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Components of the work bench

P

FG: Function Generator, PS: Power Supply, M: Motor with encoder, HB: H-bridge, PK2:
PICkit 2, MCB: Motor Control Board. The PC is also part of the work bench.




How the components are interconnected
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Note: The setup allows to connect another motor to H-bridge board between pins Mj3
and My. Connector CN5-O/P can then be used to connect to I3, I, E3_4. But, as we
have only one QEI module on dsPIC30F4012, we cannot use encoder signal from that
motor. However, we can perform speed control by using armature current sensed at pin

15 of L298 similar to how it is being sensed at pin 1.
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Use MPLAB IDE: Open program in project

w Demo - MPLAB IDE vB.53 - Demo.mcw
Fle Edt View Project Debugger Programmer Tools Configure Window Help

J Debug vu?*ﬁﬂ%‘ﬁl@

|DEEH|iwE  =Aw AR ¢
J Checksum: 0x4db1

M Demo.mcw |Z”E‘[X‘

= 1 pemo.mcp
S (1 Source Files

finclude<p30£4012 h-
finclude "settings-prog.h’

_FOSC(CSW_FSCH_OFF & XT); // Te use the siternsl crystal
_FUDT(UDT_OFF!; // To disable the watchdey timer

i Chiect Files
void send datalint); /4 split the data by decimal digits (0 - &) 8 Uiy s
int AD_walue(): /4 decler the AD walue reading function E

double pulse: (0 Linker script
float V_s, dury, u, speed, pos, T R, Tese[2], West T[2], TF[Z], wf, |:_:p3of4012.g\d
float Fpwm, Kb, Ra; Other Files
=53

/f Deelare your varishles here
2

Ff FrEEsT Main Program

void maini]

1

Initialise your varisbles

= 50; // Filter cuv-off frequency in rad/sec

Files | % Symbols

dsPIC30F4012 oahsab [P0 dcnovac




Use MPLAB IDE: Insert controll

w Demo - MPLAB IDE vi

er code

Fle Edk View Project Debugger Programmer Tooks Cofigure Window Help

|DEE| ' mE SADAR ¢

lpebug v w H B w @S

B Ml of Lo

J Checksum: Ox4db1

Buid || Version Control | Findin Files | PICKit2

B[] = c\Documents and Settings\Admin\Desktop\Demo\main-prog.c

Initializing PICkit 2 wersion 0.0.3.63

Found PICKit 2 - Operating Systerm Yersion 2.32.0

Target power not detected - Powering from PICKit 2 ( 5.00V)
dsPIC30F4012 found (Rew 0x1004)

PICkit 2 Reach

-
I[l] = AD_valuel};// read the current
/isend_datail(l]};

Jimart_tx(3);

T(1] = 6%(512 4 T[1]1}/1024/4.7/3;
JFTIL] = B*(E1Z + I[1]1}1/102474.7;
ffIsense = ET(ELZ + I[1])71024/4.7/3;
IF[1] = {wE*T/(Z+wf*T))=(I(1] + I10]}
IF[O0] = IF[1];

Ito] = II1);

7/ send dataiIF[11#1000); // to send the filvered curremt
7

A4 IF[L]

+

iz the current instant of the filrered sensed current

#¥2%5 Your controller code Trman

7

goes in place of this hox

si mEEmmmammmaeas

PICKL 2 | dsPIC30F4012

oabsabIP0 dcnovac

J/u=T; ff for step input ensble this
iftu > 0.8 % V_s)
uo= 0.8 Vs;
else if(u < —0.8 * V_s)
u=-0.8* Vs
duty = wV_s;

to provide step of 7
/4 positive saturation
/4 negative saturation

prm_con duty) ;

uare_tx(3);
send_data{u*100); // sending 100 cimes the controller effect u

conbrol ends FRRTETmsEzmmEzameEi s

LATEbits. LATEE

Ln 23, Col 19 INS  WR

(42 -~ wESTI/ (2 + wE*T))*IF[0];

4/ update the FUM with respact ot the new duty racio

BEL

= [ pemo.mcp
(1 Source Files

main-prog.c

(2 object Files
(21 Library Files
1= (20 Linker Script
[= panfantz.gd
(23 ther Files

(2] Fies | #% Symbols




Use MPLAB IDE: Build project

Demo - MPLAB IDE v8.53
Fle Edt View Project Debugger Programmer Took Corfigure Window Help

/DS i mE SHADIN 2| ey VS HB@@| S
J Checksum: 0x4db1

- Damo.mow |?”E‘|z‘

M Output

Buld | Version Control | Find in Files o @ Derroumep
ivt 0xd 0x A
. S Fil
aiwt 084 0x Finclude<p30£4012 k- . =& opreThes
text 0=100 0x7 $ume e’ " sevt s pronht i preg.c
dinit Exggz g _FOSC(CSW_FSCM_OFF & XT):; // To use the external crystal Header Files
isr x8ba : =
__FOSC 0=xf80000 o _FUDT (WPT_OFF}; ¢/ To disable the watchdoy timex
—FUDT 0=£80002 i
wvoid send data(int); 47 split the data by decimal digits (0 - 3}
Total progran memory used (byte: int AD walueil: /7 decler the AD valus reading fumcrion
double pulse; * [ Uibrary Files
- . U float V_s, ducy, u, spesd, pos,T.R, Iest(2], West, I[2], IF[Z], wf, = [ Linker Script
ata Memory Usage float Fpwm, Kb, Da: [= paof4012.gd
section address alignnent ga: £ Other Files
T A P /4 Declare your variables here
nbss 0800 i
Ff *FFErr Main Program
Total dats memory used (byte: void asinn)
0
5 P
Dynanic Hemory Usage
F# Initialise your weriables
region address
——— e 50; // Filter cut-off frequency in rad/sec
heap i R
=tack 0850

Mamimun dynamic memory (byte

Executing: "C:\Program Filesi\MicrachipiMPLAE C30Main\pic30-binZhex,
Loaded C\Documents and SetingsiAdminiDesktop\Dema\Demo.cof.

Debug build of project"CA\Documents and SettingsiAdminDesktophDe
Preprocessar symbaol'__DEBUG' is defined.
Sat Jul 30 18:16:51 2011

BUILD SUCCEEDED

I

Files | % Symbols

& 3

dsPIC30F4012 oahsab [P0 dcnovac Ln1, Cal 1 INS | WR




DE: Select programmer

J Checksum: 0x4db1

acuments and 5 \Dacuments and Si A% Demo - MPLAB IDE v3




Use MPLAB IDE: Program dsPIC30F4012

» Demo - MPLAB IDE vi

Fle Edit View Project Debugger Programmer Tools Configure Window Help
/D tmE =@aw 08 2| ey vEEHB@O| S
J Checksum: 0x4db1

| mbamprgoztg £ og |

Program the target device|

Build | Version Control | Findin Files | PICKit2 I

Initializing PICKit 2 wersion 0.0.3.63

Found PICkit 2 - Operating System Yersion 2.32.0

Target power not detactad - Powering from PICKit 2 (5.00V)
dsPICI0F4012 found (Rev 0x1004)

FICkit 2 Reachy

#include<p30E4012. R~
ginclude "settings-prog.ht

_FOSC(CSW_FSCM OFF & XT): // To use the sxternal crystal
_FUDT(WDT_OFF); // To disable the watchdog timer

woid send_datalint); 4/ split the data by decimal digics (0 - 9) in 3 digit form

| int AD_valuei); /7 decler the D value reading funecion F Chject Files
double pulse; (21 Library Files
float V_s, duty, u, speed, pos, TR, lest(Z], West, I(Z], IFIZ], wf, errer; & 2 Linker Script

float Fpum, Eb, Ra;

£

/¢ Declare your varishles here
"

J4 *==rs Main Program

woid main)

{

[= paof4012.gd
Other Files

Ers

J/ Initialize your warisbles

ks

wf = E0; ¢/ Filter cuc-off fraguency in rad/zec
error = 0;

I[0] = 0; // Initisl past current

IF[0] = 0; // Initisl past filtered current
duty = 0.0;

w = 0; /f initialise the controller o/p

speed = 0.0; #4 Rad/sec

pos = 0.0; ## radians

T = 0.002; #f Sampling time in sec
Fpvm = 507 F# Pum Frequency in kHz

Vs = 1z.0; /f Power supply Volrage

TRIZD = 0 4/ D port iz configured as output port
LATD = 1: 4/ used for direction contrel

gqei setij; // Initialise the QBT settings (7] Files ¢ symbols

PICkit 2 dsPIC30F4012 oahsab [P0 dcnovac




How to read data

Start terminal . exe. Configure the GUI as shown.

0040204 - by Broy+ +

COMPot | Baudigte | Databits || Paiy | StopBits| Handshaking |
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= F M2 || 40 ¢ 38400 256000 i © mark © RTS/CTS +XON/KOFF,
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‘ Setfont p’;;ﬁ;sﬂg;“"“t p Eg‘:LF °;;:]°DmBH ,F% asciaele |[EJCTS [EADSR 0 &R ‘

. Rieceive
ClEsR | ResetGoner | [T3 2] Counter= 0 L ;‘lflfg stalog | Stoplag [ Dec [ Hex [ Bn ‘
 Transmit

CLEAR SendFile [~ CR=CR+LF

[ - Send ‘

| Transmit Macro:

] | [foo0 =] ™
| Llﬂ“‘“”” = .
| ;IE“‘“”” o .
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How to store data

e Click on Start Log button; provide a file name and location to store this file.

* Terminal v1.9b - 20040204 - by Broys+

~ COM Pt ~ Baudrats——————— ~ Databils| ~ Pariy—— Stop Bl | |- Handshaking
_Cowect || @cowy | coe0 o oMon C oS0 s Grome | gq || nne
Dissornest || £ EYE || 1200 19200 & 115200 || -  odd © RIS/CTS
T oo | oo om0 ¢ 2000 o Cooven | C15 || HONAOFF
= & cHldE ||« 4800 ¢ asan0 ¢ 285000 © mak © RTS/CTS + XONAXOFF
Quit C oW | Coes00 ( SE000 ¢ custom | 8 oopace | C 2 ¢ RTSonTX
ks I~ AuoDis/Comet [~ Time  customBA FisClear — - —
s | [ R L for 2] Lo | 2ot Bk S0 =R

Recer
cusn | _pesncomn [ [12 3] Camtor-0 o EBC

Select log file

Lodk in:

2] exps _with_C_with digf.lag
] exps_with_diaF_a.log
2] expS_with_digiF_orly log

~Transmit
CLEAR SendFile I” CR=CR+LF

| Transmit Macr

Open I

Files of type: [ Log fes [*log] ~ Cancel

|Disconnected [P 794945 Tx 0 [ [
/s Start ¥ Gmall - Inbox - si,..

} Figure 1

e Hold down reset button on MCB; click on Connect button on terminal . exe.

e Release reset button; read in data for a little longer than t; of your control sytem.
e When done, click on Stop Log button on terminal.exe.




How to plot data

e Let log file created by terminal . exe be testdata. txt.

e Remove the parts of the text from the beginning and end of the
file that is not the data about variables of interest from the uC.

e Place m-file readplot.m in folder that contains testdata. txt.
e Start up GNU Octave in this folder.
e Execute readplot.min GNU Octave.

e If plots have problems appearing, apply correction given in
readplot.m.
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