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Abstract

Nowaday, the robot — arm are generally used in many industrial such as
automobile assemble, circuit welding, etc. The adventage of robot —arm are about their
high precision and accuracy,

This thesis presents “Robot arm”. The robot arm is used for general task which is
designed in two main parts, mechanical and controller parts. The robot arm is flexible for

modifying in any task and has high precision and accuracy.
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ATIATR (strain) € MeRadandansEninduRgaenaesLOuAIn Y
prudunngl 3.6 dufibreonifiomnuseds F oidu 6 msizastumiusieaiies
iy

e = ) 2.11)

1INNYUDIEN

8] = EE (2.12)

» T ] )
e G=F/A aziudsunust € vnaunmsn (1) asluaumsi @) '1dn
c = FL (2.13)

AE

o o 2 o @ o ' o o o [y =4
nnnamaai faaduih ldnsuarwduiuissniedd Ingdauas luadadoudnde
G = E (2.14)

21+ V)
Teon L dludasduilives(Poisson’s ratio)

2.3.3 huusida

Sudruadesinanasumanniusslunnidnsussudeduamihl ey
TaldnmuAudn (bending stress) 1azMIgUAD  (deflection) Hudedrialumaseni
arududagegalaiifanongauesaiy & fumiefl lULuUARA (bending moment)
Argean Fedmnalfnnaums

Gb = Mc (2.15)

1 o
Taef M fio Tuuddn
C feszzainunuaiitneutral axis) lUfsRvanga fagild 2.3

- ¢ 4 A 4
I ﬂﬂiﬂlﬂuﬂﬂ?’]ﬂlﬂﬂﬂ%ﬂﬂWUﬂ



h WRSA® ¥

JUf 2.3 MunazuAuIziY

o ¥ ¥ = A o 3 a0y 9 o 1y a -
IﬂUm"lﬂ!.m’aﬂ’mJmumaumnmuiummmmuauma ﬁmnﬁzm"lumammﬂﬂ

9 vy 3 =l ¥ W ¥ - = rE 3 o w
1uﬂ'|i‘ﬂi’3ﬂt!.‘]_]‘]_]"lﬁ LADTMIUTULAZ U U AR TININ 'Fl?l'lltlﬂumﬂuﬂEl'li]ﬁlzllﬂ'lll'lﬂblﬁ "Iy
dad &4 3 oo 1d—| - T YA - o a a
ATHNHNUNH U IAAL ugﬂﬁmawwum ANUFAURDUPIGATSINANUAUTSING uazua 1.5

YRR NUA LR R FENT DAL

T = v (2.16)
2A
fnTurnthdanay
T = av_ (2.17)
JA

Towit v fAousufougage

- g dr 3 o
A ADWHUNHUIAA

2.4 Direct Kinematics : The Arm Equation
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300 3.33 ms
600 1.67 ms
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Ilddoyald 3 dnwmizde Sequential File w50 IWadoyauuuSvaddudedios Tdnuugais

=y

as ' o Y = o iy o_ a o

iufn  uazowlWatoya  fitleuaslumSosnouiunesilumduninduTWdoudarie
< . B g [ i 4 o 1 1 1 3 u‘y ] 1

Inddoya(First In First Ou) dedoyamh lihivvzaoiiosiulas Tullgesine Vel uday

4 =] 11 e
1snABIA(Record) 9z iinNuoideoya i

¥
Qs

o o & y : e
doiiie  vesmsiufindoeyavesvadsznniifedio: Ivdoyannnsinn lndrzdos

Guldaausn Sesdrwusull minsSennizeadeyaliansoi iddunaliviamdnda

[ d Ty o [
KN OUNTINL ]lﬂﬁﬁjﬂll“aﬁ]1u’sutuam Al

o 1
Random File #30 TWaunigu
=, o . ¥ = 4 = ]
IBmsiamsdeayaved Random File Henuiseszidifedoyalasiabuns g lidod
' . . 4 o
msiosdoyamilousdns Sequential File FusrausomizeelddoyaldTasasads Record
g 12 Aad 9 Y o ¥ - 9 w ] . .
Wi wiidedfassdaiduamioshems1gaussdudonuni Sequential File
. . [ o :i" o Y [ 1 o 1 o
Binary File szuumsdamsauuuil szildsannsefudadeyadiulledisauysel
4 & ¥ o o ¥ o o
e Ialszmiiiwamnsonnudoyaludnuazlennld  wazfimnuisofmuagiuun

¥ ¥ a w = g dy o' ed d
Tﬂﬂ TINUITYD N’JLL‘}JSLLE‘IBﬂTIIJU'I'ﬂHﬂ'l‘i‘lJ'NTlﬂﬂJ‘E]&q.llﬁ %QH‘UH'I?IWJ'IMTUE]\‘Ivt":“lﬁﬂil“lm']ﬂtﬂﬂ
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k4 [}
Wouzlduiunudans Binary File dlundnluiion issinisiezdes dedsya

e

r
] a

. =) o W ] 1 3 EE =] = ) T o
#1U Serial Port RiitwHoidoyaliin uadedeyaniivadn Tasesohazsudalda

3 ' 4 =

Foyasne 1813y Binary udh 1wy Indgalaw, Indienms, Wa Tusunsn dudu &siided

G

' '
Ve W

ALANAIE NIIVUY Sequential File uag Ramdom File Haziitoyaluia Record vuralvg $1a

o o
1l

ol o T o 1 iy o o T
dizian Idnsudedoyn idhilddeyaldd WanuailfuiluaungiidiGowdonldnsiuda

Yoyadielvailszinm Binary

Sudemiilaldadoya

Open pathname For mode [Access access] [lock] As [#]filenumber {Len=reclength]

-

A Y LA

Pathname A9 %0 IWafszldau
-~ o o Y - - .

Mode fo MaviuildhuienInuavesldaiifiii’ Append, Binary, Input, Output, or
Random 6111 1ad mua anlndseda 3@ %5y Tvua Random

& ] r

Y ¢ 4 w8 7y - . .
Access Ao manuh“lumamsmmmmnﬂﬂawmum’n Read, Write, or Read Write

]

g = ) oy o Ag 1
Lock Ao MmauildfmusguainiavesIWddoya fis1)1 Shared, Lock Read, Lock

Write, and Lock Read Write
Filenumber Aa wunuaetesiisdtoyamisnld da agludas 1-511 vistisnatsom

i a

nuea WA nINafa AR FreeFile

Reclength fip Auemlumstiufindoyadmualdne 32,767 bytes

AIB019
Open "TESTFILE" For Input As #1
Open "TESTFILE" For Binary Access Write As #1

Open "TESTFILE" For Qutput Shared As #1

=1

¥ v )
Nnafeidadiefids open udufio lifinsldnsenuazdoutoynudr wdeddinlnddoya

ﬁJUﬁWﬁQ Close #filenumber

Close #1

! = L&Y
mseuuaziou Iiadoya

o o 5 { J < =y J @
fda Get i ldiveRszamdoyana Indimudaduuniy 1 luduls Taedizdununs

9 Qi ;
Taradetl



22

Get [#]filenumber, [recnumber], varname

o =Y = 9/ o

a & d i 1 o =?
s put e diiefes@oudoyanindanlsasg Idnmdladuan Taedigiuiums

u
£ 4

¥ uaati

Put [#]filenumber, [recnumber], varname
o ¥ ¥ ar
Filenumber fin nunomylansniladivifogiloginlnldsunsy

- o w o 4 9) =y o -~ -

Recnumber fin ningiasdduintiunndeyalumsitla’lWauiy Random mode nioninuavi
e 4 i = 1 o

Y09 byte TuMtla Ianuy Binary mode ofvzisumssIurion1sdou

3
Y010

o 9 o d a i 1 [ ' 4
vamame fio aanlsdminnuiuindeyaiom 1dnnIva asvaeuaniuzatequesldd

J
@

a = ° a4 A 4 ' ' !
fda Seek AdpainnldfweldnmsAuiuindoyaaslidlddulioddeolos Taseziu

-
= 1w

o v Y v =t 3/ o ] 1
1w HegtivlunssruunziBoudoyavos llanutlaldeg sliname |

¥
@ o

12,147,483,647 daugiunumsigiiasi

S D).

Seek(filenumber)

o @ a : 7 [ e
MdsLor  spiunldineassaeuviavesdeyalulndfisutlaldanuTaoiiyuuudsil
LOEFE(filenumber)
o o 0w ¥ =y ¢ & A o 1M
MFEOF dmFuasrnasuamuzyosdoyaFugavoiva Iaugusadedlgezfuauiiu
Ed
inuay Yau(Boolean) 1M1AL True M1delsidugaszAud False gtuuumsld

I

a9

€

EOF(filenumber)
g e d ey o
Filenumber A wanaay tildfisuTladn 1 FogilogtiuluTdsunsy

mslilsunsuieiua sloyaeiu Port

amsadinddeya
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1. Amuaaaudsmeo i lugiud
i . & y y
2. ey IWannaieilalFauaesds FreeFite ndnfu 1A tudauals nosend
] u'.« o i 3 1
3. Mdddailatdauuy luwd e udeoya
] i r-:ll = i A ] = o Poa =& )
sdudeyasnivdidls  Teelddeysusiazgn Hduwuviiiuvielifiuaunnres
. d o . ‘
OutBufferSize 14 MSComm1 Geaziil Buffer duiudsdagaaantiumis com port
4 1 ' = o 1 o W
diosmdoyannivdiiu Block foyaFvuTesndinezgadediofids
MSComm!.Output
seaundioyaszgnaseen hlsuvinavin Buffer Tnoldminsremoudaoids
MSComm1.OutBufferCount

E=1 A J
5. TniWddayamuvmeaeiitlaiumn s

msfuidadeyn

o I fed d 9 Ao W ar o 2
°|'|1ﬂ151’11“N1U1wﬁﬂ']ﬂl\ulaglﬂﬂulﬂaﬂﬁ'mglﬂilﬂﬂuﬂﬂﬁﬂlsﬂ']mFlﬁf’l']&lﬂlgq.lﬂﬁﬂ'ﬁﬂuﬂﬂ

a

T doyalwml

asrageuteRauanuzia 1WA

¥
-] v =y

198159 Seek midoyailopiiuneiudetoyaves Maidaiuleyasy dsdiuilezegluln

= & - gy 9
HIA 031U Menu Y179 Command Button ﬂulﬂ

msfAvuaRuauIiA199 MSComm Control 1@ misnAadefuneiald
) - - ¢ o Y
1. Property %9 CommPort 19 {30NADUADIANIT IR IFIH
#2981 MSComm1.CommPort=1
gk g Y vl g v A
Tuitifonsz 19 Comlogimumnduniosnou

A . - oo « 1w 4 W Yy o <
2. Property U@ Settingsf1B NTAINIUOINTITIUNIVOUD HIWTADITAIWIDATIUDA YOI Qﬂﬂﬁm

fazAadodoilunhls Iﬂﬂﬁ‘iwﬂmaﬂﬂmﬂdﬁhdﬁ]ﬁiﬁﬁ‘ﬁ
MSComm1.Settings="Baud(dn31n13 fudasdoya),
Parity(d1 T 19 1eN), S wavidiadoya, inanen”
#10819 MSComm]1.Settings="1200,N,8,1"
3. Property 49 InputLenfn Amunviavesiiteyadulflusuteyaimuaiiogiy
wes
#1081 MSComml.InputLen=1

4. Property %o PortOpen a0 szilaliweialdaurielu dulla ~True d17ln =False
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A100719 MSComm1.PortOpen=True
A a 9 = } w ar
5. Property ¥® Rthresholdfie M 1¥inan1inszdudie Event-driven tifafidayalutivivasiy
%E]lgﬂ(Comport)ﬂu ‘ﬁﬂﬁlﬁﬂCommEvent 111 OnComm Event
@79t19 MSComm1.Rthreshold =1
=1 d' ] = =1 o t-‘i 5!:!' =1
1Inswaz@sannaul mezunleulu Insdaes VB 4992139 Sub Form Load() w509z

=

& . ad .
7379 Sub Y lvnlunsdinesSunldnmends

Private Sub Form_Load()
MSComml.Settings="1200,N,8,1"
MSCommi.CommPort=1
MSComm1.Inpuilen=1
MSComml.PortOpen=True
MSComm]l.Rthreshold =1

End Sub

FEveamsiudveyan Serial Port
Qs = oW o oA W 3 o 9 [ '
ntdeu IRadmilumsfmussiudu i fuaeuwe Sanazdaldmasuuazds
o v o o o , @ ¢ 9y o 4
YoINeIA RS-232 Astiufamsnszsuuaz dedoyaiawein 1A Taols Property Aail
4 oy [ ] o
Output = Feeziilunsdatoynldinesa
qj 1 w Y o "1 ] ; 9 ) u'.alrl = -
Input = 1udruvesmssudeyaninnesa ualudmfszdaubmideiliifoun Event
1 A 1
Property OnComm 930g 11 Sub MSComm_OnComm 4 szemudoymiun

¢ &
VNN WDIA RS232 UHLDY
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¥

» v
Aaunaud g TzuazdRuR 1Fun

3.2 NILBALLLAIIUAMNHAIMTHATNGY])

Syesnuul 1auoy Kinematics UOILAUNT
i

- "

Eose '
U7 3.1 MsBBNIUY Kinematics YBUUNA

4 -~ o
M3147 3.1 A1 1951TR8S

Axis yu d a (4 Home
1 01 204 0 90 90
2 02 0 0 90 -90
3 03 0 182 0 90
4 04 0 148 0 0
5 s 0 0 90 90
6 06 dé ab 0 0
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BN Kinematics  Y0UUARATLITAEIUAINITITNDS 1ASIA15 198 MDY
' 1 ' g sl‘g ) r 4 Y

TavAwas d6 uoz a6 awsalanilsnlduegiiudumialatsues Tool fvgldnu
Taodoudumnsn 18y d =1204.0.0.0.0.d6]T mm, a=[0.0.182.148.0. a6]T

. ) v o 2 : o ' - &
mm  @IUA1 Home ARAITUBARATHISUAUNINIG LA uHUIveLaIuna Taosaunuied
o Qs =) dy Y] ai ] d’. o e o
veamadagl  TeswmSnwesaunall azidlufifveni HuarwuvunaTool)Fuwusiv
o 1 1 ' o o o ] o [
AWnUgTHU(Base) p619]s uagwuANuFURNUT Tz I8 BuvUnaToo Az A ML 8314

r ¥
(Base) ¥03uaunanisy lasanuuuiin ldon

Uaaitool) 1234 56
T §M(base)  =TOTIT2T3T 4T5
— — — -1 —
Clo 810 €20 820 C3 -S3 0 a3C3| | C4 -S4 0a4C4
= SI 0 -Cl 0 S2 0-C2 0 S3 C3 0 a383| |S4 C4 0adS4
0t 0 dl 01 00 0 01 0 0 01 0
00 01 00 01 0 0 0 1 0 0 0 |
[ cs 0 sso | [cs-ssa0
S5 0-C5 0 86 €6 0 0
6 1 0 0 0 0 1 d6
0 0 0 | 0 0 0 1
| i _
Uaw(tool) B ]
T Ubase) = R P
00 0 |1

C1C2{a3C3 + a4C34 + d65345)+ S1(a3S3 + adS534 - d6C345)
P = ' S1C2(a3C3 + a4(C34 +d65345) - C1{als3 + a4534 - d6C3435)
dl - S2(a3C3 + alC34 + d6S345)

{CIC2C345 + 818345)C6 + CI18286  C182C6 - (C1C2C345 + 818345)86 SSICHSE + CI1C28345
R = (S1C2C345 - C15345)C6 + 818286 SI182C6 - (S1C2C345 — C18345)56 CiC345 + 51C25345
52C345C6 ~ C286 -C2C6 —82C34556 525345
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Iﬂ{l‘ﬁ- Cl = Cosel,
512 = sin@1Cos02 + CosO15in02,

C12 = CosB1cos02 - sinB1sind2

aulTool)

4 o
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Ed
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) ¥ & o ¥ o~ Vo . .
svuna ismyuan laeenls Fudmla oaseunimuns Inverse Kinematics
A 0w 4 4 4 : '
voavunadneudageen lunrsm Fa5osilaznanlumansa
Y )
w oo .
sntudinseomuuuunalaeldlUsunsy  Solid Works el Model
M \ - 3 a o q ¥ 3y = 1 - o M
Sunuunsuinmsadiente waziinsaunionsudeRanmansunezimediunmsans
= iR | 3 o a A& A Ao
anuRanaiaturezansulszmald Tasuuundoudunddumnidanany

¥
PUITHDIT
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rqiflononnazin vieseld sauvedisling1ud Servo Motor UAZ DC Motor AvadiSpec
[} =% Qo o ] 3 e ar 3 o ] a a 1 ¥ =
mﬂﬁ ‘i]xﬁ]%ﬁ"lij'liﬂﬂﬂ?ﬂlﬁluﬂﬁﬂ"lﬂuIlﬂ‘i]'N AIUUTIISADININTATUIUITAUADNT T IUN
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IAVYU A

CaML Cghu

 In— 4,8-—-X =

A ununyu

90’9 Cg1u 200q
51 3.2 ganmu A

= v
fin Tuua (M) 0098 A

90X = {4.8-X) 200
90X-200X = 960
X = 3.5 cm.

9 v
iRzt C, Tuveadouuuiviags A=41 4cm.

#



10 4.8
0.6 fa—

A wrunyy

ML = &0g ﬁ'ﬁ'uﬁﬂﬂg
AN ~ 90g

7111 3.3 gamyu AQ)

>

®

=
!

N (90x0.6) + (200x5.4)

=
I

A 1,134 g-cm,

910 Data Sheet YDIUBIADT GWS (SO3N) Fitsudandasofuld 4,000 g-cm.
¥ ]
WAL UeIARIYDY GWS (SO3N) 7 ldausnnigyls #

AYYU B

2 —3.2-
. y T
[ f
i e
B T T e
Unuwuu
CgMz = 60g
- o
Cgrou 60g 3J00g
M1+@a1 = 300g

it 3.4 yavyu B

fin Tuuud (M) 50098 B 1AL i 3mm. | aawmuuiy AL =27 grem.” Tuutuad
luuudseuyn B uawmas GWS (3666) Sugege 15,000 g-cm.

M

A (60X) + (4+XX300) + (X+2)(bYh)(D, N(X+2)/2)
M, = (60X) + (4+X)(300) + {(X+2)(0.3)2.5)2.7){(X+2)/2)

|

29
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15,000 = X+ (60X + 30X + 4X) + 1,204
0 = X+ 94X - 13,796
X = 34,6 cm.
¥
MiERzTuLoIMes GWS (S666) annsofimotnldszuzqeqn 34.6 cm.  #
—P— 3.2
i 34
5 h
N
Cgry &0g A kg :3[]%9
M1+mUu = 300g '
jUN 3.5 ganyu B2)
ANAUUT NS

INNTTAUN #1 Yield

8] =
Y

¥
-

Strength ¥83 A1 31 25 ksi
25 ksi
25 % 6.895
172.375 N/mm.’
340 x 0.06 x 9.81 + 380x0.3x9.81
1322.34 kg - mm.

. . .
TuuanNuRooued HUA 1 (111 91091319)

I =

Y ¥
ANuAUAR TuAHIY

a =

b

172.375/2

b =

(bh’y12
(6(25)' V12
1,302b

(MC)
(M(2)y1 fmanuilanase =2
(1322.374x12.5) / 1302b

0.15 mm.

wszaziulunulds musnld A1 alianunu b NN mSamdy 0.15 mm.

18 sfusensodenld A1 awe 3 mm. 18 #
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o a - ¥ - & ) ' - ¥
ﬁgﬂﬁlTfliJ'EJWIE)'iiLﬂuﬂﬂ&’Lﬂﬂﬂlﬁfﬂ'J’lNUYJﬂﬁ 34 em. mﬂlﬂuﬂ'ﬂﬂﬂ’lﬁ] Max LLG\LE']Lﬁ'E]ﬂ1°l)"§¥U$

15 cm.
15

1,65 £.35 7 4—

Fgm

et T aae

D

leuqu
CgM3 LAl CgMe Cgran
£00g 509 60g  M1+Ay = 3009

31]7‘“; 3.6 9ANYU B(G)

5; [ =)

= e L
L919SHYT M, 999 Vll“liﬁ']ﬁi‘ljmﬂﬂllﬂtﬂﬂ‘i

M, (1.65%200) + (8x50) + (15x60) + (300x19)

)

M, = 7,333 g-com.

mszazily @enuemed GWS (S666) 15,000 g—cm. oeaunsnviau'ld

AHYU C

o o = a
@ennmziisy lmmudunngaldasgl ——

// ) ,/ll
o 4 '

1 a ! 7 b = 23mm,

|

- h

1.3 | T

C
AU S0g €0y 300y

N 3.7 yempu

(Bx50) + (60x15) + (19x300)

=
o]
i

1,376 g- cm.
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»
WS M, = 1,376 g - cm. 15udenlfuamas GWS (S666 NMG) inesn 38,000 g-
cm. 18 #
ARANUNDINT

VINATTNANMAY  Yield Strength V84 Al §if0 25 ksi

o, = 172.375 N/mm.’
1 = (bh’ )12
= (25xh")/12
g, = (MCY1 = (M(h/2))/1

annulasany = 2;

172.375/2 = (1376(h) x 12) / 25 h'x2
86.1875 = (1376x8) / 251
h = 1.25 mm.

3 ' ' 3 3
mmu:uuﬁ’ﬂuﬁﬂﬂh’f Al #UID N 2 mm. I.LGIL‘ﬂlﬁEIﬂEl”H 3 mm. LWS‘I%%%HN%QE’HNHQT‘I‘L&

aonseela #

YAHYH D

wenneiiu Tumudinniga lddagl

MotrsS ; y . i
X S gmne _ :.' N
X 4 €.35 7 g
42,30 424}  [Hes
* # $ A #
D
AWMU
cpAl CaM4  CaM3 CoAl CgMz  CcgMi+Ru
E%Ug 2dog S0g 60g 300g

314 3.8 Yanyu D

3o exglifloufitauemss 3 uaz uawmes 4 = (0.2x2x2.7x8.3) = 9¢
19 DC uomad Imesn 25000 g -em. = M,

M, = 220X + (X+6.4+1.65)(200) + (X+6.4+8)(50)
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+(X+6,4+8+7H60) + (X+6.4+8+7+4)300)
+ ((X+2.4+2.3)/2) ((X+2.4+2.3)(0.3x2.5x2.7))

= 220X + 200X + 336.4 + 504 + 720 + 60X + 1284 + 300X
+7620 + X'+ 9.4X + 22.1

25,000 X'+ 839.4X +9,982.5
X = -856.924 , 17.5 cm.

mizazifuszes X oA ld 17.5 om.

ualumseonuuiidon X - 116 cm.

= o < =1 3 ] 3 ' o uy ey
FTIAARNITULUILTY ARSI LU AN TUU mﬁmmu”lu”lﬁmgummﬂunmmu’mau

AR UL
M, = (0.22x9.81x116) + (0.2x9.81%196.5) + (0.05x9.8 1x260)
+ (0.06x9.81x330) + (0.3x9.81x370)
= 2,045.6 g-cm.
g, = 172.375 N/mm,’
I o= (bh' )12
= (25xh’¥12
= 1,302b
o, = (MO
= M(1.25}/1,302b
17237572 = (2045,6x12.5)/1,302b
b = 0.22 mm.
mazasiuainiald Al vinansl 3 mm, 18 #

b4
A

; o ] =Y 1
Wadtunmsaanszuouames 5 mizeziuSaldadTadh llsqe
M3 K

> ¥ o 1
ms1znsu dmdnuvuna luwavuiaduiuTan

300 + 60 + 50+200 220 + 100 = 930 g #



F—-——5cm,

8cm,
)
; TACH,
7 A G T |

FA o - #

B | O — | A .
L2cm
30

; .. Fiz ‘

. FheSin30
Scm. ; )

2.12x21.5 - F,sin 30 x 13.5

133
21.9cm;

319 3.9 MmImA1 K vosdss '

M = 0
= 0

F, = 20 N

F = k x 15 x 107

k = 29/0.15

k ~ 193

mznztiulgadSe Tanlint k. Yszanm 150 - 300
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Code UT11A2A190 Computer MNUNATIH Motor nanzsmyulilnu Code Atlawdhyl
' at y ar o E =
laumstia Code 91N Computer W84 Controller 1ifa Controfler ‘I&Fudoyafisydsdoyaiiy
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9 A Yo A 4 = o 9}3
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' o =1 P!
yasennelunsguuowes Idlianuaziden 1 aem
lunsesnuuuld wismisiilasselusunsulumsilioy Code FY Computer
TaJsunsuARY Controller AZBBNUULLAINES Circuits TunABIALAN

Sunazdadoya detioyalil Am robot
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3.5 msvenuvulilsunsulumsniuguuunnasIn Computer

¥
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Control Properties ﬂ'wﬁﬁmu@
From Name Fm
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Frame Name Famgq
Caption HAAIA YL
Label Name lal
Caption YU MI =
Label Name la2
Caption HYUM2 =
Label Name la3
Caption YU M3 =
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Label Name fa 4
Caption YUY M4 =

Label Name la5s
Caption YU M5 =

Label Name la6
Caption Y M6 =

Label Name la7
Caption YU M7 =

TextBox Name Txm}
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TextBox Name Txm?2
Caption
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Caption

TextBox Name Txmé4
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Caption

TextBox Name Txmé6
Caption

TextBox Name Txm7
Caption
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Caption Talsunsu
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Caption

Command Name Come
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Command Name Comp
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Caption Compile
Command Name Comr
Caption Run
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Caption Set origin
Label Name Lanum
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TextBox Name Txnum
Caption I
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MicroController dsPIC30F2010 wu1m 28 1 1Ay dsPIC fi Tugadheunnuiod §ilugadiis
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vnldsunsudnsduazlins interupt 2 UMASAD  interrupt B9 Timmer a3

interrupt U89 UART

ISR — TlInterrupt (Void)
ISR — Ul TXInterrupt (Void)
ISR - Ul TXInterrupt (Void)

TuTdsunsulddmual® wesn REO- RE4 ifu Output A20AL Servo Motor 823
RES, RES Wag RCI4, RDI (fu Ouiput a7ugu DC Motor Ifhwua Timmer 1 14
] £ 1
dyouuinT 7.3728 MHz 9 PLL 4X datiumunawasdgaiauwadnasinisne 15 ms
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¥ IMUAAT match Value Ao 110592 12ldn1n 15 ms daldsunsufe
ConfigIntTimer1(T1_INT _PRIOR 1 & // Timerl interrupt priority 1

T1_INT ON), //Enable interrupt for timerl

WriteTimerl(0}); // Clear count value at TMR 1 register
match_value = 110592; _ /{ Load value Interval 15 ms
OpenTimerl(T] ON & // Start timerl

Tl GATE OFF & /7 Disable gate pin for timerl

T1 IDLE STOP & #/ Stop timer in idle mode
TIPS11& // Presceler 1:1

T! SYNC EXT OFF & // Disable sync external source
T1_SOURCE_INT, match_value); // Wait till the timer matches

with the period value
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dat = Read UARTI(); // fus191anaiaaynsy
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Angle

16.500 - mmm e

4800 b

dat

U7 3.16 7519 Angle / dat

Angle = (65x{dat))+4800;
A o 1 J o r:/ L [ :
ey angle azdanthlfailadFudos pwmi(angle); Aty

void pwm1(long num}

{
long i;
for(i=0;i<400000;i++)
{timer_value = ReadTimerl(); // Read counter value
if( timer value <=num )
{PORTEDbits.RE0 =1; / turn off LED on RD1 }
clse
{PORTEDIits.RE0 = 0; //turn off LED on RD1 }
}
}
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// read charnal O //
if (result[1] > old_result[1])
{
tx = ( result[1] - old_result[1] )>>4;
old_result{1] = (old_result[1] + tx };
t
if (result[1] < old_result{1] )
{
x = (old_result[1] - result[1] }>>4;
old_result[I] = (old result[1] - tx
!
// show L.CD chanal 0,1 //--
pay[1] = (old_result[1]-15)*be ;
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MARUIN .1

Code MFunonILANMITIUYald3unsn

Private Sub come_Click() //ﬁwé’amuauiju Compile
txpro.Text =""
End Sub
Private Sub comp Click()
Dim num As Integer, num2 As Integer, resp As Boolean
Dim i As Integer, j As Integer, k As Integer, | As Integer, a As Boolean, n As Boolean, m As
Boolean
Dim c1(1 To 100) As String, ¢2(1 To 1000) As Integer, ¢3(1 To 1000) As Single, tex As String,
str As String
tex = txpro. Text

num = Len(txpro.Text)

num2 = (num+2)/7

resp = True

comr.Enabled = True

If txpro.Text = "" Then
MsgBox "?7797?77717777", vbokoly + vbExclamation, "?777727"
comr.Enabled = False¢

End If

If 5 > Len(txpro.Text} Then

comr.Enabled = False
End IT
Fori=1 To num?2
c1(i) = Mid(tex, j, 1)
c2(i) = Val(Mid(tex, k, 1))



c3(i) = Val(Mid(tex, 1, 3))
Ifel(i) <> "m" Then
a= True
Else
a = False
End If
If c2(i) > 7 Then
n = True
Else
n = Falsc
End If
If ¢3(i) > 180 Or ¢3(i) < 0 Then
m = True
Else
m = False
End If
Ifa Or n Or m Then
resp = False
Exit For
End If
j=j+7
k=k+7
I=1+7
Next i
If resp = False Then
MsgBox "?7777772277777", vbokoly + vbExclamation, "?797799"
comr.Enabled = Faise
End If
Debug.Print "/ i T
Debug.Print "Len{num)" & Len{txpro.Text)
Debug.Print "Mid(str1,2,1)" & Mid(tex, 1, 1)
Debug.Print "Mid(strl,2,1)" & Mid(tex, 8, 1)
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Debug.Print "Mid(str1,2,1)" & Mid(tex, 15, 1)

Debug.Print "c1(1)=" & c1(1)
Debug. Print “c1(2)=" & c1(2)
Debug.Print "¢1(3)=" & c1(3)
Debug.Print "c1{4)=" & c1(4)
Debug.Print "c¢2{1}=" & c2(1)
Debug.Print "c2(2)=" & c2(2)
Debug.Print "¢2(3}=" & ¢2(3)
Debug.Print "c2(4)=" & c¢2(4)
Debug.Print "¢3(1)=" & ¢3(1)
Debug.Print "¢3(2)=" & ¢3(2)
Debug.Print "¢3(3)=" & c¢3(3)
Debug, Print "c3(4)=" & c¢3(4}
Debug.Pript "num2 =" & num2
Debug Print "tex =" & tex
Debug Print "j=" & j

End Sub

Private Sub comr Click()

If comr.Caption = “Run” Then
comr.Caption = "Stop"
‘time) .Enabled = True
run

Else
comr.Caption = "Run”
time1.Enabled = False

End If

End Sub

Private Sub Form_Load()

comr.Enabled = False

msc.CommPori = 2

msc.Settings = "9600,n,8,1"

msc.PortOpen = True
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‘timel.Enabled = False
‘timel.Interval = 100
time2.Enabled = False
time2.Interval = 100

End Sub

Sub run() //ﬁwéf'amuﬂuﬂu Run
Dim num?22 As Integer, num222 As Integer, ti As Integer, tj As Integer, m(1 To 1000) As Long,
q(1 To 1000) As Long
Dim em As Integer, cq As Integer, onl As String, tex2 As String
On Error Resume Next
ms¢.DTREnable = False
msc.DTREnable = True
msc.Inputlen = 0
onl = txnum. Text
cou = Val(onl)
Forti=1 To cou
tex2 = txpro.Text
mim22 = Len(txpro.Text)
num?222 = (num22 + 2) /7
cm=2
cq =3
Fortj=1 To num222
m(tj) = Val(Mid(tex2, cm, 1))
q(tj) = Val(Mid(tex2, cq, 3))
Select Case m(tj)
Case 1
tx =1
Case 2
tx =2
Case 3

tx=3



Case 4
x =4
Case 5
tx =5
Case 6
tx=6
Case 7
tx =7
End Select
msc.Output = Chr{m(t}))
bata = mse.[nput
Do Until {Asc(bata) = m(tj))
bata = msc.Input
Loop
qbx = q(tj)
If q(tj) > 127 Then
msc, Output = "e"
bata = msc.Input
Debug.Print "bata=" & bata
Do Until {bata = "e")
bata = msc.Input
Loop
Debug.Print "Chr(Right(q(tj), 2)=" & Right(q(t}), 2)
mse.Output = Chr(Val(Right(q(tj), 2)))
Debug.Print "Chr{Right(q(tj), 2)}=" & Chr(Val(Right(g(tj), 2)})
bata = msc.Input
Do Until {Asc(bata) = Right(q(tj), 2)}
bata = msc.Input
Loop
Else
msc.Output = Chr(q(tj))

bata = mse.Input
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Do Until (Asc(bata) = q(tj))
bata = mse.Input

Loop
End If
Select Case tx
Case |

txm 1. Text = qtx
Case 2

txm2.Text = qtx
Case 3

txm3. Text = gtx
Case 4

txm4. Text = qtx
Case 5

txm3. Text = qtx
Case 6

txmb. Text = qtx
Case 7

xm7.Text = gtx
End Select
cm=cm+7
cq=cq+7

Debug.Print "cou =" & cou

Debug.Print "num222 =" & num?222

Debug Print "m(1)=" & m(1)
Debug.Print "m(2)=" & m(2)
Debug Print "m(3)=" & m(3)
Debug.Print "m(4)=" & m(4)
Debug.Print "q(1)=" & q(1)
Debug.Print "q(2)=" & q(2)
Debug.Print "q(3)=" & q(3)
Debug.Print "q(4)=" & q(4)
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Debug.Print "tex2=" & tex2
Debug.Print "m1=" & Chr{m( 1)
Debug.Print "m2=" & Chr{m(2))
Debug.Print "m3=" & Chr(m(3))
Debug.Print "ql=" & Chriq(1))
Debug. Print "q2=" & Chr(q(2))
Debug.Print "q3=" & Chr(q(3))
Debug.Print "in=" & bata
Next tj
Next ti
comr.Caption = "Run"
comr.Enabled = False
End Sub
Private Sub Origin_Click() //ﬁ‘hﬁ"qmuauﬁu Set Origin
On Error Resume Next
msc.DTREnable = False
msc.DTREnable = Trye
msc.Inputlen = (
msc.Output = Chr(1)
pata = msc.Input
Do Until {Asc(pata) = 1)
pata = mse.Input
Loop
msc¢.Output = Chr(90)
pata = msc.Input
Do Until (Asc(pata) = 90)
pata = msc.Input
Loop
txmli.Text = 90
mse.Outpwt = Chr(2)
pata = msc.Input

Do Until {Asc(pata) = 2)
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pata = msc.Input

Loop

msc.Qutput = Chr{90)

pata = msc.Input

Do Until (Asc(pata) = 90)
pata = msc.Input

Loop

txm2.Text = 90

msc.Output = Chr(3)

pata = msc.Input

Do Until (Asc(pata) = 3)
pata = msc.Input

Loop

ms¢. Qutput = Chr(90)

pata = msc.Input

Do Until {Asc(pata) = 90)
pata = msc.Input

Loop

txm3.Text = 90

msc.Output = Chr(4)

pata = msc.Input

Do Until {(Asc(pata) = 4)
pata = msc.Input

Loop

mse¢.Qutput = Chr(90)

pata = msc.Input

Do Until (Asc(pata) = 90)
pata = msc.Input

Loop

txm4.Text = 90

msc.Output = Chr(5)

pata = msc.Input
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Do Until (Asc(pata) = 5)
pata = msc.Input

l.oop

msc.Output = Chr(90)

pata = msc.Input

Do Until {Asc(pata) = 90)
pata = msc.Input

Loop

txm5.Text = 90

msc.Output = Chr(6)

pata = msc.Input

Do Unitil (Asc(pata) = 6)
pata = msc.Input

Loop

msc.Output = Chr(90)

pata = msc.Input

Do Until (Asc(pata) = 90)
pata = msc.Input

Loop

txm6.Text = 90

msc.Qutput = Chr(7)

pata = msc.Input

Do Until (Asc(pata) = 7)
pata = msc.Input

Loop

msc.Qutput = Chr(90)

pata = msc.Input

Do Until (Asc(pata) = 90)
pata = msc.Input

[oop

txm7.Text = 90
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End Sub

Private Sub time2_ Timer() /ffri‘lf%\‘l Timc2
Dim recdata As String, i As Intcger

On Error Resume Next

mse.DTREnable = False

msc.DTREnable = True

msc.Inputlen = (

If (msc.Input = True} Then
tata = msc.Input
recdata = Asc(tata)
=i+ 1

End If

Debug.Print "i=" & i

If (i = 1) Then
Sclect Case recdata
Case 1

tx =1
Case 2
tx =2
Case 3
tx=3
Case 4
tx =4
Case 5
x=5
Case 6
tx=16
Case 7
x=7
End Select
End If



Debug.Print "i=" & i
If (i = 2) Then

qtx = recdata

o = qgtx

i=0
End If
Debug. Print "i=" & i
Debug.Print "tx=" & x

End Sub



NAHEUIN .2

Code ﬁ]ﬁfdﬂu Compile

Private Sub comp_Click()

Dim num As Integer, num2 As Integer, resp As Boolean
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Dim i As Integer, j As Integer, k As Integer, | As Integer, a As Boolean, n As Boolean, m As

Boolean

Dim c1(1 To 100) As String, c2(1 To 1000) As Integer, ¢3(1 To 1000} As Single, tex As String,

str As String
tex = txpro.Text
num = Len{txpro.Text)

num?2 = (num + 2)/7

resp = True
comr.Enabled = True
If xpro.Text = "" Then
MsgBox "?777727777777?", vbokoly + vbExclamation, "7797779"
comr.Enabled = Faise
End If
If 5 > Len{txpro.Text) Then
MsgBox "?7727710277777", vbokoly + vbExclamation, "?7771299"
comr.Enabled = False
End If
Fori=1Tonum2
¢1(i) = Mid(tex, j, 1)
¢2(i) = Val(Mid(tex, k, 1)}
¢3(i) = Val(Mid(tex, 1, 3))
If ¢1(i) <> "m" Then

a=True



Else
a = False
End If
If €2(i) > 7 Then
n = True
Else
n = False
End If
If ¢3(1) > 180 Or c3(i) <0 Then
m = True
Else
m = False
End If
[faOrnOrm Then
resp = False
Exit For
End If
i=jt7
k=k+7
l=1+7
Next i
If resp = False Then
MsgBox "?72?7777277272", vbokoly + vbExclamation, "?7727?7"
comr.Enabled = False
End If
Debug. Print "I T
Debug.Print "Len(num)" & Len(txpro. Text)
Debug.Print "Mid(str1,2,1)" & Mid(tex, t, 1)
Debug.Print "Mid(str1,2,1)" & Mid(tex, 8, 1)
Debug.Print "Mid(str1,2,1)" & Mid(tex, 15, 1)
Debug Print "c1(1)=" & c¢1{1)
Debug.Print "e1(2)=" & c1(2)
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Debug.Print "c1{3)=" & c1(3)
Debug.Prnt "c1(4)=" & c1(4)
Debug.Print "c2(1}=" & ¢2(1)
Debug.Print "c2(2)=" & ¢2(2)
Debug.Print "c2(3)=" & c2(3)
Debug.Print "c2{4)=" & c2(4)
Debug.Print "c3(1)=" & ¢3(1)
Debug.Print "¢3(2)=" & c3(2)
Debug.Print "c3(3)=" & ¢3(3)
Debug.Print "c3(4)=" & c3(4)
Debug.Print "num2 =" & num?2
Debug.Print "tex =" & tex
Debug. Print "j=" & j

End Sub
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MANUIN 7.3

Code MF31J1 Run

Private Sub comr_Click()

If comr.Caption = "Run" Then
comr.Caption = "Stop"
‘timel.Enabled = True
run

Else
comr.Caption = "Run"
timel.Enabled = False

End If

End Sub

Sub run()
Dim num22 As Integer, num222 As Integer, ti As Integer, 4 As Integer, m(1 To 1000) As Long,
q(1 To 1000) As Long
Dimem As Integer, cq As | nteger, onl As String, tex2 As String
On Error Resume Next
ms¢.DTREnable = False
msc.DTREnable = True
msc.InputLen =0
onl = txnum. Text
cou = Val(onl)
Forti=1 To con
tex2 = txpro.Text
num22 = Len(txpro. Text)
num222 = {nym22 +2)/7
cm=2

cq=3



Fortj=1 To num222
m(tj) = Val(Mid(tex2, cm, 1))
q(tj) = Val(Mid(tex2, cq, 3))
Select Case m(tj)
Case 1

tx =1
Case 2

x=2

Case 3

!
[Ve}

(X
Case 4
tx =4

Case 5

tx =7

End Select

msc.Output = Chr(m(tj))

bata = msc.Input

Do Until (Asc(bata) = m(tj))
bata = msc.Input

Loop

qtx = q(tj)

If q(tj) > 127 Then
msc.Output = "g"
bata = mse.Input
Debug.Print "bata=" & bata
Do Until (bata = "e"}

bata = mse.Input

Loop




Debug.Print "Chr(Right(qg(tj), 2))=" & Right(q(tj), 2)
msc.Output = Chr{Val{Right(q(tj), 2)))
Debug.Print "Chr{Right(q(tj), 2))=" & Chr(Val(Right(q(tj), 2)))
bata = msec.Input
Do Until (Asc(bata) = Right(q(tj), 2))
bata = msc.Input
Loop
Else
msc.Output = Chr(q(1j))
bata = msc.Input
Do Until (Asc(bata) = q{tj))
bata = msc.Input
Loop
End If
Select Case tx
Case |
txm1.Text = gtx
Case 2
txm2.Text = gtx
Case 3
txm3.Text = qtx
Case 4
txmd. Text = qtx
Case 5
txmS5. Text = gtx
Case 6
txm6.Text = qtx
Case 7
txm7.Text = qtx
End Select
cm=cm+7

¢q=cq+7
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Debug.Print "cou =" & cou
Debug.Print "num222 =" & num222
Debug.Print "m(1)=" & m(1)
Debug.Print "m{(2)=" & m(2)
Debug.Print "m(3)=" & m(3)
Debug.Print "m(4)=" & m(4)
Debug.Print "q(1)=" & q(1)
Debug.Print "q(2)=" & q(2)
Debug.Print "q(3)=" & q(3)
Debug.Print "q(4)=" & q(4)
Debug.Print "tex2=" & tex2
Debug.Print "m1=" & Chr(m(1)}
Debug.Print "m2=" & Chr(m{2))
Debug.Print "m3=" & Chr{m{(3))
Debug.Print "q1=" & Chr{(q(1))
Debug.Print "q2=" & Chr{g{2))
Debug.Print "q3=" & Chr(q(3))
Debug.Print "in=" & bata
Next tj

Next ti

comr.Caption = "Run"

comr.Enabled = False

End Sub



NMAKRUIN 7.4

Code ﬁ‘lﬁﬂﬂﬂ Set Origin

Private Sub Origin_Click()
On Error Resume Next

msc.DTREnable = False

msc.DTREnable = True

msc.Inputlen = 0

msc.Output = Chr{(1)

pata = msc.Input

Do Until (Asc(pata) = 1)
pata = msc.Input

Loop

msc.Output = Chr(90)

pata = msc.Input

Do Until (Asc{pata) = 90)
pata = msc.Input

Loop

txml.Text =90

msc.Output = Chr(2)

pata = msc.Input

Do Until (Asc(pata) = 2)
pata = msc.[nput

Loop

msc.Qutput = Chr{90)

pata = msc.Input

Do Until {Asc(pata) = 90)
pata = msc.Input

Loop

txm2.Text = 90




msc.Output = Chr(3)

pata = msc.Input

Do Until (Asc{pata) = 3)
pata = msc.Input

Loop

msc.Cutput = Chr(90}

pata = msc.Input

Do Until (Asc(pata) = 90)
pata = msc.Input

Loop

txm3. Text = 90

msc.Output = Chr(4)

pata = mse.Input

Do Until (Asc(pata) = 4)
pata = msc.Input

Loop

msc.Cutput = Chr(90)

pata = msc.[nput

Do Until (Asc(pata) = 90)
pata = msc.Input

Loop

txmd. Text = 90

msc.Output = Chir(5)

pata = ms¢. [nput

Do Until (Asc(pata) = 5)
pata = msc.Input

Loop

msc.Output = Chr(90)

pata = msc.[nput

Do Until {Asc(pata) = 90)
pata = msc.Input

Loop



txm5. Text = 90

msc.Output = Chr(6)

pata = msc.Input

Do Until (Asc(pata) = 6)
pata = msc.Input

Loop

msc.Output = Chr{90)

pata = msc.Input

Do Until (Asc(pata) = 90)
pata = msc.Input

Loop

txm6.Text = 90

msc.Output = Chr(7)

pata = msc.Input

Do Until (Asc(pata) == 7)
pata = msc.Input

Loop

msc.Qutput = Chr{90)

pata = msc.Input

Do Until (Asc(pata) = 90)
pata = msc.Input

Loop

txm7.Text = 90

End Sub
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NAWNUHIN 7.5

Ti)sunsu aspPIC
{/ Frequency 17.3738 MHz at PLL 4x
// Filename timer Ol.c
i C compiler : C30 Compiler by Microchip Technology
fwmems -—- e - -/t

#include <p30f2010.h> // Header file for dsPIC30F2010

#include<timer.h> // Module function for Timer
#include<adcl0.h> // Module function for 10 bit ADC
{finclude<led. h> fited

#include<uart.h> // Module function for uart

unsigned int timer_value;// Keep interval for timerl
unsigned int OldValue;

//End Global

#define be 0.181268882 //180/993

- - - -1/
i - Interrupt service routine for titner-------==--ssseus 1/
- - T ———— i

void ISR _Tlinterrupt{void)

{
[FSObits. T1TF = 0, // Clear Timer interrupt flag
h
void ISR UtTXInterrupt{void)
{
[FS0bits. UITXIF = 0;  // Clear TX interrupt flag
}
void ISR UlRXInterrupt{void)
{

[FS0bits UIRXIF =0;  // Clear RX interrupt flag



void uartt init()
{
unsigned int baudvalue; // Keep baud rate value for L.oad into U1BRG

unsigned int JIMODEvalue; // Keep value for Load into UIMODE
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unsigned int U1STAvalue; // Keep value for Load into UISTA
CloseUARTI1(}; // Disable UART!
ConfigintUARTI{UART RX INT EN & // Enable RX interrupt UART1
UART RX INT PR6 & // Set RX interrupt Priority ==>6
UART TX INT EN & // Enable TX interrupt UART1

UART TX INT PR2); // Set RX interrupt Priority ==>2

baudvalue = 47, // Baud rate 9600 bps

UIMQODEvalue = UART EN & //Enable UART1

UART IDLE CON & // UART1 working in idle mode
UART RX TX& // UART! normal pin{TX==>RF3 pin,RX==>RF2 pin}
UART_DIS WAKE & /{ Disable wake-up on start UART
UART_DIS _T.OOPBACK & // Disable loop back mode
UART DIS ABAUD & // Disable autobaud mode
UART NO PAR 8BIT & // Set data 8 bit ,no parity bit

UART 1STOPBIT; // Set 1 stop it

UlSTAvalue = UART _INT_TX BUF_EMPTY &// Interrupt on buffer empty mode

UART TX PIN NORMAL & // TX Break bit normal

UART _TX_ENABLE & // Enable TX for UART
UART_INT RX 3 4 FUL& // UART interrupt receive mode
UART_ADR_DETECT DIS & // Disable detect address mode
UART RX OVERRUN CLEAR,; // Reset huffer over run

OpenUARTI{UIMODEvalue, U1STAvalue, baudvalue); // Execute configuration for UART!

;



i - -

void adc_init()
{
unsigned int Channel, PinConfig, Scanselect, Adcon3 reg, Adcon2_reg,

Adconl_reg;

ADCON1bits. ADON = 0; // Turn off ADC

Channel = ADC_CHO_POS_SAMPLEA_ANO &// Channel 0 positive input select ANO

ADC_CHO_POS_SAMPLEA AN1 &  // Channel 0 positive input select AN

ADC_CHO_POS SAMPLEA AN2 &  // Channel 0 positive input select AN2

ADC CHO_POS SAMPLEA AN3 &  // Channel 0 positive input select AN3
ADC_CHO NEG_SAMPLEA NVREF : // Channel 0 negative VREF
SetChanADC10{Channel); /1 Set channel configuration

ConﬁglntADC]O(ADC_INT_DISABLE);// Disable interrupt for ADC

PinConfig = ENABLE ANO ANA & // Enable ANO-AN3 analog port
ENABLE _AN1 ANA &
ENABLE AN2 ANA &
ENABLE_AN3 ANA ;

Scanselect = SKIP_SCAN AN4 & // Scan for ANO-AN3

SKIP_SCAN AN3 &

SKIP SCAN_ANG6 &

SKIP_ SCAN_AN7;
Adcon3_reg = ADC_SAMPLE TIME 10 & // Sample for 10 time
ADC_CONV_CLK_INTERNAL RC & /f Internal Clock
ADC_CONV_CLK_13Tcy;

Adcon2 reg = ADC_VREF_AVDD AVSS & // Vrefat Vdd and Vss

ADC_SCAN ON &
ADC ALT BUF OFF &
ADC_ALT INPUT OFF &
ADC_CONVERT CHO&
ADC_SAMPLES PER_INT I6;

// Enable scan for ADC

// Disable alternate buffer
// Disable alternate input
// Select CHO convert

/1 16 sample between interrupt
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Adconl_reg = ADC_MODULE ON & // Enable module ADC
ADC IDLE _CONTINUE & // ADC run on idle mode
ADC_FORMAT INTG & // Output value integer format
ADC_CLK MANUAL & /{ ADC manual clock

ADC_SAMPLE_SIMULTANEOUS & / ADC sampling simultaneous
ADC_AUTO_SAMPLING ON: // ADC auto sampling
OpenADC 10(Adcon]_reg, Adcon2 reg, Adcon3_reg,PinConfig, Scanselect); // Turn on ADC
module
}

void display_adc value(unsigned char addr,unsigned int val)

{

chari; /{ Counter for send character
led_command(2); // Set origin of LCD
led command(addr); /7 Sct address of LCD

for(i=0;i<4;1++)
{
led text(0x20); // Send character to LCD
}
introled(addr,val); // Display integer
i
void delay(unsigned int ms)
{
unsigned int x,3; /f Keep for counter loop

for(x=0:x<ms;x++)

{
for(a=0;a<816:a++); // Loop for delay 1 millisec per unit
}
}
void pwm1(long num) /fﬂafﬁ;”ummgu Servo Motor ﬁ’aﬁ l
{
long i;

for(i=0:1<400000;i++)
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{
timer_value = ReadTimer1(); // Read counter value
if{ timer_value <= num )
{
PORTEDits.REQ = I; // turn off LED on RDI1
}
else
{
PORTEDBits REO=0;  // turn off LED on RDI
}
i

)
s

void pwm2(long num) //Wﬁﬁ%ﬂﬂ’)ﬂﬂn Servo Motor A7 2

{
long i;
for(i=0;1<400000;i++)
{
timer valuc = ReadTimer1(); /f Read counter value
tf{ timer_value <= num )
{
PORTEDits.REI = 1; # tumn oft LED on RD1
t
else
{
PORTEDits.RE1 = 0; /f turn off LED on RDI
}
)
}
void pwm3(long num) //ﬁﬁﬁ"’é/uﬂ’mﬂil Servo Motor ﬁ’)‘ﬁ 3
{
long i;

for(i=0;i<400000;i++)



timer_value = ReadTimer1():

ifl timer vaiue <= num )

{
PORTEDbits.RE2 = 1;
H
else
{
PORTEbits.RE2 = 0;
}
i
tvoid pwm4(long num)
{
long 1;
for(i=0;i<400000;i++)
{
timer_value = ReadTimer1();
if{ timer_value <= num )
{
PORTEDbits.RE3 = 1:
H
else
{
PORTEDbits.RE3 = 0;
H
H
}void pwm5(leng num)
{
long i;

for(i=0;i<400000;i++)
{

timer_value = ReadTimer1();
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// Read counter value

//umn off LED on RD1

// turn of f LED on RD1

o o e
/ASHFURIURY Servo Motor #1171 4

// Read counter vahie

/ tum off LED on RD1

/# tarn off LED on RD1

//Waﬁ%’umuﬂu Servo Motor #1771 5

// Read counter value
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ifl timer value <= num )

{
PORTEDbits.RE4 = |: / turn off LED on RD1
}
else
{
PORTEbits.RE4=0;  //tum off LED on RDI
}
}
H
int main{void) /MPtimmer
{
long match_value;
int Txdata = 120; /f Table character
int ij;
int daia;
char dat datt;
long anggle;

unsigned int result[2], old result[2],pay[2], tx,pay_adc;  //Keep data
TRISE = 0 // Configuration for RD1 to output
TRISChbits. TRISC14 = 0

TRISDbits, TRISD1 = 0;

PORTEDbits.REQ = @); /f turn on LED on REQ
PORTELits.RE1 =0; /tumon LED on RE1
PORTEbits.RE2 =0,  //turn on LED on RE2
PORTEDbIts.RE3 = (); // turn on LED on RE3
PORTEbits.RE4 = 0, {// turn on LED on RE4
PORTEDbits.RES5 = (: //tum on LED on RES5
PORTEDbits.RES = (; // tum on LED on RE6
PORTCbits.RC14=0; //tum on LED on Cl4
PORTDbits.RD1=0; //tum on LED on RDI

ConfiglntTimer1(T1_INT PRIOR_! & // Timer] interrupt priority 1
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T1 INT ON); /f Enable interrupt for timer!
WriteTimer1(0); // Clear count vatue at TMR1 register
match_value = 110592; // Load valuc Interval 15 ms

// Start timerl

OpenTimerl(T1 ON &
Tl _GATE_OFF &
Tl IDLE STOP &

TI_PS_1 1 & / Presceler 1:1

// Disable gate pin for timer]

// Stop timer in idle mode

T1_SYNC_EXT OFF & // Disable sync external source

T1_SOURCE_INT, match_value);

period value
vart] _init();
adc_init();
for(i=0;i<2;i++)
{
ADCON1bits.SAMP = [;
while(! ADCON1bits.SAMP);
ConvertADC10();
while(ADCON1bits.SAMP);
while(Busy ADC10());
old_result[i] = ReadADC10(i} ;
}
pay[0]= (old result[0]-15)*be :
pay[1]= (old result[1]-15)Y*be ;
while(1)
{
ifl DataRdyUART1())

{
dat = ReadUART1();

/ Wait till the timer matches with the

// Inittal UART!

/f Initial ADC .

// Start Sampling

// Wait for End Sampling process
// Convert ADC

// Ensure for Sampling success

// Ensure for Sampling success

#/ Keep value for ADC value.

//Check data receive

/ Load data into buffer variable

iftdat=1)//- --
{
WriteUART 1(dat);



while(1)
{
if{ DataRAyUART1())
!
dat = ReadUARTI();
delay(100);
ifildat=="¢")
{
WrittUARTI('e');
while(1)
{
iflDataRdyUART1())
{dat=ReadUARTI1{};
anggle = (65*(dat+100))+4800;
pwml(anggle);
WriteUART 1(dat);
break;}
}
break;
}
else
{
anggle = (65*dat)+4800;
pwml(anggle);
WriteUART I{dat});
break;
}
¢
;
S )
ifldat==2)//------- - - . o

{
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WriteUART 1 (dat);

while(1)
{
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iftDataRdyUART1())

{

dat = ReadUART1();

delay(100),
ifldat=="¢')
{

else

{

WritetUART1('¢");
while(1)

{
ifiDataRdyUARTI())
{dat=ReadUARTI1();
anggle = (65*(dat+100))}+4800;
pwm2{anggle):
WriteUART 1(dat);
break;}

}

break;

/dat=ReadUARTI1{);

anggle = (65*dat)+4800;

pwm2{anggle);

WriteUART 1(dat);

break;

}




ifldat==3)//- STmTmmTmTmemmmmmenemes
{
WriteUART (dat),
while(1)
{
iflDataRdyUART1())

{

dat = ReadUARTI():

delay(100);
ifldat=="¢')
{
WriteUART1('¢');
while(1)
{
iff DataRdyUARTL())

else

—
et
—_—

{dat=ReadUARTI();

angple = (65*(dat+100)+4800;
pwm3(anggle);

WriteUART 1 (dat);

break;}

}

break;

//dat=ReadUARTI(};
angple = (65*dat}+4800;
pwm3{anggle};
WriteUART 1 (dat};
break;

104



ifldat==4)//-

{

Write UART 1(dat);
while(1)
{
iflDataRdyUART1())

(
1

dat = ReadUART1{);

delay(100),

ifldat=="¢")

{
WriteUART I('e");
while(1}
{
iflDataRdyUARTI1(})

{dat=ReadUARTI1();

anggle = (65*(dat+100))+4800;

pwmd(anggle);

WriteUART 1{dat);

break;}
}
break;

i

else

{
/{dat=ReadUARTI();
anggle = (65*dat}+4800;
pwmd(anggle);
WriteUART I(dat);
break; |

$
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e ——
d
WriteUART 1{dat};
while(1)
{
ifl DataRdyUART1())
{
dat = ReadUART1();
delay(100);
ifldat=="¢')
{
WriteUART1(e?,
while(l)
1
iflDataRdyUARTI())

{dat=ReadUARTI1();

anggle = (65*(dat+100))+4800;
pwm5(anggle);
WriteUART1(dat);

break;}

}

break;

else

//dar=ReadUART1();
anggle = (65*dat)+4800;
pwmS5(anggle);
WriteUART1(dat);
break;



107

) — -
{
WriteUART I (dat); /3461 6
while(1)//a1l 1
!
if(DataRdyUART1()) il
{
dat = ReadUART1();  /ndinys
delay(100);
ifldat=="¢")
{
WriteUARTI1(e');
while(1)
{
ifiDataRdyUART1(})
{
dat=ReadUART1();

anggle = dat+100;

while(1)

d

while( anggle > pay[0]) e e — >max
}

ADCONI1bits. SAMP = |; /{ Start Sampling

white(! ADCON1bits. SAMP);  // Wait for End Sampling proeess
ConvertADC10(); // Convert ADC
while(ADCON 1bits. SAMP); // Ensure for Sampling sucecess
while(BusyADC10()); // Ensure for Sampling success
result[0] = ReadADC10(0) ; // Keep value for ADC value,

// read charnal 0 #/

if (result[0} > old_result{0])

{

x = { result[0]} - old_result[0] )>>4;
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old_result[0] = (old result[0] + tx );
}
if (result[0] < old_result[0] )
{
tx = {( old_result[0] - resuit{0] )>>4;
old_result[0] = (old result{0] - tx );
H
/! show LCD chanal 0,1 //--
pay[0] = (old_resultf0]-15)*be ;
/{display adc_value{0x84,pay[0]); // Display ADC value for channel 0
PORTCbits.RC14=1;
PORTDbits.RD1=0;
i
while(anggle < pay[0]) //max--=------ >min
{
ADCONI1bits SAMP = 1; /f Start Sampling
while(!ADCONT1bits. SAMP),  // Wait for End Sampling process
ConvertADC 10(); /! Convert ADC
while(ADCON1bits. SAMP); // Ensure for Sampling success
while(BusyADC10(}}; // Ensure for Sampling success
result{f0] = Read ADC10{(0) ; // Keep value for ADC value.
¢/ read charnal 0 //
if (result[0] > old result[0])
{
tx = ( result[0] - old_result{0] }>>4;
old_result{0] = ( old result[0] + tx );
}
it (result[0] < old rcsutt[0] )
{
tx = (old_result[0] - result[0]} }>>4;

old result{0] = ( old_rcsult{0] - tx );
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/ show LCD chanal 0,1 //--

pay[0] = (old_result[0]-15)*be ;
/{display_adc_value(0x84,pay[0]); // Display ADC value for channel 0

PORTCbits.RC14=0);

PORTDbits.RD=1;

!
!

PORTChits.RC14 = Q;
PORTDbits.RD1 = 0
break;

t

WriteUART 1 {dat);

break:

}
else //yuTiaundn128
{
/tdat=ReadUART1();
anggle = dat ;
while(1)/91)2
{
while( anggle > pay[0])/min--------- >max
{
ADCON1bits.SAMP = 1; // Start Sampling
while(!ADCONIDbits.SAMP);  // Wait for End Sampling process
ConvertADC10(); /f Convert ADC
while(ADCON bits. SAMP); // Ensure for Sampling success
while(BusyADC10()); // Ensure for Sampling success
result{Q] = ReadADC10{0) ; // Keep value for ADC value.
// read charnal 0 /#/
if (result[0] > old_result[0])
{
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tx = (result[0] - old result[0] )>>4;
old_result[0] = (old result{0] + tx );
}
if (result[0] < old_result[0] )
{
= (old_result[0] - resuit[0] )>>4;
old result[0] = (oid result[0] - tx );
}
/! show L.CD chanal 0,1 //--
pay[0] = (old_result[0]-15)*be :

//display_adc_value(0x84,pay[0]); // Display ADC value for channel 0

PORTCbits.RC14=1;

PORTDbits.RD1=0;

}

while(anggle < pay[0])//max-----—--- >min

{

ADCONIbits. SAMP = 1; // Start Sampling

while(! ADCON1bits. SAMP);  // Wait for End Sampling process

Convert ADCI10(); / Convert ADC

while(ADCONI1bits.SAMP): // Ensure for Sampling success

while(BusyADC10()); // Ensure for Sampling suceess

resultf0] = Read ADC10(0) : // Keep value for ADC value.

// read charnal 0 //
if (result[0] > old result[0])

{
tx = ( resubt[0] - old result[0] )>>4;
old_result{0] = ( old_result[0] + tx );
}
if (result[0] < old_result[0] )
{

tx = ( old_result[0] - result[0) }>>4:

old_result[0] = ( old_result[0] - tx );



}
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/f show LCD chanal 0,1 //--

pay[0] = (old_result[0]-15)*be ;

/fdisplay _adc_value(0x84,pay[0]);

PORTCbits.RC14=0;
PORTDbits.RDi=1;
}
PORTCbits.RC14 = (;
PORTDbits.RDI = 0;

// Display ADC vatue for channel 0

break; MRARU2
} /agil2

} /mgaval

WriteUART 1{dat});

break:
133
ifldat==T)// e --
{

WriteUART1{dat), Ho19R 6

while(1)/ml 1

{

if(DataRdyUARTI() /il

{

dat = ReadUARTl();//Lﬁi'fﬂsgu
delay(100);
ifldat=—"¢")

WriteUART1('¢");
while(1)

{
ifiDataRdyUART1())

{
dat=ReadUARTI{);



anggle = dat+100;
while(1)

{

while( anggle > pay[1]) //mim-------->max

d
ADCONIbits.SAMP = 1;

/f Start Sampling

while(! ADCON1bits. SAMP);,  // Wait for End Sampling process

ConvertADCI0();

/f Converi ADC

while(ADCON Ibits. SAMP); // Ensure for Sampling success

while(BusyADC100);

// Ensure for Sampling success

result[1] = ReadADCI10(1} ; /f Keep value for ADC value,

/! read charmnal 0 //

/{display_adc value(0x84,pay[1]);

}
while(anggle < p
{

if (result[1] > old result[1])

{

tx = (result{1] - old_result[1] }>>4;

old_result[1] = ( old_result[1] + tx );
1

if (result{1] < old result[1])

{

tx = (old result[1] - result[1] )>>4;
old_result[1] = (old_result{1] - tx );
;

// show LCD chanal 0,1 //--

pay[1] = (old_resuli[1]-15)*be ;

PORTEDits.RES=1;
PORTEDbits.RES=(:

ay[l]} //max--------— >min

112

// Display ADC value for channel 0
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ADCONI1bits.SAMP = 1 // Start Sampling

while(!ADCON1bits.SAMP);  // Wait for End Sampling process

ConvertADC10(); / Convert ADC

while(ADCON 1bits.SAMP); // Ensure for Sampling success

while(BusyADCI10()); // Ensure for Sampling success

result[1] = Read ADC10(1) ; /I Keep value for ADC value.

/idisplay_adc value(0x84,pay{1]);

P

else /3yutioBn 31128
{

}

#/ read echarnal 0 //

if (result[1] > old_result[1])

{

tx = (result[1] - old result{1] )>>4;

old result[1]= (old result[1]+tx );

§

if (result[1] < old_result[1])

{

tx = (old _result[1] - result[1] )>>4;

old_result[1] = (old_result[1] - = );

h

/ show LCD chanal 0,1 //--

pay[1]= (old result[1}-15)*be ;

// Display ADC value for channel 0
PORTEDbits RE5=0;
PORTEDits.RE8=1;

i

PORTEDits.RES = (;

PORTEDits.RE8 = 0);

break:

WriteUART {dat);

break;



/{dat=ReadUARTI();

anggle = dat ;
while(1)/g12
{
while( anggle > pay[1])/min--------- >max
{
ADCON Ibits.SAMP = ; // Start Sampling

while(!f ADCON1bits. SAMP);  // Wait for End Sampling process

ConvertADC10(); // Convert ADC
while(ADCON1bits.S AMP); /f Ensure for Sampling success
while(BusyADC10()); // Ensure for Sampling success
result[1] = Read ADC10(1) ; // Keep value for ADC value.

/f read charnal 0 //

if (result! 1] > old_result[1])

1

tx = (result[1] - old_resultf1] )>>4;

old_result[1] = (old_result[1] + tx );
}

if (result[1] < old result[1])

{

tx = (old_result[1] - result[1] }>>4;
old_result[1] = ( old_result[1] - tx );

}

/ show LCD chanal 0,1 //--

pay[1] = (old_result[1]-15)*be ;
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/display adc_value(0x84,pay[1]); // Display ADC value for channel 0

PORTEbits. RE5=1;
PORTEDbits.RES=0;
H

while(anggle < pay{1])//max--------->min

{



ADCON1bits.SAMP = [;
while(!ADCON 1bits. SAMP):;
ConvertADC10();
while(ADCON 1bits. SAMP):
while(BusyADC10());
result{1] = ReadADC10(1) ;

// read charnal 0 //

115

/{ Start Sampling

// Wait for End Sampling process
// Convert ADC

// Ensure for Sampling success

// Ensure for Sampling success

/f Keep value for ADC value,

if (resuit[1] > old_result[1])

{

tx = (result[1] - old_result[1] )>>4;

old_result[1] = (old_result[1]+ tx };

h

if (result[1] < old_result{1] )

{

tx = (old_result[1] - result[1] }>>4;

old resultf1] = { old_result{1] - tx );

}

// show LCD chanal 0,1 //~-

pay[1] = (old _result{1]-15}*be ;

//display_adc value(Ox84,pay[1]);
PORTEDbits.RE5=0;
PORTEDbits.RE8=1,

}
PORTEDits.RE5 = 0;
PORTEbits.RE§ = 0;
break;
} irgagil2
} /maangul
WriteUART1(dat};

break;
FHENH)

// Display ADC value for ehannel 0

/MAgL2



NMAHUIN A.6

do w & v o
WanduFudeyauasd3a1u Servo Motor 629 1

ifldat==1)/ - - - T
{WriteUART 1(dat);
while(1)
{iflDataRdyUARTI1())
{dat = ReadUARTI();
delay(100);
ifldat=='¢")
{WriteUART1('e');
while(1)
{iflDataRdyUARTI())
{dat=ReadUART1();
anggle = (65*(dat+100))+4800;
pwiml(anggle);
WriteUART 1(dat);
break;}
}
break;
§
else
{/idat=ReadUART1();
anggle = (65*dat)+4800;
pwml(anggle);
WriteUART 1(dat);
break;}
}
}

i --- e e s

[16



du w o o =
Wanduiuveyauazdsnu DC Motor §27 6-7

MARUIN A7

if{dat==6)//
{
WriteUART 1{dat);
while(1)//91} 1

{
iflDataRdyUART1(})
{

dat = ReadUART 1();
delay(100);
if{dat=="¢')

{

WriteUART 1("e');
while(1)

d
if{DataRdyUART1())
{
dat=ReadUART1();
anggle = dat+100;
while(1)

{

while( anggle > pay[0]) /mim

{

ADCONI1bits, SAMP = |;
while(! ADCON1bits.SAMP);

ConvertADC10();

while(ADCON1bits. SAMP);

while(BusyADC10());

result{0] = Read ADC10(0} ;

Heaa 6

/igih

1Ry

// Start Sampling

¢/ Wait for End Sampling process

// Convert ADC

// Ensure for Sampling success

// Ensure for Sampling success

/! Keep value for ADC value.

7



/f read charnal 0 #/

if (result{0] > old result[0])

t

fx = ( resultf0] - old_result[0] )>>4;

old_result{0] = (old result[0] + tx );
}

if {result[0] < old result[0] )

{

tx = (old_result{0] - result[0] )>>4;
old_result{0] = ( old_result{0] - tx );
}

/! show LCD chanal 0,1 //--

pay[0] = (old_result[0]-15)*be ;

// display_adc_value(0x84,pay[0]); // Display ADC value for channel 0

PORTCbits. RC14=1;
PORTDbits.RD1=0;

}

while(anggle < pay{0]) //max---~-----

{

ADCONIbits.SAMP = 1;
while(! ADCON I bits. SAMP);
ConvertADC10();
while{ADCON1bits.SAMP);
while(BusyADC10());
resuft[0] = Read ADC10(0} ;
// read charnal 0 //

if {result{0] > old_result{0])

{

// Start Sampling

// Wait for End Sampling process

/f Convert ADC
// Ensure for Sampling success
{/ Ensure for Sampling success

// Keep value for ADC value.

tx = ( result[0] - old_result[0] )>>4;

old result{0] = ( old_result[0] + x );

1
if {result{0} < old_result[0] )
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{

tx = { old_result[0] - result[0] }>>4;

old_result[0] = ( old result[0] - tx );

1
)

/! show LCD chanal 0,1 //--

pay[0] = (old_result[0]-15)*be ;
// display_adc_value{Ox84,pay[0]};

PORTCbits.RC14=0;
PORTDbits.RDi=1;

}

PORTCbits.RC14 =0;
PORTDbits.RD1 =0
break:

}

WriteUART I{(dat};
break;

HH

else /3 U10BAI128
{
//dat=ReadUART1(),
anggle = dat ;
while(1)/q2

{

while( anggle > pay[0])//min----

¢

ADCONIbits. SAMP = 1;
while(!lADCON1bits.SAMP);
Convert ADC10();
while(ADCON1bits. SAMP):
while(BusyADC10());
result[0] = Read ADC10(0) ;

// Start Sampling

// Wait for End Sampling process
#/ Convert ADC

/{ Ensure for Sampling success

/f Ensure for Sampling success

/! Keep value for ADC value.

/# Display ADC value for channel 0
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// read charnal 0 //

if (result[0] > old result[0])

{

x = ( result[0] - old_resultf0] )>>4;
old_result[0] = ( old result[0] + tx );
}

if (result[0] < old result{0] }

{

tx = (old_result[0] - result[0] }>>4:
old result{0} = ( old_result[0] - &x );
b

/f show LCD chanal 0,1 //--

pay[0] = (old_result[0}-15)*be ;
//display_adc value{0x84,pay[0]};
PORTChits.RC14=1;
PORTDbits.RD1=0;

// Display ADC value for channel 0

}

while(anggle < pay[0]) //max--------- >min
{

ADCON1bits.SAMP = 1; /{ Start Sampling

while(! ADCON 1bits. SAMPY);
ConvertADC10();
while(ADCON1bits. SAMP);
while(BusyADC10());
result[0] = Read ADC10(0) ;
// read charmal O //

if (result[0] > old_result[0])

{

// Wait for End Sampling process

i/ Convert ADC
// Ensure for Sampling success
// Ensure for Sampling success

/f Keep value for ADC value.

tx = ( result[0] - old_result[0} )>>4,;

old_result[0] = ( old result[0] + x );

h
if (result[0] < old_result[0] )
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{

tx = (old_result{0] - result[0] }>>4;
old_result[0] = ( old_result[0] - tx };
H

/1 show LCD chanal 0,1 //--

pay[0] = (old_result[0]-15)*be ;
/fdisplay_adc value(0x84,pay[0]); // Display ADC value for channel 0
PORTCbits.RC14=0;
PORTDbits.RD1=1;

$

PORTCbits.RC14 = 0

PORTDbits.RD1 = 0;

break; HARgaqu2
! /eal2

} /vgangul
WriteUART1(dat);

break;
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