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1. CECfai4y

1.1 CECHE X

CEC 4:#5 & Consumer Electronics Control, ¥H2%ZSH T, NH A A HDMI 2R
FERLWT B4 IR AL B R H T EE R — R B, I B — AN 18 35 58 R AT X i S T 2 ) % g 3E A T

ﬁﬁ@ AR IR R
) -. @
ﬁﬂﬂl"ﬁaﬁ A EE
iR E iR
o, ——) S o e—
R = AL A A

RN, T DU T R 2 e (R I Ps f FEAL AN G, o P 8 BB 8% [ I 42 o) R & 1

1.2 CECTHi i/

CEC fBUE — A RGN BT H IS 5 I8 7 i 0 LB BB E R B — MR o Bt %, 38 IS HDMI 2%
ERE A E LT TR, SRR, 5 S I RBERAE R, ARG S S A e
7'3?1% CEC el 4k LAz AT R g MBIk 1 e %, T AT RGE N B0 L AT W B . i
EDID Jy CEC W% HH BTA W& o Fe A Ei bl . AN H A REH — AN el .

DVD FIER
Fa K 1 0 ) _
~ S TV
~ 0.00.0
J  ANEBIALEE/ =
D-VHS N -
2200  F---- WA s -
2.00.0
PVR sT8 CEC
2310 [ _ _ _ ] 23000 P 209090900 m—————- EQID

F—MERF] CEC M S 2 LRI AR L A0 2 WL, % SOZBERRIRA. S — b A H g
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Address Device

0 TV

1 Recording Device 1

2 Recording Device 2

3 Tuner 1

4 Playback Device 1

5 Audio System

6 Tuner 2

7 Tuner 3

8 Playback Device 2

9 Recording Device 3

10 Tuner 4

11 Playback Device 3

12 Reserved

13 Reserved

14 Specific Use

15 Unregistered (as Initiatgr address)
Broadcast (as Destination address)

g g B R Hh L R AR I B PR, i &% SRC A DST HiuhibA#H [ ¥ POLL MSG SRHiA bR & 7 L4 1k
il % 2% 5 H



No Physical
o

Assigned physical address /

send polling message to first

device type address

~

bus busy = message failed /
PhysicallAddress lost send polling message to first device type address

i

no acknowledgement

|

acknowledgement /
send polling message) to second device type address

bus busy message failed /

send poling message.jo second
device type address

Higher Davice no acknowledgement
type Address |

3

acknowledgement (more addresses fo tesill

send polling message to next higher address
of device type

Unregistered

Devica Address acknowledgement (alf addresses of device type fested)

CEC W& 2 s 18 & i% CEC MSG SRszH.

Device 1 Device 2

User Interaction

I
I
: Additional Information
I
I
I
I

<Message> [Parameter]

e i

I
I
|

<Response> [Parameter] :
I
I
|
I

CEC MSG HZ A s #Block#l %, Block FI#%3041F, i 8 bit #] Header/Data 1 1 bit f] EOM {2 Fll
ACK Pk, Hrp EOM KRG BIEHHE, N 1 R RASZ% CEC MSG B4 45 1 5 8235 A Bl
T . ACK AWML, KiEFEHLEN 1, BT RINCEIZMSG, NPKILE N 0, R L lFI$
o

Header/Data Block

/7 16 |5 |4 |3 |2 |1 ]0]- -

Information bits EOM ACK




Header Block J CEC MSG HJ%8— Block, Information bits /5 4 2 &% /5] Logical address, 1& 4 7K
U7 ) Logical address. Data Block [1] Information bits )l /& OPCODE 524§ .

2. CEC/RIZA-4H

2.1 Android CECHEZE A48

2.1.1 Android CECHE Z2 iR

HTRZ ) F{EH 7 HDMI-CEC FrifE, XERAE ) /A MRS BB —E TIERCNTRE. (B2, H
FRA I SEB HDMI-CEC 7 VEAN M, i HOX S & e S RF I Thae LA 25, RmfbA 154 6
SEAHA . BT UAVH 2 AR T BRI A AN A RRSCHF CEC (177 i ELAH 2 8] B8 HE 25

Fifi%& Android TIF(TV Input Framework) 15| N\, HDMI-CEC il:AH B & & e imi@tsk, It Haenw
KPR B I PRI He A PE R . Android il T — > R4tk % HdmiControlService K fif X /N Ao

$E4 HdmiControlService /£ 4 Android ZEZS—&75,  Android Ay 5B LLF H s

FF A TS24t HDMI-CEC HIARMESEIL, X2/ b B s Z M A o ELART, | R & ARATH
C.HJ HDMI-CEC, =l fii F] =77 RO R TT %

HdmiControlService /& —M%F H 7 37 _E X & A4 H ) HDMI-CEC ¥ %485t R 47 A Android 55 .
Android 7EMEA M O Mo R T, I HML A LB A EEIR LR TIRZ A -
Wo XN CEC MREAEMRERME MU M T ARGF P47, DA & w] DU T F P S AE A8 ™ i o

2.1.1.1 HdmiControlService

HdmiControlService &1 RSt ) HAthH4 (F140 TIF. Audio lR%s. HIFEE RS S —ERLI CEC Ff
. B HER 7R CATT E € X CEC 2| #3445 1) H 1 52 18] 51 ¥) HDMI-CEC R R )= . PAK
PEAUHHIA T HDMI control service FJSZEL .

NN T Android HDMI-CEC SZ I 5% 8 (1 4 BT 45 -

o —/ME P HdmiControlManager [W) 5 AR I8 H #&48E APT. R GRS 4140 TV Input Manager IR 55 H1
Audio g 55 AT LLELIRAE AR AN
® Tﬁﬁ%ﬁiﬂ::

frameworks/base/core/java/android/hardware/hdmi

o XAMRSS VT AT R SCRE 2 MR (I R
. 4ﬁﬁgﬁiﬂ::

frameworks/base/services/core/java/com/android/server/hdmi

* HDMI-CEC I i {F4ili G JZARARAEAE A 30T LA A0 BE 25 (B AE B AN S5 WL Z TR AN R TR ml
AR A ROBEA 3 52 1) 5E SORSEILE S5z -
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Custom CEC
Controller

Driver

Before Android 5.0

L] Provided by:
HDMI Control

Service

HDMI-CEC
HAL

Android 5.0

L
Settings

Provided by.

Vendor-Specific
CEC Settings

HgM[

Control

TV Input

Framework Mangger

2.1.1.2 HDMI-CEC HAL

Vendor-Specific
Command
Handler

Manager

JAE CEC R4S RIEAER, 2% Android $2 461 & SCRSZEL HDMI-CEC HAL. HDMI-CEC HAL £
GRS, il APLK RIGERE (OrleARBU B NS $#=24t4 L2

B I R A A SCRE ) APT YR 40 R«
TX/RX/ZA::

e send message

e register event callback

e get physical address

e get version
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e get vendor id

e get port_info
AR

e add logical address
e clear logical address

e is_connected set_option

e set audio_return_channel

DL 255 T API 11 HDMI-CEC HAL 5& X 4 5% :

#ifndef ANDROID INCLUDE HARDWARE HDMI CEC H
#define ANDROID INCLUDE HARDWARE HDMI CEC_H

/*
* HDMI-CEC HAL interface definition.
*/

typedef struct hdmi cec device {

/**
* Common methods of the HDMI-CEC device. This *must* be the first member of
* hdmi cec device as users of this structure will cast a hw device t to
hdmi_cec_device
* pointer in contexts where it's known the hw device t references a
hdmi cec device.
=

struct hw_device t common;

/*

* (*add logical address) passes the logical address that will be used

* in this system.

*

* HAL may use it to configure the hardware so that the CEC commands
addressed

* the given logical address can be filtered in. This method can be called

* as many times as necessary in order to support multiple logical devices.

* addr should be in the range of valid logical addresses for the call

* to succeed.

*

* Returns 0 on success or -errno On error.

*/

int (*add logical address) (const struct hdmi cec device* dev,

cec_logical address_ t addr);

/*

* (*clear logical address) tells HAL to reset all the logical addresses.

*

* It is used when the system doesn't need to process CEC command any more,
* hence to tell HAL to stop receiving commands from the CEC bus, and change
* the state back to the beginning.

*/

void (*clear logical address) (const struct hdmi cec device* dev);



/*
* (*get physical address) returns the CEC physical address. The

* address is written to addr.

* The physical address depends on the topology of the network formed

* by connected HDMI devices. It is therefore likely to change if the cable

* is plugged off and on again. It is advised to call get physical address

* to get the updated address when hot plug event takes place.

*

* Returns 0 on success or -errno On error.

*/

int (*get physical address) (const struct hdmi cec device* dev, uintlé6 t*

addr) ;

/*

* (*send message) transmits HDMI-CEC message to other HDMI device.

* The method should be designed to return in a certain amount of time not
* hanging forever, which can happen if CEC signal line is pulled low for
* some reason. HAL implementation should take the situation into account

* so as not to wait forever for the message to get sent out.

* It should try retransmission at least once as specified in the standard.

* Returns error code. See HDMI RESULT SUCCESS, HDMI_ RESULT NACK, and
* HDMI RESULT BUSY.
*/

int (*send message) (const struct hdmi cec device* dev, const cec message t*);

/*
* (*register_event_callback) registers a callback that HDMI-CEC HAL
* can later use for incoming CEC messages or internal HDMI events.
* When calling from C++, use the argument arg to pass the calling object.
* It will be passed back when the callback is invoked so that the context
* can be retrieved.
=/

void (*register event callback) (const struct hdmi cec device* dev,

event callback t callback, void* arg):;

/*
* (*get version) returns the CEC version supported by underlying hardware.
*/

void (*get version) (const struct hdmi cec device* dev, int* version);

/*
* (*get vendor id) returns the identifier of the vendor. It is
* the 24-bit unique company ID obtained from the IEEE Registration
* Authority Committee (RAC).
*/
void (*get vendor id) (const struct hdmi cec device* dev, uint32 t*

vendor id);

/*

* (*get port info) returns the hdmi port information of underlying hardware.
* info is the list of HDMI port information, and 'total' is the number of

* HDMI ports in the system.

=y

void (*get port info) (const struct hdmi cec device* dev,



struct hdmi port info* list[], int* total);

/*

* (*set option) passes flags controlling the way HDMI-CEC service works down
* to HAL implementation. Those flags will be used in case the feature needs
* update in HAL itself, firmware or microcontroller.

=/

void (*set option) (const struct hdmi cec device* dev, int flag, int value);

/*

* (*set audio return channel) configures ARC circuit in the hardware logic
* to start or stop the feature. Flag can be either 1 to start the feature
* or 0 to stop it.

*

* Returns 0 on success Oor —-errno on error.
=y
void (*set audio return channel) (const struct hdmi cec device* dev, int
flag);

/*
* (*is_connected) returns the connection status of the specified port.
* Returns HDMI CONNECTED if a device is connected, otherwise

HDMI NOT CONNECTED.

* The HAL should watch for +5V power signal to determine the status.
=/

int (*is_connected) (const struct hdmi cec device* dev, int port);

/* Reserved for future use to maximum 16 functions. Must be NULL. */

void* reserved[l6 - 11];

} hdmi cec device t;

#endif /* ANDROID INCLUDE HARDWARE HDMI CEC_H */

&8l API, CEC AR5 ] LAF] FREA4: %5 95 5k A2 3% /U HDMI-CEC #r 4. BCE L EKWE, IF (i) 5
JEJZ T4 CHALE Android RGUAL T AU 61 57 CEC ##1) L ARMAb 280473815

2.1.2 HRAREBRE

CEC DIfefi kA gt 5 i a0 T -
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B B

CEC a0 &845, &3 CEC Physical address Fll

kernel/drivers/media/cec/cec-adap.c Logical address )45, CEC EVENT 1 MSG Wk 1]
IR

kernel/drivers/media/cec/cec-api.c $21it IOCTL £ USER SPACE i .

kernel/drivers/media/cec/cec-core.c CEC H#& M -

kernel/drivers/media/cec/cec-notifier.c B %1 CEC YX5Physical addressfI22 5 .

CEC EDID #ii#hZhfit. 3%y M EDID H13KHX Physical
address.

kernel/drivers/media/cec/cec-edid.c

kernel/drivers/gpu/drm/bridge/synopsys/dw- DW-HDMI CECHRZl . EESLHXDW-HDMI CEC F

hdmi-cec.c fEa HIHAE

Android XA EEAZ LT :
B 2 Pt B
hardware/rockchip/hdmicec/hdmi_cec.cpp ?;2“ T PECEC HALKY

F AT — ARSI
%} kernel [f] CEC MSG

A EVENT KW, 3
et

hardware/rockchip/hdmicec/hdmicec_event.cpp

AR IE R HDMI
frameworks/base/services/core/java/com/android/server/hdmi/HdmiControlService.java )9 2 CEC $&ifil
LIRSS .

I CEC Ky 2 A
fEo AL a4
CEC &I T R4
HAL. Y#| CECHE )G
HEAT R AT I 4 R 25 5
IR

frameworks/base/services/core/java/com/android/server/hdmi/HdmiCecController.java

RGP AR — N
M CEC #4192, &b
FRATGE AR DA B IS B AT o
FEE W41 CEC MSG
S VR FH R R T A A AL B
B,

frameworks/base/services/core/java/com/android/server/hdmi/HdmiCecLocalDevice.java

% H T PLAYBACK
Wk, PRAHECEO.

frameworks/base/services/core/java/com/android/server/hdmi/HdmiCecLocalDevicePlayback.java

2.2 Linux HDMI CEC ) A i BH

Linux b 7] DU# Fv4l-utils$#@ i cec-ctl T B, Skl Ay 24T HICECH %
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2.2.1 vdl-utilsff] 22 3%

o fEdebian b, A/ AT LLEIE DL T 4 %34 v4l-utils:
sudo apt-get install v4l-utils
e {Ebuildroot I, A/ ] DU L E DL F 4 BRIk Tk 22 F val-utils:

BR2 PACKAGE LIBV4L=y
BR2 PACKAGE LIBV4L UTILS=y

222 Hkw4

o Playbackfiy % :
[root@rk3288:/]#cec-ctl --playback -o Rockchip -V Oxaabbcc -M -T
%Bﬁiﬁ Hj lOg:

CEC_ADAP_G CAPS returned 0 (Success)

CEC ADAP G PHYS ADDR returned 0 (Success)
CEC_ADAP S LOG ADDRS returned O )
CEC_ADAP_S LOG_ADDRS returned 0 (Success)
CEC_ADAP G LOG ADDRS returned 0 )

(Success

(Success
Driver Info:

Driver Name : dwhdmi-rockchip

Adapter Name : dw_hdmi

Capabilities : 0x0000000e

Logical Addresses

Transmit

Passthrough

Driver version : 4.4.167

Available Logical Addresses: 4

Physical Address

1

Logical Address Mask

CEC Version : 2.0

Vendor ID : Oxaabbcc

.0.0.0

0x0010

Logical Address 4 (Playback Device 1)
Primary Device Type Playback
Logical Address Type Playback

All Device Types

Device Features

Monitor All mode is not supported,

Playback
RC TV Profile : None

None

CEC_S_MODE returned 0 (Success)
CEC_DQEVENT returned 0 (Success)

CECHIA L & AT HASE B

HIZZ H., Htlvendorid. osd name. CECHRAS:

falling back to regular monitoring
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Received from TV to Playback Device 1 (0 to 4): CEC MSG GIVE DEVICE VENDOR ID
(0x8c)

CEC_RECEIVE returned 0 (Success)

Transmitted by Playback Device 1 to all (4 to 15): CEC MSG DEVICE VENDOR ID
(0x87) :

vendor-id: 11189196 (0x00aabbcc)

CEC_RECEIVE returned 0 (Success)

Received from TV to Playback Device 1 (0 to 4): CEC MSG GIVE OSD NAME (0x46)
CEC_RECEIVE returned 0 (Success)

Transmitted by Playback Device 1 to TV (4 to 0): CEC MSG SET OSD NAME (0x47):
name: Rockchip

CEC_RECEIVE returned 0 (Success)

ML, AL S i K iEstandby {5 S

Received from TV to all (0 to 15): CEC_MSG STANDBY (0x36)
CEC_RECEIVE returned 0 (Success)

MMM RIE, AL P A AROE A OE B

Received from TV to all (0 to 15): CEC _MSG SET STREAM PATH (0x86):
phys-addr: 2.0.0.0

CEC_RECEIVE returned 0 (Success)

Received from TV to all (0 to 15): CEC MSG ROUTING CHANGE (0x80):
orig-phys-addr: 0.0.0.0

new-phys-addr: 2.0.0.0

CEC_RECEIVE returned 0 (Success)

 One-touch-play i 4:

[root@rk3288:/]# cec-ctl --help-one-touch-play

One Touch Play Feature:

--active-source=phys-addr=<val> Send ACTIVE SOURCE message (0x82)
--image-view-on Send IMAGE VIEW ON message (0x04)

-—-text-view-on Send TEXT VIEW ON message (0x0d)

MEETV
[root@rk3288:/]#cec-ctl --image-view-on -to 0
e Standbyfi4:
[root@rk3288:/]1# cec-ctl --standby --to 0

CECH I EHEZmA A, nliEidcec-ctl --help K15
EREI
o H BTIE AR SRR I TV 3 PR AR B FEER T 285 P B AT R AL AL ) A

FEHLAT 25222 Playbackiii 4, {EULEICEC MSG STANDBY, il &4t
echo mem > /sys/power/state HtR] PASZHLE A i i) [E 25 FFH L
e fist B0 & Bltrust AR R LS cec-clk, hdmi phyZEAO3AE, L aTIE BRI A SZ R .



o FFAEFTHHDMIW 40 S2 FF CEC ThiE, 1E LA TViReFHDMIE /R % % & % 23 CEC L2 TR
S EICEC 84

2.3 CECRHRMBENH

2.3.1 CECHI B TR

2.3.1.1 CECIR h 3% Mt i 72 145 £

dw-hdmi-cec.c Cec-Core.c cec-notifier.c

1: dw_hdmi_cec_probe(}

2 : cec_allocate_adapter()

3 : cec_notifier_get()

6 : cec_register_cec_notifier()

41 cec_reqister_adapter() h— 5 : cec_devnode_register() >|::|

7 : cec_notifier_register()

CEC Wzt At an & s
e dw_hdmi _cec probe:

SERL CEC IR TAE, ¥ KRG R CEC W& 55LPR1 CEC M RfT K, EEFEXT CEC AHK
AT RIVIGEECE , 58 CEC MSG WU I 1 R Wt (cec->irq) %%

e cec_allocate_adapter:
(1) 5ERL T adapter ) 2 5 EC -
adapter Z5 A1

struct cec adapter ({
struct module *owner;
char name[32];
struct cec_devnode devnode;
struct mutex lock;

struct rc dev *rc;

struct list head transmit queue;
unsigned int transmit queue sz;
struct list head wait queue;

struct cec data *transmitting;
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struct task struct *kthread config;

struct completion config completion;

struct task struct *kthread;
wait queue head t kthread waitgqg;

wait queue head t waitqg;

const struct cec adap ops *ops;
void *priv;

u32 capabilities;

u8 available log addrs;
u32 monitor all cnt;

u32 monitor pin cnt;

u32 follower cnt;

struct cec fh *cec follower;
struct cec fh *cec initiator;
bool passthrough;

struct cec log addrs log addrs;
u32 tx timeouts;

#ifdef CONFIG CEC NOTIFIER
struct cec notifier *notifier;
#endif
#ifdef CONFIG CEC PIN
struct cec pin *pin;
#endif

struct dentry *cec dir;

struct dentry *status file;

ul6é phys addrs[15];

u32 sequence;
char input name[32];

char input phys[32];
char input drv[32];

Bt L HR S (Y L A Al % T L TR R



2 K
transmit_queue

transmit_queue sz

wait_queue

transmitting
kthread config
config_completion
kthread

kthread waitq

ops

capabilities
available log addrs
phys_addr
is_configuring
is_configured
follower cnt
cec_follower
cec_initiator
passthrough
log_addrs
tx_timeouts
notifier
phys_addrs

sequence

Ui B
CEC MSG % &£ B BAF o
CEC MSGH} K i£7H B RIBAFIK FE

PEFENT & H 1K) CEC MSG [HIi . MSG #4744
FEHEZBAF, 4T RA A % D)6 .

AT IEERIZH) CEC MSG

e & CEC MR LI B 1T 2 -

4% CEC MR B e G S & .

T CEC MSG Ki%&B\FIE BRI Z6F2 cec_thread_func HFHIRFT o

cec_thread_func I FEBAF

adapterft) callbacks, 1# J kernel/drivers/gpu/drm/bridge/synopsys/dw-hdmi-

cec.c
adapter &€ M) D) g

T KA 3REL Logical address #{ & .
4 Physical address.
HHTIEAE AT VIR BCE .
WITEAIC & 5 o

follower %, AT %NM 1.

M HTHY) cec_follower, METRRAN the
R cec initiator, 4RTAA N fhe
24117 cec follower #& 73 N passthrough #i3.

T E A0 E K Logical address, —/NELEZ A,
K% CEC MSG it e, — et kA izd6 -
cec notifier

Physical address, %1572~ Logic address s )1 it

adapter &% CEC MSG HJ¥'5, FTIBSF reply 1 MSG.

(2) B17TEH CEC MSG f£5iBAFI I ZEFE cec_thread func.

(3) BLEcec adapterJ DJRE, FEANULH L K.

TR, BEATSERR I MSG K54 fil



(1) 58 CEC &1 RHIEM -

capabilities

CEC_CAP _PHYS ADDR
CEC_CAP_LOG_ADDRS
CEC_CAP_TRANSMIT
CEC_CAP_PASSTHROUGH

CEC_CAP _RC

CEC_CAP_MONITOR_ALL

CEC_CAP_NEEDS_HPD

CEC_CAP _MONITOR PIN

e cec_register adapter:

Al

Fi P 202 %€ Physical address.

F P2 420 52 Logical address.

FOVFH 1 JE %% CEC MSG.

CEC JREh AL EI ) CEC MSG, E# LA 25,
SCRFREAE IR A CEC,

CEC Rzh#k s CEC MSG, 3R KRIES H N,
DEBUG Hi&.

W {E HDMI HPD pin v =i 43 A CEC.

CEC 33 Wi CEC pinf281k .

(2) FZR% CEC DEBUG 7 S M .

e cec_register_cec notifier:

A Mtcec notifier, F#f#1 2 Hadapterdf i€ .

2.3.1.2 CECHI s 4 % B A2 & A

CEC DhEeBIEW A, FHEHAT EMIKPIIGILE B . 7B HE1T CEC ThREFISSTT LK flifE
HIghE 51717 ; CEC J¥zlconfigure H)5E A& T/E. HH FRAMEWORK. INI. HAL [H#HIC A2 A

7N

i H FAE

Logic address
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HdmiCed ocalDevicePlavback.java HdmiCedl ocalDevice. java HdmiControlService.java idmiCecController. jgvs

com android server_hdm Hdm:ec:unuuuergg‘

hdmi \:E(.@E‘

3 : nativelnit) s

4: controller. initQ |_|

5 : initializeCec)

7 : nativeSetOption()

T 8 : hdmi_cec_set_option()

& : mCecController.setOption()

9 : initializel ocalDevices()

110 : HdmiCecLocalDevice. create!
HelmiCecLocalDevicePlayback(}

12 : localDevice.init()
13: getPreferredaddress()
14 : localDevices.add()

15 : dearlocaDevices()

16 : mCecController.dealogicalAddress()

L - i
I_,| =T 18 : hdmi_cec_dear_logical_addrest

19 : mCecContraller, dearl goolDevices)

20 : allocateLogicalAddress()
21: mCecController. allocattel ogicaladdress()

¢

0

22 : handleAlocateLogicalAddress()

23: sendPollMessage()

25 ; hdmi_cec_send_message|

24: dCecCommand() 26 : set_kernel_logical_address()

27 sioctl)

eturn log_addrs

etumog_addrs
return log_addrs L L

451 calback.onAllocated

46 : mCecController.addLgcalbevice)

47 : mCecController addLogicalAddress()
48 : nativeAddLogicalAddress()

0 : hdmi_cec_add_logical_addressQ)!

49 : allocatedDevices. add()

51 : onlnitializeCecComplete ()

52 : notifyAddressAllocated()
53 1 handleAddressallocated()

4 onAddressAllocated) 55 : mService.sendCecCommary|
: mCecController.sendCommand()

3

57 : nativeSendCecCommand()

58 : hdmi_cec_send_message

59 : setPreferredaddress()

Horh Oy IR

¢ initializeCec:



initializeCec AMIIGLITFE I E BRI, AHEHNWIGENIERE, KRESHVUGWEE, BB HAR
CEC HHEAI AT initializeCec HATHIIRILIC B . FE 52 T localdevice FIW]IAIL (HAETZZH RS HF TV
M PLAYBACK Wi 4%, RK J7 %54 N PLAYBACK #4%) , Logical addressf45 7€ LA f& CEC JF55H
fHRE

¢ initializeLocalDevices:

(D KB IH¥I461k CEC localdevice, tHE[I61]## HdmiCecLocalDevicePlayback.

(2) localDevice.init 52181 18 F getPreferredAddress ¥ 3RIUR 77L& K
"persist.sys.hdmi.addr.playback". #Z i A ¥ % D440 E i HA™ Logical address, NSk #iZ bk 7F
Uho BTN MIZ B IS — NI 4R (PLAYBACK B 55— Ml 90x4) .

(3) localDevices.add ¥ #1415 K[ localDevice s % %12 localDevices 2471,

e hdmi cec set option:

PIGACILRE o 2 F 2 HAL J2 {68 CEC BIRHRITR, W R R PR:

JF R L]

Mg BN false I, U Fl<Image View On>BY <Text
View On>ix & CEC W H #ilE 2 Ml R 4 [¥ICEC

HDMI_OPTION WAKEUP MSG, WA RGMFFHLH LR BT S FTARA
A S CEC Mg KRG ThRe, FTLASbr Fizdt
KB LBrER

A[AAE CEC ThEEm BT %, MW E N false I,
HAL AR IEMBWAEM CEC MSG, CEC HfgH
K. JE W E A CEC TR TF kit 4T
FF%o

HDMI OPTION_ENABLE CEC

RGN BB R false, MOEEABEE N
true. MiXEN false B, RZHERFNFHLE L

HDMI_OPTION_SYSTEM_CEC_CONTROL k[ JCEC MSG, ¥ HIKZEHETFAI. HANZI W
TEFRER, 5 SEARA LI CEC Mefif R T RERT
A RESUNINAR G T R o

e allocateLogicalAddress:
FEESE AT 48 % Logical addressff) T4 .

(1> A HAL #J hdmi_cec_send message ,/Ki% POLL MSG, 4k i%—EXE POLL MSG J5m N AR N
NACK i (7 HHdmiConfig. ADDRESS ALLOCATION RETRY #5E) Wik 52 £ FH i% bk«

(2) M HAL ] hdmi_cec_add logical address, 4% ] Logical address & %5 K2 0K3] o

(3) ghE MG, 7 onAddressAllocated i %1% CEC MSG #2111 K i%# T4 CEC
MSG (ReportPhysicalAddress%) .

XA FRERAEE—AN A . ARYE CEC PY Logical address 145 5€ 75 2 CEC %% & tH POLL MSG, 43
Atiikxs POLL MSG oM R (NACKD B, Ui B etk Jo 1% 5 F - 3k g i A AR 5 4 1Y) Logical

address.

‘% . FRAMEWORK 7E4 58 Logical addressi), KR S22 A HAL # hdmi_cec_send message L%
R HEF TR POLL MSG, #9760 S 3% e i bk 98 e o M JE A R R 90 bk 253K 3) . Tiikernel
CEC 9K 3l I 75 B8 i 56 56 I UR 6 1) configure, JEIFIOCTL CEC_ADAP_S PHYS ADDR K585 /45
R, PG E bk Bk EIXZ AT, ARV EEEEH A send_message FIF% 1K B 424 1% POLL
MSG.



PIFRAERIANR, R il HAL AT @ERCAL A BE5E . 24 FRAMEWORK i H]
hdmi_cec_send_message &% POLL MSG i, j#id IOCTL CEC_ADAP_G_LOG_ADDRSK3kHY kernel KX
BILH 4852 #T Logical address. 7 383 M AR 405E Logical address (CEC_LOG_ADDR_INVALID) i
IOCTL CEC_ADAP_S LOG_ADDRS Ki#4745% . & IS A0 E Logical address, Hihik5 FETER
(¥ POLL MSG H i hiE AR R, IR [l NACK 45 b2, #46@ HBEEAN R, IR [E] success, 1XFF
FRAMEWORK #t£xi%#% N — Ml 47 POLLING, HE 3| 1215 kernel Bkl AR ] o

kernel cecHX BN M 4G4t 158 B i A2 00 BT

systemcall cec_config thread func

27 ioct() '

¥

28 : cec_adap_s_log_addrs()

]

29: _ cec_s_log_addrs()

t]

30 : cec_daim_log_addrs()

{]

31 : kthread_run() i 32: cec_config_log_addr()

¥

= [ ]

-
P cec_transmit_msg_fh()
-

33 : wait_for_completion

_| 35 : dw_hdmi_cec_log_addr{)

oo g

e cec_post_state_gvent()
-

37 1 cec_gueue_event()

il
-

36 : cec_queue_event_fh()

39 : cec_msg_report_physical_addr()
il
|

|40 cec_transmit_msg_fh({)
-

_,:;: ________________________________
_______________________________ j_—.T 41 : complete _'T

42 : return log_addrs

o HAL JZiBit IOCTL CEC_ADAP S LOG_ADDRS i cec_adap s log addrs 1T ¥ & .
o f£ cec_claim_log_addrs IZATHIAGLEC B [ ZFE cec_config_thread_func, IF4EAFMAC E )56 AL

(wait_for_completion(&adap->config_completion)).

static void cec claim log addrs(struct cec adapter *adap, bool block)

{
if (WARN ON(adap->is configuring || adap->is configured))
return;

init completion (&adap->config completion);

/* Ready to kick off the thread */



adap->is_configuring = true;
adap->kthread config = kthread run(cec config thread func, adap,
"ceccfg-%s", adap->name);
if (IS _ERR(adap->kthread config)) {
adap->kthread config = NULL;
} else if (block) {
mutex unlock (&adap->lock);
wait for completion(&adap->config completion);

mutex lock (&adap->lock);

e cec_config_thread func ', Bt cec transmit msg_fh ¥ POLL MSG #sINitk & 1% BAF AT K I%,
A AAT ZHH LGB 7€ 1% 1k o

o JEiL B adap->ops->adap log addr, U/ dw hdmi cec log addr, K4 iHuhlt 5 A< CEC
ERaE LR

o Z It CEC W WX B 52 (adap->is_configured = true) , JHid cec post state event [ ) I
ik CEC WX BIRA AR A

e cec_msg_report_physical addr £1]72OPCODEN report physical addr [] CEC MSG Fs it & 1& A 51 I

o IR R ARLE SRR B SRR ZEFE (complete(&adap->config_completion)) .

2.3.2 CECiH B RiZE R E T A

WK AR, 2 CEC MSG KIEMFER N H, N HH sendCecCommand A& %R ] .

HdmiControlService.java HdmiCecController java

1 : sendCecCommand()

E 3 : mCecController, sendCommand

com android server hdmi HdmiCecController. hdmi cec.cop systemcall

it :
T ] 5 hdmi_cec_send_message( !
.

U 6 :ioct() o : 7 : cec_transmit()
L

o
HU 4 : nativeSendCecCommand()

8 : cec_transmit_msg_fh{)

9 : wake_up_interruptible()

sendCecCommand 1241 HdmiCecMessage 7] A&

frameworks/base/services/core/java/com/android/server/hdmi/HdmiCecMessageBuilder.

java

AL RS W P T «
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systemcall gec thread func irg

2 : wait_event_interruptible

T

6 1 ioct{) 7 1 cec_transmit() E
- !
8: ir it fh i
or enrmt. s ) > 10 ¢ dw_hdmi_cec_transmit{) :
9 1 wake_up_interruptible() E
E v 11: wait_event_interruptible_timeout .
E E 12 : dw_hdmi_cec_thread()
E ' 13 : cec_transmit_attempt_done_ts()
: =
E 14 : cec_transmit_done_ts()
E 15 : cec_data_completed()
L
U 16 : wake_up_interruptible) !
HAL JZi#id IOCTL CEC_TRANSMIT #/ CEC &) #] cec_transmit 474 Bk i%.

En
3

static long cec_transmit (struct cec adapter *adap, struct cec fh *fh,

bool block, struct cec msg _ user *parg)

struct cec msg msg = {};

long err = 0;

if (! (adap->capabilities & CEC_CAP TRANSMIT))
return -ENOTTY;

if (copy from user (&msg, parg, sizeof (msg)))
return -EFAULT;

/* A CDC-Only device can only send CDC messages */

if ((adap->log addrs.flags & CEC_LOG ADDRS_FIL CDC_ONLY) &&
(msg.len == 1 || msg.msg[l] != CEC MSG CDC MESSAGE))
return -EINVAL;

mutex lock(&adap->lock);
if (adap->log addrs.num log addrs == 0)
err = -EPERM;

else if (adap->is_configuring)

err = -ENONET;
else if (l!adap->is configured &&
(adap->needs_hpd || msg.msg[0] != 0xf0))
err = —-ENONET;

else if (cec is busy(adap, fh))
err = -EBUSY;
else

err = cec transmit msg fh(adap, &msg, fh, block);



mutex unlock (&adap->lock);

if (err)
return err;

if (copy to user(parg, &msg, sizeof (msg)))
return -EFAULT;

return 0;

el — RAHI AT, FIBTE CEC WR3h2& 75 Aee 1R K% MSG, I/l cec_transmit_msg_th
FERIER CEC B MSGHIIAS: RIX IS 2. Hod MSG &5 f 4R -

struct cec msg {
_u64 tx ts;
__ubd rx ts;
__u32 len;
__u32 timeout;
~_u32 sequence;
__u32 flags;
u8 msg[CEC MAX MSG SIZE];

u8 reply;

u8 rx status;

u8 tx status;

u8 tx arb lost cnt;

u8 tx nack cnt;

__u8 tx low drive cnt;
u8 tx error cnt;

}i

Y ALENPAARE L e E



S5 14 1 B A
tx ts
rx ts

len

sequence

msg

reply

rx_status

tx_status

tx_arb_lost cnt
tx_nack cnt
tx_low_drive cnt

tx_error_cnt

]

GNFPGLINI TR, 4 CEC JR3h 78R 1% MSG G 2t il 8 .
INFD LI TR, 24 CEC JREh 78 I MSG JR 2B .
MSG HIKE

CEC WXENHEZ N AL HITH B Bl — NP o IXHT DA R ERXT LART AL I 21
EEO

SZFR AT CEC MSG ffipayload.

UHERIE CEC MSG ], %5 HAE 0 W CEC WBh~1E K 1% CEC MSG J&
SZIH B RIEE ik H<give device power status>)5, %1% CEC W0,
#2215 Bl|<report power status>[W A1) . HATEMHHRE N 0, AL IHE
CEC JRgl %t MSG Wi R EAT 4% .

CEC 3Rzh 58 IR MSG Ja B &xt Hik &, Aric IR IRAS <br>
CEC_RX_STATUS OK

CEC_RX_STATUS_TIMEOUT

CEC_RX_STATUS FEATURE ABORT

CEC K31 5¢ iR 1% MSG Ja i HRE, Arid K& RIRE:
CEC_TX_STATUS OK

CEC_TX_STATUS_ARB_LOST

CEC_TX_STATUS NACK

CEC_TX_STATUS_LOW_DRIVE
CEC_TX_STATUS_ERROR
CEC_TX_STATUS MAX RETRIES

CEC MSG Kik5eRi)5, 4iit Arbitration Lost £ 15 VR EL
CEC MSG KRi%5EHJ5, 4iit Not Acknowledged 48 1% [k L .
CEC MSG RiXZ M5, %l Low Drive Detected 4512 73

CEC MSG Kik5ERiJ5, 4iit Error £ EL.

o cec_thread func N B CEC MSG KIEBAFIMIZHE . HULH Jo MSG IEFEAKIERS, ZFESERFHTY

MSG HIABAF

wait event interruptible (adap->kthread waitq,

kthread should stop ||
('adap->transmitting &&

!list empty (&adap->transmit queue)));

e cec_transmit_msg_fh WA REFIHE B IMABNFI G, #7IE T MSG IEFERIE, T2
cec_thread_func HET & 1% 75 MBI AT MSG IETERIE, WK MSG MM R RIEMIBAG, FEE&RERI%

el
15

o

if (fh)

list add tail(&data->xfer list, &fh->xfer list);

list add tail(&data->1list, &adap->transmit queue);

adap->transmit queue sz++;



if (l!adap->transmitting)

wake up interruptible (&adap->kthread waitq);

/* All done if we don't need to block waiting for completion */
if (!block)

return 0;

/*
* If we don't get a completion before this time something is really
* wrong and we time out.
x/
timeout = CEC_XFER TIMEOUT MS;
/* Add the requested timeout if we have to wait for a reply as well */
if (msg->timeout)

timeout += msg->timeout;

/*
* Release the lock and wait, retake the lock afterwards.
*/
mutex unlock (&adap->lock);
res = wait_ for completion_killable timeout (&data->c,
msecs_to jiffies(timeout));

mutex lock(&adap->lock);

if (data->completed) {
/* The transmit completed (possibly with an error) */
*msg = data->msg;
kfree (data) ;

return 0;

o JbJEEIL [P adap->ops->adap_transmit P dw_hdmi_cec_transmit fit & CEC #1788 H 4fi & i% CEC
MSG.

o RIEZEWE CEC HWiF=4:, dw_hdmi cec hardirq FiEEUZF /A5, 1CRARIRKIERPIRA WA IE R Ih
BOR A T R I IL SR AE tx_status H .

e cec_transmit_done_ts X GTHHARIORIER R, A0RET R MARYE retry {REL attempts SKFEAT HFT K
%o BHARUPKRIETH RN cec_data_completed 58 AR KIE, FFME cec_thread func #E4T T —
% CEC MSG [ i

2.3.3 CECH B BEBURE & A
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dw-hdmi-cec.c cec-adap.c Cec-api.c hdmicec event.cop

3: pall) 1z uevent_loopDE B
o

4 cec_poll(

2 ; dw_hdmi_cec_hardirg() E
' all

5 1 dw_hdmi_cec_thread()
7 cec_received_msg_ts()

8 : cec_receive_notify() :I & : pall_wait

9 : cec_gueue_msg_fh{)

11: return POLLIM | POLLRDNORM
10 : wake up_interruptible(@fh->wait) || [~ een

-l
12 : ioct()
13 : cec_receive()

-

14 : cec_receive_msal)

15 : return cecframe

_________________________________ ‘_';.

o HIFE| CEC MSG K}, CEC Fhli=4:, dw hdmi cec hardirq HitBICEC RX DATA #1745, REUIKL
#1) CEC MSG.

o cec_received msg_ts U2 AW AR IR R CEC MSG 2 & H .

o cec_receive notify 1, A2 1%E CEC YX5lA passthrough AU, 2AR¥E CEC Wil H sh el & U 3
) CEC MSG. HTIRATH 7 R4k 2 TAELE passthrough B F, FTLA2 i cec_queue msg fh ¥
2 ) CEC MSG A7 EBNF 2, FHEMefiE poll wait, JE%1_LJZ 4] CEC MSG.

*/
static void cec_queue msg fh(struct cec fh *fh, const struct cec_msg *msg)
{
static const struct cec_event ev_lost_msgs = {
.event = CEC_EVENT LOST MSGS,
.lost msgs.lost msgs = 1,
}i

struct cec _msg entry *entry;

mutex lock (&fh->lock);
entry = kmalloc(sizeof (*entry), GFP KERNEL);
if (entry) {
entry->msg = *msg;
/* Add new msg at the end of the queue */
list add tail (&entry->list, &fh->msgs);

if (fh->queued msgs < CEC_MAX MSG RX QUEUE_SZ) ({
/* All is fine if there is enough room */
fh->queued msgs++;
mutex unlock (&fh->lock);
wake up interruptible(&fh->wait);

return;

/%
* if the message queue is full, then drop the oldest one and
* send a lost message event.

*/

entry = list first entry(&fh->msgs, struct cec msg entry, list);



list del(&entry->list);
kfree (entry) ;
}

mutex unlock (&fh->lock) ;

/*
* We lost a message, either because kmalloc failed or the queue
* was full.

*/

cec_queue event fh(fh, &ev lost msgs, ktime get ns);

HAL JZ X} & JZ FH 4 MW7 FIZEFE uevent loop W2 _L#k W 2] CEC MSG 344 5 i IOCTL
CEC_RECEIVE ¥3kHl MSG BA%1) i i 77 [fICEC MSG.

com_android server hdmi HdmiCecController.

HdmiCecController. java HdmiControlService. java HdmiCed ocalDevice java

hdmicec_event. ‘

] 3ipalg 1iueventloop(!

4: cec_poll)

6 : poll_wait

11: return POLLIN | POLLRDNORM

12 :iocti)
|13 : cec_receiveQ)
14 cec_receive_msg()

15 : return cecframe :
rrrrrrrrrrrr 16 : propagateCecCommand()

U 17: onReceiveCommand) | 18 : onReceiveCommand()

18 : mService.handleCecCommand() _ |, i acaibevice(] :

21: device.dispatchMessage() _ 1 55, onMessage()

B fTR, FRAMEWORK i £ CEC W S AL i a1, KUk 3 CEC MSG &2 Lika, &h
7f onMessage R4 CEC MSG HJOPCODE 43 & 45 %} . handle & it 47 4bFE

2.3.4 CECE M HRE

CEC Bkzhimad ik Fdm LR AariRaSraete, B iR mng s

E2y N SES)

adapter [FPIRAS KA T80, Wi: M configured HPIRZSAE N

CEC_EVENT_STATE CHANGE
- - - unconfigured.

CEC % MSG PA%I BL[¥) MSG ¥&H K #iti, 53 MSG £
%o

CEC_EVENT LOST MSGS
CEC_EVENT PIN CEC_LOW CEC 51 A T, B N A A
CEC_EVENT PIN CEC HIGH CEC 5| 22 Jyrm it A I e A ] o
CEC_EVENT PIN HPD LOW HDMI (1] HPD 5| {48 g i B P, I8 1E 2 HDMI BE46 A

CEC_EVENT_PIN_HPD_HIGH HDMI /] HPD 5| AR A K P, 3@ H 15 Gl & HDMIBE R H

PL HDMI #ddith FH44 o861, nEps:
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ira repo_hpd event systemcall S
; . 1: uevent_loop()! »
¢ 2:pulging 3 : drm_helper_hpd_irg_event() ' 2
' - T4
i 4 pall()
o 6 : cec_notifier_repo_cec_hpd() o

5 cec_poll()
7 : cec_gueue_pin_hpd_event()

8 : cec_queue_event_fh{) 9 poll_wait

10 : wake_up_interruptible

11: return POLLPRI
__________________________________________ ;_5

s 12 : ioct()

!
=
o 13 : cec_dgevent()

__________________________________________ :_:,
=T 14 return event

o M¥HEk HDMI K, HDMI Hiir=4:, A ZE] cec_queue pin_hpd_event Fi# HPD [FJCEC EVENT.
o cec_queue_event fh K iZFHEI CEC ] EVENT %13, JFMefE poll wait, H#FH4F LR,
o HAL JZifid IOCTL CEC_DQEVENT 4/ cec_dqevent M EVENT 1|3 1 3RBUCA T FF . 58 i FF

FaRiiE.

systemcall hdmicec event.cpp com_android server hdmi HdmiCecController. HdmiCecController.java | | HdmiControlService.java
1: uevent_loop() !
-
4
4: poll{)
5: cec_poll()

9 : pal_wait

11: return POLLPRI

12 rioct()

; 13 : cec_dgevent()

........................................... 15 : propagateHotplugEvent) |
e 14 : return event L
; U 16 : handleHotplug)

- H
T |t7 : m3ervice. onHotplug() .

o HAL EHWEME, KA RS/ HAT AL, 1 HPD HAR gk 4E Fiik.
o HZNGTE onHotplug FHHEATALEE, UnSRUERS A plug in FH4F, ¥4 allocateLogical Address T 45
5E Logical address, HifE5 2.2.1.2 H R AA[ o

2.4 ¥ CEC FEATURE R A0
Android AR C437# 7 CEC Wl )2 1 FEATURE. #4831 1ok 045 (K) FEATURE, ®] DLfgi

DN AuE

e T3 KIXCEC MSG:

frameworks/base/services/core/java/com/android/server/hdmi/HdmiControlService.jav

a
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/**
* Transmit a CEC command to CEC bus.
*
* @param command CEC command to send out
* @param callback interface used to the result of send command
*/
@ServiceThreadOnly
void sendCecCommand (HdmiCecMessage command, @Nullable SendMessageCallback
callback) {
assertRunOnServiceThread;
if (mMessageValidator.isValid(command) == HdmiCecMessageValidator.OK) {
mCecController.sendCommand (command, callback);
} else {
HdmiLogger.error ("Invalid message type:" + command) ;
if (callback != null) {
callback.onSendCompleted (SendMessageResult.FAIL) ;

@ServiceThreadOnly
void sendCecCommand (HdmiCecMessage command) {
assertRunOnServiceThread;

sendCecCommand (command, null);

—

H 24 HdmiCecMessage command 7] LA A I BA T B A% A IR AFGE R 422 1 B 42 6 422 «

frameworks/base/services/core/java/com/android/server/hdmi/HdmiCecMessageBuilder.

java

@Override
@ServiceThreadOnly
protected void onStandby (boolean initiatedByCec, int standbyAction) ({
assertRunOnServiceThread;
if (!mService.isControlEnabled || initiatedByCec || !mAutoTvOff) {
return;
}
switch (standbyAction) {
case HdmiControlService.STANDBY SCREEN OFF:
Slog.e (TAG, "send standby eee");
/* cec cts specification requires that standby message must be
broadcast */
mService.sendCecCommand (
HdmiCecMessageBuilder.buildStandby (mAddress,
Constants.ADDR BROADCAST)) ;
break;
case HdmiControlService.STANDBY SHUTDOWN:
// ACTION SHUTDOWN is taken as a signal to power off all the
devices.
mService.sendCecCommand (
HdmiCecMessageBuilder.buildStandby (mAddress,
Constants.ADDR BROADCAST)) ;

break;



PLEARRG A, A TSIl A PR A NFENLA T BE, %8 CEC B, FFZERH standby [ICEC MSG. T
JE 1 T sendCecCommand 43 LI HHT K%, B3 standby [ICEC MSG, I J2& i
HdmiCecMessageBuilder ] buildStandby 4% F FL 3257 2 5¢ &

o HIGTTCEC MSGHIALHE:

HT & %2 B3I CEC MSG JF Lk, Frbl 43031 CEC MSG, RGENASCIFIEATAH M 1) AL 31
i LTI AH S AL S

WRARESATR, UE] CEC MSG J&, 4/ onMessage /T AL, F o handlexxxxx R & X A v
MSG 4, message.getOpcode N3KAL% CEC MSG ] OPCODE. R4l OPCODE &% AH M [ kb F

frameworks/base/services/core/java/com/android/server/hdmi/HdmiCecLocalDevice.jav

a

@ServiceThreadOnly
protected final boolean onMessage (HdmiCecMessage message) {
assertRunOnServiceThread;
if (dispatchMessageToAction (message)) {
return true;
}
switch (message.getOpcode) {
case Constants.MESSAGE ACTIVE SOURCE:
return handleActiveSource (message) ;
case Constants.MESSAGE INACTIVE SOURCE:
return handleInactiveSource (message) ;
case Constants.MESSAGE REQUEST ACTIVE SOURCE:
return handleRequestActiveSource (message) ;
case Constants.MESSAGE GET MENU LANGUAGE:
return handleGetMenulLanguage (message) ;
case Constants.MESSAGE SET MENU_ LANGUAGE:
return handleSetMenulanguage (message) ;
case Constants.MESSAGE GIVE PHYSICAL ADDRESS:
return handleGivePhysicalAddress;
case Constants.MESSAGE GIVE OSD NAME:
return handleGiveOsdName (message) ;
case Constants.MESSAGE GIVE DEVICE VENDOR ID:
return handleGiveDeviceVendorId;
case Constants.MESSAGE GET CEC _VERSION:
return handleGetCecVersion (message) ;
case Constants.MESSAGE REPORT PHYSICAL ADDRESS:
return handleReportPhysicalAddress (message) ;
case Constants.MESSAGE ROUTING CHANGE:
return handleRoutingChange (message) ;
case Constants.MESSAGE ROUTING_ INFORMATION:
return handleRoutingInformation (message) ;
case Constants.MESSAGE INITIATE ARC:
return handleInitiateArc (message);
case Constants.MESSAGE TERMINATE ARC:
return handleTerminateArc (message) ;
case Constants.MESSAGE SET SYSTEM AUDIO MODE:
return handleSetSystemAudioMode (message) ;
case Constants.MESSAGE SYSTEM AUDIO MODE STATUS:
return handleSystemAudioModeStatus (message) ;
case Constants.MESSAGE REPORT AUDIO STATUS:
return handleReportAudioStatus (message) ;
case Constants.MESSAGE STANDBY:



return handleStandby (message) ;
case Constants.MESSAGE TEXT VIEW ON:
return handleTextViewOn (message) ;
case Constants.MESSAGE IMAGE VIEW ON:
return handleImageViewOn (message) ;
case Constants.MESSAGE USER CONTROL PRESSED:
return handleUserControlPressed (message) ;
case Constants.MESSAGE USER CONTROL RELEASED:
return handleUserControlReleased;
case Constants.MESSAGE SET STREAM PATH:
return handleSetStreamPath (message) ;
case Constants.MESSAGE GIVE DEVICE POWER STATUS:
return handleGiveDevicePowerStatus (message) ;
case Constants.MESSAGE MENU REQUEST:
return handleMenuRequest (message) ;
case Constants.MESSAGE MENU STATUS:
return handleMenuStatus (message) ;
case Constants.MESSAGE VENDOR COMMAND:
return handleVendorCommand (message) ;
case Constants.MESSAGE VENDOR COMMAND WITH ID:
return handleVendorCommandWithId (message) ;
case Constants.MESSAGE SET_ OSD NAME:
return handleSetOsdName (message) ;
case Constants.MESSAGE RECORD TV SCREEN:
return handleRecordTvScreen (message) ;
case Constants.MESSAGE TIMER CLEARED STATUS:
return handleTimerClearedStatus (message) ;
case Constants.MESSAGE REPORT POWER STATUS:
return handleReportPowerStatus (message) ;
case Constants.MESSAGE TIMER STATUS:
return handleTimerStatus (message) ;
case Constants.MESSAGE RECORD STATUS:
return handleRecordStatus (message) ;
default:

return false;

BT LG B S R B CEC MSG, W R FETE switch FR3BTHESS M F) handle B 0] .

3. % FIDEBUG /5 %

2 CEC MIRETCIAIEH TARIS, TR A vl DA% IR LU % 3T DEBUG:

o 4T DEBUG A, #MHL DEBUG 7 sUIRA& A LOG.

e @I DEBUG i fUIREEE 217 CEC R B EMIMEiL, JTIER TIERE.
o I AT kernel log ik CEC MSG & 75 SR B3

o BT AA Android log ik CEC %5 FEATURE & 75 4% IEAfi Ab
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3.1 DEBUGH A

LA N CEC K] DEBUG JiIAs, AT .

#!/system/bin/sh

log ************Start cec debug Script**************

echo 2 > sys/module/cec/parameters/debug

if [ -f "/data/cec status.txt" ]
then

rm /data/cec_status.log

fi

if [ -f "/data/cec_log.txt" ]
then

rm /data/cec_log.txt

fi

cat /sys/kernel/debug/cec/cec0/status >> /data/cec status.txt
cat /sys/kernel/debug/dw-hdmi/ctrl >> /data/cec_status.txt

logcat -b all -f /data/cec log.txt

1 B

o % cec_debug.sh pushZ /system/bin T

o WAER I H AR Z BTHAT /system/bin/cec_debug.sh.

o log “¥***gtart cec debug script******” JHARFF4HIE 1T I %o
o BT IR E HAHSGHRAE

o HHIK cec debug T RIPFPIRA A AE /data/cec_status.txt.

[@] 2211 kernel log 1 logcat ¥4 2E il AE /data/cec_log.txto

3.1.1 log W & 14 81

JHAHTHL Y 2540 & %4> DEBUG 15 SUFPIRASH log BIANAY o Horb i U Py 25 VR4 U8 B IL3.1.2.
log {3 2t ZOGHE =87 :

5 PL R cec-dw_hdmi 8 7 [ Akernel log:

04-11 11:44:50.969 0 0 I cec-dw hdmi: cec transmit msg fh: 44
W] BLF Bl A LT i 2 I

dmesg | grep cec-dw hdmi
A% A F hdmicec S5 7 ) hal /2 flog:

04-11 12:39:59.015 281 281 I hdmicec : hdmi cec set option: system control:

value: 0
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AT BT S A L fir 2 U

logcat | grep hdmicec

A8 DL Hdmi <8 7 1) N framework /2 Hlog:

04-11 11:44:50.565

Power Status> src:

391 494 W HdmiCecController: Failed to send <Give Device
4, dst: 0 with errorCode=-1

AT BLF 3 A LT fir 23U

logcat | grep Hdmi

TEARXS log 1 Wt T3 I 3.2,

3.1.2 CEC DEBUGTi S i BH

CEC T/EJRA DEBUG i g1 N:

/sys/kernel/debug/cec/cec0/status

PATcatz J5 B IR

HISHU I TR

2R

configured

configuring

phys_addr

LA mask

has CEC follower
(in passthrough
mode)

pending transmits

configured: 0
configuring: O
phys_ i i

(in passthrough mode)

s
5 0

Wi

1: CEC C&# IEHift & .
0: CEC MiAR#Y IEHilLE .

1: IEfEFRCE CEC
0: MAITUATLE CEC 8f 4R B 5%,

YprEshhl, MAEAL EDID FEEL. N fEEF IR CEC A¥IIEL B FR BV 3
Hodk 2 L

P litmask, CEC RAJEAILE 9 0x0000, 1EH# 1B T HAGAFE JLALE N
0x1, MEZHEHHERNEZ D, 1 0x0010 >>4 = 0x1, N 8- A
0x4.

s CEC WA AN E A H

F25 45 Ri% I CEC MSG $ & .
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/d/dw-hdmi/ctrl

cat %17 BLAEIE AT E HDMI 5|28 37 /7%, Al LLIOGiEH H CEC MR Zi 7%, MHRH AR UGS %
HDMI #% il 28 ) datasheet.

3.1.3 CEC kernel logJT & 75 ¥%

echo 2 > /sys/module/cec/parameters/debug
FTFFCEC MSG UK FHR I log.

echo 1 > /sys/module/cec/parameters/debug

F1Hcec HAthMlog.
3.2 B R AT
3.2.1 Fi5 CECTI Re#R 2R R i) 37 =%

PAR 53 th g 4 5 DU i AT H , 2447 82> CEC TR ik, G ZafilbiT
I

o ffii\ setting T input H [ CECH K2 BT I -
o i\ log 727/ H “hdmi cec device open open error!” HI, FHHAT Is -1 /dev/cecO,

130|rk3328 box:/ # 1ls -1 /dev/cecO

crw-rw---- 1 system system 250, 0 2016-01-21 08:50 /dev/cecO

TN cecO AIALIR A& 75 a1 175 Flr s sl bbb 75 F) s o
AR ARG A A L R 22

diff --git a/ueventd.rockchip.rc b/ueventd.rockchip.rc
index a7d1356..9eb824d 100755

--- a/ueventd.rockchip.rc

+++ b/ueventd.rockchip.rc

@@ -96,6 +96,7 @@

#for hdmi cec

/dev/cec 0666 system system
+/dev/cecO 0660 system system
#sofia

/dev/dcc 0666 system system
/dev/pmem_gfx 0666 system system

o i\ /sys/kernel/debug/cec/cecO/statu RS2 IEH (FEIL 3.1.1) o @#F AT REZ 0 58 FEUN:
(1) phys_addr N f.££f: {5\ HDMI ) EDID /& 75 1IE %3520, 8% B2 75 3 #F CEC.

(2) LA mask & 0x0000: #BiE Logical address 2K,
XFMESL T E e S A B Flog:


af://n616
af://n621
af://n622

04-11 08:56:51.764 296 296 E hdmicec : can't make kernel addr done

FHi%log, W EHIA EDID 5 ERHE N .
W ik log, WA ZEMHILLT log:

04-11 08:56:51.764 296 296 D hdmicec : kernel logic addr:ff, preferred logic
addr:04

04-11 08:56:51.764 296 296 I hdmicec : kernel logaddr is not existing

04-11 08:56:51.764 296 296 D hdmicec : set kernel logical address, logic
addr:04

Hrf, logic addr A4 04, (HAAZISE 04, 08, 0b HHH—F. #57 T EIA log, WIAZUREE LT SO ROAR RS 3E
1T HE— 2553 HT:

Hardware/rockchip/hdmicec/hdmi cec.cpp

7E LR log A77F 3Ll _EAfA & BAAAELLTR log:

04-11 08:35:37.297 0 0 I cec-dw hdmi: new physical address 3.0.0.0
04-11 08:35:37.297 0 0 I cec-dw _hdmi: physical address: 3.0.0.0, claim 1

logical addresses
G, M EERER LT B4R cec_adap_s_log_addrs JiiAEHEAT 70 HT
Kernel/drivers/media/cec/cec-api.c

BRI S G LLE log, %% log H1#) 44 Jy POLL MSG [fiihit. AS—3E N 44, tHTTHEN 88, bb, A
ARSI = AN B log AR BRSO, T EHIAMZEM L —ILiEEE £ /D> CEC W%, HEEEE 5
BERECEARVLAL . VEARAEE 25 HDMI Ppill CEC #.

T B AL 2% log T status, AR IZHbEIE R B HoAh CEC B84 S H, 1M status N4

04 (nack) , NFFELE-E HDMI ctrl 172800 A CEC WIEIEIT 9 H7 -

04-11 08:35:37.297 0 0 I cec-dw hdmi: cec transmit msg fh: 44
04-11 08:35:37.326 0 0 I cec-dw_hdmi: cec transmit done ts: status 04

3.2.2 BN, &TRIANGFH

o HT AndroidBRIA K& 78T CEC #EASHLIITIRE, BT DATF R & nf DU I 4 J& 1
persist.sys.hdmi.keep awake BB false. BLZHIT LA MEM, ¥iZEMHENE R E Nfalse:
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diff --git
-—- a/services/core/java/com/android/server/hdmi/HdmiCecLocalDevicePlayback. java
+++ b/services/core/java/com/android/server/hdmi/HdmiCecLocalDevicePlayback. java
@@ -210,7 +210,7 @@

private ActiveWakeLock getWakeLock {

assertRunOnServiceThread;

if (mWakeLock == null) {
= if (SystemProperties.getBoolean (Constants.PROPERTY KEEP AWAKE,
true)) {
+ if (SystemProperties.getBoolean (Constants.PROPERTY KEEP AWAKE,
false)) {

mWakeLock = new SystemWakeLock;
} else {
// Create a dummy lock object that doesn't do anything about
wake lock,

o HEYUEL log HRBALUT , AERGGE THIET standby ) MSG (0x36) :

[ 3465.670484] cec-dw_hdmi: cec received msg ts: 0f 36
[ 3465.670617] cec-dw hdmi: cec receive notify: 0f 36

01-21 09:47:47.675 0 0 I cec-dw _hdmi: cec received msg ts: 0f 36
04-11 09:16:32.963 299 342 D hdmicec : poll revent:41

01-21 09:47:47.675 0 0 I cec-dw _hdmi: cec receive notify: O0f 36
04-11 09:16:32.963 299 342 D hdmicec : poll receive msg

04-11 09:16:32.963 299 342 D hdmicec : poll receive msg[0]:0f

04-11 09:16:32.963 299 342 D hdmicec : poll receive msg[l]:36

TG, W EAE RIS BA CEC B PIE, 2HHAMEISEAIL T standby ] MSG.

323 BTN, HBEAMRFNGFH

o WRRAEBRMNITHLEI N k& AL, T RAARL 3RS RAITIL 15s J5 bl a
To BEONER T BARAE R HLET— BUR TR] A AN 2000 & 7 A Y standby MSG BEAT I o
o INERAUT log, HKr CEC fFHLARER & IEF

04-11 08:37:13.823 394 394 V HdmiControlService: On standby-action cleared:4
04-11 08:37:13.823 394 394 V HdmiControlService: onStandbyCompleted
04-11 08:37:13.927 296 296 I hdmicec : send msg LEN:2,opcode:36,addr:4f

IR EA B S E 25 log, 7 2 2 LR B AR SOIF R R ARSI F Hodt— 22 73 Hr

frameworks/base/services/core/java/com/android/server/hdmi/HdmiControlService.jav

a
o fELBIREE, B EA LT logHI B AL B % 5 A R

04-11 08:37:13.928 0 0 I cec-dw _hdmi: cec transmit msg fh: 4f 36
04-11 08:37:13.991 0 0 I cec-dw _hdmi: cec transmit done ts: status 01

WERBEA UL L log, IFEEHHIALLT B8 42H 1) hdmi_cec_send_message #& 75 IEBfRE A ], DAA &2 3 )
A IOCTL CEC_TRANSMIT:
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Hardware/rockchip/hdmicec/hdmi cec.cpp

#r LR W% log #AFLE, 1M cec_transmit_done_ts: status [I{EA N 01, MBI KIER, CEC M2kt IR
W, LA HDMI ctrl 242 3 A1 CEC {5 53T HE— B 047 .

3.2.4 G TMeER, AR A e R

o HNETRMIEWIREE, 2% 3.2.1 ik CEC WAL R LR .
o HHIARTEAHLLN log, FIWr CEC MeE B2 B AR IR IE L)

04-11 09:27:37.540 0 0 I cec-dw _hdmi: cec transmit msg fh: 40 0d

04-11 09:27:37.593 0 0 I cec-dw _hdmi: cec transmit done ts: status 01

04-11 09:27:37.594 0 0 I cec-dw _hdmi: cec transmit msg fh: 4f 82 30 00
04-11 09:27:37.707 0 0 I cec-dw _hdmi: cec transmit done ts: status 01

HHIXPI log, HARER (statusAH01D) , WIFEELE S HDMI ctrl 27 f£ 451 CEC {5 ST — 24>
Mro

FERAE X P log, TFEE LT B2 1) onAddressAllocated FFIHERER ActiveSource Fl TextViewOn iX %
#CEC MSG IR IE T2 i

Frameworks/base/services/core/java/com/android/server/hdmi/HdmiCecLocalDevicePlay

back.java

3.2.5 BB LEEH & F Bui

SRR, AN A SRS RS A ZE R BOR, BOA tREE IR sk Ipik, X B SR S0,
FA— &M P AL

o MEHMESAE LM CEC I NJFIEIE, a3k =2 Al ZY) 42 anynet 4 NiEIE, 4 GEME
HiZIhge.
o TEHATFHLE AT EIRA, FIRHBEMAKRIZE ActiveSource MSG, 1 LI F 24t onetouchplay 132171,

Frameworks/base/services/core/java/com/android/server/hdmi/OneTouchPlayAction.jav

a

4. 27 Y

{HDMISpecificationl_4b.pdf)
{RockchipAndroid5.x HDMI CEC_#xkf41}i#H.doc)

HDMI-CEC ##R%
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