Tools required.

Now's a good time to setup your environment for generating CFunctions.

Compiler

You will need a PIC32 C Compiler. The easiest and quickest route is to download and install MPLAB X and the XC32
compiler from Microchip - http://www.microchip.com/pagehandler/en-us/family/mplabx/. The 'free' version is

quite suitable for writing CFunctions. For the adventurous, xc32 is really just a Microchip packaged version of gcc,
and it is possible to install gcc which will then give you full access to all of the Optimization levels without paying

Microchip. Just GOOGLE for 'PIC32 gcc windows install" and you should turn up several How-To's. All the tutorials
in this document have been compiled with xc32 under MPLabX.

MPLab/X and XC32 setup

check

After installing XC32 and MPLabX, makes sure that they are setup correctly.

In MPLAB/X, do Tools | Options and select the Build Tools tab

EIGD[S Window Help

| Licenses

- Add to Favorites

Templates

DTDs and XML Schemas

Plugins

Options ]

R

|

% B & B @ &

General Editor Fonts & Colors Keymap

|

Embedded

Build Tocls | Project Options I Generic Settings | Suppressible Messages | Diagnostics | Dﬂa&r|

Miscellaneous

Toolchain:

C32 {v2.02) [C:\PROGRAM FILES

C30 {v3_31) [C:WMicrochipimplabe

Type: ¥C32

mipasm [v5.55) [C:\Program —
mpasm (v5.44) [C:\PROGRAMFIL| _
KC16 (vi.21) [C:\Microchiplxc 16 =

Base Directory: | C:'Microchipixc32iy 1.31%bin

C Compiler; | \Microchip'xc32'w 1, 31bin\xc32-goc.exe

EEE

€32 (v1.31) [C:Wicrochip ixc32 (I C++ Compiler: -rt._.'.';‘;Ml;:rod'uip 'n,xu:E;i'wl. 3.1‘b||.'|'n,xc Bé-g;;.exe
KCB_{_\EE}_[C:‘-ngram Files (xg = :
| T F Aszembler: ;E:‘Nicrochip‘p(ﬂz‘u,vi.31‘.,bin'-p(c32-as.exe
I Sl | Make Command: :IEI;‘\Pngram Fileé {xEE.};‘n;l'*‘licrochip‘\;HPi_AE‘.I{‘Qnul.a.insil,Gnu'J-:-'in.E.z‘.n,bin‘l,rnake.Exe
l Remave ] [ Default ]
[I Scan for Build Tools l]
Export I I Import [ Ok ] [ Cancel I I Help I
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if XC32 is correctly configured with MPLAB/X you should see XC32 in the Toolchain list. If XC32 is not displayed in
the Toolchain list, then click Scan for Build Tools which will cause MPLab/X to scan your harddrive looking for
MPLab/X compatible toolchains, eg XC32. Until XC32 shows up as an item in the Toolchain list, MPLab/X will be
unable to compile PIC32 C codes. In extremis, you will need to uninstall MPLab/X and XC32 and try re-installation.
One thing | have noticed is that some applications which have their roots in UNIX/LINUX, eg GNU Tools, don't like
directory names with spaces in them, eg "Program Files(x86)", so | tend to always install Microchip tools into the

root directory, eg c:\microchip.

Next create a test project. Do File | New Project

: MPLAB X IDE v2.05 - Tutonal_4 CFunctionlib : g

Edit View Mavigate Source Refactor Bun
= =
P MNew Project... Ctrl+ Shift+ M ]

5 P9 Mew File...

Select Microchip- Embedded, and Standalone Project

=)

Steps Choose Project
1. Choose Project Qal:eunries: N Projects:
20 o4 Microchip Embedded = Rstandalone Project ]
. ..... [ Offer Embedded ﬁ Existng MPLAE IEEvE Project
|'+J ) samples ﬁ Prebuilt {Hex, Loadable Image) Project
[ User Makefile Project
ﬁ Library Project
Description:
Creates a new standalone application project. It uses an IDE-generated makefile to build your
project.
= "*.};:\:1- 1
‘\\ _,\\._ s 2,
¥ g M
/.-. g
| (oot (]
A FE—__ 1§
Click Next
MMBasicCFunctions-PIC32 V 2.0.30 © 2015 Peter Carnegie Page 14 of 101



select Device

Choose Praoject
Select Device

[ | 32-bit MCUs (PIC32)

e

1
2
3. Select Header Famiby:
4,  Select Tool
5.  Select Plugin Board ) I - :
6. Select Compiler, T El
7. Belect Project Mame and PIC32MY 130F0640 -
Foider PIC32MY 150F 1258 .
PIC32MX 150F 125C
i PIC32Mx 150F 1280
ey B [ ]
££ i i - T o A9A LA Zonly
PIC32MY210F 0168
F‘ICSZMXEIPFDIELC : v ;:!'uis!'. | [ Canicel ] [ Help ]
Select 32 bit MCUs (PIC32) and Device PIC32MX170F256B
Click Next
- ==
Steps Select Tool
1. Choose Project
2, Select Device |, Hardware Tools *
3 @@ ICD 3 T
@ PICkit2
@@ PICKIt3
-4 PM3
@@ Real ICE
B
=+ )y Microchip Starter Kits
- MCHY
-@ MICROSTICK
- SKDE 33 AUDIO
@ SKDE Memory
@ SKDE PIC18F] i
@ SKDE PIC24F 1
@ SKDE PIC249H SENSOR
@ SKDF PIC32 et
MeLEEX
§ ; IR T
<Back || MNext> Firish Cancel || Heb

L _

Select Simulator. Click Next
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,

Steps

Select Compiler

Choose Project

Select Device

Select Header

Select Tool

Select Plugin Board
Select Compiler
Select Project™Mame and
Folder

O b R

| Compiler Toolchains

[ E-XC32

Y% C 32 (v1.31) [C: \WMicrochiplpc32v 1. 31 hin]

< Back H Mext >

Firiish Cancel ] [ Help

N _

Select XC32. Click Next

Select Project Name and Folder

1. Choose Project

27 Select Device

3. Select Header

4, Select Tool

5. Select Flugin Board

6. Select Compiler

7. Select Project Name and
Folder

[ Project Mame: TestToolsSetup ]

[ Project Location: C: WyMicromiteProjects }

Project Folder:

| [ | Overwrite existing project.

| Also delete sources,

[ [¥] Set as main project ]

[7] Use project location as the project folder

Encoding:  |ISO-8859-1

Ci\MyMicromiteProjects \TestToolsSetup. X

Next =

() [ ] [ ]

e —

Enter Project Name TestToolsSetup, and set the Folder where you want to keep your Micromite projects. Check Set

as main project.

Click Finish.

MPLab/X will now create a new project named TestToolsSetup

Elﬁ TestToolsSetup
-- Header Files
ﬁ‘ Important Files
-- Linker Files

i
ﬁ‘ Libraries
ﬁ‘ Loadables

i

MMBasicCFunctions-P1C32
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Right Click on TestToolsSetup and add a new C Main File

| =[5 TestToolsSetup )

P,:_r Header Files

H b
&g U""l:l‘.[ MNew ] ] CSourceFile.., i
ﬂ Mew Logical Folder EI £ Main File... ]
- Libr Add Existing Item... [ Empty File..
E‘"@ LD% Add Existing Items from Folders... EI C Header File...
- Tutorial Bt @ LS.,
.]ﬁ Tuh:rla!l N
iE'j---@ Tutorial o @ C++ Main File...
Ea@ Tumna‘ CDP-‘-,- @ I:++ SDUFCE F”Eu-
=l Tutorizl i t._ T B C++ Header File...
iy B e Paste Ctrl+
- HE; B Makefile...
lﬂﬁ‘ i Rernove From Project
@.. Linik ﬂ Other... i
: Rename... —
doutput [GlTa |
= Properties |

Steps

Name and Location

1. Choose File Type

File Mame: i}nairl

2. Mame and Location

Extension: |c

-

| Set this Extension as Default

Project: TestToolsSetup

Folder:

Created File: |C:\MyMicromiteProjects\TestToolsSetup. Xmain.c

Browse, .,

b

Mext

Finish | | Cancel

Change File Name to main.c and click Finish. MPLab/X will now generate main.c

-- ) nbproject

2-1)) TestToolsSetup
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Right Click TestToolsSetup.

[ &-[ b 00 ]
-- i) nbproj Open Project of Folder
o G Makefil Mew y
N L I
2] main.c Find... Ctrl+F
-l Tutorial _3
B Tutorial_4 Cut Ctrl+X
B Tutorial_4] i Ctrle C
Bl Tutorial_4
-l Tutorial_4 L B
Bl Tutorial_4 Delete Delete
Bl Tutorial_4
G-} Tutorial_4 LT
: Navigator Local History - I
Tools *
[ Properties ]

Select Properties

-
I Project Properties - TestToolsSetup

Categoaries: e For %eaD 1.31
- @ General Options for uc 2 -gee fek i)
E- @ Conf: [default] Option categories: | General - |
+ @ Simulator
L. O Loading Have symbols in production build
-+ @ Libraries Enable App 10 Fl
@ Building = = :
: Isolate each function in 3 section il
¥C32 (Global Options)
el a Place data into its own section Fl
@ xc32-gec Use indirect calls [l
e @ wc32-g++
IGenerate MIPS16 16-bit code
@ wc324d O
Generate micraMIPS compressed code HETES
Exclude floating-point library [l
2
[ Additional options:  |-fPIC -mno-ahicalls |
J
Option Description | Generated Command Line |
’ oK I[ Cancel H Apply ] Uinlodk | Help

Select XC32-gcc in Categories list, and enter -fPIC -mno-abicalls in the Additional options box.

Click Apply, Click OK

MMBasicCFunctions-P1C32

Vv 2.0.30

© 2015 Peter Carnegie

Page 18 of 101



Open main.c for editing, delete whatever MPLab/X has given as a default.

ﬂimmnc |
IIE B RRSEPew|auleE

1

2 * File main.c

3 * Author: Peter

4 -

3 * Created on 03 May 2015, 14:4%
[

7

>

[E finclude <stdio.hs> ﬂ\\\

9 finclude <stdlib.h>

10

11 7+

1z =

13|~ =/

14 € int main({int argec, char** argv) {
15

1a return (EXIT SUCCESS):

17 b 3 j
1

139

and paste in the following code

' long long test () {

return 10;

L)

ivoid main () {}

e ]
|L;i E Qe SE e e %= a

L
2 * File: mein
fi * RAuthor: Peter
4 _
5 * Created on May 201 i 3
7 "
7
2 long long test(){
g
10 return Y0;
11 ¥
12
13 void main() {}
12| |
15
Click Build

—Testfmiss-ei:vﬁ'p:dé?};uitﬁ _——eT e TN

ate Source Refactor Bun Debug Team Tools Window Help

|5 @ befaut |3@| -5 .
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MPLab/X will then build your project, and if all the tools are correctly installed and configured you MPLab/X will
display

: 1 11
¢ Qutput r N

| Project Loading Warning = | Simulator x | Trace/Profiling px | TestToolsSetup (Build, Load) =

H> make -f nbproject/Makefile-defzult_mk SUBPROJECTS= _build-conf

make[l]: Entering directory “C:/MyMicromiteProjects/TestToolsSetup. X'

mzke ~-f nbproject/Makefile-defsult.mk dist/defsult/production/TestToolsSetup.X.production.hex
make[Z]: Entering directory “C:/MyMicromiteProjects/TestToolsSetup. X'

<built-in®»:0:0: warning: " redefined

<built-in®»:0:0: note: this is the location of the previous definition
<built-in>: : " _pic_ " redefined
<built-in®»:0:0: note: this is the location of the previous definition

"C:\Microchiph\xc32hwl_ 31l\bin\xc3Z-gcoccoc.exe™ —g -X c —-C -mprocessor=3ZM{170FZ56B -MMD -MF build/defzult/production/main.o.d -
"CiwMicrochip'xe32h\vl.231l\bin\xc3Z-geo.exe™ -mprocessor=3ZMH170F256B -0 dist/defeult/production/TestToolsSetup.X.producti
"CowMicrochiphxe3dZ vl 310\bin"\\xc32-binZhex dist/defeult/production/TestToalsSetup ¥ production_elf

‘MyMicromiteProjects/TestToolsSetup. X'

makel[2]: Leaving directory °C

make[l]: Leawing directory “C:/MyMicromiteProjects/TestTonlsSetup X'

[ BUILD SUCCESSFUL (total time: Ss) ]

Losding code from C:/MyMicromiteProjects/TestToolsSetup. X/dist/default/production/TestTonlsSetup. .. production hex. _ .

Loading symbols from C:/MyMicromiteProjects/TestToolsSetup.X/dist/default/production/TestToolsSetup.X.production.elf. ..
Loading completed

This concludes checking that your MPLab/X and XC32 installation is correct and ready for use. In the unlikely event
that you get to this last step, but the build fails, you will need to go back carefully over each step of this checkout
and verify that your setup matches that described in this document.

Until you can successfully complete this checkout, you will not be able to develop CFunctions (or indeed any other
kind of C program on your installation of MPLab/X and XC32).

MMBasic CFunction Generator

Next you will need to download and install the CFuncGen utility - http://www.cfuncgen.dyndns.org/

Text Editor

A text editor is not essential because whenever CFuncGen generates the CFunction file(s), it also puts the same
text onto the Windows clipboard ready for you to paste, Ctrl+V, into your MMBasic program.

But, you may want to edit the CFunction text before you copy/paste it into your MMBasic program in which case
you should use a text editor which will automatically watch for file changes - so that you can be sure that you
always have the latest version of the CFunction(s) file in your text editor.

| like Notepad++ available from http://notepad-plus-plus.org/, but you can use whatever editor you like.

MMBasic Editor/IDE

You can use just about any text editor and terminal emulator to write/test/debug your Micromite MMBasic
programs, but | strongly recommend MMEdit available from http://www.c-com.com.au/MMedit.htm.

C-Pre-processor

In Tutorial 4 we describe how using a C pre-processor in conjunction with MMEdit can really improve your
CFunction development productivity. The C-Pre-processor package is available from
http://www.g8jcf.dyndns.org/mmbasic
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