G StarFive
D

BT} $52

i

Software SDK Developer Guide for
Display Controller

VisionFive 2

Version: 1.0

Date: 2022/11/24

Doc ID: JH7110-DGEN-014



Legal Statements

Important legal notice before reading this documentation.

PROPRIETARY NOTICE
Copyright © Shanghai StarFive Technology Co., Ltd., 2022. All rights reserved.

Information in this document is provided "as is," with all faults. Contents may be periodically updated or revised due to product
development. Shanghai StarFive Technology Co., Ltd. (hereinafter "StarFive") reserves the right to make changes without further
notice to any products herein.

StarFive expressly disclaims all warranties, representations, and conditions of any kind, whether express or implied, including,
but not limited to, the implied warranties or conditions of merchantability, fitness for a particular purpose, and non-
infringement.

StarFive does not assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any
and all liability, including without limitation indirect, incidental, special, exemplary, or consequential damages.

All material appearing in this document is protected by copyright and is the property of StarFive. You may not reproduce the
information contained herein, in whole or in part, without the written permission of StarFive.

Contact Us

Address: Room 502, Building 2, No. 61 Shengxia Rd., China (Shanghai) Pilot Free Trade Zone, Shanghai, 201203, China

Website: http://www.starfivetech.com

Email:

« Sales: sales@starfivetech.com

* Support: support@starfivetech.com



http://www.starfivetech.com
mailto:sales@starfivetech.com
mailto:support@starfivetech.com

Contents

LIST OF TS, . ettt ettt b e bbbt h et h e sh e bR bbb e b e bR e bbbt b nb e bt e b b e e bt et bt ene s 4
[ o) = {0 [ T PP 5
[T B Y= 4411 PO P U P PP PSPPI ii
P @ ettt h et h e bt h e e b e a e e bt ek e e Rt e £t eh e e R e e heehe e R e e R e SR e e R e e Rt eh e e A e e ke eheenteabeeheen b e nheeheeeenbeeneereee vi
I T o T o TN 7
1.1, FUNCEON INTFOGUCTION. ....iitiiiiiiiiiiiiei ettt bbb bbb s b b sb e bbb e s b sab e b e sbeesee b e sbeeas 7
J R =1 (o Tol N DI T4 T4 o OO PP P RSP PRRPRN 7
IO TR 0 Tt 0[O 1T o] Y o T e T 8
1.4. Video OULPUL DIV FramMEWOIK......ccciiiiiiieiiiieceieeeetee ettt eeete e ee e e eeteeesaeeesbaeesssaeessseesasasesnsseesihseeaanses s iaseeeesbeeeasseaensreeas 9
1.5. DEVICE TrE@ OVEIVIEW...oiuiiiiiiiiiiiiiiiiiiiii ettt sb e s s b b e s b s s aa e b e e b e e s ae e s ab e s b e e b e sba e s ab e e b e s bbeehbesnaeebeesnaesnns 9
1.6. SOUICE COUE SEIUCTUIE....eiuiietiettetieeite et ettt e st st et esteesae e et e e bt e s seeeaeeeabeeabe e seesasesaseenseeneseeaseamseensedenn e e nteebeenneesinesaneenne 10
2. CONFIGUIAtION. ... ueeiiiiiiiiciieerteeiiieesseneeeetessesssnnseessesessssnnseessssssssssnnsessssssssssnssesssasssssnnssesssiossssnnnsesssnsessssnnneessssssssssnnsanseesssssnns 11
2.1. DEVICE Tre@ CONFIGUIATION. ...ccuuiiiiiiii ettt ettt ettt e ettt e et e et e e eette e e tbeeeeabee s ateeeasaeeesaseeeasbeeeasseeesaseaeansaeeesseeesbaeentaaeanseeas 11
2.2. Kernel MenU CoONfIGUIATION. ......uuiiiiiiiiiieeeiie ettt ettt e e e e e e tt e e e sabeeessdbe e staaeasbeeesabassassbeeasbaeesabaeasnsseesnsseesssaessseansns 13
B T 4 V=T g 0o =TT = a o o T PSP PP PIUPPRN 18
3. DEbUG MELhOM.......c..eeiiiiiiiierrert e ssenee s s e s s e s s sinn e et e sesssssnnneessesssssannsenssssssssnnsansesssennnn 19
3.1, TeSt Cas@ CONTIGUIATION. ... .cciiiieiiieeiieecctee et et e et e e e te e e e te e e e baeeeataee e tseeeatbeeesseeeeabessssaeesseeeanbesenssaeeanseeesabeeesnsaseanseens 19
I STl (o T D 1= o T T S U UPPRUPRTORUPPRIOE 21
IR T DT o TUT = B 1] o] 1Y S T OSSPSR UPPRPRPRRPPN 21
B 1 Al o ') [ 24
3 © 2018-2022 StarFive Technology www.starfivetech.com

All rights reserved


https://www.starfivetech.com/

Contents

List of Tables

TabIE 0-1 REVISION HISTOIY...ciuiiiiitiieeiiieeitie ettt ett e et e ettt e etee e ettt e e e ruteeebaeeetbeeetseeesaeeasaeeesbeeesseeaasaaeaasseeeasbeeasseeeasseeeansasenssaeenssnas vi
Table 1-1 Display SUDSYSTEM Data MapPing....c..eeicuieiiiiieiieee ittt esitteeeiteestteestaeeatseesbteeabssaessseeessbaeaasseeessseeessbaeesstseessseessssasasnsseenns 8
Lo LI B ] = T AU o B o =L PP P PP URTUPTUPRRPON 21
Lo LI R 0 1= oYU = 1Y) - SO US 22
Table 3-3 DEDUG DiISPIAY 2...cueieieiieieiiie ettt e et e et e e et ee e et e e e ebe e e e bae e e taeeebaee s saaeansaeaessses e saaeessaeeasseeesnseeensseeessseeennsaeeanssaenns 23
Table 3-4 DEDUE DiISPIAY B...cueeiiiiieiiiie ettt rtee et e ettt e st e e e s te e e e be e e s beeeestbeeaabaeesabeeeaasaeaesssaeaasteeaasbeeessbeeeasbeeasteeessbeeensbaeannsaaanns 24
www.starfivetech.com © 2018-2022 StarFive Technology 4

All rights reserved


https://www.starfivetech.com/

Contents

List of Figures

Figure 1-1 Display SUbSYStEM BIOCK DIagrami........cicciiiiiiieiiiiee ettt e et et e e ette e e st e e e tteeeetteeeetaeeesabeeeesteaessseeesasaeaassaeesssseesnbaeessaaeanseens 7
Figure 1-2 DC8200 Display Controller BIOCK Diagrami........cccuiiiiiieiiiiecciieecieeesite st stee e s tae e s ba e e sebaeesseaeesssseesssbeesssseessabeeesssaeansses 8
FIBUIE 1-3 DIIVEI FrAmMEWOIK..cueeiitieiiiieiieiee sttt ettt et ettt e bt et e s b e e st e e bt e s b e e sab e e bt e beesae e emeeeabe e beessbesaneeaneensnesanesaneensnenanennne 9
FIgUre 1-4 DEVIiCe TrEE WOIKIIOW. .. .eiiuiieieeieieeie ettt este et e et s e st e et esaeesa e e et e s seesnaeense e seeaseeaseeenseenseesseesnseenseessnesnseenseenseennsnanes 10
FIGUIE 2-1 DEVICE DIIVEIS. . uuutieeiiiiciiieeeeeiiitte e e e esettteeesesttreeeeeesbtaeeeesaabtaeeeesasastaeeessasaseseeeesanssaseesssassseseesesnsstnseesessssseeeesssnsssneeesnsnsen 13
1=V R A O] =Y o] a Y (oI ] o] oo SO PPRUPPPRP 14
FIGUIE 2-3 HDIMIZ2.0...cutiteeiieitesteeitet ettt ettt ettt sttt et e s be e st et e s bt eat et e s b e e ae e b e s bt eat e st e s beehten s e beeatenbesheeat e e e ebeeat et e sbe e bt e besbeentenbesbeenbensens 15
FIGUIE 2-4 IMIIPI DSI SEIBCT.....eueeeieeeeee et eteestee st e s te et e st e st e e e ete e teesseeeseeesseenseesseessseenseeseesseeanseenseeaseaaseeenseenseenseesneasnseenseessnennsnanes 16
Figure 2-5 DireCt RENAEING IMANAZET.......cciiiieiiiieecieeeetiee et e e ete e e eteeeetteeestbeeeebeeesbeseasseeesssasesasaeeassssessssdesasasaasseeeabbeesasseeensaeeanses

Figure 2-6 12C Encoder or Other Helper

Figure 2-7 NXP SemicoNdUCLOrs TDAOGOIBX......c.uteitteruierterieettesieesite st esteesieesaseeseesbeesseeeasesseesseesasesaneeseesheesanedantenanesaseenseesbesaneeennes 17
L= {U I B A - T a2 1ol - Vo TS S SRR 19
[TV B A W o1 | T=T T RSP T SURPUP 19
[TV oI T T €1 -1 o] o1 (o1 O O R PP PTTPPT 20
[T = {0 I B B 11 o e [ PO eSS P PRSP PO PRTSRPPN 20
LU I R [0 1 = LI =T Al o o= =T 4L RS 20
T S R CTY =T et U T I =4 PPN 21
[T {U I Ty A DT o 1U =g DT 1Y o] F= 1 S TP 22
FIBUIE 3-8 DEDUEG DiISPIAY 2..ecuueiiuiieiieiieiiteeteeteest ettt ettt e st e et e i h e e ht e et e e bt e stesatesaseebeesasesaseeabeesaeeeaseeaseebeeaneeeanesabeeneenanesaneenns 23
L= {U I T T 1= oYU L= 1T o - T 24
FIGUIE 3-10 TSt EXAMPIE...eiiiiiiieiiie ittt ettt ettt e et e et e e e etteeeetteeeeabeeesseeeihtaeeeaseeesabaeeensaeeesssaessaaeensseeesseeesbeeansseeeasseeenssaeensseeens 26
5 © 2018-2022 StarFive Technology www.starfivetech.com

All rights reserved


https://www.starfivetech.com/

Preface

About this guide and technical support information.

About this document

This document mainly provides the SDK developers with the programing basics and debugging know-how for the display module

of the StarFive next generation SoC platform - JH7110.

Audience

This document mainly serves the display module relevant driver developers. If you are developing other modules, place a
request to your sales or support consultant for our complete documentation set on JH7110.

Revision History

Table 0-1 Revision History

Version Released Revision

1.0 First official release.

Notes and notices
The following notes and notices might appear in this guide:
. 0 Tip:

Suggests how to apply the information in a topic or step.

. Note:
Explains a special case or expands on an important point.

. ! Important:
Points out critical information concerning a topic or step.

. @ CAUTION:

Indicates that an action or step can cause loss of data, security problems, or performance issues.

* 1. Warning:
Indicates that an action or step can result in physical harm or cause damage to hardware.

vi



1. Introduction

The display subsystem, named as dom_vout_top in the JH7110 system, includes front-end video data capture, display controller
and display interface, such as RGB IF, HDMI, and MIPI.

In the display subsystem, DC8200 display controller works as a third party high-performance optimized-area Display Processor
Unit (DPU) IP that can be used for reading rendered images from the frame buffer to the display.

See Block Diagram (on page 7) for more information.

1.1. Function Introduction

The display controller supports the following features:
* Support 2 display output panels
« Support 1 video/graphic layer per output panel
« Support 2 overlay layers per output panel
* Support 6 video/graphic and overlay layers
* Support 2 cursor layers
* Programmable cursor sizes: 32 x 32, 64 x 64
« Dynamic layer allocation support for video/graphic and overlay layers
* Support 2-screen display

« Support output interfaces: DP (RGB, YUV), DPI (RGB)

1.2. Block Diagram

The block diagram of the display subsystem is displayed in following diagram.

Figure 1-1 Display Subsystem Block Diagram

CPU/DMA U1 display_panel mux
MIPI
RGB/YUVA2D | oo MIPI DPHY __| DHP,Y
GPU P apic
Graphic ” A >
camera DPO/ ——————g
ISP DPIO uD_display_panel_mux
RGBB888/RGB666/RGBS565 DPI
WAVE521 .
(Enc NOC
DC8200
WAVES11 u2_display_panel_mus
(Dec) Video HDMI
HDMI_Ctrl HDMI_PHY ——>
DP1/
AXI DPI1
128bit
DDR
dom_vout_top
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Data Mapping

The DSI transmitter's pixel data could be from panel 0 or panel 1 interface of DC8200, and could be selected from DP or DPI
interface. The RGB PAD and HDMI have similar mechanism.

Table 1-1 Display Subsystem Data Mapping

Destination Supported Data Mapping Comment

DPI to PAD For flexibility

» DPO/DP1 or DPIO/1 is used, default DPI is used.

* RGB24, RGB666 (CFG1), RGB565 (CFG1) when DPl is
used.

D3I Tx Data from * Both DPI and DP are supported. Default DPI
DC8200

* YUV420 8-bit only (CFG3).

* YUV422 8-bit only (CFG1).

HDMI Data from « Both DPO and DP1 are used for RGB and YUV. DP by default, and DPI for back-

DC8200 up
« YUV444 and YUV422 8-bit/10-bit (CFG1).

« YUV420 8-bit/10-bit (CFG3).

1.3. DC8200 Display Controller

The following image shows the block diagram of the DC8200 display controller.

Figure 1-2 DC8200 Display Controller Block Diagram

T o Write back0 Output Panel

________________ 1 Di
i isplay0
: Memory Control 0 .: play
1 .
1 |
N AXIO L Display
+ L : Blend | Gamma {
1 Interface 1 Device 0
1 !
1 1
1 ! s
N B
(%] Overlay Layerl 5]
=] o
om| z
iy it Video/Graphic Layer1 g
=
o
- Overlay Layer2 |
AXI1 = GB Displa
Interface = YUV Dither p v
o | 1 Device 1
8 Overlay Layer3 1
U 1 :
Cursor 1 \ 1
1
1
1

PR \1B/APB1 Host Interfate |
1

e e e e e e e, - - - -

AHBO/1/APBO/1 clocks AXI0/1 clocks

The following components are included.

¢ Host Interface: Allows communication with the system and the DC controller. The host interfaces include the AXI, AHB,
and APB. In this block, data crosses clock domain boundaries.

* Memory Control: Contains the AXI interface to manage the access between the system memory and layers of the
DC8200.

« Write Back: For debug use only.

« Layers: Include video/graphic, overlay, and cursor layers.

www.starfivetech.com © 2018-2022 StarFive Technology
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o Video/graphic layers support both video and graphic configurations. Video/graphic and overlay layers support
dynamic layer allocation and de-gamma.

o Overlay 1 and overlay 3 do not support scaling, rotation, and line buffers.
o Cursor layers provide hardware cursor functionality.

« Dither: Provides a Lookup Table (LUT).

* Gamma: Performs gamma correction.

* Output Panels: Support two output panels, as shown by Display0 and Display1.

* Output Interfaces: Support parallel pixel output with 30-bit Data, Horizontal Sync, Vertical Sync, and Data Enable.
Support easy adaptation to external serialization logic, for example, HDMI.

« Pixel Pipelines: Reside in the layers and output panels. Two display pipelines support linear and tiled frame buffers
for RGB and YUV inputs. Optional enhancements include multiple overlay layers, composition and blending, up/down
scaling with multi-tap filtering, and color space conversions.

If you need more information, you may contact StarFive technical support and request documentation from the third-party IP.

1.4. Video Output Driver Framework

The following figure shows the framework of the video output driver and the display controller.

Figure 1-3 Driver Framework

modetest Other custom applications
Application
libdrm
DRM core
Kernel vs_drv -

Vout

Driver vs_dc dsi hdmi

Hardware vs_dc_hw panel

The video output driver framework has the following 3 layers.
 Application layer consists of application code and test code and communicate with kernel layer through libdrm.

 Kernel layer consists of DRM core and Vout driver. DRM core receives commands from libdrm and transfer to Vout

driver.

* Hardware layer is connected with Vout driver, and it operates the hardware directly.

1.5. Device Tree Overview

Since Linux 3.x, device tree is introduced as a data structure and language to describe hardware configuration. It is a system-
readable description of hardware settings so that the operating system doesn’t have to hard code details of the machine.

A device tree is primarily represented in the following forms.

9 © 2018-2022 StarFive Technology www.starfivetech.com
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« Device Tree Compiler (DTC): The tool used to compile device tree into system-readable binaries.

« Device Tree Source (DTS): The human-readable device tree description file. You can locate the target parameters and

modify hardware configuration in this file.

* Device Tree Source Information (DTSI): The human-readable header file which you can include in device tree description.

You can locate the target parameters and modify hardware configuration in this file.
« Device Tree Blob (DTB): The system-readable device tree binary blob files which is burned in system for execution.

The following diagram shows the relationship (workflow) of the above forms.

Figure 1-4 Device Tree Workflow

DTSI File DTSI File DTSI File
DTS File

|

DTC Compiler

DTB Binary File

1.6. Source Code Structure

The following code block shows the source code structure of the display controller.

l'inux-5.15.0
L-- drivers
L- | --gpu
- verisilicon
- | -- vs_dc.c
| -- vs_dc.h
| -- vs_dc_hw.c
| -~ vs_dc_hw h
| -- vs_drv.c
| -- vs_drv.h
| ---vs_crtc.c
| -- vs_crtc.h
| -- vs_plane.c
- | -- vs_plane.h
| -- vs_sinple_enc.c
| -- vs_sinple_enc.h
| -- vs_gemc
| -- vs_gemh
| -- vs_virtual.c
| -- vs_virtual.h
| -- vs_dc_dec.c
| -- vs_dc_dec.h

drm

| -

|

|

|__
co || e
_I__

|

|

|

|

|

|

|

|

|

|

|

|

|
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2. Configuration

2.1. Device Tree Configuration

Overview
A DTS/DTSl file is used to store all the device tree configuration.
The device tree of JH7110 is stored in the following path:

l'i nux-5.10/arch/riscv/boot/dts/starfive/

The following code block shows the DTS file structure for JH7110.

l'inux-5.15.0

L.- arch

L- | -- riscv

| -- ] -- ] -- boot

| -=- ] -- | -- ] -- dts

| == | -- | -- ] --| -- starfive

| -=- | -- 1 --1--1--1 --jh7110- common. dt si
| == | == | == | -- 1 -- | -- jh7110. dtsi
Display Subsystem

In the filej h7110. dt si , you can find the device tree configuration of the display subsystem as the following code block:

di spl ay: displ ay-subsystem {

conpati ble = "startive,jh7110-di spl ay", "verisilicon, displ ay-subsysteni;

ports = <&dc_out _dpi 0>;
status = "di sabl ed";
dssctrl: dssctrl @95B0000 {

conpati ble = "starfive,jh7110-dssctrl”, "verisilicon,dss-ctrl",

reg = <0 0X295B0000 O 0x90>;
b

The following list provides explanations for the parameters included in the above code block.

« compatible: Compatibility information, used to associate the display controller and its target device.

* ports: The port(s) used by the display controller.

« status: The work status of the display controller module. To enable the module, set this bit as "okay" or to disable the

module, set this bit as "di sabl ed".

* reg: Register base address "0x29580000" and range "0x90".

DC8200

In the filej h7110. dt si , you can find the device tree configuration of DC8200 (host) as the following code block:

dc8200: dc8200@9400000 {
conpati ble = "verisilicon, dc8200";
verisilicon, dss-syscon = <&dssctrl >;
reg = <0x0 0x29400000 0x0 0x100>,
<0x0 0x29400800 0x0 0x2000>,
<0x0 0x17030000 0x0 0x1000>;
interrupts = <95>;
status = "di sabl ed";
cl ocks = <&cl kgen JH7110_NOC BUS_CLK_CPU_AXI >,
<&cl kgen JH7110_NOC_BUS_CLK_AXI CFGO_AXI >,
<&cl kgen JH7110_NOC BUS_CLK_GPU_AXI >,
<&cl kgen JH7110_NOC BUS_CLK_VDEC_AXI >,
<&cl kgen JH7110_NOC_BUS_CLK_VENC_AXI >,
<&cl kgen JH7110_NOC BUS_CLK_DI SP_AXI >,
<&cl kgen JH7110_NOC BUS_CLK_| SP_AXI >,
<&cl kgen JH7110_NOC BUS_CLK_STG AXI >,

11 © 2018-2022 StarFive Technology
All rights reserved
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<&cl kgen JH7110_VOUT_SRC>,

<&cl kgen JH7110_VOUT_TOP_CLK_VOUT_AXI >,
<&cl kgen JH7110_AHB1>,

<&cl kgen JH7110_VOUT_TOP_CLK_VOUT_AHB>,
<&cl kgen JH7110_VOUT_TOP_CLK_HDM TX0_MCLK>,
<&cl kgen JH7110_| 2STX_4CHO_BCLK_MST>,

<&cl kvout JH7110_U0_DC8200_CLK_PI X0>,

<&cl kvout JH7110_U0O_DC8200_CLK_PI X1>,

<&cl kvout JH7110_UO_DC8200_CLK_AXI >,

<&cl kvout JH7110_UO_DC8200_CLK_CORE>,
<&cl kvout JH7110_UO_DC8200_CLK_AHB>,

<&cl kgen JH7110_VOUT_TOP_CLK_VOUT_AXI >,
<&cl kvout JH7110_DOM VOUT_TOP_LCD_CLK>,
<&hdni t x0_pi xel cl k>,

<&cl kvout JH7110_DC8200_PI X0>,

<&cl kvout JH7110_UO_DC8200_CLK_PI X0_QUT>,
<&cl kvout JH7110_U0_DC8200_CLK PI X1_QOUT>;

cl ock-nanmes = "noc_cpu", "noc_cfg0", "noc_gpu", "noc_vdec", "noc_venc",
“noc_di sp", "noc_i sp", "noc_stg", "vout _src",
"top_vout _axi","ahbl","top_vout _ahb",

"top_vout _hdm TX0", "i 2stx", "pi x_cl k", "vout _pi x1",
"axi _cl k", "core_cl k", "vout _ahb",
"vout _top_axi","vout_top_|cd", "hdm t x0_pi xel cl k", "dc8200_pi x0",
"dc8200_pi x0_out", "dc8200_pi x1_out";
resets = <& stgen RSTN_UO_DOM VOUT_TOP_SRC>,
<&r st gen RSTN_UO_DC8200_AXI >,
<&r st gen RSTN_UO_DC8200_AHB>,
<& st gen RSTN_UO_DC8200_CORE>,
<&r st gen RSTN_UO_NOC_BUS_CPU _AXI _N>,
<& stgen RSTN_UO_NOC BUS_AXI CFQO_AXI N>,
<&r st gen RSTN_UO_NOC_BUS_APB_BUS_ N>,
<&rstgen RSTN_UO_NOC BUS DI SP_AXI N>,
<&r st gen RSTN_UO_NOC_BUS_STG AXI _N>;
reset-nanes = "rst_vout_src","rst_axi","rst_ahb","rst_core",
"rst_noc_cpu", "rst_noc_axicfg0","rst_noc_apb",
"rst_noc_disp","rst_noc_stg";
power - donai ns = <&w ¢ JH7110_PD VOUT>;
IE

The following list provides explanations for the parameters included in the above code block.

compatible: Compatibility information, used to associate the display controller and its target device.

dss-syscon: The SYSCON register(s) of the display panel.

reg: Register base address "0x29400000" and range "0x100".

interrupts: Hardware interrupt ID.

status: The work status of the display controller module. To enable the module, set this bit as "okay" or to disable the
module, set this bit as "di sabl ed".

clocks: The clocks used by the display controller module.

clock-names: The names of the above clocks.

resets: The reset signals used by the display controller module.

reset-names: The names of the above reset signals.
» power-domains: The power supply domain of the display controller module.

In the filej h7110- conmon. dt Si , you can find the device tree configuration of DC8200 (endpoint) as the following code
block:

&dc8200 {
status = "okay";

dc_out: port {
#address-cell s = <1>;
#si ze-cells = <0>;
dc_out _dpi 0: endpoi nt @ {
reg = <0>;

www.starfivetech.com © 2018-2022 StarFive Technology
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renot e- endpoi nt = <&hdm _i nput 0>;
b
dc_out _dpi 1: endpoint@ {

reg = <1>;
renot e- endpoi nt = <&hdm _i n_| cdc>;

b
dc_out _dpi 2: endpoi nt @ {
reg = <2>
renot e- endpoi nt = <&mi pi _i n>;
IH
IE
b
The following list provides explanations for the parameters included in the above code block.
* reg: The register ID of the endpoint device.

* remote-endpoint: The endpoint device type of the display controller output.

2.2. Kernel Menu Configuration

Follow the steps below to enable the kernel configuration for display controller.

1. Under the root directory of f r eel i ght - u- sdk, type the following command to enter the kernel menu configuration
GUIL.

make |i nux-nenuconfig

2. Enter the Device Drivers menu.

Figure 2-1 Device Drivers

File Edit View Search Terminal Help
.config - Linux/riscv 5.15.0 Kernel Configuration

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y> includes,
<N> excludes, <M> modularizes features. Press <Escs<Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module
< > module capable

eneral setup --->
[*] MMU-based Paged Memory Management Support
oC selection --->
PU errata selection --->
latform type --->
ernel features --->
oot options ---»
ower management options --->
eneral architecture-dependent options
nable loadable module support --->
nable the block layer --->
0 Schedulers --->
xecutable file formats --->
Memory Management options

ecurity options
ryptographic API
ibrary routines
ernel hacking

< Exit > < Help> < save> < Load >

3. Enter the Graphics support menu.

13 © 2018-2022 StarFive Technology www.starfivetech.com
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Figure 2-2 Graphics Support
.config - Linux/riscv 5.15.0 Kernel Configuration
> Device Drive

Arrow keys navigate the menu. <Enter> selects
excludes, <M> modularizes features.
capable

Press <Esc=<Esc> to exit, <?> for Help, </> for Search.

De e Dr
submenus ---> {or empty submenus ----).
Legend: [*] built-in

Highlighted letters are hotkeys.
[ ] excluded <M> module

Pressing <Y> includes, =N=
< > module

=

< >

< >
< >
_xo
< >

RapidI0 support ----

Generic Driver Options ---=

Bus devices --->

Connector - unified userspace <-> kernelspace linker ----
Firmware Drivers ---=

CNSS receilver support ----

Mzmory Technology Device (MID) support ----
Device Tree and Open Firmware support --->
Parallel port support ----

Block devices --->

NVME Support ---=

Misc devices ---»

SCSI dewice support ---=

Serial ATA and Parallel ATA drivers (libata) ---=>
M ltiple devices driver support (RAID and LVM) ----
Ceneric Target Core Mod (TCM) and ConfigFS Infrastructure ----
Fusion MPT dewice support ----

TEEE 1394 (FireWire) suppert ---»

Network device support ---=

Tnput device support ---=

Character devices ---=

12C support ---=

T3C support -

SPT support

SPMI support

HST support

PPS support ==

FTP clock support ---=

Pin controllers --

CPIO Support --->

Callas's l-wire support ----

eoard level reset or power off ---»

Power supply class support -

Hzrdware Monitoring support --->

Thermal drivers ----

watchdeg Timer Support ---=

Senics Silicon Backplane support ----
croadcom specific AMBA ----

Miltifunction device drivers ---=

Veltage and Current Regulator Support --->
remote Controller support ----

HOMLI CEC drivers -

M. ltimedia support

<> “ound card support

HID support --->

< Exit > < Help >

4. Continue your settings per the sections below depending on your target output devices.

o For HDMI output (on page 14)

o For MIPI output (on page 15)

o For RGB2HDMI output (on page 16)

For HDMI Output

Continue your settings with the following steps to enable the kernel configuration for HDMI output.

www.starfivetech.com
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1. In the Graphics support menu, select the HDMI2.0 option.

Figure 2-3 HDMI2.0

.config - Linux/ .15.8 Kernel configuration
Device Driver: phics support

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus

).
features. Press <Esc=<Esc> to exit, =7> for Help, </> for Search. Legend: [*] built-in [ 1 excluded =M= module = > module capable

support
Highlighted letters are hotkeys. Pressing <f> includes, <N> excludes, <M> modularizes

[*] VA Arbitratien
(16) Maximum number of GPUs
-#- Direct Rendering Manager (XFree6 4.1.6 and higher DRI support) --->
ARM devices --->
ATI Radeon
AMD GPU
Nouveau (NVIDIA) cards
virtual GEM provider
virtual KMS (EXPERIMENTAL)
DisplayLink
AST server chips
Matrox G200
R-Car Gen3 and RZ/G2 DU HDMI Encoder Support
R-Car DU LYDS Encoder Support
OXL virtual GPU
Display Panels ---=
Display Interface Bridges ---»
ETNAVIV (DRM support for Vivante GPU IP cores)
©.MX (e)LCDIF LCD controller
ARC PGU
DRM Support for bochs dispi vga interface (qgemu stdvga)
Cirrus driver for QEMU emulated device
©M12u320 driver for USB projectors
Simple framebuffer driver
DRM support for HX8357D display panels
DRM support for ILI9225 display panels
URM support for ILI9341 display panels
ORM support for IL19486 display panels
DRM support for MI6283QT
DRM support for Pervasive Displays RePaper panels (V231)
URM support fer Sitronix sT7586 display panels
ORM support for Sitronix ST7715R/5T7735R display panels

CUD USB Displa:
0k Suppo for or to:Licor]
] display content output te debugfs file
] verisilicon specific driver for Synopsys DW MIPI DSI
] MM support for VeriSilicon display controller
] DEC support for VeriSilicon display controller
*] HOMI2.®
*] Starfive MIPI DSI Select
< > ADVTS13 encoder
-*- Imagination PowerVR GPU
[*] ORM support for PowerVR GPU
[*] Enable legacy drivers (DANGEROUS) ---=
Frame buffer Devices --->
cacklight & LCD device support --->
console display driver support --->
[ 1 Hootup logo ----

< Exit » < Help » < Save »

2. Save your change before you exit the kernel configuration dialog.

For MIPI Output

Continue your settings with the following steps to enable the kernel configuration for MIPI output.

15
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In the Graphics support menu, select the Starfive MIPI DSI Select option.

Figure 2-4 MIPI DSI Select

.config - Linux/riscv 5.15 u P\emel Configuratien
> Device Drivers = Graphis

aphics support
Arrow keys navigate the menu. <Enters selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <> includes, <N> excludes, <M» modularizes
features. Press <Esc=<Esc> to exit, =7> for Help, </> for Search. Legend: [*] built-in [ 1 excluded =M= module = > module capable

[*] VA Arbitratien
(16) Maximum number of GPUs
-%- Direct Rendering Manager (XFree86 4.1.0 and higher DRI support) --->
ARM devices --->
> ATI Radeon
> AMD GPU
> Nouveau (NVIDIA) cards
> vVirtual GEM provider
> Virtual KMS (EXPERIMENTAL)
> DisplaylLink
> AST server chips
> Matrox G200
> R-Car Gen3 and RZ/G2 DU HDMI Encoder Support
> R-Car DU LVDS Encoder Support
> OXL virtual GPU
Display Panels ---=
Display Interface Bridges ---»
> ETNAVIV (DRM support for Vivante GPU IP cores)
> .MX (e)LCDIF LCD controller
> ARC PGU
> DRM Support for bochs dispi vga interface (qemu stdvga)
> Cirrus driver for QEMU emulated device
> M12U320 driver for USB projectors
> simple framebuffer driver
> DRM support for HX8357D display panels
> DRM support for IL19225 display panels
> DRM support for ILI9341 display panels
> DURM support for IL19486 display panels
> DRM support for MIB283QT
> DRM support for Pervasive Displays RePaper panels (V231)
> DRM support fer Sitronix sT7586 display panels
= DRM for Sitronix ST7715R/5T7735R display panels

ARARNARAARARA

play content output to debugfs file
/erisilicon specific driver for Synopsys DW MIPI DSI
MM support for VeriSilicon display controller
DEC support for VeriSilicon display controller
HOMT2 0
*] Starfive MIPI DSI Select]
<= ADV75I3 encoder
-*- Imagination PowerVR GPU
[*] ORM support for PowerVR GPU
[*] tnable legacy drivers (DANGEROUS) -
Frame buffer Devices --->
cacklight & LCD device support -
onsole display driver support -
[ 1 Hootup logo ----

2. Save your change before you exit the kernel configuration dialog.

For RGB2HDMI Output
Continue your settings with the following steps to enable the kernel configuration for RGB2HDMI output.
In the Graphics support menu, select and enter the Direct Rendering Manager menu.

Figure 2-5 Direct Rendering Manager

.config - Linux/riscv 5.15.0 Kernel configuf@fien
> Device Drivers > Graphics support
Graphics supp:
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). nghllghted letters are hotkeys. Pressing <y> includes, <N> excludes, <M= modularizes
features. Press <Esc=<Esc> to exit, <?= for Help, </= for Search. Legend: [*] built-in [ ] excluded =M= module < > module capable

GA Arbitration
) _Moximum number of GPUS
0 and highe
LRM devices
ATI Radeon
AMD GPU
Nouveau (NVIDIA) cards
/irtual GEM provider
/irtual KMS (EXPERIMENTAL)
DisplayL ink
4ST server chips
Matrox G200
R-Car Gen3 and RZ/62 DU HDMI Encoder Support
R-Car DU LVDS Encoder Support
OXL virtual GPU
Display Panels ---»
Display Interface Bridges --
ETNAVIV (DRM support for vwante GPU IP cores)
_MX_(e)LCDIF LCD controller
RC PGU
ORM suppert for bochs dispi vga interface (gemu stdvga)
irrus driver for QEMU emulated device
“M120320 driver for USB projectors
Simple framebuffer driver
ORM support for HX8357D display panels
ORM support for ILI9225 display panels
ORM suppert for ILI9341 display panels
ORM support for ILI9486 display panels
ORM support for MI6283QT
DRM suppert for Pervasive Displays RePaper panels (v231)
DRM support for Sitronix ST7586 display panels
ORM support for Sitronix ST7715R/ST7735R display panels
> GUD USB Display
DRM Support for verisilicen
display content output to debugfs file
verisilicon specific driver for Synopsys DW MIPI DSI
MMU support for Verisilicen display centro
DEC support for VeriSilicon display controller
HOMIZ.0
starfive MIPI DSI Select
4DV7513 encoder
Imagination PowerVR GPU
ORM suppert for PowerVR GPU
Enable legacy drivers (DANGEROUS) ---=
Frame buffer Devices
packlight & LCD device support ---=
Console display driver support ---»
Eootup logo ----

< Exit > < Help > < Save >

www.starfivetech.com © 2018-2022 StarFive Technology 16
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2. In the Direct Rendering Manager menu, select and enter

Figure 2-6 12C Encoder or Other Helper

_config - Linux/riscv 5.15.0 Kernel Configuration
> Device Drivers > Graphics support > Direct Rendering Manager (XFree86 4.1.8 and higher DRI support)

Direct R ng Man X
<Enter> selects submenus ---> (or empty submenus ----).
Legend: [*] builtin

Arrow keys navigate the menu.
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search.

the 12C encoder or helper chips menu.

5 4.1.0 and higher DRI support)
Highlighted letters are hotkeys. Pressing <¥> includes, <N= excludes, <M= modularizes
[ 1 excluded <M> module < > module capable

DRM DP AUX Interface

kselftests for DRM
Enable refcount backtrace

<

Direct Rendering Manager (XFree86 4.1.0 and higher DRI support)

Insert extra checks and debug info into the DRM range managers

Enable legacy fbdev support for your
overallocation of the fbdev buffer
chamelessly allow leaking of fbdev

Allow to specify an EDID data set instead of probing for it

layPort CEC-Tunneling

history in the DP MST helpers

modesetting driver
physical address {DANGEROUS)

ver-AUX HDMI support

Help = < Save >

3. In the 12C encoder or helper chips menu, select the NXP Semiconductors TDA998X HDMI encoder option.

Figure 2-7 NXP Semiconductors TDA998X

.config - Linux/riscv 5.15.0 Kernel Configuration
> Device Drivers > Graphics support > Direct Rendering Manager (Xgf8ese 4.1.0 and hi

Arrow keys navigate the menu.

features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] buil

<Enter> selects submenus ---> (or empty submenus ----)

DRI support) =M2C encoder or helper chipg — M8 ™ MW M —
T
Highlighted letters are hotkeys. Pressing <> includes, <N= excludes, <M> modularizes

tiin [ ] excluded <M» module < > module capable

“hrontel ch7006 TV encoder

< > NiP Sel nductors TDA9950/TI

< Exit > <

< > “ilicon Image sili64 TMDS transmitter
[<a> NXP Ser nductors TDAS98% HDMI encod:

coder]
DA998X HDMI CEC

Help > < Save > < Load >

4. Save your change before you exit the kernel configuration

dialog.
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2.3. Driver Configuration

The following code block shows the driver configuration.

CONFI G_DRM VERI S| LI CON=y

www.starfivetech.com

© 2018-2022 StarFive Technology
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3. Debug Method

3.1. Test Case Configuration

Follow the steps below to enable the kernel configuration for HDMI.

1. Under the root directory of f r eel i ght - u- sdk, type the following command to enter the kernel menu configuration
GUI.

make |i nux-menuconfig

2. Enter the Target packages menu.

Figure 3-1 Target Packages

3. Enter the Libraries menu.

Figure 3-2 Libraries

4. Enter the Graphics menu.

19 © 2018-2022 StarFive Technology www.starfivetech.com
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Figure 3-3 Graphics

5. Enter the libdrm menu.

Figure 3-4 libdrm

ograms option, or you may select ALL options under this menu.

Figure 3-5 Install T

Result: After you have completed all the above configuration, you can use the nbdet est tool in kernel for testing.

7. Save your change before you exit the kernel configuration dialog.

www.starfivetech.com © 2018-2022 StarFive Technology 20
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3.2. Before Debug
Before debugging the display controller, make sure you see the following screen in the start-up logs.

.827275] mmc_host mmcO: Bus speed (slot 0) = 198000000Hz (slot req 200000Hz, actual 200000HZ div = 495)
.827542] DC_CURSOR_FOREGROUND + O = 0

.840870] DC_CURSOR_FOREGROUND + 0 = aaaaaa

.845226] DC_CURSOR_FOREGROUND + 1 = 0

aa
starfive soc:display-subsyst bound 29400000.dc8200 (ops OxffffffffE0e73cE8)
platform regulatory.0: Direct firmware load for regulatory.db failed with error -2
cfgB0211: fajled to load regulatory.db
innohdmi-starfive 29590000.hdmi: [drm:inno_hdmi_bind] registered Inno HDMI I2C bus driver success o
starfive soc:display-subsystem: bound 29590000. hdmi (ops Oxffffffff80e74afo)
VS-simple-encoder soc:rgb-output: encoder_bind begin
vs-simple-encoder soc:rgb-output: encoder_bind en
starfive soc:display-subsystem: bound soc:rgb-output (ops Oxffffffff80e74738)
vs-simp le-encoder soc:dsi-output: encoder_bind begin
cdns-dsi 295d0000. mipi: >cdns_dsi_bridge_attach begin
cdns-dsi 295d0000.mipi: >cdns_dsi_bridge_attach en
vs-simple-encoder soc:dsi-output: encoder_bind end
Startfive soc:display-subsystem: bound soc:dsi-output (ops OxfIffffff80er4738)
[drm] Initialized starfive 1.0.0 20191101 for soc:display-subsystem on minor 1 _
mmc_host mmcO: Bus speed (sTot 0) = 198000000Hz (sTot req 100000Hz, actual 100000HZ div = 990)
ALSA device 1ist:

No soundcards found.
Freeing unused kernel image (initmem) memory: 2168K
Run /init as init process

with arguments:

Jinit
with environment:
HOME=/

N ] TERM=11nux
starting syslogd: OK
starting klogd: oK
Running sysctl: OK

85376

F_igure 3-6 Start-up Logs

.349161: DC_CURSOR_FOREGROUND + 1 = aaaa.
] em:

LDOOUOOOAE AN AT RPN NG

Table 3-1 Start-up Logs

Legend Description

@ HDMI work status

@ RGB2HDMI work status

@ MIPI work status

® Display controller work status

The log lines showing display controller and the HDMI are required before the debug.
Note:

Verify the connection status if you cannot find the above log records.

3.3. Debug Display

Follow the steps below to debug the display functions for your JH7110.

1. Follow the steps in Test Case Configuration (on page 19) to configure the test environment.

Note:
Make sure you have configured libdrm and modetest before compiling and burning an image.

2. After you have completed the kernel start-up, use the following command to verify the display functions and connection
status.

nodetest -Mstarfive

The following legends and tables display an example output and descriptions.

21 © 2018-2022 StarFive Technology www.starfivetech.com
All rights reserved


https://www.starfivetech.com/

| 3 - Debug Method

o Debug output 1:

Figure 3-7 Debug Display 1

Table 3-2 Debug Display 1

# modetest -M starfive 1
Encoders:
i crtc type possible clones
115 0 TMDS 0x0000000 0x00000001
117 0 DSI 0x00000002 0x00000002
Connectors:
id encoder name size (mm) modes | encoders
116 0 connected HDMI-A-1 0x0 10 115
modes:
index name refresh (Hz) hdisp hss hse htot vdisp vss vse vtot
#0 1920x1080 60.00 1920 2008 2052 2200 1080 1084 1089 1125 148500 flags: phsync, pvsync; type: driver
#1 1920x1080 59.94 1920 2008 2052 2200 1080 1084 1089 1125 148352 flags: phsync, pvsync; type: driver
#2 1920x1080 50.00 1920 2448 2492 2640 1080 1084 1089 1125 148500 flags: phsync, pvsync; type: driver
#3 1280x720 60.00 1280 1390 1430 1650 720 725 730 750 74250 flags: phsync, pvsync; type: driver
#4 1280x720 59.94 1280 1390 1430 1650 720 725 730 750 74176 flags: phsync, pvsync; type: driver
#5 1280x720 50.00 1280 1720 1760 1980 720 725 730 750 74250 flags: phsync, pvsync; type: driver
#6 1280x720 48.00 1280 2240 2280 2500 720 725 730 750 90000 flags: phsync, pvsync; type: driver
#7 1280x720 47.95 1280 2240 2280 2500 720 725 730 750 89910 flags: phsync, pvsync; type: driver
#8 640x480 60.00 640 656 752 800 480 490 492 525 25200 flags: nﬁsync, nvsync; type:driver
#9 640x480 59.94 640 656 752 800 480 490 492 525 25175 flags: nhsync, nvsync; type: driver
PTOPS:
1 EDID:
flags: immutable blob
blobs: ‘:'
O
value:
00FFFFFFfffff004a8b201980102019
001e010380000078ecee91a3544c9926
0f5054230800d1c0b300950081006140
4540814081c0023a801871382d40582¢
250058c31000001e000000fc00000a20
20202020202020202020000000FF0000
0a2020202020202020202020000000d
00383f545413000a20202020202001a3
020332124104051013141f6e6chc276¢€
6c6c4b4ce200d5e305c0002309710783
01000067030c001000383¢ce606050169
6941023a801871382d40582c250058c3
1000001e011d8018711c1620582c2500
58c31000009e00000000000000000000
00000000000000000000000000000000
, 0000000000000000000000000000007 a
DP e
flags: enum
enums: on=0 Standby=1.Suspend=2 off=3
value: 0
5 Tink-status:
flags: enum
enums: Good=0 Bad=l
value: 0
6 non-desktop:
flags: immutable range
values: 0°1

Legend Label Description

@ possible crtcs Available Cathode Ray Tube Controller (CRTC) devices

@ status Whether the display connector is connected or not

@ name The name (type) of the display connector

@ encoders The connected encoders

@ modes The supported display modes

@ value The Extended Display Identification Data (EDID) of the screen

o Debug output 2:

www.starfivetech.com
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Figure 3-8 Debug Display 2

id b pos size
31 0 (0,0) (0x0)
nan 0 0 0 00 0000 flags: ; type:
props:

24 VRR_ENABLED:
flags: range
values: 0 1
value: 0

28 GAMMA_LUT:
flags: blob
blobs:

value:
29 GAMMA_| UT_SIZE:
flags: immutable range
values: 0 4294967295
value: 300
32 BG_COLOR:
flags: range
values: 0 4294967295
value: 0
33 SYNC_ENABLED:
flags: range
values: 0 1
value: 0
34 DITHER_ENABLED:
flags: range

:2 values: 0 1
value: 0
0 0,00  (0x0)
#0 nan 0 0 0 0 0 0 O O O Flags:; type:
props:

24 VRR_ENABLED:
flags: range
valueszho 1
value: 0

28 GAMMA_LUT:
flags: blob
blobs :

valué:
29 GAMMA_LUT SIZE:
flags: immutable range
values: /0 4294967295
values® 300
36 \BG_COLOR:
flags: range
values: 0 4294967295
value: 0
3Y SYNC_ENABLED:
flags: range
values: 0 1
value: 0
38 DITHER_ENABLED:
flags: range
values: 0 1
value: 0

Planes:

Tl ———— - o0 =

Table 3-3 Debug Display 2

Legend Label Description

@ id The CRTC 0x00000001 mentioned in row @ of table Table 3-2
: Debug Display 1 (on page 22), which means the CRTC is

available for use.

© 2018-2022 StarFive Technology www.starfivetech.com
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Legend

Label

Description

©)

: Debug Display 1 (on page 22), which means the CRTC is

available for use.

The CRTC 0x00000002 mentioned in row @ of table Table 3-2

Note:
If the displayed CRTC is 0x00000003, both of the CRTCs are available for use.

o Debug output 3:

Figure 3-9 Debug Display 3

PTan
i

39 0
ormats :

props:

41

>

=
x

43

44

45

crtc

XR12

UYVY VYUY VW12 YU12

8 type:

DEGAMMA_MODE :
f1

b
0

XB12 RX12 BX12 AR12 AB12 RAlj EAlj XR15 XB15 RXlS BX15 ARL5 AB15 RA15 BAL5 RG16 BG16 XR24 XB24
NVI2 NV21 NV16 Nvel PO10

CRTC x,y X,y
0,0 0,0

flags: immutable enum
enums : Overlay=0 Primary=1 Cursor=2
value: 1

30 IN_FORMATS:

flags:
blobs:

value:

in_formats blob decode

ags:
enums :
value:

rotation:

pixel

ags:

values:

value:
blend
lags:
enums :
value:

alpha:

COLOR_|

flags:
v a}ues

flags:
enums :
value:

immutable blob

01000000000000002900000018000000

)0/ 005852313258423132
52583132425831324152313241423132
52413132424131325852313558423135
52583135425831354152313541423135
52413135424131355247313642473136
58523234584232345258323442583234
41523234414232345241323442413234
41523330414233305241333042413330
59555956595659555559565956595559
59563137595531314956313746*563731

gamma size

4e5631364e5636315030313000

000

enum

disabled=0 preset degamma for BT709=1 preset degamma for BT2020=2

0

bitmask

rotate-0=0xd, rotate-90=0x2

1
mode :
enu

"otate-180=0x4 rotate-270=0x8 reflect-x=0x10 reflect-y=0x20

Norle=2 Pre-multiplied=0 Coverage=1

0

rang
0 65535
65535

ODING:

enum

ITU-R BT.7

0

)9 ¥CbCr=14ITU-R BT.2020 YCbCr=2

Table 3-4 Debug Display 3

RX24 BX24 AR24 AB24 RA24

Legend

Description

@

The CRTC and its connected plane

3.4. Test Example

For HDMI Output

The following command shows an example for testing the HDMI output.

nodet est

-Mstarfive -D 0O -a -s 116@1: 1920x1080 -P 39@1: 1920x1080@RGl6 -Ftiles

The following list provides explanations for the parameters in the above example command.

¢ 116@31:1920x1080 - <Connector ID>@<CRTC ID>: <Resolution>

* 39@31:1920x1080@RG16 - <Plane ID>@<CRTC ID>: <Resolution>@<Format>

www.starfivetech.com

© 2018-2022 StarFive Technology
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For MIPI Output
The following command shows an example for testing the MIPI output.

modetest -Mstarfive -D 0 -a -s 118@35: 800x480 -P 74@5: 800x480@RG1L6

The following list provides explanations for the parameters in the above example command.
* 118@35:800x480 - <Connector ID>@<CRTC ID>: <Resolution>

* 74@35:800x480@RG16 - <Plane ID>@<CRTC ID>: <Resolution>@<Format>

For RGB2HDMI Output
The following command shows an example for testing the MIPI output.

nodetest -Mstarfive -D 0 -a -s 118@5: 1920x1080 -P 74@85: 1920x1080@RGL6 - Ftiles

The following list provides explanations for the parameters in the above example command.
* 118@35:1920x1080 - <Connector ID>@<CRTC ID>: <Resolution>

¢ 74@35:1920x1080@RG16 - <Plane ID>@<CRTC ID>: <Resolution>@<Format>

For Both MIPI and RGB2HDMI Outputs

If your board is connected with both a MIPI and a RGB2HDM I output devices, the following commands show an example for
testing on each of them.

¢ For MIPI:

nodetest -Mstarfive -D 0 -a -s 120@5: 800x480 -P 74@5: 800x480@RG16
° 120@35:800x480 - <Connector ID>@<CRTC ID>: <Resolution>
o 74@35:800x480@RG16 - <Plane ID>@<CRTC ID>: <Resolution>@<Format>
* For RGB2HDMI:
nodetest -Mstarfive -D 0 -a -s 118@5: 1920x1080 -P 74@5: 1920x1080@RG16 -Ftil es
° 118@35:1920x1080 - <Connector ID>@<CRTC ID>: <Resolution>

o 74@35:1920x1080@RG16 - <Plane ID>@<CRTC ID>: <Resolution>@<Format>

Output Result

The following photo shows the output generated from the above example command.

25 © 2018-2022 StarFive Technology www.starfivetech.com
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Figure 3-10 Test Example
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