SULI2DULSUT] SUDISAG 2 [DIIUDYIPN JO J00YIS ‘QUA] uodn 2]3SpImMaN Jo AJ1s.1041u))

Stage 2 Mechatronics - Lab Notes

Stage 2 Mechatronics - Lab Notes

Sty

S]]y JPUO1SSDJ04J SULIDIUISUT] [DITUDYII P\




WS

Mechanical Engineering Professional Skills
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Mechanical Engineering Professional Skills

MPLAB IDE - Stage2MechLab

Starting with an existing project

Open the Stage2MechLab project file (on the D: or E: drive).
If MPLAB complains about write permission at this point, just click cancel.
Use ‘Save Project As...” to save the project to a folder on your H: drive.

. » Libraries » Documents » » Sta echla
Qj Libraries » D MPLAB » Stage2MechLab

Organize v Burn New folder

/¢ Favorites Documents library
Desktop Stage2MechLab
B Downloads Name . Date modified

| Recent Places
L] led.c 05/09/2010 08:50

|| led.h 05/09/2010 08:53
|| main.c 13/09/2010 13:14
16/09/2010 10:59

4 Libraries

;'-1 Documents

3 : ser.c
(JJ Music —

S Pictures : 07/09/2010 06:48
é Videos Y stage2MechLab 13/09/2010 13:24

Arrange by: Folder ¥

Size

C File
C File
H File
Microchip MPLAB.Project

db.mcs

=l

8 Computer (DATADES B stage2MechLab Size: 1.73 KB

|| user.c

Date modified: 13/09/2010 13:24

hip MPLAB.Workspace

€ Network || userh 05/09/2010 13:00

10 items Offline status: Online
Offline availability: Not available

H File
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Mechanical Engineering Professional Skills

MPLAB IDE - Choosing the Programmer

Once the compiler has created the binary program, this needs to be transferred to the PIC.
One tool for doing this 1s the MPLAB ICD 2 which can connect to the computer via USB.

M MPLAB IDE v8.56

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

Select Programmer » v None -k

D H|s:aEd | 24

=

A.] Output 2 MPLABICD 2
Build | Version Control | Find in Files 3 Starter Kits
4 PICkit 3
5 MPLABICD 3
6 AN851 Quick Programmer Beta
7 PICkit 2
8 MPLAB PM 3
9 REAL ICE
10 PRO MATET
11 PICkit 1

[
LA

|
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Mechanical Engineering Professional Skills

MPLAB IDE - Configuring the 1ICD2

Before continuing, check the settings.
MPLAB may start the Wizard automatically. If so:
¢ choose USB as the connection method
e power is supplied to the device, not the ICD2, and
e leave everything else as the default.
It 1s best if MPLAB does not connect automatically to the ICD 2 programmer.

MPLAB IDE v8.56

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

O & B2 A4

~

# | Output

Build | Yersion Control | Find in Files

Connecting to MPLAB ICD 2

ICD0019: Communications: Failed

IbD0021 : Unable to connect with N
MPLAB ICD 2 ready for next opers

|

A Untitled.. | o | @ || = |

] =>.

Select Programmer
MPLAB ICD 2 Setup Wizard...

Program
Read

Verify

Erase Part
Blank Check

Read EEPROM

Release from Reset

Hold in Reset
Abort Operation

Connect

Download ICD2 Operating System

|
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Mechanical Engineering Professional Skills

MPLAB IDE - Configuring the 1CD2

N

File Edit View Project Debugger Programmer Tools Configure Window Help

| DeW|sma | sAAR 2| - ded

e

J Checksum: 0xffff

& Output

| Build | Wersion Control | Find in Files | MPLAB ICD 2

Connecting to MPLAB ICD 2

ICD0019: Communications: Failed tc
ICD0021: Unahle to connect with kP
MPLAE ICD 2 ready for next operatic

MPLAB ICD 2 Settings i i

-

@u cessfully.

] Untitled ... [ = |[ @ |[ 52 |

(2] Files | % Symbols

<|

l Limitations | Versions

Status | Communicaton | Power |

Connect Status

Mot Connected

Automaticall™agnnect at startup
Automaticallyswnload firmware if needed
Messages

Output to debug file

Self Test
Target Vdd

Module Vpp
MCLR Gnd
MCLR Vdd
MCLR Vpp

| Run Self Test |

ok ) Ccoma QL foon ] Do

MPLABICD 2

PIC16F917 W:0 zdcc

bank0
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Mechanical Engineering Professional Skills

MPLAB IDE - Connecting to the ICD?2

Since the MPLAB does not connect automatically to the ICD 2 programmer, we need to connect
via the menu. Do this before programming the PIC, but only after connecting the ICD2 to the
mechatronics board.

If MPLAB starts to download an operating system, that’s okay. (Check that ‘PIC16F917’ is
shown at the bottom of the MPLAB window; if not, follow the instructions at the end of this
document.)

¥ MPLAB IDE v8.56

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

O = - % Select Programmer v L
| n.| Output MPLAB ICD 2 Setup Wizard...

Build | Yersion Control | Find in Files | M Program :

Connecting to MPLAB ICD 2 Read .

ICD0019: Communications: Faileqd Verify _

) Erase Part

|bDUUZ1I Unahle to connect with h )
MPLAB ICD 2 ready for next opers Blank Check
Read EEPROM

Release from Reset

Hold in Reset

Abort Operation

ownload ICD2 Operating System

[EJ Untitled .. | o || @ || &3 w Settings...
|

[ ]
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Mechanical Engineering Professional Skills

MPLAB IDE - Successful Connection to 1CD2

"N

File Edit View Project Debugger Programmer

Tools Configure Window Help

| DBH|twmE | ZAadaN ?

5w O J Checksum: Oxffff

Buid | Version Control | Find in Files | MPLAB ICD 2

Connecting to MPLAB ICD 2
..Connected
Setting Ydd source to target

..Reading ICD ProductID

Running ICD Self Test

..Passed

MPLAB ICD 2 ready for next operation

Auto-connect not enabled - Not connecting (Try enabling auto-connect on the ICD2 settings pages.)

Target Device PIC16F917 found, revision = Rewv 0x4

] Untitled ... [ = |[ @ |[ &]

(] Files |01¥ Symbols

< |

MPLABICD 2 PIC16F917

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering
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Mechanical Engineering Professional Skills

MPLAB IDE - Stage2MechLab - Compiling

Py Stage2MechLab - MPLAB IDE v8.56 - Stage2M

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

0w |

A Qutput

Buld | Yersion

Auto-connect
Connecting to
..Connected

Setting Ydd s
Target Device
..Reading ICL
Running ICD &
..Passed
MPLAE ICD 2

r

Project Wizard...

New...
Open...
Close

Set Active Project
Quickbuild (no .asm file)

Package in .zip

HI-TECH C Manual
Build Cenfiguration

F10
Ctrl+F10
F11

e
E

4

v

annect on the ICD2 ¢

Build Options...
Save Project
# | Stage2Mechl Save Project As...
= Add Files to Project...
=] Stage2 _ .
.23 sout Add New File to Project...
. Remove File From Project
»
L Select Language Toolsuite... onfiguration Bits set in c
P Set Language Tool Locations... alue Fiel
Ell.t.l Hea Version Control... 30E4 0SC
- L[E) aEw T Y WDT

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering

Stage 2 Mechatronics - Lab Notes




WS

Mechanical Engineering Professional Skills

MPLAB IDE

My Stage2MechLab - MF

File Edit View Project Debugger Programmer Tools Configure Window Help

Stage2MechLab - Complllng

D@ m@ = dw s % 2 (Reicase <)) @ B @ O | BE | Checksum: 0x9330

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

rrogral space
Data space

EEPROM space
Configuration bits
ID Location space

“Build successfull *

u=ea
used
used
used
used

Jain | Ldb
Abh (
Oh
1h
(

Oh

]
)
0)
)
)

7
66
1
0

Or Zuuun woras
of 160h bytes
of 100h bytes

of
of

1h word
ih bytes

Running this compiler in PRO mode, with Omniscient Code Generation enabled,
produces code which is typically 40% smnaller than in Lite mode.
The HI-TECH C PRO compiler output for this code could be 742 words smaller.
See http://microchip htsoft. com/portal/pic_pro for more information.

Loaded HA\MPLAB\Stage2MechLab\Stage2MechlLab.cof.

5] Stage2MechLab..[ o |[ @ |[ =

=- CjinageZMednahnxp
E) C:I Source Files

D Library Files
CJOﬂmrﬁks

() Files | “ Symbols

1] Configuration Bits

Lo |[®@] =]

Configuration Bits set in code.

Address

Value

Field

Category

Setting

2007

30E4

0sC
WDT
PUT
MCLRE
CP

Oscillator

Watchdog Timer

Power Up Timer

MCLR Pin Function Select

Code Protect

Data EE Read Protect

Brown Out Detect
Internal-External Switch Over
Fail Clock Monitor Enable

INTOSCIO

Off

On

External

Off

Off

BOD And SBODEN Disabled
Disabled

Disabled

MPLABICD 2 X PIC16F917
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Mechanical Engineering Professional Skills

MPLAB IDE - Programming the PI1C

File Edit View Project Debugger | Programmer | Tools Configure Window Helg

D H! itwE | &= M Select Programmer »
[ MPLAB ICD 2 Setup Wizard...
# | Qutput
Build | Yersion Control | Find in Files | k
rrogram =pace Read C
Data space ) £
EEFPROM space Verify £
Conf igurqtion bits Exnerlinr C
ID Location =pace £
Blank Check
Running this compiler in £
produces code which is ty Read EEPROM C
The HI-TECH C PRO compile ¢
See http://microchip.ht=c Release from Reset 1

Loaded HAMPLAB\Stage2MechL Hold in Reset

Build successfull e Abort Operation

Connect

Download ICD2 Operating System E

s

A Stage2Mechlab..[ o |[ & |58  Oettings-

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering
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Mechanical Engineering Professional Skills

MPLAB IDE - Programming the PI1C

Carefully disconnect the ICD2 programmer from the Mechatronics board, and the program will

start.

Py Stage2MechLab - MPLAB IDE v8.56

File Edit View Project Debugger Programmer Tools Configure Window Help
DEL fE @M 0D ?

7~

# | Qutput

Build | Version Control | Find in Files | MPLAB ICD 2
..Erasing Fan

..Programming Program Memaony {(0x0 - 0x743)
Verifying...

..Program Memory

~Nerify Succeeded

Programming Configuration Bits

.. Config Memaory

Yerifying configuration memory...

| |Release ~|ci' @& [

MPLAE ICD 2 ready for next operation

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering
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Mechanical Engineering Professional Skills

PuTTY - Connecting via the serial port
putty - Starting the Application

G Jn < Do) » SmgerMechatomctab > || -

-

Organize v Include in library » Share with » Burn New folder == « [0 @

»

X Favorites Name Date modified Type Size
Bl Desktop . MechatronicsKit-CD 16/09/2010 10:17 File folder
& Downloads &P putty 15/09/201010:16  Application 444 KB

| Recent Pl — —
g, Tecent Flace File description: SSH, Telnet and Rlogin client

Company: Simon Tatham
- Libraries File version: 0.60.0.0
= Date created: 16/09/2010 10:17
| Documents Size: 444 KB
fJ‘) Music
k= Pictures

¥ videos

1M Computer (DATADESK

Gh Network

2 items
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Mechanical Engineering Professional Skills

PuTTY - Connecting via the serial port

Step 1: Configuration - Connection - Serial

Category:

&- Session Options controlling local senal lines
Select a senal line
Serial line to connect to COM1

Features Configure the senal line

£ Window Speed (baud)
" Aopearance Data bits B
- Behaviour

Translation Stop bits 1

Parity { None v J
Flow control {xo N/XOFE vJ

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering

Stage 2 Mechatronics - Lab Notes

14




AT

Mechanical Engineering Professional Skills

PuTTY - Connecting via the serial port
Step 2: Configuration - Session - Logging

: Features
13 Window

- Appearance

Behaviour
Translation

Session logging:
I Noos

@ All session output

Options controlling session logging

(") Printable output
() SSH packets

and raw data

Log file name:

putty log

Browse...

(Log file name can contain &Y, &M, &D for date, &T for

time, and &H for host name)

What to do if the log file already exists:

() Always overwrite it

(") Always append to the end of it

@ Ask the user every time
Flush log file frequently

Options specffic to SSH packet logging
Omit known password fields

[ Omit session data

Open Cancel

PuTTY i1s a very useful program for
communicating between computers, which
may be connected over the internet or
directly by a cable (as in this case).

The communication can be ‘logged’ (saved

to a file); this 1s done automatically, so
there 1s no need to press a save button.

You can choose where to save the session;
the default 1s ‘putty.log’ in the same folder
as the PuTTY program.

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering
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Mechanical Engineering Professional Skills

PuTTY - Connecting via the serial port

Step 3: Configuration - Session

#R PuTTY Configuratio

Basic options for your PuTTY session

Specify the destination you want to connect to
Serial line Speed
COM1 15200

Connection type:
=) Window (O)Raw () Telnet () Rlogin () SS |;

: earance
gzgaviour Load, save or delete a stored session

‘... Translation Saved Sessions

Selection

Default Settings

Close window on exit:
() Aways () Never (@ Onlyon clean exit

1@.' Cancel

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering
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Excel: Importing the session log
Step 1: File - Open...

Mechanical Engineering Professional Skills

J—
[x Open

@U" . « Data (E) » Stage2-Mechatronicslab »

- 1 e~ A 1 - 1
v | +y ‘ | Search Stage2-MechatronicsLab 0O |

ﬂ? Microsoft Office Ex

- Favorites
Desktop
& Downloads

S
=", Recent Places

4 Libraries
2] Documents
JW Music
k= Pictures

E Videos

/M Computer

File name: putty

Organize v New folder

it Name

. MechatronicsKit-CD

£P putty

Date modified Type

15/09/201011:34  File folder
15/09/201010:16  Apgli

|| putty

m

17/09/2010 15:54 @

- £ |

L)
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Excel: Importing the session log
Step 2: Text Import

Mechanical Engineering Professional Skills

-
Text Import Wizard - Step 1 of 3

The Text Wizard has determined that your data is Delimited.
If this is correct, choose Next, or choose the data type that best describes your data.
Original data type

that best describes your data:
- Characters such as commas or tabs separate each field.

- Fields are aligned in columns with spaces between each field.

Startimportatrow: 1 +| File origin: MS-DOS (PC-8)

Preview of file E:\Stage2-MechatronicsLab\putty.log.

7ecet
77744
78818
79891

=~v=EaaE=EmvE=Em=ma=ma=~a=~T

~ |(n |.:> |oo |m Ir-a

\ m

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering
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Mechanical Engineering Professional Skills

Excel: Importing the session log

Step 3: Text Import

-
Text Import Wizard - Step 2 of 3

[ P[]

| Treat consecutive delimiters as one

| Comma . EI

Text qualifier:
| space
| Other:

Data preview

This screen lets you set the delimiters your data contains. You can see how your text is affected in the preview
below.

3
77
78
73

< | 10

Cancel ]‘ < Back

..................................

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering
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Mechanical Engineering Professional Skills

MPLAB IDE - Creating a new project

=

Recycle Bin

=

Measurem...
& Automat...

MPLAE IDE
MPLAB IDE
v8.56

™8 MPLAB IDE v8.56.

File Edit View Project Debugger Programmer Tools Configure Window Help

D | hEg ZADIENL T o & 5w O Checksum: 0xffff

7

5 Output

Build [Velsion Control | Findin Files |

5] Untitled .. [0/

PIC16F917 : zdcc

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering
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Mechanical Engineering Professional Skills

MPLAB IDE - Selecting the Chip (P1C)

The C code needs to be compiled into a binary form that the PIC microchip can understand.
Since the C code does not define anything about the hardware, the compiler needs to know what
PIC (‘device’) the final binary program will execute on.

MPLAB IDE v8.56
File Edit View Project Debugger Programmer Tools ’ indow Help
TR IE TR L
7 Configuration Bits...
5] Qutput External Memory... -
Build | Version Control | Findin Files ID Memory... B
‘ Settings...

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering

Stage 2 Mechatronics - Lab Notes

22




WS

Mechanical Engineering Professional Skills

MPLAB IDE - Selecting the Chip (P1C)

)

File Edit View Project Debugger Programmer Tools Configure Window Help

|DEE|[ sl [ SHADEAR ?

J S"' =5 ed J Checksum: Oxffff

5] Output
| Build | Version Control | Find in Files| Select Device

S

TR [—'—"1

Device:

[ eyi

PIC16F917

<l

PIC16F874A
PIC16F876
PIC16F876A
PIC16F877
PIC16F877A
PIC16F88
PIC16F882
PIC16F883
PIC16F384
PIC16F386
PIC16F887
PIC16F913
PIC16F914

ﬂUnt'rtled...I::][El][sg] 6FOT0

(Bl PIC16F917

PIC16HV610
PIC16HV616
PIC16HV785
PIC16LF1516
PIC16LF1517
PIC16LF1518
PIC16LF1519
PIC16LF1526
PIC16LF1527
PIC16LF1823
PIC16LF1824
\— PIC16LF1825
PIC16LF1826
PIC16LF1827

(] Files ’Ol: SY“'deI

Mid-Range 8-bit MCUs (PIC12/16/MCP)

icrochip Tool Support

LABREALICE @ PICkit1
LABICD 2 @ PICKit2
LABICD 3 @ PICkit3

{OMPILER @ VDI

LABICD 2 @ PICkit2
LABICD 3 @ PICkit3

MPLAB ICE 4000 ICE/NCD Headers
@No Module @ No Header

m

[] [ Cancel ] [ Help ]

(| A
PIC16F917

W:0 zdcc bank 0
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