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Hardware Device Tree Editor
Introduction

Chapter 1
Hardware Device Tree Editor

This document introduces the Hardware Device Tree component of QorlQ Configuration and Validation Suite (QCVS).

The document describes how to create a new QorlQ configuration project and use the Hardware Device Tree component.

NOTE
The Hardware Device Tree component of QCVS is only available for projects created with B, P, or
T family of processors.
This chapter is divided into the following sections:
e Introduction on page 3
* Using Hardware Device Tree Editor on page 4

¢ Known issues and limitations on page 29

1.1 Introduction

The hardware device tree editor is a GUI editor that allows you to view and manage the structure of a hardware device
tree.

A hardware device tree is a tree data structure with nodes and properties that describes the physical devices in a system,
such as Direct Memory Access, Universal Serial Bus Interface, Frame Manager, and Security Monitor.

The ePAPR standard describes the logical structure of the hardware device tree and specifies a base set of required nodes
and properties. This set is minimal, but complete enough to boot a simple operating system.

The following are some basic terms related to the hardware device trees:
* Device Tree Syntax (DTS) is the textual representation of a hardware device tree, which is input to a DTC
* Device Tree Compiler (DTC) is an open source tool used to create DTB files from DTS files

* Device Tree Blob (DTB) is a compact binary representation of the hardware device tree that is input to U-Boot and
operating system

You can find the details of hardware device trees in:

» Power.org™ Standard for Embedded Power Architecture™ Platform Requirements (ePAPR), version 1.0

* Booting the Linux/ppc kernel without Open Firmware
¢ 2005 Benjamin Herrenschmidt <benh at kernel.crashing.org>, IBM Corp.
e 2005 Becky Bruce <becky.bruce at freescale.com>, Freescale Semiconductor, FSL SOC and 32-bit additions.
e 2006 MontaVista Software, Inc., Flash chip node definition.

Hardware device trees represent one of the most difficult configuration elements on QorlQ family because of the complexity
of the processors and its format. Presently, the modification of hardware device trees is done through text editors. A dedicated
device tree tool in the form of a GUI editor is required that represents its tree like structure graphically and facilitates its
handling.
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1.2 Using Hardware Device Tree Editor

The Hardware Device Tree Editor provides you a graphical interface to edit the standard ePAPR device trees and helps
you to configure the processor during the bootstrap processes.

The Hardware Device Tree Editor is used to:

* Define the devices that need initialization

» Support the U-Boot’s plug and play functionality

» Discover additional capabilities through PCI bus

» Configure cache memory, CPU cores and specific MMU configuration of the processor
* Check for syntactic and semantic errors and data validation

The dts format is complex for inexperienced users to read and modify as it is a textual representation of the hardware device
tree where each node has a different set of properties and values describing the characteristics of the device. The Hardware
Device Tree Editor offers support for both interpreting and writing hardware device trees.

This section contains the following subsections:
* Create a new project on page 4

* Import device tree files on page 9

* Modify hardware device trees on page 12

* Perform validation on page 23

* Search in hardware device trees on page 26

* Generate device tree blob on page 28

1.2.1 Create a new project

The hardware device tree project is created using the New QorlQ Configuration Project wizard.

You can import an existing hardware device tree file or generate a default one.

To create a new QorlQ configuration project for configuring hardware device tree, follow these steps:

1. Choose File > New > QorlQ Configuration Project. Follow the steps in the New QorlQ Configuration Project wizard.
2. Enter project name and click Next.

3. Select the required target SoC and click Next.

4

. Select Device Tree Editor in the Toolset selection page.

QCVS Hardware Device Tree Editor User Guide, Rev. 4.x, 02/2017
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& New QorlQ Confipuration Project
Toolset sebection

Chocse what do you want to configure

Components io be selected

type flter bext

] COR Mamory Controder Configurs bon
[] CPAA Gragphing Tes
[#] Device Trae Editor
] PEL - Praboot Loader ROW Configuration

Thes tool allows you to graphically design the data path fiowchart necessary to
properly depict a data path to be used by the DPAA accelerator. Generating cufput
friom this tool allows the generation of C source code that can be used to configurs
the DPAA drecty.

@ [ <psx [ mext> J[ g [ conce |

Figure 1. Select Device Tree Editor
5. Click Next. The Device Tree Configuration screen appears where you can select from three actions:

* Import configuration from an existing device tree file: Allows you to import device tree configuration from an existing
device tree file (. dts). The file that you import is validated before you proceed to next step. The file that you import must
have .dts extension and must be compatible with the selected SoC. A compatible file is a .dts file which specifies the
"model" property containing the selected SoC. The figure below shows an example where the imported device tree file
does not match with the chosen SoC.

QCVS Hardware Device Tree Editor User Guide, Rev. 4.x, 02/2017
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& New QorlQ Configuration Project

Device Tree Configuration
15, The rodel in the device tree file 'P4030 'does not match the selected SoC ' G1110")

Select ackion:

(%) Import configuration From an existing device tree File

) Emphy configuration

Input File: | Q5 MNP int_review\PEx_Data\Beans\HwDeviceTreedefault_drshp4080ds, dtg | [Eiru:uwse... ]

Device tree compiler setkings

Select the device kree file to be imporked (dts or dth Format),

@

Figure 2. Import configuration from device tree file

* Use default device tree configuration (default option): The default hardware device trees are .dts files from existing
BSPs, as shown in the figure below
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& New QorlQ Configuration Project |Z|E]E|

Device Tree Configuration

Choose Device Tree Configuration

Select action:

) Import configuration From an existing device tree file

(#)1se default device tree configuration;

) Empty configuration

IJse a defaulk device kree file for the chosen SoiC,

Defaulk device tree file: p4080ds-usdpaa. des
Source: QorlQ-3Dk-v1.3

@:‘ Einish l [ Cancel

Figure 3. Default device tree file configuration

* Empty configuration: Allows you to create your own configuration of a hardware device tree with an empty tree data
structure with no nodes

6. If no default hardware device tree exists for the selected SoC, the associated option, Use default device tree
configuration, becomes disabled.

7. Click Finish.

The project is created, and the hardware device tree (HWDeviceTree) component is added to the project under the
Components folder, as shown in the figure below. In addition, the data from the device tree file is loaded into the component.
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[ Project Explorer &7 = <,’1=={>| ¢ ~ — 0O
= prj
= Documentation
|%] ProcessorExpert_Settings.oml
ProcessorExpert.tet
= Generated_Code
= Imported_Files
= DT1
= fsl
|| p4080ds.dts
|Z| top-p4080ds-usdpaa.dts
[= Sources
|= DT1IHWDeviceTree.dts
% ProcessorExpert.pe

5. Components - prj &2 O o/ T — O
[= Generator_Configurations
# P4080_v3_0_Cnf
= 0Ss
= Processors
&) S0C:P4080_v3_0
= Components
. Ui} DTI:HWDeviceTree

Figure 4. Hardware Device Tree project

This operation may take time depending on the size of the file. A dialog appears as shown below on the screen indicating
the progress of the procedure.

& Creating component from imported file

- Add walue to node 7
)

CLIT )

[ ]ahways run in background

[-Flun in Bau:kgru:uunu:ll [ Cancel ] [ Details ==

Figure 5. Hardware Device Tree progress monitor

The original file used to create the HWDeviceTree component is added to the Imported_Files folder. A new device tree file
is generated under the Sources folder based on the imported file. At this moment, the two files are identical. You will work

with the generated one and the former will remain untouched. There can be more than one HWDeviceTree component per
project.

Follow these tips while working on the hardware device tree project:

QCVS Hardware Device Tree Editor User Guide, Rev. 4.x, 02/2017
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* Enable Project > Build Automatically setting to always have everything in sync.

» Save your session before leaving the application in case you still need it. When you close the Processor Expert, a pop-
up dialog appears allowing you to save the changes.

* When HWDeviceTree component is removed from the project, the generated device tree file is also removed.

1.2.2 Import device tree files

The Hardware Device Tree Editor allows you to import an existing device tree file.

To import a device tree configuration from an existing device tree file, click the Import button (as shown below) and select
a .dts file compatible with the existing SoC. A compatible file is a . dts file that specifies the "model" property containing the
selected SoC. A minimal validation is performed for the imported files.

qﬁ o | | 1 = | 12, | Device Tree Properties
Device Tree Modes: DT1 portl
4 4— device-tree ( top-p4080ds-usdpaa.dts *
. 4— cpus
i aliases - General information
4 mMemnng Thir rartinn Adac-rikac

Figure 6. Import new device tree

This section contains the following subsections:

» Standard DTS files on page 9

* C-preprocessing support on page 9

1.2.2.1 Standard DTS files

A standard DTS file is a file that contains the textual representation of a device tree, which is input to a DTC.

The standard DTS files can also be used as an input to DTC, without any processing by the Hardware Device Tree tool.

1.2.2.2 C-preprocessing support

Some of the DTS files may contain C-preprocessor syntax that is not supported by the DTC tool.

This syntax is supported in the preprocessing phase by the Hardware Device Tree tool. The #define directives or other C-
preprocessor syntax should be defined in the included C-header files. During import, the identifiers are replaced with some
defined values.

QCVS Hardware Device Tree Editor User Guide, Rev. 4.x, 02/2017
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[R] arm-gic.h &2

* This header provides constants for the ARM GIC.

E

#ifndef DT _BINDINGS INTERRUPT CONTROLLER_ARM GIC H
#define _DT_BINDINGS_INTERRUPT_CONTROLLER_ARM_GIC_H

#tinclude <dt-bindings/interrupt-controller/irg.h:
/* interrupt specific cell @ */

#tdefine GIC SPI @
#tdefine GIC PPI 1

* Interrupt specifier cell 2.
* The flaggs in irg.h are valid, plus those below.
#define GIC_CPU_MASK RAM(x) ((x) << 8)
#define GIC_CPU_MASK SIMPLE(num) GIC CPU MASK RAW{(1 << (num)) - 1)

#endif

Figure 7. C-header file that defines directives
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(1021 a.dtsi &3

#include “skeleton.dtsi™

#include <dt-bindings/interrupt-controller/arm-gic.h:

#include <dt-bindings/dma/ls1821a-edma.h>

=/ 4

compatible = "fs1,1s1821a";
interrupt-parent = <&gic:;

aliases {[]
1l
cpus ]
bl
timer {
compatible = "arm,armv7-timer";
interrupts = <GIC PPI 13 @xfes:,
<GIC PPI 14 @xfes:,
<GIC PPI 11 @xfes:,
<GIC PPI 18 @xfes:;
bs
pmu {
compatible = "arm,cortex-a7-pmu”;
interrupts = <@ 138 @xB4>, <B 139 Bx8d:;
bi
soC |

#address-cells = <13;
#zize-cells = <13
compatible = "simple-bus™;
interrupt-parent = <&gic>;

Figure 8. Original DTS files that contain C-preprocessor syntax
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DTIHWDeviceT ree.dts 17
fdts-vl/;

f3
roq
|

#address-calls = <13}
gsize-cells = <13;
compatible = "fsl,lsl@la";
interrupt-parent
model = "LS1821A QDS

chaosen {
bootargs = "earlyprintk initrd=initramfs.cpio root=/dev/ramd rw consoles=tty5e,11

timer {
cospatible = "ar
interrupts =

1

pou {

compatible = "arm,cortex-al-pmu”T;

Figure 9. Generated DTS file input to DTC

1.2.3 Modify hardware device trees

You can work on the hardware device tree component and modify it along with its properties using the GUI editor as well
as the text editor.

This section contains the following subsections:

* GUI editor on page 12

» Text editor on page 20

1.2.3.1 GUI editor

The GUI editor represents the hardware device tree component graphically.

When the HWDeviceTree component is selected in the Project Explorer, the Component Inspector opens displaying the
GUI editor and the hardware device tree properties.

This view is split into two parts:
* A tree structure that handles the nodes
¢ The Device Tree Properties view that handles the properties

The figure below shows the Device Tree GUI editor.

QCVS Hardware Device Tree Editor User Guide, Rev. 4.x, 02/2017
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% Compenent Inspector - DT1 &2 ’% Components Library
i Y
Device Tree Nodes: DT1
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4 | 4- soc sec@fe000000
v - spi@11l) 7 Search Ctrl= Alt+H
‘- i2¢@1ME gy Refresh F5
A ushl: ug
wsbl: ug
i fraand: | 1=
frnanl: |
i soc-srad

Expand
Collapse

Device tree settings

corenet Resource Configurations ]

4. deirl: mefOTy-CoNTaIEnaT

“— ddr: memeory-controller@3000

i gpe: B3-cache- controllan@10000
oot - fifi] 3000

Device Tree | Include Tree

1%

m

e — | E
Device Tree Properties . Interrupts
50C =
= General information = Docun
This section describes general information about the selected node This n4
be pre
Name: =soc: soc@ff=000000 Press HE
Parent:  device-tree
Lines In-memory file (preprocessed DIS):518-1791
= Properties
This section describes informaticn about the selected node’s properties
Hame Value
ranges O] O Ot 000D D D00
reg e et DOOO00 O Chcd OO0
Faddresi-cells 1
Esize-cells 1
dmdice_type “soe”
compatible “simple-bus”
i L] ¥

Figure 10. Device Tree GUI editor - DeviceTree and Device Tree Properties views

The hardware device tree nodes are represented in a tree structure. Each node selection makes the corresponding properties
display in the Device Tree Properties view. The Device Tree Properties view displays a list of properties along with the
short details of the node. You can activate the dynamic context help by pressing F1 key after selecting the required node for

which you want to view the dynamic context help.

a ¥ H e # = 1% | Device Tree Properties
dma0

Inkerrupts

= General information

Name: dmal: dmafl00300

repn: global-utiitiesdhe 2000 Parent:  =oc: =s0c@Lfe000000
- afip: fp@es0n0 Lires: 631-666

This section desaribes general information sbout the selected node

= Documentatios

Direct Memory A0
Precs F1 for more

=
«- dmal; dma@101300 Pl i
“— spHP110000
- sdhe: sdhei@1 14000
= 2ol 18000
- RoPlialdn Mane:
“— 2o@119000 #address-cells
- 20@119100 Faize-cells
= sariall: seqiabdl 1cS00 B omparibl
*— seriall: serish®11c600
“— garial?: serish@®] 14500 .
- serial3: seriah®1 1d800
“ gpkol; gpsodl 30000
#— riman: rmand1 e0000
*— ushil: ush@Z10000
*— usbl: ush@211000
- satafE20000
- sabspI21000
“— erypre: eryptod 300000
“ seC_mon: $ec_mong314000
= raideng: raidengd 320000
- pme: pere@316000 &

cell-index

Fuauirs bras | Inckels braa F

Thiis saetion desoribes information about the selscted node’s properties

~
a

Contents %7 Search 550 Related Topics Ll Bockmarks

8 Index

dma()

Description: Direct Memory Access controller

Supported SoCs

P4080

Reguired: no

Instances:
dmal: dma’@ 100300
dmal: dma@ 101300

Properties
#address-cells

Required: yes

Value type: CELLLIST

Constraints: not defined

Deseription: This property may be used in any
device node that has children in the device tree
Iderarchy and describes how child device nodes
should be addressed. It defines the number of
<ud2> cells used to encode the address fieldn a
child node's "reg” property. If missing, a client
program should assume a default vahe of 2.

Figure 11. Device Tree Properties Custom View

The Properties table contains two columns: Name and Value. All values in the Value column are discarded of any type-
specific symbols. For example, <ox1 ox2> cell list appears as ox1 0x2, that is without the angular brackets. A string list

QCVS Hardware Device Tree Editor User Guide, Rev. 4.x, 02/2017
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appears without the quotation marks. This is applicable in the graphical editor only, the text editor displays all values in the

complete form. The supported property types are shown in the table below.

Table 1. Supported property types

Type Example

BYTELIST [AB CD 01]

CELLLIST <0x1 0x2 0x800 &mpic>
EMPTY empty value

PHANDLE &mpic

STRINGLIST "fs1,p5020", "fs1,p4080"
u32 <ox1>

STRING memory

EMPTY no value

You can perform the following actions in the GUI editor using the View toolbar.

B W ¥ & F B 1%

Figure 12. View toolbar

¢ Import a new device tree file

* Include a device tree file

» Perform validation against the hardware device tree

* Tree navigation using Go back and Go forward icons from the View toolbar
* Expand/collapse nodes from the toolbar or using the context menu

» Sort the nodes in ascending/descending order

» Context help support for hardware device tree nodes:

Select the required node in the tree structure and open the Eclipse context help by pressing F1 on Windows and Ctrl+F1
on Linux host. The nodes that have no documentation available are marked in the Device Tree Properties view.

localbus

« General information = Documentation
This seckion describes general information about the selected node @ Mo available docurnentation!
Mame: localbusfffelz4000

Figure 13. Node with no documentation available

You can edit existing documentation or add missing documentation by performing the following steps:

1. Edit existing file or create a new html file at the location </ayout>eclipse/plugins/

com.freescale.processorexpert.doc.qoriq.dt/html keeping the same format; the name of the file must be identical with

the name of the node, that is <node-name>.html.

QCVS Hardware Device Tree Editor User Guide, Rev. 4.x, 02/2017
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2. If you are creating a new html file, add a new entry in <layout>eclipse/plugins/
com.freescale.processorexpert.doc.qoriq.dt/contexts.xml for the new file.

3. Close the Eclipse IDE.
4. Open Command Prompt and launch Eclipse using the following command:
>eclipse.exe --clean
Following are major components of Device Tree GUI editor:
* Include tree on page 15
* Interrupts view on page 16
* Memory Map view on page 17
1.2.3.1.1 Include tree
The Include tree tab in the Component Inspector represents the hierarchy of the included hardware device tree files.

The Include tree tab allows easy navigation among all hardware device tree fragments: dts or dtsi.

L[ Project Explorer &1 o B | o T 7 0%y Component Inspector - DT &2y Components Library
= prj " DTIHWDeviceTree.dis | menged ) -
= Docurmnentation O top-pa0B0ds-usdpaa.dts | 1
¥ Processorbxpert_Settings.xmil [ pA0BOds.dts [ 3
Ll ProcessorExperta 1 pd0&0si-pre.disi (1
= Generated_Code eS00mc_power_isa,dtsi
= Imported_Files 1% pd0B0si-post.dts
=0T qorig-bmanl -portals.dtsi
= sl qong-gmanl -portals.dtsi
pl0S0ds. des qorig-rmu-0,disi
top-pa080ds-usd paa. dts gorg-mpc.dts
= Sources qoriq-dma-0.dtsi
DTIHWDeviceTree.dts qorig-dma-1.dts
&y ProcessorExpert.pe qoriq-espi-0.dtsi
gorig-esdhe-0.dtsi -
qorig-ilc-0.dtsi

gorig-ide-1.desi

qorig-duart-0.dts
qorig-duart-1.dts
quriq-gpln-l:l.dtsl

= - = m goriq-usb2-mph-0.dtsi
SR AR - gorig-usbd-dr-0.dts

goriq-secd 0-0.dta
qorig-pme-0.dts

% Components - prj &

= Generator_Configurations
#§ Pana0_v3 0_Crf

= 0% qorig-gmanl .desi
= Processors qeng-bmanl . dtsi

i SoC:Pa080 V30 qorig-fman-0.dtsi
= Components

gorg ~frman-0-1 g-l;l.cfhl
gorig-fman-0-1g-1.dtsi
gong-fman-0-1g-2.dtsi
gorig-fman-0-1g-3.dtsi
qerig-frman-0-10g-0.dtsi
gorig-fman-1.dtsi

3 OT1:HWDeviceTree

Device tree | Include tree

Figure 14. Include tree tab in Component Inspector

The Include tree tab displays three types of files:

* Merged hardware device tree file, which represents the all-in-one file merging all nodes and properties from multiple
hardware device trees in a single file

» Top-level hardware device tree file, which is the first dts including other hardware device tree(s)

QCVS Hardware Device Tree Editor User Guide, Rev. 4.x, 02/2017
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* Included files representing fragments with /include/ statement, usually dtsi files

1.2.3.1.2 Interrupts view

The Interrupts view of the hardware device tree contains a logical interrupt tree that represents the hierarchy and routing
of the interrupts in the platform hardware.

You can view this interrupt tree in the Component Inspector when selecting an existing hardware device tree component.

Dewvica Trae Propeties | Inbérrupts

Irterrupk bras [£] = Properties
oman-portakDOuFf4204000 A | TRETIURES
grnan-portapOsFH4208000 Irterrupt number | Inberrupt bevelfsense -~
genan-poetaldh 420000 233 Low bo High
gman-postakCeFF 42 10000 34 Lo b High
genan-portakDOFF42 14000 235
gman-poetalCeFf 42 15000 ¥
pnan-portakff42 1000 237 3
genan-portakDO 4220000 i
genan-portalCedf 4224000
sog-sranremoripndfe000000 gh b Low

ey =conkr ol e Ce00C
a0y -conkrollar i FeQira00r
13-c ache-cordrolsndChd Fed 1 000
corenet -cRiPCffe0 1 8000
hommi D F 0000
meshPffedd 1600
mshEanF el 1600
mesklrFfed 1200

rruees ey i e O 3000
messapruns@dfeld3lo0

% *
Figure 15. Interrupts view in Component Inspector

The left side of the Interrupts view displays the actual representation of the Interrupt tree, starting from the root interrupt
controller. When you select an element in the Interrupt tree, a table appears on the right side listing the interrupt sources
for the selected hardware device tree node. Each row in the table provides a user-friendly view of a decoded interrupt specifier,
and each column in the table represents a specific cell of the interrupt specifier.

You can edit the Interrupts table for each node selected from the hardware device tree. An interrupt tree may contain special
nodes called interrupt nexuses that map from one interrupt domain to another interrupt domain. When you select an interrupt
nexus node in the Interrupt tree, the Domain map table appears below the Interrupts table on the right side. The Domain
Map table allows you to perform interrupt domain mapping for the selected interrupt nexus.

QCVS Hardware Device Tree Editor User Guide, Rev. 4.x, 02/2017
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Lg] - Properties
~ Enbarrupts

Inbermupt number | Inberrupt levelfserse
16 Active High
Crcemain map
Dev. 0
Paiard Bldnuphs
Child inkerrupts Ink, 1 Int, 2 Ink. 3
INTA Ditabied > Disabled = Disabled
[T [Hckheellow T ~ Disabled w Disabled
INTC Disablsd + WEERRE UGN~ Disabied
THTD Disatled » Disabled ~ ttive o

>

Figure 16. Interrupts tree - Nexus nodes and domain map

1.2.3.1.3 Memory Map view

The Memory Map view displays the decoded memory blocks associated with a hardware device component.

Irk, 40
- [adtvelow | -
~ Disabled -
~ Disabled -
~ Disablad -

You can view a hardware device tree as a representation of different Local Access Windows (LAWSs) within a device. For
example, according to the P4080 Reference Manual, you can define the p4080 address map using a set of maximum 32
LAWSs. An example of such window is the Configuration Control and Status Register (CCSR) area defined by soc node in the
hardware device tree. All LAWSs can be relocated within the entire address space of the platform. Each of these LAWs maps
a programmable 4 KB to 64 GB region of the local 36-bit address space to a specified target interface, such as DDR Controller,
Localbus, and PCI Express Controller.
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model = "Izl P4080D5"™;
compatible = "f£31 , P4080DS"™;
faddress-cells = <2>;
#sizge-cells = <2>;

pci2: pcieRffe202000
compatible = "fzl,pd4080-pcie™;
device type = "poil;
#interrupt-cells = <1»;
fzize-cells = <2>;
#address—cells = <3>;
reg = <0xf Oxfe202000 0 0x1000>;
bus-range = «0x0 0xff>:
ranges = <0x02000000 0 O=xe0000000 Oxc

0x40000000 0 Ox200000000x01000000 O OxCOOOOO0OO
O0xf Oxf8020000 O Ox000L0000;

¢ 1
JJ/ e500mc core has 36-bit physical addressing

Figure 17. LAW defined inside Hardware Device Tree

Each hardware device tree node having reg and ranges properties defines memory ranges inside or outside CCSR window.
The following figures show an example of such node.

reg=< Iﬂle oxfeznzooq ID 0x1000|=-;

'u'
address length

address —the number of cells to represent it is determined
from the #address-cells of the parent node (2 cells)
length —the number of cells to represent it is determined from
the #size-cells of the parent node (2 cells)

Figure 18. reg property definition inside Hardware Device Tree
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ranges =< 0x02000000 0 0xe0000000 0xc Ox40000000 0 0x20000000
0x01000000 0 0x00000000 Oxf Oxf8020000 0 Ox00010000 >;
i | | | | |

y 'I v
child-bus-address parent-bus-address length
chitd-bus-address — the number of cells to represent it is determined from the #address-cells of this node (3 cells)
parenl-bus-address — the number of cells to represent il is determined from the #address-cels of the parent node (2 cells)
length-the number of cells to represent itis determined from the fsize-celis of this node (2 cells)

Figure 19. ranges property definition inside Hardware Device Tree

In (Figure 17. LAW defined inside Hardware Device Tree on page 18), pci2 has one block of memory mapped register starting
at F_FE20_2000 with size 4-Kbyte in the SoC. There are two pci2 ranges (see Figure 19. ranges property definition inside
Hardware Device Tree on page 19) within the entire address space which can be accessed by a load or store operation. The
first pci2 memory block starts at 0xC_4000_0000 with size of 512-MByte; the second pci2 block starts at address
0xF_F802_0000 with size of 64-Kbyte.

Once all memory blocks are decoded and gathered, they can be visually represented in the Memory Map view. The Memory
Map view pops-up automatically with the created memory block areas when a hardware device tree component is selected
in the Component Inspector . The Memory Map view displays its content created on the basis of DTS file that comes with
the component. Block highlighting is available in the Memory Map view. Moreover, selecting a block in the Memory Map
view triggers a node selection in the graphical hardware device tree.

QCVS Hardware Device Tree Editor User Guide, Rev. 4.x, 02/2017
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£ Memory Map |
ENTIRE ADCRESS SPACE

(:F FEDE 0000
0 FFDE FFFF
e FEAA 0000
F FEAD 0000
0F FESE FFEF

(reF FEOD 0000
O FEFF FFFF

0xF FEDD 0000
(e FOFF FRFF

(k<P FB0O4 D000
OeF FEO3 0000
(ke F802 D000
(eF FEO1 0000

(e P00 D000
0xF F7FF FFFF

OxF F440 D000

= 110 gy

(reF P40 0000

Esivai- i

0 F400 D000
0eF F3IFF FFFF

e FO00 0000
(e EFFF FFFF

(e EBOD (000
0xF E7FF FFFF

O 01O S000
OxF D100 TFFF

F D000 0000
(£ FEFF FFFF

£onC 000 0000
. FFFF FFFF

e G000 CD00
e SFFF FEFF

(e 4000 0000
0 3FFF FRFF

o 2000 DD
0= 1FFF FFFF

Figure 20. Hardware Device Tree Memory Map view

1.2.3.2 Text editor

The text editor is the textual interpretation of the hardware device tree component.

The text editor of HWDeviceTree component involves syntax highlighting and provides support of expanding/collapsing
nodes. The hardware device tree GUI editor and the text editor are synchronized. Therefore, when you select a node in the
GUI editor, the node is selected automatically in the text editor also. The vice versa is also true. The figure below shows that
after selecting the SoC node in the GUI editor, the corresponding entry in the text editor is automatically selected.

QCVS Hardware Device Tree Editor User Guide, Rev. 4.x, 02/2017
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* e3P

e W O # = 1% | Device Tree Properties . Inberupts
Device Tree hodes: DT s0C 2
= @ device-tres -~
‘— plhases
- cpu = General information « Documentation
# 4 desr: desngf00000000 This section describes general information shout the selacted nods Thiss reocde i used b represent & syshe
# 4 - bman=portals®EF4000000 presant if the processor is a SOC
# 4 qran-portalsi4200000 Neame: soc: socBLLe000000 Press F1 fior mone detads
= ¢ f a Parent:  device=tres
- SOC-STAM-error Lines: 513-1420
* gorenet-lami0
*— didrl: memory-controllerainn
dcdr2: metnory-cortrobar@a00n = Properties
# gpe: |3-cache-controlend 1 0000 This ssction desoribes information about the sescted node’s properties
*~ corenet-chi 1 S000
*— iomeraad 20000
“— e pRoE0000 Mane Wl
#= msi0: sk 1600 faddresa-cells 1
“= msil: megp41800 #zize-cells 1
3 m"‘?“??:'“?? o v device_type a0
TR L compacible simple-bus o
Dvice tree | Includs trese £ >
T OTIHWDevice Tree.dts 17 =0
1 s
soc: soc@ffe0D0000
Haddress-gells = <1>;
fHaize-calls = <1>:
device type = "soc";
] compatible = "simple-bus®:
518 ranges = <0x0 Oxf OxT=000000 Ox10000003; -

Figure 21. Hardware Device Tree text editor

If inclusions exist, the merged file, DTHWDeviceTree . dts, will have hovering support in the text editor. When mouse cursor
hovers over properties and nodes, a tooltip appears displaying initial locations of the files in the Include Tree.

The merged file is read-only; it gets updated based on other files. Therefore, you can edit only the top-level and the included
files to automatically propagate changes in the final merged file.
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T Z O || [ oranwoesiceTree s 52 1) pS020ds.dts

ad -~
= L[ pSozods-usdpaa.dts | 1 ) A bman-portalf 18000 |
= ([ psends.ds (2) -
@ ‘bman-portal@18000° node is defined in:
£5020ds.dks, ke 88 alle g
. i gec-bman] -poctals dtsl, fne 74
1 qorig-bmanl-porkals, dtsi ri SR dpas. &b, e 57
qerig-gment-porksts. dtsi
[ qeriq-mpc.chsi ba,
] quoeig-dma-0.desi L= a2t UK T
1| queig-dma-1.cksi compatible = "f=2l, bwan-portal™:
1] qurig-espi-0.dtsi reg = <0Ox1c000 Ox4000 Ox107000 Ox1000%;
| gorig-asdhc-0.dksi interrupts = <115 2 0 O
quebg-E2c-0.dhsl L ¥
qoeig-i2e-|dts
qerig-dusct-0Ldts bran-portal@20000 |
qorig-duart-1.dtsi cell-index = <Ox8>;
] quekg-gpo-0.dtsi compatible = "f=), hman-porcal®:
1] qeriqrush2-mph-0.dtsi reg = <0x20000 Ox4000 Ox10S000 Ox1000%;
| qorig-ushZ-dr-0.desi interzupts = <121 2 0 0>
12} gorig-sataz-0.dtsi be
|| queig-sataZ-l.dtsi
] qorig-secd. 2-0.0ts bemn=porcal@24000 |
qori-parne-0._dtsi cell-index = <0x9>;
| qorkg-rmnane0._desi compatible = "fsl bman-portal™;:
| qurig-qman re kio00s;
'_‘_ngmtf:: in @ ‘compatible’ propesty is defined in:
121 qorig-fran-0.dsi 1 qorig-bnan | -portats. dia, ine 94
11 qoekg-fman-0-1g-0.dtsi
| i frn 8 f W) = putfer-poolfo |
Device tres | Includs tree

Figure 22. Origin of included files

Hyperlink detection is also supported for /include/ declarations and hardware device tree references. Use CTRL+left click

combination on these statements to change the context in the referred file or node.

[} DT2HWDevicaTree. dis ="
& . i
23 t THIS SOFTHRRE IS PROCVIDED BY Freescale Semicondustor AS I8!

e | ®* EXPRESS OR IMPLIED WARRANTIES, IMCLUDING, BUT MOT LIMITED TO, THE IMPLIED

&3 ¥ BAHHANTIES OF HERCHERNTABILITY AND FLITNESS FOH A PARTICULRE PURFUSE RRE 3

6 * DISCLAIHED. IN HO EVENT SHALL Freescale Semiconductor BE LIABLE FOR

27 = BDIRECT, INDIRECT, INCIDENTARL; SPECIKL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES

28 * [INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE SOODS SERVICES:

28 * LOSS OF USE, DBATA, QR FR TS:; OR BUSINESS INTERRUPTICH) HOW LR CRUSED AND

30 = O ANY THECRY OF LIRBILITY, WHETHER IN CONTRACT, 3TRICT LIRBILITY, TORT

31 Tt [INCLUDING WNEGLIGENCE OR OTHERWISE) ARISING IN ANY WLY OUT OF THE USE OF THI

32 ® SOFTUARE; EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAHAGE.

3 wf

34

35 Jinclude/ "fsl/pS020si-pre.deai”

38

3T=S |

38 model = "fx]l PSO20DS":

39 compacible = “fal,P502Z0D3"™;

40 Haddraas-cells = <£2Z>;

41 Haize-cella = <I>;

42 intercupt-parent = <impics:

44= aliases {

45 ethernetl = fenetl;

486 echernetl = fenetl;

47 echarnec? = fenecs:

4H echernectd = fenecd:

9 ethernetd = denetd:

50 erhepneaes = fapneeS:

51 phy romii O = &phy romii O; " i
€ A

Figure 23. Hyperlink detection

Tips:
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¢ To see the line numbers in the text editor, choose the Window > Preferences > General > Editors > Text Editors >
show line numbers option.

* Use the workbench views as per your project needs and customize the perspective. To save the customized
perspective, choose Window->Save Perspective As.

1.2.4 Perform validation

The Hardware Device Tree Editor allows you to verify the syntax of a hardware device tree and check if it conforms to the
set of defined constraints.

There are two approaches to display errors: using markers in the Eclipse Problems view or using decorators in the
Properties custom view table.

This section contains the following subsections:

» Syntax validation on page 23

* Property constraints on page 24

1.2.4.1 Syntax validation

You can check errors and validate syntax in the text editor using markers.
Using markers, the error checking is performed for the following:
* Syntax errors (inappropriate format)

* More than one root node

* Duplicate node labels

* Undefined node reference

* Node properties that do not preced sub-nodes

In case of inaccuracies, the text editor displays the markers on the incorrect lines. The markers are also visible in the
Problems view.

Ry *Component Inspactor 1 =] DTIHWDeviceTres dts 1% pS0Z0si_cesi
AT | - #1218 | Device Tree Properties . Intsrmupts =l emil_sgmii = shydra_mdioc_sgmii; A~
51 emiZ_xgmii = shydra_mdic_xgmii:
Device Tres Nodes: DT1 cpul ja: v
= 4 devica-tres -
- giases 4 cpus
S e pus - General infarmation * Din 3 Haddress—calls = <1>;
* i cpul PowerPC, e SS00P0 This section desoibes general information about the selscted nods 96 fizize-calls = <0&;
4y epurl : PowerPC, e55006 1 o
%« dosr: desr@F00000000 Nee; om0z RomezI:, eS50000 b 91 cpud: PoverPC,eSSOOMD (
= #— bman-portals@iF4000000 Farent:  cpus 55 device type = "cpu™:
“~ bmarrportak®o Lies: 98-102 1 Ceg = <0>;
“— bman-pertai@4000 Q 101 next-level-cache = <gLZ 0x;
4~ baman-portakaonn 102 ¥
4 bamanyportalc000 = Properties y
“— beman-portsigi0000 This section describes information sbout the selected node's properties 104 cpul: PowerPC,eSSO0RL1 {
4 benan-portak@i4000 L device_type = "cpu':
“~ bman-portal 18000 ceF = <1x:
*~ bemarrportai1c000 Name Wahas @ 107 next-level-cache = <gLZ 1>;
4~ benan-portakB20000 B gavice type i 1 ): -
. benan-portakpedn0g s . 10 )i
ool next-level-cache 1z 0 11
“~ bpT: buffer-pookD? - 111 dear: desr@£00000000 (
“— bp: buffer-peakps 11 #address-cells = <1x;
“— bp: buffer-pook®y ] 11 #size-cells = <1>:
The: state of this viewer & ot sccursts dus to 114 compatible = "f=l,dese”, Tsimple-bus"i
axisting arrors in dts, Use the best editor bo correct ranges = <0x0 Oxf Ox0 Ox10080005;
the emors. ~ 118 ™
Device tree | Inchade tree < > £ *
i Protéems 21 [ Console
2 ervors, O warnings, 0 others
Deztription Resource P... Locstion Type
= @ Erroes (2 items)
9 Undefined reference L2_0 in next-level-cache DTIHWDev... [p... DTI Dervices Tré...
& Undefined reference L2 _1 in next-evel-cache DTIHWDe... [fp... DT1 Device Tre...

Figure 24. Error detection using markers
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You can turn on/off the validation against the device tree bindings in the Device Tree Settings page (Figure 31. Device Tree
Settings page on page 28). If it is enabled, the validation starts automatically whenever changes occur in the hardware
device tree. You can also perform validation manually using the third option in the View toolbar (Figure 12. View toolbar on
page 14).

1.2.4.2 Property constraints

You can set property constraints of the hardware device tree node using XML binding.

Each hardware device tree node is completed and distinguished by an XML "binding". The binding describes which properties
are required, which are optional, what each property means and what constraints are to be met. The repository of hardware
device tree bindings is stored in \ProcessorExperf\Beans\HWDevice Tree\dts_bindings.

The xml binding keeps information about the list of devices supported by the node, node instances, sub-nodes, properties,
constraints, and example. The following figure shows the structure of a node and a property.

<X3: name="node "> <H3: name="propeccy™>
<HS: went ref="name"/> =T ref="name"/>
<HS: nt ref="extended-name"/> <XS: ref="ctype"/>
<xKS: T ref="fjile-name"/> <XS: ref="required®/>
- i ref="header™/ > <KS: ref="description®/>
<X3: I ref="description"™/> <¥s: ref="constraints"/>
<x3: nt ref="socs"/> </fxs: >
<HS: I ref="properties"/>
<X8: nt ref="subnodes"/>
<X3: I ref="note"/>
<HS: I ref="example"/ >
</x3:el >
XML node schema XML property schema

Figure 25. XML node and property schema

Following are the types of constraints that can be assigned to a property:

* <types> - specifies the type of a property value

* <editables - specifies whether or not the property can be modified

* <min-sizes, <max-size> - specifies the minimum and maximum number of items allowed in a property cell
* <value-lists - specifies a set of allowed values for a property

* <range> - bounds a numeric value between minimum and maximum values; it can also force a property value to match a
regular expression.

Take an example where you have the dma-channel@o node as follows:

dma-channel@0 {

compatible = "fsl,p5020-dma-channel", "fsl,eloplus-dma-channel";
reg = <0x0 0x80>;

cell-index = <0>;

interrupts = <28 2 0 0>;

be

dma-channel@100 {

compatible = "fsl,p5020-dma-channel", "fsl,eloplus-dma-channel";
reg = <0x100 0x80>;

cell-index = <2>;

QCVS Hardware Device Tree Editor User Guide, Rev. 4.x, 02/2017
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interrupts = <30 2 0 0>;

D5

Assume you want to define the following constraints:

* restrict the type of interrupts property to EMPTY for all dma-channel instances

e for dma-channeleo, define reg property

* to have at least 3 items in its value

e first item to be in [0xA, 0xC] range

* second item to be in [0x0, 0x400] range
* for dma-channel@100

* compatible property to be non-editable

Hardware Device Tree Editor
Using Hardware Device Tree Editor

* to have exactly 3 items in its value

Then the dma-channel . xml file will be modified as shown in the following figure. Using this representation, you can compare
the values set against the device tree bindings.

fpropercy>

fpropercy>

<name>regs/ name >
<typer>CELLLIST</types>
crequirsd>yess/regquired:s
<constraints>
<E=at min-size="3" ipscances"dme-channslB0M>

<set-itemn index="0":>
LrAnge:
<mwin=value>0xi</min-value>
<max-valus>0xC</max-value>
<regexp>.*</regexp>
</ cange>
</ set=1items
<set-icem index="1">
< Ange>
<mwin-valuse>0x0</min-value>
smax=value=0x400</ max-ralus>
</ cange>
</ set—1Cem>

</ set>
<zet min-size="3" max-size="3" instance="dma-channeld100"/>
<editable>true</editable>
</ conscraintss
</ property>

<name>interrupt s/ nams

<type>ENPTY</type>

<regquired>no<s/ requireds
</ property=>

Figure 26. Example of defining a constraint

Non-editable properties are disabled in the graphical editor, as shown in the following figure. They can be changed only

through the text editor.
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Dr-'-:sTerm:-erm; Inbermupts i : Interrupcas = <28 £ 0 0> T
z i
dma-channel
dma-channe L1B80 {
20 sompacible = "fsl, pS020-dma

= General nformation » Documentation =21 reg = <Ox80 Ox80s;

This section describes general information sbouk the selected rode Direct Memary Access 522 cell-index = <1>;

Press ore data i 2

interruptas = <29 2 0 0>
Name:; dma=channe 18100

Parent:  dmal: dma@l00300
Unes:  653-658 B s:s dma-channel@100

7 compatible = "fs)l, pS0Z0-dma
reg = <0x100 Ox80>;

+i

E

= Properties I'nunx-tfdm-sn'tn'ut ctype> constraint, type should be EMPTY (dma-channel. i)
This section describes information sbout the ssledbed node's properties intercupts = <30 2 O O»:
531 &
Mame Wahss 533 dma-channe 18180 |
® comparible £=l,p5020-dua-charmel £31,eloplus-dss. 534 compatible = "isl, pS020-dma
Sreg 1 535 pag = <0x180 Ox80>;
cell-index z 536 call-index = <3
®interrupts i 2 B 537 interrupts = <31 2 0 0O>;
re
w f ]" W
< > % »

Figure 27. Hardware Device Tree property constraints for non-editable properties

Setting these constraints produce the following warnings in the Problems view:
* "interrupts" does not meet <type> constraint for all dma-channel instances from all dma nodes (4 instances x 2 nodes)

* "reg" does not meet <min-size> constraint at dma-channeleo and dma-channele100 instances (there are 2 items and the
constraint requires minimum 3)

* "reg" does not meet <min-valuesconstraint atindex 0 at dma-channeleo instances: item atindex 0 is 0x0 and the constraint
requires a value between 0xA, 0xC

(S & warmigs (13 kems)

) “rterrupts” doesnit meet <types> constraink, type should be EMPTY (dma-channel i) | DTiHWDeviceTree.dts | fpritfSources  [Ine 516 | ks property constraint |
&y rkerrupts” dossnt mest <lype> constraint, type should be EMPTY {dma-channel i) DTIHWDevicaTree.dts  fprfl/Sources ks property constraink
£ “interrupts” doesn’t mest <type constraint, type shoukd be EMPTY (dmea-channed xmi) DT1HWDeviceTree.dts  [prjl jSources Ue 530 ks property constraink
B “interrupts” doesnt mest <type> constraint, type shoukd be EMPTY (dma-channed, xmi) OTiHWDeviceTree.dts  [oril/Sources  Bne 537 dbs property constraint
fy “irkerrupts” doesn't mest <type constraink, type should be EMPTY (dma-channeloonl)  DTIHWDeviceTree.dts  jprjlfSources  EneS53  cbs property constraint
%, Sinterrupts” doesnt meet <type constrant, type should be EMPTY (dma-channeloml)  DTIHWDeviceTree.dts  fprfl/Sources e 560 dhs property constraint
Yy Triberrupts” dossnt mest <type> constraint, type should be EMPTY (dma-channedand)  DTIHWDeviceTree.dts  JprjlfSources e 567 ots property constraint
&y Sinterrupts” doesnt meet <type constraint, type should be EMPTY (dma-channed, xml) DTiHWDeviceTree.dts  [prjl /Sources fine 574 ks property constraint
“reqg” doesn’t meek <rin-size constraink (dma-channel xml) DTIHWDeviceTree.dts  Jpril fSources fine 526 s property constraink
reg” doesnt meet <min-sizec constraink {dma-channsl, xml) OT1HWDevicaTree.dts  JprjljSources e 551 s property constraint
rey” doesnt meet <minesize> constraint {dma-channedxmi) DTIHWOeviceTree.dts  [prjlfSources B 565 ots property constraint

& “"reg” doesnt meet <min-vahue> constraint at index: 0 {dma-channel. xmi) OTiHWDeviceTree.cts  JpriljSources  Ine 514 dis progerty constraink
By "req” doesnt meet <min-vahue’> constraink sk index 0 (dma-channel xml) DT1HWDevicaTree.dts  [prfl jSources line 551 s property constraink
= i Infos(1 em)
iy Device Tree bindngs were loaded successfully D:\Repa... s property constraint

Figure 28. Hardware Device Tree property constraint warnings

1.2.5 Search in hardware device trees

Use the Search view to search for the required information in the project's device tree files.
The Search view can be opened in three ways:

» Select Search > Search > Device Tree Search in the main menu bar.

* Search option from the context menu of the hardware device tree graphical editor.

* Use the shortcut CTRL+ALT+H.

There are three options that specify the criteria based on which you can search the text:

* Case sensitive

* Whole word

* Regular expression
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¥ Fie Search | o TaskSearch | 55 CJC++ Search | % Device Tree Search |19 1ava Search | %7
Containing text:
sdhe v
Teat to be searched based on same criteria

Opteons

[]case sansitive

[ Whole word
[CIreguiar expression
Select zer0, one or more options

Scope
O workspace sces () Enclosing projects

@workingset:  [myset

:

@ ® B

Figure 29. Hardware Device Tree Search view

By default, searching is performed in the whole workspace and all encountered dts files. To restrict searching to a particular
project or working set, use the Scope feature in the Search dialog, which provides the following options:

* Workspace - is the default option; when selected, searches in all open projects

» Selected resources - searches in the selected resource if applicable; it is a hardware device tree file or contains hardware
device tree files

¢ Enclosing projects - searches in the selected project only
* Working set - allows you to create a custom working set with the desired resources

The results appear in the Search view.

£ T

'%Cmmmmm =" ¥ = O [ pTiHWDeviceTres dts § OTIHWDeviceTree.ds 5T |
- £1 INCECCUPT-PACENT = <amples?
TR B BE= ¥ = | 1% | Device Tree Properties . Inberrupts
Device Tree Nodes: OT1 aliases AN = aliases {
= - device-tres 24 cesr = £30C;
a_ i 25 dear = gdosr;
B - pus ~ General information - D ethernetl = fenetO:
-2 cpulk FomerC,a500mcB This section describes genersl information sbout the selected node A 2 SLnICnECI Timmet
= 4 pul: PowerPC, eS00mod 1 n- echerneeZ = gfenerZ:
L2 1 -cache Name:  aliases P echernec? = fenet3:
@ epu2: PowerPC,eS00me@Z Paert:  device-tree 30 ethernetd = g{enstq:
B o3 PoWsTPC, ES00M0E3 Lines: 23-101 31 ethernetS = genetS:
&2 cpud: PowerPC,eS00mod4 3z Sthernsté = fensts:
B 4- opuS: PowerPC, eS00modS 33 ethernsc? = gfenst?:
B *— cpub: PowerPC,eS00nod6 - Properties 34 ethernet® = genetd:
B * opli7: PowsrPC, sS00ma@ T This section describes information aboot the selacted node's propestes s ethernetd = fenetd;
4 desr: desrRFOONOON00 = 36 serial0 = s=erialo:
# -~ bman-port sk 4000000 w 37 serimll = iserimll:
® o gman-port sEAf4200000 Naene Valie = 38 serialZ = izeriall:
; 5 3g . i
® 4- soc: sool@ffe000000 cosr H0E qc s:f;ql.swci;f-rials,
i r degc dese 41 :-:11 o gns;
& locsbusife124000 ethernecl enecl 3 N 25
B peil: priedife200000 4é pei2 &poil:
B o poil: predife01000 sthenetl enetl 43 usb0 = gushb0;
i1: 3 :
o pa: pre@ife2nz000 ethernec2 enec? a4 e
ety ethernetd enetd 45 dmal = simad:
B+ Fsldpss ethernecd enecd 46 Aol ® Cmal:
" ethernecs enecs 47 bman = Shman:
ethernecd enecd ™ 48 gman = foman:
Device tres | Inchade tree ] > & 3
|[2. Protlems | ) console 4 search £ o
‘seqial - 20 matches in working set ipef” (*.dks, *.dts)
=L 20 matches)
= *: geriall: serkabdl 10600 {
> #64: device_type = “serial’;

Figure 30. Device Tree Search view results
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1.2.6 Generate device tree blob

The Hardware Device Tree Editor enables you to generate device tree binaries if a device tree compiler is available.

You can find the DTC settings in the Device Tree Compiler page of the Preferences dialog, as shown below, which appears
on selecting Window > Preferences > Processor Expert > Device Tree Settings.

You can change the default settings. If this functionality is not required, it can be switched off by clearing the Configure
arguments to generate device trees checkbox.

& Preferences

Device Tree Settings

General

Paths

Test All Projects
Remate Systems

Command options:
<1 dts -0 dtk -b 0 -p 1024
Comrmand ne pattern:
-0 {OUTPUT} -1 dts -0 dtb -b 0 -p 1024 S{INPUT)

o (o)
pe filter text & Empty DTC location! Y - - —
General : = -
Ant General settings for Device Tree Editar
CiC++
Help o | Perform autornatic validation against device tree bindings
Install/Update
Java | Configure arguments to generate device trees
Mdyn DTC location: Browse..
Plug-in Development ——
Processor Expert How to snstall device free conmpiler
Debug dts-dlth

Run/TDebug
Team -
L.'s-n.g: F'm‘n Collectar ditbedits
Validation )
ML Command options:
=1 dtb -0 dts
Comrmand lne pattern:
-0 {OUTPUT} -1 dtb -0 das S{INPUT)
Restore Eefcurt; [ Apply
7 oK Cancel

Figure 31. Device Tree Settings page

To generate DTB files, select Project > Generate Processor Expert Code from the IDE menu bar. The code is generated
per project, therefore, the device tree blobs are created for all encountered device tree sources in the opened projects. The
resultant device tree blob files are added to the Generated_Code folder, as shown in the following figure.
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= == pr
[ Documentation
= Generated_Code
OT1.dbg
Main.dbg
i PeL1.dbg
.i. PE_ProjectInfo.h
E SoC.dbg
= Imported_Files
g p4030ds.dts
== Sources
=| DTIHWDeviceTree.dts
’% ProcessarExpert.pe

Figure 32. Generate DTB file

1.3 Known issues and limitations

To find a list of known issues and limitations, see the ReadMe . htm1 file.
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