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\o.,
B
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AIZhRZS IXSHS 14
Linux-4.9 drivers/media/rc/sunxi-ir-dev.c
Linux-5.4 drivers/media/rc/sunxi-ir-dev.c
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IR-RX3E&]
A

S dLgechic:

2:2: IR-RX IREMIEE

IR-RX £IMEUIRIRET R AAT I MR AR R N B R AT SNEIRSR AT RER, HETHE, &
[E@EAZE input FRIOFMEDAVIREER LkE EEAF=E,

2.3 HHXRKENE

x 2-1: KiENA
ANiE R BA
sunxi & Allwinner F—£&7%! soc BT &
IR £TIMER
RX ZUR

NEC ¥ £ISMN BB HIERIFRKZE A, NEC i@ NEC QA8F X, BT hkhiE
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2.4 BERECENTR

2.4.1 1REMBCE I RA

IR-RX #RRAVIKEFEWMECE (T longan BIRNZBER, ¥ arch/arm/boot/dts/xxx.dtsi, 64 fi
#3: arch/arm64/boot/dts/sunxi/xxx.dtsi, FEAN—NECE:

2.4.1.1 linux-4.9 FiSSEHMES

linux-4.9 & IR RX MEBW FFR:

s _cir@:s_cir@07040000{
compatible = "allwinner,s cir"; //BiEigE, BFMgENEE
reg = <0x0 0x07040000 O0x0 0x400>; / /1R &AL
interrupts = <GIC SPI 106 IRQ TYPE LEVEL HIGH>; //i&&H{ERBIAMT
pinctrl-names = "default";
pinctrl-0 = <&s_cir0@ pins_a>; / /& &ERS I
clocks = <&clk_hosc>,<&clk cpurcir>; / /& & ERRB
supply = "vcc-pl"; / /1% & ERNEIR
supply vol = "3300000";
status = "disabled";
wakeup-source; [ /R TR {E

}i

Hrhs cir0 pins/a BERE T AZE R T arch/arm64(32 (it} arm)/boot/dts/sunxi/XXX-
pinctrl.dtsic. BAECEIN TG

s cir® pins a: s cir0@0{
allwinner,pins = "PH10";
allwinner, function = "ir";
allwinner,muxsel = <3>;
allwinner,drive = <2>;
allwinner,pull = <15;

};

clk cpurcir, clk hosc FEREM FRIZE R T arch/arm64(32 it} arm)/boot/dts/sunxi/XXX-
clk.dtsi, EAEEIWN FFIR:

clk cpurcir: cpurcir {
#clock-cells = <0>;
compatible = "allwinner,periph-cpus-clock";
clock-output-names = "cpurcir";

};

clk_hosc: hosc {
#clock-cells = <0>;
compatible = "allwinner, fixed-clock";
clock-frequency = <24000000>;
clock-output-names = "hosc";

IR © HiB2EREROBIRAR. RE—INF 4
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2.4.1.2 linux-5.4 BigSEHEE

linux-5.4 # IR RX ME B FFiR:

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";
resets = <&r_ccu RST_R APBO_BUS_IRRX>;
supply = "";

supply vol = "";

status = "disabled";

2.4.1.3 board.dts BIECE

EE#F A IR-RX Ih8E, FET longan/device/config/chips/{IC}/eonfig/{ BOARD }/linux-
5.4/board.dts BECEHEXSE:

&pio {
s cir® pins a: s cir0@0-¢q
pins = "PB1";
function = *ar";
drive-strength = <105;
bias-pull-up;
+

s cir® pins b: s ciro@l {
pins = "“PB1";
function = "gpio in";

}i

+

&s cir0 {
pinctrl-names = "default", "sleep";
pinctrl-0 = <&s cir@ pins a>;
pinctrl-1 = <&s cir@ pins b>;
status = "disabeld";

};

WA LAEA sys config.fex, R FAZXHFIERIGERN,

7£ longan/device/config/chips/{IC}/config/{BOARD}/sys config.fex EmEEHE XS

.

[s ciro]
s_cir0 used = 1 //fEReIIMER

U E=NEEBEXHMERMKRNA sys config.fex Fis, board.dts X2, REANIZTEH dtsi
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fcE,

IR-RX IEEpRIRPAVIRIRSE debug_mask TEAFITHITENME BRIFF Ko

2.4.2 menuconfig BtE % FH

linux-4.9 S SITHRHENRNZIEE R, $11T make ARCH=arm menuconfig (64 {IF&HIT
make ARCH=arm64 menuconfig) #ANEEFRE, FRUATTERE:

e B, 1%#F Device Drivers iEHENT—RECE, W0 TEFR:

ceonfig - Linwxsarm 4.9.%6 Kernel Configuratiom

Arfow keys navigate the menu. =Enter> selects submenus ---= (or empty submenus ----]. Highlighted
lettars are hotkays. Pressing <v= includes, =M= axcludes, <M= modularizes features. Prass <EsceEsoe
to exit, <t= for Help, <¢= far Search. Legend: [*] built-in [ ] excluded =M> module &\= module
capable

eneral setup ---=
[*] Cnable laadshle madule support
-#%. Fnable the block Layer -..=

ystem Type ---=

us SUppart -..m

ermel Features ---=

aot aptians - -=

PU PoweroMSREgEmEnL - - - =

Loagafg poant emulation -

seEfepace binary formate -.-=

fower managemant aptions (B4 .=
[ WP twarkin GFE oA -

1rmare DElvers, ---=
1le sysTEmE \Seai
errel hacking --a=
curity OpERERE = 5-=
ryptographic APT ---=
ibrary FAUtines - - o=
1rtualigstian

< Exit = < Help =

2-3: Device Drivers

e 7£ Device Drivers B&IN Fi%#F Multimedia support, 30 FEFfR:
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COmTLg = LR arm 4,.9,.56 Kerpe COonTLuratiaon
Device Drivers

Davy e 1B e
Arrocw keys navigate the meru., <Enter= selects submanus ---= (or empty submenus --..}, Highlighted
letters are hotkeys. Pressing <f> includes, <f> excludes, <M= modularizes festures. Press <Esce<Esos

ta aﬂt. «?= tgr Help, =/= tar Search. Lagend: [*] bunlt-in [ ] excluded =M= module = = module
capable

us devices ---=

= = Memary Techmalogy Dewice [MTD] suppart
«=. pDpyice Tree and dpen Fireware support
= = Parallel port support
[ 1 Block devices

Mise devices ---=

SCST device support - --m
= terial ATA and Parallel aTA drivers (Libata)
1 Miltiple devices driver support (RAID and LWM)
1 open-channel S50 target support

nput device supgart ---=

haracter devices ---=

20 supgart ---=
1 5PI suppart
= SPMI suppert
= H5I suppart

PS suppart ---=

TP ¢leck support

in controllers ---=
1 GPIO Support ---=
= Dallas's l-wire support .
1 Adsptiwve Voltage Scaling class suppart
i pard level reset or power off
-
=
1

ower supply class support
Hirdware Momtoring suppert

eneric Thermal sysfs driver
atchdeg Timer Support
somics Stlicon Backplane - ..=
roadcom specific AMEM ---=
multifunction device drivers ---=
1 voltage and Current Pegulater Support
¢ » Hultimedia suppnrt

—_ A A m—m— —

= Load =

2-4: Multimedia support

e 7£ Multimedia support ECEI Fi&#E Remote Controller support, 301 FEFfR:
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SNy |.|| = L 4 20 RErme Lon
Device Drive H|I|III'I| dia support

L TimEdla Supp I
arrow keys navigate the menu. <BEnter> selects submerus ---= [ar empty submenus ----]. Highlighted
Letters are hotkeys. Pressing == i1ncludes, =M= excludes, =M= modularizes features. Prass <Esce=Esce
te exit, =t= for Help, == for Seerch. Legend: [*] falt-in [ ] excluded =M= module = = module
capable

- Multimedia suppert
dobk Myltimedia core support s
ameras/viden grabbers support [NEW)
Analog TV suppart | NEW]
igital TV suppart [MEW)
AMyFM radio recelvers/transmitiers sugport (RNEW)
nft-larn defired radio support [NEW)

i d upctionality en W4L2 drivers (HEW)
nath old-style ‘h.:-md mnar ranges cn drivers/video devices |HEs)
sde Modia drivers se

omplle Remote Controller keymap modules (HEW]

enate controller decoders (BEW] - --=

remate Controller devicas (MW} ----

b Sunported MMC/SOI0 adspiers s

doim Mpdia ancillary drivers [tuners, sersors, 13c, spl, frontends]) sk
ustomse DVE Frontends -- .=

sunkl video encoder and decoder support (KB

joogle wides wp% decader suppart (KEW)

2-5: Remote Controller support

¢ 7f Remote Controller devices AEZEIN Fi%#FE Sunxi IR remote control, ¥1 FEFfR:
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hvai:v Uliiﬂlﬁ “JilePﬂiﬂ Suppart Hemo e i"“fl"l:?l
Remote Contro
&rrow kays navigate the menu, =Enter= salects submarus ---= [or empty submenus ----). Highlightad
letters are hotheys. Pressing == inclides, =M= excludes, =M= modularizes festures, Press =Esc==Fgo=

to exit, <*> for Help, <f= for Search. Legend: [*] built-in [ ] excluded <M= module <= = module
capable

devices

--- Remppte Coentroller devices

< = Hisilican hixShd2 IR remote cantrol [REW)
= = [Pemote Contral Loopback Driver [MNBW)

= = (P[0 IR remote control [MBW)

= = LAXI IR Legacy feature |NSW)
[1 wixi multi suppart (MEW]

2-6: Sunxi IR remote control

e £ Remote Controller decoders FEEIN Fi%£#F Enable IR raw devoder for the NEC
protocol (NEW) 5 Enable IR raw devoder for the RC-5 protocol (NEW). 1 FEFR
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ccomfig - Linux/arm 4.59.%% Kernel Contiguration
bewice Drivers Wl timedia support Remote controller decoders

it e mtroller decoders
arrow keye nawigate the menw. =Enter= selects submenwes ---= [ar ematy submenus ----]. Highlighted
letters are hotkays, Prassing <v= includes, <fb sxcludes, =M= modularizes features, Press <Esce<Escs
te exit, <t> for Help. == far Search. Legend: [*] bunlt-in [ ] excluded =M= module = = module
capable

- Fempte controller decoders

= = LIRC interface driver [

; raw decoeder
Faw decoder
raw gdacodar
raw decoder
raw decodar
raw decoder
raw decoder
raw decoder
raw decoder

NEC protocol [HEW)

RCS protocal

vt protocal

Sony protocal

Sanyo protocol

Sharp protocol

HWE keyboardfmouse protocol
P protocal

FrETEviipg

2-7: NEC protocol and RC-5 protocol

linux-5.4 £ longan R B R###17./build.sh menuconfig

e B, 1%#F Device DriversEILH N T—RECE, WM TFEFR:
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.config - Linux/riscv 5.4.61 Kernel Configuration

Linux/riscv 5.4.61 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus
----). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for
Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

Hidden Media configs needed for GKI

Hidden Virtual configs needed for GKI

Hidden wireless extension configs needed for GKI
Hiddel USB configurations needed for GKI
Hidden SoC bus configuration needed for GKI
Hidden RPMSG configuration needed for GKI
Hidden GPU configuration needed for GKI

Hidden IRQ configuration needed for GKI

Hidden hypervisor configuration needed for GKI
GKI Dummy config options

Optional GKI features

txecutable file formats --->

Memory Management options --->

Networking support --->

ile systems

Security options --->
-*¥- Cryptographic API --->

Library routines --->

Kernel hacking --->

< Exit = < Help = < Save >

2-8: Device Drivers

e 7E Device Drivers ECEIN Fi#¥ Remote Controller support, 30 FEFfR:

WA © BSEERERHERAE. RE—TF 11
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.config - Linux/riscv 5.4.61 Kernel Configuration
> Device Drivers

Device Drivers
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

[ Adaptive Voltage Scaling class support ----
[ Board level reset or power off ----
[ Power supply class support --->
- Hardware Monitoring support --->
[ Generic Thermal sysfs driver ----
[*] Watchdog Timer Support --->
< > Sonics Silicon Backplane support ----
< > Broadcom specific AMBA ----
Multifunction device drivers --->
*] Voltage and Current Requlator Support --->
|[H] Remote Controller support --->
<*> Multimedia suppor -- >
Graphics support --->
<*> Sound card support --->
HID support --->
[*] USB support ---=
<*> MMC/SD/SDIO card support --->
< > Sony MemoryStick card support ----
[*] LED Support ---=
[ 1 Accessibility support ----

< Exit = < Help = < Save >

2-9: Remotesupport

e 1£ Remote Confroller support At &£ Fi&#% Remote Controller decoders, 31 ~NEFfR:

WA © BSEERERHERAE. RE—TF 12
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.config - Linux/riscv 5.4.61 Kernel Configuration
> Device Drivers > Remote Controller support
Remote Controller support
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

XHEER: WE

--- Remote Controller support
<*> Compile Remote Controller keymap modules

< Exit = < Help = < Save >

2-10: Remote decoeders support

e 7 Remote Controller decoders FEZEI Fi&#FE NEC protocol #l RC-5 protocol, #0F
EPFfR:

WA © BSEERERHERAE. RE—TF 13
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.config - Linux/riscv 5.4.61 Kernel Configuration
> Device Drivers > Remote Controller support > Remote controller decoders
Remote controller decoders
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, <7?> for Help, </> for Search. Legend: [*] built-in [ ]
excluded <M> module < > module capable

--- Remote controller decoders

Enable IR raw decoder for the NEC protocol]
nable raw decoder for the -5 protoco
Enable raw decoder for the RC6 protocol
Enable raw decoder for the JVC protocol
Enable raw decoder for the Sony protocol
Enable raw decoder for the Sanyo protocol
Enable raw decoder for the Sharp protocol
Enable raw decoder for the MCE keyboard/mouse protocol
Enable raw decoder for the XMP protocol
Enable raw decoder for the iMON protocol
Enable raw decoder for the RC-MM protocol

Al
*

VVV VYV VYYVY VED

<
=
<
=
<
=
<
=
<

< Exit > < Help > < Save >

2-11: NEC protocol and RC-5 protocel

e 7£ Remote Controller support HFECE DN & Remote controller devices ¥ T EFfR:

.config - Linux/riscv 5.4.61 rnel Configuration
> Device Drivers Remote ( ller support
(g TTOLller support
Arrow Keys i 2r> selects submenus ---> (or empty submenus
----). Hi i hotkeys. Pressing <Y> includes, <N> excludes,
<M> modula ss <Esc><Esc> to exit, <7?> for Help, </> for
[ 1 excluded <M> module < > module capable

Controller devices --->

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

2-12: Remote Controller devices

WA © BSEERERHERAE. RE—TF 14
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¢ 7f Remote Controller device FEZEIN Fi%FE SUNXI IR RX remote control a1 FEFIR:

.config - Linux/riscv 5.4.61 Kernel Configuration
> Device Drivers > Remote Controller support > Remote Controller devices
Remote Controller devices
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 / X10 based USB RF remote controls
Hisilicon hix5hd2 IR remote control
SoundGraph iMON Receiver and Display
SoundGraph iMON Receiver (early raw IR models)
Windows Media Center Ed. eHome Infrared Transceiver
RedRat3 IR Transceiver
SPI connected IR LED
Streamzap PC Remote IR Receiver
IgorPlug-USB IR Receiver
IqguanaWorks USB IR Transceiver
TechnoTrend USB IR Receiver
Remote Control Loopback Driver
GPIO IR remote control
GPIO IR Bit Banging Transmitter
FWM IR transmitter
SUNXI IR remote control
UNX R TX remote contro
< > Homebrew Serial Port Receiver

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<!

*
v

<

A
\

< Exit = < Help = < 58

2-13: SUNXI IR RX remote control

2.5 IRRSEERIT A

drivers/media/ rc/

— sunxi-ir-dev.c //RENSEE TR, REFH M rc_devéEt, BRIFHBIHEPITLIRRIHITEGHM LR,
F— sunxi-ir-rx.h //TR-RXIEHRK s 4

F— rc-sunxi-keymaps.c //SUNXIFES#EBEITERE, linux3. 10MF &G NENEEHHER S,

b— ir-core.h //EXT rc_devELEk

b— ir-main.c //EXTrc register device, rc_keydownZEiZitREk

— ir nec_decoder.c / /NECHHY RIS S {4

F— ir_raw.c //EXTir_raw_initZEECRINEARDIEHR

F— rc-sunxi-keymaps.c // ¥&BEULEZERIEK

WRINFE © HRB2ERRRNERAR. RE—IF 15
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IR-RX RRFZ @A RC \EZR#HITIRE, FRLARILUERAERRZEO,

3.1 FhaEfEMEO

£R%HF, &BF /proc/bus/input/devices, HIA IR-RX {RRMEIE LIRT =, FTEM Han-
dlers B4,

I: Bus=0019 Vendor=0001 Product=0001 Version=0100

N: Name="sunxi-ir"

P: Phys=sunxi-ir/input0@

S: Sysfs=/devices/platform/soc/7040000.s cir/rc/rc@/input2
U: Unig=

H: Handlers=kbd event2

B: PROP=0

B: EV=100013

B: KEY=2

B: MSC=10

SABEEEAZHR hexdump FHEY event T3, 4 IR-RX RIRREDHIERIIHR, AJUEE
IR-RX 1RIR_EIREVERHE.

/ # hexdump /dev/input/event2

0000000 bcc6é 0000 3dbd 000f 0004 0004 081f 00f7
0000010 bcc6é 0000 3dbd 000f 0000 0000 0000 0006
0000020 bcco 0000 Geld 0009 0004 0004 0801 00f7
0000030 bcct 0000 0eld. 0009 0000 0000 0000 0000

Hrh, 7EI3REXE| event TTRBEIER, HINTTLUSTONXLELRIE: STHF%X 4 1NFTHE hex-
dump TENNKEEFE, FEHEENE 16 FTHREKIE, struct timeval 57 8 NFT, EEA
= 2 MFEPH type; 2 NFTHHW code, 4 MFETH value, EFEXIMBAIUTEARAZRBHES
input event EMFEEE,

android =BT getevent RIABUANIZEREE, fEAR LA hexdump /dev/input/event2
£, BERZEWNT:

Usage: getevent [-t] [-n] [-s switchmask] [-S] [-v [mask]] [-d] [-p] [-i] [-1] [-q] [-c
count] [-r] [device]
-t: show time stamps / /BUEBFTENBY &)
don't print newlines
print switch states for given bits
print all switch states
verbosity mask //fTEMREWNEZER, BENHRELERES

[ T T |
< N un S

IR © HiB2EREROBIRAR. RE—INF 16
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-d: show HID descriptor, if available
-p: show possible events (errs, dev, name, pos. events)
-i: show all device info and possible events //HTENEEMEENARKER
-1: label event types and names in plain text //4TENH bIRSE(HERY
-q: quiet (clear verbosity mask) [/ RITENGERER, RIEREN
-C: print given number of events then exit
-r: print rate events are received

AI U@ cmd # A adb shell BN getevent -1 /dev/input/event2 &

WRAFRE © BseEREROERAE. RE—TNF
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TEE—TARE IR-RX RIRAVIZEB AR — Demo. i30T

#include <stdio.h>
#include <linux/input.h>
#include <stdlib.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <sys/time.h>
#include <limits.h>
#include <unistd.h>
#include <signal.h>

#define DEV_PATH "/dev/input/event0" //difference is possible
const int key exit = 102;

static int keys fd = 0;

unsigned int test keyboard(const char * event file)

{

int code = 0, i;

struct input event data;

keys fd=open(DEV_PATH, O RDONLY);

if(keys fd <= 0)

{
printf("open %s error!\n", DEV PATH);
return -1;

}

for(i = 0; 1 <,10; i+¥)

{
read(keys fd, &data, sizeof(data));
if(data.type == EV_KEY && data.value == 1)
{

printf("key %d pressed\n", data.code);
}
else if(data.type == EV_KEY && data.value == 0)
{
printf("key %d releaseed\n", data.code);

}

}

close(keys fd);

return 0;

}

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

{

IR © HiB2EREROBIRAR. RE—INF
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int rang low = 0, rang high = 0;
return test keyboard(DEV_PATH);

% Demo FRREY IR-RX #BRATF KEY B9 EIREMH (HthEM) o HEF 10 RiEURHE
HikEMHEAN, FEEREBNERINE,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 19
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