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Chapter 1
PBL Configuration and Validation

This document introduces the Pre-Boot Loader (PBL) configuration and validation tool, which is an embedded component
of QorlQ Configuration and Validation Suite (QCVS).

The PBL tool has two components: PBL configuration tool and PBL validation tool. The PBL configuration tool allows you to
create a configuration for the PBL component and the PBL validation tool allows you to validate the PBL configuration.

PBL is an internal hardware IP block that loads initialization data from a specified memory device interface and performs pre-
boot initialization of QorlQ device registers and local memory space.

NOTE
For QorlQ LS2 processor family, the PBL block has been replaced with software, specifically
BootROM code running on the Service Processor. As such, the term PBL is no longer used in the
LS2 processor reference manuals. However, for simplicity, QCVS will continue to refer to this SoC
feature as PBL.

The QCVS PBL tool helps you create and modify pre-boot initialization data used for configuring QorlQ devices. The pre-
boot initialization data has two parts:

* A reset configuration word (RCW), which is 512 or 1024 bits of information (depending on the processor)

* An optional pre-boot initialization (PBI) command sequence

For details on the pre-boot loader, see the reference manual of the SoC being used.

The PBL component represents the RCW as an organized set of modifiable properties in the Component Inspector view.
Each RCW field is represented by a property. In addition, the PBI command data is accessible using a special property. The
editor for this property has the user interface to view, add, and modify the PBI commands.

Supporting a wide range of workflows and use-cases, the PBL tool allows you to import or generate pre-boot initialization
data in various file formats. These file formats are described in PBL component import file types on page 19 and PBL
component output file types on page 24.

You can also use the PBL component to modify a PBL configuration stored in a file, such as a PBL binary image retrieved
from the non-volatile memory of the board. For more details, see PBL component import file types on page 19.

For additional information on how to configure PBL for a QorlQ device using the QCVS PBL tool, see PBL Configuration
using QCVS Application Note (AN5260).

This chapter is divided into the following sections:
* PBL configuration on page 3

* PBL validation on page 28

1.1 PBL configuration

This section describes how to work with the PBL configuration tool, for example, how to create a new QorlQ configuration
project, how to configure the PBL component, and how to perform basic operations using the PBL configuration tool.

This chapter contains the following sections:

» Using PBL configuration tool on page 4

* Generating output from PBL component on page 12
* Importing PBL configuration on page 15

* PBL component import file types on page 19

QCVS PBL Tool User Guide, Rev. 4.x, 06/2017
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* PBL component output file types on page 24

* PBI commands on page 26

1.1.1 Using PBL configuration tool

The PBL configuration tool allows you to create and modify pre-boot initialization data used to configure the QorlQ device
out of reset.

To configure PBL, you need to first create a QorlQ configuration project.

This section describes the following topics:

* Create a new QorlQ configuration project on page 4

» Configure PBL on page 7

1.1.1.1 Create a new QorlQ configuration project

This section explains how to create a new QorlQ configuration project for PBL configuration.
To create a new QorlQ configuration project for PBL configuration, follow these steps:

1. Select File > New > QorlQ Configuration Project, and follow the steps in the New QorlQ Configuration Project
Wizard.

2. Enter the project name.
3. Select the required target SoC including the silicon revision in the Devices page.

4. On the Toolset selection page, select the PBL - Preboot Loader RCW configuration checkbox.

QCVS PBL Tool User Guide, Rev. 4.x, 06/2017
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¥ Mew QorlQ Configuration Project o =] =]

Toolset selection

Cheoose what de you want to configure

Components to be selected

type filter text

a [ | Components
[] DDR Memory Controller Configuration
PBL - Preboot Loader RCW configuration
[] Pin Muxing Configuration
[] SERDES Configuration Tool

Defines the boot process cut of reset and initial configuration of the chip so that the bootstrap can =
begin. The Preboot loader Reset Control Word (RCW) defines specific configuration of system

clocks, CoreMet bus, DDR Memory, SERDES and SRIC so that the boot process can begin. This tool

also supports Preboot Instructions (PEI) that further configure specific accelerators and such.

@ <Back || Nea> || Finsh || Cancel

Figure 1. Toolset selection page
5. Click Next.

The PBL configuration page appears.

QCVS PBL Tool User Guide, Rev. 4.x, 06/2017
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ew Llor ontiguration Project =
Mew Qorl) Config icn Proj [= || =2 |
PBL configuration

Cheoose PEL configuration

Basic Configuration
@ Create default configuration
' Impeort configuration from an existing PBL file

) Read from target

Create default configuration for PEL. -

m

lext » Finish ] I Cancel

Figure 2. PBL configuration page

6. Specify the settings according to requirements.

NOTE
You can configure the PBL component while creating QorlQ Configuration project. On the PBL
Configuration page (Figure 2. PBL configuration page on page 6), select the Import
configuration from an existing PBL file or Read from target option, and provide the necessary
details corresponding to the selected option. For details, see Importing PBL configuration section.

7. Click Finish to complete the project creation.

This creates a QorlQ configuration project for PBL configuration.

QCVS PBL Tool User Guide, Rev. 4.x, 06/2017
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1.1.1.2 Configure PBL

This section explains how to configure the PBL component inside QCVS to generate pre-boot initialization data.
To configure PBL component:

1. After creating the QorlQ project with the PBL tool, select the PBL component under the Components folder in the
Components view, as shown in figure below. The properties of the PBL component is displayed in the Component
Inspector view.

[ Project Explorer &3 ==3 ¥ =0
4 (=% PBL-project
» = Documentation
4 [= Generated_Code
|=| PEL.bin
= Sources
% Processorbxpert.pe

5. Components - PBL-project &2 = B8
=N

4 [ Generator_Configurations
# P4080_v3_0_Cnf
2 = 05s
4 = Processors
. Q SoC:P4080_v3_0
4 [= Components
i PBL:PBL

Figure 3. PBL component selected in Components view

NOTE
If the Component Inspector view is closed, then open it by double-clicking the component in the
Components view.

2. Adjust RCW bit field values or edit PBI commands according to your requirements. All the settings and properties of the
PBL component are sorted by RCW position.

QCVS PBL Tool User Guide, Rev. 4.x, 06/2017
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Advanced

% Compenent Inspector - PBL &3 % Components Library

Properties “._Import
MName Value Details
Device PEL PEL
4 Reset Configuration Word (RCW)
RCW Source LBC FCM (NAMD flash)
4 PLL Configuration
4 System Clock
Clock frequency [MHz] 100.0 100 MHz
4 System PLL
SYS_PLL_CFG [0-1] 0b00 - Platform freq,/systern PLL targeting 667...
SYS_PLL_RAT [2-6] 0b01000 - 8:1
Platform Clock 800.000 MHz
4 Memory Controller Complex PLL
DOR Reference Clock 100,000 MHz

MEM_PLL_CFG [B-9]
MEM_PLL_RAT [10-14]
DDR Data Rate

4 Core Clusters PLL
CC1_PLL_CFG [64-65]

0b01 - Higher frequency reference clock
0b01010 - 10:1 - (async mode only) 96.7 MHz ...

1.000 GT/s

0b00 - Core cluster PLL1 output frequency tar...

jt ¥ = 5

m

4 {1

Figure 4. Component Inspector - PBL properties

NOTE
Most of the items of the PBL component are available at Basic level. Most RCW fields can be

modified by typing in a value or by selecting a choice from a drop-down list. However, some fields
may expose a more sophisticated GUI for modifying the field, as in the case of SRDS_PRTCL.
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Figure 5. SerDes protocol selection table

3. You can edit PBI commands using the PBI Data input property. To edit PBI commands, select the PBI Data > PBI

Data input property in the Name column on the Properties page of Component Inspector.

figure below.

QCVS PBL Tool User Guide, Rev. 4.x, 06/2017
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£y Component Inspector - PEL 23 | Sy Components Library Basic |[Advanced T T [

Properties . Import

M »  PBI Data imput
Device Select PBl command | CCSR Write (4-byte) ':
4 Reset Configuration Word (RCW) Command parameters
RCW Source
PLL Configuration Systern address () 00000000
SerDes PLL and Protocol Configuration
Misc. PLL-Related Configuration Data (0x) 00000000
Boot Configuration E =
Oacking Configuration 74 Add Cemmand
4 Memory and High-Speed /O Configuration Added PEI Commands: )

RIQ_DEVICE_ID [260-262]
FIO_SY¥S_SIZE [263)
HOST_AGT_E1 [254-266]
HOST_AGT_B2 [267)

a General Purpose Information
GP_INFO [288-319)

4 Fin Multiplexing Configuration
Group A Pin Configuration
Growup B Fin Configuration

4 PBI Data bl

Use this property to add PBI commands to the PEL image. Comments (¥) can be added in Raw mode, -«

Figure 6. Editing PBI Data input property
. Choose the PBI command you want to edit from the Select PBI command menu.

. Edit command parameters in the Command parameters group and use the Add Command and Apply buttons to use
the edited command.

NOTE
You can find more details about the supported data types of the PBI commands for PBI data input
in PBI commands on page 26.

This section contains the following subsections:

* Specifying custom values on page 9

* Suppression of non-critical errors in PBL settings on page 11

1.1.1.2.1 Specifying custom values

The PBL tool will restrict field values to the ranges specified in the SoC reference manual.

It will also check entered values against known constraints and generate errors in the Component Inspector and Problems
view when constraints are violated. Both of these features can be turned off. Doing so gives you the ability to set any RCW
field to any value, even if such a configuration is likely or certain to cause the SoC to not boot out of reset or to function
improperly.

To specify a custom value for an RCW field:

From the View menu in the Component Inspector, select the Ignore Constraints and non-Critical Errors option.

QCVS PBL Tool User Guide, Rev. 4.x, 06/2017
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E | B Processor Ex...

EBasic |Advanced "'*@':' &
. Basic
Advanced

1skrainks and non-

Expand All
Collapse Al
Help on Component
E Save Component Settings as Template

1 Edit comment
Open Mew Pinned Yiew

Tabs view

4 search... Chrl+F

Figure 7. Enabling Ignore Constraints and non-Critical Errors option
2. Select the required property. For example, SYS_PLL_RAT [2-6].

3. If the field has discrete values, a graphical editor will appear to the right that shows those values and it also shows a
Custom Bitfield Value field. This field allows you to enter any value (that fits, based on the size of the field).

4. Enter the prefixed custom value in the Custom Bitfield Value text box. Prefix with 0b for binary and 0x for hex.
% *Component Inspector - PEL &2 %Campunents Library Basic [bdvanced | ] ¥ T O

Properties Impoart
~ | SYe_PLL_RAT [2-6]

ame
Device )oboo1ol - 51
-I Reset Configuration YWord (RCW) oboo110 - 811
RCW Source

ob0oo111 - 7:1

=l PLL Configuration
)ob0100o - &1

=l System Clock

Clock Frequency [MHz] (2 0b01001 - 9:1
= System PLL {)obo1010 - 1001
SYS_PLL_CFG [0-1] ()ob01o11 - 11:1

PLL_RAT [2-8]
PlatForm Clock

(obo110d-12:1

= Memory Controller Complex PLL © Custom Bitfield Value
DDR. Reference Clock oboi101
MEM_PLL_CFiz [3-9]
MEM_PLL_RAT [10-14]
DDR Daka Rake

=l Core Clusters PLL
CC1 PLL_CFG [64-65]

CC1_PLL_RAT [66-70] System PLL multiplier ratio.

Core Cluster 1 PLL Clock Bits 2-6

CC2_PLL_CFG [72-73] an addit::ntal infarmation see description of the 5Y5_PLL_RAT Field in device
ocumnentation.

CC2_PLL_RAT [74-78] This item modifies 5¥5_PLL_RAT[28:25] bit Field in the RCWSR1 register.

Core Cluster 2 PLL Clock Wersion specific item: Settings supported only for devices using Reset

CC3_PLL_CFG [80-31] Configuration Waord (RO,

Figure 8. Setting property in graphical mode
5. Click Apply.

6. View the SYS_PLL_RAT [2-6] property updated with the custom value. This custom value will be propagated into the
PBL output.

QCVS PBL Tool User Guide, Rev. 4.x, 06/2017
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= PLL Configuration
= System Clock
Clock frequency [MHz]  100.0 100 MHz
= System PLL
SYS_PLL_CFG [0-1] 0bd - Platform fregfsystem PLL targ...
| SYSPLLRAT [26] |CustomValue:obotor | |

Platform Clock 1,300 GHz
Figure 9. SYS_PLL_RAT [2-6] property updated

NOTE
You need to be careful when changing RCW data using custom value. Setting RCW to an
unsupported bit value(s) may lead to unpredictable behavior or may break the boot process
completely and hang the device.

1.1.1.2.2 Suppression of non-critical errors in PBL settings

You can suppress all errors except critical errors in the PBL tool settings.
Critical errors signify contradictory requests for the generated output that prevent the PBL tool from generating code.

To suppress non-critical errors in tool settings, click View menu in the Component Inspector and select the Ignore
Constraints and Non-critical Errors option (Figure 7. Enabling Ignore Constraints and non-Critical Errors option on page
10).

For example, to suppress the SerDes lanes power-down setting errors, as shown in the following figure, select View > Ignore
Constraints and Non-critical Errors option in the Component Inspector view.

% *Component Inspector &3

E3 Properties Impart

Mame Yalue Details
SRDS_DIV_EZ [147] 0b0 - Divide by 1 off of Bank 2 PLL
SRDS_RATIO_B3 [148-150] 0boo1 - 20:1
SerDes PLL 3 Clock 2.500 GHz
SRDS_DIV_E3 [151] 0b0 - Divide by 1 off of Bank 3 PLL
= ¥ SRDS_LPD_B1 [152-161]

SRDS_LPD_EL - Lane A& [152] Obl - Lane powered down This property has to be set to the sa...
¥ SRDS_LPD_EB1-Lane B [153] 0b0 - Lane not powered down This property has to be set to the sa...
¥ SRDS_LPD_E1 - Lane C [154] 0b0 - Lane not powered down This property has to be set to the sa...
¥ SRDS_LPD_E1-Lane D [155] 0b0 - Lane not powered down This property has to be set to the sa...

EOS 1B0 Bl -lane F 1541 Ob | ana nak A drun
[erDes Lane Power Down Bank 1, lane D

36
Eit 155
SFor additional infarmation see description of the SROS_LPD_B1 field in device documentation,
5[This item modifies SRDS_LPD_B13 bit in the RCWSRS register,
SDe&rf;bﬁbn for the currané vate {0b0 - Lane not powered down) - Lane not powered down,
‘ersion specific item: Setting supported For PS021_w1_0 PS040_v1_0 only
SERROR: This property has ko be set to the same value For lanes: &, B, C, D, when protocal 0x00 is selected (see the
= SRDERDS_PRTCL properky)

Figure 10. Suppressing SerDes lanes power-down settings errors

The error messages change to warnings as shown in the figure below.

QCVS PBL Tool User Guide, Rev. 4.x, 06/2017
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% *Component Inspeckor &3

Properties Impart

Marne
SRDS_DIV_BZ [147]

SRDS_RATIO_B3 [145-150]

SerDes PLL 3 Clock
SRDS_DIY B3 [151]

Walue

0b0 - Divide by 1 off of Bank. 2 PLL
ob001 - 20:1

2.500 GHz

0b0 - Divide by 1 off of Bank 3 PLL

Details

=] SRDS_LPD_B1 [152-161]
LPD Bl - Lane & [152]
SRDS_LPD Bl -Lane B [153]
SRDS_LPD_B1 - Lane € [154]
SRDS_LPD_BE1 - Lane D [155] 0k - Lane nok powered down
SROS PO Bl -lane E [15A1 Ob0 - 1 ane oot rpsered dowan
FerDes Lane Power Down Bank 1, lane D

SRI::IEHI: 155

ZRDFor additional information see description of the SRDS_LPD_E1 field in device documentation,

SRO(This ikem modifies SRDS_LPD_EB13 bit in the RCWSRE register,

SppiPEFopitn For fha curvent kakaa (0b0 - Lane not powered down) - Lane not powered down,

ersion specific ikern: Setting supported For PSO21_w1_0 PSO040_v1_0 only
£ Tonored error: This properky has to be set to the same walue For lanes: &, B, C, O, when protocol 0x00 is selected {see the

=] SRDS_KERDS PRTCL properky)

ed down

Ignored error; This property has to b..,
Ignored error; This property has to b..,
Ignaored error: This property has to b,
Ignored error: This properky has to b...

0bl - Lane po
0b0 - Lane not powered dawvn
0b0 - Lane not powered down

Figure 11. SerDes lanes power-down warning message

1.1.2 Generating output from PBL component

The PBL configuration tool generates pre-boot initialization data that encapsulates into a PBL image file.

NOTE
In QCVS, Generate Processor Expert Code option does not generate code for a PBL component.
For other components in QCVS, it does.

After you have configured the RCW and/or PBI data, you can produce a file that contains the same configuration. The most
commonly used output format is Binary, which is an image suitable for storing into a non-volatile memory device.

'% Component Inspector - PEL [ % Components Librarny Basic |Advanced

Properties . Import

Mame Value Detaals -
Device PBL FBL
4 Reset Configuration Word (ROW)
RCW Source IFC FCM (MAMND Flash) =
4 PLL Configuration
4 System Clock
Clock frequency [MHz] [N 66.7 MHz
4 System PLL

S5Y5 PLLCFG [0-1]
5¥5_PLL_RAT [2-6]
Platform Clock
4 Memory Controller Complex PLL
DODR Reference Clock 1 hHz
MEM_PLL_CFG [8-9] 0B00 - For all valid DDR frequencies
MEM_PLL_RAT [10-15] Ob000110 - 61
DOR Data Rate 0 -

0b00 - For all walid platform freque...
0B00011 - 3:1

Figure 12. Configuration page for QorlQ LS series processors

The format of the output generated is based on the properties set in the Component Inspector view. Output is generated
only by request.

Perform any of the following steps to generate output:

QCVS PBL Tool User Guide, Rev. 4.x, 06/2017
12 NXP Semiconductors




Click the Generate Processor Expert Code toolbar button

figure.
(25 Project Explorer 1| 1=
a 15 PBL-project
= Documentation
4 = Generated_Code
PBL.bin
[ Sources
2y ProcessorExpert.pe

40
L]

5 Components - PBL-project =3

4 = Generator_Configurations
& P4080_v3_0_Cnf
= 05
4 = Processors
ﬂ SaC:P0S0_v3_0
# = Components
Ujy PEL:PEL

= =

B

PBL Configuration and Validation
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in the Components view as shown in the following

= '%- Component Inspector - 5oC I ‘%- Components Library

Properties
Mame
Campanent name
Silcom revision
4 Clock settings

4 System Clock [SYSCLEK)
Cleck frequency [MHz]

=1 i T 4 SerDes Reference Clocks

SD_REF_CLKI [MHz]
SD_REF_CLKZ [MHz]
SD_REF_CLK3 [MHz]

Value
Sel
P4080_v3 0

100.0

11050

1250
1250

Details

100 MHz

110 MHz
125 MH:z
125 MHz

Figure 13. Generate Processor Expert Code icon

.hdw.-anuad =]

* Right-click the ProcessorExpert.pe node in the Project Explorer view, and select the Generate Processor Expert
Code option from the context menu as shown in the following figure.

L[5 Preject Explorer 2

4 1= PBL-project

(= Documentation

4 = Generated_Code

1 PEL.bIn
= Source

% Proces:

. l:qmpnnenh -

a = Generator

&5 Pa080_

» = 0%

4 [= Processors
i 5oC:P4

4 [= Compones puiy
E\:ﬂ PEL:PE 3

.:_ Problems &2
0 iterns

Description

= B || 4y ComponentInspectar - SoC I | &Y Components Library

-l
%

Ly Properties

Mame

Slicon revision

P nat

M

Open
Open With

Copy

Paste

Delete

Remowve from Context Cr
Mark 85 Landmark

Mowve....

Rename...

Import...
Export...

Refresh
Make Targets

Show in Remote Systems view
Clean Selected File(s)
Build Selected File(s)

&) Generate Processor Expert Code

Component name

Ctrl=C
Delete
& Allts Shaft= Down

Ctrl+ Alt+ Shaft+ Up

F2

F3

Value Details

Sl

P4080_v3 0
000 100 MHz
1010 110 MHz
250 125 MHz
251 125 MHz

Lecation

Figure 14. Generate Processor Expert code

* Select the Project > Generate Processor Expert Code option from the Eclipse IDE menu.

QCVS PBL Tool User Guide, Rev. 4.x, 06/2017
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The Generating code dialog appears.

& Generating code |Z||E|f5__<|

i ) Generating code - Test_QorlQ\ProcessorExpert.pe

(RRANANRNRNRANANRNRRANANRNRNRARRNRNR )

[ ] always run in background

IRun in Backgruundl [ Cancel ] [ Details ==

Figure 15. Code generation

The output file is generated and added to the Project Explorer in the Generated_Code folder. The output file is automatically
named after the PBL component. You can change the name of the component, but not the output file directly. The name of
the component appears in the Components view, as shown in the figure below.

|

[ T Q-4
(5 Project Explorer 52

s == LS
- = PBL-project

T5. Components - PBL-project 52 | S C3 8 & O
4 [= Generator_Configurations
#i P4080_v3_0_Cnf
= OS5

4 [= Processors
- 4 SoC:P4080_v3_0
4 [= Components
3 MyComponent:PEL

Figure 16. PBL generated code file in Project Explorer

The PBL tool generates a swapped PBL image each time the RCW source is set as QSPI or Serial NOR. As you can see in
Figure 12. Configuration page for QorlQ LS series processors on page 12, the RCW source displays in the main tree and

QCVS PBL Tool User Guide, Rev. 4.x, 06/2017
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can be changed from there. The size of the swapped chunks (part of the final image) can be configured through a system
property, Chunk of bytes. This property is set per Eclipse instance and can be found using the following steps:
1. Choose Window > Preferences. The Preferences dialog appears.

2. Expand the Processor Expert node and click Preboot Loader. The Preboot Loader page appears displaying the
Chunk of bytes property, as shown in the figure below.

Lyp e Preboot Loader - -
Genera .
it General settings for Preboot Loader Tool
-,
CiC++ Swapped PBEL Image
:.-I.'H'Jl: Rl:LLI"'I11I.'"LiI."1| Ch |J|'Ik DF b:’tﬁ 16 b:ftﬂi- -
Freescale Licenses :
Help
Install/Update Additional Data
1av'a
Maven ng-dlung file narme  phl_tag_along.bin
Wytyn Filler bytes 0x  ff

Plug-in Develapment
4 Processor Expert
DDR validation
DE‘: IJE
Device Tree Editor
General
Paths
Preboot Loader
Test All Projects
Fun/Debug
SWTEot Preferences
Tearn
Validation
WindowBuilder

ENIL
" Restore Defaults | | Apply

jf" l 0K | | Cancel

Figure 17. PBL setting for swapped PBL image

The Chunk of bytes property indicates in how many bytes the final PBL image will be split before the effective swapping
process. The generated binary file is found under the same directory, but has a different file name, PBL._swapped.bin. Note
that this feature only works for binary format.

1.1.3 Importing PBL configuration

You can configure PBL data by importing a configuration from an existing PBL image file, available in several supported
formats.

The following subsections explain importing PBL configuration with some use cases:

* Importing PBL configuration during project creation on page 15

* Importing PBL configuration for existing PBL project on page 16

1.1.3.1 Importing PBL configuration during project creation
This section explains how to import a PBL configuration during project creation.

Perform the following steps to import a PBL configuration as part of project creation:

1. In the PBL Configuration page of the New QorlQ Configuration Project Wizard, select the Import configuration
from an existing PBL file option.

QCVS PBL Tool User Guide, Rev. 4.x, 06/2017
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2. Specify the file to be imported in the Input file text box. Use the Browse button to locate the file.

3. Choose the format of the file you are importing from the File format list.

B Mew Qo) Configuration Project

PEL configuration
Choose PEL configuration

EISII: ConFlgurahon
Creste defsult configurstion
@ Import configuration from an exsting PEL file
Use RCW Hard-coded configuration

Import Configuration

Input file  C:\Users\bl 3706NDesktop\PBL.bin

o o) |

Browse...

wed Qbject Dumnp

Serecord

U-Boot Flash Durmp

Hex String

U-Boot CCSR Startup Dump (ROW enly)
CW ITAG Config (RCW only)

Hesx String (RCW only)

Text Table (RCW only)

File farmat: ‘Eiﬂaf, v'

@ [ <Back.| Net> finish | |

Cancel

Figure 18. Selecting input file - PBL configuration

4. Click Finish.

The PBL project is created using imported configuration.

1.1.3.2 Importing PBL configuration for existing PBL project

This section explains how to import a PBL configuration into an existing PBL component.

All the settings in the imported configuration are applied to the component. In other words, the existing configuration is
replaced. You can import from a file or use copy and paste. In either case, you can manually modify the incoming data before

applying it to the component.

Following are the steps to import a PBL image:

1. Open the Component Inspector view for PBL component in the existing project.

2. Select the Import tab in the Component Inspector view. The following fields are available:

* Input File — Specifies the input configuration file for import
* Format — Specifies the input configuration file format

 Input Data — Displays the content of the selected input file

QCVS PBL Tool User Guide, Rev. 4.x, 06/2017
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2y Component Inspector - PBL &2 | £y Components Library Advanced N ¥ = 0

Properties | Import

Choose a file, Its contents and format will be inserted into the input area below.

C:\Users\b13706\Desktop\PBL.bin

Input data
Format: wxd Object Dump -
i oed Object Dump
Endianness:
S-record
U-Boot Flash Dump mn
Hex String

U-Boot CCSR Startup Dump (RCW only)
CW ITAG Config (RCW only)

Hex String (RCW only)

Text Table (RCW only)

Figure 19. Import tab - Specifying import parameters

3. Either specify the file to be imported, in the Input File text box, or put the input data directly into the Input data text box
(by copying and pasting from another source).

4. Specify the format of the file in the Input Format field.
5. Click Import.

The data is imported and the Import Complete dialog appears.

x]

& Import complete

i J Input file has been successfully imported.

Figure 20. Import complete dialog
6. Click OK.

The changed properties are highlighted as shown in the figure below.

QCVS PBL Tool User Guide, Rev. 4.x, 06/2017
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2y *Component Inspector - PEL &7 S Components Library
Properties . Import
Mame: Wadue Cetals
Device PEL PEL
= Reset Configuration Word (RCW
ROW Source LBC FCM (NAND flazh)
= PLL Configuration
= System Clock
Chock Frequency [MHz]  100.0 100 MH2
= System PLL
S¥5_PLL_CFG [0-1]  0bOO - Platform fragfsystem PLL targ...

S¥5_PLL_RAT [2-6]  0bOIOOD - 8:1
Platform Clack M
T e e —
DOR Reference Clock. MH:
MEM_PLL_CFG [8-9]  0bO1 - Higher frequency reference d...
MEM_PLL_RAT [10-14] Custeen Value: 0b01011
DOR Data Rate 1
# Core Clusters PLL
# Core Complexes PLL
+ Other PLL
+ SerDes PLL
# SerDes PLL and Protocel Cor
# Mise. PLL-Related Configura
+ Boot Configuration
# Chocking Configuration
# Memory and High-Speed 1,10
+ General Purpose Informatio
= Pin Multiplexing Configurati
= Group A Pin Configuratio
= 1588 [352-353]
TSEC_LSE3_ALARM_ 0b0 - TSEC_1S83_ALARM_OUTZ
TSEC_1S63_PULSE_« 0bO - TSEC_1588_PULSE_OUTZ

ECI [360-351] 0b11 - No parallel mode Ethernet, no ...
EC2 [363-365] Cusstom Vahue: 0b101

UART [366-368] 0b100 - LIART1_SOUIT, LBRT1_SIN, ...
12C3 [369-370] 0b00 - [IC3_SCL, TIC3_SD&

12c4 [371] 0b0 - IIC4_SCL, TIC4_SDA

Figure 21. Changed properties

This is how you import a PBL image.

This section contains the following subsections:

* Importing PBL configuration from file on page 18

* Importing PBL configuration from target on page 18

1.1.3.2.1 Importing PBL configuration from file

This section explains how to import PBL configuration from a file.

This section contains the following subsection:

* Importing swapped PBL images on page 18

1.1.3.2.1.1 Importing swapped PBL images

This section explains importing swapped PBL images.

The PBL tool allows you to import swapped PBL images. In this case, the size of a swapped chunk is calculated automatically
and it can be 8, 16, 32, or 64 bytes. This type of PBL image files are imported as binary files, using the same user interface
used to import other types of PBL image files.

1.1.3.2.2 Importing PBL configuration from target

This section explains how to import PBL configuration from the target.

The PBL tool allows you to import the RCWSR registers from the target. The import operation can only be performed if the
active target connection is working. If the RCWSR registers are imported successfully from the target, then the active PBL

component is populated automatically and the RCWSR values that were read from the board are displayed in the Component
Inspector view, as shown in the figure below.
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Properties | Irnport . Validation
Get PBL data from file or from target - data and data format will be inserted into the input area below.
Loadfromfile...] ’Readfromtarget...
Input data
Forrmat: ’Import Frorn Target -
RECWSE registers were successfully read from the target and imported! -

RCWSE1: 0x403030B0
RCWSEZ : 0x40400040
RCWSEI: 0x00000000
RCWSE4:0x00000000
RCWSES: 0x00000000
RCWSE6: 0x00000000
RCWSET: 0x00A00000
RCWSES: 0x00000000
RCWSE9:0x01001180
RCWSE10: 0x00002581
RCWSE11:0x00000000
RCWSE12 : 0x00000000
RCW5E13: 0x00000C0B
RCW5E14: 0x00000000
RCWSE15: 0x00000000
RCW5E16: 0x00000000
RCWSE17T:0x00000000
RCWSE18: 0x00000000
RCWSE19: 0x00000000
RCWSEZ20: 0x00000000

m

4 ;

Figure 22. Registers imported from target

1.1.4 PBL component import file types

This section describes the PBL input file formats supported by the PBL tool import functionality.
The various PBL formats available for the import configuration are shown in the following figures.

» xxd Object Dump: This is a hex dump of a full PBL image (includes the preamble, RCW, and any PBI commands). The
hex dump can come from any number of sources, for example, U-Boot's xd command, or the 'hex dump' Linux
command. For this format, you can specify the endianness of the data, which is meaningful only when the data is
organized in multi-byte words. The endianess option is automatically set to the endianness of the general purpose
processor.

QCVS PBL Tool User Guide, Rev. 4.x, 06/2017
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% Component Inspector - PBL 23

Properties | Import

Choose a file, Its contents and format will be inserted into the input area below.

Load from file...

Input data

Format: |x:<d Object Dump

Endianness: |Eig Endian

oooooooo:
nooooolo:
nooooozo:
ooooooz0:
oooooo4o0:
noooonso:
noo0o0e0:
ooooaovyo:

aatbh
5050
noon
noon
noon
ne1n
nel1
0813

-

aa55
5050
oonon
oonon
ooon
oo11
oo11
Bo40

Nlde 0100
nooo ooon
nogo oooo
ooaoo oooo
oooo oooo
nooo 0101
noio 0101
943z 31c9

4a02
oooo
oooo
oooo
0900
0911
090o

Figure 23.

oooa
oooa
oooo
oooo
oooo
0011
oooa

oooo
oooo
oooo
oooo
oooo
ooao
ooiz

Import...

xxd Object Dump format

oooa
0oga
oooo
oooo
oooo
0101
3456

Advanced

VEE

» S-record: You can find detailed information about the Motorola S-record format in MC68000 Family Programmer's
Reference Manual at: http://www.freescale.com/files/archives/doc/ref_manual/M68000PRM.pdf.

% Component Inspector - PBL &3

Properties | Import

Advanced

Choose a file, Its contents and format will be inserted into the input area below.

Load from file...

Input data

Format:

| S-record

v = H

53250000000022552a55010=0100420200000000000050505050000000000000000001 -
S532t00000020000000000080000000000000000000000000000000000000000000000¢
53Z2500000040000000000000000009000000000000000910001100000101091100110¢
5314000000600911001100100101090000000012345608138040943=31%h
S70500000000f=

(L

Import...

Figure 24.

S-record format
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* Text Table (RCW only) format: This file format is directly generated from the PBL tool and supports user comments
within the data. The format lists every RCW field and its value in a descriptive, human readable form. This format is
particularly useful when you want to compare two RCW definitions, the text differentiator tool can be used to easily
identify the fields that differ between the two definitions. Because the PBL tool supports both generating and importing
this format, this is a useful format when revisioning RCWs, as they can be stored in a Software Configuration
Management System (such as GIT or CVS) and revisions can be compared.

2y Component Inspector - PBL 2 Advanced ¥y ¥ = 8

Properties | Import

Choose a file, Its contents and format will be inserted into the input area below,

Load from file...

Input data

Format: | Text Table (RCW only) -
0-1 SYS_PLL_CFG 2 'h01 i
2-6 SYS_PLL_R&T 5 k05
7_7 RESERVED 1'ho
8-9 MEW_PLL_CFG 2 'h00
10-14 MEM_PLL_R&T 5 'h01
15-63 RESERVED 49 'hi
£4—65 CC1_PLL CFG 2 'h01
66—7100 CC1 PLL _RAT 5 'h08
71-71 RESERVED 1'ho

Import...

Figure 25. Text Table (RCW only) format

* Hex String: This format renders each byte of the data in hexadecimal. It contains the entire PBL image, from the
preamble to the PBl commands.
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% *Component Inspector - PBL £3 Ad‘-‘EHCEd Y = 8

Properties | Import

Choose a file, Its contents and format will be inserted into the input area below.

Load from file...

Input data

Format: |Hex String -

22552255010=01004202000000000000505050500000000000000000000000800000C -

Fl I 2

Import...

Figure 26. Hex String format

e CW JTAG Config (RCW only): This file format is used with the CodeWarrior debugger to override the target's RCW out
of reset. For QorlQ LS series processors, hardcoded RCW value can be used in CodeWarrior JTAG file. This eliminates
the need to have all RCW registers in the JTAG file. With this new functionality, the PBL tool is now able to import newer
file formats exposed by CodeWarrior.
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% Component Inspector - PBL 23

Advanced ¥ = 8

Properties | Import

Choose a file, Its contents and format will be inserted into the input area below.
Load from file...

Input data

Faormat: ’CW JITAG Config (RCW only)

P4080 (2 1) (210001 0O=x4a020000) (210002 O0=00000000% (210002 O=x505050E -

Figure 27. CW JTAG Config (RCW only) format
* Hex String (RCW only): This format renders each byte of the RCW data in hexadecimal. It contains only the RCW bits.

% Component Inspector - PEL 23 ﬁ'«dvanced _°|L v = g

Properties | Import

Choose a file, Its contents and format will be inserted into the input area below.
Load from file...

Input data

Format: [Hex String (RCW only)

4z020000000000005050505000000000000000000000008000000000008000000000C -

Tl |

Figure 28. Hex String (RCW only) format
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* Binary: A file in this format is what's stored in the target's non-volatile memory and what is used by the SoC out of reset.

1.1.5 PBL component output file types

This section describes the PBL output file formats supported by the PBL tool code generation.

NOTE
PBL supports different set of input and output file formats although some of the file formats are
supported for both.

* xxd Object Dump: This is a hex dump of a full PBL image (includes the preamble, RCW, and PBI commands).

5l MyComponent.pbl &2 = 0

pae@BEEa: aa5> aad5 @lee 8106 4a82 Be0E ooer Beoe *
pae@eela: 5858 5858 B0 eRe el 2eRe aaep Bese

pae@ee2a: o0R0 BBRE GBS0 000 GpDE BBRE GBoR BeBE

pae@eesa: oope BeRE GREO 2B0E GpBE BBEE aoR BeBE

@eeaoeda: oepa 0obe ooe oo @90e oooe oooe eoee

Gaa22858: 8010 6811 oee 0181 @911 e8ll 0288 @lel

Goaaaenea: 8911 6611 @ele 6lel aSee oEEE BB12 3456

paeaRE7E: B313 5848 943c 31c9

Figure 29. xxd Object Dump format

* S-Record: You can find detailed information about the Motorola S-record format in MC68000 Family Programmer's
Reference Manual at hitp://www.freescale.com/files/archives/doc/ref_manual/M68000PRM.pdf. This file format is
directly supported for PBL input also.

|=l MyCompenent.pbl &2 = 0
5325ppaa0008aa50aa558l1ee0la04a02 558585 daca o
5325 2 8 3a
5325 4 9 9leaall lalesllealleseaelal3s
531deseerespe911ea1100120101000000008012345608138040943c31c9Th
S7858p000000Ta

Figure 30. S-Record format

» Text Table (RCW only): The format lists all RCW fields and their values in a descriptive, human readable form. This
format is useful when you want to compare two RCW definitions. A text differentiator tool can be used to identify the
fields that differ between the two definitions. Because the PBL tool supports both generating and importing this format,
this is a useful format when revisioning RCWs, as they can be stored in a Software Configuration Management System
(such as GIT or CVS) and revisions can be compared.

QCVS PBL Tool User Guide, Rev. 4.x, 06/2017
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=] MyComponent.pbl £% = 0
b-1 SYS_PLL_CFG 2"ha1 .
2-6 SYS_PLL_RAT 5"haes
7-7 RESERVED 1'he
3-9 MEM_PLL_CFG 2 hee
1@-14 MEM_PLL_RAT 5"hal
15-63 RESERVED 49" he
B4-65 CC1_PLL_CFG 2'hel
G6-78 CCL_PLL_RAT 5'hes
71-71 RESERVED 1'he

72-73 CC2_PLL_CFG 2'hel =

] F

Figure 31. Text Table (RCW only) format

* U-Boot Commands: This format is a sequence of U-Boot mw.1 commands that will write the entire PBL image
(preamble, RCW and PBI commands). This format is used to put a PBL image on the board in two steps. The first step
is to write the image to RAM; the second is to copy the data from RAM to flash memory, making use of U-Boot's flashing
capabilities built into its copy command.

|5l MyComponent.pbl &2 = 0
mw.l 8xPPa28888 Bxaas5a3ass -
mw.]l Bxeas88081 BxBlca108
mw.]l Gweaee8888 Bxwdad2Baas =
mw. 1 @ c B
mw.l B8x88888010 Bx50585858
mw. 1 @ 14 @x
mw. 1 B 18 8x
mw. 1 @ 1lc @x ic]
mw. 1 @ 28 8x
mw. 1

OxB000BE24 BxB0500800 =
Figure 32. U-Boot Commands file format

* Hex String: This format renders each byte of the data in hex. It contains the entire PBL image, from the preamble to the
PBI commands.

= MyComponent.pbl 2 = 0
aasbaas5@laeloadan 5858585 3 8 -
Fl 1] 3

Figure 33. Hex String format

* CW JTAG Config (RCW only): Files of this format are distributed with CodeWarrior, and are used by the debugger to
override the RCW on reset.
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[El MyComponent.pbl &2 = O
P488G (2 1) (210601 6x420206000) (216602 0xE0R00008) (216683 Bx58585858) (216064 GxEOREEEE8) (2166005 B8 .

Figure 34. CW JTAG Config (RCW only) format
* Hex String (RCW only): This format renders each byte of the RCW data in hexadecimal. It contains only the RCW bits.

=l MyComponent.pbl &3 = 0
4a82 5858585 il 8 -
4 1 3

Figure 35. Hex String (RCW only) format

* Binary: The file format is what you will store in the target's non-volatile memory and what will be used by the SoC out of
reset. This format cannot be viewed in a QCVS editor. It is typically viewed with an external hex editor. This file format is
directly supported for PBL input also.

|=] MyComponent.bin 22 = 0
FUEUEEE 1 PPPP £ £ EE EBEEEH BEEEE-
Pl T 3

Figure 36. Binary file format

1.1.6 PBI commands

This section describes how to add, modify, and view PBI commands.

The Ul described here is in the editor for the PBI Data input property in the Component Inspector view. PBI commands has
two view modes, Raw and Disassembly, which can be toggled using a toolbar button as shown below.
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2y Component Inspector - PBL i p.ﬂv,.-....-._.d T T e
Properties ]mport_
Namme . PBI Data input
Core 6 PLL Clock Select PBI command [ Jump -
C7_PLL_SEL [124-127)
Core 7 PLL Clock Cammand parameters
- Other FLL Target address (i) 12343678
» SerDes PLL
» SerDes PLL and Protocol Configuration F—
. Misc. PLL-Related Configuration EER T
o Boot Configuration Added PBI Commands: o e
> Gocking Gonfigurstion "
» Memory and High-5peed /'O Configuration
. General Purpose Information L toggles betw —
4 Pin Multiplexing Confiquration = OREies hetveen raw
Group A Pin Configuration g and disassembly modes
» Group B Pin Configuration Use this property to add PEl commands te the PBL image. Comments (%] can be added -
4 PEI Data in Raw made.
PEI Data il'lpl.l‘t .l.'.-'.‘". ipe cific ibern :'-'.:::ll._i.- supported anly for deaces using Reset Conf Juration
+ PBL Data - | Word (ROW). 4
Figure 37. PBI command types
* PBI command to write CCSR data of 4-bytes or 1-byte
¢ PBI command to write ACS data of 4-bytes
e PBI command to Flush, CRC Check, Jump or Wait
PBI Data input
Select PBI cormmand | CCSRE Wite (4-b
Command paramete CCoR Write (4-byte)
CCSR Write (1-byte)
System address (0x) |Flush
Y CRC Check
Data (0x)  0000000{)ump
Wait
ACS Write (4-byte)
ACS Write from file
Added PEI Commandr PE-I Data frﬂ-m Linux SID‘K F‘.CW fllE |__,!|
) ol
Restore | | Apply
Use this property to add PBI commands to the PEL image. Comments (F) can be added -«
in Raw mode.
Version specific item: Settings suppeorted only for devices using Reset Configuration
Word (RCW). v

Figure 38. Simple PBI command types

The complex set of PBI data read from user-defined file is shown in the following figure.
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PEI Data input

Select PBI command | CCSR Write (4-byte) -
Command paramete“ (4-byte)
CCSR Write (1-byte)

Systermn address (0x) Flush
CRC Check

Data (0x)  0000000(/ump
Wait

CS Write (4-byte)
C5 Write from file
Added PBI Commands: PBI Data from Linux SDK RCW file

Restore | | Apph

Use this property to add PBI commands to the PEL image. Comments (#) can be added -
in Raw mode.
Version specific itern: Settings supported only for devices using Reset Configuration
Word (RCW).

Figure 39. Complex set of PBI command data

* PBI data to initialize only ACS space read as data from an xxd Object Dump or from a binary file processed as chunks
of data. For example, to initialize ACS address space by a user-defined boot loader or OS kernel that will take care of
device booting after a PBL hardware. Data read from the selected file are processed by the PBL tool to set the largest
possible data chunks, maximum of 64-bytes as supported by the PBL hardware. The PBL tool properly accepts only xxd
Object Dump or binary formatted data for this kind of ACS space initialization.

* PBI data to initialize memory space (CCSR or ACS) read as PBI data from Linux SDK RCW text file and processed to a
set of separate PBl commands. For example, device errata workaround or single register initialization through additional
PBI commands during boot process.

You can select the input file which is then processed by the PBL tool with respect to a simple pre-processing and recognition
of basic PBI command types as supported by a QorlQ Linux SDK (since version 1.3.1). The following commands are
recognized in .pbi sections within the input RCW text file.

® write <a> <n>... write PBI command that writes to CCSR address <a> value of <n>
* awrite <a> <ns>... write PBl command that writes to ACS address <a> value of <n>
* wait <n>... wait PBl command for defined value of <n>

* flush ... flush PBI command

The following pre-processing statements are supported within the input file.

® #include <file-name> Or #include "file-name"...include specified file content
* #define ...define either symbol for conditions or symbol with value

* #ifdef-#endif... conditional statement applied to inner content

1.2 PBL validation

This section describes how to work with the PBL validation tool (PBLv) to validate a RCW generated by the tool.

PBLv is a licensed product; therefore, it requires a valid license. See QCVS DDR Tool User Guide for more information related
to licensing.
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This section contains the following subsection:

» Using PBL validation tool on page 29

1.2.1 Using PBL validation tool

The PBL validation tool can be used for RCW validation, after a PBL configuration is created using the PBL configuration
tool.

The Component Inspector view displays a page, Validation, which represents the GUI of the PBL validation tool. To use
the PBL validation tool, select the Validation tab, as shown in the figure below.

Properties | Import | Validation

Write Reset Configuration Word

Reset Configuration Word:

RCWSR1:0:20284018 -
RCWSR2:0:18001818

RCWSR3:0:00000000

RCWSRA:0:00000000

RCWSRS:0:00000000

RCWSRE:0:00000000

RCWSRT:0:00000000

RCWSRE:0:00000000

RCWSRO:0:00100000

RCWSR10:0:80250000
RCWSR11:0:00000000
RCWSR12:0:00000000
RCWSR13:0:00000000
RCWSR14:0:00000000
RCWSR1 5:0:00000000
RCWSR16:0:00000000
RCWSR17:0:00000000
RCWSR1E:0:00000000
RCWSR19:0:00000000
RCWSR20:0:00000000
RCWSR21:0:00000000
RCWSR22:0:00000000
RCWSR23:0:00000000
RCWSR24:0:00000000
RCWSR25:0:00000000
RCWSR26:0:00000000
RCWSR27:0:00700200
RCWSR28:0:00000000
RCWSR29:0:00004 b3f

[ W g T B B T T T T T T T

m

Test Result
Test passed!
Figure 40. RCW validation using PBL validation tool

If you click the Write Reset Configuration Word button, it will override the RCW on target and will perform a target reset. If
the processor core is working correctly and it does not return any error, then the test will pass.
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