L TH .
"mmcdev' TIRES NIz mmec FNA AD/NK—F 1 ¥ a VvESEIEE
LE 9, "mmcautodetect"ic yes BMEE SN TWBHEIE. u-boot
DOEERIC EEEINnET,

1

mmcroot

=K 77NV ATLADBREBEENTWETNA R/ —R& YUY
RAT7>a3V%IEELET, "mmcautodetect"|c yes BMIEESI N T
W2i5EIE. u-boot DRRENRFIC EEZSINET, overlayfs ANIEL

HEELRLK R 2IBEDHZD T, ro DI/EIRFEBELLRVTL LIV,

/dev/mmcblkOp1 rootwait
ro

optargs

Linux 1—XJLICEIRE/NS X —F ZIBELE T, "quiet'=HIRT %
& AV —=ICEBOVDEAIND L SICHRD ETH, EENRHE
MRLED £, nokaslr ZHIBRI % &. KASLR(Kernel Adress
Space Layout Randomization)B’E#1 & 4D Linux 1—=XJILDIR
BPZRLAZEHNZ VT MEEhET,

quiet nokaslr

loadaddr

Linux 1—XILARAM ICO—REN2YEBF7 RLAZIBELE T,

0x80800000

fdt_addr

DTBARAM IcO—REN3YEBF7 RLAZEEL T,

0x83500000

overlay_addr

DT overlay 7 —7 % & U THIFEE N2 RAM OB RL X%
BELET,

0x83520000

6.18. SD 7— h DjEH

ARETIE. microSD A—RHSEELEF(UE 'SD 7—h, EXREULET)ITZ2FIEZRLET, SD
T—hEFEBRTZE. MicroSD AI—RZRDBEZ DI ETIYRTLAAN A=Y ZZEBEIT DI ENTEX
I, REICRTFIEEETT B0HICiE. B2 8Gbyte LLED microSD A— R EZREE UL F T,

=

6.18.1. 7— b T« XU DIERK
1. J—hFARIAA—YDOELRLET

r6.19.3. Alpine Linux L—h 771 ILV AT L%ZEILRT %)
alpine/build-rootfs [c3 %X 2 Y 7~ build image &

TEJLR U7 u-boot-dth. imx ZFJBBUEY,

SD 7—hZTofcHBAE. 7—hO—%—DFKREIF microSD 1— R (TR
FEnET,

TEHHASNTWEY —XY U —
6.19.1. 7—hO—4%—%ZEILRT 3,

1 (BB8)

—-boot ~/u-boot-[VERSION]/u-boot-dtb. imx

[ATDE ~/build-rootfs-[VERSION]]$ ls baseos-640%img
baseos-640-[VERSION]. img

[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build image.sh --board a600 ¥

2. ATDE IC microSD h—RZ#EHRLULE T, FULKIE 3327 BOAUARET/INA XADEAR, %=
SEZICLTLIESE W,

3. microSD h— ROFNA RL%=ZHERLET

[ATDE ~J$ Lls /dev/sd?
/dev/sda /dev/sdb
[ATDE ~]$ sudo fdisk -L /dev/sdb
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Disk /dev/sdb: 7.22 GiB, 7751073792 bytes, 15138816 sectors
Disk model: SD/MMC
: (HB8)

4. microSD I— RV TV hEhTWBigE, 7NV NULET,

[ATDE ~J$ mount

1 (H8g)

/dev/sdb1 on /media/52E6-5897 type ext2

(rw, nosuid, nodev, relatime, uid=1000, gid=1000, fmask=0022, dnask=0077, codepage=cp437, iocharset
=utf8, shortname=mixed, showexec, utf8, f lush, errors=remount-ro, uhe lper=udisks)

[ATDE ~]$ sudo umount /dev/sdbl

6.110 BEIY DU Y hEnfz microSD h—RO7>I o>k

5, 7=rTARTAA=IDEZIAH

[ATDE ~J$ sudo dd if="/build-rootfs-[VERSION]/baseos-640-[VERSION]. img ¥
of=/dev/sdb bs=1M oflag=direct status=progress

microSD 1— RDMEICH LD XTI H. ESAAIIF 5 PEEIGHDXT,

microSD A—RD/X\—F 4« ¥ 3 VIBRIFRD LS ICE>TWET,
% 6.7 microSD A— R D/X\—F7 1 ¥ a VB

= AN A7ty b P X B
5‘_
:{
P4
3
Y
- 0 10MiB J—hO—%—
1 10MiB 300MiB A/BZ7YyT7TF—hDODABEN—FT1¥aY
2 310MiB 300MiB A/B7y7TF—hOBE/N—T1 3V
3 610MiB 50MiB OVEAN—T1>3av
4 660MiB 200MiB 77—LUz7T
5 860MiB %D 77V r—vavRAN=T1¥ar

gdisk THERI D ERDELSICEDET,

[ATDE ~1$ sudo gdisk -l /dev/sdb
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.
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IS FafR

Number Start (sector) End (sector)

1 20480 634879
2 634880 1249279
3 1249280 1351679
4 1351680 1761279
5 1761280 60485632

Disk /dev/mmcblk1: 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)

Size
300.0 MiB
300.0 MiB
50.0 MiB
200.0 MiB
28.0 GiB

Code
8300
8300
8300
8300
8300

Name
rootfs 0
rootfs 1
logs
firm
app

6.18.2. SD 7— h DE1T

M6.18.1. 7—h T« RV DER) THER LT — KT« AU SHEENT 2 HEZHAL T,

1. Armadillo-640 I[CERZH&R AT %81IC. 7—KkFT 1 X2 % CONT(microSD X0 M)IciEAL

Yo Kfeo JP1 & IP2 Z2HicY v )I\TY3—FULET,

BRZRALET,

U-Boot 2020.04-at15 (Jun 09 2023 - 18:46:32 +0900)

CPU: i.MX6ULL revl1.1 at 396 MHz
Model: Atmark Techno {product}
DRAM: 512 MiB

setup rtc disarm alarm: Can’t find bus

WDT: Started with servicing (10s timeout)
PMIC: PFUZE3000 DEV ID=0x30 REV ID=0x11

MMC : FSL SDHC: 0, FSL SDHC: 1

Loading Environment from MMC... OK

In: mxc_serial
Out: mxc_serial
Err: mxc_serial

switch to partitions #0, OK
mmcl is current device

flash target is MMC:1

Net: eth0: ethernet@2188000
Fastboot: Normal

Saving Environment to MMC... Writing to MMC(1)...

Normal Boot

Hit any key to stop autoboot: 0

switch to partitions #0, OK

mmc1 is current device

Cannot Llookup file boot/boot.scr

6859976 bytes read in 1420 ms (4.6 MiB/s)
Booting from mmc ...

37363 bytes read in 93 ms (391.6 KiB/s)
Loading fdt boot/armadillo.dtb

Cannot lookup file boot/overlays. txt

0K

it Booting kernel from Legacy Image at 80800000 ...
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Image Name: Linux-5.10. 180-2-at
Created: 2023-06-09  9:48:24 UTC
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 6859912 Bytes = 6.5 MiB
Load Address: 82000000
Entry Point: 82000000
Verifying Checksum ... 0K
it Flattened Device Tree blob at 83500000
Booting using the fdt blob at 0x83500000
Loading Kernel Image
Loading Device Tree to 9ef1d000, end 9ef49fff ... OK

Starting kernel ...

.. RS, ..

Welcome to Alpine Linux 3.17
Kernel 5.10.180-2-at on an armv7l (/dev/ttymxc0)

armadillo login:

6.19. Armadillo DY 7 ko 7ZEILRT 3

Z 2Tl Armadillo-640 TEAT BV IRz POEILRAEZHALET,

6.19.1. 7—hO—%—%ZEIL RT3
ZZ Tl Armadillo-640 B3 DT — hO—%—A X—IELIL RS 3 HEEHALE T,

1.

Y —2X1— ROES

Armadillo Base OS X Armadillo-640 7 — k A —% — [https://armadillo.atmark-
techno.com/resources/software/armadillo-640/abos-boot-loader] "5 J—kO—%—
V—2R, 774) (u-boot-[VERSION].tar.gz) ZXRD L SIC¥F o >A—RULET,

[ATDE ~]$ wgets https://armadillo.atmark-techno. com/files/downloads/armadi L lLo—640/source/u-
boot-[VERSION]. tar.gz

[ATDE ~J$ tar xf u-boot-[VERSION]. tar.gz

[ATDE ~]$ cd u-boot-[VERSION]

F7AIMNAYTaF2L—> 3 VOEH

M 6.111. F7A4)MIAYTaF2L—YaVOERA, KRIIAVY REETLED,

[ATDE ~/u-boot-[VERSION]]$ make ARCH=arm armadillo-640 defconfig
HOSTCC scripts/basic/fixdep
HOSTCC scripts/kconfig/conf.o
YACC scripts/kconfig/zconf. tab.c
LEX scripts/kconfig/zconf. lex.c
HOSTCC scripts/kconfig/zconf. tab.o
HOSTLD scripts/kconfig/conf
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#f configuration written to .config

#

K6.111 F7A)AVT74FaL—avDiEA
3. EIR

ROOANVRZETULEI,

[ATDE ~/u-boot-[VERSION]]$ make CROSS COMPILE=arm-linux-gnueabihf-
: (BB8)

LD u-boot

0BJCOPY u-boot-nodtb.bin
CAT u-boot-dth.bin
MKIMAGE u-boot-dtb. imx
0BJCOPY u-boot. srec

COPY u-boot.bin

SYM u-boot. sym
CFGCHK u-boot.cfg

4. AVAM=)
EILRUET7—hO—5 = UTIRIEESHDAETIVAR—ILLTLREE L,
- swupdate TAI YA K—ILT S

mkswu O#E{L Z T o eI BEESINTWB RV TR ZFE>TSWU A XA —=IZEERLT
<T2&E Wy,

[ATDE ~/u-boot-[VERSION]]$ echo ’swdesc_boot u-boot-dtb. imx’ > boot.desc
[ATDE ~/u-boot-[VERSION]]$ mkswu boot.desc
boot.swu Z{ER L & L7,

fER S 1 fc boot.swu DA YA~ —JLICDWTIE 3235 SWU A XA—=I DA VA K—)b,)
ZSRIES W,

- 6.181. 7— T4 XRVDERR) TAYVAKR—ILT S
FIEESZEICLT. EJLREI Nt u-boot-dth. imx Z{F> T EE LY,

6.19.2. Linux 1—xXI)LZEILRT S
ZZTld. Armadillo-6840 BT D Linux h—R LA X—VE LR B EEHBELE T,

Armadillo-640 T, EARRICIE Linux I—RILAX—IZEILRT B0

ZEZHDFHF A, 76.19.3. Alpine Linux L=~ 771 ILY AT L%ZEI

R 2 OFIEZERET S & T, BED Linux T—FRILA X—=IH)L—
= N7 7A1ILY AT AICHAAENET,
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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,

NAIIA XU T Linux A—XRILA X—IZFAT 2HEEF. UTICRY
FlEZzZRU T LS W,

1. V—=XO—KRORYE

Armadillo Base OS xf & Armadillo-640 Linux 71 — % Jl [https://armadillo.atmark-
techno.com/resources/software/armadillo-640/abos-linux-kernel] ™5 TLinux 71—=xJL,
7 74 )l (linux-at-a6-[VERSION].tar) 2% 2>O—RKR LT, ROAYY RERTLET,

[ATDE ~J$ tar xf Llinux-at-a6-[VERSION]. tar
[ATDE ~1$ tar xf Llinux-at-a6-[VERSION]/linux-[VERSION]. tar.gz
[ATDE ~1$ cd Llinux-[VERSION]

2. F7AINNIAY T4 Fa2L—Y3>YOHERB

ROIANYRZETLEI,

[ATDE ~/Llinux-[VERSION]]$ make ARCH=arm armadillo-640 defconfig

3. A=AV T4FaL—Ya3VDEE

ROANYV R ERITUET, h—XN AV T4 F2L—YavOEEETLRBRWNGEIEZDFIE
[ERETT,

[ATDE ~]$ make ARCH=arm menuconfig

ONY REEFTIZEHN—FXIINAV T4 FaL—Y a3 VEREBEBNRRENET, h—xIL3Y
J4F¥al—YarvaZEE, "Exit"Z%EIR L T Do you wish to save your new kernel
configuration? (Press <ESC><ESC> to continue kernel configuration.); T"Yes"& L. 71—
FWAY T4 Fa2L—YavEEELET,

.config - Linux/arm 5.10.145 Kernel Configuration

Linux/arm 5.10.145 Kernel Configuration
Arrow keys navigate the menu. <Enter)> selects submenus -——> (or empty submenus
--—-). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M>
modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for Search.
Legend: [*] built-in [ ] excluded <M> module < > module capable

General setup -——>

System Type --—->

Bus support --->

Kernel Features --->

Boot options --->

CPU Power Management --->
Floating point emulation --->
Power management options --->
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Firmware Drivers --—-)>
[ 1 ARM Accelerated Cryptographic Algorithms ----
General architecture-dependent options --->
[*] Enable loadable module support --—->
[*] Enable the block layer --->
10 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 >

Linux Kernel Configuration X Z 1 —T"/"¥—Z# T35 &,
A—RINAY T4 FaL—YavORRETSIENTEXT,
A—XNAYT74Fa2L—yavyoyyRILAD—E)ZAAL
= T'Ok"ZZEIRT 2 &, BRP—HIT DY VMIILEZEFODH—ILIY
TJa4FaLl—yarvoBEBEr—8InExd,

4. EJLR

ROAXY REETULET,

[ATDE ~/linux-[VERSION]]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabihf-
[ATDE ~/linux-[VERSION]]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabihf-
LOADADDR=0x82000000 ulmage

5. /1A=L
EILRUIEA—XRIVIE, ULTIRRTEESHDAETAIVARN=ILLTLES W,
- swupdate TI YA K—ILT S

mkswu O#ELZE T el BN TWBR I TR EZFES>TSWU A XA —IEERLT
Vr-10%

[ATDE ~/linux-[VERSION]I$ /usr/share/mkswu/examples/kernel update plain. install.sh 7/
mkswu/kernel. desc

Installing kernel in /home/atmark/mkswu/kernel ...

"arch/arm/boot/ulmage’ -> ’ /home/atmark/mkswu/kernel/ulmage’
“arch/arm/boot/dts/armadi l Lo-640-at-dtweb.dtb’ -> ’ /home/atmark/mkswu/kernel/
armadillo-610-at-dtweb. dtb’

HC1:))
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INSTALL arch/arm/crypto/chacha-neon. ko

INSTALL arch/arm/crypto/curve25519-neon. ko
)]

DEPMOD [VERSION]
Updated /home/atmark/mkswu/kernel.desc version from [PREV VERSION] to [VERSION]
Done installing kernel, run “mkswu ”/home/atmark/mkswu/kernel.desc”” next.
[ATDE ~/Llinux-[VERSION]]$ mkswu ~/mkswu/kernel.desc
/home/atmark/mkswu/kernel.swu Z{ER L E L7

6.112 Linux 1—=xJL%Z SWU TT YR N—JILT B A%

EE S nfc kernel.swu O+ Y A~ —JLIEDWTIE 3.2.35. SWU A X—=I D1V X ~—)b,)
2ZRES W,

swupdate_preserve_files ODE#H B OFRIC /boot & /Llib/
modules ZH#RFIT DL DICEBMULET, h—XRILZA VA N=)L
U 7c#&Ic Armadillo Base OS ZF# L TH. Z D kernel.swu
DH—RILDNEREINE T,

/ 2D kernelswu %A Y RXAM—I)LF BEIE /etc/

BEDODHA—XIVICERD FzWh, BITFD T 6.113. Linux 1—%
JL% build_rootfs T4 VX ~—)L9 %A% T Armadillo Base
OS OEHFOA—XINLZHFRHULEWEHEEIE /etc/
swupdate preserve files 5 /boot & /lib/modules D1T% Hl
PRUTLEE W,

. build_rootfs THFILWIL—K 771 AT L% EILRT B5E(E build rootfs ZER U
BICUTOOTY Y RTAYAM=ILLTLEE 0N,

[ATDE ~/linux-[VERSION]]$ BROOTFS=$HOME/bui ld-rootfs-[VERSION] ‘)
[ATDE ~/linux-[VERSION]]$ sed -i -e ’ /" linux-at-a6/d’” ”$BROOTFS/a600/packages” (2]
[ATDE ~/linux-[VERSION]]$ cp -v arch/arm/boot/ulmage ”"$BROOTFS/a600/resources/boot/”
"arch/arm/boot/ulmage’ -> ’/home/atmark/build-rootfs-v3,17-at.7/a600/resources/boot/
ulmage’
[ATDE ~/linux-[VERSION]I$ cp -v arch/arm/boot/dts/armadillo%. {dtb, dtbo} ”$BROOTFS/a600/
resources/boot/”
"arch/arm/boot/dts/armadi l Lo-640-at-dtweb. dtb’ -> ' /home/atmark/build-rootfs-v3.17-at.7/
ab00/resources/boot/armadi L Lo-640-at-dtweb. dtb
1 (E88)
[ATDE ~/Llinux-[VERSION]]$ rm -rfv ”"$BROOTFS/a600/resources/Lib/modules” (3
[ATDE ~/linux-[VERSION]]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabihf-
INSTALL _MOD PATH="$BROOTFS/a600/resources” -j5 modules install

INSTALL arch/arm/crypto/chacha-neon. ko

INSTALL arch/arm/crypto/curve25519-neon. ko
)]

DEPMOD [VERSION]

6.113 Linux 7—%JL% build_rootfs T4 YA N—ILT B 5%
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@ build rootfs DT LI KNUBERELE T, Chick>T. RWTFrL I NUAZM
EHANTEIRENELBZDETY,

O TN IUTU/DPREETEZH—ILEAVZAN=ILUBRWERIC, linux-at-ab@atmark
EERHEHINTZEBRUE I,

O HOH—FRILETTIRAVAR=ILLTWEESIE. FLWEY21—ILEA YA RN—ILT
BENICHVWEY 1 —ILZHEIBRT ZRENAH D T,

6.19.3. Alpine Linux L= N7 7MLV AT LZEILRT S

Z Z Tl alpine/build-rootfs Z{# > T, Alpine Linux L— K7 71 LY AT LEBES 2 5E%5
BALE Y,

alpine/build-rootfs (&, ATDE E£T Armadillo-640 FB® Alpine Linux L— 7 7ML AT L%
BERIBZIENTESZY—ILTY,

1. b=h77A4ILIRATLDEI RIZHERR Podman OV X ~—JL

ROIANYRZETLEI,

[ATDE ~]$ sudo apt install podman btrfs-progs xxhash

2. alpine/build-rootfs ® AF

Armadillo Base OS X/t Armadillo-640 B & Y — JL [https://armadillo.atmark-
techno.com/resources/software/armadillo-640/abos-tools] »5 FAlpine Linux JL— k&
774NV AT LEILRY =)Ly 774 )L (build-rootfs-[VERSION].tar.gz) ZXRD K S ICF D
YAO—RULFET,

[ATDE ~/]$ wget https://armadillo.atmark-techno.com/files/downloads/armadillo-640/tool/
bui ld-rootfs-latest. tar.gz

[ATDE ~/1$ tar xf build-rootfs-latest. tar.gz

[ATDE ~/1$ cd build-rootfs-[VERSION]

3. Alpine Linux L= 7 7MLV AT LDESE

a600 F« LI NUMTO7 7 A LEEETBZET, W= I 7LV RFLENRITAX
THIENTEET,

common & a600 7« L2 K UETIC#H % fixup ¥ packages %

EDQRZBTZ7AINIE. ENZNOT7 71 )LZ&ERE LU THBEINE

o N T —IJDHIRZREZITSHEIE. common T« Lo KU
= LUTO770)L6HBRLTILES W,

common & a600 KDY T7Fs LI MNVICHBEEZT 71 LI
ab00 D7 7 A ILAFIHENE T,

build-rootfs IC2FEN 257 7 1 ILDFRAIERDED TI,
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IS PR

5 6.8 build-rootfs ® 7 7 1 JLEtEA

271 B

a600/resources/* BRELEZ7 7AILOTALIMNVIE ZOFFIL—NT7 7MLV ATAETICO
E—2nfzd, 770U ZEBIMT 2HBEIFE. SOTs LI RMJICANTLIZE W,

a600/packages CDT77AIVCEEHSINTWBENRY T —IR@FIL—RT 7AWV RTLICA VYA ~—
WEhEzS, Ky T —IZEBMTBHEIFDT 7AIVICEIML TREL,

a600/fixup D7 7AIVICEHINTWRZ IV Y REFNYT—I DAY AN =ILIET Ltk

ICETENET,

a600/image_firstboot/*

RBLEZ7Z7AILOT LI NUIE 76.18.1. T— T+ RV DERL © M3.25.1.
EUEA Y AR =T« R0 DIERL DFIBDELSICT— T RTA X =V %4k
BY 3. Z0XFIL—MT7 7MLV AT LAETIKIE—ENET,

a600/image_installer/*

REBLEZ77AILPT LI MR T3.25.1. fIHALA Y A~ —ILT« XU DE
B DFIEDESICA VAN T A AT A RX=I T B TDERXRA VR
F=5—ICAE—ENFT. L—bTF7AIIRATLICRERFHD A,

a600/image_common/*

REULTZ7AILOTALI NI T TARTAA—IELPA VA=)
TARTAA—IEERT D - T 7MLV RTL A VA N—=FlcENh?
naIE—anxd,

/ FIRARTRER/Ny T =V FUTOR—I TREIT DI ENTERT,

Alpine Linux Packages https://pkgs.alpinelinux.org/
packages

Alpine Linux L— K7 7ML X7 L%Z & L TW3 Armadillo
THRRITDIENTEXT,

[armadillo ~]# apk update
[armadillo ~1# apk search ruby
ruby-test-unit-rr-1.,0.5-r0
ruby-rmagick-5.1.0-r0
ruby-public_suffix-5.0.0-r0

. (BER)

ruby-mustache-1.1.1-r5
ruby-nokogiri-1.13.10-r0

4. EILR

ROANY REETLED,

N T—I%A 2T —%y N EDSHIST B HEIRREICKEL XIH. EILRICEFHEDHD

DEY,

L (88)

[ATDE ~/build-rootfs-[VERSION]I$ sudo ./build rootfs.sh -b a600
use default(outdir=/home/atmark/git/build-rootfs)
use default(output=baseos-600-ATVERSION. tar. zst)
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> 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
229904000 74942331 alpine-base coreutils chrony ... (&HB)

done.

DY —=ZARFIC/N—=Y 3 VICHNZEDH < RWE E(E —-release &=
SIEICEMLTLIEE W,

AT —XY MCERTERBRWREN TARNEFHDY TR
DH%EAYAN=ILUTKWEEIE Armadillo Base OS X i
Armadillo-640 B F A Y — JL [https://armadillo.atmark-
= techno.com/resources/software/armadillo-640/abos-tools]
NoXxvyaF7—hA47H5 D> O—RUT, build rootfs.sh
--cache baseos-600-[VERSION]. cache. tar TfE> TL £ & L\,

ERD/NRA, 771 ATRREZHNTEIEHTEEXT,

= [ATDE ~/build-rootfs-[VERSION]]$ . /build_rootfs.sh -b a600 ~/
alpine. tar. zst

L (88)

[ATDE ~/build-rootfs-[VERSION]]$ ls ~/alpine. tar. zst
“/alpine. tar. zst

5. 4 VA M=)l
EILRULIEIN—RT77AILY AT LE. ULTIRRTEESHIDAETA VARN=ILLTLEE W,
- swupdate TI YA K—ILT 3

mkswu OFE{LZ T o eI BEESINTWBR VU TR ZFE>TSWU A XA —=IZERLT
<T2& W,

[ATDE ~/build-rootfs-[VERSION]]$ vi 0S update.desc
swdesc_tar —-version base os [VERSION] ¥

——preserve-attributes baseos-600-[VERSION]. tar. zst
[ATDE ~/build-rootfs-[VERSION]]$ mkswu OS update.desc
0S_update.swu Z{ERK L £ L7,
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ERE N fc OS_update.swu O Y XA ~—)LIZDWTIF 73.2.35. SWU A1 A—=I DAV X
h—JLy ZZRIEE W,

- 16.18.1. 7= T4 RV DER) TAVAR—=ILT 3
FIEEFETITBE. EJLREINT- baseos-600-[VERSION]. tar. zst AEEIWICFIEINET,

6.20. eMMC @ GPP(General Purpose Partition) %9 %

GPP |C squashfs 4 X—Y % & ZA#,. Armadillo DEERFICEENICNY Y Y NI 2AEEBNUE
ER

6.20.1. squashfs 1 X—Y %= 1ERT %
ZDIEElE ATDE ETITWET,

squashfs-tools /\v o —VIC&F N TWS mksquashfs AY Y RZERAL T squashfs 1 X—I%
ERRLE T,

[ATDE]$ mkdir sample
[ATDE]$ echo "complete mounting squashfs on eMMC(GPP)” > sample/README
[ATDE]$ mksquashfs sample squashfs. img

6.114 squashfs 1 X —J DIERL

6.20.2. squashfs 1 X—IZE XA
LD EE (L Armadillo ETTWE T,

'6.20.1. squashfs ¥ XA —3IZ 1T 51 TIERL L fc squashfs 1 X—3Y %, USB XEUFIEY 3%
E LT Armadillo-640 [CaAE—UL. GPP ICEZRAH XY,

If J1—H—EE & U THERARER GPP (& /dev/mmcblkOgp3 D& TY,
GPP ANDEZAHZTORRIE. 58> T /dev/mmcblkOgp0 74 EICEEFIA

HETORBRVNE S, TRITEREL TS W,

[armadillo]# mount /dev/sdal /mnt
[armadillol#f dd if=/mnt/squashfs. img of=/dev/mmcblk@gp3 conv=fsync
[armadillo]# umount /mnt

6.20.3. GPP NDEZAHZHIRI S

GPP 270w 7 cxt LT Temporary Write Protection #3232 &k D, GPP ADEZAH
EHIRT B EMNTEET, Temporary Write Protection (FERZTIMTL THBBREIhE A,

Temporary Write Protection Z M7 %ICl&. mmc-utils /Xy o —JICEENTWVWS mmec IV R
ZEALET,
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[armadillo]# apk add mmc-utils

6.115 mmc-utils D1V X k=)L

GPP £ 70wy 7ICx LT Temporary Write Protection ZWMF 2 ICidE. ROKSICATY RZE
TUET,

[armadillo]#f mmc writeprotect user get /dev/mmcblk@gp3 0
Write Protect Group size in blocks/bytes: 16384/8388608
Write Protect Groups 0-0 (Blocks 0-16383), No Write Protection

[armadillo]#f mmc writeprotect user set temp 0 16384 /dev/mmchlkOgp3 (2]

6.116 eMMC @ GPP [c Temporary Write Protection ZhM7 3%

(1) /dev/mmcblkOgp3 @7 Oy 7 # =R LET, AV ROHEANZR S E /dev/mmeblkOgp3
M 16384 JOv o Hz bbb %,

@ /dev/mmcblkOgp3 @27 0w 7 Temporary Write Protection M%7,

Temporary Write Protection Z#x9 2ICid. ROIANYY RETLEXRT,

= [armadillo]#f mmc writeprotect user set none @ 16384 /dev/mmcblk@gp3

6.20.4. fLBIRFIC squashfs 1 X—I%ZIY UV hEhdL5ICT 3
/etc/fstab ZZ B L., HEIEFIC squashfs 1 X—IMNY TV RENBDESICLET,

[armadillol# mkdir -p /opt/sample (1)
[armadillolff persist file /opt/sample/
[armadillol# vi /etc/fstab

)

/dev/mmcb LkOgp3 /opt/sample squashfs defaults,nofail @ 0 (2
[armadillo]lf persist file /etc/fstab

Q@ squashfs I A—IZIYTVRNTBZTALI NI AEERULET

(2] BRITICCDITZBMULET, TN T, /dev/mmcblkOgp3 A /opt/sample ICN¥ TV RENhd LS
KD XTI,

Armadillo OB %, /opt/sample/README ODRBMNIEL T NIEZT T,

[armadillol# reboot

. (BER)
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[armadillol#f ls /opt/sample

README

[armadillol# cat /opt/sample/README
complete mounting squashfs on eMMC(GPP)

6.21. QY

6.21.1. EifEOZICDWT

Armadillo-640 TF¥ X T ANHEAT 207 O—8id. —MRH7R /var/log T« L7 MU TIERL, /
var/at-log 7« L7 NUIlcBAEINET, /var/atlog I&. L=~ 771 RA T AL EGFRID/IN—T «
VavIiKBoTWBDT, =771V RTLICEENREELIBETH, /var/atlog D/\—F 1
VavhEETHNEE. OV 7 7ML ZERDHL T, FEGEOEBITICHBEITZIENTEET,

BEOOJIE /var/log/messages IcH N Ez T,

/var/log/messages (&7 71 ILY A AN AMB [cBdEA0—F7—hE /
= var/log/messages.0 [CBEIZSNE T,

/var/log/messages.0 NEEYT 2RET. EIC /var/log/messages D
77144 ZXH 4AMB IZ7 > 2B & 1E.  /var/log/messages DAA
H¥ /var/log/messages.0 [c EEZ XN £9, /var/log/messages.1 (&
EREInEthA,

6.21.2. BMEO V2O Y

A7 7 74L& /var/at-log T« L7 N UKRIC atlog EWS 7 7 IILATIER SN TWSD T, Zh
EEBDT4LIKNJICOE—T3ETROEEET, L. eMMC LEDIL—F T 7A1ILY AT LD
ENTUEWEESTERWESIE. microSD h—RhSiEEITECETAT 7 7MILERDODHET &N
TEZEY,

/var/at-log/atlog (&7 71 LY XH 3MB [cixdE0—F—hSh /
var/at-log/atlog.1 [cB&ISNX,

= /var/at-log/atlog.1 WEHET IREET. FEiC /var/at-log/atlog D7 7
1 ILH 1 XH 3MB 1T > feim&lE.  /var/at-log/atlog DREAHS /var/

at-log/atlog.1 Ic EEEEIN %9, /var/at-log/atlog.2 IFERINEE
Ao

6.21.3. A7 771D T7 A=< v ~

O777AILORBRETFARNT=FTHH, UTOLSBTA4—T Y MMBE>TVLWET,
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HEF armadillo O LRIV #EE: X v t—

6.117 BIfFO/ D7 A—< v k
atlog ICIFUTOABRTMRFESNTVET,
- AVAR—IVRED/IN—T 3 VIER
- swupdate I &2 7y 7TF—hODHMGEN-I 3 VEE
. abos-ctrl / uboot ® rollback Bt
- uboot T wdt ICK 2 BERENEG >R ICEDHEMN
6.214. AJAN—FT 1> a>vIicoWT
AJHAKTHS /var/atlog T« L7 K&, GPP T#%H% /dev/mmcblkOgpl /\—F > 3>
MYTYREINTVWET, 2D/N—FT o Y3 VICHENBEENEELIIBEIE. /dev/mmeblkOgp]

DT—4H % /dev/mmcblkOgp2 ([caAE—U. /dev/mmcblkOgpl (& FAT 774 IV AT LATT #—
NYRhENFET, CON—FT1 Va3 VDEEF VIV AT LARERICEFNICETINE T,

6.22.ViTT« Y%= (EHT 5

Vi LT« 7k, Armadillo ICEBETA VAN —=I)ILENTWETFTFTANIFT A YT, KETIZE.
Armadillo DERET7 7ML DREREICVITT 4 Y =FRLE T,

ViZT 1 %ZlE, ATDEICA YA R—=ILENTS gedit P emacs BEDTFRANIT ¢ ¥ EIFERD.
E—REF > TVWBIEDKRERFTFHTI, ViOE—RICIE, IV RE—READE—RDHBDHFT,
OXYY RE—ROBICADUAEXFIERINRTIAYY RELTHRLDNE T, ADE—RTREXFOAAN
TEET,

AKETRIIAYY RFlIZ ATDE TEITITDLSLHE L TWEITH, Armadillo TERU K SICETT
BHZENTEZET,

6.22.1. vi DEEE
viEEEITSICiE. UTOaOAY Y REAHDLET,

[ATDE ~1# vi [filel

X 6.118 vi DiEEE

file CTPAINBDIAEIBETDE. 771 ILDORE (+file+ BNEEULLRWBEITFRIER) Z1TWE
I, VildOVYY RE—RDIREETHEEILE T,

6.22.2. XFDAN
NEHZANTBICIEAVY RE—RHOSANETE—RABITIZRENHDEFT, IV RE—RHMS

ADE—RICBITITBICIE. "R 69. AHE—RICBITIZIAYVR, ITRIAVNVYREAHALET,
ANE—RABITRIE. F—ZANTNEZFOEEXENANINE TS,
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FO69 ANE—RIEBITISIATYVER

EifE
A=YV I DHBEHHSXFANZRA
=Y I DEZEHSXFANZRR

aANUR
i
a

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

If AAEEEEZ OFF (C

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

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

M, Tay ZPN2ZNOIAY Y RZAANUVEBEDXFEANDEKBMNERZ K 6.119. AHWE—RICBIT
95OV RDHRA) ITRULET,

h—vIiL
Arm@ [lo

lija<wor laja< R
ANRBEE ANRBEE

K 6.119 AANE—RICBTI SV RDFRA

Vi TOXFHIER

OvY—I)LDOBREIC K > Tl BS(Backspace) ¥ — TXEMHIBRTE T,
= "AH) XEDPAANSNZZEDHDFT, ZOHEEIF. 16.22.4. XFDH
BR) TEHEATSIAVY REFEAL. XFZEHIBRL TS W,

6.22.3. h—YVILDOEE

ABEF—TH=YVILOBENTEXITHN, IVVYRE—RT 'R 6.10. h—VILOBHIYV R, I
RIIANVYVREANTBCETHEH—VILEZBETDIIENTEET,

#%6.10 h—VIIloBgav v R

EhiE

EiC 1 XF¥E
] TIC 1 XFBE
LT 1 X FBE
Al 1 XFBE

6.22.4. XFDHIER

NEZHIBRT 2HEAIF. OVYRE—RT X 6.11. XFOHIBRIY YR, [TRIIAVVYREAHDL
£,
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#6.11 XFOHIBRITV R

avv R EhE
X H—VIL EOxx=%YIER
dd RETEHIR

'x; A¥Y R, Tddy AY Y RZADULESEBICHIBREIN2XFZ K 6.120. XFZzHIfR9 5V
RDEBE) ITRUET,

h—vI r
=M. 7 ! dd]av> KT
Armedi Lo ™~ mipanzxs
Mx1aARVFT
B &N 53X F

£ 6.120 XFZHIBRY 57> RDFEH
6.22.5. REEKRT
77AILORE. BT Z{T5AVYRZ R612.REF - KRTIVY R ITRLET,
RE.124KFREF - KT7TATVER

JIN¥VR EhiE

:q! EEAERGFEIICKRT

wlfile] 7 74 +file+ICIEE L TRE
1wq 771N E LEEFEFELVLTRT

BRBESKRTEZTS>AYVRE T (AA)DSEUEZIAV VY REFERUET, " "F—%2AHT S
CEHETHICA—YVILDBDOAADLEOTY Y RPIRRENET, AV RZAN UL Enter F—% 1
gET, AVY RBEFTESNET,

6.23. eFuse #ZEJ 3

Armadillo-640 TEHEL TW3 CPU (i.MX6ULL) ICiE. —EUDHNEZ AL T EDTELRW eFuse B
BHEHINTWEY, eFuse [Cid., CPUNT—KFTZREDHREY MAC ZRLAGRENENMNET,
Armadillo-640 (FHEAAMMERZIED AL TV YV ZFPEWRICULLEERZTID T, eFuse b1—H—I(C
BRL. O LREEERREICLTVWET, LML eFuse ZZDME L, —EZZMESEET I ENT
EFEBA, THITTEELTLEE W,

eFUSE 3—EEERALETICET ZENTEXF A, eFUSE DEREIC

& > TI& Armadillo-640 NIEEICEME LR RBAEEMENH D TFT DT,
SERAHZTORICIIHODERZIAD L OB LFT, eFUSE
DREICL > TEBENEI > LGB RRIENRAE LD X,

MAC 77 KL X ld Armadillo-640 OEFERFICEZTAEFNTWVWED T, FIICESADNEEFH D FH
o TDETIL U-Boot #fF> T eFuse DEZHZ 1TV, J—NE—RZHIEITZAEEHALET,

eFuse ZZE 3 255E. 9 T.MX 6ULL Applications Processor Reference Manual [https://
www.nxp.com/docs/en/reference-manual/IMX6ULLRM.pdf]; #ZBL T ZaW, BEERE(L.
XTD 42T,

- Chapter 5: Fusemap
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- Chatper 8: System Boot
- Chapter 37: On-Chip OTP Controller
- Chapter 58: Ultra Secured Digital Host Controller

BIR&,. AETIL i.MX 6ULL Applications Processor Reference Manual % T 7 7 LY AN =27
Ly EFOFET,

Manual Rev. 1, 11/2017 BEDIBH T, E3YEIYa>yoUI7LY

/ BESPEY 1 MLIE. i.MX 6ULL Applications Processor Reference
ARZa 7N TE BEESFBELICTANIDERBRDZIEZENHBDFT,

6.23.1. 7—hE—R &IV VII\—FEY
6.23.1.1. 7—hE—R& JP2

i.MXBULL ICid7—K~NE— R%#R S BOOT MODEQ & BOOT MODE1 & WS EVMHB D EI, BOOT MODED

& GND ICH>TWADOTiA3 0 T4 D £9, BOOT MODET (& JP2 ICiEsI N TWET, JP2 Ay g—
M ZTLWS & BOOT MODET (X 1 (242D Internal Boot E—RIci&hEd, RN TWSE 0 &40,
Boot From Fuses WS> E—RICiZD FY,

Internal Boot — R Tl&. on-chip boot ROM [CEZERAENTWVWEZI—RNETL. 7— NATRER
FINA A%=RRLET, U7 7L VAT =27)L T8.5 Boot devices (internal boot); c. i.MX6ULL
NT—KhTELZTNARD—EBINEH N TWET, Armadillo-640 TlE. ZD>55A4>HR—K eMMC
& microSD A— RICHIE L TWET, Internal Boot E— R Tld. GPIO I &k > T eFuse D& E%R LE
= (override) TEBLSICHR>TWET, DFED eFuse DERENESH->-TWLS E, GPIO DY T
T—=RTFNARERDDZENTEET,

Boot From Fuses T— R Tl&. EificE Z (L GPIO Ic &5 override W 1E&xh eFuse ICEZIAE
NERETUNT—RMUEFA, TOMEEZEMICTEZIZET, 74— ILRICEUEESNAEEH DA
KE>TEMUTWREWIT =R EL, BENEZZEEZFSIENTEET, (BBBA. 7—hMEIC
root 7AO Y RN EE-END L SBIED TIE. BEHERMH D EFHAD:)

6.23.1.2. 7—hFNNA R & JPT

Internal Boot E— R Tl&. GPIO ICX > T eFuse DE&E%R FEZ (override) TE3LKSICHR->T3
EBNANULELED, JP1 EEIICZDBRERF > TWLWET, JP1 (& LCD1_DATAGS & LCD1_DATAT1 Ol
HMELTWEITHN, ThSsDEVIEFFNZEN BOOT CFG1[5] & BOOT CFG2[3] % override LTWET,
r8.3.2 GPIO boot overrides; @ % 8-3. GPIO override contact assignments; ZHEZRL TS L,

PP ULWEIC, 20 BO0T CFG T#RE S eFUSE (&, V7 7L Y AN Z a7 I)LOFTIE eFuse D7
RLATHERELESINTWET, BOOT CFG1 (& eFuse D7 RLATES & 0x450 DT 8 bit DX D
0x450[7:0] Td D, BOOT_CFG2 (& _EfZ 8 bit DF D 0x450[15:8] ICHTcDFIF, Zhid T5.1 Boot
Fusemap, ®%* 5-5. SD/eSD Boot Fusemapy #7zld®%& 5-6. MMC/eMMC Boot Fusemapi %
HERITHIETOMDEXT,

E5ICPPTUWVWEIC, eFuse ZEZADIFTAICIFINSLTDENEZ I, On-Chip OTP Controller
D bank & word DENREICEDET, CNSDEIE V77LYANZ27I)LD TOn-Chip OTP
Controller; #2RB LT & W, B THTEFIH Boot From Fuses TEFRT S BT FUSE SEL & W
S5 eFuse DK SIC GPIO [Tk % override M TEHRWEDEH D FT,
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%% 6.13 GPIO override & eFuse

E54 eFuse & eFuse 7 RL X OCOTP % Bank Word
LCD1 DATAQ5 BOOT CFG1[5] 0x450[5] OCOTP_CFG4 0 5
LCD1 DATA11 BOOT CFG2[3] 0x450[11] OCOTP_CFG4 0 5
N/A BT FUSE SEL 0x460[4] OCOTP_CFG5 0 6

Armadillo-640 T microSD 11— R F/zld eMMC 5D T —KNCi2D T, T—hTFINNA XA%RE
R9 % eFuse BOOT CFG1[7:4] (&, 010x £/l 011x D XY,

D7 7L>YANY=Za27)l T85.3.1 Expansion device eFUSE configuration; (Ci&, & 5IcF U<
SD/MMC N4 ADEREICDWTEHE N TWET, 7—7JL T8-15. USDHC boot eFUSE
descriptions) IC&tlE. eFuse @ 0x450[7:6] A% 01 DIFEIC SD/MMC FINA ANST—hF B &
ZRHODTWET, T5IC 0x450[5] HY 0 75 SD AY, 0x450[5] A' 1 785 MMC NERENEX T, OF
D, 4H5 7 bit £FTORET 5 bit B7Z1FH MMC h SD hhZR$HTWET, BOOT _CFGI[5] A% 0 D5
BiFA>Y bO—5—(F SD 7/NA ADEDL > TWBHIHZ T, BOOT_CFGI[5] A% 1 DIFEIF MMC 7/8A
ADES> TWBHIIETEMEL X T,

iMX6ULL [cix. SD/MMC o> hO—5—7T3% % uSDHC N 2 2HEINTWXT,
Armadillo-640 Tld. eMMC A uSDHCT1 IZ. microSD 71— RAYuSDHC2 [cEfesnTWEd, 77—
NFlcEES50AY NO—5—D5T -T2 ZRHTWVWS eFuse A 0x450[12:11] T,
0x450[12:11] AY 00 THNIE uSDHCT DE D A VR—K eMMC h5. 01 T©HnlE uSDHC2 DE b
microSD h— RS T—kULETF, SWEZ D E Armadillo-640 THYR—K eMMC S 77—k U
foUBEIE. 0x450[5] % 1 (C, 0x450[12:11] % 00 ICLE T, FElC microSD H— RHSEE LI WEEIE
0x450[5] %= 0 |(c. 0x450[12:11] %= 01 [CLU X,

RK6.14 7—F/I\AL R & eFuse

T—KFIRA R eFuse 0x450[5] 0x450[12:11]
#* Y R—R eMMC 1 00
microSD A1—R 0 01

6.23.2. eFuse DEZHZ

Armadillo-640 Tld. U-Boot DYV RIC & > T eFuse DE=#Z #HR—KNUTWET,
254 R Y FOREICDWT, #ZBBU T U-Boot ZEFE—RTEEL TS,

eFuse ME=HEZ (F,. fuse AV REFEWNEXT,

r3.3.4.

/ U-Boot @ fuse ANV RDOY—XA—KRIE, UITD 2D2TY,
. cmd/fuse. c

.- drivers/misc/mxc_ocotp.c

=> help fuse
fuse - Fuse sub-system

Usage:

fuse read <bank> <word> [<cnt>] - read 1 or 'cnt’ fuse words,
starting at word’

fuse sense <bank> <word> [<cntD>] - sense 1 or ’cnt’ fuse words,
starting at word’
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fuse prog [-y] <bank> <word> <hexval)> [<hexval>...] - program 1 or
several fuse words, starting at 'word’ (PERMANENT)

fuse override <bank> <word> <hexval> [<hexval)>...] - override 1 or
several fuse words, starting at ’word’

=

fuse read eFuse Mf{E%Z Shadow Register 55t H U X T, i.MXBULL D eFuse (. &
N T Shadow Register Z#5. #EIRFIC eFuse N5 Shadow Register (CEAY
dAE—2h%xzd, #FUKEYT77L>YyRAYZ27)L T37.3.1.1 Shadow Register
Reload) Z#ERL T IEE L,

fuse sense eFuse DfE%* eFuse SFHmAHULET

fuse prog eFuse DIEZEEZM|Z FT

fuse AV Ri&. bank. word. cnt. hexval Z5|%IcEXD £,

bank eFuse DI\V U &S
word eFuse D7 —RF=
cnt eFuse Z & H I E%
hexval EZADE

6.23.3. Boot From Fuses E— R

6.23.3.1. BT_FUSE_SEL

Boot From Fuses ZB®MICT BIciE. eFuse ICEZAALENELWT &% iMXBULL (L Z %0
ENHDET, ZDT=6HD eFuse HY BT FUSE SEL (0x460[4]) T9, BOOT MODE A% 00, DX D JP2 N
A—=T7>7T, Bo2DEY D1 THNIE Boot From Fuses E— KIcib £9, B0O0T MODE ' 00 TH
ZDEY D 0 THNIE Boot From Fuses E—Ricizia5d9. SD/IMMC YXZa2 779 Fv Uy
E-—RPYUZILFOYO—RE—RIZHE>TLEVWET, SD/IMMC Y Z2 777 Fv UV TE—RIC
2WTIE 8.12 SD/MMC manufacture mode; (. Y 7ZILF 7 O—RKRE—-RICDWTIE 8.9
Serial Downloader; [CEE&EHINTWET,

Armadillo-640 <& BOOT MODE A\ 00 <. HD BT FUSE SEL ' 0 DS
& SD/MMC YXZa 7707 F v U>VJE—RTeMMC 5i2ghUXd,
Internal Boot E— R TEE T 2HHIE. JP2 2 a—hMLTLEE L,

6.23.3.2. eMMC H5 D 7 — N CEE

AVR—R eMMC H 57214 7 — h S ¥ WBAR. 7— 7/ XOBET MMC &, I¥ hO—
5—7T USDHC1 #®RT 2 & THAETY. SN TIC BT FUSE SEL % 1 ICLET,

AYIR—RK eMMC QDR 7iE, UTD@EDTY, U77L Y AXY=217)L 8.5.3 Expansion device
LV £ 5-6. MMC/eMMC Boot Fusemaps ZfERL TL LIV, TAZE, A TR &> TW
ZEIFE. ZEELRVWTLLEETW, FIZIE. AYR—K eMMC (& 1.8V I GLTWEEA, bit9 D
SD Voltage Selection T1® 1.8V TREMELEEA,
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&®6.15 AVR—R

eMMC DARY U

e Bit eFuse B bit 1] G
BOOT CFG2 [15:13] Bus Width 8 bit 010 ~
[12:11] Port Select uSDHC1 00 ~
[10] Boot 500 / 400 MHz 00 ]
Frequencies
[9] SD Voltage 33V 0 N
Selection
[8] - - 0 -
BOOT CFG1 [7:5] eMMC - 011 ZS
[4] Fast Boot Regular 0 Al
[3] SD/MMC High 0 x
Speed
[2] Fast Boot Enabled 0 ]
Acknowledge
Disable
[1] SD Power Enabled 1 ]
Cycle Enable
[o] SD Loopback SD Pad 0 R
Clock Source
Sel

ExEZWESIC, BOOT CFG2 Z# EICLTWET,
INTHED Bank O Word 5 T9, DE D 010000000 01100010 D 16 bit (0x4062) % Bank O Word 5

[CEZADIERBWZ EMNDD FT,
BT FUSE SEL (& Bank O Word 6 @ 4 bit BIC%%2 DT 0x10 Z2EEAAE T,

BOOT CFG1 & BOOT CFG2 (&, OCOTP CFG4 [c~ v~/

BOOT CFG3 & BOOT CFG4 (2 Z TldE\BA L X,

=> fuse read 0 5
Reading bank 0:

Word 0x00000005: 00000000
=> fuse prog 0 5 0x4060

y
=> fuse read 0 6
Reading bank 0:

Word 0x00000006: 00000000
=> fuse prog -y 0 6 0x10

=> fuse read 0 6
Reading bank 0:

Word 0x00000006: 00000010

Really perform this fuse programming? <y/N>

(BRANAZBELTH, SDALT—HFLAW)

Programming bank @ word 0x00000005 to 0x00004060. ..
Warning: Programming fuses is an irreversible operation!
This may brick your system.
Use this command only if you are sure of what you are doing!

Programming bank @ word 0x00000006 to 0x00000010. ..
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I Really perform this fuse

fuse prog ICA T3y -y BfFlT5 &
programming? <y/N> ; EEHONEFE A,

ZNT eMMC n5 UDESE L& W Armadillo-640 M TEHHD X U fe,

eMMC s UHEFHLBWVWD T, HPE>T eMMC ICEZAEXhTW
% U-Boot ZHLUTUESE, ZEEEHULAEWVWKSICREDEXT, TR
TLIEEL,

eMMC Fast Boot ##E% 5 551> Power Cycle Z Enable 9 %15&
&, HEEYRZ 1 ICEBLTLIES,

BUESET. SDMSLEHFULIMLT—RMUEBWESICTBDZEDHAEETT, LA U eFuse LD T—h
FINA ZADEEIF. BRHULBWIT—KZBFESZENEKWTY, Armadillo-640 T microSD 5D 7 —
NCEET B EREFRETI N, BID microSD h— REBASNTULES &, FDRID microSD h—
RS T7—RMUTUESOTENEZEZERTEEZF A, BFELTHEEWVWIZEI UL,
6.23.3.3. eFuse 0O v ¥

Z2XAAT eFuse DEZZTEINTUZE > TIE. Boot From Fuse E— RICUTWEEHKMNH D £
ho IMXBULL Tld eFuse #ZET=R< I3y hbEEBESINTWLWETD,

D77L>YANZa7)l T5.3 Fusemap Descriptions Table; ZHEFRL T ZE LY,
6.24. A 7>V 3V
AETIE. Armadillo-640 DA 7> 3 VRICDWTEHHALE Y,

%% 6.16 Armadillo-640 BEEDA 7Y a3 VA

G261

BE

HE

USB > U 7 IVE#T 5 7% (Armadillo-640 F)

SA-SCUSB-10

Armadillo-640 XR—> v 7 EF
ALY NMIHE

Armadillo-600 ¥ U —X #* 7> 3> — X (i)

OP-CASEG00-PLA-00

Armadillo-640 R—> v U EF
IRAFELEY MR

Armadillo-600 ¥V —X A7 3y —X(EH)

OP-CASE600-MET-00

LCD ATy avey M7 A VF5 v F/IXRIL WVGA R

&)

OP-LCD70EXT-LOO

Armadillo-600 ¥ U —X RTC A 7Y 3vEVa—)L

OP-A600-RTCMOD-00

Armadillo-600 ¥ U —X WLAN OAVRA 7> 3>V E
Ja-=I

OP-AG600-AWLMOD-20

Armadillo-600 ¥ —X BT/THA 7> 3 vEV 21—l

OP-A600-BTTHMOD-20

Armadillo-600 ¥ —XBT/THA 7Y 3 vEYa1—)l
WLAN OV iR& IS

OP-A600-BTTHMOD-21

D-Sub9/10 K> YU P ILERT—T )L (Av V74&L)

OP-SCDSUB-00
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=t

BE

i

AC 7% 7% 05 (5V/2.0A EIAJ#2)

OP-AC5V5-00

Armadillo-640 R—> v U EF
JVRAFEEY MR

ERLAN A AMSF 7Ty s 08

OP-ANT-WLAN-08K

Sterling LWB5+F

AFT7 T HEEEE 00

OP-MNT-ANT-MET-00

6.24.1. USB ¥ U 7 IVEHT 574 (Armadillo-640 A)

6.24.1.1. thZ

FT232RL Z8#&H L USB-Y U ZIVETF 5 T5TF, YU TZILDESLANILIF 3.3V CMOS TY,

USB-Serial Adapter

L

1 BOOTLOADER_EN_B

2 RXD
3 TXD
43.3V
5 GND

USB Serial Adapter

Slide Switch

j!

o~ @

(2]

6.121 USB Y U ZIVEMT 7 75 DR

Q@ 7>

® GNDyz—h

Armadillo-640 @ CON9 @ "1, 3. 5. 7. 9 Ffcld 2. 4. 6. 8, 10; Erc#EmRL TERAT

% EDFRETT,

BEVICHIET 2 UART Y FO—S @B UTOEHE DT,
R6.17 BEVICHIET 3 UART 2> hO—3

CON9 EVES UART %
1.3.5.7.9 UARTI
2, 4, 6.8 10 UART5
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dl .~ GPIO1_1022 GPIO1_1023
BN UART1_RX_DATA UART5_RX_DATA
B UART1_TX_DATA | 5] 6 | UARTS_TX_DATA
VCC_3.3V VCC_3.3V

GND Bl GND

Armadillo-640

6.122 Armadillo-640 ® >V 7 JLIES#R

MERDERIE, USB YU ZIIVERTZY 7590 5 By aAx97 7 (EFWT—7)UE)%E Armadillo-640 CON9
DTEYHULLIE2EVICEDLETERL LT W, UARTT AITERLLZEE. USB VU 7 ILE#
TETTIDAA Y F T, BREABOEEBTE—REZREITDIENTETT, AT710 RXA1 Y FDIREE
ICHISUIcEBTE—RIFUTOEREDTI,

Fz6.18USB YU TP INEMTP T TIDAZA RAA v FIc L DEEE— RDRE

A5A KRRy F EBE— R
A—T> A—RT—FE—FR
GND ¥3—h RFE—R

USB ¥ U7 )LZ#a7 57513, Armadillo-640 OEIRZ I LU 7 IREET
A ERL TSV, MEORREZRSHEENHD T,

USB YU ZIERBTZ T T751E, 3F - RREOHEMRTY, ARPHAEkRZ
zc; TERLEBEIZHEENHDXI DT, STHESLES L,

6.24.2. Armadillo-600 YU —X A7 g7 — X (HIER)
6.24.2.1. =

Armadillo-640 BD 75 XA F v 7 8N\ — X9, Armadillo-640 D ER%Z N fzKBET. DC
Jvwy, VUM I—T—X(D-Sub9 EV), USBA V57 —Tx—A, LANAVHT—T1—2X
77 AAREER>TVWET,

DA UDEEERR/IC—VIc KD, CONOHRERA ¥ —7 = —R)EDHEEEE NERICEND BT fzsh DO
MEAELTWET,
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Armadillo-600 Y —X A7 3> —(BER) X Armadillo-640
R=IyIETFTILVAEEY NCHBLTWET, BT —XADHRELRE
BREDIEHICA T avRmELTHITEDHLTWET,

& 6.19 Armadillo-600 ¥ ) —X A7 3 v —X(BEEE)ICDWT

IR Armadillo-600 ¥ U =X A 7> 3 v —X (KilEH)
BE OP-CASEG600-PLA-00
HE Bilgr —A. XY JLRE

5% 6.20 Armadillo-600 ¥ U —X A 7Y 3 v — X (BEH) otk

e #IR ABS %itfg
R UL94 V-0

& =
RS -10~50C

EEFEREEELD bSVEETRELLIIFERULESR. BIsTr—ANE
A Fg 2L B D £7,
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6.24.2.2. HILT

V7 —A (BRES) DIEHIIT

3

-600 ¥ Y —-X A7

6.123 Armadillo

Q@ YvErInRLM26. L

x 3

)

X

=20mm

1

)

12mm

@ YyErIsnRUM3. L=

© bl x1

BNNHODEIDT, +7

EdE. T—ADIET S

&
BLEEW,

XIEEDLHE
I &7F]

BEOASHBWNTTE W,

c

W RIESHENTEDEFIT DT, EE|

If BfiD R (R

296



Armadillo-640 #@~ =27 )L

IS FafR

6.24.2.3. FEIR

83,0

AL

0
U

[000000000

@)
©)

©

6.124 BIg T — A FIRE

IR
x® Cm
-
™
{
U
[Unit:mm]
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6.24.3. Armadillo-600 ) —X A7 35— (&EHR)
6.24.3.1. BiE

Armadillo-640 D 7 )L I 8/N\EI — 2 TF, Armadillo-640 ODERZENSHIIREET. DC I+ v .
DTN A I =T —XD-Sub9 V), USB1 ¥ —T 11—, LANA VI —Tx—RICTF7I7ER

TeE B> TWET, r—ABEERYEMBLT, AC 7§ 79 EER/—Y B & U7 — AL EHT 5
Z EHTHETT,

ERT—ARATYavBELTHITED LTWET,

=
% 6.21 Armadillo-600 ¥ =X A7 3 5 —X (EEB&E)IcDWT
[l Armadillo-600 ¥ U —X A7y 3 v ir—X(&EH)
BE OP-CASE6G00-MET-00
AB FIWZT—2R, XY, TLRB. ACFF 774 —JILEER/I—Y

6.24.3.2. fHHILT

6.125 Armadillo-600 ¥V —X A7y 3 v —XA (EBRR)DEHILT
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Q LNINRY ZATYVT Ty I AEMI. L=bmm) x 4
@O MmMeIM26. L=4mm) x 3
© ~SANRIM3, L=bmm) x 1

6.24.3.3. XK

2-Cl
N 2-928(M26 COUNTERSINKING? N
ﬂ[ & .
7\
&
mL )T 0
— —
— —
;J
785
825
235 195 o2
——————— ——— ]
o
— >
1 _ —
5 2-935 4
g 3
n
O %
Y ~
) —
#2.8(M2.6 COUNTERSINKING) §
o
n
—
——1| — 1
0.8
785
thickness: 1mm
6 material: Aluminium
= ?2.8(M2.6 COUNTERSINKING) surface: white alumite, mat finish
i) ?3.2
—
—
A
o
— .
[Unit:mm]
2-Cl

6.126 &7 — X (L4R) 1ER
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12

e
S

2-M2.6TAPPING, BURRING

7 715
225
13 8
65 127 157
| 65 13 s6
3.4 I ' ; n
S 0
©) @] - 3
0
[ee]
. 4-M3 SEL SPACERCCLOSED).=S o
™ —
5 < [
e ~
~! Ip}
y —
~ C@\?
U
! ®) ©
26 \\&
‘ 825 ‘
o6 161
13 g
6 725 M2.6 TAPPING, BURRING
M3 TAPPING, BURRING 1] thickness: Lmm
material: Aluminium
A A surface: white alumite, mat finish
i
N
™ $ [Unit:mm]

6.127 &B 7T — A (T1R) 15X
6.244.LCD AT avey M7 AV F5 v FINXIL WVGA &R &)
6.24.4.1. BE

VY TEREFHEHOYYFNRILILCD ET7LFYTNTZy MT—TILFFC)DEY K TY,
Armadillo-640 @ CON11(LCD #i5k1 > ¥ —7 = —R)Ic#E#R LU TERT 2 2 ENARET I,

VIR 7HSDOFBAEICDOWTIE, 3.6.15. LCD ##EAT 3, 2B L TS,
R622LCDA T vy NTAVYF5yvFINRIL WVGA RE)ICDWT

AmE LCD AT avey M7 AV F5F v F/XRIL WVGA RE)
BE OP-LCD70EXT-LOO
"B 74>F 5vFINRILLCD, FFC

% 6.23 LCD Dfttx

B GT800X480A-1013P
X—H— J VY TRRAEF
547 TFT-LCD

FrY1X 7TAVF

NEH—1 X 164.8 x 99.8 mm
fRRE 800 x 480 pixels
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KRB 1677 AE

5 PR B -20~+70°C

YEEE 850cd/m? (Typ.) 25°C

BR DC 5V+5%/500mA (Typ.), DC 3.3V+3%/35mA (Typ)
BURANA V5 — RGB /¢35 L JL(18bit/24bit)lel

7Zx—RX

IYFIRRIA VT — [2C(HID #41)

7xr—RA

IYFAR BERHBEREAN

NILFIYF BX 10 AXi

el Armadillo-640 & 18bit XT3 o

7w FINRILLCD %= fERICA BRI, TGT800X480A-1013P &mft
RE) ICOEEHER, Flllttk. BT EFZ CHERIES W,
FGT800X480A-1013P H@mtttkEy & 7y h~¥—7 77/ Armadillo

YAoK O ATYIV]LCDATYavEY b (T YFTYFIRIL
WVGA &) H@itE) 755~y 0— RAKETT,

6.24.4.2. #HILT
r3.6.15. LCD #{£MA 3%, £SRL T LA,
6.24.5. Armadillo-600 ¥ U —X RTC A 7> 3 vEYa—)
6.24.5.1. i E
BEMEBEE ) 7ILY L0y RIC)E USB ARV I &EH LA TV a Y EY 21— TT,

BT — 5 B RFT 1 OEAILS HEELTVET, Armadillo-640  CONQ(ERA > 5 —7 = —
R)cEHRELU TERT 2 EHDTRETT,

Armadillo-600 ¥ U —X RTC A 73 3 v EY 1 —LOEKE. SHEEE
7y h~X—2572/ Armadillo 1 by 55T >O—RAETT,

&
% 6.24 Armadillo-600 ¥V —X RTC A7 aYyEJ1—)LIcDWT
e Armadillo-600 ¥ U—X RTC A 7 ¥ avEVa—JL
BE OP-AB00-RTCMOD-00
KE RTICAZY 3V ET2a— b ¥J. A=Y
6.24.5.2. Tk

RTCAZYayEIV1—ILOERIEIRDEED TI,

K625 RTC AT avEI a—ILDHtk

DZLEF1LoBY Y BE NR3225SA
X—H— BABRIE
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Ny o7y Bt )L, ARy T U R O R U 7 SE IS EM: CR2016. CR2032 WK11 %)
FEAE(EEE) 21 $@-20°C, $8#H@25°C. #21 H@70°C

USB Type A D% 7 5 1EH

BREE DC 3.3V£6%(RTC). DC 2.0~3.5V(RTC/Vw ¥ 7w 7). DC 5V+5%(USB)
FERRESH 20~+70C(HEERE= &) [

NEH 1 X 42 x 50 mm

[BIArmadillo-600 ¥V —X A 7¥ 3> —X v k (BER) ZHH 8D EBE. USB T/N\A ADRBE(ICL > TE. ERRE
HENEL RBARENHD LT,

RTC OBEEEIARBEICAE < HEEZFETOT. SHERDOEIC
A o I ORREE BBV LE T,

6.2453. 7O0v VK
RTICAZYavEY2-ILOT7OvIRIEROEED T,

VCC_3.3V RTC Backup
(Battery Holder) CON6
Internal
Circuit :
RTC Backup
%€ o rTC — (2pin) CON4
_ RTC_INT_B Module -
A600 Series JP1 r—-=———=771
CONI1 .
I/F(14pin) %GDJ? I RTC Bz?ckup : CON5
) @pin |
1___(___1
VELS »|  USB Host
os
< usB > (Type A) CONS3

6.128 RTC A7y avEYVa1—-/O7Ov VK

6.2454. 19 —TJ 1 —R—&
RTCAZY3yEVa2a—ILODAVI—T—RICDOWTEHRALET,

CON1

fle 0 0 0 0 0 o P
1T NN 13

6.129 RTCAFYaYEI1—-ILDA YT —T 1 —R
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TS PR

X626 RTCA Y avEYa—ILAVI—Tz—RA—&E [

HaES AVI—T1—RE BE X—7

CON1 Armadillo-600 ¥ Y — X1 PPPCO72LFBN-RC Sullins Connector Solutions
V=T 1—2R

CON3 USBRARAVHT—T 1 —X SS-52100-001 Stewart Connector

CON4 RTCN\y O 7Py T4 V5 —Tx— DF13A-2P-1.25H(21) HIROSE ELECTRIC

CONb5 A B2B-EH(LF)(SN) J.S.T.Mfg.

CON6 BLP2016SM-G Memory Protection Devices

[lER R D EE,

KEEZH DT, BHUELHREEEDHL TVWET,

6.24.5.5. CON1(Armadillo-600 > ') —X#EiA > ¥ —7 = —X)

CONT1 (& Armadillo-600 Y —XOEMm EER T D/cdHDA VY —T 1 —XTY, Armadillo-640 d
CONQULIERAM V7 —7xz—RA)D 11 EVHh S 24 EVIicERLU TERULE T,

7 6.27 CON1 55 Hc5!

EYES Ev% I/O iR

1 ONOFF Out JP1 #EALTRTC DEINAIAEVICER. A—TVRLA VA E

2 NC - KR

3 [2C_SCL In RTC @ 12C 7Oy v icER. ERLET2kQ 7IL7 v F(VCC_3.3V)EahT
WX9,

4 [2C_SDA In/Out RTC @ 12C =% EVic#Es:. Bk ET2kQ ZIL7 vy 7(VCC_3.3V)ah
TWEY,

5 Reserved - -

6 RTC_INT_B Out RTC QEIDAHEVICHES. A—TYRLarHA, BEikRET2kQ 7L
7w F(VCC_33V) e TW&d,

7 NC - KRiEi

8 USB2_PORT_EN In CONT1 @ 14 E>(USB2_EN_B)Ic#EHKE N TWBE NNy 7 7D1 x—7I)LE
I
(High: USB2_EN_B #»Y Hi-Z. Low: USB2_EN_B A' Low)

9 GND Power EIR(GND)

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

11 USB2_DN In/Out USB O Y+ XI5, CON3 D 2 > (D-) I

12 UsB2_DP In/Out USB @ 735 ZfI{E8. CON3 D 3 > (D+)IcEi#E

13 USB2_VBUS Power EIR(VBUS). CON3 @ 1 E>(VBUS)IC i

14 USB2_EN_B Out Ny 7 7OHDEVICER. CON1 D 8 > (USB_PORT_EN)THRE UL

ENHEASTNET

EIHER JPT EA—T>TIDT, AT ZHAIEIP1 23— T I2RENH DT,

6.24.5.6. CON3(USB /KRR k1 ¥ —T £ —X)

CON3 [FUSBRAKAYHF—Tx—ATT,

CON1 @ 8 E>(USB2_PORT_EN)H5 USB O hA—35(USB OTG2) Dt 2 ZE L TREAL X
To Low LN ZANTBERTC AT 3 YEI 2 —)LD CON3. High LNILZANT B &
Armadillo-640 @ CON5 @ _EEIC USB OTG2 Mt X 3, sFlllc DWW Tid, 13.6.4. USB /81
RA%ERT 21 BLUORIENE CHEES LS,

A v

RTC A 7> 3>E¥a1—J)L CON3 & Armadillo-640 CON5 EEZIFRE U

USB O hO—Z(USB_OTG2)IcERic N TR D, ARICFEATEIE
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IS PR

>
.

6.130 Armadillo-640 CON5 £ & RTC A7 avEYa—IL

CONS3 (35t FIA

CONS [FTERIERIFIIGE R > TR D ET o I—RT—RX & U TEREBIK
ZRELTWRWSH, BABRICMZA ST OV T U ZHEFHLTE
57, JERER U LHBEICIE Armadillo AEOBENET L TUERWVE

Yo ZDIcsh. BRZYVIMULICRETT /N1 R2FR LTSS W,

3 6.28 CON3 553!

EYES Evé I/O BiEA

1 VBUS Power EIR(VBUS)

2 D- In/Out USB O~ 1 +ARAIfES. CON1 D 11 EVIcHn
3 D+ In/Out USB @ 75 XIS, CON1 D 12 K> |k
4 GND Power BIR(GND)

6.24.5.7. CON4. CON5, CON6(RTC /NNy I 7w TFA VT —T x—X)

CON4. CON5, CONG6 (& RTC /Ny 77w TEBRGEDA V5 —T7 1 —ATY, Al&/N\v o7y
THONY T ZERT 5T, BIR(VCC_33V)WWIich/ciBaTH, BT Y Z2RFISH L
MHARETT . 3DDRDA VI —T 2 —ADHBD I DT, BEVLWD/NY TFTUICELETFEALLLES

LY,
& 6.29 /Ny T U Bl
RaEs NI Ny o7y TRE(EE(E)
CON4 CR2032 WK1 1 6.2
CON5 [ - -
CON6 CR2016 25 %

[BICONS (CIFEBRIRESINTWE B A, 256mm EY FOIART ¥ ERELTTHERIEE W,

%< 6.30 CON4, CONb5, CONG6 &S5l

EYES % /O Gz
1 RTC_BAT Power ERRTC_BAT)., UZILTA L7 0y T OERE YV ICHER
2 GND Power EIR(GND)

CON4, CONb5, CONG6 ([FHEDIHFICEfRENTHE D, RAKICERTE

Tt Ao

CON4, CON5, CON6 FUFU LA vEBHISOERMEZEE LT
AV —T12—ATY, UFULIAVEBUADSERZMHIET 515
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A, ERK. SBmKRICTEETmE CHERO L. BNERBZBZ R VE
EToERACIEEW,

x9, BHOWMDMIF. BWOAUDFIRICDOWT, 16.24.5.10. EitbDE

If CONG ICHEH U TWBEMRILYIE, REBIELYPITWEBmER>TED
DA, BXDOHAL) Z CHERBIES W,

6.24.5.8. JP1(ONOFF E> i v+ > \)

JP1 & RTC 07 5 —LEIDAHiHF & Armadillo-640 @ ONOFF E'> (Armadillo-640 CON9 11
EV)ZEHRT I v V/INTT, JP1 23— h9F252ET, RTC D7 7—LEDIAHICK S i.MXEULL
DEIRFIENAIREICZD T

JPTIE BART Y YINIZBDET, FRICEN/NY RICBR->TED R
TDT, [FARLZTTIY RZBRL, BAEZE>TYa—hLTLLEE
(A

=

6.24.5.9. Armadillo-640 & RTC A7 a>YEIJa1—ILOEMILT

RTCAZ7Y3YEYa2—/Jlid Armadillo-640 ® CON9O D 1T EVHh 5 24 EVICERLET,
" 6.131.RTCA 7Y 3 VvEYV2—ILDEAILT) DELSICART VIERE. ETEBANR—UTEELT
TfEE W,

Armadillo-640 CON1 (microSD X[ K)Ic microSD h1— R %##&Ekd %
BRICIE. RTCAZYayEYV21—IILZRDOALTLIEE W, AL TE
lZ. RTCA 7Y 3 >vEY1—)L& Armadillo-640 OREREHEELTzs,

HICHEIR U BB microSD A— RAERICHASNBWREDRET,
BERARZECIHZENH D KT,
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6.131 RTC A7 aYyEY 1 —I)LOEHILT
Q HBNIRY RTVVTTYyIv—, INBFETY v —fF(M2, L=6mm) x 4
O =BAXR—YM2. L=11Tmm) x 2
6.24.5.10. BHODOHD fFiF. DAL

RTCAZ>3YEVa2—ILD CONGRTC Ny I 7y A5 —Tx—2X)ICiF CR2016 FDY F
LA YEMEEEHAETT, BHZROGIFEFIREUTOEED T,

1. 77 AimFRlIcCERZANS
2. BHRILTDYAXDTICELZRLIAD

6.132 EHRILFICEZED T3
BZROAITFIEEIUATOEED T,

1. T2RAFv I8 LT T —T2ES M YA FARZAN—2mm)ZBET %
BHeBEHSZD
BRI DEDFRED EBHDOBICYAFARTAN—ZHEAT S

A WD

NAFARZAN—TEBEMMZHE LTS
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6.133 BRI SERZERD 4T

6.24.5.11. IBIRK

42
37,5
30,5
24
23,79 31,25
6,01 30
35 25,06
. ss 155
2-92,3 i
codoobo XX
o 0oo0gooobo o000 ! o
U
ocooo - ] 0 0
° o [m1 o ° O (0]
f% o E ] o
S ®
w5« | i
< ‘ 2l
o o ﬁ%‘f i o o
- ° lg °d | 2-v11
—
s o— 11 | 2 ° »%
3,6 2,5
6,9 [Unit:mm]

6.134 RTCA 7Y ayvEIYa1—ILFR
6.24.6. Armadillo-600 U —X WLAN J>iR, BT/THAZ>¥3>vEY 21—l

6.24.6.1. thZ

Laird Connectivity 2D ##R LAN/BT J>/REY 1 —)L Sterling LWB5+. & FEI #® BT/TH €
Y a2—)L EYSKBNZWB OEE/REET, SBEOA TV avyEI1—-IHHDET,
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#& 6.31 Armadillo-640 WLAN J ViR, BT/THA 7> 3 Y EIV 12— IILOB&ET /N1 R

& BE EETINA R
Armadillo-600 Y —X WLAN AVRA 7Y 3 vE OP-A600-AWLMOD-20 Sterling LWB5+
Ja—I

Armadillo-600 ¥ U —X BT/THA 7Y 3>EJa—)l OP-A600-BTTHMOD-20 EYSKBNZWB
Armadillo-600 ¥ YU —X BT/THA 7Y 3>vEJa—Il OP-A600-BTTHMOD-21 Sterling LWB5+& &K U
WLAN O > RX IS EYSKBNZWB

IR LAN B L O BT #eExEAH LU WHH (&, Sterling LWBb+Z#BEH U ATV avEY a—)b,
BT #4841 U < [& Thread e ER LIz WHE (X, EYSKBNZWB ##&H UcA 7Y avEY1—I)L%E
BIRLTLfEE W,

V7 8Oz 7HSDRBAEICDOWTIE, Sterling LWBS+EEH DA 7> 3V EY 2 —I)LZFIFALTWL
55 ald 13.6.5. WLAN Z{ERT %, Z. EYSKBNZWB BHDA 7> 3V EV 12— I)ILZFIALTWS
Bald 13.6.6. BT T/\A RZzEMAT 21 Ffcld, 3.6.7. Thread T/\NA XAZihk>1 Z2ZRULTLLIEE W,

WLAN OV, BT/THAZ7>Y 3 >EYV 1 —)ILOREEYIF "k 6.32. WLAN OV, BT/THA 7> 3
VEYV2-I)ILOREEY OERDTY, Sterling LWBS+%{ES5B&IE. MG 7T FDREERD F
TOTHRERCARSKEE L,

#& 6.32 WLAN QYR BT/THAZ> 3 >EY 21— /ILOREY

AR B3 Jizh:d

BARNINRY, RTV VT Ty v — INBETY Vv —[F M2, 4 Armadillo-640 & OEE

L=6mm)

EEAR—HY (M2, L=11mm) 2 Armadillo-640 & OEIE

USBOxIVYREAF*v v/ 1 Armadillo-640 CON5 EEEDNEE LA
* 6.33 #ERBANMIF TV TF

(EEE R LAN B AMTiF 77+ y k08

BE OP-ANT-WLAN-08K

v NAB 7 > 7 (WAND2DBI-SMA-2NB/OxfordTEC), 7> T+ —7)L(or—7 L& 60mm)

Sterling LWBS+TERAIEER P VT FHICDEXLTE. "7y h~NY—0F
2/ Armadillo % k1 [https://armadillo.atmark-techno.com/] T2
FAUTWB 7Y T+ IR NZESHERLIESI W,

WLAN JViR, BT/THA 7> 3 >EY 2 —)Lid Armadillo-640 @ CON14(3HERA > 5 —7 £ —X).
CON9@BIRA ¥ —7 = —X)ICEHEL TERL XTI,

WLAN J>iR, BT/THA 7> 3 >vEY 2 —)LH Armadillo-640 ® USB J> ~kO—Z(USB OTG2)

HERAT 726, Armadillo-640 ® CONS(USBRA KAV F7—T7 1 —R)D LERIFFERATERLLCARDE
9, FEMICDOWTIE, 3.6.4. USB /N1 R%ZFERAT %) HLVPEEKE CHERL LIV,

s,

6.135 WLAN J>iR, BT/TH A 7> 3 VEY 2 —)LEKHKIC Armadillo-640 CON5 LER (&
ERAA
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Armadillo-600 YU —X WLAN., BT/THA 7Y 3 >EY 1 —)LOEE
M., S@mKRIE "7y h~Y—2 772/ Armadillo % ki [https://

L armadillo.atmark-techno.com/]h 5% 2> O— KRBJEETT,

e, 76.24.1. USB YU ZIVEMF 5 7% (Armadillo-640 A)s Z CON9 IC#E#it I 52 ENTER
KBDERT, YUZILAVY—ILIRERFZE., WLAN VIR, BT/THAZ>Ya3aYEYVa2—-)ILD
CON2(#hsk- > % —7 = —R)H Armadillo-640 O CON3 6 UK IEF CONA(Y U P ILA > T —T £ —X)
ZERALLEEE W, FEICDOEHRLTE. 6.246.11. YU 7)YV —ILOERAE ZlHERLIES
LY,

Armadillo-640 [FEERITIC. BHIZEY 1 —ILPTr—XOEHE. &m
FED—ELEE., ROM A A—IDEZAHREZREIR - IBETE3 BTO
H—EXERELTWVWET, FEMICODETFELTE. TPy hvy—0F70/

= BTO # — E X ; [https://armadillo.atmark-techno.com/services/
customize/bto] %z CHERLLEE L\,

6.24.6.2. Tk
WLAN O V7R, BT/THA 7Y 3>y EY 21— LORKRERD EED TH,

& 6.34 WLAN O ViR, BT/THAZY 3 >EY 12— IILDOHER

AR LAN/BT JVRE BE Sterling LWB5+
Ya— AX—H— Laird Connectivity

IR IEEE 802.11a/b/g/n/ac and Bluetooth 5.2
BT/THEYa—) & EYSKBNZWB

X—H— 1nE FEI

AR Bluetooth 5.0 or IEEE 802.15.4(Thread) [@
EREE DC 5V+5%
fE R B AR B (B AR B 44) -20~+70°C(lEBRE &) DI
N1 X 41 x 49.7 mm

@77 —ADz7OESHZICED, EESH—FAZFATZIIENTEET,
PlArmadillo-600 ¥V —X A7y 3 v —2t v b (HER) ZHAAbEIHE OERRESHEF-100C~+50CTY,

Laird Connectivity & Sterling LWB5+& &K UI0E FEI & EYSKBNZWB
DR ARICOVNTIE, TINA ZADA—H—H A MTTHERIES L,

=

6.24.6.3. 70v7Y

WLAN JViR, BT/THAZY 3YEV2—/IL07OYv 7HIFRDEED T,
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SRR

VCC_3.3V
Internal
| VBUS ______§ Circuit
VBUS WLBT_3.3V
T .
WLAN_BT_PWREN B | DC/DC
d WLAN/BT
WLAN_RST > Combo
BT RST > Module
VCC_3.3V | USB
A600 Series USB . USB HUB VBUS
CON1 . >
I/F(28pin) HUB_RST B
> , USB
VBUS TH_3.3V BT/TH
L —>
TH_PWREN_B .| Lpbo Module
L
PRI >
TH_RST
VCC_3.3V
T
1 Ext. |/F | CON2
I i I
L EXTIO > (5pin) |

i

X 6.136 WLAN JVR, BT/THAZ7Y3YEYVa2—-ILOTAYIE

6.2464. 1v9—T7x—X—&

WLAN JViR, BT/THA 7Y 3 YEIV21—ILDA VT —T 2 —RATDOWTEHHALET,

0000000000000 0K
(XXX XX XX XXX NN N7

CON1

K 6.137 WLAN ViR, BT/THAZ>3YEIVa2—-IbDAYFT—T z—X
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TS FafR

& 6.35 WLAN JviR, BT/THAZY3YEIa—ILAv9—T7z—X—E [

BmES AV —T 1 —R% BT X—H—

CONI1 Armadillo-600 Y — X1 PPPC142LFBN-RC Sullins Connector Solutions
V=T —2R

CON2 RA VT —T 1 —2R 61300511021 Wourth Electronics

CERROREE. KREEEMDT. BHARCRELEZTHL TVET,
6.24.6.5. CON1(Armadillo-600 Y —X##i1 > 5 —7 = —X)
CONT (& Armadillo-600 Y —XDEREEFERT /ch DA~ F—T 1 —ATY,

%< 6.36 CON1 =5 HcH

EVES ez /O S

1 VCC_3.3V Power B/IR(VCC_3.3V)

2 GND Power EIR(GND)

3 NC - R

4 NC - Rkt

5 UBOOT_EN_B In/Out CON2 D 1 EvicERINTWED,

6 SWDCLK In BT/THEYa2—)L® SWDCLK [CHEHRENTWETD,

7 UART1_RX In/Out CON2 D 2 EVicEREINTWET,

8 SWDIO In/Out BT/THEY 2—)L®D SWDIO [C#EHRINTWVWETD,

9 UART1_TX In/Out CON2 D3 EvicERINTWED,

10 HUB_RST_B In USBHUBZ Uty N 3HDESTT, (High: Utv MM#ERR. Low: U
Ty )

11 VCC_3.3V Power EIR(VCC_3.3V)

12 VCC_3.3V Power BIR(VCC_3.3V)

13 GND Power EIR(GND)

14 GND Power EIR(GND)

15 NC - KRR

16 NC - Rkt

17 WLAN_RST In WLAN/BT OYREY 2—/)LD WL_REG_ON S5 IcERINTWET,

18 BT_RST In WLAN/BT AYREY 2—)LD BT_REG_ON ES5ICEHRINTWVWET,

19 WLAN_BT_PWR In WLAN/BT JYREY 12— I)LDEFE%E ON/OFF il 2 fzb DIES T,

EN B (High: EIRVIET. Low: EIRAR)

20 TH_RST In BT/THEYa—IL&EYtY hNTBHDIESTYT, (High: Vv k. Low:
Uty NERR)

21 TH_PWREN_B In BT/TH €Y 2 —I)LDEFE%Z ON/OFF #lifl g 2 f7zsb DIEESTY, (High: &
JRYIRT. Low: EIRMEEA)

22 NC - RIEHT

23 GND Power EIR(GND)

24 VCC_3.3V Power BIR(VCC_3.3V)

25 USB2_DN In/Out USB O~ FREHEE T,

26 UsB2_DP In/Out USB D72 ZAES T,

27 USB2_VBUS Power EIR(VBUS)

28 USB2_EN_B Out Armadillo-640 @ USB OTG2 D#EmEZTIDBEZX 212 DEF T, GND
ICEREINTWETD,

6.24.6.6. CON2(#hsR1 > 57 —7 = —R)
CON2 |FHEBEHRERAR A > — 7 T — A T9, Armadillo-640 &##iUT18E. UART1 OESEHIF

FAFIEETI,
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% 6.37 CON2 £ 585!
EVES Evé I/0 Siag Armadillo-640 CONO #=#5: > £
1 UBOOT_EN_B In/Out IERA LS GPIO1_1022
2 UART1_RX In/Out ILERAE S GPIO1_1017
3 UART1_TX In/Out IERAE S GPIO1_l016
4 VCC_3.3V Power EIR(VCC_3.3V) -
5 GND Power EIR(GND)

ARV IREESNTEDIREADT, M\%T&M’L AR T ZERELTLIEE W, 5k 6.38. CON2
BEIXI 5 ICRBULIARTYENRERRETY, 61300511021 FOEIAY T ZRET S
& 16.24.1.USB > 7)ludf&?@“?’&(Armadlllo 640 A)) ZEmL U TZILaAYY—ILELTRE
RT3 ENTEXRT, SEB-XH-A. SEB-EH 27 %155, EEMEIC & > Tl& Armadillo-600 ¥
U—ZX ATvavy— Xt/l\(ﬁﬂa%)@ﬁbﬂﬂib&<&‘9i?’@’c AT 32T —ANDIINZ

BETLTWBHBRIFTERSLE W,
< 6.38 CON2 #£&,ax7 54l
gk A—h—
61300511021 Wurth Electronics
S5B-XH-A J.S.T.Mfg.
S5B-EH J.S.T.Mfg.
6.24.6.7. IR
22,3 eg— g1 21 Sk
S 628 33p82¢PR54x13) _, 82
\ jﬁ . || 83 CON1
oi::::::::::::z{ 1 ii:!:!:!!:%!%:%ﬂ%
1 17 ° °
1
JE— ) ,,i,,%
™~ N
¢S [ 1016®a54x4> : § o
(o] | °
o] | T ®
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