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1.1 X#EN

X EENA Linux RIZAINEIEF RS (LinuxInfrared Remote Control System) BYERHENIR,
Linux Atz RC FREHESR, LM REMEEWIRIRIKENECE LU BIERIE,

1.2 BfniEH

RNEER T H A BELLIMNEEIRIF R A G ER,

1.3 &EFHEE

N,

xR 1-LEAMF@mYIR

T E=Y i RIZhRZS IXEh> Tina SDK hr4s

R328 Linux-4.9 gpio-ir-recv.c Tina4.0

R30 Linux-4.9 gpio-ir-recv.c Tina4.0

R329 Linux-4.9 sunxi-ir-dev.c Tina4.0
sunxi-ir-tx.c

R528 Linux-5.4 sunxi-ir-dev.c Tina4.0 + Tina5.0
sunxi-ir-tx.c

H133 Linux-5.4 sunxi-ir-dev.c Tina4.0
sunxi-ir-tx.c

T113 Linux-5.4 sunxi-ir-dev.c Tina4.0 + Tina5.0
sunxi-ir-tx.c

MR527 Linux-5.15 sunxi-ir-rx.c(BSP B%)  Tina5.0
sunxi-ir-tx.c(BSP B R®)

MR536 Linux-5.15 sunxi-ir-rx.c(BSP B®)  Tina5.0
sunxi-ir-tx.c(BSP B R®)
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Linux #Z RC F&4:

Linux £ RC FRARRETXWLAIMERINZFHF, ©8EE/L1ME9: RC & (RC Core) « ¥
[RGBk RTS8 (RC Decoders). REMETER (RC Keymaps) « ZIIMANIZEIREN (RC Device
Driver) 1 LIRC (Linux Infrared Remote Control) [,

Hrh, RCCore /1% RCIGEKREMHEIR, RC Decoders SEIXT IR #IBAARMT, Fi@d Input R4
LIRZHEME; LIRC Interface S2IL5 user space 93X E, FiZUNE IR RAW $IRBIRMHANEE, 1
AILUERN B NBIEIE L I1%EL RC Core, Hi@id RC Device ki 2,

RC FRZMIFFAILERIZ A tina/lichee/<kernel_version>/drivers/media/rc

T user

LIRC Interf:

r

RC Decoders

RC Keyr’s

C C})re
|

.

hardware

3-1: Linux 1% RC FRSIEZRE

(1 3588
EXE, BT Linux-5.4 i RC FRLAET Linux-4.9 Bl Ei#1T7T &2k, FEilt RC FREBF—LLEMFRERR SR %
Linux-4.9 EMNF—.
ERTRZNERESRR BT —HEIE, K57 4.9 5.4 FRHTNE. ERIEETHXIERERRBZETF R, Wiz
EMFRRBREFRTRZEDE -,
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3.1 RC Decoders

RC decoders #IR IR A LI X R IARK i1 TAERD, AEFSESF— ir_raw_handler £k
RTo

SEMIAFREAIE . drivers/media/rc/rc-core-priv.h

Linux-4.9 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);

/* These two should only be used by the lirc decoder */
int (*raw_register)(struct rc_dev *dev);
int (*raw_unregister)(struct rc_dev *dev);

e

Linux-5.4. Linux5.15 RC F&%::

struct ir_raw_handler {
struct list_head list ;

u64 protocols; /* which ares@ndled by thig handler */
int (*decode)(struct rcadev *dev, struct ir_raw_event event);
int (*encode)(enumdrc_proto protecol, u32 scancode,
struct ir_raw/event *events, unsigned int max);

0 ~No b W N

= e e
A W N E O O

N =

u32 carrier;
u32 min_timeout;

/* These two SAould only be usediby the mce kbd decoder */
int (*raw_register)(struct rc_dev *dev);
int (*raw_unregister)(struct rc_dev *dev);

b

RC Decoder i@ 40 FAPDEREGHTT EMAEIE, (drivers/media/rc/rc-main.c) :

int ir_raw_handler_register(structir_raw_handler *ir_raw_handler)
void ir_raw_handler_unregister(struct ir_raw_handler *ir_raw_handler)

FrA EMBY Decoder MIE—N2BHER ir_raw_handler_list 77, & IR EH4ZIRE, RC Core 21F
FEMBIRRIDESXT IR #URBMES, A X, LN SEM— 1 EIERRE—1EIR, EENEESRFIS
WIT, FIURERRERNEBESRINE AP, LIRC Decoder o — % Decoder #1T
R, JEMBY raw_register BRIEAEIAR IR lirc dev, MARUALIBIMEXHZEOS lirc #1T
RE, BlaiEREIM lircinterface,

Decoder M EEFLE— decode K%K, RC Core £ IRsIREME MK HERE 13 E] decode X

#, T decode KEHYKIME—TIRSH, E—RBASBHENT T, HE—RX
AR EIEISIRSHIT TRARR,

LIRC &, &Mk (BERKAIEIRR) A—1 ir_raw_event £ &7R !

FRRISTRY

WRIFRE © HiBEERIRRNBMRAR. RE—IRF
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1| struct ir_raw_event{

2 union {

3 u32 duration; /*BHEIZEE, LAnsAENAL, —DNOnsHIBKRRTFEFH IR */
4 u32 carrier;

5 %

6 u8 duty_cycle;

;

8 unsigned pulse:l; //2BkH, TE=H
9 unsigned reset:1;

10 unsigned timeout:1;

11 unsigned carrier_report:1;

121k

LIRC 33 F Bk T ERILL I E A eq_margin(). geq_margin() K, EAVFREBE_9SZ2—%8
7oL TEEN. RC Decoder FISEEE LI A]E&%E NEC Decoder HSLIR

[E

bool geq_margin(unsigned d1, unsigned d2, unsigned margin)
2 | bool eq_margin(unsigned d1, unsigned d2, unsigned margin)

3.2 RC Keymaps

RC Keymaps #BHTE <kernel_version>/drivers/media/rc/keymaps BETF. FREINEZSERE
BUIRBEBRET, FRBMSHERBMER RIS Linuxinput RANINES SR EER, AP A
LB CEXIREMET, 40.SDKH AW AR89 rc-aw-nec.c X145, FERAIMAYEENX NEC Code BRET
&R, HEARE—1sC map_table £, B RS —XIIREBIST, BMIREEMN input R4
8 key code ¥Rz,

static struct rc_map,_table aw_nec[] ={
{ 0x04fblae5, KEY_POWER}, /* power */
{ 0x04fb23dc, KEY_MUTE}, /" mute */
{ 0x04fb13ec, KEY_1},
{ 0x04fb10ef, KEY. 2},
{ 0x04fb43bc, KEY_VOD},
L

o ~No s W

BT rc_map_register BRFCEM—MEHEIRITEI RC RFEA, rc_map_list RFEFMEY rc_map,
FENX rc_map BY, rc_type I8EIREMITER IR Y, 7£ RC Decoder LiRIZHERY, R5XE
EXHY IR i FEBYHITICED, SNSRUTACRLIOMEXNT Rz 9325 EiRe. RC I§HIRaHIZER keymap
name XYM tEAME XA name AR 51, rc core 1R#E name FLAD HAT{ER ARSI,

static struct rc_map_list aw_nec_map ={
.map={
.scan = aw_nec,

.size = ARRAY_SIZE(aw_nec),
.rc_type = RC_TYPE_NEC,
.name = RC_MAP_AW_NEC,

0 ~No 0 W N

I

WEAFRE © BRiBeERHRRNERAE. RE—TIF 8
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0 3388
AE: £ Linux-5.4. Linux-5.15 A% SDK #i&%H rc-aw-nec.c X{f.

3.3 RCIg&FIXED

RC (Remote Control) 1&&FIREHT1 A RC Core &Sk RAW #UHE, LURFLIIMNEIE RS AL Y

R EBII M &i%X, RCIZEFHA rc_dev &R (include/media/rc-core.h)

Linux-4.9:
struct rc_dev {

struct device dev;
atomic_t initialized ;
const struct attribute_group  *sysfs_groups|[5];
const char *input_name;
const char *input_phys;
struct input_id input_id;
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;
u64 allowed_protocols;
ued enabled_protocols;
u64 allowed_wakeup_protocols;
u64 enabled_wakeup_protocols;

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;

u32 last_keycode;

enum rc_type last_protocol;

u32 last_scancode;

us last_toggle;

u32 timeout;

u32 min_timeout;

u32 max_timeout;

u32 rx_resolution;

u32 tx_resolution;

int (*change_protocol)(struct rc_dev *dev, u64 *rc_type);
int (*change_wakeup_protocol)(struct rc_dev *dev, u64 *rc_type);
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);

WRIFRE © HiBEERIRRNBMRAR. RE—IRF
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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);
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
Linux-5.4:

struct rc_dev {

struct device

bool

const struct attribute_group
const char

const char

struct input_id

const char

const char

struct rc_map

struct mutex

unsigned int

struct ir_raw_event_ctrl
struct input_dev

enum rc_driver_type
bool

bool

u64

u64

ub4

enum rc_proto

struct rc_scancode_filter
struct rc_scancode_filter
u32

u32

void

spinlock_t

bool

unsigned long

struct timer_list

struct timer_list

u32

enum rc_proto

u32

u8

u32

u32

u32

u32

u32

#ifdef CONFIG_LIRC

struct device
struct cdev
ktime_t

u64

dev;
managed_allog;
*sysfs_groups|[5];
*device_name;
*input_phys;
input_id;
*driver_name;
*map_name;
rc_map;

lock;

minor;

*raw;

*inputadev;
driver_type;

idle;

encode \wakeup;
allowed _protocols;
enabled_protocols;
allowed_wakeup_protocols;
wakeup_protocol;
scancode_filter;
scancode_wakeup_filter;
scancodé_mask;
users;

*priv;

keylock;
keypressed;
keyup_jiffies;
timer_keyup;
timer_repeat;
last_keycode;
last_protocol;
last_scancode;
last_toggle;
timeout;
min_timeout;
max_timeout;
rx_resolution;
tx_resolution;

lirc_dev;
lirc_cdev;
gap_start;
gap_duration;

WRIFRE © HiBEERIRRNBMRAR. RE—IRF
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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);
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
Linux-5.15:
struct rc_dev {
struct device
bool managedalloc;
const struct attribute_group~ *sysfs_groups|[5];
const char *device_name;
const char *input_phys;
struct input_id
const char *driver_name;
const char *map_name;
struct rc_map
struct mutex
unsigned int
struct ir_raw_event_ctrl
struct input_dev
enum rc_driver_type ndriver_type;
bool idle;
bool encode_wakeup;
ue4 allowed_protocols;
uc4 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;
u64 last_scancode;
WANFIE © BRELEREERNBIRATE, RE—IF 11
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us 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_wideband_receiver)(struct rc_dev *dev, int enable);
int (*s_carrier_report) (struct rc_dev *dev, int enable);
int (*s_filter ) (struct rc_dev *dev,

struct rc_scancode_filter *filter );
int (*s_wakeupgfilter)(struct rc_dev *dev,
struct rc_scancode_filter *filter );
int (*s_timeout)(structirc_dev *dev,
unsigned int timeout);
I
R EEME R
int rc_register_device(struct rc_dev *dev)
void rc_unregister_device(struct rc_dev *dev)

RCig& EMAIZI N

1. 98— RC &%, rc_allocate_device();

2. X RCIGEHIT—EMIBHIRE, B input RENSE, RCIREMREHER, FH

key_map, 32#5#7 IR decoder #¥;

3. BHECHY RCIRELEMRIMUE NS EIAM rc_register_device() 3, LUE5 lirc O E

HREI X re IRELHATHUEHTTAY,

N F A EEMBEHIREE R ERYIRE, RCIREFRRNEE (driver_type) E XA RC_DRIVER_-

SCANCODE, BIAUTFREEFTMIGEMS:

void rc_keydown(struct rc_dev *dev, enum rc_type protocol, u32 scancode, u8 toggle)

T REERTREIOTPINIRE, FRIFR TERBIRS S poPHb TR

WRIFRE © HiBEERIRRNBMRAR. RE—IRF
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int ir_raw_event_store(struct rc_dev *dev, struct ir_raw_event *ev)
2| int ir_raw_event_store_edge(struct rc_dev *dev, enum raw_event_type type)

[

B—PREHREKRIEENE AT ir_raw_event 51, FE-PNREBEIER— ir_raw_event £13,
Bl zE EARIERI SRR IR ir_raw_event_store_edge() BRIFRAVAT ) ja)FEITE, X7 RC CORE
5l EAXM MRS EEBREMA ir_raw_event_handle() Ri#E5h RC decoder FFIA##RD,

ir_raw_event B type S¥ISEZMBKF, AEEXAA:

enum raw_event_type

{
IR_SPACE = (1 <<0),
IR_PULSE = (1 <<1),

IR_START_EVENT = (1<<2),
IR_STOP_EVENT =(1<<3),
I

~No b~ WN

AEFE
Linux-5.4 REGET raw_event_type iZIXEHEE, MRA—1 bool B2MEE pulsey Elittik E ik ialFaY
TR T :

1] int ir_raw_event_store_edge(struct rc_dev *dev, bool pulse)

HbmMNRshE AaviEA:

void rc_repeat(structgc_dev *dev) [[*EE L RigiE */
2| u32rc_g_keycode_from_table(struct rc dev.*dev, ud2 scancode) /*MkeymapIkiSiHmhaad iz 93z "/

MR RCIEHEZH IR KX, FETREFRoIPLIMA T ILNRE, HA txCir B IR ZIXR K,
s_tx_carrier i% & IR FUEUEINE, s_tx_duty_cycle i€ E IR HKA S, %0 NEC 9 33 (BD
1/3) , XHEENABEA L ioctl 1A FIXEHIXLE K 2L,

[

int (*s_tx_carrier) (struct re.dev *dev;ti32 carrier);
2 | int (*s_tx_duty_cycle)(structrc_dev *dev, u32 duty_cycle);
3| int (*tx_ir)(struct rc_dev *dev, unsigned *txbuf, unsigned n);

3.4 RCHEFR(EHBHNEERHFRILIE

Bi, EERBHN, ©FERT input FRSR REPEAT Ihat, HE—XME RC core IR—NIHEH
E4BY, RC Core =M input FRARIRSHENIIZREYN, HBoh— 1 ENEE, ZENSRTBENG
= BRI NARROMA SN, ZEEE 250ms(XMEFT input FRSR rep IERTHIRRINME) NiZ
BENRSTE—MAHEDE, XNAZRRENIIHER 250ms, HRIREMNERES, B2
IR ESH input RAERLIE,

WEAFRE © BRiBeERHRRNERAE. RE—TIF 13
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(1 3588
Mgt T EREBIERBHIRG, FHERRGERBRTINMAZS (BAERTHRANSENS, BEEKSFH,
MARNAEREERES) .

R
\,\“"“ﬂe
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4.1 Kernel menuconfig it &

Linux-4.9 5 Linux-5.4 B9 Kconfig 51t A K—1%, EIELTEDHMITAZENA Kernel menu-
config NECE 77 7%

4.1.1 Linux-4.9

ACEERIE:

Device Drivers
L—>Multimedia support
—>Remote Controller support

BIEER:

1. 1E root B&12 T#41T make kernel_mehuconfig, # A\ Multimedia support Bif, i%# Remote
Controller support. Compile Remote Controller keymap modules, %0E 4-1;

2. 3# N\ Remote/controller decoders Tii, AEFFFEZIFH IR MY, LA LIRC interface driver,
FEE XD, NEEA T LIAREIIRE, W& 4-2;

3. # N Remote Controller devices, FEFFEMEEN RCIFEWRDN, FARESRIEEMN IREEEF
—EW, AIUSEE-—SME=/)\F, BBEHEEBENTIREFRT.
[ 5588

e R328. R30 AZ%%#F GPIO IR IEE), 3%#F SUNXI GPIO IR remote control(Tx/Rx), H1E 4-3;
o R329 AEMZEE%IE SUXNI IR IEZH, %% SUNXI IR RX remote control BA% SUNXI IR TX remote control, dlE 4-4;

WEAFRE © BRiBeERHRRNERAE. RE—TIF 15
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Multimedia support 7
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <¥Y> includes, <N> excludes, <M> modularizes
features. Press <Esc»<Esc> to exit, <?> for Help, <f> for Search. Legend: [*] built-in
[ ] excluded <M> module < > module capable

--- Multimedia support
*** Myltimedia core support **#*
[] Cameras/video grabbers support
[] Analog TV support
[] Digital TV support
[] AM/FM radio receivers/transmitters support
software defined radio support
[] Enable advanced debug functionality on Vv4L2 drivers
[] Enable old-style fixed minor ranges on drivers/video devices
**% Media drivers ***
<*>  Compile Remote Controller keymap modules

[*] Remote controller decoders --->
[*] kRemote Controller devices --->
[] Media USB Adapters ----

< > ISE driver
< > EISE driver
**% Sypported MMC/SDIO adapters ***
< > Cypress firmware helper routines
*** Media ancillary drivers (tuners, sensors, i2c, spi, frontends) #*#*%*

Customise DVB Frontends ---=>
<*>  sunxi video encoder and decoder support
<*> google video vp9 decoder support @§

< > AW tsc module support

< > sunxi nna driver E R

4-1: RCALGEFHEH

ontroller decoders
Arrow keys i nter> selects submenus ---> (or empty submenus ----).
Highlighted eys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. > to exit, <?> for Help, </> for Search. Legend: [*] built-in
< > module/capable

o LIRC bridge

3 decoder for NEC protocol
Enable decoder for RC-5 protocol
Enable decoder for RC6 protocol
Enable decoder for JVC protocol
Enable decoder for Sony protocol
Enable decoder for Sanyo protocol
Enable decoder for Sharp protocol
Enable decoder for MCE keyboard/mouse protocol
Enable decoder for XMP protocol

4-2: decoders &R R E

WEAFRE © BRiBeERHRRNERAE. RE—TIF 16
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Remote Controller devices 7
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded <M> module < > module capable

Remote Controller devices
ATI / X180 based USB RF remote controls
Hisilicon hix5hd2 IR remote control
soundGraph iMON Receiver and Display
Windows Media Center Ed. eHome Infrared Transceiver
RedRat3 IR Transceiver
Streamzap PC Remote IR Receiver
IgorPlug-USB IR Receiver
IguanaWorks USB IR Transceiver
TechnoTrend USB IR Receiver
Remote Control Loopback Driver
GPIO IR remote control
SUNXI IR RX remote control
SUNXI IR TX remote control

> UNXI GPIO IR remote control(Tx/Rx

VVV VY VY VY YV YYD

EEMA A A AAAAANAAAMNAAM

4-3: GPIO IR XspEc B

---> (or empty submenus ----).
es, <N> excludes, <M> modularizes
features. i ? , </> for Search. Legend: [*] built-in
[ ] excluded

Hisilicon
SoundGrap
Windows M
RedRat3 IR
Streamzap PC Remote
IgorPlug-USB IR Re
uanaWorks USB Transceiver
Receiver
Loopback Driver
emote control
<*> SUNXI IR RX remote control
<*> UNXI IR TX remote control]
< >  SUNXI GPIO IR remote control(Tx/Rx)

AA AN A A A NAANAMNA

4-4: SUNXI IR BXshEC & SR

4.1.2 Linux-5.4

ACERRIE:

WRIRFRE © HBEERRRNBMRAT. RE—IRF 17
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Device Drivers
—>Remote Controller support

BRIEER:

1. 7 root B2 TH1T make kernel_menuconfig, i# X Device Drivers, A5 PC $#EHI R #,

AILURIREAIE] “Remote Controller support” EIAR, FAREH NIZIED, %E EE 4-5 ik
T,

XEE—MEBEATER keymap 89, E-TERANAREO, B=1"2RATEEFBEIN
By, SBIOPNRATEFIRERE.

2. # X\ Remote controller decoders TiE, EFFAERZIF IR MY, XEiEFRZE NEC X, 0
4.6 P/~

3. BREEERIS&EWEN, LLR528 A, XEBEARIZ SUNXI IR RX remote control LA& SUNXI IR TX
remote control, ¥1E 4-7 Fi/:

.C 'J n |".3 n [ L NT1Q [
> Device Drivers > F:am:n'a l::nfr:ﬂhr support —
Remote Controller support

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). H1gh11ghted s are hotkeys. Pressing
<¥= includes, =N= excludes, <M= modularizes features. Press <Esc=<Esc> to exit, =?= for Help, rch. Legend: [*]
built-in [ ] excluded =M= module = = module capable

[*]  LIRC user_lnterface
[*] Femote controller decoders
=] Remote Controller devices

o=
=

/

4-5{/Linux-5.4 RC BdE&E

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

the NEC protocol
the RC-5 protocol
the RC6 protocol
the JVC protocol
the Sony protocol
the Sanyo protocol
the Sharp protocol
the MCE keyboard/mouse protocol
the XMP protocol
the 1MON protocel
the RC-MM protocol

AOAA AN A A AN
VMMV WV Y VY

& 4-6: Linux-5.4 decoders &R R HE
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4-7: Linux-5.4 SUNXI IR IXohECE R HE

4.1.3 Linux-5.15

4.1.3.0.1 IR#ZYThEERCE

Allwinner BSP ---
Device Drivers
IR-RX Drivers
<*>|R-RX'S

rt for Allwinner SoCs

o %E$F Allwinner BSP #NT—INECE, N FEFITR:

WEAFRE © BRiBeERHRRNERAE. RE—TIF 19
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4-8: Allwinner-BSP B2 &

o %#% Device Drivers #NT—INEE, N TFEFfR:

4-9: Device-Drivers BCE

o % IR-RX Drivers HNTF—INACE, W FEFIR:

WEAFRE © BRiBeERHRRNERAE. RE—TIF 20
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4-10: IR-RX B9 Drivers Ec & ®

o 1%#E IR-RX Support for Allwinner SoCs HEE AN y

4-11: IR-RX_Support

E=EEMAZE GPIO =X IRRX, NEHERECE:

Allwinner BSP --->
Device Drivers --->
IR-RX Drivers --->
<*> Allwinner GPIO IR remote control

WEAFRE © BRiBeERHRRNERAE. RE—TIF 21
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e %#F Allwinner GPIO IR remote control HEEE R y

.config - Linux/arm64 5.15.147 Kernel Configuration

> Allwinner BSP = Device Drivers > IR-RX Drivers
IR-RX Drivers
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
hotkeys. Pressing <¥= includes, <=N= excludes, <M= modularizes features. Press <Esc=<E
=/> for Search. Legend: [*] built-in [ ] excluded =M= module = > module capable

support for Allwinner SoCs
<*> Allwinner GPIO IR remote control

4-12: GPIO-IR-RX_Support

4.1.3.0.2 IR RiXIhEEECE

£ SDKiRB R TH1T: make kernel_menuconfig
BSP &B453: KLt IR FEUKTHEEFFELLT bsp BCE

#EFE IR-TX Support for Allwinner SoCs HEEE N y

Allwinner BSP --->
Device Drivers ---=>
IR-RX Drivers =-->

<*> [R-TX Support for Allwinner SoCs
—— y 4

4.2 DTSECE

Linux-5.4 5 Linux-4.9 B9 dts BB A —4£, TE9DFER,

4.2.1 Linux-4.9

A R329 evb5-std T2 R4, M dts 2N :

( tina/lichee/linux-4.9/arch/armé4/boot/dts/sunxi/sun50iw11pl-dtsi )

IRIKENAVECE U T

WRIFRE © HiBEERIRRNBMRAR. RE—IRF 22
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}

5

s_cir0: s_cir@07040000 {

compatible = "allwinner,s_cir";

reg = <0x0 0x07040000 0x0 0x400>;

interrupts = <GIC_SPI 113 IRQ_TYPE_LEVEL_HIGH>;
pinctrl-names = "default","sleep";

pinctrl-0 = <&s_cir0_pins_a>;
pinctrl-1=<&s_cir0_pins_b>;

clocks = <&clk_hosc>,<&clk_cpurcir>;

supply ="";

supply_vol="";
status = "disabled";

irl: ir@0x02003000 {

compatible = "allwinner,ir_tx";

reg = <0x0 0x02003000 0x0 0x400>;

interrupts = <GIC_SPI 19 IRQ_TYPE_LEVEL_HIGH=>;
clocks = <&clk_hosc>, <&clk_irtx>;

pinctrl-names = "default","sleep";

pinctrl-0 = <&ir0_pins_a>;

pinctrl-1 =<&ir0_pins_b>;

status = "disabled";

s_cir0 BIMEWIRIITI R, irl RLIMNKXIRATT Ro

MR pinctrl-0 5 pinctrl-1 233 XY E {789 GPIO 5IEIEEE,

RZo

pinctrl B dts X4 EREA:

5 pinctrl B9 dts X3¢

[ tina/lichee/linux-4.9/arch/armé4/boot/dts/sunxi/sun50iwl1pl-pinctrl.dtsi

GPIO 5|HIECEW !

ks

bg

5

s_cir0_pins_a: s_cir0@0 {

allwinner,pins ="PL7";
allwinner,function ="s_cir0";
allwinner,muxsel = <2>;
allwinner,drive =<1>;
allwinner,pull =<1>;

s_cir0_pins_b: s_cir0@1 {

allwinner,pins = "PLT";
allwinner,function = "io_disable";
allwinner,muxsel = <7>;
allwinner,drive = <1>;
allwinner,pull = <1>;

ir0_pins_a: ir0@0 {

allwinner,pins = "PBT7";
allwinner,function ="ir0";
allwinner,muxsel = <2>;
allwinner,drive = <2>;
allwinner,pull =<1>;

ir0_pins_b: ir0@1 {

WRIFRE © HiBEERIRRNBMRAR. RE—IRF
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allwinner,pins = "PBT7";
allwinner,function = "io_disabled";
allwinner,muxsel = <7>;
allwinner,drive = <2>;
allwinner,pull =<1>;

4.2.2 Linux-5.4

XE LA R528_evbl T2Afl, dtsE&iFH:

[ tina/lichee/linux-5.4/arch/arm/boot/dts/sun8iw20p1.dtsi ]

IRECEMT:

s_cir0: s_cir@7040000 {
compatible = "allwinner,s_cir";
reg = <0x0 0x07040000 0x0 0x400>;
interrupts = <GIC_SPI 151 IRQ_TYPE_LEVEL_HIGH=>;
clocks =<&r_ccu CLK_R_APBO0_BUS_IRRX>, <&dcx024M>, <&r_ccu CLK_R_APBO_IRRX>;

clock-names ="bus", "pclk", "mclk";
resets = <&r_ccu RST_R_APBO_BUS_IRRX>;

supply ="";
supply_vol =
status = "disabled";

bg

nn,
)

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", "melk";
resets = <&ccu RST_BUS_IR_TX>;
status = "disabled";

I8

(0 88
dts EBEHNE X5 Linux-4.9 ExH—, FELE Linux-5.4 B clk # pinctrl {E55#17 T 1&8K, dts BECEHIIRAERT,
H5, Linux-5.4 XiBEKE dts BEEREELINS ICHXNESE, tiniiSEstit, i, RMEENEE, SINEASR
FEERBEHTENL, PIN NEBMABIEZXHT.
Linux-5.4 #2388 T sun*iw*pl.pinctl-dtsi B9 PINCTRL B9 dts BEE T, PIN BYBEZEKTE board.dts H,

boatd.dts AT U@ 85 cconfigs Bk¥%, BRIZA:

&pio {
................. //EftpinBl B
s_cir0_pins_a: s_cir0@0 {
pins="PB1";
function ="ir";
drive-strength = <10>;
bias-pull-up;
13

irl_pins_a: irl@0 {
pins="PB0";
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function ="ir";
drive-strength = <10>;
bias-pull-up;
L
................. //EftpinBl B
L
&s_cir0 {

pinctrl-names = "default";
pinctrl-0 = <&s_cir0_pins_a>;
status = "disabled";

5

&irl{
pinctrl-names = "default";
pinctrl-0 = <&irl_pins_a>;
status = "disabled";

5

4.2.3 Linux-5.15

M cconfigs i Bk EINRBKECE B R, FTH board.dts 4.

&irrx {
pinctrl-names = "default", "sleep";
pinctrl-0 = <&irrx_pins_default>;
pinctrl-1 = <&irrx_pins_sleep=;
status = "okay";

5

ZFRIARY SDK B4KF BSP B30 BCEYF; XBERFENR irrx BY status iKE I okay, BEBIF/Z IR 12U
IhEE.

&irtx {
pinctrl-names ="default", "sleep";
pinctrl-0 = <&irtx_pinhs_default>;
pinctrl-1 = <&irtx_pins.sleep>;
status = "okay";

k
ZIABY SDK B3 BSP SO ECELF, ¥ irtx BY status IRE A okay, BERIFFE IR AIXIHEE,

4.3 &N RC keymap

7£ tina/lichee/linux-4.9/drivers/media/rc/keymaps 70 rc_keymap JBX 4, EX IR Hi#ES
linux AREFRHE keycode BIBRET, 40 sunxi FE AR rc-aw-nec.c, EX T NEC hiXiFBES—
MEESIRPEAIBRETR, FHi@iT rc_map_register i, AP WRETE driver TR IR, ATLLE
EXEXRE,

546, 7E include/media/rc-map.h B H0 re_keymap BIENX, X#ETE DTS LRI LIS EXNAR
INEY key BRESER, 40 linux,rc-map-name= “rc-aw-nec” o
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#define RC_MAP_AW_NEC "rc-aw-nec"

\.\*“‘“ea
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5.1 XHH R

RCIREhINZE A INE, 7£dev FRILIEE lirc0IRET R, NAREEE dev/lircO T R[E RCIEFIXL)

HITHIER B, /sys/class/lirc BRR rc NALEXHE R, IUEIBWNTEM:

root@TinaLinux:/sys/devices/platform/soc/soc@03000000:gpio-ir/rc/rc0# ls
device inputl lircO power protocols subsystem uevent

& E protocols, AILIENE RC K& ZIFAY ir il

root@TinaLinux:/sys/devices/platform/soc/soc@03000000:gpio-ir/rc/rcO# cat protocols
rc-5 [nec] rc-6 [lirc]

5.2 IREEN

9N5R RC & IXEHfERE 7 RC Decoder, | WeZl IR RAW BHRE S AIERRE ik, &

AU EEERSRE FER, HERUSEIIRENSEE, 20T

.

T getevent

root@TinaLinux:/sys/devices/platform/soc/soc@03000000: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/event1: 0000 0000 00000000
poll 3, returned 1
/dev/input/eventl: 0004 0004 04fb13ec
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

(0 388
getevent @—FAT LUIREY input SBFHEIRITED input S ESNIA,

Tina RV 2R SDK #B:& B R 1Ak £ getevent, 7E Tina 1R B R T i&E1Tmake menuconfig, 17& £ T E

%I
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Utilities
—>getevent

5.3 MRz A

5.3.1 Tina4.0 SDK B9Mix FZ A

Tina SDK BEEE8#ET RCEZRTH IR RehaMiX N A gpio_ir_test, JRIZERZA: package/
utils/gpio_ir_test, 7£ menuconfig FECE ERIRI{EA, menuconfig BRFINT:

Utilities
—>gpio_ir_test

M2 FaEmERD, IREW (RX) M IR&E (TX) MEksy, HIT gpio_ir_test ap<a0 !

root@TinaLinux:/# gpio_ir_test
usage: gpio_ir_test [options]

gpio ir receive test:
gpio_ir_test rx

gpioir send test:
gpio_ir_test tx <code>

gpio ir send test:
gpio_ir_test loop

(0 388
Tina5.0 Hi% demo HZF 7 ir_test, Z{FEE&IZ: openwrt/package/allwinner/other/ir_test

5.3.2 Tina5.0 SDK BYillit iz A

FEIFTF Linux5.15 AZBY SDK, 27 HBY IR MR HIEITIhRER .

£ SDKRERTHIT: make menuconfig,, #TINTERE:

Allwinner --->
Other --->
<*>ir_test

A EEENE, FERE geteventSRIREY input BHHEIBTH input EHER, WEERR
UTHEFRZIA:
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.contig - UpenWrt Contiguration

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

capable

B 1= T3 4T oo FlashROM Utility (full)
- - T3 4T oo O o T P FlashROM Utility (pci)
e - 1= 4 oo = P FlashROM Utility (spi)
< > Tlashrom-uUsD . ...t e e e e e FlashROM Utility (usb)
2 & TWEEReecoccnanncococcaccacococcaconcecoae manage locks from shell scripts
< > fontconfig............... Fontconfig, configure and customize font access
< > fritz-caldata................... Utility to extract WLAN calibration data
< > fritz-tffs...... ..., Utility to partially read the TFFS filesystems
< > fritz-tffs-nand

< > Ttdi_eeprom...... Tool for reading/erasing/flashing FTDI USB chip eeproms
2 2 fillllllcecorracoocotoccacoococaeeacon Cell phone/modem SMS and control tool
B 2 (ko cccoccoecnco00eca0000000cc000000008000000060880000066088000C¢ GNU awk
=2 e ke s e s s e ne 0B a0n0 0080880000 0080000000 608000000 Data recovery tool
E ( getevent for Android Toolbox
L = o o parse command options (enhanced)
B B 1 1 o TV s 1P GIF utilities
B =T o1 gkermit
<X glmapk2. .o e, glmark2 is an OpenGL 2.0 and ES 2.0 benchmark ---=

< Exit > < Help > < Save > < Load >

5-1: FF/& getevent

5.3.3 M3 IR RX ThaE (Tina4.0)

Mixk IR RX Thee, ®JLAEIENIT. gpio_ir_test rx, N E AT L@ poll BARME rc REFIZEX IR
RAW #0358, ¥t n] LAFE user space #1T IR THiNEEMT. IXshZEW##1TAEMT, RC Core i@id input
FIRMEMTEVIRE, RENZIFHIENY, FILAYE menuconfig TR E. izu%ﬁfﬁﬁ“ﬁa# TN AR
W, REhFTETH MR DRIz,

=ARNZE, EEAY IR RAW 251E, Bl IR JRAZRIBKAETE] (ms) =& 32bit KRR, BEEEFREX
B jEl $E 91 24bit, HiS 8bit A HAERE, Bl ZATREIN raw_event_type, AKX BKAHRIS
BT, B lirc iIREIRE raw 1820, Shigim 2 MERREMZ BHEINE, FITLLIMUERME
Zpkid,

fd = open("/dev/lirc0", O_RDWR);
f (fd <0) {
printf("can't open lircO recv, check driverl\n");
return 0;
} else {
printf("lirc0 open succeed.\n");

if (!'strcmp(argv[1], "rx")) {
err = pthread_create(&tid, NULL, (void *)ir_recv_thread, NULL);
if (err !1=0) {
printf ("create pthread error: %d\n", __LINE__);
goto OUT;
}
do{
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usleep(1000);
} while (! int_exit);

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[0]. events = POLLIN | POLLERR;
poll_fds[0]. revents = 0;

while (!int_exit) {
ret = poll(poll_fds, 1, 12);
if ('ret) {
//printf ("time out\n");
printf ("\n------------------- \ n");
total = 0;
} else {
if (poll_fds[0]. revents == POLLIN) {
size = read(fd, (char *)(rx_raw_buf),

size_t = size / sizeof(uint32_t);
for (i =0;.i <size_t; i++) {
dura =rx_raw_buf[i].& Oxffffff ;
printf("%d ", dura);
if ((total++) % 8==0)
printf (*\n“);

return NULL;

GPIO_IR_RAW_BUF_SIZE)

BRI R R B E R AR 1 TR I AR £ RIXATIME S TRY, BITRER:

root@TinaLinux:/# gpio_ir_test rx
This is 5.* linux kernel

lircO open succeed.

lirc1 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
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J

5.3.4 i IR RX IhaE (Tinab.0)

1. ZREBAIHEAVIEME, ECEIF GPIO BRI IRBZWINEEZ G, HEANRS

2. I\ getevent FF /2 getevent THAE, EAETSRIL TIRE,

3. MEBOITEINRERSIER.

MAER: HEZFIR T, BOTENHIERRE, 0T

root@r wnaLwnux: /# getevent

add device 1: /dev/iwnput/event0
name : "sunx1-keyboard"

add device 2: /dev/iwnput/event2
name : "sunx1 1r_recv"

add device 3: /dev/iwnput/eventl
name : "sunxi-1r-tx"

add device 4: /dev/iwnput/event3
name : "axp2202-pek"

poll 5, returned 1

/dev/input/event2: 0004 0004 00009T4f

poll 5, returned 1

/dev/1nput/event2: 0000 GEOO 0OOEOOOO

5/2: {THMZHEM

5.3.5 M3 IR TX IhEE (Tina4.0)

Mt & EHIT gpio_ir_testtxcode (4% 1) , gpio_ir_testMid demo R T NEC 1 XHI4RES,
MRFEZFEHMDIN, TRM. HEFEEINEER LKEXM code 4iZH NEC thiXBkod, AREES
write BEE N dev/lircl i&& 9,

duty_cycle = DEFAULT_DUTY_CYCLE;
if (ioctl (fd1, LIRC_SET_SEND_DUTY_CYCLE, &duty_cycle)) {
fprintf (stderr,

"lirc0 : 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,
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"lirc0 : could not set carrier freq: %s\n",
strerror (errno));
goto OUT;
}

printf ("irtest : send key code : 0x%x\n", key_code);

size = nec_ir_encode(tx_raw_buf, key_code);
/*dump the raw data*/
for (i =0; i <size; i++) {
printf("%d ", *(tx_raw_buf +i) & 0xO0FFFFFF);
if ((i +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(fd1, (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(fd1, (char *)tx_raw_buf, size_t);
if (ret >0)
printf (“irfest: send %d bytes ir raw data\n\n", ret);

gpio_ir_test KFERFIMIT, BEAENF T/ 0x04fb13ec, BI— 522 R 4bytes B9 NEC code,
X3 key code:/ 0x13, TE gpio_ir_test Pk EAKMBKARTE] (us) , EREEUREY IR RAW #iE

WIBHH—HF, & 8bit KRB AR, {H/24bit SRk BT,

root@TinaLinux:/# gpio_ir_test tx 0x04fb13ec
lircO open succeed.

[ 340.290466] GPIO IR tX:68 rawsamples
send key code : 0x4fb13ec

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

5.3.6 i IR TX Thiek (Tina5.0)

1RMESR
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1. BRI RRIESR O Nir_test tx 0x04b23dc -n 1000, TEIF KIXELLIMNI(E,

2. B—HRFFEIRIN ir_testrx, RBORBR 1 BILLIMTE,

3. BJRAIX 1000 R, BEEREREBEERIEIEUE.

MAEER . WA R RS OFTENE RX R R IXRVEE, RKIXTHAEIER, 0T

root@Tinal inux: /# ir_test tx 0x04fb23dc -n 100

This 1s 5.* 1linux kernel

1Lirc@ open succeed.

lircl open succeed.

irtest: send key code : 0x4fb23dc
9PAO 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
562 562 562 562 562 1687 562 562
562 562 562 562 562 562 562 1687
562 1687 562 1667 562 562 562 1687
562 1687 562

irtest No.@: send 268 bytes ir raw data

irtest No.1l: send 268 bytes ir raw data

irtest No.2: send 268 bytes ir raw data

irtest No.3: send 268 bytes 1ir raw data

irtest No.4: send 268 bytes 1ir raw data

irtest No.5: send bytes 1ir raw data

Bl 5-3: 1k 1 RiXTIAEE

R 2 £k
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6185 578 16306800

5-4: 1k 1 U Thae

5.3.7 il IR LOOP IhgE

JE: Linux5.15 HFFLiZ:Mi A,

gpio_ir_test loop FILUH#TT IRNBEAZBW, HAIXRIEIESN 0x04fb13ec, 100ms &Zix—/X, BILA
B TXTLLIMEC&R R

key_code = 0x04fb13ec;
err = pthread_create(&tid, NULL, (void *)ir_recv_thread, NULL);
if (err 1=0) {
printf ("create pthread error: %d\n", __LINE__);
goto OUT;
}
duty_cycle = DEFAULT_DUTY_CYCLE;
if (ioctl (fd1, LIRC_SET_SENBZDUTY_CYCLE, &duty_cycle)) {
fprintf{(stderr,
"lircO : could not set cartierg@uty: %s\n",
strerror (errno));
goto OUT;

}
carrier_freq = DEFAULT_CARRIER_FREQ;

if (ioctl (fdl, LIRC_SET_SEND_CARRIER; &carrier_freq)) {
fprintf (stderr,
"liccO : could notsét carrier freq: %s\n",
strerror (errno));
goto OUT;
1

/*echo 50ms transmit one frame */

if (argc> 3 &&Istrcmp(argv[2],"-n")) {
cnt = atoi(argv(3]);
for (i =0; i <cnt; i++) {
size = nec_ir_encode(tx_raw_buf, key_code);
size_t = size * sizeof(uint32_t);

printf ("send key code : 0x%x, No.%d\n", key_code, i);
write(fd1, (char *)tx_raw_buf, size_t);
usleep(100*1000);
if (int_exit)
break;
}
} else {
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do{
size = nec_ir_encode(tx_raw_buf, key_code);
size_t = size * sizeof(uint32_t);
printf ("send key code : 0x%x, %d\n", key_code, i++);
write(fd1, (char *)tx_raw_buf, size_t);
usleep(100*1000);

} while (! int_exit);

BABWRBIETTRRIN TR

root@TinaLinux:/# gpio_ir_test loop
send key code : 0x4fb13ec, 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
580581 609 548 1741 548 580 548
614 546 608 549 610 548 579 579
1680578 1711577 579 549 1709 580
17125781708 549 //irrx data

send key code : 0x4fb13ec, 9

110345

1109279612 4514 549 610 579 580 579
1682 546 609 549 581 579 610 549
580580548 610 1709 549 1708 579
582547 17415491709 579 1708 581
1709 548 1710 580 1707 549 1709 579
551578 610548 1741 549579549
611548 610 549 610 549580 579
1680609 1708 550 578 579 1709 548
1743 577 1678 549
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HizH, AIRERERTF[E=ZFHNFFE, BEBETEE = ANFANREEXNIFR, £&EFE
BUARAMERRTREEZ S IR BRI (TR . 2EFWERERNE=
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