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1.1 3CHEfETT

2S48 Allwinner HDMI BRI B ARTHEER NMEEEA, URHNEREENHELANF
B

1.2 BiriEH

HDMI #&3RFF & T2/

HDMI &R T2

1.3 :ERcHE

N,

F1-1: EEFmYIE

Pt ZERAE Rz

H618 Android14 Android_U Linux-5.15

H728 Android14 Android_U Linux-5.15

A527 Android13 GMS Tablet Android T Linux-5.15

T527 Android13 Android_ T Linux-5.15

A527 Android13 Android_T Linux-5.15

T527 Tina - Linux-5.10/Linux-5.15
A527 Tina - Linux-5.10/Linux-5.15

1.4 HXARIEITE

1.4.1 WEHFRIE
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&= 1-2: HDMI FEHARIE

RiE  BH
HPD F3RET Rx 25 EE
5V AXRERTR X 2EEE

1.4.2 BRERIE

& 1-3: HDMI BREARIE

ANIiB ikl

TX Tx &/~ HDMI UL iXiR. BEREEF. BNFHEIZE

RX Rx &R~ HDMI ¥R, SNEBM. ErHREETRE

DTS Linux EA RIS E N4

EDID Rx | Tx RZEWHIBEENINEE (ZRNOHE. ETERFH)

HDCP i DCP AR AV 3T S SN2 B9 1Y

Disp2 Allwinner ERME T FB {EZR MBI B/RIESR

DE Allwinner B9 Display 13

FE Allwinner 89 DEO %$# HDMI

ks Allwinner #9 DE1 %% HDMI

HDCP14 F589=H DCP AL HFY HDCPL.4 i, EAXAHEFHBF R HDCP14 Thag
HDCP22 15892 DCP AR HEY HDCP2.2 1Y, TEAXAFREFEAF R HDCP22 Thag
R 98 EA 1EREMDCP ALRMIMER, RIEEMAIMZEELR

hdcp2pkf.bin HDCP2.2 B3R H0% esm firmware BIZ A

HDCP2_TX_KEY.bin M DCP AALRM3EHY HDCP key

esm.fex esm IN%E fEHIEH
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HDMI 2—M@d TMDS AR REHESREIERNEE, HE&7T HDCP. CEC FFIhEE,

2.1 BEFS|R

Pin

Signal Assignment

Description

© 0o N o o0 b~ W N

I e T e e T e S S
O o N o O b W N H O

TMDS Data2+
TMDS Data2 Shield
TMDS Data2-
TMDS Datal+
TMDS Datal Shield
TMDS Datal-
TMDS Data0+
TMDS Data0 Shield
TMDS Data0-
TMDS Clock+
TMDS Clock Shield
TMDS Clock-

CEC

Utility

SCL

SDA

DDC/CEC Ground
+5V Power

Hot Plug Detect

FAF &% TMDS #IERVIEIE 2,
#hdE@E 2 /Y Shield, ##ith
FAF 5% TMDS #3EAEIE 2.
FAF 1% TMDS #3EREE 1o
$iE@E 1 89 Shield, il
FBF %% TMDS #3EREE 1o
FAF 154 TMDS #4ERV:81E 0,
#hiEiEiE 0 B9 Shields it
FBF1%% TMDS 2EREE 0. (A

AT TMDS &iE{Eimrvndst. 1EM

BTSMEIERY Shield, #Eith

FAF TMDS #iEEimpvatst. kA

FF{&% CEC JHBRUEE,

REA.

% 12C X8 SCL, R DDC RIS HIEE

2% 12C 1B SDA, A DDC RYEUIEEE

DDC #1 CEC By Shield, #Zit

5V EB[EMD, Rx 12l 5V EBERFIMT Tx BN

HPD 5IB, Tx #2MX 5 EHEHKF T Rx 5N

IEM

17
IEM]

17
IEM
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3.1 ERFESThEE

Allwinner HDMI #2332 EF HDMI2.0 thi¥F & 5ERk, EHBE T3HRA HDMIL1.4 i HDMI BYLRSnELE
JEFY DE 121,

AEE

BFFFE SDK FEHIHERTRTRE, SBIThEERAEMH X, (B SDK AIREREXF L,
BEEERUTOHEHINEES R SDK FAIIEELMR,

& 3-1 DA EHIhEE R

ST "HDMI2.0 CEC , HDCP14 HDCP22

H618 Y Y Y Y
H728 Y Y N
A527 Y Y Y N
1527 Y Y Y N

7% 342: SDK FaTheest &

SDK & HDMI2.0 CEC HDCP14 HDCP22 Uboot 4ith
H618 Android14 Y Y Y Y Y
H728 Android14 Y Y Y N Y
A527 Android13 GMS Tablet Y N Y N N
T527 Android13 Y N Y N Y
A527 Android13 Y N Y N Y
T527 Tina Y N Y N Y
A527 Tina Y N Y N Y
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3.2 RRIERS TR

HDMI BYJRESER1E . bsp/drivers/video/sunxi/disp2/hdmi2/*

F——aw_hdmi_core

F——aw_hdmi_core.c #hdmicore2, B&Ehdmi. hdcp. cecFiBiE, REFK—IZOLEEIE

——aw_hdmi_core.h

L—— dw_hdmi #hdmi2.0NFEHE, ERBEAERE

|

|

|

\ F——dw_access.c
| F——dw_access.h
| F——dw_audio.c
| —— dw_audio.h
| F——dw_cec.c

\ F——dw_cec.h

\ F——dw_dev.h

| ——dw_edid.c

| F——dw_edid.h

| F——dw_fc.c

| F——dw_fc.h

\ F——dw_hdcp22_tx.c
| F——dw_hdcp22_tx.h
| F——dw_hdcp.c

| F——dw_hdcp.h

\ F——dw_i2cm.c

\ F——dw_i2cm.h

| F——dw_mc.c

| F——dw_mc.h

| ——dw_phy.c

| ——dw_phy.h

| F——dw_scdc.¢

\ F——dw_scde.h

| F——dw_video.c

| ——dw_video.h
| F—— phy_aw.c

| ——phy_aw.h

| ——phy_inno.c

| —— phy_inno:h

| —— phy_snps.c

| L—— phy_snps.h
F——aw_hdmi_define.h

F——aw_hdmi_dev.c #hdmii&&RE, EkernelEMHEEKsysfsEF

F——aw_hdmi_dev.h

F——aw_hdmi_drv.c #hdmilkzh=

F——aw_hdmi_drv.h
——aw_hdmi_log.c
——aw_hdmi_log.h
L—— Makefile
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3.3 1ERINEEECE

3.3.1 fic& HDMI

Stepl: 7£ menuconfig 4, BEEFIFH “DISP Driver Support” #1 “HDMI2.0 Driver Support”
I,

Allwinner BSP --->
Device Drivers --->
Video Drivers --->
<*> DISP Driver Support(sunxi-disp2)
<*>HDMI Tx Driver Support(sunxi-disp2) --->
<*>HDMI2.0 Driver Support(sunxi-disp2) --->

E23 ER

DISP Driver Support disp2 IXBHfERE, HDMI IREHEKFR T disp2 IREl.
HDMI2.0 Driver Support HDMI2.0 JXEh{FEEE

Step2: 7f uboot_board.dts A, % disp #1 hdmi T, BB T ESe

QRIS
IRABEE HOMI 27 LOGOS BILIR M LA S, BLE Steps.

TE L HDMI 1080p@60 2R LOGO Bapafl:

&disp {

dev0_output_type  =<4>;

devO_output_mode  =<10>;
dev0_screen_id =<0>;
dev0_do_hpd =<1>;

b

&hdmi {

status = "okay";

I8

Step3: 7£ board.dts #1, EZE hdmi T3 s2BYIRE 7 okay.

&hdmi {

status = "okay";

1
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3.3.2 fic& CEC

(388
BREBERTAMEST, BALNTLRERE CECIIEE.

Stepl: 7 menuconfigd, EEETH “HDMI2.0 CEC” &I,

Allwinner BSP --->
Device Drivers --->
Video Drivers --->
<*>HDMI Tx Driver Support(sunxi-disp2) --->
<*>HDMI2.0 Driver Support(sunxi-disp2) --->
[*] HDMI2.0 CEC --->

Step2: 7£ board.dts &, ECEFEE “hdmi_cec_support” o

&hdmi {
hdmi_cec_support =<1>;

status = "okay";

5

3.3.3 fic& HDCP14

(0 388
BEEBERTANESY, WANAITA RS HDCPL.A ThEk,

3.3.3.1 SDK{CE

Stepl: 7£ menuconfig 1, ECEFIFF “HDMI2.0 HDCP” EIR,

Allwinner BSP --->
Device Drivers --->
Video Drivers --->
<*>HDMI Tx Driver Support(sunxi-disp2) --->
<*>HDMI2.0 Driver Support(sunxi-disp2) --->
[*] HDMI2.0 HDCP --->

Step2: £ board.dts A, ECEMFEE “hdmi_hdcp_enable” .

&hdmi {
hdmi_hdcp_enable = <1>;

status = "okay";

5

Step3: EEIMRETR, FEREMHITENREEN, XIFESERTEERMIN! | ]
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3.3.3.2 Eip

Stepl: WEZ4H

HDCP14 Z$H—R& M DCP AR, B DCP ALk A HRMNZAR— N RAE, AT LERAR

AR, HEABEINZHNERTE,

Q15
WEZARIZ: BATEHNERRERE, MAIRALR, AGREVIZRHANHE, SITFRBNHNER, DCP AL ELMH
MERENESARRHATEE,

Step2: YEIZ=4H

B A2 E AE [B1EFREX HDCPLoad T &,

Step2.1: EEW XM EREHE L DI ZEH

£ HDCP TEBH, FTF CMD &$17, HBHITUTHS,

\\HDCPLoad.exe -v14 -count .\hdcp14_key

28 aX
-v14 HDCP1.4 18EMFE, BRINHI.
-count ERBERNREEHDESHFEHR K

A\hdcpl4_key" MyLEIRRAXHanE (FREFREREN, HENAET)

Step2.2: %A
£ HDCP TEfIH, ITH CMD 6517, #AARITUTHS,

\\HDCPLoad.exe -m-prefix hdcp -range 12 .\hdq314_key A\

B aEX

-v14 hdcpl.4 #5ERE, ERAIAAIM.

-prefix IEEMHXHRESR, Fi0: hdcp, %R hdep_1.bin, hdcp_2.bin &,
-range IBEDESERE, Flan: 12, FRRIBIHE 1% 2 M EH.
A\hdcpl4_key MEINNZHAXHRANER (FRLRERIER, HF{TET)

A PIRIENZRHREERE (BRIMGEREN, HENET)

3.3.3.3 ERIiE

Stepl: EdE DragonSN TH

Stepl.1: #J7F DragonSN TH, RFATAN “BLE key” ;
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&4 DragonsN V3.0.1 *

mac|| |

Mehstie Lw8wr LmESm@ssasey Ukass Memgs F4, v

o, WESTHME “A%” , AFRE “Delete” EIHE;
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4 DragonSN Config Toal

=HELE

%h% hdcppkf

Stepl.3: "EFAM “ARD

, MTEFREE, BETRRE “RF

)

>
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4

T

Config ltem
T T T2 g

RER  |2HA

Keyi£$h  |hdopkey

key type  |fash
=

BRE B usedEF

1717

BL:H

(1 3588

S

3-3: Bg& hdcpkey

DCP {AAZR{ER HDCP1.4 S IRENERRFRNEN, FIURTEIIGERREFBE _used BR.
RE: —ERE— %8,

#3 _used BR: SKT—1EH, MEBZERBIRBRETE _used FEXHRH,

Stepl.4: Xi7] DragonSN EC&DTHE, [E]F] DragonSN TREF R,

Step2: /%% hdcp_1.bin

Step2.1: | “SANHE” , EEFEEHERM hdep_l.bin FIEXHX (REBEPXEER) , K
BANIESE R AYEET;

Step2.2: ¥R EEEMS TE—E;
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4 DragonSN V3.0.1 x

hdcpkey | D:\HDCP\hdcp\1.4\hdcp_1.bin | En it (1/1) |

MeEgtse LwEsr LgESsgsssey  Uegns Megs i, ~

#EBN _Eﬂﬁke‘f e EE
3-4: DragonSN_ i 4EIE
Step2.3: MIAEZEER USB LiEZA LIRS BN,

Step2.4: EFF AR, TESBMARER;
Step2.5: KREMGE, RETEERERMI, IR HEEURHE, WMIAERRENR,

3.3.4 Ec& HDCP22

(388
BREBERTAMESET, WALNTERTZE HDCP2.2 ThEE,

WRARFAE © HRiB2ERERMNABRAR. RE—IRF
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3.3.4.1 SDKf&

Stepl: 7£ menuconfig®, BCEITHAH “HDMI2.0HDCP” EIAI-FiEI “HDMI2.0 HDCP2.2” .

Allwinner BSP --->
Device Drivers --->
Video Drivers --->
<*>HDMI Tx Driver Support(sunxi-disp2) --->
<*>HDMI2.0 Driver Support(sunxi-disp2) --->
[*] HDMI2.0 HDCP --->
[*] HDMI2.0 HDCP2.2 >

Step2: 7f board.dts &, EZEfFEE “hdmi_hdcp_enable” # “hdmi_hdcp22_enable” .

&hdmi {

hdmi_hdcp_enable = <1>;
hdmi_hdcp22_enable =<1>;

status = "okay";

15
Step3: ZEEHHIEF, FESEHITENRLEN, XIFELEERAERZEIN! ! !

3.3.4.2 HipicE

Stepl: [RIGEEAIREN

M DCP HLATP K HDCP2.2 Tx %y XM RIEBEBHKR/NNA 445 FT, Han &
HDCP2_TX_KEY.bin

U RI5
MEZHMIE . BAREHNERAE, MARRAR, ABEREBUIZANKE, FITFREENNER, DCPARKTERM
WERENASARRHTAE. ETEIEFERR2LE, NBSIRES DCP ARNAFRAE,

Step2: 4Rk fex TR

MEZAERE—BKEN 16 FHHMHE, XINMETRBESETEEZEN, BE—EHRETRE
AR—EERFY! o & hdcp2pkf.bin

EEANBI LA Linux sp << SREHEAERL

dd if=/dev/random of=hdcp2pkf.bin bs=16 count=1

Step3: 4Rk fex ElfF
B A2 E AE [B1EFREY esm SDK
esm sdk I BRI :

esm_sdk:
F——build.sh 4Rk
F——esm.fex  -—-REERMXHE
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—— esmtool

F—— firmware

| F——esm_config.i

| ——firmware.rom

—— README.md

——utils

| F——aictool

|  F——esm_swap

| F——hdcpkeys

| ——sample.aic

L——vendor
F——hdcp2pkf.bin  ---ZE&Step2iid
——HDCP2_TX_KEY.bin - EEStepliEiR
L——hdcp_keys.le  -——-(BIAHITEIERER, TEXT)

3.3.43 ERIIE

Stepl: A& DragonSN TH

Stepl.1: #J7f DragonSN TR, Rt A AN “BLE key” ;

WAFRE © BRiBeERHERNERAE. RE—TMF
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&4 DragonsN V3.0.1 *

mac|| |

Mehstie Lw8wr LmESm@ssasey Ukass Memgs F4, v

o, WESTHME “A%” , AFRE “Delete” EIHE;
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4 DragonSN Config Tool

X

Stepl.3: REFAH “RD

, BTERTREE, KBRS “RE

WAFRE © BRiBeERHERNERAE. RE—TMF

XA4IaRA R f5: aw-document@allwinnertech.com

16


mailto:aw-document@allwinnertech.com

@LWIIWER
i SHSER: W

4

F = Config ltem x

# 8 st -

S (2 1

KeyigkR  |hdcppkf

key type  |efuse |

ZEER

B=E |8 I
1275 B

i =REE

L

3-7:BL & hdcppkf

(0 88
DCP {A4AER{EMR HDCP 2.2 TS M BHAR—1 key, MEAEERFH pkf b2 &4, FRLLERFRZEE,
RE: —HER— key,
8% _used HR: §E5"—1 key &g iZ key BEFKFETH _used BFEXHFRLF,
Stepl.4: X7 DragonSNECE01HE, [EF| DragonSN TREF R,

Step2: %= hdcp2pkf.bin

AEE
SENBEERR—R pkf X, IFERNSUHIANFTRREROXGESESR! ! !

Step2.1: SESAXHY, EEERRH hdep2pkfbin FIEXHX (REEBRAXEEF) , XK
RAXIEEETREEET,

Step2.2: FHUMHFREEEMS TE—E;

WAFRE © BRiBeERHERNERAE. RE—TMF
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& DragonSN V3.0.1 *

hdcppkf | D:\HDCP\hdep\2.2\hdep2pkf.bin | 2337 (1/1)

Ulegtme LnEdr LnSsi@ssskey LwEgs BzhiRE el ~

mm | [ EiEkey = —

3-8: DragonSN_ R4 #E 2

Step2.3: HHINELEEA USB Sk &R 5 BiN;
Step2.4: EEHAIR, TRAZBNARKER;

Step2.5: EXRTHfE, RETREERERMT), BAIREREURE, BIAMRRER;
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4.1 JIRBRISE

4.1.1 Android A X

Stepl: RN K, BRFRE,
AR RERARLEERTISE, TEANBNEHRTRRIZENS .

# BEEZF RGBSR SR
dispconfig-00-p

# PRSP 1080p@60
dispconfig-00-s 10

# YIRS A IR yuv444 8bit
dispconfig -0 0 -f yuv444-8

S8 BX

0 A% index, =00 RRIEE dispOs

-p FTED RXIG 2L D 1R,

-s REDHE, EEERNETE -p P LET,

-f RERINFNER/ (rgb-8/yuv444-8/yuv422-10/yuv420-10)
-h FTED help 5 &

Step2: EEERBSHIETNRE;

cat /sys/class/disp/disp/attr/sys

#3X2: B hdmioutput FHM A Z HDMI HiER!

screen[0] -> dev[2]
de_rate 696000000 hz, ref_fps:60
mgr0: 1920x1080 fmt[rgb] cs[0x101] range[full] eotf[0x4] bits[8bits] err[0] force_sync[32] unblank direct_show(false]
iommu[1] rcq_en[1]
rcq info: req_irq[134] rcq_update_rquest[133] rcq_update_req_irq[10777] rcq_finish_irq[10777]
dmabuf: cache[4] cache max[4] umap skip[0] umap skip max[0]
hdmi output mode(10) fps:60.5  1920x1080
err:0 skip:0 irq:35242  vsync:343  vsync_skip:0
BUF enable ch[0] lyr[0] z[0] prem[N] a[globl 255] fmt[ 1] fbd_type[none] fb[1920,1080; 960, 540; 960, 540] crop[ O,
0,1920,1080] frame[ 0, 0,1920,1080] addr[fd800000,fd9fa400,fda78d00] flags[0x 0] metadata_flag[Ox 0] trd

[0,0] depthl[ 0] transf[0]
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| disploall:128, sub:128, cur:128, free:116, skip:0 J

4.1.2 Linux A

Step2: DR, BRFIRE,

mount -t debugfs none /sys/kernel/debug
cd /sys/kernel/debug/dispdbg/

# 7£ disp0 Hith 1080p@60 yuv444 8bit
echo disp0 > name;echo switchl > command;echo 4 10 1 0 0x4 0x104 2 1 0 8 > param;echo 1 > start

28 SR SRR

disp0 B&0 disp0 / disp1

switchl K< -

4 DISP_OUTPUT_TYPE_HDMI -

10 DPRER BEEIXEI enum disp_tv_mode E S

1 BEER 0: RGB/1:YUV444 / 2: YUV422 [ 3:YUV420

0 RS 0: 8bit/ 1: 10bit / 3: 12bit / 4:716bit

0x4 JLEBFERRLE 0x004:GAMMA?2 /.0x010: SMPTE2084

0x104 Enta =S 8] 0x104: BT601 / 0x101: BT709 / 0x107: BT2020
2 hdmi/dvi 0: default /1: DVI'/2: HDMI

1 EntaseE 0: defalut /1: full / 2: limit

0 HEARK 0:'Ne'data / 1: OverScan / 2: UnderScan

8 YAtELE 8: same as original picture /9: 4:3/10: 16:9/11: 14:9

Step2: EEETRSHMETRRKES;

cat /sys/class/disp/d_isp/attr/sys

#3782 B hdmioutput FHERNZAZE HDMI BHE 8!

screen[0] -> dev[2]
de_rate 696000000 hz, ref_fps:60
mgr0: 1920x1080 fmt[rgb] cs[0x101] range[full] eotf[0x4] bits[8bits] err[0] force_sync[32] unblank direct_show([false]
iommu[1] rcq_en[1]
rcq info: rcq_irq[134] rcq_update_rquest[133] rcq_update_req_irq[10777] rcq_finish_irq[10777]
dmabuf: cache[4] cache max[4] umap skip[0] umap skip max[0]
hdmi output mode(10) fps:60.5  1920x1080
err:0 skip:0 irq:35242  vsync:343  vsync_skip:0
BUF enable ch[0] lyr[0] z[0] prem[N] a[globl 255] fmt[ 1] fbd_type[none] fb[1920,1080; 960, 540; 960, 540] crop[ O,
0,1920,1080] frame[ 0, 0,1920,1080] addr[fd800000,fd9fa400,fda78d00] flags[0x 0] metadata_flag[Ox 0] trd
[0,0] depthl[ 0] transf[0]
disp[0]all:128, sub:128, cur:128, free:116, skip:0

Step3: RIEERERER;

AT Linux AIEEFEEREEZEMNE R, WNEREER, FJLUBD ML colorbar RBIAERES
EE,
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# 7£ disp0 itk TCON Colorbar
echo 0> /sys/class/disp/disp/attr/disp; echo 1> /sys/class/disp/disp/attr/colorbar

# 7£ disp0 #ith DE Colorbar
echo 0 > /sys/class/disp/disp/attr/disp; echo 8 > /sys/class/disp/disp/attr/colorbar

4.2 {£F CEC ThiE

AGER
EREBIRRTEINEE, WIALFITEEEXZHE CEC 8.

4.2.1 Android 5%

Android BB CEC MAMRSS, TRMIMNTR, BAEFTERMERSRETANE;

REHRIE: Settings -> Device Preferences -> Inputs

#PS: A5 CECHHF R, REXMRENH!

4.2.2 Linux F=

REpXHEN R AIRE CECEZR, BARELITEN ShRABINZE,
Linux ARNFBERF BITARNARER, MiRLinux CEC ARG 24T B2 NRES.

4.3 {EFH HDCP14 I8t

AGER

RRERIRRTFEINEE, WIALHFITFEREZH HDCP14 IhEE,

4.3.1 Android 5%

Stepl: ZEfCE HDCP14, 52pX SDK ECEMZARR;

Step2: FHl/EiERESFF HDCP1.4 BY RX 1&&, HHITU T <RI EHM XA HDCP1.4;

# FF/E HDCP1.4
hdcptool -e 1

# XA HDCP1.4
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hdcptool -e 0

(1 3588
INRIRzNEEIERE T HDCP14 1 HDCP22 Thik, EEh&IRIE RXIGEIFHENREEFT B,

fisn: IREHFEIEYECE T HDCP14 #1 HDCP22 Ih6E, EiRMIR R FEAIZHF HDCP1.4 1 HDCP2.2, ITRULEHTEEMAEFF

B HDCP2.2,

4.3.2 Linux F=

BSEWMRET: Linux HDCP N AZFEHES]

#define SYSPATH_HDCP_ENABLE "/sys/devices/virtual/hdmi/hdmi/attr/hdcp_enable"
/* FFi2/XHE# HDCP1.4 */

int HdcpManager::configHdcp(bool enable)

{

int ret =0;

if (! write_to_file(SYSPATH_HDCP_ENABLE, enable ? "1":"0", 1)) {
mHdcpEnabled = enable;
return 0;

}

return -1;

4.4 {6 HDCP22 IhgE

A\ ER

BERERIRRTIEE, WIAHFIT SRS HDCP22 IhEE,

4.4.1 Android A=

Stepl: &EFCE HDCP22, 5EhY SDK ECEMZARR;

Step2: ¥ EEMM esm.fex BUTREFHXMH, esm.fex WERBRIFEEZERALE,

[ <R =& sdk>/device/softwinner/<¥&>/common/display/ ]
Step3: AHEERESZIF HDCP2.2 Y RX 1&&, HMITUATaH<SEIAIFBHMXF HDCP2.2;

# FF/2 HDCP2.2

hdcptool -e 1

# X HDCP2.2

hdcptool -e 0
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4.4.2 Linux X

FTEEFFIESEMRRET Linux HDCP K AREF ]

#define DEVPATH_HDMI "/dev/hdmi"
#define FIRMWARE_PATH "/vendor/etc/hdcp/esm.fex"

#define SYSPATH_HDCP_ENABLE "/sys/devices/virtual/hdmi/hdmi/attr/hdcp_enable"

#define AW_IOCTL_HDMI_HDCP22_LOAD_FW 1

/* FFIB /X HDCP2.2 */
int HdcpManager::configHdcp(bool enable)

{
int ret =0;

if (enable && !mFirmwareReady) {
/* load HDCP2.2 firmware: esm.fex */
loadFirmware(FIRMWARE_PATH);

}

if (! write_to_file(SYSPATH_HDCP_ENABLE, enable? "1":"0", 1)) {
mHdcpEnabled = enable;
return 0;

}

return -1;

}

/* IN#E HDCP2.2 E 4 */
#define ESM_IMG_SIZE (200*1024)
int HdcpManager::loadFirmware(constchar *fw)

{

mFirmwareReady = false;

char *esmimg= (char *)malloc(ESM_IMG_SIZE);
if (esmimg == nullptr)
return -ENOMEM,;

int length = read_from_file(fw, esmimg, ESM_IMG_SIZE);
if (length>0) {
dd_info("read firmware '%s.size=%d", fw, length);
int fd = open(DEVPATH_HDMI, O_RDWR);
if (fd<0){
dd_error("Could not open hdmi device, %s(%d)", strerror(errno), errno);
mFirmwareReady = false;
return -errno;
1
unsigned long arg[3]={ 0 };
arg[0] = (unsigned long)esmimg;
arg[1] = length;
if (ioctl (fd, AW_IOCTL_HDMI_HDCP22_LOAD_FW, arg) == 0) {
mFirmwareReady = true;
dd_info("load hdcp2.2 firmware success (size=%d)", length);
}
close(fd);
}

return mFirmwareReady ? 0 : -1;
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4.5 3XEY HDCP 58

AEE
BREBERT AR, WALNTARELS HDCP Mk,

4.5.1 Android 5 X

hdcptool -p

hdcp authorized status: AUTHORIZED
hdcp level: HDCP_V1

HsE3d EEAR BX

authorized status ERROR & LM
UN_AUTHORIZED kpn#
AUTHORIZED IERIH

level HDCP_UNKNOWN-, FRE1ZERY
HDCP_V1 HDCP1.4
HDCP_.V2.2 HDCP2.2

4.5.2 Linux FX

TEFGBESERRET: Linux HDCP RAEEFFF

#define SYSPATH_HDCP_STATUS "/sys/devicesfvirtual/hdmi/hdmi/attr/hdcp_status"
#define SYSPATH_HDCPATYPE "/sys/devices/virtual/hdmi/hdmi/attr/hdcp_type"
HdcpManager::HdcpLevel HdepManager::getConnectedHdcpLevel() const

{
char type = 0;

if (read_from_file(SYSPATH_HDCP_TYPE, &type, 1) ==1) {
if (type==0)
return HDCP_V1;
else if (type==1)
return HDCP_V2_2;
else
return HDCP_UNKNOWN;
}

return HDCP_UNKNOWN;
}

HdcpManager::HdcpAuthorizedStatus HdcpManager::getAuthorizedStatus() const
{

char state = 0;
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if (read_from_file(SYSPATH_HDCP_STATUS, &state, 1) ==1) {
if (state ==3)
return AUTHORIZED;
}

return mHdcpEnabled ? ERROR : UN_AUTHORIZED;

4.6 IEMNYSFTRI IR

(035288
MR FEITH I YEL uboot 27T LOGO, MEFZE(EI uboot {58, RIEAHEFENS kernel FHIEHRERS, FRIUFET
FREEHR, FL kernel (XEBEHRFH,
FE RN 1080x1920 H5%5 35 H

Stepl: £ f0 tv_mode;

/] Xt88#%: <sdk>/longon/bsp/include/video/sunxi_display2.h
enum disp_tv_mode {

DISP_TV_MOD_1080_1920P_60HZ =.0x28,

}

Step2: &0 vic_code;

/] X HEE&TE: <sdk>/longon/bsp/drivers/video/sunxi/disp2/hdmi2/aw_hdmi_core/aw_hdmi_core.h
enum HDMI_VIC {

HDMI_VIC_1080x1920P60 = 0x203, /* thABIERMIRAI, H—NKTF 0x200 BR# SARERIET, */

}

Step3: 17 tv_mode 5 vic_code Z [EIHIBRET;

/] &R <sdk>/longon/bsp/drivers/video/sunxi/disp2/hdmi2/aw_hdmi_core/aw_hdmi_core.c
static struct disp_hdmi_mode hdmi_mode_tbl[] ={

{DISP_TV_MOD_800_1280P_70HZ, HDMI_VIC_800x1280P70, },

}

Step4: IBINKFAD PR timing;

/] SXHEE&TR: <sdk>/longon/bsp/drivers/video/sunxi/disp2/hdmi2/aw_hdmi_core/dw_hdmi/dw_edid.c
static supported_dtd_t _dtd[] ={

{60000, {0x203, 0, 0, 0, 142250, 0, 1080, 132, 0, 9, 64, 4, 1, 1920, 36, 0, 16, 16, 4, 0} },
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J

S BX &3

60000  refresh_rate ZEETF 1Hz * 1000, XEAEHTF 60 Hz RIFZ,
0x203  mCode VIC Code, LAMEESHEXHRY vic code —H,
0 mLimitedToYcc420 ZERTESRZHF YCbCr4:2:0 B/

0 mYcc420 ZERTEEXZF YCbCrd:2:0 B/R

0 mPixelRepetitioninput BEANBEEERN (HABEREEETIE)
142250 mPixelClock BERIPIR, RAZE 1kHz

0 minterlaced 1: interlaced, 0: progressive

1080 mHActive TENEE

132 mHBlanking TERVHERBER

0 mHBorder

9 mHImageSize RAFHETREE 16:9/4:3

64 mHSyncOffset 17HBRRFIIASR (front porch)

4 mHSyncPulseWidth 1THRRMEZF X8 (sync time)

1 mHSyncPolarity 0: active low, 1: active high

1920 mVActive SIBEMGER

36 mVBlanking SIRAVERGER

0 mVBorder

16 mVIimageSize RAFETESZ16:9/4:3

16 mVSyneOffset 1782 M ENASR (front porch)

4 mVSyncPulseWidth 17;8kaBEF X8 ( sync time)

0 mVSyncPolarity O:active low, 1: active high

Step5: EIIKMBERIFREIE O,

{

break;

}

{

break;

case DISP_TV_MOD_1080_1920P_60HZ:
width =1080;
height = 1920;

case DISP_TV_MOD_1080_1920P_60HZ:
width = 1080;
height = 1920;

/] SXHEERTR . <sdk>/longon/bsp/drivers/video/sunxi/disp2/disp/de/disp_display.c

s32 bsp_disp_get_screen_widthzfrom_output_type(u32 disp, u32 output_type, u32 output_mode)

s32 bsp_disp_get_screen_height_from_output_type(u32 disp, u32 output_type, u32 output_mode)
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Step6: &0 cea_code #1 hdmi_code K1E;

/] &R <sdk>/longon/bsp/drivers/video/sunxi/disp2/hdmi2/aw_hdmi_core/aw_hdmi_core.c

static void _edid_set_video_prefered(sink_edid_t *sink_cap, dw_video_param_t *pVideo)

{

if (pVideo->mDtd.mCode == 0x201)
|| (pVideo->mDtd.mCode == 0x202)
|| (pVideo->mDtd.mCode == 0x203)) { /* ¥&#TIEHY VIC Code MINZER */
pVideo->mCea_code = 0;
pVideo->mHdmi_code = 0;
return;

}

Step7: 1824 phy %4,
Step7.1: EEXR2E AE AE, FHRMITHRD PR timing,
Step7.2: 1RIELE AE BEIHRMENNT , BB AE,
Step8: ERMIK, EEREMEBWMAU TSI,
mount -t debugfs none /sys/kernel/debug
echo switch > /sys/kernel/debug/dispdbg/command
echo disp0 > /sys/kernel/debug/dispdbg/name
echo 4 40 > /sys/kernel/debug/dispdbg/param # 40 2L Stepltv.mode FHI 0x28 it 10 #HHIEEIAY,

echo 1> /sys/kernel/debug/dispdbg/start

# EERTUE T XM
cat /sys/class/disp/disp/attr/sys

# 4 colorbar REERERIEE
echo 0> /sys/class/disp/disp/attr/disp; echo 1> /sys/class/disp/disp/attr/colorbar
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(388
BTFIERARABOF R, BHEDAREEREEENTEEL, BXHFEM HDMI &,
EERERABAT RN FAE EEHBIFHREIE,

5.1 & HDMI 1E3RINEFETH

FiE 1 EEBRX sysfs i&1F

cd /sys/class/hdmi/hdmi/attr

IEER 1215 ER HDMI ARIR ISR, & 2 M HDMI B3R INE AR L. IR E RRECEE T

FiE2 BEERXGETR

/dev/hdmi

bR IZ7F7E 7 B8 HDMIASRIR N BBk 2. &2 HOMI &R INE AR BEFRIRREEST

5.2 &F HDMI EEIRS

cat /sys/class/hdmi/hdmi/attr/hdmi_source

it HEF#E HPD =4¥
YNSRFTEN HPD: 1, 3RBA HDMIF2MEHEN;
YNSRHTEN HPD: 0, #RBA HDMI RIZMEHEN;

5.3 i HDMI EERE

# 58 HPD kit

echo 0x10 > /sys/class/hdmi/hdmi/attr/hpd_mask
# 52l HPD N

echo 0x11 > /sys/class/hdmi/hdmi/attr/hpd_mask
# BUHSRRHIIRES

echo 0x0 > /sys/class/hdmi/hdmi/attr/hpd_mask
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5.4 &FF rxsense k&

cat /sys/class/hdmi/hdmi/attr/hdmi_source

Tt HESIE rxsense FHE
WERFTED rxsense: 1, REB HDMI ¥ ME| rxsense BIEE IS, TMDS $#3EAEE = £,

WNSRITED rxsense: 0, ZREA HDMI #ME rxsense B E R hlm, TMDS $IBEREE(L i,

5.5 ERRLNDAE

cat /sys/class/hdmi/hdmi/attr/hdmi_source

it BEF#E] video format F1%, [FEIRMERIFLZ L AIBVREIH PR,

5.6 EFRLNEBRER

cat /sys/class/hdmi/hdmi/attr/hdmi_source

it BEH3E color format 1% , JaEERFEHYTLE = BIRVHI BB A8 T,

5.7 EFHLNEGERE

cat /sys/class/hdmi/hdmi/attr/hdmi_source

it B S E colordepth 1%, EEIRMERITLE SRIBVRILENERE,

5.8 EFRLNESER

cat /sys/class/hdmi/hdmi/attr/hdmi_source

DVI {55,

£

it HERLE tmds mode F1¥, FEIRMAIGZIFIHLESEI, IER HDMIE
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5.9 ERIREFNIYE

cat /sys/class/hdmi/hdmi/attr/hdmi_sink

Ehh HESH3El Video Mode F1F, [GERMERIFLE S AR E XHHID P,

5.10 EHig#&F Audio 52

AGEE
H728 Android U RRAS#itl, WBTRORRASATEEF 235,

cat /sys/class/hdmi/hdmi/attr/audio_dump

EBEFRAUEEFIIRE Audio core = lowlevel ZHIE B,

AFEE
H728 Android U hRZSHRiE, LARGRIRRZS °T 86 3245,

cat /sys/class/hdmi/hdmi/attr/cec_dump

EREFRTUBEEIRE) CEC core B lowlevel BEHIE B,

5.12 3REXig# EDID #hiE

cat /sys/class/hdmi/hdmi/attr/edid > /xxx/edid.bin

$12 &89 EDID BUEFE AR XY — 3] edid.bin X1+,

5.13 &iigs EDID iz

Rig &Y EDID EMASZ—RIKEW EDIDER, &AZE—MRATHZERSH EDID 51Ea98)=,
Stepl: FFEEEMA EDID BUEFNIEER . /tmp/
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cd /tmp #7E: FHENFIEDIDEIBENAVEER!
cat edid_test.bin > /sys/class/hdmi/hdmi/attr/edid

Step2: ZEFrikiE HDMI &, BE/S HDMI IXKEHEIREXEIAY EDID 3B edid_test.bin,

5.14 &EH HDCP ABIRE

cat /sys/class/hdmi/hdmi/attr/hdcp_enable
#0: T RHDCPXA
#1: RIHDCPHE

5.15 &F HDCP JAIEIRES

busybox hexdump /sys/class/hdmi/hdmi/attr/hdcp_status
#0: R HDCPRZEWERE

#1: FRHDCPIEFEIANIE

#2. FRHDCPIAELRY

#3: FTRHDCPIAIERLTD

5.16 &F& HDCP 1AjEE!

busybox hexdump /sys/class/hdmi/hdmi/attr/hdcpatype
#00ff: DDC BRI, RIR rx & A324F HDCP,

#0000: FRNHAIIAIEZE ) HDCP14

#0001: FRHFIAESRE Y HDCP22

5.17 BEMEY

Stepl: SR A, o BOERFHABRIMBE;
Step2: @<1THIN;

dmesg-n8
echo 8 > /sys/class/hdmi/hdmi/attr/debug

Step3: FREIRH, ENEREELEREOBEME;
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5.18 irHAHEMEY

AFEE
H728 Android U hRZsHfig, LAiBIRRZASTTRER 245,

BEFRELNNAREEARRSTHNER, WgBEREFERE, FILLHDMI 53INT ring-buffer 77
g #ARY HDMI $TEM,
PS: MNRBFALENEEA, FIEEEWES, WNERMITENTEERNIZRERNE T

# BERER
cat /sys/kernel/debug/hdmi/hdmi_log

# RERINXHG
cat /sys/kernel/debug/hdmi/hdmi_log > /sdcard/hdmi.log

5.19 RENFRBE S FaSHIFTED

AGEE
H728 Android U RRas#itis IXBTBORRAS AT HEF 255

foriin $(seq 1 $((" cat /sys/class/hdmi/hdmi/attr/regedump | awk -F ':' END'{print $1}'*))); do echo Si > /sys/class/hdmi/
hdmi/attr/reg_dump; cat /sys/class/hdmi/hdmi/attr/reg_dump; done

SR L A LU S F s TEQEISR, PIAF BT debug BIRIRLGEE AE BIFEMO .

5.20 i HDMI Pattern

AEE
H728 Android U RE4s#ii, IABTEIRRASTRER 2 H5.

# Red Pattern

echo 1> /sys/class/hdmi/hdmi/attr/pattern
# Green Pattern

echo 2 > /sys/class/hdmi/hdmi/attr/pattern
# Blue Pattern

echo 3 > /sys/class/hdmi/hdmi/attr/pattern
# X7 Pattern

echo 0 > /sys/class/hdmi/hdmi/attr/pattern

TERTERRIALR, HIERROT:
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o 1% E HDMI Pattern FEERIEE, MM AEEERAE HDMI &L EAY@ER. (ZFB. DE. TCON.
HDMI BB & 72818 E)
e 1% & HDMI Pattern GETREE, REAAEERE HDMI BE, (HDCP. PHY. HDMI RX i)

R
»t"‘“ﬂe
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6.1 ZfESiad
6.1.1 HIZFR %R Rx iR &M%

echo 0x1000 > /sys/class/hdmi/hdmi/attr/hpd_mask

¥ HDMI 425 —aik& L, BERERSER.

NRIEE, WA X IRRIEERL. PIEAEE Rx miEE, EREMNLiEREERNGES

B, EMRER RN,
AEE

Rk HPD RYTHEEIN PR & 53 4 7E 4K60 LU T ER!

6.1.2 HFE Tx ifin)aiEiR

cat /sys/class/disp/disp/attr/sys
# hdmi output mode(35) fps:60.6  4096x2160

MREXEF “hdmioutput mode” , WBABIEELIZ] HDMI kit

Rz EBEEETRATARELE HDMI,

6.1.3 HiE Rx i@ & X

1. EEEERHAERTR

cat /sys/class/hdmi/hdmi/attr/hdmi_sink

EFE EDID BT H KA video mode, MNRE[FIEHIDHEREETE video mode B, HAEFEE

TEEEAR X B9 ER R

2. {EF EDID Manager I\ 2/~ 28FrsZ #5549 video format.
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# IREGAERZIMIEDID (EFAHDMIZEZRETR)
cat /sys/class/hdmi/hdmi/attr/edid > /sdcard/xxx_edid.bin

# fEFHadbfZiaEIPC
adb pull /sdcard/xxx_edid.bin ./

EDID Manager - [File: letv.bin] - ] ®
Tools  Help
Bd @ HeOew
Block 0 (EDID Base Elock) Detailed View Full View
0 1 2 3 4 5 6 7 8 s (128-130) Extension Header ~
Y EREREEGEEEIEIE
10 |02 |08 |00 [00 |00 o0 oc|1a |01 |03 T Seomiing oitest. il
20 |80 |6F |38 |78 1A |00 [co a0 |87 |47 oy Sieptny Suppere
58 |27 12 |48 [ac |21 08 00 [01 00
* DTV Underscan, Basic Rudio, YCbCr 4:4:4, YObCr 4:2:2
40 0100 o1 |00 o1 |00 |01 o0 o1 [o1 Mimbes ot Masive sormene: b
50 |01 |01 [0 01 |04 [72 |00 [30 [r2 |70 -
(132-15¢€) WVideo Data Block
60 |5a |80 B0 |58 |8a |00 [Ba[a8 |42 |00
70 |00 |1E|02 |38 80 |18 |71 |38 |20 |40 P e T ey
80 |58 |2c |45 [00 |50 |54 |21 [00 00 |1E L0002 4 S0z - ATV (1€
90 |00 |00 |00 [Fc |00 [ac |65 |74 |76 |20 o @ 23,27/
100 |53 |75 |70 |65 | 72 |54 | 56 |0a |00 [00
Block 1 ( CEA-861 Extension Elock)
01 2 3 4.5 6 7 8 9
» 128 (02|03 |79 |FO |58 (10 |85 |1F |04 |20 x480p @ 59.94/€0Hz — EDTV (4:3, 1:1)
he Fature
138 |22 % |38 03 |07 |02 |06 o1 50 [5E the musare
148 |5F |62 |61 |60 11 (16 |13 |65 66 |2C The fumare
158 |11 |07 50|38 |07 |co |51 |07 |50 |09
168 |07 [07 |83 [0t [00 |00 [77 |03 [oc o0 © & somn - zomr
178 [10 |00 B8 |78 | ¥ |0 |89 |01 [0z |03 @ms7Es @ soaz - S0
188 |04 01 |40 [0 [oF |10 |40 |50 60 |46 ;
198 |67 D8 |50 [c4 |01 |78 |80 |07 [E2 |00 fesesved for the Sovaze
208 |FB |E3|05 FF |01 |E5 | OE |60 |61 |65 (1e7-1es) Audic Dasa Block
218 |66 |E3 |06 |05 |01 |Fo |01 |46 [D0 |00 Mudic Formas #1  : AC-3, 2-Chanmel, €40 k Max bic rave
28 |02 |92 |ac |51 |53 |29 |AB |90 |27 | 0a Sampling Fregquency : 4% kHz, 44.1 kHz, 3I kEz
P PP ETRE o lonlon lan an Audic Format #2 : DTS, 4-Chanmnel, 153€& k Max bit ratg
Sampling Frequency - 48 kHz, 44.1 kHz, 32 kHz
Budio Format $3 : E-AC-3, 2-Channel
Sampling Frequency : 48 rHz, 4.1 xuz, 32[kHa
BEo rormat $4  : LPN, 2-Channdl, k2e-Bi,|20-ig, 1c<Bio
Sampling Frequency : 48 kHz, 44u1 xHz, 32 kHz .
Selected Cell: O Selected Block: 0-7 Total: 8 Cells (8 Bytes)
6-1: &5 video_data_block
1.4 HZE HOMI RiG LIRS
60 . = M HIJ 10\
cat /sys/class/hdmi/hdmi/attr/hdmi_source
EERENER, EERYESR AER—B R BRIV b EXT
EERENER, EESVER. (AIUEA—SLERERRYIWIAYEHKITEL)
6.1.5 HiEEMHIFE
—3 = s B ih
FERTKESNE 5V, HPD, Tmds 18 Pin BB IEE
Nl /= *”—'; s EE; .
o MREHLV, BARE Tx InHEFEMBEE,
Na¥ /, zl:.—‘—-, = LN g *Ab}‘——‘— .
o MNR&H HPDEH 5V, MAEREME RxImial@, keehis HPD;
= A M Y jx,_n_wl = LN H ;Egbj:;_._ .
o IR TMDS l®E% G, BAEAREMNRE R imAIA, FReghim TMDS;
NS H 2z = N e A
o JIE€ TMDS CLK Pin RIBYHH4TIR, BEE5ZRINTT S,
WRAFRE © HBEERKRMNBRAR. RE—IRF
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f51gn: 1080P HithAY TMDS CLOCK = 148.5Mhz, M&E3EFF tmds clock FHRFVIMIEE S ELE, L
T¥5h 1/2Mhz SR B IE &,

6.2 EFFir)H

6.2.1 HIEETIR Rx tAX

echo 0x1000 > /sys/class/hdmi/hdmi/attr/hpd_mask
kiEEIS—/igE L, BEETERLER

RIER, WA xInEBERHE, PRABMEZE Rx kAR

AR
B HPD HYTHAE(RIR 4 5YHIETE 4K60 LT (ER!

6.2.2 HFE Tx ifin) @SR

1. BBEREET pattern, MNR[EERE 2Ry WEBAMERZNA -> DE -> TCON B H 7 A&,

# FFBcolorbar
echo 1> /sys/class/disp/disp/attr/colorbar
# XM colorbar
echo 0> /sys/class/disp/disp/attr/colorbar

2. EERERERKETX
cat /sys/class/disp/disp/attr/sys
XF BUF xX82¥F, W% E, MIASEEREHIBEXTXR, SEHEZEEEXENERER,

3. £ screencap EEEX T RNEREEBER (RE

a)

+H

screencap -p /sdcard/1.png

4. FEARSHENX T RNETABTREER (X&

a)

+H

hwcdebug --capture /sdcard/decapture.png

6.2.3 HIEZE IR HDCP B

echo 0> /sys/class/hdmi/hdmi/attr/hdcp_enable

YNREEIEE E7R, PR Rx AJREAR#55 HDCP IheE, HEXHIULINEE.
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6.2.4 HDMI HiE-FF23xIEE

#3902 /sys/class/hdmi/hdmi/attr/ T4 reg_dump s,

echo 3 > /sys/class/hdmi/hdmi/attr/reg_dump;cat /sys/class/hdmi/hdmi/attr/reg_dump
echo 4 > /sys/class/hdmi/hdmi/attr/reg_dump;cat /sys/class/hdmi/hdmi/attr/reg_dump
echo 5 > /sys/class/hdmi/hdmi/attr/reg_dump;cat /sys/class/hdmi/hdmi/attr/reg_dump
echo 9 > /sys/class/hdmi/hdmi/attr/reg_dump;cat /sys/class/hdmi/hdmi/attr/reg_dump
echo 10 > /sys/class/hdmi/hdmi/attr/reg_dump;cat /sys/class/hdmi/hdmi/attr/reg_dump
echo 11 > /sys/class/hdmi/hdmi/attr/reg_dump;jcat /sys/class/hdmi/hdmi/attr/reg_dump
echo 12 > /sys/class/hdmi/hdmi/attr/reg_dump;cat /sys/class/hdmi/hdmi/attr/reg_dump
#3NR /sys/class/hdmi/hdmi/attr/ F:%%8 reg_dump T,

echo 0x200,0x8 > /sys/class/hdmi/hdmi/attr/read

echo 0x800,0x8 > /sys/class/hdmi/hdmi/attr/read

echo 0x1000,0x21c > /sys/class/hdmi/hdmi/attr/read

echo 0x3000,0x39 > /sys/class/hdmi/hdmi/attr/read

echo 0x4000,0xb > /sys/class/hdmi/hdmi/attr/read

echo 0x4100,0x1c > /sys/class/hdmi/hdmi/attr/read

echo 0x5000,0x20 > /sys/class/hdmi/hdmi/attr/read

echo 0x7900,0xF > /sys/class/hdmi/hdmi/attr/read

NHEESRENRRE TWEEFSHES, AZREAEEERSIER.

6.3 i

6.3.1 HZ HDMI T{EtE=

cat/sys/class/hdmi/hdmi/attr/hdrhi_sdurcg \ f
BFEXET: tmds mode, BB LIEEDVIER T,

1. W79 DVIHRZE:

o ERESFF HDMIHET,, MFEERDVI 7EHE;
o ETRAZFOVIERN, KEFSRERIUR;

2. WMRHA HDOMI T, MBBSEETHE.

6.3.2 HIERTEIR Rx X

echo 0x1000 > /sys/class/hdmi/hdmi/attr/hpd_mask

ARKIEEIEMIRE L& Audio EEIER.

o WNRIFE, ABIEZE Rx Iminl&,
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— E—FHE, BFHHRTERSZ—8IREEANZRX, & Audio ZEIER
o MRIEE, FEMER. MZERHARNFREMRE, KRB —RFREEGREEN
AR BT T SRR RE1S AR 5 52,
o MNRFE, BBARTEUAZ Rx RYRE,

o}

L ﬂﬂ%ﬁ-ﬁ, j(*E%E%IEE Tx ﬁ#ﬁfﬁ]ﬁo

— #H—PHE, FEES EDID X

# HENEET

cat /sys/class/hdmi/hdmi/attr/edid > /data/edid.bin
# ¥ 14 /data/edid.bin

# IEXNEIGET

cd /data/

cat edid.bin > /sys/class/hdmi/hdmi/attr/edid

echo 1> /sys/class/hdmi/hdmi/attr/edid_test

# IRIEHDMI%, 2 /FHDMIEREE R 1Zedid

o WIRIEE, AJE5 EDID TX;

o MNREE, BBAREDID X, ¥ EDID RIREIRAFIHLE DI S;

6.3.3 Audio HIE-T{ERZE

1. @& tinyalsa TEMIHEEHAE. (TAGIFKAES AE FEFEIRE)

o ¥ tinyplay (BHEMTHE) « tinycap (RFIFMTH) . tinymix CBERIEHITHR) #EE)
MLt

# W tinyplay 9l |

# Linux@EH

adb push tinyplay /usr/bin

# Android Bl

adb push tinyplay /vendor/bin

o ECUNR

chmod 777 tiny*

o KENEFRS

cat /proc/asound/cards

o fTFF tx hub
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tinymix -D [hdmiE &3] "tx hub mode" 1

o UREBIAZREN, ERRHVEEESTINECER

tinyplay (i€ Z4R.wav] -D [hdmiE+5]
tinycap [RE&&#M.wav] -D [hdmiE+RS] -T 10

2. BHEEHE

o RBNEFRS

cat /proc/asound/cards

o fEFH tinyplay B IEZ R E N {4

tinyplay [ ZE5f.wav] -D [hdmiEE£S]

o fERRKEZME 12S data é&; BERGHIEZXREF BT,

6.3.4 HDMI H#E-LOG X$Eb

FE audio ELEFTENHEIL, LYW IEESREENDN audio LB TEIREBER.

echo3> /sys/class/hdymi/hdmi/attr/debug
dmesg-n8

6.3.5 HDMI HE-F1F23x3H

#1028 /sys/class/hdmi/hdmifattr/- T8 reg_dump &,

echo 6 > /sys/class/hdmi/hdmi/attr/reg_dump;cat /sys/class/hdmi/hdmi/attr/reg_dump
echo 7 > /sys/class/hdmi/hdmi/attr/reg_dump;cat /sys/class/hdmi/hdmi/attr/reg_dump
echo 8 > /sys/class/hdmi/hdmi/attr/reg_dump;cat /sys/class/hdmi/hdmi/attr/reg_dump

# W08 /sys/class/hdmi/hdmi/attr/ &% reg_dump 55,
echo 0x3100,0x5 > /sys/class/hdmi/hdmi/attr/read

echo 0x3200,0x8 > /sys/class/hdmi/hdmi/attr/read
echo 0x3500,0x7 > /sys/class/hdmi/hdmi/attr/read

WNHIEESRENRRE TNEESHES, AEREAEEERSER.

6.3.6 HDMI HIE-ZiXEE

o kil HDMI &, BEREREERME,

o Zid reset BXRIR, BREBEEIERME,
KRARFE © BiBLRERHERIERAT, RE—YIF
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echo 0x4002,0x1 > /sys/class/hdmi/hdmi/attr/read
# IR SREVEUERRY bit4 209 1
echo 0x4002,0xxx > /sys/class/hdmi/hdmi/attr/write # xx{&5 R &R EHE

6.4 ENE[r]ER

6.4.1 HE HDMI TR

cat /sys/class/hdmi/hdmi/attr/hdmi_source

BEEXEF TmdsMode 1 PixelFormat

NRZ TmdsMode £ DVIHER,, ABA PixelFormat 72 RGB, BEFABAHHAY format 25EIRHY,

5| R BRI Lo

6.4.2 HIEREER Rx 18X

echo 0x1000 > /sys/class/hdmi/hdmi/attr/hpd_mask
RiERIEMgE L, BEBERESER,

EERBAAHERE RxFaE, Rz 2 Tx B8,

6.4.3 HFZE Tx ifn)i{EiR

fiEF3 DE BI5Ih6E, BEEMT HRNBIERSIER.
NREEFRAREIPABEHDMI iH5 821, Kk ZETE DE 51N,

6.4.4 HIEEBREI

SR RN ESHHER

cat /sys/class/disp/disp/attr/sys

# screen[1] -> dev[3]

# de_rate 600000000 hz, ref_fps:60

# mgrl: 4096x2160 fmt[yuv420] cs[0x101] range[limit] eotf[0x4] bits[8bits]

BIF: fEFRYZE 4K60 ¥, YUV420 8Bit,

&8 debugfs t]#t format, BRERIABENBIEE format T, JF: NKE—H format T=,
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# piiR =B BT /E debugfs ThakE

mount -t debugfs none /mnt

cd /mnt/dispdbg

# FELHTE HDMI Z7E disp0 iIE 2 displ L. BT cat /sys/class/disp/disp/attr/sysa] LB Fo
echo disp0 > name

echo switchl >command

echo410110x40x1040008=>param

echo 1> start

### param S ERRAT
- Argl: BREORS, 1: LCDERED2: tvERED 4. HDMIERED 8: VGARTRED 16: vdpotzO 32: edpEniEMo
- Arg2: TVMode, BRADEMS, AILTE include/video/sunxi_display2.h 9 enum disp_tv_mode & E|
- Arg3: colorformat.
- 0: RGB
- 1: Yuv444
- 21 YUV422
- 30 YUV420
- Arg4: color depth
- 0: 8Bit
- 1: 10Bit
- 3! 12Bit
- 4: 16Bit
- Arg5: EOTF
- Argb6: colorspace
- 0x104: BT601
- 0x101: BT709
- 0x107: BT2020
Arg7: Mode
- 1: DVIMode
- 0: HDMI Mode

6.5 DVI ja&&

HDMI #] DVI ES&ARIX5IETEEE TMDS E1&% audio 2xiE.

4 HDOMI 2 DVI {55 H displaydiRE, FEFBEETHIKHFIZEN EDID 2EFE audio
data block,

WNREEIFE HDMIES, BHE¥k:
1. HDMICTS IAEE BT,

2. AIRESIEN—EDVIREETRE, NLESF,

6.5.1 HiZE EDID f##h

1. BEREERDAATRPESER
cat /sys/class/hdmi/hdmi/attr/hdmi_sink

X audio XEFRIITE], BREHE BT IFHIEIMEI
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2. i@ EDID Manager HIAIRapf#4T audio data block @& Ef#.

cat /sys/class/hdmi/hdmi/attr/edid > /data/edid.bin

o MR edid.bin REHEEEZ 0x00, FBALLE EDID REVRE, TEHXREZRHITIMN.

e 1R edid.bin X audio data block, 1B video data block. 1% & X BB#atR i+ 3% BE & 5
HDMI, FBARHBREXT audio data block BB A1,

EDID Manager - [File: letv.bin] - [m} %

Block 0 (EDID Base Block)

Detailed View Full View

0 1 2 3 4 5 6 7 8 9

480p @ 55.94/€0Hz - EDTV (4:3, 5:3) ~
y 0 FF | FF | FF [ FF | FF [ FF |00 |32 96 1240)x4301 @ 53.54/€0Hz - SDTV (4:3, 5:3)
480p @ 55.34/€0Hz - EDTV (4:3, 1:1)
10 |02 |08 00 |00 00|00 0OC 1A |01 |03 Resezved the Futuze

the Future
the Future

the Future

the Future

the Futuze

SOHz - EDIV (4:3, 16:15)
<5761 @ SOHz - SDTV (1€:S, 64:45)
@ S0Hz - HDTV (

or the Future

20 (80 |6F |3E |78 |1A (0D |C9|AD 57 |47
30 |98 |27 12 |48 |4C |21 |08 00 |01 |00
40 (01|00 01 00 |01(00|01|00 01|01
50 |01|01 01|01 047400 30 | F2 |70
60 |5A |80 BO |58 8A |00 BA A8 42|00
70 |00 |1E |02 3A |80 |18 |71 |38 2D |40
80 |58 |2C 45|00 |5D |54 |21 |00 00 1E
90 |00 |00 00 |FC |00 |4C |65 74 |76 |20
100 |53 |75 |70 |65 |72 |54 |56 | 0A |00 |00

(157-1€3) Rudio Data Block

Audio Format g1 : BC-3, 2-Channel, €40 x Max bit rate
Sampling Frequency : 48 kHz, 44.1 kHz, 32 kHz

Budic Format $2  : DIS, &-Chammel, 153€ k Max bit rate
Bloek 1 { CEA-861 Extension Block) Sampling Frequency : 48 kHz, 44.1 kHz, 32 kHz
0|1/2]3|4/5|6/7/8|9 Zudioc Format §3  : E-AC-3, 2-Chanmel

» 128 |02 |03 |79 |FO 58 |10 |85 |1F |04 |20 Sampling Freguency : 4% kHz, 44.1 kHa, 32 kHz

138 |22 |3C |3E |03 |07 |02 |06 01 |5D |5E Rudic Format #4 : LPCM, 2-Chanmel, 24-Bic, 20-Bit, l€=Bic

a3 |5F 62 61 60 11|16 |13 65 66 | Sampling Freguency : 48 kHz, 44.1 kHz, 32 kHz

158 |11 |07 |50 | 3B |07 |CO |51 07 |50 |09 TITO=I737 SBESker AIIOCSCION Dats BIOCK (SADET

168 |07 |07 |83 |01 |00 00|77 03 0C) 00 Front Left/Front Right Audio Channel (FL/ER)

178 |10 |00 B8 |78 |2F |DO |89 |01 |02 03

(174-137) WVendozlSpecisic Data Block (VSDB)

188 |04 |01 40 |00 |OF |10 |40 |50 |60 |46
198 |67 |D8 5D |C4 |01 |78
208 |FB | E3 05 |FF |01 |E5
218 |66 |E3 06 |05 |01 |F9
228 |02 |92 AC |51 |53 |49

Registration Identifier: 0%000C03
CEC Dhysical Address 0x0010
Maximum TMDS Clocky : lesMHz

¥endor Specific Data BIpek (VSDB)

Registration Identifiers O0xC45DDE
C Physical Address 7
Manimum TMDS Clock

Video Capabilicy Dataf@lock (VCDE)

Colorimetzy)Data Block
Colozimetry: Adcpe RCB, Adobe YCCEQL, sYCCEDL, xy¥CCE0L

Selected Cell: 0 Selected Block: 0-7 Total: & Cells (8 Bytes)

6-2: &% audio_data_block
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7.1 Linux CEC R FBiEF £

AGEE
LUF IR AR GER FAARIREIER, WREMAE /dev/cec

TR, WGEEAYIRARIEED,

#include <stdio.h>
#include <stdlib.h>
#include <sys/ioctl.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <poll.h>
#include <stdbool.h>
#include <string.h>
#include <unistd.h>
#include <time.h>
#include <string.h>
#include <sys/time.h>,

#include <linux/cec.h>
#define CEC_PATH "/dev/cec0"

static void app_cec_help(void)

{
printf("[help] \n");
printf("\t argc[1] = log_addr: set default cec logical address.\n");
printf("\t argc[1] = standby: playback standby -> tv standby.\n");
printf("\t argc[1] = wakeup: playback wakeup -> tv wakeup.\n");
printf("\t argc[1] = tv_standby: tv standby -> playback standby.\n");
printf("\t argc[1] = get_language: get tv menu lanuage.\n");
printf("demo: app_cec log_addr\n");

}

/*

* @desc: app test case for cec get tv language (RX cases)
* @return: 0 - success
*  -1-faield
*/
static int app_cec_get_language(void)
{
intret=0;
int cec_fd =0;
struct cec_log_addrs log_addrs;
struct cec_msg tx_msg;
struct cec_msg rx_msg;
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int timeout = 10;
struct pollfd fds[1];
inti;

unsigned int mode =0;

memset(&log_addrs, 0, sizeof(struct cec_log_addrs));
memset(&tx_msg, 0, sizeof(struct cec_msg));

/* 1. open cec device fd */

cec_fd = open(CEC_PATH, O_RDWR);

if (cec_fd <=0)

{
printf("open %s is failed!!'\n", CEC_PATH);
ret=-1;
goto exit;

}

/* 2. set mode */
mode = CEC_MODE_INITIATOR | CEC_MODE_EXCL_FOLLOWER_PASSTHRU;
ret =ioctl(cec_fd, CEC_S_MODE, &mode);
if (ret !=0)
{
printf("app cec test set mode failed!!!\n");
ret=-1;
goto exit;

}

/* 3. get cec logical address */
ret = ioctl(cec_fd, CEC_ADAP_G_LOG_ADDRS, &log_addrs);
if (ret <0 || log_addrs.num_logZaddrs < 1)
{
printf("app cec test get logical addreéss failedi!\n");
ret=-1;
goto exit_1;

}

/* 4. send image-view-on message */

tx_msg.msg[0] = (log_addrs.log 'addr[0] << 4) | 0x0; /* TV addr: 0x0 */
tx_msg.msg[1] = CEC_MSG_GET_MENU_LANGUAGE;

tx_msg.len =2;

ret = ioctl(cec_fd, CEC_.TRANSMIT;&tx_msg);

if (ret <0 | !(tx_msg.tx_status & CEC_TX_STATUS_OK))

{
printf("app cec test send get-menu-language failed!!'\n");
ret=-1;
goto exit_1;

}

/* 5. wait for tv reply set-menu-language */
fds[0].fd = cec_fd;
fds[0].events = POLLIN;

while (timeout--)

{
int ret = poll(fds, 1, 1000);

if (ret<0)
{
printf("app cec test poll failed!!'\n");
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ret=-1;
goto exit_1;
}
else if (ret > 0)
{

memset(&rx_msg, 0, sizeof(struct cec_msg));

ret =ioctl(cec_fd, CEC_RECEIVE, &rx_msg);

if (ret<0)

{
printf("app cec test receive msg failed!!!\n");
ret=-1;
goto exit_1;

}

if (rx_msg.msg[1] == CEC_MSG_SET_MENU_LANGUAGE)
{

printf("TV menu lanuage: ");

for (i=2; i <rx_msg.len; i++)

{
printf("%c", rx_msg.msgli]);
}
printf("\n");
ret=0;
goto exit_1;
1
}
printf("[%d] wait for tv language...\n", timeout);
1
ret=-1;
exit_1:
close(cec_fd);
exit:
return ret;
}
[

* @desc: app test case for cec receive TV standby/msg (RX cases)
* @return: 0 - success
* -1 - faield
*/
static int app_cec_tv_standby(void)
{
intret=0;
int cec_fd =0;
struct cec_log_addrs log_addrs;
struct cec_msg tx_msg;
struct cec_msg rx_msg;
int timeout = 10;
struct pollfd fds[1];
unsigned int mode =0;

memset(&log_addrs, 0, sizeof(struct cec_log_addrs));
memset(&tx_msg, 0, sizeof(struct cec_msg));

/* 1. open cec device fd */

cec_fd = open(CEC_PATH, O_RDWR);
if (cec_fd <=0)

{
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printf("open %s is failed!!'\n", CEC_PATH);
ret=-1;
goto exit;

}

/* 2. set mode */
mode = CEC_MODE_INITIATOR | CEC_MODE_EXCL_FOLLOWER_PASSTHRU;
ret =ioctl(cec_fd, CEC_S_MODE, &mode);
if (ret !=0)
{
printf("app cec test set mode failed!!'\n");
ret=-1;
goto exit;

}

/* 3. wait for tv standby msg */
fds[0].fd = cec_fd;
fds[0].events = POLLIN;

while (timeout--)

{
int ret = poll(fds, 1, 1000);

if (ret<0)

{
printf("app cec test poll failed!!'\n");
ret=-1;
goto exit_1;

}

else if (ret > 0)

{

memset(&rx_msg,0, sizeof(structicec_msg));

ret = ioctl(cec_fd, CEC_RECEIVE, &rx_msg);

if (ret<0)

{
printf("app cec test receive msg failed!!'\n");
ret=-1;
goto exit_1;

}

if (rx_msg.msg[1] == CECaMSGuSTANDBY)
{
/* TV standby -> playback standby!!! */
ret=0;
goto exit_1;
}
}
printf("[%d] wait for tv standby...\n", timeout);
}

ret=-1;
exit_1:

close(cec_fd);
exit:

return ret;

}

/-k*

* @desc: app test case for cec wakeup (TX cases)
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* @return: 0 - success

*  -1-faield

*/

static int app_cec_wakeup(void)

{
intret=0;
int cec_fd=0;
struct cec_log_addrs log_addrs;
struct cec_msg tx_msg;
unsigned short phys_addr =0;

memset(&log_addrs, 0, sizeof(struct cec_log_addrs));
memset(&tx_msg, 0, sizeof(struct cec_msg));

/* 1. open cec device fd */

cec_fd = open(CEC_PATH, O_RDWR);

if (cec_fd <=0)

{
printf("open %s is failed!!'\n", CEC_PATH);
ret=-1;
goto exit;

}

/* 2. get cec logical address */
ret =ioctl(cec_fd, CEC_ADAP_G_LOG_ADDRS, &log_addrs);
if (ret <0 || log_addrs.num_log_addrs <1)
{
printf("app cec test get logical address failed!!!\n");
ret=-1;
goto exit_1;

}

/* 3. send image-view-on message */

tx_msg.msg[0] = (log_addrs.log_addr{0] << 4) [ 0x0;+/*TV addr: 0x0 */
tx_msg.msg[1] = CEC_MSG_IMAGE_VIEW_ON;

tx_msg.len =2;

ret = ioctl(cec_fd, CEC_TRANSMIT, &tx_msg);
if (ret <0 || !(tx_msg.tx_status & CEC_TX_STATUS_OK))
{
printf("app cec test send image-view-on'failed!!'\n");
ret=-1;
goto exit_1;

}

/* 4. get phys address */
ret = ioctl(cec_fd, CEC_ADAP_G_PHYS_ADDR, &phys_addr);
if (ret <0 || phys_addr == OxFFFF)
{
printf("app cec test get phys address failed!!!\n");
ret=-1;
goto exit_1;

}

/* 5. send active-source message */

memset(&tx_msg, 0, sizeof(struct cec_msg));

tx_msg.msg[0] = (log_addrs.log_addr[0] << 4) | 0xf; /* broadcast */
tx_msg.msg[1] = CEC_MSG_ACTIVE_SOURCE;

tx_msg.msg[2] = phys_addr>> 8;;

tx_msg.msg[3] = phys_addr & 0xff;
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tx_msg.len =4;

ret =ioctl(cec_fd, CEC_TRANSMIT, &tx_msg);
if (ret <0 | !(tx_msg.tx_status & CEC_TX_STATUS_OK))
{
printf("app cec test send active-source failed!!'\n");
ret=-1;
goto exit_1;

}

ret=0;
exit_l:

close(cec_fd);
exit:

return ret;

}
/**

* @desc: app test case for cec standy (TX cases)
* @return: 0 - success
* -1-faield
*/
static int app_cec_standby(void)
{
int ret=0;
int cec_fd=0;
struct cec_log_addrs log_addrs;
struct cec_msg tx_msg;

memset(&log_addrs, 0, sizeof(struct cec_log_addrs));
memset(&tx_msg, 0, sizeof(struct cec_msg));

/* 1. open cec device fd */

cec_fd = open(CEC_PATH, O_RDWR);

if (cec_fd <=0)

{
printf("open %s is failed!!'\n", CEC_PATH);
ret=-1;
goto exit;

}

/* 2. get cec logical address*/
ret = ioctl(cec_fd, CEC_ADAP_G_LOG_ADDRS, &log_addrs);
if (ret<0 || log_addrs.num_log_addrs <1)
{
printf("app cec test get logical address failed!!!\n");
ret=-1;
goto exit_1;

}

/* 3. send standby message */

tx_msg.msg[0] = (log_addrs.log_addr[0] <<4) | 0x0; /* TV addr: 0x0 */
tx_msg.msg[1] = CEC_MSG_STANDBY;

tx_msg.len =2;

ret = ioctl(cec_fd, CEC_TRANSMIT, &tx_msg);
if (ret <0 | I(tx_msg.tx_status & CEC_TX_STATUS_OK))
{
printf("app cec test send standby failed!!'\n");
ret=-1;
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goto exit_1;

}

ret=0;
exit_1:

close(cec_fd);
exit:

return ret;

}
/**

* @desc: app test case for set logical address
* @return: 1 - wanring, need check
* 0 - success
* -1-faield
*/
static int app_cec_get_logical_addr(void)
{
intret=0;
int cec_fd =0;
struct cec_log_addrs log_addrs = {0};

/* 1. open cec device fd */

cec_fd = open(CEC_PATH, O_RDWR);

if (cec_fd <=0)

{
printf("open %s is failed!!'\n", CEC_PATH);
ret=-1;
goto exit;

}

/* 2. get logcial address */
ret = ioctl(cec_fd, CEC_ADAP_G_LOG_ADDRS, &log_addrs);
if (ret<0)
{
printf("app cec test get logical address failed!!'\n");
ret=-1;
goto exit_1;

}

if (log_addrs.num_log. addrs > 0) &&
((log_addrs.log_addr[0]==CECILOG_ADDR_PLAYBACK_1) ||
(log_addrs.log_addr[0] == CEC_LOG_ADDR_PLAYBACK_2) |
(log_addrs.log_addr[0] == CEC_LOG_ADDR_PLAYBACK_3)))
{
/* The logical address has been set, return PASS. */
ret=0;
goto exit_1;

}

ret=-1;
exit_1:

close(cec_fd);
exit:

return ret;

}

static int cec_init(void)

{

intret=0;
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int cec_fd=0;
struct cec_log_addrs log_addrs ={0};

/* 1. open cec device fd */

cec_fd = open(CEC_PATH, O_RDWR);

if (cec_fd <=0)

{
printf("open %s is failed!!'\n", CEC_PATH);
ret=-1;
goto exit;

}

/* 2. get logcial address */
ret =ioctl(cec_fd, CEC_ADAP_G_LOG_ADDRS, &log_addrs);
if (ret<0)
{
printf("app cec test get logical address failed!!!\n");
ret=-1;
goto exit_1;

}

if (log_addrs.num_log_addrs > 0) &&
((log_addrs.log_addr[0] == CEC_LOG_ADDR_PLAYBACK_1) ||
(log_addrs.log_addr[0] == CEC_LOG_ADDR_PLAYBACK_2) ||
(log_addrs.log_addr[0] == CEC_LOG_ADDR_PLAYBACK_3)))
{
/* The logical address has been set, return PASS. */
ret=0;
goto exit_1;

}
memset(&log_addrs, 0; sizeof(structcec_log_addrs));

/* 3. try to set default logcial address */

log_addrs.cec_version = CEC_OP_CEC: VERSION"1_4;
log_addrs.flags = CEC_LOG_ADDRS_FL_ALLOW_UNREG_FALLBACK;
log_addrs.num_log_addrs =1;

log_addrs.log_addr[0] = CEC_LOG_ADDR_PLAYBACK_1;
log_addrs.primary_device_type[0] = CEC_OP. PRIM_DEVTYPE_PLAYBACK;
log_addrs.log_addr_type[0] =CEC_LOG_ADDR_TYPE_PLAYBACK;
log_addrs.all_device_types[0}.-=CEC_OP_ALL_DEVTYPE_PLAYBACK;

ret = ioctl(cec_fd, CEC_ADAP_S_LOG_ADDRS, &log_addrs);
if (ret!=0)
{
printf("app cec test set logical address failed!!!\n");
ret=-1;
goto exit;

}

ret=0;
exit_1:

close(cec_fd);
exit:

return ret;

}

/-k*

* @desc: main function
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* @return: 0 - success
* -1 - faield
*/
int main(int argc, char *argv(])
{
if (argc<2)
{
app_cec_help();
return -1;

}

if (cec_init() <0)

{
printf("cec init failed!!'\n");
return-1;

}

if (0 ==strcmp("log_addr", argv[1]))
{

return app_cec_get_logical_addr();
}
else if (0 == strcmp("standby", argv[1]))
{

return app_cec_standby();
}
else if (0 == strcmp("wakeup", argv[1]))
{

return app_cec_wakeup();
}
else if (0 == strcmp("tv_standby", argv[1]))
{

return app_cec_tv_standby();
}
else if (0 == strcmp("get_language", argv[1]))
{

return app_cec_get_language();

}

else

{
printf("input param failed, check help infolXn");

}

app_cec_help();
return -1;

7.2 Linux HDCP R FBiEF )

HdcpManager.cpp

#include <errno.h>
#include <stdlib.h>
#include <string.h>
#include <fentl. h>
#include <unistd.h>
#include <sys/ioctl. h>
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#include "debug.h"
#include "HdcpManager.h"

#define DEVPATH_HDMI "/dev/hdmi"

#define FIRMWARE_PATH "/vendor/etc/hdcp/esm.fex"

#define SYSPATH_HDCP_ENABLE "/sys/devices/virtual/hdmi/hdmi/attr/hdcp_enable"
#define SYSPATH_HDCP_STATUS "/sys/devices/virtual/hdmi/hdmi/attr/hdcp_status"
#define SYSPATH_HDCP_TYPE "/sys/devices/virtual/hdmi/hdmi/attr/hdcp_type"

#define AW_IOCTL_HDMI_HDCP22_LOAD_FW 1

HdcpManager::HdcpManager()

: mFirmwareReady(false), mHdcpEnabled(false)
{
}

static int read_from_file(const char *path, char *buf, size_t size)
{
int fd = open(path, O_RDONLY, 0);
if (fd ==-1) {
dd_error("Could not open '%s', %s(%d)", path, strerror(errno), errno);
return -errno;
}
ssize_t count =read(fd, buf, size);
close(fd);
return count;

}

static int write_to_file(const char *path, const char *buffer, int i) {
int fd = open(path, O_WRONLY, 0);

if (fd==-1) {
dd_error("Could not open %s', %s(%d)", path, strerror(errno), errno);
return -1;
}
write(fd, buffer, i);
close(fd);
return 0;
1
int HdcpManager::configHdcp(bool enable)
{
int ret =0;
if (enable && ImFirmwareReady) {
/* load HDCP2.2 firmware: esm.fex */
loadFirmware(FIRMWARE_PATH);
}
if (! write_to_file(SYSPATH_HDCP_ENABLE, enable ? "1":"0", 1)) {
mHdcpEnabled = enable;
return 0;
}
return -1;
1

HdcpManager::HdcpLevel HdcpManager::getConnectedHdcpLevel() const

{
char type = 0;
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/
* HDCP level:
* HDCP_V1 : HDCP1.4
* HDCP_V2_2: HDCP2.2
*/
if (read_from_file(SYSPATH_HDCP_TYPE, &type, 1) ==1) {
if (type==0)
return HDCP_V1;
else if (type==1)
return HDCP_V2_2;
else
return HDCP_UNKNOWN;

return HDCP_UNKNOWN;
}

HdcpManager::HdcpAuthorizedStatus HdcpManager::getAuthorizedStatus() const
{

char state = 0;

if (read_from_file(SYSPATH_HDCP_STATUS, &state, 1) ==1) {
if (state ==3)
return AUTHORIZED;
}

return mHdcpEnabled ? ERROR : UN_AUTHORIZED;
}

#define ESM_IMG_SIZE (200¥1024)
int HdcpManager::loadFirmware(constchar *fw)

{

mFirmwareReady = false;

char *esmimg/= (char *)malloc(ESM_IMG_SIZE);
if (esmimg =z nullptr)
return -ENOMEM,;

int length = read_from_file(fw, esmimg, ESM_IMG_SIZE);
if (length>0) {
dd_info("read firmware;%s'ySize=%d", fw, length);
int fd = open(DEVPATH_HDMI, O_RDWR);
if (fd<0){
dd_error("Could not open hdmi device, %s(%d)", strerror(errno), errno);
mFirmwareReady = false;
return -errno;
}
unsigned long arg[3]={ 0 };
arg[0] = (unsigned long)esmimg;
arg[1] = length;
if (ioctl (fd, AW_IOCTL_HDMI_HDCP22_LOAD_FW, arg) ==0) {
mFirmwareReady = true;
dd_info("load hdcp2.2 firmware success (size=%d)", length);
}
close(fd);

}

return mFirmwareReady ?0: -1;
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HdcpManager.h

#ifndef HDCP_MANAGER_H
#define HDCP_MANAGER_H

#include <cstdint>
#include <string>

class HdcpManager {
public:
HdcpManager();
~HdcpManager() = default;

enum HdcpAuthorizedStatus {
ERROR, // hdp authentication error
UN_AUTHORIZED,
AUTHORIZED,

k

enum HdcpLevel : uint32_t {

HDCP_UNKNOWN, // Unable to determine the HDCP level
HDCP_NONE, //No HDCP, output is unprotected
HDCP_V1, // HDCP version 1.0
HDCP_V2, // HDCP version 2.0 Type 1.
HDCP_V2_1, // HDCP version 2.1 Type 1.
HDCP_V2_2, // HDCP version 2.2 Type 1.
HDCP_NO_OUTPUT // No digital output, implicitly secure

%

std:: string toString(HdcpAuthorizedStatus status) {
switch (status) {
case ERROR:
default:
return std: string("ERROR");
case UN_AUTHORIZED:
return'std:: string("UN_AUTHORIZED");
case AUTHORIZED:
return std:: string("AUTHORIZED");

}

std:: string toString(HdcpLevellevel) {
switch (level) {
case HDCP_UNKNOWN:
default:
return std:: string("HDCP_UNKNOWN");
case HDCP_NONE:
return std:: string("HDCP_NONE");
case HDCP_V1:
return std:: string("HDCP_V1");
case HDCP_V2:
return std:: string("HDCP_V2");
case HDCP_V2_1:
return std:: string("HDCP_V2_1");
case HDCP_V2_2:
return std:: string("HDCP_V2_2");
case HDCP_NO_OUTPUT:
return std:: string("HDCP_NO_OUTPUT");
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HdcpLevel getConnectedHdcpLevel() const;
HdcpAuthorizedStatus getAuthorizedStatus() const;
int configHdcp(bool enable);

private:
int loadFirmware(const char *fw);
bool mFirmwareReady;
bool mHdcpEnabled;

I

#endif

debug.h

#ifndef DEBUG_H
#define DEBUG_H

#include <stdio.h>

#define dd_info printf
#define dd_error printf

#endif /* DEBUG_H */

hdcptool.cpp

#include <stdio.h>

#include <stdlib.h>
#include <string.h>
#include <unistd.h>
#include <memory>

#include "HdcpManager.h"

struct usropt {
int config;
int enable;
int dump;
L

static struct usroptinputopt;

static void usage(char *name)
{

fprintf (stderr, "Usage: %s [-p] [- h] [- e enable]\n", name);

fprintf (stderr, " -p: print hdcp info\n");

fprintf (stderr, -e: enable or disable hdcp: [-e 1] or [-e 0]\n");
1

static void parseOpt(int argc, char **argv)

{
memeset(&inputopt, 0, sizeof(inputopt));

int ¢
while (1) {

c = getopt(argc, argv, "phe:");
if (c ==EOF)
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break;
switch (c) {
case'p":
inputopt.dump=1;
break;
case'e":
if (optarg){
inputopt.config = 1;
inputopt.enable = strtoul(optarg, NULL, 0);

}
break;
case'h'":
default:
usage(argv[0]);
exit(1);
}
}
if (optind != argc) {
usage(argv[0]);
exit(1);
}
}
int main(int argc, char** argv)
{
std:: unique_ptr<HdcpManager> mHdcpManager;
parseOpt(argc, argv);
mHdcpManager = std::make_unique<HdcpManager>();
if (inputopt.config){
int ret = mHdepManager->configHdcp(inputopt.enable ? true : false);
printf ("%s/hdcp return %d\n", inputopt.enable ? "enable" : "disable", ret);
}
if (inputopt.dump) {
HdcpManager::HdcpAuthorizedStatus status = mHdcpManager->getAuthorizedStatus();
printf ("hdep authorized status: %s\n"y
mHdcpManager->toString(status).c_str());
HdcpManager::HdcpLevel level = mHdcpManager->getConnectedHdcpLevel();
printf ("hdcp level: %s\n",
mHdcpManager->toString(level).c_str());
}
return 0;
}
Makefile

TOOL_NAME=hdcptool
CC=~/android/android13/longan/out/toolchain/gcc-arm-10.3-2021.07-x86_64-aarch64-none-linux-gnu/bin/aarch64-

none-linux-gnu-g++

all: $(TOOL_NAME)

$(TOOL_NAME):
$(CC) $(TOOL_NAME).cpp HdcpManager.cpp -0 $(TOOL_NAME)
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.PHONY: clean
clean:
rm $(TOOL_NAME)
@find . -name *.0 -exec rm -f {} \;
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