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1.1 &wEEHMN

TT4ENEET DRM BRAESRECEF & HDMI LUK E 7R 8] .

1.2 &EFHEE

N4,

* 1-1: EAF@mYIR

IC RERRAE  RIZAkRZE
A733 Android_V Linux-6.6

(0 3588
M A4{RIERIF DRM BFHER,

1.3 fAxXAR

HDMI #E3RFF & TAE Ul

HDMI #3RM TA2 )

1.4 #HXAKIE

ANiE iEA

DRM 271 Direct Rendering Manager, =& DRI(Direct Rendering Infrastructure) 4
ZRR— A

HDMI £#F High Definition Multimedia Interface, =&iEM ZiHEAZEO

HDCP 25 High-Bandwidth Digital Content Protection, & R FABFRIFFEA

HDCP1x HDCP hR7A, E2EF & E%#F HDCPL.4 kA, HRTFHE HDCPL.3,

HDCP2x  HDCP kg7, EE£EF & £33F HDCP2.2 frds, FFZA HDCP1x hivzk
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RNiE WiRA
DE Allwinner 89 Display 13,
tv0 Allwinner B9 Tcon Tv #&3R, TEXYRAVIZEN L8589 tv0,
dw Allwinner & EfERRI HDMI2.0 IP XS
Tx 15R9E HDMI Rixim, BUNERT, BRE
Rx EMYZ HDMI i, EUNEEM. BREEF
EDID Rx AARRTEENHIER
(0 3388

FEDEERBNEATENE, ERESHBERREEXTFR, UFETHERRIENE
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2.1 FERESIHEE
Allwinner HDMI &3 EF HDMI2.0 N FF & 5ER, ERTFHRZA HDMI1.4 il
AEE

BHFRE SDK FEHNNERTARTR, BIIEERAESFZH, (BR SDK JaEREXH L. BEAEEUT
SR EHFINEESZ R SDK FEThEELIM R,

& 2-1 DA EHIhRESR

S HDMI2.0 CEC HDCP14 » HDCP22

ATl33 Y Y Y Y

= 2-2: SDKESIhRESS &

SDK & HDMI2.0 /CEC HDCP14 HDCP22 Uboot it

AT33 Android15 Y N Y Y Y

2.2 ERIEETTA

HDMI BRiEE

HOMIZE

. \ i __
[ Display Engine ]—» Tcon TV HDMI } ! ) ﬁt,“%jﬁg—\gg

-+

Audio

2-1: B RIEE
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HDMI @— P E/REORIR, A5 TeonTV 4t RIARSTEEH Audio dtH Y ESREREHITRI ST
B4R TMDS EASTEE R R HDMI ZfFmE B migdE L.

HDMI 1EIRIEE

Video
TMDS CLKP

Interface BLL
Video Sampler —— color space converi ——» Video Packet
TMDS CLKN
(Optional) TMDS DATA[OIP
TMDS DATA[DIN

Audio TIIDS DATA[1]P

Interface TMDS DATA[IN
Audio 125 —>|  Audio Packet |—»| Frame Composer [—»  HDCP Encry 1]

TIIDS DATA[ZP

(Optional} TMDS DATA[2IN

DWW HDMI HDMI Tx PHY

2-2: HDM| 1&RIEE]

HDMI RIRAEBARE D ST IEIRIR, BIMMIEERIR, W] BRIRAN PHY iR3Rs
MSTARIREIR . XN RIS TRAFH BT B

BIIEEIR . XA EHI TRIEFERITE

MUAIERIR . XS F ISR AR M R R 5 TV TG FT €2, FHAINMEXAY infoframe 158,
PHY RbIBAEIR R STERIMIEIEIRER TMDS i3 79 TMDS Data, FHiit® ERiso

2.3 ERIFHETE

IR

{Android_Top}/longan/bsp/drivers/drm 4
or
{Linux_Top}/bsp/drivers/drm

P At

—— Kconfig
—— Makefile
F——sunxi_device

F—— hardware

| e

| ——lowlevel_hdmi20
\ F——dw_avp.c

\ F——dw_avp.h

| F——dw_cec.c

\ F——dw_cec.h

\ F——dw_dev.c

\ F——dw_dev.h

\

|
|
|
|
|
|
|
|
|
| F——dw_edid.c
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F——dw_edid.h
F——dw_fc.c
F——dw_fc.h
F——dw_hdcp22.c
F——dw_hdcp22.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
F——dw_phy.c
F——dw_phy.h
F——-esm_lib
F—— Makefile
F——phy_aw.c
F——phy_aw.h
F——phy_inno.c
F——phy_inno.h
%phy snps.c
L——phy_snps.h

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\
}_
F—— sunxi_hdmi.h

| ——sunxi_hdmi.c
F—— sunxi_drm_hdmi.c
L—— sunxi_drm_hdmi.h

sunxi_drm_hdmi: TiEXH. FEATFE1&%E KR DRM Connector AERYEM. THEEEIREZE
RIBIBEE,

sunxi_hdmi: HEIEXH. EERTEEFIERNES IPRE, RISEHRIIENKEERE,
dw_xxx: EEREHFEEXH. EEZBTEKE HDMI2.0 B IP B9 ENEFEEINEE,

2.4 RIRYEEECE

2.4.1 Uboot &
2.4.1.1 fd& HDMI

Stepl: 7% dts FRigEhN toute_hdmi T,

LLAT33 ABIXTRZ dts B8

[ {longan}/brandy/brandy-2.0/u-boot-2018/arch/arm/dts/sun60iw2pl-soc-system.dts ]

sunxi_drm: sunxi-drm {
compatible = "allwinner,sunxi-drm";

fb_base =<0>;
status = "okay";
route {
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AGER
FEFHOMIEANTEZREE, BRERFRLESHMETIEOMR! LLINFEER LVDS IEAEE, HDMI
BAXER!

RigiFEEHE) HDMI, FTIERY route_hdmi TR T:

sunxi_drm: sunxi-drm {
compatible = "allwinner,sunxi-drm";

fb_base = <0>;
status = "okay";
route {

route_hdmi: route_hdmi {
status = "disabled";
endpoints = <&disp0_out_tcon3 &tcon3_out_hdmi>; //disp0_out_tcon3fgH 2 EEiEEhdmi
logo,uboot = "bootlogo.bmp";

RigiFaIE52)/9 HDMI, F#THERY route_hdmi TT R0

sunxi_drm: sunxi-drm {
compatible = "allwinner,sunxi-drm";

fb_base =<0>;
status = "okay";
route {

route_hdmi: route_hdmi {
status = "disabled";
endpoints = <&disp1_out_tcon3 &tcon3_out_hdmi>; //displ_out_tcon3fgr2RIE i Ehdmi
logo,uboot = "bootlogo.bmp";
k
I
L

Step2: uboot-board.dts F{#EgE route_hdmi

&route_hdmi {
status = "okay";

}

Step3: uboot-board.dts F{EEE vo0

&vo0 {
status = "okay";

}

Step4: uboot-board.dts FEEE tv0

&tvO0 {
status = "okay";

}
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2.4.2 Kerne E4&
2.4.2.1 FRE HDMI

Stepl

7£ menuconfig FECE4RIE HDMI 1R1R,

1% HDMI2.0

Allwinner BSP --->
Device Drivers --->
DRM Drivers --->
[*] DRM Support for Allwinner SoCs
[*] Support Hdmi Output --->
[*] Support HDMI2.0 Output

Step2

£ board.dts HEEEE tv0 #1 hdmi,

&tv0 {
status = "okay";

}
&hdmi {

status = "okay";

}

2.4.2.2 BEZEHDCP1x

(1 3588

WMREEEREM HDCP Thak, BBABTmFHAREEMSF

7£ board.dts #fE5E hdeplx

&hdmi {

}

hdmi_hdcplx_enable = <1>; # 1R/~ ERE; EOXRTER

2.4.2.3 FEZE HDCP2x

(0 3588

WREEERERA HOCP IhEE, BBABTMFNREEMN

7£ board.dts #fE8E hdcp2x
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&hdmi {

hdmi_hdcp2x_enable = <1>; # 51 &R Rf#8E; EORTEZA
}

2.4.2.4 P& CEC

7% board.dts HEEE cec

&hdmi {

hdmi_cec_enable = <1>; # B1&k R EaE; FOXRTEZEA
}
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3.1 IiREFIRE

3.1.1 Android A X

FiZ1l: B VI REEESE

(18E > B > BIZRHER -> EEN N D PERE )

ik 2. &2 dispconfig THIZE,

ERZAFERLHINHDMI ZEEXRERIE, NREE, -o GEMEZHE0; WRERE, o/
HFFESHE Lo

k

o« EEGLTHIER

dispconfig -h

o TE HDMI ZiFRYH Y

dispconfig-o 1 -p| # ZHaiHDMIZEE
WHESWT:
Display.1 HDMI-A connectedimode=203
[164] 3840x2160@60.00Hz 3840x2160
* [203] 4096x2160@60.00Hz 4096x2160 # LLIHHEES™, AL FNEENZE203, 4096x2160@60Hz

[204] 4096x2160@59.94Hz 4096x2160
[205] 4096x2160@50.00Hz 4096x2160

[217] 1920x1080@60.00Hz 1920x1080

o RIS ST

BT EEESRKRBNFINOMERESR, RIRIHE] 1080P 55,
dispconfig-o0 1-s 217 # & L@t E 2T AKE1080P60ST Y2217

(0 3588
S—RREREER, SMENENRSEDBZLELN. ARFTEXEERIALINRSIE!
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o IBUEEEBHEAMER

Rig IR E] YUV444-8Bits

dispconfig -o 1 -f yuv444-8 # /-7 _ES#yuv444-8

3.1.2 Linux A

{5 modetest TEREIE
modetest T A IEHFTIEAIFAEIREY, FEEHITSDKRER

HLEE HDMI BEHE EFERISERIXI A CRTC Hitto

((./modetest -M sunxi-drm )

I modetest -M sunxi-drm

id crtc type possible crtcs possible clones
138 0 Virtual 0x00000003 Ox00000001

147 125 TMDS 0x00000003 0x00000004

Connectors:
1d encoder status name size  (mm) modes enciders

148 145 connected IVD5-1 0x0 1 145
modes:
name refresh (Hz) hdisp hss hse htot wdisp v3s vse wtot)
1250x500 60 1230 1383 1351 145L08000 337 247 260 74871 flags: ; type: preferred, driver
props:
1 EDID:
flags: immutakle blohk
blobs:

value:

2 DBEMS:
flags: enum
enums: On=0 Standby=1 Suspend=2 0ff=3
value: 0

5 link-status:
flags: enum
enums: Good=0 Bad=1
value: 0

& non-desktop:
flags: immutakle range
values: 0 1

value: 0

4 TILE:
flags: immutable blok
blobs:
value:

20 CRIC_ID:
flags: object
value: 99

142 147 connected  HOMI-2-1 l220x680 48 l47|

modes:

name refresh (Hz) hdisp has hse htot wdisp vss vse wvtot)
3540x2160 &0 3540 4016 4104 4400 2160 216% 2178 2250 594000 flags: phsync, pvsync; type: prefsrred, driver
4096x2160 &0 4096 4184 4272 4400 2160 2168 2178 2250 594000 flags: phsyne, pvsync; type: driver

3-1: modetest A4 ID
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T:EConnectorquE_[LXEEU, HDMI-A-1 YGT\_‘ZE’\J connector id = 148, Ezﬁgfﬁﬂ"] encoderid & 147,

TEencodersAAI LAFF, encoderid 147 43ERY crtcid & 125,

M EREERTLUEH], HDMI HEjiE&E CRTC(125) — Encoder(147) — Connector(148) B9,

(0 3588

BSRENEGXLE 1D HESTELZELEN, BRBPFEXEEWHE IDE

o &EH HDMI PRz P

[ ./modetest -M sunxi-drm -c # {4t connectorf¥{E &

145 147 connected

modes:

HDMI

-A-1

1220x680

46

name refresh (Hz) hdisp hss hse htot vdisp vss wvse
€0 3840
€0 4096
€0 4096
50 4096
24 4098
24 4096
€0 3240
60 3340
50 3840
30 3340
30 3240
25 3840
24 3840
24 3340
€0 1920
€0 1920
€0 1920

3840x216
4096x216
4096x216
4096x216
409gx216
4096x216
3540x216
3340x216
3840x216
3840x216
3540x216
3340x216
3840x216
3840x216
1920108
1920x108
1920x108

1920x10801i 60 1920 2008 2052 2200 1080, 103471094 1125 74250
1920x10801 60 19200 2005 2052 2200 1080 10854 (10944 I735 74176

a
0
a
a
a
0
a
a
a
0
a
a
a
a
]
a
a

40le
4154
4154
5064
5lle
5116
4018
4016
4396
40186
4018
4396
5lle
51186
2008
2008
2008

19201080 50 19200 2443

1920x108
1920108
1920x108
1920x108
1630x105

]
]
]
a
a

30 1520
30 1520
24 1820
24 1520
60 16380

2008
2008
2558
2558
1728

4104 4400
4272 4400
4272 4400
5152 5280
5204 5500
5204 5500
4104 4400
4104 4400
4934 5220
4104 4400
4104 4400
4934 5230
5204 5500
5204 _5500
2052 2200
2052 2200
2052 2200

2492 2640 1030 1084 1089 1125 145500
1920x10201 50 1920 2445 2492 2640 108001084 1094 1125 742350

2052 2200
2052 2200
2602 2730
2e02 27350
1760 1840

1230x1024 60 1230 1328, 1440 lez3
0 1280 1
0 1280 1
0 1280 1
0 1280 1
0 1280 3
0 1280 3
4 1280 3
4 1280 3
01024 1

1230x720
1230x720
1230x720
1230x720
1230x720
1230x720
1230x720
1230x720
1024x768
200x600
720578
720x3578
720480
720x480
720480
720x450
6401430
640x450

€
[
[
3
3
3
2
2
€
&0
50
a0
&0
&0
&0
&0
&0
&0

200
720
720
720
720
720
720
40
640

340
732
732
736
736
736
736
656
656

3490
3490
3490
720
040
040
040
040
04z
968
796
796
798
798
798
798
752
752

1430, 1650
143071850
1430 1&50
1760 1930
3080 3300
3080 3300
3080 3300
3080 3300
1184 1344
1056 &00
264 576 5

woen
=
(1))
o -1
(=3
[1})

w
O OO oo CO
e
o
b

(=1,
(=]
o=
[ae)
.

O CO CO 00 OO 0 OO
w

=
(=)
e
o
(=)
e

21
21
21
21
21
21
21
21
21
21
21
21
21
21
10
10
10

10
10
10
10
10

a0 2
&0 2
&0 2
a0 2
a0 2
&0 2
&0 2
a0 2
a0 2
&0 2
&0 2
a0 2
a0 2
&80 2
201
30 1
20 1

a0 1
201
201
201
501

les
168
168
168
les
168
168
168
les
168
168
168
162
158
054
054
024

054
054
024
024
053

2178
2178
2178
2178
2178
2178
2178
2178
2178
2178
2178
2178
2178
2178
10835
10835
1025

1085
10835
1083
10es
1055

1024 025 10238

720
720
720
720
720
720
720
720

725
725
725
725
725
725
725
725
771
&05

492
4492

730
730
730
730
730
730
730
730
777
628
625
625
525
525
525
525
525
525

730
750
750
730
730
750
750
730
206

27000
27000
27027
27027
27000
27000
25200
25175

2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
1125
1125
1125

1125
1125
1125
1125
1080

742350
T4250
74178
742350
742350
74176
59400
59341
e5000

147

Vtot)

294000 flags: phsync,
594000 flags: phsaync,
5593407 flags: phsync,
5594000 flags: phsync,
297000 flags: phsync,
296703 flags: phsaync,
5594000 flags: phsync,
553407 flags: phsync,
294000 flags: phsync,
297000 flags: phsync,
296703 flags: ghsyne,
257000 flags: phsync,
2970000 £1lags: phsync,
2596703 £lags: phsync,
145500\ flags: phsync,
145500° £1lags: phsync,
148352 flags: phsync,

flags: phsync,
flags: phsync,
flags: phsync,
flags: phsvnc,
74250 flags: phsync,
74176 flags: phsynec,
74250 flags: phsync,

pvaync;
pvaync;
pvaync;
pvaync;
pvaync;
pvaync;
pVIYnc;
pvayfcs
pvayncs
pVsync;
PVIync;
pvsync;
pvaync;
pvaync;
pvaync;
pvaync;
pvaync;
pvaync,
pvayne,
pvaync;
pvaync,

pvsync;
pvVaync;
pvV3ync;

74176 flags: phsvnc, pwvsync;
1158000 flags: phsync, nvsync; type: driwver
1600900 €0 1600 1624 1704 18500 900 901 404 1000 108000 flags: phsync, pvsync; type: driver

1066 108000 flags: phsync, pvsync;

flags: phsvnc,
flags: phsync,
flags: phsync,
flags: phsync,
flags: phsvnc,
flags: phsync,
flags: phsync,
flags: phsync,
flags: nhsvync,

nvaync; type
nvsync; type
nvaync; type
nvsync; type
nvaync; type
nvsync; type
nvaync; type
nvsync; type

pvsync; type:

pvaync; type:
pvsync; type:
pvsync; type:
pvsync; type:
pvaync; type:
pvsync; type:
pvsync; type:

nvsync: type:

3-2: modetest &&F HDMI Z#FHHER

TEmodes52 T H, EBRHFEZAT HOM REMZINOMEEE

B /eno

type
type
type
type
type
type
type
type
type
type
Type
type
type
type
type
type
type:

interlace; type

preferred, driver
driwver
driver
driver
deiver
driwver
driver
driver
driver
driwver
driver
driver
driver
driver
driver
driver
driver
driver

interlace; type: driver

type:

driver

interlace; type: driver

type:
type:
type:
type:

type:

driver
driver
driver
driver

driver

driver
driver
driver
driver
driver
driver
driver
driver
driver
40000 flags: phsync, pvsync; type: driver
flags: nhsyne,
flags: nhsync,
flags: nhaync,
flags: nhsync,
flags: nhsyne,
flags: nhsync,
flags: nhaync,
flags: nhsync,

driver
driver
driver
driver
driver
driver
driver
driver
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o UIRIEERI IR

3 T)#RE] 1080P60HZ

./modetest -M sunxi-drm -s 148@125:1920x1080-60 # 148%=/~ Haifi%E FHDMIEconnector id, 1255~ HEIHDMIZSER

CRTC 1D,

o INRIEEHBMER

FERIHAREND PR T ZRMLERENER,
./modetest -M sunxi-drm -c # {¥#itHconnectorfIE 8, FIMIFRIHER, BREiEdK

148 147 connected HDMI-A-1 1220%680 46 147
modes:
name refresh (Hz) hdisp hss hse htot wdisp vss vse vtot)
3840x2160 €0 3340 4016 4104 4400 2160 2168 2178 2250 594000 flags: phsync, pvsync; type: preferred, driver
4056x2160 €0 4096 4184 4272 4400 2160 2163 2178 2250 594000 flags: phsync, pvsync; type: driver
4096x2160 €0 4096 4184 4272 4400 2160 2163 2178 2250 593407 flags: phsync, pvsync; type: driver

1520%1080 60 1920 2008 2052 2200 1080 1084 108% 1125 148500 flags: phsync, pvsync; type: driver
1920x1080 60 1920 2008 2052 2200 1080 1024 108% 1125 148500 flags: phsync, pvsync; type: driver

149 pixelformat_support:
flags: bitmask

150 pixelformat:
flags: range
wvalues: 0 255

151 dynamicrange_ sSupport:
flags: bitmask
values: SDR=0xl HDR10=0x2 HDR1OP=0x4 HLG=0x8
wvalue: 11

152 dynamicrange:

flags: range

valuss: 0 31

value: 1

3-3: modetest &%& HDMI Property

Mpixelformat_supportBL LAF &l value =207, Xtz T Z#EIE: 11001111,

RG2S 9BITS=0xl YUV444 SBITS=0x2 YUV422_SBITS=0x4 YUV420 SBITS=0x5 RGBESS_10BITS=0x10( ¥0V444 10BITS=0x20 YUV422 10BITS=0x40 YUV420_lOBITS=0x30

#E & values FYIEH, ZEH BRI T2 5. RGB8SS_S8BITS, YUV444_8BITS, YUV422_8BITS, YUV420_8BITS,

YUV422_10BITS, YUV420_10BITSo
}‘ApixelformatEJ-LXE:Ktu value =1, 2PAEFIH I ERcB8sS_8BITS,

Tl PIIRE] YUV444_8BITS 2R

./modetest -M sunxi-drm -w 148:pixelformat:2

# 148 2HDMIBconnector id

# pixelformat@ H X propertyfiname, ElE

# 2R HIFIYUV444_BITS, &% pixelformat_supportivaluesisifh,
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3.2 f£MH CEC LhgE

AEE
BREBERT AT, WALYNTARERIS CECIEE,

3.2.1 Android B X

Android EB# CEC AARSS, TRFIIMNTAR, BAVERFERMERRRETNAAR;

RERIE: Settings -> Device Preferences -> Inputs

#PS: A3 CECHHF R, REXMRENH!

3.2.2 Linux AZ

IEhxTHERYRMIZIRE CECAESR, BAERMIBEER ShidBIRZ .
Linux BRNFEZF BITHAAXNARER, 2FWR 3. Wnux CEC N AERFF0

3.3 {&MH HDCP IhgE

AW 343 IC #0 SDK [EIFY 3235 HDCPIx #1 HDCP2x, HLbF R EIER A& hi4s HDCP BYRYERES
7e$¥. Bri AWECE HDCP ZRE8II T :

7% 1: 4 SDK{XEET HDCP1x HE R T HDCP1x

» HEEY Tx R 455 HDCPIXZhRE, =+0MIE Rx 235 HDCP1x BY, ®ieJLUBI RO /S HDCP1x
mzz,

178 2: 4 SDK{XEEE T HDCP2x HA{UER T HDCP2x
Y IEAY Tx 2245 HDCP2x ThEE,
LB Rx S35 HDCP2x BY, el U@ EaEZOF = HDCP2x IN%3,

HHME) Rx A32#5 HDCP2x ThEERY, IthT@dEOF R HDCP REAF B AL, FHARBHE

o
=3: Y SDKEIET HDCP1x #1 HDCP2x, #HJ%F7T HDCP1x #1 HDCP2x
Y LB Tx 237 HDCP1x A1 HDCP2x Ih&E,

SRZE Rx 5 HDCP2x BY, i@ fEgE OFF /2 HDCP BYiE, Lk fER HDCP2x INE.
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HHME Rx {X32#F HDCP1x BY, @I fEREEIFF/E HDCP RYiE, REEXEEEER HDCP1x II%,

3.3.1 {#H HDCP1x Ijgg

(1 3588
BREBERTAME, WALTTEREZE HDCP14 IH4E,

Stepl: & LE HDCPLXHMIMIRE 1HDCP1x H5AkER, SEAL SDK BLEMEIARSR;

3.3.1.1 Android A&

Step2: FHl/EiERESZH HDCP1.4 B RX 18&, HHITUTan<BEIRIA B XA HDCP1.4;

# FF/= HDCP1.4
hdcptool -e 1

# XA HDCP1.4
hdcptool -e 0

3.3.1.2 LinuxBF=E

BESEWMRET: MK 4: LinGXHDCPE AR =151

Step2: F#l/EiEEES 5 HDCPL4A BY RX K&, HHITUTan< RN EHM XA HDCP1.4;

su
echo 1> /sys/class/hdmi/hdmi/attr/hdcp_enable

3.3.2 {5EA HDCP2xThiE
[0 35eR
EAEEERTAIIEE, WIANATARE I HDCP22 Ihik,

Stepl: BE[IE HDCP2xMMIS 2: HDCP2x &A%, 5ehl SDK BREMZARSE, FIREEE
BEFBY esm.fex

3.3.2.1 Android A

Step2: ¥E&%E HDCP2x BT LM esm.fex #ELL T ERZHHIX M4

[ <& &Esdk>/device/softwinner/<F&>/common/display/ ]
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Step3: FH/EiERESHF HDCP2.2 Y RX 1&&, HHITUTan<BEIRIABHM XA HDCP2.2;

# FF/5 HDCP2.2
hdcptool -e 1

# XA HDCP2.2
hdcptool -e 0

3.3.2.2 Linux AZ

Step2: KE&ZE HDCP2x ZEiARRHEMB esm.fex 1B adb push #BEE X E&F.

# LU esm.fexB&f®: /data/hdcp22/esm.fex

# S Nesm E—RERR

echo /data/hdcp22 > /sys/module/firmware_class/parameters/path
# BEE S INE

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

Step3: FH/EiERESFF HDCP2.2 BY RX &, HHITUTan<REIRIAEM XA HDCP2.2;

# fE8Ehdcp22IhAE
echo 1> /sys/class/hdmi/hdmi/attr/hdcp_enable

# K FIHDCP2xINEE
echo 0> /sys/class/hdmi/hdmi/attr/hdcﬁpfenable

3.4 Uboot it 5EB&

Uboot FEMMIBEIS . RERARBIR

RERR

BILAEE 7 ¥4 (90 1080P) tHE, #W5F EDID JREXF—LE infoframe &%, LUREHENBEH.
S

MRER TR, BARKRFF RO RREMEINETHINRREEE, MIERHE UEEEIA
DYRHE.,

%% BEEHDERE/HRE TS IRBEI VRIS R,

FEEN

BISZH5REY EDID MY ¥EER, HS%E EDID REEHE YR, REZLETRENHE,
FRARIRK RO PRFEINRE TR D PR FE SN ZR1 EDID FRAET LR D MREFER

NRTEB LB ER D HREFENEN D HFRREE, RZNFER EDID RP&ERADPHRRL
=l

$%. HERERIE, RNPREEDID BYREF#ENT,
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3.4.1 tREER

£ uboot-board.dts #1, #ZE| hdmi T, & uhdmi_fast_output

&hdmi {

/

* @uhdmi_fast_output: config uboot hdmi boot mode

* - 1:use fast output mode. will only output 1080P video.

* - 0:use compatible output mode. will read edid and check config mode

* @uhdmi_resistor_select: select hdmi resistor config. Actual onboard config!!!
* - 1:use onboard resistor

* - 0:use onchip resistor
*/

uhdmi_fast_output = <1>;
status = "okay";

5

3.4.2 #BEIR

£ uboot-board.dts #1, % hdmi s, f&E& uhdmi_fast_output

&hdmi {

I

* @uhdmi_fast_outputi€onfig uboot hdmi boot mode

* - 1:use fast outpat mode. wilLonly output 1080P video.

* - 0:use compatible output mode.will read edid and check config mode

* @uhdmi_resistor_select: select hdmi resistor config. Actual onboard config!!!
* -1:use onboard resistor

*  -0: use onchip resistor
¥/

uhdmi_fast_output = <0>;
status = "okay'";

3.5 Uboot Bl FE 1A

EEanFef 1A Uboot FrEAath BIEER—13 %%, il 720P 5#& 1080P F. FlIREERNAET
FLWo

FEDER1E

[ {longan}/brandy/brandy-2.0/u-boot-2018/drivers/video/drm/sunxi_drm_hdmi.c ]

ek

FTERRIBEBCEMID PR, B “1920x1080" XM EM, UKRNEHDHEREFEE:
148500,1920, 2008, 2052, 2200, 0, 1080, 1084, 1089, 1125, 0,
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const struct drm_display_mode _sunxi_hdmi_default_modes[1] = {

{ DRM_MODE("1920x1080", DRM_MODE_TYPE_DRIVER, 148500,
1920, 2008, 2052, 2200, 0, 1080, 1084, 1089, 1125, 0,

DRM_MODE_FLAG_PHSYNC | DRM_MODE_FLAG_PVSYNC)},

/* { DRM_MODE("3840x2160", DRM_MODE_TYPE_DRIVER, 594000,
3840, 4016, 4104, 4400, 0, 2160, 2168, 2178, 2250, 0,
DRM_MODE_FLAG_PHSYNC | DRM_MODE_FLAG_PVSYNC)}, */

b
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4.1 Kernel i85

HDMI #E3RAVIAIA T R B8R /sys/class/hdmi/hdmi/attr

(1 3588
SDK e FZEFgeaF AP, B TEN—ETWRELESTRETES.

4.1.1 FEH/RE

(0 3588
FERENBHBEEIROITNN, ARTESEREORLFRAZ 8, WA dmesg-n8 FiE

5FFSEERINT ARG reg _bank,»preg_read, reg.write

TRA T RIEEEE

reg_bank FRENETF—R reg read (& reg_write R{EHZB O HIZ 725
reg_read 1R¥E reg _bank IEERIEXTLY offset FiF23{E
reg write 1R#E reg_bank I8EREX N F1FERE

KRR i F 7R XA

cat /sys/class/hdmi/hdmi/attr/reg_bank

UIRB IR EN T FERXE

echo index > /sys/class/hdmi/hdmi/attr/reg_bank

MR X BRI F 77235 1F

echo addr,count > /sys/class/hdmi/hdmi/attr/reg_read
#addr: ZXEEH 7 miShit,
#count: RENFER N, FFHHIE

W REINFFRTIEE

echo add,value > /sys/class/hdmi/hdmi/attr/reg_write
#addr: ZXEF 7R RISt
#value: ZXEFFREES ANNE
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4.1.2 EETXER

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

WHESNT:

[ver]
- hw: 2.0
- 3w: 2.24.1111-1

[dev cfg]

| | dts | drm |

| name | + |

| | cec | hdcplx | hdcp2x | clk src | resistor | enable | mode set | mode info | force |

| + + + + + + + + + |

| state | off | on | on | phypll | onboard | yes | ye3 | 3840x2160 | off |

[dev state]

| | driver | hpd | hdcp | cec | |

| name | + + t + support format |

| | clock | output | thread | state | mask | enctyption | clock | clock | |

| + + + + + + + + + |

| state | on | on | runing | in | 0x0 | disable | on | off | Oxct |

[dw ctrl]

| | control params | clock domain | dde |
| name | + t |
| | pixel clk | tmds clk | repeat | color bits | pixel | tmds | repeat | audio | csc | cec | hdecp | mode | ref clk | rate |
| + + + + + + + + + + + t + + |
| state | 3594000 | 534000 | o | g | on | on | off | on | on | on | off |gStandard | 24MHz | 48.7K |
[dw wideo]

| name | tmds | avmute | scramble | wvic | timing | rate | format | bits | pixel_clk | tmds clk |

| + + + + + + + t + + |

| state | hdmi | off | on | 087 | 3340x21€0p | €0 | RGB | 8 | lock | lock, |

[dw audic]

| name | freg(Hz) | factor | n | cts jpmade | mate | fifo | m clk ¢fi2s clk |

| : : : : . : : : . |

| state | 44100 | &4 | 048 | O | auto | off | ok I on |\ unlock |

[dw hdcp]

| name | mode | path |

| + + |

| state | dvi | hdcp2x’ |

[dw phy]

| name | mpll | powsE | rxsense | hpd | hpd sense |

| + + + + + |

| state | lock | om | Oxf | in || enable |

[snps phy]
- mpll : 0x0640, 0x3080, 0x0005
— drive: 0x0000, Ox0240, 0x20F9

[top phy]

| mame | ref clk | cutput | state |
| + + t |
| state | 24M | on | lock |

— pll: 0xE8036200, 0x00035000, O0x00000000, Ox30000000

4-1: A TXER

[ver]

B BN

hw BB IP Rrds
sw  H{EhRAS

[drv cfg - dts]
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aX

hdcplx

hdcp2x

clk_src

resistor

on =R DTS BB 7 CEC (XF)

off &R~ DTS EEE XA T CEC

on =/~ DTS BBE#JH 7 HDCP1x (XKiF)

off %=/~ DTS BE&E X T HDCP1x

on R~ DTS BEEFTH T HDCP2x (X7F)

off &/~ DTS ECE X4 T HDCP2x

phy_pll %5 DTS A28 HDMI B9BTEHIE PHY PLL
ccmu &R DTS B2 & HDMI B9BY$hJRA9 CCMU
IECE ISR T, IEFHERFTEEY!
onboard &7 DTS ECE{ERREFEBER &
onchip & DTS BEC & E AR ERFRIERVE
HEEEMESRE, FRHERFTEEY!

[drv cfg - drm]

B R aX

enable yes & drm 1EZRH1R & HDMI {F8E. k=27 not,
mode set  yes FRavdrm ERFIEE HDMI JaHM D PR, RZH not,
mode info «ZR7~ =7 DRM #2218 & HDMI FFER B D PHE,

force on XA DRM EZRISE T HDMI 5&iEN. &RZH off,
[drv state]
2Rl B2 aX
driver clock on 7=/~ HDMI IRsIBYHZRIEE T o k227 off
output on R HDMI RepB =X ECEfFRelat. k27 off
hpd thread runing RN HPD KESLEIZERIETT. RZ stop.
state in &=/~ HDMI IRsh£R 2 B 1M EI HPD KN, R 2Z outs
mask 0x0 #1:& HDMI IRBHERFZIE A
0x11 FaRFIEIAI HPD N
0x10 FaRHIHEIA HPD R
hdcp enctyption FRRZHA] HDMI IXEHIREXE] HDCP MNZBVIRTS
clock on RLEREIEFIFF HDCP MIRBERMI ., k2 off
cec clock on RNHBIB I CEC IR EFEMI T, R off

support format

TR PR T 2R LB AR T

[dw ctrl - control params]
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BHR aX

pixelclk  dw ERHECER pixel BI¥h, B KHz,
tmdsclk dw BEHECERY tmds BI8, B4 KHz,
repeat dw BIRGFIECE pixel R ERURE.
colorbits dw BHHFTECE LI D HERMEBR,

[dw ctrl - control params]

[dw video]

[dw audio]

B2 BX
pixel — onFRTRITHT dw FEHRT pixel #RRTIBYHH, K2 off
tmds  on RRFITHT dw BEHAY tmds 1R3R[ BT
repeat on FTRITHT dw B4R pixel repeat #3R[TIB HF, /2 off
audio on R RITHT dw BEHH audio BIR[]E . K2 off
csc on RRFIFT dw FEHFBY csc i=ZRITIBY . &2 off
cec on XRFTFT dw BEHEY cec IIRTIBYHH, &2 off
hdcp  on RRFTHT dw BEHRY hdep &RIRIT]BSHH, Rz off
mode R~ DDC HERE TEIET,
refclk #R~ DDC &R TESE B PPN
rate R DDCARIR L B AYIE I B R EE,

2R aX

tmds =~ TMD LB, 999 HDMI F0 DVI RFpiE =
avmute  on R{RHBIKIEZ AVMUTE 5, k2 off
scramble on RAHFIBHE scramble, k2 off

VIC

FnHRIECE L VIC Code

timing RS BRI PER

rate

ST LA A E R AR

format  FRIEFEERDAEEREI

bits

=EYAE: RGB. YUV444, YUV422. YUV420
RRLUpEE R EIRL
= 0IAY%E: 8bit. 10bit. 12bit. 16bit

pixel_clk lock F&~HH] pixel FHRBiE pixel BIFh,

&2 unlock

tmds_clk lock R Ha1 tmds BIRPIFE tmds B,

&z unlock
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[dw hdcp]

[dw phy]

[snps phy]

[top phy]

B FR BX
freq(Hz) FTRYFIEENZIAREINE
factor  RTHFIEERNEIMRERL
n RTEHRIECEN N B
cts RTEHRIECEWN CTS &
mode auto R Hal CTS itEEX NEG BohitE,
user RN H 7] CTS IHEER ARHEFITE,
mute on RAHFIEMA FHERS. R2Z off
fifo of RRHBIZHM FIFO IEE,
underrun 2% overrun R FIFO HIIRE
m_clk  on RINEIRRENFFITH. k2 off
i2s_clk  lock RRHHEIEM 12S LM HE B,
&z unlock
B2 AaX
mode FRZHA] HDCP 24 F HDMI iF 2 DVI #==CIE
path  FRZAH#IHDCP ¥iE BB E HDCP1X 1E 2 HDCP2x
B R BEX
mpll lock & REET PHY B9 MPLL B IEE 8. & unlock
power on R NHHPHY WEBREEITH. k2 off
rxsense TR AN E] Rxsense BURES.
= bit W —% lane, OxF RRMUZE lane FHNE!
hpd in RN HE] PHY B4ERNE HPD 55, kRZ out
hpd sense enable RZNEFE HPD K MBITHEE, K2 disable

B ABX

mpll  FRTHF pll EEERNSE
drive FRTREHBIRSIEEENSH
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E2L i

&N

ref clk
output
state

pll

RN PHY PLL fERRVBS RS

on RRFARBT PHY PLL B%itH. Rz off
lock &R"Z AT PHY PLL $iif¥, R off
FRHAIECER pll BYhSRZR

4.1.3 EERxER

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

WhER
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[sink]

date
name
wersion :

dtd timing

: 2021-01
: S0NY TV *30

2.0

[0]: 3840x2160p
[1]: 1920x1080p

[2]: 1280
svd timing

XT720p

gwd[0]: vic[97], OnlyYccd20[0], Ycc420[1l]
swd[l]: vic[%6], OnlyYccdZ20[0], Yccd20[1l]
swd[2]: vic[93], OnlyYccd20[0], Yccd420[0]
swd[3]: vic[9%4], OnlyYccd20[0], Yccd20[0]
svwd[4]: vic[595], OnlyYccd20[0], Yccd420[0]
gvwd[5]: vic[9E8], OnlyYccd2d[0], Yccd20[0]
swd[6]: vic[31l], Only¥ccd20[0], Yccd20[0]
swd[7]: vic[le], OnlyYccd20[0], Yccd420[0]
swd[&8]: vic[20], OnlyYccd20[0], Yccd20[0]
swd[9]: vic[05], OnlyYccd20[0], Yccd420[0]

gvd[10]: wic[l9%], OnlyYccd20[0], Yccd20O[O]
svd[1ll]: wic[04], OnlyYccd20[0], Yccd20[0O]
gvd[l2]: wic[32], OnlyYccd420[0], Ycc420[O]
svd[13]: wic[34], OnlyYccd20[0], Yccd20[0O]
svd[14]: wic[&0], OnlyYccd20[0], Yccd420[0]
gvd[15]: wvic[62], OnlyYccd20[0], Yccd420[O]
svd[le]: wic[l8], OnlyYccd20[0], Yccd20[0O]
avd[17]: wic[03], OnlyYccd420[0], Ycc420[O]
svd[18]: wic[l7], OnlyYccd20[0], Yccd20O[0O]
svd[19]: wic[02], OnlyYccd20[0], Yccd420[0]
gvd[20]: wic[l0l], OnlyYccd20[0], Yccd20[1l]
svd[21]: wic[l02], OnlyYccd420[0], Yccd20[1]
gvd[22]: wvic[63], OnlyYccd2Of@lweiccd20[0]
svd[23]: wic[6d4], Onlyid€cd20[0], Yccd20[0O]

[hfwadb]

- scdc : Support

- max rate: ©00Mhz

- dc-10kits

- dc-12kits

[scdc]

- clock ratio : 1740

- scramble : et

- scramble state 2 enable

- clock channel | & \lock

- datal channel % leck

datal channel : lock
data2 channel : lock
hdcp22 capability: support

4-2: AZRx 58

[sink]
AFR aX
date RIAXAKEE B8
name RIXBIGEHIRATR

version RTXA1GEZ A HDMI ki
dtdtiming TEZFINEXSIEEZFFR DTD Timing
svdtiming THEZJINEXG1EE <R SVD Timing.

VIC: &% 861 thil, BIeIRIEXI AP,
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: KHER: W
2 BX

OnlyYcc420: 1 &R VIC HERBIDPRGRF T 42018 RZA 0
Yccd20: 1 RN VICHERBIDPERATLIHF 420 18T R2ZA0

[hfvsdb]

B R BEX

scdc support R RIX&1&& 1 SCDC ThEE, &2 unsupport
max rate RAXHIEFRAZR tmds clock, i MHz
dc-10bits FRXHIREZHF 10bit &R

dc-12bits FRIRXKIKHFZHF 12bit R

[scdc]
AT aX
clock ratio 1/40 R EHHT Rx TIETE 1/40 B o RZ ILIEE 1/10 T
scramble set R HaiHEL SCDC IZE scrambles & Zunset
scramble state enable F5H a1 Rx I8~ EBE L{EfE scramble ;K& T, &k disable
clock channel lock =/~ H Rx TERTHOBIE A BiER . & unlock
data0 channel lock AL T Rx EEIEBIE 0 BB ES. &Z unlock
datal channel lock FRRZ AT Rx EHIEEIE 1 BBi{FES. &2 unlock
data2 channel lock TR ZEI R FEFIEEE 2 BBi{FES. & unlock

hdcp22 capability support &R =81 Rx 23 HDCP22, & unsupport

4.1.4 BN

Haiz# HDMI B9 frame composer #1 Tcon MIm G NRE R, BT EMR HEBIEE

FHo
EEREREER

cat /sys/class/hdmi/hdmi/attr/pattern
wBRNER

echo {index} > /sys/class/hdmi/hdmi/attr/pattern
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XHIEER: W

4.1.5 €8 BERH

g il =Rstth gl
cat /sys/class/hdmi/hdmi/attr/debug
28 AERERR
#ITARSER, BHEESHNETERERS
echo 1> /sys/class/hdmi/hdmi/attr/debug

# xABEER, MERIABE
echo 0 > /sys/class/hdmi/hdmi/attr/debug

4.1.6 EDID =

BB &% EDID #ikE
£ EDID #iE

cat debug_edid.bin > /sys/class/hdmi/hdmi/attr/edid_data

{E6E EDID i

echo 1 > /sys/class/hdmi/hdmi/attr/edid_debug
#3%: EEIRIEHDMIZLAR, JEEEeH

%4 EDID i

echo 0 > /sys/class/hdmi/hdmi/attr/edid_debug
#31: EEHRIBHDMIZAER, Lo

4.1.7 HDCP "=

f#8E HDCP
echo 1 > /sys/class/hdmi/hdmi/attr/hdcp_enable
X HDCP

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

FEIINZIRE

busybox hexdump /sys/class/hdmi/hdmi/attr/hdcp_status
#0: HDCPx#

#1: HDCPNZH

#2: HDCPINZALIM

#3: HDCPINZMIH

FRENINEE 3
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busybox hexdump /sys/class/hdmi/hdmi/attr/hdcp_type
# OxFF: NULL

#0x00: HDCP14

#0x01: HDCP22

DN El

# YA FTHDCP22KIESME - hn%
echo 1> /sys/class/hdmi/hdmi/attr/hdcp_loader

4.2 Uboot Ifis

(1 35288
SDK e FEFFEHART, Bt TEN—EF B ESTREEES.

4.2.1 EEGSTER

(‘sunxi_hdmi20 help

4.2.2 EETxXE8

sunxi_hdmi20 hdmi_source

4.2.3 EERXERE

sunxi_hdmi20 hdmi_sink

4.2.4 ECNIE

sunxi_hdmi20 pattern ${index}

# 0: disable pattern output

# 1: enable frame composer pattern output - red

# 2: enable frame composer pattern output - green
# 3: enable frame composer pattern output - blue
# 4: enable tcon colorbar(rgb) pattern output

4.2.5 FEHEE

EFEREERXNTEE: reg_bank, reg read, reg write

WAFRE © BRiBeERHERNERAE. RE—TMF

XA4IaRA R f5: aw-document@allwinnertech.com

27


mailto:aw-document@allwinnertech.com

@LWIMIER

XHEER: W

TR& T RINRERE R

reg_bank RN T—K reg_read & reg_write RIEHE D IS 1725
reg_read 1R#E reg_bank IEERIEXTRY offset FiF2{E
reg_write 1R¥E reg_bank IEERE XN FE2E

G AP #RE N F FERXia

sunxi_hdmi20 reg_bank

RER N T FRX(E

sunxi_hdmi20 reg_bank ${index}
#0: hdmi control register

# 1: hdmi external phy register
#2: hdmi scdc register

MR X B R F 77 25 IR RE

sunxi_hdmi20 reg_read addr count
#addr: ZKEFFesdVRB L,
#count: RENFER N, FFHBIE

MR XENFFREIRE

sunxi_hdmi20 reg_write addr value
#addr: ZKEZFFea R
#value: iZIZI‘Eﬂ%??%%%EE)\E’\J{E
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5.1 FRi&MWE HPD

StepA: ERHAKRIETKEENE HDMI-HPD 5|fiEBF

SN HPD 5IFI =T, BE X EEFHHPD XA 0, BEBEHERR.
g02R HPD SRR, TIRE 5V 51T,

StepB: EAHLARNETKIENE HDMI-5V 5|RIEBF

YN HDMI-5V AZ BT, BZNE HDMI-HPD AR, #EARE Rx K& FHEHIR HPD BE. 15
EE Mt BRIR &M,

gN2R HDMI-5V AMREBF, WEREEMF BERFEREUS B ALIS SV, IHIREIE ST A DT BB

5.2 jllE TMDS Clock

StepA: AT KESNE TMDS Clock 5| BRI BT SR B 5 1 & TiHA.
NRARIQNE B FPINKR B E AT ST, BSZHET R

NREWNE] TMDS Clock F B #HIRG G, Rk Tx i ERt, BEMRAMERIEE
Mzt

R ERFRETER R RBVREIRRL, HEEBER .

5.3 Uboot FE&

5.3.1 Q1: XS
(035288

ERRELIFRIASTREREREES, XERMMARNR! EXERE!
Stepl: %&Hfik Uboot HDMI B&FEENE,

90R uboot MFIEMNHE
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[01.178]drm hdmi get mode: 3840x2160@60Hz
hdmi@5520000: detailed mode clock 594000 kHz, flags[5]
H: 3840 4016 4104 4400
V:2160 2168 2178 2250

B DRM 1EZREIRENE) HDMI HIRMIDEES, HBAHET Uboot HDMI 2 IEEMNEM.
Step2: #TEN HDMI MRS 8,
sunxi_hdmi20 hdmi_source
SEEEXEEED, EELAERSEERHE.
AR PLL I unlock, BRI {E PLL B8, EEEHE R,

SNSRI HPD 79 0 8¢#& undetect HFER, BA HPD BN E], FItFEHEEHLUILIMNRE
o BEEHEARQNE HPD

Step3: illE TMDS Clock

2E& TMDS ClockET

NR ERTBERRER R, BSEHER.

5.3.2 Q2: EFFin)E

(388
BERETGRIALIEERIEERES, REAMARNK! BEFERE!

Stepl: E{7 Tcon BRIt

sunxi_hdmi20 pat@4 y
MR BEEERNIGE AL ES W HDMI iRREEE B, F2E DE EHFNHIEZEER,
151X DE &R0 IR,

NRBTERERERE, BBAUPARELTE Tcon -> HDMI 1RIR,

Step2: HEe4J3 HDMI &R FC SRt

sunxi_hdmi20 pattern 1 # AT EE A
sunxi_hdmi20 pattern 2 # S AR EE A
sunxi_hdmi20 pattern 3 # S AAEEE A

NREEEEEBRANNAAEEF, %BAREE Tcon -> HDMI ik, B5EHERG.
NREEEERER, WEAAMERERRE Rx ERgEBE S5/, BEREMETRIRENIK,

NR LR BEARRERRRIRBRE, BSEHER.
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5.4 Kernel &8

54.1 Ql £1|:|"5|E.|7EEIE

Stepl: i\ HDMI 1ERE &

( /sys/class/hdmi/hdmi/attr )

R EERERAFE, A HDMI R EMNE, BESZEEE HDMITTRARIRAIERE, RIS
%1/(/)IL$EE *E*”Dﬁkmlﬂo %% H II_:\&LJ

Step2: && DRM HEZE HDMI fHit

SEEE XEEET, &E DRM T TH enable. mode set. mode info 8.
MNREIEHE BRI EFRE, WPAR DRMERIGE R, FEEHE R
Step3: &EE Tx EEMRE

BESTE X EEET,

AR EHI PHY PLL 9 unlock. output /3 disable. clock /Jeff. hpdsense /3 disable F &),
B/EEHER G

SNSREIL HPD 79 0 5648 undetect HER, WA HPDRBRNE], FLLREHEEMLUKRIMNBE
o BESEARQNZEIHPD

Step4: UE TMDS Clock
SEE TMDS ClockEYS

Step5: Rk HPD M ERHith B Rig &

(0 3588
WS BIRESS 340M IUF RIS HEER

i HPD PRt

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

tkis HDMI SR NHE i B R 18%.
MREMETRSEERER, RARRETRERS.

MREMEBTRIREWLEZER AIRBEZETREFXIMIUX), HEARMEERE, H55EH
S &R

NR ERPBERRERRRITBELER, ESE HER,
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5.4.2 Q2: ERin)

(388
BRERETGRALIEERERERES, XEFHFARNK! BEFERE!

Stepl: EE{7 Tcon ¥iEFiit

su
echo 4 > /sys/class/hdmi/hdmi/attr/pattern

NREEBIRALEFEANERFE, 78 HDMI FERBIEEER, 22 DE X#HRIEIERER.
751X DE BRIRAMIE,

MRETIEEREER, BBARBARRHE Tcon -> HDMI RIR,

Step2: HEe4J3 HDMI &R FC $iER4it

echo 1 > /sys/class/hdmi/hdmi/attr/pattern # &4 @E S
echo 2 > /sys/class/hdmi/hdmi/attr/pattern # &t naiFEE S
echo 3 > /sys/class/hdmi/hdmi/attr/pattern # B AMgEEEN

NREEEERBRANNAAEEF, %BAREE Tcon -> HDMI ks 1555 HE R 5.

7

NREEEZRER, WEAAMERERRE Rx ERgE B 558/, BEREMERIRENI,

NR ERTBERRERRRIRBIRRE, B52E HiS R,

5.4.3 Q3: FEinq

Stepl: ZE& HDMI HaitaHiE=

BEEE X EEED, &F [dwvided] TEM tmds IHM{E, SNRZ DVl HPAHBIECERZ DVI
121, WERIRENZHEDVI,

B LMEARmAITE, IRTmEEHE, B5EHER .

Step2: BEETIMERIINWESTHE

BEEE X EEET, &F [dw ctrl] T8I clock domain 3JRZBY audio K&,
SNR A off ¥EEA HDMI AERHY audio WHRAFB. EHEESEHER .

Step3: EERTRTHE

i
("

BEEE X EEET, BF [dwaudio] T mute XtM{E, HIRZE on, WEAYNIMFEES, ]
%EID\&LD—‘\O

Step4: EENMCTS ERIERE
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BYEE X (EE2ET, &BF [dw audio] M n # ctso MMRE—TERN 0, HBEERE. S
%E/D\&Lﬂo

MREHE, BREARNITERS 128*fS =TMDS_clock * N/ CTS

7F: Fs. Tmds_clks N1 CTS #ZALUBEEE Tx EEETRH, EEREFEIRITERN Fs
TMDS_Clock #B8:5 Hz,

MBERMITEREARLE, BFEEATR R,
Step5: &EE FIFO BBLATFRERE

BEEE X EEET, &F [dw audio] FH FIFO, MNSRHIN underrun (& overrun, EEXERXT
R SRR R A SR A DT,

NR ERPBEARRERRRIRBRE, BSE HE R,
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HOMIWBEERGFE S RENAKE. RKWANHIBE. WRIgER EDID LUK

ENSE

Stepl: EMFAZAT, FIBMEREOBEHEROHA

su
dmesg -n8
echo 1> /sys/class/hdmi/hdmi/attr/debug

Step2: EMENEF, EEOBA

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

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

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

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

cat /sys/class/hdmi/hdmi/attr/hpd_mask

busybox hexdump /sys/class/hdmi/hdmi/attr/hdcp_type
busybox hexdump /sys/class/hdmi/hdmi/attr/hdcp_status
echo 0 > /sys/class/hdmi/hdmi/attr/debug

echo 0x100,0xff > /sys/class/hdmi/hdmi/attr/reg_read
echo 0x200,0x8 > /sys/class/hdmi/hdmi/attr/regaread
echo 0x800,0x8 > /sys/class/hdmi/hdmi/attr/reg_read
echo 0x1000,0x220 > /sys/class/hdmi/hdmi/attr/reg«read
echo 0x3000,0x39 > /sys/class/hdmi/hdmi/attr/reg_read
echo 0x3100,0x5 > /sys/class/hdmi/hdmi/attr/reg_read
echo 0x3200,0x8 = /sys/class/hdmi/hdmi/attr/reg_read
echo 0x4000,0xb > /sys/class/hdmi/hdmi/attr/reg_read
echo 0x4100,0x2 > /sys/class/hdmi/hdmi/attr/reg’ read
echo 0x5000,0x2a > /sys/class/hdmi/hdmi/attr/reg_read
echo 0x7800,0x19 > /sys/class/hdmi/hdmi/attr/reg_read
echo 0x7900,0xf > /sys/class/hdmi/hdmi/attr/reg_read
echo 0x7d00,0x32 > /sys/class/hdmi/hdmi/attr/reg_read
echo 0x7e00,0x32 > /sys/class/hdmi/hdmi/attr/reg_read

Step3: Z55RERHEHMEX

Step4: FREXZH) EDID #3E
adb devices

adb root
adb pull sys/class/drm/cardx-HDMI-A-1/edid xxx

(1 3588
1. cardx-HDMI-A-1 /1, cardx AliEEY, SEPRERIEXA x BIERIEE, tbiN card0-HDMI-A-1,
2, xxx 3 PC LIBEHFMIER, ZXMHB A edid BXRBE!

i

adb pull sys/class/drm/card0-HDMI-A-1/edid . # FRFHFcardORIHDMIBedid T s pullBlcmdiZf TR H Fi &R
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HDCPIx EEFRFRIEEMN HDCP1x Key, BaimmE LE A HDCP1x ik as ESCHL 2 HDCP1.4 ks,

FitFAIFESZ TENA R HDCP14 BVERER.

7.1 &P E

Stepl: FE$HIREX

HDCP14 Z$A—Rx M DCP AHARME, R DCP ALRRA LRMNERZE— N EAE, AT LHAR
IR IR, HRERWINBRBERE,

Step2: FEANEI

ATHRIEZAN L2, 2E#E HDCPLoad TAXWRBHAHHTUIEIH MBELES—IEEHA,
NZEHRNE—BEROAR/N A 368 F1i,

IRE%

HDCPLoad —“{» HDCP Z A& T2 TH, #7F{FA HDCPLoad_20221027 ixAS/GRV TR, A
BXAXT1ERY AE FREX,

HDCPLoad &#1fi#4f:

8% aX

count ERERIA key FEESHF key MK

prefix IEERENHSZ, FlE0: hdcplpd, =% hdeplpd_l.bin, hdcplpd_2.bin &
range ISESESEE, B0 12, RRHDEIE—IEEZNE key

7.2 ZRRF

¥T#F DrangonSN, #0F8, R (ECE key) , BREHE.
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o% DragonSN V3.0.3 X

hdcpkey [D:\04.adb_files\hdcp14\hdcp_14.bin || #EE® 1) |

Meists LB MESaisssskey UwEiEsE Mashgs 8 >

DragonSM >

0 Flt R key TR key?

2

iE HiE

®

| R
.

e HE|

: HDCP1x AR RECE-1

LtkBY3#H Drang
=i (BE)

N Config Tool, s (AN , BEE 4NEEH#HITES, R (RE) BB
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B bt S

&% DragonSN Config Tool

3

0

_q

1

Config ltem

# Al

==

SR,
KeyiE
key type

xEE

4

X

“HEETE <]

a5, =l
hdcpkey

flash ;I
hdcpkey

i3
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&% DragonSN Config Tool — >

F_E # 1R x A
1 hdecpkey I
DragonsSNConfig >

@ BT DragonsN

" | e

: 5 X BEEREE-3

RERINL,
F DragonSN,

IR T #HBIX M WINERTIRERE (X) BHET
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o% DragonSN V3.0.3 X

]
hdcpkey [D:\04.adb_files\hdcp14\hdcp_14.bin ||~ mEE® i) |

Meists LB MESaisssskey UwEiEsE Mashgs 8 >

|§EEJ]

R
.

: HDCP1x ZiFIRFRECE -4

RETERER, IXHBER, FRE EENEEH#TAE, b, HDCP&E

ARRTARER
2.2 TR&E#E

¥k FH PC #1717 ADB i&#%, IRF LEBANEZBEIMER.
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8.1 HiAlcE

Stepl: [RIGETAIKEN

M DCP HARM XK HDCP22 Tx EIH, XHRBEPFHKRNA 445 F T,

HDCP2_TX_KEY.bin

Step2: 4hk fex INEEA

MEZRERZ—HKEN 16 bytes BFENER, X MEAKRECEEZEZEN, E—BHETX

EIE—EEREFEWF! . E®A: hdcp2pkf.bin

Ebanel LAGEAR Linux sn R ERERK:
dd if=/dev/random of=hdcp2pkf.bin bs=16 count=1

Step3: 4R fex ElfF
1HAEXEY AE [BIZEIREXNE B lesm.fex SDK
esm sdk IS EXRI0T

esm_sdk:

F——build.sh —--ZwiEHz

F——esm.fex -—REEMBIXHF

F—— esmtool

F—— firmware

| F——esm_config.i

| ——firmware.rom

—— README.md

F——utils

| F——aictool

|  F——esm_swap

| F——hdcpkeys

| ——sample.aic

L——vendor
F——hdcp2pkf.bin  ---Z&EStep2fik
——HDCP2_TX_KEY.bin --Z&E&Steplitiid
L——hdcp_keys.le  —-(HIAHITIEFER, TEXT)

8.2 EiARR

Stepl: A& DragonSN
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Stepl.1: T DragonSN, sfE FAMNEE key

#4 DragonsN V3.0.1 x

mac|| |

Mgt Lw8wr UmSm@ssaey  Uans Memgs F4, v

R
o™

HDCP2x ZRIRRECE-1

Stepl.2: MIRUFEERBHEMPEED, Fo2iBMbR, BREBFM, A5, BE;
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B bt S

4 DragonSN Config Tool

X

X BiARREE-2

Stepl.3: =& R/7BY7ARN, EFfRELE, ECESTRRLRE;
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4'5:' agonSN Confic

F = Config Item e
#8 | Tislrg v)

S |2, =]
Keysa¥h  |hdcppkf

key type  |efuse ]

FEIR
BEE |3 |

{875
i 2 HiRE
8-3: HDCP2x ZRIRRECE -3
*TF IRFERICERARRR

1. 'f%?ﬂj: _Ed{%lﬁl_ﬂ\ keyo

2. %3 _used BR, SEFET—1 key MR ZX 42 EIRRE T _used BEXHFEA, BD:
HORIFA B keyo

T HDCP 2.2 AJAZ M3 AR —1 key, MEFBERRE pkf Be]UAZ 53, FrLUERE
REENE],

Stepl.4: =& Config Tool REA LA X, IRHEF DragonSN 4R,
Step2: %R hdcp2pkf.bin

WAFRE © BRiBeERHERNERAE. RE—TMF

XA4IaRA R f5: aw-document@allwinnertech.com 43


mailto:aw-document@allwinnertech.com

@LWIMIER
, MR

& DragonSN V3.0.1 *

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

Ulegtme LnEdr LnSsi@ssskey LwEgs BzhiRE el ~

s BBy B S

8-4: HDCP2x AR RECE-4

Step2.1: SEHESAXM, EFREHERM hdcp2pkf.bin FIEX 4K (REEZHPXER) ;
Step2.2: WEANRE, BUAAERERE, EERTERRE XH;

Step2.3: HIAFFRIRS PC B USB £&iEi%;

Step2.4: EFHAIR, TASHER;

Step2.5: ERFTM/E, BIRd EENEIARRAL;

Step3: MN#k esm.fex

Step3.1: & esm.fex ENWim, HEAXHEZ—EN esm.fex, I IHEEE:

[ /data/hdcp22/esm.fex ]

Step3.2: E2E firmware INE R,

A RER esm.fex A LRBEESAN
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B bt S

# esm.fexB&2: /data/hdcp22/esm.fex
echo /data/hdcp22 > /sys/module/firmware_class/parameters/path

)

Step3.3: & esm.fex B

[ echo 1 > /sys/class/hdmi/hdmi/attr/hdcp_loader

Step3.4: #J7F HDCP Ik

[ echo 1 > /sys/class/hdmi/hdmi/attr/hdcp_enable

»\*“Nea
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XHIEER: W

AGEE
BUFMEE3 8 DRM HE2 T #) CEC ThEEFF 4.

#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 -> t¥ 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: gettv'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;

int timeout = 10;

struct pollfd fds[1];

inti;

unsigned int mode =0;
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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 1=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_log_addrs < 1)

{

printf("app cec test get logical address failed!!'\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 || I(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");
ret=-1;

goto exit_1;

}

elseif (ret>0)
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{

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]);
1
printf("\n");
ret=0;
goto exit_1;
}
}
printf("[%d] wait for tv language...\n", timeout);

}

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)
{

int ret=0;

intcec_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)

{

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

goto exit;

}
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/* 2. set mode */

mode = CEC_MODE_INITIATOR | CEC_MODE_EXCL_FOLLOWER_PASSTHRU;
ret =ioctl(cec_fd, CEC_S_MODE, &mode);

if (ret 1=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;

}

elseif (ret>0)

{

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

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

if (ret<0)

{

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

goto exit_1;

}

if (rx_msg.msg[1] == CEC_MSG_STANDBY)
{
/* 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;

}

/*
* @desc: app test case for cec wakeup (TX cases)
* @return: 0 - success
*  -1-faield
*/

static int app_cec_wakeup(void)
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{

int ret=0;

intcec_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.lograddr[0] << 4)|0x0; /* TV addr:0x0 */
tx_msg.msg[1] = CEC_MSGLIMAGE_VIEW_ON;

tx_msg.len =2;

ret = joctl(cec_fd, CEC_TRANSMIT, &tx_msg);

if (ret <0 || l(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;
tx_msg.len =4;

ret =ioctl(cec_fd, CEC_TRANSMIT, &tx_msg);
if (ret <0 | I(tx_msg.tx_status & CEC_TX_STATUS_OK))
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{

printf("app cec test send active-source failed!!!'\n");
ret=-1;

goto exit_1;

}

ret=0;
exit_1:
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)

{
intret=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 logicaliaddress 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 || H(tx_msg.tx_status & CEC_TX_STATUS_OK))
{

printf("app cec test send standby failed!!'\n");
ret=-1;

goto exit_1;

}

ret=0;
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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;

intcec_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 = joctl(cec_fd, CEC_ADAP_G_LOG_ADDRS, &log_addrs);
if (ret<0)

{

printf("app cec test getdogical addressfailed!!!'\n");
ret=-1;

goto exit_1;

}

if (log_addrs.num_log_addrs > 0) &&
((log_addrs.log_laddr[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 beensetyréturn PASS. */

ret=0;

goto exit_1;

}

ret=-1;
exit_1:
close(cec_fd);
exit:

return ret;

}

static int cec_init(void)

{

intret=0;

int cec_fd=0;

struct cec_log_addrs log_addrs ={0};

/* 1. open cec device fd */
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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(struct cec_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_FLALLOW_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 = joctl(cec_fd, CEC.ADAP_S_LOG_ADDRS, &log_addrs);
if (ret 1= 0)

{

printf("app cec test set logical address failed!!!\n");
ret=-1;

goto exit;

}

ret=0;
exit_1:
close(cec_fd);
exit:

return ret;

}

/*
* @desc: main function
* @return: 0 - success
* -1 - faield
*/

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

WRINFRE © HiB2ERHRRNBRAR. RE—IRF

XH4E @& i%R: aw-document@allwinnertech.com

53


mailto:aw-document@allwinnertech.com

Auwiner

XHEER: W

{

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]))
{retu rn app_cec_standby();

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

return app_cec_wakeup();

1

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

return app_cec_tv_standby();

1

else if (0 ==strcmp("get_language", argv|[1]))
{

return app_cec_get_language();

}

else

{
printf("input param failed, check helpinfol\n");
}

app_cec_help();
return -1;

}
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HdcpManager.cpp

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

#include "debug.h"
#include "HdcpManager.h"

#define DEVPATH_HDMI "/dev/hdmi" D
#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_sta
#define SYSPATH_HDCP_TYPE "/sys/devices/virtual/hdmi/hdmi/attr/hdcp_ty

#define AW_IOCTL_HDMI_HDCP22_LOAD_FW 1
HdcpManager::HdcpMana

: mFirmwareReady , mHdcpEnabled(false)
{ \ ’

}

static int read_fr file(const ¢ r *buf; size_t size)

int fd = ope | ,0);

f (fd ==-1)
dd_error("
return -errn

d not open '%s', %s(%d)", path, strerror(errno), errno);

}
ssize_t count = read(f
close(fd);

return count;

}

static int write_to_file(const char *path, const char *buffer, int i) {

int fd = open(path, O_WRONLY, 0);

f (fd ==-1) {
dd_error("Could not open '%s', %s(%d)", path, strerror(errno), errno);
return -1;

}

write(fd, buffer, i);

close(fd);

return 0;

}

int HdcpManager::configHdcp(bool enable)

{
int ret =0;
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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;

}

HdcpManager::HdcpLevel HdcpManager::getConnectedHdcpLevel() const
{

char type = 0;
/*
* 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;
1

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(const char *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);
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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;
}
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 errok
UN_AUTHORIZED,
AUTHORIZED,

h;

enum HdcpLevel: uint32_t {

HDCP_UNKNGWN, // Unable to determyifie the HDCP level
HDCP_NONE; %/ No HDCP, outputis’Unprotected
HDCP_V1, YL BBCP versiong#0
HDCP_V2, // HDEPNersion 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

k

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(HdcpLevel level) {
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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");
1
}

HdcpLevel getConnectedHdcpLevel() const;
HdcpAuthorizedStatus getAuthorizedStatus() const;
int configHdcp(bool enable);

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

B

#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;
b
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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");
}

static void parseOpt(int argc, char **argv)
{
memset(&inputopt, 0, sizeof(inputopt));

int ¢

while (1) {
c = getopt(argc, argv, "phe:");
if (c ==EOF)
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 = mHdcpManager->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 ("hdcp authorized status: %s\n",
mHdcpManager->toString(status).c_str());
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HdcpManager::HdcpLevel level = mHdcpManager->getConnectedHdcpLevel();
printf ("hdcp level: %s\n",
mHdcpManager->toString(level).c_str());

}
return 0;
1
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)

.PHONY: clean

clean:

rm $(TOOL_NAME)

@find . -name *.0 -exec rm -f {}\;

WAFRE © BRiBeERHERNERAE. RE—TMF

XA4IaRA R f5: aw-document@allwinnertech.com

60


mailto:aw-document@allwinnertech.com

@LWIMER
XA W

AER
REARIARFIEE, AHSSRINMNEE, BAARA—EELEEE. HEARMRAREMUG, BiGH#HTI]
FNRBENL. BREHFBRIARTENT BAHHRTRINEE,

£ HDMI FEESIRY, TixF HDMI ERRBTERE PHYPLL A2 CCMU, 4&2ZTFTEMNAR
HIA:

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

W ESMoBENT:

[drv cfg]

131-1: MR 5-MERIRETHPKIR

M EERE RIS HA1E PHYPLLAET, WNRZE CCMU R, BBAZFEA ccmuo

[dw ctrl]
control params

tmds clk

11-2: Bf$35% 5-=480 TMDS B3

M EEESALUEL ZHE] TMDS 2 297000KHz B2 297TMHz
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[top phy)
| ref clk output | state

| on | lock

OxEBQT&200 ﬂvﬂﬂﬂﬂEﬂﬂﬂr

el Ll TRELE

11-3: &%& TOPPHY K&

M EEESRIAEEA [TOP PHY] BI4TED, XERLUMEIERASLFREMARIZE PHYPLL, MIRKZHE
TOP PHY BY$TEN, HBAARIIERE CCMU 1o

11.1 PHYPLL EXE4h

EARSTAERYS M E SR e AR SEFRBSRE R, At TERBL LT HIHRNREEE,

M _EEB [TOP PHY] 85, PLL TEMASH argl4l. HMBRAFTEAIIRERASIH
arg[2]0x00000000, arg[3]0x30000000

28 BWE i3 17 BA
arg[0] O0xE8076200 «Bit[15:8] PLL {F4iZA%K
arg[1] 0x00035000 RgE

arg[2] 0x00000000 Bi[31:31] SigmaDelta BXXEM. 1: FE; 0: x4
Bit[28:20] /3 WAVE STEP &
Bit[19:19] AESHAE. 0: MLEE; 1. B TEM
Bit[18:17] AE#SI=, 0. 31.5KHz; 1: 32KHz; 2: 32.5KHz; 3: 33KHz
Bit[16:0] A WAVE_BOT &
arg[3] 0x30000000. Bit[27:27] “NITHIREHBRESM. 1: FTH; 0. X

a5 BIERE 24M, TMDS B3$h 297TM, R TREST 0.1%, BIi=A 32K,

M [TOP PHY] FRRI K1 HRTZ 24M BS$HIR,

Stepl: ITENSIRAISMS,

M arg[0] FRIREXESMEETT 0x62, FLLBIHIRIAS AT 24 * (0x62 + 1) = 2376MHz
Step2: IHERIIZEEE

28R 0.1% #H1TRM, BARMEHIAZFE . 2376 * (1 +0.1%) = 2376.2376MHz

Step3: it& WAVE BOT #1 WAVE STEP 1&
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X_1=(2376-(0x62+1) *24)/24=0
X_2=(2376.2376 - (0x62 + 1) * 24) / 24=0.0099

BOT =2/17 * (X_1) = 0x0

WAVE = 2718 * (X_2) / (24 * 1000 /32) ~ 3=0x3

#0x62: BPSteplHIRENRIZIM AR 2L

#24: NEFINNWIE, WRE26MIBAZIRA26M

#24*1000: BAIEHR, %24MHZZE}924000KHZ

#32: BRI H 2RISR H32KHz, IR S H = N Ethsfim

Stepd: £HES#HE

arg[2] = (0x1 << 31) || (WAVE << 20) || (0x1 << 19) || (0x1 << 17) || (BOT << 0) = 0x80388000
arg[3] = 0x30000000 || (0x1 << 27) = 0x38000000

#0x1<<19: BMAREE, 5% LERBUNER

#0x1<<17: BIIMREE, 5% LERBUNER

Step5: IS EHERATREA

echo 0x0560002C 0x80388000 > /sys/class/sunxi_dump/write
echo 0x05600030 0x38000000 > /sys/class/sunxi_dump/write

Step6: ELEIRIEHER
1. tRIBEEIENRIE M phy_top.c

{$BSP}/driver/drm/sunxi_device/hardware/lowlevel_hdmi20/phy_top.c
2. WIAMERSHE
AR L FIE 26M BYEp struct top_phy_pll_s sun60i_phypll_26m
AR LHIE 24M Bf$h: struct top_phy_pliZs sun60i_phypll_24m
3. HREISEHEN.
TEEHFRGIESEHER, B 24M BSEhERMAY 29TMHz FEARSAE

(297000, 0xE8076200, 0x00035000, 0x00000000, 0x30000000}, )
IRYE Step5 WIUER] LUERFERANSE, TSR
(297000, 0xE8076200, 0x00035000, 0x80388000, 0x38000000}, )

XIFRLTER 7 RS ERYEIfE.

(1 3588
WMRAMEA uboot Hith, HELTERITE, RIBHERPERME uboot KFFHENF,

11.2 CCMU &R BIh

LT a CCMU BRI D=4 HDMI RIRfER, BHAXE! ! !
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1. HDMI ERARFHMIEIR, EMURIEE R, FILFEEXBFF R AGIBERIFAX Spec k15
SRE,

2. ERFFFAESBEZMIFNRBERT, , HNXEREMEPRE, MR U TOSEMH

&:
2.1, MBETERBEEN? BEMFHANENTE, TM—INERE ISR EH

2.2, XRFRBE—LEEH], SIAXEEEE
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E{E =R

H&*yﬁﬁﬁ ©2024 E’E/'@élu\*‘l’ﬁﬂ&ﬁiﬁﬁa/&ao 1%%_1:]]7}:2%U0

KX RNBRERUERIP, HEFNBEKE2THERHERAT ( “2F ) HEHRE
_t)J*y%Uo

AXHEEEENREFERMRRM ™, RELEPEWFA, EESUMNATFEERED.
fil. B RRJEBRISEATH I EE, BEREFUEAFH LR,

(ot

LLWINNER LLWINNER LLWNINNER
C g¢ﬂ;§\§'b\ *’I‘ *i C (R 275

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEETEEEMET. ARSERAN T RPHINEES
R, Pamaik, MRS, HRESEREARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROBRAE ( & ) 2aEENHIE
EFMFRAVLIR A PR 2B A D ™~ m. RS AR AIRER A S P LS fE B TEE
Wo ERARNBIAERRIRESRFMMAEXIREE, HREEASENEANR, /K BTRIEER
FYUERTH (BEEFEFINEE, B, BREER) BRITFER, 2T R,

ﬁﬁﬁﬁﬁﬁ%ﬁ RS E BT mRE ARSI EMRE, AXEATERREN, WX
B, 8RR 1TEN. 2EREDELAXEFRHEBNES, EHFTHERBET2REHEIR K
ﬁ%$i&ﬁk$ﬁ%(@%ﬁ?ﬁ?@ﬁm\ﬁ%m\%%Mh%)ikiﬁmﬁ_ﬁﬂﬂ$
, @EMANT. A XERNFREKRR. (EE8MENH AR ERBAR SRR RIES A,

SR PAREE R H M5 TR F 2SI ERZ IR~ EEKES RVER~mhY
HizH, AIRERERF[E=ZFHNFIFE, BEETEE = ANFANREEXNITFR, £&EFE
BUARAMERRTREEZ SR BRI (TR . 2EFWERERNE=
BT R ERA B EARIE BEIREBEEMX S,
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