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U. ERENTEIL— R 7 71 ILY AT LA X— (romfsimg.gz)Z Armadillo D72y ¥ a2 XEY DI1—
P—Z Y REFICEZTAATLEEWN, Armadillo ZBiEEsds&, OJ4>7AY7hb2 U7 LAY
Y—T1—R2ICKRREINDLDICEDXT,

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

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

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

K26 AJ>7AY 7 2oV FPIA YT —T —R 2 IC U inittab
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ttymxcl
ttymxc2
ttyl

K27 YUZIA VT —T—R2H5Droot A1 >V ZHFA Uz securetty

d1—H%—Z > R% Debian GNU/Linux TREEL TWSHS(E. /etc/inittab DAY 1> 7OV 7T
BEET BEfE " 2.8. Armadillo-400 ') — XA Debian GNU/Linux @ inittab(k#); O LS ICia->
TWET, O 7AVy 7z UT7IIA VI —T 2 —RA 2 ICHDT BICIE. ttymxc] Z ttymxc2
ICZBELEI, £, securetty [F. T 2.9. Armadillo-400 ¥ U — X H Debian GNU/Linux @
securetty(}k#)) DX SICHE>TWBDT, ttymxc2 ZEBIMULE T,

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

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

2.8 Armadillo-400 ¥ ') — X H Debian GNU/Linux @ inittab (}k¥)

# MXC serial ports
ttymxc0
ttymxcl

2.9 Armadillo-400 ¥ 'J — X Debian GNU/Linux @ securetty (k¥

2.1.2. Ay —=)INOXH%=ZEIEDH S

FEOHFBICEWTIE, AVYV—ILHEZI2FEENEEELGZEEHHDITLLD, AVY—ILA
OHEAZEIESHZ OE, T21.1. AV —=ILELTRIOY U ZIIA VY —T 1 —RA%ERT 5 EEKEOF
IJE TS5 ENTEET,

AVY = IANOEAZEIES BICIE. H—FILIST A —H D console | none ZIBEL X T,

hermit> setenv console=none

K210 AV —ILINOHADZIEDH D

F/z. /etc/inittab D getty (CEAT 21TI%. HIBRITZ2MNIAXY NPT RNULET, /etc/securetty (CEH
TEHHREE. OV T7AY 7 hE2RRUATNEBEERVOT, ZOoxFTHLZEALN,

N34, EXF2UTHEZZEBINIE. securetty [CIZAT A VEHAT 2 VT —T 1 —ADHELRINETY,
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;:sysinit:/etc/init.d/rc

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

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

211 o710 >7ay 7k ERRUZWVWIEED inittab)

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

#T0:23:respawn:/shin/getty -L ttyS0Q 9600 vt100
#T1:23:respawn:/sbin/getty -L ttyS1 9600 vt100
#T0:23:respawn:/shin/getty -L ttymxc1l 115200 vt100

212 071 >70>y 7 b &ERRUAEVW(Armadillo-400 > 'J — X Debian GNU/Linux @
inittab)

2.2.12C & A/D AV IN\—=5 —

Armadillo-400 ¥1J —XTl&, CON11 & CON14 IC I2CINADETE D, AZBDOTFTINA X &
52 ENTEET, Armadillo-440 LCD #3R/R— K4 Armadillo-400 ¥V —XRTC A 7Y 3> E
¥ a2—)b. Armadillo-400 U —X WLAN BV 2—I)L T, 12CNNRICYZILTA L0y U =EHEU
TWEYT, TZTIE 12C/RRICA/D AVIN—49 —%#EHmT 3 HEEBNLET,

FERITZY 7Tz 7. TINARAEIUATOEED T,
1. Linux 1—%JL: linux-2.6.26-at13
2. A/D Oy /\—%—: PCF8591 (NXP &)

22.1.12CHE

|2C(Inter Integrated Circuit) (&, IC D TF—FEklcfEN S 2 RADBEARTT, ERICIFI2C
EER U, I-squared-C(7A - RTVIF R - V=) esmHEzT, @

I2C TIEYUFZILTF—F 514V (SDA) VUL Ay 7 (SCLYD 2 KOESIEDHEFERAL CEESE
BIHBWET, D2 EKDESRICERDTINA A 2ERL., \AZBRITZENTEET, 12C N
ATEHRITBDTNNA ROEBHERIEA =T R LA (EFEA—=T>aL059)E U EERIETIVNT VT
ULEd, Do, 2TOT/NA AN HighZH AL TWB & ELIFEFTRIE High &b, Enhoe
DDTF/INA ZAH Low ZH AT 3 EESHEIF Low &b FT B,

2C NRICERSINIETINNA RE. ZFORECK>TIYRYERAL—TITHODPNET, YNAYEAL—
T, —D D 12C NRRICFNZNERIER T B ENTEEXT, BERDRIVRIDFEEBL. /INX(ITHE
MEINEAL—TETFT=TDPDEDETVWET, AL—TREENZNEBEO7 RLAZF>TED,
VRAYFTRLRAZIEET DI ETBEZSIHSAL -T2 B ELET., Armadillo-400 U —X (&,
[2CNRY ERBIENTEET,

ClI2C £EENMNBZEDND, A - V— - V—ERBINDZBELHDET,
Blzo&SH#EkE. 747 —R - AND EVWWET,

16



Armadillo RERFA 1 R N=RYLTFHEEENRIRNAIT D

2CTlE. 1 78v7ICDZF Tbit DF—F DEEZITWET, FDéd, FT—FEHmEEREEI/7OY Y
DREICI>TREDET, 12C ITIFEWVWSDDDE—RDH D, E—REICEHREERED LRIREST
WEd, EZEET—RKNTIE0HMS 100kbit/sec. 7 7 —A M ET— R TIL 400kbit/sec £T. /\ 1T AE—K
E— R TlE 3.4Mbit/secE TE R > TWET, Armadillo-400 YU —XiE, 77— NE—RZEZTHH
LTWET,

TF—YDEREFE7 Oy ZICEEL TIThnE T, 7OV VISEREZRBRIT B2V RAINER LU XTI, SCLA
High ®BFIC SDA & High h'5 Low ICB{bE &2 2 & TEENFHBEINET, chEXFY—hIV T+
avEMRUET, £/, SCL A High OEFIC SDA Z Low 5 High ICELEE BRI & TTF—4 DER
EERTULES, chZEAMY7aAVFoyaryeEVWVnWEd, Y-V For gy EXby 7Oy
T4 avVOETIE. BRIVRAY—lcL>TITbNET,

12C T3, 1 DDEXRTERD/NA M EZERETHIENTEXT, &/\1 MORS 31T 8bit ITH
NEI, T—FFRLLAE Y M(MSB)NSIRICEEFEENE T, SCL A High DD SDA DL ANRJLITEK >
T, N O(SDA=Low)n 1(SDA=High)MhYRE L &, SCL »'High DfE. SDA DL NILIF—ET
BINIEREDEEA, SDADLANLZEETESDIF. SCLD Low DEEITTY,

BINA M Bbit)DEmE T &iT, 7T/ Uy I(ACKIDREICARD XTI, ZEAIZ. EBICBEIB IR
ATWBIHBa, 77/ Vv IESELT, SDAZ Low lcLEY, 77/ ) v IESE LT SDA %Z High
ICFBET, HERICT—IYDRTZ2HSBEIENTEXT,

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 S A/D J>/\—4%—PCF8591 (3. U ToHEAZEFLEET,

1. B—ERQ5VHS 6V)EHE

2. 12C =455

3. 3D2D/\—RIx7EYTF7 RL RIEETTEE

4. AVFv T Y FIITF Y Rk—)L REEK
5. 8bit NMEEEXREEE A/D AS1x4
6. 8bit fi#EE D/Ax1

Armadillo-400 ¥ —X &, A/D OVIN—4—EDEHmE%E "X 2.14. 12C ## A/D 2> /\—4 —[0]
B, IcRxUET, Armadillo-400 ) —XD CONT4 hS5HETWS [2C2 1 PCF8591 ik LE T,
PRLRZIEET S A0, Al. A2ZEVIRETIILYIVULTEZEZXT, AINO IS AIN3 EVA 70O
TJABDEYTY, 7FATADICHDZEEZ. 20kQ OFZTEITEZISNDLSICLTWET, U

77 LY ABEVREF ICEREBEEERAL 3.3VZEADLLTWSH, OVHS 3.3V OHEEDT7FOT A
H% 8bit(256 BREE) DTV F IMBICEH L F T,
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12C ADC

+33V +33V +3.3V

' 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]% K

2.2.3. PCF8591 &EZ7R k)L

PCF8591 IERZPICL YR EH > TED., LIRIDEEZZTEIT DI ET. TINAADEEEETEY
BZENTEET, LIRINDEZAHIE. "™ 2.15. PCF8591 WE7A—V v MY hO—)LNA
REZAH)) ITRT 7A=Y MU >TEIBWET,

01234567 8 0123456 7 8

S FELRINA A

avka—JLAA+ A|P

S: RA—hkar T4y
P: RkvyFar 43y
A: ACK

2.15 PCF8591 BE7 #—~ v MMAY hO—JL/IXA REEAH)

9. YAINRY—KRIAVTravzHFTL. PRLANA NZEXELET, AL—TH5D ACK
MRS TERLS, HWTAYMA—ILNA M ERELVLET, BUAL—TH5D ACKHE->TE5,
Ay Z7aArF42a3vaERKTLT LYRINDEZTAAZZETULET,

PRLANARDT7 A=<y h%Z T 2.16. PCF8591 BE7 4 —~ v MFZ RLR/NA Ky IERUE
¥ LI 70it TAL—T D7 RLRAZIBELE T, A2, Al. A0 IF. Zn2h PCF8591 M A2, Al.
ADEYDLANICHEUBEELET, SEOHATRETTILY VY LIDT, A2, Al, A0 IZET
OZEELEY, ESAHTEDHEIF. RIWZ0ELET,

0 1 2 3 4 5 6 7
R/W*

1 0 0 1 A2 Al A0

A2. A1, AO: PCF8591MA2. A1, AOE> DL AJLIZx G LT-1iE
R/W % : SR IAAERERT1, EEAHERER0

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

AYMA=ILNA bDT7A—=X v h% T 2.17. PCF8591 BIE7 4 —< v ~(AY bA—JL/NA b)),
ICRUE T, ACE E7FOT7HANBHMDIEE. 1 ZHEELET, AISELT & AISELO T, £D&3ICT
TOTAAEYZFERATBIMEELET, Y7 ILI Y N (ARE) AIx4 £F 51551E 0000, 7«
77 LYYy ILEMAAIXS ETBHGEIF 00T, YV TIITY RAAX2+T 4 77 LYY v I)LASX]

18



Armadillo RERFA 1 R N=RYLTFHEEENRIRNAIT D

ETBHEIF 0010 T 7 7L YU v ILASAIX2 £FTBHRIFE0bTT £RDETF, AINC [FA -~
TJUXAYRNEHOR, 1 Z8ELET, CH1 & CHO ICZ7 AT ANICERT B F v RILZEEL
XI.ZEIDFITIF. AOE. AISELT. AISELO. AINCZ&£TO &ULZET,

0 1 2 3 4 5 6 7

0 AOE AISEL1 | AISEL2 0 AINC CH1 CHO

AOE: 7F 04 H a1

AISEL1. AISEL2: 00=2F JLIVRAA X4 FoRJL0: AINO
F )1 AINT
Fy)L2: AIN2
F A JL3: AIN3

O1=EEA A x3 F > 1 JLO: AINO — AIN3
Fy L1 AINT - AIN3
Fy)L2: AIN2 - AIN3

1= ILIVR AR X2 Fo 2 )L0: AINO
+EEBAS X1 F2 L1 AINT
F s )L2: AIN2 — AIN3

1M=ZFANhx2 F> 2 JL0: AINO — AIN1
Fy L1 AIN2 - AIN3
AING: A —hkA2 DAV B ZIBFIZT
CH1, CH2: 7F+B5 ANFrURIVIETE

 2.17 PCF8591 BiE7A—~v My kO—JL/N1 )
PCF8591 moF—4v %A d &, CHTIEEVLEF v VRILDEZBDICENTEEFS, T—5YD
ZiHHUIE. TR 2.18. PCF8591 BIET7 A —<X v MF—F /A hFHHHEL)) IKRTTA—T Y A TH
ZHWEY,

0.7 8 0..7 8 0.7 8 0.7 8
S| PRLRNAL (Al T84 |A| T84 |A T—B8NA+ P

=

S: RA—kavF4i3y
P: RbyTarT4iav
A: ACK

NA: NACK

2.18 PCF8591 @BE7 A —~ v MT—% /N1 ~EHH L)

FI. YNAIDNRY—RNAVT o avuERHETL. PRLANA N EXELXT, AL—TEF7 KL
ZIA RAD ACK ZIR U, HEWTT—FNA R EXELET, YRYET—INA R EZELLHE.
BT TTF—IDMUWEEIXFACK ZRUET, T—7/N1 MOZEEKRT ULIcWEEIE NACK ZiR U,
ANy ZaAVFoyavERTLED,

PRLANA MDD 7 A=< v b, R/WD 1 [cZ5B4 O hO—JLINA REZAADBEERU
T9,

F—INARNDT A=V % K 2.19. PCF8591 WET74#—< VY MNTF—%/XA N)) ITRULET,
PCF8591 Tld. 727 /U VY IEESORNLAYYITITYIT, BESNEFvVRILDAABEN YV T
LI, =714 KDEEFICA/DEBENE I hbhEd, FDeH. T—5/\1 N TEHREXINBE
&, —DEIDT—F/I\A MEEFRICEBEINIEBEERD £T, BB, NT—A2 Uty NMEORIDT—
FINA N TERESINSMEIE. Ox80 & D £,
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0 1 2 3 4 5 6 7

D7 D6 D5 D4 D3 D2 D1 DO

D7~D0: T—%/3Ak
2.19 PCF8591 @E7A—~ v MM(T—% /X1 K)
2.2.4.i2cdev K71 /)\—

—RRRIC, 12CEHEDT/INA A% Linux Y AT ATERT BHBE. 12CRL—TF/IN4 ZBDOF/I\A
ARZAN—ZEH LT, TNAADHEHER ZBWET, SElld. PCF8591 EHDF/INAARKZ A
IN—ZERT DD TIEHRL., NADI2cdev RSA/N\N—%FRITZZEICLET, i2cdev RTA/\—%
ERHITZE. TINARAT7AIA VI —T 11— ERBELT. 2—F—S 2V RTEET D7 TU T — 3
V7O S ALADSTINA ADHEHELE RS ENTEET, Armadillo-400 U —XTld, EEDH—
X)L Ti2cdev RSA/N—DEHICE> TWBicoH., BICAHEBELHZL EHFERTETT,

i2cdev R T4 /X—=TI(&. /dev/i2c-MNIE O WSWBFEBDBIEXF)T/INA R T 7AILICXF LT, open/
close/read/write/ioctl > A 7T A=)l ZFKITIT B ET. 2CTFNA ADFHHEE I EZWET,
Armadillo-400 ) —XTERATESTNART7714I)L%E TR 21. 12CNRAEFNNA AT 7A4ILDOX
By ICRUET,

R 21I12CIRREFINART 71 IL ORI

[2C /KR x4 TINACRAT7 71
[2C1 U /dev/i2c-0
[2C2 CON14 /dev/i2c-1
12C3 CONT11 /dev/i2¢c-2

N7R— KA/ Z & U TER,

F7ZVr—2ay7O07 I ALTIR2CTNAADHEEEL ZBSICF. £FI. TNART 71 EA—
TULET,

int fd;

fd = open(”/dev/i2¢c-0", 0 RDWR);

K220 12CTFINA AT 7AINDA =T

FINAREA—TV Ut BEEITOSAL—TTFNAREEET DD, AL—TFIKA1ADF7R
LAZEHZRELET, chicid, ioctl VAT ALAO—ILZFERULEYT, [12C_SLAVE 72 €D i2cdev Z{ERAT
ZRBRICIHEERDTERERIE. <linux/i2c-dev. > TEEINTWET,

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

ioctl(fd, I2C_SLAVE, addr);

221 12CAL—TFNALZXAD7 RLRAIEE

2CAL—TFNRAREDTF—FEEER I BSICIFE. BT read/write VAT ALAI—ILEETIT S
I T AZ—K/AMY7AVT a3 VDRERT. PRLANA NDOERMEXRE. 77/ )y IDIL
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BRER., ETRFAN=DEILB>TNBZDT, P77V Ir—2ay7O7 I LAITRENS ZEH
TEIREEFHDRE A

i2cdev RS A4 /N—ICB9 25 L WEHKIE. Linux-2.6.26-at13/Documentation/i2c/dev-interface &
SHBLTLEE W,

225. Y27 NT7OT5 L

PCF8591 e & IR\, A/D BERERRI BTV TILTOT S LZBNALET. 707 Z
LlF "X 2.22. PCF8591 ZfEA LI A/DEMTOT S Ly IKRI LD, AT 3vELTT/NRAR
T7AINEBEADEREEIRSIFr UV RIVEBET S EICLET,

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

2.22 PCF8591 ZEAULIc A/DEMTOT 5 In

main BI# %z "] 2.23. adc_pcf8591.cy ICRUE T, pcf8591 TIAF D ABIDREE T, EROHIE
ZEIRBWVWET, main BT, UTOLEZE IR >TVWERT,

1. pcf8591 open() T, TNARTFANEZET RLAZEEVLTCTNAREA-T VTS
2. pcf8591 read() T, FrURINZEBELTT IV IVEZSHHT

3. FTIYYIIEZBEICERL TER

4. pcf8591 close() T, F/N\AM RXA%&Z/O—X9 3

#finclude <stdio.h>

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

fdefine MAIN C
ftinclude "exitfail.h”

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

tdefine REF VOLTAGE 3.3 /x BLEBFE[V] */

fidefine I2C ADDR 0x48 /% PCF8591 M I2C 7 KL X x/
#idefine DEFAULT CH 0 /¥ AT aVTIREINGD 2B EIFERATEF v xRIL x/
static void usage(char *prog)
{

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

static void parse arg(int argc, char *argv[], char xxdevice, int *ch)
{

int c;

char *endptr;

*device = NULL;
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}

{

err:

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 (c ==-1)
break;
switch (c) {
case 'd’:
*device = optarg;
break;
case ‘¢’ :
errno = 0;
xch = strtol(optarg, &endptr, 0);
if (errno =0 || optarg == endptr)
goto err;
if (xch < PCF8591 CH MIN || PCF8591 CH MAX < *ch)
goto err;
break;
default:
goto err;
}
}
if (kdevice == NULL)
goto err;
return;
usage(argv[0]);

exit(EXIT_FAILURE);

int main(int argc, char *argv[])

struct pcf8591 =xadc;

char *device;

int channel = DEFAULT CH;
double voltage;

uint8 t digital code;

int ret;

exitfail init();
parse_arg(argc, argv, &device, &channel);

adc = pcf8591 open(device, I2C ADDR);
if (adc == NULL)
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exitfail errno(”pcf8591 open”);
ret = pcf8591 read(adc, channel, &digital code);
if (ret 1=0)

exitfail errno(”pcf8591 read”);

voltage = digital code * REF VOLTAGE /
((1 << PCF8591 RESOLUTION BITS) - 1);

printf(”%1.3fV\n”, voltage);
ret = pcf8591 close(adc);
if (ret 1=0)

exitfail errno("pcf8591 close”);

return EXIT SUCCESS;

2.23 adc_pcf8591.c

EEEDOMIEIF TR 2.25. pcf8591.cy ICEERULTH D XTI, "X 2.24. pcf8591.h, ICiF. "X 2.25.

pcf8591.c; THARSNTWBEHDTONY A TEEN RSN TVET,

#fifndef PCF8591 H
fidefine PCF8591 H

#include <stdint.h>
fidefine PCF8591 RESOLUTION BITS 8 /% PCF8591 M4 fRRE(bit) %/

fidefine PCF8591 CH MIN 0 /* PCF8591 THETE 27 FTOJANTF vV RILDHR/IME */
fidefine PCF8591 CH MAX 3 /% PCF8591 THRETE 37 FTOJANF v Y RIDERKAE */

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 *xadc);

flendif /* PCF8591_H %/

X 2.24 pcf8591.h

finclude <stdlib.h>
finclude <unistd.h>
finclude <errno.h>
#include <fentl.h>
finclude <ctype.h>
#include <sys/ioctl.h>
finclude <sys/types.h>
#include <linux/i2c-dev.h>

#include "pcf8591.h”

fidefine PCF8591_ADDR MIN 0x48 /* PCF8591 M7 KL A DE/IME */
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fidefine PCF8591 ADDR MAX Ox4F /% PCF8591 M7 KL XD AE */
fidefine PCF8591 RETRY MAX 3 /* read() & write()D Y b >4 @%L */

/* PCF8591 ¢ CONTROL BYTE ME&7E */

fidefine PCF8591 ANALOG_OUTPUT_ENABLE (1 KL 6)
#idefine PCF8591_ANALOG_OUTPUT_DISABLE (0 <L 6)
fidefine PCF8591_SINGLE_ENDED (0 K 4)
fidefine PCF8591 THREE DIFFERENTIAL (1K 4)
fidefine PCF8591_SINGLE_ENDED AND DIFFERENTIAL (2 << 4)
fidefine PCF8591 TWO DIFFERENTIAL (3K 4)
fidefine PCF8591 AUTO INCREMENT_ENABLE (1K 2)
fidefine PCF8591_AUTO_ INCREMENT_DISABLE (0 << 2)
fidefine PCF8591 CH SHIFT (0)

struct pcf8591 {

int fd;
b
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; i++) {
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, int retry)
{

size t read length = 0;

ssize t ret;

int i;

for (i = 0; i < retry; it+) {
ret = read(fd, buf + read length, count - read length);
if (ret <0) {
if (errno == EINTR)
continue;
else
return -1;

}

read length += ret;
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if (read_length == count)
return read length;

}
errno = ETIMEDOUT;
return -1;
}
/%%
* FEINLTNAR T 74N EFd—TT3
*
% @param dev path PCF8591 M#EHiI N7z i2cdev DF/NA R T 7 A4 IJILADINZ,
* @param addr PCF8591 M7 KL A,
*
* @return BINT B & struct pcf8591 ADRA V4 53RT,
* KT B ENLL %Z3iRY, ZDR, BEEIA errno 28 ET %,
*/
struct pcf8591 xpcf8591 open(const char *dev path, const int addr)
{
struct pcf8591 =xadc;
int error;
int ret;
if (dev path == NULL ||
addr < PCF8591 ADDR MIN || PCF8591 ADDR MAX < addr) {
errno = EINVAL;
return NULL;
}
adc = calloc(1, sizeof(struct pcf8591));
if (adc == NULL)
return NULL;
adc—>fd = open(dev _path, 0 RDWR);
if (adc->fd < 0) {
error = errno;
goto errl;
}
ret = ioctl(adc->fd, I2C SLAVE, addr);
if (ret < 0) {
error = errno;
goto err2;
}
return adc;
err2:
close(adc->fd);
errl:
free(adc);
errno = error;
return NULL;
}
/%%

* FEINLZF v RILDEEZADAVNRN—=FICEY ML,
* PCF8591 M5 A/D BHER A 55 AA T,
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* FRAHIAATE A/D BHIER % digit IZHRINT 5,
*
* @param adc F—T3EHD PCF8SIT /XA AADRA V4,
* @param ch YT TTBEFv R,
* @param digit A/DEBINEIRHINS,
*
¥ @return BZNT 2 & 0%&RL, digit ICA/DEBRINIEEEMNT 2,
* KT BE-1 %IRRT, ZOR, B errno 2% ET %,
*/
int pcf8591 read(struct pcf8591 *adc, const int ch, uint8 t *digit)
{
uint8 t buf[2];
int ret;

if (adc == NULL || digit == NULL ||
ch < PCF8591 CH MIN || PCF8591 CH MAX < ch) {
errno = EINVAL;
return -1;

}

buf[@] = PCF8591 ANALOG OUTPUT DISABLE |
PCF8591 SINGLE ENDED |
PCF8591 AUTO INCREMENT DISABLE |
(ch << PCF8591_CH_SHIFT);

ret = write uninterruptible(adc->fd, buf, 1, PCF8591 RETRY MAX);
if (ret < 0)
return -1;

/¥ MEDOTFTOATANZERLUEZRGT 5010, 284 MGRARAD */
ret = read uninterruptible(adc->fd, buf, 2, PCF8591 RETRY MAX);
if (ret < 0)

return -1;

xdigit = buf[1];

return 0;

}

/%%
* I/HEIN/PCFBEI 7 /XA R%& 4/ O—XF 3
*

* @param adc #— 7 3FHD PCF8591 /A AADRA V4,

*
* @return BINT 2 & 0 %2IRT,

* KRBT B E-1 %R, TORE. BEEIA errno 25X ET %,
*/

int pcf8591 close(struct pcf8591 xadc)

{

int fd;

if (adc == NULL) {
errno = EINVAL;
return -1;

}

fd = adc->fd;
free(adc);
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return close(fd);

2.25 pcf8591.c

Y7V TOTZ L% EILRT S makefile 7 TR 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) %~ x. o $(TARGET)

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

2.26 adc_pcf8591 % )L K9 % makefile

adc pcf8591.c. pcf8591.h, pcf8591.c. Makefile ZE UL Z MNUICEE. —D_E®D common 7«
L7KMVICE2EHTHFERULUC exitfailhZEWTHEZEEXI, make IV RZERTIT B &,
adc_pcf8591 WEILREhZEd,

[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 -¢ -0 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 MEJL R

AR fz ade_pcf8591 % Armadillo IcOAE—U T, EITHERZ DT T3V, adc_pcf8591 #3517
95&. " 2.28. adc_pcf8591 OV Y RDET) LRI LK SBERNFENET,
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[armadillo ~]# chmod +x adc_pcf8591
[armadillo ~]# ./adc_pcf8591 --device /dev/i2¢c-1 —--channel 0
3.235V

2.28 adc_pcf8591 OV Y RMEST

2.3. SPI#E#H A/D AV IN—4 —

Armadillo-400 ¥') —XTld. CON9 % SPINX & UCTERT I ENTEET, 2Tk, SPI/X
AICA/D AVN—Y =ERT 2HEZBNMULET,

FRTZY IR, TINARABATOEED TY,
1. Linux 1—=xJL: linux-2.6.26-at13

2. A/D 3> /)X—%—: MCP3204(Microchip 1)
2.3.1. SPI =

SPI(Serial Peripheral Interface)ld. IC BDTF—%EnXlc{Fon s 4 BRXDBEEHRXTI, SPI Tl
U7y ay Y (SCLK), YR T7IONTY N/ AL—TA4> 7y N(MOSI), YAZA>VTY N/ AL —
T7I9K7y hMISO)., AL—TtEL Y ~SS)D 4 KDOESHREZFERALU CBEZRIBRWVWET, chb
DESRIC. BEOTIN\A R ZERUTN\NRAZEBRITZIENTEET,

SPINRICEREINET/INA L, FORIICL>TIYRTERAL—=TITHhNET, SPITIE 12
DINAIC 1 DDVRY EEBDAL — T2 EHRTEELET, BERBRIVAINRABL. NRICERIN
EAL—TEF—IDPDEDETVWET, YRYIE BEERILBSIAL—T%ESSESICE>TEE
LEd, Do, BE. AL—T 1 DD T1ARDSSESEER L XTI, Armadillo-400 ¥ —X
&, SPINAT ERBIENTEEY,

SPITIE. 170Y7IC2E 1bit OF—YEXEHIBRWVWET, D, FT—FEEEREFE 7Oy
JOREICK>TRED £, Armadillo-400 ) —X(&. 1 16MHz EFTHIHTEZX T,

TFT—YDERXIE. NRAIMNSSEFTZT7F—NIT B ETHIEENET, SCLKESICEELT, ¥R
H—MEAL—TADTFT—%% MOSI IcEAL, AL—THhEIXRIANDT—5% MISO S AAUFE
T T—YDABITZEEIBSENIINTWVWEcH, EZEDBEEZR IS IENTEFT, —E
DEHETIERETESEY MUST/NA RS EICERD, SPIZ7ONIILEULTOFHEIRIEH D £ A,

SPITIF, 7OvIDRI VT4 Tz —XZHETEEXT, TNENDREZ CPOL & CPHA T%
LEJ,

1. CPOL=0: 7AOvJ7Z=HALTWEWEE SCLK Z Low ICREF T,
a. CPHA=0: 70v 7V DIAEENDTT—5%2ZVvFULET,
b. CPHA=1: 7OvYJDIETMNDTTF—52ZvFLET,
2. CPOL=1:70v7ZzHALTWEWE Z SCLK Z High ITIREEX T,
a. CPHA=0: 70Ov 7V DIAETHNODTT—5%2ZvFULET,
b. CPHA=1: 70v I DL ERDTT—5%Z27vFULET,
CPOL & CPHA Difi#EDLEZ, SPIE—RTKRRIBHELHD T,
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F22SPIE—FR
T—F CPOL CPHA
0 0 0
1 0 1
2 1 0
3 1 1
ss \ /.
SCLK(CPOL=0)
SCLK(CPOL=1)
MISO/MOSI(CPHA=0)
MISO/MOSI(CPHA=1) : Y

229 SPIZO k)b

2.3.2. ¥ 7)UEK
SEfEAT S A/D IV /N\—5— MCP3204 (3. UATORRZHLEEI,
1. B—FRE2.7VH5 5.5V)EE
2. SPI i
3. B T7YUYTEE &K 100ksps(Vdd=5V ). 50ksps(Vdd=2.7V KF)
4, AVFv T HYUTIT Y RIR—=ILR
5. 12bit MEEEEERHLEE A/D AHx4
Armadillo-400 ¥') —X&, A/D AV /\—%5—& DRz "X 2.30. SPI ###it A/D I /\—4% —[OlE
X, IZRUET . Armadillo-400 U —X®dD CON9 i 5HTWS CSPI3 [ MCP3204 Z##t L E 9,
SSEFICIE. CSPI3 M SSO Z#EALEXT., AINO DS AN EVYHRZFAOJANEYTY, 7FHAT
ADIEI DB EEZ. 20kQ OAEEMTEZISNDLSICLTVWET, U7 7LV XEHE VREF ICE

BREEEREC 3.3VZAALTWScH, OV 1S 3.3V OHEEDOF O AN%Z 12bit(4096 EZFE) DT
VI IBEICEBLLET,
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+3.3V
+33V +33V
< +3.3V +3.3V
IC2 el w ool L
(¢ 2 O S
MCP3204
AIN3 A aNg VDD 14 J<S CONS
AIN2 al A2 - - = -
AINT 2l AIN1 2
AINO 4 AINO 3
oinke CSPI3_MOSI 4
13 i
. 4 4 VREF
) . . o B boUTHa CSPI3_MISO &
- o o o N o o o 7
x IS4 IS4 N4 N CLK CSPI3_SCLK i
9 N 9 —8INC1 9
—8INC o
1 1 1 11
- - - - 12
cs+/SHDN CSPI3_SS0 13
4]
AGND DGND 5
16
MCP3204-CI/P

2.30 SPI ##t A/D O /\—% —[E &K
2.3.3. MCP3204 &E7A K3l
MCP3204 [#. SPI £— R O(CPOL=0, CPHA=0)% /(& SPI £— K 3(CPOL=1. CPHA=1)T&f=

ZHIBWVWET, MCP3204 D@EE7A4—~ v bz T’ 2.31. MCP3204 BE7 #—~ v b, ICRUZE
ERS

o 1 2 3 4 5 6 7 o 1 2 3 4 5 6 7 o 1 2 3 4 5 & 7
MOSI| 0 | 0 | 0 | 0 | 0 | 1| S8 D2 | | D1 | D0 | de. | de. | de. | de | de. | de. do | de | de. | de. | de. | de | de. | de.
MISO| x | x | x | x | x | x X x | x| x 0|B11|B10|BQ|BS||B7|B6|BS|B4|BS|B2|B1|BO|

d.c. : Don’ t care

x: TN

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

2.31 MCP3204 @E7 A#—~X v k
MOSI D5 1 ZHA9T 52 &T. EmXDFEZ MCP3204 (c38RULEX I, SGL/DIFF* D2, D1. DO
DHEAEDEICELD, AIDERZEEIRSFvr U RILZBELE T, DO LIE. MOSInSHAENS
T RIEREHEI A,

# 2.3 MCP3204 F v+ > RIVIEE

SGL/ D21 D1 DO AN Fv xR
DIFF*

1 d.c. 0 0 SUTIIUR CHO

1 d.c. 0 1 SUTIIUR CH1

1 d.c. 1 0 SUTIIUR CH2

1 d.c. 1 1 YVJILITVR | CH3
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SGL/ D2(1! D1 DO ADERR FvxIL

DIFF*

0 d.c. 0 0 Ta4T77LY CHO=IN+.
v )l CH1=IN-

0 d.c. 0 1 Ta4TFLY CHO=IN-,
v CH1=IN+

0 d.c. 1 0 Ta4Tr7LY CH2=IN+.
v )l CH3=IN-

0 d.c. 1 1 Ta4TFLY CH2=IN-,
v CH3=IN+

[(IMCP3204 Tid D2 IFEHKERE £t Ao

MCP3204 (3. 11 FEOVAY VD EFETFFATANDY YTV VT Z2RREL. ROZ7Ov T D
TEHTETULEY, A/DEHBERIE B11 15 BOICHASNET,

2.3.4. spidev K51 /\—

—MREVIC. SPIEERD T/\A X% Linux ¥ AT LATHERYT 215G, SPIAL—7F /N1 ZEDT /N1 X
RZAN—ZER LT, T/N\A ADFHZHL ZEVWET, SEliE. MCP3204 EHDT/\A AR ZA1/\—
ZERT 2D TIERL<, NAD spidev RZAN\—%ERAT B &ICLEFT, spidev RZA/\—%{HEH
I25E TINART7ANA VI —T 2 —AZ2RABALT I— Y-SV RTEEITZ 7TV or— 3y
TO7 S LS TNA ZADHEZEE RS ENTEEXFT, Armadillo-400 ¥ —X T, BEEDH—
FILTIE spidev R S 4 IN\N—=AEHICTR > TLWRWZ6, spidev ZFERT ZICIEN—RILDEREEEE
TRIRLENHDET,

spidev R Z 4 /X—"TI&. /dev/spidevN. M (N. M|E O DNSHBEBDBIEXF)T/IN\A A7 71 I)LICFL T,
open/close/read/write/ioctl ¥ A7 AOd—)LZFKITIT S5 & T, SPI TNA RADFHHZH ZHEWET,
Armadillo-400 ) —XTHERTEZTNA AT 7A4I)% R 24. SPINXRETFNA AT 71 ILDOX
oy ICRULET,

K24 SPINRRETNAZXT 74 )LD

SPI /XX x4 TINARAT7 71

CSPI1 CON9 /dev/spidevd. ¥ (M1 0 £
fziE 1)

CSPI3 CON9 /dev/spidev2, # (M1 O.
1. 2. 3DoWwInn)

F7ZVr—2avT7AVIALTSPITNRA RADFHZE RS ICIF. £I. TNAXT 71 EA—
TULET,

int fd;

fd = open(”/dev/spidev0.0”, 0 RDWR);

232SPITINART 7AIDA—=T>
ioctl VAT LAJ—I)UICED, SPIDKREZEEIT DI ENTEXT,

1. SPILIOC_RD_MODE, SPI_IOC_WR_MODE: Ft#H U X e lFEZAHRFICHERT 5 SPI E—R%
RELXT,
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2. SPI_IOC_RD_LSB_FIRST, SPI_IOC_WR_LSB_FIRST: i U X lFEZAHKEIC LSB h 5
XI B MSBHOSEET BNREL KT,

3. SPLIOC_RD_BITS_PER_WORD, SPI_IOC_WR_BITS_PER_WORD: 1 ElOfF#&#H U KIIFEE
AHTEET DEY MIERELFT,

4. SPI_IOC_RD_MAX_SPEED HZ, SPI_IOC_WR_MAX_SPEED HZ: tAH U X FEZAHD
RREXEREZRELRT,

read/write Y X7 A=) ZFERITZE, ¥ _EBEZHIBSIIENTEEXT, 2-FBEEZHR
Ok, joctl Y A F LA 2—J)L®D SPLIOC MESSAGEN) X vt —Y Z#HEHUZX T
SPI_IOC_MESSAGEN)OfERAEIK. Y7L 7O0 S A TREREULE T,

-
«
o

spidev RS /\—I(CBIF 55 L WIE#RIE. Linux-2.6.26-at13/Documentation/spi/spidev Z#5HBL T
<IEE W,

235. h—x)aA>YT74F¥al—y3y

Armadillo-400 ') —XDIZED H—FILTIE. SPI RZA/N\N—FEMICHE > TWEEA, FD2H.
SPINRHZ RZA/\—¢& spidev RS A /NN—DBMICE > Tch—RIVZERT D2RENHD XY,

I A—XIWDY—RIA—=RT7—HAATZBELET, I TE Armadillo BEEY A KNS5
YA—KRULTLKBZEICLET,

[ATDE ~]$ wget http://armadillo.atmark-techno, com/files/downloads/armadil Lo-4x0/source/kernel/
Linux-2,6.26-at13. tar.gz
[ATDE ~]$ tar xzvf linux-2,6.26-at13, tar.gz

2.33 Linux 1—XJLOEE & BR

RIZ Armadillo-400 YU —XDIBE Y T X2 L—YavEEBALULET,

[ATDE ~]$ cd Linux-2.6.26-at13/
[ATDE ~/linux-2.6.26-at13]$ make armadillo400 defconfig

2.34 Linux 1—=xJLIC Armadillo-400 YV —XBH#EQ>Y T4 F*a Ll —Y 3V EBAHTS

LT, menuconfig ZEAL T, "™ 2.35. SPI RS/ /N\—%EF#Icd 2, kU "X 2.36. SPI IcfE
BAI2EYZIBET D) IKRTLSCHA—RINAY T4 FaL—yavaEEBLET,

Linux Kernel Configuration

Device Drivers --——>
[*] SPI support --—-)> FrviEANS
-%*-  Bitbanging SPI master HEITEIRIND

<x>  MXC CSPI controller as SPI Master FxviEAND
<x> User mode SPI device driver support FrxwiI&xAND

K235 SPI RSAN—ZFMICTS
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Linux Kernel Configuration
System Type --->
Freescale MXC Implementations ---)>
MX25 Options ---)>
Armadi l Lo-400 Board options --->

[ 1 Enable UART5 at CON9 FrvIEHNT
[*] Enable SPI3 at CON9 Fv AN
[*] Enable SPI3 SSO at CON9 16 1ZHRTREIRINTWBDTZEDEZE
[ 1 Enable SPI3 SS1 at CON9 18 F v I AaHT
[ 1 Enable SPI3 SS2 at CON9 15 FxwoAaHT
[ 1 Enable SPI3 SS3 at CON9 17 F v I AaHT

2.36 SPI ILEEAT 2 EVZHEET %

Flre. =IOV —ZXA—RICH—ZBBEIDEICEDET, SPIAL—TFNAARTA/N\—%E
B9 %IclE. spi_board_info &8I 2EINH D £9, spi_board_info DEERIE. Llinux-2.6.26-
at13/arch/arm/mach-mx25/armadi L L0400.c T& 7% > TWEF, armadillo400_spi3_board_info %.
X 2.37. CSPI3. SSO % spidev TERAT BEIE) ITRIT KDICEEL TSI,

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

{
.modalias = "spidev”,
.max_speed hz = 1000000,
.bus num = 3,
.chip _select = 0,

I3

2.37 CSPI3, SSO % spidev TEHY 3E1E
AV I74FaLl—YavDoLEEE, V—IADBEEZEIH-5. I—XILEEILRULET,

[ATDE ~/linux-2.6.26-at13]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabi- && gzip —c arch/arm/
boot/Image > Linux.bin.gz

2.38 Linux h—xILZEI RT3

EBICEIRNTETITSE, Linux-2.6.26-at13/linux.bin.gz [CH—RILA X —IDMEH SN E T,
linux.bin.gz % Armadillo D7 5w ¥ 2 XEY DH—FRILFBERICEZIAATLLEE W,

236. Y27 NT7OT 5 A

MCP3204 t@EEZH 2\, A/D BMBERERRI BT 0TI TAT I LZ2BNLEIT, OIS
ALlE "B 2.39. MCP3204 Z{ERA LI A/DEBT OV S L) ITRT LD, ATFYa>yEeELTTNAR
T7ANBEADEREEIBRSIFr URIVERET S EICLET,

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

X 2.39 MCP3204 ZfER UL A/DE®TOT S I
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main B% % "X 2.40. adc_mcp3204.cy [CRUET, mep3204 WS TL 70w AN DWEEE
T, EEROHEZH ZEWVWET, main B TIE. LUTOREBZEIHR>TVLWET,

1. mcp3204 open() T, TINART7AINBEEBELTCT/N\A RZA—-T VT3
2. mcp3204 read() T. FrURILEBEL T VY IERZZAET

3. FTIYYIIEZBEICERRL TERR

4. mcp3204 close() T, TNARZ/O—X9 %

finclude <stdio.h>
#include <fentl.h>
ffinclude <unistd.h>
#finclude <getopt.h>
#include "mcp3204.h”

fidefine MAIN C
finclude "exitfail.h”

tdefine BASENAME(p)  ((strrchr((p), '/’) ? : ((p) - 1)) + 1)

tdefine REF VOLTAGE 3.3 /* BEAEBELV] %/

#define DEFAULT CH 0 /¥ AT aVTIREING 2 BEIFERATSF v RIL x/
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 (c == -1)

break;
switch (c) {
case 'd’:

*device = optarg;
break;
case "¢’ :
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}

{

err:

errno = 0;

xch = strtol(optarg, &endptr, 0);

if (errno 1= 0 || optarg == endptr)
goto err;

if (%ch < MCP3204 CH MIN || MCP3204 CH MAX < xch)
goto err;
break;
default:
goto err;
}

}

if (kdevice == NULL)
goto err;

return;

usage(argv[0]);
exit(EXIT_FAILURE);

int main(int argc, char *argv[])

struct mcp3204 *adc;
const char *device;

int channel = DEFAULT CH;
double voltage;

uint16 t digital code;
int ret;

exitfail init();
parse_arg(argc, argv, &device, &channel);
adc = mcp3204 open(device);
if (adc == NULL)
exitfail errno("mcp3204 open”);
ret = mcp3204 read(adc, channel, &digital code);
if (ret 1=0)

exitfail errno("mcp3204 read”);

voltage = digital code * REF VOLTAGE /
((1 << MCP3204 RESOLUTION BITS) - 1);

printf(”%1.3fV\n”, voltage);
ret = mcp3204 close(adc);
if (ret 1=0)

exitfail errno("mcp3204 close”);

return EXIT SUCCESS;

2.40 adc_mcp3204.c
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EBROMEIE TR 2.42. mcp3204.cy ICERIRLTH D FT, "X 2.41. mcp3204.h; ICiE. TR 2.42.
mcp3204.c; THRBINTWSEHDO7ON Y1 7ESEN BRI N TVWET,

fifndef MCP3204 H
fidefine MCP3204_H

finclude <stdint.h>
fidefine MCP3204 RESOLUTION BITS 12 /% MCP3204 M fi#gE(bit) */

fidefine MCP3204 CH MIN @ /% MCP3204 TIRETE 37 FTOJANF v Y RILDR/NME */
fidefine MCP3204 CH MAX 3 /* MCP3204 TEETZ 27 FTOAJANF ¥V RILDEKRE */

struct mcp3204;

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

int mcp3204 read(struct mcp3204 *adc, int ch, uint16 t *digit);
int mcp3204 close(struct mep3204 *adc);

ftendif /% MCP3204 H x/

2.41 mcp3204.h

finclude <stdlib.h>
finclude <unistd.h>
finclude <errno.h>
#finclude <fentl.h>
finclude <sys/ioctl.h>
#include <sys/stat.h>

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

finclude "mcp3204.h”
fidefine ARRAY SIZE(a) (sizeof(a) / sizeof((a)[0]))

fidefine MCP3204 START BIT (1 < 2)
fidefine MCP3204 SINGLE ENDED (1 << 1)
fidefine 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;
};
/%%
* FEINLTNARI7AINEF—T VT3
*

% @param dev_path MCP3204 MMEHIN7/- spidev T/NA R T 7 A ILADINZ,
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*
% @return EXINT B & struct mcp3204 ~DRA V¥ HIRT,
* KB9I BENLL %3Rd, ZDIER, EEIA errno 52 EY %,
*/
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;

}

/¥ EXIAMEDOSPI E— RARET D */

ret = ioctl(adc->fd, SPI IOC WR MODE, &mode);
if (ret <0) {

error = errno;

goto err2;

}

/% A UBEED SPI E— RAZRET D */
ret = ioctl(adc->fd, SPI I0C RD MODE, &mode);
if (ret < 0) {

error = errno;

goto err2;

}
return adc;

err2:
close(adc—>fd);
errl:
free(adc);
errno = errno;
return NULL;
}

/%%
* BEINEZF v RILD A/D ERER A FHIAD,
* FRAIRAATEA/D EEFER % digit ITHINT 2,

X

* @param adc F—TF3FEHD MCP3204 F/INA A~NDRAVH,
* @param ch YTV TTBEF v R,

* @param digit A/DEBHBBEROTIYILEDERIAIND,

X
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* @return BRINT S & 0 &R L, voltage ICEEAEMT 5,
* KT BE-1 %IRRT, ZTDOR, BEEIA errno 2% ET %,
*/
int mcp3204 read(struct mcp3204 *adc, int ch, uint16 t *digit)
{

uint8 t tx[3] = {0, };

uint8 t rx[3] = {0, };

struct spi_ioc transfer tr;

int ret;

if (adc == NULL || digit == NULL ||
ch < MCP3204 CH MIN || MCP3204 CH MAX < ch) {
errno = EINVAL;
return -1;

}

/¥ EFNY T 7ICAY—MEY b, SGL/DIFFx, D2, D1, D02ty hT 3 */
tx[0] MCP3204 START BIT | MCP3204 SINGLE ENDED;
tx[1] ch << MCP3204_CH_SHIFT;

/* EREREAETEY NT D %/

tr. tx_buf (unsigned long)tx;

tr. rx_buf (unsigned long)rx;

tr. len ARRAY SIZE(tx);

tr.delay usecs MCP3204 SPI DELAY USECS;
tr.speed hz MCP3204 SPI SPEED HZ;
tr.bits per word = MCP3204 SPI BITS;

tr.cs change 0;

/¥ EZEBEEB DD ¥/
ret = ioctl(adc->fd, SPI_IOC MESSAGE(1), &tr);
if (ret < 1)

return -1;

/¥ BENY T 7HS ADTHBERARY HT x/
xdigit = (rx[1] & 0x0f) << 8;
xdigit |= rx[2];

return 0;

}

/:*?‘EE‘S N7 MCP3204 /N4 A& O—XF %

: @param adc A — TV FHD MCP3204 T/ AADRA V4,

: @return XINT B & 0 &iIRT,

* KT BE-1%2RT, TOBR, BEQerrmo ZRET 2,
|:{ mcp3204 close(struct mcp3204 xadc)

{ int fd;

if (adc == NULL) {
errno = EINVAL;
return -1;
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fd = adc->fd;
free(adc);

return close(fd);

2.42 mcp3204.c

Y7700 7 L% EI RT B makefile & T 2.43. adc_mcp3204 %= EJ)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
LFLAGS =

TARGET = adc_mcp3204

all: $(TARGET)

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

clean:
$(RM) %~ .o $(TARGET)

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

2.43 adc_mcp3204 % E)L R 9% makefile

adc mcp3204.c. mcp3204.h, mcp3204.c. Makefile ZFEUTFas LY MNYICEZ. —D_E®D common 7«
L7MNVICE2EHTHFER UL exitfailhZEWVWTHEZETEXET, make ANV RZERTIT B &,
adc_mcp3204 NEILREShZEd,

[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 EIL R

RS fc ade_mep3204 = Armadillo (COE—U T, ETHERZ DIF T2 W\, adc_mcp3204 % 31T
95&. "X 245, adc_mep3204 AY Y RDOEIT) IKRT ESBERNESNET,
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[armadillo ~1# chmod +x adc_mcp3204
[armadillo ~]# ./adc_mcp3204 --device /dev/spidev3.@ --channel 0
3.235V

X 2.45 adc_mcp3204 Ov7 > RDET

2.4. 1-Wire EfraE >t

Armadillo-400 ' —XTliEk. CON92 > & CON9 26 EV%E 1-Wire /NREUTERT D &N
TEFXT, Tl 1-Wire RRICEREEVY IC 2RI 25 52BNMULET,

FERITZY I 7. TINAREATOEED TI,
1. Linux A1—>%JL: linux-2.6.26-at13
2. SREt 1Y DS18B20(MAXIM &)

2.4.1. 1-Wire HIZ£

1-Wire (&, ICEDOT—%iXICfEDNS 1 IREXDOBEAXTI . RIER. 1 ROESIREFHIRD 2
KEFTNRAZEBRTBIENTEET, CDEE, BHRIESHEISBEERT, k. BRIRZAIRA
BU. SMTHEATSHIEDHTEXT, 1-Wire RRICERES N T/NNA ADENRIEA T RL 1Y
L. BEREITILTZ Y TULET,

1-Wire NX IS NT/INA Ald, FOREICL>TIYRAYERL—TILHHDNET, 1-Wire T
. 1 DDNRICT DDNYRAY EBHDRAL —T#FEHRTEXT, BEEFRIVIAIHNFEEBL, /NRI(C
ERINEAL—TETF—IDPDEDETVWET, AL—TTFNA RE. Fv 7 EICEHTR 64bit
DROMID ZH->THEND., YAFIEROMID ZIEE T DL TEBEEZRIBRSIAL—TZHELET,
Armadillo-400 ¥ —X|F. 1-Wire YRY ERDBIENTEET,

1-Wire Tix. 70y Z7ESHNBRWH. YA LROY MEDWTTF—YDEEXEEH IHBRWVWET, ¥
AR —TIEEEZSADIEES. YA O0—/LAZEALET, /LADIIETNAD T Y
VTRAL—THOEZEIILFINATL—9—hFHBL. IETHNDI Y IH 5 30usec DRERTH
VIV TERBIBRWET, ZDH, YRYIE 1 Z2E2ZADHEIE 1 H5S 15usec DFEWO—/CVLR
ZHEAUL. 0 ZEZATERIF60usec DRWAO—/NLRZHEAULET,

AL—Th5DEEFZAEITIHEE. £I. YXZHIO—/NLR 1T M5 15usec DEWO—/NLAZEH
ALET, AL—=TAIIF. 1 ZXELEVWGEMELETA. 0 ZXELIEWGEA. 60usec DBEES
BEO—IC5 58BN FET, YRAYIE. XIETNDITvINS 30usec DESETH Y FYU VT EE K
W, AL=—ThsoBAxEY YTV LET,

BHE. YAMLZAOY MTIEFRY Y —R(1 4 L0A0Y ~60usec) s A—N—KS14T(1 Y1 LR
Ay k8usec)D_2hH D XTI, LLEDHAIIRTI VY —RKRDHEEDIYAI VI TY,
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Write1

WriteO _\

Read1

Reado  \ |/

2.46 1-Wire 70O b J)L(EvY MEX)

YRY—EAL—TBTOTF—YEEE I DDY—T VATHRIHBWET, 320V —T VX, Y
LYY=V, ROM ARV RY—FT VR, T7002a3vy—TYADEHICEITENET,

ey hy—T Y XATlE. £9. YAV LY MNULRAZEAULET, 1-Wire /NRICAL —THEE
HENTWEBEE, AL—TJRZILEVR/IULRZEZHALET,

ROM OYY RY—T VAT, YAFZH 8bit ® ROM IV RAEHA U, 64bit ® ROM ID %
HAOUEXI, ROM ID D4EE 8bit (37 /\1 AfE$EERI 77 —O0—KRTI, < 48bit XU 7 )L
FTUN—=CIR>TWET, &=ED 8bit IE CRC T©9, ROM OY Y RICIFRDEDNH D £,

1. SERARCH ROM(0OxFO): NRICEHINTWVWB AL —TTFNNA XD ROMID 2182 2 EMTE
9, 1ED SERARCHROM OX¥ Y RT 1 DDT/NNAAD ROMID ZHHET B EMNTEEXT,

2. READ ROM(0x33): NRIcEHmEINTWB AL —TF/INA AN—D 72 IFDIFE. SEARCH ROM
VY RO DIT READ ROM OY Y REHEAHAL T, ROMID #& 5Ltﬁfgi?o

3. MATCH ROM(0x55): MATCH ROM OAY¥ Y R TY AN HAHULZROM ID [c— U AL —
TTFINAAN, < 777y 3yAY Y RIERELET, ZRUANDOTINA ZiE. ROUE Y
Ny— Y 2%5FEEFT,

4. SKIP ROM(Oxcc): SKIPROM X Y RICHEWTEES N7 73>y Rk, /NRIC
BEHEINTWBRAL—T7FN\A REeTICEABICERENE T,

Jrvovavy— ’7‘/7\th AL—=TFNARAEICERBD XTI, BEAMICIZ, YAID 8bit DT+
TJ—RIOYYREALIE T—9DRAEUELEFEEAHFER IHRWVWET,

ROMaT R —HU R Trooiavi—4UR
A A
r N\ r N\

ROM 7+ —F R/W
avop | ROMD avvk | F—#

T— FINARATLEVRIRILA

RAZybNLA
2.47 1-Wire 7O k)L
2.4.2. DS18B20
SEFERT 2BEE VY DS18B20 . UTORREFEET,
1. B—ERE.0VH555V)EE

41



Armadillo RERFA 1 R N=RYLTFHEEENRIRNAIT D

BRIIESRL SHHETIEE

NERERmAE

mEETREFE-55CHh 5+125°C

DEEBE Obit h 5 12bit

ZHaER 750msec (&K 12bit k)

DS18B20 w7 7> 3> AN Y RICIEUTDOHDNH D £,

1. CONVERT T(0x44): chOX > KRic& b, BREZTBEIE I HBbnxd, TiRERIE. DS18B20
DOWNE 2 N1 ML IZRYICRINSNE T,

2. WRITE SCRATCHPAD(0x48): DS18B20 OB A EJICEZAHZH IBWVWET, EZIAD
TFT—%1E 384 hRT. Ty TL. Configuration Register DIBHEICEE L £,

3. READ SCRATCHPAD(Oxbe): DS18B20 DB X EY A HUE T, stHHT T—T D/NA
RIFERKIONANTY, @RT, YRS UEY MNNIILREZXETDIET, T—FDixH
HUZHRRITEET,

DS18B20 NEBL Y RZIZRD LS ICHE>TWET,

# 25 DS18B20 AL YR ¥

o o~ W D

A b A

0 Temperature
Register LSB

1 Temperature
Register MSB

2 Ty or User Byte 1

3 T or User Byte 2

4 Configuration
Register

5 Reserved (Oxff)

6 Reserved

7 Reserved (0x10)

8 CRC

DS18B20 m:BE v f#EEIZ. Configuration Register ® bbit H& 6 £y NBTHRED £9,
Zhn LS @ Configuration Register O N EREBMICERIN. EBEZITZILETEFREA,

< 2.6 DS18B20 RE > Y4 fiREE

BIT 6 BIT 5 palid:d
0 0 9 bit

0 1 10 bit

1 0 11 bit

1 1 12 bitl!]

MRI—F> Uty NEORTE

Temperature Register D7 4 —<Y v MEIRD LS ITHR> TWET, BERBERTEMRINTWET,
12 Ey NOBREEDZRIE. BITIONS BITOZTOE Y AEWTI, 11 Ev M EEEEDHS. BITO
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BREEBRDET, 10EY M EY hDBEDIHZEDEKRTY, BITIEHS BITT (& BREMNIED
BE 0. BDBE 1 ERDET,

BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BITO
LSBYTE| 2° 22 21 20 21| 22| 28| o™

BIT15 BIT14 BIT13 BIT12 BIT11 BIT10 BIT9 BIT8
MSBYTE| S S S S S 26 25 24

S=SIGN
2.48 DS18B20 Temperature Register 7 #—~ v
2.4.3. B> 7)LEE

Armadillo-400 ) —X EBEE VT EDEREEZ. K 2.49. 1-Wire #H0EE Y T EEK) ICRUL
9, E5RIE. CONQ 2 [CEFmEULET, £/ £MEIE VDD Ic+3.3V Z#EHE UERIGAILEHN SHE L
x99,

1IC1

DS18B20
+3.3V +3.3V +3.3V

/. /\ DS18B20 aN

a) )
Z O A
o« O o >
AN N~ ~1 (op
PG
CON9
- NE WIRE
e '
4
5
6
7 ——C1
Z_ 0.1uF
10

1 1

2.49 1-Wire ##umE £ > Y EKX
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244 BEEYYRZA/IN—

— RIS, 1-Wire B D 7/\1( X% Linux Y A7 ATHERT 255, 1-Wire AL—7F/\1 XD
TFTINAARZAN=FER LT, TN\ARADFEEL ZRBWVWET, SHEIE 1-Wire AL—TF/N1 XK
Z 4 /)\—® "Thermal family implementation; Z#RAL X9,

Thermal family implementation; Z{ERT 2 &, 1-Wire KR ICEHREINOBE LY TNA X%
B THRE L, sysfs BATRET—Y DA HUZEREEICLE T,

[armadillo ~1# cd /sys/devices/wl_bus master1/
[armadillo /sys/devices/wl bus master1]# Lls

28-0000022¢2355/ wl master name
driver@ wl master pointer
power/ wl _master search
subsystem@ wl 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 Oc 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

250 1-Wire EmRELEYY RS1/\—DFEAH

/sys/devices/wl bus master1/H%. 1-Wire [CEET % sysfs T« L7 U TY, "Thermal family
implementationy NEXICE>TWVWT, AL—TF/IN1 IMEHSIND &, 28-000002262355 D & S I
TINA XD ROM ID IcHIiUie T« LI N UDMERENE T, ZOHD wl slave ZFmAHT & KT
JN\—I|& CONVERT T OV¥ > RZFEITUH & READ SCRATCHPAD O¥ > R%ZE{TL. DS18B20 @
WL Y RY%ZRRUET, Tcrc=xx YES; TCRCH—H Uiz &xRULET, F/foo "t=28250, (&
EERBR)Z 1000 G LEZRLET, 1 EOFGEAHLU T, 2E7OEHERZRRILUEX T,

245 A—R)AVT«4FaL—YgY

Armadillo-400 ¥ ) —XDIZED A—RILTIE. 1-Wire RS /N\—=FBRICE>TWERA, FDI
. 1-Wire Y X% RS+ /\—& Thermal familyimplementation; RZA4/\—WNBWICR>feh—X
IWEAER T 2RENH D FT,

F9. A—FXIWOY—ROA—RFP—DhA47ZzBELFT, ZZTiE. Armadillo BEEY A MHS5T D
YA—KRULTLKBZEICLET,

[ATDE ~]$ wget http://armadillo.atmark-techno, com/files/downloads/armadil Lo-4x0/source/kernel/
Linux-2,6.26-at13. tar.gz
[ATDE ~J$ tar xzvf linux-2,6.26-at13, tar.gz

2.51 Linux 1—XJLOEE & E5E

R Armadillo-400 ¥ U —XDIEEIAV 74 Fa2L—Y 3V ZzBALET,
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[ATDE ~]$ cd Llinux-2.6.26-at13/
[ATDE ~/linux-2,6.26-at13]$ make armadillo400 defconfig

2.52 Linux #1i—=xJLIC Armadillo-400 ¥ ) —XtREIAV T4 Fa L —>a v =BRHTS

LT, menuconfig ZERAL T, "X 2.53. 1-Wire RSA/NN—2BHICT B, [KRTLDICH—F
WAV T4 Fa2L—Ia3>vEZBULXET,

Linux Kernel Configuration
System Type --——>
Freescale MXC Implementations --—->
MX25 Options -——>
Armadillo-400 Board options --->
[*] Enable one wire at CON9 2 «F v oA AND

Device Drivers --——>
<> Dallas’s 1-wire support ---> «<FIviIirAnd
1-wire Bus Masters --—->
<x> Freescale MXC driver for 1-wire «<«FzxwvoAANS
1-wire Slaves -——>

<> Thermal family implementation «F T v o AEAND

253 1-Wire R4 N—ZBHMICT B
AV T74F2L—YavDEBEZE B >S5, A—RILZEILRLET,

[ATDE ~/linux-2.6.26-at13]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabi- &% gzip —c arch/arm/
boot/Image > Llinux.bin.gz

254 Linux h—XJIL%ZEILRT B

FEICEIRNAETITSZE, Linux-2.6.26-at13/Llinux.bin. gz ICH—FILA X—IDMERRSINE T,
linux.bin.gz Z Armadillo D72 v 2 a2 XEY O A—FILBEBICEZAATL S,

X 2.49. 1-Wire ##oRE Y Y EEKE,) ICRY LS IC Armadillo & DS18B20 Z#i#t L TH 5

Armadillo Z#&£&1 L. "™ 2.50. 1-Wire IEfEE LYY RS /N\N—DFERMI) IR FIETENERES
BIHo>TLEZWL,

2.5. CAN

Armadillo-400 ¥ —XTid, CON14 Z CANRXX & UTERTZIENTEXRT, I TR
Armadillo Rl=% CAN T#E# I 27 E=ZBNM LK T,

FERIZYV IR 7. TIRARABUATOEED T,
1. Linux 1—%JL: linux-2.6.26-at13
2. 1—%—Z > R: Atmark Dist v20101220
3. CANBEZAZ Z A can-utils (Atmark Dist ICEEXN 2 H D)
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4. CAN k5> ¥ —/8—: AMIS-42673(ON Semiconductor #42)
2.5.1. CAN %

CAN(Controller Area Network) (&, #2REDOTFT—YEEICEPN S, 2 BREHEEXDEEART
J, ZEHEEXNZHRAL TWBHN/ 1 AEICEN D RP. T7—REAELREZROEBENBREL
INTVWBEWVWSERRNS., EBINEEEDROSNZ XY NT—JICAVWSNET,

CAN Ti&., CAN+& CAN-0D 2 RDOESHREDEEEZZENNI T I L THEEZHIBVWET, D2
AKOESRICERD / —R#ER) ZHEHR L. NXZEBELUET, CAN OYEBENLRARRICEETY 2iE1RIC
&, BEEREND 125kbps £ TDEE CAN(SO1159-2), BIEHERE 125kbps iS5 TMbps D 5 &
CAN(ISO11898-2) 2 ERARRBE DA H D £FF, —MKMIC CAN D/ —RiF, WEEONEZH IR
CAN RS> y—NEZDHODT—HYWIEBZH /RS CAN AV NO—Fh5BREINET, SEIOHT
[&. CAN O hO—Z3i.MX25 HE®D FlexCAN O> hO—>%{#FRA L. CAN b5 > ¥—/)\[ClE ISO
11898-2 [c Xt U e AMIS-42673 #fERLE T,

CAN 7O M OJLTlE. CAN+& CAN-IDEEZ%. RS232CEEDLSICHENUDERD SNTE
EEEEYRNL—RNICR-STEMEIEZET, T—YDEHEEERIBLWVWET, BXINDIZEY ~
& REFVEDNIEBYITOWITNHODREEZRD £9, &&E CAN Tld. CAN+& CAN-OBEEH
HBDHBERIFUN EWGEV Y I TERDET, BE. RIFUNEREO YV I T%RE 1
EULTI/RWET, CANENVILFNYRIBRRDT=. BHDT/I\14 AN ERICEEZHL IRV, /NXLET
TF=YDEENBZDGENHDEFT, CDFE. ENIH—DD/—RBRIFUrZ2HEHULTW S
B, NADREEFIRZIFVRNEGDFIT(RIF IR EBY Y TICHUTELRSINDS), CANTIE.
OFMEZFBLU CHREZE IBRWET,

T—YDEEIF. TL—LEWSEATEIBRWET, 7L—AlKlF. Tk 27.CANZ7ONIILZ
L—L, ITRT 4 DOEENHD XTI,

F®27CANZORNILTL—LA

AT e

F—5TL—LA T—H ZIXKET B,

DE—KT7L—LA F=HIL—LEEKT S,

FA—N—O—R7L—LA BIEID 7 L —LAMEBNTET LU TWRWZ &
ZEM YT B,

I>—7L—A4A ITS—HWRELET EEBHNT D,

TFT—=FIL—LEVE—RTL—LZEDLET AvtE—ITL—LEVWVWET, CANTIE, /—R
TEDTRLREVWSHDEBRL, ZORDDICENZNDA Y E—IDEHFR IDERIF. Identifire)
ZRO>TWET, RE/—RE DIC&>T. BODPLEBINEA Yy E—IHDESIHILET, Xv
E—VICEENDID DRSICEL > T XyvE—YTL—LIKBEET A —<T v ;1 1bit R) EIRRT 4 —
N h(29bit R)D 2 BEORANH D XTI,

T—97L—LDOFHKZ & 255 CAN 70K J)W(T—FT7L—L)) IERLET, LORIFYEY
V7%, TORERIFUYRNEZBKRULET, T 7L —LIE. T—9%E*ETEH/—RHBNRZERZ
FTYNCTBRIEDNSWBEDET, INEXY—K - AT+ TL—L(SOF) EMVET, SOF ITHEE.
P—ERL—Y3>YT7—JLRARBl). OA¥hO—ILT 1 —JLR(CONT). T—% 7« —JLR(DATA).
CRC 7 4 —ILR(CRO)DIEICEFEENEX T, W T, ZE/—RIFACK 7+ —JLR(ACK)Z*ELU X
¥ REIC. TEY RPN ZVEY Y TICREI VR - AT - JL—LEOF)ELET,
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DataFrame IDLE| SOF | ARBI | CONT DATA CRC ACK EOF
ARBI(Standard) ID(11) | RTRQ)
ARBI (Extended) BASEID(1) | SRR()IDE(M) | ExtiDUs) | RTR()
CONT _R® | DL@

DATA  data(0 to 64bit)

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

ACK ACKdot(1) | ACK delimiter(1)

255 CAN Z7OKMJJL(T—9 7L —L4)

—ENL—=Y3 YT 0—)LRIE. BETA—TYIMMERT7 AT Y MDICK>TERDFT, 1Z
E77r —< v hDFBE, 11bitD ID ZxELcHE. YE—HF - NSV AZYvYaYy - UJIRAN-Ey
RRTRICRZFURERERELET, IHIR7A—< Y hDIBAE. 11bit DR—X ID(BASE ID)Z*%EL 1
e RKEYVE—HN - UYJVIZXKN-EYNSRR., 74774774V - TUVXATV¥gy - EVvh
(IDE)& LT, 2bit \/\X%Utv&?‘t:ﬁ%%i@“o HEWT. 18bit DL ID(Ext ID)ZEXELTcSH &
RTRICKRZ+>Ybh2EEULED,

Z CAN 7O rJLONYUIT—>3Y

CAN ZOKJJLITE, /N\—Y3> 20A E20BD 2 2hHh%xd, 7O
NOJLIN—=I 3> 20ATIE. BET AN Y RULMES I ENTEEE
o BUILER 7 A—Y VY hNDT7L—LEZELEBE. T5—7L—LAL%
RELET, 7ORIN—I3> 20BNy T T, R A—< WV
NDEEBIETEFEAN, IR7TA—TVYRZERELTH, ERHULEXT,
ZORINN=3 Y 20BF7 VT4 7Tl IR7 A=Y v hNDEZE
M ERET T,

Armadillo-400 ¥U —X&, ZOKNJJLIN—3 3> 20B 777« Jlcst
HLUTWET,

AYRA=LT74—ILRE RPOD2EY hBFHEY MEBR>TED, BICRIFYMEULET,
#t< 4bit DTF—FRI— R (DLC)ICXKET BT —YDNA b ZXEFELEXT, €D, T—F 71—
JILRIFEOMS 8/NA h(B4bit)RERD T,

CRC 714 —JLR®D CRC ¥—%4 >~ X(CRC sequence)icld. SOF W6 T7F—FT7 4 —I)LREXTOD
CRC(Cyclic Redundancy Check)Z*fELU%d, CRC 74 —I/LRODRXYDZRT CRCTFUYZIHF &L
T, lbitUtEvI¥7EULET,

ZE/—RiF. RELEXAYyE—ID CRC HA—HULKIFEES. ACK ZOY MACK slot) TR+ b
EXREUVLET, ACKAAY MNTNANRKRIFUNERDZIET, FE/—REDBLLEDHS—DDEE
/=R F—=5 74— )LRZEBICRETEc L ZHERTEEXI, ACK XOwY ~MIHEWT, ACK 71—
JLRDOXY)D %#R9 ACK 71 =4 (ACK delimiter) & LT, TbitaYtEv>¥T7EULET,
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VE—RTL—LE T—=YT7L—LDEXICERSNET, VE-—MIL—LZREL/— R
DE—RT7L—LTEESNLIDEAULIDDXyE—YZRELEXI, VE—FTL—LODOTERZ.
¥ 2.56. CANZOKRJIL(VE—FTL—A) IERLET, RTRZVEYYTIZLT. T—F T 11—
IWRDEWBAN, T—FTL—LERUTY, DLCIE. YE—RT7L—LANDREELTRE>TL ST —
Y7L—LDTF—FREA—ICLET,

RemoteFrame  IDLE|SOoF [ ARBI | CONT CRC ACK | EOF
ARBI(Standard) ID(11) | RTRQ
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 K JIL(UE—FTL—L)

X“/t—‘/“7b—L\®7—t“I\L/—le‘/74—)bl\“tb\9%ﬁu DT 4 =)L REEFRIC/INZAD
FAEZRE MBS EICHRLET, ARFICERD ./ —REIXyEt—IDEEZMAKBLILEE. /NXDF
EHRFRELET, FE/— R BEY MTNRROREZEZL. dbLESNVEY Y TEXELRIC
BEDLST. NADNRIF UM ERB>TWHE, LRBROXEFEZPLELIRT, Z07H. LDHNERID
NMBELUTGEEENET, Xfco RTRIEED, UE—KTL—LEDET—=FTL—LDMBEENET,

A—=N—A—RTL—LEIFZ—TL—AEF —KICCAN DY FA—ZFICE>TEHETUEINE
T, Do, T TIRFEAZIBELET,

Zi FfEEEY k- AR5 T4V T - L=

CANTIF. EVYRL—KIR>TT—IDEREZER MBS, /—
RSEDTAYTICREDHBHBE. FAIVINMDLIDINTHER
o CNZEMET DD, NABUELEY I THERIFYINELT D E
E I VT ORBEEIRBRVWERT,

LDL. Uy ey TP RIFY MEFHHNSE. CORBEI TN
WZERBDET, T, Evh - R9y T4 V7 - L—ILpBRI N
£, Tni. FIURED Sbit BELIBE, REDREDL Y KRT Yy
TEY N E—DEETZL—ILTT, ZOIL—Ilickh. —EBEMICR
TR TONSZ EERIELTNET,

BH, Evh - RFYT 427 - L—LOMEEFE CAN I¥ hO—5TH
BTiThNBlct. 1P —RAIEBETNERHT 3 L@BDE A,
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2.5.2. > 7)Ual&

Armadillo-400 U —X& CAN h S vy —N\—& 2 KT DOEN%Z. "™ 2.57. CAN Bt 3R,
IERUZFJ, Armadillo ® CON14 5 HTWS CAN2 Z{ERALF T, CAN k7> ¥ —/N—(CiF,
AMIS-42673(0ON Semiconductor #t#)ZFEHA L £9, LM2731YMF(National Semiconductor #t
B)E, 3BVHMS BV EERTEZRAAYFIIAVIN—5—TF, CON9 2(GPIO3_17)THAD ON/
OFF #YID&Z 22 EMNTEZET,

Connect To Armadillo-4x0 CAN Transciever

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

= AMIS-42673
cAN2 1o

Lb LWL

F
LM2731YMF
LM2731YMF

2.57 CAN #zit[O] B8]

Armadillo-400 ¥ ) — XA+ ZEFHRT 255 1E. ROLSITERL T LTV, 3 DU ED Armadillo
ZEHRLUTHEBVEE A
TX CAN+ TX
CAN I CAN
RS —\ . 53, — )\ —
RX CAN- RX

Armadillo Armadillo

2.58 CAN /X2 Z AU f= Armadillo [+ D#EfE
253.CAN RZ1/\—

Armadillo-400 ') — X ® CAN #gEld. SocketCAN 7L —LAT7—7 ¥z ERULTEEINTVE
9, SockatCAN TlE. BEDOXY NT—7F /N4 X EEFRIC, socket A >y —T 1 —XEAWVWTT—
Y DEZEZITVWET,

CANBEEZH RS 7ATZ LI TCP/IPREXZRAWzxY NT7—=0 7075 LA ERAKICEERTE
F9, "M 259. CANVYT Y hDA—TF>, [c. CANBEROY Y NEA—T> L, canO1 V45—
T —AICBEEMITZI-—RHIERLET, 7OMINLT7IU—(ClE. PF CANZIEELXT, 70O
MLk, O—Y 4y bZ7OK3JL(CAN_ RAW) E/zld, JO—RF+ XA NIYRX—Y v (BCM)ZIEE
ULET, bind VAFLAI—ITCANA VY —Tx—REVT Y NEBEEMITET,

[“4lhttp://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 CANY Ty hOA—=T>

DREDONIEIZ, BEDRY NT—0 7O SALERKTT, CAN Xy tE—IDEREICIE. read/
write ¥ X7 LA 0—)L¥°, send/sendto/sendmsg > X7 A J—)L. recv/recvfrom/recvmsg > X7
LAOd—)LZERATEXY,

SocketCAN (CB9 22 L LVER(E. Linux-2.6.26-at13/Documentation/networking/can. txt =S8
LTIV,

SocketCAN 7L —LT—U TlE, sysfs A% —7x1—X%ZFAWVWT, CAN BEICBLZIHREZLI
BWET, CAN2 2(HEBET 3IBS. /sys/devices/platform/FlexCAN. 1/LITO 7 7 )L ZEBULX T,
ERTIEERR sysfs 7 71 ILD—E (. TArmadillo-400 U —X VI N7z 7N =27 )by @ TCAN,
ESBLTLLEI W,

BE D SocketCAN 7 L—A7T—7cidfEL, Armadillo-400 U —XmBE0ikEE LT, YE—K
TJL—LDOYR—KZEIMLTWET, set resframe 7 71 I)LIC. IDATAE WSTEX TEZEZEZIAD
EL W ITBIDDVE—RNTIL—LT—0ZRELIEES. BEITT—9 7L —LZRELVLET,

254 A—x)VAYT1Falb—>3>

Armadillo-400 U —ZXDBED H—FKILTIE. CAN RZAN—RBEHICE > TWERA, 2D
®. CAN RZAN=DBMCRE > h—RIVE/ERT 2DENH D XTI,

F9. H—RIDOY—RXAA—RT7—hA4T7%ZFEBLET, < TlE. Armadilo BREEYA MHST D
YO—RULTLKBZEICLET,

[ATDE ~]$ wget http://armadillo.atmark-techno.com/files/downloads/armadil lo-4x0/source/kernel/
linux-2.6.26-at13. tar.gz
[ATDE ~]$ tar xzvf linux-2.6.26-at13. tar.gz

X 2.60 Linux A—=%JLOEE & ERE
RIC Armadillo-400 ¥ —XDBEQAY J4 a2 L —yavE@ERULEYS,

[ATDE ~]$ cd Llinux-2.6.26-at13/
[ATDE ~/linux-2,6.26-at13]$ make armadillo400 defconfig

X 2.61 Linux 1—X%JLIC Armadillo-400 YU —XBH# QY Jo X2 L —Y a3V EEHAT 3
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HEUWLWT. menuconfig ZERALT. "X 2.62. CAN R4 /N\—%8F%IcT %) KO T® 2.63. CAN (T
FRITZEVZIEET 21 KRILSICHA—FKILAVY T 4FaL -3V EZEELET,

Linux Kernel Configuration
Networking --->
<*> CAN bus subsystem support -—-> <« FrxvoIAEAND
<x> Raw CAN Protocol (raw access with CAN-ID filtering) <« Fxv oA AND
<¥> Broadcast Manager CAN Protocol (with content filtering) <« FxvoAaAND
CAN Device Drivers -——>
<x> Freescale FlLexCAN <« Fx v oA ANS

2.62 CAN R4 /N—ZEBMICT S

Linux Kernel Configuration
System Type --->
Freescale MXC Implementations ---)>
MX25 Options ---)>
Armadi l Lo-400 Board options --->
[ ] Enable I2C2 at CON14 <« F v o AHNT
[*] Enable CAN2 at CON14 <« Fzv o AuHAND

2.63 CAN ICEHI B EVZEET %

AV T74FaL—YavDEBRE, V—ADEBEZE B >1c5. A—XRILZEILRLET,

[ATDE ~/linux-2,6.26-at13]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabi- && gzip -c arch/arm/
boot/Image > Llinux.bin.gz

2.64 Linux h—xIJILZEEILRT S

EBICEIRATETIFBE, Llinux-2.6.26-at13/linux.bin. gz [CH—RILA X —IDMEH SN ZE T,
linux.bin.gz % Armadillo D72 ¥ 2 XEY DA —FILEBICEZAATLIEE W,

2.5.5. CANBE707 5 LD%fm

Atmark Dist i, CANB@E7O7 LD > 7)LE U T can-utils &N TWE T, can-utils (T
[F. —D DAYy E—I%XK(ET S cansend. EHD X v t—I%EfH U THEET S cangen, FEL=X Y
T—IHKRRT S candump BB D E£F, SMliF. chhSEFEARALTCAN OEIMEEREHIHES>T &L
x99,

% 1ZD TAtmark Dist 2E>fc)IL— N7 7 A IV AT LDER BEESRBL, FRITZIO5 Y
NARICEARANLGEEZ U T—ELEILR UK Atmark Dist ZFE UL TL 12 & W\, can-utils Z{#EHRIEEICT
%IclE. Atmark Dist D2A—H—S Y ROV 74 X2 L —YayTUATOERICFI VI EANE T,
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Userland Configuration
Network Applications --->
[*] can-utils <« Fxvo% AN
[¥] vcansend <« Fxwvo%ANh3B
[¥] candump < FTvI%AND
[*] cangen <« FzvP%BEAND

2.65 can-utilsr Z2&iR9 5

NS ZERULERETCZI—H -5V REEILRUL. EESNTEIL—R T 7MLV AT LAAX=Y
(romfs.img.gz)Z Armadillo D75 v Y 2 XTI DI—H—F 2 RERICTEZAATLIZE L,

2.5.6. fEFRAH
EREIc. CAN /R ZEL T Armadillo A+ TBIEZE & 25> FIBEHEL £,

F9. BEEEERTELET, BEEEEIXRZEER LS/ —RE2TT—HUTWBIRLENH DD
T. ZhZ2hnd Armadillo TR B> TLEE W, FIexCAN 7L —ALT—0%{F>TWAIHE, BIEER
ElEsysfs 15— 1 —XATHRELET, BEREE "X 2.66. CANBEREDFER, [CRIAT
BHUZXT, BEEREDOHRTEME 'K 2.8. CANBEEREDREH, ICRLET,

src_clk = 66,500,000 (br clksrc = bus DIFE)
src_clk = 24,000,000 (br clksrc = osc DiFH
WE{EEE [bps] = src_clk / br_presdiv / (1 + br_propseg + br_psegl + br_pseg?)

2.66 CAN BEREDFHE
% 2.8 CAN BIEEEDREH!

BEEE br_clksrc br_presdiv br_propseg br_psegl 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

RIS, CANA YT —T 2 —RZBHICLET, Ind. £NEhd Armadillo TEITLE T,

[armadillo “]# ifconfig can@ up

267 CANAM 5 —7 z—ADEMIL
CAN X v t—3I %29 % Armadillo T. candump ZE{TLTHEZET,

[armadillo “J# candump can@

2.68 CAN X v £ —J DB(5
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AldD Armadillo T cansend ZE{Td 5 &, —DDAYE—IHXKETEEYT, X 2.69. CAN Xvt—
JDEE, DOFITIE, ID=0x5a5. F—4%=0x1234567 ZXELTWET,

[armadillo ~]# cansend can@® 5a5{01234567

2.69 CAN X vz —J D%(s

candump IV Y RZETULTWBZERIODO Armadllo Tk, XvtE—YEZET5E ¥ 2.70. CAN
XAyt—IDFE) CRLITLESBRERRIEENET,

[armadillo ~]# candump can@
can®@ 5a5 [4] 01 23 45 67

2.70 CAN X v £—J DE{s

Ffo. cangen ZE1T9 D E, ERULIEXYvE—IERXKETELXT, ATYVIVICCANA VY —T 11—
AEZIETEIBELIGE. cangen (7 RL R, F—FHICT VY LBEEZXELVLET,

[armadillo ~]# cangen can®

K 2.71 &#fi LU7c CAN X v E—I DXfF

candump Z 317U TWBZEEID Armadillo Tld. X 2.72. &E#H Lz CAN X v E—IDFE, IR
FTEOBZEBRNESNET,

[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

272 EHEL Tz CAN X vt — Y OBHE
2.6. USBEZRLAN EY 21—

IEEE 802.11b/g/n SHid USB E#& LAN £ 2 —J)L% Armadillo-400 ') — X Tkt U TERAE
CDWTBNUET, IREAFARES USB 4R LAN /N1 2D IFE A EIE. Ralink H8EY 1 —)L%
AL TWEHDE Realtek HREEIV 2 —ILEARABLTVWEZHDD, WITNHhDELSTI, I TEN
I B3AEIF. Ralink #8E 3 17 —)L RT8070/RT3070/RT3370 ZANE L TWBAHDENRE LET,

FERITZY N7, TINAREIATOEED T,

1. Linux 1—XxJL: linux-2.6.26-at13

2. 1—%—Z > R: Atmark Dist v20101220
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3. USB#&#R LAN K> /{—:2010_0831_RT3070_Linux_STA_v2.4.0.1_DPO

4. USB ## LAN £ 1 —/LB]
a. GW-USMicroN (Planex L)
b. GW-USMicroN-G (Planex #t %)
c. GW-USMicro300 (Planex tt#Y)
d. LAN-W150N/U2D (Logitec tt%Y)

BEEHIRBFIEELTEF, ROKSICEDFRT,

1. USBERLAN RSA/N—=DY—RAA—R7—hH+14 T DOEE

2. USB#EZLAN RZ14/N\—DEJLR

3. USB ## LAN ORE

2.6.1. USB ##& LAN RS /\—DY —X1— RF7—h+A4 TDOEE

USB iR LAN EV 2 —I)LD R Z 04 /X\—E Linux h—XRILICEENTWRWZH, X—Hh—DH A1 K
MEY—RI—REFIVO-RULTET, ELRTZRENGHD£T, 1FEMAPC D Web 75 745T
RaLink #£® Linux RS+ /\—~x—=YBlic7 =X L, "TRT8070/RT3070/RT3370 USB; =7 Y v ¥
LTLEEEW, 42V R(GPLV2)ICART 2 ZEMMBIR—VICBETZDT, 1V RICEAR
9 5%AIE. "Your Name;y & TYour Emaily ZAAULT TAccepts 27w o ULET, 95&. USB
IR LAN RSA4/N—DY —XO—RF7—H-72010 0831 RT3070 Linux STA v2.4,0.1 DP0.bz2 %%
YA—KRTEZXY,

2.6.2. USB #f& LAN RS04 /X\—DEJLR
FOVvAO—RKRUEY—XOA—R7—HA47%2EIRL. 22— —F Y RICHMAHFT T, Eqilc. £
=8 TAtmark Dist Z{FE>7c)Ll— N7 7 A IV AT LDER BEESRBL, FHATZ 7O 7 KNEIC

EXAPLBEZETEEZLTC. —EEIR UM Atmark Dist #FBE L T IEE LY,

TFd. V=X A—RFP—HA TERBELE T, V—Z0—R7—H+ Tt atmark-dist 74 L2 ~
JERUTFALZRMNJICBVWTHSERELTLLEE0,

[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

273 USB #E#R LAN RSAN—DY—RXIA—RF7—hA4TEZEBHT 3

Armadillo BIC RS A4 /N\—%2EILRTBTcodic. WS DOIMEENRETT, EEIR/INYFICEFESHTH
20T, N\yFESYOvO—-RNUCGEALULEY,

Bz 2 THERT 27/ AUAD Armadillo-400 ¥ U — X TEMERESEE A D T/\A RICDWTIE. Armadillo BRE Y N D8tk
7/\4 R (http://armadillo.atmark-techno.com/tested-devices) D R—I SR L T 23 W\,
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-
armadillo_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

X 2.74 USB iR LAN R 51 /X—AD/\y FDEM

Ny FORRBIE. T 2.75. USB £#& LAN R4 /N—~AD /Xy F; [CRITHDTY, Armadillo FHIC
EILRT B0 DERE. ERY(FI—RILEY 12—l BET 71 J)L)% atmark-dist [c AE—TF 2408,
WD DFTI/INA A R—MZEBIMLTWET,

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 = $(DIST SRC)/linux-2.6.x
+CROSS _COMPILE = arm-Llinux-gnueabi-
tendi f
+
ifeq ($(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
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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 Linux_STA v2.4.0.1 DP0O/RT2870STA. dat 2010-08-31 18:12:20. 000000000 +0900

+++ 2010 0831 RT3070 Linux STA v2.4.0.1 DPO-armadillo/RT2870STA. dat 2010-12-09

23:07:37.000000000 +0900

@@ -1,8 +1,8 @@

##The word of "Default” must not be removed
Default
CountryRegion=5

-CountryRegionABand=7

-CountryCode=

+CountryRegionABand=1

+CountryCode=JP

Channe LGeography=1
SSID=11n-AP
NetworkType=Infra

diff -urN 2010 0831 RT3070 Linux STA v2.4.0.1 DPO/common/rtusbh dev id.c

2010 0831 RT3070 Linux STA v2.4.0.1 DPO-armadillo/common/rtusb dev id.c

—-—- 2010 0831 RT3070 Linux STA v2.4.0.1 DPO/common/rtusb dev id.c 2010-09-01

10:47:30. 000000000 +0900

+++ 2010 0831 RT3070 Linux STA v2.4.0.1 DPO-armadillo/common/rtush dev id.c 2010-12-10

15:23:56. 000000000 +0900

@@ -66,6 +66,8 @@

{USB_DEVICE(0x13D3, 0x3305)}, /% AzureWave 3070%/
{USB_DEVICE(Ox1044, 0x800D)}, /* Gigabyte GN-WB32L 3070 */
{USB_DEVICE(0x2019, 0xAB25)}, /% Planex Communications, Inc. RT3070 x/

+ {USB_DEVICE(0x2019, 0xAB29)}, /% Planex Communications, Inc. */

+ {USB DEVICE(0x2019, 0xED14)}, /* Planex Communications, Inc. */
{USB_DEVICE(0x2019, 0x5201)}, /% Planex Communications, Inc. RT8070 x/
{USB_DEVICE(0x07B8, 0x3070)}, /% AboCom 3070 x/

{USB DEVICE(0x07B8, 0x3071)}, /* AboCom 3071 */

@@ -84,6 +86,7 @@

{USB_DEVICE(Ox1D4D, 0x0011)}, /* Pegatron Corporation 3072 %/
{USB DEVICE(0x5A57,0x5257)}, /* Zinwell 3070 */
{USB_DEVICE(0x5A57,0x0283)}, /* Zinwell 3072 %/

+ {USB_DEVICE(0x04BB, 0x0944)}, /% I-0 DATA %/
{USB_DEVICE(0x04BB, 0x0945)}, /% I-0 DATA 3072 %/
{USB DEVICE(0x04BB, 0x0947)}, /x I-0 DATA 3070 */
{USB_DEVICE(0x04BB, 0x0948)}, /% I-0 DATA 3072 %/

@@ -106,9 +109, 16 @@
{USB_DEVICE(0x13D3, 0x3307)}, /* Azurewave */
{USB_DEVICE(0x13D3, 0x3321)}, /% Azurewave */
{USB_DEVICE(OxQ7FA, 0x7712)}, /% Edimax %/

- {USB DEVICE (0x0789, 0x0166)}, /* Edimax */
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{USB_DEVICE(0x0789, 0x0162)}, /* Logitec */
{USB_DEVICE(0x0789, 0x0163)}, /% Logitec %/
{USB_DEVICE(0x0789, 0x0164)}, /% Logitec */
{USB_DEVICE(0x0789, 0x0166)}, /% Logitec %/

{USB_DEVICE(0x0789, 0x0168)}, /* Logitec */

{USB_DEVICE (0x0DBO, 0x822B)}, /% MSI 3070%x/

{USB_DEVICE(0x0DBO, 0x871B)}, /% MSI 3070%/

{USB_DEVICE(0x0411,0x015D)}, /% Buffalo %/

+ {USB_DEVICE(0x0411,0x016F)}, /% Buffalo %/

+ {USB_DEVICE(0x0411,0x01A2)}, /% Buffalo %/

ftendif // RT3070 //

#tifdef RT3370

{USB_DEVICE(Ox148F, 0x3370)}, /* Ralink 3370 %/

diff -urN 2010 0831 RT3070 Linux STA v2.4.0.1 DP0/os/linux/config.mk

2010 0831 RT3070 Linux STA v2,4.0.1 DPO-armadillo/os/linux/config. mk

-—— 2010 0831 RT3070 Linux STA v2.4.0.1 DPO/os/Llinux/config.mk 2010-08-31 18:12:20. 000000000 +0900
+++ 2010 0831 RT3070 Linux STA v2.4.0.1 DPO-armadillo/os/Llinux/config. mk 2010-12-10
14:05:40. 000000000 +0900
@@ -148,7 +148,7 @@
#f config for STA mode

+ + + + +

+

ifeq ($(RT28xx_MODE), STA)
-WFLAGS += -DCONFIG STA SUPPORT -DDBG
+WFLAGS += -DCONFIG STA SUPPORT #-DDBG

ifeq ($(HAS XLINK),y)
WFLAGS += -DXLINK SUPPORT
@@ -545,6 +545, 10 @@
endif
endif

+ifeq ($(PLATFORM), ARMADILLO)

+EXTRA _CFLAGS := $(WFLAGS) -I$(RT28xx _DIR)/include -03
tendif

.+.

#If the kernel version of RMI is newer than 2.6.27, please change "CFLAGS” to "EXTRA_FLAGS”

ifeq ($(PLATFORM), RMI)

EXTRA CFLAGS := -D KERNEL  -DMODULE=1 -I$(LINUX SRC)/include -I$(LINUX SRC)/include/asm-mips/
mach-generic -I$(RT28xx DIR)/include -Wall -Wstrict-prototypes -Wno-trigraphs -02 -fno-strict-
aliasing —-fno-common -DCONFIG IFX ALG QOS -DCONFIG WAN VLAN SUPPORT -fomit-frame-pointer —

DIFX PPPOE FRAME -G @ -fno-pic -mno-abicalls -mlong-calls -pipe -finline-limit=100000 -mabi=32 -G
0 -mno-abicalls -fno-pic -pipe -msoft-float -march=xlr -ffreestanding -march=xlr -Wa, -—trap, -
nostdinc —iwithprefix include $(WFLAGS)

2.75 USB #&Ei#R LAN R 51 /X—~AD/)Cy F

Ry FEBAUERZAN=2EILRTBICIE make AV Y RERITLTLIEE W, EFBICEIRT
X3&. A—FRILEY 2 — )L (rt3370sta. ko) HY atmark-dist/romfs/Lib/modules/IC. BRET7 7 1 )L
(RT2870STA. dat)h’ atmark-dist/romfs/etc/Wireless/RT2870STA/ICOE—S X T

[ATDE /2010 0831 RT3070 Linux_STA v2.4.0.1 DP0]$ make

2.76 USB #&#R LAN RS54 /X—DEILR
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atmark-dist (CEEIL. make image IV RZX{TITDE, USBERLAN EV 2 —ILDAH—XILE
Va—IEEAEIL—NT7AILY AT LA X— (ronfs, img. gz2) hBMERN S NE T, Fha. Armadillo
D7V VaRXEYDI—H =Y REBICEZAATLIEZ L,

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

2.77 USB ##8 LAN R 5 N—Z &AL~k 7 71 LY AT LOFEH
2.6.3. USB #&#& LAN ORTE

IHh5IlE. Armadillo E#ETDEEICHED ET, £9 &, BET 71 J)L/etc/Wireless/RT2870STA/
RWW%Mdﬂ% 7txm4/h EbtETE Ebi?thLT ESSID=my-essid. FRIEA

=WPA-PSK . 1I: 7 = =AES. WPA ,it B F — =my- preshared key B &. TR 278.
RT287OSTA.dat T DES2CFELER T, BEFEZ7 7 AL 0DOERAEIG
201@708317RT30707L i nuxisTAfv2. 4.0.1 DPO/README STA ush %7‘%?.";-3\ LTLEEW,

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

2.78 RT2870STA.dat EEHI

Armadillo IC USB i LAN €Y 2 —)LZz##kd 5 &, "R 2.79. USB ##R LAN £V a2 —)LZ#Ek L
EEBICRRENBIN—XIAYvE—Y) KRTESBA—XIXyE—IDBRRENET, (H—FI
AvE—IEF, ERITEIR—MIL>TERDET, )

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

2.79 USB iR LAN EY a2 —/LZHEER L Ic & BILRRENDIN—RIL Ay -2

insmod VY RT, h—XRIEYV21—-I)LZO—KULZET,

[armadillo ~J# insmod /lib/modules/rt3370sta. ko
Using /lib/modules/rt3370sta. ko

rtusb init

-—-> usbcore: registered new interface driver rt2870

280 USB 8 LAN RSA/N—DA—RXIEIY21—I)LOO—R

ifconfig ANV RT, XRYNT—9 AV —T 1 —R&5BHcLET, XRYNT—IA V5T —T 1 —
A&l ra0 ¢9,
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[armadillo “]# ifconfig ra® up
0x1300 = 00064300

281 RYNT—V A4V 5 —T —ADEHL

#liE. BEORYRNT—UFNAREBRICIPZRLADEREREZR B >TLEI W, e,
|wconf|g\ iwlist. iwprivd~y I\%ﬂ}%b‘cﬂﬁ LAN R DIREER L EENTEE T,

2.7. USB £zt Web A X5

USB ##tD Web I X Z%ZFERIT20ELT. AIXTTHREUVCMEEAN) -V JHEL. Web
T2O9NSHEITDZAEFEBNULET, BEAFHRELRUSBERDOAXTIE., FEAELDON
UVC(USB Video Class)® D6 D &> TWE I, Armadillo-400 &) —XTld. UVC 7 5 ZAxtG
DAXSTHNIE. KIEOEHDOHIERTTRETT ],

FRITZYIhD7. TINARARBUTDODEEDTY,

1. Linux A1—=%JL: linux-2.6.26-at13

2. 1—Y—5 > KR: Atmark Dist v20101220

3. EFAH—/\—: MJPG-streamer (Atmark Dist ICEE N H D)
4. Web 51 XZ: Qcam Orbit AF TLogicool(Logitech )&, (8]

Armadillo-420 XR—> v 7 EFILEE Y b DIFE. ZERRE T, UVC HIt Web H X S & #ERKT %
&, BETENERBLET AT —N—Z2EF#HTZLIICHB>TVWET, DFD, Web I ASEERET
31EFT. Web 759 TUE— NS AXSEGEZBERREARREICKRD £TO,

Z 2Tl Armadillo-440 X RIC Armadillo-420 R—3 vy 7 EFI)ILEFE LY N TfToTWB 2 & t
FUKEZEIRLEX T, FIEELTIE. ROLSICHEDET, B&H. Linux A—=ILD UVC Ictae
BETEWNCB > TWSS, I—XIZEBITI2HLEEIHDEFHA, ZBEDEDZFERALTLES k,\

1. MJPG-streamer OEIEETERT S

2. Web AXShERI NS, MIPG-streamer NEEIREFTELSKRTET S

2.7.1. MJPG-streamer Z{£>
MJPG-streamer O B &R EXITORIIC. BAETEEIT ST EEZERLEL £ 5,
Armadillo-440 (C Web 71 X< (Qcam Orbit AF)Z##EfHxd 5 &, AV —JLICITDO L S BERRIEH

HENET, Web HXFTIEEL DHEEEHEELEI DT, USB High Speed /R—  (CON5 TER) (C$2
L TLEE W,

MArmadillo-400 ¥V — X TEMEHERFH D T/INA R DWTIE, Armadillo BREEY 1 K DEIET /N1 X (http://
armadillo.atmark-techno.com/tested-devices) DR— I #SB L TL 2E L,
Blhttp://www.logicool.co.jp/ja-jp/webcam-communications/webcams/devices/3480

BlArmadillo-420 R—> v J EFILEFE LY NAYT— KT v 7HA R TUVC i Web AXS, #8BLTLREE W,
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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 AIXASZERUI EZILRRENZIN—RILAYE—-Y

Web X SHWFTHIND &, ETAATBDT/INA R T 74 )l /dev/videod DMEEENET, <%
51#& LT, "X 2.83. mjpg_streamer IV Y ROET) I[CRTIAVY RZEETI S E. MIPG streamer
MNEB L X9, MIPG streamer BEIEL TWBIRRET http://Armadillo D IP 7 F L X /8080 (7 7
X9 3&. "X 2.84. MIPG-Streamer Demo Pages EIE; NERINET, EFLEE. EBE. KL
Pan/Tilt/LED @ On/Off E0#lizd 2z ehTcEHITI,

www”

© 000 — — — —

[armadillo “]# mjpg_streamer —i ”/usr/lib/mjpg_streamer/input_uvc.so —-device /dev/video® —--yuv ——
resolution QVGA ——fps 10” -0 ”/usr/lib/mjpg_streamer/output http.so ——www /usr/lib/mjpg streamer/

MJPG Streamer Version.: 2.0

i: Using V4L2 device.: /dev/video®
: Desired

: Frames P
: Format..
: JPEG Qua

www-foLd
HTTP TCP
username
commands

Resolution: 320 x 240

er Second.: 10

A ()]

Lity......: 80

er-path...: /usr/lib/mjpg_streamer/www/
port.....: 8080

:password. : disabled

tiveea.n..: enabled

2.83 mjpg_streamer J< > RDE1T

0lnternet Exploler 6 X' 7 Tld. MIPEG IC&Z R MY —A(BE)ZBEET 2 ENTEXFA. LA L. Javascript Z{EH
Lfc A MY —A(BHE) (&, Internet Explorer THHEET 2 ENTEET,
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MIPG-Streamer
Demo Pages

a ressource frienclhy
streaming application

Home
Static

Stream -

Java
Javascript
Control

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

Stream

Display the stream

Hints

This example shows a stream. it works with a few browsers like Firefox for example,
To see a simple example click here. You may have to reload this page by pressing
F5 one or more times.

Source snippet

“Amy sre="f Tecticneat reanl’ =

@ The MJPG-streamer team | Design by Andreas Viklund

X 2.84 MJPG-Streamer Demo Pages B

mjpg_streamer AN > KD D &ED FIEDRAKFHKTT, -i ATV aVICHEE. ANICEAT 35|18 %=
M TH->TEELET, HAICETZ5I8E. -oATYaVDRICEELE,

7 2.9 mjpg_streamer IY > RD5|#

5%

s

input_uvc. so

/usr/lib/mjpg_streamer/ UVC AXTIDOSDANZEINIBT ZANT T4 FERULET,

--device EFAANBOTNNART77A4ILEIBELET,
--yuv AASHEAT2EGRERE YUYVERICLET, 2OA TV 3

VERELRBWES, MIPGERERBD XTI,
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518 Bz
--resolution AASHENT ZEERDOEIREZIEELET, QVGA ¥ VGA 7
EDXFHTIEET B, 640x480 DL S ICHIETIEET 2
EHTEZET,
-—fps AXSHHE T ZEERD FPS(frames per sec)Z38EL £,

Jusr/Llib/mjpg streamer/ HTTP B A%=T5HHh 7571 = FERBULET,

output http.so

——WWW MJPG streamer "&RR9 % Web R—IDEh T« L 7 &
DZEEELET,

mjpg_streamer AV Y RICIEETE25|HF. 77T AM VS EICERDET, KT FZTAUHEB I &
MTEZ5|HEHERT BITIE. "X 2.85. mjpg_streamer AXYY KON TZFHARND ) ODLSICLET,

[armadillo “]J# mjpg _streamer —i ”/usr/lib/mjpg_streamer/input_uvc.so —-help”

2.85 mjpg_streamer AY Y RDANILT%Z

2.7.2. MJPG-streamer = HEicgNd 3

mjpg_streamer AN RMNBEKRTHET 2 ENERTEFTUDT, RIEWeb h X ThEFTEI N
EZICFOOAVN YR EZBETEITISEOBELE T, TFN\A AN ERSNIEFICAILONBE S A&
51 EWSHEEEIX. Linux Y AT LD udev D& Z=FALTEBUET,

AN

udev ic & D, FINA ZAQFICERIND EFNICHIST B2T/NNA A7 71ILOBEBTER I NE
9, Web 1 X SH RS fclFIC /dev/videoO hMER S N D (F udev DEIZICKBDHDTY, Fie.
udevd F—E VL, T/I\A ADMEGRECIZED ASNIFFICH—RILDSESNTL B X vEz— (uevent)
EZITED., FZNICHHUENBEEITUE T, EOLSIBT/NAANERELIFEDASINIEICE
DESBNBEITSMN. EWSIL—ILIE. /etc/udev/rules.d/T 1 L7 NUICBh NIz T 7 1 JLicEik
UE9, udev L—ILICDWT DML, man 7 udev 2SR UL T ZE L\,

SOlE. "X 2.86. Web I X SHDEH/AD AL S NERFICA 7Y 7 h%Z2%E1T9 % udev IL—Ib) (TR
FTIL—ILEFERLET, chz, /etc/udev/rules.d/z10_mjpg-streamer.rules &WS 7 7 1 JLE TR
FLTLEE W, USB High Speed /R— k (CON5 TER)ICc Web h X I &t b &, /ete/config/
mjpg-streamer.sh start $KERNEL & W\\5> OY Y RAETEINEX T, $KERNEL (. T/NAM R T 71 ILAIC
BEHZO5NET, FARIC. Web AXTHED NI S E/etc/config/mjpg-streamer. sh stop $KERNEL
EVWSAVY RAEFTEINET,

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 h X SHER/BRD AL S NcBICR I Y 7 N%RT9 % udev )L—Ib

/etc/config/mjpg-streamer. sh (&, & 2.87. mjpg_streamer #X1T3 2> )LV U T~ ZFEL
£9, /etc/config/mjpg-streamer. sh [CEITHER%Z D |+ 5 (chmod +x /etc/config/mjpg-streamer, sh)D
ZERNBWVWELSICLTLIEET W, Web A X IHQERINE T ld start ZHE> TEITINBDH.
start_action()ZfTW£ 9, start_action)ATIE. ledetrl XYY KEFEAL THRE LED Z LB .
mjpg_streamer AV Y RZETUEYT, £/c. PDZFERUTCEZELEDOHLEZ L TWET, Web X
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IO NS NfcE =lE. stop_action()HEfTS 4. mjpg_streamer 7Ot ADELE & LED s DE1E
ETWET,

#!/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} 1; 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

I

*)

esac

2.87 mjpg_streamer 279335 )ILATUTH
DIEDEREZITS>E. Web WX T ZERIDEBEB TETA T —/N\—DEEITZLSICEDET,

2.8. USB & E=%

Armadillo-400 > U —XFEARKICIE LCD UADETA HOHEEZ > TWETEAD. PC AICHRTE
ENTWB USBERAIBERE=ZIVPT A RTILA TP TH%%ES T &T. BRICETA HAEREZEN
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FTEHIENTEEXET, chzEICHT B E. Armadillo EXR—AIC LTI INBAIRx—I%EDEWS T2
ZEDHABEICHRD £9, ZZTlE. DisplayLink #tDF v I BEHINZUSB T« R 7LA 75 T4
LDE-SX015U Z AT 2 AEZ BN UET
FERITBZYIRNTITZEIC/N—=—RTT7IE. UTOEDTY,
- linux 1—=xJL: linux-2.6.26-at13
. 1—%—5 > R: Atmark Dist v20101220
- FRRE: ATDE3 v20100309

- USB T« A7LA 7% 7%: LDE-SXO015U (Logitec #H#)

2.8.1. ERNRBBE

Armadillo TUSB 7« A 7L A 75 79 %EAT 55HETH., ERANGMLHEAIFE PC TESHEEE
UT9, PC* Armadillo 55 DisplayLink #t# D F v 7 EEHIN USB T« A7 LA 75 757 I&.
USB 2.0 T#E#Hi L XTI,

PCDIHE

USB 2.0 HDMI /VGA

K288 USB 7« R 7L A 7575 Dkt

FTARILATITINSETZI—FTIE, FHTIICE>TREDET, HDMI P VGA R &, B
IKE>TERDEFITDT, BEVWOERBOTYZ 1 7ILEBRL TSIV, USBERE=ZYDIHA.
DisplayLink & E=Z 4 N—1KIC/E > TWBBENH D £9, ZDIHEA. DisplayLink EE=5 2K T 2
BEIZHD R Ao

Linux ¥ X7 LT DisplayLink #t&8F v 7hBEH I NBRBZFESICIE. 2B DAENBDEFT, —
DRFTL—LNyT7ELTESHE B5—DEFFRADIATIVEE>TRRISZAETT, 7L—
LNy T 7DRIZANZERHPRAATUXRZIE, — BT L—LNY T F7IC7IERTZAEERUL
SICEEXEIT DT, X Window System ¥ Android 68N T ZENTEEXT, BL. IhiTiEFH—=RI
TOXBIRERE, FIEBNEHTT,

64



Armadillo RERFA 1 R N=RYLTFHEEENRIRNAIT D

OFEEL T, ERDSA TS (libdlo)Z@E>TcAENSHD FT, TOAETHNIE. H—FIL
HBRIHLUTWERL THBEICTZ TV T —a VEITTHEY 5 EHFRETT, T T, libdlo ZfE >
IeTEERBNANULE T,

Z libdlo
libdlo I&. freedesktop.org TR 11 TW3 DisplayLink Fv Z7HD S
472U T, libusb!'2%{# - T, DisplayLink v 7&DEEEH
ZIEWET,

2.8.2. DisplayLink

USB 7« R7LA 75 75 DERAEICDOWTEEYT %HIIC. DisplayLink & Z#hnzfERT 3FSRIC
DWTHE U 9, DisplayLink tti&. USBIEHD I Z 74 v I RXAF Y TZBEL TWB A —H—TT,
INETOUSBEHRDYT Z 714 vV AFyv 7T, B8EREPEVW LYy Yal—hOETAHIZE
BIRBESETBE. USBDOFEMRKNILERY JICiE> TWE U, DisplayLink #t#&F v 7% {#E > /=
BE. BRZZFDOFRFUSBZEU TEXT DD TIFBL, —EEMHEL TH 58X L. DisplayLink Fv
THTERUTCEZYICHATZEWS 7 7O0—F T, USB HIHOBEXERL TWET, BEEFED USB
EHRET-/HAOF v 7ERMRD, DisplayLink 8D F v 7% {F > BB TIE L RNSRERED B HHE
PIWZ ENS, EFFRAREMIEZ TVWET,

Armadillo T DisplayLink Z#HB9 % Z & ICiEW DO FIRHAH D £,

FIEToNZDIF. BREEOHBNABEICEDRTT, Armadillo NRRTE2EET 1 XL &
BUTWBLCD Oy hO—ZIC&>THERED X9, Armadillo-400 YU —XDIFE. i.MX25 NED
LCD Oy hA—Z—%FALTWVWS ., BKRK800x600 1 XD Ed, LML, DisplayLink %
FZ1E, 1920x1080 E WS KESDRRET B EHAHETT, [13]

_Fe, BEEDICEI AT ZENAEEVWSI XYY FHDET, NP USANBETL &
Do

EZVIF. BEANICERT—YZRRULTVWSBHEERTIT, PCTEBEDETFTAH—RZEALES.
CDORRESNTWBT—FIE, EFAND—RKISEZYICHBREXINTWEY, EZINFTNNy T 7
LTWBblITEHEDEFFA, chid. RBEETEZYTHCRTEZITHEZEDLOHDFEFHA,

ZDEIEIZ. Armadillo THEBETI ., Armadillo-440 BREETILDHEE. A VR—RXEY O—E
% LCDICRRIDIEHOEBREZIRMNITDZATYEEE LU THERL., ZIHSEICT—YE5H=HAHU.
LCD OEE2ICETTLTVWE T, TONEBIZIMX25NE® LCD O hO—SHME>TWET,

DED, AEVEBO—PEEIC—FEHEL TWBZEICEDEFET, FEOLSIC. EHEEIZE
ELTWKDTHNIEINEEADENC ETITH, BIEBEOLS Ic—ERERUBEREZRRT 254,
ZhldnwEEhE->TVWEWESICBAET,

DisplayLink [FRZICETAXEY ZHKF> TVWEIT DT, Armadillo 1 5 B % xik Uik o e,
Armadillo fIOAXAEY ZEBRULTULE > THEMEDBHD T A, BB B A. DisplayLink EE=ZH EDET
EBICT—ID AN TWBDIFTIH. Armadillo h5 DisplayLink NEIRBREZICT—F ZERIXT
BREFTRVWDIFTY,

U Mhttp://libdlo.freedesktop.org/wiki/FrontPage
N2zntd, -5V RTUSB T 21D T5UTT,
U3IE U DisplayLink Fv 7#&E®RTH>TH. HATEIRRESEHRBICIDERDET,
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Armadillo-400 Y —XO#FEY Ow 71 400MHz £ ZS5SFEWDIT TIXBEWLWD T, BELENS, 5
WUZLyyal—bhTHBEE RS EWVWSfcZ &k, TEEFtH A, LA U, DisplayLink ZEH9 %
EERBREDENVWREBRZKEBREZITRRIDEVW LI ENTREICBRD X T,

2.8.3. libdlo ®EJL R

FNTIEERIC, DisplayLink @7 /N4 X% Armadllo ICEWT, BERZEHBEL THEL &£ S, libdlo
IKITZAMBOOA—RHEA>TVWEIT DT, SHEIFIhEFERITZEICLET,

libdlo Z EJL K'Y BHlc. ATDE3 IC libdlo ZEILRF BcHIChER/NNy T —IZA VAR —LULE
ER

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

K 2.89 libdlo ZEJ)L RF B =HICBELBNRYT—I DAV AKN=]L
libdlo @Y —Xd— K&, freedesktop.org D git YR KUMSI7O0—->UTEET,

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

2.90 libdlo YMY NV Do/O—>
UTDESICLT, libdloZEILR LTSRS 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/libdlo.s0.0.1.0 (T libdlo DEBZA 7T ZUDNERINEFT,
284. B> 7)) 7075 LADET
UTD7 74)L% Armadillo IC Iftp ETIE—LTLIEE W,
% 2.10libdlo > 7707 7 LOBEICRHERT 71 )L

ATDE E®DJKX Armadillo ET®D/tX
/usr/arm-linux-gnueabi/lib/libusb-0.1.so. /home/ftp/pub/libusb-0.1.s0.4.4.4
444

libdlo/src/.libs/libdlo.s0.0.1.0 /home/ftp/pub/libdlo.s0.0.1.0
libdlo/test/.libs/test] /home/ftp/pub/test]
libdlo/test/images/test08.bmp /home/ftp/pub/images/test08.bomp
libdlo/test/images/test16.bmp /home/ftp/pub/images/test08.bomp
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ATDE E®DJ/XR Armadillo ETD/XR
libdlo/test/images/test24.bmp /home/ftp/pub/images/test08.bomp
libdlo/test/images/test32.omp /home/ftp/pub/images/test08.omp

Y TNTOTSLNETA TS UDERTERLSIC. S1TIUTALINIREESAI TS
DYVRY YT UV EERLTREET,

[armadillo ~1# cd /home/ftp/pub
[armadillo /home/ftp/publ#f ln —s “pwd/Llibdlo.s0.0.1.0 /usr/Llib/libdlo.so0.0
[armadillo /home/ftp/publ#f Ln —s “pwd /Libusb-0.1.s0.4.4.4 /usr/Llib/libusb-0.1.s0.4

292 libdlo 2475V YR v U > EER
Armadillo E USB T« R LA F7F 75, USBTA AT LA T T T EFTNZNERLT
{FfEEW, USBT o R7LA 75 7% IE Armadillo ® USB 2.0High Speed /R— k (CON5 TER)IC
LT EEn,

Y7707 T Ltest] ZERTITDETZVICTANBENIRRENE T,

[armadillo /home/ftp/publ#f chmod +x test1
[armadillo /home/ftp/publf ./testl

®293 ¥ k705 LDEST
29.LCD DHRI~NYA X

Armadillo-440 [c. Armadillo-440 LCD #sRR— K THAL TW5 LCD BUA®D LCD #9524
EICDWTHBNAULED,

294 5y FIRILT 4 A7 L A £l
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IN—=RYTFHREEENRINAXT D

Armadillo-440 REETILRE L Y b (LB, LCD 7))

ZEH T Armadillo-440 ICEFS N TWED,

1. LCD:431>F WQVGA

2. FvFRIYU—y  AEKIETIEAR
COETIUTOYZERT BB ZFICHALEI,
1. LCD:104 1 >F VGAFG

2. FyFRIY—y  ARAIEFTIREAR
Xfce Vb 7REUTZERLET,

1. Linux 1—%JL: linux-2.6.26-at13

Tld. UATDFI/NA ZHYLCD #LRN—

KEL N=RIVITDARINAZXEY T NT T PZRIED 2 DICHFTHBLTWEET, /\—R
¢17@ﬁZ97413[LDA*»@FM\A/774FK®%E1ﬁ\QJ?ZOU > DL,
ZUTRY Y DERICOWTIEFRICHBAL TWEEXT, VI Tz 7HGE. LCD /WXL, Ny T oA
M FYFRIV—=>, RIVENZNDORZAN—ICDWTHBELTWEEXT,

291. \—RIZFPZDHRIIAX

Armadillo-440 I LCD T« A 7L 1 Zz## I 2% ald. LCD ETILDO LS ICABERTIRI T2
ReZBULET, Xfco LCONRY I A I\FH@EEJ?B/”:UJ&%E?‘%Z\%Z%’Oi?O

AA=IJELT. UTDESBARILA VT —T A RERZEDZ &

Hu2S/FER -'-

TARTLA '|'
= »®n g = X £
Armadillo—440 E ™ E S
il N, I
i n h
|
|
|\ |
AT A

K295 WRAI LA VY —T A RERA A -2

SEOHICHIAT 57 /N1 ADFERIZUT D@D TI,

K211 YYFINRRXILT4RTLA

ICIRD XTI,

AyF gl
FaATLA

F—s ik

| BERE | FG100410DNCWBGT1(DATA IMAGE #11)
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BRIRE 640 x 480 dot

LCD /XxILDfESE TFT

HFYFRIY—>DIESE 4 RIETES

Ny T4 ~DESFE CCFL HH{E

AV —T7 1 —RADIESE 3.3V C-MOS 18bit /XZLILRGB 1 % —7 1 —2X
EIRE T H 3.0V~ 3.6V

SHBEBER3.3V) Typ. 420mA

ARV 5 DF9C-31P-1V(32) (HIROSE)

LCD D4R

Armadillo-440 @ LCD A V57 —7 = —RIIEETNKZ LA VT —T T —

= ZERBELTWETDT, NFLILA VI —T 1 —Z 517D LCD /Cx
IEBIRTBLSICLTLIEE W, Armadillo-440 THATFRELR R KRG
ElL 800x600 EZ €ILGD T, #ZNUTDRKRED LCD /XXl % EIR
LEL &S,

F212DC-ACAYIN—=5 (IN\v IS4 ~EIR)

RS CXA-P10A-P
HAFRKREE 1.5kV
HAEBS oW

ANEBE 5V

>

Q IR INREROEEER

LCD /XX ILDER%Z Armadillo-440 @ 3.3V BRHN SHFT 2HE (.
AEBEIFEDBEEEBRDHEARKEET BOOMA UTICRZ X SICLTLRRE W,
FMllE. Armadillo-400 ¥ —XN\—RD 7Y =27)L '5.18.ERE
OB Z RISV,

2.9.1.1. LCD /XX )L D #z#kE

SEOFIAT 3 104 1 >F LCD (FG100410DNCWBGTT1) i Tmm EYy FEEESY A 7O IXRY
IOBMTNWTVNET, TDIAXRYZZIC Armadillo-440 ® CON11 (LCD A ¥ —7 1 —R) #EIfeHIC
ARV IDOHREZZHLUET, UTOEBROD KL SIC LCD /XRILD ORI FHh 5 Armadillo-440 @
CON11 &##t9 5 FPC Obmm EY FARI Y ICEHFELET, FPC 0.56mm EY F ORI 5 &
Armadillo-440 @ CONT11 (& LCD EFIVICHBLTWS FFC o —7 L= HERL TERL X 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)

K 2.96 RRA1 VY —7 1 —ADEHEK
29.1.2. \v US54 hADEBRLELS
FG100410DNCWBGT1 IcBBEAEHIET 2L Slc. UTOEBROD LS DC-AC 1 ¥V /\—% %Al

FG100410DNCWBGT1
BHR-03VS-1 (JST)

EIAJ DC-Jack

o1 CON5
1
Uvin lout1[3 2
lout2{4—
2 5
GND lout-ret SM03(4.0)B-BHS-1-TB
CXA-P10A-P

2.97 DC-AC 1 ¥ \—5 ##i
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Q RNV IS4 MNEERD Y I/IN—%

CFL/NNw 7254 MEBIREDA Y N\—Y FEEBEENHEELTITDT, ¥3—
MR REIRTDTERELLES W,

Ny IS4 NBIRDZER

Ny T 54 NEIRIZLCD JIXRILD/IN\v U 54 NOBEICEDLETHEY
= ZRENHDFEFT, LCD EFILTlE. LED /Xy &S5+ k%« 7D LCD
IXILEFERLUTWETHA, SEERT 3 LCD /SRILIFENLT (CFL)
Ny IS4 KKNARKDLCD /XRILICEDEFT, Ny IS4 KNERDERT
&, Armadillo-440 OEFREEER U 5V ALTDY %= RIRT B &, BEH
HF—T=E=2XTd, XL CFLNNw I T4 AR TIE. HEXATZRENT S/
CEFEFEICTRT ZEE 1 V/\—% "RET, 1 VI\—YDHNE
HITHELEDOERIDFBOLHZ2LDEERLEL &S5, EULSEIER
LEBRIFEHEICEDERLD DU TE>TWXITDTERED DES S
THEALEWSEIE. BIOYEEIRTZERWVWTL & S,

2913. Y FRIU—yDiER
W FINRILDES & Armadillo-440 [FLLTORBRO LS ICEHELE T,
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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

K298 ¥vFRY)—ViEHEK

FYyFROY—VDREIR
4 BRIBFEARXD Y v FICERILIE Armadillo-440 ICBEEERT 22 &
=5 AEETT. /. Armadillo RED IC REDHY v FIRRILDIES
IKITBEER IBERREZRFEANDEZHRUETS,
2.9.1.4. IR7 > DIER:
AHNFADRY VIEZLCD EFIILERUE VICERE L TWET,
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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

] 2.99 R v R

292. V7D 7RIG

IN—=—RIDITTFDHRIIARXICEDLET. VINIzTHEBELET, ZYUT BT 7ML TEESN
TWBHRTEEBAZEI SR T. BRICHULW\N—RIz7ICHSESEE2ZENTEET,
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2.9.2.1. LCD /XxJL

LCD XRIVICHE T BICIE. 7L—LNy 7 7Z2ERALET, JL—LNYT7RZA/NN—=DY—X
O— R & Linux-2.6.26-at13/drivers/video/mxc/mx2fb.c T4, Armadillo- 400 JY—ZXDT7L—LA
NNy 77 RZA4/NN—TlE, BRIFZLCD TREHETED LD L\ LCD KRV EICERBD YA I VITERE
% linux-2.6.26-at13/drivers/video/mxc/mxc modedb.c ICHBEL TH D FI ., BEELIHN D LCD %
Armadillo-400 ¥ —XIc#ZE K Ui WSS X, mxc_modedb. ¢ ICEREZEIMUL. EFRTIXREEZH—FRI
AV 74 Falb—YayFERRIEA—RIVIGA—FTEELE T,

LCD XRILC EICRET DINENH DY 1 I VT BRRICIE. UTOHEDONHD XY,
- EERPARK(V 7Ly Yal—h)

- Ry koOvo(EZ2EL7OY D)

- KERGEX LY Ya—>3Y)

- BEERBRENY LY Y1—Y3aYy)

- EX =YV KFEINY T IR—F)

- BN—YYEKEZOY MR—F)

- KFRBHE(KFET S 7)

- BNV Y (EE/NY TR—F)

- TN—YV(EET7AY MR—F)

- EERPHEEREET V7))

INSDEBRICEUL TIE. Llinux-2,6.26-at13/Documentation/fb/framebuffer. txt [CEEAEN E > TL)

ZOTERULTLEEI W, 43IV ERIE. LCDRRILDERYZ 1 FILPT—FV—rESRULT
SHELEY,

Ry honOwv sy = KERERE X OKEREE + £~v—2 Y + A=V + KERLHERHE)
KERHEKES - EERPRKE X (BEHRERE + Evx—Y Y + FTv—Y Vv + EERARERE)

2.100 LCD XX T A 2V TBEHRDOFHER

2 h 5 O {E % 5 & UL . Llinux-2.6.26-at13/drivers/video/mxc/mxc_modedb.c @ .
mxcfb_modedb(struct fb_videomode DEF) ICEMU £,
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struct fb_videomode {
const char *name;
u32 refresh;
u32 xres;
u32 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;

/% optional %/
/* optional %/

2.101 struct fb_videomode D EZ (linux-2.6.26-at13/include/linux/fb.h)
FG100410DNCWBGTT1 D&, RO L SICED XTI,
% 2.13 FGT00410DNCWBGT1 ® LCD #1 =%

HH T—Y—hEEDE | struct &

fb_videomode M X

v IN%
Ry koOwy 21~29[MHz] pixclock 39683[pico_secs/
(feik=1/+cLk) clock]
7K R EREARS (typ) 800[tc k] AN
I RRRE (thy) 640[tc K] Xres 640][clock/line]
K B ERER R (thsk) 160[tc ] hsync_len 160[clock/line]
Ex—yv LEGL left_margin Olclock/line]
BEY—Yv TEAL right_margin Olclock/line]
=B R ER () 60[Hz] refresh 60[frame/sec]
FEBERRE (tw) 480[typ] yres 480[line/frame]
=B [ HIHARE (tgk) 45[typ] vsync_len 45[line/frame]
-y TERL upper_margin O[line/frame]
TV TERL lower_margin O[line/frame]
IVPDEBAZIVYT mER U sync 0
EFAE—R ZERL vmode FB_VMODE_NONIN

TERLACED

Z DAt TEE L flag 0
BB, LCD/XXILEDERBRBRDOR S U TF 1« & E % mxcfb_mode _disp_db(struct

mxcfb_mode_disp DEEF) ICEIL £9, FG100410DNCWBGT1 D54, Data Enable 5507 7
T4 7INA1BDT, disp_iface X > /NI MXCFB_DISP_OE_ACT _HIGH Z##E UL %9, name X /\IC
I&. struct fb_videomode @ hame ERUHDEIBEL TLIEE LY,
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struct mxcfb _mode disp {
char *name;
int disp iface;

2.102 struct mxcfb_mode_disp @ EZ(linux-2.6.26-at13/include/asm-arm/arch-mxc/
mxcfb.h)

%(F. FG100410DNCWBGT1 FHDEIRBEICA—RILICEERAH T, Armadillo ZRFE— R TS
BIL. W—RIWINGA—=F D video ZIEET S &. FG100410DNCWBGT1 ADREZEAT D I &N
TEET,

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

2.103 FG100410DNCWBGT1 FHDOREZFERAT S
2922.\v US4k

Ny IS4 ND&IEIE. PWMKEEEZFERLULZLPWM NNy I SAKMRSAN—DPETH->TVWET,
NV T4 KRZA/IN—DARRICEEL TIE. "TArmadillo-400 YU —XY 7 oz 7~N=a27)by @ TLED
Ny I S48 OEZSBULTLEE L,

PWM Ny S54KRKRSAN—BEDY —XI— K& linux-2.6.26-at13/drivers/video/backlight/
pwm bl.c T9, PWMEEED R A /N\—DY — X I1— K&, Llinux-2.6.26-at13/drivers/mxc/pwm/
mxc_pwm.c T9o INSDRZA/N—(E. Platform Driverl'& WS RS NN—FEFI)LICiE> TRES L
TWXE Y, Platform Driver Tl&. R— KR &ICERBERE% struct platform_device ICEeiR T3 2 &
T, BRABR—RICAURSAN—THEHTEBZLSICHE>TVWET,

Armadillo-400 > — X DHEE. R— R EDFTEIE Linux-2.6.26-at13/arch/arm/mach-mx25/
armadil10400.c [CEEXRLTWE T, NV I SA MNMCEETZERTEICIE. " 2.104. /Xy I 54 ~CEE
I BHERE ICESTBREDNHDET,

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 = 255,
.dft_brightness = 255,
.default on = 1,
.pwm_period ns = 10%x1000%1000,

2.104 Xy I 54 MNCBEET 5RE

armadillo400_pwm1_data H* PWM #&REICEET 2ETI. /Ny 7 Z4 Ml PWMI1 ZERL
TWET, invert XY/NTPWM DIRZ U T 1 ZIBET DI EMNTEFT, Ffow export X VNIT 1 %

04l inux-2. 6. 26-at13/Documentation/driver-model/platform. txt S,

76



Armadillo RERFA 1 R N=RYLTFHEEENRIRNAIT D

BET D&, sysfs 'S PWM HBAODRERENTED LSO ET, PWMI (. PWM/N\w o 54 kR
SAN—ICEL>THADEEER ZESH. OMEESINTWET,

armadillo440_pwm_backlight_data »*, PWM /Xy 7 54 N RS /N\—(CB T BHKETT, pwm_id
AT, ERTS PWMTIRA XD ID ZIEELEF T, 0IlFPWMT ICHIH L E9 . max_brightness
XNy IS4 NDRERXIBE%., dft_brightness IC/\v 7 4 NEEDWHEERELET,
fo. defaulton XY NIC 1 ZIBEIT S & T, BEBEBNSNYIZTANZAVICTEZXT,
pwm_period_ns X /N T, PWM OE#RZF /MWELTEELXT. PWM Ny IS KRSA/N=T
I&. ¥ (brightness)z PWM O 7« —7 « —LL TR L XY,

2923. YYFRIY—Y

FYFRIIV—>DANIE. ADCHREZFER LI ADC Y Y FRAIY—Y RSA/N—TUIEBLTWE
T IVFRIY—=VRSAN—=F Lhux DAY Ty LAV —ICRIGLTWEDT, 77U — 3
viE/dev/input/eventxDF/INA A7 7 A ) &2{EF>TCTF—Y=ZWOHI cENTEFS, YvFRIY—
VRSAN—DERKICEAL TIE. TArmadillo-400 YU —XY 7RI 27X =27y @ "9 vyFRY
J—>) OBEZSBRULTESIV,

ADCHYFRIY—2Y RSA/IN—BEDY —XI—RKI&. drivers/input/touchscreen/imx adc ts.c
T9, ADC RSA4/X\—DY —XJ—R&. linux-2.6.26-at13/drivers/mxc/adc/imx_adc.c T4, PWM
IN\w 254 ~&EEKR. ADC RS- /\—% Platform Driver & UTEEINTWET, Llinux-2.6.26-at13/
arch/arm/mach-mx25/armadi L L0400.c M. ADC (cE89 2R EITRDED T,

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

2.105 ADC ICB8&ET B E

is_ wake src XV NNIC 1 ZEEIT D&, AU—TRENSTYFRIUY—VANTERRKRIT S ENT
E5L51CEDEI, CONFIG_ARMADILLO400_TOUCHSCREEN_IS_WAKE_SRC (&, Linux 1—Xx
LAY 74FaL—3 2D, "System Type --—-> Freescale MXC Implementations ---> MX25
Options ---> Armadillo-400 Board options ---> [*] Select touchscreen for wakeup source; %
Frvi3dET1IC. FrvIzANAITEO0ICRESNETT,

29.24. RF >

Y UHEDANIE. GPIO #ER LU GPIO F—HR—R KRS /\—TUIELTWE YT, GPIO F—Hh—
RRSAN=EFTYFRIV=V RSAN=E@RICAVYTYRMLATP—=ICHIELTWEYS, RY>D
RS A /N\N—DERRICEAL TiE. TArmadillo-400 YU —XY 7 ROz F7PX=a7)by @ TRy OE%
SHBLTLEEI W,

GPIO #F—MR—KRRKRZA/NN=DY —XO— KX, Llinux-2.6.26-at13/drivers/input/keyboard/
gpio_keys.c T9, GPIO ¥—/hR—K RS /\—%, Platform Driver & UTEEINTWVWET, PIO F—
MR—REULTHERT S GPIO MY X Ni&, Llinux-2.6.26-at13/arch/arm/mach-mx25/armadi L L10400. ¢ AT
BRI TWET,
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static struct gpio_keys button armadillo400 key buttons[] = {

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

{KEY BACK, GPIO(2, 20), 1, "LCD SW1”, EV KEY, CONFIG ARMADILL0400 GPIO KEYS IS WAKE SRC},
#if defined(CONFIG ARMADILLO400 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 ARMADILLO0440 *x/
b

2.106 GPIO F—/R— RICBHET BRE

struct gpio_keys_button DE&KIE. RDKLSICHE>TWET,

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 @ FE £ (linux-2.6.26-at13/include/linux/gpio_keys.h)

struct gpio_keys_button DZFNZND X >V /\%Z T3k 2.14. struct gpio_keys_button ® X >/, [T
~UEY,

Fz 2.14 struct gpio_keys_button @ X > /X

AN FEA
code F—IO—KRDIEE
gpio #EY % GPIO B %#I85E
active_low EDHTA I VT TEF—ANZHIT 2hZIEE
desc F—DHA T BXFIZIEE
type F—ANDARY NT A THIEE
wakeup GPIO #—MR—RANTR) —TRENSIERT 2HE SN ZEIETE

code X /NIc, F—OA—RZIBELEXT, gpio XUNICIF., BHEITSGPIOEFESZEELET,
active_low X>/\% 1 [TIBET D &. GPIO DL ANJLA High S Low ICELLTcEEICADD B - -
EHIMTLUE T, desc XV NITIE. F—DHAITHIXFIZIEEL T LI W, type ITidF. F—AHD
ANRVYKNIALTZIBELE T, RED wakeup XV NIC 1 ZIEEIT S &, AY—REMNS GPIO F+—
R — KR A A T & K I 2 2 &N T E 3% & 5 I b £ 9,
CONFIG_ARMADILLO400_GPIO_KEYS_IS_WAKE_SRC (&, Linux i—x/)La>74Fal—Y 3V
®. "System Type -—-> Freescale MXC Implementations ---> MX25 Options ---> Armadillo-400
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