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1.1 CECHIREN
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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)

SPEB b ATRFEANE RS | I ARX SRC #1 DST #HEREA POLL MSG REfABIE R BEEE
fthiREE 5 A,



No Physical
L

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

First Devica type no acknowledgement Awaiting

acknowledgement /
send polling message{ to second device type address

bus busy message failed /
send poling message
device type addres

Higher Davice no acknowledgement
type Address |

0
I

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 IRFZBRIES@ET &% CEC MSG RsLHL,

Device 1 Device 2

User Interaction

Additional Information ﬁ

.

<Message> [Parameter]

e i

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

CEC MSG A&/ 8B BlockERY , Block B9&=tE0T , A 8 bit B Header/Data 0 1 bit f§ EOM {37F0
ACK \4Epk. H™ EOM RREEEEXEHIRE | 1 1 BRI AS CEC MSG BERLEREEESEEIE
T. ACK RIBRIfS , REFEEERN 1, BREERIIRELRZMSG , MIEEE R 0, FREEWEIEL
&

Header/Data Block

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

Information bits EOM ACK




Header Block /9 CEC MSG BY5— Block , Information bits & 4 {5/ 8&3X75H9 Logical address , 1
4 %ISR Logical address, Data Block B9 Information bits MIE OPCODE 2#4.

2. CECIARa748
2.1 Android CECIEZR4R

2.1.1 Android CECIEZS LR

BFRE] @fEA T HDMI-CEC trfE , IXHEAR BmEFRSERE—ETIFR IR, B2, B
T8 LH HDMI-CEC YA EARER , MBEXWIRSEIFNIE LthEER , EifftfilH1r8e
TERE., AMLUBBRETEERINANRANEIRE CEC F-RmEMARZBRERE.,

BEE Android TIF(TV Input Framework) B93 |\ , HDMI-CEC iHEEIEERIR SRS IEREE , FHAEE

2 HdmiControlService {E/9 Android &7SH9—EB% , Android HFESLILATBEFE ¢

HFETB] iR HDMI-CEC RBUPRESEER |, IXBSIRME R 2 BNATRS. ELART , | AUt tEiI8
o9 HDMI-CEC , SR EER=FIMRAZE.

HdmiControlService 2—MH3YBRimin L AE[ERR HDMI-CEC 128 £d RIFMIEAY Android A
%5, Android fEFRAMRE FELMIEENAR , FENIAELESIEEBI METRZER
BRI, XA CEC BRSBEINEFNIER B 7 RIFRYEE , LMEEA LB TRRESEER~R.

2.1.1.1 HdmiControlService

HdmiControlService EFRFAIE MERSD (140 TIF, Audio RSS. BIREIRRSSE ) —eksCHl CEC
. EFRA T EHENABIEENXR CEC = 28E s HRIE B HAY HDMI-CEC RUREHRISE. 1L
RiFEMEART HDMI control service BYSCIR,

TEZEXTF Android HDMI-CEC SCHRIFERYERERS -

o —NMETEZ HdmiControlManager [EEIRAON FRIRML API, ZRBEARSSHIUN TV Input Manager iR
5#0 Audio BRSBATLABRERIX N,

o RHUTF :

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

o IXMIREZKIT A B SS SR BRBIEIR .
o KEBTF :

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

e HDMI-CEC BiSRMHIS BRI | XATLABIIREEHEMNAESHIEZERNAR. | By
LAFI FRE B RIBE ISR ERIE )RS B CRIBE RS E.
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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
Mangger

TV Input
Framework

2.1.1.2 HDMI-CEC HAL

Vendor-Specific
Command
Handler

Manager

PE CEC RS AIEER | WURRR Android 12M4HIE XKL HDMI-CEC HAL, HDMI-CEC HAL =il
SUBARAINES | FHET AP SRIGIRE ( DEASEVEANE ) RIS LR,

IREHNERINSITAY AP ERANT
TX/RX/ZE44

e send_message
e register_event_callback

HS

e get_physical_address
e get version
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e get_vendor_id
e get_port_info

ZEHE

e add_logical_address
e clear_logical_address

W&
76X .

e is_connected set_option
e set_audio_return_channel

PATEXTF API 89 HDMI-CEC HAL SEX A ¢
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#ifndef ANDROID_INCLUDE_HARDWARE_HDMI_CEC_H
#define ANDROID_INCLUDE_HARDWARE_HDMI_CEC_H

/7':
* HDMI-CEC HAL interface definition.
4]

typedef struct hdmi_cec_device {

Vi

* 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.

:‘:/
int (*add_logical_address) (const struct hdmi_cec_device* dev,
cec_logical_address_t addr);

Returns 0 on success or -errno on error.

/7’:
* (*clear_logical_address) tells HAL to reset all the Tlogical
addresses.
* It is used when the system doesn't need to process CEC command any
more,
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* hence to tell HAL to stop receiving commands from the CEC bus, and
change
7':/

void (*clear_logical_address) (const struct hdmi_cec_device* dev);

the state back to the beginning.

/7':
* (*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 1likely 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,
uintl6é_t* addr);

/7‘:

* (*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 Tow
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*);

/7’:
* (*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

*/

void (*register_event_callback) (const struct hdmi_cec_device* dev,
event_callback_t callback, void* arg);

can be retrieved.

/7':
* (*get_version) returns the CEC version supported by underlying
hardware.

7':/



81
82
83
84
85
86
87
88

89
90
91

92

93
94
95
96
97
98
99

100

101
102
103

104
105
106

107

108
109
110
111
112

113
114
115
116

117
118
119
120
121
122
123
124
125
126

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 1ist of HDMI port information, and 'total' is the number
of
*/
void (*get_port_info) (const struct hdmi_cec_device* dev,
struct hdmi_port_info* 1ist[], int* total);

HDMI ports in the system.

/:‘:
* (*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
Togic
* to start or stop the feature. Flag can be either 1 to start the
feature

* or 0 to stop it.

* Returns 0 on success or -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.
:‘:/

int (*is_connected) (const struct hdmi_cec_device* dev, int port);
/* Reserved for future use to maximum 16 functions. Must be NULL. */
void* reserved[16 - 11];

} hdmi_cec_device_t;

#endif /* ANDROID_INCLUDE_HARDWARE_HDMI_CEC_H */



f&B0 APl , CEC BRSSATLARI ARG RIRRAIE/IZIW HDMI-CEC 65, ECEMERNIRE , 7 (Hit ) 5K
E¥E (B Android RFTETHEARIURTAZE CEC 126 ) LRV IERRHITIBIE,

2.1.2 {HXAURBEEE

CEC ThREtERAVMRBERZ SUARAN T

BB

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

kernel/drivers/media/cec/cec-api.c
kernel/drivers/media/cec/cec-core.c

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

L

CEC IXzmhtERs , #$H CEC Physical
address [ Logical address g94fE , CEC
EVENT 1 MSG WCRRIETEETIRE.

244 IOCTL fit USER SPACE B,
CEC iR HY AR

@0 CEC IRmPhysical addressAyasa,

CEC EDID ##BhThae. FEJM EDID H3KEY

kernel/drivers/media/cec/cec-edid.c .
Physical address,

kernel/drivers/gpu/drm/bridge/synopsys/dw- DW-HDMI CECBRZf), FESLHXIDW-HDMI

hdmi-cec.c CEC Z1FEsaU121E,
Android FUIBESZUNT :
iz B8
hardware/rockchip/hdmicec/hdmi_cec.cpp igTﬁ;ﬁCEc HALRY
=M.

FEET— ML
33 kernel B9 CEC MSG
#0 EVENT p9is0T , H L
.

IRAURIXFILLIE HDMI
PERIEER] CEC =
SHIBRSS.

B CEC ImoFnig
{E. #BPHSH
CEC meH T AL
HAL, U3 CECHERR
TR IRGESE
ROtELR,

ERGHEE—NBIE
LR CECiREAYE , &b
ISR AR MR RS
HETEIREHY CEC MSG 5
ARREIR R IR
.

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

SR H T PLAYBACK i&
&, BHExEO.

frameworks/base/services/core/java/com/android/server/hdmi/HdmiCecLocalDevicePlayback.java
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2.2 CECERIERIEN 4R

2.2.1 CECYIMaRTE

2.2.1.1 CECIRzh; MRz 7Y

dw-hdmi-cec.c cec-core.c cec-notifier.c

1: dw_hdmi_cec_probe(}

2 : cec_allocate_adapter()

3 : cec_notifier_get()

41 cec_reqister_adapter() h—i 5 : cec_devnode_register()

6 : cec_register_cec_notifier()

7« cec_notifier_register()

CEC IRzhiE RN E LR,
e dw_hdmi_cec_probe :

5ehk CEC IREN¥IMACIIE | BRGHSRAY CEC IREFESERRAY CEC B EARER., REIEXS CEC HXFH
FRsHIRIIatECE | SoRk CEC MSG WIARRIBYUTER ( cec>irq ) &,

e cec_allocate_adapter :
(1) Fep T adapterfytliE 5iEEL.
adapter £5H(RINT :

1 struct cec_adapter {

2 struct module *owner;

3 char name[32];

4 struct cec_devnode devnode;
5 struct mutex lock;

6 struct rc_dev *rc;

7
8
9

struct Tist_head transmit_queue;
unsigned int transmit_queue_sz;

10 struct list_head wait_queue;

11 struct cec_data *transmitting;

12

13 struct task_struct *kthread_config;

14 struct completion config_completion;
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

struct task_struct *kthread;
wait_queue_head_t kthread_waitq;
wait_queue_head_t waitq;

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

#endif

struct cec_notifier *notifier;

#ifdef CONFIG_CEC_PIN

#endif

struct cec_pin *pin;

struct dentry *cec_dir;
struct dentry *status_file;

ulé phys_addrs[15];
u32 sequence;

char {input_name[32];
char input_phys[32];
char input_drv[32];

FHXIEPRIERR LSRR RITAN T



B 1588

transmit_queue CEC MSG #FRIXBEAING.,
transmit_queue_sz CEC MSGFARIXEERIBATIHKE,
wait_queue XS & HAY C‘EC MSG E"Jﬂfﬁ]}‘_“z‘ I\/I_EG ﬁfﬁ%ﬁﬂ? : B TERRI MSG 4%
HEFHZPAG! |, SRIMRAN R B ERIZINEE.
transmitting HREIEEAIER] CEC MSG
kthread_config BcE CEC #IMR Az TRILER.
config_completion E1F CECIR Bt ERES E.
kthread FF CEC MSG RIXBAFIETRAILAZE cec_thread_func AHHIART,

kthread_waitq cec_thread_func B9ZEEBAGY,

ops adapterfi§ callbacks , ¥R
" kernel/drivers/gpu/drm/bridge/synopsys/dw-hdmi-cec.c

capabilities adapteriZERIINEE,

available_log_addrs B KAI¥REY Logical address &,

phys_addr 4@ Physical address,
is_configuring SRIEEH TR E.
is_configured IR ECEST
follower_cnt follower FIEM&E , HBRIHEAN 1.
cec_follower ZATAY cec_follower , RTARAA fh,
cec_initiator ZRIAY cec_initiator , HRTARAS fh,
passthrough a1 cec_follower &4 passthrough &=,
log_addrs LRISEYPERT Logical address , — RS,
tx_timeouts KIX CEC MSG #BRENREL , — Rt REZER.
notifier cec notifier
phys_addrs Physical address , $1%3Z4 Logic address BTAIE .
sequence adapter &i%X CEC MSG HNFS , BTFIEZER reply B9 MSG,

(2)1=17EE CEC MSG EHIBAFIRIZAE cec_thread_func,

(3) BtEcec adapterfyIhas , iFMIRAN T :



capabilities i8R

CEC_CAP_PHYS_ADDR FFBEXRKE Physical address,
CEC_CAP_LOG_ADDRS FFBEXRKSE Logical address,
CEC_CAP_TRANSMIT RIFRFEZER CEC MSG,
CEC_CAP_PASSTHROUGH CEC IRENARIRWZIRY CEC MSG , B B3RS,
CEC_CAP_RC STHRREEIKaEH CEC,

INzhisz =D SN SR
R AP TR AL CEC IXa#2II AT CEC MSG @,}E\T ERFEECH , BERE
DEBUG A&,
CEC_CAP_NEEDS_HPD H7E HDMI HPD pin AERIA S CEC,

CEC_CAP_MONITOR_PIN CEC IRm% R CEC pinfYZsit,

e cec_register_adapter :
(1) 588k CEC &% T AT
(2) 58A% CEC DEBUG T mfdiEAf.
e cec_register_cec_notifier :

iEfficec notifier , FfEz Sadapter4fiE,

2.2.1.2 CECYIR iR BiRizE

CEC THREEIEHEMER , FEHTIEMIAHES. FTEHIT CEC IIREEXTTRAIERE ; Logic
addressHU4BESRTF ; CEC IXzfjconfigure BI5ERETL(E. H FRAMEWORK, NI, HAL RItEXI
TEANER7S


af://n296

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()

HA BB

e initializeCec :



initializeCec AFIIAIERREEENAT , FREFTWIRHKERE | RAGIGEIRE , REXREFE
CEC Inge&BaAT initializeCec HHTHIALECE. FESTSH T localdevice BU¥IIAK ( BRIZERSIF
TV #1 PLAYBACK Fifh&%S , RK &4 PLAYBACK i8%% ) , Logical addressH4BELAR CEC FF%
AIfERE.
e initializeLocalDevices :

(1) BRIEFIIL CEC localdevice , AP HdmiCecLocalDevicePlayback,

(2 ) localDevice.init E<iEIS A getPreferredAddress JE5ABURTEER 4R
"persist.sys.ndmi.addr.playback", EHZBIANZEELEBEITEA Logical address , MESHAERZIE
HEFFER. EFTANENSMNZISFRIE—MEUETFIA ( PLAYBACK IREEHE—MBIEA0x4 ) |

( 3) localDevices.add &40 52/ localDevice FINZEIFIEE localDevices 4,

e hdmi_cec_set_option :

DI EPRSERE] HAL EEfE8E CEC BIBXITX | SRR

FFX 1588

HiRE Y false B , WEIEY X338 CEC thilHPRIES
IRFERFAICEC MSG , tBARIBRFEM IR
BE. T ZRIMRANRESEI CEC AR RAAITIRE |
FRLASERR D12 KB SEhrER.

HDMI_OPTION_WAKEUP

AHARE CEC DIRERTFX , HiIKE A false AT,
HAL REAIEFIFZEWE CEC MSG , CEC ThEE#HEX
. BTigEFEPRY CEC IR SR T

x.

EFRATHNFVRBIZE A false , IREEHIRE SN
true, HIKE N false it , FRLTERFAABLIEE
HDMI_OPTION_SYSTEM_CEC_CONTROL RAYCEC MSG , HHREEFLIE, Banzxt
FoLFMER | IREEhRASEIN CEC IRBE R FThRERT AT
BES R INtEXINEE.

HDMI_OPTION_ENABLE_CEC

e allocatelLogicalAddress :
FER T48ELogical addressBIT{E,

(1) V@A HAL B9 hdmi_cec_send_message ,&1% POLL MSG , HRIX—EXREHI POLL MSG SR
#8379 NACK B9iE (JREIEHdmMiConfig ADDRESS_ALLOCATION_RETRY JR%E ) M E it

(2) VEF HAL B9 hdmi_cec_add_logical_address , $5i5%EERY Logical address N A&Z5/EKEIKL.,

(3) 4BEMING , 7 onAddressAllocated FIEAAI% CEC MSG O &1%#E F5% CEC
MSG ( ReportPhysicalAddressZ ) ,

XMIFRHTFE—NEIRE : 4RHE CEC 1Y Logical address B4R EEZE CEC i8% A H POLL MSG , &
ANMBAEYS POLL MSG FlAL ( NACK ) B , NIBASUHIETTIRE G R | et AR &) Logical

address,

Z e FRAMEWORK 7E4f%E Logical addressHd , SRFAMYGZ=ETEA HAL Y hdmi_cec_send_message
BEAHETIX POLL MSG , #5AZTIIRATNIIEEIZIEEE, WEA T ASBERMBIHAIKED. M
kernel CEC IRENNIEE @I 52 mFIIAKEI configure , BIFIOCTL CEC_ADAP_S_PHYS_ADDR 3E526%
BAGEETR | BREYIERIi HiR, X ZAT , AT EEERAR send_message RUEOKRERA
% POLL MSG,



RETTENARE , RegBidE HAL B TERIEA 885Shk. = FRAMEWORK &R
hdmi_cec_send_message %1% POLL MSG B , #81d IOCTL CEC_ADAP_G_LOG_ADDRS3EZXREX kernel
IRENILAT4RERY Logical address, HIRENEIZREPE Logical address ( CEC_LOG_ADDR_INVALID )
JEFIIOCTL CEC_ADAP_S_LOG_ADDRS kit T48%E. GIRNELLPRE Logical address , Bittit5 FE
T&HY POLL MSG FrE9itatittERE , MIR[E NACK 45 LR |, BEBERIEUEARR , MIR[E success , X
FRAMEWORK F&EER F— Mthib##T POLLING , B2 25 kernel EENATHBLEER.

kernel ce BRFIAYHIIRLIR B FEANEIFf~:

systemcall cec_config thread func

27 ioct() '

¥

28 : cec_adap_s_log_addrs()

29: _ cec_s_log_addrs()

i

{]

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

e HAL i IOCTL CEC_ADAP_S_LOG_ADDRS i&FH cec_adap_s_log_addrs #{Ti&HE.
e 7E cec_claim_log_addrs iIzfTHIRLECERILAE cec_config_thread_func , HEFECERITEHL
(wait_for_completion(&adap->config_completion)),

1 static void cec_claim_Tlog_addrs(struct cec_adapter *adap, bool block)
2 | {

3 if (WARN_ON(adap->is_configuring || adap->is_configured))

4 return;

5

6 init_completion(&adap->config_completion);

7

8 /* Ready to kick off the thread */



10
11
12
13
14
15
16
17
18
19

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_unTlock (&adap->Tock) ;
wait_for_completion(&adap->config_completion);
mutex_lock(&adap->Tock) ;

cec_config_thread_func & , 18T cec_transmit_msg_fh & POLL MSG i#ilid &iXAFIF 1T A

=, ARGEENNSBEIZIIE,

B2 [ElE adap->ops->adap_log_addr , A dw_hdmi_cec_log_addr , $E4BERIHEIEE NFEXRY

CEC H1F=5,

ZEIY CEC IXainitiR BE5ehk ( adap->is_configured = true ) , &8I cec_post_state_event [k
B3R CEC RaPIASHZRRISE M,

cec_msg_report_physical_addr £JZ0PCODEJS report physical addr fJ CEC MSG BRI AIX
RAFIFFAILE,

B R AT S S A B So A HIZTE ( complete(&adap->config_completion) ) ,

2.2.2 CECHERIERIER/N

WEFR , L& CEC MSG RiXmfEAEeER , RFEHE sendCecCommand A&iXEIA],

HdmiControlService.java HdmiCecController java

com android server hdmi HdmiCecController. hdmi cec.cop systemcall

1: sendCecCommand() H
.

E 3: mCecConh’oIIer.sendCcmmandOu S5native Seadte cEommarid()

it :
T ] 5 hdmi_cec_send_message( !
.

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

8 : cec_transmit_msg_fh{)

9 : wake_up_interruptible()

sendCecCommand BY2#{ HdmiCecMessage BJLIS%E:

1

frameworks/base/services/core/java/com/android/server/hdmi/HdmiCecMessageBuil
der.java

Rz EIRT
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systemcall gec thread func irg

: ; 2 : wait_event_interruptible

6 1 ioct{) E 7 1 cec_transmit() ] E

e

-

8 1 cec_transmit_msg_fh()

> L0 dw_hdmi_cec_transmit()

9 1 wake_up_interruptible()

; v 11: wait_event_interruptible_timeout |

12 : dw_hdmi_cec_thread()

13 : cec_transmit_attempt_done_ts()

ol
14 : cec_transmit_done_ts()
o
of

E 15 : cec_data_completed()

L |
LI" 16 : wake_up_interruptible)

B2 HAL BE@iY 10CTL CEC_TRANSMIT J8A CEC IRzh=hAY cec_transmit T EERIE.

static Tong cec_transmit(struct cec_adapter *adap, struct cec_fh *fh,
bool block, struct cec_msg __user *parg)

struct cec_msg msg = {};
Tong 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->Tog_addrs.flags & CEC_LOG_ADDRS_FL_CDC_ONLY) &&
(msg.len == 1 || msg.msg[1l] != CEC_MSG_CDC_MESSAGE))
return -EINVAL;

mutex_lock(&adap->Tock);
if (adap->Tog_addrs.num_log_addrs == 0)
err = -EPERM;
else if (adap->is_configuring)
err = -ENONET;
else if (ladap->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);



29 mutex_unTlock (&adap->Tock) ;

30 if (err)

31 return err;

32 if (copy_to_user(parg, &msg, sizeof(msg)))
33 return -EFAULT;

34 return 0;

35 | }

BB —ZRFFIRTS |, FIRTILET CEC IREhERREBIEE &% MSG |, EEIT
cec_transmit_msg_fh EE KX CECER MSGIINE&IZAIBATIZ, Erh MSG RSN -

1 struct cec_msg {

2 __u6b4 tx_ts;

3 __ubd rx_ts;

4 __u32 Tlen;

5 __u32 timeout;

6 __u32 sequence;

7 _u32 flags;

8 __u8 msg[CEC_MAX_MSG_SIZE];
9 __u8 reply;

10 __u8 rx_status;

11 __u8 tx_status;

12 __u8 tx_arb_lost_cnt;
13 __u8 tx_nack_cnt;

14 __u8 tx_low_drive_cnt;
15 __u8 tx_error_cnt;

16  };

ERR RN TR ¢



SR 588

tx_ts INFOIRAGRTIENEY | & CEC IXENTERRIX MSG REtiRE.
rx_ts AFDIRATRT AN , = CEC IXENSERHEIN MSG [EaRIRE.,
len MSG K.
sequence CEC BIXEJJE’%E?J&%E’\J%E\QEE—EJEZ%O XAT ARSI AR RIERTER
msg SEFRRFFE CEC MSG BIpayload,

{fft &5 CEC MSG BdfsEF , /HEIE 0 M CEC IRah&EAHIZ CEC MSG
reply &, EFNZEENEE (WEHE | &R CEC MY , BeBREE ).
BRIEPEEISE R 0, 7L J1E CEC IRFIHXT MSG IRRIH TE4E,

CEC IXaN5emIZIT MSG B aEIRE | IRCHEKATAE :
CEC_RX_STATUS_OK
CEC_RX_STATUS_TIMEOUT
CEC_RX_STATUS_FEATURE_ABORT

rx_status

CEC IKafZemRiX MSG EREXHIZE | fRCRIERIIAE:
CEC_TX_STATUS_OK
CEC_TX_STATUS_ARB_LOST
tx_status CEC_TX_STATUS_NACK
CEC_TX_STATUS_LOW_DRIVE
CEC_TX_STATUS_ERROR
CEC_TX_STATUS_MAX_RETRIES

tx_arb_lost_cnt CEC MSG &IXFeRkfS . 4tit Arbitration Lost $5iRA9REL,
tx_nack_cnt CEC MSG &i%E5ehkia , it Not Acknowledged $EiRADKREL,

tx_low_drive_cnt CEC MSG &IEXFeRkfE . 4tit Low Drive Detected $81RAYREL,
tx_error_cnt CEC MSG &iXFeRkfa | 4tit Error $8IRANREL.

e cec_thread_func AETE CEC MSG KIXPFIRILAZE, HILATT MSG IEFERIXRT , SAEEFFY
MSG IAINBAF,

wait_event_interruptible(adap->kthread_waitq,
kthread_should_stop ||
(!adap->transmitting &&
ITist_empty(&adap->transmit_queue)));

A W N R

e cec_transmit_msg_fh EEFAXRNERINNSIG , A FT MSG IEEAIX , MSMEEE
cec_thread_func #{T&IX B ILESE MSG IEFEAIE , NS MSG IDINESFRXAING , HEFA

if (fh)
Tist_add_tail(&data->xfer_Tist, &fh->xfer_1list);

Tist_add_tail(&data->1ist, &adap->transmit_queue);
adap->transmit_queue_sz++;
if (ladap->transmitting)



9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

wake_up_interruptible(&adap->kthread_waitq);

/* A1l done if we don't need to block waiting for completion */
if ('bTock)

return 0;
/7':

* 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 Tock afterwards.
7':/

mutex_unlock(&adap->Tock) ;

res = wait_for_completion_killable_timeout(&data->c,
msecs_to_jiffies(timeout));

mutex_lock(&adap->1ock);

if (data->completed) {
/* The transmit completed (possibly with an error) */
*msg = data->msg;
kfree(data);
return 0;

=@ B adap->ops->adap_transmit &AM dw_hdmi_cec_transmit Bt& CEC ZHiFssF Ak

X CEC MSG,

RIELEHRS CEC Hhli=4 , dw_hdmi_cec_hardirq FiSENETFEE |, iBRARRIEAPRSINRIER,

IEEFE T EMMEIRFICRIEN status 3,

cec_transmit_done_ts PFLFITHARAILAIEIR | WNREIRNARYE retry JRE] attempts ST

BRI, BERARKETEIRNER cec_data_completed SERAR A% |, FHIRER
cec_thread_func #4377~ —%5% CEC MSG HUAIE,

2.2.3 CECHEEIGRIERN


af://n421

dw-hdmi-cec.c

cec-adap.c

E 5 1 dw_hdmi_cec_thread()

2 ; dw_hdmi_cec_hardirg()

7 ¢ cec_received_msg_ts()

:
:
o 8: cec_receive_notify()

9 : cec_gueue_msg_fh{)

Cec-3

i.C hdmicec event.cpp

3: pall) 1z uevent_loopD: B
o

]

10 ; wake_up_interruptible(&fh->wait)

-

4 cec_poll(

:I & : poll_wait

11 : return POLLIN | POLLRDNORM

12 5 ioct()

-
13 : cec_receive()
-
o

14 : cec_receive_msal)

15 ! return cecframe

_________________________________ ‘_';.

o LUIF CEC MSG R , CEC FrlifiF=4 , dw_hdmi_cec_hardirq 5riEEENCEC RX DATA 257728 , $KEX

WKEIRY CEC MSG,

e cec_received_msg_ts FIESFIMARKEIRY CEC MSG 2EATH.

e cec_receive_notify 1 , HARRIRE CEC IR/ passthrough HRIAT , 2ARYE CEC MY BRIEISE
WEIRY CEC MSG, BITFFEAIRIGRILZL R TEE passthrough =T , FTLASTER
cec_queue_msg_fh EWEIRY CEC MSG fiBEfFAERFIZF |, FFHIEEE poll_wait , 1BX] L EEEUE]

W 00 N O U1 D W N R

N NNNNMNMNNNNRPRPERRRERRPRRRRPRR
0O N O Ul A WINEFEP O WOWODLNO VIS WN R O

static void cec_queue_msg_fh(struct cec_fh *fh, const struct cec_msg *msg)

static const struct cec_event ev_lost_msgs

CEC_EVENT_LOST_MSGS,

CEC MSG,
7':/
{
.event =
.lost_msgs.lost_msgs = 1,
3
struct cec_msg_entry *entry;

mutex_lock (&fh->Tock) ;
entry = kmalloc(sizeof(*entry), GFP_KERNEL);

if (entry) {

entry->msg = *msg;
/* Add new msg at the end of the queue

Tist_add_tail(&entry->1ist, &fh->msgs);

= {

7':/

if (fh->queued_msgs < CEC_MAX_MSG_RX_QUEUE_SZ) {
/* A1l is fine if there is enough room */

fh->queued_msgs++;
mutex_unlock (&fh->1ock) ;
wake_up_interruptible(&fh->wait);

return;

* send a lost message event.

:':/

* if the message queue is full, then drop the oldest one and



29 entry = list_first_entry(&fh->msgs, struct cec_msg_entry, Tist);

30 Tist_del(&entry->1ist);

31 kfree(entry);

32 }

33 mutex_unlock (&fFh->Tock);

34

35 /~,':

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

38 =/

39 cec_queue_event_fh(fh, &ev_lost_msgs, ktime_get_ns);
40 | }

HAL EXRESHISITAIZAE uevent_loop WZI_EIRAIIE CEC MSG RIS4FNIEIE 10CTL
CEC_RECEIVE 3E¥XEY MSG BAFIh&{FHICEC MSG,

i iR 16 : propagateCecCommand( ! H
U 17:onReceiveCommand) | 13 : orReceiveCommand(}

:19 : mService.handieCecCommandQ {5y . 4, iatch acaibevice(] :

21 : device. dspatchMessage()

! 22 onMessage()

WNERf7~ . FRAMEWORK X EIRY CEC /BRANRHIRANEER |, BWEIRY CEC MSG BE LIRS | &eHE
onMessage fR#E CEC MSG FJOPCODE S &% IM handle EREUHITHME,

2.2.4 CECEHL TR

CEC IxshiEid ERFMHER EESRIAESHIZEN , BRlEAMSRRAT:

E=4 ExMm
adapter BPIASARLE THES , W : M configured BPIRZSZES

CEC_EVENT_STATE_CHANGE i
unconfigured,

sz £ Nat eI =
YN LS e CEC U MSG BAFIEERY MSG i B R ATHIERY , S8 MSG £

x.
CEC_EVENT_PIN_CEC_LOW CEC 5|HIZZ/9REBF | IZ S ERTI 2 AER.
CEC_EVENT_PIN_CEC_HIGH CEC 5|[Z BT |, ZEHEREEEER.
CEC_EVENT_PIN_HPD_LOW HDMI #9 HPD 3IfIZEAREYE , BEBRE HDMI SBHEA.

CEC_EVENT_PIN_HPD_HIGH HDMI B3 HPD 5|fIZA{REF , BEBRE HDMIFR L.
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LA HDMI FUEIRLENN) | SEFTT

irq repo hpd event systemcall hdmicec event.cop
] i 1:uevent_loop()! "
¢ Z:pulgin{) |3+ drm_helper_hpd_irq_event() : 24
' 2l L]
] = 4 : poll()
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

.......................................... :.>
T 12 ioct()

o 13 : cec_dgevent()

__________________________________________ _':_‘3

S 14 return event T

o LiHK HDMIBY , HDMI A4 , FFEZE! cec_queue_pin_hpd_event i HPD AYCEC
EVENT,
o cec_queue_event_fh FHZEEMANN CEC B EVENT I3 , FHIREE poll_wait , 5544 HiR.,
e HAL Ei@id IOCTL CEC_DQEVENT 8H cec_dgevent M EVENT FIZRAPIRENEFIEHE. THREHEL

Z=F2
*EI} Ileo
systemcall hdmicec event.cop com_android server hdmi HdmiCecController. HdmiCecController.java | | HdmiControlService.java
1:uevent_loop();
e
4: pol()
5: cec_poll()

9 : pol_wait

11: return POLLPRT

L= _
5 12 s ioctl()
-4
J:_‘ 13 : cec_dgevent()
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 15 : propagateHotplugEvent() |
-
fo

e 14 : return event

L] u 16 : handleHotplug() L '

U7 Ti7 : mservice .onHotplug() ¢

o HAL ESRIEME | BETURERISEHHITIE | M HPD SHE4RER HIR.
o RS onHotplug A TAME |, ANSRIEATA plug in 4, 18 allocateLogicalAddress &
F4PE Logical address , 25 2.2.1.2 FRIEAIER.

2.3 FMECEC FEATUREER#ZO

Android JRERBEL S 7 CEC Y HAIZIN FEATURE, EHAEFIERARSZIFAY FEATURE , AJLAFER
LAF#EO

o FRAKIECEC MSG :
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frameworks/base/services/core/java/com/android/server/hdmi/HdmiControlService
.java

* 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) {
mCeccController.sendCommand(command, callback);
} else {
HdmiLogger.error("Invalid message type:
if (callback != null) {
callback.onsendCompleted(SendMessageResult.FAIL);

+ command) ;

@serviceThreadonly

void sendCecCommand(HdmiCecMessage command) {
assertRunonServiceThread;
sendCecCommand (command, null);

Hrp£&#{ HdmiCecMessage command BJLAEARLA SR FRVER RO E RO

frameworks/base/services/core/java/com/android/server/hdmi/HdmiCecMessageBuil
der.java

@override
@serviceThreadonly
protected void onStandby(boolean initiatedByCec, int standbyAction) {
assertRunonserviceThread;
if (!mService.isControlEnabled || initiatedByCec || !mAutoTvOoff) {
return;
3
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;

VAR, AT TS FLEEAHENFIRYII0EE | #2AR CEC il , FERH standby RICEC MSG,
FE2IER T sendCecCommand #ZO#H TAIE , ES#{ standby FYCEC MSG , NIEiEAE
HdmiCecMessageBuilder B9 buildStandby O EEHETM.

o FHEYFCEC MSGRILME :

HTRASEIRM CEC MSG F EIR |, FRLAZIRIEIRY CEC MSG , RETAIA S THER AT IRRT |,
FEIHERAIN IR,

WITFRBET S , WZl CEC MSG f§ , BRERSTE onMessage i TAME , HA handlexxxxx BJEXIHER
MSG H94hE , message.getOpcode F3KENZ CEC MSG 9 OPCODE, #R#E OPCODE i ERAIZL
H,

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

@serviceThreadonly
protected final boolean onMessage(HdmiCecMessage message) {
assertRunonServiceThread;
if (dispatchMessageToAction(message)) {
return true;
}
switch (message.getOpcode) {
case cConstants.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 cConstants.MESSAGE_SET_MENU_LANGUAGE:
return handleSetMenuLanguage(message) ;
case Constants.MESSAGE_GIVE_PHYSICAL_ADDRESS:
return handleGivePhysicalAddress;
case cConstants.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 handleTextVviewOn(message) ;
case Constants.MESSAGE_IMAGE_VIEW_ON:
return handleImageVviewOn(message);
case cConstants.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 cConstants.MESSAGE_GIVE_DEVICE_POWER_STATUS:
return handleGiveDevicePowerStatus(message);
case cConstants.MESSAGE_MENU_REQUEST:
return handleMenuRequest(message) ;
case cConstants.MESSAGE_MENU_STATUS:
return handleMenuStatus(message);
case Constants.MESSAGE_VENDOR_COMMAND:
return handlevendorCommand(message) ;
case cConstants.MESSAGE_VENDOR_COMMAND_WITH_ID:
return handlevendorCommandwithId(message);
case Constants.MESSAGE_SET_OSD_NAME:
return handleSetOsdName(message) ;
case cConstants.MESSAGE_RECORD_TV_SCREEN:
return handleRecordTvScreen(message);
case Constants.MESSAGE_TIMER_CLEARED_STATUS:
return handleTimerClearedStatus(message);
case cConstants.MESSAGE_REPORT_POWER_STATUS:
return handleReportPowerStatus(message);
case Constants.MESSAGE_TIMER_STATUS:
return handleTimerstatus(message);
case cConstants.MESSAGE_RECORD_STATUS:
return handleRecordStatus(message);
default:
return false;

FTABRESF#HHY CEC MSG |, MAFETE switch FREEYIAzAY handle BIA],

3. ®HDEBUGKHZ%

& CEC IEeLAIER TIERY , FraRZETLAZIRIATER#1T DEBUG :

e 147 DEBUG I , #lIBX DEBUG T /UAZSF0 LOG.,

e j&BiY DEBUG TS EE LRI CEC EEHIERYIRMW , HFOTFIEETITIERE.

o BITEE kernel log FiA CEC MSG 2&EMSEWIA KD,
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o EITEF Android log HiIA CEC R FEATURE EEMIEHE,

3.1 DEBUGH#

AR89 CEC Y DEBUG A |, BIASABENT -

1 #!/system/bin/sh

2

3  Tog ##®wxkiiixigtart cec debug script®®¥¥sisininiis
4  echo 2 > sys/module/cec/parameters/debug

5

6 if [ -f "/data/cec_status.txt" ]

7 then

8 rm /data/cec_status.log

9 | fi
10
11 +if [ -f "/data/cec_log.txt" ]
12 then
13  rm /data/cec_log.txt
14 | fi
15
16 cat /sys/kernel/debug/cec/cecO/status >> /data/cec_status.txt
17  cat /sys/kernel/debug/dw-hdmi/ctrl >> /data/cec_status.txt
18
19 logcat -b all -f /data/cec_log.txt
20

fsEFEAY -

® J& cec_debug.sh pushZ /system/bin T,

o WREEIMSERRZBIHIT /system/bin/cec_debug.sh,

e log “**¥**start cec debug script¥*****" IR TR THIRTZI,
o HUTHINFERIEREE.

e 18X cec debug TRAPRSIBERMTE /data/cec_status.txt,

o [EEHY kernel log # logcat ¥4 B TE /data/cec_log.txt,

3.1.1 logA&i5EA

FIAMENA BB S DEBUG TRfRSH] log FINERS . ER P RRSIFEMERIEN3.1.2,
log NEEFEXT=% :

BELA R cec-dw_hdmiXkiE=zhYgkernel log :

1 04-11 11:44:50.969 0 0 I cec-dw_hdmi: cec_transmit_msg_fh: 44
WRATLAF AL T ap<HMEN :

1 dmesg | grep cec-dw_hdmi

BELThdmiceckEFRIhalERYlog :


af://n502
af://n519

04-11 12:39:59.015 281 281 I hdmicec : hdmi_cec_set_option:
system_control: value: 0

BETLAF o N LA T an S HMEY
Togcat | grep hdmicec
BELITHImIXEFAI9framework/ZhTlog :

04-11 11:44:50.565 391 494 w HdmicCecController: Failed to send <Give
Device Power Status> src: 4, dst: 0 with errorcCode=-1

WETLAFEA LA N ap SHIEN
Togcat | grep Hdmi

RS log BOB IO ER 3.2,
3.1.2 CEC DEBUGT =iji8H

CEC IT{EIR7 DEBUG 8120 -
/sys/kernel/debug/cec/cecO/status

Ttz G R :

configured: O
configuring:
HIN

through mode)

BISERAP TR


af://n534

=i %88
1 : CEC EEWIEHELE.

configured 0 : CEC ki FHiE,
configurin 1 - IEARCE CEC
guring 0 : HRFHARLE CEC RELRE=R
hvs addr YRt , MEER EDID BmEEY, A9 f.f.1.f B3Ras CEC AR ERSRE)
Phys- FEHBIEETY,
ZiEtbtrmask , CEC R#JER{EET I 0x0000 , IEEES R FEEGBILAR
LA mask 9 0x1 , MBEEHBHESE 92270, 80 : 0x0010 >> 4 = 0x1 , MLLATHIBLEHS
179 0x4.
has CEC follower
(in passthrough F CEC XA EHHGIE,
mode )
pending transmits IEERFRIZRT CEC MSG ¥ &,

1 /d/dw-hdmi/ctrl

cat IZT RREEEE HOMI 588557728 | TJLUKIFE A CEC HBXS7RS | HXSERnEES*®:
HDMI #=H#1280Y datasheet,

3.1.3 CEC kernel logFHB A%

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

FIFFCEC MSG WTAHEXRAY log.

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

FTFFcec EftbJlog.

3.2 ENREHERZE

3.2.1 FRE CECIIEE#RRHMRIAS

TSIt /E T 580 TIRERAEFRRZANIE |, 24889 CEC TIRETIAERN , REMALUT

%Iﬁ o

o T\ setting T input A CECFFXEEHIFF.
o HEA log HEAEE "hdmi_cec_device_open open error!” HIR , F#1T Is -1 /dev/cecO,
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1  130|rk3328_box:/ # 1s -1 /dev/cecO
2

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

HaA cecO RORPRE RN LT3 Fmaktl E5RIE.
ERPRISERRFRAREBLATER

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

3 --- a/ueventd.rockchip.rc

4 +++ b/ueventd.rockchip.rc

5 @@ -96,6 +96,7 @@

6

7 #for hdmi cec

8 /dev/cec 0666 system system

9 +/dev/cecO0 0660 system system
10 #sofia
11 /dev/dcc 0666 system system
12 /dev/pmem_gfx 0666 system system

o i\ /sys/kernel/debug/cec/cecO/statu SIRSRIER (£ 3.1.1) . BEITEEN TEESH
Y

(1) phys_addr 3 f.£.£.f : iEFEIA HDMI B9 EDID 2R IEFEER , SizxEBMEEadF CEC,
(2 ) LA mask /9 0x0000 : 4fxE Logical address 2,
XFE R FESEEIARS B Flog

1 04-11 08:56:51.764 296 296 E hdmicec : can't make kernel addr done

&8z log , WEEMIA EDID EEIERMFIERL
&Lk log , WFREHIALLT log :

1 04-11 08:56:51.764 296 296 D hdmicec : kernel logic addr:ff, preferred
logic addr:04

2  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

Hep, logic addr K232 04 , (B2 04, 08, Ob FRAY—F9, HTT ik log , NI/RERERLA TSI
B T

1 Hardware/rockchip/hdmicec/hdmi_cec.cpp
E LR log FENEM FFARSTFELLT log :

04-11 08:35:37.297 0 0 I cec-dw_hdmi: new physical address 3.0.0.0
2  04-11 08:35:37.297 0 0 I cec-dw_hdmi: physical address: 3.0.0.0,
claim 1 logical addresses

&7 WEEBRERLATRZASM cec_adap_s_log_addrs iFFE#iToHT -

1 Kernel/drivers/media/cec/cec-api.c



BIARSBELLT log , 55— mmg¢M44ﬁPouNBGMﬁm R—EH 44 , tBEIRE/9 88, bb,
Bose I ="M log EBHILAIIER | NZEEM E—HiEEES > CECiRE , BHERRS
HBUAYESEFEICES. FERIEIES®E HDMI T}J\l}{ CEC &7,

BEXTRIRFE TS log HRY status |, BFRINZIEIEFHAREEM CEC 188G , M status A

04 (nack ) , MIFFELA HDMI ctrl HFeSLAK CECIKRZHITHHT.

1 04-11 08:35:37.297 0 0 I cec-dw_hdmi: cec_transmit_msg_fh: 44
2  04-11 08:35:37.326 0 0 I cec-dw_hdmi: cec_transmit_done_ts: status 04

3.2.2 B , EFRENGFN

e HBF AndroidBUARARFBE CEC HNFHIAITNRE , FTLAFFRETTLABT RN
persist.sys.hdmi.keep_awake IZEFY false. BEEHITLAT™ER , BiZBEBHRAEREN
false :

1 diff --git

2 | ---
a/services/core/java/com/android/server/hdmi/HdmiCecLocalDevicePlayback.java

3 +++
b/services/core/java/com/android/server/hdmi/HdmiCecLocalDevicePlayback.java

4 @@ -210,7 +210,7 @@

5 private ActivewakeLock getwakeLock {

6 assertRunonServiceThread;

7 if (mwakeLock == null) {

8 - if (SystemProperties.getBoolean(Constants.PROPERTY_KEEP_AWAKE,
true)) {

9 | + if (SystemProperties.getBoolean(Constants.PROPERTY_KEEP_AWAKE,
false)) {

10 mwakeLock = new SystemwakeLock;

11 } else {

12 // Create a dummy lock object that doesn't do anything
about wake Tock,

13

o EEIEHE log PREBUT A BEERBRFEKET standby BI MSG (0x36)

1 [ 3465.670484] cec-dw_hdmi: cec_received_msg_ts: 0f 36

2 [ 3465.670617] cec-dw_hdmi: cec_receive_notify: 0f 36

3 01-21 09:47:47.675 0 0 I cec-dw_hdmi: cec_received_msg_ts: Of 36
4 04-11 09:16:32.963 299 342 D hdmicec : poll revent:41

5 01-21 09:47:47.675 0 0 I cec-dw_hdmi: cec_receive_notify: 0f 36
6 04-11 09:16:32.963 299 342 D hdmicec : poll receive msg

7  04-11 09:16:32.963 299 342 D hdmicec : poll receive msg[0]:0f

8 04-11 09:16:32.963 299 342 D hdmicec : poll receive msg[1l]:36

&% WEBFERNKEEECEC Q&R | ERBMBSLAIXT standbyfd MSG,
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3.2.3 EF & , BIKRHENGFN

SNERZEFEMNIFFNAIESR MERFEI , MEROAEL , IB5FHRUFL 15s EERAEIE
? EER 5 EBARAERIFF A —ERES AN A2 & F A A standby MSG #HTIBAL,
BB log , ##T CEC FHIMERBIER :

1 04-11 08:37:13.823 394 394 v HdmicControlService: On standby-action
cleared:4
04-11 08:37:13.823 394 394 v HdmicControlService: onStandbyCompleted

3  04-11 08:37:13.927 296 296 I hdmicec : send msg LEN:2,opcode:36,addr:4f

MRRBLALERBRI2KI0g , FEEILI BN HHIREFIEHBEHE—S 0

1 frameworks/base/services/core/java/com/android/server/hdmi/HdmiControlsService
.java

o HEE—SRIEME , TIAREBLINlogHiEIIEERERIZMIN |

1 04-11 08:37:13.928 0 0 I cec-dw_hdmi: cec_transmit_msg_fh: 4f 36
2 04-11 08:37:13.991 0 0 I cec-dw_hdmi: cec_transmit_done_ts: status 01

/

WMERBLLL log , MFEEFHHALL TSR hdmi_cec_send_message 2EBIEHHIER , UNREEE
R%IHYER I0CTL CEC_TRANSMIT :

1 Hardware/rockchip/hdmicec/hdmi_cec.cpp

& IR log #BTEIE , M0 cec_transmit_ done _ts: status BYEARS 01, MIRBEAIERT , CEC RZ&kHIN
BH |, EELS HDMI ctrl Z57788F1 CEC (55 —L 5.

3.2.4 EFIGEE , BBINKIEIREE

FIAEFERIEEIREE , % 3.2.1 @A CEC YA BB LRE.
HIARBELLT log , ¥l CEC IMEEHE R EHAEFAIEMID

1 04-11 09:27:37.540 0 0 I cec-dw_hdmi: cec_transmit_msg_fh: 40 0d
2 04-11 09:27:37.593 0 0 I cec-dw_hdmi: cec_transmit_done_ts: status 01
3 04-11 09:27:37.594 0 0 I cec-dw_hdmi: cec_transmit_msg_fh: 4f 82 30
00
4 04-11 09:27:37.707 0 0 I cec-dw_hdmi: cec_transmit_done_ts: status 01
EBXM log , (BRIXKM ( statusA701) , 255 HDMI ctriZfFas#0 CEC (ES#TiH—2
o

ERBIXHE log , MFEEMLATERRAY onAddressAllocated FFHAIRER ActiveSource F TextViewOn
XFIZCEC MSG BUARIERIZEE B HE.

1 Frameworks/base/services/core/java/com/android/server/hdmi/HdmiCecLocalDevice
Playback. java


af://n606
af://n622

3.2.5 BEERTHERHEFAY

%A, BT ARREAAERESHENERRAK | IREHUREBRNERDE , XEREH—EER
FA—EERRAEENR.

MEEMEEBEE I CECHNFEE , EH =EBWHFZRE] anynet FMNBEE , 8EE

FRizIhge.
o EHRMFNEHNSERT  BEBMAIX ActiveSource MSG,BILATARZR S onetouchplay A%
M.

1 Frameworks/base/services/core/java/com/android/server/hdmi/OneTouchPlayAction

.java

4. BEHY

{HDMISpecification1_4b.pdf)

{RockchipAndroid5.x_HDMI_CEC_#{4-i5tAB.doc)
HDMI-CEC xR SS


af://n631
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https://source.android.google.cn/devices/tv/hdmi-cec
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