Rockchip HDMI 34T K 165

TAFRIR: RK-SM-YF-119
RAGRRA: V1.2.0
HEA: 2024-03-28

VAR ot oME oNEEE e AT


af://n0

3T B

AR BURSeft, Fnl R TR A IR AT CARTF”, TRD AR EFRE . 52N
AHHEYE . ATEEVE. FEREME. EWE. R B ATEAIARR AU SR ST T B s s R A B R A
SN E IR S 2%

H 7= S BAR T A B R, A SO ] RELE AR AT D@ AN BB R, A T R sUE L.
P A 7 B

“Rockehip” “Hi sy Tt S8 A~ wl KM bR, JHA A = P .

AR SRS R RESR R I HA B A T R AR B bR, L R TR

FRBUFT A © 2024 T L5 AL T B A7 PR 2 7]+

S B HITES, AR A F BEVEA, ARFRALAAN NAFHHE E TP S A SO N A i B
i, HAFLUEMIE S 4.

it 5l FL T BB A R A )
Rockchip Electronics Co., Ltd.
Hobike AR TEAE AR TR B R A X 18

k. www.rock-chips.com

PRSI +86-4007-700-590
EPRSAEE:  +86-591-83951833

BFPRSMEFE:  fae@rock-chips.com


http://www.rock-chips.com/
mailto:fae@rock-chips.com

A EA 48 Rockehip T &% T DRM SR HESEH) HDMI 48 I 5818 07

ik
72 i B A

i AR

%R

LINUX kernel

RK322X/RK3328/RK3368/RK3399/RK3288/RK3528/RK356X/RK3588

AR O EZEEM T LT LR
BORSCFF TREID
AT R LRI
(CAARGES
H ¥ &S
2020-06-24 V1.0.0
2020-08-26 V1.1.0
2024-03-29 V1.2.0

6.1/5.10/4.19/4.4

& B0t 9
Vlha KA

Fri HDCP 2.2 15 3581
i RK3288/RK3399 HDMI-PHY-PLL &4 77 1%

MR FB HEZLA2H,  JST B SCRY

Fi RK3528/RK3576/RK3588 it B

% DTS B & INNO HDMI PHY 155 98 B 11 156 B
BB AR R

BB HDMI sl 5 th 3 He 26 10 77 1



Rockchip HDMI A4 T K& $6 75
1. Rockchip *F & HDMI f& /i
2. DRM HEZE HDMI /44
2.1 HDMI # A2 hERC &
2.1.1 f#fE HDMI
2.1.2 45 VOP
2.1.3 FTIFHFHL logo
2.1.4 VOP dclk 485 PLL
2.1.4.1 RK3288 4§5€ PLL
2.1.4.2 RK3399 5 PLL
2.1.43 RK356X 455E PLL
2.1.44 RK3588/RK3576 4B5E PLL
2.1.5 RK3288/RK3399/RK3528/RK356X HDCP {{i it
2.1.5.1 HDCP 1.4 {fifi
2.1.5.2 HDCP 2.2 fifig
2.1.6 RK3588/RK3576 HDCP ffifif
2.1.7 DDC ¥ 12C R [l &
2.1.8 HDMI {55 35 ¥ it &
2.1.8.1 RK322X/RK3328/RK3528/RK356X 155 5 i it B
2.1.8.1.1 RK322X {5 5H &
2.1.8.1.2 RK3328 (Z5HE
2.1.8.1.3 RK3528 (55l E
2.1.8.2 RK3288/RK3368/RK3399/RK356X 15 ‘5t &
2.1.9 Frifkek Pk
2.1.9.1 CHrIGRRIA > PR ERIN
2.1.9.2 RK322X/RK3328/RK3528 ¥t PLL i &
2.1.9.3 RK3288/RK3368/RK3399/RK356X i PLL fit &
2.1.9.4 RK3588/RK3576 #ii¥ PLL fit &
2.1.10 FTH-EH 40
2.2 Android 7 HEZLAC E
221 FRIERBENRE
222 FRIEREAN
2.2.3 Framebuffer 7} ¥ H i &
224 SRRt jERE
2.2.5 HDMI ¥ & ik T
2.3 HHIERTE
23.1 #&FH VOP K&
232 &% Connector JRZS
233 74 HDMI L/ERZA
2.3.4 4 HDMI CEC R&
23.5 aifilfEfE/AE H HDMI
23.6 MAITRE SRR
2.3.6.1 Android 7.x & Android 8.x 7RI E
2.3.6.2 Android 9.0 & PA FRRA R E
237 AT ESE
2.3.7.1 Android 7.x & Android 8.x Fith % &
2.3.7.2 Android 9.0 J LA FRRAEI 1 B
2.3.8 WEILEH
2.3.8.1 Android 7.x & Android 8.x i AHli ¥ &
2.3.8.2 Android 9.0 K& PA b FRAC I 44 v
239 WHERE. XTLLEE. MRIEE. B
2.3.9.1 Android 7.x & Android 8.x FE/¥ . KLU, WAIE. GERE
23.9.2 Android 9.0 K LA EFRASEEE . XL, MM, CERE
2.4 W A
241 FABYME S FER, BAIRGE T B ARSI AR, NARTE, B RERE S
MLk
242 FEHRSUN AR 7S A5 5 Bk A SRR



243 MW AT ES. BhE. G5

2.4.4 BN EDID R, Anqm s B ERIA 7 HE

2.4.5 Sl H R E > PR

2.4.6 Recovery HDMI G iR

2.4.7 settings JoiZ 1 B HDMI 70 ##%

2.4.8 DDR ‘i Fi A /2 5 EU il i

2.4.9 4K UI #f2%[A]

2.4.10 setting "' HDMI 7} #2551 R %A 4K 3 7%

2.4.11 RK3588 setting 1 HDMI 43 R 5K %A 8K 73 Hi R
2.4.12 RK3588/RK3576 HDMI 8K/4K 120 25 43 BRI BE . iR S5
2.4.13 HDMI i HIERIHS



1. Rockchip “F-& HDMI f&j 4

Rockchip #%°F £ ) HDMI ZhEean T

Thie RK3288 RK3368 RK322X RK3328
ok
Eﬁj;“‘Hj 3840x2160p60 4096x2160p60  4096x2160p60  4096x2160p60
i =
AT AR N N Y Y
RGB
4K-60/50 YCbCradd
Hz SCHF) YCbCrd22 YCbCr420 YCbCrd20 YCbCr420
e YCbCrd20( A f
RK3288W 3 )
R
10 bit 4 Y N Y Y
®
S
HDMI HDMI 2.0 HDMI 2.0 HDMI 2.0 HDMI 2.0
PUES
e DRM:

RK3399
4096x2160p60
Y

RGB
YCbCr444

YCbCr422
YCbCr420

HDMI 2.0

RK3528
4096x2160p60
Y

RGB
YCbCr444

YCbCr422
YCbCrd20

HDMI 2.0

RK356X
4096x2160p60
Y

RGB
YCbCr444

YCbCr422
YCbCr420

HDMI 2.0

RK3588

7680x4320p60

Y

RGB
YCbCrd44
YCbCr420

HDMI 2.1

RK3576
4096x2160p120
Y

RGB
YCbCr444

YCbCr422
YCbCr420

HDMI 2.1

DRM 4 FRj& Direct Rendering Manager #& DRI ( Direct Rendering Infrastructure ) #E58 1 — N4 .

LINUX 4.4 XU J5HNAZEH DRM HEZE,

HDMI ¥X &) K #8154«

kernel/drivers/gpu/drm/rockchip/dw_hdmi-Rockchip.c

kernel/drivers/gpu/drm/rockchip/inno hdmi.c

kernel/drivers/gpu/drm/bridge/synopsys/

2. DRM #EZE HDMI /4

2.1 HDMI A ThRe i B

2.1.1 f# §& HDMI

FTHFHDMIFE 7R :

&hdmi {
status = "okay";
}i

2.1.2 4§ € VOP

7£ Rockchip (&4 PG, #FiE R820 (HDMI. DP. CVBSZ) #ith & ¥dEk H T VOP:

HORAI



af://n61
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WSR-S AEAEP A VOP (RK3288. RK3399) : VOPB (37£f4K) . VOPL (H3#72K) , HA VOP
AL S A B O g0 (— AN R0 HEER—AS VOP 4552) , LAl DA B A8 .

VOPB HDRAI

2 dts PR R AT AITIRR, BoREE DX R VOPB M VOPL f ports #44T T, At LAFR 54 I AR 21
A~ VOP it Rif porte
Lk i HDMI 452 2 VOPB 75 i8N :

&hdmi in vopl {
status = "disabled";

}i

J 2 48 5E #) VOPL NIF N :

&hdmi in vopb {
status = "disabled";
bi
MEFE HE—A VOP, NIATHEEIZLE.

VOP2 B GRRA, —AFE&AHAEZA VOP. Bk 2 A —/ VOP, 1 VOP £/ VP
(Video Port) % .

RK356X VOP 5 HDMI 1438 % 0 & i 7~ «

VP2
{1080p)

HDMI A] PLREAE VPO B8 VP1 b, & 48E VPO 1J LIS EE 4K Hit -



&¢hdmi in vpO {
status = "okay";

i
&hdmi in vpl {

status = "disabled";

bi

RK3588 VOP 5 HDMI {1138 2% i B s «

VPD
CBK/AK)

RK3588 A #/> HDMITX, B EMERE LM, 250 PLgE e VP0/1/2.

S v R B 4K 2y R, 3 HDMIO/1 43 B4R 4 VPO/1:

&hdmi0 in vpO {
status = "okay";
}i

&hdmi0 in vpl {
status = "disabled";

}i

&hdmi0 in vp2 {
status = "disabled";

}i
&¢hdmil in vpl {
status = "okay";

}i

&¢hdmil in vpO {



status = "disabled";

i

&hdmil in vp2 {
status = "disabled";

}i

RK3588 “F & i 5 75 Ehi th 8K 2095, W40, [ VPO A1 VPT A port #E4THH%. £ DTS Y, IAZEE
it 8K ) HDMI 48524 VPO L, L HDMIO Af):

&¢hdmi0 in vpO {
status = "okay";
bi

&¢hdmi0 in vpl {
status = "disabled";

i

&hdmi0 in vp2 {
status = "disabled";

}i

FIRF, EFEER VOP ACLK # B N 800M, M. 3.1.4.

RK3588 HDMI 5 eDP 3:H COMBPHY, LA HDMIO fil eDPOA, DTS # hdptxphy hdmi0 >y HDMI
PHY i /i, hdptxphy0 iy eDP PHY i fi:

hdptxphy0: phy@fed60000 {
compatible = "rockchip, rk3588-hdptx-phy";
reg = <0x0 0xfed60000 0x0 0x2000>;
clocks = <&cru CLK USB2PHY HDPTXRXPHY REF>, <&cru PCLK HDPTXO0>;
clock-names = "ref", "apb";
resets = <&cru SRST_P_HDPTX0>, <&cru SRST_HDPTX0 INIT>,

<&cru SRST HDPTX0 CMN>, <&cru SRST HDPTXO LANE>;

reset-names = "apb", "init", "cmn", "lane";
rockchip,grf = <&hdptxphy0 grf>;
#phy-cells = <0>;
status = "disabled";

}i

hdptxphy hdmiO: hdmiphy@£fed60000 {
compatible = "rockchip, rk3588-hdptx-phy-hdmi";
reg = <0x0 0xfed60000 0x0 0x2000>;
clocks = <&cru CLK USB2PHY HDPTXRXPHY REF>, <&cru PCLK HDPTXO0>;
clock-names = "ref", "apb";
clock-output-names = "clk hdmiphy pixelQ";
#clock-cells = <0>;
resets = <&cru SRST HDPTX0>, <&cru SRST_P HDPTX0>,
<&cru SRST HDPTX0 INIT>, <&cru SRST HDPTX0 CMN>,
<g&cru SRST HDPTX0 LANE>, <&cru SRST HDPTX0 ROPLL>,
<gcru SRST HDPTX0 LCPLL>;
reset-names = "phy", "apb", "init", "cmn", "lane", "ropll",
"lcpll";
rockchip,grf = <&hdptxphy0 grf>;
#phy-cells = <0>;

status = "disabled";



}i

T LA 2448 F HDMI o) B 06 251 5% A1 6 182 ) eDP Al eDP PHY . LA HDMIO A5l :

&hdmiO {
status = "okay";
bi

&hdptxphy hdmiO {

status = "okay";
}i
&edp0 {
status = "disabled";

}i

&hdptxphy0 {
status = "disabled";
bi

2.1.3 T FF FF ML logo

4 U-Boot logo ARJFJH, I kernel BBt Joik R/ JFHL logo, R AESEZI RS 35 ARG BN H EoR
FMg., 7F dts BT route hami fHEREEIATFTFF U-Boot logo S F:

&route hdmi {
status = "okay";

i

FIR;, 7EXX VOP ISP &, R EER N IS H K connect $8 %2 ) VOP W ZAUE 5 HDMI 45 %2 1 VOP —E(
CHEIL 3.1.2) 5 5 00 A Rl EH LA 5 25 1AL

route hdmi: route-hdmi {
status = "disabled";
logo,uboot = "logo.bmp";
logo, kernel = "logo kernel.bmp";
logo,mode = "center";
charge logo,mode = "center";

connect = <&vopb out hdmi>;

2.1.4 VOP dclk 48 %€ PLL

HDMI 458 K] VOP/VP dclk, 75848 Xt B H) PLL /E AR 80K, 7€ RK &,
RK322X/RK3328/RK3528 HDMI #i5 [l 5 [ VOP/VP 4558, H[# %/ HDMI PHY PLL {£4 dclk i 4
W, LTHEEE.


af://n167
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2.1.4.1 RK3288 4§ 5& PLL

RK3288 VOPB/VOPL dclk 7] LA#:#3] GPLL/CPLL. HFiXP§4 PLL #ARE/ NS48, ALl RK3288 )
HDMI R fe%ith 594M B0 R FRAE 2 #E2 (1 4K60/1080P60/720P60) - 241 VOPB delk HE:# 5
GPLL, VOPL dclk #:#;3] CPLL 1R :

&vopb |
assigned-clocks = <&cru DCLK VOPO0>;
assigned-clock-parents = <&cru PLL GPLL>;

assigned-clocks = <&cru DCLK VOP1>;
assigned-clock-parents = <&cru PLL CPLL>;

2.1.4.2 RK3399 4§ 5 PLL

RK3399 /] HDMI Fréf 2 ) VOP delk 7 443 VPLL |, & EIENFI H—4 VOP delk #:3
CPLL, XFER] LA AT EARA delk, SLBLSUBAT B RS2 FF. 4124 HDMI 452 3] VOPB I it &

&vopb |
assigned-clocks = <&cru DCLK _VOPO DIV>;
assigned-clock-parents = <&cru PLL VPLL>;
bi
&vopl |
assigned-clocks = <&cru DCLK VOP1 DIV>;
assigned-clock-parents = <&cru PLL CPLL>;

24 HDMI 4} 52 ) VOPL B it & :

&vopb {
assigned-clocks = <&cru DCLK VOP0O DIV>;
assigned-clock-parents = <&cru PLL CPLL>;
bi
&vopl |
assigned-clocks = <&cru DCLK VOP1 DIV>;
assigned-clock-parents = <&cru PLL VPLL>;
bi

2.1.4.3 RK356X 4§ € PLL

RK356X HDMI Fr4k 5 1) VP delk A7 EHEE| HPLL L, 244 VPO dclk:

&vop |
status = "okay";
assigned-clocks = <&cru DCLK VOP0>;
assigned-clock-parents = <g&pmucru PLL HPLL>;


af://n174
af://n177
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2.1.4.4 RK3588/RK3576 4% 5 PLL

RK3588 i H 7 i 4K60 UL LHIa#ER, T2 VOP ACLK % & N 800Mhz:

&vop |
assigned-clocks = <&cru ACLK VOP>;
assigned-clock-rates = <800000000>;
status = "okay";

i

RK3576 VOP ACLK LEL1HE .

RK3588 HDMI 0/1 7] LAZE5E VP 0/1/2 ¥ 0 2.1.2. X = VP dclk # 7] L% 8] GPLL/HDMIO PHY
PLL/HDMI 1 PHY PLL/VOPLL.

ELAR )43 T S S A AR S FR 1) AT LA 225 (Rockchip Developer Guide DRM_Display Driver CN.pdf) 1]
10.11 &5,

RK3588/RK3576 W H B 7 FrAEdndE s #E%, 5% 482 PHY PLL /N VOP dclk W EHJR

RK3588 DTS Fit B #1 K-

&display subsystem {
clocks = <ghdptxphy hdmi clk0>, <&hdptxphy hdmi clkl>;
clock-names = "hdmiO phy pll", "hdmil phy pll";

bi

&hdptxphy hdmi clkO {
status = "okay";

i

&hdptxphy hdmi clkl {
status = "okay";
bi

RK3576 DTS Bo & U1 F:

&display subsystem {
clocks = <&hdptxphy hdmi>;
clock-names = "hdmiO phy pll";
i

DTS & B2 AR, TR MmS cat /sys/kernel/debug/clk/clk summary FATHIIA

PL VPO [ delk 4652 HDMIO PHY PLL Affl, dclk vop0 FERFEPHHEETE c1k hdmiphy pixel0 F:


af://n185

xin24m 26 28 0 24000000 0

0 50000
clk usbdpphy mipidcpphy ref 2 2 0 24000000 0

0 50000
clk usb2phy hdptxrxphy ref 11 11 0 24000000 0

0 50000
clk hdmiphy pixelO 2 3 0 594000000 0

0 50000
dclk vopO 2 4 0 594000000 0

0 50000

2.1.5 RK3288/RK3399/RK3528/RK356X HDCP {# fig

2.1.5.1 HDCP 1.4 {$ &8

shdmi {
hdcplx-enable = <1>;

{88 HDCP 1.4 53 75 2 iEd T AR RN N key, L EWPLTE SDK ) RKTools H 3% F3kE. A [F Android
THAREA, W[ FAE &), AU I T HA readme. XF N1 Key 75 %% F7 H 1T 1] Digital Content
Protection LLC Hi% .

i DA R 5AT BAJT S Bk ] HDCP T -
echo 1 > /sys/class/misc/hdmi_hdcplx/enable

1 NFF 5 HDCP ZhfiE, 0 NI<F] HDCP Jifi.
F¥ )5 HDCP Zhigfe, Bl LLEE LR A%\ HDCP 2 5434

o JEILLNY AAE HDCP LAERE:
cat /sys/class/misc/hdmi hdcplx/status

ANFEMES R HDCP RS R :

status T JU{H B Bl

hdcp disable HDCP Lige %

hdcp_auth_start HDCP H AN

hdcp_auth_success HDCP WA ERGT,  TFaG AR5 A4 -
hdcp auth_fail HDCP AIE KM

o 3 —E R HF HDCP 1.4 A EEALA S HF HDCP 1.4 AL #5778 HDCP Dhis)a, ANHr
HDCP 1.4 K HLAL B 758 Bf 117 32 FF HDCP 1.4 f AL A PLIER Box, W8 HDCP TAEIEH .


af://n199
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2.1.5.2 HDCP 2.2 f#i f&

RK3288/RK3399/RK3528/RK356X 7 #F DRM HEZE 1) HDCP 2.2 Thig, #EEiEREN2, #fiH HDCP
2.2 DEE LR HDCP 1.4 TAFIEY . MEF B ZGEFEU N PR

e [1] FAE H1i5 HDCP 2.2 Key T8 T H LRGN T 6, 4% readme ¥ Key FTHLIF4T AT S
o HWIMPEIFRE S, AT ST E/SCH HDCP 2.2 Difit:

echo 1 > /sys/class/misc/hdcp2 node/enable

i RE 5 AT LU LR 7R3 B HDCP 2.2 & 75 1E % T1E:

o MR —EA S H HDCP 2.2 B HALAIS 3 HDCP 2.2 KA. &I )/8 HDCP WhRt)G, A
HDCP 2.2 K HAL B 7R [ 5 1 32 R HDCP 2.2 f AL A PLIE R Box, W8 HDCP TAEIEH .

o T LA AFKEL HDCP 2.2 TARIRES:

cat /sys/class/misc/hdcp2 node/status

status {& i B

hdcp2 auth sucess NS

no enable hdcp2 HDCP 2.2 &2k,

hdcp2 no auth HDMI A GE B 5 & A SCRF HDCP 2.2,
no already auth sucess IR R

o IR T VAERMEDL, 157E redmine EAELLR Log SCAF-
/cache/hdcp tx0.log
BT BLT dr 4T Log:

logcat -s HDMI HDCP2
dmesg | grep hdcp

2.1.6 RK3588/RK3576 HDCP ¥ fig

RK3588/RK3576 S #f HDCP 1.4/2.3, Wi (01 i 7 ZE14 F DRM HEZL(Y) HDCP 4%11. 8Ll B DRM
PROPERTY #1T HDCP J¥5%LAJ2 HDCP IR . #H5E DEMO fXHT hdeptest.c i [AV45 B« IR,
a] LL# ] modetest FEAT IR

Android %%t modetest fUED 12N :
external/libdrm/tests/modetest/
Linux &%t 0] LA# H buildroot 4 ¥ modetest, 4mT¥ rootfs 2 5, fUIEEZEN:

buildroot/output/rockchip rk3588/build/libdrm-2.4.115/testst/modetest/


af://n231
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{8 H modetest ik HDCP, #HEHFILLN @M.

Content Protection:

flags:
enums:

value:

Undesired: *Mihdcp
Desired: JF/8hdcp
Enabled: hdcpB&H/a HINIERNRTN

hdcp_encrypted:

hdcpMIEEL:
0: hdcpARiliE.
1: hdcpl.4.
2: hdcp2.3.

flags

enum

2

: range

values: 0 2

value

8 2

HDCP HJH KA ME A % modetest -w 34T, fHHFREH:

modetest -w 423:"Content Protection":1

->JFJahdep, 2.3, HHMAIR2.382. 3NIERM, EHahv#E1 .4,

modetest -w 423:"Content Protection":0
->XHlhdcp.

Hordr 423 5y HDMI K connector id B LME#F4 modetest -c HH{THEH):

rk3588_s:/ # modetest -c
trying to open device 'i915'...failed
trying to open device 'amdgpu'...failed
trying to open device 'radeon'...failed
trying to open device 'nouveau'...failed
trying to open device 'vmwgfx'...failed
trying to open device 'omapdrm'...failed
trying to open device 'exynos'...failed
trying to open device 'tilcdc'...failed
trying to open device 'msm'...failed
trying to open device 'sti'...failed
trying to open device 'tegra'...failed
trying to open device 'imx-drm'...failed
trying to open device 'rockchip'...done
Connectors:
id encoder status name
423 422 connected HDMI-A-1
modes:

1920x1080 60 1920 2008 2052 2200 1080 1084 1089 1125 148500 flags:

pvsync

1920x1080 50 1920 2448 2492 2640 1080 1084 1089 1125 148500 flags:

pvsync

1280x720 60 1280 1390 1430 1650 720 725 730 750 74250 flags:

type:

name refresh

; type:

; type:

driver

size
0x0

Undesired=0 Desired=1 Enabled=2

(mm)

modes
6

(Hz) hdisp hss hse htot vdisp vss vse vtot)

preferred

driver

phsync,

encoders
422

phsync,

phsync,

pvsync;



1280x720 50 1280 1720 1760 1980 720 725 730 750 74250 flags: phsync, pvsync;
type: driver

720x576 50 720 732 796 864 576 581 586 625 27000 flags: nhsync, nvsync; type:
driver

720x480 60 720 736 798 858 480 489 495 525 27000 flags: nhsync, nvsync; type:

driver

PEN HDCP ()4 F U . (Rockchip RK3588 Developer Guide HDCP_CN.pdf)

2.1.7DDC ] RC E XA B

¥tk HDMI 28 EDID 2RES, W] LRI %MK DDC 12C HiEZR

163.026743] dwhdmi-rockchip fdea0000.hdmi: i2c read time out!
163.130075] dwhdmi-rockchip fdea0000.hdmi: i2c read time out!
163.233407] dwhdmi-rockchip fdea0000.hdmi: i2c read time out!
163.336741] dwhdmi-rockchip fdea0000.hdmi: i2c read time out!
163.440074] dwhdmi-rockchip fdea0000.hdmi: i2c read time out!
163.440110] dwhdmi-rockchip fdea0000.hdmi: failed to get edid

i T e T T

H A7 12C @ ZET clk = 8 A 8P BB 1) SR V22, 0 R oA sl 12C 33k 50 khz BRHg B & .

&hdmi |
ddc-i2c-scl-high-time-ns = <9625>;
ddc-i2c-scl-low-time-ns = <10000>;

THEE 12C JEAR R FRERK I AME HO0 B ELGHIZ ORI AT, 451l 2 4 2253 <04 100 khz:

shdmi {
ddc-i2c-scl-high-time-ns = <4812>;
ddc-i2c-scl-low-time-ns = <5000>;

21.8 HDMI E 5 E R &

T A AR 2 22 5 A [FIAR 7 AT RERR EEAN A A AR Eh s FEC B, 2408 3 e A e A1 il AU T DA Sl AT 12
%o

2.1.8.1 RK322X/RK3328/RK3528/RK356X 15 5 78 E Bl B

2.1.8.1.1 RK322X [E 5B B

RK322X HDMI {Z 5385 AT 38T dts [F) rockchip, phy-table JBMELE, R E X


af://n281
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rockchip, phy-table =
<165000000 Oxaa 0x00 Ox44 O0x44 0x00 0x00 0x00
0x00 0x00 0x00 0x00 0x00 0x00 0x00>,
<340000000 Oxaa 0x15 Ox6a Oxaa 0x00 0x00 0x00
0x00 0x00 0x00 0x00 0x00 0x00 0x00>,
<594000000 Oxaa 0x15 Ox7a Oxaa 0x00 0x00 0x00
0x00 0x00 0x00 0x00 O0x00 0x00 0x00>;

PL_EZE 340000000 iX —4% A4 :

ZH W

RINGAZSHUT S BB K tmds clock AR . R B —F AL HIEH T tmds clock 1k

340000000 "
T 165Mhz ()43 #i

data lane0 slew rate: bit[1:0]
data lanel slew rate: bit[3:2]
Oxaa data lane2 slew rate: bit[5:4]

clock lane slew rate: bit[7:6]

slew rate: % _F THERIT FFIEATR], (BB, B[R] .

data lane0 pre-emphasis: bit[1:0]

0x15 data lanel pre-emphasis: bit[3:2]
X

data lane2 pre-emphasis: bit[5:4]

pre-emphasis: T, (E BTN EEBROK

data lane2 swing: bit[3:0]
Ox6a clock lane swing: bit[7:4]

swing: MR {E, (EACKIR{EHOR .

data lane0 swing: bit[3:0]
Oxaa data lanel swing: bit[7:4]
swing: MR, E R MEAE B o

JEE B0 N
i TR

2.1.8.1.2 RK3328 E S B B

RK3328 HDMI {5 S 98 )% AT id dts [f) rockchip, phy-table JBHEE, A E X

rockchip, phy-table =
<165000000 0x07 0Ox0a 0x0a 0x0a 0x00 0x00 0x08
0x08 0x08 0x00 Oxac Oxcc Oxcc Oxcc>,
<340000000 0x0b 0x0d 0x0d 0x0d 0x07 0x15 0x08
0x08 0x08 0x3f Oxac Oxcc Oxcd 0xdd>,
<594000000 0x10 Oxla Oxla Oxla 0x07 0x15 0x08

0x08 0x08 0x00 Oxac Oxcc Oxcc 0Oxcc>;

PL_EZE 340000000 iX —42 A4 :
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ZH Ui

KNGS HUITS B ECK tmds clock M. tEIIX B — A2 fc & & H] T tmds clock 1%

340000000 "
T 165Mhz (145 # 2

clock lane swing

0x0b swing: I {H, (EHKIR K.

data lane2 swing

0x0d swing: {8, (EAKIR (K .

data lanel swing

0x0d swing I {E, (A IEER A .

data lane0 swing

0x0d swing W, (IR

data lane0 pre-emphasis mode: bit[0]

0x07 data lanel pre-emphasis mode: bit[1]
X

data lane2 pre-emphasis mode: bit[2]

pre-emphasis mode:0--full mode 1--half mode

data lane0 pre-emphasis level: bit[1:0]
data lanel pre-emphasis level: bit[3:2]

0x15 . .
data lane2 pre-emphasis level: bit[5:4]

pre-emphasis level: TIUINE G, E BRI E SRR, SO ¢ A ThN 2

data lane2 pre-emphasis swing: bit[4:0]

0x08
x pre-emphasis swing: TN MRAE, (B AR Bk .

data lanel pre-emphasis swing: bit[4:0]

0x08 pre-emphasis swing: UM EIEE, {HBKTRIE K.

data lane0 pre-emphasis swing: bit[4:0]

0x08 pre-emphasis swing: TN EIE(E, {HBKTR{EK.

data lane0 pre-emphasis driver path gate: bit[0], main driver path gate: bit[1]
data lanel pre-emphasis driver path gate: bit[2], main driver path gate: bit[3]

0x3f data lane2 pre-emphasis driver path gate: bit[4], main driver path gate: bit[5]
clock lane pre-emphasis driver path gate: bit[6], main driver path gate: bit[7]
51 enable path.

data lane2 pre-emphasis second delay gate: bit[0], pre-emphasis first delay gate: bit[1]
data lane2 main driver second delay gate: bit[2], main driver first delay gate: bit[3]

Oxac clock lane pre-emphasis second delay gate: bit[4], pre-emphasis first delay gate: bit[5]
clock lane main driver second delay gate: bit[6], main driver first delay gate: bit[7]
51 enable delay.

data lane0 pre-emphasis second delay gate: bit[0], pre-emphasis first delay gate: bit[1]
data lane0 main driver second delay gate: bit[2], main driver first delay gate: bit[3]

Oxcc data lanel pre-emphasis second delay gate: bit[4], pre-emphasis first delay gate: bit[5]
data lanel main driver second delay gate: bit[6], main driver first delay gate: bit[7]
51 enable delay.



ZH Ui

data lane2 delay time: bit[3:0]
Oxcd clock lane delay time: bit[7:4]
delay time: FEIRIS[H], {HHKIERBK,

data lane0 delay time: bit[3:0]
Oxdd data lanel delay time: bit[7:4]
delay time: ZEIRMF[A], fHBEKIEIRBLK o

2.1.8.1.3 RK3528 [ S &

RK3528 HDMI 15 5 5% E AT dts Y rockchip, phy-table JBIEALE, #2E X

rockchip,phy-table =
<165000000 0x03 0x04 Ox0Oc 0x12 0x00 0x00 0x00
0x00 0x00 0x00 0x00 0x00 0x00 0x00>,
<340000000 0x03 0x04 0x0c 0x12 0x00 0x00 0x00
0x00 0x00 0x00 0x00 0x00 0x00 0x00>,
<594000000 0x02 0x08 0x0d 0x18 0x00 0x00 0x00
0x00 0x00 0x00 0x00 0x00 0x00 0x00>;

PL_F 3R 340000000 iX —4% A4 -

¥ Ui, B3
RIS EI N RLP 5K tmds clock A, tHRIIX B —4#AC B & AT tmds clock 1k
340000000 .
F 165Mhz )5 ¥R
clock lane current bias control:
0x03 0x00:320uA 0x0f:920uA
A idt40uA
data lane current bias control:
0x04 0x00:320uA 0x0f:920uA
U HE40uA
B clock lane swing: bit[4:0]
x0c _ _
swing:MRME, EBCOKTREER K.
data lane swing: bit[4:0]
o0x12 ESD event detection threshold: bit[7:5]
X _ _
swing:MifE, [EBCORTREER K.
ESD event detection threshold:fitt &K ESDH A4 BI{H , {H 8K BRME R K
Pre-cursor pre-emphasis:bit[2:0]
0x00 Post-cursor pre-emphasis:bit[7:4]
pre-emphasis: TRANEE, (BB FUIN S8R5, OfE 5% H TN 28
JE SO

@ oK
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2.1.8.2 RK3288/RK3368/RK3399/RK356X 15 S it B

RK3288/RK3368/RK3399/RK356X HDMI {5 5 58 Al @it dts fJ rockchip, phy-table JEMHALE, #&X
EX:

<PIXELCLOCK PHY CKSYMTXCTRL PHY TXTERM PHY VLEVCTRL>.

PIXELCLOCK /R 1ZAT Z xS B K pixelelock A o

PHY CKSYMTXCTRL %7748 (0x09) {8 /T % HDMI 15 5 (BN E A1 _ETFRIER, K70 5 858 sloop
boost, AJLA#ETt DATA 551 EFH/ FRERIEE, (HEBERME S LT/ T B A

Bit[0]: CLOCK 15 S1#fE.
Bit[3:1]: DATA {55 TN
Bit[4:5]: DATA {& S sloop boost.

PHY TXTERM ZF778% (0x19) {8 T 18 % iy 425 i BHLAE.
Bit[0:2]: fHMK, i BHE .

PHY VLEVCTRLZ {745 (0x0e) {HH T 1% HDMI {5508, HikE L F: Bit[0:4] : tmds_clk +/- 15
SRR, EBK, 55 MEEK;
Bit[5:9]: tmds_data +/- {5 SR, [HERMK, (5 50REBK.

ZEB0E

&hdmi {

rockchip, phy-table =
<74250000 0x8009 0x0004 0x0272>,
<165000000 0x802b 0x0004 0x0209>,
<297000000 0x8039 0x0005 0x028d>,
<594000000 0x8039 0x0000 0x019d>,
<000000000 0x0000 0x0000 0x0000>;

}i

H i <74250000 0x8009 0x0004 0x0272> , 7K pixeclock A 74.25MHz (720p 73 ##%) LA T A&

PHY CKSYMTXCTRL 7 {7 #%{H ~0x8009; PHY TXTERM &4 0x0004; PHY VLEVCTRL {H N

0x0272. BHEJEHATH cat /sys/kernel/debug/dw-hdmi/phy B E NN KL BN EBE B
)

2.1.9 B R IR > PR

2.1.9.1 F IR HE R o) 7

DRM HEZE H AT DSR4 R 7RI e, (HAZ#2> HDMI BERIEsc a3t s, " Reinf —
SRR IR I HE R ANCRE . FREAE kernel\drivers\gpu\drm\drm edid.c T drm_dmt modes FIRE
BB H -

/* 0x58 - 4096x2160@59.94Hz RB */

{ DRM MODE ("4096x2160", DRM MODE TYPE DRIVER, 556188, 4096, 4104,
4136, 4176, 0, 2160, 2208, 2216, 2222, O,
DRM MODE_FLAG PHSYNC | DRM MODE FLAG NVSYNC) },
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"4096x2160"

DRM_MODE TYPE DRIVER

556188
4096
4104
4136

4176

2160
2208
2216

2222

vrefresh

DRM_MODE_FLAG_PHSYNC |
DRM_MODE_FLAG NVSYNC

BB HHA I ER, B RIS LTS % 3.2.4 745,

2.1.9.2 RK322X/RK3328/RK3528 #73¥ PLL it B

Ui

mode name, 77 ### (1] hdisplay x
vdisplay

mode type, ALEN
DRM_MODE_TYPE_DRIVER

1 F Itk
TRBGER
(AEBF S E
TR ARG R
—iT B &
hskew, %A 0
WA 24T
R B AR AT
i 25 45 AT
— i AT 5
vscan, JEE A0
SN S

hsync 1 vsync t& P, flags (K€ XLNF -
DRM_MODE FLAG PHSYNC (1<<0)
DRM_MODE_FLAG NHSYNC (1<<1)
DRM_MODE_FLAG PVSYNC (1<<2)
DRM_MODE FLAG NVSYNC (1<<3)
DRM_MODE_FLAG INTERLACE (1<<4)

RK322X/RK3328/RK3528 it 1 3 B4k 43 08 75 29 1 HDMI-PHY-PLL fOCE . HAKRAC & (it

FMES % 2.1.5.2 .

DRM HEZETE ZEi PHY BCE N, F57E PRE-PLL [WACE TABLE: pre pll cfg table HUBIIXE [T
FCE, 1 POST-PLL (AfCE TABLE: post pll cfg table HAIACE &M © PHY FiSCREIFTA 2

PR, EREFIEICE. HEN:

kernel/drivers/phy/rockchip/phy-Rockchip-inno-hdmi-phy.c

static const struct pre pll config
{ 27000000, 27000000, 1, 90,
{ 27000000, 33750000, 1, 90,
{ 40000000, 40000000, 1, 80,

pre pll cfg table[] = {

3, 3, 4, 0, 0},
3’ 3’ 4’ OI O}l
2, 2, 2, 0, 0},
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{ 40000000, 50000000, 1, 100, 2, 2, 2, 1, O, O, 15, 0O, O},

{ 59341000, 59341000, 1, 98, 3, 1, 2, 1, 3, 3, 4, 0, OxE6AE6B},
{ 59400000, 59400000, 1, 99, 3, 1, 1, 1, 3, 3, 4, 0, 0},

{ 59341000, 74176250, 1, 98, 0, 3, 3, 1, 3, 3, 4, 0, OxE6AE6B},
{ 59400000, 74250000, 1, 99, 1, 2, 2, 1, 3, 3, 4, 0, 0},

{ 65000000, 65000000, 1, 130, 2, 2, 2, 1, O, O, 12, 0O, O},

{ 65000000, 81250000, 3, 325, O, 3, 3, 1, 0O, O, 10, O, O},

{ 71000000, 71000000, 3, 284, O, 3, 3, 1., 0, O, 8, 0, O},

{ 71000000, 88750000, 3, 355, o0, 3, 3, 1, O, O, 10, O, O},

{ 74176000, 74176000, 1, 98, 1, 2, 2, 1, 2, 3, 4, 0, OxE6AE6B},
{ 74250000, 74250000, 1, 99, 1, 2, 2, 1, 2, 3, 4, 0, O},

{ 74176000, 92720000, 4, 494, 1, 2, 2, 1, 3, 3, 4, 0, 0x816817},
{ 74250000, 92812500, 4, 495, 1, 2, 2, 1, 3, 3, 4, 0, 0},

{ 83500000, 83500000, 2, 167, 2, 1, 1, 1, 0, O, 6, O, O},

{ 83500000, 104375000, 1, 104, 2, 1, 1, 1, 1, 0, 5, 0, 0x600000},
{ 85750000, 85750000, 3, 343, o0, 3, 3, 1, 0, O, 8, 0, O},

{ 88750000, 88750000, 3, 355, o0, 3, 3, 1, O, O, 8, 0, O},

{ 88750000, 110937500, 1, 110, 2, 1, 1, 1, 1, O, 5, 0, OxF000OQO},
{i1o08000000, 108000000, 1, 90, 3, 0, O, 1, 0, O, 5, 0, O},
{i1o8000000, 135000000, 1, S0, O, 2, 2, 1, O, O, 5, 0, O},
{11%000000, 119000000, 1, 119, 2, 1, 1, 1, O, O, 6, O, O},
{119%000000, 148750000, 1, 99, 0, 2, 2, 1, 0, O, 5, 0, Ox2AAAAA},
{148352000, 148352000, 1, 98, 1, 1, 1, 1, 2, 2, 2, 0, OxXEGAEG6B},
{148500000, 148500000, 1, 99, 1, 1, 1, 1, 2, 2, 2, 0, O},
{148352000, 185440000, 4, 494, 0, 2, 2, 1, 3, 2, 2, 0, 0x816817},
{148500000, 185625000, 4, 495, 0, 2, 2, 1, 3, 2, 2, 0O, O},
{162000000, 162000000, 1, 108, O, 2, 2, 1, O, O, 4, 0, 0},
{162000000, 202500000, 1, 135, 0, 2, 2, 1, O, O, 5, 0, O},
{296703000, 296703000, 1, 98, 0, 1, 1, 1, 0, 2, 2, 0, OxEGAE6B},
{297000000, 297000000, 1, 99, O, 1, 1, 1, o0, 2, 2, 0O, O},
{296703000, 370878750, 4, 494, 1, 2, 0, 1, 3, 1, 1, 0, 0x816817},
{297000000, 371250000, 4, 495, 1, 2, 0, 1, 3, 1, 1, 0O, 0},
{593407000, 296703500, 1, 98, 0, 1, 1, 1, 0, 2, 1, 0, OxEGAEG6B},
{594000000, 297000000, 1, 99, 0, 1, 1, 1, 0, 2, 1, O, O},
{593407000, 370879375, 4, 4%4, 1, 2, O, 1, 3, 1, 1, 1, 0x816817},
{594000000, 371250000, 4, 495, 1, 2, 0, 1, 3, 1, 1, 1, O},
{593407000, 593407000, 1, 98, 0, 2, 0, 1, 0, 1, 1, 0, OxEGAE6B},
{594000000, 594000000, 1, 99, 0, 2, O, 1, O, 1, 1, 0O, O},

{ ~0UL, 0, 0, o, 0, 0, 0, 0, 0, O, O, O, O}

bi

static const struct post pll config post pll cfg table[] = {
{33750000, 1, 40, 8, 1},

{33750000, 1, 80, 8, 2},
{33750000, 1, 10, 2, 4},
{74250000, 1, 40, 8, 1},
{74250000, 18, 80, 8, 2},
{74250000, 1, 20, 4, 8},
{148500000, 2, 40, 4, 3},
{148500000, 1, 10, 2, 8},
{297000000, 4, 40, 2, 3},
{297000000, 2, 20, 2, 8},
{594000000, 8, 40, 1, 3},
{594000000, 4, 20, 1, 8},
{ ~oUL, 0, 0, 0, O}



struct pre pll config Ml struct post pll config & XU, LINUX 4.4/4.19 WAZAH S T P75
T 3.10 HHH I struct ext pll config tab .

struct pre pll config {
unsigned long pixclock;
unsigned long tmdsclock;
u8 prediv;
ul6 fbdiv;
u8 tmds div_a;
u8 tmds_div b;
u8 tmds div c;
u8 pclk div a;
u8 pclk div b;
u8 pclk div c;
u8 pclk div d;
u8 vco div_5 en;
u32 fracdiv;
}i

struct post pll config {
unsigned long tmdsclock;
u8 prediv;
ulée fbdiv;
u8 postdiv;
u8 version;

i

pre pll config FISHULH N F&K:

ZH W

pixclock HDMI%i H 4335 [ pixel clock
tmdsclock HDMI%i tH 73 #¥ 28 [F]tmds clock
prediv pre-pll-pre-divider

fbdiv pre-pll-feedback-divider

tmds div_a tmds-dividera

tmds_div_b tmds-dividerb

tmds_div_c tmds-dividerc

pclk div_a pclk-dividera

pclk div b pclk-dividerb

pelk _div_c pclk-dividerc

pelk div_d pclk-dividerd

vco div_5 en

fracdiv

pin_hd20 pclk/& 75 BEEHVCO / 5Fi15, HF5E clock i T 14

pre-pll-fractional-feedback-divider

post pll config F IS HH W T %



ZH B

tmdsclock HDMIi H 43 3% % Btmds clock

prediv post-pll-pre-divider
fbdiv post-pll-feedback-divider
postdiv post-pll-post-divider

A AAS, POST-PLLEC B FRARYE A 40 A0 A 2, FLAE & s
1--RK322X 5RK322XH P HIFE F, tmds clockA74.25Mhz K LA FBC B
2--RK322XHE=0 . tmds clock A74.25Mhz 5 UL R IEC B

version 3--RK322X 5RK322XH#5 7, tmds clockN74.25MhzbL FIECE, P& B A E
4--RK322XE 485/ POST VCON1080Mhzitt AFa%E, N270Mhzit T/ERaE, 758
X 55 Hok

8--RK3528 L H L B

PL TMDS CLOCK A 74.25Mhz, RK3328 &= A, POST-PLL Mg ik AL T

1. B EfE post pll cfg table FHR#E TMDS CLOCK & E|%} M X [H]. 41 TMDS CLOCK A
74.25Mhz I, 33.75Mhz < TMDS CLOCK <= 74.25Mhz, & 2 5% B[] — T :

{74250000, 1, 40, 8, 1},
{74250000, 18, 80, 8, 2},

2. RIS A — 2%, AT & RK3328 7=/, TMDS CLOCK <= 74.25Mhz, FFi LA version
BE PR 2, Pl &ikE.

{74250000, 18, 80, 8, 2},

3. AT B N: prediv=18, fbdiv=280, postdiv=8. 7£ LINUX 3.10 WIZHIIKF AR struct
ext pll config tab "I ppll nd, ppll nf, ppll no =i, M /& RK3328 &/~ ) TMDS
CLOCK <= 74.25Mhz, JfrlA7 %P8 N7E RK322XH_V1_PLL_TABLE X4,

2.1.9.3 RK3288/RK3368/RK3399/RK356X #73¥ PLL it B

RK3288/RK3368/RK3399/RK356X [] HDMI-PHY-PLL L & {17 {f rockchip mpll cfg Al
rockchip mpll cfg 420 .

static const struct dw hdmi mpll config rockchip mpll cfg[] = {
{
30666000, {
{ 0x00b3, 0x0000 },
{ 0x2153, 0x0000 },
{ 0x40£3, 0x0000 },
3y
beoo A
36800000, {
{ 0x00b3, 0x0000 },
{ 0x2153, 0x0000 },
{ 0x40a2, 0x0001 },
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46000000, |
{ 0x00b3, 0x0000 },
{ 0x2142, 0x0001 1},
{ 0x40a2, 0x0001 1},

kernel/drivers/gpu/drm/rockchip/dw_hdmi-rockchip.c

HH rockchip mp11l cfg A RGB/YUV444/YUV422 IALE, rockchip mpll cfg 420 A YUV420
PIC &

é%*@ﬁt dw_hdmi mpll config ﬁéﬁ(ﬁﬂ7<:

struct dw_hdmi mpll config {
unsigned long mpixelclock;
struct {
ul6 cpce;
ul6 gmp;
} res[DW HDMI RES MAX];
}i

H IS T -
S wH
mpixelclock BRI b
cpee OPMODE_PLLCFG % ff#{H
gmp PLLGMPCTRL % f7#+H

PA rockchip mpll cfg qﬂﬁﬁiﬁAQQﬁﬁﬂiiﬁgWﬂ:

static const struct dw hdmi mpll config rockchip mpll cfg[] = {
{
30666000, {
{ 0x00b3, 0x0000 },
{ 0x2153, 0x0000 },
{ 0x40£3, 0x0000 },
}
b Ao

5, HDMI 324 A2 B EEMR 2ON YUVA20, #542&, N rockchip mpll cfg 420, 7k
# rockchip mpll cfg 30666000 KGN #hA 30666000 & LA R H /) #FRIEH %S, |
0x00b3, 0x0000 } . { 0x2153, 0x0000 } . { Ox40f3, 0x0000 } =JURIKXIM RN 8 BIT. 10
BIT. 12 BIT (HTi Rockchip 75 % SEFr A SCRF 8/10 bit BiFpi) 550 15 BCE

TS 300 BUE 7 24 % PHY i DATASHEET 3REX, ¥ 75 ZL#r 1% HDMI-PHY-PLL fit &, W LLIa] FAE 2
HITRRMG RN B, SRERIE LR, HH A ERME] rockchip mpll cfg B

rockchip mpll cfg 420 i,



2.1.9.4 RK3588/RK3576 ¥ PLL it B

RK3588/RK3576 IREN T Hr AshiH4 PLL %, SR AFESERE.
PLL 73 BCoRmS 1 UL 2.1.4,

2.1.10 ¥T FF & #0

3368 F1 3288 ZRik HDMI B -£F1 Codec A, FHHAE B T :

&hdmi analog sound {

status = "okay";

3399 H i HDMI A 41 DP A -

&¢hdmi dp sound {

status = "okay";

2.2 Android B RHELEE

Rockchip 7 Android e/~ HEZENEIN T —Le KGR e, FTHBVE S REBS AR IS 75 R IC & R .

221 FRIEREARE
& e BB
sys.hwc.device.primary - — NI
WHE ROy B
vendor.hwe.device.primary (Android 9.0 J5 1§ ) S ”
sys.hwc.device.extend . _ o
Y BE R OO R 2

vendor.hwe.device.extend (Android 9.0 J5{H )
PL_EPRA & PR B B rTInAE P S L B H 3% T M system.prop B, 4

device/rockchip/rk3368/rk3368 box/system.prop

BOINE LT (BP L BB ERBCE R, ASCFRrRRERE (W1 CVBS/MIPI/LVDS %5) 2{EAF R, Sk
WA (40 HDMUI/DP 45) £{E R E]E .
BEE. BMEREE NS0, i RK3399 BOX SDK B\ KA E, HDMIfEAEE, DP1E

N .

sys.hwc.device.primary=HDMI-A

sys.hwc.device.extend=DP

9.0 J& SR P UK :
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vendor.hwc.device.primary=HDMI-A

vendor.hwc.device.extend=DP

HE/REREZANEREOR, e SRR G % & . FHIWRK3368 BOX SDKER K H IMALE :

sys.hwc.device.primary=HDMI-A, TV

9.02 J5 & PE Uk

vendor.hwc.device.primary=HDMI-A, TV

2 HDMI AR, FRAEH HDMIAE v 7R, HDMI kiR, FERAMEH CVBS fENER.

ER: BT EER framebuffer 73 HFRTIEANS LS, AWML SRR, RIFRE—
F R framebuffer 7 HE% .

FTHEHEOLIRAI LIS I hardware/rockchip/hwcomposer/drmresources.cpp HpE X

struct type name connector type names[] = {
{ DRM_MODE_CONNECTOR Unknown, "unknown" },//AK1HEM
DRM MODE_CONNECTOR VGA, "VGA" }, //VGA
DRM MODE CONNECTOR DVII, "DVI-I" },//DVI, BAH
DRM MODE_CONNECTOR DVID, "DVI-D" },//DVI, BAHF
DRM MODE CONNECTOR DVIA, "DVI-A" },//DVI, BAIH

DRM MODE_CONNECTOR_ Composite, "composite" },//A3CHf

DRM MODE CONNECTOR SVIDEO, "s-video" },//SHiTf

DRM MODE_CONNECTOR LVDS, "LVDS" },//LVDS

DRM MODE CONNECTOR_ Component, "component" },///tE{S55YPbPr
DRM MODE_CONNECTOR 9PinDIN, "9-pin DIN" },//AZHE

DRM MODE CONNECTOR DisplayPort, "DP" },//DP

DRM MODE CONNECTOR HDMIA, "HDMI-A" },//HDMI AZI[

DRM MODE_CONNECTOR HDMIB, "HDMI-B" },//HDMI BEI[, A>CHf
DRM MODE CONNECTOR TV, "TV" },// CVBS
DRM_MODE_CONNECTOR_eDP, "eDP" },//EDP

DRM MODE_CONNECTOR VIRTUAL, "Virtual" },//A3¥HF

{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{ DRM_MODE CONNECTOR DSI, "DSI" },//MIPI

222 FRIBREOLRN

AT LAE ST PAR PR R R 20 ) ) T s A 4 R AR

J& Y ThRe vt Bl

sys.hwc.device.main

gate = N A SO ]
vendor.hwe.device.main(Android 9.0 J51# ) £ S E B O ih 2

sys.hwc.device.aux

P 4 R P A
vendor.hwe.device.main (Android 9.0 51 H) ik
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2.2.3 Framebuffer 7 ¥ Z it B

Framebuffer 73 #5572 UL 24| R 0 #5%, 5 HDMI #i i 0#8 R AN . Framebuffer 73 #1% 5 HDMI
it o HERAFIR, SHHTAHN AR T LLERCE LR B MR B Framebuffer 4> #3R :

persist.sys.framebuffer.main=1920x1080
9.0 Je JE U

persist.vendor.framebuffer.main=1920x1080

224 RIS IEEE

UG AR B e HE Rl 22, A Se 7 B0 P SR AT 2, [RIAE SDK ) HWC ABEER o 7y
PR AT TLUE. R T A R 2O 0 HER AT I

device/rockchip/common/resolution white.xml

HWC AR AEAZIE B ST RIAG 1 2 HE A AT 1L D8 i Ja fi A i 4 B, 1% XML AR R — A
resolution HLiE 1 —MREW L I JE NI 0, H P PRANI) 2 LT
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i 5E X
clock
hdisplay
hsync_start
hsync_end
htotal
hskew
vdisplay
vsync_start
vsync_end
vtotal
vscan

vrefresh

flags

vic

FLAA BB LR

WA

4RI
TEMGR
TR ERBEGER
TR ERER
—ArEBER
T2, ¥

WL A
I AT
— WU TR
WEFH 5, B 0
SRR AR

flags f € LR
DRM_MODE_FLAG_PHSYNC (1<<0)
DRM_MODE_FLAG NHSYNC (1<<1)
DRM_MODE_FLAG_PVSYNC (1<<2)
DRM_MODE_FLAG_NVSYNC (1<<3)
DRM_MODE_FLAG INTERLACE (1<<4)

HDMI FreEXT B g X H VIC {5, SMHDMIbREF A 2 X E 0



- htotal >

44— hsync_end >

4——— hsyncstat ——— | ;

-l hdisplay - -

A A y A
s 4
J 2
J Y
Y
_____________________________ »Y
2.2.5 HDMI # B i% IR

ARG BLE app ATLL UL _EXF 2417 (1) HDMI 703 5 55 @ PE#EAT 2 20

FAREYR T ~H HDMI T,  android7.X 52BN ERY;  android 8.X K& LL_EFEXT device T W= H
X, NI E RS T:

BOARD SHOW HDMI SETTING := true

Ul AR B RBIRRIRE, WMEEN, S package/apps/Settings HILHEH, Xt
HdmiSettings.java , BT NE:

int value = SystemProperties.getInt ("persist.hdmi.ui.state", ??°?);

AREGH 222 MEUE N 0: T REIGHEE UL 1. SaEREE UL 2: SREEIFE2 AN UIRE.
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2.3 WA
2.3.1 &EF VOP RE

PATUL T i & AT & F VOP IR
cat /sys/kenrel/debug/dri/0/summary

rk3399 box:/ # cat /d/dri/0/summary
VOP [ff900000.vop]: ACTIVE
Connector: HDMI-A
bus format[20825] output mode[f]
Display mode: 1920x1088p60
clk[1485008] real clk[148500] type[48] flag[5]
H: 1920 20608 2052 2200
V: 1080 1084 1089 1125
win@-0: ACTIVE
format: NV12 little-endian (©x3231564e)
Zpos: ©
src: pos[Ox0] rect[3840x1080]
dst: pos[ox8] rect[1920x1880]
buf[®]: addr: OxPPPOOOOOOebc7000 pitch: 7680 offset: O
buf[1]: addr: ox000000000ebc7000 pitch: 7680 offset: 8294400
winl-0: DISABLED
win2-0: ACTIVE
format: AB24 little-endian (8x34324241)
Zpos: 1
src: pos[Ox0] rect[29x37]
dst: pos[385x543] rect[29x37]
buf[6]: addr: oxPeEEOEEEO1abbee® pitch: 128 offset:
winZ-0: DISABLED
win2-1: DISABLED
win2-2: DISABLED
win3-0: DISABLED
win3-0: DISABLED
win3-1: DISABLED
win3-2: DISABLED
VOP [fT87T0000.vop]: DISABLED

7% RK3399 i&#: HDMI i ik 4% i LOG, AJ PAR ML =Fi{E .

e VOPIRA: VOPB AL TEREIRAS, VOPL AL T-2EHPIRE .

e VOP Xf R[] Connector K7 : VOPB #ith{5 5% HDMI, bus_format = 0x2025 7~ YUV444 8bit,
output_mode = 0x0f 7 VOP #ij i 5.2k y ROCKCHIP_OUT _MODE_AAAA, %t 1920x1080P60.
?ﬁfﬁﬁgbug}bnnatﬁﬂﬂiz uapi/linux/media-bus-format.h & X:

#define MEDIA BUS FMT RGB888 1X24 0x100a //RGB888
#define MEDIA BUS FMT RGB101010 1X30 0x1018 //RGB101010
#define MEDIA BUS FMT YUV8 1X24 0x2025 //YUV444 8bit
#define MEDIA BUS FMT YUV10 1X30 0x2016 //YUV444 10bit
#define MEDIA BUS FMT UYYVYY8 0 5X24 0x2026 //YUV420 8bit
#define MEDIA BUS FMT UYYVYY10 0 5xX30 0x2027 //YUV420 10bit

ﬁﬁﬁﬁﬁg(nnpu[}node[ﬂFﬁfZ drivers/gpu/drm/rockchip/rockchip drm vop.h E X


af://n683
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#define ROCKCHIP_OUT_MODE_P888
#define ROCKCHIP OUT MODE P666
#define ROCKCHIP OUT MODE P565
#define ROCKCHIP OUT MODE S888
#define ROCKCHIP OUT MODE S888 DUMMY 12
#define ROCKCHIP OUT MODE YUV420 14

o N BB O

/* for use special outface */
#define ROCKCHIP OUT MODE AAAA 15

e KEMEFE: win0 1 win2 {ffE, win2 buffer # N ARGB, buffer K/NA29x37; Hir& HON
29x37, A FMALKE (385, 543) o WinO buffer #3709 NV12, K/hJy3840x2160; HFRE 1k
/N 1920x1080, T A _EAARKR (0, 0) .

2.3.2 & & Connector RA

/sys/class/drm H3 F ] LR BIIKSEM SRR FTEZE RK3399 BOX “F4 DRM HR45#), AT
DLEFIEM T cardo-HDMI-A-1 Fl card0-Dp-1 PR NI, 43737~ HDMI #1 DP.

rk3399 box:/ $ 1ls /sys/class/drm/
card0-DP-1/ cardo/ renderD128/

cardd-HDMI-A-1/ controlD64/ version

PL cardo-upmI-a-1 A, HHEZRTFALLUE SO

 Enabled:f#fEIRA

o Status:’EERE

o Mode: i % H 7 HE %

o Modes: EH & SR 73 HE 241 3R

o Audioformat: %52 15 £ SCFF I 5 AiA% =X

o Edid:&E# %4 EDID, 7 LUEE A4 cat edid > /data/edid.bin fRAF FK.

233 &BF HDMI TIERS

IR S DU HEAZ, AT A HDMI AR

commit eaca91814449199bleb6ad0b9fel0bba2215497c97
Author: Zheng Yang <zhengyang@rock-chips.com>
Date: Mon Nov 27 16:56:21 2017 +0800

drm: bridge: dw-hdmi: add hdmi status debugfs node
LA F i 2 B 257 HDMI 4 RS

cat /sys/kernel/debug/dw-hdmi/status

HDMI Output Status: PHY disabled



af://n700
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HDMI Output Status: PHY enabled
Pixel Clk: 148500000Hz TMDS Clk: 148500000Hz
Color Format: YUv444 Color Depth: 8 bit
Colorimetry: ITU.BT709 EOTF: SDR

3: 0 yo: 0

yl: @
y2: 0
] white y:
max Llum: 8 min lum:
max cll: @ max fall: @

« HDMI Output Status 7R 477 PHY IR#A&, RA52 PHY (FREMIB %4 &4 JFEAT .
o Pixel Clk F7R Y Hi it 5 =1 B

e TMDS Clk 7~ H4Hi%i 1 HDMI character rate.

e Color Format F/nHith Mg A% 0, BUE RGB. YUV444, YUV422, YUV420.

e Color Depth F /iy tH B R L, HUH 8bit. 10bit. 12bit. 16bit.

o Colorimery FnHirth B EAR#E, HUE ITU.BT601. ITU.BIT709. ITU.BT2020.

« EOTF F/r%ith i HDR HOGFH 28 77 :0, A a0 N HUE:

EOTF P

Unsupported HDMIA X FF K IZEHDRAE &
Not Defined KT N

Off AR IEHDRAE

SDR X F1SDR fH £&

ST2084 K HIST2084 EOTF i £
HLG K HIHLG EOTF ih £

e (x0, y0O). (x1, yl)» (x2, y2). (whitex, whitey). max lum. min lum. max cll. maxfall V4
HDR #fiA 75 &, R4 EOTF{4y SDR. ST2084. HLG {HI 4 £&477E.

AT LA T i T LA E HDMI 4% il 85 55 17 45 -

cat /sys/kenrel/debug/dw-hdmi/ctrl

LA iy RAE A A7 4, Bl EAETR0x 100075 745 )9 OxF8, Hi A i

echo 1000 f8 > /sys/kenrel/debug/dw-hdmi/ctrl

RK3288. RK3368. RK3399 ‘& n] LLH LN iv4 & F HDMI PHY F174%:

cat /sys/kenrel/debug/dw-hdmi/phy

B PHY A7 a5 5iaH8820, BlIniEi 0x06 ZF77 2%/ 0x8002, Hr N fin4:

echo 06 8002 > /sys/kenrel/debug/dw-hdmi/phy



2.3.4 & F HDMI CEC ‘R&

PAT LA T i 4 #% HDMI CEC R :

cat /sys/kernel/debug/cec/cecO/status

configured: 1
configuring: 0
phys_addr: 2.0.0.0
number of LAs: 1
LA mask: 0x0010
has CeEC follower (in passthrough mode)
pending transmits: 0

FTENSE R0 b KPR

configured 7R cec adapter & SHELE EH, 1 AMETE, 0 ARTEHE.

configuring 7R cec adapter &7 IEERCE, 1 NIETE, 0 ARCHEEHEBCRITIGECHE .

phys_addr IR cec FIPELHLbE, ARSREUHHLEER A £.LE1.

number of LAs &/~ 1% cec WA ME b E, KHaksan 1, WbEn 2.

LA mask F/~4HT40E M 4N, RAARUES (1 << e Rl o . BUEDY 0x0010

W, A8 460N 1, WU ST EhE Dy 4, BUEDN 0x0800 B, 4 11 6/E 8 1, MUY
AT FRE ALY 1L WR IR E AL ATIZ R AL 2 0x0000.

has CEC follower &7~ AT EIT cec ¥4 B2 1 FJZH P28 (Al 42, in passthrough mode 7Kk kernel

AN Ab PR cec core message, [ 24 Fiken FEH P A AL,

pending transmits K7 24§ IEH 2 D FEKIEH cec THE

2.3.5 5&iHl 5 58/22 F HDMI

s i f G HDMI:

echo on > /sys/class/drm/card0-HDMI-A-1/status

31 2% FH HDMI:

echo off > /sys/class/drm/card0-HDMI-A-1/status

PR A AL

echo detect > /sys/class/drm/card0-HDMI-A-1/status

23.6 TR EBE SR

7£ Android R4, AT REBIEN T XOREE 7 F . Ak, 4 7 4E Android (1) setting H
WE S HERE, SN B ER S E, LR 3n.
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2.3.6.1 Android 7.x & Android 8.x 7 H % B

J& 1 L]

persist.sys.resolution.main WEERIE, ZEONZ RO T, TER3.2475.
persist.sys.resolution.aux WEBIFD PR, SEONZT PR T, T 3.2.475,
sys.display.timeline Fil SR TR e, AR BT R R R I —.

i1 persist.sys.resolution.main PAK persist.sys.resolution.aux W HERIFSHR, FIK
WHEEHEWN sys.display.timeline (BRHAMN 1) FEATH SN RAREEHUL ERIEDH 0 PR AR, 61
wr:

o W EAk60:

setprop persist.sys.resolution.main 3840x2160@60-3840-4016-4104-4400-2160-
2168-2178-2250-5
setprop sys.display.timeline 1

o X'E 1080p60:

setprop persist.sys.resolution.main 1920x1080@60-1920-2008-2052-2200-1080-
1084-1089-1125-5
setprop sys.display.timeline 2

o W HET20P60:

setprop persist.sys.resolution.main 1280x720@60.00-1390-1430-1650-725-730-
750-5
setprop sys.display.timeline 3

o B E480P60:

setprop persist.sys.resolution.main 720x480@59.94-736-798-858-489-495-525-a
setprop sys.display.timeline 4

2.3.6.2 Android 9.0 X% VA L fRA PR EE

Android 9.0 #TIHIRANEL & 73 R @ A B X, 75 ZARYE HWC AT IX 45 T Android 9.0 SDK
DL B & Android ARAS #E F HE 7k .

commit 6£772a162893dd0242b6644fa32166elacl5b2c0

Author: libin <bin.li@rock-chips.com>

Date: Wed May 12 15:00:05 2021 +0800
DrmConnector : Add UpdateDisplayMode function

In order to adapt to the three-screen version.

The hwc switching resolution will be in accordance with

the following priority:


af://n801
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l.persist.vendor.resolution.<Connector-type>-<Connector-ID>
2.persist.vendor.resolution.main (aux)
3.baseparameter (i1f exist)

4.use "Auto"
Version: 1.1.137

Signed-off-by: libin <bin.li@rock-chips.com>
Change-Id: I73e216047ed5423929d7a091572d717c4f£fdf50c

2 HWC AU 65 BL SR A, A F 2 B s 1«

J& 1 i B

persist.vendor.resolution. HDMI- B'E HDMIO 952, #1E HDMIL N 2& HDMI-A-1, S5~
A0 IR, VRO 3.2.475

vendor.display.timeline Rl RoRmf T 2R, R ER SRR —.

ISR HWC A E L JE P, A58 A2 IF R 12k -

J& Ui B

persist.vendor.resolution.main WE TSR, SHONZI RN T, I 3.2.475.
persist.vendor.resolution.aux WEREIF YR, SEONZ PR T, EI 3.2.475.
vendor.display.timeline FillEr R R A 2R, BRI BRI R R RN —.

ﬁﬁfi persist.vendor.resolution.main Elli persist.vendor.resolution.aux t&%ijz%ﬂﬁ?é}%%
R, BIRKETHEH vendor.display.timeline (BRNN 1)FHATH3) WRARE S HIUL FERAELEH 7 7%
FAEK, FlIFWT:

4 iﬁ§_4k60

setprop persist.vendor.resolution.main 3840x2160@60-3840-4016-4104-4400-2160-
2168-2178-2250-5

setprop vendor.display.timeline 1

o ¥ 1080p60:

setprop persist.vendor.resolution.main 1920x1080@60-1920-2008-2052-2200-1080~
1084-1089-1125-5

setprop vendor.display.timeline 2

o & E720P60:

setprop persist.vendor.resolution.main 1280x720@60.00-1390-1430-1650-725-730-
750-5

setprop vendor.display.timeline 3

o & E480P60:



setprop persist.vendor.resolution.main 720x480@59.94-736-798-858-489-495-525~
a

setprop vendor.display.timeline 4

23.7 AT R EHR

£ Android £t ATUUH e AT BEE R PER T SORBCE SN, BhAh, )7 1E Android ] setting H1
B, SR RYEE M S PBE, R TR

2.3.7.1 Android 7.x & Android 8.x Fita ik B

J& g

WEERBE, SHCN: BER -5
B EER By RGB, 0K 8 bit (24 bit) , NSHCK
RGB-8bit
RS A
RGB
persist.sys.color.main YCBCR444
YCBCR422
YCBCR420
SRR -
8bit
10bit

persist.sys.color.aux WERIFBE, SHFEFERF.

sys.display.timeline FillEr R R A 2R, BRI BRI R R BN —.

pihus persist.sys.color.main PL & persist.sys.color.aux WE YR REAE, SRWESSER
sys.display.timeline (FFXNN 1) F#EATH5) ARG EHUI MHEREMHISEAR, HlFaTF:

setprop persist.sys.color.main RGB-8bit

setprop sys.display.timeline 1

K it 5 B N RGB, % 8 bit (RGB 24 bit) .

2.3.7.2 Android 9.0 & U\ E R A B % B

5 3.3.6.2 AR B E > FR AR, BTIH Android ARAE F R4 1 B B PEAS ]

commit 6£772a162893dd0242b6644fa32166elacl5b2c0

Author: libin <bin.li@rock-chips.com>

Date: Wed May 12 15:00:05 2021 +0800
DrmConnector : Add UpdateDisplayMode function

In order to adapt to the three-screen version.

The hwc switching resolution will be in accordance with


af://n871
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the

Sw NN R

following priority:

.persist.vendor.resolution.<Connector-type>-<Connector-ID>
.persist.vendor.resolution.main (aux)
.baseparameter (if exist)

.use "Auto"

Version: 1.1.137

Signed-off-by: libin <bin.li@rock-chips.com>
Change-Id: I73e216047ed5423929d7a091572d717c4£f£df50¢c

2 HWC RS E DL B3RS, A K2 W s 1 «

J& %

Ui

% E HDMIO Fith, #i%E HDMI1 ;& HDMI-A-1, SN Bifotg

VSRV

BIANAE L B0 RGB,  {GiF 8 bit (24 bit) , MIB%N

RGB-8bit
SRR A

persist.vendor.color. HDMI- RGB

A-0

YCBCR444
YCBCR422
YCBCR420
SCRFEIRA -
8bit

10bit

vendor.display.timeline T RIS T4, BRI BB 2 HER R —

R HWC AN B Jm PR, A8 02 1H i s k-

J& 1

A
WEIEFHE, SHON: FEkA-aR

B AR L B i N RGB, IR 8 bit (24 bit) , NBHN

RGB-8bit
SRR A
RGB

persist.vendor.color.main YCBCR444

YCBCR422
YCBCR420
SCRFEIRAT -
8bit

10bit

persist.vendor.color.aux WERI T, SHFEFRF.

vendor.display.timeline FillEr R A 2, BRI B R R BN —.

ﬁﬁii persist.vendor.color.main Elli persist.vendor.color.aux t&%ijzéﬂﬁiéﬁfé, €§Zﬁt%éi§ﬁ

B Hl vendor.display.timeline (BN 1) FHEATRE B RARSE 5T UL B HIE@ A2, 67

F



setprop persist.vendor.color.main RGB-8bit

setprop vendor.display.timeline 1

K gt 5 B N RGB, % 8 bit (RGB 24 bit) .

238 BEITH

AN R P T A7 AR 22 5, T S /s ) A7 6 I TR L BV B, B AT PR AL SF I SR AT A
BEE M FARCRIR BTN, UB IR L

£ Android R i, W LA AT BEE B IER DT ORI E I 4. Ah, 27 £ Android ] setting
wrrblik B, BESME, N RE MRS E, VRN AU .

2.3.8.1 Android 7.x & Android 8.x iF & E

J& 1 wH

WEEEH, B overscan left,top,right,bottom

left. top. rights bottom 73 AN L. £ FUUAS T RS HRHE,
/MEN 1, BRAE B JEME persist.sys.overscan.max & X, U
persist.sys.overscan.max NF1E, BRIAHL 100,

persist.sys.overscan.main

persist.sys.overscan.aux wWERI LR, S8EEE.

Bt

setprop persist.sys.overscan.main "overscan 70,70,70,70"

KD T7 i 4t v BN 70,

2.3.8.2 Android 9.0 X U\ ER A HH & E

%% 33.6.2 UiH], 1R¥E Android JRASIE R BT RE .
%ﬁﬁiﬁ%ﬂt:

Ja L

¥ HDMIO Fifh, # % E HDMIL & HDMI-A-1, J&PA%
overscan left,top,right,bottom

left, top, right, bottom Z3%IA% . E. fi. FUUATT RIS
8, H/MEN 1, & KAEHJEM persist.vendor.overscan.max & X,
41 persist.vendor.overscan.max ANF7E, ERIAEL 100,

persist.vendor.overscan. HDMI-
A-0

I 1 -


af://n921
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J& 1 L]

WE T LT, BRI overscan left,top,right,bottom

left, top, right, bottom Zr% 474 b A5 NPUANTT A B4
&, &/MEAN 1, BRAEHJEM: persist.vendor.overscan.max € 3, Ul
persist.vendor.overscan.max NA77E, ERIAEX 100,

persist.vendor.overscan.main

persist.vendor.overscan.aux wERFLRE, SHEERF.

#5740 F
setprop persist.vendor.overscan.main "overscan 70,70,70,70"

B T7 A e B N 70,

239WEBE=E. NHE., MHNE. A F

£ Android R i, W LA dr AT B E R L 7 SOk I EIX S K. Bb4h, 47 7E Android ] setting
PR DL EIX S WESEMA, WA R AR SR E, TR T A .

2.3.9.1 Android 7.x & Android 8.x =E. XLE. WAE. AEFKE

BCSH B v H W
. " . persist.sys.brightness.main
ol I, 0-100, BRIME 50 _ ,
persist.sys.brightness.aux
. - ersist.sys.contrast.main
i He g BILHL, 0-100, BRIME 50 PemIsLeY
persist.sys.contrast.aux
ersist.sys.saturation.main
Az BT 0-100, BRIM 50 PemisLey ,
persist.sys.saturation.aux
" = ersist.sys.hue.main
s TG, 0-100, BRIAE 50 SRR
persist.sys.hue.aux
20

setprop persist.sys.brightness.main 70

setprop vendor.display.timeline 1

T persist.sys.brightness.main WEERRE, BRNEETEN vendor.display.timeline

(BRI 1) FEEAT R Bl AR5 ST U BRI E AR A2

2.3.9.2 Android 9.0 X VA EARAZE . MNE. WAE, AFRE

%2 3.3.6.2 Ui, R Android BRAIEFR BT IR E .
HRR JE M


af://n962
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BCSH B AE YE Bl B

SO BIEL, 0-100, ERIAE S0 persist.vendor.brightness. HDMI-A-0
X ERE BILH, 0-100, BRIAE 50 persist.vendor.contrast. HDMI-A-0
T E BIEL, 0-100, ERIAME 50 persist.vendor.saturation. HDMI-A-0
R BIE, 0-100, ZRIAE 50 persist.vendor.hue. HDMI-A-0
BCSH BEEH wH
22 TIHL 0- 100, B 50 pers%st.vendor.br%ghtness.main
persist.vendor.brightness.aux
ersist.vendor.contrast.main
H L I, 0-100, BIME 50 pers!
persist.vendor.contrast.aux
. - ersist.vendor.saturation.main
AR LA, 0-100, EBRIME 50 perst :
persist.vendor.saturation.aux
” - ersist.vendor.hue.main
s BIGEL, 0-100, BRIAHE 50 2o
persist.vendor.hue.aux
U

setprop persist.vendor.brightness.main 70

setprop sys.display.timeline 1
T persist.vendor.brightness.main WEB Y RESE, SRKESEE
vendor.display.timeline (YQL(jJD 1) FRHEAT R B SRR 5 BE 3T UL B0 2 B A 2K

2.4 H WA B HEE

241 WABTI#B A HR, BURAEESEBEANIRRETARE, HAN
x, BAEREBEROARA. RE&

1. #IAHDMIS | H%, @4l 3.3.2,

2. [ZKHDMIZ #2%, FHHMEER IEW B, @i 3.3.6.

3. EIREFHDMIZE, FHHEARER IEH Eow.

4 WIRL 2, 3R E [, — %5 HDMI YRS SR Ea %, FEREME, iR HDMI
G 5d— .

5. % HDMI {5 S Ak br, A LUEIEE% HDMI PHY KB #1715 S HH%, &% 3.1.7.
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2.4.2 TSRS AL SRR T AE 5 B A S

F B W AZARED dts P& 5§ ALY DDR A2 MiZhRe, & ATERE auto-freg-en = <0>; KM HBNE

dmc: dmc {
compatible = "rockchip,rk3328-dmc";
devfreg-events = <&dfi>;
clocks = <&cru SCLK DDRCLK>;
clock-names = "dmc clk";
operating-points-v2 = <&dmc_opp table>;
ddr timing = <&ddr timing>;
upthreshold = <40>;
downdifferential = <20>;

system-status-freq = <

/*system status freq(KHz) */
SYS_STATUS_ NORMAL 786000
SYS_STATUS_ REBOOT 786000
SYS STATUS SUSPEND 786000
SYS STATUS_VIDEO 1080P 786000
SYS_STATUS VIDEO 4K 786000

SYS STATUS VIDEO 4K 10B 933000
SYS STATUS PERFORMANCE 933000
SYS_STATUS BOOST 933000

>;

auto-min-freq = <786000>;

auto-freg-en = <0>;

#cooling-cells = <2>;

status = "disabled";

243 M HEMRITLES. BRE. R

1. #IAHDMI RT3 HE%, 403
2. [RKHDMIZ# %, FHHEMAESIER 2, I 3.3.60
3. BT FTHDMIZE, & HALEER B

4. GRPRR 20 3 ATLUKE I, — S
fEsi—B .
5. Wi HDMI {5 5 Rikhr, A LLUEL % HDMI PHY HIBCE HHT(E S A%, 5% 3.1.7,

6. %X HDMI {5 5 ikbr, AI2iME LT & 17 33 MH -

an

DMI VB G S AN AR, TEREMM, M HDMI

kernel\drivers\gpu\drm\bridge\synopsys\dw-hdmi.c

/* HDMI Initialization Step B.4 */
static void dw_hdmi enable video path(struct dw_hdmi *hdmi)
{

/* control period minimum duration */

hdmi writeb (hdmi, 12, HDMI_FC CTRLDUR) ;

¥ HDMI_FC_CTRLDUR HMEZB AR (K 223) F R Rk E IR .
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2.4.4 FEUEDID KR, fnf i BB HER

Commit 727e0£fe68d8£f422698f4e257cb7c04£90b8692c0

Author: xuhuicong xhc@rock-chips.com

Date: Tue Sep 26 17:32:56 2017 +0800

drm/edid: output common tv resolution and hdmi mode if no read the correct edid
Change-Id: Ib7379340e8c1d59382553d21b60165fe5fb371e8

Signed-off-by: xuhuicong xhc@rock-chips.com

A L IAARSCHER by (280 des_modes MO, XA VIC 1, i FI{LRSsH ) 4 X451 720P60 15
B

kernel\drivers\gpu\drm\bridge\synopsys\dw-hdmi.c

static int dw_hdmi connector get modes (struct drm connector *connector)
{
struct dw_hdmi *hdmi = container of (connector, struct dw_hdmi,
connector) ;
struct edid *edid;
struct drm display mode *mode;
const u8 def modes([6] = {4, 16, 31, 19, 17, 2};

struct drm display info *info = &connector->display info;

2.4.5 SR 5 H 18 € 4 PR
M ETCA EDID PR,  sm il 5 AN > HE 2R A, RK3288/RK3368/RK3399/RK356X it 4 A fA% &
B TR

commit b318£f175080ca98173d75fcf436beeee64092303

Author: Algea Cao <algea.caol@rock-chips.com>

Date: Fri Nov 17 09:55:52 2023 +0800

drm/bridge: synopsys: Support hdmi force output

Support hdmi output specific resolution and color format

regardless of whether hdmi is connected.

Signed-off-by: Algea Cao <algea.cao@rock-chips.com>
Change-Id: I228a74d128aa818166£589798897729473d97610

RK3588/RK3576 #fi ik Ml fLiZ 2 B & L N 238
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commit ed5631fa515a297b45cef5al330b516£56e113dc
Author: Algea Cao <algea.caol@rock-chips.com>
Date: Thu Dec 28 10:16:17 2023 +0800

drm/bridge: dw-hdmi-gp: Support hdmi force output

Support hdmi output specific resolution and color format

regardless of whether hdmi is connected.

Signed-off-by: Algea Cao <algea.cao@rock-chips.com>
Change-Id: I3f18aeb04427846e06b6a4397ad4c6df77bbbcab2

AHEELLERES, WA ELFE DTS i) ELERC BT 7 B 70 S A o

&hdmi {

status = "okay";

force-output;

force-bus-format = <MEDIA BUS FMT RGB888 1X24>;

force timing {
clock-frequency = <594000000>;
hactive = <3840>;
vactive = <2160>;
hback-porch = <296>;
hfront-porch = <176>;
vback-porch = <72>;
viront-porch = <8>;
hsync-len = <88>;
vsync—-len = <10>;
hsync-active = <1>;
vsync-active = <1>;
de-active = <0>;

pixelclk-active = <0>;
}i

1. force-output : Fnikffil%ith HDMI 73 ## % ] FLAG.
2. force-bus-format : HRflI%H 5 E R .
3. force timing: 5 il B o AR S ) 20 MR T

PRI A A R, A TR



diff --git d/dl1VElf-qpu/dlmfbl1dqe;syn0p ys/dw-hdmi.c b/drivers/gpu/drm/bridge/synopsys/dw-hdmi.c
index 5ed021b..9a7f18c 100
-—- a’dr1vers;gpu’drm;br1dge/;vn0p5vsﬁdw hdmi.c
+++ bfdr1wer3/gpufdrm/br1dge synopsys /dw-hdmi
static int dw_hdmi_co or s(struct drm_connector *connector)

struct hdr_stat

info.hdmi.hdr_panel_metad:

int i, ret = :
connector)
retur

edid = drm_get_e

if (edid) {

diff --git a/d|1v
index bdc96cd4.
-—- a’dr1vers;gpu’drm;rockch1p£dv hdmi-rockchip.c
=+ bfdr1werg/gpufdrm/rcckch1p;
|deIru(t drm_co
ould check

1. 3E def mode HALAIH— MEBBIT T 20 HERIS LT VIC.
2. edid = NULL; SN EDID BHURICHEE, AE A BAH B3] EDID #i58H14% def_modes 17>
3. QR EORAE R 4K R, B EER R BRI B, ARERS 4K 7 AR R R A

FEERENZ, w4 HDMI 2.0 (4K30LL B R UL R #ERr, FEAA SINK die 5 5 Bk T
SCDC ilf5. M FHE SCDC Bfs, MULAFIE HDMI DDC ThfEIEH . Hikl&drr, A4 HDMI
A o

2.4.6 Recovery HDMI G & 7~

Recovery NANSCRIAUE, WASCRAER . #HZM HDMI Box, WRAME AN MES, wEinan
L, MRETEE HDMI L.

diff --git a/minui/graphics_drm.cpp b/minui/graphics_drm.cpp
index 03e33b?..f4d52 100644
- a/minui/graph1cr_drm.cpp
+++ b/minui/graphics_drm.cpp
static drmModeConnector *find_main_monitor(int fd, drmModeRes *resources,

DO D I connectors. Those are the main screens
unf1qned kConnectorPriority[] =

DRM ”ﬂDF_CﬂNhFCTﬂR_IMDﬁ,

2.4.7 settings J0i% 1% B HDMI 73 Hf %

LOEHA 3.2.1 R ERIGEACE R R IEM, 3.2.5 IR E S 75 E
2. 1WA 3.3.6 TP E MERC B A2 75 IEA -

3. %2 Android 9.X & UL E RS, 7525 RkOutputManager AR5 . 3399 UHD 7 5B 21 L R #2528
o

o
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Author: wh <wangha )ck—chips. com
Date: Ved Apr 3 15: nh Ob 2019 +0800

rk3399: mid add hdmi config

Change—-1Id: 10705b537f9fel10bb06ae6390c
Signed-off-by: wh <wanghang! u?k_Chl,;.f?

wh@ubuntu: /3399 9. 0/device/rockchip/rk

4.9.0 HABF & FTAT LAHMIFNT, M T 82480 TR AT 58 source Al lunch XM 4 5, AT
get build var DEVICE MANIFEST FILE, 2x4TEV4RTHTIH M manifest SCHF, Blungih h:
device/rockchip/common/manifest.xml , FE AU INE] manifest SCAFEH

<hal format="hidl">
<name>rockchip.hardware.outputmanager</name>
<transport>hwbinder</transport>
<version>1.0</version>
<interface>
<name>IRkOutputManager</name>
<instance>default</instance>
</interface>

</hal>

2.4.8 DDR 7 & A 2 S 2 i) 8

UNSRAE 4K I 20 T, HHELIN D7 B IR SR (R ), BN N log & 75 A LR AT ED:
[drm:vop isr] ERROR POST BUF EMPTY irq err

A LA EFTERIA DDR 4 AN 2 FEU R, 2%
{Rockchip RK3399 Developer Guide Android7.1 Software CN&EN.pdf) [ 9.7 FiHEATALEE,

2.4.9 4K UI #8335 |a] {5

1. 2B —EE 4K UI?

4K UL HHRGRIER L, S RAESCRE] 4K25Hz A7, AHEFEMEH 4K UL. G 2 AR R ik
4K AE R A E 4K B, ST DAASTT S E 4K UL RGEERIA AT Cae A0 F 30 v 28 vl LS
Fo

2. INfTAC & 4K UI?
5% 3.2.3 71, ¥ Framebuffer X ALE N 4K,
3. B % 4K Ul 2 5 BN BEDDR 4 56 1) f, 155% 3.4.10 AT AL B,


af://n1115
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2.4.10 setting 7 HDMI 43 # R 5| R &K H 4K 5 PR

1 BN AL 75 5CHF 4K AR
2. PATLA R4, Hil A% HDMI 23R 5 R R B A 4K K

cat /sys/class/drm/card0-HDMI-A-1/modes

3. WS FR AR P A 4K R, S VOP F4& (RK3288. RK3399) i\ HDMI J& 1546 & &
VOPB. B2 1% AL 4K-50/60Hz A8 YUVA20, 4Ri-FEATERX A mBA PR CEE 30
HDMI f = iR IESH S | R

4. NI HDMI 23 HER 5K A& 4K 20 8%, T setting I R T BAUEZ0HER, iEHIA
HEZ B REAE TSR (3% 3247

2.4.11 RK3588 setting ' HDMI 2 ¥ R 5| K H % 8K 43 F R

1. BN R B B R LR T HDMI 2.1 A kA, K24 sK MM FE TR E, BWAS
H 8K R,
2. #ik VOP ACLK 2% B N T 800 Mhz, ¥ 3.1.5.

2.4.12 RK3588/RK3576 HDMI SK/4K120 % ¥R NRFE. ExRE

1. WA ) HDMI 245 /2 759 HDMI 2.1 2845 . HDMI 2.1 43 #0258 ] HDMI 2.1 2845,
2. #4t HDMI JE 3 K / PCB Bt RK #1455 4%
3. R R AR S S HEAT ST IR EL Al 45 B 4% i1 RKORE: 9206 58 33547 ST Mk

2.4.13 HDMI \iE HiE R KA S

U SRS e & HEAT HDMI AAIE, 38 H A2 ANVAENU SR r MBS, 12380 B2 excel 12
v

T Y RVERME T J7 7 TUARRE, W 7 B
General Source CDF ~Sink CDF ~Repeater CDF - Rptr—Mini—Source ~Eptr-Mini-Sink ~Cable CDF ~CEC General CEC Features N

HDMI % T T BE AU IE T ZHH S %A 70 TR AR, SR A AN SCREFEEEThRE, AR 7 TOAN LIRS
A B

o General: —fHIERAMAIRMLINTIMH, HOAUHE . EH AR T3S HDMI ) —LIEARFE.
Wik 4 A )L HDMIIN £, 4 )14 HDMI OUT . #4 HDMI /275 32 4% HDCP, CEC 25 1)j68. %
S PUETE A IRGE T G20 R BT EIHS . 1 HDMI input_count 5 0 1%, T BR 1% % A3
#£ HDMI IN, Sink CDF %} T A


af://n1129
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Source/Sink/Bepeater Characteristics

Mus=t be filled out for any Source, Sink or Repeater. Do not fill out if Cable.

Product Category

Field Name Fiold Definition Choices Valuwe
HOMI_output _count How many HDKI output ports are on the product? 0¥ 1
HOMI_input_count How many HDKI input ports are on the product? 0. X 0
HOCP_Supported ls HDCP supported on the product? iN W

CEC Characteristics

Field Name Field Definition Choices Value
CEC_protocol |z CEC protocol supported? If thiz field is ™™, then iIN N

CEC CDF =shall be submitted.
Independent_CEC Are the CEC signals on input connectors iN M

independent? (Meaning: no physical connection
between inputs and the product has a logical address
of 0 for all inputs). [Mote: If the preduct has no HDRI
inputs, answer "N".]

CEC_root_device Does the product act as a CEC root device? (Meaning: [N il
the preduct is a Sink or Repeater and the product's
Phy=ical Address is 0.0.0.0 and the product’s EDID{=)
[if present] contain Source Physical Address of
P.0.0.0). [Mote: If the product has no HDWI inputs,

answer "N".]
HEAC Characteristics
Field Name Field Definition Choices Valuwe
HEC_supported ls HEC =supported? If this field i= ™™, then HEAC COF  [¥/N M
zhall be submitted.
ARC_supported ls ARC supported? If this field is ™™, then HEAC CDF [¥/N M

zhall be submitted.

e Source CDF: £ 4 HDMI OUT 1 (General 43 71 H 28 E % 4 /14> HDMI OUT )
FHIAE XA, Hoh— %7528 S HDMI OUT SR HHIREe 40 28, S s i (o b 0 25

Which HDMI output ports are covered by this section? ||p0rt1 u(type in port names/numbers)
Field Name [Field Definition Choices [Value

Electrical

Source_DDC_cap_power_on Should the DDC capacitance be measured with the  |Y/N N

product powered on? (Mote: HPD will be false during
measurement.)

Video

Source_HDMI_YChbCr Will the product transmit an HDMI video signal using |Y/MN N
YCbCr (4:4:4 or 4:2:2) pixel encoding under some
conditions (user selection, EDID indication etc.)?

Source_AVI_Required Is the product ever required to transmit an AVI YN Y
InfoFrame

Source_AVI|_Supported Does the product support the transmission of the AVI|Y/N Y
InfoFrame under some conditions?

Source_AVI_Info_Available Is any of the following information available and valid |Y/N Y

at the product?: Active Format Aspect Ratio, bar
widths, overscan vs. underscan, non-uniform picture
scaling. or the colorimetry of the video.
Source_Alt_Colorimetry Will the product ever transmit video using a non- YN N
default (i.e. alternate) colorimetry under some
condition? (e.g. using BT.709 for 480p or BT.601 for

1080i)

Source_xvYCC Is the product capable of transmitting video using YN N
Y CC colorimetry?

Source_AR_Converter Does the product have the ability to convert between |Y/N N
mmmnnd rmbine AF 4D A AT Famd chma cemea R

e Sink CDF: & WIRME HDMIIN M, #FEHGXA0 0T, Hrh— B RS HDMI IN SCRERA
MRLL T R, SCREMREEE kS X LA L EDID AHRAE B4
» Repeater CDF: %% 4154 HDMI Repeater 75 ZIASIX 471, Rockchip 77 % — AL & i il =

(=R A
uuﬂé?ﬁﬁo

L]



AT —RESTETANRETFEES, HE A58 excel A —2, LA Source CDF 43T ]

Video &A%

Video

Source HDMI_YChbCr Will the product transmit an HOMI video signal using |Y/N M
YCbCr (4:4:4 or 4:2:2) pixel encoding under some
conditions (user selection, EDID indication etc.)? -

Source AV _Required Is the product ever required to transmit an AVl YIN _J
InfoFrame

Source_AWI_Supported Does the product support the transmission of the AVI|Y/N Y
InfoFrame under some conditions?

Source_AVI_Info_Available Is any of the following information available and valid |Y/N Y
at the product?: Active Format Aspect Ratio, bar
widths, overscan vs. underscan, non-uniform picture
scaling, or the colorimetry of the video.

Source_ Alt_Colorimetry Will the product ever transmit video using a non- YN M
default {i.e. alternate) colorimetry under some
condition? (e.g. using BT.709 for 480p or BT.601 for
1080i)

Source_xvYCC Is the product capable of transmitting video using YN M
xY'CC colorimetry?

Source AR Converter Does the product have the ability to convert between |Y/N M
aspect ratios of 4:3 and 16:9 (and vice versa)?

Source_B0Hz Does the product output standard, enhanced or high- | Y/ Y
definition 60Hz video formats on any video output in
addition to 640x480p @ 60Hz?

Source_50Hz Does the product output standard, enhanced or high- | Y/ Y
definition 50Hz video formats on any video output?

Source_Above_165 Does the product support any video format/color YN M
mode with a TMDS clock frequency above 165MHz?

Source Deep Color Does the product support any Deep Color modes?  [Y/N M

BT M BB, AR B R SEBRTE LB SRS o 0 B Source HDMI_YCbCr Wi H , R —
FINTHZFK, 58 FONTH B, SR =F0N TR E, SISO N TR EIR S M. RYE A, %0
KW HDMI J2 75 3C i YCbCr Bt e WiR SRz Ihge, WAEA M R hslRpikff Y, ez Wik

#£ N.

BT FIERRIERIH S, A —— 30, WERXEA I H M35 A SRR, 15/ redmine b3

e
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