HOW TO SETUP MPLAB TO WORK WITH THE UBW-32
Revision 1.0

In order to build and compile projects for the UBW32 © (developed by Brian Schmalz www.schamalzhaus.com )
you must first setup your development environment properly. Brian provides some documentation on how to do
this on his website, but | found it hard to follow. As such, | wrote this set of instructions. Hopefully you’ll find it
helpful if you have not solved your compiling issues yet.

** Note all instructions were tested on a Windows Vista© 32-bit Enterprise Edition Laptop.

1. Go to the following website and download the installer for Microchip’s IDE “MPLAB”
Microchip MPLAB Download Page

Scroll to the bottom and click of the following

link.

You’ll need to unzip the folder somewhere and run the “setup.exe” file.
Install MPLAB to the default folder “Microchip” in Program Files. (See below)
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Notice that there are C-32 folders in there too. This is also the directory in which you will install the C-32 C-
compiler suite (mine are already in there, this is your next step).
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2. Next you'll need the C-Compiler for PIC32 devices.
Microchip C32 Compiler Download Page

At this point you'll realize you need an account to download the C32 C-Compiler. Just make an account so you
can download it and get the software. Your programs won’t compile without it.

*** Install this software into the same directory in which you installed the MPLAB software! ***
3. The next item you’ll need it the “Microchip Applications Library” or the MAL. It contains a bunch of libraries

and examples for projects designed to be loaded onto the PIC32
microcontroller.
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Microchil lication Libraries Release Note 111972010 12:41:38 PM 8 kKB q
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This needs to install to your C: directory, which should be the default location.
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Install it and verify that there is a folder in there named “Microchip.” This folder is referenced by the
various software examples in that folder.

Now, any new projects you wish to start should be saved to this “Microchip Solutions v2010-10-19” folder for
the relative path references to work properly.

4. Download one of Brian Schmalz’s projects, “HelloUSBWorld”, by clicking on the following link.
http://www.schmalzhaus.com/UBW32/FW/HelloUSBWorld/HelloUSBWorld.zip
Download it to the “Microchip Solutions v2010-10-19” folder that is now in your C: drive directory.
Open up the “HelloUSBWorld.mcp” project file. This is the main project file type for MPLAB.
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This should open up MPLAB.
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First select the proper device you are attempting to program.

File Edit View Project Debugger Ll Tools [Configure | Window Help
DSWE |t mE|[SAwDE P[] Scdeie. i
- Configuration Bits...

B HelloUSBWorld.mew

=1 HellousBworld.mcp
-0 Source Fies
[] Hetouseworld.c
@ main.c

e I T

Device:

External Memaory.

1D Memory... N
EV]
Settings... B
re
EV|

Device Family:

SEHaEB |

Checksum:

Output

Buid | Version Control | Find in Fi

Felease build of project "Cit
Language tool versions: pic:

bden bdar N7 NO2E-I0 2011

PIC32MA460F512L

Frogrammers

@ PICSTART Plus
@ PROMATEN
@ MPLAB PM3

v [

Micrachip Tool Support

@ MPLAB REAL ICE
@ MPLABICD 2
@ MPLABICD 3

Language and Design Tools

@ ASSEMBLER
v1.02

Debuggers

) MPLAB SIM
@ MFLAB REAL ICE

MPLAB ICE 2000

@ COMPILER
v1.02

@ MPLABICD 2
@ MPLABICD 3

MPLAB ICE 4000

@ PICKit1
@ PICkit2
@ PICKit3

@ VDI

@ PICkit2
@ PICkit3

ICENCD Headers

@ No Module

@ No Module

@No Header

(

OK

] [ Cancel

]

Help ]
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Select the device from the drop down box. A cool little feature, this window will also show you the kind of
hardware programmers you may use to program the device...

HOWEVER: Should you wish not to lose Brian Schmalz’s bootloader that should be loaded onto your UBW-32,
DO NOT USE A HARDWARE PROGRAMMER. (PicKit2, PicKit3, Reallce, etc.) I'll get back to this at the end...

Now select the “Programmer” Tab and select “None”.

[ HelloUSBWorld - MPLAB IDE v8.63

File Edit View Project Debugger [Programmer| Tools Configure Window Help

D hE =M Select Programmer ¥ v MNone
g - L PICSTART Plu [
B} HelloUSBWarld.mew 2 MPLABICD 2
1 HellousBWorld.mcp 3 Licensed Debugger ;
= Source Fies 4 Starter Kits T
€] HelloUsBiorld.c 5 PICKit 3 |
£J main.c & MPLABICD 3 i
=0 use Stack ) :
[E] ..\MicrochipiUSBICDC Device Driverlusb_function_cde.c TAN85L Quick Programmer Beta 3
[ ..\MicrochipiUsBlush_device.c B PICkit 2 i
€] usb_descriptors.c 9 MPLABPM 3 |
- [ Header Fies 10 REAL ICE
EI C:iMicrochip Solutions v2010-10-19Microchip) Includel Compiler.H 1L PRO MATET
&) HardwarePrafile - UBW32.h o
[ HardwareProfile.h 12 PICkit L
s .. . : L s L | et

Now, attempt to build the project by pressing the “Build-All” button or pressing ctrl+F10.
It may ask you which C-Compiler to use depending on whether or not you’ve used it before.

CHOOSE THE FOLDER CONTAINING THE “C-32 SUITE” IN YOUR PROGRAM FILES FOLDER ON THE C: DRIVE!

Tool-Location Discrepancy: MPLAB C32 C Compiler (pic32-goc.exe)
—

Thiz language toal waz in a different place last time this project was built.
Pozzible Reazons:

1. ou got thiz project from another machine and the language tool wag ingtalled in a
different place.

r'ou have changed MPLAE |DE's record of where the language toal iz ingtalled since
youl last buil this project.

ol may continiue building with MPLAB IDE's current setting for the location af the:
language tool, or you may continue building with the location last uzed to build the project.
MMPLAR IDE will look for the language tool at this location for thiz and future builds.

MPLAB IDE: [ j e Use This
Lastused  C:\Program Filest\Micrachip\MPLAR C32\bin\pic32-goc

Click the “Use This” button and it will attempt to compile. It will ask this for each file where the build
reference is ambiguous.

Now, more than likely it will throw an error (listed in blue print) and mention that the build failed (listed in red
print)
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| Output

Release build of project "CiMicrochip Solutions v2010-10-1%HelloUSBWorldHello USBWorld mop' started,
Language tool versions: pic32-goe.exe v1.11(b), pic32-id.exe v1.11(b)
Mon Mar 07 00:20:02 2011

Clean: Deleting intermediary and output files.

(Clean: Done.

Executing; "CA\Program FilesiMicrochiptMPLAB C32 Suite\bin\pic32-goc exa” -mprocessor=32Mx460F51 2L -« ¢ ¢ "ush_descriptors c" -0 \Objects\usb_descriptors o" -MMD -MF* \Objectsy
Executing: "CAProgram Files\MicrochiphMPLAB C32 Suite\bin\pic32-goc exe” -mprocessor=32M<460F51 2L =« c - "main.c” -0" \0bjectsimain.o” -MMD -MF* \Objectsymain.d" 1" CAMicrochip
Executing: "CAProgram Files\Microchip\MPLAB C32 Suite\bin\pic32-gee exe” -mprocessor=32MX460F51 2L -« ¢ -¢ * \Microchip\lUSBlusb_device.c" -0" \Objectsiusb_device.o” -MMD -MF™y
Executing: "CAProgram Files\MicrochiphMPLAB C32 Suite\bin\pic32-goo exe® -mprocessor=32Mx460F51 2L -« c ¢ " AMicrochip\USENCDC Device Driveriushb_function_cde.c” -0"\Objects\us
Executing: "CiProgram Files\MicrochiphMPLAB C32 Suite\bin\pic32-gcc exe” -mprocessor=32Mx460F51 2L -« c -c "HelloUSBWorld.c" -0" \Objects\Hello USBWoarld.o" -MMD -MF* \Objectsif
Executing: "CiProgram Files\MicrochiphMPLAB C32 Suite'bin\pic32-goc exe” -mprocessor=32Mx460F51 2L "Objects\usb_descriptors.o" "Objects\main.o® "Objects\ush_device.o" "Objects),
Objects™main.o: In function "USER_USB_CALLBACK_EVENT_HANDLER':

C:~Hicrochip Solution=s v2010-10-19~HelloUSEWorld-main.c:677: undefined reference to "Hop'

This appears to be alimited version of the C32 compiler. {Consider this when interpreting error )

Link step failed.

Felease build of project "CAMicrochip Solutions +v2010-10-1 R HelloUSBWarldiHelloUSBWorld mep' failed.
Language tool versions: pic32-gcc.exe v1.11(b). pic32-d.exe v1.11(b)
taon Mar 07 00:20:04 2011

BUILD FAILED

(see next page)

IF THIS IS THE CASE, REFERENCE THE PROPER “INCLUDE” FOLDER IN THE PROJECT BUILD OPTIONS
C:\Program Files\Microchip\MPLAB C32 Suite\pic32mx\include
(as shown below)

File Edit View [Project] Debu

=
aaer  Programmer  Tools  Configure Window Help

Pioject Wizaid... :lu'"' FEDeO & & dais Checksum:  iixiBlichb24 i
Open. —— a
Gt . - Bud [ Varsion Contial | Find in Files|
SIS s Active Project » - - — -
=) re| | |FEiEase buiid of project "CiMicrochip Soiutions v (-
B Guickbuiid {no asm fiiej - Language iool varsions: piciZ-goc.exe vi 1i{o). pic3z-
sEB8u = - Mon Mar 07 00:15:21 2011
E Package in 3ip
E Clean :; gean: gslaﬁng intermediary and output filas.
ean: Done.
- D Locate Headers 5B| ||Executing: *CiProgram Files\MicrochipMPLAB C32 St
= Export Makefile || |F®] ||Executing: "C\Progrem Files\MicrochipiMPLAB C32 Su
Be : h EV] | |Executing: "C\Program Files\MicrachipiMPLAB C32 Su
Build All Cul+F 10
He SBY | |Executing: "C\Program Files\Microchip\MPLAE C32 Su
EIH Make F10 re| | [Executing: "C\Program Files\Microchip\MPLAB C32 Su
H Build Configuration 3 EV] | |Exacuting: "C\Frogram Filasﬂ?mx?pmmm ggg g‘.
o v ) icrachip! L
B v || s 2010-10-1 9iHelloUSEN
. AMicrochip\USB\CDC Device Driver\ush_function_cde.c
B Save Project ] )
E S AMicrachip\USBhush_device.c ficrochip Solutions V2_01 0-
= ¢ Project As.. ) P-gec.exe v1.11(b). pic3-l
l’E‘ Add Files to Project... TR
E AddlewFietoProject.. LTI GIES
E Remave File From Project L4 Project
~ _Eu- Select Language Toolsuite... : = ==
T Files | "2 El Set Language Tool Locations... E
| Version Control...
3 | 684
a |[s8s
5 GE6 /*% EOF main.c
= llgaz
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o Al
felloUSBWorld.mcp

icrochp\MPLAB CI\RAec\pic32m3 4. 4\include
C \Program Files\Microchip\MPLAB C32\pic 3 2muhinchude

\Mictochip\inchude

Buld Directory Policy

_) Assemble/Compis n source-hle deectory, ink in output deectory
© Assemble/Compde/Link in the project deectory

6. Now hit “Build All” or ctrl+F10 to compile, and it should compile.

A7 Output =)=

Build | Version Control | Find in Files

Release build of project "CAMicrochip Solutions v2010-10-19\HelloUSEWorldiHelloUSBWorld. mcp' started.
Language tool versions: piciz-gec.exe v1.11(b). pic32-ld.exe vi.11(b)
hion Mar 07 00:25:30 2011

Clean: Deleting intermediary and output files.

Clean: Done.

Executing: "C\Program Files\Microchip\MPLAB C32 Suitelhin\pic32-goc.exe” -mprocessor=32Mx<460F51 2L -x c-c "ush_descriptors.c” -0" \Dbjects\usb_descriptors.o" -MMD -MF*30bjectsy
Executing: "CiProgram FilesiMicrochipyMPLAB C32 Suitetbin\pic32-goc.exe® -mprocessor=32M<460F51 2L < ¢ -c "main.c” -0" \Objectsimain 0" -MMD -MF* {0bjectsimain.d" 4"C\Program F
Executing: "CiProgram Files\MicrochipWPLAB C32 Suitelbin\pic32-gec.exe® -mprocessor=32MX460F512L -x ¢ -¢ " \MicrochipiUSBiush_device.c” -o" \Objectsiusb_device.o® -MMD -MF"y
Executing: "CiProgram Files\MicrochipyPLAB C32 Suitelbin\pic32-goc.exe® -mprocessor32M<460F51 2L - ¢ -c " \Microchip\USBACDC Device Driveriusb_function_cdc.c® -0"\Objects\us
|Executing: "CAProgram Files\Microchip\MPLAB C32 Suite\bin\pic32-gcc exe® -mprocessor=32MX460F51 2L -« ¢ -c "HelloUSBEWorld.c® -0" \Objects\HelloUSBWorld o" -MMD -MF* \Objectsit
Executing: "C\Program Files\Microchip\PLAB C32 Suitelbin\pic32-goc.exe” -mprocessor=32Mx460F51 2L "Objectsiush_descriptors.o” "Objects\main.o” "Objects\usb_device 0" "Objects),
Executing: "CiProgram FilesiMicrochipiPLAB C32 Suitelbinipic32-binZhex exe® "Ci\Microchip Solutions v2010-10-1 $HelloUSBWorldiHelloUSEWorld elf*

Loaded CiMicrochip Solutions v2010-10-19HelloUSEWorldiHelloUSEWorld.elf.

Release build of project "C\Microchip Solutions v2010-10-19\HelloUSBWorldiHelloUSBWorld mep' succeeded.
Language tool versions: pic32-gec.exe v1.11(b). pic32-Id.exe v1.11(b)
Mon Mar 07 00:25:32 2011

BUILD SUCCEEDED

(If not, check the environment path variable for Windows to ensure the following references are there)

C:\Program Files\Microchip\MPLAB C32\bin;
C:\Program Files\Microchip\MPLAB C32 Suite\bin;

°r

C:\Windows\system32;
C:\Windows;
C:\Program Files\HI-TECH Software\PICC\LITE\9.60\bin;
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C:\Program Files\HI-TECH Software\PICC\9.80\bin

7. Sweet! This means all of the object files have been created and a loadable hex file dumped into the folder.

This is the file you will load onto the UBW32 to make it work.

8. Now you need Brian Schmalz’s HIDBootloader.exe file (used in loading the hex files onto the UBW32).
Information about the HIDBootloader.exe can be found here:
UBW32BootloaderDocumentation

Now all you really need is the executable bootloader file, which can be downloaded at the bottom of the
documentation page. Save it anywhere you want.

Version 1.3 Files:
ZIP file of all project and source files necessary to build 1.3 here.
v1.3 HEX here (for programming a blank UBW?32)

HIDBootloader applic ation v2.3 (also contamned in the zip file above)

NOTE: This bootloader only works if you don’t clobber the bootstrap loaded into the memory onboard the
device when you got it. This clobbering occurs when you use a hardware programmer such as the PicKit2,
PicKit3, or Reallce.

9. Now you’re ready to load the program and test to see if it worked! Open the HIDBootloader.exe.
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Now another member of the team, Stephen Semmelroth, put together some great videos showing exactly
how to program the device and load HelloUSBWorld, available here:

Bootloader Tutorial

HelloUSBWorld Demo

10. Smile. You’re done!
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