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Abstract

Nowaday, the robot — arm are generally used in many industrial such as
automobile assemble, circuit welding, ete. 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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201+ V)
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2.3.3 Tumudéia

Sudmimiesinsnadnimnniuussunfdnsussudeduamihl ey
TaldnnmuAude (bending stress) (DzASELAT  (deflection)  (Tudedrialumaveni
aududaqegafafifanendgauesaiy & Runuel UmLARA (bending moment) ¥
Argaga Fedwaaldnnauns

Gb = Mc (2.13)

1 &
Taefi M fio Tuwuddn
C feszzninupUAEiU(eutral axis) TilfisAmanga Aagud 2.3

- ¢ A A
I ﬂBTuLnuﬂﬂ’nnmﬂUﬂlmwuﬂ



h WFS® i

JUf 2.3 MunazuAuIzIiY

o ¥ ¥ A o 3 A vy o 19/ o -
Iﬂﬁﬂ';"I,ﬂun';ﬂ'nmﬂumaumﬂmm“lummzumuaﬂmﬂ ﬁmmzm"luﬂmmmﬂﬂ

Y vy u’: A Y w g =) o = 3y o 1Y
1uﬂ1§'ﬂi’]ﬂlﬁvullﬂ LLWﬂ'lﬂ']uﬂuuﬂguﬂ'H'W\ﬂqqu']ﬂ ﬂ?]ﬁlﬂukﬂﬂuﬂf]'ﬁ]ﬁlgllﬂ’lll']ﬂ\lﬂ (AR PR
Adﬁ'deﬂ A 4 a oy ¥ o o - o
ATHNUNHNY U IPAL ugﬂﬁl'ﬂﬁﬂuwuw'] ﬂqqulﬂulﬂauQQQWﬂglﬂﬂ"ﬂliﬂuﬁgﬂwu uazual 1.5

) ¥ A s A o
MBI TN HIRIHIRAUVT TN INUY

T - 3V (2.16)
2A
dmfunihdanau
T = _‘}_Y_ (2.17)
JA

Tagft v Aousufougegs

- ASIJ = 3 @
A POWRUNHUIAR
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110 9.001 ms
150 6.67 ms

300 3.33 ms
600 1.67 ms
1200 833 ps
2400 417 us
4800 208 us
9600 104 ps
19200 52.08 18
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Foyane 18Ty Binary ud iy Irdgalaw, dienms, Wa Thsunsw dudu &adfided

LV

' .
= kg

UANAIS ATV Sequential File 1az Ramdom File H1aiidayaluus Record vunalvgl 19

A Yo A

ol o T u!: y o T
szian IdnTududoya dhiddeyaldd WamueiiBafluaunaiifiendenldnmssuds

a

Yayade Ivaszinm Binary

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

)
&

Pathname 70 %0 [Wafiagldu
Mode fo Masunlyludennuaved Ildidin Append, Binary, Input, Output, or
Random 611418 Mus AlnAszacAd sy Tnum Random

M o 3 P ] gl =g . R
Access Flo ﬂTﬁd’m1%1uﬂ1'iﬂizﬂWLW?JHnm"Mﬂ"UEIiJmeTI Read, Write, or Read Write

']

o 9

Lock An Menunledmuaguauiidves IWddeya 8191 Shared, Lock Read, Lock
Write, and Lock Read Write
Filenumber Ra swuntiatesiiadeyamisnld da eagludes 1-511 sistisanunsom

k7 0

PN AT INAN IR 28 AR FreeFile

= LU o V=2
Reclength f0 mmm’ﬂuminuﬂﬂﬂmyamﬁuﬂ"lﬂm 32,767 bytes

A0014
Open "TESTFILE" For Input As #1
Open "TESTFILE" For Binary Access Write As #1

Open "TESTFILE" For Qutput Shared As #1

¥

@ v ]
nnafsidladaefids Open uduiio lfinistdmssmunzdioudaynuds vedodintvddoya
A0Fd 4 Close #filenumber

Close #1

1 = o
nsemuazden Wadeya
e :L‘ o Y d’. ¥ { =y 3 at
Mda Get 5w ldiveiisedwdoyavinlddimullavunudu 13 udusls Taofigluuuns

9 .7} eiv
lar e
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Get [#]filenumber, [recnumber], varname

a w o © g i @ 1 o é‘
fds pue  Aeshun ez Soudoynondlsag IWdafsudladium Taefigiunums
a9 at ﬂy
IS TRICRIT

Put [#]filenumber, [recnumber], varname
M ¥
Filenumber fin oy IWais uiladiuldogtlogtiuluTdsunsuy

- o w oo 4 9) o o - =
Recnumber fin wingavdrduitiunindeyalumsdlalwduiin Random mode niavinumai
3049 byte Tumaila WUy Binary mode iHaRaziSumssumrsom oy

¥
VoL

& o R o ) & v o
Varmname 0 ﬂ’suﬂim'ﬁ‘i'um‘uUH%ﬂ‘l}ﬂy'ﬂTlﬂ‘lu"lﬂﬁJ1ﬂ"lﬂa ﬂi?ﬂﬁ@ﬂﬁﬂ'luzﬂ-quﬁ“ﬂqllﬂﬂ

o @ i @ o4 o ar o ) ] \

fda Seek AdpuiinnldfuieldnsAuiuindeyaaslddltduliledndeios Tasazdu
o " Y v =t 9/ o R 3 1

s TegtulumssrnazBeudoyavesiddnmutialdey daladaus

o
as A

12,147,483,647 dagilunuma5iasil

=) B,

Seck(filenumber)

» ] 1 ¥
fdaLoF i ldidearrsuviiavesdeyaluIWdisudaldam Taofiduyudsil
LOF(filenumber)

o @ q o 3 4 Y M o 1 N
MAEOF dmfuasvastanuzvesdoyahugavetaa adugniededlgesfuaiiu

F'2
dnualy YyAu(Boolean) M1 True sndelalFugaoziium False fgtuuunisld

9
]

fafl

EQF(filenumber)

ot 13 U as
Filenumber fin wuoay Iafsuiladuldegilegiululdsunsy

mslilsupsumipiunsdeyaciiv Port

madsidddeya
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a Y - 9 a 4
1. Auadautlsme taoulugiud
2. vvisnoay IdRhaiedlalFaualemds FreeFite udufu 1A usuals noSend
3. M¥ddadla tWauuy Tuwd meeudoya
sgudaysnivdnds Inelddaysusdazga Hanusuwinuwieliifvaunates

o . o ‘

OutBufferSize T MSComm 1 Feaziihi Buffer ﬂ’ma‘ﬁﬁﬁ*ﬂuyﬂ’a‘anmum@ com port
o mdoyaninivddiy Block foyaBuuisendnzgadadieids
MSComm 1.Output

. ' . 3! ¥ 9 @

seaunIWeyavsgnaIean llaunuaain Butfer Tnsldnisassvmoudodids
MSComm]1.OutBufferCount

=1 3 J
5. U lWadoyamuvmnemundaiun 1y

msiulnadeya

[y

o 2l & ad -3 g = 3 ar w4
'ﬂ’lﬂﬁﬂﬂlﬂnTﬂiﬂﬁﬂﬂﬂlﬂlmglﬁﬁllwﬁﬂﬁ'lﬂglﬂil’llﬂﬂﬂﬂﬁ’uwnl1ﬁf'l'¥;|‘ﬁ1!$"’llf]\iﬂ"|5ﬂ‘l«|ﬂﬂ

o

o8 doyalul

asraTeutennuanunzie W
¥

148153 Seck 1doyailagiiuiemudsdoyaves Mamilniudeyasy Adedruilazegluln

o, o - SN Y
FIPo311) Menu ¥78 Command Button 1 16

msAmuaRuauiiAves MSComm Control T@mnsadadetunosald
e =4 = o o 1 9
1. Property ¥8 CommPort 9 fanAsNNBI AN IR AalFa1
#9819 MSComm1.CommPort=1
g g 5 vl o w A
Tuiithifonez 19 comlogiduniuniasnous

5 3 J q;. 1 P Ve o
2. Property %8 Settingsfi® mmaﬂwmmssum%ga mwé’n’eai’ﬁ'wﬂammaﬂ w04 9unTal

fuzdasodoilunils Tﬂﬂﬁswamﬁﬂﬂmﬂﬁ'ﬁhmﬂ'ﬁaif
MSComm.Settings="Baud(§as1msivdadoya),
Parity(81 W14 1), Suvtiadoya, inanan”
#10679 MSComm| Settings="1200,N,8,1"
3. Property 49 InputLenfin Amuavinavasfiideyadunlflusmdeyanmmuniiogly
wios
f19819 MSComm .InputLen=1

4. Property %8 PortOpen o szitlaliwainldaunse 1 §1Ta ~True §17)a ~False
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#19879 MSComm!1.PortOpen=True

vy ¥

A a 9 = } w ar
5. Property %9 Rthresholdfio vh1fiinan13nszdudiu Event-driven iofidoyalusiviiessy

q

%@yjﬂ(Comport)ﬂu W lfiAaCommEvent 11 OnComm Event

#79879 MSComm1.Rthreshold =1
a a0 = = o 4 9 &
PInswaz@eaina1n mezanleulu InsFaes VB 4992 190 Sub Form Load() vSoas

= =t

2o i .
7314 sub ulvilunsdinozSonldnmends

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

End Sub

et r L% ~
IHU8IM 3T VDY 1N Serial Port
ol o W W o oA Yo o ] o 1
nmtden TRaddumsdivueduiuduldfunsumefauazdaldmsfunagds
o wy -] o 1 g ¢
yBINDIA RS-232 AniunmuisaszSulazdedoyaniavoinld Tauld Property Aail
3 ; 4
Output = Faeziiunisdadoys lfinesn
¥ v r
mput = Wudmvemsiudoyaninneia udludufledenimddll@oun Event
1 & 1
Property OnComm wagiu Sub MSComm_OnComm %zmu%ym%m

¢ o
VINVIHEWETH RS232 HLLa
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Asadiunalulns s wuhiedeIfinIToantse1 Mechanics Ny 1y

¥ | 4 g ge o v d P ERY
adrntagidiulan: Meldlinnuudss smfunezesnuuussuufilflumsaiugu
9 n’: dy =1 P ot 9/ ] g g g
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wiedanutaswaziiimingn Taonawue lfuemaiimue 6 i JseziTduay
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funFann

3.2 M3PBANUURMHIMMNHANN IHAZNGY]

Syosnuuy Taomioy Kinematics YOILAUND

d - I'd
MINN 3.1 A5MTRes

ai

s "

Eose

Ufi 3.1 M3ventUY Kinematics YDAUULAD

Zs

Axis RN d a L 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 0s 0 0 90 90
6 06 dé a6 0 0
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MY Kinematics  Ya3uvunaainsaloummidnes Iddwmadmn
¥ 1

Taumwas d6 uaz a6 awnsaldahlsdlddusgiiudumuialaneuss Tool Aasldu
TaoFoudhummsn 18iu d=1204.0.,0,0.0 . d6IT mm, a=[0.0.182 148 0. a6]T

T - 4 ! . ' & 4
mm  @2uA) Home AosiluenadntwiGudunmiy uazdumutvosuauna Tnodaunudsil
= o - dy w A ' = Y
vameaagd  TeswmSnveaunadl wzdfufmfuend HdmwuvunaTool)Fususiy
o 1 1 ' o o o 1 o [
ANHUIF U (Base) 967913 HasHUNANUAURUTIEH 19U meluuUna(Too DA A WL

r ¥
(Base) Yo3uaunan msanuuuiing ldon

Umaitool) 1234 56
T §MU(base)  =TOTIT2T3T 4T5
- — — - —
Cl0 81 0 C20 820 C3 -83 0 a3C3| | C4 -S4 0adC4
= S 0-Cl 0 S2 0-C2 0 S3 C3 0 a3S3| |S4 C4 DadsSs
01 0 dl 01 0 0 O ia (W A 0 01 0
00 01 PV i 1 d £17) A 6x 0y &0\ 1
[ cs 0 sso | [cess00 )
S5 0 -C5 0 S6 €6 0 0
0 1 00 0 0 1 4d6
0 0 0} 0 0 0 1
| 7, B3 cl
Uaru(tool) B J
T3 Ubase) = R P
000 |1

C1C2{a3C3 + a4C34 + d6S345)+ S1(a383 + adS834 - d6C345)
P = ' S1C2(a3C3 + ad4C34 + d65345) - C1{alS83 + a4834 - d6C345)
dl - $2(a3C3 +a3C34 + d68345)

(CIC2C345 + 818345)C6 + CI18286  C182C6 - (C1C2C345 + 818345)86 -S1C345 + CIC28345
R = (S1C2C345 - C18345)C6 + 5182586 S182C6 - (S1C2C345 — CIS345)86 CiC345 + S1C28345
$2C345C6 ~ C286 -C2C6 — 82C34586 525345
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Iﬂﬂﬁ Cl = Case],
s12 = sin@1Cos02 + CosO1sin02,
C12 = CosOD1cosD2 - sinBisind2

UaulTool)

4& = :!’JI L] =y 1 T F
FUUNIA T, 0, 1 awsari W)z Tond1d Taosidanmisumin Wewatleudi

§1{Basc

o . =

d S 91 o ' ° ' A A
ORezaunsad WWhimlawvssmunaiuey o duviala Welfsufuguveuiuuagil
o' o oo LY t o ] =1 a
UsgTonilumsi I ideuTusunsy Tumendududusiihingegdumislamondugm
1 T lé [ §
wyuna 199en e Theinls Fusinild fesud@eumiauns Inverse Kinematics
4 0w 4 A4 4 s '
ysauvunadnaudegienlunTm FuSoaitaznand lumausela
Vv )
e o g .
antudinseenuuuuvunalavielUsunsy  Solid Works el Model
W 1 =% 9 = ] 3 T 1 a‘ o d‘l
Funuunsuiinsadienss washinsaansonsiudenanamnounesimediunsan
= AY 4 9/ o a & 2 =
anufanaaitiatuiazanitszmald  Tasmumdsuduniivuoundamnaaiy

¥
PUITUDT

wnmsesnuuidiedn s lieumsaiivraawuna gl uns iz e linad
ﬂmmmmaxqﬁgﬁﬂnﬁﬂammuﬁuwﬁmmmﬁaLgﬁaLﬁUQWﬂﬁazﬁ’nﬁy1ﬂﬁn"lﬁ iz
vqiuflonanzin ninseld sutaialains Ui Servo Motor (az DC Motor ABafiSpec
wils SeezmunsahIvhwunah o ldnse dufusnzdeninisdnnSaqusasdnd

A oo 3 1 aa a Vv 3 'Y < 1
LHOUADNUITINNENII Spec nakﬂﬂﬁﬂﬂ’]ﬂ]ﬁﬂ“ﬂmﬂuv[ﬂuuﬁﬂﬁl]“ﬂuﬂlﬂlﬂ'!llﬁ



3.3 mmnaTaguaazuau

QATIYU A

r
-
X
-
|

Caml CgAu

A uAUMU

90’9 Cgy 200g
gﬂ‘ﬁ 3.2 9AMYu A

= s
fin Tuud (M) 70098 A

90X = {4.8-X) 200
90X-200X = 260
X = 3.5 cm.

F v
wsnztiy ¢, Tauvesdouuuiviegs A=41 4cm.

#



10 4.8

A

ML = 60g ﬁﬁU=EGUQ
auudili = o0g

JUN 3.3 PN AQR)

=

=

\E
!

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

=
I

A 1,134 g-em.

9N Data Sheet 4935a1AD3 GWS (S03N) s udlen 1Faunsofuld 4000 g-om.

3 o = 5/ o 3
WTIZREUU VOIADTYD GWS (SO3N) w‘lafmmmmam‘lﬂ #

YU B

i X

B i e

WA

CgMz = 60g

Cgrun &0g
M1 +ff1%l = 300g

UM 3.4 yavyu B

Ain Tuwud M) souta B T8 AL w1 3mm. | anwmudy AL - 2.7 glem,” Tunuafa

Tunudsouge B uomes GWS (3666) SUgIgR 15,000 g-om.
M, = (60X) + (4+X)(300) + (X+2)(b)h)(D, K(X+2)12)
M

|

8 = (60X) + (4+X)(300) + {X+2)(0.3)(2.5)(2.70(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.
¥
MIERETUNoINes GWS (8666) ansofumeinldszozqeqe 34.6 cm.  #
—P— 3.2
i 34
B R AT 3
um.magu
CgM2 = 6ig
609 d00g
Cormy _
W1+ = 300g = o i
3N 3.5 qanyu BR)
ARATINUATINTI

DINATITIWLA A1 Yield Strength ¥83 Al TAT 25 ksi

o = 25 ksi

Y

= 25 x 6.895
= 172.375 N/mm.’

M = 340 x 0.06 x 9.81 + 380x0.3x9.81

1y
1

TumudaLAeeva WuA 1 (11 191091319)

I 0 (bh’)/12
- (b(25)' 112
= 1,302b
¥ oo ¥
ANuAuAa luMumyu
0. = (MC)1

132234 kg- mm.

= M(v2)y1 aanuilanase =2

172.375/2

b = 0.15 mm,.

(1322.374x12.5} / 1302b

wszastuliouade awnsald A1 ffianuwu b wnnIwSamAY 0.15 mm.

¥
¢ svusewsadenld A1 auie 3 mm. 18
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o = - ¥ 2 4 ) ' - 3
ﬁgﬂﬁﬂ1ﬂ1|'6m951Lﬂuﬂ%3lﬂﬂﬂ1ﬁfﬂ'ﬂuﬂ‘nﬂ\1 34 em. WQLﬂNﬂ?THﬂT? Max !Lfmﬁ']tﬁﬂﬂslclﬁﬁﬂg

15 cm.
15

1.65 £.35 7 4

Fgm

et or aae

D

urnmqu
CgM3 LAl CgMe Cgra
£00g 509 60g  M1+Ay =300

31]7“; 3.6 9A1YU BG)

g:; [ b

= ° o
1919 M, 939 A lFdmiudonuones

M

)

(1.65x200) + (8x50) + (15x60) + (300x19)

B

M 7,333 g-com.

B

mszasiy @onuewes GWS (S666) 15,000 g—-cm. aeamnsndiien'ly

MU C

ar

P o = as
@ennzhisulumndinniga ladagl S 4w

// S ,/ll
Aot 4 '

L a 1 7 b = 23mm,

!

: h

1,2 | T

C
e b S0g 60y 300y

3 3.7 yanyu ©

(8x50) + (60x15) + (19x300)

=
i

1,376 g- c¢m.
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@
WIS M, = 1,376 g - cm. 15udonlfuamas GWS (S666 NMG) finedn 38,000 g-
cem. 18 #
AnANMNTMS

INAITNANUAY  Yield Strength Y99 Al iIf1 25 ksi

o, = 172.375 N/mm.’
1 = (bh’)/12
= (25xh")12
0 = (MCH1 = (M{W/2))I

b

Aanuilasany = 2;

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

3 9 -~ 9 " ] - 1] z =
msEnstuaoudenls Al 1IN 2mm. A UAINTE 3 mm. W IERIUTIEIITONY

ADMTIDla #

YAHYU D

g o 4 ar
wonaaziisu luudinniiga ladsgil

’ L..___..__.__Jr gmee -
X 4 6.3> 7 —"y['" J
2.3 “24 —rl65
D
AEWU
cpAl CaM4a  CoM3 CoAl CgMz  CcgMi+Au
E%Ug edog 0g 60g 300g

314 3.8 Yanyu D

32 avgiiieuitanewmas 3 uor vemed 4 = (0.2x2x2.7x8.3) = 9¢
19 DC uomed 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+7160) + (X+6.4+8+T7+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.
MIIEReiuIzer X anqegald 175 om.
1 dyél
ualumseanuuuiifion X = 116 cm.

= o - =1 3 ] 3 ' o uy @
FIIAARNITULUILTY AAIWHIN LU RN TUU mimmu”lu"lﬁymgumumunmmu’mau

AasANUNTI
M, = (0.22x9.81x 116} + {0.2x9.81x196.5) + (0.05x9.81x260)
+ (0.06x9.81x330) + (0.3x9.81x370)
= 2,045.6 g-cm.
S E 172375 N/mm.”
Jo (bh' /12
c (25xh’y12
7 1,302b
O, = - (MOM
=% M(1.25)/ 1,302b
17237572 = (2045.6x12.5}/1,302b
b = 0.22 mm.
waizasiuauniald A1 view 3 mm. 18 #

¥
ot

y s ] =Y 1
Wadtumiaanszyaauomes 5 matzaziudildalsudr llsqe
MIMAI K

EA S 1
ms1zneiy Wmdnuvuna Tuvuaduwu Tan

300 + 60 + 50 +200 1220 + 100 = 930 g #
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F—-——5cm,
gcm,
)
; TAACH,
A G T | L
tEe b = # "
IO L !
L2cm:
Q300
: Fl3in30
Scm. ; p

13.0cm

21.3cm;

3t 3.9 msmst K vesadl3s '

M = 0
212x21.5-F,sin30x 135 = 0

F, = 29 N

F = k x 15 x 107

k = 29/0.15

k ~ 193

mznztulsadSaTantiat k Uszanm 150 - 300 #
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3.4 wnfalumsesnuvuszuLAIUGY

Tunrsesnuuszuumuguanzdiniléind  s1zaammuna Tagldmdnms
Furry wies oNC Taoazhints Tsunsy cove  dhldlundosTusunsulufif 151ee
Tilsunsuasuu  Computer 1A8 Code Tz ldnn  Controller W191u Tasuniawedn
DYNIU WA Controller SxAIURUUYUNATHYhIIUMNTIEB IS 18

Tsunsufinounuil 8 usunsy Visual Basic Tunsfion Tngiimsesnuty
Tsunsudmfudlou Code  unslidimudhims Compile  rieasieseuiniddouTisunsy
gndesnfe’hl o1muResins Run code wodadoyniiffonliliis Controller dsPiC Tap
Wuwosaeynsy Tuduves dsPic 3s1dTilsunsy MPLAB Wou Tasldnn ¢ Tasesdy
Code WHiazA111 Computer MU Motor srnzimyu oy Code fitlodn’l
Taumsee Code 31 Computer 3184 Controller Lﬁ’ﬂ Controtler "lﬁ’i"u%’ay,aﬁwfhaﬁ'aymﬁn
niuldis  Computer — teiunsasnasudiiddtoyatoudonuds  fumstlesiy
defianann  Tavlumsosnmun ldiiddmnuasdealunsaquuemed  uazlis
yajeninglunisnuuamed lilinnuaziden 1 oem

lumseanuvuld wismisiilasssi lulsunsulumsdiou Code #m Computer

TilsunsuAuAY Controller AZBBAMLILIALIINS Circuits TUAABIAIUAX

unazdideya detioyalal Am robot

Computer Controller Arm Robot

U0 3.1 woialumsesenuuuszuunIgY
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3.5 mseenuuulisunsnlunsnIuguuunaeIn Computer

¥
tunseemuwudr Tsunsulunsfloucede  Tasfndenimesneynsufi 1819

v
Tdsun3u Visual Basic Tumsdon Idssnuvumiiiaiveedaflsunsusss

w. Praject] - MizrosoH Visuab Basic [design]

Bl fdt yiew Prokct Formast Debug Run Query Disxram Took Add-ins Windww el

B-a-DaEH -3 » HMELSYRE L twsea fansen » sz On

Cr e c ’ n—— Sk - e . %
w Prujectt  fm (Tom] i -

A . oW o

13 w Dilswnsunamsivewia . l - B projecti (prod vbp)

tndo - Formg
A&l G gt e | B fm fpo.fm)
T L R
COUASIAY i

[ . P —— P S - x!
M= MU W2~ | wu M3 = ; g M4 = =
an 3

= yw M5 = B = ITLUAS
ol :
-] T Fabsa
TR T . ] aee00000

& ~ : L. i TR 2 - Skabie
@A E B o B Caption Tusunsuatum

r ) Ciplontrols  True

2 L JControBox  True

(Enabladt Tie

i welg~Vs 8 Fcor W 3000000
N WL B i [FsTie 1 - Transparer
N ¥ [Font MS Sars Serlt :
Y JFontTransparer True ~ |
b (Name)

&t Returs the name wsad in code to
% identify 3n objact.

PO TERAE AN ITEUN - T, o

g1 3.2 wihealdsunsu Visual Basic

M13199 3.2 ATTHNTAILFUIUND DN Computer

Control Properties i maa
From Name Fm
Caption Tilsunsunauguumuna
Frame Name Famgq
Caption uﬁmﬁwu
Label Name lal
Caption HUMI =
Label Name la2
Caption YU M2 =
Label Name la3
Caption HUM3 =
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Label Name fa 4
Caption MU M4 =

Label Name la$
Caption YU MS =

Label Name la 6
Caption Hu M6 =

Label Name la 7
Caption YU M7 =

TextBox Name Txmi
Caption

TextBox Name Txm?2
Caption

TextBox Name Txm3
Caption

TextBox Name Txm4
Caption

TextBox Name Txm5
Caption

TextBox Name Txmé6
Caption

TextBox Name Txm7
Caption

Label Name Lapro
Caption Talsunsu

TextBox Name Txpro
Caption

Command Name Come
Caption Clear

Command Narne Comp
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Caption Compile
Command Name Comr
Caption Run
Command Name Origin
Caption Set origin
Label Name Lanum
Caption Smauseuiing
TextBox Name Txnum
Caption I
Timer Name Time 2
MSComm Natne msc

o & A& o o o
Code fdaNeaIuguMIHIIMYes Jsunsadall
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ConfigIntTimer1(T1_INT_PRIOR 1 & // Timert interrupt priority 1

T1_INT ON), //Enable interrupt for timerl

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

Tl GATE OFF & // Disable gate pin for timerl

T1 IDLE_STOP & #/ Stop timer in idle mode

TIPS1 1& // Presceler 1:1

Tt 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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void pwm1(long num})

{
long i;
for(i=0;1<400000:1++)
{timer_value = ReadTimer1();  // Read counter value
if( timer value <= num )
{PORTEDbits.RE0=1; / turn off LED on RD1 }
clse
{PORTEDIits.RE0Q = 0;  // turn off LED on RD1 }
}
}
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// read charnal 0 //
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[1] = (old result[1] - tx
¥
// show 1.CD chanal 0,1 //--
pay[1] = (old_result[1]-15)*be ;
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MANUIN A1

Code MAUNBAILRNMITTINUYRT 50053

Private Sub come_Click() //ﬁﬁ’amuﬂuiju 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, 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 txpro.Text = "" Then

comr.Enabled = False
End If

If 5 > Len(txpro.Text} Then

conur.Enabled = False
End If
Fori=1Tonum2

c1(i) = Mid(tex, j, 1)

c2(i) = Val{Mid(tex, k, 1))



¢3(1) = Val(Mid(tex, 1, 3))
If ¢1{i) <> "m" Then
a=True
Else
a = False
End If
If ¢2(i) > 7 Then
n = True
Eise
n = Falsc
End If
If'e3(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, "?7292999"
comr.Enabled = False
End If
Debug.Print "/ 11T
Debug.Print "Len(num)" & Len{txpro.Text)
Debug.Print "Mid(str1,2,1)" & Mid(tex, 1, 1)
Debug.Print "Mid(str?,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 "c1(3)=" & ¢1(3)
Debug.Print "cl(4)=" & c1(4)
Debug. Print "e2{1 =" & c2(1)
Debug.Print "¢2(2)=" & c2(2)
Debug. Print "¢2(3)=" & ¢2(3)
Debug.Print "e2(4)=" & c2(4)
Debug.Print "e3(1)=" & ¢3(1)
Debug.Print "e3(2)=" & ¢3(2)
Debug.Print "c3(3)=" & c3(3)
Debug.Print "c3(4)=" & c3(4}
Debug.Print "num2 =" & num?2
Debug Print "tex =" & tex
Debug Print "j=" & j

End Sub

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

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(} //ﬁwé';'amm}uﬂn 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
Dimem As Integer, ¢q As Integer, onl As String, tex2 As String
On Error Resume Next
msc.DTREnable = False
msc.DTREnable = True
mse.InputLen = 0
onl = txnum. Text
cou = Val{onl)
Forti=1 To cou
tex2 = txpro.Text
num22 = Len(txpro. Text)
num222 = (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
x=2
Case 3

tx=3



Case 4
x=4
Case 5
tx =5
Case 6
=56
Case 7
tx =7
End Select
msc.Output = Chr{m(tj))
bata = msc.[nput
Do Until {Ase(bata) = m(tj))
bata = msc.Input
Loop
qbx = q(tj)
If q(tj) > 127 Then
msc.Output = "¢"
bata = msc.Input
Debug.Print "baia=" & bata
Do Until (bata = "e")
bata = msc.Input
Loop
Debug.Print "Chr(Right(q(tj), 2)=" & Right(q(t}), 2)
msc.Output = Chr{Val(Right(q(tj), 2)))
Debug.Print "Chr(Right(q(tj), 2))}=" & Chr(Val(Right(q(tj), 2)})
bata = mse.Input
Do Until (Asc(bata) = Right(q(tj), 2))
bata = msc.Input
Loop
Else
msc.Qutput = Chr(q(tj))

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

Loop
End If
Select Case tx
Case |

txml1.Text = gtx
Case 2

txm2.Text = gtx
Case 3

txm3. Text = gtx
Case 4

xm4. Text = gtx
Case 5

txmS. Text = qtx
Case 6

txmb6. Text = qix
Case 7

txm7.Text = gtx
End Select
cm=cm+ 7
cq=ecq+7

Debug.Print "cou =" & cou

Debug.Print "num222 =" & num?222

Debug.Print “m(i)=" & m(1)
Debug.Print "m{(2)=" & m(2)
Debug.Print "m(3)=" & m(3}
Debug.Print "m(4)=" & m(4)
Debug.Print "q(1)=" & ¢(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 "q1=" & Chr{g(1))
Debug.Print "q2=" & Chr(g(2))
Debug.Print "g3=" & 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"mumguﬂu Set Origin
On Error Resume Next
msc.DTREnable = False
msc. DTREnable = Trye
msc.Inputlen = 0
msc.Output = Chr(1)
pata = msc.Input
Do Until (Ase(pata) = 1)
pata = msc.Input
Loop
msc.OQutput = Chr(90)
pata = mse.Input
Do Until (Asc(pata) = 90)
pata = msc.Input
Loop
txml.Text = 90
mse.Qutput = Chr(2)
pata = msc.Input

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

Loop

msc.Output = 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

mse. Output = 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 (Ase(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

mse.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 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.Cutput = Chr(90)

pata = msc.Input

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

Loop

txm7.Text = 90
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End Sub
Private Sub time2_ Timer{) /ffri‘l’c%‘l Time2
Dim recdata As String, i As Integer
On Error Resume Next
msc.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
Select Case recdata
Case |
tx =1
Case 2
tx =2
Case 3
tx=3
Case 4
tx = 4
Case 5
tx=35
Case 6
tx=06
Case 7
x=7
End Select

End If



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

qtx = recdata

X = qtx

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

End Sub



NAHEUIN 7.2

Code ﬁﬁr’&ﬂu 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, ¢2(1 To 1000) As Integer, ¢3(1 To 1000) As Single, tex As String,

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

num2 = (num+ 2)/7

resp = True
comr.Enabled = True
If txpro.Text == "" Then
MsgBox "77777?7297777?", vbokoly + vbExclamation, "?727979"
comr.Enabled = Faise
End If
If 5 > Len{txpro.Text) Then
MsgBox "?7777772227277", vbokoly + vbExclamation, "?777299"
comr.Enabled = False
End If
Fori=1 Tonum2
e1(i) = Mid(tex, j, 1)
¢2(i) = Val(Mid(tex, k, 1)}
¢3(i) = Val(Mid(tex, 1, 1))
If ¢c1(i) <> "m" Then

a=Trme



Else
a = False
End If
If €2(i) > 7 Then
n = True
Else
n = False
End If
If ¢3(1) > 180 Or ¢3(i) < 0 Then
m="Tre
Else
m = False
End If
[fa Orn Or m Then
resp = False
Exit For
End if
j=it7
k=k+7
l=1+7
Nexti
If resp = False Then
MsgBox "?72?7219227772", vbokoly + vbExclamation, "?772777"
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(strl,2,1)" & Mid(tex, &, 1)
Debug.Print "Mid(str1,2,1)" & Mid(tex, 15, 1)
Debug.Print "c1{1=" & c1(1)
Debug.Print "e1(2)=" & c1(2)
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Debug.Print "c1{3)=" & c1(3)
Debug.Print "c1(4)=" & c1(4)
Debug. Print "c2(1)=" & ¢c2(1)
Debug.Print "e2(2)=" & ¢2(2)
Debug.Print "c2(3)=" & ¢2(3)
Debug.Print "c2(4)=" & c2(4)
Debug.Print "¢3(1)=" & ¢3(1)
Debug.Print "c3(2)=" & c3(2)
Debug.Print "c3(3)=" & ¢3(3)
Debug.Print "¢3(4)=" & ¢3(4)
Debug.Print "num2 =" & num2
Debug.Print "tex =" & tex
Debug. Print "j=" & j

End Sub
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MANUIN 7.3

Code fM31Jy 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

q(1 To 1000) As Long
Dimem As Integer, cq As Integer, onl As String, tex2 As String
On Error Resume Next
ms¢.DTREnable = False
ms¢.DTREnable = True
msc.InputlLen =0
onl = txnum. Text
cou = Val(onl)
Forti=1 To cou
tex2 = txpro.Text
num22 = Len(txpro, Tex()
num222 = {(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

x=2

Case 3

f
V%)

tx

Case 4

Case 7
tx =7

End Select

msc.Output = Chr{m(tj})

bata = mse.Input

Do Until (Asc(bata) = m(t}))
bata = msc.Input

Loop

qtx = q(tj)

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

bata = ms¢.Input

Loop




Debug.Print "Chr(Right(q(tj), 2))=" & Right(q(tj), 2)
msc.Output = Chr{Val(Right(q(t)), 2)))
Debug.Print "Chr{Right(q(tj), 2" & Chr(Val(Right(q(tj), 2)))
bata = msc.Input
Do Until (Asc(bata) = Right(q(t), 2
bata = msc.Input
Loop
Else
msc.Output = Chr{q(tj))
bata = msc.Input
Do Until (Asc(bata) = q(tj)}
bata = msc.Input
Loop
End It
Select Case tx
Case 1
txm1.Text = gix
Case 2
txm2. Text = gtx
Case 3
txm3.Text = gtx
Case 4
txm4. Text = qix
Case 5
txmS. Text = gtx
Case 6
txm6.Text = gix
Case 7
txm7.Text = qtx
End Select
cm=cm-+7

cq=cq+7
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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 "g(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 "gi=" & Chr(q(1))
Debug.Print "q2=" & Chr{q(2))
Debug.Print "g3=" & Chr(q(3))
Debug.Print "in=" & bata
Next tj

Next ti

comr.Caption = "Run"

comr.Enabled = False

End Sub



MAKNUIN P4

Code 18313 Set Origin

Private Sub Origin_Click()
On Error Resume Next

msc.DTREnable = False

ms¢. DTREnable = True

msc.Inputlen = 0

msc.Output = Chr(1)

pata = msc.Input

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

Loop

msc.Qutput = Chr(90)

pata = msc.Input

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

Loop

txml.Text =90

msc.Output = Chr(2)

pata = msc.lnput

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

Loop

msc.Qutput = Chr(90)

pata = msc.Input

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

Loop

txm2.Text = 90




msc.Qutput = Chr(3)

pata = mse.Input

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

Loop

msc.Output = Chr{90)

pata = msc.Input

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

Loop

txm3. Text = 90

msc.Cutput = Chr{4)

pata = mse.Input

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

Loop

msc.Output = Chr(90)

pata = msc. [nput

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

Loop

txmd. Text = 90

mse.Qutput = Che(5)

pata = msc.Input

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

Loop

msc.Output = Chr{90)

pata = msc.Input

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

Loop



txmS. 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.Output = Chr{90Q)

pata = msc.Input

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

Loop

txm7.Text =90

End Sub

93



94

NANUHIN 7.5

Tlsunsu dsPIC

{/ Frequency 17.3738 MHz at PLL 4x

// Filename dtimer Ol.c

i C compiler : C30 Compiler by Microchip Technology
ffremes TN - G

#include <p30f2010.h> // Header file for dsP1C30F2010

#include<timer.h> // Module function for Timer
#include<adcl0.h> // Module function for 10 bit ADC
/Ainclude<led h> fcd

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

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

//End Global

#define be 0.181268882 //18(/993

- . [ -1
/f - Interrupt service routine for timer [ --—--=-=r--reeues i/
- ) AL NS i

void ISR Tlinterrupt{void)

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

void ISR _UIRXInterrupt{void)

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



void uart! init()

{

unsigned int baudvalue; // Keep baud rate value for Load into UIBRG
unsigned int UIMODEvalue; // Keep value for Load into UIMODE
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unsigned int UlSTAvalue; // Keep value for Load into UISTA
CloseUARTI(); // Disable UARTI1
ConfigintUARTI{UART RX INT EN & // Enable RX interrupt UART!
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

UIMODEvalue = UART EN & // Enable UART1

UART IDLE CON & // UART] 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 LOOPBACK & // Disable loop back mode
UART DIS ABAUD & // Disable autobaud mode
UART NO PAR SBIT & /f Set data 8 bit ;no parity bit

UART _1STOPBIT, // Set 1 stop bit

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 FULX /f UART interrupt receive mode
UART_ADR_DETECT DIS & /f Disable detect address mode
UART RX OVERRUN CLEAR; // Reset bufler over run

OpenUJARTI{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

Channe]

ADC_CHO_POS SAMPLEA ANI &
ADC_CHO_POS SAMPLEA AN2 &
ADC_CHO_POS SAMPLEA AN3 &

// Channel 0 positive input select AN1
/{ Channel 0 positive input select AN2

// Channel 0 positive input select AN3

ADC_CHO_NEG_SAMPLEA NVREF ; #/ Channel 0 negative VREE

SetChanADC10{Channel);

/I Set channel configuration

Configint ADCIH{ADC INT DISABLE);// Disable interrupt for ADC

PinConfig

Scanselect

= ENABLE ANO ANA &
ENABLE ANI ANA &
ENABLE_AN2_ANA &
ENABLE_AN3_ANA :

= SKIP_SCAN AN4 &
SKIP_SCAN_ANS5 &

SKIP. SCAN AN6 &

SKIP SCAN_ANT7;

Adcon3_reg = ADC_SAMPLE TIME 10 &

ADC_CONV_CLK_INTERNAL RC &
ADC_CONV_CLK_13Tcy;

Adcon2_reg = ADC_VREF AVDD AVSS &

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

// Enable AN(-AN3 analog port

# Scan for ANO-AN3

/7 Sample for 10 time

// Internal Clock

// Vretf at Vdd and Vss

// Enable scan for ADC
// Disable alternate buffer
// Disable alternate input
// Select CHO convert

// 16 sample between interrupt

= ADC_CHO_POS_SAMPLEA ANO &// Channel 0 positive input select ANQ
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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 & /i ADC manual clock

ADC_SAMPLE SIMULTANEOUS & / ADC sampling simultaneous

ADC_AUTO_SAMPLING ON: /f ADC auto sampling

OpenADC10(Adcon]_reg, Adcon2 reg, Adcon3_reg,PinConfig, Scanselect); // Turn on ADC

module

}

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

{
char i;
led_command(2);
fed_command(addr);
for(i=0;i<4;i++)
{

led text(0x20);

}
inttolcd(addr,val);

}

void delay(unsigned int ms)

{
unsigned int x,a;
for(x=0;x<ms;x++)
{

for(a=0;a<816:a++);

}
void pwm1(long num)
{

long i;

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

/ Counter for send character
// Set origin of LCD
// Set address of LCD

/! Send character to LCD

/# Display integer

// Keep for counter loop

// Loop for delay 1 millisec per unit

/i FunIINL Servo Motor a7 1
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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;  / tum off LED on RDI
}
i

)
s

void pwm2(long num) //Wﬁﬁ%ﬂﬂ’)ﬂ?}n Servo Motor A7 2

{
long i;
for(i=0;i<400000;i++)
{
timer value = ReadTimerl();  // Read counter value
tf{ timer value <= num )
{
PORTEDbits.RE1 = 1; // turn off LED on RD1
t
else
{
PORTEDbits.RE1 =0;  // tum off LED on RDI
}
)
}
void pwm3(long num) //Wqﬁ%'uﬂauqm Servo Motor ﬁ’]‘ﬁ 3
{
long i;

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



{
timer_value = ReadTimer1{):
if{ timer value <= num )
{
PORTEDbits.RE2 = 1;
b
else
{
PORTEDits.RE2 = 0;
!
!
tvoid pwmd(iong num)
{
long 1;
for(i=0;i<400000;1++)
{
timer_value = ReadTimer1();
tf{ timer_value <= num )
{
PORTEbits.RE3 = 1;
H
else
{
PORTEDits.RE3 = 0,
H
H
}void pwmS(long num)
{
long i;

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

timer_value = ReadTimer1();
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// Read counter value

#tum off LED on RDI

/turn off LED on RD1

o o =
/AlaNAURIURY Servo Motor 7971 4

// Read counter value

/ tum off LED on RD1

/fturn off LED on RD1

//Weﬁ%’umvﬂu Servo Motor #1771 5

// Read counter value



100

ifl timer value <= num )

{
PORTEDbiis.RE4 = 1; # turn off LED on RD1
}
else
{
PORTEbits.RE4 = (; /{ tumn off LED on RD1
}
}
i
int main{void) /Mdtimmer
{
long match_value;
int Txdata = 120; /f Table character
int ij;
int data;

char dat,dait;

long anggle;

unsigned int result[2], old result[2],pay([2], tx,pay adc;  //Keep data
TRISE = 0; #/ Configuration for RD1 to output
TRISCbits. TRISC14 = Q;

TRISDbits, TRISD1 = 0;

PORTEDbits.REQ = 0; // turn on LED on REO
PORTEbits.RE1 = 0; //turn on LED on RE1
PORTEDbits.RE2 = (; // turn on LED on RE2
PORTEDIts.RE3 = 0; // turn on LED on RE3
PORTEbits.RE4 =0;  //turn on LED on RE4
PORTEbits.RE5 = 0; // tum on LED on RES
PORTEDbits.RES = 0 // turn on LED on RE6
PORTCbits.RC14=0; //'turnon LED on Cl4
PORTDbits.RD1 =0; /turnonLED on RDI

ConfigintTimer!(T1 _INT PRIOR_! & // Timerl interrupt priority 1



T1_INT ON);
WriteTimer1(0);
match_value = 114592;
OpenTimerl(T1 ON &

T1_GATE_OFF &

Tl IDLE STOP &

TI_PS_1 1 & / Presceler 1:1
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// Enable interrupt for timerl

// Clear count value at TMR1 register
// Load valuc Interval 15 ms

// Start timerl

// 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++)
{
ADCONI1bits. SAMP = 1;
while({ ADCON 1bits.SAMP);
ConvertADC10();
while(ADCON1bits. SAMP);
while(BusyADC10());
old_result[i] = Read ADC10(i) ;
'
pay[0]= (old result[0]-15)¥be :
pay[1]= (old result[1]-15)Y*be ;
while(1)
{
ifl DataRdyUART1())

{
dat = ReadUARTI1();

/f Wait till the tirmer matches with the

//Inittal UART!

/f Initial ADC .

// Start Sampling

// Wait for End Sampling process
/f Convert ADC

// Ensure for Sampling success

// Ensure for Sampling success

#/ Kcep value for ADC value.

//Check data receive

/ Load data into buffer variable

iftdat=1)//- --
{
WriteUART1(dat);



while(1)
{
iftDataRdyUART1())
!
dat = ReadUART1();
delay(100);
ifildat=="¢")
{
WriteUART('e');
while(1)
{
iflDataRdyUART1())
{dat=ReadUARTI1(};
anggle = (65*(dat+ 100))+4800;
pwml(anggle);
WriteUART 1{dat);
break:}
)
break;
}
else
{
anggle = (65*dat)}+4800;
pwm t{anggle);
WriteUART 1(dat);
break;
}
¢
;
S
ifldat==2)//------- - - . o

{
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WriteUART 1 (dat);

while(1)
{
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ift DataRdyUART1())

{

dat = ReadUART1();

delay(100),

ifldat=='¢')

{

else

{

WriteUART1('¢");
while(1)

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

1

break;

//dat=ReadUART1():

anggle = (65*dat)+4800;

pwm2{anggle);

WriteUART i (dat);

break;

}




ifldat==3)//- R —
{
WriteUART [ (dat),
while(1)
{
iflDataRdyUARTI())

{

dat = ReadUARTI();

delay(100);

ifldat=="e")

{

else

—
et
—_—

WriteUART1('¢);
while(1)

{
if{DataRdyUART!())
idat=ReadUARTI();
anggle = (65*(dat+100))+4800;
pwm3(anggle);
WriteUART 1 (dat),
break:}

}

break;

/fdat=ReadUARTIL();
anggle = (65*dat)}+4800;
pwm3{anggle};
WriteUART I (dat);
break;
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ifldat==4)//-

{

WriteUART 1(dat);
while(1)
{
if(DataRdyUARTI{))

(
1

dat = ReadUART1{);

delay(100);

ifldat=="¢")

!
WriteUART 1('e"):
while(1)
{
ilDataRdyUARTI1())

{dat=ReadUARTI1();

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

pwmd{anggle);

WriteUART 1(dat);

break:}
}
break;

b

else

{
/{dat=ReadUART (),
anggle = (65*dat)}+4800;
pwmd(anggle);
WriteUART 1(dat);
break; |

}
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ifldat==35)//
d

WriteUART1(dat);
while(1)
{
iflDataRdyUART1())
{
dat = ReadUARTI(};
delay(100);
ifldat=="¢")
{
WriteUART1(e";
while{1)
1
if{DataRdyUARTI1())

else

{dat=ReadUARTI();

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

WriteUART 1{dat);

break;}

}

break;

//dar=ReadUART1();
anggle = (65*dat)+4800;
pwm3{anggie);
WriteUART 1(dat);
break;
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if{dat==G }//-wmmmrmmmmrmm e e -
!
WriteUART I (dat); /401 6
while(1)//a1l 1
{
if(DataRdyUART1(}) /it
{
dat = ReadUARTI(); //ﬁmagu
delay(100);
ifldat=="¢")
{
WriteUART1(e'):
while(1)
{
iflDataRdyUART1())
{
dat=ReadUART1();

anggle = dat+100;

while(1)

g

while( anggle > pay[0]) f/mim-------- >max
}

ADCON1bits. SAMP = |; /f Start Sampling

while(! ADCON1bits. SAMP);  // Wait for End Sampling process
ConvertADC10(); /f Convert ADC
while(ADCON 1bits. SAMP); // Ensure for Sampling success
while(Busy ADC10()); // Ensure for Sampling success
result[(] = 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[Q] = (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 ;
/idisplay adc_value(Ox84,pay[0]); /! Display ADC value for channel 0
PORTCbits.RC14=1;
PORTDbits. RD =0
i
while(anggle < pay[0]) //max--=------ >11in
{
ADCONTIbits. 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{0] = 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 );
}
if (result[0] < old resutt[0] )
{
tx = (old_result[0] - result[0} )>>4:

old result{0] = (old result{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

PORTCbits.RC14=0;

PORTDbits.RDI=1;

!
!

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

t

WriteUART 1 (dat);

break:

H
else /iyuiiaandi128
¢
/dat=ReadUART1();
anggle = dat ;
while(1)//q1/2
{
while( anggle > pay[0])/min------—- >max
{
ADCON1bits.SAMP = 1; // Start Sampling
while(!ADCONIbits.SAMP);  // Wait for End Sampling process
ConvertADC10(}; / Convert ADC
while(ADCON 1bits. SAMP); // Ensure for Sampling success
while(BusyADC10()); /f Ensure for Sampling success
result{@] = ReadADC10(0) ; / Keep value for ADC value,
// read charnal 0 #/
if (result[0] > old_result[0])
{
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tx = (resultf0] - old result[0] )>>4;

old_result[0] = (old resultf0] + tx );

1
if (result[0] < old_result[0] )
{
= (old_result[0] - resuit[0] )>>4;
old result{0] = (old _result[0] - tx );
}

/! show LCD chanal 0,1 //--
pay[0] = (old_result[0]-15)*be .

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

PORTChits.RC14=1;

PORTDbits.RD1=0;

}

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

{

ADCONI1bits.SAMP = 1; // Start Sampling

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

Convert ADCI0(); / Convert ADC

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

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

result{0] = Read ADC10(0) : /f Keep value for ADC valye.

// read charnal O /#/
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 );



}

11t

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

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

//display adc value(0x84,pay[0]);

PORTChbits.RC14=0;
PORTDbits.RDI=1;
}
PORTCbits.RC14 = 0;

PORTDbits.RDI = 0;

// Display ADC value for channel 0

break; MRARu2
} /igegil2

} /mgavgil

WriteUART1(dat);

break:
13
iffdat==T)// —==- \-
{

WriteUART1{dat); /13611 6

while(1)/gu 1

{

i(DataRdyUARTI() /gl

{

dat = RcadUARTl();//Lﬁi‘fﬂﬂg‘.iJ
delay(100);
ifldat=="e")

WriteUART1('¢");
while(1)

{
iflDataRdyUARTI1())

{
dat=ReadUARTI{);



anggle = dat+100;
while(1)

{

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

d
ADCONIDbits. SAMP = 1:

/f Start Sampling

while(! ADCONI1bits. SAMP);,  // Wait for End Sampling process

ConvertADCI10();

/f Convert ADC

while(ADCON1bits. SAMP); // Ensure for Sampling success

while(BusyADC10());

// Ensure for Sampling success

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

/! read charnal 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 );
t

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

{

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

/i show [.CD chanal 0,1 //--

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

PORTEbits.RES=1;
PORTEDits.RES=0:

ay[l]) //max--------- >min

112

// Display ADC value for channel ¢
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ADCONI1bits. SAMP = I; // Start Sampling

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

ConvertADC10(); / Convert ADC

while{ADCON1bits. SAMPY); // Ensure for Sampling success

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

result[1] = ReadADCI10(1) ; // Keep value for ADC value.

ffdisplay_adc value(Ox84,pay{1]);

P

else /3jutloBA 31128
{

}

{/ react charnal 0 //

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

{

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

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

§

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

{

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

old result[1] =( old result[1] - tx };

h

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

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

// Display ADC value for channel 0
PORTEDbits.RI-5=0;
PORTEDbits.RES=1:

i

PORTEDbits.RE5 = 0;

PORTEbits.RER = 0,

break:

WriteUARTH{dat);

hreak;



/idat=ReadUART1();

anggle = dat ;
while(1)/g1]2
{
while( anggle > pay[1])/min--------- >max
{
ADCON Ibits.SAMP = ; // Start Sampling

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

ConvertADC10(); / Convert ADC
while(ADCON1bits. SAMP): /! Ensure for Sampling success
while(BusyADC10()); // Ensure for Sampling success
result[1] = ReadADC10(1) ; / Keep value for ADC value.

/f read charnal 0 //

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

!

tx = (result[1] - old_resultf1] )>>4;
old_result[1] = (old resultfl] + 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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/fdisplay_adc_value(0x84,pay[1]); // Display ADC value for channel 0

PORTEDbits. RES=1;
PORTEbits. RE&=0;
H

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

{



ADCONI1bits.SAMP = 1;
while(!ADCON1bits.SAMP);
ConvertADC10();
while(ADCON 1bits. SAMP):
while(BusyADC10());

result{ 1] = ReadADC10(1) ;

/{ read charnal 0 //
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// Start Sampling

// Wait for End Sampling process
// Convert ADC

// Ensure for Sampling success

// Ensure for Sampling success

// 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] )

{

X = ( old_result[1] - resultf1] }>>4;

old resultf1] = ( old_result[1] - tx );

}

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

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

//display_adc value(0x84,pay[1]);
PORTEDbits.RE5=0;
PORTEDbits.RE8=1,

}
PORTEbits.RES5 = 0;
PORTEbits.RE8 = 0;
break;
} jrgaail2
} rgengl
WriteUART 1(dat),

break;
A

{/ Display ADC value for channel 0

HHQagL2



MAHUIN A.6

dos w o v a
WanduFudeyanasd3911 Servo Motor #1291 1

ifldat==1)// - - - T
{WriteUART1(dat);
while(1)
{iflDataRdyUARTI1())
{dat = ReadUART1();
delay(100);
ifldat=='¢")
{WriteUART1('e");
while(1)
{iflDataRdyUART{))
{dat=ReadUARTI();
anggle = (65*(dat+100))+4800:
pwml(anggle);
WritcUART1(dat);
break;}
h
break;
§
else
{/idat=ReadUART1();
anggle = (65*dat)+4800;
pwml(anggle);
WriteUART 1(dat);
break;}
}
}

i --- e e s
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d a o w =
Wanduiudeyanaz 3914 DC Moter a1 6-7

MARUIN 7.7

if{dat==6)//
{
WriteUART 1{dat);
while(1)/g1] 1

{
if(DataRdyUARTI1())
{

dat = ReadUARTI1();
delay(100);
ifldat=="e")

{

WriteUART I{'e');
while(1l)

d
if(DataRdyUART1())
{

dat=ReadUART1();
anggle = dat+100;
while(1)

{

while( anggle > pay[0]) /mim

{

ADCONI1bits. SAMP = 1,
while(! ADCON1bits.SAMP);

ConvertADC10();

while(ADCONI1bits. SAMP);

while(BusyADC 10());

result{0] = Read ADC10(0} ;

Helann 6

/gl

1P

// Start Sampling

// Wait for End Sampling process

/f Convert ADC

// Ensure for Sampling success

// Ensure for Sampling success

/f Keep value for ADC value.

7



/f read charnal 0 #/

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

t

tx = { result{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 );
}

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

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

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

PORTCbits.RC14=1;

PORTDbits RD1=0);

}

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

{

ADCONI1bits. SAMP = 1;
while(! ADCON 1 bits. SAMP);
ConvertADC10();
while(ADCON 1bits.SAMP);
while(BusyADC10());
result[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 };
b

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

pay[01 = (old_result[0]-15)*be ;

// display_adc value{Ox84,pay[0]};
PORTCbits.RC14=0;

PORTDbits. RD1I=1[;

)

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

break;

!

WriteUART 1{dat);

break;

i

else /3N ROUN 1128

{

/{dat=ReadUART1(),

anggle = dat ;

while(1)/q2

{

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

ADCON bits. SAMP = 1;

# Drisplay ADC value for channe] 0

/ Start Sampling

while('lADCON1bits.SAMP);  // Wait for End Sampling process

Convert ADC1K);

/ Convert ADC

while(ADCON1bits. SAMP); /f Ensure for Sampling success

while(BusyADC10());
result[{0] = Read ADC10(0) ;

/! Ensure for Sampling success

// Keep value for ADC value.
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// read charnal 0 //

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

{

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

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

{

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

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

pay[0] = (old resuli[0]-15)*be ;
/fdisplay_ade value{0x84,pay[0]};
PORTChbits.RC14=1;
PORTDbits.RD1=0;

/' Display ADC value for channel 0

b

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

ADCON1bits.SAMP = 1; /i Start Sampling

while(! ADCON 1bits.SAMPY);
ConvertADC10();
while(ADCON1bits.SAMP);
while(BusyADC10());
result{0] = Read ADC10{0) ;
// read charnal 0 /7

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

{

/f Wait for End Sampling process

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

/# Keep value for ADC value.

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

old_resultf0] = ( old result[0] + tx );

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

$

PORTCbits.RC14 = 0
PORTDbits.RDI = 0,

break; /Mgegu2

! /el

) /mganaul
WriteUART 1{dat);

break;

1}
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