SHC

QNX 6.6.0
Setup Manual
For Raspberry Pi2 Board

User's Manual: Software

BCM 2836

WWW.swhwe.com Rev.1.0 September 09, 2016



www.swhwc.com

Table of Contents

1. (@A T T SRRSO 4
11 o LN = SO PT PP TR UUR PR 4
1.2 B ol0] o[- T PO OP PPN 4
O T - T o = B Y (<] o TP T PP ST PR PPOTR 4
1.4 List of ABDreviations and ACIONYM ... ....uiiiiieieieie st se et e et re et et e se e tesreereese e e eseestesbesreeseeseenseseenaeneenes 4
1.5  ENVIronmental REGUITEMENT ....c..iviieieiieeeeeeie e e ste st e st a et e te st et e teeseese et e eeseestesteeseeseensesee st esbesaeaneeseanseseeneentenes 4
2. Building QNXB6.6.0 OS IMAJE .....cveiiieieiieiie ittt ste e e e e e esre e e e e steaseesraenreeneeenes 5
2.1 PIEIEOUISTIES .. .tetettit ettt ettt ettt ettt bt et b et bbb bR h £ E k£ E kR R R R R R R R £ R R R R bbbt b s 5
2.2 BUIA QNX B.8.0 BSP .......ociitiicictiietstest sttt ettt sttt e st et s e et e e b e et et e R e et et e Rt et et Rt et e b e R e tenaeneere e enen 5
3. Boot up QNX 6.6.0 for Raspberry Pi2 DOArd.............ccoceeiiiiiiiiiiiceeee e 6
TR0 N o =T 1= o [0 (=TSRSS 6
3.2 ST oT AT JE1 (=] 1T PP PP OPR PR OPRPRN 6
3.2.1 Step 1: Copy the necessary fileS t0 SD Card. ........cccueiiiiiiiie i se e e 6
3.2.2 Step 2: Insert SD to RaSPhErry Pi2 DOAIU.........ccoue ittt 6
3.2.3 Step 3: Connect serial port of Raspberry Pi2 to WINdOW PC..........cooeiiiiiie e 6
3.24 Step 4: Setup serial port fFOor WINdOW PC ..o 7
3.25 Step 5: Power up RaSPhErry Pi2 DOAIT.........cooiiiiiiiiiee s 7
3.2.6 Step 6: Image QNX 6.6.0 Will DE 108dEA.........cociiiiiiii s 7
3.2.7 SteP 8: BOOL UP TINISN. ... te e rae e 8
O -1 o | LY TSP S S 9
N I T T Lo | Y PSS 9

Page 2 of 10



LIST OF TABLES

Table 1.1 ENVIronment REGUITEIMENT ......ooiiiiiiiiiie ettt bbbttt bbbt 4

Page 3 of 10



QNX 6.6.0 Setup Manual for Raspberry Pi2 board

1. Overview

1.1 Features

In the case of V.1.0.0 BSP, following drivers/libraries/utilities are supported:

1) Startup
2) ARM timer
3) Mailbox

4) Serial driver
1.2 Scope

This document scope applies to the evaluation of reproducing QNX6.6.0 image and testing QNX
BSP drivers for Raspberry Pi2 platform.

1.3 Target System

1) Target platform: Raspberry Pi2 platform.
2) Target software: QNX SDP 6.6.0

1.4 List of Abbreviations and Acronym

Abbreviation Full Form
BSP Board Support Package
Mailbox BCM2836 Mail box
SDP Software Development Platform - A software is used to build BSP
Momentics IDE QNX Momentics Integrated Development Environment

15 Environmental Requirement

Table 1.1 Environment Requirement

Equipment Explanation

Windows Host PC | Windows 7 or higher

Terminal software | TeraTerm (version 4.75 or newer)
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2. Building QNX6.6.0 OS image

2.1 Prerequisites

1) QNX6.6.0 SDP installed on Windows Host PC.

2) QNX6.6.0 BSP for Raspberry Pi2 board project folder
Download bsp-ntotrunk-broadcom-bcm2836-trunk.zip and extract it into a folder on
Windows Host PC (ex: C:\bsp-ntotrunk-broadcom-bcm2836-trunk)

3) Valid active key (bcm2836.build)
Replace (overwrite) valid active key (bcm2836.build) onto bsp-ntotrunk-broadcom-
bcm?2836-trunk\prebuilt\armle-v7\boot\build\bcm?2836.build
A valid active key is not required to build QNX6.6 image from bsp-ntotrunk-broadcom-
bcm?2836-trunk.zip, but you can't successfully boot QNX6.6 with an invalid active key.
To obtain a valid active please get your Raspberry Pi2 board’s serial number and send
this serial number to SHC.

2.2 Build QNX 6.6.0 BSP

To generate the QNX image for Raspberry Pi2 board, enter following commands from the
command prompt console:

cd ONX 6.6.0 install
gnx660-env.bat

cd <QNX BSP Root Directory>
bash

make clean; make all

Ly Uy O U >

BN Command Prompt - bash |££|th

o - -
Microsoft Windows [Uersion 6.1.76811
Copyright (c> 288%? Microsoft Corporation. All rights reserved.

IC:~Usersslhuynh>cd

IC:x>ed gnxb66@

C:gnxb6B>gnx66B-env .bat

C:gnx66@>REM This script is sets environment variables regquires to use this version of QNX Software Development Platform 6.6
C:gnx66B>REM  from the command line.
C:~gnx66@>REM

C:ngnxb6@>set QNE_TARGET =C:“gnxbbB\target gnxb
C:ngnx66@yset QHX_TARGET=C: qnx668/target qnx6
C:ngnxb6@rset QNE_HOST=C: \gnx668~host win32\x86
C:sgnxbbBrset QHNE_HOST=C: /gnx66B-/host win3d2/x86
C:ngnxbb6Biset QNE_CONFIGURATION=C:gnx668N.qnx

C:gnxb6B>set MAKEFLAGS =—IC:»gnx66B8~\target gnxb usrsinc lude

C:wgnxbbBrset MAKEFLAGS=—I1C:/gnxbb6B-/target/gnxb usr/include

C:sgnxbbBiset PATH=C:“gnxbb6B\host win32x86 usrshin; CiNgnxbb BN . gnocsbin s CinvgnxbbBsjreshin; CisWindowsssystend2 ;G sWindows 502 Win i
4 m 3

QNX 6.6.0 image is created at: bsp-ntotrunk-broadcom-bcm2836-trunk/images/ifs-
bcm2836.bin
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3. Bootup QNX 6.6.0 for Raspberry Pi2 board

3.1 Prerequisites

- A SD Card which the first partition is formatted as FAT32.

- ifs-bem2836.bin: a QNX 6.6 image for Raspberry Pi2 board, which is built by a valid active
key as guide in 2.2 section Build QNX 6.6.0 BSP.

- SD_boot_binaries.zip which is patched in the release package.

- Tera Term software installed on Windows PC.

3.2 Boot up steps

Please follow the steps:

321 Step 1: Copy the necessary files to SD card.

- Put file ifs-bcm2836.bin which located at bsp-ntotrunk-broadcom-bcm2836-trunk/images/ifs-
bcm2836.bin to the root folder of the SD card.
- Extract files in SD_boot_binaries.zip to the root folder of the SD card. After this step, in the
root folder of SD card should have these following files:
- config.txt
- bootcode.bin
- start.elf
- start_cd.elf
- start_db.elf
- start_x.elf
- fixup.dat
- fixup_cd.dat
- fixup_db.dat
- fixup_x.dat
- ifs-bcm?2836.bin

3.22 Step 2: Insert SD to Raspberry Pi2 board
Insert SD card which has the necessary files into SD slot of Raspberry Pi2 board.
3.23 Step 3: Connect serial port of Raspberry Pi2 to Window PC

Please use TTL-232R-3V3 (http://www.ftdichip.com/Products/Cables/USBTTLSerial.htm) to
connect Raspberry Pi2 board to Window PC as following:

GND: TTL-232R-3V3 pinl (Black) <o > RPi2 J8 pin 6
RX TTL-232R-3V3 pin5 (Yellow) <omeeeee > RPi2 J8 pin 8
> - TTL-232R-3V3 p|n4 (Orange) [ QT > RPi2 J8 pln 10

Please note: you must use the TTL-232R-3V3 version. The version TTL-232R-5V could
damage your Raspberry Pi GPIO because of 5V logic.
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3.24  Step 4: Setup serial port for Window PC

From Window PC open Tera Term program and set up as following:

Port: COMb -

Baud rate: 115200 -

Parity: none >

Flow control:

Transmit delay

0 msecichar mseciline

3.25 Step 5: Power up Raspberry Pi2 board

Raspberry Pi2 board is powered up by plug the board to an USB power source. You could
power it by your PC USB port if it could supply more than 800mA.

3.26 Step 6: Image QNX 6.6.0 will be loaded

Image will be loaded and the [Tera Term] terminal will output as bellows:

CPUO: L1 Icache: 1024x32

CPUO: L1 Dcache: 512x64 WB

CPUO: L2 Dcache: 8192x64 WB

CPUO: VFP-d32 FPSID=41023075

CPUO: NEON MVFR0=10110222 MVFR1=11111111
CPUO: 410fc075: Cortex A7 rev 5 600MHz
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3.2.7

Loading IFS...decompressing...done

CPU1: L1 Icache: 1024x32

CPU1: L1 Dcache: 512x64 WB

CPUL1: L2 Dcache: 8192x64 WB

CPU1: VFP-d32 FPSID=41023075

CPU1: NEON MVFR0=10110222 MVFR1=11111111
CPU1: 410fc075: Cortex A7 rev 5 600MHz

CPU2: L1 Icache: 1024x32

CPU2: L1 Dcache: 512x64 WB

CPU2: L2 Dcache: 8192x64 WB

CPU2: VFP-d32 FPSID=41023075

CPU2: NEON MVFR0=10110222 MVVFR1=11111111
CPU2: 410fc075: Cortex A7 rev 5 600MHz

CPU3: L1 Icache: 1024x32

CPU3: L1 Dcache: 512x64 WB

CPU3: L2 Dcache: 8192x64 WB

CPU3: VFP-d32 FPSID=41023075

CPU3: NEON MVFR0=10110222 MVFR1=11111111
CPU3: 410fc075: Cortex A7 rev 5 600MHz

alloc_syspage_memory: syspage size:00000dc8 _syspage_ptr:0037e000
callout_io_map:
callout_io_map:
callout_io_map:
callout_io_map:
callout_io_map:
callout_io_map:
callout_io_map:
callout_io_map:
callout_io_map:
callout_io_map:
callout_io_map:
callout_io_map:
callout_io_map:
callout_io_map:
callout_io_map:
callout_io_map:

mapping paddr:3f00b200 returns:fc419200
mapping paddr:40000000 returns:fc41a000
mapping paddr:3f00b200 returns:fc41b200
mapping paddr:40000000 returns:fc41c000
mapping paddr:3f00b200 returns:fc41d200
mapping paddr:40000000 returns:fc41e000
mapping paddr:3f00b200 returns:fc41f200
mapping paddr:40000000 returns:fc420000
mapping paddr:00000000 returns:fc421000
mapping paddr:3f100000 returns:fc422000
mapping paddr:3f00b400 returns:fc423400
mapping paddr:3f00b400 returns:fc425400
mapping paddr:3f00b400 returns:fc427400
mapping paddr:3f201000 returns:fc429000
mapping paddr:3f201000 returns:fc42a000
mapping paddr:3f201000 returns:fc42b000

cpu_startnext: cpul -> fc410b50
cpu_startnext: cpu2 -> fc410b50
cpu_startnext: cpu3 -> fc410b50

System page at phys:0037e000 user:fc410000 kern:fc410000

Starting next program at vfe058e3c
cpu_startnext: cpu0 -> fe058e3c

VFPv3: fpsid=41023075

coproc_attach(10): attach fe074c34 (fe076b68)
coproc_attach(11): attach fe074c34 (fe076b68)

Welcome to Neutrino 6.6.0 on the RaspBerry P2 Board(ARMv7 Cortex-A7 core)

Starting pl011 driver...
Starting slogger and pipe servers...

RPi2#

Step 8: Boot up finish.

Boot up is finished with prompt “RPi2#” and user could enter command from this prompt
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4. Test driver

4.1 Serial driver

Make sure can type some commands.
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