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ABSTRACT

Nowaday, the robot — arm are generally used in many industrial. This thesis presents

II

“Robot arm”. The robot arm consists of three parts ; computer, controller and robot-arm structure

parts. Not only that we designs and chooses the suitable materials to use in this project. The robot

arm is flexible for modifying in many task.
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Servo Motor
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Dim angA As Single, angB As Single, angC As Single, angBase As Single
Dim ang1(10000) As Integer, ang2(10000) As Integer, ang3(10000) As Integer, ang4(10000) As
Integer
Private Declare Sub Sleep Lib "kernel32" (ByVal dwMilliseconds As Long)
Private Sub cmdDeg_Click()
Fori=10 To book - 1
Form3.Show vbModeless
Form3.Print ang1(i); ang2(i); ang3(i); ang4(i); i
Next i
End Sub
Private Sub cmdDraw_Click()
cc=0
End Sub
Private Sub cmdPoint_Click()
Fori=0Tobook -1
Form2.Show vbModeless
Form2.Print XX(@{); YY(i)
Next i
End Sub
Private Sub Commandl_Click(}
Text2. Text=""
End Sub
Private Sub Command4 Click()
Dim dd As Integer
Dim da As String
dd =90
mscsend.Output = Chr{dd)
Sleep (1)
mscsend.OQutput = Chr(dd)
Sleep (1)
mscsend.Output = Chr(dd)
Sleep (1)



mscsend.Qutput = Chr(dd)
Sleep (100)
pulse = pulse + 10
Text].Text = pulse
Data = mscsend.Input
'Text2.Text = Data
‘Sleep (1000)
"Text2. Text=""
End Sub
Private Sub Command3_Click()
Fori=0 To book - 1
Sleep (1)
mscsend.Qutput = Chr(ang1(i))
Sleep (1)
mscsend.Output = Chr(ang3(i))
Sleep (1)
mscsend.Qutput = Chr(ang4(i))
Sleep (1)
mscsend.Output = Chr(ang2(i))
Sleep (20)
Next i
Sleep (500)
mscsend.Qutput = Chr(90)
Sleep (500)
mscsend.Output = Chr(90)
Sleep (500)
mscsend.Output = Chr(90)
Sleep (500)
mscsend.Qutput = Chr(90)
Sleep (500)
End Sub



Private Sub Command5 Click()
Dim dd As Integer, ddd As Integer
dd=90
ddd = g0
mscsend.Qutput = Chr(ddd)
Sleep (1)
mscsend.Output = Chr(ddd)
Sleep (1)
mscsend.Output = Chr(ddd)
Sleep (1)
mscsend.Qutput = Chr(ddd)
Sleep (100)
pulse = pulse - 10
Textl. Text = pulse
End Sub
Private Sub Form Load()
Dim i As Integer
mscsend.CommPort = 1
mscsend.Settings = "9600,n,8,1"
mscsend.PortOpen = True
dat=90
pulse = 12000
tom=0
End Sub
Private Sub MSComm] OnComm()

End Sub

58

Private Sub picture]l _MouseDown(Button As Integer, Shift As Integer, x As Single, y As Single)

Picturel.CurrentX = x
Picturel.CurrentY =y

End Sub
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Private Sub Picturel MouseMove(Button As Integer, Shift As Integer, x As Single, y As Single)
Dim angll As Single, ang22 As Single, ang33 As Single, ang44 As Single
Picturel.ScaleMode = 0
Picturel.Scale (0, 145)-(200, -145)

AA=1
If Button = vbLeftButton Then
If cc=0 Then

Picturel.Line (Picturel.CurrentX, Picturel.CurrentY)-(x, y)

XX(book) =x

YY(book) =y

pl = XX(book)

ql = YY(book)
p2 =pl + 240
Base = ql / p2
angBase = Atn(Base)
ang4(book) = Abs(((angBase * 57.3) - 90) + 10) 'base
ang44 = Abs(((angBase * 57.3) - 90) + 10)
D = Sqr((p2 * p2) + (q1 * q1))
sl=D*D
sss1 =s1+ 11125
ss1 =ss5s1 /(470 * D)
angA = Atn(-ss1/ Sqr(-ssl * ss1 + 1)) +2 * Atn(1)
angl(book) =90 - (55 - (angA * 57.3)) 'down
angll =90 - (55 - (angA * 57.3))
§2~=99325-(D* D)
ss2 =52 /98700
angB = Atn(-ss2 / Sqr(-ss2 * ss2 + 1)) + 2 * Atn(1)
ang2(book) = Abs(90 - ((angB * 57.3) - 77) - 102) + 90 'up
ang22 = ang2(book)

s3=(D*D)-11125
$s3=53/(420*D)'cl=2*R*R
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angC = Atn(-ss3 / Sqr(-ss3 * ss3 + 1)) + 2 * Atn(1) 'c2 = al * al
ang3(book) = 90 - (angC * 57.3)'c3 =cl - c2 ‘pen
ang33 = 90 - (angC * 57.3)
'cd=c3/cl
'radc = Atn{-c4 / Sqr(-c4 * ¢4 + 1)) + 2 * Atn(1)
'degc(no) = 97 - (radc * 57.3) * 0.5 "small
'degc(no) = 40 + (radc * 57.3)
book = book + 1
Text2, Text = ang44
Text3.Text = angl 1
Textd. Text = ang22
Text5. Text = ang33
End If
End If
End Sub
Private Sub ¢cmdCls_Click()
cc=1
Picture1.Cls
Form?2.Cls
Form3.Cls
book =0
End Sub
wazTanTusunsulzuaana deil
#include <p30f4011.h>
#include <uart.h>
#include <timer.h>

_FOSC(CSW_FSCM_ON & XT PLLS);

_FWDT(WDT_OFF); // disable WDT
_FBORPOR(PBOR_OFF & MCLR_EN); //disable PBOR, enable MCLR
_FGS(CODE_PROT_OFF);
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#define L1 PORTBbits.RBO //big down
/fttdefine L2 PORTCbits.RC13 //big on
/Adefine L3 PORTDbits.RD0Q //small
#define L2 PORTEDbits.RE5//big on
#define L3 PORTDbits.RDQ //small
#define L4 PORTEDbits.REQ //smallest
char aaal=0;

char aaa2=0;

char aaa3=0;

char aaa4=0;

int ti=0;

int dat;

int deg=0;

long set1=160000;
long set2=160000;
long set3=160000;
long set4=160000;
int D1=12000;
int D2=12000;
int D3=12000;
int D4=12000;

int
motorbase[152]={0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,6644,6706,6772,6830,6904,6970,7038,
7114,7186,7248,7318,7380,7446,7514,7584,7672,7748

,7830,7920,8034,8130,8198,8264,8350,8434,8512,8574,8658,8730,8800,8884,8942,9038,9108,9
180,9246,9334,9398,9482,9576,9638,9720
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,9786,9868,9952,10054,10114,10192,10290,10352,10430,10512,10586,10668,10754,10832,1092
8,10990,11096,11174,11250,11338,11422,11504

,11570,11650,11750,11834,11912,12000,12240,12328,12414,12494,12574,12658,12742
,12834,12928,13006,13094,13176,13272,13332,13440,13508

,13608,13686,13772,13862,13936,14006,14088,14178,14262,14344,14420,14508,14576

,14648,14724,14814,14902,14970,15064,15142,15240,15320

,15384,15468,15550,15626,15702,15788,15874,15946,16028,16094,16196,16254,16334
,16408,16490,16566,16628,16730,16796,16882,16950,17016,17132};

int
motordown[101]={0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

,14688,14474,14376,14258,14168,14110,14022,13916,13846,13706,13576,13510,13330,13186,1
3124,12984,12894,12778,12662,12546,12470

,12412,12292,12116,12000,11904,11654,11548,11480,11416,11282,11220,11098,10964,10876} ;

int
motorup[171]={0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,11587,11692,11790,
11868,11910,11962,12000,12186,12336,12452,12538,12614,12680,12762,12840,12914,12964,1
3044,13146,13254,13332,13448,13524,13618,13678,13732,13796,13896,14034,14104,14158,14
224,14330,14386

,14488,14578,14620,14706,14792,14868,14932,15028,15110,15166,15238,15340,15410,15454,1
5524,15608,15726,15802,15876,15932,16006,16106,16182,16254,16316,16374,16468,16520,16
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598,16704,16766,16842,16914416980,17060,17134,17222,17282,17330,17452,17532,17630,177
00,17780,17840,17920,17976,18052,18106,18170,18264,18364,18430};
int motorpen[106

1={0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

,8577,8643,8733,8840,8917,9010,9097,9183,9270,9353,9457,9540,9627,9720,9827,992
3,9997,10103,10177,10277

,10370,10473,10540,10600,10677,10750,10830,10917,11020,11143,11223,11313,11397
,11463,11567,11660,11727,11793,11860,11920,12000

,12153,12263,12377,12530,12537,12677,12840,12910,13003,13087,13190,13270,13373
,13480,13590};

void ISR U2TXInterrupt(void)
{
IFS1bits. U2TXIF=0;
}
void ISR U2RXInterrupt(void)
{
IFS 1bits. U2RXIF=0;
}
/*void ISR _U1TXInterrupt(void)
{
IFSObits. U1 TXIF=0;
}
void ISR U1RXInterrupt(void)
{
IFS0bits. U1RXIF=0;// if{L5==0) {L5=1;} else {L5=0;}
//IL5=1,
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void _ attribute ((_ interrupt_ )) TlInterrupt( void )
{ T1CONDits. TON = 0;

IFSObits. T11IF = 0;

iflaaal==0) { L1=0;
//PR1=D1;

iflset1>D1) {PR1=D1; setl=setl-D1;} else {PR1=setl;aaal=1;}

T1CONDits.TON = 1;

}
else {L1=1;
PR1=D1;aaal=0;
set1=160000-D1;
T1CONbits. TON = 1;

}
/* if(aaal==0) {PR1=16928;aaal=1;
T1CONBDits. TON = 1,
L1=0;}
else {PR1=12000;aaal1=0;
T1CONDits. TON = 1;
L1=1;}*
}
void _ attribute_ ((__interrupt_ )) T2Interrupt( void )
{ T2CONbits.TON = 0;
IFS0bits. T2IF = 0;

ifltaaa2==0) { L2=0;
//PR1=DI1;
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if(set2>D2) {PR2=D2; set2=set2-D2;} else {PR2=set2;aaa2=1;}

T2CONDits.TON = 1;

}
else {L2=1;
PR2=D2;aaa2=0;
set2=160000-D2;
T2CONDits.TON = 1;}
}
void __attribute__ ((__interrupt_)) _T3Interrupt( void )
{
T3CONBDits. TON = 0;
[FSObits. T3IF = 0;

iflaaa3==0) { L3=0;
//PR1=D1;
if(set3>D3) {PR3=D3; set3=set3-D3;} else {PR3=set3;aaa3=1;}

T3CONbDits.TON = 1;

}
else {L3=1;
PR3=D3;aaa3=0;
set3=160000-D3;
T3CONDits. TON = 1;}
}
void _attribute  ((__interrupt__)) T4Interrupt( void )
{
T4CONbits. TON = 0;
[FS1bits. T4IF = 0;



iflaaad==0) { L4=0;
//PR1=D1;

if(set4>D4) {PR4=D4; setd=set4-D4;} else {PR4=setd;aaad=1;}

T4CONDits.TON = 1;

}
else {L4=1;
PR4=D4;aaa4~=0;
setd=160000-D4;
T4CONDbits.TON = 1;}

}

void Init_ Timer1{void)

{ TICON = 0;
IFSObits. T1IF = 0;
IPCObits. T1IP = [;
IECObits, T1IE = 1;

PR1 =D1;
T1CONDits. TCS = 0;

T1CONbits. TON = 1;
}
void Init_Timer2( void )

{

T2CON = 0;
IFSObits. T2IF = 0;
IPCbits. T2IP = 2;
TECObits. T2IE = 1;
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PR2 =D2;

T2CONbits. TCS = 0;

T2CONDbits. TON = 1;

void Init_Timer3(void)

{ T3CON=0;
IFSObits. T3IF = 0;
IPClbits. T3IP = 3;

[ECObits. T3IE = 1;

PR3 =D3;
T3CONBbits. TCS = 0;

T3CONBDits. TON = 1;
}
void Init_Timerd( void )

{

T4CON =0;
IFS1bits. T4IF = 0;
IPC5bits. T4IP = 4;
IEC1bits. T4IE=1;

PR4 = D4;
T4CONbits, TCS = 0;

T4CONDits. TON =1 ;
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}

void delay(int t)

{
int i,j;
for(i=0;i<t;i++)

for(j=0;j<250;j++);

void init()

{
unsigned int baudvalue;
unsigned int U2MODEvalue;

unsigned int U25T Avalue;

CloseUART2();
ConfigIntUART2(UART RX INT EN
&UART RX INT PR6&UART TX INT EN&UART TX INT PR2);
baudvalue=51;//
U2MODEvalue=UART EN &
UART IDLE CON &
UART RX TX &
UART DIS WAKE &
UART_DIS_LOOPBACK &
UART _DIS_ABAUD &
UART _NO PAR 8BIT &
UART _1STOPBIT;
U2STAvalue= UART INT TX BUF EMPTY &
UART TX PIN NORMAL &
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UART TX ENABLE &

UART _INT RX_3 4 FUL &

UART_ADR_DETECT DIS &

UART RX_OVERRUN CLEAR ;
OpenUART2(U2MODEvalue,U2STAvalue,baudvalue);

main()

{

//char Txdata[]="\r\n TOM \r\n";
//int i,j;

//int way;
TRISB=0;
TRISF=0;
TRISD=0;
TRISE=0;
/huartl_init(});
/fuart2_init(};

init();

Init Timer1();
Init Timer2();
Init_Timer3();

Init_Timer4();

//putsUART1((unsigned int *)Txdata);
// while(BusyUART1());
putsUART2((unsigned int *)"ready");
while(BusyUART2()};
while(1)
{

if{DataRdyUART2(})
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{

/*dat = ReadUART2();//database

if(deg==0) {if{dat==90) {D1=D1+100;deg=1;} else {D1=D1-100;deg=1;}}

else if(deg==1) {ifldat==90) {D2=D2+100;deg=2;} else {D2=D2-100;deg=2;}}
else if{deg==2){if{dat==90) {D3=D3+100;deg=3;} else {D3=D3-100;deg=3;}}
else {if(dat==90) {D4=D4+100;deg=0;} else {D4=D4-100;deg=0;}}

*/

dat = ReadUART2();//send

ifldeg==0) {D1=motorbase[dat];deg=1;}
else if(deg==1) {D2=motordown[dat];deg=2;}
else if(deg==2) {D3=motorup[dat];deg=3;}

else {D4=motorpen[dat];deg=0;}
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dsPIC30F4011

dsPIC30F4011 Enhanced Flash

16-bit Digital Signal Controller

Note: This data sheet summarizes features of this group
of dsPIC30F devices and is not intended to be a complete
reference source. For more information on the CPU,
peripherals, register descriptions and general device
functionality, refer to the dsPIC30F Family Reference
Manual (DS70046). For more information on the device
instruction set and programming, refer to the dsPIC30
Programmer’s Reference Manual (DS70030).

High Performance Modified RISC CPU:
» Modified Harvard architecture

» C compiler optimized instruction set architecture with flexible
addressing modes

» 84 base instructions

« 24-bit wide instructions, 16-bit wide data path

« 48 Kbytes on-chip Flash program space (16K Instruction words)

* 2 Kbytes of on-chip data RAM

» | Kbytes of non-volatile data EEPROM

* Up to 30 MIPs operation:

-DC to 40 MHz external clock input 4 MHz-10 MHz oscillator

input with PLL active (4x, 8x, 16x)

* 30 interrupt sources 3 external interrupt sources 8 user selectable
priority levels for each interrupt source 4 processor trap sources

* 16 x 16-bit working register array
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DSP Engine Features:
» Dual data fetch
» Accumulator write back for DSP operations
* Modulo and Bit-Reversed Addressing modes
* Two, 40-bit wide accumulators with optional saturation logic
« 17-bit x 17-bit single cycle hardware fractional/ integer multiplier
« All DSP instructions single cycle
+ 16-bit single cycle shift

Peripheral Features:
* High current sink/source 1/0 pins: 25 mA/25 mA
+ Timer module with programmable prescaler:
-Five 16-bit timers/counters; optionally pair 16-bit timers
into 32-bit timer modules
* 16-bit Capture input functions
* 16-bit Compare/PWM output functions
« 3-wire SPI™ modules (supports 4 Frame modes)
* [2C™ module supports Multi-Master/Slave mode and 7-bit/10
bit addressing
« 2 UART modules with FIFO Buffers « 1 CAN modules, 2.0B
compliant

Motor Control PWM Module Features:
* 6 PWM output channel
-Complementary or Independent Output modes
-Edge and Center Aligned modes
* 3 duty cycle generators
* Dedicated time base
* Programmable output polarity
* Dead-time control for Complementary mode
» Manual output control
* Trigger for A/D conversions
Quadrature Encoder Interface Module
Features:
* Phase A, Phase B and Index Pulse input
* 16-bit up/down position counter
* Count direction status
*Position Measurement (x2 and x4) mode
*Programmable digital noise filters on inputs
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* Alternate 16-bit Timer/Counter mode
* Interrupt on position counter rollover/underflow

Analog Features:
* 10-bit Analog-to-Digital Converter (A/D) with 4 S/H Inputs:
500 Ksps conversion rate 9 input channels
-Conversion available during Sleep and Idle

* Programmable Brown-out Detection and Reset generation
Special Microcontroller Features:

* Enhanced Flash program memory: 10,000 erase/write cycle (min.) for
industrial temperature range, 100K (typical)

* Data EEPROM memory: 100,000 erase/write cycle (min.) for
industrial temperature range, 1M (typical)

* Self-reprogrammable under software control

» Power-on Reset (POR), Power-up Timer (PWRT) and Oscillator
Start-up Timer (OST)

* Flexible Watchdog Timer (WDT) with on-chip low power RC
oscillator for reliable operation

* Fail-Safe clock monitor operation detects clock failure and switches
to on-chip low power RC oscillator

* Programmable code protection

» In-Circuit Serial Programming™ (ICSP™)

* Selectable Power Management modes

-Sleep, Idle and Alternate Clock modes

CMOS Technology:
* Low power, high speed Flash technology
» Wide operating voltage range (2.5V to 5.5V)
» Industrial and Extended temperature ranges

» Low power consumption
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