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7048 2 ~#&/etc/inittab & atmark-dist/vendors/AtmarkTechno/ 7’0 #°2 ~ £ /etc/securetty &
'M26 O70>70>y7 =22 UT7)IA VI —T7 12— 2ICUkinittaby. "R 2.7. U7 ILA > 5 —
Jr—X2Hh5Droot ATV A Y &EFA U securetty; TR LSIMEELTI—HF—F Y RZEIR
U. B ENTEIL—R 7 71 ILY AT LA X— (romfsimg.gz)Z Armadillo D72y ¥ 2 XEY DI1—
P—Z YV RBEBICEZAATLZE W, Armadillo ZBEEEd5&. AV 7OV 762U 7)1
H—T1—R2ICRREINZELSICHEDET,

;:sysinit:/etc/init.d/rc

::respawn:/sbin/getty -L 115200 ttymxc2 vt102
#f::respawn:/sbin/getty 38400 ttyl Llinux

: :shutdown:/etc/init.d/reboot
::ctrlaltdel:/sbin/reboot

K26 07047072V FPIA Y5 —T —R 2 IC U inittab
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ttymxcl
ttymxc2
ttyl

K27 JUZPIAVT—T7—R2H5Droot A1 V&AL securetty

I1—%—5 > K% Debian GNU/Linux THEBEL TW3IHE(E. /etc/inittab 0O 7OV T KNIC
BEEY 2% X 2.8. Armadillo-400 Y —XF Debian GNU/Linux @ inittab(k#), O XS CH>
TWEd, O 7AV 7Rz UT7IA VI —T 2 —RA 2 ICHDT BICIE. ttymxc] % ttymxc2
ICZEBELEI, £, securetty [F. T 2.9. Armadillo-400 > U — X H Debian GNU/Linux @
securetty((k¥) ) DLSICTE>TWVWBDT, ttymxc2 ZEBIMULE Y,

#f Example how to put a getty on a serial line (for a terminal)
#

#T0:23:respawn:/shin/getty -L ttyS0O 9600 vt100
#T1:23:respawn:/shin/getty -L ttyS1 9600 vt100
T0:23:respawn:/sbin/getty -L ttymxcl 115200 vt100

2.8 Armadillo-400 > — X F Debian GNU/Linux @ inittab (k¥

# MXC serial ports
ttymxc0
ttymxcl

X 2.9 Armadillo-400 ¥ Y — XH Debian GNU/Linux @ securetty (1k#)

2.1.2. Ay —=)INOEH%&EIEDH S

FEROMRICEWTIE, AVY—ILIMEZZ2EBARNIEEERZEEEHDITLLS, VY —ILA
DOEAEIESHZDEH, 21.1. AV —ILELTROYYTZIVA VI —T 1 —A%&ERT D, ERAKDOF
IJETITS CEMTEET,

aAVY—=IINOEAZIEDBICIE. H—FIVLINTA—5 D console | none ZIFEFEUL X T,

hermit> setenv console=none

K210 vy —I~\OHAh%EILH B

F/z. /etc/inittab D getty (CEAT Z1TIE. HIBRITZHNIAAX VNPT TIRNUET, /etc/securetty (T
ITEHHRER. OV1 Y70y 7 hERRUATNIEBEGELRZVWO T, ZOoXFTELEEANL

MeE2h, EFa VT EEZEEITNE. securetty ICIFOTA Y EHFA T2 VI —T 1 —RADHELZRINETT,

15
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;isysinit:/etc/init.d/rc

#f::respawn:/sbin/getty -L 115200 ttymxcl vt102
#f::respawn:/sbin/getty 38400 ttyl Llinux

::shutdown:/etc/init.d/reboot
::ctrlaltdel:/sbin/reboot

211 OJ4 > 70> 7 b ZRRULBWIRED inittab)

I Example how to put a getty on a serial line (for a terminal)
i

##T0:23:respawn:/sbin/getty -L ttyS0Q 9600 vt100
#T1:23:respawn:/shin/getty -L ttyS1 9600 vt100
#T0:23:respawn:/sbin/getty -L ttymxcl 115200 vt100

212 07470y 7k ERRLEWVW(Armadillo-400 ¥ U — XA Debian GNU/Linux @
inittab)

2.2. 12C ##H A/D AV /\—5 —

Armadillo-400 ¥1) —XTl&, CON11 & CON1T4 IC I2CINANETE D, AZBDTINA A & T
52 EMTEET, Armadillo-400 Y —X LCD #hsk/R— K% Armadillo-400 ') —X RTC A7 5
YEY 21—)b. Armadillo-400 ¥ —X WLAN Y 2 —)LTld, 12CNNRICYUTZILYA L0y T =4
BLUTWET, 2Tl I2C/ARICA/D IYIN—49 —%#HET 2HEE2BNULET,

FEHT2Y 78727, TINARIFUTDOEED T,
1. Linux 1—=%JL: linux-2.6.26-at19
2. A/D 3> /)\—%—: PCF8591 (NXP &)

2.2.1. 12C £

|2C(Inter Integrated Circuit) (&, IC D TF—F ki fENnd 2 RRADBEEARTT, ERICIEI2C
ESER U, l-squared-C(7 A - RIIT7 R - Y—)FmHET, 1@

[2C TV FZILT—7 54> (SDA)EUZILoOy 7 (SCLYD 2 KDESEOH»ZFERL TEE%R
BIHBWET, D2 EKDESRICERDT/INA A 2ERKL., \AZBRITZENTEET, 12C N
AEHRITBDTNNA ROEBHERIEA =T R LA (FEA—=T>aL05)E U EERIEITIVT VT
ULEd, Do, 2TOT/INA AN High ZH AL TWB & ZRIFEFTRIE High &b, Enmhoe
DDFTINA XD Low ZH DT B EESHRIF Low &b B,

I2C NNRAITERENIETINA RE, ZORENCE>TIYRYEAL—TILDDhNET, YAYERL—
TiE. =D D I12CNNRICEFNZNERIERIT D ENTEET, BER>DIVYIAIDNFHEBL., /N ICEE
BENEAL—TETF—YDOPDEDETVWET, AL—TREEFNZNEBOD7ZRLAZFE >THD,
VRAYFTRLRAZIEET DI ETEBEZRIHSAL -T2 ELET, Armadillo-400 U —X (&,
2CNARY ERBIENTEET,

RPl2C £EMNZZEME, A - VYV— - Y—ERBINDBEHHDET,
Blzo&k>aERE. 747—K - AND EWW&TF,
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2C TlE. 170y 7ICDE 1bit DF—HY DEREZITVWE T, D, FT—VEEREF I/ OY D
DEEICL>TREDET, 12C ICIEVWK DD DE—RDH D, E—RSEICEEREED ERIREST
WEY, EEE—RTIEO NS 100kbit/sec. 7 7—R ME—RTIE 400kbit/sec £T, /\ 1 AE—R
E— R TlE 3.4Mbit/sec £ TER>TWET, Armadillo-400 YU —XlE, 77 —ZARE—RZFTHIS
LTWET,

F—HDEXIFZIZOYZICEBLTIThhET, 7OV 7 I3EEERKBIT ZVAINERLET, SCL
Y High @BFIC SDA %Z High "5 Low ICE{b S €2 C & TEEMNHABINE T, ThZzXY—h~YV
FTa4YavEMUVOET, £, SCL A High DFflc SDA % Low 5 High IcZB{bstE 52 & TTF—%
DEEZRTUET, chZAMy7aAVFoaryEVWVWET, RY—NAVTo VgV ERNYT
AVTF4 a3 YyDRETIE. BMIXRY—ICL>TITONET,

12C TiE. 1 BDEIETEBMD/NA b ZERETEHIENTEXT, B/ MORE(FT 8bit [C7
DX, T—FIFELLAE Y M(MSB)DSIRICEEFEENE T, SCL A High DD SDA DL ANILITEK >
T, #WEN O(SDA=Low)n 1(SDA=High)MhYRE L&, SCL A’ High ®fE. SDA DL NILIF—ET
BINEBDEEA, SDADLANLZEEBTE2DIE. SCLA Low DELEIFTT,

ZINA ~M8bit)DERX &I, 77/ VY I(ACK)IDREICRD FT, ZEMIX. EEBICEENE IR
ZATWBEBE, 77 /Uy IESELT. SDAZ Low lcLET, 77 /Yy IESE LT SDA % High
9252 ET, EEAICT—YDRTZHSED I ENTEET,

Y VY - G G S U A = G = = W
T N e W e VY o W W [\

21312C~7a k3l

2.2.2. Y > 7)UEE&

SEfERYT 5 A/D J>/\—4%—PCF8591 3. U ToHEAZEFEET,

1. B—EREQ5VHS 6V)EHE

2. 12C =45

3. 3D2D/\—RIx7EYT7 RL RIEETTEE

4, AVFv T Y FIITF Y RKk—)L REIEK
5. 8bit DREEXR BT A/D A1x4
6. 8bit 7fi#EE D/Ax1

Armadillo-400 ¥ —X&. A/D OVIN—4—EDEHE%E "X 2.14. 12C ## A/D 2> /\—4 —[0]
BX, IERxUET, Armadillo-400 ') —XD CONT4 hS5HETWS [2C2 1 PCF8591 ik L E T,
PRLRZIEET S A0, Al. A2ZEVIRETIIYIVULTEEZXT, AINO IS AIN3 VA 70O
TJABDEYTY, PFATADICHDBZEEZ. 20kQ OFZTEITEZISND LSIcLTWET, U

77 LY ABEVREF ICEREBEELRAL 3.3VZEZALLTWSH, OVHS 3.3V OHEEDT7FOT A
H% 8bit(256 BREE) DT VT IMBICEH L F T,
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12C ADC

*33v +33V +33V

' I l
. . w
Ic1 5 5

PCF8591

R1
100
R2
100
R5
100
R6
100

+3.3V

AIN3

AIN2

AIN1

AINO

AIN3
AIN2
AIN1
AINO

VDD

AOUT &

SCL

12C2_SCL
12C2_SDA

VREF SDA
« x x )
g e ] Sl Q oscht 1
EXT =

AGND
VSs

PCF8591P

L
2.14 12C #=#%: A/D 2> I)\—4% —[O]p8K

2.2.3. PCF8591 &@EZ7R k)L

PCF8591 IEHRZPICL YR EFH > TED., LIRIDEZZEEIT DI ET. TINA ADEEEEZTEY
L2ENTEXT, LIRINDEZAAIE, T 2.15. PCF8591 @E74—~ v MO A—JLINA
REZIAH)) ICRT 7A=Y MU >TEIHRWVWET,

01234567 8 012345¢6 7 8

S FELRINA A

avka—JjLA/k AP

S: RA—hkar T4y
P: RkyFar 43y
A: ACK

215 PCF8591 @E7 #—~ v MY hA—JL/XA REZAH)

FI. NRIDPRY—bAVT1 a3 veEHHKITLU. PRLANA R ZEELET, AL—TH50D ACK
MR- TE S HWTAYMA—ILNA hZEXELET, BURL—THM50D ACK IR TE/e 5,
ARy Z7AVFTFa2arERHTLT LIRINDESRAHAZTTULET,

PRLANARDT7 A=<y h%Z "X 2.16. PCF8591 BE7 4 —~ v MFZ RLR/NA K)) IERUE
¥ LI 7bit TAL—T D7 RLRAZIBELET, A2, Al. A0 IF. Zn2n PCF8591 d A2, Al.
ADEYDLANICHELUEELET, SEOHTRETTILY VLD T, A2, Al, A0 IZET
OZEELEY ., ESAHFEREDZRIE. R'WZ0&ULET,

0 1 2 3 4 5 6 7
R/Wx

1 0 0 1 A2 Al A0

A2, A1, A0: PCF8591MA2, A1, AOE> DL A LIkt LT-1E
R/W * : B AHBRE R (X1, EEAAERERF(X0

2.16 PCF8591 BE 7 4#—~ v MFZ RL ZX/XA 1)

aAhO=—ILINA1 hD 74— v % TX2.17. PCF8591 BE7A—<wv Ay ~O—JL/IXA K),
ICIRUEYT, AOE F7FrAJ7HANEHDIZE. 1 ZIBELX I, AISELT & AISELO T, ED&LSICT
FTOANEYZFERITEINMEELET, YU TILI Y R(ARE Ax4 &9 55E81F 0b00, T+
T77LYIVvILEMAIXIS ETZHHRIE 0001, PVTIITY RAAX+T 4 7 7LV vILASX]
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ETBHEIFObI0 T 77 LYV ILASIX2 £EFBHEIFE0b1T EBD KT, AINC FA—b~1Y
TJIUXAYRNEHOR. 1 Z8ELEI, CH1 & CHO ICEZ7 AT ANICERTBF v RILZEEL
X9, SEDHITIE. AOE. AISELT. AISELO. AINCZ£TO0 & L&,

0 1 2 3 4 5 6 7

0 AOE AISEL1 | AISEL2 0 AINC CH1 CHO

AOE: 7+ 04 H AhBE%hEFIC1

AISEL1, AISEL2: 00=U 4 ILIVR A A X4 F=JL0: AINO
F )1 AINT
F L2 AIN2
F2)L3: AIN3

O1=ZEIA I x3 F > 1 JLO0: AINO — AIN3
Fy 1)L AINT — AIN3
Fy)L2: AIN2 - AIN3

1=V ILIVR AR X2 Fo 2 )L0: AINO
+EEBAS X1 F2 L1 AINT
F3)L2: AIN2 - AIN3

1MN=ZFANx2 F > £ JLO: AINO — AIN1
Fy L1 AIN2 - AIN3
AINC: A—kA D1 A M ZHEEICI
CH1, CH2: 7R ANF v RIVIEE

2.17 PCF8591 BE 74—~y My kAO—=JL/X1 K)
PCF8591 moF—4v%&5mAHd &, CHTIEELVLEF v VYRILDEZBDZCENTEEFS, T—5YD
ALK, T® 2.18. PCF8591 BE7 A —V Y MFT—F/N\A riHHL)) ITRT 7A=Y Y MNTEH
ZIRWEY,

0.7 8 0..7 8 0.7 8 0.7 8
S| PRLRINAE |A| T—=%34+ |A| T—%/31F |A F—ARINA+ P

=

S: RA—karT4i3y
P: RbwTarT4i3v
A: ACK

NA: NACK

2.18 PCF8591 @E7 A —~ v MT—% /N1 ~EHH L)

FI. YA RAY—RAVT a3 vuERHETL. PRLANA N EXELXT, AL—TEF7 KL
AINA "AD ACK ZIRB U, FEWTT—INA M ZEXELXT, YRAYIEIT—INA N ERELEH &,
BT TTF—9DMUWEEIXFACK ZRUET, T—7/N1 MOZEEKRT ULIcWEEIE NACK ZiR U,
ANy ZaAVFooavERTLED,

PRLANAMD 7 A=< v b, R/WD 1 [cZ5B4 I hO—)LI\1A REZAADIZEERU
T,

F—HINARNDTA—< v h%E TR 2.19. PCF8591 WET7A—< v MNT—%/\1A K); ITRLET,
PCF8591 Tix. 77 /YUY IESORNLAY VT ITYIT, BESNEF vy URILDANEBENY VT
LI, =714 KDEEFICA/DEBENE I HhbhEd, TDeH. T—5/\1 N TEEXINBE
&, —DRIDT—F/I\A MEEFRICEBEINIBEERD £FT, BB, NT—A2 Uty NMEDORIDT—
YINA N TERESINBMEIE. 0x80 &/ £T,
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0 1 2 3 4 5 6 7

D7 D6 D5 D4 D3 D2 D1 DO

D7~D0: T—45/\(+
2.19 PCF8591 &EE7 A—~ v MMT—%F /1K)
2.24. i2cdev KRZ1/)\—

—REIC, 12C EHRDT/\NA A% Linux Y AT ATHERT 215G, 12C AL—7F/\14 ZEDT/\1
ARSAN—FEHRLT. TNARADFHEE ZBWET, SOld. PCF8591 EHDTF/NA AR A
IN—ZERT2DTIEHRL<., JRBA® i2cdev RSA/N\N—ZFRIT B EICLET, i2cdev RTA/\N\—%
FRTZE. TINMRT77ANMA V5 —Tx—X=ZBALT, I——Z Y RTEEIT S 77U —>3
7O S LS TINA ZADFHEER KBS ENTEXT, Armadillo-400 >V —XTldk, EBEDH—
X)L Ti2cdev RSAN=DBHMICHE > TWBTcs, FITHBREL B EHFEMAFRETT,

i2cdev R Z A /X\—"TI&. /dev/i2c-MNF O D SIRF DEUEXF)T/\A X7 71 I)LICX L T, open/
close/read/write/ioctl ¥ AF LA A= ZRKTIT D& T, 2CTNA RADHHZHL I BWVWET,
Armadillo-400 ) —XTERTEETNA AT 71 )L%Z "R 21. 12CKREFNA AT 714 ILDOX
IS IKRULET,

K21 I2CNRRETFINA R T 7AILDRI

12C /KR AR 4 TINARAT 7L
12C1 U /dev/i2c-0
12C2 CON14 /dev/i2c-1
12C3 CONT11 /dev/i2c-2

lEl7R— RNE/NZ & U TRER,

T7Vr—=a 7O SALATIR2CTFNAADHEER RS ICIK. £9. TNNART 7ML EA—
7 UET,

int fd;

fd = open(”/dev/i2¢c-0", 0 RDWR);

220 2CTFNART 7AW DA =T

FINAREA—TV U, BEEITOSAL—TTFNAREEET DD, AL—TFIKA1ADF7R
LAZEZRELET, chicid, ioctl VAT ALAO—ILZFERUEYT, [12C_SLAVE 72 E D i2cdev Z{ERAT
ZRRICHEERDTERERIE. <linux/i2c-dev. > TEEINTWET,

#include <linux/i2c-dev.h>
int addr = 0x40; /% The I2C address */

ioctL(fd, I2C SLAVE, addr);

221 2CAL—TFNALZADF RL RIEE

2CAL—TFNRAREDTF—IEXEER T BSICIFE. BT read/write VAT AI—ILEETIT S
I T A—K/AMY AT 43 VDRERT. PRLANA NOERMEXE. 727/ ) v IDIL
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BRERF, ETRFAN=DEILB>TNBZDT, 77V Ir—2ay 707 I LAITRENS ZEH
TBEIREEFHDRE A

i2cdev RS /N—ICB9 23 L WERIZ. Linux-2.6.26-at19/Documentation/i2c/dev-interface &
SBELTLLEE L,

225. By 7I)ILT7AT S A
PCF8591 LiBIEER IRV, A/D ERFERERRT 2Y VI TOTSLEBANLET., TOT

LlF TR 2.22. PCF8591 ZfEA LI A/DEMT OV S Ly ICRI LDIC, ATY3>ELTT/INAR
T7ANEBEADEBREEIBSFr U RIVEBEIT S EICLET,

adc_pcf8591 <-d|--device FILENAME> [-c|--channel CHANNEL]

2.22 PCF8591 ZERAULIc A/D EM 7O 5 I

main B8#%= "X 2.23. adc_pcf8591.cy ICRUE T, pcf8591 TIAFE 2 ABTDRE T, ERDHIE
ZHIBWVWET, main EETIE. UTOUIEZHEIE>TVWET,

1. pcf8591 open() T. TNART7AINZET RLAZEBEUVLTITNA R EA—-—T TS
2. pcf8591 read() T, Fy¥ YRIEEBEULTTIYYIEEZRAET

3. FIVYIVMEEREBEICERL TERR
4

pcf8591 close() T, TINA RXZEZYVO—XT 5
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#include <stdio.h>

finclude <string.h>
finclude <unistd.h>
ffinclude <getopt.h>
#finclude "pcf8591.h”

fdefine MAIN C
ftinclude "exitfail.h”

fidefine BASENAME(p)  ((strrchr((p), /) 7 : ((p) - 1)) + 1)

idefine REF VOLTAGE 3.3 /% BEESBELV] %/

fidefine I2C_ADDR 0x48 /% PCF8591 M I2C 7 KL X %/
ftdefine DEFAULT CH 0 /¥ T aV THREINAD D LIGEIERT I F v RIL */
static void usage(char *prog)
{

printf("Usage: %s <-d|--device FILENAME> [-c|--channel CHANNEL]\n”, BASENAME(prog));
}

static void parse arg(int argc, char *xargv[], char *xdevice, int *ch)
{

int c;

char *endptr;

*device = NULL;
for(;;) {

int option_index = 0;
static struct option long options[] = {

/% name, has_arg, flag, valx/
{"device”, required_argument, NULL, 'd’},
{"channel”, required_argument, NULL, 'c’},
{0, 0, 0, 0},

b

¢ = getopt long(argc, argv, "d:c:”,
long options, &option_index);

if (c == -1)
break;

switch (¢) {

case 'd’:
*device = optarg;
break;

case ‘¢’ :
errno = 0;
xch = strtol(optarg, &endptr, 0);
if (errno 1= 0 || optarg == endptr)

goto err;
if (%ch < PCF8591 CH MIN || PCF8591 CH MAX < xch)
goto err;

break;

default:
goto err;

}

}
if (xdevice == NULL) 22
goto err;

return;
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EROMIEIF T 2.25. pcf8591.cy ICREARLTH D FI, "X 2.24. pcf8591.h, ITiF. "X 2.25.
pcf8591.cy THMBRINTWIEHDTIOKNY A TESN RSN TVET,

#ifndef PCF8591 H
#idefine PCF8591 H

finclude <stdint.h>
#define PCF8591 RESOLUTION BITS 8 /% PCF8591 M fEgE(bit) */

ftdefine PCF8591 CH MIN @ /% PCF8591 THRETE S 7 FT AT ANF v v XILDR/IME */
fidefine PCF8591 CH MAX 3 /* PCF8591 TIEETE S 7T OV ANTF vV RIL DR KIE */

struct pcf8591;

struct pcf8591 %pcf8591 open(const char *dev _path, int addr);
int pcf8591 read(struct pcf8591 *adc, int ch, uint8 t *digit);
int pcf8591 close(struct pcf8591 *adc);

flendif /* PCF8591_H %/

2.24 pcf8591.h
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N=RYLTFHEEHNRINAZT D

<stdlib.h>
<unistd. h>
<errno. h)>
<fentl.h>
<{ctype.h>
<{sys/ioctl.h>
<{sys/types. h>
<linux/i2c-dev.h>

#include
#include
#include
#include
#include
#include
#include
#include
#finclude "pcf8591.h”

ftdefine PCF8591 ADDR MIN 0x48 /% PCF8591 M7 KL XA DE/IME */
fidefine PCF8591 ADDR MAX Ox4F /* PCF8591 M7 KL A DEKE */

fidefine PCF8591 RETRY MAX 3 /* read() & write(OD Y NS4 @ */

/* PCF8591 ¢ CONTROL BYTE DEETE */

fidefine PCF8591 ANALOG OUTPUT ENABLE (1 << 6)
idefine PCF8591 ANALOG OUTPUT DISABLE (0 << 6)
idefine PCF8591 SINGLE ENDED (0 << 4)
fidefine PCF8591 THREE DIFFERENTIAL (1 <« 4)
idefine PCF8591 SINGLE ENDED AND DIFFERENTIAL (2 << 4)
idefine PCF8591 TWO DIFFERENTIAL (3 4)
#idefine PCF8591 AUTO INCREMENT ENABLE (1 <K 2)
idefine PCF8591 AUTO INCREMENT DISABLE (0 < 2)
idefine PCF8591 CH SHIFT (0)

struct pcf8591 {

int fd;
};
static ssize t write uninterruptible(int fd, const void *buf, size t count,
int retry)
{
ssize t ret;
int i;
for (i =0; i < retry; it+) {
ret = write(fd, buf, count);
if (ret < 0 &% errno = EINTR)
return -1;
if ((size_t)ret == count)
return ret;
}
errno = ETIMEDOUT;
return -1;
}

static ssize t read uninterruptible(int fd, void *buf, size t count,
{

size t read length = 0;

ssize t ret;

int i;

int retry)

for (i = 0; i < retry; it+) { 24
ret = read(fd, buf + read length, count - read length);
if (ret <0) {
if (errno == EINTR)
continue;

~l an
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Y7 TOTZ L% EILRT S makefile 7 "X 2.26. adc_pcf8591 % )L K9 % makefiles I
~UET,

CROSS  := arm-Llinux-gnueabi

ifneq ($(CROSS),)

CROSS_PREFIX := $(CROSS) -
endif
cC $(CROSS PREFIX)gcc

CFLAGS -Wall -Wextra -02 -I../common

TARGET

adc_pcf8591
all: $(TARGET)

adc_pcf8591: adc pcf8591.0 pcf8591.0
$(CC) $(CFLAGS) -0 $@ $~

clean:
$(RM) *~ *.0 $(TARGET)

%.0: %.c
$(CC) $(CFLAGS) -c -o $@ $<

2.26 adc_pcf8591 % E')L K9 % makefile

adc pcf8591.c. pcf8591.h, pcf8591.c. Makefile ZE UL Z MNUICEE. —D_E®D common 7«
LZKVICE2ETHEERALK exitfailh ZBVWTEEFE T, make IVY REETT S &,
adc_pcf8591 'L RSN KT,

[ATDE ~/i2c-adc]$ make

arm-Llinux-gnueabi-gcc -Wall -Wextra -02 -I../common -¢ -o adc _pcf8591.0 adc_pcf8591.c
arm-Llinux-gnueabi-gcc -Wall -Wextra -02 -I../common -¢ -o pcf8591.0 pcf8591.c
arm-Llinux-gnueabi-gcc -Wall -Wextra -02 -I../common -o adc_pcf8591 adc pcf8591.0 pcf8591.0

2.27 adc_pcf8591 O EJL R

£ E Tz ade_pcf8591 % Armadillo ICIE—U T, ETHERZ DIF T ZE W, adc_pcf8591 %17
9%&. X 2.28. adc_pcf8591 OAY Y RDEIT) IKRT ESBERMNESNET,

[armadillo ~]# chmod +x adc pcf8591
[armadillo ~1# ./adc_pcf8591 —-device /dev/i2¢c-1 --channel 0
3.235V

X 2.28 adc_pcf8591 OV ¥ RD=E{T

2.3. SPI #Z#: A/D OV I\—4% —

Armadillo-400 YU —XTi&. CON9 %# SPINXXREUTHERT S ENTEEFT, T2 TiE. SPIN
AW A/ A= =EEIT DHAEZBNUET,
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FRTZY IR, TINARABATOEED TY,
1. Linux 1—XJL: linux-2.6.26-at19

2. A/D Q> /\—%—: MCP3204(Microchip %)
2.3.1. SPI #f&

SPI(Serial Peripheral Interface)l&. IC EDTF—YmXIcfELN 5 4 FXDBEAR T, SPI Tl
U7y ay Y (SCLK), NRYT7IONTYy N/ AL—TA4> 7y (MOSI), YAZA VTV N/ AL —
T7 987y RMISO). AL—TELZKSS)D 4 AKDESHEEFAL CBEEZRIHVWET, b
DIEBRIC. BEROTNA RZE R U TN\AZBRTDIENTEZXT,

SPINRICERENIZT/INA RF. ZORIACL>TYVRYERL =TI nExd, SPITIE 1D
DINAIC 1 DDVRY EEBDAL —T%2EHRTEET, BERBRIVAINFABL., NRICERIN
FEAL—=TEF=IDPDEDEITVWET, YRAYIE BEEZRILBSIAL—T% SSESICL>THE
ULEd, 2Dt BE. AL—T 1202 1ADSSESEHEHELET, Armadillo-400 ¥ —X
g, SPINA T ERBIENTEET,

SPITIE, 170vZICDZE 1bit DF—FEEEZHIBRWVWET, FDoH, FT—YEEREIE7 Oy
JDOREEICL>TREDFT, Armadillo-400 U —XlE. 1 16MHz FTHRIGTEE T,

T—Y DEEIF. YAIWNSSEFTZT7Y—hTBHIETHIEENE T, SCLKESICAHL T, ¥R
T—MEAL—TADTF—%%Z MOSI IcEAL. AL—THEIYRIANDT—5% MISO S AHL R
Yo T—IDAHNZRE IBSENIDINTWVNSLH, EZEDOBEFEZREIBSIENTEXRT, —F
DX TERETESEY T NA AT EICERD, SPIZ7OMILELTORIRIEH D T A

SPITld, ZOvIDRIUT & 71— XEIBETEET, TNZRDOREE CPOL & CPHA TH
LET,

1. CPOL=0: 70Oy 7 %HALTWRWEE SCLK % Low ICIRE % T,
a. CPHA=0: 70v 7 ®DiLEEMNDTT—5%Z2ZvFULEXT,
b. CPHA=1: 70y V7 DIUETNDTT—5%ZTvFULET,
2. CPOL=1: 70wy 7 %#HALTLWAEWEE SCLK % High LR XY,
a. CPHA=0: 70vJ7®DiILETMNDTT—5Z2ZvFULEXT,
b. CPHA=1: 70y VD5 ENDTT—5%ZTvFULET,
CPOL & CPHA Dfi#EDLEZ. SPIE—RTKRIEIZ2HEHHDFT,

=22 SPIE—FR
—K CPOL CPHA
0 0

WIN [ —O|H

0
1
1

1
0
1
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ss 1\ [

SCLK(CPOL=0)

SCLK(CPOL=1)

MISO/MOSI(CPHA=0) __ X

MISO/MOSI(CPHA=1) [ X

229 SPIZ7O KL

2.3.2. > 7 )L[OlE
SEfEMAYTS A/D JAV/N\—%— MCP3204 (. U TORRZRLEXT.
1. B—ERE2.7VH5 55V)EE
SPI £t
Yo 7YV IEE &K 100ksps(Vdd=5V K). 50ksps(Vdd=2.7V KF)
AYFv T HYTILTF Y RR—JLR

o b~ W D

12bit PAEEEZRR LB A/D AF1x4

Armadillo-400 YU —X&. A/D OAv\N\—=45—¢&D#EHmR%E X 2.30. SPI #i#x A/D O /\—4% —[E]
X, I UET, Armadillo-400 1) —XdD CON9 M5 HTW3S CSPI3 [ MCP3204 ### U E I,
SS{EFICIE. CSPI3 D SSO #EBULEY., AINOMS AINBEYN 7O ANEY T, Z7F+-AY
ADICHDBEEZ. 20kQ DRIEEMTEZISNDLDICLTWET, U7 7L Y REFE VREF Lusa
BEEEREU 3.3VEAALTWSZS, OV 1S 3.3V OEEO 7O A% 12bit(4096 ERRE) D
VY INBICEELET,

+3.3V
+3.3V +3.3V
p +3.3V +3.3V
IC2 el uoo -l 5
O 2 O S
MCP3204
N
AINS 4AIN3 VDD 4 < CON9
AIN2 3 - - el —
AIN2 - -
AINT > 2|
AIN1
AINO 4'AINO =
. o e CSPI3_MOSI _;
F r 4 VREF
) . . . . bouT e CSPI3_MISO 8
- = o N o o o vd
x N S S04 « cLK CSPI3_SCLK !
h N 9 —8INC1 9
—SINC 10
1 1 1 1]
- - - - 12
Cs+/SHDN CSPI3_SS0 13]
14/
AGND DGND ‘}2
MCP3204-CI/P

2.30 SPI ##: A/D OA>/\—4% —[EKEK
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2.3.3. MCP3204 &{E 70 k JJL

MCP3204 (&. SPI £— K O(CPOL=0. CPHA=0)ZXcl& SPI €— K 3(CPOL=1. CPHA=1)T&fE
ZBIBWVWET, MCP3204 D@E7A—~ v bz " 2.31. MCP3204BE7 4 —< v by IERULE
ER

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

SGL/
MOSI|0|0|0|0|0|1 sa/

dec. [ dec. | de. | de. | de. | de. . | de. | de. | de. | de. | de. | de.

D2||D1|D0

MISO X X X X X X X X X X

0|B11|B10|89|BS||B7|BG|BS|B4|BS|B2|B1|BO|

d.c. : Don’ t care

x: TN

D2, D1,D0: A/DEMEITIF YU RILIETE
B11~B0: A/DDEHFER

2.31 MCP3204@&E7 #—~ v k
MOSI D5 1 ZHAH9T %2 &T. XD Z MCP3204 [c3i8RULEX I, SGL/DIFF* D2, D1. DO
DIEAEDLEICED, AIDERZRE RS F v X ZBELXRT, DO LUE. MOSInSENEND
T—YEBERERE XA

F 2.3 MCP3204 F+ > RIVIEE

SGL/DIFF* D2lal D1 DO ADEEBR Frox

1 d.c. 0 0 YUTIIYR CHO

1 d.c. 0 1 VT ITYR CHI1

1 d.c. 1 0 YUTIITVR CH2

1 d.c. 1 1 VT ITYR CH3

0 d.c. 0 0 TaT77LrIvIL CHO=IN+,
CH1=IN-

0 d.c. 0 1 Ta77LrIvIL CHO=IN-, CH1=IN
+

0 d.c. 1 0 T4yl CH2=IN+.
CH3=IN-

0 d.c. 1 1 Ta77LrIvIl CH2=IN-, CH3=IN
+

[BIMCP3204 <& D2 3 BEHEFEFE Ao

MCP3204 (. 11 ZEEO/Ov 7O LEHTFFOTANOYY 7Y VI EREBL. ROZOY I D
TRIEBTETLET, A/DTHERIE. B11 S5 BOICEHEhET,

2.3.4. spidev K 71 /\—

—MRE9IC. SPI DT /\A X% Linux ¥ X7 LATERT 255, SPI AL—77F/N\A ABDOTFT/\1 X
RIAN—ZEHR LT, TN\A RDFEZEHL I BVWET, SElid. MCP3204 ERDT/N\A AR ZA/\—
ZERR T 2D TIER <. AAD spidev RZAN\N—%FERTZI&ICLET, spidev KT /\—%FEFH
I2E, TINARTF7ANA VT =Tz —RZHALT, I—F—F Y RTHEITSH 77U T—r a3y
7OV S LS TNA ADGHHES ZBS T ENTEEI, Armadillo-400 ¥ —XTlE, ZEDH—
FILTIE spidev R Z A /IN\—=DE%ICiR > TWRW6, spidev ZFERAT BICIEH—RILDREELTE
ITEIRENHDET,

spidev K5 /N\—"TI&. /dev/spidevN. # (M. ML 0O DSHEEDHIEXFE)T/INA R T 7 ILICHL T,
open/close/read/write/ioctl ¥ X7 LADA—I)LZFHTI DI &T. SPITNA RADFEZE ZBEVET,
Armadillo-400 ) —XTHERTEZTNA AT 7A4I)% R 24. SPINXRETFTNA AT 71 ILDOX
It IERUET,
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K24 SPINRRETFTINAZAT 71 ILDXI

SPI )RR aAxRI 4 FINARAT 7414

CSPI1 CON9 /dev/spidev0. # (ML O E£1=lE 1)

CSPI3 CON9 /dev/spidev2. M (MlE O, 1. 2. 3
DOWIhh)

77V —23 707 ALTSPITNA RADFHZE ZBSICIF. £I. TNA AT 7AILEA—
TVUET,

int fd;

fd = open(”/dev/spidev0.0”, 0 RDWR);

232SPITINART 7AIDA =T
ioctl VAT AJ—)UIck D, SPIDKREZEEIT DI ENTEXRT,

1. SPILIOC_RD_MODE, SPI_IOC_WR_MODE: Ft#H U XfclFEZAARFICHERT 5 SPI E—R%
RELXT,

2. SPI_IOC_RD_LSB_FIRST, SPI_IOC_WR_LSB_FIRST: FidH U X lFEZAHKIC LSB h 5
EI B MSBHISEET BNREL KT,

3. SPLIOC_RD_BITS_PER_WORD, SPI_IOC_WR_BITS_PER_WORD: 1 Bl®OfF#&#H U XIcIFEE
AHTEHETBEY MIZERELER T,

4. SPI_IOC_RD_MAX_SPEED_HZ, SPI_IOC_WR_MAX_SPEED_HZ: Gt U £ FEZAHD
RREXEREZRELRT,

read/write VA7 A=) ERAITZE, FTEBEZRIBOIIENTEXT, 2FBEZRZ
RSk, joctl X F AL 2— )LD SPILIOC MESSAGEN) X vt —3Y ZHEHUL £ 9,

SPI_IOC_MESSAGE(N)OERAEIFR. Y7L TAT S LTHHLE T,

spidev RS /\—ICBIF 55 L WIERIE. Linux-2.6.26-at19/Documentation/spi/spidev Z88B L T
Q=19

235 . A—x)NAVT4F¥al—Y 3V

Armadillo-400 ) —XDIFEDH—XILTIE. SPI RZAN—EFBEMITH > TWEEB A, ZDTcth.
SPINAY RZA/X\—& spidev R ZA N—DBERCBRSTch—RIEZRRT 2RENHD KT,

I, A—FXIWOY—XA—R7—HATZEEBLET, 22 TE. Armadillo U k55> 0O—
FLUTLBZEICLET,

[ATDE ~]$ wget http://armadillo.atmark-techno. com/files/downloads/armadil lo-4x0/source/kernel/
linux-2.6.26-at19. tar.gz
[ATDE ~]$ tar xzvf linux-2.6.26-at19. tar.gz

K 2.33 Linux A—xXJLOEE & BF
KIZ Armadillo-400 Y —XDBHEIY J X2 L —Ya>vEEBELET,.
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Armadillo EEEHEA 1 R N—=RI T 7HEEENAIRAXT D

[ATDE ~]$ cd Llinux-2.6.26-at19/
[ATDE ~/linux-2.6.26-at19]$ make armadillo400 defconfig (Armadillo-410/420/440 DIFE&
[ATDE ~/linux-2,6.26-at19]$ make armadillo460 defconfig (Armadillo-460 DiHZ&

2.34 Linux A—XJLIC Armadillo-400 ¥V —XEB# QY 74 ¥ L —Ya v EERTS

HELVT. menuconfig ZEAL T, "™ 2.35. SPI RS/ N\—%=F%IcdT %, kU 'K 2.36. SPI (cff
HI2EYZIEET D) IKRTLSCHA—XLAYT1FaL—yaveaEBLET,

Linux Kernel Configuration

Device Drivers --->
[*] SPI support --——> FxviExANS
-%-  Bitbanging SPI master BETERIND

<x> MXC CSPI controller as SPI Master FrviIoArAN3
<x> User mode SPI device driver support FTxwvIAaH AN

235 SPI RZAN—ZEFHICT S

Linux Kernel Configuration
System Type --->
Freescale MXC Implementations --->
MX25 Options --—-)>
ArmadilLlo-400 Board options --—->

[ ] Enable UART5 at CON9 Frv I EHNT
[*] Enable SPI3 at CON9 FrviIEANS
[*] Enable SPI3 SSO at CON9 16 1ZHRTREIRINTWBIDTZEDEFE
[ 1 Enable SPI3 SS1 at CON9 18 Fxw o AaHT
[ 1 Enable SPI3 SS2 at CON9 15 F v I aHT
[ 1 Enable SPI3 SS3 at CON9 17 Fxw o aHT

2.36 SPI ILEEAT 2 EV ZHEET %

T, A—FIWDY—XA—RICH—EBENPBEICKEDET, SPIAL—TFNA ARZA/IN\—%E
B9 %IClE. spi_board_info Z&#xI 2NENH D £, spi_board_info DEFRIE. Llinux-2.6.26-
at19/arch/arm/mach-mx25/armadi LL0o400.c T&H T %> TWE T, armadillo400_spi3_board_info %,
X 2.37. CSPI3. SSO % spidev TERT BMEIE) ICRT KDICEIEL TLIE L,

static struct spi_board info armadillo400 spi3 board info[] initdata = {

{
.modalias = "spidev”,
.max_speed hz = 1000000,
.bus_num = 3,
.chip select = 0,

}I

2.37 CSPI3, SSO % spidev TfEAI 2 EIE
AV 74FaLl—YavoEBRE, V-RADEBEZEIB>c5, A—XRILZEILRLET,

30



Armadillo EEEHEA 1 R N—=RI T 7HEEENAIRAXT D

[ATDE ~/linux-2,6.26-at19]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabi- && gzip -c arch/arm/
boot/Image > Llinux.bin.gz

2.38 Linux h—xJLZEIL RT3

EBICEILRARET TS E, Llinux-2.6.26-at19/linux.bin. gz [CH—RILA A —IDMEHR SN E T,
linux.bin.gz % Armadillo D7 2 v ¥ 2 XEY DH—FRILBERICEZIAATLLEE W,

236. Y7707 5 L

MCP3204 t@EfEZH 2\ A/D BMBERERRI BT 7INTOT I LZ2B/NLEIT, 7OTS
ALlF T 2.39. MCP3204 Z{ERA UL A/DE¥T OV S L) ITRT LD, AT23>yeLTTNAR
T7AINBEADEREECRSIFr UV RIVEBET S EICLET,

adc_mcp3204 <-d|--device FILENAME> [-c|--channel CHANNEL]

2.39 MCP3204 #ERLc A/DETOT 5 In

main B#% "X 2.40. adc_mcp3204.cy ICRUFE T, mep3204 WS FL 71w I ZAHD W
T, REROFHZLZBVNWET, main B TIE. UATONEBEZEIR>TVWET,

—_

mcp3204 open() T, TNA R T 7AINBEEBELTITNA A ZEA—-T>T 3
mcp3204 read() T, FY Y XIWEEBEL T IYIVEERSGAHHT
FIYIMEEBEICETHL TRR

mcp3204 close() . TN\A X2V O—X9 %

A woDN
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#include <stdio.h>
ffinclude <fcntl.h>
finclude <unistd.h>
ffinclude <getopt.h>
#include "mcp3204.h”

fdefine MAIN C
ftinclude "exitfail.h”

fidefine BASENAME(p)  ((strrchr((p), /) 7 : ((p) - 1)) + 1)

idefine REF VOLTAGE 3.3 /% BEESBELV] %/

fidefine DEFAULT CH 0 /¥ 7T a Vv THREINALI > EBAIFERTZF v RIL %/
static void usage(const char *prog)
{
printf("usage: %s <-d|--device FILENAME> [-c|--channel CHANNEL]\n”, BASENAME(prog));
}
static void parse _arg(int argc, char *argv[], const char *xdevice, int *ch)
{
int c;
char *endptr;
*device = NULL;
for(;;) {
int option_index = 0;
static struct option long options[] = {
/% name, has_arg, flag, valx/
{"device”, required_argument, NULL, ’d’},
{"channel”, required_argument, NULL, 'c’},
{0, 0, 0, 0},
};
¢ = getopt_long(argc, argv, "d:c:”,
long options, &option index);
if (¢ == -1)
break;
switch (¢) {
case 'd’:
*device = optarg;
break;
case ‘¢’ :
errno = 0;
xch = strtol(optarg, &endptr, 0);
if (errno 1= 0 || optarg == endptr)
goto err;
if (xch < MCP3204 CH MIN || MCP3204 CH MAX < %ch)
goto err;
break;
default:
goto err;
}
}
i (xdevice == NULL)
goto err; 32
return;
err

cvmmmAl A~ .
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EROWEIF "X 2.42. mcp3204.cy ICEBIRULTHDFT, "™ 2.41. mcp3204.h; Tl X 2.42.
mcp3204.c; TRIRINTWSEHDOIOKNY 1 TEEHERINTVWET,

#fifndef MCP3204 H
ftidefine MCP3204 H

finclude <stdint.h>
#idefine MCP3204 RESOLUTION BITS 12 /% MCP3204 >4 fiRge(bit) */

ftdefine MCP3204 CH MIN @ /% MCP3204 THRETE S 7 FT AT ANF vV XILDR/IME */
fidefine MCP3204 CH MAX 3 /% MCP3204 TIEETE 27T OV ANF vV RIL DR KIE */

struct mcp3204;

struct mcp3204 *mcp3204 open(const char *dev path);

int mcp3204 read(struct mcp3204 *adc, int ch, uint16 t *xdigit);
int mcp3204 close(struct mcp3204 *adc);

flendif /* MCP3204_H x/

2.41 mcp3204.h
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#include <stdlib.h>
ffinclude <unistd.h>
finclude <errno.h>
ffinclude <fcntl.h>
#include <sys/ioctl.h>
finclude <sys/stat.hd>

#finclude <linux/types.h>
#include <linux/spi/spidev.h>

#include "mcp3204.h”
ftdefine ARRAY SIZE(a) (sizeof(a) / sizeof((a)[0]))

fidefine MCP3204_ START BIT (1< 2)
fidefine MCP3204_SINGLE_ENDED (1 << 1)
#idefine MCP3204_DIFFERENTIAL (0 << 1)
fidefine MCP3204_CH_SHIFT (6)

fidefine MCP3204 SPI_MODE (SPI_CPOL | SPI CPHA)
fidefine MCP3204_SPI_SPEED HZ 1000000
fidefine MCP3204 SPI DELAY USECS 0

fidefine MCP3204 SPI BITS 8
struct mcp3204 {
int fd;
};
/%%
* IBEINLTNAR I 7AWV EF—TVT 3
*
% @param dev path MCP3204 AM#E#EI N/ spidev F/RA R T 7 A ILADINA,
*
* @return BXIHT B & struct mep3204 ADIRA V4 53R T,
* KT B & NILL Z2iRY, ZDRR, BEUIAR errno 232 ET 5,
*/
struct mcp3204 *mcp3204 open(const char *dev path)
{

struct mcp3204 *xadc;

uint8 t mode = MCP3204 SPI MODE;
int error;

int ret;

if (dev_path == NULL) {
errno = EINVAL;
return NULL;

}

adc = calloc(1, sizeof(struct mcp3204));
if (adc == NULL)
return NULL;

adc->fd = open(dev path, 0 RDWR);
if (adc->fd < 0) {

error = errno;

goto errl;

}

/% SPI.:E— REERET S */

if (ret < 0) { 34
error = errno;
goto err2;

}

vrntiirm ArdA .
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Y7700 7 L% EI RT B makefile 7 T 2.43. adc_mcp3204 %= EJ)L K3 % makefile; I
~UET,

CROSS  := arm-Llinux-gnueabi

ifneq ($(CROSS),)

CROSS PREFIX := $(CROSS) -

endif

cC = $(CROSS_PREFIX)gcc

CFLAGS = -Wall -Wextra -02 -I../common
LFLAGS =

TARGET = adc_mcp3204

all: $(TARGET)

adc_mcp3204: adc_mcp3204.0 mcp3204. 0
$(CC) $(LDFLAGS) $~ $(LDLIBS) -o $@

clean:
$(RM) *~ *.0 $(TARGET)

%.0: %.c
$(CC) $(CFLAGS) -c -o $@ $<

2.43 adc_mcp3204 % E)L K9 % makefile

adc_mcp3204. c. mcp3204.h, mcp3204.c. Makefile ZEUTF+4LZ NUICEZE. —D_ LD common 7«
LOKNVICE2FHTHEFERALUC exitfailhZBWTHEEXET, make ANV RZEZERITIT S &,
adc_mcp3204 "EIL RN X9,

[ATDE ~/spi-adc]$ make

arm-Llinux-gnueabi-gcc -Wall -Wextra -02 -I../common -¢ -0 adc_mcp3204.0 adc_mcp3204.c
arm-Llinux-gnueabi-gcc -Wall -Wextra -02 -I../common -c¢ -o mcp3204.0 mcp3204.c
arm-Llinux-gnueabi-gcc -Wall -Wextra -02 -I../common -0 adc_mcp3204 adc_mcp3204.0 mcp3204. 0

2.44 adc_mcp3204 O EJL R

H RS 1fc ade_mep3204 %= Armadillo IcOAE—U T, EITHERZ DT T LIV, ade_mcp3204 = 1T
I5E. " 2.45. adc_mcp3204 AY Y RDOEIT) IKRT ESBBERENESNET,

[armadillo ~1# chmod +x adc_mcp3204
[armadillo ~1# ./adc_mcp3204 --device /dev/spidev3.® --channel 0
3.235V

2.45 adc_mcp3204 OV Y RDET

2.4. 1-Wire EhenE 2o

Armadillo-400 ) —XTld,. CON92 K> & CON9 26 BV % 1-Wire /AR EUTERT B2 EN
TEEYd, TITlE 1-Wire N\RITEEE VY IC 2E5EIT 2552 BNULET,
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ERITDIY b7, TNNAREFUTOEEDTY,
1. Linux 1—=xJL: linux-2.6.26-at19
2. SREt Y DS18B20(MAXIM #tHY)

2.4.1. 1-Wire £

1-Wire (&, ICEDOT—¥iXICEDNS 1 IRADOBEAXTI ., RER. 1 ROESHREEHMIRD 2
KEFTNRAZEBRT B ENTEET, CDEE, BHRESHEISHEFRT, b, BRRZIERA
BLU. SIRTEH TSI EHTEEXT, 1-Wire RRICEHRESNLTNN\A AOENEREA TV RL1Y
EL. BEREITILT Y TULET,

1-Wire NR IS NET/INA RE, FOREICL>TIYRYEAL—TILHDPNET, 1-Wire T
F 1T DDONRICT DORYRY EBBODAL—TZEHRTEET, BERRIVAINHBL. /NI
BRINLEAL—TETFT—=9DPhEDZEITVWET, AL—TFNARE. Fv 7 EICEBX 64bit
DROMID ZHF->THEND., YAFIEROMID ZIEE T DI TBEZRIBRSIAL—TZHELET,
Armadillo-400 U =X, 1-Wire Y AY ERBZB I EMTEET,

1-Wire Tlx. 70V 7ESNBWeH. Y4 LRAY McEDWITF—YDEEEHIBVWET, Y
AIMSERAL—TICEEZEZEZADEBEES. YAYMS5O—/ULRZHALET, /NLADIIETADI Y
IVTAL—THOBZEXILFINATL—5 =080, IBTHNDIT v IH 5 30usec DEFRTH
VIV THERBIRWET, D, YRYIE 1 ZE2ZADHEIE 1 HS 15usec DFEWAO—/CLR
HZHAUL. O ZEZALHFEIE60usec DRWAO—/VULAEHAULET,

AL—7H50EZFAMIBE. £9. YAYHO—/VULR 115 15usec DFEWO—/VULA%ZH
HUET, AL—TAIE. 1 ZXELEVWEEABLERA. 0 ZEELIEWEE. 60usec DEES
MZeO—IC5 2RO KT, YRYE UETMHNDIT Vv IHS 30usec DFRTHY Y TV ITZEIR
W AL—Th 5Ny T7U VI ULET,

BE. FMLROY MNCIFRI VY —R(1 Z4LXAY ~60usec)eA—/NN—RZA14T7(1 914 LR
Ay bk 8usec)DZ2OWHDET, ELDFHBEIEIRY VY —RDFEDYAIVITY,

Write1

Write0 _\

Read1

Reado N\ | /

2.46 1-Wire 70 b JJL(E v MEX)

VRY—ERAL—TETOT—YEEIE I DOY—TVRATRIBWVWET, 320V —TVRXFE, Y
LYy hY—4 VX, ROMIOXY Y RY—FT VR, T70093vy—T Y ADBEICEITENET,

ey hNI—TYATlE £, YRIBNVEY MUULRAZEALET, 1-Wire JNRICTA L —THVE
mENTWEEE, AL—TJRILEVYR/INILRAZEZHALET,

ROM OY Y RY—4T Y ATlE. YRAIMN8bit ® ROM OVY Y REHAD UM%, 64bit ® ROM D %=
HAOUEXT, ROM ID D4EE 8bit (37 /N1 AfE$EERI 77 I —O—KRTT, < 48bit XU 7 )L
FYIN—ICH>TWET, B=ED 8bit I CRC T3, ROM OAY Y RICIEFRDEDHH D £,
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SERARCH ROM(OXFO): /XRICIEFHESNTWBDAL—TF/INA ZAOROM ID #1852 &EMNTE
9, 1E®SERARCHROM OY Y RT 1 2DF/N\NAAD ROMID £ ET B EMNTEET,

READ ROM(0x33): KRS N TWBE AL —TF/INA AN—D272 17 DIFE. SEARCH ROM
A Y RO DIC READ ROM OY Y RZEAL T, ROMID Z85 2 ENTEXT,

MATCH ROM(0x55): MATCH ROM ¥ Y RTYRXRINEALIZ ROMID lc—& U AL —
TTFINAAD, K 77223 AX Y RICHRELE T, ZNLANDT/INA XE ROV LY
]\ :/_'7_\/X€'T%5 ig—o

SKIP ROM(0Oxcc): SKIP ROM X Y RICkWTEES N7 773>y RiE, RXIC
BEHEINTWBAL—T7FN\A RLeTICEABICERINE T,

T7o03avy—YRE AL—TFNNAAZEICERDFT, EXRWICIE. YRIN 8bit DT+
J—RIAXY Y RBEALER. T—DHRHHEUFEEZTAHAZEIBVET,

ROMOT R —HU R Trodiav—4UR
A A
r N\ r N\

ROM I+7—F | RW
q=wor | ROMID avok | F—4

T— FINARATLEVRIRILA

B UA A VAV S

247 1-Wire ZO K 3JL

2.4.2. DS18B20
SEERY 2RE LYY DS18B20 &, UTORBREREET,

1.

o o M W D

H—8EIR(3.0VH5 5.5V)EE
BRISESHED SHEIETIRE
HNEBER RN
REETAIEERE-55Ch5+125°C
ERE 9Obit H 5 12bit

TR 750msec (&K 12bit )

DS18B20 77> o3y aAXR Y RICIFLUTOHDOLH D FT,

1.

2.

CONVERT T(0x44): COINY Rlc kD, BEREHIE I LBONET, EEiERIE. DS18B20
DAR 2 N1 ~ LI RTINS E T,

WRITE SCRATCHPAD(0x48): DS18B20 DA EVICEZAAZHE I BWVWET, EZAD
TFT—%1E 384 hRT. Ty T, Configuration Register DIBEHEITEE L £,

READ SCRATCHPAD(Oxbe): DS18B20 OABX EJ ZFHAHL T o HAHTT—F D/NA
RIFERARI/NANTY, BHT, YAINS Y MNULAZEEFETZIET, T—FDFH
HLUZhTEET,

DS18B20 AL Y R FIFRDEL S>> TWET,
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#& 2.5 DS18B20 AEIL R ¥

Al RE

0 Temperature Register
LSB

1 Temperature Register
MSB

Th or User Byte 1

T_ or User Byte 2
Configuration Register
Reserved (Oxff)
Reserved

Reserved (0x10)

CRC

OIN[O|O[M[W([N

DS18B20 m:EEt >~ f#kEIx. Configuration Register ® 5bit B& 6 EY NBTHRED £,
Zhn LS @ Configuration Register D N EREWICERIN. EEZITZILETEFREA,

& 2.6 DS18B20 RE Y3 fHe

BIT 6 BIT 5 HERE
0 0 9 bit

0 1 10 bit

1 0 11 bit

1 1 12 bitlel

BINXT—F > Uty NEDRE

Temperature Register DT A=Y MNEIRDKDICHZE>TVWET, BEFEBRTERNSNTVWET,
12 Ey NOBREEDHZRIE. BITIONS BITOZTOEY BT, 11 Ev I\ﬁﬁ’iﬁ‘éd)i’%ﬁ\ BITO
MAEERRD i'é'o 10 Ev b, 9By M EREDHEEHREKTT, BITIE NS BITT (&, BEIIED
BE 0. BB 1 &BDET,

BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BITO
LSBYTE| 2° 22 21 20 27| 22| 23| 2™

BIT15 BIT14 BIT13 BIT12 BIT11 BIT10 BIT9 BITS
MSBYTE| S S S S S 26 25 24

S=SIGN
2.48 DS18B20 Temperature Register 74—~ v

2.4.3. 7)ol

Armadillo-400 ¥V —X & REE Y & Dz, TR 2.49. 1-Wire EfeRE Y YRR, ICRU
I, E5MRIE. CON9 2 EV(ICEHR LK T, Ffc. SEIF VDD IC+3.3V Z i U BRSNS S #
fBaLERI,
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IC1

DS18B20

+3.3V +3.3V

YANYAN DS18B20

+3.3V

) a
Z O A
o O o >
AN ~ — o
PG
CON9
1
5 ONE WIRE ®
3
4
5
6
v —_—C1
8 0.1uF
o
10

1

2.49 1-Wire #65RE > Y EEN
244 BEEVY RS AI/\—

—RRAYIC. 1-Wire #EHED T /N1 X% Linux Y X T LATHERT 35S, 1-Wire AL—T7F /N1 ZBED
FINAARZAN—%EH LT, TNARADFEH=ZH HZWES, Sl 1-Wire AL—T7F/NA AR

Z4/)\—® "Thermal family implementation; Z#ER L X,

Mhermal family implementation; ZERH9 2% &, 1-Wire NRICERINCBEE LY T T7/N\1 X%

BETRIEU, sysfs BHATRET—5 DFAHUZRREICLET,
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[armadillo ~]# cd /sys/devices/wl _bus_masterl/
[armadillo /sys/devices/wl bus master1]# Ls

28-0000022¢2355/ wl master name
driver@ wl_master pointer
power/ w1l _master search
subsystem@ w1l _master_slave count
uevent wl master slaves

wl master attempts wl master timeout

wl_master_max_slave count

[armadillo /sys/devices/wl bus master1]# cat 28-0000022e2355/w1_slave
c4 01 4b 46 7f ff 0c 10 3b : crc=3b YES

c4 01 4b 46 7f ff 0c 10 3b t=28250

c3 01 4b 46 7f ff 0d 10 2f : crc=2f YES

c3 01 4b 46 7f ff 0d 10 2f t=28187

2.50 1-Wire #fiiaE > Y R 51 /\—DERHI

/sys/devices/wl bus master1/hY. 1-Wire [CE8ET % sysfs T« L7 U TY, "Thermal family
implementation; NEXICE>TWVWT, AL—TF/I\NA ZAQEHIND &, 28-0000022e2355 D & S I
TINAZDROM D IZHIGULTeT 1 LI R UDMERENE T, ZTDHD wl_slave ZimAHHT & RTA
JN\—[F CONVERT T OV > RZEfTULH & READ SCRATCHPAD OY > RZ%EfTL. DS18B20 @
NEL YR %ZRRUET, Terc=xx YES; TCRCH—HUITEZRULET, £, =28250; &
BERER)Z 1000 G LLEZRLET, 1 EOFGEAHL T, 2EDOEBERZRRUEX I,

245 A—x)aAvT74Fal—Y3V

Armadillo-400 ') —XDIEED H—XRILTIE, 1-Wire RZAN—FBMICHE>TWEE A, ZDTz
®. 1-Wire Y X% K Z4/\—¢& Thermal familyimplementationy K24 /\—hBMICE > hH—X
IWZtERT 2REDNHD XY,

F9. A—RIDY—RAA—RT7—HA4T7ZBEBLET, Tk Armadillo b kS5O >0O—
RLUTLBZEICLETD,

[ATDE ~]$ wget http://armadillo.atmark-techno.com/files/downloads/armadil Lo-4x0/source/kernel/
linux-2.6.26-at19. tar.gz
[ATDE ~]$ tar xzvf Llinux-2.6.26-at19. tar.gz

K 2.51 Linux h—=xJLOES & ERE

R Armadillo-400 ¥ U —XDIEEIAV T+ FaL—Y 3V ZBALET,

[ATDE ~]$ cd Linux-2.6.26-at19/
[ATDE ~/linux-2.6.26-at19]$ make armadillo400 defconfig (Armadillo-410/420/440 DFE&
[ATDE ~/linux-2.6.26-at19]$ make armadillo460 defconfig (Armadillo-460 DiFE&

2.52 Linux 1—%JLIC Armadillo-400 YU —X XY T4 ¥ a2 L —Ya v &EEAT 3

HELT. menuconfig ZFERL T, X 2.53. 1-Wire R4 /N\—=%BFMICT 3, IRTLDICHh—=
WAV T4 FalL—yavaEZEBELET,
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Linux Kernel Configuration
System Type --—->
Freescale MXC Implementations --—->
MX25 Options --—->
Armadillo-400 Board options --->
[*] Enable one wire at CON9 2 «F v U AHAND

Device Drivers --->
<> Dallas’s 1-wire support ---> «<FIviIirxANnd
1-wire Bus Masters --—->
<x¥> Freescale MXC driver for 1-wire «<FxT v oA AND
1-wire Slaves -—->

<> Thermal family implementation «F T v o AEAND

2.53 1-Wire RZ14/\—%2E%hicT 3
AV T74FaLl—yavoZEasbIhoikd, h—XRILEEILRLULET,

[ATDE ~/linux-2.6.26-at19]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabi- && gzip —c arch/arm/
boot/Image > Linux.bin.gz

254 Linux h—xJIL%ZEIL RT3

EBICEIRNTETITSE, Linux-2.6.26-at19/linux.bin. gz ICH—RILA A —IDMER SN E T,
linux.bin.gz Z Armadillo D72 v ¥ 2 XEY DA—FRILERICE ST IAATLEET W,

M 2.49. 1-Wire ##HRE Y YRR, [CR9 &5 IC Armadillo & DS18B20 Z##it L TH 5

Armadillo Z#£& L. "X 2.50. 1-Wire i EEL > R4 /N\—DFERB, [CRT FIETHEERZ
BZ—UDT< Tié\l\o

2.5. CAN

Armadillo-400 >') —XTl&. CON14 Z CAN/NREUTHERIZIENTEEXET, I TlE.
Armadillo El=% CAN T#E#t I 2 A EZBNM L X,

FERIZYIhTT7. TNARAIATOERED T,

1. Linux 1—%JL: linux-2.6.26-at19

2. 1—%—Z > R: Atmark Dist v20131122

3. CANBEZOY Z L: can-utils (Atmark Dist IC&EXN 5 H D)
4. CAN ko> ¥ —/—: AMIS-42673(0ON Semiconductor &)

2.5.1. CAN {2

CAN(Controller Area Network) (&, #2REDOTFT—YEEICEPN S, 2 BREHEEXDEEART
o 2BBEERZRALU TWSOHMN/ A AEICEND AP, T7—REHAEEREZROBEN BB
INTVBEWVWSTERNS, KBHEEEOKRDSNZRXY NT—VICAVWSNET,

CAN Tl&, CAN+& CAN-O 2 KDESHEDEEEZZRLESEEIE TREZRIBVET, 2D
2 KDIESHRICEBD / — N (e 2 U, NRAZBHRULEXI. CAN OYEMNRERICEET 2K7K
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IClE. BERED 125kbps £ THIEER CAN(SOT1159-2), BEHRE 125kbps 15 TMbps D =&
CAN(ISO11898-2) 8 EXRRBE DN H D FF, —MRAIIC CAN D/ — R id, VEBONEZE IS
CAN Sy —NEZDHDT—Y0BZE RS CAN AV NO—SHh5BHENET, SEIOHIT
& CAN J> hAO—ZIF i.MX25 RE® FlexCAN J> hO—Z%Z#ERAL. CAN k5> ¥—/RICiF ISO
11898-2 I/ L fc AMIS-42673 ZfEAL X9,

CAN 7Ok JJ)LTlE. CAN+& CAN-EIDEEE%Z. RS-232CBEDLSICHSHMUHRD ST
BEREEYRNL—RNIC->TERSEZET, T—YDEEERIBVET, BEINZIZEY b~
& REFVEDMVEY I TOWITNHODIREEZED £9, && CAN Tld. CAN+& CAN-OBEEN
HZ3HBERIFUM BEWERIEYITERDET, 8. RIFUMZHEO Vv I T%2HRE 1
ELTIHRWET, CANENILFIYRIBRDIZH, BEDT/I\NA AL ERICBEZHL RV, /N LT
TFT—YDEENB ZZHENHDEFT, CDHFE. ENHH—DD/—RBPRKRIF U RNEHALTW S
. NADREFIRIFVYNEBDEIT(RIFVYIMNVEY Y TICHUTEELEEIND), CANTIE. &
DREZFBL CGRAEZRE IBWET,

F—HDEEIE, TL—LEWSEATRIHBWET, Z7L—AlclE, ™R 2.7.CANZ7ONOJL7
L—LAy RS 4D0EENHNDET,

#27CANZORILTL—LA

A Hee

F—HTL—LA T—HERET Do

DE—FT7L—L T—TL—LZEKT S,

A—NR—O—R7L—LA HIEID 7 L—LMENET L TWRWZ & &BHYT %,
IZ>—7L—A IZ—DRELIEZEMNT B,

F=HFITL—LEYE—RNTIL—LZEDLET. XyvtE—IT7L—LEWVWWET, CANTIE. /—R
CEDTRLAEWVWSHDEFHL, ZORDDICENZNDXA Yy E—IDEEFR IDEFIF. |dentifier)
ZRHO>TWET, EFE/—RIE. IDIcL>T, BEADPNEBINRZEAyE—IDESIHHIMLET, XV
T—JILEENZIDDRIICEL>T. XvtE—ITL—AICIIBET A—<T Vv N1 1bit R) EIRERET A4 —
Yy h(29%it R)D 2 BEOERANHD X,

TFT—=7 7L —LDOFERXZ "B 255.CAN 7OKNJI(T—FT7L—L4)) IERLET, LORIEEY
V7%, TOREFRIFUYRNEBEKRLET, T—FT7L—LIE T—FZ*EITEH/—RHBNNRZRI
FTURNCTBIENSHBEDTT, INEXY—K - AT - TL—L(SOF) EFVFT, SOF [HiEE.
P—ENL—Y3>T7—JLRARBIl). ¥ hO—JL7 1 —JLR(CONT). —% 7« —JLR(DATA).
CRC 7 1+ —ILR(CRO)MIEICEEFEENZX I, #W\WT. ZIE/—FIFACK 7 1+ =L R(ACK)Z#EL X
9, REIC. TEY RPN RZUEY Y TIKEEIVR - AT - JL—LEOF) & ULET,
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DataFrame IDLE| SOF | ARBI | CONT DATA CRC ACK EOF
ARBI(Standard) ID(11) | RTRQ)
ARBI (Extended) BASEID(1) | SRR()IDE(1) | ExtiDU8) | RTR()
CONT _ R® | DL@

DATA  data(0 to 64bit)

CRC  CRC sequence(15) | CRC delimiter(1)

ACK ACKdot(1) | ACK delimiter(1)

255 CAN Z7OKMJJU(T—9 7L —L)

—ERNL—=Ya3 v T70=)LRIE BETA—IYIMDLERT A=Y MMNTE>TERDET, 12
E77r —< v hDFZE, 11bitD ID ZxELcH&E. YE—HF - NSV AZIYvYaYy - UJIRAN-Ey
MRTR)ICKRZFVNZZEELVLEXET, ILR7A—< v bDIFE. 11bit DX—X ID(BASE ID)Z*X{E L
e KBEYE—HF-YJVITAN-EYRNSRR)., 74774774V - ZVXAFTV¥3Y - Evh
(IDE)y: LT, &m\Az%UtvbjmﬁBi?ome 18bit OHR3E ID(Ext ID)EXE L &
RTRICRZF Vb EZXEELVLET,

/ CANZ7OrIJDONYIT—>3Y

CAN ZOKJJLITIE, /N\—Y 3> 20A E20BD 2 2hHh%xd, 7O
NJJIK=I 3> 20ATlE ZEET ATV RNULMES I ENTEEXE
ho BUIMER7 A=YV NDTL—L%EZELBEE. T7—J7L—L%
EELET, 7ORIN—I3> 20BNy YT T, b E7A—< WV
RDEEFIETEFEAN, IR7A—TVYRZERELTH, ERHULEXT,
ZORINN=3 Y 20B7 V747 TlE IR7 A=< v NDEZE
MERET T,

Armadillo-400 ¥ —Xi&., Z7ONJ)LIN—3 3> 20B 7o T« Ikt
HLUTWET,

Ay hO—=IL7«4—=LRIE. RO 2EY "D FHREY RNELGS>TED, BICcKRIFVRMEUVET,
< 4bit DF—Y R I—R(DLO)ICKETBT—YDNA NEEEELE T, ZDIcH. T—F T 41—
JLRIZOMS 8N+ MNB4bit)yRERDFT,

CRC 714 —JLR®D CRC ¥—%4 >~ X(CRC sequence)icld. SOF W T7F—%T7 4 —J)LREXTOD
CRC(Cyclic Redundancy Check)Z*fELU%d, CRC 74— I/LRODRYDZRT CRCTFYZIHF &L
T, lbitUtEv>¥7EULET,

ZE/—RiE. RELEXYE—YD CRCHA—ELEHEA. ACK 2OvY MACK slot) TR F+ > b
ERELET, ACKRAOYMNTNANKRIF Y NERDBZIET, XE/—REFDRCEE—DDFE
/=R F—=F 74— )LRZEBICKETETc L ZHERTEEI, ACK XA ~MIHEWT, ACK 71—
JLROXYID %#3Rx9 ACK 7Y =% (ACK delimiten)&E LT, TbitaUty>T7EULET,
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VE—RTL—LR T—YTL—LDEXICERSNET, VE—NTIL—LZRELI/—FI&
DE—KRT7L—LTEEZNLID EAULIDDOXyE—YZRELEXT, VE—FT7L—LODOFERZ.
¥ 2.56. CAN 7O K JIL(VE—KTL—L)) IERLEY, RTRZUEY>YTICLT T—F 71—
IWRDEWLAN, T—FT7L—LERUTY, DLCIE. YE—RTIL—LANDREELTRE>TLLET—
Y7L—LDTF—FREA—ICLET,

RemoteFrame  IDLE|SOoF [ ARBI | CONT CRC ACK | EOF
ARBI(Standard) ID(11) | RTRQO)
ARBI (Extended) BASEID(1) | SRR()IDE(1) Ext ID(18) RTR(1)
CONT __R@ | DL®
CRC CRC sequence(15) | CRC delimiter(1)
ACK ACKSot(l) | ACK delimiter(1)

256 CAN 7O KM JIL(UE—HFTL—L)

X‘yt—)‘7b—L\®7—t“I\L/—le‘/74—)bl\“tb\o%ﬁu DT 4 =)L REERIC/INZAD
FAEZRE MBS EICHRLET, ARFICERD ./ —REIXyE—IDEEZMAKBLILEE. /NADE
EHRFRELET, FE/—RIE. BEY N TNRROREZERL. dbLESNVEY Y TEZXELRIC
BEDLST. NADNRIFU M ERBS>TWHEE, LRBROXEFEZPLELIRT, Z07H. DN ID
NMBELU GEEENET, Xfeo RTRICEED. UE—RTL—LEDET—=FTL—LDMBEENET,

A—=N—A—RT7L—LEIFZ—TL—AF —KICCANO>Y FA—ZFIcE>THETUEINE
T, Do, T TIREAEAZIBELET,

/ FAfEEY ~ - Ry T a7 - L=

CANTIF. EVYRL—KIR>TT—IDEREZER MBS, /—
RSEDTAYTICREDNHBHBE. FAIVINMDLIDINTHER
To CNZEMET DD, NABULEY IV THERIFYINELT D E
S IV ORBZEEIRBRVWERT,

LDL. Uty YT PRIFYREFHHNSE. CORBEI TN
WZERBDET, 22T, EV b - 2Ty T4 7 - L—)LpSERS N
£, ThiE FIURED Sbit BELIBE, REDREDL Y NRT Y
TEY NE—DEETBIL—ILTT, ZOIL—Ilickh. —EHBEMICR
TRSANTONSZ EERIELTNET,

BEH. BV N - 25y T 427 - L—)LOMEEF CAN O hO—5TH
BTTbNB e, 1Y —RBBEETNEEHT ST EBHD £ A,
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2.5.2. > 7V

Armadillo-400 U —X& CAN h S vy —/N\—& %2 KT DOEN%Z. "M 2.57. CAN Bt 5ER,
[CRUEX I, Armadillo ® CON14 5 HTWS CAN2 ZEHULEJ, CAN kT v —/N—I(Cl&,
AMIS-42673(ON Semiconductor &)= #EH UL £9, LM2731YMF(National Semiconductor ft
., 3BVHS BVEZERTBZIRAAYFVIAVIN—F—T9, CON9 2 ¥ (GPIO3_17)THAD
ON/OFF ZYIDBEZ 2 ENTEXT,

Connect To Armadillo-4x0 CAN Transciever

(CON9, CON14) AMIS-42673 (0On Semiconductor) Connect To CAN BUS

H{>

= R AMIS-42673
cAN2 TX 4
X0

—
ji
0
L
b Lui

F
LM2731YMF.
LM2731YMF

2.57 CAN #zit[O] 38

Armadillo-400 ¥ —XEL%Z#EHKIT 2HEIE. ROKSICERL TSIV, 3 DUED Armadillo
ZEHRLUTHBVEEA,

TX CAN+ TX
CAN I CAN
NS —\ . 5%, — )\ —
RX CAN- RX

Armadillo Armadillo

2.58 CAN /X2 &AL T Armadillo [+ D #ik
2.5.3. CAN K51 /\—

Armadillo-400 ') — X ® CAN #gEix. SocketCAN 7L —LAT—2 B FERLU TEEZEINTLE
9, SocketCAN TlE. BEDXRY hT—UF /N4 X EERRIC, socket M VT —T 1 —AZHWTT—
Y DEREZITVWET,

CAN@EEZz& 57075 LIE. TCP/IPREZRWRXY N7 =0 707 5 L ERKRICEERTE
x99, '®M259.CANVT Y hODA—=T >, 1. CANBEROV T Y hZA—T> U, can0 1>V % —
7 —RAICEEMIFEI-—RHAZRLET, 7ARINLT7IU—clE. PF.CANZEELET, 7O
NJiciE, O—vY 7y s 7OK3JL(CAN_RAW)Ffcld, 70— RFr AKNYRX—Y v (BCM)ZIETE
LET. bind VA7 LAJI—ILTCANA VY =Tz —REV Ty M ZBEEMITET,

“lhttp://developer.berlios.de/projects/socketcan/
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int s;

struct sockaddr can addr;

struct ifreq ifr;

s = socket(PF _CAN, SOCK RAW, CAN RAW);

strepy(ifr. ifr_name, "can@” );
ioctl(s, SIOCGIFINDEX, &ifr);

addr.can_family = AF_CAN;
addr.can_ifindex = ifr,ifr_ifindex;

bind(s, (struct sockaddr *)&addr, sizeof(addr));

259 CAN YTy hDA—=TY

DBEDOWIEIZ, BEDODRY NT—0 7O SLERIKTT, CAN Xy tE—IDEREICIE. read/
write ¥ X7 L 3—)L¥, send/sendto/sendmsg > X7 A d—JL. recv/recvfrom/recvmsg > X7
LAOd—)LZFERTEEXY,

SocketCAN ICBE9 23 L LB, Linux-2.6.26-at19/Documentation/networking/can. txt =S
LTiEE W,

SocketCAN 7L —LT—0TlE. sysfs A5 —T7x1—XZFAWVWT, CANBEICEBLIHREZLHI
BRWET, CAN2 Z{ERT 2HEA. /sys/devices/platform/FlexCAN. 1/ FTO 7 74 L EZFEBLX T,
FEATEE%R sysfs 7 77 ILD—E L. TArmadillo-400 ¥V —X V7 Dz 7Y =a27J)l; @ TCAN;
ESBLTLLEI W,

BE®D SocketCAN 7 L —A7T—27ICIFEWL, Armadillo-400 V) —XMBEOEE LT, UE—K
TJL—LDHYR—KEEBIMULTWET, set resframe 7 7 )i, IIDATAE WS TEEZEZEZIAD
ELHWIHNTBIDDIVE—RNTIL—LT—0ZRELEES. BEITT—9 7L —LZRELVLET,

254 A—X)AYT4FaL—Y3Y

Armadillo-400 ¥ ) —XDFEEDA—RILTIE, CAN RZAN=EFBEMICB > TWEREBA, ZDf
&, CAN RZAN=—DBMCB > TcA—FRILVZERT D2REDH DX,

F9. H—RIDOY—AA—RT7—HA4T7ZBEBLET, < TE. Armadillo 1 kS5O >0O—
RLUTLBZEICLETD,

[ATDE ~]$ wget http://armadillo.atmark-techno.com/files/downloads/armadil lo-4x0/source/kernel/
Linux-2, 6, 26-at19. tar. gz
[ATDE ~]$ tar xzvf Linux-2.6.26-at19.tar.gz

B 2.60 Linux h—XJILOEE L ER
XIC Armadillo-400 ¥ —XOBEQY J4F* a2 L —yavaEERALES,
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[ATDE ~]$ cd Llinux-2.6.26-at19/
[ATDE ~/linux-2.6.26-at19]$ make armadillo400 defconfig (Armadillo-410/420/440 DIFE&
[ATDE ~/linux-2,6.26-at19]$ make armadillo460 defconfig (Armadillo-460 DiHZ&

2.61 Linux 1—%JLIC Armadillo-400 YU —XEBHXEY T4 a2l —Y 3 vEERAT S

W T, menuconfig ZER LT, "X 2.62. CAN R4 /N\—&=BF%cT %) KO T¥ 2.63. CAN (T
FRITZEVEZEET S KRIELSICHA—FKINAY T4 FaLl -3V EZEELET,

Linux Kernel Configuration
Networking --->
<¥> CAN bus subsystem support -—-> <« FrTviIAaHANh3
<x> Raw CAN Protocol (raw access with CAN-ID filtering) <« Fxv o AHAND
<x> Broadcast Manager CAN Protocol (with content filtering) <« Fxv V% AND
CAN Device Drivers --->
<x> Freescale FlexCAN « Fxwv o &Ex AN D

2.62 CAN RZA/N—ZEMICT S

Linux Kernel Configuration
System Type --—->
Freescale MXC Implementations --—->
MX25 Options --—->
Armadillo-400 Board options -—-——)>
[ ] Enable I2C2 at CON14 « F v &HT
[*] Enable CAN2 at CON14 <« FxvoAEAND

2.63 CAN ICERT 2 EVZHEET %
AV T74FaL—YavDEBRE, V—RADEBEZE B 15, A—XRILZEILRLET,

[ATDE ~/linux-2.6.26-at19]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabi- && gzip —-c arch/arm/
boot/Image > Linux.bin.gz

2.64 Linux h—xJ)ILZEILRT S

EBICEIRATETIFSE, Llinux-2.6.26-at19/linux.bin. gz [CH—RILA X —IDMEH SN ZE T,
linux.bin.gz % Armadillo D75 ¥ 2 XEY DA —FILEBICEZAATLIEE W,

2.5.5. CAN&E707 5 LD%ERE

Atmark Dist Cld. CANBE7O7ZLDH > 7)LE UT can-utils "EFENTWE T, can-utils
[E. =D DXy E—I%E(ET S cansend. EHD A v t—I%EHK U TEIET S cangen, FE LAY
T—IHKRRT S candump B’H D EF, Sholid. chhSEFERALTCAN OEIMEEREZH RS> &ICL
EJCIN

212D "TAtmark Dist #{#>1c)L— N7 7 ALV AT LDER, BEEZSBL. FRITZ 70570
NABICEARNLETEZ U T—ELEILR U Atmark Dist ZFHE L T & W\, can-utils Z{#EATREICT
%lciE. Atmark Dist 02— -S> RAY T4 X2 L -3y TUTOEBICFIVIZANET,
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Userland Configuration
Network Applications --—->
[¥] can-utils <« Fxzv % ANh3B
[¥*] cansend <« FxvI%&EAND
[*] candump < FzvI%EAND
[*] cangen <« FIvPI%AND

2.65 can-utils Z&#R9 3

INSZEBRUVCRETI—TF—F Y RZEILR U, FERENTEIL— KT FAINI AT LARX—Y
(romfs.img.gz)Z Armadillo D7 5w ¥ 2 XE) DIA—HF—F Y RERICEZTAATLIZE L,

2.5.6. £
EREIc. CAN /%L T Armadillo A+ TBIEZ & 25> FIBEHEL £,

Y. BEREZRELIIT, BERERERFEEZL RS/ —RETT—HLTVWBIRENHBZD
T, Znend Armadillo TE B> T EW, FIexCAN 7L —LT7—0 % f£>TW3i55E, BiER
ElEsysfs 15— 1 —ATRELEXT, BEREF 'K 2.66. CANBEREDER) ICRIAT
BHUET., BEREORESZ %k 2.8. CANBEREDRHKEN) ICRULET,

src_clk = 66,500,000 (br clksrc = bus DIFH
src_clk = 24,000,000 (br _clksrc = osc DiFH
WIEEE [bps] = src_clk / br _presdiv / (1 + br_propseg + br _psegl + br pseg2)

2.66 CAN BEEEDER
% 2.8 CAN BiEEEDRES!

WEEE br_clksrc br_presdiv br_propseg br_pseg1 br_pseg?2
500000 bus 7 5 5 8
1007575 bus 3 7 7 7
950000 bus 5 4 5 5
25000 bus 133 6 6 7
10390 bus 256 8 8 8
945231 osc 2 4 4 5

R, CANA VI —Tz—REBEMCLET, chdH. ThENO Armadillo TERTUE T,

[armadillo ~]# ifconfig can@ up

267 CAN M >V5—7 2 —ADEML
CAN X v tE—3I %29 % Armadillo T. candump ZE{TLTHEZFT,

[armadillo ~]# candump can@

2.68 CAN X v £ —JDZE
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AD Armadillo T cansend 2E{TT D&, —DDA YV E—IAXKETEEFT, "X 2.69. CAN X vt—
JMixE] DHITIE. ID=0x5ab. T—4%=0x1234567 ZX{ELTWVWET,

[armadillo “]# cansend can@ 5a5}01234567

2.69 CAN X v £ — I D3kis

candump IV Y REETUTWBZEM®D Armadillo Tid. XvtE—IY%ZET 3L MK 2.70. CAN
AvtE—IDFE] KRULITLSBRRIIBENET,

[armadillo ~]# candump can@
can@ b5ab [4] 01 23 45 67

2.70 CAN X v & — Y DSE

Ffc. cangen £EITT D&, ERUIEA Vv E—IVERXKETEXT, ATV VICCANAI VY —T T —
2ZEFTEIBEULIES. cangen Z 7 RL R, F—YHICS VT LREEZXELET,

[armadillo ~]# cangen can0

2.71 B U CAN X v E—I Dx(E

candump Z 31T L TWBZEEID Armadillo Tld. "X 2.72. &L CAN X v E—IDRE, (IR
FTEOBZEBRENESNET,

[armadillo ~]# candump can@
can®@ 567 [6] 69 98 3C 64 73 48
can@ 451 [8] 4A 94 E8 2A EC 58 55 62
can®@ 729 [8] BA 58 1B 3D AB D7 7E 50
can@ 1F2 [8] E3 A9 E2 79 46 E1 45 75
cand 7C [2] 54 08

K272 &#fi LTc CAN X v E—I DZEF

2.6. USB i LAN €Y 12—

IEEE 802.11b/g/n XiiHd USB F#R LAN £ 12 —)L% Armadillo-400 ¥V —Xc#ER LU TERAE
[CDWTBNUET, BMEAFIEER USB R LAN /N1 ADIFEALEIE. RaLlink t8lEY 12— )L %
WNEL TWSHDE Realtek HBEI 2 —I)LZABRLTVWEZHDD, WINHDKSTT, < THEN
9 5 hH%51E. Ralink #8E> 7 —)J)L RT8070/RT3070/RT3370 #NE L TWBHDEWTRE L XTI,

FREITBZYIRhTT7. TIRARBUTOEED T,

1. Linux A1—=%JL: linux-2.6.26-at19

2. 1—Y¥—3 > R: Atmark Dist v20131122
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3. USB #&#R LAN K> /{—:2010_0831_RT3070_Linux_STA_v2.4.0.1_DPO
4. USB ## LAN €3 1 —)LB]

a. GW-USMicroN (Planex &)

b. GW-USMicroN-G (Planex #t#)

c. GW-USMicro300 (Planex t1%)

d. LAN-W150N/U2D (Logitec tt2Y)
BEEENGFIEE L TE. ROLSIEBEDFET,
1. USBERLAN RSA4/N—DY—RAI—RKRF7—hH+ 7T DEIE
2. USB#EZRLAN RZA4/N\—DEJLR

3. USB #i#R LAN DFRE

2.6.1. USBEIR LAN RSA/N—DY —XDA—R7—hHh+A4 T OBI=

USB R LAN EY 2 —I)LD RS A4 /\—[&L Linux TI—XILICEFENTWERWZH, X—A—DH 1 b
MY —XOA—RZFIYO-—RULTET, EILRTIZRENHDET, EFEBPC D Web 750H5T
RaLink #t® Linux RS+ /X\—~x—YBlic 7o =X L, "RT8070/RT3070/RT3370 USB) #27 U w ¥
LTLEEEW, FA4EYR(GPLV2)ICART 20 EEINIZR—VICBETIDT, J1EVRICEE
9 25%AIE. "Your Namey & TYour Emaily ZAAULT TAccepts 27w o ULFET, 95&. USB
#EIRILAN RSA4/N\—DY —XD—RKF7—H- 72010 0831 RT3070 Linux STA v2.4.0.1 DP0.bz2 %% 0
YA—KRTEZXY,

2.6.2. USB &R LAN RS /\—DEIJLR
FovO—RKRUEY—XRO—R7—HA4T7%2EIRL, 2—F—F Y RICEHHAAHE T, Fallc. B
Z8 TAtmark Dist ZE>7c)L— N7 7 A IV AT LADERK) BEESBU. RIS 7057 KNAIC

EAMLBEEEZELT. —EEJI R U Atmark Dist #ZFBE L TL 22 W\,

FIR V—RA—RF7—HA4T7ZzRBALVEY, V—RXRI—RF7—HAT& atmark-dist 71 L7 K
DERUTA L7 RMVICBEWTHSERL TSRS,

[ATDE ~]$ Ls
atmark-dist 2010_0831_RT3070_Linux_STA v2.4.0.1_DP0. bz2
[ATDE ~1$ tar xjvf 2010_0831_RT3070_Linux_STA v2.4.0.1_DP0.bz2

2.73 USB f&#R LAN RSAN—DY—RIA—RF7—h+A4 T2 EBHT 3

Armadillo BICKR 4 /NX\—%ZEJLRFTBHIC. WS DOIMEENIRETY, BIEIF/SYy FIcEEHTH
20T, Xy FEYIVO-—RUTCEBLET,

Bz 2 TERT %7/ AN D Armadillo-400 > Y — X TEMERESREH D T/ I DWTid, Armadillo -1 k DEIHET /A
A (http://armadillo.atmark-techno.com/devices) D R—IZ SR L T IZE LY,
Blhttp://www.ralinktech.com/support.php?s=2
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[ATDE ~]$ wget http://download. atmark-techno. com/misc/2010_0831 RT3070 Linux STA v2.4.0.1 DPO-

armadi llo_20101220.diff

[ATDE ~]$ cd 2010 0831 RT3070 Linux STA v2.4.0.1 DPO

[ATDE ~/2010 0831 RT3070 Linux STA v2.4.0.1 DP0]$ patch -p1 < ../
2010_0831_RT3070_Linux_STA_v2.4,0.1 _DPO-armadillo_20101220.diff

K 2.74 USB #i#& LAN R 514 /X—~®D/Cy FDEA
Ny FOARARIF. "R 2.75. USB IR LAN R4 /NN—AD/Xy F; [ERTHDTY, Armadillo I

EILRTBzHDERE. ERYI(A—RILEY 12—l BET 71 /L)% atmark-dist/IC I E—79 Z0IE,

WD DTFT/INA AP R—KZEBIMLTWET,
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diff -urN 2010 0831 RT3070 Linux STA v2.4.0.1 DPO/Makefile
2010 0831 RT3070 Linux STA v2.4.0.1 DPO-armadillo/Makefile
-—— 2010 0831 RT3070 Linux STA v2.4.0.1 DP0/Makefile 2010-08-31 18:12:20. 000000000 +0900
+++ 2010 0831 RT3070 Linux STA v2.4.0.1 DPO-armadillo/Makefile 2010-12-10 14:11:18. 000000000 +0900
@@ -15,7 +15,8 @@
RTMP SRC DIR = $(RT28xx DIR)/RT$(CHIPSET)

#PLATFORM: Target platform
-PLATFORM = PC

+#PLATFORM = PC

+PLATFORM = ARMADILLO

#PLATFORM = 5VT
#PLATFORM = IKANOS V160
#PLATFORM = IKANOS_V180

@@ -147,6 +148,12 @@
CROSS COMPILE =
endif

+ifeq ($(PLATFORM), ARMADILLO)
+DIST SRC = “pwd™/../atmark-dist
+LINUX_SRC = $(DIST SRC)/linux-2.6.x
+CROSS_COMPILE = arm-Llinux-gnueabi-
tendif
+
ifeq ($(PLATFORM), IXP)
LINUX SRC = /project/stable/Gmtek/snapgear-uclibc/linux-2. 6. x
CROSS_COMPILE = arm-Llinux-
@@ -347,6 +354,11 @@
cp -f $(RT28xx_DIR)/os/linux/rtnet$(CHIPSET)apsta. ko /tftpboot

endif

else

+ifeq ($(PLATFORM), ARMADILLO)

+ mkdir -p $(DIST SRC)/romfs/Llib/modules $(DIST SRC)/romfs/etc/Wireless/RT2870STA
+ cp -f $(RT28xx_DIR)/os/Llinux/rt$(CHIPSET)sta. ko $(DIST SRC)/romfs/Llib/modules

+ cp -f RT2870STA.dat $(DIST SRC)/romfs/etc/Wireless/RT2870STA

telse

cp -f $(RT28xx_DIR)/os/Llinux/rt$(CHIPSET)sta. ko /tftpboot
ifeq ($(0SABL), YES)
cp -f $(RT28xx_DIR)/os/linux/rtutil$(CHIPSET)sta. ko /tftpboot
@@ -355,6 +367,7 @@
endif
endif
endif
tendif

release:
@@ -388,6 +401,9 @@
$(MAKE) -C os/linux clean
rm -rf os/linux/Makefile
endif
+ifneq ($(TARGET), THREADX)
+ $(MAKE) -C tools clean
tendif
ifeq ($(TARGET), UCOS)
$(MAKE) -C os/ucos clean MODE=$(RT28xx_MODE)
endif
diff -urN 2010 0831 RT3070 Linux STA v2.4.0.1 DPO/RT2870STA. dat
2010 0831 RT3070 Linux STA v2.4.0.1 DPO-armadillo/RT2870STA. dat
——— 2010 0831 RT3070 L inux—STAv2.4. 01 DPO/RT2870STA dat 2010-08-3118:12:20_000000000+0900
+++ 2010 0831 RT3070 Linux STA v2.4.0.1 DPO-arma@?llo/RT2870STA. dat 2010-12-09
23:07:37.000000000 +0900
@@ -1,8 +1,8 @@
#iThe word of "Default” must not be removed
Default
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Ny FEBAUERZAN=—2EIILRTBICIE make AV Y RERITLTLIEE W, EFBICEIRT
D&, H—FIEY 21— )L (rt3370sta. ko) H' atmark-dist/romfs/Lib/modules/lc. HE 7 71 )L
(RT2870STA. dat)h’ atmark-dist/romfs/etc/Wireless/RT2870STA/Ic AE—3NFE T,

[ATDE ~/2010_0831_RT3070_Linux_STA v2.4.0.1_DP0]$ make

K 2.76 USB #&i#& LAN RS54 /X—DEJLR

atmark-dist ([CZE)IL. make image IV RZE{TITdE&, USBERLAN EY 2 —ILDAH—XILE
Va—IEEBAEIL—RT77AILY AT LA X— (ronfs. img. gz2) DMERL SN E T, FExE. Armadillo
D7V aXEIDI—H—F Y RERICEZRAATLIZE L,

[ATDE ~/2010 0831 RT3070 Linux STA v2.4.0.1 DP0]$ cd ../atmark-dist
[ATDE ~/atamrk-dist]$ make image

2.77 USB 4&# LAN R 51 X—% &AL — N7 7 1)Ly R T LOEH
2.6.3. USB #&i#® LAN OFRE

ZZHh5iE, Armadillo EETOEZEICKEDE T, £ &, RET 71 )L/ /etc/Wireless/RT2870STA/
RT2870STA.dat Z 7 7 L AIRA YV NCEDLETREL X T, #l& LT, ESSID=my-essid. FIEAR
=WPA-PSK . B 5 1t 5 R =AES. WPA # F F — =my-preshared-key ® H & . T 2.78.
RT2870STAdat 2 Efl; DK SIKBELEF T, BE 7 77O K& A EIE.
2010 0831 RT3070 Linux STA v2.4.0.1 DPO/README STA usb ZZBL T E& W\,

SSID=my-essid
AuthMode=WPAPSK
EncrypType=AES
WPAPSK=my-preshared-key

K 2.78 RT2870STA.dat X EH

Armadillo (C USB ##R LAN €Y 2 —I)LZzH# g &, 'R 2.79. USB iR LAN TV 2 —I)LZ=## U
TcEZICRRENDA—RILA Y=Y IERTELSBA—RILAY E—IDBRRENET, (h—FI
AvE—IEF, BHRITEIR—MNIL>TERDET, )

usb 2-1: new high speed USB device using fsl-ehci and address 2
usb 2-1: configuration #f1 chosen from 1 choice

2.79 USB & LAN EY 21— LZER LI EEILRRENDIN—RILAvE—Y

insmod V¥V RT, h—XRJIEY21—)LZO—KULZXT,

53



Armadillo EEEHEA 1 R N—=RI T 7HEEENAIRAXT D

[armadillo ~]# insmod /Llib/modules/rt3370sta. ko
Using /Llib/modules/rt3370sta. ko

rtusb init

-—-> usbcore: registered new interface driver rt2870

280 USB R LAN RSA/N—DA—XIEY21—)lOO—R

ifconfig AV RT, RYNT—I9AVI—Tx—XEFBHCLET, RYNT—IA4AVT—T 11—
2% lE ra0 T95,

[armadillo “J# ifconfig ra® up
0x1300 = 00064300

K281 XY KNT—IA4 VT —T —ADERL

Bz, BEORYNT—IOFNARAEBRICIPZRLADEBREREEZR I H>TLEE W, ik,
iwconfig, iwlist, iwpriv IV Y REFIALU TER LAN EROIREEIZVPEENTEXT,

2.7. USB £zt Web A X 5

USB D Web A X S &2 ERTBHlE LT AXTTREULEBGEEZEAN Y-V IEEL. Web
To2U0PHhSHMEITZAEZEZB/NULET, BEAFARERUSBEROANXTE. FEAEDHDON
UVC(USB Video Class) D H D &> TWET, Armadillo-400 ¥ —X T, UVC 7 5 At
DAXSTHNIE. KIEOHDOHIERTTRETT],

FERTBZY IR T7. TINARIULTOEED T,

1. Linhux 1—X%JL: linux-2.6.26-at19
1—H%—> > R: Atmark Dist v20131122

E 77 Y —/\—: MJPG-streamer (Atmark Dist L& N2 6 D)

A WD

Web #1 X Z: Qcam Orbit AF Logicool(Logitech #t)&4, (&

Armadillo-420 XR—> v 7 EFILERE Y DS, 1ZERET, UVC HIt Web IX S & #ERKT 2
L BITENERBUETAY—N—%ZEETDLSICHE>TVWET, DFED. Web h XS &ERKET
Z1EFT. Web 7595 TUE— MBSO XSEGEBERTRERIREICKR D FTO,

Z ZTlE. Armadillo-440 Z R IC Armadillo-420 R—2w 7 EFILEFEEY N TiToTWb 2 & &
BUEEEZRRULE T, FIEE LT ROESICHRDFT, BdH. Linux I—FILD UVC SHSHEEEE (&
EERETHNICHE > TWEEY, I—RIVEZTEITIZNETHDEFFA, BEDODEDEFERL TLEEIL,

1. MJPG-streamer OEIEETERT S

2. Web hXShEHREINS. MIPG-streamer NEEIIZENIT 2L OHRET S

[IArmadillo-400 U — X TEMERESEEH D T/NA RICDWTIE. Armadillo Y1 ~ DEIET /N X (http://armadillo.atmark-
techno.com/devices) DR—IESBL TLIEE L,
Blhttp://www.logicool.co.jp/ja-jp/webcam-communications/webcams/devices/3480

BlArmadillo-420 R—> v J EFILEFE LY NAT— KT v 7HA R TUVC I[IiE Web AXS, #BRBLTLREE W,
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2.7.1. MJPG-streamer Z{E>
MJPG-streamer ® BEIEEREXITORIIC. BAETEET D EEZERLEL £ 5,
Armadillo-440 (C Web 71 X< (Qcam Orbit AF)Z##EfHxd 5 &, AV —JLICUITDO LS BERRIEH

NENFET, Web AXFIEZ < DFEIZEBEEL I DT, USB High Speed IR— ~ (CON5 TEX)IC#E
LTS W,

usb 2-1: new high speed USB device using fsl-ehci and address 2

usb 2-1: configuration #f1 chosen from 1 choice

uvevideo: Found UVC 1.00 device <unnamed)> (046d:0994)

input: UVC Camera (046d:0994) as /devices/platform/fsl-ehci.1/usb2/2-1/2-1:1.0/input/input?2

282 Web AIXSZEHR UL EFILRRENDIN—RILAYE—-Y

Web I XSHARBENDZ &, EFAARBDT/INA ZT 74 JL/dev/videod BMER S hE T, h%E
51# & LT, "X 2.83. mjpg_streamer AY Y RDFET) [CRd AV RZETI B E. MIPG streamer
HMEEI L £ 9, MIPG streamer B#EL TWBIREET http://Armadillo @ IP 7 F L X /8080 (c 7 ¥
X9 3&. "X 2.84. MIPG-Streamer Demo Pages BIE; NERSNET, ERIEE. BB, L
Pan/Tilt/LED @ On/Off ED#liHlxd 25z &nTcEx 910,

”
www

© 000 — — — —

[armadillo “]J# mjpg_streamer -i ”/usr/Lib/mjpg_streamer/input_uvc.so —-device /dev/video® ——yuv —-
resolution QVGA ——fps 10” -o ”/usr/lib/mjpg_streamer/output_http.so ——www /usr/lib/mjpg_streamer/

MJPG Streamer Version.: 2.0

i: Using V4L2 device.: /dev/video0
: Desired
: Frames Per Second.: 10

Format............: YUV

: JPEG Quality......: 80
www—folder-path...: /usr/lib/mjpg streamer/www/
HTTP TCP port.....: 8080
username:password. : disabled
commands..........: enabled

Resolution: 320 x 240

2.83 mjpg_streamer IY > R DEST

0lnternet Exploler 6 X' 7 Tld. MIPEG IC&Z R MY —A(BE)2FEET 2 ENTEEFA. LA L. Javascript Z{EH
U7X MY —LA(FhE) (&, Internet Explorer THEEITZ I ENTEFET,
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it Stream

a ressource frienclhy 5
Misscrltog Spricaion Display the stream
Home
.| Hints

Static
A4 This example shows @ stream. It works with a few browsers like Firefox for example.
Stream To see a simple example click here. You may have to reload this page by pressing

_ F5 one or more times.
Java

Javascript | Source snippet

r_‘nntrd “Amy sre=""f Tecticneat resnl’ =

Version info!
w0.1 (Dkt 22, 2007)

® The MJPG-streamer team | Design by Andreas Viklund

2.84 MJPG-Streamer Demo Pages [EiE

mjpg_streamer XY RDS|HDEDHFIFDRFGHK T, i ATV aVIicHEE. ANICET 358 %
M TH-THEELXT, HAOIKETZ5|#E. oA T3 vDRICIEBELEXD,

% 2.9 mjpg_streamer Y RD3|¥

5% ]
Jusr/Llib/mjpg_streamer/input_uvc. so UVC AXSHEDANENBTZANTS 714 FERLET,
-—device EFAATBOTNART7 71 ILZIBELET,

--yuv HWXSHEHTZEGRERE YUYWVERICULET, TOATY 3V EIBELRWE

a. MIPGERERDET,
--resolution AXSHENT IEROFREZIEEL X, QVGA ¥ VGA R EDXFFTEET

2. 640x480 DL S ICHETIEET DI ELHTEET,

--fps HASHEHT BEERD FPS(frames per sec)Z3EEL X T,
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5% ]
Jusr/Llib/mjpg_streamer/ HTTP EA%T5SHBAN T4 v &2ERLES,
output http. so
-—www MJPG streamer B"&RT 2 Web R—IMNBIMNZTs LI NI EEBELED,

mjpg_streamer ANV RICIEETER5|8I. T7TAM VS EICEBRDFET, KT ZT1M VDB &
MTEZ5|8EERT 3(ICiE. "X 2.85. mjpg_streamer XY KONV T ZFAND) DLSICLET,

[armadillo “]J# mjpg streamer —i ”/usr/Llib/mjpg_streamer/input_uvc.so ——help”

2.85 mjpg_streamer AV Y RDANILTZFRANSB
2.7.2. MJPG-streamer %= BEI#EIT %

mjpg_streamer AN Y RNNBEMARTHET DI ENERTEER LD T, RIE Web hXTHEHRE N
EZICFDOAVN Y RZBETENTIBDLSRELE T, "F/N\A ANEHRINIRHFICTHEIDNIEZ E R
S5 EWSHEEIX, Linux Y AT AD udev DA ZFIBAUTERULET,

udev ic & D, FNNA AQFclIcERIND EZNICHIGT 2T /N\NA X7 71 ILHABETER SN E
9, Web I X ZHER S Ik /dev/videoO hMER S NizD(F udev DEIZIC LB HD T, £i.
udevd T—EVIE. TINA ADERECIZED A S NIcBICH—RILDSESNTL 2 X v tE—Y (uevent)
EZITED., ZNICHBUENBZEITUE T, EOLSIBT/INAANEREITEDASINEICE
DESFMEBZTSH, EWSJL—ILiE, /etc/udev/rules.d/T«o L7 NUICEDNT=T 71 ILICEER
ULE9, udev /L—ILICDWT DML, man 7 udev ZSBL T ZE L\,

S, "X 2.86. Web AX IHMER/END AL SNFICAZY 7 h&2ET9 % udev IL—JL) (IR
FTIL—ILEFERLET, k. /etc/udev/rules.d/z10_mjpg-streamer.rules &W>S 7 7 1 JLE TR
FLTLEE W, USB High Speed /R— ~ (CONS TER)IC Web I X ZhMERiES B &, /etc/config/
mjpg-streamer. sh start $kernel & WS OV Y RHWETEINET, $kernel [F. T/INA R T 71 ILEIC
BRI OSNET, BERIC. Web AXSHED N5 & /etc/config/mjpg-streamer. sh stop $kernel
EWSOAXY RMEFTINET,

KERNEL=="videox”, SUBSYSTEM=="video4linux”, DRIVERS=="uvcvideo”, DRIVERS=="usb”,
ATTRS {busnum}=="2", ACTION=="add”, RUN+="/etc/config/mjpg-streamer.sh start $kernel”

KERNEL=="videox”, ACTION=="remove”, RUN+="/etc/config/mjpg-streamer.sh stop $kernel”

2.86 Web AX ShM&EHw/DA LS ncRKICR T ) 7 h&R{TI % udev IL—IL

/etc/config/mjpg-streamer.sh (&, X 2.87. mjpg_streamer ZETI 2> )LAT U T~ ZEWN
F9, /etc/config/mjpg-streamer.sh [CEITHERE%Z DI+ S (chmod +x /etc/config/mjpg-streamer. sh)d
ZENBVWELSIICLTLEEET WV, Web AXTHEREINcE S start ZH> TEITES N DD,
start_action()Z{TW\WX 9, start action(NTlE. ledctrl OY Y RZEERAL TR LED = SRS .
mjpg streamer AV Y REZE{TULEY, £/, PD ZFERAUL THZEEFDHLEELTVWET, Web A X
OO NS iz & EE, stop_action()H¥EFTE . mipg_streamer 7O XADEIEE LED mBDELE
ETWET,
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#!/bin/sh

ACTION=$1
DEVICE=$2

RUNPREFIX=/var/run/mjpg-streamer
RUNFILE=${RUNPREFIX}.${DEVICE}.pid

LIBDIR=/usr/lib/mjpg_streamer

make _run_file() {
echo $1 > $RUNFILE
}

start_action() {

if [ 1 -z 7 ls ${RUNPREFIX}.* 2>/dev/null™” ]; then

return

fi

ledctrl red blink on 500

mjpg_streamer —i "${LIBDIR}/input uvc.so ——device /dev/${DEVICE} --yuv —-resolution QVGA ——fps
10” -o "${LIBDIR}/output http.so ——www ${LIBDIR} /www” >/dev/null 2>&1 &

make run file §!

}

stop_action() {
if [ 1 -e ${RUNFILE} ]; then
return
fi
kill “cat ${RUNFILE} 2>&1" >/dev/null 2>&1
ledctrl red blink off
rm —f $RUNFILE
}

case $ACTION in
start)
start_action

stop)
stop action
*)

esac

X 2.87 mjpg_streamer 2195 zI)LAZ YTk
LEDREZITO>E. Web IXAZZERI 2 BB TETA Y —/NN—DEEITELSICHEDET,

2.8. USB & E=%

Armadillo-400 ¥V — X FEARMICIE LCD LNDEFA K DEEEZF> TWE AN, PC BICERTE
ENTVWB USBERAIRERE= Y PT A ATLATFTY 752 ES I & T. BRICETAHIHEEZEM
TBIENTEEXET, IhZzIbAT35E. Armadillo ZRX—R LTI IINTAMR—I %S W o e
ZEHABEICHRD £9, ZZTlE. DisplayLink (£t F v I EEHINZUSB T R 7LA 75 T4
LDE-SX015U ZfERT 2 HEZBNLET,
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FERTZV IRV 7ELPN—RTz7IF UATO®EDTY,
- linux 1—=%JL: linux-2.6.26-at19
- 1—%—3 > K: Atmark Dist v20131122
- FRIRIE: ATDE3 v20100309

. USB ¥« 27+ 7% 7% LDE-SX015U (Logitec #)
2.8.1. ERNZEE
Armadillo TUSB 7+« X 7L A 74 75 % EMT 3HATH, BANGHEMREPC TESBEER

UTY, PC ¥ Armadillo 55 DisplayLink #t&® D F v 7HEEH SN USB T« ATLA 75 75 13
USB 2.0 THEf L &9

PCDIHE

Armadi | lo D& | I | |

| ol
Ammdm)r--*7;§79 rnnn-*?wxjp{

—_— e o —_— e ol

USB 2.0 HDMI /VGA

K288 USB 7« R 7L A 7575 Dkt

FTARILATITTINSETZY—F T P TIICE>TERDET, HDMI ¥ VGA 7R &, &S
ICE>TERBRDEFIODT, ?oﬁb\@%nu@? A7 IIEERLTLEZEI W, USBERKE=ZYDHE
DisplayLink & EZF W—{KICiE> TWBHENH D X9, ZDIHAE. DisplayLink & E= Q%F“h?%

EFHDEE A

Linux ¥ X7 LT DisplayLink #t&8F v 7hBEH I NBRBZFESICIE. 2B DAENHBDEFT, —
DETL—LNYT7ELTESTTE 5 —DRERADIA TS5V EE> TRRIZHETT, 7L—
AAV7J®F74A%ﬁﬁﬂthiz BB L—LNY T FILFIERTEAEERAUL
ICBEFEI DT, X Window System +° Andl‘Old NI ENTEXRT, BL. ZhicFH—FIL
T@ﬁmﬁﬁ%ﬁax¥ﬁﬁ@ﬁT?o

OAEELTIE. BROZA 7Y (libdlo)ZE>fcAENHDEFI, COAETHNIE. H—=FI
BPEIHELU TWEAL THBBICTZ YT — g VT THET 5 EMNARETY, < 2Tl libdlo ZfE >
EAEZBNANUET,
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/ libdlo

libdlo (&, freedesktop.org TR 1 TW3 DisplayLink Fv 7HDZ
472U T3, libusbl'2%{# 5 T, DisplayLink v 7&DEEEH
ZIHEWET,

2.8.2. DisplayLink

USB T4 R7LA 75 75 DERFEICDODWTEHAY 5HIIC. DisplayLink & ZhZzERT 2 FRIC
DWITHEER L £ 9, DisplayLink tti&. USBEHRD I 274 v I RXAF v TZBELTWEA—H—TT,
INETOUSBEHGRDIT Z 714 v I AFY TITIE. BREBEEYLPEVWI JLyYal—hDOETAEHA%Z
RIBESETBE, USBDORHEMNRKNILRY ZICE>TWE Uf, DisplayLink tt8F v 7% {E > 1=
H5E. BRZZDFRFUSBZELU TEET 2D TR, —EEML THS5EEL. DisplayLink Fv
TATEALTCEZYICHEAT R EVWS P 7O—F T, USBHEHOMBEZFRAL TWET, BEIEFED USB
BERE_YRAOFv7E&E% D, DisplayLink tB D F v 7% fE - i BR TIILLBRNESHRE D HOHE
PIWT ENS, EFFRARMIMIEZ TVWET,

Armadillo T DisplayLink Z#FH3 5 Z & ICEW DO RDB D £,

FTRTOSNZDIE. BRGEORBENTEICAREH T, Armadillo NRRTEZEEY 1 Xd. £
FLTWALCD OV hA—FIC&>THREND EF, Armadillo-400 ¥ —XDIBE. i.MX25 RED
LCD Ov hO—5—%EAL TWBRH, BAK 800x600 41 XEHmNDET, LML, DisplayLink %z
FEZIE, 1920x1080 EWSKESDRREZT DI EDHFETT, 13

_Fe BEEADICEI AT ZENAIEEVWI XYY FEHDET, NP USANBETL &
Do

EZVIF. BEANICERT—YZRRLULTVWBHEERTIT, PCTEBEDETAH—RZERALES.
CORRENTWBT—FIE, EFAND—RKOSEZYICBREXINTWEYT, TEZINFTNNYy T 7
LTWBblITEHGEDEFFA, chid. RBEETEZYTHCRTEZITHEZEDLOHDFHA,

ZDEFIZ. Armadillo THEBETI . Armadillo-440 BBETFTILDHBR. AVIR—RXEY D—E
% LCDICRRIZDIHOBEBREIRMNITZATYEEE LU THERL. ZIHSEICT—5E5HAHU.
LCD DESICEHTL TWET, TONEEIMX25 AEO LCD Oy hO—S > TWET,

DED, XEUEBO—PLEEIC—FEEPUEL TCWBRIZEICEDET, BEOLSIC. BEEEEHIZE
ELTWKDTHNIEINBLEADENC ETIH, BEIEBEOL S IC—ERERUCBRZRRT 2155,
ZhlFwE e -TEWEWEDICBAZET,

DisplayLink [FREBICETAXEY ZR> TWEXIT DT, Armadillo H 5 B %z Erik Uikt - e I3,
Armadillo fIOXE) ZHMUTULE->THRBEH D FEA. HEBA. DisplayLink EEZHY EDET
XEICT—Fh RN TWSDIFTIH. Armadillo h'5 DisplayLink N EhER & (LT —5 HERET
31T TRLWDIFTY,

Armadillo-400 &) — X OEWES O v 7 & 400MHz &£ Z25E N b TRAVWD T, BRAhsS, 5
WUTLyyal—hTHEERIRS EW-TZ &k, TEEB A, LU, DisplayLink ZERY 3
CBEEBEOENVABKREASAESITERRTDE WS I ENTREICRD T,

U Mhttp://libdlo.freedesktop.org/wiki/FrontPage
N2zntd, -5V RTUSB ZiET2bDZ1T3UTT,
U3IE U DisplayLink Fv 7#&E®RTH>TH. HATEIRBEIEHRBICIDERDET,
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2.8.3. libdlo ®EJL R

FNTIFERIC, DisplayLink @7 /8 X% Armadillo ICEBWT, BERZHEBL THEL £S5, libdlo
ICRTANBOO—RHEA-DTWEI DT, SEIFINZFERITZZEICLET,

libdlo Z EJL K9 3Hlc. ATDE3 IC libdlo ZEILRF B/chIchBER/NNy T —IZA VAR —)LULE
ER

[ATDE ~]$ sudo apt-get update && sudo apt-get upgrade
[ATDE ~J$ sudo apt-get install autoconf automake libtool
[ATDE ~]$ apt-cross ——arch armel ——suite lenny ——install Libusb-0.1-4 Llibusb-dev

2.89 libdlo Z2EIL R B HICREBR/NY T—I DAV A M=)

libdlo @Y —X O— K&, freedesktop.org D git UIRI KNUMNSIAO—>ULTEET,

[ATDE ~]$ git clone git://anongit. freedesktop.org/libdlo

290 libdlo YR¥Y NV DoyAO—Y
BLTD&3ICLT, libdloZEILRULTLIEE W,

[ATDE “]$ cd Llibdlo

[ATDE “/libdlo]$ mkdir config

[ATDE ~/libdlo]$ ./autogen. sh

[ATDE ~/libdlo]$ ./configure --host=arm-linux-gnueabi
[ATDE ~/libdlo]$ make

2.91 libdlo ®EJL K
Libdlo/src/. Libs/Llibdlo.s0.0.1.0 [ libdlo DHEBZ 1 T ZUNERSINET,
284. > 7)700 5 LDRIT
LUTD7 74 )% Armadillo IZ Iftp ETAE—L TS L,

# 2.10 libdlo > 77075 LOBEICKRERT 7 1)

ATDE E®DJ/SR Armadillo ET®D/{R
/usr/arm-linux-gnueabi/lib/libusb-0.1.s0.4.4.4 /home/ftp/pub/libusb-0.1.s0.4.4.4
libdlo/src/.libs/libdlo.so0.0.1.0 /home/ftp/pub/libdlo.s0.0.1.0
libdlo/test/ libs/test1 /home/ftp/pub/test]
libdlo/test/images/test08.bmp /home/ftp/pub/images/test08.omp
libdlo/test/images/test16.omp /home/ftp/pub/images/test08.omp
libdlo/test/images/test24.bmp /home/ftp/pub/images/test08.omp
libdlo/test/images/test32.bmp /home/ftp/pub/images/test08.omp

YO TIWNTAT LSS4T UNMERAIRERESIC. A4 TIUTALINIICHEZATSY
DIYRIy IR UL TEEET,
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[armadillo ~]# cd /home/ftp/pub
[armadillo /home/ftp/publ#f ln —s “pwd/Llibdlo.so0.0.1.0 /usr/Llib/libdlo.so0.0
[armadillo /home/ftp/publlt ln -s “pwd /Llibusb-0.1.s0.4.4.4 /usr/lib/Llibusb-0.1.s0.4

K292 libdlo 51 73VDYYRUy I YUY EER

Armadillo E USB T« R LA 7579, USBTA AT LA 7T T T ZFTNZENERLT
{IfEEW, USBT 4 R7LA 75 7#5IE. Armadillo ® USB 2.0High Speed /R— k (CON5 TER)IC#E

fitLT< a0,
YU TZINTAT S Ltest]l ZRKITIBHEEZFICTAMNBEANKRTESNE T,

[armadillo /home/ftp/publ#f chmod +x test1l
[armadillo /home/ftp/publf ./testl

293 72 h7AY5 LDEST
29.LCD DHRIIYA X

Armadillo-440 (. Armadillo-400 ¥ —X LCD #i3E/h— R TEAL TW5 LCD A D LCD =1
B9 EICDOVWTEAL X4,

K294 7w FIRIVT 1« A7 L 1 el

Armadillo-440 BB ETILHFE Y M (L. LCD E7/L)TlEd. UATOT/NA XHYLCD #3R/K— R
EH T Armadillo-440 [CEfFENTVWET,

1. LCD 431 >7F WQVGA
2. YvFRVI—  AEKETEAR

N4 Armadillo-460 (c HEREEETY,
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CDETIEUATOY%=ERIT 255 %=FICERBLE I,

1. LCD: 104« >F VGAFG

2. IYFRUY—y 4 BREBEVEAR

Fre. VI 7IIUTEFERBULED,

1. Linux A1—>%JL: linux-2.6.26-at19

KEL, N—RIDTTOHRIIARXEYV TN T THRIGD 2 DICHDTTHBALTWEEZT, /\—R
TJITDHAIIA XIE. LCD /IXRILDEfR. I\v I 54 MADERME. v FRIY—> DER.
FUTRY VOEHRICOWTIBRICEHKBEL TWEET, VI MU 7HIGE. LCD /XKL, Ny o SH
M YYFRIU—Y, RIVENZNDRSA/N—ICDWVWTHEBLTWEET,
291.\—RIxPDHARIIARX

Armadillo-440 [c LCD 7« A 7L A Z2## 9 258 LCD ETILDL S ICARERTIARY T2
REZEBULET, feo LCONY IS NEOEREGABRAREI Z2LENGD XTI,

AAX=TELT. MTOELSBARY LA VT —T 2 —RBERZED I DFT,

Hu2S/FER -'-

| AyFIf)b

TFaATLA -+ TART LA
= R b

Armadillo—440 I

FFC
r—J
FFC
O399

F—s il

K295 AT LA VI =Tz —ABERAX—Y
SEIOHICHIAT 57 /N4 ADFERIZUT D@D TI,
K211 FyFNRRXILTARATLA

TR FG100410DNCWBGT1(DATA IMAGE #t£)
RIRE 640 x 480 dot

LCD /XRILDESE TFT

Yy FRIY—>DEE 4 FIETEA R

Ny Z4 NDEFE CCFL &HHXE

AV —T T —ADTEE 3.3V C-MOS 18bit /XZLILRGB A5 —7 x—R
EREEEHE 3.0Vv~3.6V

HBE(3.3V) Typ. 420mA
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BEETE

| DF9C-31P-1V(32) (HIROSE)

LCD ?D:xER

Armadillo-440 @ LCD A V5 —7 = —RIIEET/NZ LA VT —T = —
AL TWEITDT, NS LILAIVIY—T 2 —X5YA4 7D LCD /X%
IEBIRTBLSICLTLIEE W, Armadillo-440 THATFRER R KRG
ElL 800x600 EZ LD T, #ZNUTDRERED LCD /XXl % #EIR
UEXU &S

F212DC-ACAHYINN—=5 (INv IS4 +EIR)

HEEE CXA-PT10A-P
HAFRREE 1.5kV
HAOEAD oW

ANBE 5V

IR REROEEER

LCD /XX ILDER%Z Armadillo-440 @ 3.3V BRI SHEIET D55 .
NERE R D EEBERNEAREST BOOMA LUTICARBZLSICLTLIRE W,
L. Armadillo-400 ) —XN\N— Rz 7~¥ =2 7))L T5.18.FR[ol
RO, & SRRV,

2.9.1.1. LCD /X® )L D ¥R

SOFAYTS 104 1> F LCD (FG100410DNCWBGTT1) (i Tmm By FEERSY A 7O IXRY
IRV TWET, ORI FIT Armadillo-440 D CONT1 (LCD A 5 —T 2 —RX) ZETcolc
ARV DR EEBLULER T, UATOEBREODO LS LCD /XXIJILD XI5 H 5 Armadillo-440 D
CON11 &##:9 % FPC 0.6mm EY FIAXI FICEKMLE T, FPC O.5bmm EY FIXRI F &
Armadillo-440 @ CON11 [F LCD EFIICHBLTWS FFC 7 — 7L ERL TERL £ I,
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CON1

+3.3V

XF2M-5015-1A

VINO

VIN1

VIN2|

+3.3V]|

+3.3V]|
GNDO
GND1
LCD_LSCLK]
LCD_HSYN

LCD_VSYN

LCD_OE_ACD
PWMO1

LCD_LD
LCD_LD1
LCD_LD2

LCD_LD:
LCD_LD4

LCD_LD!
GND2

i

LCD_LD
LCD_LD7
LCD_LD

LCD_LD9

LCD_LD1
LCD_LD11
GND3

LCD_LD12
LCD_LD13]

LCD_LD14

LCD_LD15

LCD_LD1

LCD_LD17|
GND4
TOUCH_XP
TOUCH_XN
TOUCH_YP
TOUCH_YN

EXT_l024
EXT_I025
EXT_l026
EXT_l027,
EXT_l028
EXT_l029
EXT_l030
EXT_l031
EXT_l032
EXT_l033
EXT_I034
GND

%%&h%kﬁlﬁhhbl‘s%%kﬁ&&l‘ﬁf”

XF2M-5015-1A

LEJ,

CON2

>

Armadillo-440
CON11 (LCD I/F)

DF9-318-1V(32)

FG100410DNCWBGT1
DF9C-31P-1V (32)

] 2.96 RRA1 VY —T 1 —ADEHEK
29.1.2. \v US54 hADEBRHELS
FG100410DNCWBGT1 IcEBBEAEIET 2L Slc. UTOEBROD LS I DC-AC 1 ¥V /\—% %A%

FG100410DNCWBGT1
BHR-03VS-1 (JST)

EIAJ DC-Jack

o1 1CON5
LVin lout1 2 ?5
lout24—
) ——)
GND lout-ret SM03(4.0)B-BHS-1-TB
CXA-P10A-P

2.97 DC-AC 1 v \— 5 &#:X
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EFE N\ I SA4 NBEBIRRD A >V IN—5

CFL /Ny 7 54 RNEREIRD A VN\—F IZEEBEEIRELE T DT, 3 —
EPFHREICTDEELIZS W,

Ny I 54 hEBIRDZER

Ny IS4 NERIZLCD /XRILDN\Yy I o4 NOBEICEDLETHAEY
= ZNENHDET, LCD EFIL T, LED/NNY 254 K&« 7D LCD
INZIIZFERLTWEITH., SEFERT S LCD /AR ILIEEXELT (CFL)
Ny IS4 NARKDLCD IXRIVICEDET, Ny oS4 NERDZFERT
&, Armadillo-440 OEFREE LR U 5V ATOY%FEIRT B &, BEH
H—T=E2XTd, XL CFLNNw I A4 AR TIE. HEHXATZERENT S/
ICEEEFEICTTIEE 1 V/I\—%) "RET, 1 VIN—YDHEHE
TITELEDEREIDRBOHZ2EDEERLEL £S5, T2/ZULSEER
ULEBRIFEHEICEDERLDDUTE> TWEXITDTERED DES S
THEALEWSEIE. BIOYZEERTZERWVWTL & S,

29.1.3. 9y FRI Y- DR
5y FINRILDES & Armadillo-440 [FLLT DEIFERD L S ICEHRL £,
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+3.3V

CON1

XF2M-5015-1A Armadillo-440
vt CON11 (LCD I/F)

VIN1
VIN2
+3.3V/
+3.3V/
GNDO
GND1
LCD_LSCLK|
LCD_HSYN
LCD_VSYN
LCD_OE_ACD|
PWMO1
LCD_LDO
LCD_LD1
LCD_LD2
LCD_LD3
LCD_LD4
LCD_LD5
GND2
LCD_LD6
LCD_LD7
LCD_LD8
LCD_LD9
LCD_LD10
LCD_LD11
GND3
LCD_LD12
LCD_LD13
LCD_LD14
LCD_LD15
LCD_LD16
LCD_LD17
GND4

FIF

RRBEBRRBEERBRRBEEREEREREBFPF

TOUCH_XP
TOUCH_XN
TOUCH_YP
TOUCH_YN
GND5
EXT_I1024
EXT_I025
EXT_I026
EXT_1027
EXT_028
EXT_1029
EXT_I030
EXT_I031
EXT_1032
EXT_I033
EXT_I034
GND6 R5

+3.3V 433V 433V +3.3V

FG100410DNCWBGT1
TouchPanel FFC

RFO5VA2STR
D3
RFO5VA2STR
D4
RFO5VA2STR
D5
RFO5VA2STR

CON4

I
EEREEREBREBR
D1

XF2M-5015-1A 04FMN-BMTTN-A-TF(LF)(SN)

D2
RFO5VA2STR
D6
RFO5VA2STR
D7
RFO5VA2STR
D8
RFO05VA2STR

298 ¥y FRY ) —ViEHEK

FYyFROYU—VDREIR
4 BIBEARD Y v F/INRILIE Armadillo-440 ([CBEEEFIT D 2 &
= MATBETT . F7-. Armadillo FRERD ICIRED 6T v FISRILDIES
ICIEAEES L BEREERETFEAND I E AR LE T,
2.9.1.4. Ry > DS
ATFADRY VIEZLCD EFILERUE VICERLTWET,
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+3.3V

CON1

XF2M-5015-1A

VINO
VINT

VIN2

+3.3V

+3.3V

GNDO

GND1
LCD_LSCLK
LCD_HSYN
LCD_VSYN
LCD_OE_ACD
PWMO1
LCD_LDO
LCD_LD1
LCD_LD2
LCD_LD3
LCD_LD4
LCD_LD5
GND2
LCD_LD6
LCD_LD7

. LCD_LD8
Armadillo-440 LCD_LD9
LCD_LD10

CON11 (LCD I/F) LCD_LD11

GND3

EREERBEREEFPPNPPFPPE

fo

LCD_LD12
LCD_LD13
LCD_LD14
LCD_LD15
LCD_LD16
LCD_LD17

GND4

TOUCH_XP

TOUCH_XN

TOUCH_YP

TOUCH_YN

GND5
EXT_l024]
EXT_l025]
EXT_l026|
EXT_l027|
EXT_1028|
EXT_I029|
EXT_I030)
EXT_I031
EXT_I032)
EXT_I033]
EXT_I034]

GND6

EBEBEREREEEBRBRRERRE

B
po

5]
o

=
S)

I~
B

BEERBERER

XF2M-5015-1A

w 1k SW1 w 1k Sw2 [T 1k SW3

o +o o +o o *o
— o FG1 — o FG1 — o FG1

FGO FGO FGO
SKHHLMAO010 7] SKHHLMAOQ10 | SKHHLMAO010 T

B 2.99 K% v R

29.2. VY7 ~U X

IN—=RITTFDHRAIIARICEDET, VINI I FHLTBELET, ZYTEZ2T77MILTERSN
TWBRTEEBA2ZEI LRI T. BRICHLW\—RIz7ICHEESEE2ZENTEET,
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29.2.1. LCD /XxJL

LCD XRILICHBE T BICiE. 7L—LN\y 7 72ERLULET, 7L—LNYT7RIAN—DY—X
O— R & Linux-2.6.26-at19/drivers/video/mxc/mx2fb.c T4, Armadillo- 400 JY—ZXDT7L—LA
Ny T 7 RSIAIN—=TIE, BRARLCD ICHIGTES LS| <_\ LCD XX EICERZTIAIVITRE
% linux-2.6.26-at19/drivers/video/mxc/mxc modedb.c ICHBEL TH D FI ., EELIHN D LCD %
Armadillo-400 ') — X (T U e WE S IE. mxc modedb. ¢ ICREEZBIMUL. FHAITIREEZH—FI
:y74¥1b—>3yitmb—*wA7x — 9 TEELET,

LCD XRILC EICRET DRENH DY IV TIBERICIE. LTOHEDNHBDH FT,
- EERPARE(V 7Ly Yalb—h)
- Ry hkoOvo(E7E)L7OY7)
- KFBEREX LYY a1—>3Y)
BREEY LYY1—v3Y)
- EX—IYKFEINY T R—F)
- BAN—YYKFET7OY MR—F)
- KFRBEB(KET S 70)
- EN—IV(EE/INY TIR—F)
- TN—YV(EET7OY MR—F)
- EERPHEREET SV Y)
InSDEBICELTIE. Linux-2.6.26-at19/Documentation/fb/framebuffer. txt [CHBAD E > T L

5OTEZRUTLIEEV, A IV JBERIE. LCOD XRILDEFEY =27 ILPT—5 2 —rZSRULT
HELEY,
My bhoBv o = KERBARE X OKEREE + Y-V + G-IV + KERHHRE)

KERBERE = EERBRAKE X (BERERE + Ex—YY + Fv—Y v + EEREERE)

2.100 LCD XX Z 1 2 v TEHROFHER

2 h 5 O fE % 5 & U . Llinux-2.6.26-at19/drivers/video/mxc/mxc _modedb.c @ .
mxcfb_modedb(struct fb_videomode DEF)ICEMU £ T,
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struct fb_videomode {

const char *name; /% optional */
u32 refresh; /% optional %/
u32 xres;
u3?2 yres;

u32 pixclock;

u32 left margin;
u32 right margin;
u32 upper_margin;
u32 lower _margin;
u32 hsync_len;
u32 vsync_len;
u32 sync;

u32 vmode;

u32 flag;

2.101 struct fb_videomode D FEZ(linux-2.6.26-at19/include/linux/fb.h)
FG100410DNCWBGT1 DFHE. RDKSICEDET,
#x 2.13 FG100410DNCWBGT1 ® LCD #1 =>4

EH F—4 Y — NTHEOME struct fb_videomode M X &

Y IR%
Ry koAOy 7 (fok=1/ 21~29[MHz] pixclock 39683[pico_secs/clock]
tCLK)
K REIEAEAR (tp) 800[tcik] U
KRR (thy) 640[tc k] Xres 640[clock/line]
KFRIEAEARE (thek) 160[tc k] hsync_len 160[clock/line]
Ex—Yv SEARL left_margin Olclock/line]
av—3yyv SEARL right_margin Olclock/line]
FEEREARRE(TY) 60[Hz] refresh 60[frame/sec]
FEBERE (tw) 480[typ] yres 480[line/frame]
EE R EAEAR (tgk) 45[typ] vsync_len 45[line/frame]
Ex—vv SEARL upper_margin Ol[line/frame]
Y- SEARL lower_margin O[line/frame]
IVPEAIVY EHERL sync 0
EFAE—R ZHERL vmode FB_VMODE_NONINTERL

ACED

Z Dt EEAL flag 0

ERIC. LCD XRXILEDEHRB DR Z U T 17 E % mxcfb_mode_disp_db(struct
mxcfb_mode_disp DEEF)ICBIL £9, FGT00410DNCWBGT1 D#HA. Data Enable 5507 2
T4 7INABDT, disp_iface X > /NI MXCFB_DISP_OE_ACT_HIGH Z#E UL %9, name X /\IC
l&. struct fb_videomode @ name EEIUHDZIBEL TSI LY,

struct mxcfb _mode disp {
char *name;
int disp iface;

¥

¥ 2.102 struct mxcfb_mode_disp @ E & (linux-2.6.26-at19/include/asm-arm/arch-mxc/
mxcfb.h)
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(. FG1004T1ODNCWBGT1 FDMEIRBRICH—RILICERAEH» T Armadillo ZRFE— R TIE
BIL. A—RIWITX—=F D video Z15 E@'%t FG100410DNCWBGT1 FDOREZFERIT 5 &b
TEXT,

hermit)> setenv console=ttymxc@ video=mxcfb:bpp=16, FG100410DNCWBGT1

2.103 FG100410DNCWBGT1 FHOREZFERT
2922. Xy U734k~

Ny T S54 ~D&EIEIE. PWMKEREEZFERLULILEPWM Ny I SAKNRSAN—DPETH->TVWET,
NV T4 KRZA/IN—DARKICEEL TIE. "TArmadillo-400 U —XY 7 oz 7~N=a27)by @ TLED
Ny I S48 ODEZSBULTLEE L,

PWM /Ny oS4 ~ P?’(/\‘—E%@‘/—X]— K& Linux-2.6.26-at19/drivers/video/backlight/
pwn bl.c T9, PWMHEBED RS A/X—DY —XI1— KL, linux-2.6.26-at19/drivers/mxc/pwm/
mxc_pwm.c T3, ZNS5DRZA/\—I[F. Platform Driverl!®1& WS RSAN—FFILICiE> TEESHh
TWET, Platform Driver Tid. M— R & ICERBEE % struct platform_device ICEERT 5 Z &
T, BRABR—RICAURZAN—TRETEDZLSICHR>TWVWET,

Armadillo-400 ¥ YU —XDIFE. M— R & DEREIE Llinux-2.6.26-at19/arch/arm/mach-mx25/
armadiL10400.c [CEEIRL TWE T, Nv I T4 MIEET BHREICIE. X 2.104. )Xy 7 54 NCE&E
I BEREI ICETBEDNHDET,

static struct platform pwm data armadillo400 pwml data _ maybe unused = {

.name = "pwm bl”,
.invert =1,
.export = 0,

};

static struct platform pwm_backlight data armadillo440 pwm backlight data = {
.pwm_id = 0,
.max_brightness
.dft brightness
.default on = 1,
.pwm _period ns = 10%1000%1000,

255,
255,

2.104 Xy U 54 NMcBIET BKE

armadillo400_pwm1_data ' PWM BEICEEET 2R ETI, /\v I 41 Mcld. PWM1 Z{ERL

TWET, invert XY NTPWM DIRZ )T 4 ZIEEIT DI ENTEFRT, Ko, export AVNIC 1 %
BET B L. sysfs 'S PWM HADRENTE S LS5 CBDET, PWMI i PWM /Ty 751 b K
TAN—IC K> THADHREZL IR SH, OBESINTWVWET,

armadillo440_pwm_backlight_data »*, PWM /XYy 7 54 K RS /\—(CBT BHKRETT, pwm_id
AN, EET2 PWM TFNNARADIDZEBELFE T, 0F PWMT ICXH UL £9 . max_brightness
XNy IS4 NDRXIEE%, dft_brightness IC/\v 7 4 NEEDWEEERELET, £
fo. defaulton XU NIC 1 ZBEIT B2 E T, BEFEEBINSNY I STA N EAVICTEEXT,
pwm_period_ns X >/NT, PWM OF#%ZF / WEBEAUATEELE T, PWNM NV IS4 KRS /\—T
I&. ¥EE (brightness)® PWM O 7« —7 4 —Lb CHREL XY,

(151 Linux-2. 6. 26-at19/Documentation/driver-model/platform. txt S8,
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2923. 9YFRI V=V

FYFRIY—2DANIGE. ADCHRERFER LI ADCY Y FRIU—Y RSA/NN—TUEL TWE
To IVFRIV—VRSAN—ELINUXx DAY Ty RLAV—CH/HIBELTWEDT, PFUT— 5
viZ/dev/input/eventxDTF/NA A7 7 A ) &2{F>TCTF—Y =D BT ENTEEFS, YVvFRIY—
YRSAN—DMHRKRICEEL TlE. TArmadillo-400 YU —XY 7RO 27N =27y O T9vFRY
J—>) OBEZSRUL TSI,

ADCHvFRIVIV—=VRZA4/N—BEDY—XO— K&, drivers/input/touchscreen/imx_adc_ts.c
T9, ADC R4 /\—DYV—XJ—NRI&, linux-2.6.26-at19/drivers/mxc/adc/imx_adc.c T4, PWM
Ny T4 ~NERR. ADC RS- /\—% Platform Driver & UTEEZINTWET, linux-2.6.26-at19/
arch/arm/mach-mx25/armadi L Lo400.c M. ADC ICBAT ZEREITRDED T,

static struct platform_imx_adc data armadillo440 adc data = {
. is_wake src = CONFIG ARMADILLO400 TOUCHSCREEN IS WAKE SRC,
};

2.105 ADC [CBSET 28 E

is wake_src XV N\[c 1 ZIEET D&, RV—TRENSYYFAIY—V AATERT DI ENT
=235L5ciEhE£d, CONFIG_ ARMADILLO400_TOUCHSCREEN_IS WAKE_SRC (&, Linux 1—x
WA 74FaL—3>D, "System Type ---> Freescale MXC Implementations ---> MX25
Options ---> Armadillo-400 Board options ---> [*] Select touchscreen for wakeup source; %
Frxyvr9d&1Ic, FrvilaNATEOICKRESINET,

29.24. IRF >

Y VHSDAHIF. GPIO ALK GPIO ¥F—hR— R RS /NN—THNEBLTVWET, GPIO ¥—h—
RRSAN—EIYFRIUV—V RSAN—ERAFRICAI YT Y RLATV—ICRHIBLTWE T, RY VD
RS /N—DHHRICEEL TIE. "TArmadillo-400 ¥ U —XY 7 Rz 7X=a7I)by @ TRV, OE%
SBLTLLEE W,

GPIO +F— R—RKRRZA4NX—DY —XO— RIiE. linux-2.6.26-at19/drivers/input/keyboard/
gpio _keys.c T9, GPIO ¥—R—K RKZ 4 /\—%, Platform Driver & UTEEInTWE YT, PIO F—
MR—REUTHERTS GPIO MY X M&, Llinux-2.6.26-at19/arch/arm/mach-mx25/armadi L L10400. c AT
LRI TWETD,

static struct gpio keys button armadillo400 key buttons[] = {

{KEY_ENTER, GPIO(3, 30), 1, "SW1”, EV KEY, CONFIG ARMADILLO400 GPIO KEYS IS WAKE SRC},
#tif defined(CONFIG MACH ARMADILL0440)

{KEY BACK, GPIO(2, 20), 1, "LCD SW1”, EV KEY, CONFIG ARMADILL0400 GPIO KEYS IS WAKE SRC},
#if defined(CONFIG ARMADILLO40@ CON11 40 GPIO 2 29)

{KEY MENU, GPIO(2, 29), 1, "LCD SW2”, EV KEY, CONFIG ARMADILL0400 GPIO KEYS IS WAKE SRC},
flendif
#tif defined(CONFIG_ARMADILLO40@ CON11 41 GPIO 2 30)

{KEY HOME, GPIO(2, 30), 1, "LCD SW3”, EV KEY, CONFIG ARMADILLO400 GPIO KEYS IS WAKE SRC},
fendif
ffendif /% CONFIG_MACH ARMADILLO440 */
b

2.106 GPIO F—/Mh— R IcCEEEYT 2R E
struct gpio_keys_button DE&KIE. RDLSICHE>TWET,
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struct gpio _keys button {
/% Configuration parameters %/

int code; /% input event code (KEY %, SW x) x/

int gpio;

int active low;

char *desc;

int type; /% input event type (EV_KEY, EV_SW) %/

int wakeup; /% configure the button as a wake-up source %/

2.107 struct gpio_keys_button @ E £ (linux-2.6.26-at19/include/linux/gpio_keys.h)

struct gpio_keys_button DZFhn 2D X > /\% T3k 2.14. struct gpio_keys_button ® X > /\; [
~UET,

%= 2.14 struct gpio_keys_button ® X >/\

AVINE Bif
code F—IO—RDEE
gpio FAYT 2 GPIO BES%ZIETE
active_low EDTAIVITEF-ANZHIKT 2N EIEE
desc F—OHAT BTN EIETE
type F—ANDARY NY A TZIEE
wakeup GPIO F—IR—=RAATR Y —TREHSERT BHESNEZEE

code XN, F—A—RZEZEBELE I, gpio X NICiF, FHEI S GPIOEFESZEELET,
active_low X>/\%Z 1 [TIEET S E. GPIO D LANJLAY High 5 Low ICELUTc & EICANDH o 12
EHIBTL X T, desc XU NITIE, F—DHEAITHIXFIZEEL TS W, type [CiF. F—AHDD
ANRYRNIATZEELER T, RED wakeup XUNIC 1 ZIEEIT D&, AY—TRENS GPIO F—
m — KR A A T & K I 2 2 &N T E B & 5B b F 9,
CONFIG_ARMADILLO400_GPIO_KEYS_IS_ WAKE_SRC (&, Linux i—x/)La>714Fal—>3>
®. "System Type ---> Freescale MXC Implementations ---> MX25 Options ---> Armadillo-400
Board options ---> [*] Select GPIO Keys for wakeup source; ZFxv 7 92& 1lc, Fxvi%
AT EOICRESNE T,

L DZLDAANF—DRELGZE

Armadillo-400 ¥ U —XTld. F—AHE LT GPIO F—R— Rfthic,
= F—NY REFESTEHTEET, ¥—/CY RTRE. BK 4x6=24 ED

F—ANZE{RS ENTEEXET, U< IE. TArmadillo-400 YU —-XY

TR FPRZa7I; @ T£—=)Xy R) OEFEESBL TSI,
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