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ABSTRACT

This Project use computer interfacing to control the programming of microcontroller
control use the MATLAB 7.0 program to interface by port com or RS.232 for interchange the
information between MATLAB program and Microcontroller. This for control balance machine
and process data from sensor by using microcontroller send the information to the MATLAB 7.0
program for show data to monitor,

The resull of this project is the program dala show to receiver form microcontroller and

send control signal to microcontroller
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2.3.3 17398919 MATLAB

Tnsaarivvealusunsu MATLAB lsznendas 5 dalng fe

1. Mu11)sunsy MATLAB (The MATLAB language)

MATLAB (fuTilsunsunmndugeiildnougy fow statements Hefdu Tnsaaths
doyadunnaeriyn uazdnvazlusunsuly MATLAB  indusenuy Stucture
Programming 1t2% Object-Oriented Programming ﬁﬂﬁﬂm%uuiﬂmnsnﬂmmﬁﬁmjuq«fia
WoufumsdouTasinsugawndus Wy C, Fortran, Java, Basic (fudu

2. aoniineinasulun1591914993 MATLAB (The MATLAB working environment)

4 ad o
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wishbunsuwes dselumifindniiffemssantsdaualu Workspace  n1svideyanie

] ¥
& 2 1 =

misiwr s eenmenguueanieaiioangil fvzlddmiuiann fams arsaey
anufianmnveaTisunsy (debugging) A 14T ouaY

3. Waddulumssnnamendinaans (The MATLAB  mathematical function

library)

MATLAB v&itlaus3via il lunisfnned1anfiavne 9 sine , cosine , iag
fundadadon Tavausoildszgndldiiuiteidunie lausSmudruiuen laus3i
WfueyTaoiialil W Aaidulunism cigenvalues 1 cigenvectors  n13uundtlsenen
uazdnnlsznovvsamainddawiianeg msdmnmideya msmanudwatv wazms
udlgymvesssuuaumadadufithiigmvodnaviing dudu ildlsunsy
MATLAB  §ilsndudmfunis 1demndluinnunauaznsouagulusoasioaveans
fan i 1duiniu

4. Handle Graphics
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5. The MATLAB Application Program Interface (API)
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Qﬂmm‘nu‘ua'n UART (Universal asynchronous receiver {ransmitter)
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Sender Receiver
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Pin  Description

1 Proteclive ground

2 Transmitted dat (TxD)

3 Received data {(RxD)

4 Request to send (RTS)

5 Clear to send (CTS)

6 Data set ready (DSR)

7 Signal ground {(GND)

8 Data carrier detect (DCD)
9/10  Reserve for data testing

11 Unassigne d

12 Secondary data carrier detect
13 Secondary clear to send

14 Secondary transmitted data

15 Transmit signal element timing
16 Secondary received data

17 Receive signal element timing
18 Unassigned

19 Secondary request to send

20 Data terminal ready (DTR)

21 Signal quality detector

22 Ring indicator

23 Data signal rate select

24 Transmit signal element timing
25 Unassigned

9IRDIUY DB-25 nazihivesvid g [minmidesnnueamuuidmiy
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Pin  Description

5
\ L | Data carrier detect (DCD)

2 Received data (RxD}

3 Transmitted data (TxD)

4 Dala terminal ready (DTR)

5 Signal ground (GND)

6 Data set ready (DSR)

7 Request to send (RTS)

8 Clear tosend (CTS)

9 Ring indicator {R1)

>
o

1 2.14 I@0ULY DB-9 LoEHTNUBIUIAIA

aoh

De

h'd

Tuszuw R$-232 Svmaq A waiel
I. DTR (data terminal ready) iiuanodmsunmsyiusudinan DTE T DCE
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3.2.2 1903148 MYUBY ET-AVR STAMP ATMEGAG64

o - o of] L3 -]
dhuuefaluaszga AVR vesuiim ATMEL seniun Insaadradiuuedavinaidn

Hosemnirlihlszgndde 149 nielddordhiu PROJECT BOARD 14 lumsasiesna

293199 N 1A

« 14 MCU nsza AVR 18§ ATMEGAG4-16AT LAY 64 PIN TQFP

» MUIUAWI UYL FLASH Y19 64KBYTE, RAM 4KBYTE 1ing EEPROM

IKBYTE » 19 X’ TAL 16MHz

« 5995ums Tlsunsudne Mcu 14 2 uuu

»
1. 1 SPI Tavldgm ET-AVR ISP Tumnnlszwiia 1947 PRINTER PORT

2. WU ITAG Taul9ya ET-AVR JTAG (R$232) V1.0 (§unnsa ET-AVR

o 0o o
START KIT) a1son1l o lusunsy uazvinisatinuuuisoalngd

« 53 /O PIN fnsaden 10 seau 5v 18

« 10 BIT A TO D 97424 8 CH, USART 91121 2 CH, SPI iU 1 CH, 12C

$149U 1 CH, TIMER/COUNTER 8 BIT $1M74 2 CH, TIMER/COUNTER 16 BIT

914U 2 CH, 8 BIT PWM 9142 2 CH, WATCHDOG TIMER, REAL TIME

COUNTER
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MANUIN N

Source Code ¥0<1U51R53 MATLAB
1. Souree Code voarsisuldamulsznoudae
1.1 Source Code Wani4 bafblm00
function bafblm00(obj, event)
w = obj.UserData.w;
state = obj.UserData.slate;
y = obj.UserData.y;
out = fscanflobj);
ntout = out(1:end-2);
xI=1:1:61;
yl=zeros(1,61);
r=0;
t=0:1:15;
if state ==

switch lower(ntout)

case {'info'} % % fl‘i’l’ﬂgmi’ﬁ
disp(ntout);
case "Testing' %% I3 UNANOL

fprintf{'Start testing please wain(\n');
bui=0;

case 'npos’ %% VIUIUAWNUY
fprintf(’'Number of pos=");

state = 1;

case 'nloop’ %% 914U

fprintf('Number of loop="),
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state = 2;

case 'sdata’ %% UMydedoya
disp('receiver data from AVR board)),
state = 3;
hO0=axes('position’,[0.05 0.4 0.9 0.5]);
showdata5(t,0bj);
set(h0,'XTick',[0:1:15]);
set(h0,’XLim",[0 15]);
set(h0,"X TickLabel ['PO'; P12 P3', P4 PS' PG PT PO P 1Y, P2 P3' P4 PS ' P6 P T'])
set(h0,'YLim',[-1024 1024]);
t0=title('Plot Data 8 point,5 group is
Red=New,Blue=01d1,Sky=01d2,Magenta=01d3,Green=01d4");
set(10,'FontSize',15);
showdatad(t,obj);
showdata3(t,obj);
showdata2(t,obj);

case "posting' %% UMIdRIR YU
cle
fprintf('Stop connecting to AVR Board\w');
fprintf{'Please wait to change mode Position\n');
fprintf{'Please stop machine\n');
fprintf{'Please enter startposin’);

startpos();

case 'anticlockwise' %% Huummﬁn
fprintf(’' Anticlockwise\n');

state=4;

o
case 'forward' %% VUM IVY

fprintf('Forward clockwise\n');



state=5;

case 'startposition’ %% rfhuqm‘s’m’fu
fprintf{'start position point 0000\n');

state=6;

case 'errorposition’ %% A3 AOUNLY Error
clc
fprintf{’Found Error position\n');

errorpoint();

y =) =
case 'stoppos’ %% nyamsdadeyaionaou Tvue
fprintf(’'Change Mode receiver data form AVR\n'");
receiverAVR();

otherwise
disp(‘otherwise1');

disp(ntout);

end
nfold = ntout;
obj.UserData.state = state,
elseif state ~= 0
switch state
case |

disp(out);

case 2

disp(out);

o w o
case 3 %% Wmauundeya dany uazwasans v

[m,n]=size(out);
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rdata=out(3:n);
disp(rdata);
x=n-9;
b=1;
a=l;
r=1;
fori=1:1:x
if rdata(1,i)=='k'
y(1,b)=str2num{buf);
buf=0;
b=b+1;
a=i+l;
end,
if rdata(l,i)~='k’
buf=rdata(a:i);
end;
end;
obj.UserData.y =y;
showdata L(t,obj);
hl=axes('position’,[0.05 0.1 0.9 0.2]);
- pl=bar(x1,yl);grid en
set(hl,'XTick',[1:1:61]);
set(hl,’XLim'[1 61]);
set(hl,'YLim',[0 1]);
ti=title('Plot Position");

set(t],'FoniSize',13);

set(h1,XTickLabel',['00',011/02;/03';04'705'106';07'/08109', 10 1112135 141541161718
Y19720521'5722'523', 241251262 728129'7305'3 1100 0150210351045 105°,06',07'5108';109'10
L1213 14 15116 175 18 197120%1211221123'1241251 262728



case 4 %% IMUAYBIMIUARIR UMY
~ point=str2num(out(8:9));
showposition(state,point,y1,x1);
fprintf('Position point=%d\n’,point');
if point==
showdatal_5(t,0bj);

end;

case 5 %% IMUAYBINISHARIR MUY
point=str2num(out(8:9));
showposition(state,point,y1,x1);
fprintf{"Position point=%d\n’',point’);
if point==0
showdatal_5(t,0bj);

end;

case 6 %% HAAIMSHILAS U
point=str2num(out(8:9));
showposition{state,point,y 1 x1);
fprintf{"Start position 0000.\n");
showdatal_5(t,obj);

otherwise
disp(‘otherwise2');

disp(out);

end
obj.UserData.state = 0,

end
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%%%%%%% %% %% %%% OLD DATA %%%%%%%%%% %% %% %% %% % % %%
ifr==1
copyw3(w,obj);
copyw2(w,obj);
copyw1{w,obj);
copyw(y,obj);
receiverAVR();
end;
VoYYV oYYV Yo Vo Y% Yo VYo Yo% %% %o % %% % %o %o % % % Yo % % % %o % % % %% % % % % % % % %
1.2 Seurce Cade Wariyu showdatal
function showdatal(t,obj)
y = obj.UserData.y;
%% %% %% %% % %% %% %% %% %% %% Converter %%%%% %% %% %% %% %% % %% %%
[m,n]=size(t);
fori=1:1:n
if i<=8
z(1D)=y(1,i);
end;
if i>8
z(1,i}=y(1,i-8);
end;

end;

%%%%%%% %% %% %% %% %% % % % % %% % % % % % % % %6 % % Yo Yo Yo Y% % % % % % % %% % Yo
%% %% % %%
%% %% % %% %% % % %% % %% % %% % %show new data%% %% %% %% % %% % % %% %%
plot(t,z,'r-);grid on
state=0;
hold off
%% %% %% %% %% %% % %% %% %% % % % %Y % % % % % % % % % % % % % %% % % % % %% % Y

%%%
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1.3 Source Code Han%u showdata2
function showdata2(t,obj)

w = obj.UserData.w;

%%%% %% % %% %% %% %% % % %% % % %% % % % % % % Y Y% % %o % % %0 % % % % Yo% % % % Y
%%%%%%%
[m,n]=size(t);
~ fori=1:1:n
if i<=8
z(1,i)=w(1,i);
end;
if i>8
z(1,i)=w(1,i-8);
end;

end;

%0%0% %% %% % % Y% % % Y% % Yo% % % Yo Yo% Yo Yo% Yoo % Yo Y% e % Yo % % Y% %% % % % % % %
% %% %% %%
%% %% %% %% %% %% %% %% %% Plot data old %%%% %% %% %% %% %%
plot(t,z,'b-.");grid on
hold on

Yo% VYo %6 %Yo Yo Yo Y Yo Yo Yo Yo Y Yo Yo Yo% %o %o % Yo % % Y %o Yo% Yo % % % % % Yo% % %% % % %% %

1.4 Source Code ﬂ\‘lﬁ‘ﬁ’u showdata3
function showdata2(t,obj)

w = obj.UserData.w;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
[m,n]=size(t);
fori=1:1:n

if i<=8
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z(1,i)=w(1,i);
end;
if i>8
z(1,i)=w(1,i-8);
end;

end;

%% %% %% %% % %% %% % % %% % % % %o % % Yo% % %% Y% % % % % %% Y% % % % % % Y% % % % % %
% %% %% %% %% % %% %% %% %% Plot data old %%%%%% %% %% %% %%
plot{t,z,'b-.");grid on
hold on
Y %e %Yo %% % %0 Yo% %% % Yo% %o Y% %% % %o Yo% % %o % Yo% Yo % % % %o % % % Y% % % % % % %% Y% %

1.5 Source Code ﬂaﬁ'ﬁ'u showdatad
function showdatad(t,abj)

w2 = obj.UserData.w2;

%% %% %% % %% %% % % %% %% %6 % %% %% % % % %% % % % % % %% Yo% % % % % % % % %% %
%% %% %% %
[m,n]=size(t);
fori=1:l:n
if i<=8§
z(1,1)=w2(1,i);
end;
ifi>8
z(1,i}=w2(1,i-8);
end;

end;

%% % %% %% %% %% % %% %% % %% % %% %% % % % % %% % %% % % % % % % % % % % % % % % % %
%%%%%%%
Y% %% %% % %% %% %% %% %% % Plot data old %% %% %% %% %% %% %%
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plot(t,z,'m-.");grid on
hold on
%% %% %% % % %% % % % % % % % % % % % % % % Yo % %% % % % % % % % % Y %% % % % % % % % Y %

1.6 Source Code ﬁ\‘lﬁ'l'i'u showdatas
function showdata5(t,obj)

w3 = obj.UserData.w3;

%%%% %% %% % %% %% %% % % % %% %% % % % % % % % % % % % %% % % % % %% % % % % % %
%%%% % %%
[m,n}=size(t);
fori=I1:1:n
ifi<=8
z(1,i)=w3(1,i);
end;
if i>8
Z(1,i)=w3(1,i-8);
end;

end;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%° 0%
%% %% % %%
%% %% % %% %% %% %% %% % %% Plot data otd %%%%%%%%%%%%%%
plot(t,z,'g-.");grid on
hold on
%% %% % %% % %% % % %% % % % % % % %% % % % % % % % %% % % % % % % % % % % % % % % % % % Y

1.7 Source Code War¥u showdatal_§
function showdatal 5(t,obj)
hO=axes('position',[0.05 0.4 0.9 0.5]);
showdata5(t,obj);
set(h0,' X Tick',[0:1:15]);
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set(h0,’XLim'",[0 15]);
se(h0,'XTickLabel',['P0'; P1'; P2y P3;'P4';P5' PG’ PT;PO:'P1'yP2' P3'; P4 PS' P& P7])
set(h0,"YLim',[-1024 1024]),

t0~title('Plot Data 8 point,5 group,Red=New,Blue=0Ild| ,Sky=0ld2 Magenta=0I1d3,Green=01d4");
set(t0,' FontSize',15);

showdatad(t,0bj);

showdata3(t,obj);

showdata2(t,obj);

showdata l(t,obj);

Source Code Waridu copyw
function copyw(y,obj)
W=Y;

obj.UserData. w=w;

Source Code W4t copywl
function copyw1(w,obj)
w=obj.UscrData.w;
wl=w;

obj.UserData.wl=wl;

1.10 Souour Code Wantu copyw2
function copyw2(w,obj)
wl=obj.UserData.wl;
w2=wl;

obj.UserData.w2=w2;

L.11 Source Code ﬂaff%'u copywl
function copyw3(w,obj)
w2=obj.UserData.w2;
wi=w2;

obj.UserData, w3=w3;



_ 1.12 Source Code WAty errorpoint
function errorpoint()
fprintf'Modify error\n');
load sl

fprintf(s1,'a\n");

1.13 Source Code Wansu receiverAYR
function receiverAVR()
load sl
fprintf{s],'a\n");

1.14 Source Code WaA¥U showpasition
anction showposition(state,point,y1,x1)
if point~=0

y1(1,1+point)=1;
al=33+point;
ifat<=61
yl(l,al)=1;
end,
end;
if point=—
yl(1,1)=1;
y1(1,33)=1;
end;
hl=axes("position',[0.05 0.1 0.9 0.2]);
pl=bar(x1,y1);grid on
set(pl,'BarWidth',0.2);
set(hl,'XTick',[1:1:61]);
set(hl,'’XLim',[1 61]);
set(hl,'YLim' {0 1]);

ti=title("Plot Position');
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set(t1,'FontSize', 13);
set(hl s XTickLabel',['00%;'01';'02";'03';'04;'05';'06';'07';'08',09' 10';' 1 2513414158161 718
3 19%1201214'22','23','24',°25,126','27",' 285291303 1';'00,'01';'02';'03';,'04';'05";'06';'07",'08";'09';' 10"
124 IIATISTLE 1T 18 19Y120721022''23 724512541262 7128']);
1.15 Source Code Wantu startpos

function startpos()
K = menu{'Wait stop machine and Choose start position’,'Start position’,'Exit program’) ;
ifK==

load sl

fprintf(si,'a\n');
end;
if K==2

cle

fclose(s1)

fprintf(' Disconnectn');

exit

end;

2. Source Code f‘h&"qﬁﬁ%’uﬁmﬂu Mex ‘lWd
2.1 Source Code ﬁ]gﬂ startMC

cle

close all

clear all

load sl

fopen(sl)

fprintf('Connect to AVR\');

2.2 Source Code A3 loadMC
fprintf(s1,'a\n’);

fprintf(’sent to AVR\n');

2.3 Source Code A189 clearMC



fclose(s1)
clear sl
load sl
fopen(s1)
clear sl
load sl

sl

2.4 Source Code ﬁ1ﬁ"<i stopMC
cle

fclose(s1)

fprintf(’Disconnecin');

3. miiimuahidsmaed st
ByteOrder = littleEndian
BytesAvailable =0
BytcsAvailableFen = {1x1 function_handlc]
BytesAvailableFenCount = 48
BylesAvailableFenMode = terminator
BytesToOutput =0
ErrorFen =
InputBufferSize = 512
Name = Serial-COMI
ObjectVisibility = on
OutputBuflerSize = 512
OutputEmptyFcn =
RecordDetail = compact
RecordMode = overwrite
RecordName = record.txt
RecordStatus = off
Status = closed

Tag =
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Timeout = 10
TimerFen =
TimerPeriod = 1
TransferStatus = idle
Type = serial

UserData = {1x1 struct]
ValuesReceived =0

ValuesSent =0

SERIAL specific properties;

BaudRate = 9600
BreakInterruptFen =
DataBits = 8
DataTerminalReady = on
FlowControl = none
Parity = none

PinStatus = [1x1 struct]
PinStatusFen =

Port = COMI

ReadAsyncMode = continuous

RequestTeSend = on
StopBits = |

Terminator = CR/LF
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Source Cade vaslifsunsnlulasneulninimed
/#*****#i***************t**t**t***********tt#*#*****l*
This program was produced by the
CodeWizardAVR V1.24.6 Professional
Automatic Program Generator
© Copyright 1998-2005 Pavel Haiduc, HP InfoTech s.r.l.
http://www.hpinfotech.com

e-mail:office@hpinfotech.com

Project : BI.MOO
Version : V1.0
Date :6/30/2007
Author : FACG
Company : FACG

Comments:

Chip type : ATmega64
Program type : Application
Clock frequency : 16.000000 MHz
Memory mode| : Small

External SRAM size : 0

Data Stack size : 1024

l*t**t*********tti*****t*l************ll*!**tl***tt*t/

#include <mega64.h>
flinclude <stdio.h>
#include <string.h>
#finclude <delay.h>

{f#include <math.h>



Hinclude <c:\evavribin\blmachine\blmmachine00.h>

#include <c:\cvavribin\blmachine\supportfunc.c>

void main(void)

{

unsigned int n =0,

N Declare your local variables here
flinclude <c:\cvavr\bin\blmachine\init_main.c>
#define cst 0b0000

#define cfl 0b0001

#idefine c¢f2 ObO111

#idefine cf3 Ob1110

fidefine cf4 Ob 1000

#define cal 0LOO10

#define ca2 Ob1011

Hdefine ca3 Obl101

#define cad 0b0100

#define cer Obl1111

/* disable interrupts */

#asm("cli")

// Assume that the pos is not at zero position.

// This lead to find the initial zero pos on machine has been installed first

while (1)
{
unsigned int i,c0, cl, ¢2;
zr=1;
/fprintf{"Disable Interrupt All\rvn");
do {
| nchar = scanf{"%s" str0);
printf{"%s\r\n" str0),
Hprintf("%d %d \r\n" strlen(str0),nchar);

4



}

while (strempf{str0,wstop) == 0),
c0 = PINC.0;
cl =PINC.1;
c2 =PINC.2;

if (c0==10)
{
PORTC.6 = Ob01;/testing mode
PORTC.7 = 0b00;
I
if (c1 ==0)
{
PORTC.6 = 0b00;//position mode
PORTC.7 = 0b01;
b
if (PORTC.7==0)
{
for (i = 0;i< 32; i++){
x[i]=0;
}

n=0;
pos =0;
state = 0b00Q0;

while ((zr '=0))
{
a0 = PINA.0;,
d1d0 = PIND & 0b00000011;
dl =dl1d0>> 1,
d0 = d1d0 & 0bD0000001;
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zr = d0jd 1|a0,
if (zr ==0)
{

printf{("info\r\n");
printf(" Testing\r\n");

while ((state != cer) & (n < maxpv))
{
vnsigned char oldstate;
bit nd1d0;
a0 = PINA.O;
d1d0 = PIND & 0b00000011;
nd1d0 = 1d1d0;

oldstate = state;

switch {state)

{

case cst ;
switch (d1d0) {
case 0b00 :
stale = cst;
break;
case 0b0] : state = cfl;
subpos();
break;
case 0bl0 : state = cal;
addpos();
break;

default : state = cer;};
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break;

case cal :

break;

case ca2 :

switch (d1d0) {

case 0b00 ; state = ¢f4;

subpos(); break;

case Ob01 : state = cer;
break;

case 0b10 : state = cal;
break;

case Obl 1 : state = ca2;

addpos();

if (pos == 2) {
n=n+l;}

break;

default : state = cer;};

switch (d1d0) {

case 0b00 : stale = cer;
break;

case Ob01: state = ca3;

addpos();  break;

case 0b10: state = cf3;

subpos();  break;

case Obl1: state = ca2;
break;

default: state = cer;};

break;

casec cal ;
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switch (d1d0) {
case 0b00 :
start_ade();
state = cad,
addpos();
x{pos] = x[pos] *+ get_adc(};
break;
case 0b01 : staie = ca3,
break;
case 0b!0 ; state = cer;
break;
case Ob11 : state = cf2;
subpos(); break;
default : state =cer;};

break;

case cad ¢

switch (d1d0) {

case 0b00 : stale = cad;
break;

case 0bO1 ; state = cfl,;

subpos();  break;

case Obl0 ; state = cal;

addpos(); break;

case Obll : state = cer;
break;

default: state = cer;};

break;

case cfl :
switch (d1d0) {

case 0b00 : state = cad;



addpos(); break;
case 0bO1 : state = cfl;
break;
case 0bl10 : state = cer;
break;
case 0bl1 : state = cf2;
subpos();
if (pos == 2) {
n=n-1;}
break;
default: state = cer;};

break;

case cf2 ;
switch (d1d0) {

case 0b00 : state = cer;

if (pos ==2) {
n=n-1;}
break;

case Ob01 ; state = cal;
addpos(); break:
case Obl0 : state = cf3;
subpos();  break;
case Obl11 : state = ¢f2;
break:
default : state = cer;};

break;

case c¢f} ;
swiich (d1d0) {
case 0b00 ;
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start_adc();
state = cf4;
subpos();
x[pos] = x[pos] + get_adc();
break;
case 0b01 : state = cer;
break;
case Obl0 : state = cf3;
break;
case Obl1 : state = ca2;
addpos(); break;

default; state = cer; };

break;

case cfd :

switch (d1d0) {

case 0b00 : state = cf4;
break;

case Ob01 : state = cfl;

subpos();  break;

cas¢ 0b10 : state = cal;

addpos();  break;

case Obl} : state = cer;
break;

default: state = cer; };

break;

default :

state = cer;
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if (state == cer) {
printf{"info\r\n"),

printf("-- State Error -- \\n"); }

printf("nloop\r\n %3d\r\n",n);
printf("nposir\n %3d\r\n",numofpos);

n = 0; // reuse variable again

printf{("sdata\r\n");//start data

for (i = 0;i< numofpos; i=i + 4)
{
printf{("%6dk" x[il);

x[i] = 0;

;printf("edata\rin");//end data

n=0;
}
else if (PORTC.7==1)
{
for (i = ;i< 32; i++){
x[i] = 0;
}
n=0
pos = 0;

state = 0b0000;

while ((zr '=0))

{
a0 = PINA.O;
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d1d0 = PIND & 0b00000011;
dl =d1d0 >> 1;
d0 = d1d0 & 0b0000C00T;

zr = d0[d1[a0;
if (zr==0)
{

printf("info\r\n"};
printf("postingir\n");
nchar = scanf{"%s",str0);

printf{"%s\r\n" s1r0);

while {(state != cer) & (PORTC.7=1))

{

unsigned char oldstate;

bit nd1d0;

a0 = PINA.0;

d1d0 = PIND & Qb0000001 1;
nd1d0 = 'd1d0;

oldstate = state;

switch (state)

t

case cst :
switch (d1d0) {
case 0b00 :
state = cst; |

break;

case (b01 ; state = cfl;

subpos();

62



break;

case Obl0 : state = cal;
addpos();

break;

default : state = cer;};

break;
case cal :
switch (d1d0) {
case 0b0O0 : state = ¢f4;
subpos(); break;
case 0b01 ; state = cer;
break;
case 0b10 ; state = cal;
break;
case Obl1 : state = ca2;
addpos();
if (pos == 2) {
n=n+1;}
break;
default : state = cer;};
break;
case ca :

switch {d1d0) {

case 0b00 : state = cer;
break;

case 0b01: state = ca3;

addpos(), break;

case 0bl0: state = cf3;

subpos();  break;

case Obl 1: state = ca2;
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break;
defauit: state = cer;};

break;

case ca3 :
switch (d1d0) {
case 0b00 :
start_adc();
state = cad;
addpos();
x[pos] = x[pos] + get_ade();
break;
case 0b01 : state = ca3;
break;
case Obl0 : state = cer,
break;
case Obl1 : state = ¢f2;
subpos(}; break;
defaull : state = cer;};

break;

case cad :

switch (d1d0) §

case 0b00 : state = cad,
break;

case 0bO1 ; state = cfl;

subpos();  break;

case 0b10 : state = cal;

addpos(); break;

case Obll : state = cer;
break;

default: state = cer:};



break;

case cfl :

switch (d1d0) {

case 0b00 ; state = ca4;

addpos(); break;

case Ob0] : state = cfl;
break;

case Ob10 ; state = cer;
break;

case Obll : state = cf2;

subpos();

if (pos == 2) {
n=n-1;}

break;

default: state = cer;};

break;

case cf2 :

switch (d1d0) {

case 0b00 : state = cer;

if (pos == 2) {
n=n-1;}
break;

case ObO1 : state = ca3;

addpos(); break;

case 0b10 : state = cf3;

subpos();  break;

case Obl1 : state = ¢f2;
break;

default : state = cer;};
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break;

case cf3 :

switch (d1d0) {
case (0b00 :
start_adc();
slate = cf4;
subpos();
x{pos] = x[pos] + get_adc();
break;
case Ob01 : state = cer;
break;
case 0bl10 : state = cf3;
break;
case Obll : state = ca2;
addpos(); break;

defavlt: state = cer;};

break;

case cf4 :

switch (d1d0) {

case 0b00 : state = cf4;
break;

case 0bO1 : state = ¢fl;

subpos();  break;

case (b10 : state = cal;

addpos();  break;

case Obl1 : state = cer;
break;

default: state = cer;};

break;

default :

state = cer;
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if {oldstate != state)

switch (state) {

case cst :

casc cal

case ca2 :

case cal :

case cad :

case cfl

case cf? :

case c¢f3 :

case cf4 :

default :

|5

printf{("startposition\r\n 0000 %d\\n",pos);
break;
: printf("anticlockwise\r\n! 0010 %d\r\n",pos);
break;
printf("anticlockwise\r\n2 1011 %d\r\n",pos);
break;
printf("anticlockwisc\r\n3 1101 %d\r\n" pos);
break;
printf("anticlockwise\r\nd 0100 %d\r\n" ,pos);
break;

: printf{"* forward\r\nl 0001 %d\r\n",pos);

break;

printf("forward\r\n2 0111 %d\r\n" pos);
break;

printf{"forward\r\n3 1110 %d\r\n",pos);
break;

printf("forward\r\n4 1000 %d\r\n",pos);
break;

printf{"errorposition\r\n 1111 %d\w\n" pos);

c0 = PINC.0;

¢l =PINC.1;

c2 =PINC.2;

if (c0==0)

{

PORTC.6 = 0b01;//testing mode
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PORTC.7 = 0b00;

printf("stoppos\r\n");

1§

if (c1 ==0)

{
PORTC.6 = 0b00;//position mode
PORTC.7 =0b01;

b

if (state == cer)

{

printf{"info\rin");

printf("-- State Error - \r\n");
}
n=0,
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