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1. Rockchip *F & HDMI &/

Rockcehip %1 & ) HDMI el T

ik RK3288 RK3368 RK322X RK3328 RK3399
.
ﬁ?;m& 3840x2160p60 4096x2160p60  4096x2160p60  4096x2160p60  4096x2160p60
iy =
FEATAE N N Y Y Y
RGB

4K-60/50 Y((;bC 444 RGB

i o YCbCr444
Hz 3 YCbCrd22 YCbCrd20 YCbCrd20 YCbCra20 VCbCri2

“bCr.
it “bC H
Hith, YCbCra20( R A VCbCH20
RK3288W 37 )

s )
I”_iﬁw Y N Y Y Y
10 bit ELiE
S FFHDMI

o HDMI 2.0 HDMI 2.0 HDMI 2.0 HDMI 2.0 HDMI 2.0
st A

e DRM:

RK3528
4096x2160p60
Y

RGB
YCbCr444

YCbCrd22
YCbCr420

HDMI 2.0

RK356X
4096x2160p60
Y

RGB
YCbCr444

YCbCr422
YCbCr420

HDMI 2.0

RK3588

7680x4320p60

Y

RGB
YCbCr444
YCbCr420

HDMI 2.1

RK3576
4096x2160p120
Y

RGB
YCbCra44

YCbCrd22
YCbCr420

HDMI 2.1

DRM 4=F5 72 Direct Rendering Manager & DRI ( Direct Rendering Infrastructure ) #E42 1 — AN 4114 .
LINUX 4.4 KL LLS A% R A DRM HE4E,  HDMI Jx3) (¥ #6454 -

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 #£4E HDMI /48

2.1 HDMI %4 ThEefc B

2.1.1 {5 HDMI

FTFFHDMIFE ERN:

shdmi {
status = "okay";
}i

2.1.2 485 VOP

#£ Rockchip &/ P&, &MERED (HDMI. DP. CVBS%) #ith (R G H ¥k H T VOP:

HOAI
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MEFEEAEPA VOP (RK3288. RK3399) : VOPB (Z#F4K) . VOPL (HZ#:2K) , HA VOP
AL RSP BR B OY90E (—ANERED L AER—A VOP 4852) , HAT UM EA .

VOPB HDRAI

2 dts o BN AT S ITORRE,  EoR$E DX R VOPB F1 VOPL K ports #8447, Fir LA FR B 56 A I A 2|
FIARAS VOP X B port.
Lk i HDMI 4552 2| VOPB 75 B8 -

&hdmi in vopl {
status = "disabled";

}i

2 40 5E B VOPL M.

&hdmi_in vopb {
status = "disabled";
i
G RfG—4 VOP, WATEZEZDIE.

VOP2 REJGIRA, —AFEAEAZA VOP. WM 2 RE—/ VOP, 1M VOP +H %/ VP
(Video Port) #iHi.

RK356X VOP 5 HDMI F38 % 0 & s «

VP2
{1080p)

HDMI 7] LLGF5ELE VPO Bt VP1 |, FEGEE VPO 7] LLSZ#F 4K -



&¢hdmi in vpO {
status = "okay";

}i
&hdmi in vpl {

status = "disabled";

}i

RK3588 VOP 5 HDMI 1138 2% i B s «

VPD
CBK/AK)

RK3588 HH /> HDMITX, WEAEVERE LseAME, 4350 LLEEELE VPO/1/2,
A R 4K R, B HDMIO/1 43 B 482 46 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- &t 5 75 Hisay ) 8K 7038, 40,5 ] VPO 1 VP1 B4 port #E4THHE. £ DTS , 2%
B4 8K 1) HDMI 46 & 7F VPO |, UL HDMIO Al

&¢hdmi0 in vpO {
status = "okay";
}i

&hdmi0 in vpl {
status = "disabled";

}i

&hdmi0 in vp2 {
status = "disabled";

}i

IR, HEFEH VOP ACLK 8y 800M, JEM. 3.1.4.

RK3588 HDMI 5 eDP 34 COMBPHY, UL HDMIO #1 eDPOAf, DTS H hdptxphy hdmi0 5 HDMI
PHY %5, hdptxphy0 25 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_HDPTXO0>, <&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 hdmi0O: hdmiphy@£fed60000 {
compatible = "rockchip, rk3588-hdptx-phy-hdmi";
reg = <0x0 0xfed60000 0x0 0x2000>;
clocks = <&cru CLK USB2PHY HDPTXRXPHY REF>, <&cru PCLK HDPTX0>;
clock-names = "ref", "apb";
clock-output-names = "clk hdmiphy pixelQ";
#clock-cells = <0>;
resets = <&cru SRST HDPTX0>, <&cru SRST_P HDPTX0>,
<&cru SRST HDPTXO0 INIT>, <&cru SRST HDPTX0 CMN>,
<gcru 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

Bt A 2445 F HDMI Fr) B4 06 231 5% AT 36 )92 ) e DP Al eDP PHY . LA HDMIO 4451 :

&hdmiO
status = "okay";
}i

&hdptxphy hdmiO {

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

}i

&hdptxphy0 {
status = "disabled";

}i

2.1.3 FTFFFFHL logo

H15 U-Boot logo A FFjii, T kernel W EX BTG R FFHL logo, WAESE I R 405 215 A e B FH &
(B, 7E dis BT route hdmi HMALEIAIFTIF U-Boot logo 3 F:

&route hdmi {
status = "okay";

}i

FIE;, 7EXX VOP HI°F &, fFEER T IS HH connect 48 7 i) VOP WA 5 HDMI 455 1 VOP —F(
(PR, 3.1.2) A5 0] e HY A8 57 55 10) R

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 5€ PLL

HDMI 4§ 5€ (] VOP/VP dclk, 55 F8E XM PLL /E VI 20, 7 RK FIF &,
RK322X/RK3328/RK3528 HDMI %5 [E %2 ) VOP/VP 457, H.[# %1% HDMI PHY PLL /£ delk 4
B, THILE.

2.1.4.1 RK3288 4§ & PLL
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RK3288 VOPB/VOPL dclk 7] LA#:# 5] GPLL/CPLL. HTiXP§4> PLL #ARE/ N4, FiT L RK3288 )
HDMI R fesa 594M BEE0 0 SRR UE 73 52 (40 4K60/1080P60/720P60) . 254 VOPB delk H:% %)
GPLL, VOPL dclk ##:3| CPLL 1R

&vopb {
assigned-clocks = <&cru DCLK VOP0>;

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 f#] HDMI AT 4% %€ i) VOP delk 7 B 4303 VPLL |, 52X BN FHE R 5 —4 VOP dclk 3]
CPLL, X0 Lo AR EANZR A delk, SEIUN BAT B 0 FE R 1 S0 3. 10124 HDMI 45 %€ 3] VOPB i fiC & -

&vopb |
assigned-clocks = <&cru DCLK _VOPO DIV>;
assigned-clock-parents = <&cru PLL VPLL>;
}i
&vopl |
assigned-clocks = <&cru DCLK _VOP1 DIV>;
assigned-clock-parents = <&cru PLL CPLL>;

24 HDMI 4§52 % VOPL I+ it &

&vopb {
assigned-clocks = <&cru DCLK VOP0 DIV>;
assigned-clock-parents = <&cru PLL CPLL>;
}i
&vopl {
assigned-clocks = <&cru DCLK VOP1l DIV>;
assigned-clock-parents = <&cru PLL VPLL>;
}i

2.1.4.3 RK356X 48 %€ PLL

RK356X HDMI T4 € i VP delk 2075 B 4% 3] HPLL |, 2541 VPO dclk:

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

2.1.4.4 RK3588/RK3576 4% 5 PLL
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RK3588 fn 7 E 4 4K60 LA LR, 720K VOP ACLK ¥ & v 800Mhz:

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

}i

RK3576 VOP ACLK i & 1HLE -

RK3588 HDMI 0/1 7] LAZR5E VP 0/1/2 ¥EIL 2.1.2. iX =4 VP dclk #A] LAHE# 5] GPLL/HDMIO PHY
PLL/HDMI 1 PHY PLL/VOPLL.

FLAKR B B SRmS FNAH S PR 7T LLZ 2% (Rockchip_Developer_ Guide DRM_Display Driver CN.pdf) [
10.11 &5,

RK3588/RK3576 W E L RrdERRE > #E%, 752482 PHY PLL /N VOP dclk I £Hi& .

RK3588 DTS Bt B 41T :

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

}i

&hdptxphy hdmi clkO {
status = "okay";

}i

&hdptxphy hdmi clkl {
status = "okay";
}i

RK3576 DTS Fig & 1R -

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

DTS W8 i 2 B AR, ATUMEH®S cat /sys/kernel/debug/clk/clk_summary HEATHIA

PL VPO K delk 4% %€ HDMIO PHY PLL A, dclk vop0o FERFEIHHEEE c1k hdmiphy pixel0 F:

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 1§ g

2.1.5.1 HDCP 1.4 f# &

&hdmi |
hdcplx-enable = <1>;

{8 HDCP 1.4 J5if 75 BB T AR N key, TEWPLYE SDK f) RKTools H 3% F3EL. A[F
Android T H [ HEANE, A FAE &), {8300 WL T A1) readme. XM Key i 2% 7 4T Digital
Content Protection LLC Hi% .

I DL AT B S B ] HDCP Dhfig
echo 1 > /sys/class/misc/hdmi_ hdcplx/enable

1 ;71 )3 HDCP ThfE, 0 2%l HDCP Thik.
J¥J5 HDCP Zhigfs, nI LA LR 77 7%6fA HDCP 2 B AR

o I LA AEE HDCP LIRRE:
cat /sys/class/misc/hdmi hdcplx/status

AREME M ) HDCP RS R -

status 17 SUH L]

hdcp disable HDCP g% M.

hdcp_auth_start HDCP H45NE

hdcp_auth_success HDCP VR, a6 A s A -
hdcp_auth_fail HDCP WA iIE 2R IK

o SRR —EA T E: HDCP 1.4 [ HEFLAIS 3 HDCP 1.4 fHAL. £FF /8 HDCP Ihfs)E, A7
HDCP 1.4 s 2758 51 S2 £F HDCP 1.4 f AL AT LUIEH Sor, W68 HDCP TAEIEH .

2.1.52 HDCP 2.2 f#i g

RK3288/RK3399/RK3528/RK356X 7 DRM HEZE 1) HDCP 2.2 Thig, B EEMN 2, A84H HDCP
2.2 DhEe bR HDCP 1.4 TAEIEY . AEHF S IZIRE T BT S %:

[ FAE H1i5 HDCP 2.2 Key T8 T.H LA AN T £, 4% readme ¥ Key FTELFF4T EANT ©

o HEHYWMIFEIFRT G, AT ST R/ HDCP 2.2 Thik:

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

ERE A AT LA BLR U7 HDCP 2.2 /& 75 1R # TAF:
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o R —EA T HDCP 2.2 K HALAISZ 5 HDCP 2.2 KA. I )/3 HDCP ThitEm, AN
HDCP 2.2 [ AR B 7R BRI 4% HDCP 2.2 (A0 A LLIE S B, W36 HDCP TAF1IE% .

o JEIT LR F ASREX HDCP 2.2 TARIRAS:

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

status {5 Bt B

hdcp?2 auth sucess WIIE R -

no enable hdcp2 HDCP 2.2 £\ kM.

hdcp2 no auth HDMI RIEHEUE W %A SCRF HDCP 2.2,
no already auth sucess INIE R

o MR T VIERBAIER, B redmine LAELLT Log 344
/cache/hdcp_tx0.log
BUZHAT LT A L IIUR Log:

logcat -s HDMI_HDCP2
dmesg | grep hdcp

2.1.6 RK3588/RK3576 HDCP {# fig

RK3588/RK3576 3£ HDCP 1.4/2.3, P& M EE7 ZH DRM HEZLH HDCP £ 1. @it E DRM
PROPERTY #£47 HDCP F <Pl & HDCP IREE# . A9 DEMO fUH5 hdeptest.c 15 AV 55 B iE . IR
BF, AL modetest 3E4T MR

Android %t modetest UL E%1E
external/libdrm/tests/modetest/
Linux 24t n] LA# A buildroot 4w (1) modetest, % i¥ rootfs Z J&, fUIBEEN:
buildroot/output/rockchip rk3588/build/libdrm-2.4.115/testst/modetest/
18 H modetest X HDCP, #ZFHFILL R @ M-

Content Protection:
flags: enum
enums: Undesired=0 Desired=1 Enabled=2

value: 2
Undesired: KMhdcp
Desired: Ff/Ehdcp
Enabled: hdcp &I )E HIMIERT)

hdcp_encrypted:


af://n268

flags: range
values: 0 2

value: 2
hdepiAIEEEZ:
0: hdcpARiNiE.

1: hdcpl.4.
2: hdcp2.3.

HDCP HIF KA LMEH A7 4 modetest -w BEAT, A HHJ7 A8l

modetest -w 423:"Content Protection":1

——————— >HEndcp, M5E2.3, HHEMAIFF2.3802. 3IERM, A3TI#F. 4.

modetest -w 423:"Content Protection":0
——————— > Hlhdep.

Hrp 423 5y HDMI 1Y connector id ,A] PMEA A4 modetest -c¢ HEATEM:

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 size (mm) modes encoders

423 422 connected HDMI-A-1 0x0 6 422
modes:

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

1920x1080 60 1920 2008 2052 2200 1080 1084 1089 1125 148500 flags: phsync,
pvsync; type: preferred

1920x1080 50 1920 2448 2492 2640 1080 1084 1089 1125 148500 flags: phsync,
pvsync; type: driver

1280x720 60 1280 1390 1430 1650 720 725 730 750 74250 flags: phsync, pvsync;
type: driver

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

VE4H HDCP (148 FH 5699 . (Rockchip RK3588 Developer Guide HDCP_CN.pdf)

2.1.7DDC [ 2C E X B
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Midtk HDMI 528X EDID RIHS, 0 LR %1% DDC 12C HiE %

163

163. ]
163. ]

.233407]
163. ]
163. ]
163. ]

026743
130075

336741
440074
440110

dwhdmi-rockchip
dwhdmi-rockchip
dwhdmi-rockchip
dwhdmi-rockchip
dwhdmi-rockchip
dwhdmi-rockchip

£dea0000
fdea0000
£dea0000
fdea0000
£dea0000
fdea0000

.hdmi:
.hdmi:
.hdmi:
.hdmi:
.hdmi:
.hdmi:

i2c read
i2c read
i2¢c read
i2c read

i2c read

time out!
time out!
time out!
time out!

time out!

failed to get edid

AT 12C 33385 clk ey FE-P AR P AR TR) SRR B2, R Sl 12C #4804 50 khz % TG E .

&hdmi {

ddc-i2c-scl-high-time-ns =

<9625>;
ddc-i2c-scl-low-time-ns = <10000>;

TR 12C H R R FRIZPTME FO0 B B HE e BIWT, il an i 4 2 09 100 khz:

&hdmi |

ddc-i2c-scl-high-time-ns =

ddc-i2c-scl-low-time-ns = <5000>;

2.1.8 HDMI E SR ERE

<4812>;

H A A 2 22 7, AN [RIAR AT AT RERR EEAN R A AXEh S BE O B, 24488 3 QL A A 25012 ) LIS T DA S5l AT 12

Ao

2.1.8.1 RK322X/RK3328/RK3528/RK356X 15 S R E L B

2.1.8.1.1 RK322X E 5B

RK322X HDMI 15 53 JE A1t dts [ rockchip,phy-table BMHACE.,

rockchip, phy-table =

<165000000 Oxaa
0x00
<340000000 Oxaa
0x00
<594000000 Oxaa
0x00

PL_E 2 340000000 X —42 M4 :

0x00
0x00
0x15
0x00
0x15
0x00

0x44
0x00
Ox6a
0x00
0x7a
0x00

0x44
0x00
Oxaa
0x00
Oxaa
0x00

0x00
0x00
0x00
0x00
0x00
0x00

0x00
0x00
0x00
0x00
0x00
0x00

W

0x00
0x00>,
0x00
0x00>,
0x00
0x00>;
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ZH i B

RN S HUITN B K tmds clock Fi . tHEIIX B —A2 AL B 1& M T tmds clock

340000000 o
{&F 165Mhz [I45> PR

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: 3 b FHIS AR BEISES 0], (EBCR, B TADERAE

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: TN, {EBROR PN EBOR .

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

swing: & B, ERORIE (R .

data lane0 swing: bit[3:0]
Oxaa data lanel swing: bit[7:4]
swing: & e, B8R KM (B K o

JE ST HO N
i TR

2.1.8.1.2 RK3328 (E 5L B

RK3328 HDMI & 55 Z [ 3#id dts f) rockchip,phy-table JEMHACE, R E X:

rockchip, phy-table =
<165000000 0x07 Ox0a Ox0a Ox0a 0x00 O0x00 0x08
0x08 0x08 0x00 Oxac Oxcc Oxcc Oxcc>,
<340000000 0x0b 0x0d 0x0d 0x0d 0x07 0x15 0x08
0x08 0x08 0x3f Oxac Oxcc Oxcd Oxdd>,
<594000000 0x10 Oxla Oxla Oxla O0x07 0x15 0x08

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

DL E2£ 340000000 iX —42 M4 :
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340000000

0x0b

0x0d

0x0d

0x0d

0x07

0x15

0x08

0x08

0x08

0x3f

Oxac

Oxcc

i

FRGRES BRI OK tmds clock #i# . HEIX B —F2fic B & M T tmds clock
{&F 165Mhz [I45> PR

clock lane swing

swing: i fEL, [ERRRIR{EALK

data lane2 swing

swing: & B, EBORIE (K .

data lanel swing

swing: & e, ERORIE (R R

data lane0 swing

swing: i fEL, [ERECIRE AR

data lane0 pre-emphasis mode: bit[0]
data lanel pre-emphasis mode: bit[1]
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]
data lane2 pre-emphasis level: bit[5:4]

pre-emphasis level: U E 3 A%, E BN EE 58 BRSO ¢ P TN 28

data lane2 pre-emphasis swing: bit[4:0]
pre-emphasis swing: TN B MR AE, {ELER IR AE 0K .

data lanel pre-emphasis swing: bit[4:0]
pre-emphasis swing: NN B IR R, BRI fE 80K .

data lane( pre-emphasis swing: bit[4:0]
pre-emphasis swing: TN F MR AE, EL K I (E B K

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]
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]
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]
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 i B

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

data lane0 delay time: bit[3:0]
Oxdd data lanel delay time: bit[7:4]
delay time: ZEIRHF[A], AEERLEIRBLK

2.1.8.1.3 RK3528 (5L B

RK3528 HDMI {8 S5 E AT dts Y rockchip, phy-table JBIERLE, #E X:

rockchip,phy-table =
<165000000 0x03 0x04 0x0c 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>;

DL 2 340000000 iX — 42 945«

SH Ui, B4
340000000 RIREIESET N R 5K tmds clock M, tHRIIX B —# AL B & AT tmds clock
& T 165Mhz K7 %
clock lane current bias control:
0x03 0x00:320uA 0x0f:920uA
A ik40uA
data lane current bias control:
0x04 0x00:320uA 0x0f:920uA
S i40uA
s clock lane swing: bit[4:0]
x0c _ L
swing:MRfE, {EBCRTREER K.
data lane swing: bit[4:0]
ox12 ESD event detection threshold: bit[7:5]
X _ _
swing:ME{H, fEER IR AR .
ESD event detection threshold:fi K ESDEHA4 H{H, {8 K BE R
Pre-cursor pre-emphasis:bit[2:0]
0x00 Post-cursor pre-emphasis:bit[7:4]
pre-emphasis: TRANEE, {EBOR UM BGER, OfF ¢ AN .
Ja SO N
. T
(N

2.1.8.2 RK3288/RK3368/RK3399/RK356X 15 S it B
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RK3288/RK3368/RK3399/RK356X HDMI {5 5 5% Al @it dts ) rockchip, phy-table JEMALE, #&3K

TE N

<PIXELCLOCK PHY CKSYMTXCTRL PHY TXTERM PHY VLEVCTRL>,

PIXELCLOCK FE/RiZATZHIT 0 B B K pixelclock A

PHY CKSYMTXCTRL Z77%% (0x09) 1t F T 4% HDMI {5 5 T s A0 &R, KN s Y sloop

boost, HJ LAIRT} DATA 155 (K ETH/ TR, ESBERAE S 1 LT/ TR 6

Bit[0]: CLOCK 15 5f#ifiE.
Bit[3:1]: DATA {5 SN,
Bit[4:5]: DATA 155 sloop boost.

PHY TXTERM ZF77 8% (0x19) {8 FH T 1 4 b 125 H BHLAE
Bit[0:2]: {EBK, S L FHAEBROR .

PHY VLEVCTRL?ZF47%% (0x0e) {5 T 1% HDMI KI5 5%, ke LinR: Bit[0:4]

SRR, EBAK, 55K,
Bit[5:9]: tmds_data +/- {55 &, {HHAK, (E5MREBK.

2440 R .

shdmi {

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

}i

:tmds_clk +/- 15

Hr <74250000 0x8009 0x0004 0x0272> , K7~ pixeclock A 74.25MHz (720p 53 ## %) LL T &
PHY CKSYMTXCTRL % 77814 ~0x8009; PHY TXTERM f&_A 0x0004; PHY VLEVCTRL 1t A
0x0272. BEJEMHAIH cat /sys/kernel/debug/dw-hdmi/phy fiT ¥ EE NN K EA7es BN EHBE

BRI .

2.1.9 B R IR 7 PR

2.1.9.1 F B 45 Bk 9% R )

DRM HEZE H ARRS C 28 SCHF 1 48 RFR - 0 e, E2 87> HDMI B R heie (i 5t F, wIaeics —
LERERR P R A . T AL kernel\drivers\gpu\drm\drm edid.c T drm_dmt modes IR 2

BT H -

/* 0x58 - 4096x2160@59.94Hz RB */
{ DRM _MODE ("4096x2160", DRM MODE_TYPE DRIVER,
4136, 4176, 0, 2160, 2208, 2216, 2222,

DRM MODE_FLAG PHSYNC | DRM MODE FLAG NVSYNC)


af://n411
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SH 19

mode name, A7 FFEM] hdisplay x
vdisplay

"4096x2160"

mode type, ALEN

DRM_MODE_TYPE DRIVER
- - DRM_MODE_TYPE_DRIVER

556188 LSk

4096 THBGR
4104 TR AR
4136 EEZET R ES
4176 —ATRE R

0 hskew, N0
2160 WA AT

2208 it [ A2 4647
2216 Mt ] 25 45 AT
2222 — AT 5

0 vscan, JHHENO
vrefresh IR IR

hsync Fl vsync # P, flags [1F5E 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)

DRM_MODE_FLAG PHSYNC |
DRM_MODE_FLAG _NVSYNC

BISH AN E3R, BAKR P& CATBLZ% 3.2.4 71,

2.1.9.2 RK322X/RK3328/RK3528 #7 3% PLL it &

RK322X/RK3328/RK3528 it A BT RFIK 70 5 400 75 B3 HDMI-PHY-PLL (lC & . EARKLE Kt Ei
BiEs%2.1.52 1.

DRM HEZE B PHY BLER, FF7F PRE-PLL IFCE TABLE: pre pll cfg table HUHTIENS AT
B, i POST-PLL AL E TABLE: post pll cfg table HRTACE L& T PHY IS RFHIFTAE 4>
R, LHEBEPHEILE. BN
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kernel/drivers/phy/rockchip/phy-Rockchip-inno-hdmi-phy.c

Il
—

static const struct pre pll config pre pll cfg table[]

{ 27000000, 27000000, 1, 90, 3, 2, 2, 10, 3, 3, 4, 0, 0},

{ 27000000, 33750000, 1, 90, 1, 3, 3, 10, 3, 3, 4, 0, 0},

{ 40000000, 400000CO, 1, 80, 2, 2, 2, 12, 2, 2, 2, 0, 0},

{ 40000000, 50000000, 1, 100, 2, 2, 2, 1, O, O, 15, O, 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, O, 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, o0, O, 12, O, O},

{ 65000000, 81250000, 3, 325, o0, 3, 3, 1, o0, O, 10, O, O},

{ 71000000, 71000000, 3, 284, O, 3, 3, 1, o0, O, 8, O, O},

{ 71000000, 88750000, 3, 355, o0, 3, 3, 1, o0, 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, 0},

{ 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, O, 5, 0, 0x600000},
{ 85750000, 85750000, 3, 343, 0, 3, 3, 1, o0, O, 8, 0O, O},

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

{ 88750000, 110937500, 1, 110, 2, 1, 1, 1, 1, O, 5, 0, OxF0000O0},
{i1o08000000, 108000000, 1, 90, 3, 0, O, 1, O, O, 5, O, O},
{108000000, 135000000, 1, 90, O, 2, 2, 1, O, O, 5, 0, 0},
{11%000000, 119000000, 1, 119, 2, 1, 1, 1, O, O, 6, O, O},
{11%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, OxXEGAE6B},
{148500000, 148500000, 1, 99, 1, 1, 1, 1, 2, 2, 2, 0O, 0},
{148352000, 185440000, 4, 494, 0, 2, 2, 1, 3, 2, 2, 0, 0x816817},
{148500000, 185625000, 4, 495, 0, 2, 2, 1, 3, 2, 2, O, O},
{162000000, 162000000, 1, 108, 0, 2, 2, 1, o0, O, 4, 0, 0},
{l162000000, 202500000, 1, 135, 0, 2, 2, 1, O, O, 5, 0, O},
{296703000, 296703000, 1, 98, 0, 1, 1, 1, O, 2, 2, 0, OxE6AEG6B},
{297000000, 297000000, 1, 99, O, 1, 1, 1, O, 2, 2, O, 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, O, O},
{593407000, 296703500, 1, 98, 0, 1, 1, 1, 0O, 2, 1, 0, OxXE6AE6B},
{594000000, 297000000, 1, 99, O, 1, 1, 1, 0, 2, 1, O, O},
{593407000, 370879375, 4, 494, 1, 2, 0, 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, OxXE6AE6B},
{594000000, 594000000, 1, 99, 0, 2, O, 1, 0, 1, 1, O, 0},

{ ~0UL, 0, 0O, o, 6, o, 0, o0, 0, O, O, 0, O}

}i

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},
{ ~0uL, 0, 0, 0, O}

}i

struct pre pll config Ml struct post pll config FE XU, LINUX 4.4/4.19 WM ST/
T 3.10 HHH I struct ext pll config tab .

struct pre pll config {
unsigned long pixclock;
unsigned long tmdsclock;
u8 prediv;
uleoc 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;
ulo fbdiv;
u8 postdiv;
u8 version;

}i

pre pll config FINSEULIA I NK:



ZH
pixclock
tmdsclock
prediv
fbdiv
tmds_div_a
tmds_div_b
tmds_div_c
pclk div_a
pclk _div_ b
pclk _div_c
pclk _div_d
vco div 5 en

fracdiv

o B

HDMI%ii H 73 78 % [ pixel clock
HDMI#i H 73 %% % [ tmds clock
pre-pll-pre-divider
pre-pll-feedback-divider
tmds-dividera

tmds-dividerb

tmds-dividerc

pclk-dividera

pclk-dividerb

pclk-dividerc

pclk-dividerd

pin_hd20 pclk2 B EHIZHVCO /5HT15, & clocktE it N

pre-pll-fractional-feedback-divider

post_pll_config HINSH Ui MW F&:

SH
tmdsclock
prediv
fbdiv

postdiv

version

Wi

HDMI4ii H 43 #% 5% () tmds clock
post-pll-pre-divider
post-pll-feedback-divider
post-pll-post-divider

A, POST-PLLAC B 75 AR I B0 FLC v oA e, B & e

1--RK322X 5RK322XH L HIFE -, tmds clock A74.25Mhz & DL R HITC &
2--RK322XHE 5 Fr, tmds clock y74.25Mhz % LA T (e B

3--RK322X 5RK322XH:t: /i, tmds clock’A74.25MhzPA FHITRE, B4 fic B AH
4--RK322X B4t FFPOST VCO N 1080Mhzif A f&sE, N270Mhzit TAER e, 75 B4F
Sl IX 73 H ok

8--RK3528 % H it &

Pl TMDS CLOCK A 74.25Mhz, RK3328 &= A%, POST-PLL it &ik# Ak T

1. e/ post pll cfg table FHRHE TMDS CLOCK & Z|%} M X 6], 41 TMDS CLOCK A
74.25Mhz I, 33.75Mhz < TMDS CLOCK <= 74.25Mhz, & 5% B[] — T :

{74250000,
{74250000,

1, 40, 8, 1},

18, 80, 8, 2},

2. KRR A — kR, TR RK3328 B2, TMDS CLOCK <= 74.25Mhz, FiLL version
FME N % 2, PF DA S ik £



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

3 AL EE N: prediv=18, fbdiv=280, postdiv=_8. 7t LINUX 3.10 N#ZHIWENH XN struct
ext pll config tab ¥ ppll_nd, ppll nf, ppll no =i, T & RK3328 &7 1) TMDS
CLOCK <=74.25Mhz, JfrLATE7RINFE RK322XH_V1_PLL_TABLE 4.

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

RK3288/RK3368/RK3399/RK356X [¥] HDMI-PHY-PLL fit & fR{77E rockchip mpll cfg Fl
rockchip mpll cfg 420 H

static const struct dw _hdmi mpll config rockchip mpll cfg[] = {
{
30666000, {
{ 0x00b3, 0x0000 },
{ 0x2153, 0x0000 },
{ 0x40£3, 0x0000 },
by
boo Ao
36800000, {
{ 0x00b3, 0x0000 },
{ 0x2153, 0x0000 },
{ 0x40a2, 0x0001 },
s
booo A
46000000, {
{ 0x00pb3, 0x0000 },
{ 0x2142, 0x0001 1},
{ 0x40a2, 0x0001 },

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

Horp rockchip mpll cfg N RGB/YUV444/YUV422 K&, rockchip mpll cfg 420 N YUV420
HIC &

ZERIR dw hdmi mpll config JE XHITF:

struct dw_hdmi_mpll config ({
unsigned long mpixelclock;
struct {
ul6 cpce;
ul6 gmp;
} res[DW _HDMI RES MAX];
}i

FH IS KA AF -
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e L L

mpixelclock BE B
cpee OPMODE_PLLCFG 7717844
gmp PLLGMPCTRL Zi 7 ## H

LA rockchip mpll cfg FR P 2R — DAL B A

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

%5, HDMI MR5h2HI2 Sk 208 YUV420, #5, Ni%E# rockchip mpll cfg 420, 75k
¥ rockchip_mpll cfg 30666000 FEF M £ 30666000 K& LA N (73 4 IE - E , |
0x00b3, 0x0000 }+ { 0x2153, 0x0000 } . { 0x40£3, 0x0000 } Z=IKYH M A 8 BIT. 10
BIT. 12 BIT CH i Rockchip 77 5L Fr X X FF 8/10 bit FHFA) 150 FAEHFIACE .

HTFZSHBE T EE R PHY 1) DATASHEET 3RIX, # 7 Z ¥4 HDMI-PHY-PLL it &, w] LA FAE
T TG R 8. SAEMRYE LR FN, KR E R INE] rockchip mpll cfg BX
rockchip mpll cfg 420 .

2.1.9.4 RK3588/RK3576 ¥ PLL i B

RK3588/RK3576 Xz S £F H &1+ 5L PLL #I, Ll iRk A FES R E .

PLL 4 BCSRBRVE I 2.1.4,

2.1.10 T FF &5

3368 £ 3288 Zkih HDMI A KA1 Codec A, T LB R :

&¢hdmi analog sound {

status = "okay";

3399 H i HDMI &A1 DP A :

&hdmi_dp_sound {
status = "okay";
}i

2.2 Android B RHEZEEE
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Rockchip 7E Android S /~HEZRIE N T — e KRGt @ i, FHT 3B P RE s i 75 R L B WoR .

221 FRIBREORE
B Tl & Bt B
sys.hwc.device.primary . . .
ATV A S e B
vendor.hwc.device.primary (Android 9.0 J&5 1% ) RO
sys.hwc.device.extend YEE R O B

vendor.hwe.device.extend (Android 9.0 51 )

PLEWAN B O EC & AT INE = S B & B 3% T Hsystem.prop B, -
device/rockchip/rk3368/rk3368 box/system.prop

BIATE LN (BICA B RECERT), AZFMBIE®R & (W CVBS/MIPYLVDS %5) &ENER, THE#
itk %4 (W HDMI/DP 2£8) 2 REI5E .
WE . BEREE - NEREED, # RK3399 BOX SDK BRiA R AMALE, HDMI /ERNLE, DP{E

NEE .

sys.hwc.device.primary=HDMI-A

sys.hwc.device.extend=DP

9.0 J& JB U

vendor.hwc.device.primary=HDMI-A

vendor.hwc.device.extend=DP

YE/FEIEBERE 2D RO, RS SC R ARG %% . HIIRK3368 BOX SDKER K H AL E :

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

9.02 J5 JE Uk

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

2 HDMI AR, 8 AEH HDMI {EA 7R, HDMI KR, ER A CVBS /AR,

A BT ERR framebuffer 73 PFR IR S LA, FrAA M Dbl Bk E R, RIFRE—D
F B framebuffer 7 HE%

FKTHOLHRTUS hardware/rockchip/hwcomposer/drmresources.cpp BRE s

struct type name connector type names[] = {

{ DRM_MODE CONNECTOR_ Unknown, "unknown" },//ARAI#E

{ DRM MODE CONNECTOR VGA, "VGA" }, //VGA

{ DRM MODE_CONNECTOR DVII, "DVI-I" },//DVI, ZASHF

{ DRM MODE CONNECTOR DVID, "DVI-D" },//DVI, BIARLHF

{ DRM MODE CONNECTOR DVIA, "DVI-A" },//DVI, ALK

{ DRM_MODE_CONNECTOR Composite, "composite" },//ARHF
{ DRM MODE CONNECTOR SVIDEO, "s-video" },//S¥i¥

{

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


af://n584

{ DRM_MODE_CONNECTOR_ Component, "component" },/// (%5 YPbPr
{ DRM_MODE_CONNECTOR 9PinDIN, "9-pin DIN" },//ANH

{ DRM_MODE_CONNECTOR DisplayPort, "DP" },//DP

{ DRM_MODE_CONNECTOR HDMIA, "HDMI-A" },//HDMI AZI[I

{ DRM_MODE CONNECTOR HDMIB, "HDMI-B" },//HDMI BRI, AZL#f

{ DRM_MODE_CONNECTOR TV, "TV" },// CVBS

{ DRM_MODE_CONNECTOR eDP, "eDP" },//EDP

{ DRM MODE CONNECTOR VIRTUAL, "Virtual" },//AX#F

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

222 FRIBREOEN

A DA BAR PN R R 2 i) 2 ) T R A R A AR

J& 1 Thae v A

sys.hwc.device.main

P 2 T A A
vendor.hwec.device.main(Android 9.0 J51# ) T

sys.hwc.device.aux

16 24 I S P e 1
vendor.hwc.device.main (Android 9.0 51§ ) R

2.2.3 Framebuffer 7 ¥ Rt B

Framebuffer 7} JF 22 Ul 280 R #%, 5 HDMI fir 20 82 A 6. Framebuffer 43 %1% 5 HDMI
PRI, S TN 4. AT RGBS S E DLR JE MR 13 E Framebuffer ()4 35«

persist.sys.framebuffer.main=1920x1080
9.0 e @Ik :

persist.vendor.framebuffer.main=1920x1080

224 RIS IERLE

PUNAIAEIRE B B el 22, A L8000 P RN 22, [RE/E SDK 7 HWC Bk rbox
IPHRREAT T IEIE . SR T AR AR o R AT I DE

device/rockchip/common/resolution white.xml

HWC 2 MR B S WA I 7 MR BEAT L DRt 58 J fiA% 845 L2, 1% XML SR — A
resolution H5E 31— A RENLIHIT I UE K 70 R, Frh PRARTI A E SR -
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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

LRI e i B LT 14«

L]

&R
ARG R
frRb IR R
TRDEHRER
—ITEER

Tz, HEHN 0

i 725 TF 64T
T [ 242 5 R AT
— AT AL
Wi S, HHENO
R BRI

flags HI&E L UTF
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 FreEST N g I VIC {8, UMTHDMIbR#EF R E XL E 0



- htotal -

- - hsync_end -
E - hsync_start h-i
E - hdisplay >
A A A A
e
. I
E 8
b*-l §
- E
= =
s 2
-
> B
Y
\
 J
! K
2.2.5 HDMI # B £ I

ARG E app AT LA UL L5 2487 HDMI 439 R 28 @ M T 1B 2.

TR E S E/RH HDMI ZETT,  android7.X s2ERIA B /RIF);  android 8.X & UL BTN} device N A= H
X, W E B

BOARD_SHOW_HDMI SETTING := true

Ul AR BRBI RN E, MEBEN, B package/apps/Settings FACHEH, X
HdmiSettings.java , BT NE:

int value = SystemProperties.getInt ("persist.hdmi.ui.state", 2°?7?);

ARbrh 222 KHBUEN 0: BoRmEIFEEE UL 1. BoREHERE UL 2: BoxEREIGE2 A ULRE.

2.3 % MR 5%

2.3.1 &F VOP IRE



af://n676
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AT LA T A2 nl & F VOP RE:
cat /sys/kenrel/debug/dri/0/summary

rk3399 box:/ # cat /d/dri/0/summary
IVOP [ff900000.vop]: ACTIVE
Connector: HDMI-A
bus format[2025] output_mode[f]
Display mode: 1920x1080p60
clk[148500] real clk[148588] type[48] flag[5]
H: 1926 2008 260652 2200
V: 1080 1084 1689 1125
win@-0: ACTIVE
format: NV12 little-endian (0x3231564e)
zpos: O
src: pos[0x8] rect[3840x1088]
dst: pos[0x8] rect[1920x1888]
buf[@8]: addr: 9x000000000ebc7000 pitch: 7680 offset
buf[1]: addr: 0xP00000000ebc700® pitch: 7680 offset
winl-©: DISABLED
win2-8: ACTIVE
format: AB24 little-endian (©x34324241)
zpos: 1
src: pos[0x8] rect[29x37]
dst: pos[385x543] rect[29x37]
buf[@8]: addr: 9x0000000001abboe® pitch: 128 offset: ©
win2-8: DISABLED
win2-1: DISABLED
win2-2: DISABLED
win3-8: DISABLED
win3-0: DISABLED
win3-1: DISABLED
win3-2: DISABLED
VOP [ffafeeed.vop]: DIS

3]
8294400

/& RK3399 #:4: HDMI I ik ey &% 1 LOG, PRt =5 5.

e VOPIRA: VOPB AT AEIRAS, VOPL &b T2EAPIRAS

e VOP X8 [#) Connector JRZ: VOPB #ij i {5543 HDMI, bus_format = 0x2025 37~ YUV444 8bit,
output_mode = 0x0f F7~ VOP #itH 5148y ROCKCHIP_ OUT MODE_AAAA, #itH 1920x1080P60.
% AT bus_format B 4% uapi/linux/media-bus-format.h 5 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 5X30 0x2027 //YUV420 10bit

?ﬁfﬁﬂ@(ﬂﬂpu[}node[EFﬁfz drivers/gpu/drm/rockchip/rockchip drm vop.h E X

#define ROCKCHIP_ OUT MODE_P888 0
#define ROCKCHIP OUT MODE P666 1
#define ROCKCHIP OUT MODE P565 2
#define ROCKCHIP OUT MODE S888 8
#define ROCKCHIP_OUT MODE_S888 DUMMY 12
#define ROCKCHIP OUT MODE YUV420 14

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



e FHEREEL: win0 Ml win2 fffE, win2 buffer ¥R N ARGB, buffer K/NA29x37; HInE HH
29x37, &4 EAAAFR (385, 543) . WinO buffer # R 8 NV12, K/NJH 3840x2160; HARE O
KN 1920x1080, % A _FMLAFR (0, 0) .

2.3.2 & Connector R

/sys/class/drm H T LLERIKSIEM I ZAE . FEZ RK3399 BOX -4 DRM H3t45H), 7]
PAERIVEM T card0-HDMI-A-1 Al card0-DP-1 PHFE R, 43737~ HDMI 1 DP.

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

cardO-HDMI-A-1/ controlD64/ version

Pl cardo-upmI-a-1 A, HHEZFFAHLLUFCH:

* Enabled:f# R4

o StatusiEEIRE

o Mode: 4 Fi#i it 7 HF %

o Modes: WA SCRFHI 7 HER TR

o Audioformat: % #5  #% SCHF ) s X

o Bdid:iE#:1%#% 1 EDID, AJLLEE A4 cat edid > /data/edid.bin A7 F3K.

2.3.3 BF HDMI LIERS

IR E DU 322, WA AEE HDMI AR

commit eaca918144491991e6ad0b9felbba2215497c97
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
I AN i & & E 2417 HDMI % HPIRZS «
cat /sys/kernel/debug/dw-hdmi/status

HDMI Output Status: PHY disabled

HDMI Output Status: PHY enabled

Pixel Clk: 148500000Hz TMDS Clk: 148500000Hz
Color Format: YUv444 Color Depth: 8 bit
Colorimetry: ITU.BT709 EOTF: SDR

] yo: 0
yil: @
y2: 0
5] white y:
max Llum: @ min lum:
max cll: @ max fall: @

e HDMI Output Status #7245 PHY MRZA&, A7 PHY {EREMII 54 24 JF 84T El.
e Pixel Clk &R i G = g

o TMDS Clk /R 2477 %i i HDMI character rate .

e Color Format /i th B A, BUE RGB. YUV444, YUV422, YUV420.


af://n700
af://n717

e Color Depth /i tH BT RS, HUH 8bit. 10bit. 12bit. 16bit.
* Colorimery K i It brifE, HUE ITUBT601. ITU.BIT709. ITU.BT2020.
» EOTF F£/x%iH 1) HDR HOGFHe 2 77 :0, A a0 N HUE:

EOTF EP

Unsupported HDMIA S HF K IXHDRAE &
Not Defined REX

Off AR IEHDRAE

SDR K 1 SDR f £

ST2084 K HIST2084 EOTF fh £&
HLG K FIHLG EOTF fh £&

e (x0, y0O). (x1, yl)» (x2, y2). (white x, whitey). max lum. min lum. max cll. maxfall Y
HDR #8715 5, R EOTF{Hy SDR. ST2084. HLG fHI A & AF1E .

PAT LA a4 0] LLAE HDMI 2 1) 2% 27 77 4% :
cat /sys/kenrel/debug/dw-hdmi/ctrl

AT LM i 2 RAB DA A2 45, BN ZAE 200X 100037 4745 9 OxF8, i N4
echo 1000 £f8 > /sys/kenrel/debug/dw-hdmi/ctrl

RK3288. RK3368. RK3399 & LIHILL N4 A& HDMI PHY & 4745
cat /sys/kenrel/debug/dw-hdmi/phy

B PHY a7 SEHI 3380, BIAE i 0x06 2747454 0x8002, A T4 :

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

2.3.4 &EF HDMI CEC RS

AT PA T dr 4 &F HDMI CEC R
cat /sys/kernel/debug/cec/cec0O/status

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

FTENE R0 E s

* configured &7~ cec adapter ;e BACE T, 1 NELETE, 0 AKRTE.
o configuring 7K cec adapter &5 IEERCE, 1 AR, 0 NACECEECRITHICE .


af://n772

o phys addr XJ~ cec P EEHINE, ARIKEYE UIERT N £.E£1,

o number of LAs 3R/R1% cec W& MEH b HR, KIS 1, WDE0N 2.

o LA mask 75 YAT40E F@ L, BAARE N (1 <<4B@ B Eu) . . BEH 0x0010
W, AR 4RGN 1, WU a2 b 4, BUE A 0x0800 i, A8 11 4758 1, TIEREA
LRI ALY 11 AR GE € AR T2 45 bk 15 9 0x0000.

e has CEC follower &7~ 4 HTUL R cec 11 B ACH FER P22 4L, in passthrough mode 7R kernel
ANHEHE cec core message, M2 kg BJEFH P2 EAL

e pending transmits K~ Y HTIEH 2 D7 KIEM) cec 1H R .

2.3.5 &I f# AE /22 | HDMI

58 i i€ HDMI:

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

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

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

23.6 WRATRE PR

£ Android ZZEH, W LAHdr AT BB BRI 7 SORICE A #ER . Ah, I 4E Android [ setting H
BEE PRI, XN R E 2 E, VLT IR

2.3.6.1 Android 7.x & Android 8.x 3 ¥ R & B

J& U B3

persist.sys.resolution.main WEERDHER, SEONZT PRI T, T 3.2.477,
persist.sys.resolution.aux WEREIF PR, SEONZ PR T, TE0 32475,
sys.display.timeline FilE R TR 2R, AR BCE T D AR RN —.

i persist.sys.resolution.main LR persist.sys.resolution.aux WEETRIFESHR, &
YQL’\&E%E%}? sys.display.timeline (ﬁﬁ\ﬂﬂ 1) ﬁlﬂ:ﬁffzi}] ﬁ*ﬂ‘%ﬁ?ﬁUI E@Tﬁ%1¢1§?ﬁﬁ\ﬁ¥$§5’;ﬁ,
Bk

o WE4k60:

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

o 5'E1080p60:


af://n792
af://n799
af://n801

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

o X ET720P60:

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

o & 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 & UL AR A R & E

Android 9.0 FrIHRAHL B - #F R MJ@HE T X A, 7 ERIE HWC IlRA AT X 45 HhR Android 9.0 SDK
DL B 5 Android RRAS#RE FH  JE 1 .

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:
1l.persist.vendor.resolution.<Connector-type>-<Connector-ID>
2.persist.vendor.resolution.main (aux)
3.baseparameter (if exist)
4.use "Auto"

Version: 1.1.137

Signed-off-by: libin <bin.li@rock-chips.com>
Change-Id: I73e216047ed5423929d7a091572d717c4£f£df50c

2 HWC AU B 5 DA R 3RS, A5 AR i e 1k -

J& % Bt B

persist.vendor.resolution. HDMI- wE HDMIO 73 ##%, # 1% & HDMI1 ;& HDMI-A-1, Z3R
A-0 GO PR, VR 3.2.47%

vendor.display.timeline JEr RIS R 2, AR BT R RN — .

WHR HWC AN LR g, R IHRENE:


af://n829

J& i BH

persist.vendor.resolution.main WEFRSHE, SEONZS RN T, FER3.2.475.
persist.vendor.resolution.aux WEBRSHE, SENZOHRRANF, #3247,
vendor.display.timeline FllBr R RIS A 2R, BRI BRI R R B — .

i persist.vendor.resolution.main LR persist.vendor.resolution.aux W E B
, FIRWEFEHEH vendor.display.timeline (FRKIN 1) HEAT RSB BARSE BBTUL HO#RAE (R 70 9
A, HlFaE:

B 4k60:

setprop persist.vendor.resolution.main 3840x21600@60-3840-4016-4104-4400-
2160-2168-2178-2250-5

setprop vendor.display.timeline 1

% B 1080p60:

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

setprop vendor.display.timeline 2

W ET720P60:

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

setprop vendor.display.timeline 3

% B 480P60:

setprop persist.vendor.resolution.main 720x4800@59.94-736-798-858-489-495-
525-a

setprop vendor.display.timeline 4

23.7 AT REH G

£ Android i, W LA dr AT B E R IER 7 SR E Bt . thAh, 27 7E Android Y setting i3
B, MR EE SR E, R T

2.3.7.1 Android 7.x & Android 8.x Fi & % &


af://n871
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J& Ui

WEEHBG, SHCN: Bk -5
BIanAR TR By RGB, 7R 8 bit (24 bit) , MZBHCH
RGB-8bit
SRR A
RGB
persist.sys.color.main YCBCR444
YCBCR422
YCBCR420
SRR :
8bit
10bit

persist.sys.color.aux WERIFT, SHEFER.

sys.display.timeline FillE R R A 26, BRI BRI R R BN —.

SGIBN persist.sys.color.main PL A persist.sys.color.aux &Ei%ﬂb‘?%ﬁé, ﬁ'\ﬁﬁ%%%ﬁ
sys.display.timeline (Yﬁ\ﬂﬂ 1) Hit1T % 8h ﬁ*ﬁ‘%%%ﬁUI E‘Jﬁ%«ﬁ1§¥ﬁ%ﬁ@ﬁi%@ W'J?ﬁ[]—]:

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

setprop sys.display.timeline 1

K gt 5 B N RGB, iR 8 bit (RGB 24 bit) .
2.3.7.2 Android 9.0 % DA LR A &% B

533,62 PRI BCE 2 HEEAARE, BTIH Android FRASE R 1 B & PEAN ] -

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:
l.persist.vendor.resolution.<Connector-type>-<Connector-ID>
2.persist.vendor.resolution.main (aux)
3.baseparameter (if exist)
4.use "Auto"

Version: 1.1.137

Signed-off-by: libin <bin.li@rock-chips.com>
Change-Id: I73e216047ed5423929d7a091572d717c4££df50c

2 HWC AR B 55 LB SR, A5 P AR 2 i s 12k -
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J& Ui

W E HDMIO Fift, 5% & HDMII Il /& HDMI-A-1, Z¥0CN: e
K - IR
BIaARZL BN RGB, (AR 8 bit (24 bit) , NSHCH
RGB-8bit
BEST NN SR
persist.vendor.color. HDMI- RGB
A-0 YCBCR444
YCBCR422
YCBCR420
YRFOIRA
8bit
10bit

vendor.display.timeline Tl S T 2k, R BRI PR R E N —.
IR HWC AN Bk J@ Ens, Al 2 IH h s v -

J& 1 B B

WE TG, SN B -5
BlanAHE R E SN RGB, IR 8 bit (24bit) , MSHH
RGB-8bit
P& R SR
RGB
persist.vendor.color.main YCBCR444
YCBCR422
YCBCR420
SCRFOIRA -
8bit
10bit

persist.vendor.color.aux WERI ST, S8R ERF

vendor.display.timeline oI A 28, BRI B BT R T I —,
J#id persist.vendor.color.main PAMN persist.vendor.color.aux W& &5 gite, RRNE
SETE BT vendor.display.timeline (BN 1) FIATR 3 RARETE B Ul FIBAEME B A2 BT
W

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

setprop vendor.display.timeline 1

B i a % E N RGB, % 8 bit (RGB 24 bit)

23.8 WETHH

T AN ] P () A7 A 2 5, I T S 7 W) A I TR P B T, B i PR AL S I B R AT LA
BEE M ARCRR BN, BB IR L A
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7E Android R4+, FILLHM AT E BRSO E T . th4h, A P 7E Android [ setting HY
WA DL E A, WETENE, MR ER SR E, TER RIS

2.3.8.1 Android 7.x & Android 8.x ;T &H E

J& 1 L]

WEFRESHEM, BHEKAR: overscan left,top,right,bottom

left. top. right. bottom %A% . A+ FIUANTT M A A,
B/MEAN 1, R R PE persist.sys.overscan.max & 3, Ul
persist.sys.overscan.max N77E, ERIAEL 100,

persist.sys.overscan.main

persist.sys.overscan.aux WEE A, SEE 5
BFn R
setprop persist.sys.overscan.main "overscan 70,70,70,70"
e D97 T I A B E A 70,
2.3.8.2 Android 9.0 &2 P bBfRAS AR K E
2% 3.3.6.2 Y, W4 Android RASE B8 M T W E
TR P«

J& 1 Ui B

¥ B HDMIO Fifh, # ¥ & HDMII /& HDMI-A-1, @tk
overscan left,top,right,bottom

left, top, right, bottom 73%IA7%. b H. FUUA T HFEH

persist.vendor.overscan. HDMI-

A-0
Wi, B/MEN 1, HORME BB M persist.vendor.overscan.max &
S, U persist.vendor.overscan.max 77E, ERIAEX 100.
IH i Jeg 1 -
J& 1t Ui B

WEEREEM, B overscan left,top,right,bottom

left, top, right, bottom %A% b A FUUA T B
i, B/IMEAN 1, &KL HEY persist.vendor.overscan.max & X,
4l persist.vendor.overscan.max N{E7E, ERIAHL 100.

persist.vendor.overscan.main

persist.vendor.overscan.aux WER LR, SHIEFE5.

ERNE

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

B PUAT7 R 4 v E N 70,
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239WE=E., MNHE., WHE. A F

£ Android ZZEH, W LA AT B BRI 7 FOR K EIX LS K. b4k, 47 7E Android ] setting
AT LR B X SR WESERUE, RMRARIEE M S BE, TR

2.3.9.1 Android 7.x & Android 8.x =& . XILE. WAE. AFRE

BCSH BUE TG B Ui B
. w = ersist.sys.brightness.main
LR OB, 0-100, BRI 50 PEISISLSys.brig
persist.sys.brightness.aux
" = ersist.sys.contrast.main
ot L HILH, 0-100, BRIAE 50 SRR
persist.sys.contrast.aux
" . ersist.sys.saturation.main
YRR I, 0-100, BRIME 50 PEISISLSY :
persist.sys.saturation.aux
. - ersist.sys.hue.main
o i HIHL 0-100, BRIAE 50 PEIsIneY
persist.sys.hue.aux
B

setprop persist.sys.brightness.main 70

setprop vendor.display.timeline 1

bi:hul persist.sys.brightness.main WEIEHRE, BIRETEER vendor.display.timeline

(BRI 1) FFEAT R 8l BAR 55 S 3T UT RO T R 2L

2.3.9.2 Android 9.0 X UL LR AR E . SHE. WAE. AFRE

2% 3.3.62 Ui, 4G Android AL £ )& MEBEAT B E .

R 1k«
BCSH B8 ¥ L]
eI BIEL 0-100, BRIAME 50 persist.vendor.brightness. HDMI-A-0
Xt bk B BIE, 0-100, BRIAE 50 persist.vendor.contrast. HDMI-A-0
HOF BREL 0-100, ERIME S50 persist.vendor.saturation. HDMI-A-0
R BILH, 0-100, ERIAE 50 persist.vendor.hue. HDMI-A-0

P e 1 -
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BCSH BE

o HIEL, 0-100, BRIMHE S0

Xof LG E BILH, 0-100, BRIMHE 50

YA ALK, 0-100, ERIME SO

(a3 HIE, 0-100, BRIME SO
T

setprop persist.vendor.brightness.main 70

setprop sys.display.timeline 1

Ui

persist.vendor.brightness.main

persist.vendor.brightness.aux

persist.vendor.contrast.main

persist.vendor.contrast.aux

persist.vendor.saturation.main

persist.vendor.saturation.aux

persist.vendor.hue.main

persist.vendor.hue.aux

SGEhul persist.vendor.brightness.main ﬁ%%ijzﬁ?%%ﬁi, @}KKE%E??EE@%E
vendor.display.timeline (BRI 1) FRHEATHE BN BRFREETEHT UL R4 0R 0 B AR 2K

2.4 % R EHEE

241 ARV PR, HURESLESEBANIRREEARE, AN

x, BAEREBROARA. R

1. HAHDMIM AT /3 #ER, a4 3.3.2.
2. FRHDMIZT #32, FHHENA
3. BT HDMIZ, & HALRER EH SR .

154
ERIEH RN, A 3.3.60

4. L. 3R LUK E EHE, —A%S HDMI 3= S e st o, FEREEA, 0w HDMI

EREptiai 2 i

5. W5 HDMI {Z S AN ik4n, AT L@ % HDMI PHY (L E# T ES KA, &% 3.1.7.

2.4.2 FEALIRES B AL 3R o A5 5 Bk AR

W WAZACHY dts 72 A £ XA 80F) DDR AB4iThaE, HHIERE auto-freg-en = <0>; KHIH BhAs

dmc: dmc {

compatible = "rockchip,rk3328-dmc";

devfreg-events = <&dfi>;
clocks = <&cru SCLK DDRCLK>;

clock-names = "dmc clk";

operating-points-v2

ddr timing = <&ddr_ timing>;

upthreshold = <40>;

downdifferential = <20>;
system-status-freq =

/*system status

<&dmc_opp table>;

freq (KHz) */


af://n1038
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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";

1. HAHDMIZX AT #EK, 614 0 3.3.2,
2. FIKHDMIZ 955, FHHMBERIER
3. BT IHDMIZ, B HEALRER EH

— %

4. R 2. 3 A LAMKE I,
5 TR0,

5. W HDMI {5 S ANk br, A LAUETT % HDMI PHY (I BT E S A%, &% 3.1.7.
6. & MR HDMI {5 51545, Al 28 LR ZF /7 2818 :

R, A 3.3.6.

5 HDMI WJE(5E 5 AR A 1A %, W aa i, sl 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 fEZ DR (K 223) B SR 2Bk .

2.4.4 BEHX EDID KM, fn e v B BN 2 HE R

Commit 727e0fe68d8f422698f4e257cb7c04£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 EIPEE TRl B, B0 def modes [PME, XM VIC fEH, 40 ARSI 4 XK. 720P60 (1)
IIHEER

kernel\drivers\gpu\drm\bridge\synopsys\dw-hdmi.c
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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 4R R PR

M EFICA EDID AOPRS, sab% L 3EA $R), RK3288/RK3368/RK3399/RK356X Hfiih 24 pifLad &
HEESUUTRA:

commit b318£175080ca98173d75fcf436beeee64092303
Author: Algea Cao <algea.cao@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 fifi ik LTS 2 B8 & L 242

commit ed5631fa515a297b45cef5a1330b516£56e113dc
Author: Algea Cao <algea.cao@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: I3f18aeb04427846e06b6ad397ad4codf77bbbcab2

HEELLERSS, WATLE DTS Hh ) B RC BT 5 102 F 3 St 5

&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>;


af://n1076

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 : F/N5EHI%H HDMI 73 ¥ %1 FLAG.
2. force-bus-format : ShiilF 8 E A .
3. force timing: RIHHTEE RPN T,

PR UL ESAR, O T

diff --git d/d|1verf’qpu/dlmfbr1dqe;synopsysfdw—hdmi.c b/drivers/gpu/drm/bridge/synopsys/dw-hdmi.c

index 5ed021b..

-—- afdr1vers;gpu’drm;br1dge/5vn0p5vsﬁdw hdmi .c

+++ bfdrivers/gpu;drm/br1dge/r)nop,v;;dw—hd )
static int dw_hdmi_con g [ ;truct drm_connector *connector)

struct edid *e
truct drm_display_mode

struct hdr_s
1fo.hdmi.hdr_panel_metadata;
int 1, ret =
c int dw_hdmi_connector_get_modes (struct drm_connector *connector)
return 0;

did = drm_get_edi onnector, hdmi->ddc);

if fvd1d| f
« height[%d]\n",

d > ht_cm

diff --git a/drivers/gpu/drm/ ckch1p/dw hdml -ch1p ¢ b/drivers/gpu/drm/rockchip/dw_hdmi-rockchip.c

index bdc96cd4..6653dfa 10064

-— a’dr1vers;gpu /drm/rockchip/dw_hdmi-rockchip.c

+++ bfdriVers/gpujdrm/rcckchipfd\ hdmi-rockchi
i

( -..Irut t lir m_connector *connector,
the mode |,I1x&]

1.3 def mode HALRH— MEDBIT T 0 HERIS BLH VIC.
2. edid = NuLL; SR EDID BHURIAITRE, A A3 3:2] EDID #i58H14#% def_modes 17>
HER R o

3. W TR BN 4K R PR, R LR BAREY, AR 4K 2R IR .
EE’E?EE‘»E’]ZEy pRHH H HDMI 2.0 (4K30LA B) K UL BRI #EREs, 52N SINK i 15 is 24T
SCDC ilf5. tHEFE SCDC iEfE, MLAFIE HDMI DDC ThfEIEH . Hiskli s, A4 HDMI
RAF o

2.4.6 Recovery HDMI G & 7~

Recovery FANSCHEWE, HAZEHEK. FHEMN HDMI Eo8, RIS REA W MMes, Edsinin
BN, R JEHEE HDMI L.


af://n1100

diff --git a/minu1/%raph1cs drm.cpp b/minui/graphics_drm.cpp
index 03e33b7..f4d5 100644

--- a/minui/graphics_drm. cpp
+++ b/minui/graphics_drm. cpp ] ) ) '_ .
static drmModeConnector *find_main_monitor(int fd, drmModeRes *resources,

int modes; ]
Look for LVD /DSI connectors. Those are the main screens. */
u f1gned kConnec Priority[] =

ODE_CONNECTOR_LVDS,
NECTOR_eDP,
_MODE_CONNECTOR_DST,

2.4.7 settings Joi% % B HDMI 4 R
LOiEHIA 3.2.1 R EIGFAC E R IR, 3.2.5 PR E &S IR,

2 1IN 3.3.6 KB PERC B 2 15 IR
3. 32 Android 9.X & UL E RS, 7525 H RkOutputManager R %5 . 3399 ARHS 75 BB 21 L R 258

add hdmi config

Change—-1Id: I0705b537f9fel10bb06ae6390caas £8d36a6
Signed-off-by: wh <wanghang@ ' .

wh@ubuntu: /3399 9. 0/device/rockchip/r}

4. 9.0 A P& F 4T LAB AN T, # T 82 H0 LFE 3T 58 source Al lunch AL HIf 4 JE, $UT
get build var DEVICE MANIFEST FILE, <xf]EN4H7HT{# M manifest LA, ity
device/rockchip/common/manifest.xml , FRF T A ISR INE] manifest LA

<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 5 A & 5 B0 7] iR

WIERAE 4K [ HF T, LA BR Bl (N SR G 1), TIA A% log & 75 LA R 4T E:
[drm:vop isr] ERROR POST BUF EMPTY irq err

#7A LA EFTERIU A DDR 56 A 2 FE i, 155%
{Rockchip RK3399 Developer Guide Android7.1 Software CN&EN.pdf) [ 9.7 FHEATALHE,

2.4.9 4K UI #3% |9] i


af://n1103
af://n1115
af://n1119

1. B {—EE 4K UI?

4K UL SR RGRIER 2, fem RAESCRES] 4K25Hz iy, AR 4K UL i R AR R Tk
4K MR B A 4K B, BT DAOATR ECE 4K UL RGBT T A R i Y2 ) PASE
o

2. WA & 4K UI?
B 5# 3.2.3 %, J4 Framebuffer 4> 1AL E N 4K,
3. BCE R 4K UL 2 )5 BN FEDDR 45 % [F 8, i55% 3.4.10 Tk TAL B,

2.4.10 setting  HDMI 4 # R F| R P EKFH 4K 5 PR

1 BN LIS 75 3CFF 4K 07
2. BATBA R4, BiA A HDMI 22 R 5 R R A S 4K 0%

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

3. R EIRFFRFAAE 4K 538, W VOP FE& (RK3288. RK3399) ik HDMI 52 545 5E 1
& VOPB. Hif&iZ LA 4K-50/60Hz A FF YUV420, HRTFFEARALEFHX AT HER CFEL
¥ HDMI &S iR ESHH 1 HEK)

4. 4 WA%H) HDMI 73 #F 5 R h AL 8 4K 23 #E38, T setting T HR SR A 20 HE3, 1
WHARTRGEE T IZHE (%3247

2.4.11 RK3588 setting 7' HDMI 73 ¥ R 5 K b %A 8K 4 Fi K

L BB B S SER T HDMI 2.1 BaRei g ki, KEH K MM FEFIMRE, SlAE
H 8K iR,
2. N VOP ACLK &5 % B N T 800 Mhz, ¥ 3.1.5.

2.4.12 RK3588/RK3576 HDMI 8K/4K120 %4 v ¥R N R . ST

1. A B HDMI 2645 /2 759 HDMI 2.1 2645 . HDMI 2.1 7> ¥R 00758 i} HDMI 2.1 2845,
2. 244t HDMI Ji 3 K / PCB B RK A5 4%
3. BE R AN S = HEAT ST IR EL 5]V 45 1 i RKOREE 9206 55 33047 ST

2.4.13 HDMI \EHIERKIES

ISR B HEAT HDMI GE, 3l 2 AATEN USRI E]— A E B R, %8 — B2 excel T
e

B RIERM T T 7> AR, 4R I3 i
General o Source CDF o Sink CDF ~Eepeater CDF - Eptr—Mini-Scurce Eptr—Mini—-Sink ~Cable CDF CEC General ~CEC Featurez I

HDMI - I0) RE I VIE R 2 S 573 TR AR, IR A SO LTI RE, IR B2 TUA A
HOLo GBI R -


af://n1129
af://n1140
af://n1146
af://n1154

#: HDMI IN, Sink CDF 4> Ui AN IEE .

Source/Sink/Repeater Characteristics

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

Product Category

o General: —MHIHERAGRUN T, HOFTHES . B ELST %E& HDMI LR AE R,
£ LA HDMIIN 1. A JLA HDMI OUT [, #4 HDMI &7 32 HDCP, CEC %:3fE. %
SRR E T 540 TR S 75 2485 . W HDMI input_count 38 0 (135, U8 BH % 4 A2

Field Name Field Definition Choices Value
HOWI_output_count How many HOWI output ports are on the product? 0. X 1
HOMI_input_count How many HDWI input ports are on the product? 0. X ]
HOCP Supported Iz HDCP supported on the product? YiN i
CEC Characteristics
Field Name Field Definition Choices Value
CEC_protocol le CEC protocol supported? If this field is ™™, then YiN |
CEC CDF =hall be submitted.
Independent_CEC Are the CEC =ignals on input connectors IN |
independent? (Meaning: no physical connection
between inputs and the product has a logical address
of 0 for all inputs). [Mote: If the product has no HOHI
inputz, answer "N" ]
CEC_root_device Does the product act as a CEC reot device? (Meaning: [/N M
the product is a Sink or Repeater and the product's
Physical Address iz 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 HDRI inputs,
answer "N
HEAC Characteristics
Field Name Field Definition Choices Value
HEC_supported ls HEC supported? If this field is ™™, then HEAC CDF  |%N M
zhall be submitted.
ARC_supported Iz ARC supported? If this field is ™™, then HEAC CDF |%IN |
zhall be =ubmited.

o Source CDF: %4417 HDMI OUT I (General 4> 7 i 35 2415 57 #57 )L HDMI OUT 1) ,

FEHG AT, Hp— 7 ZIHS HDMI OUT SCRF MR /3 %, SRR e B (o ks 5055

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? (Note: HPD will be false during
measurement.)

Video

Source_HDMI_YCbCr Will the product transmit an HDMI video signal using |Y/N N
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 AVI YN Y
InfoFrame

Source_AV|_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
mmmnnt rmbine AE 4D mnd ALN fmmd cnmn cmem AT

4

e Sink CDF: HWAWRES HDMIIN 0, FEEGX N, Hb—EFEIETS HDMI IN SRR
MR R, ST RFIR L A% 2 A M, EDID A2 B2 .



o Repeater CDF: 545401~ HDMI Repeater 75 B IHE XA 4T, Rockchip 7 R —RAE XM

-
PR .

BT —REEE TN FERT, HEJ7EE W8 excel ##—2, LA Source CDF 47 71 FH

Video A% N

Video

Source_HDMI_YCbCr Will the product transmit an HOMI video signal using |Y/N N
YCbhCr (4:4:4 ar 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 YIN _J
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- YIN M
default {i.e. alternate) colorimetry under some
condition? (e.g. using BT.709 for 480p or BT.601 for
1080i)

Source xYCC Is the product capable of transmitting video using YN N
»YCC 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 60Hz Does the product output standard, enhanced or high- [Y/N 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/N 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 N

EEOP R I, AR A SR BLIZ 26 IS . B P Source HDMI YCbCr i H , A% 55—
FUINTTHZFK, 8 —FNH B, 58 =30 riEdE, SHIUS0NRE NS HME. RIERE, %0
KW HDMI A2 75 3CFp4a ) YCbCr itk e WIRSIRpZIhRe, WA M M sl &hEs Y, Rk

N,

BT HERRERIH B Z, A —— 38, QORXHMEM I H FHS A 5E R, 157E redmine E 32

e
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