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Introduction

The project manager in MPLAB v3.40 has been extended to support multiple files. Previously established
projects from MPLAB v3.31 and earlier will be converted automatically by MPLAB v3.40 when they are
opened. Converted projects cannot be re-opened from previous versions of MPLAB.

Highlights

In this tutorial you will learn these functions of MPLAB Projects:
Overview of MPLAB Projects
Making a Project with One MPASM Source File
Compiling a Single MPASM Source File Without Creating a Project
Making a Project with Multiple MPASM Source Files with MPLINK
Making a Project with MPLAB-C17
Making a Project with Hi-Tech PIC C

To perform these tasks, you will use the following features of MPLAB:
Install Language Tool
New Project
Add Nodes to a Project
Set Project Node Properties
Make/Build Project
Project Window

Glossary
Project A Project in MPLAB is the group of files with links to the build tools to make an
application..
Build Tools Usually a compiler, assembler, or linker.
Node A file of some type that is a component of a project.

ProjectNode The “top” level of the project. All other files are used to build this.

SourceNode  One of the component files that goes into building an application. This can be an
assembly source file, a C language source file, a pre-compiled object file, a
library, or a linker script.

MakeProject Conditionally compile, assemble, and link all the source nodes to build the
application, as required by changes in the source code or project options.

Build Project Unconditionally compile, assemble, and link all the source nodes to build the
application.
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Overview of MPLAB Projects

A Project in MPLAB is the group of files needed to build an application along with their associations to
various build tools. A project is made up of a project node and one or more source nodes. The source
nodes are typically MPASM source files, MPLAB-C17 source files, pre-compiled libraries and object files,
and linker scripts. Usually the project is placed in the same directory as the main source files.

Project File Types Language Tools
Project
Node [T HEX  EEo——m———— - MPLINK  t-—( propertes )
Source MPLAB-
pit A= R St S Bt e G
[ source | ] R
Source

——— LIB

Node 3

Source ||
Node 4 [P

Project Relationships

Assogated with each node in a project is a language tool. When you create a project, you must assign a
language tool unless such an assignment would be redundant. For instance, if you are using MPASM with
a single source file (first tutorial below), you won’t have to assign a language tool to the source file node,
since the project node is already set up for MPASM. Similarly, precompiled libraries, precompiled object
files, and linker scripts for MPLAB-C17 or MPASM will not need to be assigned a tool since these will
always be built with MPLINK.

There are multiple options for each language tool that are usually set via command line switches when
invoked from DOS. These options show up as Node Properties for each editable node. Such switches
control the generation dMAP files, choose the propadEX format, and enable/disable warning

messages, among other things. They can be set differently for the various source nodes on a project,
although, typically, they will be the same. The Node Properties dialog corresponds to the command line
switches for the various tools and, when first viewed, this dialog shows the default values. Refer to the
MPASM and MPLAB-C17 User’s Guides for information on these command line switches.

Built into MPLAB’s Project Manager is MIAKE facility. This tool looks at the date/time stamp for the
source files that go into an application and figures out which components have changed and need to be re-
compiled or assembled when the project is re-linked.
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Making a Project with One MPASM Source File
To make a project that has only one MPASM source file, or that uses the previous method of projects

(MPLAB v3.31 or earlier), wherein a single source file watilttclude

Language Tools

MPASM

:

Project File Types
Project | | _ _ _ _ SAMPLE | | _ _ _ _ _ _ ___
Node .HEX
| | source ) | | sampLE
Node 1 l____] .ASM

Project Relationships For OMPASM Source File Tutorial

Set Development Mode

Select the proper development mode for the application. For this tutorial set Options>Development Mode

to MPLAB-SIM simulator and select the 16F84 PICmicro.

other files, follow these steps.

Development Mode E
> Editor Only > SIMICE Simulator

§>§i>a’.‘§’:3$a’3§.'| PIC16F84A

j| Franaveny | PIC12CHh08

-

“ MPLAB-SIM Simulator

Processor: |y I gL j

Com Posr. ([COM2 j

57600 ¥

Haud

 PICMASTER Emulator
i48F Poat

oo
e 1

o
Soang

Lo
Soain

S rin Vemm

e

Cancel |

Figure 1
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New Project
Select Project>New Project, select a directory for the new project, then type in its name. Use the MPLAB

installation directory and nameSIAMPLE.PJT for this tutorial.

Mew Project

File Hame: Directories: | oK I

| c:\progra™1\mplab
Cancel |
e e &
5 progra™1
£ mplab
L3 example
[C template

|sample_pit

List Files of Type: Drnives:
Project Files [*.pit] j I = c: ﬂ

Figure 2

Project Dialog
After clicking on OK, you will see the Edit Project Dialog:

Edit Project BE

— Project

T arget Filename

|sample.hex |

Cancel

Include Path —l

| |
Library Path
| |

Linker Script Path

Development Mode: |HPLAB-5|M. 16FB84 | Change...

Help

Language Tool Suite: | Microchip jl

— Project Files

sample [.hex] Add Node |
Fopy Node |
elete Node |
Build Node |

Node Pmpertiesl

Figure 3
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Set Node Properties
Click on the file name, SAMPLE.HEX, in the “Project Files” window, then select the “Node Properties”
button.

Node: | SAMPLE HEX ;|| Language Tool:l MPASM j|
— Optiong

Description I I | I I Data -
Define & On r
Hex Format L1 INHX8M 1 INHXB5 1 INHX32
Error File » 0On o off
List File ¥ 0On o off
Cross-reference File 1 On e Off
Warning level ¥ all LI warn+err =1 err
Case sensitivity ¥ On o off
Macro expansion ¥ On o Off
Default radix ¥ HEX ol DEC o 0CcT
Tab size & 0On

Command Line
[fe+ /l+ /x- 2wl o+ /m+ Mrhex /p1GFB4 |

Additional Command Line Dptions

Figure 4

NOTE: The “Node Properties” dialog shows the command line switches for the tool, in this case MPASM.
When you first open this dialog, the checked boxes represent the default values for the tool. For this
tutorial, these do not need to be changed. Refer to the MPASM with MPLINK and MPLIB User’s Guide
for more information on these command line switches.

Select OK to return to the Edit Project Dialog box.
Add Node

Select "Add Node" from the Edit Project Dialog. \B&MPLE.ASMor this tutorial. This is the browse
window that pops up from choosing “Add Node”.

Add Hode [ 2]
File name: Folders:
|samp|e_asm | c:\progra™~1\mplab

_ Cancel |
idasm16._asm s e -
idasm17.asm 4 progra™1
mul8x8_azm lab
readme. asm {3 mpla
([ example
sampobj.asm [ template
tutor._asm -
w
List filez of type: Drives:
Source files [*.c:*.asm]) j I = c: j
Figure 5

MPASM always makes #EX file with the same name as the sou/8M file. The Project Manager
will create aSSAMPLE.HEXfile when the project is built.
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The Edit Project dialog should look like this:

Edit Project E3

— Project

Target Filename

|sample_hex |

Include Path Cancel |

Library Path L[

Linker Script Path

Development Mode: [MPLAB-SIM. 16F84 | Change...

Language Tool Suite: |Micmchip j|

— Project Files
sample [ hex] Add/Node |
sample [_.azm]
Lopy Node |
[¥eleteNiode |
Build Hode |

Node Plupertiesl

Figure 6
NOTE: In this simple example, no entries were made in the “Path” boxes. As your application becomes
more complex, you may need to enter the directories of your Include Files in the appropriate box.
Press "OK" on the Edit Project Dialog.
Make Project

Select Project>Make Project from the menu to compile the application using MPASM. A Build Results
window is created that shows the command line sent to the assembler. It should look like this:

Build Results H[=] E3
Building SAMPLE.HEX... R

Compiling SAMPLE .ASH: b=
command 1line: "C:\PROGRA™1\MPLAB\MPASH.EXE /e+ /1+ /- /u@ Jc+ /m+ jrhex /p16F84 /q C:\PROGRA™1\HPLAB\SAMPLE _ASH"

Build completed successfully.

i B
Figure 7
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Troubleshooting
If this did not work check these items:

Select Project>Install Language Tool... and check that MPASM is pointed MPASM.EXEn the
MPLAB installation directory. Alternatively, MPASM can pointtPASMWIN.EXBEbut the
“Windowed” option should be selected.

Install Language Tool
Language Suite: |Hicmchip jl
Tool Name: |MPASM =
E zecutable: |C:\PFII]EHA"’1 \MPLABA\MPASH.EXE | Browse |

& Command-line " Windowed

Figure 8

If you get a message from DOS saying that you have run out of environment space, use Windows Explorer
to select the PASM.EXHile in the MPLAB installation directory, and click on the right mouse button to
bring up the Properties dialog:

Mpasm_exe Properties FE=

General' Proglaml Fant  Memary | Screen' Mize I

r— Corventional memary
Initial

Tatal: IAutU 'I environment; |EIEE

[~ Protected

1792 -
— Expanded [EMS] memory =
2304
Tatal: IAutU 'I 2560 -

r— Extended [<M5] memory

Total: Iﬁ-‘-.uto vI

¥ Uses Hia,

—MS-D0OS protected-mode [DPRMI] memory

Tatal: IAutU 'I

Ok I Cancel | Apply |

Figure 9

Increase the size of the Initial Environment. Usually a setting of 2048 will suffice, but if you have a lot of
applications that set variables and add to your path statement in your AUTOEXEC.BAT file, you may need
to make it larger.

Project Window

Open the Window>Project window to see that the target name is set properly to match the Node source
name. They will have different file extensio®SM and.HEX, but both are namegdAMPLHor this

tutorial.
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The Project window should look like this:

5

Project Listing

Path: CZZPROGRA™1\HMPLABY,
Project Hame: SAHPLE .PJT

Target: SAMPLE .HEX

Tool Suite: Hicrochip
Processor: PIC16F 8L
Development Hode: Simulator

Target Data

File List: SAMPLE .ASH;
Option String: Jev;/l+s /- uls o /ne s /rhex;
Build Tool: HPASH
Hode : SAMPLE .ASH
Dependency List:
P16F84.IHC
KI| [
Figure 10

Summary of Setting Up MPASM Single File Projects

Here is a quick list of the steps to set up a new project as described above:

e Create new project with Project>NewProject

» Set project Node Properties to MPASM and select the desired build options

* Add Source file node
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Compiling a Single MPASM Source File Without Creating a Project

It is possible to compile a single file without opening up a project. The disadvantage of this method is that
although no initial project setup is needed, it requires that you specify options every time you compile the

file. This example will use the same assembly-language file used in the last example.

You must first close any open projects. To do this, select Project>Close Project.

Set Development Mode
Select the proper development mode for the application. For this tutorial, set Options>Development Mode
to MPLAB-SIM simulator and select the 16F84 PICmicro.

Development Mode E

~ Editor Only
Pripms s | PIC1GFB4A j

> SIMICE Simulator
Fronasenr | PIC12CH08 j|

“ MPLAB-SIM Simulator

Com Posr. ([COM2 j
Processor: |y I gL j

Haud

 PICMASTER Emulator

HEHE
i48F Poat ?

Open Source File

Sean o oane oo o ozim PR
4 380 > 988 318 O HE | Bavd
Figure 11

Open the source file that you wish to assemble. For this tutorigbAMELE.ASMrom the MPLAB

installation directory.

c:iprogra~1implabisample_asm [_ O] x]
-

SAMPLE .ASH

8x8 Software Hultiplier for 16Cxxx Family

" mulcnd **
H_byte & L_byte.

Before calling the subroutine ™
be loaded in location "

The 16 bit result is stored in 2 bytes

mpy ', the multiplier should

mulply ", and the multiplicand in

. The 16 bit result is stored in locations

LIST

p=16F84 ; PIC16F844 is the target processor

#include "P16F84.INC" ; Include header file

chlock 8x18

Temporary storage

mulcnd ; 8 bit multiplicand

mulplyr ; 8 bit multiplier, this register will be set to zero after multiply

H_byte ; High byte of the 16 bit result

L_byte ; Low byte of the 16 bit result

count ; loop counter

endc
’ org a -
| v
Figure 12
Compiling a Single MPASM Source File Without Creating a Project
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Compile Source File

Select Project>Build Node from the menu to compile SAMPLE.ASM using MPASM. MPLAB brings up
an Invoke Build Tool Dialog that looks like this:

Language Suite: |Micmchip j| Language T00|3| MPASH j|
— Options

Description | | | | | Data 1=
Define 1 On —
Hex Format 1 INHXBM 1 INHX85 1 INHX32
Error File ¥ 0On o Off
List File ¥ On o 0ff
Cross-reference File ©1 On M Off
YWarning level # all 1 warnterr 1 err
Case sensitivity ¥ 0On o1 Off
Macro expansion ¥ 0On o1 Off
Default radix ¥ HEX 1 DEC o 0CcT
Tab size 1 On

Command Line

|J'e+ 21+ 7x- fwl o+ Fm+ Jrhex /pl16FB4

Additional Command Line Dptions

e Cancel

| Help |

Figure 13

Verify that MPASM is selected, and set the tool options to match those shown above. Press “OK” in the
Invoke Build Tool Dialog to start the build process. A Build Results window is generated that shows the
command line sent to the assembler and the build output. It should look like this:

Build Results =]
-

Building SAMPLE.ASH...

Command line: "“C:\PROGRA™1\HPLABV\MPASH.EXE Fe+ 1+ fx- JjuB jfc+ /m+ frhex /jpl16F84 /q SAMPLE .ASH™

Build completed successfully.

RIN o 4
Figure 14
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Troubleshooting
If this did not work check these items:

Select Project>Install Language Tool... and check that MPASM is pointed MPASM.EXEn the
MPLAB installation directory. Alternatively, MPASM can pointtPASMWIN.EXBEbut the
“Windowed” option should be selected.

Install Language Tool
Language Suite: |Hicmchip jl
Tool Name: |MPASM =
E zecutable: |C:\PFII]EHA"’1 \MPLABA\MPASH.EXE | Browse |

& Command-line " Windowed

Figure 15

If you get a message from DOS saying that you have run out of environment space, use Windows Explorer
to select the PASM.EXHile in the MPLAB installation directory, and click on the right mouse button to
bring up the Properties dialog:

Mpasm_exe Properties FE=

General' Proglaml Fant  Memary | Screen' Mize I

r— Corventional memary
Initial

Tatal: IAutU 'I environment; |EIEE

[~ Protected

1792 -
— Expanded [EMS] memory =
2304
Tatal: IAutU 'I 2060 r
r— Extended [<M5] memory

Total: Iﬁ-‘-.uto vI

¥ Uses Hia,

—MS-D0OS protected-mode [DPRMI] memory

Tatal: IAutU 'I

Ok I Cancel | Apply |

Figure 16

Increase the size of the Initial Environment. Usually a setting of 2048 will suffice, but if you have a lot of
applications that set variables and add to your path statement in your AUTOEXEC.BAT file, you may need
to make it larger.

Summary of Setting Up MPASM Single File Compilation

Here is a quick list of the steps to set up a new project as described above:

» Ifa project is open, close it using Project>Close Project

e Open the source file you wish to compile

e  Select Project>Build Node

* Select the desired language suite, build tool, and build options in the Invoke Build Tool Dialog

Compiling a Single MPASM Source File Without Creating a Project
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Making a Project with Multiple MPASM Source Files with MPLINK

To use MPLINK to link two or more MPASM object files, follow these steps. If you followed through the
previous section, select Project>Close Project.

Project File Types Language Tools
Project | | EXAMPLE | |
Node HEX MPLINK 7
L | Source || _ _ _ EXAMPLE || _ _ U
Node 1 1l "ASM 1 MPASM
Source EXAMPLE2
| Node2 T~ "1_1_—__ ASM I A MPASM F
Source || _ _ _ 16F84
Node 3 |

Properties

Project Relationships For MultipPASM Source File Tutorial

Set Development Mode

Set Options>Development Mode to MPLAB-SIM simulator and select the 16F84 PICmicro for this

example.

New Project

Development Mode E

> Editor Only > SIMICE Simulator

Procnssan | PIC16F84A j| Frovasenn | PIC12C508 j|

% MPLAB-SIM Simulator Com Port (COM2 |

Processor: ([ gL j 2o 57600 j
 PICMASTER Emulator R

IAEE Broat - n
PR R I I i .

4 380 > 988 318 O HE | Bavd

Cancel |

Figure 17

Select Project>New Project, browse to select a directory for a new project, then type in its name. Use the
\MPLAB\EXAMPLE directory for this tutorial and nhameBXAMPLE.PJT.
Mew Project
File Hame: Directories: | oK I
|e:¢ample_ pit | | c:hprogra™1im... \example
Cancel
- el - —l
£5) progra™1
5 mplab
=5 example
List Files of Type: Drnives:
Project Files [*.pit] j I = c: j
Figure 18
Making a Project with Multiple MPASM Files and MPLINK
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Set Project Node Properties
Select the name of the project in the "Project Files" dialog of the Edit Project Dialog and press "Node
Properties"” to bring up this dialog. Set the language tool to "MPLINK."

Hode Properties
Node: | EXAMPLE HEX = Language Tool: |3 =]
_Erl'
Description | | | | | Data =
Map file = On r
Hex Format L1 INHX8M 1 INHX8S 11 INHX32
Quiet mode 1 On
Lines per list page =1 On
Mo List File I On

Command Line
[/0 EXAMPLE.HEX |

Additional Command Line Options |

1] 8 I Cancel | Help
Figure 19

NOTE: The Node Properties dialog shows the command line switches for the tool, in this case MPLINK.
When you first open this dialog, the checked boxes represent the default values for the tool. For this
tutorial, these do not need to be changed. Refer to the MPASM with MPLINK and MPLIB User’s Guide
for more information on these command line switches.

Select OK to return to the Edit Project Dialog box.
Add First Source File Node

Select "Add Node" from the Edit Project Dialog. ES€AMPLE.ASMn the\MPLAB\EXAMPLE
directory for this tutorial.

Add Node H
File name: Folders:
|example_asm | c:progra~1\mplabiexample

Cancel
=5 e -
exampleZ.asm 5] progra™1
£ mplab
3 example
List files of type: Drives:
Source files [*.c;*.asm] j I = c: j
Figure 20
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NOTE: You may select more than one file at a time from this dialog using the standard Windows methods
of selecting one file and then selecting another while holding down the control key (selects only those two
files) or the shift key (selects both files and all those in between).

Select example.asm from the list of project files in the Edit Project dialog, and press "Node Properties."

Verify that the language tool is set to MPASM.

Mode Properties
Hode: | ExXAMPLE O j| Language Tl:ml:| MPASH j|
— Dptions
Description | | | | | Data =
Define & On —
Error File ¥ On o Off
List File  On o Off
Cross-reference File = On » Off
Warning lewvel . all I warnterr ! err
Case sensitivity  On o Off
Macro expansion “ On o1 Off
Default radix M HEX 1 DEC o ocT
Tah size L On
Command Line
|."e+ Jl+ fu- Pwll o+ fm+ Sihex fp16F84 o+ |
Additional Command Line Dptions |

Figure 21

NOTE: The Node Properties dialog shows the command line switches for the tool, in this case MPASM.
Refer to the MPASM with MPLINK and MPLIB User’s Guide for more information on these command
line switches.

Select OK to return to the Edit Project Dialog box.

Making a Project with Multiple MPASM Files and MPLINK
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Adding Additional Source Files
Follow the previous two steps to add the rest of the source files to the project. For this tutorial select

EXAMPLE2.ASMrom the\MPLAB\EXAMPLEdirectory. You can also use “Copy Node” to enter
subsequent files with the same Node Options as the first source file. Make sure the Node Options are set
properly on each file.

NOTE: To use “Copy Node” select one of the source node files listed in the Project Files box . Then select
the “Copy Node” feature. In the “Add Node” dialog box, select one or more source files. Once the files are
selected chose the OK button. This step will set up the node properties for this selected files the same as the
referenced node used. This is especially useful for adding multiple source files with identical node
properties.

Select Linker Script

Select a linker script using the “Add Node” button and the method described above. A linker script is a file
that MPLINK uses to define the memory architecture of each PICmicro. Standard linker scripts come with
MPLINK and are in the MPLAB installation directory. For this tutorial selé¢i84.LKR from the
\MPLAB\EXAMPLEdirectory. Node options can not be set for a linker script.

Edit Project

— Project

Target Filename

|example.hex |

Cancel

Include Path —l

Library Path

Help

Linker Script Path

Development Mode: |MPLAB—5IM, 16F34 | Change...

Language Tool Suite: |Micmchip j|

— Project Files

example [.hex] Add Hode |
example [ asm]
example? [.asm]
1684 [ Ikr] Copy Node |
Delete Hode |
Emnld Node |

Hoode Pmpertiesl

Figure 22
Press "OK" on the Edit Project Dialog.
NOTE In this simple example, no entries were made in the three"Path” boxes. As your application

becomes more complex, you may need to enter the directories of your Include Files, Library Files and
Linker Script Files in the appropriate box if they are not in the same directory as the project.

Making a Project with Multiple MPASM Files and MPLINK
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Make Project
Select Project>Make Project from the menu to compile the application using MPASM and MPLINK. A
Build Results window is created that shows the command lines sent to each tool. It should look like this:

Build Results M= E3
Building EXAMPLE.HEX... -

Compiling EXAMPLE.ASH:
Command line: “C:\PROGRA™1\HPLAB\MPASH_EXE fe+ /f1+ /[x- fuB /fc+ /m+ /rhex /p16F8% /fo+ /q C:\PROGRA™1\HPLAB\EXAHPLEXEXAMPLE.ASH™

Compiling EXAMPLE2.ASH:
Command line: "C:\PROGRA™1\HWPLAB\MPASHM.EXE e+ /1+ /x- JuB /fc+ /m+ /frhex /p16F84 fo+ /q C:\PROGRA™1\MPLABAEXAHPLENEXAMPLEZ .ASH™

Linking:

Command line: "C:\PROGRA~1\HPLAB\MPLIMK.EXE fo EXAMPLE.HEX EXAMPLE.0 EXAMPLE2.0 16F84.LKR ™
HMPLINK v1.18.84, Linker

Copyright (c) 1998, Microchip Technology Inc.

EFrors H
Warnings : @

MP2COD v1.10.04, COFF to COD File Converter
Copyright {c) 1998, Microchip Technology Inc.

Errors

H )
Warnings : @

MPZHEX v1.18.84, COFF to HEX File Converter
Copyright (c) 1998, Microchip Technology Inc.
Errors )

Warnings : @

Build completed successfully.

K| 207
Figure 23

Troubleshooting
If this did not work, check these items:

If MPLAB reports the message, “Time-out”, select OK to continue. Depending on the speed of your PC

and the size of your project, you may wish to configure the length of time MPLAB will wait before

reporting a timeout message. This value is set by selecting Options>Environment Setup... and adjusting the
timeout settings in that dialog box.

Environment Setup =

Screen Font: Toolbar: +| Enable
> ANSI s Top
> DEM ~ Bottom

“* System - Left

BT —
> Float
Seleck | Toolbar Selugl

Intellimousze Wheel Scrolls: Build Timeout:
I:Ij “ Lines - Pages seconds
Global Switches: Symbol Display Width:

+*| Status Bar Enable

_| Clear Memory on Download

| Clear Breakpoints on Download width = m chars

_| Load Default Configuration
= Add Labels:

| Global Break Enable vess Tanes

v| Track Source Code width = chars
| Dizable Stack Dverflow Warning

Cancel |

Figure 24

Reqgister Yariables:
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Select Project>Install Language Tool... and check that MPASM and MPLINK are pointed to the

MPASM.EXEandMPLINK.EXE executables in the MPLAB installation directory.

Install Language Tool E

|
Tool Name: [[Z NN ~ |

Language Suite: | Microchip

Executable: |C:\F‘HDEHA"’1 \MPLABAMPASM.EXE

| Browse

" Windowed

* Command-line

o]

Cancel |

Help |

Figure 25

Install Language Tool

k2]
Tool Name: [T ~

Language Suite: | Microchip

Executable: |I:: APROGRA™1\MPLAB\MPLINK_EXE

| Browse

%]

& Command-line  Windowed

o]

Cancel |

Help |

Figure 26

If you get a message from DOS saying that you have run out of environment space, use Windows Explorer
to select the MPASM.EXE file in the MPLAB installation directory, and click on the right mouse button to

bring up the Properties dialog:

Mpasm.exe Properties

General' Proglaml Fant  Memary | Screen' Mize

r— Corventional memary
Initial

Tatal: IAutU 'I environment; |EIEE

[~ Protected

1792 -
— Expanded [EMS] memory
2304
Tatal: IAutU 'I 2060 r

r— Extended [<M5] memory

Total: Iﬁ-‘-.uto vI

¥ Uses Hia,

—MS-D0OS protected-mode [DPRMI] memory

Tatal: IAutU 'I

o]

Cancel |

Apply

Figure 27

Increase the size of the Initial Environment. Usually a setting of 2048 will suffice, but if you have a lot of
applications that set variables and add to your path statement in your AUTOEXEC.BAT file, you may need

to make it larger.
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Project Window

Open the Window>Project window. It should look like this:

Project Window !E E

Project Listing
Path:

Project Hame:
Target:

Tool Suite:
Processor:
Development Hode:

Target Data

C:\PROGRA™1\HPLABNENXAMPLEY
ESAHMPLE .PJT

ESAMPLE _HEX

Microchip

PIC16F84

Simulator

-

File List: EXAMPLE .0 ;EXAMPLE2 .0;16F84 . LKR;

Build Tool: MPLINK

Node: EXAMFLE .0

File List: EXAMPLE .ASH;

Option String: Jevifl+/x- 1 ul; fov/my s /rhex;

Build Tool MPASH

Hode: EXAMPLE .ASM

Hode: EXAMPLE2 .0

File List: EXAMPLE2 .ASH;

Option String: Fer /1l /- ul; fe+;imt s frhex;

Build Tool MPASH

Node: EXAMPLEZ .ASH

Hode: 16F 84 . LKR

A ' .4
Figure 28

Summary of MPASM Multiple File Projects with MPLINK

Here is a quick list of the steps to set up a new project as described above:

« Create new project with Project>NewProject.

* Set project Node Properties to MPLINK.
« Add Source file nodes, and set node properties as needed.

e Add Linker Script file node.

Making a Project with Multiple MPASM Files and MPLINK
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Making a Project with MPLAB-C17

This tutorial will show you how to use MPLAB-C17 with projects in MPLAB to build applications. If you
have followed along the previous tutorials, select Project>Close Project.

Project File Types Language Tools

Project AD
None _______ HEX [ [T T T T T T T MPLINK ’

Source AD MPLAB-

Node 1 THHLED e ____| c17
L | Source ]| | | cos17

Node 2 L1 o
|| Source || __ _ IDATAL7

Node 3 —+=—=3 o0

Source | I INT756L

Node 4 Py N Rp—— 0

Source I _ _ _ _ P17C756

Node 5 [ Ep— .0

Source | P17C756

Node 6 | ~ —==—=—4 LKR

Project Relationships for MPLAB-C17 Tutorial

Set Development Mode
Set Options>Development Mode to MPLAB-SIM simulator and select the 17C756 PICmicro for this
example.

Development Mode [ <]
~» Editor Only ~ SIMICE Simulator
Pacessoi| PIC1GF84A ]| #asessee|Pici 20508 =
<’ MPLAB-SIM Simulator Lo Fagr |COM2 j
Processor: | PIC17C756 j| B 57600 j
» PICMASTER Emulator SRR
1713 Proat o |
S 268 > 288 o 218 o gig | oW L
ao6n oS 318 HE | Baud

Beset I Cancel |

Figure 29

Making a Project with MPLAB-C17
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Install MPLAB-17 Language Tool

Make certain that MPLAB-C17 is installed correctly in MPLAB. The Project>Install Language Tool
dialog should look like this (your executable path may be different):

Install Language Tool

Language Suite: | Microchip j|
Tool Name: [CTEECHLEANNNGN =]

Executable: ||:

AMCCAbin\mcc17.exe |

Browsze |

¥ Command-line  Windowed

(1] 4 I Cancel | Help

Figure 30

If the executable is not shown in the window, use the Browse button to pmM@@a7.EXEon your

system.

New Project

Select Project>New Project and select a directory for a new project, then type in its name. Name it
AD.PJT in the MCC\EXAMPLES\ADirectory.

Mew Project
File Name: Directories: | Ok I
|ad.pit | | c:A\mcchexampleshad

Cancel |
“lfeg e -~
£5 mec
3 examples
3 ad
List Files of Type: Drives:
Project Files [=.pijt) j I = e j
Figure 31

MPLAB Project Tutorial
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After setting the project name, press OK and the Edit Project dialog will be shown.

Edit Project

~ Project
Target Filename
|ad_hex |

Include Path

Library Path

Linker Script Path

Cancel |
Help |

Development Mode: |HPLAB-5|H, 17C756

| Change...

Language Tool 5Suite: | Microchip

=

— Project Files

ad [ hex] AddNode |
Copy Hode |
[Yelete Node |
Build/Node |

Hiode Prupertiesl

Figure 32

Set Project Options for the Project Node

Select the name of the project in the "Project Files" dialog of the Edit Project Dialog and press "Node

Properties.” Set the language tool to "MPLINK."

Hode Properties
Node:|AD.HEX ﬂ| Language Tool: |5 ][] 4 j
_Err
Description | | | | | Data =
Map file = On r
Hex Format L1 INHx8M 1 INHXBS 1 INHX32
Quiet mode 2 On
Lines per list page =1 On
Mo List File 1 On

Command Line

[70 AD_-HEX

Additional Command Line Options

[1].9 I Cancel |

Help

Figure 33

Making a Project with MPLAB-C17
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NOTE: The Node Properties dialog shows the command line switches for the tool, in this case MPLINK.
When you first open this dialog, the checked boxes represent the default values for the tool. For this
tutorial, these do not need to be changed. Refer to the MPASM with MPLINK and MPLIB User’s Guide
for more information on these command line switches.

Add First Source File

To determine which nodes to set up from this tutorial, logkCaBAT. This is the batch file that can be
used to compile this example from a DOS command line and is IMGE@\EXAMPLES\AD directory.
Use this data to add all required nodes. Here is a listing of the batch file:

c:Amechexamplesiadiad.bat Hi=l &3
REM -
REM AD.BAT Revision 1.88 11725797

REM

nccl? AD.C -i..\..\H fp=17C756

BECHO OFF

IF ERRORLEUVEL 1 GOTD Error1

REM

REM The linker will default to

REM -1 specifies the path for the libary and object files

REM -k specifies the path for the linker script {p17c???.1kr)

REM

EECHO OH

PAUSE

mplink AD.o -0 AD.out -1 _.\_.ALIB cBs517.0 idatal7.o int?56L.0 p17c756.0 -K . p17c756L.1kr

tError1

I 1%
Figure 34

The nodes required afd.C - the main source file which must be compiled, the linker script
P17C756L.LKR, and the following object files:

C0Ss17.0 - Start Up Code
IDATA17.0 - Code to Initialize Data
INT756L.0 - Interrupt Service Routines
P17C756.0 - PIC17C756 Register Definitions

You can return to setting up the project from the Project>Edit Project menu selection.

Making a Project with MPLAB-C17
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Select "Add Node" from the Edit Project Dialog. Add the sourceAieC from the
\MCC\EXAMPLES\AD directory.

Add MNode EE
File name: Folders:
|a|:l_c | c:\mecchexamplesiad
- Cancel |
g e -

3 mec
£5 examples
=3 ad
Lizt files of tppe: Drives:
Source files [*.c;*.asm] j I = e: j
Figure 35

Select the file name in the Edit Project dialog and press "Node Properties." Verify that the language tool is
set to MPLAB-C17.

Node Properties [ x|
Hode: |AD.I] ﬂl Language Tnnl:| MPLAB-C17 jl
— Options
Description I I I I I Data 1=
Quiet mode 1 On —
Warning level 21 all # warnterr L err
Suppress message LI On
Memory Model ¥ Small O Medium I Compact I Large

Assume Far Ptrs Addr =1 On
Enable All Optimizatic ! On

Include path 1 On
Define 1 On
Error filename 2 On

Command Line
[/w2 MMs 2p=17C756 |

Additional Command Line Options

Cancel | Help |

Figure 36
The “Object filename” is set tAD.O” automatically. Nothing else needs to be changed in this dialog.

NOTE: The Node Properties dialog shows the command line switches for the tool, in this case MPLAB-
C17. The checked boxes represent the default values for the tool. For this tutorial, none of the setting need
to be changed from their default values. Refer to the MPLAB-C17 User’s Guide for more information on
these command line switches.

Making a Project with MPLAB-C17
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Adding Pre-Compiled Object Files

Use the “Add Node” button from the Edit Project dialog to add the precompiled object files from the
MPLAB-C17 library in\MCC\LIB . Add all of the required object filesC0S17.0, IDATA17.0,

INT756L.0, andP17C756.0 . To select more than one file at a time, hold down the “Ctrl” key on
your keyboard while selecting the files with your mouse. Options can not be set on precompiled object
files.

Add Mode
File name: Folders:
[tal7.0 int756l.0 p17c756.0|  €:\mechlib

. Cancel |
int44l.a - a ch -
intdds o

int7561.0 %"}E‘z

int756s.0 !

plicdZa.o

pli7cd3.o

pl/cdd o ¥
plicibbo
List files of type: Drnives:

Dbiect files [*.o) 1N =T =]

Figure 37

In the event you need to adeba.lib  (library) file, follow the same procedure as shown above.

Select Linker Script
Select a linker script and add it as a node. Use the linker B&rit756L.LKR in the
\MCC\EXAMPLES\ADdirectory. Options can not be set on a linker script.

Add Mode
File name: Folders:
|p1 7o7hBLIkr | c:ymcchexamplesiad

Cancel |
pl7c44l ks a et -
17cdds lkr 23 mee
£5) examples
=3 ad
List files of type: Dnives:
Linker Scripts [=.lkr] j I = c: j
Figure 38
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The Edit Project window should now look like this:

Edit Project

— Project

Target Filename
|ad.hex |

Include Path Cancel |

Library Path

Help

Development Mode: |MPLAB—5IM, 17C756 | Change...

Linker Script Path

Language Tool Suite: |Micmchip j|

— Project Files

ad [.hex] Add Node

ad [.c]
i[:::lnastl?l'?[-'[ﬂ:n] Copy Node |
int7561 [.o]
5177561 L ETIE

Build Node |

Hoode Pmpertiesl

Figure 39

Press “OK” on the Edit Project Dialog.

Make Project
Select Project>Make Project from the menu to compile the application using MPLAB-C17 and MPLINK.
A Build Results window is created that shows the command lines sent to each tool. It should look like this:

Build Resulls [ B3

Building AD.HEX... =

Compiling AD.C: b
Command line: “GC:\MCC\bin\mce17.exe /w2 /Ms /p=17C756 G:\MGCCAEXAWPLES\AD\AD.C"

HWPLAB-C17 v2.18 Copyright 1997, 1998 Microchip Technelogy Inc.

Errors: [}

Warnings: @

Linking:
Command line: “C:\PROGRA~1\MPLAB\MPLINK.EXE /o AD.HEX AD.0 C:\MCCALIBACOS17.0 C:\MCCALIBAIDATA17.0 C:\MCCALIBNINTZS6L.0 C:\MCC\LIB\P17C756.0 P17C756L.LKR ™

HPLINK u1.18.04, Linker
Copyright (c) 1998, Hicrochip Technology Inc.

Errors H )
Warnings : @

HP2GOD v1.18.84, COFF to COD File Converter
Copyright (c) 1998, Hicrochip Technology Inc.

Errors H
Warnings : @

HPZHEX v1.10.04, COFF to HEX File Converter
Copyright (c) 1998, Hicrochip Technology Inc.

Errors H )
Warnings : @

Build completed successfully.

A

Al

Figure 40

Making a Project with MPLAB-C17
MPLAB Project Tutorial Page 25 Revision B



Troubleshooting
If this did not work, check these items:

Select Project>Install Language Tool... and check that MPLAB-C17 and MPLINK are pointed to the
MCC17.EXEandMPLINK.EXE executables.

Install Language Tool
Language Suite: |Micmchip j|
Tool Name: |[¥[SIYNEF) |
Executable: |[Z:\H[Z[Z\hin\mcc1?.exe | Browse |
¥ Command-line " Windowed
(114 I Cancel | Help |
Figure 41
Project Window
Open the Window>Project window. It should look like this:
Project Window M=l E3
Project Listing N
Path: C:\MCCAEXAMPLESYADY,
Project Hame: AD.PJT
Target: AD _HEX
Tool Suite: Microchip
Processor: PICA7C756
Development Hode: Simulator
Target Data
File List: AD .0;CBS17.0;IDATA17 . 0; INT?56L .0;P17C756 .0 ;P17C756L .LKR;
Build Tool: HMPL IHK
Hode: AD.0O
File List: Ab.C;
Option String: fu2;/Hs;
Build Tool MPLAB-CA7
Node: Ab.C
Dependency List:
AD.H
Hode: cos17.0
Path: C:NMGCALIBY
Hode : IDATA17 .0
Fath: CiNMGCALIBY
Hode: INT756L .0
Path: C:\MCCALIBY
Hode = P17C756 .0
Path: C:NMGCALIBY
Hode : P17C756L .LKR
A H 4

Figure 42

Summary of Setting Up MPLAB-C17 Projects

Here is a quick list of the steps to set up a new project as described above:
« Create new project with Project>NewProject

e Set project Node Properties to MPLINK

e Add Source files, setting language tool to MPLAB-C17 or MPASM

e Add Pre-Compiled Nodes (.O files and .LIB files)

e Add Linker Script node

Making a Project with MPLAB-C17
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Making a Project with Hi-Tech PIC C

This tutorial will show you how to use Hi-Tech’s PIC C compiler with projects in MPLAB to build
applications. If you have followed along the previous tutorials, select Project>Close Project.

Set Development Mode
Set Options>Development Mode to MPLAB-SIM simulator and select the 16C77 PICmicro for this
example.

Development Mode [ <]

itor Only 11 imulator
~ Editor Onl > SIMICE Simul
Pacessoi| PIC17C756 ]| #asessee|Pici 20508 =
<’ MPLAB-S5IM Simulator Lo Fagr |COM2 j
Processor: | PIC1GCY7 j| T 57600 j

» PICMASTER Emulator SRR
141 Porr o |

S 268 > 288 o 218 o gig | oW L

ao6n oS 318 HE | Baud

Reset I Cancel |

Figure 43
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Install PIC C Language Tools
Make certain that PIC C is installed correctly
should be set to something similar to this for

in MPLAB. The Project>Install Language Tool dialog

the HI-TECH tools (your executable path may be different):

Install Language Tool
Language Suite: |HI—TE[ZH jl
Tool HName: |PIE—C Compiler jl
Executable: |C:'\HT—P|E'\BIN\PIEE_EXE | T Browse |
(¥ Command-line " Windowed
1] 4 | Cancel | Help |
Figure 44
Install Language Tool
Language Suite: |HI—TE[ZH jl
Tool Name: |PIC-C Linker =
Executable: |C:'\HT—PIE'\BIN\PIEE_EXE | “HBrowse
(¥ Command-line " Windowed
1] 4 | Cancel | Help |
Figure 45
Install Language Tool [ x|
Language Suite: |HI-TECH j|
Tool Hame: |P|C—C Aszzembler j|
Executable: |C:\HT-PIC\BIN\PICE.EXE | “Hrowse
' Command-line " Windowed
0K | Cancel | Help |
Figure 46

Use the Browse button to point to PICC.EXE

on your system for the compiler, linker, and assembler.

Making a Project with Hi-Tech PIC C
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New Project
Select Project>New Project and select a directory for a new project, then type in its name. Name it

SAMPLE.PJT in the\HT-PIC\SAMPLES directory.

Mew Project
File Hame: Directories: | (1] 4 I
|sample_pit | | c:\ht-picksamples
Cancel |
e e &
3 ht-pic
&5 samples
List Files of Type: Drnives:
Project Files [*.pit] j I = c: ﬂ
Figure 47

After setting the project name, press OK and the Edit Project dialog will be shown.

Edit Project BE

— Project

Target Filename

|sample. hex |
Include Path
| |
Library Path
| |

Linker Script Path

Cancel

Help

dd!

Development Mode: |HPLAB-5|H. 16C77 | Change...
Language Tool Suite: HI-TE[ZH jl

— Project Files

sample [.hex] Add/Node |
Lopy Node |
[Melete Node |
Build Hode |

Hiode Pmpertiesl

Figure 48

Make sure to set the Language Tool Suite to HI-TECH.

Making a Project with Hi-Tech PIC C
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Set Project Options

Select the name of the project in the "Project Files" dialog of the Edit Project Dialog and press "Node
Properties.” Set the language tool to "PIC-C Linker" and check the “Generate Debug Info” check box.
Type in “Microchip” in the Data column as shown below:

Hode: | SAMPLE HEX j| Language Tul:ll:| PIC-C Linker j|
— Options
Description I I I I I Data =

Informational messag ) Quiet 2l Verbose —
Strip Local Symbols =1 On

Generate Debug Info ¥ On Microchip|
Hex Format ¥ Intel 2 Motorola

Generate binary outpt = On

Append Errors to file &1 On

Error file 1 On

Map file 1 On

Display Complete Me 1 On

C id Line
[-G -INTEL -16C77 -05AMPLE.HEX |

Additional Command Line Dptions

1] 4 I Cancel | Help

Figure 49

NOTE: The Node Properties dialog shows the command line switches for the tool, in this case PIC-C.
When you first open this dialog, the checked boxes represent the default values for the tool. For this
tutorial, only the debug info setting needs to be changed. Refer to the Hi-Tech documentation for more
information on these command line switches.

Select “OK” in the Node Properties Dialog to return to the Edit Project Dialog.

Add First Source File
Select "Add Node" from the Edit Project Dialog. Add the sourceSitdyIPLE.Cfrom the
\HT-PIC\SAMPLES directory.

When the file name is shown and selected in the Add Node dialog, press "Node Properties.

Making a Project with Hi-Tech PIC C
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Set up this dialog this way:

e Set the “Language Tool” to PIC-C Compiler

e Check the “Generate Debug Info” box

e Enter “Microchip” in the “Generate Debug Info” Data column.

Mode Properties E

Hode: | SAMPLE.OBEJ j| Language Tul:ll:| PIC-C Compiler j|

— Options

Description | | | | Data 1=
Informational messag | Quiet 1 Verbose —
YWarning level 21 On
Strip Local Symbols 1 On
Generate Debug Info ¥ On Microchip
Local Optimizations 1 On
Global Optimizations *1 On
Include Search Path 1 On
Floating point for doul ™ 24-bit  °1 32-bit
Chars Are Signed 21 On
Strict ANSI Conforman=1 On
Define Macro 21 On -

Command Line
[-GMicrochip -D24 -16C77 -C |

Additional Command Line Dptions

Figure 50
The “Object filename” is set t6SAMPLE.OBJ automatically.

NOTE: The Node Properties dialog shows the command line switches for the tool, in this case PIC C. The
checked boxes represent the default values for the tool. For this tutorial, only the debug info setting needs
to be changed. Refer to the Hi-Tech PIC C documentation for more information on these command line
switches.
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Press OK, select tHRAMPLE.Cnode and use the “Copy Node” button to &dxC.C, DELAY.C, and
LCD.C with the same Node PropertiessSMPLE.C When you are finished, the project should look like
this:

Edit Project

— Project

Target Filename

|sample.hex |

Include Path Cancel |
Library Path Help |

Linker Script Path

Development Mode: |MPLAB—SIM, 16CF7 | Change. ..

Language Tool Suite: |H|—TEEH j|

~ Project Files

zample [ hex] Add Hode |
sample [_.c]
adc [.c]
delay [.c] Lopy Node |
led [.c]
[Melete Node |

Ewmid/Hode |

Hode Pmpeltiesl

Figure 51

Make Project

Select Project>Make Project from the menu to compile the application using the Hi-Tech compiler and
linker. A Build Results window is created that shows the command lines sent to each tool. It should look
like this:

Build Resulis =1
=

[Building SAMPLE _HEX...

Compiling SAMPLE.C:
Command line: “C:\HT-PICABIN\PICC.EXE -GHicrochip -D24 -16C77 -C C:\HT-PIC\SAMPLES\SAHMPLE.C"

Compiling ADC.C:
Command line: "C:\HT-PICA\BIMA\PICC.EXE -GMicrochip -D24% -16C77 -C C:\HT-PIC\SAWPLES\ADC.C"

Compiling DELAY.C:
Command line: “C:\HT-PICABIN\PICC.EXE -GHicrochip -D24 -16C77 -C C:\HT-PIC\SAMPLES\DELAY.C"

Compiling LCD.C:
Command line: "C:\HT-PICA\BIM\PICC.EXE -GMicrochip -D24% -16C77 -C C:\HT-PIC\SAMPLES\LCD.C"

Linking:
Command line: “C:\HT-PICA\BIM\PICC.EXE -GMicrochip -INTEL -16C77 -oSAMPLE.HEX SAMPLE.OB. ADC.OB.J DELAY.OBJ LCD.OBJ *

Hemory Usage Hap:

Program ROM: $0808
Program ROM: $85F1
Bank 8 RAM: $ae2p
Bank @ RAM: $o0070

4083y $0835 (53) words
$0803  $0213 (531) words
$pE2c  $08OD (13) bytes
$0875  $0806 (6) bytes

Build completed successfully.

KiN 2

Figure 52
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Troubleshooting
If this did not work, check these items:

Select Project>Install Language Tool... and check that PIC C Compiler and PIC C Linker are both pointing

to thePICC.EXE executable.

Project Window

Open the Window>Project window. It should look like this:

Project Window | _ (O] x|
Project Listing -
Path: C:\HT-PICASAMPLESY,
Project Hame: SAMPLE.PJT
Target: SAMPLE .HEX
Tool Suite: HI-TECH
Processor: PIC16CT7
Development Mode: Simulator
Target Data
File List: SAMPLE.OB.J;ADC.0BJ ;DELAY .0BJ;LCD.0BJ;
Option String: -GHicrochip;-INTEL;
Build Tool: PIC-C Linker
Hode: SAMPLE.OBJ
File List: SAMPLE.C;
Option String: -GHicrochip;-D24;
Build Tool PIC-C Compiler
Hode: SAWPLE.C
Dependency List:

DELAY.H

LCD.H

ADC.H
Hode: ADC.0BJ
File List: ADC.C;
Option String: -GHicrochip;-D24;
Build Tool PIC-C Compiler
Hode : ADC.C
Dependency List:

ADC.H
Hode: DELAY.0BJ
File List: DELAY.C;
Option String: -GHicrochip;-D24;
Build Tool PIC-C Compiler
Hode: DELAY.C
Dependency List:

DELAY.H
Hode: LCD.0OBJ
File List: LCD.C;
Option String: -GHicrochip;-D24;
Build Tool PIC-C Compiler
Hode : LCD.C
Dependency List:

LCD.H

DELAY.H
Al a7

Figure 53

Summary of Setting Up PIC C Projects

Here is a quick list of the steps to set up a new project as described above:
e Set up Language Tools for PIC C Compiler, Linker, and Assembler

* You may need to set the “Include File Directory\HI-PIC\H (or where PIC C

include files are installed on your system)
« Create new project with Project>NewProject

e Turn on “Generate Debug Info” for project node
e Set project Node Properties to PIC C Linker

» Add Source files, setting language tool to PIC C Compiler or Assembler
e Turn on “Generate Debug Info” for each source node

* Set “Generate Debug Info” Data to “Microchip” for each source node
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