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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)

4 e AR W B BT, 80 k0% SRC A DST itk AH IR ) POLL MSG kAt 2 75 L ph L
B A



No Physical

~

PhysicallAddress lost

First Davica type

no acknowledgement

Assigned physical address f
send polling message to first
device type address

Lo
—

¥

bus busy - message failed /
send polling message to first device type address

Awaiting

Address

Higher Davice

no acknowledgement

First address
\, acknowledgement

acknowledgement /
send polling message to second device type address

bus busy message failed /

send polling message.to second
device type addréss
Awaiting

3
:
g

Unregistered

higher Address

acknowledgement (more addresses to test)!

send polling message to next higher address
of device type

Device Address

=
 acknowledgement (alf addresses of device ivpe tested)

CEC &+ 2 [ FiB 5 1@ & 1% CEC MSG K528,

Device 1

User Interaction

Device 2

Additional Information ﬁ

<Message> [Parameter]

|
|
|
<Response> [Parameter] :
|
|
|
I

CEC MSG HZ 85 Block#H %, Block #4101, i 8 bit Y] Header/Data 1 1 bit ] EOM il
ACK . H EOM RGO EEE LR, N 1 NEFERAS% CEC MSG B4 %W 54035 F i
T ACK AWML, KIETTHILEN 1, FUWTT# IR ENRZMSG, WKL E N 0, Fom gl

¥

Header/Data Block

/7 |6 |5 |4

3

Information bits

EOM | ACK

Header Block & CEC MSG 55—/ Block, Information bits 17 4 £ 4 %1% 77 ] Logical address, ik 4 fif
AR ) Logical address. Data Block f Information bits Jllj /& OPCODE 55 %



2. CECRIENH A

2.1 Android CECHEZEA 45

2.1.1 Android CECHE 22 iR

HTRZ] A 7 HDMI-CEC #rifk, XA 7 A= PR A e — R TAE SN T Rg . (HE,
T84 RS HDMI-CEC [ EARAAE, 1 HIX e &2 R Dhge B 25, Rt Ai] 94
ARETEARFA . FTLATH T8 A RETT S U RS S FRSCRE CEC 177 i FLAH 2 [A] Re % e 2%

Bt% Android TIF(TV Input Framework) [fJ5] A\, HDMI-CEC LAl HEHE W & RE g ibimit sk, I H A
e KPR I PR A PE R . Android B T —~ R4tk %5 HdmiControlService SR HLIX 4N A1

$24it HdmiControlService 1E°4 Android 22511 —#64r, Android Z7EH LB LL T H #5:

NI RSt HDMI-CEC IFRAESEIL, X4 2D B & 2 (B AR . ELART, | R i R AhAT
H C.f HDMI-CEC, =i =77 M7 %%

HdmiControlService s —/MFX H Ji sy FKE A H ) HDMI-CEC #4420 R 4 01i K Android %5 -
Android 7EH#e A WA @MU EE AT, HHMAA LA EEIRLEE TIRZ A A
Wo XA CEC MRSSAEFMEFME MU A TARGF P4, DA W] DUR T F P a8 ™ e

2.1.1.1 HdmiControlService

HdmiControlService & F1 & Gt i) HAh#E 4> (40 TIF. Audio fR%%. HIREFARSZE) —iek3LH CEC
PritEe B IR T ERE A CLHT B E P CEC i 28 7545 2] H Hif 5 {8 5% HDMI-CEC M/l 5= . YA
Vel AR T HDMI control service HI5ZHL .

N /2% F Android HDMI-CEC S8 1) S8 (1) 28 Jiis 79«

o —AMEHEZE HdmiControlManager [ AR K18 R AL APT. R GRS 6140 TV Input Manager AR 5%
A1 Audio k55 AT LLELIEAE AR AN

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

o XAMRSBTHEURT R SCRE 2 PR Y (118 4R 50
* 4ﬁﬁgﬁiﬁiz

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

 HDMI-CEC i@ i B {41l R JZARARAE, X 7T DAL B2 [0 7E P AN S L Z [N TR
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L] Provided by:
HDMI Control

HDMI-CEC

Custom CEC

Controller HAL

Driver

Driver

Before Android 5.0 Android 5.0

LS Provided by
Settings Vendor-Specific

CEC Settings
H 3M[ Vendor-Specific
TV Input Control Command
Framework Handler

Mangger

Power

HDMI [
Manager

Control

1:

HDMI-CEC
HAL

2.1.1.2 HDMI-CEC HAL

9 CEC R4S KIEAEF, L Z03% B Android $2 A1 8 R SLH HDMI-CEC HAL. HDMI-CEC HAL 24
GACTEAE RN 2 S, JHiEE AP FEIREAE (AR S NG 1R4E4 L2,

T 6 1 36 7 6 S REI APT 1 FH 0

TX/RX/ A}

¢ send message

e register_event callback

f

IS
.

iF

e get physical address
e get version

e get vendor_id
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e get port info
gk

e add logical address

e clear logical address

e is_connected set_option

e set audio_return_channel

DL T2 55T API 1) HDMI-CEC HAL 5E X [f14 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);

/‘k

* (*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, uintl6 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.
=y

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.
%y

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).
=Y
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.

*/



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

struct hdmi port info* 1list[], 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.
=/
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.
=Y

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 */

f& B API, CEC JR45 0T LIA] 4 3 Y5k & i%/4% I HDMI-CEC 4. BV ERRE, I (k) 5
REFEG BT Android RGAN T HHLBE RIS 471 55 CEC #5381 b i b 30 B8 3 A TS .

2.1.2 F RS B8 42

CEC ZJReAH R MRS Bt 12 5 WM T -

AR Bi B
CEC IXsh 4% 024y, #4H CEC Physical address Al
kernel/drivers/media/cec/cec-adap.c Logical address fJ4632, CEC EVENT #1 MSG W& I
EHETIRE
kernel/drivers/media/cec/cec-api.c $2 4L IOCTL fi USER SPACE .
kernel/drivers/media/cec/cec-core.c CEC &4 M
kernel/drivers/media/cec/cec-notifier.c JH%N CEC YK3lPhysical address[f1 783 .

CEC EDID ##Bhhee. EE NI EDID H3k
kernel/drivers/media/cec/cec-edid.c e BAN (A
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Physical address.
Bz B

kernel/drivers/gpu/drm/bridge/synopsys/dw- DW-HDMI CECH¢#)j, FESZIATDW-HDMI CEC #F

hdmi-cec.c AR
Android FRAYEAZIIR

iz

hardware/rockchip/hdmicec/hdmi_cec.cpp

hardware/rockchip/hdmicec/hdmicec_event.cpp

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

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

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

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

2.2 Linux HDMI CEC ¥ 5B
Linux 7] DU# F val-utilst2 it fcec-ctl T B, Rl fr 24T HICECE % .
2.2.1 val-utils ] 22 3

o {fEdebian I, H /AT LLEIE BT iy 422 2 v4l-utils:
sudo apt-get install v4l-utils
o {Ebuildroot I+, F0J LLEILEC B PL T g IR UK 22 3 v4l-utils:

BR2 PACKAGE LIBV4L=y
BR2 PACKAGE LIBV4L UTILS=y

2.2.2 tHRAF S

YL

SEHL T AR1ECEC HALF
B,

F I — ARSI
%t kernel ) CEC MSG
A EVENT K807, Jf
ik,

PRAE KX FIALFE HDMI
P B CEC i
A RS

L CEC 2 Mk
fE. AR a4h
CEC w4 T K%
HAL. Y#| CEC JH &
JEREAT AR AT IF 3 IR S
SE HIRRER .

TERG R — A4
L #) CEC #4192,
AEEEATGE b DL S SR
YRR E W4 1) CEC
MSG J& i % E B %
FIAbFR R 1

% H T PLAYBACK
W, RO,
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o Playbackfir4:

[root@rk3288:/]#cec-ctl --playback -o Rockchip -V Oxaabbcc -M -T

B 4% Hilog:
CEC_ADAP G CAPS returned 0 (Success)
CEC_ADAP G PHYS ADDR returned 0 (Success)
CEC_ADAP S LOG ADDRS returned 0 (Success)
CEC ADAP S LOG ADDRS returned 0 (Success)
CEC_ADAP G LOG ADDRS returned 0 (Success)

Driver Info:
Driver Name dwhdmi-rockchip
dw_hdmi

0x0000000e

Adapter Name
Capabilities
Logical Addresses
Transmit
Passthrough
Driver version 4.4.167
Available Logical Addresses: 4
1,0,0.0

0x0010

Physical Address
Logical Address Mask
2.0
Oxaabbcc
4

Primary Device Type

CEC Version
Vendor ID
Logical Address
Playback
Logical Address Type Playback
All Device Types Playback
RC TV Profile None
Device Features None

Monitor All mode is not supported,
CEC S MODE returned 0

CEC _DQEVENT returned 0O

(Success)

(Success)

(Playback Device 1)

falling back to regular monitoring

CECHIIEh 24T B A5 B AZ H, Etfiivendor idv osd name. CECHRZAR:

Received from TV to Playback Device
(0x8c)

CEC_RECEIVE returned 0 (Success)
Transmitted by Playback Device 1 to
(0x87) :

vendor-id: 11189196 (0x00aabbcc)
CEC_RECEIVE returned 0 (Success)
Received from TV to Playback Device
CEC_RECEIVE returned 0 (Success)
Transmitted by Playback Device 1 to
name:

CEC RECEIVE returned 0O

Rockchip

(Success)

e
[

YHAAL, AL A K iEstandby {5 S

(0 to 15):

(Success)

Received from TV to all
CEC_RECEIVE returned 0

1 (0 to 4): CEC_MSG _GIVE DEVICE VENDOR ID
all (4 to 15): CEC_MSG DEVICE VENDOR ID
1 (0 to 4): CEC_MSG GIVE OSD NAME (0x46)
TV (4 to 0): CEC_MSG_SET OSD NAME (0x47):

CEC_MSG_STANDBY (0x36)



LAY IR, AL A R ROE R ORAE .

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-playfiy 4 :

[root@rk3288:/]1# 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)

MREETV:
[root@rk3288:/]#cec-ctl --image-view-on -to 0
o Standbyfir 4
[root@rk3288:/]# cec-ctl --standby --to 0

CECHFP ZH Z a4, mlilidcec-ctl --help K15
o H AT AR SCFRE I TV (145 HUAEE R O BEAT AL i 1 54

FEMLA] 2255222 Playbackfin 4, 7EYNHICEC_MSG _STANDBY, #it &% H
echo mem > /sys/power/state AT DA SEIR S Fr vt B [E) 25 A5 ML o
MR T35 & Bltrust A R FEHVLET cec-clk, hdmi phyZ8 FI#AE, 2RTIEEARIF X FF.

o JEIEFTHHDMI % #3CHF CEC Thit, 1A TViREE HDMLE = % & & 5 X #F CEC L2
YFEHRFEICEC 184

2.3 CECRHmPENH

2.3.1 CECHITEAL IR FE

2.3.1.1 CECIR 3l ¥ it v 2 14 4
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dw-hdmi-cec.c Cec-Core.c cec-notifier.c

1: dw_hdmi_cec_probe(}

2 : cec_allocate_adapter()

3 : cec_notifier_get()

4 : cec_reqister_adapter() l—i 5 : cec_devnode_register() >|::|

6 1 cec_register_cec_notifier()

71 cec_notifier_reqister ()

CEC WaE At & L.
e dw_hdmi _cec probe:

eI CEC BB WIEa L TAE, # R R CEC W% 552Pri) CEC I Rt K. IEEAE% CEC MK
ARV E . 5ER CEC MSG UK IS [ R BTy EM (cec—>irq) %

7

e cec_allocate adapter:
(1) e T adapter ()61 2 5 i&E R .
adapter Z5 /AL F

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;

struct task struct *kthread config;

struct completion config completion;

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

wait queue head t waitg;

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;

fendif

#ifdef CONFIG CEC_PIN

struct cec_pin *pin;

#endif

struct dentry *cec dir;

struct dentry *status file;

ul6 phys addrs[15];

u32 sequence;

char input name[32];

char input phys[32];

char input drv[32];

B R ROy R LI

2R
transmit_queue

transmit _queue_sz

wait_queue

transmitting
kthread config
config_completion

kthread

kthread waitq

ops

capabilities
available log addrs

phys_addr

~

SRR R UL LR R

o B
CEC MSG £ A% B I BAS .
CEC MSG A& H B HIBAFIHCEE .

WEPEXT K HUf) CEC MSG MR MSG HEATZE RN, #-ATZ5 45 1) MSG Fak
EAFHEZ NG, AT A 1 1% ThRE

LT IEAERIZH) CEC MSG

fic & CEC ¥R tb i 24T 2 RE -

%45 CEC WAL B 5e 5 5 & .

T CEC MSG Ki%&B\FIE B ZEFE cec_thread_func HIFHIRTT o
cec_thread func [IZEARFBAS

adapter[t") callbacks, 1# Il kernel/drivers/gpu/drm/bridge/synopsys/dw-hdmi-

cec.c
adapter i’ & I DI o
B K $E Logical address (3 .

47 Physical address.

N R I S At & s BN S P ===



1S_contiguring

=AY LA RET) WIAEMOHC EL o

P Bi B
is_configured WAL & 5

follower cnt
cec_follower

cec_initiator

follower % &, METHREN 1,
M HTHY cec_follower, H4ETIRASA fhe
MHTIP) cec_initiator, 4ETRRAN the

passthrough T cec_follower /& 75 M passthrough 15,
log_addrs M A8 I Logical address, —/NELE A,

tx_timeouts

1% CEC MSG BN IRH, — etk /b R AL .

notifier cec notifier
phys_addrs Physical address, %1% % /) Logic address I [/J45 1 .
sequence adapter %1% CEC MSG HI5%5, HTIBHIZFAF reply ) MSG.

(2) BT 2 CEC MSG & FAFI 148 cec_thread_func.

(3) B HEcec adapterffThfE, VRN I R

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

Bt B3

FH 7 2 L2005 5E Physical address.

FH 7 E 20 5E Logical address.

JLVFH B4R % CEC MSG.

CEC Wz A4 FILEI ) CEC MSG, E#: FH P 23,
SCRFIESE YR 5% H] CEC.

CEC WA CEC MSG, fFEA R KIXZ4 H O/,
DEBUG Hig&.

H7E HDMI HPD pinAy &6 74 J5 i CEC.

CEC WRE1 ¥4 CEC pinff12e4k

W H A

CEC_CAP_MONITOR_PIN

e cec_register adapter:
(1) FERL CEC BA& 715 RN -
(2) 58 CEC DEBUG 5 sl i -
e cec_register cec notifier:

1EMcec notifier, Fff 2 Hadaptersf & .

2.3.1.2 CECHI U5 4L % B I 2 fai N

CEC Dife BT, 75 T IEMPIG I E . 75 23T CEC IREAH I R HIfERE:  Logic
address/148 € 50/ 47; CEC JX3ficonfigure H5E M5 T/E. HH FRAMEWORK. JNI. HAL FIAHCHFE
WE PR
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HdmiCed ocalDevicePlayback. jav:

HdmiCed ocalDevice.java

HdmiControlService. java

HdmiCecController. java

11 Hdm\CeancalDevlcEP\ayhackO

H 12 : localDevice.init)
13 : getPreferredAddress()

i 53: handieAddressAllocated()

lU HdmiCeclocalDevice.create!

i 1:onStart)

2: HdmiCecController.create()

com android server_hdmi HdmlCEchntmller.@g‘

3: nativelnit)

5 : initializeCac)

& : mCecController setSption()

4 controller.init)

7 : nativeSetOption()

9 : initializeLocalDevices()

54 : onAddressAlocated()

55 : mService, sendCecComm:

14 localDevices.add0)

15 : dearLocalDevices))

16 : mCecController.dlearLogicalAddress()

8 : hdmi_cec_set_option)

19 : mCecController dear goaevices()

20 : allocatelogicalAddress)

21 : mCecController alpcatel ogicalAddress()

17 : dearLogicaladdress()

1 18 : hdmi_cec_dlear_logical_address()

22 : handleAllocateLogicalAddress() ¢

231 sendPolMessage()

45 : callback.onAllocated

evice)

46 : mCecContraler addLqcal

47 : mCecControler. addLng\chddressO

24 : nativeSendCecCommand()

1 25 : hdmi_cec_send_message

hdmi cec.gg‘

et_kernel_logical_address()

27 ¢ ioctl)

43 retumn log_addrs

48 : nativeAddLogicalAddress()

: allocatedDevices. add[)

51: nnInmahzeCEchmpieteo

52: nuhfy»\ddress»\l\uta&do

59 : setPreferredaddress() ||

Horp Oy AT

¢ initializeCec:

initializeCec AWML PR iR EE I, AHEITIWIIRIIERE, REFHLE MR,
fiE

mCecController. senuc:nmmanno

57 : nativeSendCecCommand{)

0 : hdmi_cec_add_logical_address(;

Ll 58:hdm\_cE\:_send_messagEg ;

42 return log_addrs

e B LA

7 w e
CEC I Re#Af<=FA4T initializeCec AT WAL B . FE5EAL T localdevice BIWIUALL (H &5 R
TV 1 PLAYBACK Fifhi% 4, RK /7 Z&E AN PLAYBACK #%4%)

KEIERE

Logical addressH4% € LA & CEC FF



¢ initializeLocalDevices:

(1) HAEFYIEH CEC localdevice, tEJfIZ HdmiCecLocalDevicePlayback .

(2) localDevice.init ¥ 2@ ik 1 getPreferredAddress ¥ 3K HULR A7 1E J&8 14 1
"persist.sys.hdmi.addr.playback". #7Z BIA K% D448t H Logical address, W&t Jeik Bzl I+
Uhe A TCHITEN 2 MAZ B B — DM hE T 4R (PLAYBACK ¥4 55— Ml 0x4) .

(3) localDevices.add ¥ #HI4A 52 ¥ localDevice ¥ I £ 41138 localDevices 4.

e hdmi_cec_set_option:

PR RE AP 2 1 H 2 HAL J2AERE CEC IIAHIT R, W R RIR:

IS ]

YR EN false B, iFl<Image View On>B{ <Text
View On>iX 2 CEC WM 1 #1 i 2 W i R 42 1) CEC

HDMI_OPTION_ WAKEUP MSG, ARG NI BT 1R
AW P CEC Mefig RS ThE, Frblschr %
FFREA LR ER

AN CEC THAEMETIF R, M E N false .
HAL AR IEFEAEf CEC MSG, CEC Jhfg
WPl I B E SR H ) CEC ThRgEJT IRkt
1%

HDMI OPTION _ENABLE CEC

RGN HE NN 4 15 A false, MREEHE B E N
true. M EN false i, XL HERAFAFHLAH -

HDMI_OPTION_SYSTEM_CEC_CONTROL  #kHJCEC MSG, *HIKZHFLE. HATZHA X
WIKBRMEM, RS CEC Mt R4 D) fRE
I T BE 2 IR INAH S T BE .

¢ allocateLogicalAddress:
FE LR T 485 Logical addressi) T1F .

(1) 1 HAL A hdmi_cec_send message , &% POLL MSG, 4k i%— &R/ POLL MSG J& i v £
J9 NACK fi (3 HHdmiConfig. ADDRESS ALLOCATION RETRY #7E) Wik & £ i i% bk o

(2) M HAL /) hdmi_cec_add logical address, %5 ) Logical address N & 45K JZ K5

(3) Y8EMIIJG, 7E onAddressAllocated T & i% CEC MSG #% H k%4 T-5% CEC
MSG (ReportPhysicalAddress)

XA R AELE— AN . #R3E CEC BMY Logical address HI40 % s 2 CEC %45 K 1 POLL MSG, %%
AHihlxF POLL MSG ol B (NACKD I, I8 B e bl T e o6 o5 - 3k g itk AR B4 1) Logical

address.

% 5. FRAMEWORK 7E4 7€ Logical addressif, K77 %2 HAL i) hdmi_cec send message EL$%
KA TR POLL MSG, #5A e I 3%k 2 1z bk 985 . BhJE 4 R 40E kb bk 45 3% . Tfikernel
CEC 3Rzh I 75 28 i 2 52 A 46 1L I configure, JEIFIOCTL CEC_ADAP S PHYS ADDR X5l %A~
e, FBgE it Bk, fEIXZ2A1, AR LE B send message M2 MR E K%
POLL MSG.

P RAEIIARE, R Agilid 7 HAL JHTERCAL B A B 56 . 4 FRAMEWORK 1 H

hdmi_cec_send message & i% POLL MSG K}, iliid IOCTL CEC_ADAP_G_LOG_ADDRSKIRHX kernel I
shILE 462 1) Logical address. #3304 4F & Logical address (CEC_LOG ADDR_INVALID) i
IOCTL CEC_ADAP_S_LOG_ADDRS k#1748 5E . # UK L4 GE5E Logical address, Hitihk5 BETF A



f) POLL MSG T fyishtAH R, MR [E] NACK %45 b2, 5490 bk AR, W3R A success, XFE
FRAMEWORK 2= 3% F — P Hiliki#47 POLLING, B3| FJ25 kernel 386 H 1 bl AH [ o

kernel cecYXZf HIHTAA L 1 ELIURE W1 & P 7

systemcall cec_config thread func

27 1ioct()

26 : cec_adap_s_log_addrs()

=

-

29: _ cec s log_addrs()
il
-

|30 cec_daim_log_addrs()

31 : kthread_run() 32 : cec_config_log_addr()

= [ ]

-
33 : wait_for_completion o % = ol g 1)

¥

_| 35 : dw_hdmi_cec_log_addr()

36 : cec_post_state_event()

37 : cec_gueue_event()

il
-

38 : cec_gueue_event_fh{}

39 : cec_msg_report_physical_addr()
all
i

|40 cec_transmit_msag_fh{)
o

{E _______________________________
_______________________________ __I;F'_ 41 : complete _ET

42 : return log_addrs

e HAL JZi@id IOCTL CEC_ADAP_S LOG_ADDRS /] cec_adap s log addrs #4T# & .
o {f cec_claim_log_addrs IZ{THJ4H AL B 1L FE cec_config_thread func, FFSERFACLE M5

(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 1if (block) {
mutex unlock (&adap->lock);
wait for completion (&adap->config completion);

mutex lock (&adap->lock) ;

e cec_config_thread func H', it cec_transmit msg fh ¥ POLL MSG 7 itk &% BAS) FF 34T K 3%,
A AAT B A B S8 58 1% ko

o JHiL A adap->ops->adap log addr, Vi dw hdmi cec log addr, ¥4485E [HbllS ANAHIEH CEC
A A

o Z It CEC WKEhHIUAL X B ¢ (adap->is_configured = true) , iHid cec post state event [i] b2 I
it CEC ISR AL 1 A o

e cec_msg_report_physical addr £l OPCODEN report physical addr '] CEC MSG H-#s It & 3% FA 1)

o MR JEARTEERFIL B ST RITZ&FE (complete(&adap->config_completion)) o

2.3.2 CECHH B RiERIET AN

WEFTR, EJZE CECMSG RiXFERCARE ., R F IR sendCecCommand & IEBEI T,

HdmiControlService. java HdmiCecController.java

1 1 sendCecCommand()

' 3 : mCecController. sendCommand

com android server hdmi HdmiCecController. hdmi cec.cop systemcall

o
EU 4: nativeSendCecCommand() . :
T ] 5+ hdmi_cec_send_message() !

: >

i 7 cec_transmit()

8 : cec_transmit_msg_fh()

9 : wake_up_interruptible()

sendCecCommand [1)Z#{ HdmiCecMessage FJ A& %

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

.java

PWAZ IR B T «
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systemcall cec thread func irg

2 : wait_event_interruptible

6 :ioct() 7 : cec_transmit{) E
3 |
g8 ir it fh i
cec_transmit msg_f0 > 10 ¢ dw_hdmi_cec_transmit) !
9+ wake_up_interruptible() E
E O - wait_event_interruph'ble_h'meoutE
E E 12 ¢ dw_hdmi_cec_thread()
E : 13 : cec_transmit_attempt_done_ts{)
: s
E 14 : cec_transmit_done_ts()
E 15 : cec_data_completed()
Lt
U 16 : wake_up_interruptible() i
HAL JZi#id IOCTL CEC_TRANSMIT ¥ CEC Jx3IH1 (1) cec_transmit HEATTH B KI% .

B
P

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

bool block, struct cec msg  user *parq)
{
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 FL 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 O;

TR — RYHW R, AIBTET CEC JX3IZ S RE IR Kix MSG, /5@ cec_transmit_msg_fh
W ERIER CEC 1 8 MSGHIIAf RIX S 2. Hodt MSG IS5 f 4R -

struct cec msg {
u64 tx ts;

u6d 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

SRR R AN R 2R

G197k R R B HA

tx_ts YNFD LR IR A1 8, 24 CEC R38N 5E K I%E MSG JG & ik
IX_ts GVED LRI TRIBR, 24 CEC BR3h5e Bl MSG Ja il i &
len MSG K% .

CEC WRENHEZN AL HITE BB — NP5 o KR AR RERXT AR AL HIH 2

sequence

E .
msg SEBR{FAE CEC MSG ffIpayload.
LR I% CEC MSG B H, #5H3E 0 ] CEC IKzh 27 K 1% CEC MSG
| Ja, ZFERHZEEMEE (nk Hi<give device power status>)5, %1 CEC 1
e . A % R N .
il W, FF2213 Bl<report power status> [ ) . HETHKHIREN 0, AL
£ CEC ks % MSG M B 175555
CEC W5 58 I MSG Ja & B, Frid BUrIRES <br>
CEC RX STATUS OK
rx_status - -

CEC_RX_STATUS_TIMEOUT
CEC RX_STATUS FEATURE ABORT

CEC 33 5e iR 15 MSG Ja i Hk B, Arid KB RPIRE:
CEC_TX_STATUS OK
CEC_TX STATUS_ARB_LOST

tx_status CEC_TX STATUS NACK



ZE 4K R @Ef TX_STATUS_LOW_DRIVE
CEC_TX_STATUS_ERROR
CEC_TX_STATUS_MAX_RETRIES

tx_arb_lost_cnt CEC MSG Ki%5ERJ5, 4iil Arbitration Lost £ i7 fFIKEL .
tx_nack_cnt CEC MSG KiE5E5E, 4t Not Acknowledged £ 91 £k -

tx_low_drive_cnt CEC MSG Ki%5EG, 4iit Low Drive Detected 4 1% K EL -

tx_error_cnt CEC MSG KX 7EHUa, 4ttt Error #R AL

o cec_thread_func AHEH CEC MSG KIZEBA\FIZAE . UL Jo MSG IEAERKIERS, ZAEEREHTH
MSG IIABAF

wait_event interruptible (adap->kthread waitq,
kthread should stop ||
('adap->transmitting &&

!list empty (&adap->transmit_queue)));

o cec_transmit _msg_fh 45 A IEFIVH BN BNS G, 2 Mi J6 MSG IEAE K., 2>
cec thread func AT K%, 45 IHH MSG IEfERI%E, NP MSG ISR RIZERIS, FHERFKE

el
1%

o

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

list add tail(&data->list, &adap->transmit queue);
adap->transmit queue sz++;
if (ladap->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.
*/
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.
=y
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 M5B [AH adap->ops->adap_transmit I dw_hdmi_cec_transmit fit & CEC %17 8% 46 &K % CEC
MSG.
o RIELWRJE CEC W4, dw _hdmi cec hardirq PR ZF A7 28, 1CRA KR PRSI R IE KT
B T AR R P IC R AE tx_status 1.
o cec_transmit_done ts G AR RIE AR, WRERIFRYE retry (XL attempts SKiEAT H T
Kk HARRKIZETH RN cec_data completed 5E /AR K%, FMelE cec thread func #AT T
—% CEC MSG K i%.

2.3.3 CECH B W HR AR A

dw-hdmi-cec.c cec-adap.c Cec-api.c hdmicec event.cpp

E E ; 3:polg 1:ueventloop(i =

' I ; Ehe -
2 : dw_hdmi_cec_hardirg() E

: ; i 4 cec_poll()

E 5 : dw_hdmi_cec_thread() E
7+ cec_received_msg_ts() o E 8 : cec_receive_notify() :I 6 : pol_wait
- o |

9 : cec_queue_msg_fh{)

11 return POLLIN | POLLRDNORM

10 : wake_up_interruptible{&fh-=wait)

12 :inct()

13 ¢ cec_receivel)

14 : cec_receive_msg()

15 : return cecframe

_________________________________ _‘_:)

o MU #| CEC MSG It}, CEC Hii#4:, dw_hdmi_cec_hardirq HiHUCEC RX DATA % 174%, FREUIK
#| "y CEC MSG.

o cec_received_msg_ts R 22 W A XU 2 CEC MSG /215 7] H .

e cec_receive_notify H1, 4 AE#EE CEC IKZ)4 passthrough BN, 24 CEC ¥l B 3 [F F ik
FIff) CEC MSG. HITHATHI T B2 E TAETE passthrough #0F, ATLL2 ] cec_queue msg fh
P H| ) CEC MSG f#AEERAF 1, FEMelE poll_wait, @A FJ= &3] 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,
b
struct cec msg entry *entry;

mutex lock (&fh->lock);
entry = kmalloc(sizeof (*entry), GFP_KERNEL);
if (entry) {

entry->msg = *msg;
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/* 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->1lock) ;
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.

L/

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

HAL JZ X Ji 2 S BT [ 26 7% uevent_loop Y B4R AIYE] CEC MSG B4 5 ll#id IOCTL
CEC_RECEIVE *3KHl MSG BA %I H i 47 fICEC MSG.

hdmicec event.cop com_android server hdmi HdmiCecController.cop| | HdmiCecController.java HdmiControlService.java HdmiCedl ocalDevice. java

: 3ipolg LiueventloopD:

4: cec_pollQ

6 : poll_wait

11: return POLLIN | POLLRDNORM

12 tioct()
13: cec_receive()
14 : cec_receive_msgQ)

15 : return cecframe ;
.................................. 16 : propagateCecCommand() I

17 : orReceiveCommand()

18 : orReceiveCommand()

1 : mService handieCecCommandd) Lo . gepata ocDevicel) |

31 : device dispatchMessage() | 5y, 0

W AR, FRAMEWORK XHUSCE] ) CEC J4 B AW N B, IR H) CEC MSG B2 FlkE, &5
£ onMessage TR CEC MSG [fJOPCODE 4y & £ %3 handle B ¥EAT AL HE .

2.3.4 CECE M HE R

CEC Bzt bR Fam LR HariRasmrAett, H AT SRR uR s
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B oL
adapter FPIRAS KA T 0%, 4. M configured HIRZSAE N

CEC _EVENT STATE CHANGE
- - - unconfigured.

CEC #t MSG BAFI B ) MSG A Mt #ie i, §3 MSG &
%o

CEC_EVENT LOST _MSGS
CEC_EVENT PIN_CEC_LOW CEC 5| A R R s, 1% 2 i At
CEC_EVENT PIN CEC HIGH CEC 5| A8 N m HLF, A% I At .
CEC_EVENT _PIN_HPD LOW HDMI [1) HPD 5| A8 Ry iy i, 8 15 & HDMI B 46

CEC_EVENT PIN HPD HIGH HDMI f¥] HPD 5| 78 I HiF, 5 15 L2 HDMIFEIR H

DL HDMI a4 a1, B ps:

irg repo_hpd event systemcall hdmicec event.cop
; . : 1: uevent_loop{) ! »
¢ 2:pulging . |3: drm_helper_hpd_irq_event{) ! Y
: - ok
] 4:pal(
s 6 : cec_notifier_repo_cec_hpd() o

51 cec_poll()
7+ cec_queue_pin_hpd_event()

8 1 cec_gueue_event_fh{) 9 : poll_wait

10 : wake_up_interruptible

11 : return POLLPRI
__________________________________________ _:_3

12 1 ioct()

ot
o 13 : cec_dgevent()

.......................................... _:.b

g 14 : return event

el

o ¥tk HDMI B, HDMI HWir=4z, A ZE cec_queue pin_hpd_event Hi# HPD [JCEC EVENT.,

o cec_queue_event th ¥ iZFH/NA CEC #) EVENT %13, FEMelE poll wait, F§F¢F L3R.

o HAL Zifil IOCTL CEC_DQEVENT ] cec_dqevent M EVENT 1|38 1 3RBUCH RT FH4F. 58 FH1F
AR



systemcall hdmicec event.cop com android server hdmi HdmiCecController, HdmiCecController.java | HdmiControlService.java

1: uevent_loop()!

F 3

4: poll(

5: cec_pol{)
9 : poll_wait

11: return POLLPRI
__________________________________________ =

" - 12 :ioct)
; 13 : cec_dgevent()

.......................................... = 15: propagateHotplugEvent)
L 14 : return event =U

5=

16 : handleHotplug()

e :
T 17 : mService.onHotplug E

o HAL Z3RHHEMGE, e RIA R B 24T AL B, 17 HPD AR 4882 k.
o ZSTE onHotplug FHHEATACEE, WIS ILES A plug in F4F, F52 W allocateLogicalAddress 25T
4B5€ Logical address, HmfE5 2.2.1.2 HHEAAH[E .

2.4 ¥ CEC FEATURE ¥ B0

Android JFAERRIB T4 4 T CEC P F £ 1 FEATURE. #&A55 1 % ok 3 FEATURE, 1] DLd
LR

e T3KIXECEC MSG:

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

va

/**
* 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);
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H b 2% HdmiCecMessage command 7] LA FH DL #5428 Hb 1 FFGE 2 11 B e 61 2«

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

.Jjava

@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;

DA EARRS R T SELE Tk AL AL D BE, #%H8 CEC WM, FREK i standby FJCEC MSG.
T2 T sendCecCommand % 31T 4%, 2% standby JCEC MSG, & i
HdmiCecMessageBuilder /] buildStandby % I FL #2381 2 56 i o

o SHHESTCEC MSGHIALEE:

T R&%i2 A CEC MSG 3 B4Rk, ATl 40 EI) CEC MSG, R G ENAS SCREZEAT AH B Y b 21
I, 7% R A S AL B I

WAL FTR, W3 CECMSG &, WA STE onMessage FiEATAEE, HoA handlexxxxx Rl A2 X AH M
MSG 4L, message.getOpcode N3KHLi% CEC MSG [f) OPCODE. 4% OPCODE %A1 N (4L FE

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

va

@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 handleGetMenulanguage (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 A5 ZEECFRBTH) CEC MSG, A £ switch HHT X R handle R AT .

3. % FIDEBUG /5 %

M CEC DhRe ik IE W LAERS, JF &3 AT LU B R %47 DEBUG:

o 4T DEBUG A, #IHL DEBUG 1 »IRA AT LOG.

 Jfjd DEBUG 77 SRS E R AT CEC 2 IEMPIthik, b T IEH TI/ERE.
o JHII AT kernel log ik CEC MSG & 75 i SIS R B3

o BT AA Android log itk CEC %75 FEATURE & 75 #% IEAfi b

3.1 DEBUGHI A

DL A CEC ) DEBUG BIA, MIAACH T -

#!/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/cecO/status >> /data/cec_status.txt
cat /sys/kernel/debug/dw-hdmi/ctrl >> /data/cec_status.txt

logcat -b all -f /data/cec_log.txt

A% ) -


af://n542
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o % cec_debug.sh pushZ /system/bin T .
o WAHER IR HIRGLZ HTHAT /system/bin/cec_debug.sh.

o log “¥***gtart cec debug script******> SR UIRIZAT I ZI.
o BT IR A SRR

o FHK cec debug 1 AR A2 AE /data/cec_status.txt.

o [F5 1) kernel log Fl logcat 4= B 7E /data/cec_log.txt.

3.1.1 log N 2 1t BH

JEIAATI B 5 %A DEBUG 15 i PR log WIS . Fer 49 s iy A VEAR U L3.1.2.
log [ B 7 BLoCTE = 57

15 LA cec-dw_hdmiZe 7] Nkernel log:

04-11 11:44:50.969 0 0 I cec-dw hdmi: cec transmit msg fh: 44
IRV SEE VNSRS EE

dmesg | grep cec-dw hdmi
£3% L N hdmicec K8 7 1) Jyhal | ] log:

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

value: 0
WA LTS A LA fir 2 HIUI:
legeat | gres heniese
A3 PL N Hdmi % 8 7 1) N framework 2 [ log:

04-11 11:44:50.565 391 494 W HdmiCecController: Failed to send <Give Device

Power Status> src: 4, dst: 0 with errorCode=-1
WA LLF Bl LR fir 2 I

logcat | grep Hdmi
TEART log (5 WA T I7VE I 3.20

3.1.2 CEC DEBUGYi S i BH

CEC TAE{RA DEBUG 77 £ g4 N:
/sys/kernel/debug/cec/cec0/status

P ATcatZ J5 Bor:
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configured: O
configuring: O
Ir: f

(in passthrough mode)}

=

F IS B U R 3%
K Ui BH
foured 1: CEC E&# IEHIltE .
contigure 0: CEC M ¥ EHilic & .
e 1: IEfERE CEC
n rin
SO 0: WARTFUARLE CEC 304/ Bk
b add YiEEHbhE, MR EDID HiEL. A £EEF I E R CEC AWIEIL R SR I B
Phys_addt HiL
B g Htmask, CEC ARMIIGILET A 0x0000, 1E# M N HAEAR LA B
LA mask Ox1, NZEEHHEFNZD. . 0x0010 >>4=0x1, NI K2 HEHE A

0x4.

has CEC follower
(in passthrough F~ CEC kA HEAEE

mode)

pending transmits IE&EfF KIEH] CEC MSG % & .
HDMI 47 ] &5 %5 7 a8 & & 719 A
/d/dw-hdmi/ctrl

cat %17 BLAEIS AT E HDMI 528 37 77 8%, Al LGy A CEC AR 7 ey, ST AR UGS %
HDMI #E il #5 [] datasheet.

3.1.3 CEC kernel logJT & 75 ¥%

echo 2 > /sys/module/cec/parameters/debug
FTFHCEC MSG WU ARK ] log.

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

F1Hcec HAthMlog.

32 HRREHETIE

3.2.1 T CECTZh RE#R 2K R B 37 5
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PAUR -3t J T 24 8 DhRe ik AT H . 24 #87> CEC ThReCik I, 7 Zafiil bl
R

o 1A setting T~ input H'[{) CECIF K2 HIT I
o ik log /2 75H “hdmi_cec device open open error!” HI, FEHAT 1s -1 /dev/cecO,

1301rk3328 box:/ # 1s -1 /dev/cec0

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

Bk cecO HIALRRJE 75 4 b 07 B s Bl b b 77 i)y
A AR ARARIBURA A RS 5 AT 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/cec0 0660 system system

#sofia

/dev/dcc 0666 system system

/dev/pmem_gfx 0666 system system

o T\ /sys/kernel/debug/cec/cecO/statu stRA A2 IEH (FEIL 3.1.1) o @ A RERZ M0 T 75 FEH:

i
(1) phys addr N f.££f: #HiAL HDMI K EDID J& 75 1E% 3200, BRi% A2 75 S0 FF CEC,
(2) LA mask A 0x0000: 4F5E Logical address 2% .

XAEOLT B e A LA Rlog:

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

# 1% log, MIFEEHHIN EDID /& 75 IE#f i 15H
#iG Bk log, WIFEZEHINLLT 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

Hrr, logic addr R44Z 04, {EAAZIGE 04, 08, 0b HHHT—Ff. 56 LIk log, JUAZUERER AR SO A
BEATHE— B M

Hardware/rockchip/hdmicec/hdmi cec.cpp
£ FiR log f77E BIAEAl EAE BAAAELLT 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, W EEREL LN B2+ cec_adap s log addrs JiFEREAT 04T
Kernel/drivers/media/cec/cec-api.c

BHIAE AL log, % log T 44 ¥ POLL MSG [l A—5EH 44, tHAJREN 88, bb, H
A BL= AN R log R BLAIES, THEFINZEM L —ILERE L /D CEC %%, HAERESH
HEMBCEAHVLADL . VPELRAR1E 225 HDMI Ppill CEC %5,

T ICTE R S 4% log A status, RN IZMMAEIE R g A CEC 4% 5 1, 1M status A

04 (nack) , N|FEE4L54E HDMI ctrl %5748 LA S CEC JIEHHT 04T

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 BALARNL, ST RFIFARHL

o HT AndroidBRIA K& FiET CEC #EASHLRIThAE, T DA & nT DU I & 1
persist.sys.hdmi.keep awake BB false. BUEHHT L MBS, BiZBEMERAERE N
false:

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 HEHM log FRBEUT , BERLBHETHEIR]T standby i1 MSG (0x36) :

[ 3465.670484] cec-dw_hdmi: cec received msg ts: 0f 36
[ 3465.670617] cec—-dw_hdmi: cec_receive notify: Of 36

01-21 09:47:47.675 0 0 cec—dw_hdmi: cec received msg ts: 0f 36
04-11 09:16:32.963 299 342 hdmicec : poll revent:41
01-21 09:47:47.675 0 0 cec-dw_hdmi: cec receive notify: 0f 36

04-11 09:16:32.963 299 342
04-11 09:16:32.963 299 342
04-11 09:16:32.963 299 342

hdmicec : poll receive msg

hdmicec : poll receive msg[0]:0f

U o o +H o H|

hdmicec : poll receive msg[l]:36

=, NFHEMHREISAECEC BEHE, £BHMMASEAIZE T standby ] MSG.

323 BEFHHL, BHARFENFFHL
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o IFRAEHANITFHLRIE LN k& AL, TR, 1 S SE AT 15s JE L&
To BRI RRARLERITTAL A — B 8] 9 A2 &7 & Y standby MSG 3E4T M MY o
o WRBEAHWT log, FIW CEC FHLATIEZ & IEH

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 BEAT A LB R 2 %k log, 5 2B LR AR SO F A ER ER ARSI HLtt— 25 70 #r -

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

va

fE b D RBAL L B EA LR logHIMr AR AL 22 15 RIS D -

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

WA LLLE log, WIFEERIALLFEEZFH) hdmi_cec_send message &7 IEFIBAA, ALK E AT KT
1A IOCTL CEC_TRANSMIT:

Hardware/rockchip/hdmicec/hdmi cec.cpp

#r IR 2% log #AFLE, M cec_transmit_done_ts: status E‘]fﬁﬁ?’j 01, MIELHARIER, CEC &4t
%, TELES HDMI ctrl 29478 Rl CEC {5 5347 AT

3.2.4 G TMRER, e AR A e R

o WHIANETREIEFWAE, 3% 3.2.1 #i\ CEC ¥IIBLEBLRE .
o HENRREAELLT log, FIWr CEC MR E & 5 1 K ik 3T K i%E K .

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

HAHIXPI log, HRIER (statusAH01D) , WFEELE S HDMI ctrl @ £ 41 CEC 15 S kA7 — 24
Mro

EIRA X4 log, MIFEE M LU R B2 onAddressAllocated AR ActiveSource 1 TextViewOn iX
2CEC MSG M RIE IR A

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

yback.java

3.2.5 ML IB 1% 4% TTIE B & T Kui

L, H AN A R RS R L O, O LR RSE T I Al kg, X R e
A —EE P AL
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o MEHRAZEAHLIIN CEC MAJIEE, Wi =2 EylH 23] anynet A% N\ IEIE, A REE

FiZIhRe
o AEHAIFHUEHEAFEIRE, HIRHBEAKIZE ActiveSource MSG, 1] LI Fil &4t onetouchplay 142
T,

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

va

4. 27

{HDMISpecificationl 4b.pdf)
{RockchipAndroid5.x. HDMI CEC_#kfF1i}i#H.doc)

HDMI-CEC #% | i 5%
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