BME361 Biomeasurement Laboratory
Instructors: Prof. Ying Sun, Dr. John DiCecco
Contributors: Eugene Chabot, Mike Opouszynski, Ryan Andrews, Tonya Ruggieri

Downloading and Installing MPLAB IDE v8.33

1.
2.

The free download can be found on the MicroChip website: http://www.microchip.com/mplab
Save the zip file somewhere you can easily access it, like the desktop

Opening MPLAB_IDE_8_33.zip

¥ou have chosen to open

() MPLAB_IDE_8_33.zip

which is a: Compressed (zipped) Folder
from: http:/fww1.microchip.com

What should Firefox do with this file?

O gpenar

(3): Save File

[[] Do this automatically for files like this from now on.

[ OK ] [ Cancel ]

NN

Ne)

11.

12.

13.

When the file is done downloading, select the “Open” option, which will direct you to extract the
files from the zipped folder.
Select Next, and then Next again until all files are extracted.
Click on the box to show extracted files, and select Finish.
When the MPLAB IDE 8.33 folder opens, double click on the Install MPLAB 8 33 icon.
If prompted for a security warning, select Run which will begin the InstallShield Wizard.
When the MPLAB Tools window appears, select Next, making sure that all previous versions of
MPLAB are uninstalled, all applications are closed down, and any anti-virus software is disabled
for the time being.
Select “T accept the terms of the license agreement” and click Next.
. For the sake of this class, select the Complete setup type to ensure all components of the program
are installed. Select Next.
When the Application Maestro License window appears, select “I accept the terms of the license
agreement” and select Next. Repeat for the MPLAB C32 License window, and select Next.
If the HI-TECH C PRO for the PIC10/12/16 MCU Family Installer window appears, select Yes,
then Next, and select “T accept the terms of the license agreement,” then Next again.
When the Component Installer window appears, select all available compilers and select Next.



Installing HI-TECH C PRO for the PIC10/12/16 MCU Family.

DI HI-TECH C"PRO for the
ocg PIC10/12/16 MCU Family

Please select components to install, and choose the installation folder, then elick Nextto
complete the installation.

Components marked with ** will be downloaded from the website.

** Freel - HI-TECH C PRO for the PIC18 MCU Family Compiler

** Freel - HI-TECH C PRO for the PIC32 MCU Family Compiler

C:\Program Files\HI-TECH Software\PICC\PROA\9.65

Space required: 51.8 MB Space available: 54809 MB

Onling help
Ordering Information
build 4410

[ < Back ]l Next I [ Cancel ]

14. You will be prompted to select a language (English). Select “Add to environment path” and
click Next, and then Next again when the program installer window for the PIC18 MCU Family
appears.

15. Select “Operate in Lite mode (all other options are only evaluation packages, or require a serial
number from a new PIC.

Repeat these steps for the PIC18 MCU Family:

Installing HI-TECH C PRO for the PIC18 MCU Family

I HI-TECH C® PRO for the
R occ PIC18 MCU Family

.

Please select components to install, and choose the installation folder, then click Nextto
complete the installation.

Components marked with ** will be downloaded fram the website.

**HI-TIDE Integrated Development Environment

* Freel - HI-TECH C PRO for the PIC10/12/16 MCU Family Compiler
**Free! - HI-TECH C PRO for the PIC32 MCU Family Compiler
C:\Program Files\HI-TECH Software\PICC-184PROAI.E3

Space required: 159.1 MB Space available: 54743 MB
Ondline help
Ordering Information [ < Back ][ Next ] [ Cancel ]
build 4044

16. When the HI-TIDE window appears, select Next, then “I accept the terms of the license
agreement,” and Next again.

17. In the next window, select the HI-TECH CJTAG Debug-Interface Driver and select Next. Select
English as the primary language, and add it to the environment path, then select Next.
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18.
19.

20.

21.

22.

In the final window, select the Run Java Runtime Environment Installer, and select Finish.
The J2SE Runtime Environment 5.0 Update 12 window will appear where you should select
“Typical setup” and then “Accept.” When this finishes, select Finish.

Select Next to install the HI-TECH C PRO for the PIC10/12/16 MCU Family, then “Operate in
Lite mode, and Next. After accepting the terms of the license agreement, select Next, and select
all of the boxes before clicking Next.

Select Next to install the HI-TIDE version 3.15PL2, Choose English, and add it to the
environment path. Select the HI-TECH CJTAG Debug-Interface Driver and select Next.

Select “Run HI_TIDE now” and then Finish. Repeat these steps for the PIC18 MCU Family

Installing the Right Drivers

1.

2.
3.
4.

After downloading the MPLAB IDE 8.33 on a new computer, a project may not be able to
compile until the right drivers are downloaded accordingly to that computer.

Go to Control Panel, then Add Hardware, and select Next.

Welcome to the Add Hardware will appear, select Next again.

Choose “No, not this time.” Then select Next.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
Windows will search for current and updated software by

looking on your computer, on the hardware installation CD, or on
the Win te Web site (with your permission).

Can Windows connect to Windows Update to search for
software?

O Yes, this time only
(O Yes, now and every time | connect a device
(® No, not this time

Click Next to continue.

Next > ]’ Cancel

5. Select the first choice given.



Found New Hardware Wizard

.I This wizard helps you install software for:

USE Device

\') If your hardware came with an installation CD

&2 or floppy disk. insert it now.

What do you want the wizard to do?

@® Install the software automatically (Recommended)
O Install from a list or specific location (Advanced)

Click Next to continue.

[ < Back ][ Next > ][ Cancel ]

5. The next window may ask to add the correct Microchip MPLAB ICD 2 Firmware Loader,
choose the correct one for your computer. Then select Next.
6. There should be two folder transporting material, it may take a few minutes, a message will

appear, then select Finish.
Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

Microchip MPLAB ICD 2 Firmware Loader

Click Finish to close the wizard.

Creating a New Project in MPLAB

1. Double-click on the MPLAB icon on the desktop. When it has finished downloading, go to
Project, Project Wizard, and click Next.

2. Make sure that the correct PIC is selected depending on the one you are working with and select
Next.

3. In the next window, select the correct Active Toolsuite (in this case B Knudsen Data CC8E) and
make sure that all of the toolsuite contents are made available, meaning none of them have a red
“X” next to them:



' Project Wizard @

Step Two: [-1
Select a language toolsuite

Active Toolsuite: \ B Knudsen Data CC8E v ‘
Toolsuite Contents
MPASM ‘

MPLINK
CCSE C Compiler

Location

uments and Settings’ ason Bowman'ky DocumentshTonya\CCBE . EXE| ‘ [ Browse... ]

Store tool locations in project

[ Help! My Suite Isn't Listed! ] [[] Show all installed toolsuites

[ < Back ][ Next > ][ Cancel ][ Help ]

If any/all of the toolsuite contents are not available, you must select Browse to search for their

locations. If you are still having trouble finding their locations, the following locations can be used
for the MPASM, MPLINK, and CC8E C Compiler:

MPASM: MPASMWIN.exe
MPLINK: mplink.exe
CCB8E C Compiler: CC8E.EXE

*Note: It is helpful to copy these folders into one folder so that each time you start a new project
they can be easily retrieved.

4. After clicking Next, select Browse to choose the folder where your new project will be stored, as
well as the name of your new project itself.

5. When prompted to add certain files to the project, make sure to include the header file
“18F452.H” and the linker file “18f452.1kr.” Select Next. A summary window will appear, and
after reading it over to check for any errors, select Finish.

6. A new workspace has been created, and your new project has been added to it.

Working Within the Workspace

1. Ifyou see a blank grey workspace, go to the View menu and select both Project and Output. In
the Project window, you should be able to see both your header and linker files.

2. Select Programmer >> Select Programmer and check off the MPLAB ICD2 option.

3. To add your source file (C file) to the project, right click on Source File, then add the
appropriate file.



» example_project - MPLAB IDE v8.30 - example_project.mcw

File Edit View Project Debugger Programmer Tools Configure ‘Window Help
|josd | smajsawan 2| o' @ B e @ | @ | Checksum: 0x82d8
J R RoRo R RS RL £ ) @

= ([ example_project.mcp I

3 source
« af:; ;::;tfls”bf"'“'”' Build | Version Control | Find in Files | MPLAE ICD 2|
(X3 Object Fiies
(3 tibrary Files

= (23 Linker Script
[= 184520k
(22 Other Files

<) I | 3
2 Symbols

MPLABICD 2 PICI18F452

Try to store all your related header files, linker files, source files, and toolsuite contents in the same

folder so as to avoid confusing the programmer.

4. Go to the Configure menu and select Configure Bits. This is important to do for every single
new project that you build, and failing to do so will cause most of the errors users encounter
when working on a project. The bits should be configured as follows:

M Configuration Bits

Configuration Bits set in code.

Address | Value l Category l Setting
300001 21 Oscillator XT
Osc. Switch Enal Disabled
300002 oF Power Up Timer Disabled
Brown Out Detec’ Enabled
Brown Out Voltas 2.0V
300003 Watchdog Timer Disabled-Cont:
Watchdog Postsc: 1:128
300005 CCPZ Mux RC1
300006 Stack Overflow . Enabled
Low Voltage Pro Disabled
300008 Code Protect 00! Disabled
Code Protect 021 Disabled
Code Protect 04l Disabled
Code Protect 06l Disabled
300009 Code Protect Boi Disabled
Data EE Read Pri Disabled
300004 Tabhle Write Pro Disabled
Table Write Pro Disabled
Table Write Pro Disabled
Table Write Pro Disabled
30000B Config. Write P: Disabled
Table Write Pro Disabled
Data EE Write P: Disabled
30000C Table Read Prot: Disabled
Table Read Prot: Disabled
Table Read Prot: Disabled
Table Read Prot: Disabled
30000D Table Read Prot: Disabled




Make sure to check “Configure Bits set in code” so that this configuration remains constant throughout
the use of your project.

Constructing your Circuit and Connecting the Programmer

A schematic for the circuit is shown below:
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*Note: Before connecting the PIC, plug in the battery and test to make sure the correct voltages are
visible at the appropriate locations. A clear sign that the wrong voltage is being supplied to the PIC is
the D/A converter will heat up very rapidly. Supplying the wrong voltage to the PIC can permanently
damage it, so continually check voltages throughout your use to prevent this from happening.

Assuming you have built the circuit correctly, connect your 9V battery again. You can now connect the
programmer to the circuit. While in the workspace check to see that in the Output window the MPLAB
ICD 2 has successfully connected:

(T 10/ ]
Buld | Version Contol | FindinFies MPLABICD 2 |
Auto-connect not enabled - Not connecting (Try enabling auto-connect on the ICD2 settings pages.) Al

Connecting to MPLABICD 2

..Connected

Setting Vdd source to target

Target Device PIC18F452 found, revision = c0
..Reading ICD ProductID

Running ICD Self Test

..Passed

MPLAB ICD 2 Ready




When you are ready to program the PIC microcontroller, connect your 9V battery to the circuit and save

your workspace. Then select the down-latch

from the various tabs located at the top of the

workspace, and then Build
saying “BUILD SUCCEEDED.”

. If programming has succeeded, the output window will validate it by

To disconnect the programmer using the workspace, select the up-latch £ v from the various tabs
located at the top of the workspace. You can now disconnect the battery, and unplug the MPLAB ICD 2
Programmer from the circuit.

Troubleshooting Programmer

Here are a few tips to help you if you encounter problems in programming your PIC, or even just
compiling your source code:

You cannot connect to the MPLAB ICD 2 (USB):

EBX

1. Make sure your battery is plugged in correctly, and has at least 8.2V.

2. Check to see that the connector pins are oriented in the correct direction (test this by reversing
orientation of the connector pins).

3. Unplug the USB extension from the computer and reinsert, try connecting again.

4. Go to Programmer >> Settings >> Power, and make sure that the power target circuit is
coming from the battery, not the programmer itself by unselecting the box:



} MPLAB ICD 2 Settings @@

| Limitations |l Versions Il ‘Warnings |

| Status | Communication I Power [ Program | Program2 | }
Target Vdd 0.00
Target Vpp 0.00 [ Update ]
MPLAB ICD 2 Vpp 0.00

Yalues are updated on connection, requests to update, and power
setting changes

[C] Power target circuit from MPLAB ICD 2

Warning! When supplying power, ICD2 provides 5Y Vdd. If your
application is not 5Y tolerant do not instruct ICD 2 to power the 3
target circuit

Warning! This is a tool setting not a project setting. (For historical
reasons.] ICD2 will provide 5% VDD until this setting is turned off,
even if you switch projects or parts.

l 0K ][ Cancel ] Apply

5. In Programmer >> Settings >> Communication, make sure that the USB device is selected for
the Communication Port.

You are connected to the device, but are unable to successfully compile your source code:

& ADDA - MPLAB IDE v8.30
Fie Edt View Project Debugger Programmer Tools Configure Window Help

JDD“EIH,!E\@M-&]I.?H S S EB @O |5 | Checksum: 0xB2cd
|roamnimzos Fioe

= appamew [~ [O)[X]

= (3 abpamep
=3 Source Fies M Output
AD_DA.c 0
= (3 Header Files
18F452.H Clean: Deleting intermediary and outputfiles.
(22 Object Files Clean: Deleted file "C\Documents and SettingsiJason BowmanDesktoptADDAVKD_DAHEX".
Clean: Done.
g Library Fies Executing: "C\Documents and SetlingsiJason Bowmanihy Documents\Tonya\CC8E.EXE" AD_DA.c -CC-INHX32 -p18F452 -a -L -Q -V -FM
(3 Linker Script CCSE Version 1.1B. Copyright (c) B Knudsen Data, Norway 2001-2005. No. 1889
[= 18rasz.ke ——> STANDARD edition. 8-24 bit int, 24-32 bit float. 128k code words

(3 other Files AD_Da.c
{

Buld | Version Control | Findin Files | MPLAB ICD 2|

**xTHROtE=0: 77 disable timer interrupt

(2] Fies | %2 symbols Error[1] C:\Docunents and Settings\Jason Bownan\Desktop\ADDANAD DA.c 32 : Syntax error (The expressior
the approxinate position where CCSE gives up. The documentation
should be checked if the cause is not obvious)

Error options: -ew: no warning details -ed: no error details -el: list details
BUILD FAILED: Tue Jun 23 11:20:44 2009

MPLABICD2  PIC18F452 : novzdcc

1. In the output window, there will be at least one Error Message (blue text). You can double-click
on the word “Error” which will direct you to the exact line where the error occurs. After fixing
each error, re-compile and debug until no more errors are shown.

2. If this does not work, save the C-file, remove it from the project window, and add it again to the
project. When you double-click on the file, make sure the correct version of your source file
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opens up in a new window. If not, an older version of the source file has been trying to compile
while you’ve been making changes to the newer version.

You are connected, and the source code compiles, but programming still fails:

1. Check to make sure your PIC is not reversed on your breadboard, if it is, immediately disconnect
the battery to prevent damaging the PIC and/or your breadboard.

2. Try replacing the PIC with a new one. In the case that this works, the PIC you were using is
damaged.

3. Review your breadboard for loose connections, short circuits, broken components, and
overheating.

4. Try replacing components with new ones in the case that some are broken or are not working
properly. This is especially relevant to the 7805 5V regulator because if this component does not
work properly, you can potentially damage your PIC and breadboard when it overheats.

5. As a last resort, rewire your breadboard in a new location (i.e. lower right-hand corner) to avoid
defects or bad connections.

In order to view the results of your program on an oscilloscope, you must connect a D/A (Digital to
Analog) converter chip. Notice that pin 2 of the PIC is the output pin, and can be directly connected to
the oscilloscope. The schematic for the circuit is shown below:
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PIC18£452 Circuit

Your circuit programmed successfully, but you are not receiving the correct (or any) response from the
output pin:
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Check to make sure your battery is plugged in and has enough voltage (at least 8.2V). If you
notice that your battery’s voltage is dropping quickly during use, check your breadboard
connections to find the source of the battery’s drainage.

Make sure that the up-latch in the MPLAB workspace is selected, which will disconnect the ICD
2 connector from the circuit and allow the output to be seen.

Disconnect and reconnect the cables from the oscilloscope to ensure they are connected properly,
and perform a probe calibration which is located on the oscilloscope.

. You should also make sure that the probe tips are not damaged or oxidized, and replace them if
they are.

Check and recheck your source code. Even if compilation and programming succeed, your code
may not work as expected. Review for infinite loops, faulty switch-statements, and unused
variables. Just because your program compiles does not mean it will do what you want it to do.
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