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1.1 XHEfET

48 Linux RIZIIMNEIEFES: (Linux Infrared Remote Control System) HIfER, HItE
F IR Rehi & #%1E R,

1.2 Bird

ANIEERFHA. %1 IR AINERNFAARER.

1.3 &AE

2]

& 1-1: ESArF@EYIER

= MR M1Zhi 2 IREh

D1 Linux-5.4 sunxi-ir-dev.c

sunxi-ir-tx.c

1.4 FHXRKIEHR

& 1-2: RiEWEAR

ANi& iER
SUNXI IR 3Rzp SFALOIMEIRE IR K5
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2.1 AIMEFERTT

ISMERHINEBRS, LWl RC-5, RC-6, NEC, SIRC %, FidthidEBLLiRE S, AR L
T2 LARK R BE FE Bk (B B SR 4w BT o

LB LR TIREN, BIRSSERERITE— T RBEEIIER, XK LEaTE
T SHER, BAIMERNETES, XNREHEEIRIZSENIER ST, ZE%STERIK
EIMBASNEGRIE S, HERNETRERFTEE. W TERDOER,

2-1: fSMEERE S BV RIE

THNBHGRE STE—MRER AR, BWCKEN M T ESERANRA, Eialt
ESMEBLIINEFINES, MRENESITEEENESAIESR P HGIESEXPRoARA#1T
255, UMERREREHAPESEIFMEENT, REFCRNEH DI, FEAARE. NE
2-2 BULIIMEWEK, —RERA TP ES, HMRERREAMME,

2-2: IHMEWSK

2.2 LIHMEWTN

TEHURELA NEC X515,
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2.2.1 NEC Whi}4HIE

8 firsthhtAN 8 fiapTKE

SRERmERLE (AFE) Mad (RRME)

B Rk R 2 BB jE) B FR SR SR IS S BYIAS (PPM)
38Khz &K

SANERN 1.12ms (REF) FHE 2.25ms (FHEF)

2.2.2 NEC thi¥4mt5

NEC thi¥iZ% 1 5i8%8 0 WRTNEFMR, ERKATZEXNES—SUHITHD, BB 1A
2.25ms, BXAEYE] 560us; Z48 0 /9 1.12ms, RkAESE] 560us, PFLAFRATARIERK AT B
KfEtD, Hob, WEBRSTHN 1/3 E 1/4

4+— | ogical "1" -t Logizal "0"—
B0 +EEEIps+ 4560
+ 2.28mz -l 13 2me—m

2-3: NEC Y8248 1 5i%%8 0

2.2.3 Mmirgat

ST ERS LRNIREN, ERSILAE—ITHLES, XMESME—TKH, EEST3IS
B3, ik (18%) FEMGSFRAALKE Ims B9 AGC BapEmizhibkad, TR IR 4O
SMEW SR ARIREIRm, FEE 4.0ms TN (REF) , XTE NEC thiXp51%H. AREE
8bit RYMEALED R 8bit FIMIUHITRIRES, ETREGLSNERE, RIBEILARRLE, REKEN
EE. HIVARE, titFERMGSFREMATAEE. —MSNEHINEZEERN, s
B RBEE, B 67.42ms,

fRT7 51265, BREMEEELUIN, Mi&EEE 1bit B 560us BARFELE, HER—1TIR
KESBIRZA, B LGB X MEBRY | B — i R YRS 5o

003710740

é-l—EIms—lr Bz *l—.-’-'-.ddress—lr -l—.-’-'-.ddress—l-— 1—D:ummanu:|—lr -I—I:Dmmand—l-

2-4: NEC thiXtitg =
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NREBIEE LVIRR—EZE, XTHTREE—R, BEEMRE 110ms SRXXEEH, HIEER
BIREREN. EEBELERREE, B—1 9ms BIBKH. 2.25ms KEBFH 560us BIPKPLAR, W
TEIFfT.

110 ms——i—— 110 ms—— - ——110 ms——— b ——— 110 mz——

Command FRepeat Repeat Repeat Repeat

- =

2-5: NEC ¥ repeat mitgz

FEARHNRE, —MROIIN—FREANTREZERZRIHNE, WASET, HEHpEHERKE
F, KEENAZRTRALG CPU LEBIEF U TEFR. XNFARIZR#EE, —RB—1%1)
BB ITSERL, RIATE CPU HFIA GPIO Sz mt ryRHAZ, AEER CPU #1T
ERIFAERD

2-6: NEC WX SEPRiHZ

WRAFRE © BseEREROERAE. RE—TNF 4
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Linux F RC &%

Linux £ RC FRARME T WLAIMTHINZ R, 2B/ E9: RC %L (RC Core) « th
WIRERKFARTSES (RC Decoders). #2HEBRgI%R (RC Keymaps) . IMaINIEE IR (RC
Device Driver) #1 LIRC (Linux Infrared Remote Control ) [,

Hr, RC Core fat RCIEENEHEIE, RC Decoders SRIFT IR #3EAIEEMT, FHiEd Input
24 LiR¥gHEE; LIRC Interface RIS user space BIRZEH, FiEUWRE] IR RAW HUEIRHEA
NARE, BaLUENAE NHEIELIEL RC Core, #Hi@id RC Device KixEH 2,

RC FRZMEXARIBEKEFE N tina/lichee/linux-5.4/drivers/media/rc

T user

LIRC Interf:

RC Decoders

RC Keyr’s

C Clore
|

e

hardware

3-1: Linux F RC FRAKIEZEE

3.1 RC Decoders

RC decoders #&RRABIMABI T ELRIX RIghkp#t1TAES, A#E328F— ir_raw_handler 444
AR
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SEMEFRE(IE . drivers/media/rc/rc-core-priv.h

Linux-5.4 RC F&%::

struct ir_raw_handler {
struct list head list;
u64 protocols; /* which are handled by this handler */
int (*decode) (struct rc _dev *dev, struct ir raw event event);
int (*encode) (enum rc_proto protocol, u32 scancode,
struct ir raw event *events, unsigned int max);
u32 carrier;
u32 min_timeout;
/* These two should only be used by the mce kbd decoder */
int (*raw_register)(struct rc _dev *dev);
int (*raw_unregister)(struct rc_dev *dev);
s

RC Decoder &I 0 TN REBUHITEMAENE, (drivers/media/rc/rc-main.c)

int ir raw handler register(struct ir raw handler *ir raw handler)
void ir raw_handler unregister(struct ir raw handler *ir raw_handler)

FiBEME Decoder IIE— 12 BFBHER ir raw_handler list 7, & IR $1¢F§| 3kBS, RC Core
SAAEMBIERIEERY IREGEMD, 15, WY EA— I EESRE—NEIR, EEAVREE
BEASWIT, FIUFAERFERVAEESINEZINZF. LIRC Decoder JMESUU—A#%%F De-
coder #{T)EAR, JEMBY raw register KEKLIERLIE lirc dev, RFEARA LUBIAREN M4
#O5 lirc #173258, BElimE#EZIR lircdnterface,

Decoder MEAFLE— decode K%, RC Core £ IRahiRENE NI HERE3%E] decode
K%L, M decode HREMISEIMIME—MKEN, E—RBASEHANT KRS, BE—KREBER
EE) /\\): @iyL\'{kn_.\ 1?1: ﬁ*ﬁt_’]o

LIRC §, @ hs (BfEkkpiEls) B—1 ir raw_event LR

struct ir raw event {
union {
u32 duration; /*BYEIZEEE, LAnsSAHEE(L, —POnsHIBKAHRTZEFHFFIGEED */
u32 carrier;
I}3
u8 duty cycle;
unsigned pulse:1l; //=@hkH, TN
unsigned reset:1;
unsigned timeout:1;
unsigned carrier report:1;
15

LIRC 34 F Rk A ZmEMLLIRER eq margin(). geq margin() K%, EAFREEE_SZ
—EB 55 F KR, RC Decoder B5EE LI 7]5% NEC Decoder RYSZIR:

IR © HiB2EREROBIRAR. RE—INF 6
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1] bool geq margin(unsigned d1, unsigned d2, unsigned margin)
2 | bool eq margin(unsigned dl, unsigned d2, unsigned margin)

3.2 RC Keymaps

RC Keymaps #7E/linux-5.4/drivers/media/rc/keymaps BER . FENEZZRE AR
FRHEIRSY, IREMSTERMNERMBREAEIES Linux input RAMNIFAESHIINER, AR
M E2EXIZHEIREY, tbanii el LATE SDK iRl rc-aw-nec.c X, MERIMWEENX NEC
Code M5I%R, HFAFE— rc_ map table £M%H, SN TER—XTIREMST, BT E
# input R4H key code FHRZ,

static struct rc_map table aw nec[] = {
{ 0x04fblae5, KEY POWER}, /* power */
{ 0x04fb23dc, KEY MUTE}, /* mute */
{ 0x04fbl3ec, KEY 1},
{ 0x04fbloef, KEY 2},

{ 0x04fb43bc, KEY VOD},

OO Ul WN =

};

#id rc_map register HEGEM—MZEIRGERC RFH, rc_map list REFSFIMAY
rc_map, MENX rc_map B, rc_type I5ERBMFFEADN IR hi¥, £ RC Decoder E£iRiZ
Y, S5XEBEENE IR YEEHITICAS, 0K ICEAAIHNIENST M AYIZHE FikR. RC I&&EIREN
i ER keymap name SRZIEAE XA name R, rc core 1£3#E name ITEZ 2 i s A3 AR
ENEN

1] static struct rc map list aw nec map = {
2 .map = {

3 .scan = aw_nec,

4 .size = ARRAY SIZE(aw necC),

5 .rc_type. =.RC TYPE NEC;

6 .name = RC_MAP AW NEC,

7 }

811

3.3 RC 1&&IXE]

RC (Remote Control) i&&IEsnfasimE RC Core IRERKH RAW HE, LUAIFLIIMNKIEIRS
R ISCE EBEEH %1%, RC I&EH rc_dev &R (include/media/rc-core.h) :

1] struct rc_dev {

2 struct device dev;

3 bool managed alloc;

4 const struct attribute group *sysfs groups[5];
5 const char *device name;

IR © HiB2EREROBIRAR. RE—INF 7
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46

58

59
60
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const char *input phys;

struct input id input id;

const char *driver name;

const char *map_name;

struct rc_map rc_map;

struct mutex lock;

unsigned int minor;

struct ir raw event ctrl *raw;

struct input_dev *input_dev;

enum rc_driver type driver type;

bool idle;

bool encode wakeup;

u64 allowed protocols;

u64 enabled protocols;

u64 allowed wakeup protocols;

enum rc_proto wakeup _protocol;

struct rc scancode filter scancode filter;

struct rc_scancode filter scancode wakeup filter;

u32 scancode mask;

u32 users;

void *priv;

spinlock t keylock;

bool keypressed;

unsigned long keyup jiffies;

struct timer list timer keyup;

struct timer_ list timer_repeat;

u32 last keycode;

enum rc_proto last protocol;

u32 last scancode;

u8 last _toggle;

u32 timeout

u32 min_ timeout;

u32 max_timeout;

u32 rx resolution;

u32 tx_resolution;

#ifdef CONFIG [LIRC

struct device lirc_dev;

struct cdev lirc_cdev;

ktime 't gap_start;

u64 gap _duration;

bool gap;

spinlock t lirc_fh lock;

struct list head lirc_fh;

#endif

bool registered;

int (*change protocol) (struct rc_dev *dev, u64 *
rc_proto);

int (*open) (struct rc_dev *dev);

void (*close) (struct rc_dev *dev);

int (*s_tx mask) (struct rc _dev *dev, u32 mask);

int (*s_tx _carrier)(struct rc dev *dev, u32 carrier);

int (*s_tx duty cycle)(struct rc_dev *dev, u32
duty cycle);

int (*s rx_carrier range)(struct rc dev *dev, u32 min,
u32 max);

int (*tx_ir)(struct rc_dev *dev, unsigned *txbuf,
unsigned n);

void (*s_idle) (struct rc_dev *dev, bool enable);

int (*s learning mode) (struct rc_dev *dev, int enable);

WRiFE © HELERRRHDBIRATE, RE—IF 8
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62
63
64
65
66

67
68

1 [void rc_keydown(struct rc dev *dev, enum rc type protocol, u32 scancode, u8 toggle)

@LWIMIER
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int (*s carrier _report) (struct rc _dev *dev, int enable
);
int (*s filter)(struct rc_dev *dev,
struct rc_scancode_filter *filter);
int (*s wakeup filter)(struct rc_dev *dev,
struct rc scancode filter *
filter);
int (*s_timeout) (struct rc_dev *dev,
unsigned int timeout);
}i
IREEMAIENE

int rc_register_device(struct rc_dev *dev)
void rc_unregister device(struct rc dev *dev)

RC ig& MRz T

1. 98— RC &%, rc allocate device();

2. X RC REFIT—LEYARKIRE, BIF input IRENEE, RC REMIENAEE, FHH
key map, Z#FH IR decoder tHi¥;

3. BHEH RC IFELEWAVMUERNSEER rc_register device() s#M, UES lirc #0089
REHMBIBI X rc I§FEMIIEHTITH,

X4 F Al EE M BB IR ENE 1T HRERI8 &, RCIGEIXsNRE! (driver type) EX /I RC DRIVER SCANCODE,
B A TR EEEEEE 4!

T REER T RIBEPENIRE, FRIFARTEREHRSE T oPHMBKHEfE:

int ir_raw_event store(struct refdev *dev, struct ir_raw_event *ev)
int ir raw event store edge(struct rc dev *dev, bool pulse)

F— M RMERFHE AT ir raw event &M, FZNRBBSHER— ir raw event 45
¥, BohBEERERIE®XIER ir raw event store edge() HREES|EEfRITE, XM
RC CORE . AAXAMNRHMEREBEA ir raw event handle() R#/Z5h RC decoder
FriafRm,

ir raw event B type SE¥IEEZAAA, BEENXH:

enum raw_event type

{
IR SPACE = (1 << 0),
IR PULSE = (1 << 1),
IR START_EVENT = (1 << 2),
IR STOP_EVENT = (1 << 3),

3

IR © HiB2EREROBIRAR. RE—INF 9



@ LWIWER
g MXHEER: WE

Hmm M RchE a0

1| void rc_repeat(struct rc_dev *dev) /*EE LRigHE */
2| u32 rc_g keycode from table(struct rc dev *dev, u32 scancode) /*MkeymapiXiSidrgxd i ayigeE*/

R RC ®&EXZH IR kiXx, FETISERPEIMIMT/LNEE, HAP tx ir /7 IR ZERH,
s tx carrier i2E IR BERIMZE, s tx duty cycle i&E IR #HFH &=L, M NEC f3 33 (B
1/3) , XEHENBARBRMAL ioctl B EIREhX LR E

1] int (*s_tx carrier)(struct rc dev *dev, u32 carrier);
2| int (*s_tx duty cycle)(struct rc_dev *dev, u32 duty cycle);
int (*tx_ir)(struct rc_dev *dev, unsigned *txbuf, unsigned n);

3.4 RC X#HFRENEE FHAILE

Bk, EERAMN, EMEMAT input FRLH REPEAT Ih8E, HE—RE RC core {R—1H
H##3EMEY, RC Core =M input FRAGIRSHENIRREN, HBEEI—IENES, ZENET
B Es IR EIRBIOMASEH. ZFETE 250ms(XMEFT input FRAH rep ERTAIRR
IME) RIZIREXIRE TR, XERBRERBEEIER 250ms, A RREMORES
., EREREENES R input RGELHIE,

(1 5588

Mgt T EREBEERBHIRG, BHEBERGERRRTNMAZS (RAERTHRANSBENS, BEEEKSFH,
MARNAESEXRES) .

WRINFE © HRB2ERRRNERAR. RE—IF 10
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Sunxi 4 IR RC RXohid &

4.1 Kernel menuconfig &

FERE:

Device Drivers
L>Remote Controller support

BRIEER:

1. 7£ root B2 T#1T make kernel menuconfig, # X\ Device Driverss A5 PC &1
R %, FTLUREENE] “Remote Controller support” 3EMH, JAE#H NZEIR, %k EE 4-1
FRAYIEIT,

XEE-—MEMZERTER keymap 8, F-TMERVAEED, FE=1"2RATERFEEAN
B9, SBONERATFEEFIREWRE],

2. # X\ Remote controller decoders TiHE, EFFAEZIFH IR hiX, XBiXZFEMNZE NEC th
N, tNE 4-2 FrR:

3. REEFIZEIRE, L R528 B, XEFAMNE SUNXI IR RX remote control MK
SUNXI IR TX remote control, 30E 43 Fix:

GR Kerne
Remo “ontro

.contig inux/arm

> Device Drivers =

Remote Controller support : 7 :
submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing
eatures. Press <Esc><Esc> to exit, =7?> for Help, </> for Search. Legend: [#]

Arrow keys navigate
<¥> 1includes, <N> exc
built-in [ ] excluded

> p
[*]  LIRC user interface

[*] Femote controller decoders ---=
[*] Femote Controller devices ---=

4-1: Linux-5.4 RC B2ER

WRINFE © HRB2ERRRNERAR. RE—IF 11
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controller decoders

Remote controller decoders -
Arrow keys navigate the menu. =<=Enter> selects submenus ---= (or empty submenus ----). Highlighted letters are hotkeys. Pressing
<¥> includes, <N= excludes, =M= modularizes features. Press <Esc»<Esc> to exit, <?= for Help, </= for Search. Legend: [*]
built-in [ ] excluded <M= module < > module capable

[-B- Remote controller decoder

Enable IR raw decoder for the NEC protocol
tnable IR raw decoder for the RC-5 protocol
Enable IR raw decoder for the RC6 protocol
Enable IR raw decoder for the JVC protecol
Enable IR raw decoder for the Sony protocol
Enable IR raw decoder for the Sanyo protocol
Enable IR raw decoder for the Sharp protocol
Enable IR raw decoder for the MCE keyboard/mouse protocol
tnable IR raw decoder for the XMP protocol
Enable IR raw decoder for the 1MON protocel
Enable IR raw decoder for the RC-MM protocol

L
-
W

AA A A A AAAAA
VOV VWYV Y YW

4-2: Linux-5.4 decoders #ERRE

Remote Controller devices
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing
<Y> 1ncludes, <N> excludes, <M= modularizes features. Press <Esc»<Esc> to exit, <?> for Help, </> for Sea . Legend: [*]
built-in [ ] excluded =M= module = > module capable

7ATirf x1a based USE RFrremote controls

=

> Hisilicon hix5hd2 IR remote control

=  SoundGraph 1MON Receiver and Display

=  SoundGraph 1MON Receiver (early raw IR models)

= windows Media Center Ed. eHome Infrared Tra 1
= [edRat3 IR Transcelver

=

=

z =

SPI connected IR LED

AANAAAAAA AR

- Playba

4-3: Linux-5.4 SUNXI IR R&pEE REm

4.2 DTS Bc&E

D1 5%/ dts XHITF:

( tina/lichee/linux-5.4/arch/riscv/boot/dts/sunxi/sun20iwlpl.dtsi )

IR BCEWT:

s_cir@: s_cir@7040000 {
compatible = "allwinner,s cir";
reg = <0x0 0x07040000 O0x0 0x400>;
interrupts = <GIC SPI 151 IRQ TYPE LEVEL HIGH>;
clocks = <&r ccu CLK R APBO BUS IRRX>, <&dcx024M>, <&r ccu CLK R APBO_ IRRX>;
clock-names = "bus", "pclk", "mclk";

IR © HiB2EREROBIRAR. RE—INF 12
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XAEER:

resets = <&r ccu RST R APBO BUS IRRX>;
supply = "";
supply vol =
status = "disabled";

nu,
’

};

irl: ir@2003000 {
compatible = "allwinner,ir tx";
reg = <0x0 0x02003000 0x0 0x400>;
interrupts = <GIC SPI 19 IRQ TYPE LEVEL HIGH>;
clocks = <&ccu CLK BUS IR TX>, <&dcx024M>, <&ccu CLK IR TX>;

clock-names = "bus", "pclk", "mclk";
resets = <&ccu RST BUS IR TX>;
status = "disabled";

};

s cir0 BLIMEWIHM TR, irl REFIFTENE, HEH IR RAW 38, B IR EHHEAVEH
BFiE) (ms) 2 32bit FRrHY, ERLFAEMEEIEIEARK 24bit, HE 8bit ARk HEE, B>
FiteE8 raw event type, FAUXSZBCHRISEEBF, BT lirc iI¥EIRE raw 1§, SWIFIHE

2 NMERRENIZERIER, FBITLINEMRED,
(0 5588

BEN dts BERRELLNS IC AXHNEE, bMbiSEStil, N, hERFENERE, BI5IHENSREEREELM

T, PIN HEBEMFBIEEXHT .

boatd.dts FILUET &< cconfigs BkE%, BREFEN:

[tina/device/config/chips/dl/configs/nezha/linux/board.dts

FCEWT:
&pio {
................. //EftpinfidE
s_cir@ pins_a: s_cir0@o {
pins = "PBl1";
function = "ir";
drive-strength = <10>;
bias-pull-up;
b
irl pins a: irl@0 {
pins = "PBO";
function = "ir";
drive-strength = <10>;
bias-pull-up;
i
................. //EfbpinEl &
};
&s cir0 {
pinctrl-names = "default";
pinctrl-0 = <&s cir@ pins a>;
status = "disabled";
};
&irl {
pinctrl-names = "default";

IR © HiB2EREROBIRAR. RE—INF
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pinctrl-0 = <&irl pins a>;
status = "disabled";

4.3 71N RC keymap

7£ tina/lichee/linux-5.4/drivers/media/rc/keymaps #l0 rc_keymap JEXf, EX IR EH“
B5 linux fRERHE keycode RYBRET, NRHNAY rc-aw-nec.c, EX T NEC thi¥i3HES—
BT IR HEMRETR, H@EE rc map register i, BRI driver F#MT IR, & TLXE
EXEXRE,

%46, £ include/media/rc-map.h F7I0 rc_keymap FIEN, X#E DTS AT LUERE
NN key BETR, #0 linux,rc-map-name = “rc-aw-nec”

1 [#define RC_MAP_AW NEC "rc-aw-nec"

WA © BSEERERHERAE. RE—TF 14



@ LWIWER
MXHEER: WE

5.1 XH#T s

RC IXEhiNE NG, 7£ dev FaRIAEER lircO &&TE, NARE®EE dev/lircO TEF RC i&

FZIRTHIFITEIER B, /sys/class/lirc BR 2 rc WALKXHBER, AIUEIBUTES:

root@TinalLinux:/sys/devices/platform/soc/soc@®3000000:gpio-ir/rc/rco# ls
device inputl lircO power protocols subsystem uevent

& E protocols, FILIADE RC i&&ZFR ir hiX:

root@Tinalinux:/sys/devices/platform/soc/soc@®3000000:gpio-ir/rc/rc@# cat protocols
rc-5 [nec] rc-6 [lirc]

5.2 BEEMHF

R RC g&RHNEEARE T RC Decoder, W E IR RAW HiERESHE AR ARE LR, B3

getevent FILIEE BT R FAIFIN, HERAUERIIREENRDHEE, SF0F:

root@TinalLinux:/sys/devices/platform/soc/soc@@3000000:gpio-ir/rc/rc0# getevent
add device 1: /dev/input/event0

name: "sunxi-keyboard"
add device 2: /dev/input/eventl
name: "sunxi gpio ir"

poll 3, returned 1

/dev/input/eventl: 0004 0004 04fbl3ec /*scan code*/
poll 3, returned 1

/dev/input/eventl: 0001 0002 00000001/*key down*/
poll 3, returned 1

/dev/input/eventl: 0000 0000 000000

poll 3, returned 1

/dev/input/eventl: 0004 0004 04fbl3ec

poll 3, returned 1

/dev/input/eventl: 0000 0000 00000000

poll 3, returned 1

/dev/input/eventl: 0001 0002 00000000/*key up*/
poll 3, returned 1

/dev/input/eventl: 0000 0000 00000000
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5.3 MRz

Tina SDK EEmE&®#E7T RC EZ T8 IR ReheMitR A gpio ir test, JRIBERFEA: pack-
age/utils/gpio ir test, £ menuconfig FEE LEIAIER, MAEFEERES, IR FEK
(RX) IR &% (TX) &5, 1T gpio ir test AL T

root@Tinalinux:/# gpio ir test
usage: gpio ir test [options]

gpio ir receive test:
gpio ir test rx

gpio ir send test:
gpio_ir test tx <code>

gpio ir send test:
gpio _ir test loop

5.3.1 Mt IR RX Ihge

i IR RX IhaE, mILLEERIT. gpio ir test rx, NAERLLE poll MM rc & &iEEY
IR RAW #E, Xt rlLIfE userspace #1T IR WifEif. IXEhEH#H 1T, RC Core &
i¥ input EIREFITAVIREE, IXEHZIFA9IMY, RILLTE menuconfig HITECE., MNRFHEERNH#
TN EEMT, IRShEFMETH LIRIZ

=ARME, XY IR RAW #4E, BN IR EFBVBKFESE] (ms) =& 32bit R-H, BEXMRE
BB EHE MR 24bit, HE 8bit ABHER!, BIZF1iREIHN raw event type, AKX B
HNEEEF, @i lirc IRFIEE raw &N, SMFim 2 MUERIEMZERIEIRE, BTLIIML
EEED,

fd = open("/dev/lirc0", O0_RDWR);
if (fd < 0) {
printf("can't open lirc0® recv, check driver!\n");
return 0;
} else {

printf("lircO open succeed.\n");

if (!strcmp(argv[1], "rx")) {
err = pthread create(&tid, NULL, (void *)ir recv thread, NULL);

if (err = 0) {
printf("create pthread error: %d\n", LINE );
goto OUT;

}

do {
usleep(1000);

} while (!int exit);
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h
void *ir_recv_thread(void *arg)
{
int size = 0, size t = 0;
int i = 0;
int dura;
int ret;
int total = 0;
poll fds[0].fd = fd;
poll fds[O].events = POLLIN | POLLERR;
poll fds[O].revents = 0;
while (!int exit) {
ret = poll(poll fds, 1, 12);
if (lret) {
//printf("time out\n");
printf("\n-------------------- \n");
total = 0;
} else {
if (poll fds[O].revents == POLLIN) {
size = read(fd, (char *)(rx_raw buf),
GPIO IR RAW BUF SIZE);
size t = size / sizeof(uint32 &);
for (1 =0; 1 < size t; i++){
dura = rx_raw_buf[i] & Oxffffff;
printf("%d«", dura);
if ((total++) % 8 == 0)
printfi("\n");
}
}
)
h
return NULL;
}

BRI R EREBRAEESIE T RBERRIR ERIXIIMSSHITH, BITHR:

root@Tinalinux:/# gpio ir test rx
This is 5.* linux kernel

1ircO® open succeed.

lircl open succeed.

8966

4483 556 556 556 567 545 1679 556
556 556 556 556 567 545 567 545

567 556 1669 556 1679 545 567 556
1669 556 1679 556 1679 545 1679 556
1679 556 1669 556 567 545 1679 556
1679 556 1690 556 556 556 556 556
556 556 556 556 1679 556 556 556
556 556 556 556 1679 556 1679 556
1669 556 16306
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5.3.2 Mht IR TX Ihge

MR &ZIZEHIT gpio_ir test tx code (4 FT) , gpio_ir test Mid demo [T NEC #&zHY
‘mtS, WMRFEZFEHMNIN, FTHhM. HEZINEEE AIEN code i3 NEC thilhkA, ARG
wd write K#EE N dev/lircl &&H,

duty cycle = DEFAULT DUTY CYCLE;
if (ioctl(fdl, LIRC SET SEND DUTY CYCLE, &duty cycle)) {
fprintf(stderr,
"lircO: could not set carrier duty: %s\n",
strerror(errno));
goto OUT;
}

carrier freq = DEFAULT CARRIER FREQ;
if (ioctl(fdl, LIRC SET SEND CARRIER, &carrier freq)) {
fprintf(stderr,
"lircO: could not set carrier freq: S%syh"j
strerror(errno));
goto OUT;

printf("irtest: send key code : Ox%x\n!, key code);

size = nec_ir encode(tx raw buf, keyscode);
/*dump the raw data®/
for (i/= 0; i < size; d++) {
printf("sdl ", *(tXx raw buf + i) & OxOOFFFFFF);
if ((1 + 1) % 8 == 0)
printf("\n");
}
printf(*"\n");
if (argc >4 && !strcmp(argv[3], "-n")) {
cnt = atoi(argv(4]);
for (i =0; i < cnt; i++) {
size t = size * sizeof(uint32_t);
ret = write(fdl, (char *)tx raw buf, size t);
if (ret > 0)
printf("irtest No.%d: send %d bytes ir raw data\n\n",
i, ret);
usleep(100*1000);
}
} else {
size t = size * sizeof(uint32 t);
ret = write(fdl, (char *)tx raw buf, size t);
if (ret > 0)
printf("irtest: send %d bytes ir raw data\n\n", ret);

gpio_ir test XEXRFIWT, ERENF TR 0x04fbl13ec, BI—5EEH 4bytes B NEC
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code, & key code: 0x13, 7 gpio ir test BN EMKABKHETE (us) , FRZFWE

IR RAW #2025 —#, & 8bit KRMOHER, K 24bit JBkAediEl,

root@Tinalinux:/# gpio ir test tx 0x04fbl3ec
lircO open succeed.

[ 340.290466] GPIO IR tX: 68 raw samples
send key code : 0x4fbl3ec

9000 4500 562 562 562 562 562 1687

562 562 562 562 562 562 562 562

562 562 562 1687 562 1687 562 562

562 1687 562 1687 562 1687 562 1687

562 1687 562 1687 562 1687 562 562

562 562 562 1687 562 562 562 562

562 562 562 562 562 562 562 1687

562 1687 562 562 562 1687 562 1687

562 1687 562 5625

send 272 bytes ir raw data

5.3.3 Mk IR LOOP IfgE

gpio_ir testloop AILL#TT IR B A B, HAXAEHIEN 0x04fbl3ec, 100ms KiX—IX,

B LU AT SMCR E -

key code = 0x04fbl3ec;
err = pthread create(&tid, NULL, '(void *)ir recv thread, NULL);
if (err !'=0) {
printf("create pthread error: %d\n", LINE );
goto OUT;
}

duty cycle = DEFAULT DUTY CYCLE;
if (ioctl(fdl, LIRC SET SEND DUTY CYCLE, &duty cycle)) {
fprintf(stderr,
"lircO: co@ld not set carrier duty: %s\n",
strerror(errno));
goto OUT;
}
carrier freq = DEFAULT CARRIER FREQ;
if (ioctl(fdl, LIRC SET SEND CARRIER, &carrier freq)) {
fprintf(stderr,
"lircO: could not set carrier freq: %s\n",
strerror(errno));
goto OUT;

/*echo 50ms transmit one frame */

if (argc > 3 && !strcmp(argv[2], "-n")) {
cnt = atoi(argv[3]);
for (i =0; 1 < cnt; i++) {
size = nec_ir encode(tx _raw buf, key code);
size t = size * sizeof(uint32 t);
printf("send key code : Ox%x, No.%d\n", key code, 1i);

write(fdl, (char *)tx raw buf, size t);

IR © HiB2EREROBIRAR. RE—INF
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usleep(100*1000) ;
if (int _exit)
break;
}
} else {
i=0;
do {

size = nec_ir encode(tx raw buf, key code);
size t = size * sizeof(uint32 t);
printf("send key code : Ox%x, %d\n", key code, i++);
write(fdl, (char *)tx raw buf, size t);
usleep(160*1000) ;

} while (!int exit);

B% BYRRIZ TR AR

[ root@Tinalinux:/# gpio ir test loop
send key code : 0x4fbl3ec, 8 //ir tx
109860

110987 9582 4513 581 608 549 579 580
1681 586 603 578 579 549 579 580

580 549 580 609 1709 548 1678 581
612 547 1738 549 1678 579 1709 579
1743 548 1708 550 1739 548 1709 549
580 581 609 548 1741 548 580 548

614 546 608 549 610 548 579 579

1680 578 1711 577 579 549 1709 580
1712 578 1708 549 //1ir _rxodata
send key code : 0x4fbl3ec, 9

110345

110927 9612 4514/549 610 579 580 579
1682 546 609 549 581 579 610 549

580 580 548 610 1709 549 1708579
582 547 1741 549 1709 579 1768 581
1709 548 1710 580 1707 549 1709 579
551 578 610 548 1741 549 579 549

611 548 610 549 610 549 580 579

1680 609 17068 550 578 579 1709 548
1743 577 1678 549

WRAFRE © BseEREROERAE. RE—TNF

20



@LWIMIER
g MXHEER: WE

E{E =R

WRAXFAE © 2021 HKiEEERHRHDBRATE. RE—TIF,

AN RNBEREERUERP, HEENEKELTRERRGERAT ( “2F ) HEHRZ
_t)J*y*lJo

AR E2SHREFRMRRIM =, RELTFEITFA, FARUMTAFFEEHL. £
fil. B ARVEBRAIEABTHBIHEE, BERSFUEMAPHERE,

(ot

LLWINER LLWINER LLWIMWER'
C 2*?4&\2".:\ *‘I’ *i C (=275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm VBB EEMER. EAEERNTmPHRNEERS
*T’ Fﬂﬂ%ﬂ: ﬂ]ﬂ[ﬁﬁz%ﬂ'\, igﬁﬂﬁ%@ﬁﬁﬁkﬁﬁo

REFNA

BHEO~m. RSFFENZRESHKEEEREROEBRAE ( EE" ) 2EEENHIE
EFMFREILIR AXEPEARN2EHER D ™~ m. RS AFEAIRER A EFr LS fEBEERE
N EARIBIARRIRERFMMAERRA, HREREAXENERNR, ERBTREEH
FAYERITH (BEERRFINEE, 8, BRER) EMNAFER, £EMFARE,

ZISSU‘%H’E?JT@%?“ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁmzﬁﬁlﬁﬁﬁ?ﬁi#ﬁ% (BEEAFRTEHER. BN, BHHHRK) IRERILE=ZANNE
t, @EHAAT. AEPHFRERFRR. 58 MBINHF AR EARREERERIES &S,

AR UABRRE R R E B th 75 TR T 2 EERET AR~ N BRI R ER ™ mY
HiEd, AIRERERTE =ZFIINFFF BEBTRASEZANFANRBEXNIFA, TR
BUARRAZMAERRTREEZ S AR RZEMRR (TR . 2EFWEMRERNE=
BIFARAMEERRIE. BEFEERMX S,

WRINFE © HRB2ERRRNERAR. RE—IF 21



	概述
	文档简介
	目标读者
	适用范围
	相关术语描述

	红外遥控基础知识
	红外遥控简介
	红外接收协议
	NEC协议特征
	NEC协议编码
	帧格式


	Linux下RC子系统
	RC Decoders
	RC Keymaps
	RC设备驱动
	RC对按住按键时重复事件的处理

	Sunxi平台IR RC驱动配置
	Kernel menuconfig配置
	DTS配置
	添加RC keymap

	IR驱动验证
	文件节点
	按键事件
	测试应用
	测试IR RX功能
	测试IR TX功能
	测试IR LOOP功能



