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Promise

Before you leave today you will

- Understand why configuration tools will help you

- Have a basic understanding of what will be available
- Have undergone a basic walkthrough of the tools

- Used actual configurations and modified them based on
customer requests to configure:

= RCW - pre-boot loader settings

= DDR — memory controller settings

= Device Trees — Linuxe hardware device tree settings
= Data Path graphs — configuring the DPAA

- Know where to get more information
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Agenda

- Explore why a configuration suite is important
- Describe how people get the tools
- Who is using QCS?
- Review each tool
- Pre-boot loader / RCW configuration
- DDR configuration
- Device Tree Editor
- Data Path graphs and configuring the DPAA
- Summary
- Where to get more information...
- Walkthrough Labs — backup slides
- Labl: Pre-boot loader / RCW Configuration
- Lab2: DDR configuration

- Lab3: Device Tree Editor
- Lab4: Data Path graphs and configuring the DPAA
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Why QorlQ Configuration Suite?

- Configuration of QorlQ processors is increasing in complexity
- Even more complexity is around the corner
- We support many, many configuration settings
- Reference manuals are huge and intimidating to new customers

- Configuration problems during board bring-up are HARD and
COSTLY

- Learning command line tools requires more training, etc.

- Solution/Strategy to solve these problems:
- Extensible suite of tools with a common user interface
- Consolidate into a common tools framework (Processor Expert)
- Provide new device support aligned with silicon roadmap
- Add more configuration tools over time

- Allow customers to add their own configuration tools to extend
what we offer ...
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QorlQ Configuration Suite — Now Available!

- QorlQ Configuration Suite v2.2 is NOW AVAILABLE!!!
- Supports all QorlQ and Qorivva devices

- Works with Eclipse 3.5, Eclipse 3.6, Eclipse 3.7 development tools
= Pure Java solution for maximum choice of host system support
= Add-in to CodeWarrior Development Studio for PA, v10.1 or later

- Available from www.freescale.com/OCS — FREE DOWNLOAD*

- Includes the following four configuration tools all designed to collaborate
on consistent configuration:

- PBL tool to define the Reset Control Word bit values and PBI data for the pre-boot
- BOOTROM generator for those QorlQ without RCW functionality
- DDR configuration supports setting the controller to a working state for any DDR

- Data path graphical view helps to define data path configuration for the DPAA.

- Hardware Device Tree editor supports references, synchronous GUI and XML editing,
node validation based on specification bindings

- Packaged as a separate product with installer and wizard functionality

* Must be a QorlQ customer or under QorlQ NDA for download permission

Actual URL is http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=PE_QORIQ_SUITE&tid=PEH
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Processor Expert for QorlQ — Configuration Suite
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What’s Different About QorlQ Processor
Expert?

- MCUSs use Processor Expert to generate source code that is
code-size optimized and only includes the minimal functions
and operations to support initialization and peripheral
drivers

- Previously, Processor Expert was included in CodeWarrior only
- Now, Processor Expert plug-ins can be installed into any Eclipse

- Processors uses Processor Expert to generate
configuration files used in the creation of a bootstrap
typically to either Linux or another OS.

- Installs as an Eclipse update package (under 20MB)

- Supports configuration complexity without altering OS / Application
software
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Installing Processor Expert for QoriQ
- You need either CodeWarrior for PA 10.1 or later
OR, you download an Eclipse version for free

OR, you use an existing Eclipse workbench you have installed
(Wind River, QNX, GNU, etc.)

- Processor Expert for QorlQ Configuration Suite installs
using the Eclipse updater’s “Add new software...” capability

- The Configuration Suite is 100% pure Java so it should run
on any Eclipse 3.5.1 or later host environment (Windows,
Linux, Solaris, Mac OS, 32-bit/64-bit, ...)
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Pre-boot Loader (RCW) Configuration
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Pre-boot Loader standard component interface

- Chip version and errata
information

- Settings of RCW fields

- Input/Output format selection
- Possibility to add PBI data

- Possibility to import RCW
settings
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DDR Configuration
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DDR Type
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DDR Data Rate [Hz]

=] SDRAM Control Configuration

= DDR SDBAM Control Conhi
SORAM zelf refresh is enabl
Enable ECC (Ermor Checking
Type of DIk
Enable dynamic power mans
Beat burst mads
Timing mode
B ank interleaving contral
1#0 Driver Impedance
Support concurent auto-prec

= DDR SDBAM Control Confi

DLL Reset
DOS Configuration

O0T Configuration
Mumber of posted refreshes

Y alue Detailz
DDR1 DOR1
DDR 3

32-bit buz

1066000 . DDR Data Rate is ...

TRUE

FALSE

Reaqistered DIMMz

FALSE

4 bieat burst

1T Timing

Mo external memany banks are..
Full Strength

TRUE

TRUE

Use true DOS sighals

Mewer aszert ODT to internal 105
1 refresh is issued at a time

Use quad-anked DIMM | TRUE =]
= Eclipse-based GUI tool which performs configuration of DDR for QorlQ devices. The configurable parameters are
consistent with the JEDEC standard and also with vendor-specific information
= GUI configuration is validated for consistency and meaningful errors/warnings are displayed
= Tool’s outputis: C file containing memory registers values, CodeWarrior TCL initialization file, uBoot initialization file
= [tis integrated into the configuration suite for QorlQ devices
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DDR Wizard: Basic Configuration Mode — Custom
Configuration

= New QorlQ Configuration Project = ==
DDR Configuration
Configured device P5020

Configure: [1st DDR Controller

Configuration mode

@ Auto cenfiguration
Auto - g .
. . () Import from memory file
configuration _
DDR Controller DRAM Settings

mOde Type DDR. 2 DRAM Configuration [1Gb: 256Mbxd =
Data Rate 1333 MT/s = Speed Rating 1333 MT/s ~
Ranks [] Registered DIMM
Data Bus width [7] Mirrored DIMM
CAS# Latency (tCL) [7] Quad-Ranked DIMM

[ ECC Enabled

Presets

@ Save Open Presets Folder

(7 Load |Elpida - DDR3 - PC10600 - 2GE - (9-7-7-20) vl

Save
configuration
as a

reusable Select 1st DDR Controller A &

@ [ Finish || Cancel
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DDR Wizard: Basic Configuration Mode — Presets

= New QorlQ Configuration Project EIE
DDR Configuration

Configured device P5020
Configure: |1st DDR Controller B
Configuration mode
Auto @ Auto configuration
. . () Import from memery file
configuration
DDR Centroller DRAM Settings
mode Type |DDRZ  ~| DRAM Configuration |1Gb: 256Mbxd  ~ |
Data Rate |133MT/s - Speed Rating |1B33BMT/s ~|
Ranks |1 v| []Registered DIMM =
Data Buswidth |32 bits ~ | [ Mirrored DIMM
CAS# Latency (tCL) |9 clocks = | [[] Quad-Ranked DIMM
tRPARCD [135ns |
ECC Enabled
Presets
©) Save Open Presets Folder

@ Load

Samsung - DDR3 - PC10600 - 2GB - (9-9-9-24)
Hynix - DDR3 - PC10600 - 2GB - (9-9-9-24)
Elixcir - DDR3 - PC10600 - 2GB - (9-9-9-24) 2
Nanya - DDR3 - PC10600 - 2GE - (9-9-9-24)

Micron - DDR3 - PC10600 - 2GE - (9-9-9-24)

Select 1st DDR Ce

@ [ Enish || cancel
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DDR Wizard: Import Memory Dump Mode

Import from
memory dump
(various

formats)
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= New QorQ Configuration Project

DDR Configuration
Configured device P5020
. -~
Configure: |1st DDR Controller - | —
Configuration mode
() Auto configuration
@ Import from memory file
mport from file
Input file  C\Users\cionescl\Desktop\ddr_mem_dump.td.bd Browse...
File format [S—Recmd v] L
Endian mode | Default (Big Endian) ~|
Addressable Size (1 byte -|
Beginning memary address | read from memeory dump file |
1st DDR Controller memory address: | FEOOS000 Use default
Import frem a memory dump file the register values for the ddr controller. Import
coenfiguration should be done individual for each DDR controller.
g
o
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DDR Wizard: Import Memory Dump Mode

< New QorlQ Configuration Project = [[-=- s
DDR Configuration
@ File or folder not specified

Configure: [lst DDR Controller -

Configuration mode

(2) Auto configuration

mport from memaory file

Import iFiIe or folder not specifiedi

Input fi 1 Browse...

Error
notifications

File format

Endian mode Default (Big Endian) =

Beginning rmermory address | read from memory dump file |

1st DDR Controller memory address: Use default

Import from a memory durnp file the register values for the ddr controller. Import -
configuration should be done individual for each DDR controller.

@ Einish | [ Cancel
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Hardware Device Tree Workflow
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Explorer Tree View
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Search Capability
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Device Tree Bindings

- Each node has a “binding” representing its schema. It describes what
properties are optional or required and what each means.
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Device trees inclusion

- The Include tree allows easy navigation among device tree fragments (dts, dtsi).
- Hovering support for properties and nodes: a tool-tip appears displaying their initial locations.

- Hyperlink detection for /include/ declarations and device tree references (Ctrl + left click).
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Interrupts tree

- The Interrupts tree represents the hierarchy and routing of interrupts in the

platform hardware.

- The left side displays the actual representation of the Interrupt tree starting from

the root interrupt controller.

- The right side displays the interrupts sources for the selected device tree node.
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Memory Map view

5% Memory Map 23

EMTIRE ADDRESS SPACE

- Any hw device tree can be seen as  oesroraw ocabus 2124000

0xF FFDE FFFF

a representation of different Local = oermasom E—
Access Windows (LAW). o Fror P —

- Each LAW maps to a specified oot e 000
target interface, such as DDR
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- The Memory Map view pops-up
automatically when a device tree ders dsr 00000000
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Component Inspector view. sl
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Device tree views synchronization

- Device tree views
- GUI <=> text editor symmetry
- Memory map view => GUI editor symmetry
- Modifications are reflected in all editors
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DPAA Overview

- DPAA (Data Path Acceleration Architecture),
provides the infrastructure to pass packets

Network
to/from cores, hardware accelerators and network

interfaces

- The architecture contains several hardware
components

Frame Manager (FM)

Buffer Manager (BM)

Queue Manager (QM)

HW accelerators: Security (SEC), Pattern Matching

Engine (PME)

- Each hardware component is performing specific
operations on the incoming/outgoing frames

- BM — Manages data storage buffer pools. Is a shared
resource among cores, network interfaces, and HW
accelerators

- FM — supports in-line/off-line packet parsing and initial
classification. It enables policing and flow and QoS —
based packet distribution to the cores

- QM — Manages the queuing of data between cores,
network interfaces, and HW accelerators

- SEC — provides cryptographic acceleration

- PME - high performance hardware pattern matching
functionality
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QCS DPAA Component Overview

- Flowchart representation of DPAA I .
component is a software solution i e s AT
intended to ease creation of complex S y P
DPAA configurations il i Y s s 1T

- Have an intuitive graphical Jl B EREDAS
representation S R {17 S0

- Easy to understand the overall e s
architecture as well as individual DPAA | . 2%
components | =

. QCSintegrated component designedto |~ B [ -
ease DPAA configuration for QorlQ ! S il S tg
devices | :

4

- Interactive and user friendly interface in
order to provide the best user
experience

- Allows customers to easily translate their hag =
own data flow into a valid driver g
configuration

- Designed to deal with complex DPAA PRTE —
user scenarios
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QCS DPAA Component Features (1)

. Default values Capab|||ty Instant display of relevant description for

) . ] each configuration parameter
- Easy access to configuration settings T e [

for each DPAA element queecot |1 lteehehen oo
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QCS DPAA Component Features (2)

- On-the-fly
configuration
validation by
highlighting
correct
choices and
graying out
the invalid
ones
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QCS DPAA Component Features (3)
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QCS DPAA Component Features (4)

- Immediate code generation at user request in any stage of configuration
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- Immediate notification for all errors occurred during the code generation process
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Import XMLs Feature

- Imports DPAA configuration from Freescale extensions to NetPDL xml based files:
DPAA objects

Connections between them

DPAA objects configuration

Automatic update of the objects and links after import is done

- The xml files can be generated using the QCS solution or can be created by hand

DPC Configuration PCD Configuration
- this is the file that has to be imported <Panl version=n1.0n2s

k?xml wersion="1.0" encoding="untf-" 2>
“netpods>

<diztribution namwme="Distributionl":>
—— . "
<dpc xmlns:xi="http: ffuvwvw.w3d.org/2001 /XTInclude" > <ouEne couRE=10 hoase="0RLY />

caction type="plassification" nsme="Classificationl"/>

<xirinclude href="config guest 0.xml" /> <protocolss>
“<xirinclude href="pcd guest 0.xml" /> <protocolref name="vlan"/ >
</ protocolss>
<bman naume = "bhman master" > </distribution>
<portalss <distribution name="Distribution2":>
<hbmportal id = "O" irg = "false" /> <guUEUE Ccount="2" hase="0xK2"/>
< /portals: <keys>

<fieldref name="ethernet.sroc"/>
<fieldref name="1lc snap.type"/>
</ key:>

<liodn>20</ liodn>
<irg-false</iros

</ hman:>
<protocals:-
<protocolref name="vlan" />
<bhufferpool nsgme = "hpool 17>
- </protocols:
<hbuffers>100</buffers:> . ]
</distribution>
<sizex»B51200</size>
</bufferpool>
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Import XMLs Feature

- The xmls can be imported at project creation time or later after

the project is created
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Import XMLs Feature — Demo

- Importing files previously generated by the QCS tool won'’t produce the same output

- The objects’ coordinates are not saved in the xmls and are calculated using a “placement
algorithm” at the import time
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Summary

You should now

- Be familiar with the QorlQ Configuration Suite basics
= v1 supports PBL & DDR configuration (available now)
= v2 adds Device Tree and DPAA Graphing tools (preview in July)

- Solution/Strategy
- Extensible suite of tools to solve these problems
- Consolidate into a common tools framework (Processor Expert)
- Provide new device support aligned with silicon roadmap
- Add more configuration tools over time

- Allow customers to add their own configuration tools to extend what
we offer...
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Processor Expert for QorlQ ... For More Info

Processor Expert for QorlQ Configuration Suite

- http://www.freescale.com/webapp/sps/site/prod summary.jsp?code=PE QORIQ SUITE&tid=PEH

Freescale’s Processor Expert landing page

- http://www.freescale.com/webapp/sps/site/prod summary.isp?code=PROCESSOR-EXPERT&tid=PEH

- http://www.processorexpert.com/

Freescale Software & Tools website

- http://www.freescale.com/webapp/sps/site/homepage.ijsp?code=DEVELOPER HOME

Freescale Component Store — purchasing embedded
software

- http://lwww.freescale.com/webapp/sps/site/homepage.jsp?code=BEAN STORE MAIN&tid=SWnT
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Supporting the Most Sophisticated Customers...
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SYSTEMS CONTINOUS COMPUTING CRYPTO AG CYAN INC DIALOGIC, INC.
DSPACE GMBH EDIXIA EMBEDDED SOLUTIONS EMCOSYS FUTURE ELECT
INC GAMMA SP. Z O.0. GE INTELLEGENT PLATFORMS LTD GIGAMON
SYSTEMS GUODIAN NANJING AUTOMATION HEIDENHAIN GMBH IEP GMBH
INTERFACE CONCEPT IPWIRELESS ISKRATEL ELECTRONICS ITEC
CONSULTING AS JUNIPER NETWORKS JUNIPER NETWORKS INDIA KDS

QORI Configuration buite

COMPUTER SYSTEMS MIRANDA TECHNOLOGIES MOTOROLA MOBILITY INC.
MYSTICAL ROSE TECHNOLOGIES NARI NETWORKS NKB VS PURESILICON,
INC. REDCOM LABORATORIES INC ROHDE & SCHWARZ ROHDESCHWARZ
GMBHCO. KG ROSS VIDEO SASET CHENGDU SERVERGY SERVERGY INC.
SIMENA SOUTHERN FEDERAL UNIVERSITY SUSQUEHANNA INTERNATIONAL
GROUP LLP TECHNOLOGY OF INFINITY THERMO FISHER SCIENTIFIC WB
ELECTRONICS S.A. WINDRIVER WT MICROELECTRONICS CO. ZODIAC
AEROSPACE
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orlQ Configuration Suite
Lab 1: Installing QCS




Installing QCS

- Download QCS2.1Training.zip

- Skip if you already have QCS v2.1 installed

- Setup for labs:

= Create a directory where you have read/write permissions
- Eg C:/QCS21 ... from now on, we'll call this directory <qcs>

= |If you already have QCS installed, use that directory as <qcs>
- Copy the QCS2.1Training.zip “\labs” directory into <qcs>

- Follow the instructions in
<gcs>/labs/ QORIQCSINSTALLUG.pdf
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Pre-boot Loader
Lab 2: Custom Hardware Configuration




Pre-boot Loader Hands-on

Step 1. Import and decode low speed config rcw_0x10 5g rev2 low.bin.txt
= Platform clock: 600MHz

= Core clock : 1.2GHz
= FMAN1/2 clock : 450 MHz
= DDR clock: 600MHz (1.2GHz)

- Step 2: Use PBL tool to increase clock speed up to
= Platform clock: 800MHz

= Core clock : 1.5GHz
« FMAN21/2 clock : 600 MHz
= DDR clock : 650MHz clock ( 1.3GHz)

- Step 3: Use PBL tool to generate new RCW and compare outcomes with
rcw_0x10 5g rev2 high.bin.txt

- Step 4: Change Serdes Config to support 8 Gbe, compare result with
rcw_0x16_all _rev2_high.bin
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Pre-Boot Loader

5= Matnfie Troject st Eroiang Code
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Pre-boot Loader Step 2a:
Import rcw_0x10_5g _rev2_ low.bin.txt

f‘%- *“Component Inspectar &0 |E=asin: |.ﬁ.d'uar1t:ed Bxpert [l ¥ T O

Properties |Import

Decode Input File /
Input File: | D:hQCs_FTFp4080ds \R_PPSXM_Dx 10%cw_Ox 10_S5g_rev2_low bin, txt | Browse. ..

Input Format: | ¥¥D CObject Dump

Input data

0000000: aa55 aa53 010e 0100 4c53 0000 0000 0000 LU, LX......
Q000010: 1818 5218 0000 coco 4046 4000 3c3c 2000 ..R.... EFE. <<,
0000020: fe30 0000 &100 0000 Q000 0000 0000 0000 .08
0000030: D000 0000 008b 5000 0000 0000 0000 0000 ...... e

O000040; Q000 0000 0000 0000 0213 3040 758b 7373 vvvvieens @u.zz The Content Of
the file to be

Imported is
displayed...

L/
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Pre-boot Loader Step 2b: See Differences

Highlighted

* Processor Expert - p40

+ 0/Generated_Code/PBL1.pbl

CodeWarrior Development Studio

Fle Edt Navigste Search FProject Run Profler  Processor Bxpert Window  Melp

e ) w I T ©oCe
i Praject Panel L % @ T T Oy *corponen Inspector £ gasic Advanced Epet iy T T 0 (D
& 1 paeids_0 Progartes | Jmoort
& > Documentabon ——— '; -
4 Ganeested_Code ... o et
» Sources System Oock. X N
= System PLL
R SYs_FLL_CFG [o-t] 601 - Flatform freq)systen FLL targating 533666 MHz operation
2@ Cofigratian: SYS_FLLAAT (2] 00110~ 611
ﬂ PeB0_v2 0 Cnf Hatform Cock SO0, DU Mg
T SCEsERRIS DOR Refersrcn Chack .000
) A = Memary Controller Comgiles
¥ @ S0l Pa0m 2 0 MEM AL OFG [849) 0601 - Highat Frequency reference dock
= (& Embedced Comporents MEM _ALL_RAT [10-14]  0bOILDO0- 12:1 - (async mode onky) 80.6 Mz cutoff
4 von_me1:tor DOR FLL Output Clock #0000 Py
b PecyreL i+ Lore Chesters PLL
Sadrwirsspont sManager, apcorhy = Core Complexes PLL
CO_PUL_SEL (9699) 000000 - TG P N1
Core O PLL Clock 1,200 e
CLFL_SEL [100-103]  ©hOOOO- CCY PLL (L
Core 1 PLL Clock 108
C2AL_SEL [104-107] (60000 - CCYPLLfL
Cove 2 PLL Cloxh 1 00 GH
C3_PUL_SEL [108111]  0HOX0O - CCI PuL f1
Coro 3PLL Clack | 200 M
C4FIL_SEL [112135]  Ob110O- CC4 PLL (L
Core 4 PLL Clock 100 S
CY_ P9 [116-118]  0b1100-CC4PUL (L
Coew S PUL Clock 1) G
L o — CH_PUL_SEL [120423]  C01100 - CC4 PRl 1
& Components Lirary RIEiT 0 Corw & PLL Glock i
—= i C7FL_SEL [124127)  0b1100- CCARL (L
Catagories - Aphatwtcl | Assstat  CPUS Core 7 PLL Clock 1300 G
= Other PLL
n W Qi LB Clock Y7500 M
RN 4 PMVE Chich 0. D00 M
d @& P FML Chock 450,000 MHz
= P2 Clock 150,000 MG =
PEO30_v1_0 A == 3
PS0A0_¥2 0 e —
P4060_v1_0 3 petr.pd 12 -
v2
& &5 e C anged 00000000; ARSS A435 O10F 0100 4CS8 0000 0000 0000
00000010 1218 B8 000G CCCC 4046 4000 3C3C 2000
Va|ues are 00000020; FES0 0000 6100 0000 DOCO 0OGO 0000 0000
00000030: 0000 000D OCSE 6000 DODO OOGO DODD DO0O
hlghllghted 00000040: 0000 0000 0000 0000 0B13 8040 7S6E 7ATA

after import.
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Pre-boot Loader Step 3: Increase Platform Clock

% *Component Inspector &5

|Basic |F\dvanced Expert ﬂh = =08

Changing the

Properties | Import |

ratio to 8:1

Mame

<

System Clack
= System PLL

S¥S_PLL_CFG [0-1]
Flatform Clock
DDR. Reference Clock

= Memory Controller Complex

MEM_PLL_CFG [5-9]
MEM_PLL_RAT [10-14]
DOR PLL Output Clock,

Core Clusters PLL
= Core Complexes PLL

CO_PLL_SEL [96-99]
Care 0 PLL Clock
C1_PLL_SEL [100-103]
Care 1 PLL Clock

2 PLL_SEL [104-107]
Cote 2 PLL Clock,
C3_PLL_SEL [108-111]
Core 3 PLL Clock
C4_PLL_SEL [112-115]
Core 4 PLL Clock

5 PLL_SEL [116-119]
Core 5 PLL Clock
C6_PLL_SEL [120-123]
Core 6 PLL Clock
C7_PLL_SEL [124-127]
Care 7 PLL Clock

= Other PLL

LEC Clock
PME Clock.
Fr1 Clock
Frz Clock

Yalue
100,000 MHz

0b0o - Plakform freqisystem PLL targeting 667 MHz and above operation

ob01000 - &1
200,000 MHz
100,000 MHz

0b01 - Higher Frequency reference cock,
Ob01100 - 12:1 - {async mode onky) 30.6 MHz cutoff

600,000 MHz

0b0Oo0 - CC1PLL 1
1.200 GHz
0bDODO - CC1PLL 1
1.200 GHz
0b0oo0 - CC1 PLL L
1,200 GHz
0ba0od - CC1PLL 1
1,200 GHz
0b1100 - CC4 PLL 1
1,200 GHz
0b1100 - CC4 PLL 1
1,200 GHz
0b1100 - CC4 PLL 1
1.200 GHz
0b1100 - CC4 PLL 1
1.200 GHz

50,000 MHz

400,000 MHz
450,000 MHz
450,000 MHz

Details

NEUGH
platform clock
800 MHz

I~

. — 600 Mhz - 800 Mhz

femary Contraller Camplex PLL sektin

And also
changes the
LBC and PME

clocks

'_
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Pre-boot Loader: Change Clock Ratio

% *Component Inspectar 23

|Basic |Advanced Expert IIIh] = EI]

Froperties | Import |

Marme
= Memory Controller Complen
MEM_PLL CFG [5-9]
MEM_PLL_RAT [10-14]
DDR PLL Dukput Clack,
= Core Clusters PLL
€01 PLL_CFG [64-85]
CC1 PLL_RAT [66-70]
Care Clusker 1 PLL Clack
CC2_PLL_CFG [72-73]
2 PLL_RAT [74-78]
Core Clusker 2 PLL Clock,
CC3_PLL_CFG [80-81]
CC3_PLL_RAT [82-86]
Core Clusker 3 PLL Clock,
4 PLL_CFG [88-89]

= Core Complexes PLL

€0 PLL_SEL [96-99]
Core O PLL Clock
C1_PLL_SEL [100-10%]
Care 1 PLL Clock

£z PLL_SEL [104-107]
Core 2 PLL Clock
C3_PLL_SEL [108-111]
Care 3 PLL Clock
C4_PLL_SEL [112-115]
Core ¢ PLL Clock

€5 PLL_SEL [116-119]
Care 5 PLL Clock
Co_PLL_SEL [120-123]
Core & PLL Clock

€7 PLL_SEL [124-127]
Core 7 PLL Clock

Walue

0b01 - Higher frequency reference cl. ..
0b01100 - 12:1 - {async mode only) ...

600,000 MHz

0b00 - Care cluster PLL 1 outpu

0b01111 - 15:1 Async
1.500GHz

0b00 - Core clusker PLL 2 output freq..,

0bD1111 - 15:1 Async
1.500GHz

0b01 - Care cluster PLL 3 oukpuk freq...

0b01001 - 9:1 Asvnc
900,000 MHz

0b00 - Care cluster PLL 4 output freq.. .

0b01111 - 15:1 Async
1.500 GHz

0b0000 - CC1 PLL 1
1,500 GHz
0b0000 - CC1PLL 1
1.500 GHz
0b00a0 - CC1 PLL 1
1,500 GHz
0b0000 - CC1PLL 1
1.500 GHz
0b1100 - CC4 PLL 1
1.500 GHz
0b1100 - CC4 PLL 1
1,500 GHz
0b1100 - CC4 PLL 1
1.500 GHz
0b1100 - CZ4 PLL 1
1,500 5Hz

Details

[

N\
B W

[

<,
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Changing the
CCl/CCc4
PLL_RAT for
cores to 15:1
sets core clocks
to 1.5 Ghz

1.2 Ghz 2 1.5 Ghz

CC1 clocks core 0-3
CC4 clocks core 4-7

Note: Please change CC2
also, even if unused, to
reach exact high rcw
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Pre-boot Loader: Increase DDR Output Clock

% *Component Inspector 25

|Basi-: |Advanced Expert IIIh] = Eq

Fropetties | Irmport |

Mame

= Meniory Controller Complex
MEM_PLL CFG [8-9]

MEM_PLL_RAT [10-14]
DOR PLL Qutput Clock,
= Core Clusters PLL
CC1_PLL_CFG [64-65]
01 PLL_RAT [66-70]
Coare Cluster 1 PLL Clock
o2 PLLCFG [72-73]
CC2_PLL_RAT [74-78]
Core Cluster 2 PLL Clock
CC3_PLL_CFS [B0-81]
CC3_PLL_RAT [B2-86]
Core Cluster 3 PLL Clock
CC4_PLL_CF5 [56-89]
04 PLL_RAT [90-94]
Care Cluster 4 PLL Clock
= Core Complexes PLL
C0_PLL_SEL [96-99]
Care O PLL Clack
1 PLL_SEL [100-103]
Care 1 PLL Clack
2 PLL_SEL [104-107]
Care 2 PLL Clack
J C3_PLL_SEL [108-111]
Core 3 PLL Clock
1 C4_PLL_SEL [112-115]
Core ¢ PLL Clock
C5_PLL_SEL [116-119]
Core 5 PLL Clock
C6_PLL_SEL [120-123]
Core 6 PLL Clock
C7_PLL_SEL [124-127]
Care 7 PLL Clack

Yalue

0b01 - Higher frequency reference cl...
ob01101 - 13:1 -
650,000 MHz

0b00 - Core cluster PLL 1 output freq..,
0b01111 - 15:1 Async

1,500 GHz

0b00 - Core clusker PLL 2 output Freq...
Ob01111 - 151 Async

1,500 GHz

0b01 - Core clusker PLL 3 output Freq...
0b01001 - 21 Async

00,000 MHz

0b00 - Core cluster PLL 4 output freq...
0b01111 - 15:1 Async

1,500 GHz

obooao - CC1 PLL
1,500 GHz
Oboooo - CC1 PLL 1
1,500 GHz
Oboooo - CC1 PLL 1
1.500GHz
0b00o0 - CC1PLL f1
1.500 GHz
Ob1100- CC4 PLL 1
1,500 GHz
Ob1100- CC4 PLL 1
1,500 GHz
Ob1100-CC4 PLL 1
1,500 GHz
ob11i00-CC4 PLL L
1,500 GHz

Details

650 MHz 2 1.3 GHz

Set
MEM_PLL RAT
to 13:1

|

<,

>~ freescale"
TEER

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, PEG, PowerQUICC,

52 Processor Expert, QorlQ, Qorivva, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. Airfast, BeeKit, BeeStack, CoreNet,
Flexis, Layerscape, MagniV, MXC, Platform in a Package, QorlQ Qonverge, QUICC Engine, Ready Play, SafeAssure, the SafeAssure logo, SMARTMOS, Tower, TurboLink, Vybrid and
Xtrinsic are trademarks of Freescale Semiconductor, Inc. Al other product or service names are the property of their respective owners. © 2013 Freescale Semiconductor, Inc.




Pre-boot Loader Step 6:

% *_gmponent Inspector &5

Increase FMAN1/2 Speed

Propetties | Import |

Mame

= Memory Controller Complex
MEM_PLL_CFa  [6-9]
MEM_PLL_RAT [10-14]
DR PLL Oukput Clock

= Core Clusters PLL
CC1_PLL_CFG [64-65]
CC1_PLL_RAT [68-70]
Core Cluster 1 PLL Clack
CC2_PLL_CFG [72-73]
CCz_PLL_RAT [74-78]
Core Cluster 2 PLL Clock
CC3_PLL_CFG [80-81]

Core Cluster 3 PLL Clock
CC4_PLL_CFG [88-89]
CC4_PLL_RAT [90-94]
Core Cluster 4 PLL Clock
Core Complexes PLL
= Other PLL
LEC Clock
PME Clack,
FM1 Clock
FM2 Clock
SerDes PLL
SerDes PLL and Protocol Config!
[= Misc. PLL-Related Configuratior
DOR_SYMC [154]
Boot Configuration
= Clocking Configuration
PME_CLK_SEL [224]
FM1_CLK_SEL [225]
FMz_CLK_SEL [226]
DRAM_LAT [230-231]
DDR_RATE [232]

P P eV |

Walue

0b01 - Higher frequency reference cl...
0b01101 - 13:1 - {async mode only) ...
650,000 MHz

0b00 - Core cluster PLL 1 output freq...
0b01111 - 15:1 Async

1,500 GHz

0b00 - Care cluster PLL 2 output freqg...
0b01111 - 15:1 Async

1.500 GHz

0b00 - Core cluster PLL 3 oukput freg...
0b01100 - 12;1 C

1,200 GHz

0b00 - Core cluster PLL 4 output freq...
0b01111 - 15:1 Async

1,500 GHz

50,000 MHz

400,000 MHz
a00, 000 MHz
&00. 000 MHz

0b0 - Both DDRs in asynchronous mode

0b0 - Platform Clock f2

0bt - Care Cluster PLL 3 j2

0b1 - Core Clusker PLL 3 (2

obo1 - 8-5-3, 9-9-9, 10-10-10, 11-11...
0b0 - Refer to hardware specification, ..

Dietails

Set
CC3_PLL _RAT

to 12:1 to set
Frame Manager
clocks

450 MHz - 600 MHz
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Pre-boot Loader Step 7 — Generate Upgraded RCW

TT Project Panel 53 BEE| &

B =5 pd080ds_0
= Dacumentation
= Generated_Code

= Sources
BT R PELL.pHl &7
Bewsy  Oon X 00000000: AASS AASS O10E 0100 1054 0000 0000 OOOO
=yt il ooooooi10: 1E1E PIS1E 0000 CCCC 4046 4000 3C3C 2000
o @ soce et 000000z0: FESO 0000 6100 0000 0000 0000 0000 0000
B‘Eigbggief* Dete Deiete 00000030: 0000 0000 O0SE 6000 0000 0000 0000 0000
hres  Move.. 00000040 0000 0000 OODO 0000 0813 8040 D223 B2SC
|= Sasnalysispoin Rename... Fz
£2g Import... t
7y Export...
&) ofesh & Generating the PBL provides the same
o sty RCW as the high-speed RCW seen in the
Build Selzected File(s)
| Generake Pro r Expert Code SDK

fsl@uUbuntu-32bit: /mnt/hgfs/Debianshare/QorlQSDK_02_03_00B/images/boot/p4080ds/R_PPSXN_0x10 .9 [=][=][2¢]
File Edit \iew Terminal Help
fsl@Ubuntu-32bit:/mnt/hgfs/DebianShare/QorIQSDK_02 03 00B/images/boot/p4080ds/R_PPSXN_0x10% 1s [+

fsl@Ubuntu-32bit:/mnt/hgfs/DebianShare/QorIQSDK 02 03 00B/images/boot/p4080ds/R _PPSXN 0x10$ xxd rcw 0x10 5g rev2 high.bin
0000000: aa55 aa55 010e 0100 105a 0000 0000 0060 .U.U..... Maooooo

0000010: lele 18le 0000 cccc 4046 4000 3c3c 2000 ........ @F@.<< .

0000020: fe80 0000 6100 0000 COOO OOGO OOOO GO ....a...........

0000030: 0000 0000 008b 6000 OOOD OOOO COOO GOOBO ...... e

0000040: 0000 00QO Q000 0000 0813 8040 d223 bh25¢ ........... @.#.\
fsl@Ubuntu-32bit:/mnt/hgfs/DebianShare/QorIQSDK 02 03 00B/images/boot/p4080ds/R PPSXN 0x10%

R R

B

L 4
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Pre-boot Loader Step 8: Change Serdes for 2 x 4
SGMiII

- Starting from previous rcw_0x10 5g_rev2_high.bin.txt config, let's adapt Serdes
protocol configuration to allow 2x4 SGMI|

%*Component Inspector &2 Basic |Adwvanced Expert I]]IIB =0

Properties | Impark
~ | SRDS_PRTCL [128-133]

Mame
Description SROS_PRTCL Bark 1 Bark 2 Bank 3 )
RCW Source 4 |6 [c|D E F G H 1 [1[alelclolalelc|oD
% PLL Configuration 50)(02 PClel Debug XALT HALT
= SerDes PLL and Protocol Configuration (2.5G) (5/2.5G) FM2 10GEC FM1 10GEC
# SerDes Reference Clocks |Od0x02 Bank 1: A-H: PCIel (2,5G); I-1: Debug (s,fz SG), Bank2 £-D: %AUTFMZ; Bank 3: A-D: %AULFM1] AAUT
TSI TS T T FM1 10GEC

- SRDS_EM [178]

= e PCle1 | PCle3 Pl 2 Debug AL %ALIL
o) | O (5/2.56) | (5/2.5G) (512,56} {5/2.5G) | FM2 10GEC FMI 10GEC S R D S P RTC L
SRDS_RATIO_B1 [136-136] 5 e PCIe 1 FCle 2 2% SGMII Debug ¥aUI %A

SerDes PLL 1 Clack (5/2.5G) (5/2.56) FMz dTSEC[3:4] (*1) | (5/2.5G) FMZ 10GEC FM1 10GEC

= SRDS_DI¥Y_B1 [139-143] 0%0E PCle 1 PCIe 3 PCle 2 2% SGMII Debug =AUL KaLL /
SRDS_DIV_B1 - Lanes &8 [139] O (5/2.56G) | (5{2.56) {5/2.56) Frz dTSEC[3:4] (*1) | (5/2.5G) FMZ 10GEC FM1 10GEC X to X
SROS_DIV_BL - Lanes CjD [140] OOF PCle 1 43 SGEMIT Debug AT Reserved (*1)
' = ) . *
: e e % ebug eserve:
SRDS_DI¥ Bl -Lanes G/H [142] B0 {5/2.5G) | (5/2.56) FM2 dTSECT1:4] (*1) (5/25G) | FM2 10GEC
SRDS_DIY_B1 - Lanes i1 [143] sRIO 2 SRIO 1 Debug %Ll AU
SRDS_RATIO_BZ [144-148] (2.5G) (2.5G) (5/2.5G) FM2 10GEC FM1 10GEC
SerDes PLL 2 Clack sRIO 2 sRIO 1 Debug 43 SGEMIL 4w SEMIT
SRDS_DTY B2 [147] {3.125G) {3.125G) {5/2.5G) | FM2dTSEC[1:4] | FML dTSEC[1:4]
SRDS_RATIO B3 [148-150] SRIO 2 SRIO 1 Debug PCle 3 4% SGMIL
SerDes PLL 3 Clack (3.125G) i (3.125G) i (S,I'ZI.SG) (5/2.5G) FM1 dTSEC[1:4] w
SRDS_DIV_EB3 [151]
= SRDS_LPD_B1 [152-161] o Bl AricaelSle o »
SROS_LPD_B1 -Lane A [152] For additional information see description of the SRDS_PRTCL field in device documentation.
SRODS_LPD_EL - Lane B [153] + | This item modifies SRDS_PRTCLS..SRDS_PRTCLO bits in the RCWSRS register, .

— e o - = r.—.a Dancsinkinn Far fha swvant waba (el d - Banl 40 8 e D13 $3 19680% FHL 2DTEd E3 1963 12T Pabon £ 412600 Banl 20 A_M dw ST

Table 5. SerDes Lane Multiplexing/Configuration

Bank 1 Bank 2 Bank 3 P4080DS slots
A|lB|c|D]| E F G H I lJ|Aa|B|lc|D|A|B|cCc|D as per
0| 1| 2|3 4 5 6 7 8 | 9 | 10|11 |12 | 13| 14| 14 | 16 | 17 user manual
SLOT1 | SLOT2 SLOT 3 Aurora SLOT 4 SLOT 5
Conn.
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Pre-boot Loader Step 9: Adapt Serdes Clocks

% *Companent Inspector &3

Propetties | Import |

Mame ‘alue Diekail:
Description SERDES &; please refer to the P4080 ...
R Source LEC FCM {MAND Flash)

PLL Configuration

= SerDes PLL and Protocol Configuration

SerDes Reference Clocks

= SRDS_EN [178]

SRDS_PRTCL [128-133

SRDS_RATIO Bl [136-135]

SerDes PLL 1 Clack

= SRDS_DIY¥Y_B1 [139-143]
SRDS_DIV_E1 - Lanes &8 [139]
SROS DIV Bl - Lanes /D [140]
SRDS_DIY_E1 - Lanes EfF [141]
SROS DIV Bl - Lanes GH [142]
SRDS_DIV_E1 - Lanes If1 [143]

SRDS_RATIO B2 [144-146]

0b1 - SerDes enabled
Ax 16 - Bank 1 A-0: sRIO2 (3
ohoio - 25:1
3.125 GHz

0b0 - Divide by 1 off of Bank 1 PLL
0b0 - Divide by 1 off of Bank 1 PLL
0b0 - Divide by 1 off of Bank 1 PLL
0b0 - Divide by 1 off of Bank 1 PLL
0b0 - Divide by 1 off of Bank 1 PLL
0booo - 10:1

SerDes PLL 2 Clack 1,250 GHz
SRDS_DIY_Ez [147] 0b0 - Divide
SRDS_RATIO B3 [148-150] obOoo - 10:1

1,250 GHz
0b0 - Divide by 1 off oRkBank 3 PLL

SerDes PLL 3 Clock
SRDS_DI¥_E3 [151]
= SRDS_LPD Bl [152-161]
SRDS_LPD_E1 - Lane & [152] 0b0 - Lane not powered do
SRDS_LPD Bl - Lane B [153] 0b0 - Lane not powered down

PEL1.pbl &2

ujuiuin]ujula]ui
00000010
0ooo0o0Z20:
00000o30:
ooo0o0040:

ARSS AASS O10E 0100 1054 0000 0000 Q000
1E1E 181E 0000 CCCC 5540 0000 3C3C 2000
FES0 0000 6100 Q000 0000 0000 Qooo oooo
0000 Qoo0 00SE o000 0000 Q0000 0000 Oooo
o000 dooo 0000 0000 0513 5040 El63 99E:2

@,

>“freescale o
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SRIO requires

3.125 Ghz on Bankl lane
E,FG,H.

Set to Divide by 1.

Set
SRDS RATIO B2

to 10:1

SGMII requires 1.250 GHz
on Bank2 and Bank3
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PBL Step 9. Generate Pre-boot Loader and
Compare with the RCW Provided in the SDK

T Project Panel &3 = <‘===;> B
= == p4080ds_0
- Daocumentation | =_S=s S ——————————__—_
= Generated_Code
= Sources PEL1 .okl EE
= 5 Cm——— B raip
B Configural  MEW ' 00000000: AASS AaASS O10E 0100 1054 0000 0000 0000
ﬁ""‘”@ open 00000010: 1E1E 181E 0000 CCCC 5840 0000 3C3C 2000
(= Operating Open With »
ER=pT N " 000000z0: FESO 0000 6100 0000 0000 0000 0000 0000
=| ] Fi
@@ soce 00000030: 0000 0000 0O08E 6000 0000 0000 0000 0000
B%j;h;gfjx Dot Daete DDD00040: 0000 0000 0000 0000 0813 S040 B163 99EZ2
U PELLE Move..
|=| Safnalysispoir Rename... Fz ) o )
m Importln PR JRY RS I (S DU Sy I
3 Export... t
#| Refresh FS
Generating the PBL now provides us the
Clean Selected File(s)
Build Selected Fi 1
e — same RCW than the RCW seen in the

o ' SDK2.3

4

fsl@Ubuntu-32bit:/mnt/hgfs/DebianShare/QorIQSDK 02 03 00B/images/boot/p4080ds/R RRRSS 0x16% ls

fsl@Ubuntu-32bit:/mnt/hgfs/DebianShare/QorIQSDK 02 03 00B/images/boot/p4080ds/R _RRRSS 0x16$ xxd rcw 0x16 all revZ high.bin
0000000: aab55 aa55 010e 0100 105a 0000 0000 0BOO .U.U..... foooooo

0000010: lele 18le 0000 cccc 5840 0000 3c3c 2000 ........ X@..<< .

0000020: feB0 0000 6100 OOOO OOOO COOO OOOO BBOO ....a...........

0000030: 0000 0000 008Bh 6000 0ODO OOOO 00OO 0GOO ...... “tooooooac

0000040: 0000 OOOO 0OOO OOOO 0813 8040 bl63 99e2 ........... @.c.

fsl@Ubuntu 32bit: /mnt/hgfs/DeblanShare/OorIOSDK 02 03 BBBllmages/boot/p4080ds/R RRRSS 0x16%

O
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BOOTROM Configuration

Lab 3: Custom Hardware Configuration




BOOTROM Configuration tool

Cemgonm nspecto Inﬁ_'lour\'ﬁ fxpen h =
Overview e
e vaue Dot
Devee BOOTROM SOOTROM
Powes Reset Confagurati
- m::):-m’m .
o COB Clock 1 SYSOLK Ratle 0000 M
o g syl 2 S0X0 - 41 B (AR )
- Helps in Power-on Reset (POR e e ——
d&;

Poencmphion for the surent volue DEXD - 41) - 0630 - 41

device configuration by definition of R wwt*

iy coneld_ph 7] 06000 - 44 P [LWSD B UART SOUTY READ.,

values for POR configuration signals = =z .

« Boot Confguraton

and generates overview report " ot O Lcston

including POR value required for ?::.:';;::‘“ ==
each POR configuration pin (device .= . = oeemes
specific) o o

- Helps in building a configuration file e — "
to be used in a boot image creation R — -
process (boot_format) for various et e '

memory interfaces oy

L
V5 4 f ™
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BOOTROM Configuration tool

- Power-on Reset (POR) configuration signal value — binary value obo

represents a signal pulled down to GND and a value Ob1 represents a signal pulled up to Vdd,
regardless of the sense of the functional signal name on the signal

. Configuration file — data structure including control and configuration words, two parts

that needs to be put together with user’s code (typically u-boot image) to create booting image for a
device

Address

0x00-0x3F Resarved
SD/MMC card data structure L "= Control Words structure

Data defined by the tool | —

FF Resensd Oxd4-0x47 Reservod
s 0x48-04B User's cod length
Convol Words 4
sl
onsd
ox7F Fesaeyed 0x4C-0x4F Reserved
R = Y 0x50-0x53 Source Address OxB0-0x83 Config Address 1
Configumpon Wo ~:I:$ \ S T T pp— Confia D
- ig Data 1
0x88-0x8B Config Address 2
0x8C-0x8F Config Data 2
0x54-0x57 Reserved
S8 Target Address
0x80 + 8x(N-1) Config Addrass N
0xB0 + 8x(N-1)+4 Config Data N
g Ox5C-0x5F Resarved
Existing U-Boot image 0x60-0263 Execution Starting Address
Configuration Words structure
0x64-0x67 Reserved
0x68-0x68 Number of Config
AddressData pairs
<, Ox6C-0x7F Reserved

>~ freescale’ 5
YEFAR
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BOOTROM Hands-on

Step 1: Create configuration project for the P2020 device

Step 2: Use BOOTROM tool to review & change settings

= Details:
- Change CCB and core clocking — 600 / 900 MHz
- 1/O port configuration — required interfaces: PCle, SRIO and eTSEC

- boot location — set to boot from SD/MMC card

- Step 3: Observe Power-on Reset overview details
- Generated overview report — txt/HTML

- Step 4: Use BOOTROM tool to prepare configuration data file for boot
iImage processing
- Generated configuration file (.dat) — support of booting from on-chip ROM (e.g. eSDHC
or eSPl), base data file for boot image processing using external booting utility
application
- Step 5: Usage of configuration data file with external booting utility
application (using boot_format - this application is a part of BSP release)

@,
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BOOTROM Step 1: Create a New Project

Open Fle. Ulew U RZILST Frweme /' GCS TRSTRUROMLY | Benenis Selutt the SoC you would ke to ne
Chise oW Progect.. ' sl
Chee 00 e S e W Secto be wied
45 Seurce Folded e {Mer Lo
Seer oui-4 ' Ealger =
Toew g | Source File Pl
Sove N\ ChfeStemne) Header Flle P
fpert 140 rom Template P22
pagee
(X @ o P2OMD
Veraimee Y oome Cile® P41
Fatvmhy " Exh Pt Consd | L]
Comvert Line Debmreten To ::
e Crdep - -
Crastes pizject for PN dewwitive -
Swrtch Warkigace
Pasten Wizard
s Import.,
i) bpet. by
Propeties e lmm
[ Compenents 1o be sefected
Trpe fMer Lot o . o - . - - .
@TI al Y - 2 <id | mewr || Fen )| cees |
4 Compinests - -
V! BOOTEOM Ceefiguratian
DDF Meroery Coomrates Configuinton
&% Project Importer Device Tree Ediat
*
By Select the
tool The BOOTROM cerfiguration toel provids sppedt for ey
ooo NOM dats strctune and gower-on resst confgurstion of PLPLT
devce
2 < | Mews | [ Rk
R/

>~ freescale"
TEER

Choose the DCat0o 1oe The new pissect

Project rame  praject

V0 We getwiit incation Devicns
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BOOTROM Step 2: Review & change settings ..

a'.: =M
40:42144254 -
44:00000000 (1
4£:00080000
setzings (fos i 4c: 00000000
1" C"? Clook & SYSCILX Basio 50100001000
ae et SIGNALS 00 i 54100000000
B ProcemorEspetic .. SB: 11000000
o Genaestod Code $¢:00000000
|\ BOOTROM Boct Config st 60:1107¢000
@ Sources :: sta vyspta {9y $4:00000000
QWNS%M‘N 0000 - 411 ; 68:00000010
o Configuratons -
’ P2020_Crd " ofg_sys_pt S0:€£702120
& Opecating System " =tg_sys pl £4:43000000
& Procemon b s2ieLIc2000
H R 2c1££702080
90:20014202
R Conpiex Clock FLL Batio sesti f4:eLT02100
User's Code Length H ¥ OO Complex : DOOCLE Ratic 98:00030000
. - Source Addres: RO " 453 Qo ££702104
Q) Camponents Libtary “'m e Torget Address 000N = 0 100,000 i an: 537708202
Categories | Aphabtcal - Ausntase P ] Savsution Saet Adkdrem 0909 w PSS 2412£702108
— —_— ag:5r599543 |5
Component Compore.., ] —— ac: 70210
) ECOTROM Devicw Co.. —————— " ofg sdr pii [9:3] b0:0fal74dl
1 oor Devica Ce _Boot_Config dat 8 [eem e b4i2£702124
P HADeviceTree Device Ceo BN R RN RPN AR NI R AN RS ARRRLRRERRRIRSINSSESINILIL]Y :: oo asr pii bE124401000
$3 Pouer-0n Reser Target Comfiguratiom Overview for P2020 oG asr pii be:££702118
" _aar €0:00040852
ﬁlﬂbﬂ'ﬂ"MImﬂm (e o, o c4:££702124
X Problems =1 —_——— — c£:0az20100
b W Aaport for PN =0 L1 BOOTROML PowerOnfienet flagonttet ) Rapert for P3008 Lt darCort 2edy co1££703130
™ = WP T U b2ILAT FresCrie DCS_TESTRUALOBLINIL T Wdhgo/ wiiksgece P 2000 Documentsnon SOUTROME PowesOaResét Separt tmé dg:a3000000
: Descrigtin 44: 40000002
I CCB Clock PLL Ratio settings {for information only). g sitines
dci i
OC8 Cich.  SYSCLK Rano 61 600 000 NHz e0ideadnass
o e4:1 2702110
IM?O ~ 61 cla_sys_pll [0:2) eE:23000000
ec: ££T00C08
| . -8 R £0:00000000
‘;%'”‘p' [0:2) Ob“::o ! — AT - i £47££700070
| Signal £8:80F0001D
€fa_sys_pi [0 Gba LA foiereterer] L
erp_sys_pi 1) oot LAY -
(cfg_sys_pll [2] 00 LAY o B
DDR Complex Clock PLL Ratio settings (for information only).
DOR Complex - DORCLK Rato 41 400 000 MHz
O" p
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BOOTROM Step 2: Review & change settings ...

a CCB Clock : SYSCLK Ratio &:1 _ 600.000 MHz

) “Compenent nspector

Properties

fome Changing the
4 Power-On Reset Configuration I'atIOS tO d@Slred

4 PLL Configuration

cfg_sys_pll [0:2] 0b010 - 6:1

" Pins {LA[29:31]}
400 Mhz - 600 Mhz /

a e300 Core : CCB Clock Ra Corel: 3:2: Corel: 3:2 Corel: 900,000 MHz: Corel: 900.00...
cfg_corel_pll [0:2] 0b011 - 3:2 (1.51) Pins {LBCTL, LALE, LGPL2/LOE_B/L...

CCB and Core
clocking

4 CCB Clock : SYSCLK Ratio
cfg_sys_pll [0:2] -41

4 SerDes Configuration
4 SerDes Reference Clock
cfg_srds_refelk
4 SerDes PLL Time-out Enable
cfg_srds_pll_toe 0bl - Dizable P
4 IO Port Selection
cfg_io_ports [0:3]

4 Boot Configuration

4 Boot ROM Location
cfg_rom_loc [0:3]

4 Boot Sequencer Configuration
cfg_boot_seq [(:1]

4 CPU Boot Configuration
cfg_cpul_boot
cfg_cpul_boot

High Speed I/0 Configuration

General-Purpose POR Configuratio

Engineering Use POR Configurati

Pin Multiplexing Configuration

4 eTSEC1 Configuration
cfg_tsec_reduce
cfg_tsecl_prtcl [0:1]

4 eTSEC2 Configuration

Changing I/0

Port Selection

to have PCle,
SRIO and

SerDes refereg

0b1111 - Local bus GPCM 1658
0bll - Boot sequencer disabled Pins {LGPL3/LFWP_B, LGPL5}

bl - CPU allowed to boot (default)
bl - CPU allowed to boot (default)

Pins {LA2T}
Pins {LA16}

| SEA A

1a Independent Interface (MII)
0bl - eTSEC in standard wig
0b01 - eTSEC in MII g
Serial Gigabit MII (3

Reviewing

cfg_sgmii2 0b0 - eTSEC in 5§
4 eTSEC3 Configuration Serial Gigabit eTSEC
cfg_sgmii3 0b0 - eTSEC in 58

|- Miscellaneous Configuration
4 Boot ROM Data Configuration

L/

>“freescale o
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configuration

4 DDR Complex : DDRCLK Ratio
cfg_ddr_pll [0:2] 0b001 - 4:1
4 e500 Core : CCB Clock Rati Corel: 4:1; Corel: 4:1 Corel: 1.600 GHz Corel: 1.600 GHz
cfg_corel_pll [0:2] 0B000 - 4:1 Pins {LBCTL, LALE, LGPLZfLOE_BfL..l
cfg_corel_pll [0:2] 0b000 - 4:1 Pins {LWED_B, UART_SOUTL, READ..
- Device Status

cfg_corel_pll [0:2] 0b011 - 3:2 (1.5:1) / Pins {LWEO_B, UART_S0UTI, READ...

1600 Mhz = 900 Mhz

I/O Port Selection
cfg_io_ports [0:3] B TS

ins {TSECL_TXD[3:1], TSECZ_TX_ER}

«fg o pants P n;

0
|
K}lqn}l | () (23Gepo |

2
ot
it

P Gapowes ) 2] 23 Sl
1 PO Eapewns 1 (2] (2.8 Gl
Cl Exprass 1 (4) (25 Obpe)
03 Qe QLIS Grpl =

SPE0Q H) 3.5 Gbe)

801 e 2.5 Gopnd

SRI02 o} (3025 G
202 (1) (125 Goga) SR0L (23] (1.25 Ghoe) SGME oTSECY xd) (125 Gagm) ("1 ] SGME #TSECY (
02 (1) 25 Glpul SR04 (1 25 Ghpa)  SGMETSECE 2} .25 Ghpn) (°1) SGME €TSECT ¢
01 () 25 Glpn)  SPOOHE () (25G)  SGME «TSECZ 52} (125 Ghpm) ['1) SGME#TSECI {
o s | (al) 23 Giga) vamlcd:'.z.sagu:m-muwuzsaun-um-mdc
Twm PC Exprens 1 (x2) (25 Ghpal SGME €TSEC2 bd} (125 Gagn) ("1} SGME «TSECT
J.?md}g‘;gmﬂnuncb_ok»yxl:n-!n%fut&ﬂbcwMﬂm;gm ) ) B
2 Port clg sgrmadd must skic be logic 0 n addton for e TCS 1o cperste i SOME made
O -~
Seslies 1D Pan Stection puwer-en reset configuinion sgnalls) o < psets (03]
Ciesoniptioe for the commt vakie B6L101 - POl £ (d) -» SerDus bamm O SHI0 1 (22) -» SerDus bave 1; SOME oTSECD (4] -»

Se/Des lwve 2 SGME £TSECT O] -> SoDes lave 31 - S61101 - POle 1 G0 -> SexDes bme 0, 5700 1 (10) -> SesDes lne 1, SGME
STSEC2 1) < » SerDo lane 2 SGME oTSECS (31) - » SerDven lane 3.

eT5EC2 Configuration
cfg_sgmii2
cfg_tsec_reduce
cfg_tsec2_prtcl [0:1]

eTSEC3 Configuration
cfg_sgmii3

C2_TXDO, TSEC2_TXD7}

C_1588_ALARM_OUT2}
MDC}
RT_RTS0_B, UART_RTS1_B}

cfg_tsec_reduce
cfg_tsec3_prtel [0:1]

Serial Gigabit MlI

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, PEG, PowerQUICC,
Processor Expert, QorlQ, Qorivva, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. Airfast, BeeKit, BeeStack, CoreNet,
Flexis, Layerscape, MagniV, MXC, Platform in a Package, QorlQ Qonverge, QUICC Engine, Ready Play, SafeAssure, the SafeAssure logo, SMARTMOS, Tower, TurboLink, Vybrid and
Xtrinsic are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2013 Freescale Semiconductor, Inc.




BOOTROM Step 2: Configuration for SD booting
(S Commentepn I [Bosc ) Advanced Epert [l ~ -

Properties
Name Value Details
Device BOOTROM BOOTROM
4 Power-On Reset Configuration
4 PllConfiguration . | 0b1111 > 0b0111 |
a : io 3 .
cfg_sys_pll [0:2] 0b010 - 6 Changlng boot
4 DDR Complex : DDRCLK Ratio 41 g 4 Boot Configuration
cfg_ddr_pll [0:2] 0b001 Iocatlon to Starts 4 Boot ROM Location | (r—
4 e300 Core : CCB Clock Ratio Corel: bOOtI n from S D cfg_rom_loc[0:3] ¥ l 0b1111 - Loj bus GPCM 16-bit R... Pins {TSEC3_TXD[
cfg_corel_pll [0:2] 0b011 - g 4 Boot Sequencer Configuration
cfg_corel_pll [0:2] 0b011 - 3: Card cfg_boot_seq [0:1] 0bl1 - Boot sequencer disabled Pins {LGPL3/LFWI
[ Dewice Status 4 CPU Boot Configuration
4 SerDes Configuration cfg_cpul_boot 0bl - CPU allowed to boot (default)  Pins {LA27}
4 SerDes Reference Clock cfg_cpul_boot 0b0 - CPU boot holdoff Pins {LA1G}

cfg_srds_refclk Qb0 - SerDes reference clock 125 M... Pins {TSEC_1588_ALARM_OUTL}
4 SerDes PLL Time-out E
cfg_srds_pll_toe
a /O Port Selection
cfg_io_ports [0:3]
4 Boot Configuration
4 Boot ROM Location

(bl - Dizable PLL lock time-out co... Pins {TRIG_OUT}

0b1101 - PCle 1 (x1) -» SerDes lan...  Pins {TSECL_TXD[3:1], TSEC2_TX_ER}

Ob0 - 0bl

cfg_rom_loc [0:3] 0b1111 - Local .
4 Boot Sequencer Configuration Chang”']g boot
cfg_boot_seq [0:1] 0bl1 - . . . ) .
4 CPU Boot Configuration confi guration to = B:?f;";g:t‘::mn
:::zﬁ:gzzt g:; g allow booti ng cigromJoc[03] 0b1111 - Local bus GPCM 16-bit R... Pins {TSEC3_TXD|
— — \ 4 Boot Sequencer Configuratipn
b High Speed I/Q Configurat on CpuO cfg_boot_seq [0:1] 0b11 - Boot sequencer dissbled  Pins {LGBL3/LFWI
b Ge'fe'a"!’“m FOR Co ! 4 CPU Boot Configuration |/, ——
> Engineering Use POR Config cfg_cpud_boot .4 0b1 - CPU allofved to boot (default) Pins (LA27}
4 Pin Multiplexing Configuration i cfg_cpul_boot - Tot holdoff Pins {LA16}
a4 eTSEC1 Configuration Media Independent Interface (MII)
cfg_tsec_reduce 0bl - eTSEC in standard width mode Pins {EC_MDC}
cfg_tsecl_prtcl [0:1] 0b01 - eTSEC in MI or EMI mode Pins {TSEC1_TXDO, TSEC1_TXDT7}
a4 eTSEC2 Configuration Serial Gigabit MII (SGMIT)
cfg_sgmii2 Qb0 - eTSEC in SGMI mode Pins {LGPL1}
a eTSEC3 Configuration Serial Gigabit MII (SGMIT)
cfg_sgmii3 0BD - €TSEC in SGMI mode Pins {TSEC_1588_ALARM_QUT2}
> Miscellaneous Configuration
4 Boot ROM Data Configuration
L/
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BOOTROM Step 3: Observe Power-on reset

overview details ...

| nepantopa i [ BOOTROML FoueiOrFeret Resontn @ Pepot for IS0 | | OACHLLOS

@ Report for P2020 @ Report for P00 [ daCtn,

83 Power-On Reset Target Configuration Overview for P2028
a2

83 Copyright : 1997 - 2012 Freescale Semiconductor, Inc. ALl Rights Reserved.
a3

W 5 Al e/ b23187 Fremcele' QCS_TESTELALD/BLNER A/ndize, P220.0: EOOTIOME PoweOsRewst Repertatmd
232 nttp : ww.freescale.com
&2 mail 1 le.
Power-On Reset Target Configuration Overview for P2020 - EpOgicen calas o
$2 Copyright 1 1597 - 2013 Freescale Sexicondoctor, Ino, All Rights Reserved, e A e B i L S e A S S B W S SO ot it R S e S S M i o S S
o 82 Power-On Reset Configuration settings.
22 htop | wwu, freencale, com R A L o
" zaul : suppostifzeescale.com
S R T e e LAY
Power-On Reset Configuration settings. 22 PLL Configuration set
s e o e e o e T S e S S e 2 2 e e e S s S S 2 QA
PLL Configuration settings, B e e e e mm e e e em mm e em mmmmmm i m e mmmm m e mm o mm mm mm mmmm mmmm
22 CCB Clock PLL Ratio settings (f
E2d CCB Clock 1 SYSCLK Ratio
=2 611
CCB Clock PLL Ratio settings (for information only). e 609,000 Miz
CC8 Clock - SYSCLK Rao 61 00 000 MHz e
l ctg_sys_pli[0:2]
en10 64 B e T R T T T e e R R s T e T
. L] cfg_sys_pll [0:2]
cfg_sys_pil [0:2) 00010 - 6:1 B i S
POR Signat Vaive Pin Jocation 8 cfg_sys_pll [0] = gbe 3 L9
cig_sys_pil |0) 00 LAZ9 e cfg_sys_pll [1] = #by 3 Lase
c1g_sys s (1) 001 LA O e o 2 epreneiun il Mo s
\CTp_sys_pil [2] o0 LA3Y
| B o o e e
R U e N P R S g S O O ST oy e DOR Complex Clock PLL Ratic settings (for informstion only).
DOR Complex  DORCLK Rato 41 400 000 MHx e DOR Complex : DORCLE Ratio
L] 4:1
cfg_dde_pil [0:2) BT A00.000 Mz
00001 - 41 I e e e e o e S s e e s e o e el e b e bt
ctg_ddr_pH [0:2] 0b001 - 4:1
POR Signal Valve Pin location cfg_ddr_pll [0:2]
cifg_ddr_pil [O] a0 TSEC_1588_CLK_OUT 8bo91 - 41
crg_oar_ga (1) ono TSEC_1588_PULSE OUTY | BRTTTC ’,";;";i[;i """"" ;;;""""""""';;!'E';;;;';;;';,; """"""
cfg ddr_p = i - LK
cfg_ddr_pA 2} ) TEEC s AR AR OUR cfg_ddr_pll [1] = 0b0 3 TSEC_1588_PULSE_OUTL
#500 Core Clock PLL Ratio settings (for information only). _ Sheeantl A
%00 Core | CCB Clock Ratio Cored 32 Coret 32 Corel: 200 000 Mz Cored: 900 000

L/

e €589 Core Clock PLL Ratio settings (for informetion anly).
" €560 Core : CCB Clock Ratio

L] Cored: 3:2; Corel: 3:2

" Cored: 599,000 Mez; Corel: 900,000 Mz

>~ freescale"
TEER

66

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, PEG, PowerQUICC,
Processor Expert, QorlQ, Qorivva, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. Airfast, BeeKit, BeeStack, CoreNet,
Flexis, Layerscape, MagniV, MXC, Platform in a Package, QorlQ Qonverge, QUICC Engine, Ready Play, SafeAssure, the SafeAssure logo, SMARTMOS, Tower, TurboLink, Vybrid and
Xtrinsic are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2013 Freescale Semiconductor, Inc.




BOOTROM Step 4: Prepare configuration data file

Properties

Mame Yalue

Device BOOTROM
Power-On Reset Configuration

PLL Configuration

Device Status

SerDes Configuration

Boot Configuration

High Speed I/O Configuration

General-Purpose POR Configurz

Engineering Use POR Configurat
Pin Multiplexing Configuration
Miscellaneous Configuration
Boot ROM Data Configuration
Offset
Output Configuration

00000000
SDyMMC

Control Words
User's Code Length 00020000
Source Address 00001000
Target Address 11000000
Execution Start Address  1107F000
Configuration Words
Data Structure

L/
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Booting image

code length in tarting address 0
bytes, e.g. RAM- the special U-Boot
based special U- code as an offset
Boot image from the SD/MMC

(0x00080000) card starting

address
0x00001000

Address in DDR or
SRAM memory in

which a booting
image and RAM-
based U-Boot code
IS copied to
(0x11000000)

Execution starting
address, this is the
first instruction of
the U-Boot to be
executed
(0x1107F000)
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BOOTROM Step 4: Prepare configuration data file

IBasic Advanced Expert [y ¥ © O

Data Structure

Data Structure

[Add | [CCSR Data (8 byte) ~| Address: 0x f700p70  Data: 0 30F0001D

: Sample DDR configuration -
702110 43000000

Adding : Configure P2020RDB Board

. . . 702000 0000002F ;<= or 0000001f for PLO20RDE Beard
configuration pairs #702080 80014202

#702100 00030000
(address + data) #702104 55770802

1 1 ff702108 5f599543
to be included into o

I i 702114 24401000
conflgu:fIltlon data fr70z11d 24401000
ile

; Delay
ff702124 02280100

702130 03000000 Sam p|e DDR
40000001 00000100

#702128 desdbest configuration data
#/702110 3000000

£700C08 00000000| structure

; Configure LAW-11 for DDR
700070 B0F0001D

4 k

Restore | | Apply

Configuration Words data structure definition. -
Version specific item: Settings supported only for Boot ROM Data Cenfiguration present
in QorlQ devices.

L/
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BOOTROM Step 5: Usage of configuration data file
with external booting utility application

»
ded e :’al. P ‘.-.“Acc--z"'.:.‘:.’;'u—f::’, N
£0:42144254
44:0 30

Use a booting utility boot_format from a BSP package
Control for P2020RDB/P102RDB

Words

Once you have installed BSP and let configured Itib to build root file
system rootfs.tar.gz.uboot for Linux boot. Boot the board using this root
file system and boot_format utility can be located under:

[root@P1020RDB /]# cd /boot_format/
[root@P1020RDB /boot_format]# Is -I

Configurati ~rwxr-xr-x 1 root root 10400 Apr 7 2010 boot format
on Words -rw-r—-r—- 1 root root 530 Apr 7 2010 config sram.dat

The utility shows how to use it when typing ./boot_format

Usage: ./boot format config file image -sd dev [-o out config] |
-spl spiimage

config file : includes boot signature and config words I
image : the U-Boot 1mage for booting from eSDHC/eSPI

dev : SDCard's device node(e.g. /dev/sdb, /dev/mmcblk0)
spiimage : boot image for SPI mode

out config : modified config file for SD mode

decif e
eDideadbeet
e4:1g 0

BOOTROM tool generated config file can be used together with U-
Boot image and put on an SD/MMC card using command line,

£8:80F0001D

tetarerered e.g. for /dev/immcblkO:
./boot format BOOTROM1 Boot Config.dat u-boot.bin -sd /dev/mmcblk0
R/
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DDR Configuration
Lab 4: Changing the DDR Configuration




DDR Step 1: Dump u-boot DDR Registers

U-Boot 2010.12-00001-g612800e (Jan 28 2011 - 22:20:46)

. Dep|0y SDK2.3 u-boot CPUO: P4080E, Version: 2.0, (0x82080020)

Core: E500MC, Version: 2.0, (0x80230020)
Clock Configuration:
CPUO0:1499.985 MHz, CPU1:1499.985 MHz, CPU2:1499.985 MHz,
CPU3:1499.985 MHz,
1 I CPU4:1499.985 MHz, CPU5:1499.985 MHz, CPU6:1499.985 MHz,
- No interleaving
" . . —_— 14 CCB:799.992 MHz,
fS I_ddr Ctl r_l ntIV— n u ” DDR:649.994 MHz (1299.987 MT/s data rate) (Asynchronous),
LBC:99.999 MHz
FMAN1: 599.994 MHz
FMAN2: 599.994 MHz
PME: 399.996 MHz

o Use CW to Connect and L1: D-cache 32 kB enabled

I-cache 32 kB enabled

d um p D D R 1 an d D D R 2 Board: P4080DS, Sys ID: 0x17, Sys Ver: 0x01, FPGA Ver: 0xOc, vBank: 4
36-bit Addressing

. Reset Configuration Word (RCW):
reg ISters (M emory 00000000: 10520000 00000000 1elel8le 0000CCCE
. 00000010: 40464000 3¢3¢2000 fe800000 61000000
browser expo rt functio n) 00000020: 00000000 00000000 00000000 008HE000

00000030: 00000000 00000000 00000000 00000000

SERDES Reference Clocks: Bank1=125MHz Bank2=125MHz Bank3=125MHz
12C: ready
DRAM: Initializing....using SPD
Detected UDIMM(s)
Detected UDIMM(s)
2 GiB left unmapped

DDR: 4 GiB (DDR3, 64-bit, CL=9, ECC on)
Testing 0x00000000 - Ox 7fffffff
Testing 0x80000000 - Oxffffffff

Remap DDR 2 GiB left unmapped
<&,
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DDR Step 2: Import DDR1 and DDR2

Registers Dump Under QCS

CodeWarrior, Development Studio

File Edit Source Refactor Mavigate Search Project Run  Profiler - Processor Expert  Window Help
i =y & Dok : 2 : 2 ™
i~ @ (TR @ . A AN R 3 el i L=

TT. Project Panel 53 = <)==(> & v =0 %*Component Inspector &4

Basic  Advanced |Expert “hil ¥ =08

Import |

s
= 2020rdb-coren b | Properties

S pe0a0

[ Dacumentation PEET7 (AL

= Generated_Code Input File: | D:\Debianshare) QorIQSDK_02_03_00B\DDR\hweonfig=noneiddr1_0:xFFe003000_D0xfFe00aFF . bin | [Browse... ]
& Sources File Format:
25
== Configurations Access Size:
i pana0_vz_0_cnf ]
(= Operating System Addressable Size:
== Cpus Endian mode:
4P soc:Pa0s0_vz_0
= Embedded Components Address Information
Jﬂ FEL1:PEL Beginning memory address: | 003000 |
11 .
% DOR_mct:DDR DOR Contraller memory address: | | Uszalfiant:

U DDR_mc2:0OR
|=| SahnalysispointsManager.apconfig
== pd0E0-caren
= CFG
(= Debug_Settings
(= Hardware_Debug_corel
= LCF

o

v

Edh =

Categories | Alphabetical | Assistant | cPUs |

R R

% Components Library &2

Component

= (= Configuration Tools
i COR
i FEL

Component. ..

Peripheral Ini...
Peripheral Ini...

reescale"

TEFR 2

Freescale, the Freescale logo, AltiVec, C-5, Code TEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, PEG, PowerQUICC,
Processor Expert, QorlQ, Qorivva, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. Airfast, BeeKit, BeeStack, CoreNet,
Flexis, Layerscape, MagniV, MXC, Platform in a Package, QorlQ Qonverge, QUICC Engine, Ready Play, SafeAssure, the SafeAssure logo, SMARTMOS, Tower, TurboLink, Vybrid and
Xtrinsic are trademarks of Freescale Semiconductor, Inc. Al other product or service names are the property of their respective owners. © 2013 Freescale Semiconductor, Inc.




DDR Step 3: Review Decoded Configurations

File Edit Source Refactor Mavigate Search Project Run Profiler - Processor Expert  Window  Help
CI-HBS @@ & Q- i@y 4 8 e e
5. Project Panel &2 = <fg> # v = 0O % *Component Inspeckor 23 Basic  Advanced |Expert “]Ih] =ik
=5 20z0rdb-cared ~ Properties Tmport
=25 p40s0 -
(= Dacumentation Mame Walue Dretails ~
(= Generated_Code Companent name DDR_rncl
[ Sources Device DDR_Controller_1 DDR_Cantraller _1
=4 ProcessorExpert. pe Mermory type COR 3 warning: DOR3 musk use 4-beat burs, .,
= Canfigurations DDR Data Rate 1333 MHz DDR Bus Clack: 667 MHz
B panso_vz_o_crf Type of DIMM Unbuffered DIMMs
[= Operating System Bus made &4-bit bus Warning: DDR3 must use 4-beat burs,.,
= Cpus =] SDRAM Control Configuratic
Q SaCIP40E0_v2_0 =] Control Configuration 1
= Embedded Companents SDRAM self refresh durir Enabled
U5 PBL1:PEL ECC {Error Checking anc Disabled . |
Ui DOR_rnct:DOR. Cryniamic power manager Disabled
{59 DDR_mc2:00R Beat burst mode & beat burst ‘Warning: DDR3 must use 4-beat burs...
|=| SadnalysispointsManager. apconfig — Timing mads 1T Timing
=125 p40E0-corel I/ Driver Impedance  Full Strength
= CFa Concurent auto-prechar Enabled
(= Debug_Settings =] Control Configuration 2
(= Hardware_Debug_core0 DLL Reset na DR_SDRAM_CFG_2 J
= LCF DQS Configuration Use differential DQS signals he DDR SDRAM control configuration register 2 providis more control configuration For the DDR. contraller,
R b QDT Configuration Assert ODT kainternal I0s only durin.. .
% Camponents Library 52 ] |i| v =2 H Mumnber of posted refres Don't use
— Use quad-ranked DIMM  no
Categoties |Alphabetical Assistant | CPUs address Parity Disabled
Register Control Word  Disabled
Component Component. .. Corrupted data feature  Enabled
= [ Configuration Taals Use mirrored DIMMs ves
‘i DOR Peripheral Ini... =] Clock Control
4 PEL Peripheral Ini... Clock adjust Clock will be launched 715 applied cyel...
= 20 Calibration Enabled
Maormal Operation Short 64 clocks 96 ns
Mormal Operation Full Cz 256 clocks 353.8ns v

@,

deWarrior Development Studio
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DDR Step 4: Generate DDR Config File

File Edit Mavigate Search Project Run  Profiler - Processor Expert  Window Help
BrHRe & i85 s Q- i EE e G e e
T Project Panel 53 = <fg> & ¥ =0 %*Component Inspector &4
=5 2020rdb-rored ~ Properties Import|
=5 p40a0
(= Documentatian Mame Value Details
== Generated_Code Component name DDR_mmel
2/ ddrCtrl_t.cfg Device DOR_Controller_1 DDR_Controller_1
2 ddrctrl_2.cfg Mernary type DOR 3 Warning: DDR3 must use 4-beat burs. ..
[€] InitDdrRegisters_1.c CDR Data Rate 1333 MHz DDR Bus Clock: 667 MHz
[€ TritDdrRegisters_2.c Type of DIMM Unbuffered DIMMs
@ pe0E0_v2_0ds_ddr.c Bus mode 64-hit bus ‘Warning: DDR3 must use 4-beat burs, .,
[ PBLL.pbI =] SDRAM Control Configuratic
(= Sources = Control Configuration 1
o %W SDRAM self refresh durir Enabled
= Confir Mew » |ECC {Error Checking anc Disabled
@ P Open Drvnarnic power manager Disabled
= Operd Open With y [Beat burst mode & beat burst ‘Warning: DDR3 must use 4-beat burs, .,
== Cpus Timing mode 1T Timing
P = [/ Copy Chrl+C 1) Driver Impedance  Full Strength
=== Embe Concurent auko-prechar Enabled
I =
g EI X :,IZl::“ Delete 2 @ InitDdrRegisters_1.c @ main, c
& Rename. .. F2
TS g Import.,
%Components Libra A sorExpert DDE Tool memory initialization #
2y Export...
S |_Alphab & Refresh F5
e — pller 1 Registers

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

= (= Caonfiguratio
i DOR

4l PEL

Ge t E

Run As
Debug As
Profile As
Team

Compare With
Replace With

Properties

Make Targets

Show In Windows Explorer

 CFG
0xFEOOS110 0x47040000
s LEBNDS
, fem.1 OxFEODS000 Ox3F
3
, LBNDS
em.l 0xFEO0S00S Ox0040007F
3
3
 CONFIG
lb+Entey  WEM- 1 OXFEOOS080 0x80044202
 CONFIG
em. 1l OxFEODS0S4 OxS0004202
3
_CONFIG. 2
em. 1 0xFEODS0CO 0x00
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DDR Step 5: Adapt CW Config File

- Open the CW config file you want to adapt

D:\Program Files\Freescale\CW PA
v10.1\PA\PA_Support\Initialization_Files\QorlQ P4\
P4080DS init_coreO.tcl

- Replace DDR1 config section with the one from:

D:\Profiles\b08844\workspace\p4080\Generated Code\
ddrCtrl_1.tcl

- Use the new config file with your stationary project

@,
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Device Tree Editor

Lab 5: Changing the Hardware Device
Tree




Device Tree Hands-on

What we will do:

- Define hardware device tree for P4040 starting from P4080 device
tree
= Import the P4080 (which has 8 cores)
= Configure to P4040 (which has 4 cores)
= Note P4080 and P4040 are same SOC otherwise

- Walk through the next slides using QCS Hardware Device Tree editor
to solve this scenario
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Device Tree Step 1: Create New Project

Crawte o Quril) Comigper ot by Prapot 0 Configuration Project
Swent 4 ve e e v cronct

Pt o o Sefect the SoC you moukd lhe o use
STV IS
Soc o be weed!
type filter best

w2 -

B Soure Retani ey o
P4040_vL_0
Oper Pach Ol P4D4C_ w2 0
Open Fin P400_v1 0

Pa0s0_v2 0

¥ ek te
Pix frem Terpiete
(& Qs

1 ctte e ) ) uration Pro
oty :

wioet e Debedors 1

Device Tree

;‘"":‘\"’"” o F Mew Oork) Contiguration Project & . Hardware Device Tree
pomiE Toakset sedesction (T T
w3 Cpee Woje| Choose mbust do you et 1o configure
Sreqat praen. Input file: | files\b0S648\DesktopiPEx\Device Treeldts\p4080ds. dts| | [Browse. i ]
e 5 Conponerts Lo be selocted % & he e o
- type Mber ted g Select the device tree file to be imported.
[ Tutoriats
& Project km
* Go to Worl

Do Trow (D7) 1o,

[ Finish “ Cancel ]
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Device Tree Step 1: Create New Project (cont.)

1. Steps:
- File -> New -> QorlQ Configuration Project

enter Project name -> Next

select SoC (p4080_v2_0) -> Next

select «Device Trees» component -> Next

browse to an existing p4080ds.dts file -> Finish

2. Wait while the device tree component is updating with the imported data

3. Expand ProcessorExpert.pe -> Embedded Components -> click on DT1:
HWDeviceTree component

4. The imported dts file is added under Imported_Files folder

5. Open generated device tree file Generated Code/P4080 v2_0.dts. At this moment
the imported dts and the generated one are identical
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Device Tree Step 2: Remove Unnecessary Nodes

6. Search for CPU nodes in the tree view; you should see 8 cores with 3 properties each
7. Delete cpu4-cpu7, you have two options:

Using graphical editor OR Using text editor

'ﬁ‘*t:on_;gonenblnspector s g e

HWDevice;rree

= device-tree

- aliases

=) cpus

. - cpul: PowerPC,4080@0
- cpul: PowerPC,4080@1
& cpu2: PowerPC,4080@2
[+ cpu3: PowerPC,4030@3
@,WH—,
- cpus: P = Insert node
(R - Delete node

EULIL RS Rename node

[+ bman-port.

[+ qman-porteJ (%) Refresh

[ soc: soc@ff

- rapidion: ra [# Expand

- localbus@Ff. [=] Collapse

[+ pcid: prie@rezummLy——

[+ pcil: pcie@ffe201000
[#-pci2: pcie@ffe202000
[+ fsl,dpaa

Select all 4 nodes and press delete.
To reflect the modifications in the graphical
editor too, save the file (Ctrl+S).

Delete one node at a time.
After each deletion, dts file is automatically

generated.
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Device Tree Step 3: Solve Validation Errors

8. Look in the Properties view -
There are 8 errors

9. Click on each error and go to
the corresponding line in the
device tree file

185=
10. There are undefined references =
in some nodes pointing to the G

removed cpus:

-
0 w0 oo
o

bman-portal@10000 Ll
bman-portal@14000 193
bman-portal@18000 31
bman-portal@1c000 o
gportald @ 197
gportal5 162
gportal6 =

gportal7

Description =

@ P4080_v2_D.dts 52

bman-portal@ 10000 {
cell-index = <0Ox4>;
compatible = "f31, p4080-bmwan-portal®™, "f£s1,bmwan-portal™;
reg = <0x10000 Ox4000 Ox104000 0Ox1000>;

cpu-handle = <&cpuds>;
interrupts = <0x71 0x2Z O0x0 Ox0>;

¥

bman-portall 14000 {
cell-index = <0xS5>;
compatible = "f£31, p4080-bnwan-portal™, "fsl,brwan-portal™;
reg = <0x14000 Ox4000 Ox105000 Ox1000>;
cpu-handle = <gcpusSs;

B NP o e L S o B T oy BTy B o BT o B

{2 Problems 52 & console | 55 Progress |
8 errors, 0 warnings, 0 others

Locat... Type

Resource Path

11.

12.

@,

Remove the above nodes in a
similar manner

Save your changes

= @ Errors (8 items)

®) Undefined reference cpu-handle
€ Undefined reference cpu-handle
@ Undefined reference cpu-handle
@ Undefined reference cpu-handle
@ Undefined reference cpu-handle
@ Undefined reference cpu-handle
@ Undefined reference cpu-handle
@ Undefined reference cpu-handle

P4080_v2_... | IprifGenerated ... Device Tree. .,
P4080_v2_... JprifGenerated_... line 197 Device Tree...
P4080_v2_... [prifGenerated_... line 205 Device Tree...
P4080_v2_... JprifGenerated_... line 213 Device Tree...
P4080_v2_... jprifGenerated_... line 288 Device Tree...
P4080_v2_... JprifGenerated_... line298 Device Tree...
P4080_v2_... [prifGenerated_... line308 Device Tree...
P4080_v2_... JprifGenerated_... line 318 Device Tree...
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YEFR

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, PEG, PowerQUICC,
Processor Expert, QorlQ, Qorivva, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. Airfast, BeeKit, BeeStack, CoreNet,
Flexis, Layerscape, MagniV, MXC, Platform in a Package, QorlQ Qonverge, QUICC Engine, Ready Play, SafeAssure, the SafeAssure logo, SMARTMOS, Tower, TurboLink, Vybrid and
Xtrinsic are trademarks of Freescale Semiconductor, Inc. Al other product or service names are the property of their respective owners. © 2013 Freescale Semiconductor, Inc.




Device Tree Step 4: P4040 Device Tree

13. Go to Search menu -> select Device Tree Search tab -> enter cpus text -> press Search

14,

. New device tree has 4 cores and looks as follows:

V' FmSeedh D fash Seach | 55 CiCHs Saach | ) Davice Tre fewh | devetewds | N Mg Seach
Conbarmng teot:
oo w e sengive

% = 20wy sing, 7 = any haracter, | = escape for Reraks * 7))

Ty navw patterns:

Parteans ore separabad by o comnnas (* = oy stTing, 7 = arw theracter)

ClConsder detveareseurces £y *Component Inspector %\ |Basic ‘}Advanced Expert Iy ¥ = O ' P4080_v2_0.dts s -0
scom : HwDeviceTree pmpe,ti;;' g 96 it
=) Workspace ) Selected resounces &S| @ laz g = = o 97e cpus {

) whorking sat o deviceties ame S 98 #address-cells = <0x1>; m
A Mame cpul: PowerPC,4080¢ 9g #size—cells = <0x0>;
aliases Parent cpus 100
= cpus = P i 5
3 =} Properties 3 J :

%) (Comon] = cpuD: PawerPC,4080@0 S Property : BRURS RONCERE 200080 o

2 L2_0: I2-cache Name device_type 10z device_type = "cpu”;
- =] - - — - cpul: PowerPC,4080@1 Value "epu i 103 reg = <0x0>;
S Prablens - ) Consolle | & Progress g Seondh L3 [ cpu2: PowerPC,4080@2 = Property 104 next-level-cache = <gL2_0>:
Xpus -1 matches ) whspace (- cpu3: PowerPC,4080@3 R = 105

=

B G Dsomentetion memory value Z0x0% 106% Lz _0: lZ-cache {
3 @ Geverated Coth - bman-portals@ff4000000 = Property 107 next-level-cache = <gope>;
= @ P02 00 & gman-portals@ff4200000 Name next-level-cache 108 ¥z
#- soc: soc@Ffe000000 value <802 0% 109 vi
W L Irported_Thes rapidio0: rapidio@ffe0c0000 N 110
& localbus@ffe124000 111® cpul: PowerPC,408081 {[]
#- pcil: pcie@ffe200000 119 y:0
- pcil: peie@Ffe201000 R ‘
AR, 2
0o besaleenn 1218 cpuz: PowerPC, 408082 ([]
#-fsl,dpaa 0 :
129 ¥
130
1319 cpu3: PowerPC, 408083 {[]
139 y:0
140
141 re
1472 ,VA
& ¥ ‘

| Repuiw asprassion

@,

In Search view select the found matches associated with the generated file
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Device Tree Step 5: Apply and Test Changes

@,

Z“fre

processor 0

cpu :e500me

clock :1499.985000MHz
revision 1 2.0 (pyr 8023 0020)
bogomips - 99499

processor 1

chu ce500me

clock :1499.985000MHz
revision 2.0 (pvr 8023 0020)
hogomips 09999

processor @2

chu ce500me

clock :1499.985000MHz
revision 2 2.0 (pvr 8023 0020
hogomips :99.99

processor (3

cpu :e500me

clock :1499.985000MHz
revision 2 2.0 (pyr 8023 0020)
hogomips :99.99

processor 4

chu :e500me

clock :1499.985000MHz
revision 2 2.0 (pyr 8023 0020y
hogomips - 9999

processor @5

chu ce500me

clock :1499.985000MHz
revision 2 2.0 (pyvr 8023 0020)
hogomips 19599

processor 6
cpu :e500me
clock :1499.985000MHz

revision  : 2.0 (pwr 8023 0020)
bogomips 1 99.99

processor 7
chu ;e500me
clock :1499.985000MHz

revision 2 2.0 (pyr 8023 0020)
hogomips 19999

total hogomips : 799.99

timehase 49989500
platform :P4080 DS
model fsl,P4080DS
Memary - 4096 MB
escale"

TEFR

-

processor 0

cpu ce500me

clock :1499.985000MHz
revision :2.0 {pvr 8023 0020)
hogomips 19999

processor 1

cpu ce500me

clock - 1499.985000MHz
revision 2 2.0 {pvr 8023 0020
hogomips :99.99

processor 2

cpu ce500me

clock 1499 985000MHz
revision - 2.0 {pyr 8023 0020)
hogomips :99.99

processor 3

chu ces00me

clock - 1489 985000MHz
revision 22,0 (pyr8023 0020)
hogomips 195999

total bogomips : 399.99

timehase - 489999500
platform :P4080DS
model - fsl,P4080DS
Memory - 4096 MB

On a Linux® machine,
create the device tree
binaries before and after
changes

Boot the Linux kernel on
a p4080DS board

Check the number of
CPUs that Linux kernel
sees before and after
changes (use
/proc/cpuinfo command)

You should obtain the
results from left side, only
4 cores are in use with
the new device tree




Conclusions

- The sequence of steps for modifying hardware device trees has
been presented

- The benefits of using Hardware Device Tree tool are:
- First device tree editor including two modes for editing, GUI and text

- Easy to understand device trees structure due to the visual
representation

- Supports device tree bindings and validation
- Allows users to add their own device trees
- Provides features for all the main aspects of hardware device trees

- It is an editor and a validation tool for creating valid and well-formed
device trees

- Works on Linux and Windows hosts
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DPAA Configuration

Lab 6: Using Data Path Graphs to
configure the DPAA




DPAA Hands-on — Problem Statement

- Recelve 1GE traffic on first FMAN
- Split incoming traffic in IP frames and others

- Frames with specified IP source are directed in specified
FQIDs and then in SW Portal O

IPv4
frames

/_ IP src = 32.xx.xx.32
IP src = 48.48.48.48
IP src = 16.16.16.16
Other IPs

1GE —<\ |

FQID = 0x2B

FQID = 0x2C

YVY

FQID = 0x2D

A 4

MAC dst = 0a:7a:76:XX:XX:XX

\\ MAC dst = 55:55:55:XX:XX:XX
Other
FMan 1 frames

FQID = Ox2E

FQID = Ox2F

A 4 vy

FQID = 0x20
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DPAA Hands-on — QCS Solution

- Build PCD configuration according to hands-on
requirements

- Additional 1 FQ ranges and 1 FMan port channel to be
used for transmission

. =
&

FMan1 PCD flow:

FQIDs 1
1200

= Traffic received by FM1 portl is
splitin IP frames and other
frames by: Policyl, ipv4
distribution

« |P frames classified in one of the (703 Channel 01
3 defined ranges of IP source are il :%F"” P
directed into FQIDs 43-45 [ hiog

= All other IP frames are classified .

by MAC destination and are
directed into FQIDs 46 & 47

= All other non IP frames are
directed in FQID 32
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Lab 4: DPAA Hands-on

1. Create a new QCS project called Lab4
1. Choose P4080 rev2.0

2. Choose a DPAA component and select empty component

2. Maximize the DPAA Component Inspector
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Explore the Graphing Interface

Properties Panel

=]

ﬁ |% Processor Ex... | [l

51 4 |Basic |Advanced Expert IIIh e 51
| N 120 140 150, 150 L FMan Port BMan}
% [Fr| - Frame Manager Port ndh-PCD g
. R Paort
H - : ort name Error FQ Id l:l o
2™ | I Frame Manager o :: serad [ ] o
:;' Bt Ports Speed Tx Port
1{; [JLoopback [ Port
- OuserQ EBroFod ||
. A [Jreset on init Default FQId l:l
Selecting an item on the
31; ) a 1 - Fram%ger i Buffer Pool Parameters
graphing panel and double// il —
click gets you the S
FM2 . .
2 properties for that object. i P —
Buffer size l:l
N - Prefix size l:l
: Resizable, - -
) scrollable view cateesgmet [
NG 2
B &[0 @
Ready Zoom 100%  Selection 644, 547
i
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The Graphing Palette

.~ Policy — establishes the order of distribution

I:Il
@ L Distribution — sorts incoming frames

{:':} . Classification — defines the classification and software portal

[&
@i Policer — allows enforcement

ﬁ\ Frame Queue(s)
_..

BN

Link between objects

Software Portals & Channels
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Add a Set of Frame Queues

1. QMan configuration:

1. Add a FQIDs range (FQR1) for enqueued frames and configure: FQId=1 and count=200

2. Switch to QMan tab and make the following settings: Total FQIDs=150000, Fqd/Pfdr mem partition=Primary
DDR non-cacheable
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Configure a SW Portal Configuration:

1. Add SW Portal0 channel
2. Link FQIDs1 to WQO of SW Portal0
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Define the Parse Classify Distribute Configuration

- Add a Policyl to split IP frames traffic and then a link from port FM1
P2 to receive incoming frames

- Add a distribution for IP frames and extract IPv4 protocol then
configure: QBase = 39

%‘Cnmpnnentlnspec’mr P Basic Adwvz

|L} 1i>: I : : . 1o . . . 120 H| Distribution

Available protocols

)

Policyl Distribution name | Distribution1

ethernet
wlan
llc_snap
mpls

E': i
P

- ip

P1

e e R =

1

to
P3 U
gre
Pppoe
minencap
sctp
decep
ipsec_ah
ipsec_esp

w
-

Extract protocol

1=
-
=
[

|

Queue base 39

Queus count 1
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Link the Distributions to the Policy

1. Add a Pass through distribution for other non IP frames and configure: QBase
=32
2. Link Policyl to IPv4 distribution and then to Pass through in this order

Policyl

FM1 | —~ Fass
throug
F3 5

@,
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TEFR

nergy Efficient Solutions logo, Kinetis, mobileGT, PEG, Powerf
Tm. Off




Add a Classification

- Add a classification for IP source and extract ipv4.src and
remove ethernet.type

Policyl

FM 1
<,

>~ freescale"
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m
' uﬂag
2
N

Pass
throug
2

Main Entries

Mame Classification1
Extract:
{(*) Protocal header fields
() Mon-header field
Available protocol fields
foffset
t
nextp

hichecksum

ipwb
top
udp
gre
pppos

[ ]

Extracted protocol fields
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Link IPv4 Distribution to ipv4.src Classification

% *Component Inspector &4

|E 13}: 10 ' ' 110 ' ' ' 120 ' ' 120 ' ' ' ' |4, Main Entries
[F Mame Classification 1
P T Y H .
T o0 Policyl 1 10-30 Extract:
© () Pratocol head:
- .r‘_‘\/ \ () Mon-header fit
F1 :
@ . 2 Available protocol fields
i P foffeet
0 P2 t
— FMm1 | — Fass nextp
BL | . ? throug hchecksum
2 src
- R —
— dst
- ipva
tcp
R Fo udp
20 | E— grE
= pppoe

$‘~

“freescale’
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Extracted protocol fields

Freescale, the Freescale logo, AltiVec, C-5, Code TEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, PEG, PowerQUICC,
Processor Expert, QorlQ, Qorivva, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. Airfast, BeeKit, BeeStack, CoreNet,
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Add a Classification and Extract ethernet.dst and
remove ethernet.type

% *Component Inspector &4

| E} 10|10 ' ' ' ' 110 ' ' ' ' 120 ' ' ' ' 130 ' ' ' ' 140 ' . v, Main Entries

Mame Classification2
Policyl Extract:
(*) Protocol header figlds
) Mon-header field

Available protocol fislds

_ — 7
[=)- ethernet

10 P2 dsty
FM1 | — Fass arc Extract field

B Ee oo
[

=]

EL
- f . ’ throug type
Z vlan
- S
—_— llc_snap
mpls
PO ipv4
» ipve
- tcp
kL —_—
= udp
R/
<
V5 4 ™
& rees‘ a e Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, PEG, PowerQUICC,
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v Xtrinsic are trademarks of Freescale Semiconductor, Inc. Al other product or service names are the property of their respective owners. © 2013 Freescale Semiconductor, Inc.




Establish 3 Classification Paths

1.Link ipv4.src classification to ethernet.dst classification
2.Draw 3 links from ipv4.src classification to FQIDs1

e,
Policyl . 30-39 Ip lsrﬂ 1 * FQIDs 1
. 1 1-200

P

F1 \\\\\\\
P2 2
FM 1 \\\Ekak

Pass
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Configure ipv4.src Classification Entries

1. Select the ipv4.src classification
2. Go to the Entries tab in Property Panel
3. Set ethernet.dst Classification2: on-miss entry

Properties | Classification | Classification Entries IF Fragmentation
Entrigs

Destination TvpeTame Condition Ackion IP Fragmentakion

CMan/FORL on-hit Engueus Mone ¥

QMan/FOR1L an-hik Enqueus Mone ¥

QMan/FOR1L an-hik Enqueus Mone ¥

Classification/Classificationz on-miss » | zoko Classificationz

CMan On-miss

Add drop entry

4. To FQIDs1:

1. Data=0x20EEEE20 / Mask=FFO00OFF / Queue base=0000002B
2. Data=0x30303030/ Mask=FFFFFFFF / Queue base=0000002C
3. Data=0x10101010/ Mask=FFFFFFFF / Queue base=0000002D
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Configure the ethernet.dst Entries

1. Link Pass through distribution to FQIDs1
2. Draw 2 links from ethernet.dst classification to FQIDs1

3. Configure ethernet.dst classification Entries to FQIDs1.:
1. Data= 0a7a76000000 / Mask=FFFFFF000000/ Queue base=0000002E
2. Data= 555555000000 / Mask= FFFFFF000000 / Queue base= 0000002F

- 43 —_—
Policyl FQIDs 1
1 30-305. 44
, @ 5% 1200 [ —e-WQ0
/ wQ1
F1 on-miss 46 WO2 | Channel 0x5
WQ3 |SW Portal 5
F2 2 = ; WQ4
WQ5s

FM 1
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Configure the FMan Port

6. FMan 1 Port 1 configuration:
1. Port name= fmOport01 / MAC address=00:04:9f:00:02:66 / Interface=RGMII /
Speed=1Gbps
Enable Loopback and Reset on Init
Enable Rx port: Error FQId=20 / Default FQId=20
Enable Tx port: Error FQId=40 / Default FQId=0

Add and use BufferPoolO: Number of buffers=100 / Buffer pool Id=0 / Buffer
Size=51200

7. FMan 1 Tx configuration:

1. Channel for FM1 Port 1:

1. Add a FQIDs range (FQR2) used to transmit frames on FM1 and configure:
FQId=201 and count=1

2. Add FM1 portl channel
3. Link FQIDs2 to FM1 portl channel WQO

a & w0 DN
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DPAA Hands-on Generated Code Usage

- HW confiquration

P4080 v2.0
Loopback on FM ports used

- SW configuration

CodeWarrior PA 10.1.2
NetCommSw v4.5

- Usecase running

@,

Import DpaaQcsUseCases,
NetCommSw and UserEnv for
P4080

Replace generated code files:

\user\env\bare\UseCases\comm
on\controller\DPAA\QCS

= fmc_config.c

= dpc_struct.h

Clean & build project
Run on target
Receive output

>~ freescale"

TEFR

T CodeWarrior Projects &3 e | =R I File Mame v = H)
File Name = | size | Type | Buid |
= L:‘E- DpaacslseCases @ QC5_Dbg
i‘f Binaries
[ Indudes
[y MetCommSw
E gocport.Icf 8KB CodeWarrior Lin... ¥
[ libs
=l [ user
B [Epenv
= [ bare
e inc
B [y UseCases
E (3 commen
B &g controller
B (g DPAA
[#py comman
ey inc
= Qs
@ dpc_config.c 45 KB C Source File 4
@ dpc_config.h 6 KB C Header File 4
[ dpc_defaults.c A KB C Source File v
[ dpc_defaults.h 3KB C Header File 4
@ fmc_config.c 6 KB C Source File
[y fmec_config.h 1KE C Header File 4
[ £ fmec_exec.c 25KB C Source File v
[y fmc.h 7KB C Header File v
| init_ges.c 11KB C Source File v
.64 main.c 2KB C Source File 4
[op integrations
= QC5_Dbg
|=| QCs_Dba.launch S51KE v
=% Referenced Projects
\=| SaAnalysispointsManager. apconfio 1KB 4

Frees he Freescale logo, AltiV
Processor Expert, QorlQ, Qorivva
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DPAA Hands-on Usecase Output Report

Use a serial terminal to receive usecase output

Input frames

- Frames transmitted by usecase on FMAN
port2: (5 frames on FMO Port)

- IPV4

- IPV4/UDP

- VLAN

- ARP

- IPV4/TCP
Output report

- Frames received are enqueued according
to PCD:

FMO Portl:

FQID=45(0x2D)
FQID=46(0x2E)
FQID=32(0x20)
FQID=32(0x20)
FQID=46(0x2E)

@,

2" freescale’
TEFR

181318 e
bigiGi% Gigidizidie ] HetComm Device Drivers
bigiiEigigininidin] Uersion 4.5
i built on Hay 28 2812
Usage: > <command> [options] [argl ... argH]
Type 7 for help.

HCSW>

====» Executing Test: DPAA Basic #1:
DPARA QC3S use case

> INFO (FH) [CPUBB, E:/Freescale/HetComm_Software 4 5/GA_4.5/HetCommSw/Peripheral
Code]: FMan-Controller code (ver 186.2.2) loaded to IRAM.

Sending 5 frames on Port_1G_fm1_p2tx from FOQRZ...

Frame received on Q: 822d from FQR: FQR1

Frame received on Q: 8x2e from FQR: FOQR1

Frame received on Bx20 from FOQR: FOR1

Frame received on 8x28 from FQR: FQR1

Frame veceived on Bx2e from FOR: FORA1

0
q
Q
q

====3» Test DPAA Basic #1 Passed *

<<{<{ All tests passed successfully * >3

System is terminating... Farewell *
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DPAA Hands-on Output Analysis

Output analysis

« FManoO:

Framel: IPV4 Frame - IP src = 16.16.16.16 : IP frame -> IP miss ->
MAC match -> Enqueued: FQID=45(0x2D)

Frame?2: IPV4/UDP Frame - MAC dst = 0a:7a:76:5b:67:€9 : IP frame
-> |P miss -> MAC match -> Enqueued: FQID=46(0x2E)

Frame3: VLAN/non-IPV4 Frame: non-IP frame -> Enqueued:
FQID=32(0x20)

Frame4:. ARP/non-IPV4 Frame: non-IP frame -> Enqueued:
FQID=32(0x20)

Frame2: IPV4/TCP Frame - MAC dst = 0a:7a:76:5b:67:€9 : IP frame
-> |P miss -> MAC match -> Enqueued: FQID=46(0x2E)
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DPAA Hands-on Conclusions

- Outcome generated code for DPAA Hands-on:

- In order to accomplish DPAA hands-on requirements the following initialization
code must be written:

» 220 lines of XML code
» 750 lines of C code

- Benefits of using QCS DPAA:

- By using QCS DPAA tool the same result can be accomplished as follows:
= Requested configuration accomplished in approximately ten minutes
= Configuration done by using a few mouse clicks and visual parameters settings
= Provides an easy-to-understand overview of the entire DPAA hands-on architecture
= DPAA tool helps accomplish your desired configuration
- by highlighting valid choices and prevent you making invalid selections
- by performing automatic constraints checking
- by providing instant access to configuration settings
- by displaying relevant summary of current configuration
- by immediate code generation at request in any stage of your work
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