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AMMWLAAIRN UL ADENNAUINNAZ LTl un1sNAgaU

Ausunuanialunisidgulldsunsuiiansaaga iy duinauinndaseiuasdesulien

4 4 - 4, w2 v o L o g
ANN170LAAUN I AN LU E U N A ANI9N A AN latl  aylduannisauA1gn uzaaslaanii e
AMNMAIATIANUIAY (R-TRACKER3) 4 5UUe5m ET-ROBOT RD2 HUHANIININIUUDINATHIIN

JUdUATADLEINIU PO.5-P0.7 ANNAAL

- P0.5 = ARMTIAN LA WA UUUNAUT 118990
- P0.6 = A9MTIAN LA WA LULNNANUB99D

- P0.7 = ARMTIAG LA UALULNANUINUD99D

Fmsiililaunsn BASCOM-8051 vianunanldRannsanuangnie Input ANWATA 1/O 183
CPU 1&Tntmss s 4 wasa Aa PO.P1,P2 LAY P3 muaF Ineiiiadasnisanten Input AINNATHA
o TududAnuInasiasinnIsdauan “1” @@ﬂiﬂﬁqwﬁmﬁujﬁ@uLngiﬁx‘l@'mv&immu:mmwﬁmnﬁu
s lunemds InelunnsenuAviedaud liiune st lunsdinean s An BASCOM-8051 ag
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Var = Port ‘A1UAN Input AnWafA 1 In_Buf = PO (811A1 PO 13 lusuls In_Buf)
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ETT

'/**************************************/,-

'/* Program Demo For ET-ROBOT RD2 V1.0
'/* Controller P89C51RD2 (Philips)

X - TAL

'/* Run
l/*

'/* Complier

18.432 Mhz

X2 Mode (6 Cycle Run)
BASCOM-51 (V2.0.11.0)

/5
*/;
*/;
/5
*/;

'/**************************************/;

Sregfile = "89c51lrd.dat"
Sramstart = 0

Sramsize = 256

Scrystal = 36864000

"YU WA Lf91iY CPU wa$ P8IC51RD2(Philips)

"MNUUAAT XTAL = 18.432MHz Wil X2 Mode

Config TimerO0=Timer, Gate=Internal, Mode=2 “|%% Timer0 = 8Bit Auto Reload

Load TimerO

Disable TimerO

Start TimerO

Cmod =
Ccapml
Ccapm?2
Ccaplh
Ccap2h

Ccon =

Declare
Declare
Declare
Declare
Declare
Declare
Declare

Declare

&B00000100
&B01000010

&B01000000

&B01000010

0
0

Sub
Sub
Sub
Sub
Sub
Sub
Sub
Sub

, 240

"NNUUAAI Reload = 240x325.52ns = 78.125uS

P ldlFiRAang Interrupt @1nN139N197%1284 Timer0

'FNNN9911971284 Timer0 1ive Trig PCA Counter

'Set Bit ECOM1,PWM1 (Enable PWM1)

'Set Bit ECOM2,PWM2 (Enable PWM2)

'MURAAT PWM1 Duty Cycle = 20mS

'MYUAAT PWM2 Duty Cycle = 20mS

Robot forward
Robot backward
Robot fast left
Robot slow left
Robot fast right
Robot slow right
Robot stop

Beep

Dim Sensor new As Byte

Dim Sensor old As Byte

Sensor_ old

&HOO

'Set Bit CR (L3NN13911911428995 11 PCA Timer)

TsunsnsaagnsuiiaauldsniAuun

Tsunsnsaaduiuiiarulirnnasiag

TsunsusiasdmiuiieAulvisongm

Tdsunsnsiasduiuniiinldes Beep

NAUAANEN AU A LF 71Tl 00H

“I5f CPS(1:0) = 10 (PCA 1J1a1n Overflow 284 Timer0)

Tsunsusiaadusuiissulisniasndiaasingida
TlsunsnsiasdnusuiiaaulFsaiasndnsnsuilens
TsunsusiaaduduiiaAulEsniasnanasnasy

Tsunsusiaadvsuiiasulsisniasaaniuuilens

'Usgnaesiaudaiiusn Sensor tlaqiiuiuiuy Byte

'UseniAfaulaliuAT Sensor 819849(1AN) WL Byte
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Robot stop
Bitwait P0.2 , Reset

Beep
Do
PO = &HFF

Sensor new = PO

'dlisnne nog)

[

Anaw WasanIINAAIAT Start

'9ANNTNAAIAT Start INAENAUNIINNG

‘A8 Beep MBWARINITENAUN1NY

"Weuen 17 llanwasn PO ian Aty Input

'd1uA1AnUY PO diulAesauils Sensor_new

Sensor new = Sensor new And &B11100000

If Sensor new <> Sensor old

Sensor old = Sensor new

Select Case Sensor new

Case &B0000000O

Case &B00100000

Case &B0100000O0

Case &B01100000

Case &B10000000

Case &B10100000

Case &B11000000

Case &B11100000
End Select

End If

Loop

'/*****************/.
’

'/* ROBOT Forward */;

'/*****************/;

Sub Robot forward
Ccaplh = 256 - 26
Ccap2h = 256 - 13

End Sub

Robot forward
Robot fast left
Robot forward
Robot slow left
Robot fast right
Robot forward
Robot slow right

Robot fast right

eassinauLly “0” gy

Then '81 Sensor_new hviniu Sensor_old

9 Update Sensor_old #inel Sensor_new

GuAeianusduingmald
salinudulimumingeld
Fnenfli 17 dadentneadnaia
nanaly 17 Fadunti
Frauaznataiu 1 duagndne
iy 17 daidenaanetiaia
dnauazaaidy 17 Fadunti
auaznataiu 17 dadenaon
#enan9, 9914500 1 dalaga9n

AUAANITILATIFLEUNRTIRRL

L_ o

‘quisaula IF

'nav il Busunsaduan (DO)

3 Ql L% 1 o o v o L4 dl dl 4 £
ﬂﬂﬁNm1ﬁﬂ?uﬂ?Nﬂ@ﬂ@WM?UUQ@UIM?QLﬂ@ﬂuw1ﬂﬂqﬁﬁuq

‘Auue i SERVO1 (d18) = 2mS = waawd ldnausin

‘s 19 SERVO2(1131) = 1mS = naauin lldinemii

‘qpAaugnllsunsusasdniuiiesulFsoinanud lud1amin

q q

& A . v Y
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'/******************/;

'/* ROBOT Backward */;

'/******************/;

Sub Robot backward aniufullsunsutesdminiednldniuausinasamss
Ccaplh = 256 - 13 ‘a1 SERVO1(de) = 1mS = naanad
Ccap2h = 256 - 26 ‘NUUALE SERVO2(171) = 2mS = nagnad

End Sub ‘@mémmiﬂm,mm'@ﬂﬁm?uﬁqﬁﬂﬁmﬂuﬂuﬁm@wﬁq

q q

'/*************************/’-
'/* ROBOT Turn Left (Fast) */;
'/*************************/;

Sub Robot fast left ‘ﬁgmG'uE’Tu‘iﬂ@meﬂ@mﬁﬁﬁuﬁaﬁu‘lﬁmLgﬁqs’ﬁﬁﬂ@ﬂwﬁq
Ccaplh = 256 - 13 ‘NUUA L SERVOT(E18) = 1mS = nagnas
Ccap2h = 256 - 13 frvunlsf SERVO2(17) = 1mS = inaawdi lidinemi
End Sub qpAugaTlsunsutasdmsLTdUlan e densnaa

Q q

'/*************************/;
'/* ROBOT Turn Left (Slow) */;
'/*************************/’-

Sub Robot slow left ‘ﬁ-gmSuﬁuiﬂmmmﬂmzﬁﬂﬁuﬁqﬁu‘lﬁﬁ‘mgmﬁﬁwLLuuﬂa‘ﬂﬁ
Ccaplh = 0 Fwnalsh SERVO1 ($18) = "1" = uganisiaianud
Ccap2h = 256 - 13 frvunls SERVO2(1) = 1mS = naaudiliiinemii

End Sub anaugallsunsndesdminieaL o muateuundng

q q

'/**************************/’-
'/* ROBOT Turn Right (Fast) */;
'/**************************/;

Sub Robot fast right ‘ﬁ-gmG"uﬁuiﬂmmmﬂ@ﬂz%mi"uﬁaﬁulﬁmLémmmﬂ'wﬁq
Ccaplh = 256 - 26 Frvunlsl SERVO1 (#ne) = 2msS = indeui llinantia
Ccap2h = 256 - 26 ‘a1 SERVO2(191) = 2mS = nagvaq

End Sub qpAugaTsun st d LT AL T0 A9 a5

a a
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'/**************************/’-
'/* ROBOT Turn Right (Slow) */;
'/**************************/;

Sub Robot slow right ‘ﬁgmL?"w?”luiﬂil,l,ﬂmﬂﬂmﬁmé“uﬁqﬁu‘lﬁimgmmmLmuﬂiﬂﬁ
Ccaplh = 256 - 26 Frvunlsl SERVO1 (ne) = 2msS = indeui llinantia
Ccap2h = 0 ‘AuuA il SERVO2 (197) = "1" = qumaﬁmﬁl@u‘ﬁ'

End Sub qpAugaTsunsuta & LA A UL SN

Q q

'/**************/;
'/* ROBOT Stop */;
'/**************/;

Sub Robot_ stop aniufullsunsudesdwinieduldenueausega
Ccaplh = 0 Fwnalsh SERVO1 ($18) = 1" = ugannsipianud
Ccap2h = 0 ‘WAL SERVO2 (191) = "" = qummﬁﬂuﬁ'

End Sub ‘ﬁ-vm'z%umiﬂiLme'@m?mﬁ*uﬁqﬁﬂﬁmﬂuﬂuﬁuqm

q q

'/**************/;

'/* Sound Beep */;

'/**************/;

Sub Beep ‘qpisnsullsunsntiasainadeas Beep

Sound P1.7 , 100 , 50 ‘Aiinded Beep

v
a

End Sub ‘qpAugallsunsntionaingden Beep

v 1
dmiusaateldsunandreiuin asduldsunsndniudalisnyuauminunndy o

o

TUsunsnludnasineilazaunsn e uanezaadduniduidunsanazidulse  Ingldiuguiuing

o

9 @ oo o )y [y | e & P o =
WAL WaAN LASNANATYLAUACARIABNULULATUINAT ﬁ@immﬂﬁﬂﬂmﬂwmmmu Lu@\‘]@’]ﬂiﬂ?LLﬂ?N

|
=

ayldlfpmareuNanlarasnsiiduanaldfas
Ipeann1InI9aa9lilsinInazBuaInn198 51981 s8N S LALANAD11E8Y Sensor A1
1119 UIL 2 Fianils Faai Aa Sensor_new WAL Sensor old 1agl Sensor_new azld@1usy
fuAae9anIuy Input Nenuleluilaqiiudan Sensor old agldd@wiuiiudAranuzaes Sensor
A o o P o PR o v = e oA , . =
et i Fausuiuganiug wdnanudiun lgdndaanuuansnaiuvsall Inam1aa9 Sensor #1

duldannwesn PO 1 azgninluvinns AND riufn 111000008 @arneu iewndssAan1uzaes
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Input 817 (WAnaesdn 0-4 \{u “0”) Nlildanuzaeanismsaduiduiiangu «0” Hwun Tauaain
N3 AND azvinliiinaeiiesAaniuzaesduat luaunidayaini 57 aesiouls Sensor_new
Winiu

' '
o A

faltlsunsuazldmnds@onls IF. THEN Tun1sAsagaL AL uANANSTadnTe Input fien
¥lutlaqiiu (Sensor_new) fuAnaanuziisldpsigaring (Sensor_old) TnedmsanudnAnzas
an1ue Sensor lusuaziinfadA WAL fLandNanIULTa Sensor U9INNIRTIRALIAULN TN
mﬂﬂalﬂuuﬂmélm fazliidpnenlu@eulazes IF.THEN uffmsanudngniuzaes Sensor
Iusuaziinimnuuansneiy Aazsinnis Update A1eadsiauls Sensor_old FasAnlmifignl e
AU udnuBeufienlunssiely Falunedis Weunsuazdnvinailudenly IF. THEN Tagasd
ANIMTIAGALADNUZIR Sensor azvnsasidluaeingds TneldAnds Select.Case Tnelu
Tsunsuaziivlgintinisuantiewlanamsaseuaniuzaes Sensor new RlFluANIAsIdLIdLS

aa

8 Rauly Insaniuzaes Sensor aduduazagnindayamiumian 5-7 1e3saulls Sensor_new

a

Y o

4o z
Tn199AseiRaulares Sensor waagllAmsil

® {1 Sensor v143 gLl “0” auNA uaawIIAuiTessnealtag luuwady vse an
nstduilefine Arumibsrasduot luiuAueNINa9IEnIN9TasdN189sa Sensor 2

dl | ! ! 1 o ¥ o o A o
1n T9anailuTeaednesendng Sensor fatne iU Sensor FaNae 1EE Sensor FRTN

1 o

uaz Sensor fanats Alul1Aiduiu Selunsiill Aazdiesdsonindeuiiselldami
® 1 Sensor funidnagateine Dans dandu 17 Wesdniesdaban doulinh 6
waz 7 1w 0" oy Auansdn ArunisresduetnseiuAIule Sensor fudne a9
o X = = o4 A - Y
AnHOUTITU azungded) sninnseAeuTsanaInqaduinatsTeaduasteanilnig
191Rsn W umeaes Sensor adnaiadenitagintleduned adnlaeslisiells
o % d‘ dl ¥ 1 1 o ?:/ = % QI/ b4 d” v o/
agilisniraeunesnuanuuaduliadauiuen Ay Aedesdslisnaatiandy
o 1 1 al/ d” % al/ Ddg/ =3 % ] 1 Z’/ 1 b4
wndaadulud Inenisdadenazsiasdaliiaeauuusndadee  luduiienanilin

wgaanuuaduaanlu1s

v
o

% o Y d} @ a dl IS | % o 1 ! a
® {1 Sensor AuUeENELAzNAN TAe TAN5 way 6 HAdu “17 niauiuieg douin
7 flu “0” ag Auansdn AunieaeaduatnsaiufIumts Sensor fudnauazNan
=< o X = = o4 A - P
TIANHOAZITUE AazuNneDedn sodnnsndeuiieanainanAuinawaedudeseanty
N Antesvinll dasfaziinisdeldisnidsetiandunmiqngugnaiaes
Wilvd Tnansdadenazsesdaliasquuudsnavza@ecwuudi imssindauasauuy

Faenaninenideufiugaauanasaeduiasseantinieeala
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[y ° ' Gl A A A , A A A a A ,  a A
® 11 Sensor quLﬁu\?mqq@‘ﬂsﬁﬂﬂﬂ’ﬂ upn’s Nﬂ’]lfﬂu “17 INENUBLNENLRALAER RAUULUAN 5

way 6 (w07 ag fuansdn AumiseaduetassfuAiumly Sensor AUEIN B

¥

o . X = a A A - -
ANTUSETUN ACUNIENIRN ?ﬂNﬂ’]?Lﬂ@@uW@ﬂﬂ@qﬂ“}@@uﬂﬂ@q\‘m@\‘]L@‘NL@E\T@ﬂﬂTﬂVﬂ\T

dremarinlimumibines Sensor frraadenitiagintiadunen dadilaeslisiells

o v dl dl 1 1 o :// =® % o/ V% = o
azmldsninaauneanuenuudulledauduey fulu [ssesdsldsniaanaannay
o ¥ 1 al/ ‘dil L% al/ V% dgl =3 % 1 1 ij/ o 4
wndaudulud lnensdanenazfesdalifiaequuumaiidog  Tddwiueannlden

wgmanuuduaan iyl

' v
1% a a o a

® 1 Sensor AumiTauaznans avfine Ta7 6 uay 7 HAiu “1” weniuisg douds

b

#1 5 1flu “0” ag] Awanadn AunbineaduatmsaiuAIuLe Sensor AUIMUAZNATN T
o , X = = P = - o
ANBUzIUl aznuneiedn nansdeuneaanaInqadutnatstasduassaantlinig
£ al [~3 v 1 :l/ d! [~3 o al/ v ﬁ o Lo
dnainsdniieayindy dasfiaziinisdslisnidecuanndusnmqaguanansuedu
i Tnanrdaasnazfasdaldfiasnuuulsnfmvialasauuudn wszaduasquuigg

o £ dal a g ¥ = ¥
AN LI LZ\]?;I'JLﬂu’ﬂﬂ@uﬁlﬂ@’]\ﬂ‘ﬂ\‘iL@uLﬂﬁI\?‘ﬂ’ﬂﬂvLﬂ‘Vl’]\W’]’]vLﬂ

' £% ]
A a A = @ 1 a

® i1 Sensor AuMUEEuATEIN TNfiAe TaN5 way 7 HAdu “1” Wianniuise doudai
6 1u “0” ag Auaned AumbiesduegnaiuAIuie Sensor AUEEUATI9N 49U
meanaelaiiidy sednwuzmuilidanduldldunsdiresauniidudunssuazidu

A9 wpivnazifluauIniiun1neanunngn setiueasdaldisnmuntinsaalunuilsns

® 1 Sensor %143 4Ll “1” HIUNA WARIIIANUAUIIBSARIDOELUBL LIWIUILAUNAIRIN

o

a dl dl o ] d’ [~3 % ql/ b4 dij A 74 dl va
UNANIWNNITLANDUNUBIAITNDE TasnNazFasdq i sniaavIad e e lEnAnNg

18970LAADUN AN LA
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nsaulidsunsumauanlusairaaunllmaudunsauasiduyuain

o o '

Ansusnagnatlazifufnat1919940 UL AN TN T ANTUTAUNINTY  1Ha9RINANINZaaa

[ % |

9 Ao < 9 o a A ' @ o o
AUNHAN LS ﬂuHNrﬂqﬂuu @ﬂ’]uvﬂ@ﬂL@LW]W?QWWUIQQq@Nﬂq?Lﬂ@ﬂuLLﬂ@\‘]@ﬂ’]\‘]ﬁ‘rJﬁL?Q ANUUNIT

o 9 a Y a

1 ! v
Manazansoninisnsaeuuaduganidugsinmsinerldty nnsndusieshnduidanislunig

1 v
o o YV

AR LNAALdUtauNINTRNduAN InT1zin ldnNmraaeL L ULLUARRE 1 RHNUNNTR B1a
nlinnswaeunaesinsangaeananuuduliing 1Wesannisisduiaenaes SERVO MOTOR
a1 llanunsaneuduesiani nilasuulasaes Input Ansadulfasinaiudiiule Tednnudn Wesn
d d oae  ida e g “ d e e 4
iaeuEN DR undsnidugainmsinge Tdraziiluguann vize yuatumaen Fasndnaziafeud
1 [ 1 9 A =l 1 % dl ] dsj
nusnumbireaduaantd wiseEendn nnsugaainuuaduaantl wesainldaiuisa@aamiuug

&l

ANHULUDY FUNNNARALN LT
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e e o I . o o e o 4
drwdunnadeultlsunsuineldnmaseudu duiuaauanlisniuaufiadouillauun

v 1 1 1 1 v !
UL QANENNTIGATDINIATIAFBLLATATLANNITIARAUNTBIAIDILAz aE neeqaTLTuy N

] 1 ¥ A dl 3| %
71197 Vi LduyRIn vizeidunzueeiulan uay aayNtesanNmaelumy

'/**************************************/;

'/* Program Demo For ET-ROBOT RD2 V1.0 */;

'/* Controller : P89C51RD2 (Philips) */;
'/* Run X - TAL : 18.432 Mhz */:
A : X2 Mode (6 Cycle Run) */;
'/* Complier : BASCOM-51(V2.0.11.0) */;

'/**************************************/;

Sregfile = "89c51rd.dat" "YU W Lf91iY CPU was P8IC51RD2(Philips)
Sramstart = 0

Sramsize = 256

Scrystal = 36864000 "MIUUAAT XTAL = 18.432MHz LUl X2 Mode

Config TimerO=Timer, Gate=Internal,Mode=2 ‘1% Timer0 = 8Bit Auto Reload

Load Timer(O , 240 "NNUAAT Reload = 240x325.52ns = 78.125uS
Disable Timer0 FuldliAAN1T Interrupt ANN139I1979 184 Timer0
Start Timer0 Fun9RneLaes Timer0 e Trig PCA Counter
Cmod = &B00000100 “I¥ CPS(1:0) = 10 (PCA 1a1n Overflow 184 Timer0)
Ccapml = &B01000010 'Set Bit ECOM1,PWM1 (Enable PWM1)

Ccapm2 = &B01000010 'Set Bit ECOM2,PWM2 (Enable PWM2)

Ccaplh = 0 'NYUAAT PWM1 Duty Cycle = 20mS

Ccap2h = 0 "MYUAAT PWM2 Duty Cycle = 20mS

Ccon = &B0100000O0 SetBHCR(éNWﬁﬁ%ﬁuﬂﬂﬁzuUPCAWWneﬂ
Declare Sub Robot forward Tsunsueinad vt Isnimumi
Declare Sub Robot backward TsunsusiasdmiuiieAulvisnnesnas

Declare Sub Robot fast left TWsunsugesdusuedulfsniaendraetnaga

Declare Sub Robot slow left TsunsudesdusuiednWrnaeadauudana
Declare Sub Robot fast right TsunsutesduiuiednWrniearanednedi

Declare Sub Robot slow right TWsunsugesdmsudednlfenaganuunsn
Declare Sub Robot stop 'Usznaldsunsneeadmiuisdulvisongn

Declare Sub Robot exit line ‘lsunsugesdmiumnmaasunisgaidu
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Declare Sub Robot over line

Declare Sub Beep

Dim Sensor new As Byte

Dim Sensor old As Byte

Sensor old

Robot stop

Bitwait P0.2

Beep

Do
PO =

Sensor new

Sensor new =

If Sensor new <> Sensor old

Sensor old =

Select Case Sensor new

Case
Case
Case
Case
Case
Case
Case

Case

&HEFE

= &HOO

, Reset

PO

&B0000000O0
&B00100000
&B01000000
&B01100000
&B10000000
&B10100000
&B11000000
&B11100000

End Select

End If

Loop

Sensor new And

Sensor new

Tsunsueaad niumTIaga LN LA

Tdsunsueiaadniuniiindes Beep

'Usenaesiudaiiuen Sensor tlaqiiuiuiuy Byte

'UseniAmaulaliuAT Sensor 819849(1AN) WL Byte

NMUAATETNAUW BN LA F1E]3s 00H

[

‘deldsongpatiuinew iasanisnaaiad Start

|
s

'9ANTINAIAT Start LNAENAUN1INIIU

Ly = ~ o o
ANLALN Beep WALAANNITEINAUNINIL

"Weuan “1” lddewasm PO iwanvualily Input
'@11A1AnNUE PO 1iulAEesauils Sensor_new

§B11100000 WAassOmaudlu “0” aniuii

Then '81 Sensor_new l1¥infy Sensor_old

9 Update Sensor_old #inel Sensor_new

Bufunsinmeiduiinemady
Robot exit line 'ngaidu WWinsaaaunisvgaidu
Robot fast left ‘'fa Faideaedmdu
Robot forward ‘nans dainumiinsiel
Robot fast left 'd1e,naN Faideadredmid
Robot fast right '191 daideandmidu
Robot_forward e e adumihsely
Robot fast right '197,0a"9 daideaandd
Robot over line 'aguwidu msragaunisviudu

Fuganstaidunngadu Ll

‘quisaula IF

'navlinsagauduan (DO)
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'/*****************/;
'/* ROBOT Forward */;
l/*****************/;

Sub Robot forward aniufullsunsudesdwiniduldmnindeuiiUinm
Ccaplh = 256 - 26 Frvunlsl SERVO1 (ne) = 2msS = indeui llinantia
Ccap2h = 256 - 13 fvualsl SERVO2(1) = 1mS = naaudiliinemii

End Sub qpAugaTlsunsudaduLTTaALenInReuTtl H et

Q q

'/******************/;
'/* ROBOT Backward */;
'/******************/;

Sub Robot backward aniufullsunsudesdminiednldniuausinaamas
Ccaplh = 256 - 13 ‘a1 SERVO1(Ee) = 1mS = naanad
Ccap2h = 256 - 26 “NUUALE SERVO2(131) = 2mS = Dagnad

End Sub ‘@mémmiﬂm,mm'@ﬂﬁm?uﬁqﬁﬂﬁmﬂuﬂuﬁm@wﬁq

q q

'/*************************/,-
'/* ROBOT Turn Left (Fast) */;
l/*************************/;

Sub Robot fast left ‘ﬁgmG'uE’Tu‘iﬂ@meﬂ@mﬁﬁﬁuﬁaﬁu‘lﬁmLgﬁqs’ﬁﬁﬂ@ﬂwﬁq
Ccaplh = 256 - 13 ‘NUUALE SERVOT(E18) = 1mS = nagnas
Ccap2h = 256 - 13 frvualsl SERVO2(1) = 1mS = naaudiliinemii
End Sub qpRugaTlsunsutasdmsLTdU a0 e sdengnaia

Q q

'/*************************/;
'/* ROBOT Turn Left (Slow) */;
'/*************************/’-

Sub Robot slow left ‘f-gmG"m’iuiﬂil,l,ﬂ@uﬂﬂm%mﬁ?uﬁqﬁuiﬁimgm%ﬁwLLuuﬂiﬂﬁ
Ccaplh = 0 Fwnalsh SERVO1 ($18) = 1" = uganisiaianud
Ccap2h = 256 - 13 “NLA b SERVOZ(?J')’]):1mS=Lﬂa‘I’ﬂuﬁ1ﬂzﬁ’lx‘mﬁ’]

End Sub anaugallsunsutasdmiutidn 9o menteuuusng

q q
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'/**************************/,-
'/* ROBOT Turn Right (Fast) */;
l/**************************/;

Sub Robot fast right ‘@gmG'ué’uiﬂmmm’@ﬂa?w?uﬂqﬁuiﬁmLgmmmfjm‘%q
Ccaplh = 256 - 26 Frvunlsl SERVO1 (ne) = 2msS = indeui llinantia
Ccap2h = 256 - 26 ‘NUUALE SERVO2(1171) = 2mS = nagnad

End Sub qpAugaTlsunsutaad LT A0 RN a5

Q q

'/**************************/;
'/* ROBOT Turn Right (Slow) */;
'/**************************/’-

Sub Robot slow right ‘f-gmG"uél’uiﬂil,l,ﬂmﬂﬂm%m%uﬂqﬁuiﬁimgmmqLLuuﬂiﬂﬁ
Ccaplh = 256 - 26 vl SERVO1 (#ne) = 2ms = indeuilulinanti
Ccap2h = 0 ‘WAL SERVO2 (191) = "" = qummﬁﬂuﬁ'

End Sub qpAugaTsuN TNt A A LA en AN UL 3N

q q

'/**************/;

'/* ROBOT Stop */;

'/**************/;

Sub Robot stop aniufullsunsudesdwinieduldmsususe
Ccaplh = 0 Frwmals SERVO1 (d18) = 1" = uganisipdend
Ccap2h = 0 ‘AuuA i SERVO2 (191) = "1" = qumaﬁmﬁl@u‘ﬁ'

End Sub ‘@m%um‘ﬂﬂmmmiﬂm%m?uﬁqﬁ”ﬂﬁmﬁuﬂuﬁwqm

Q q

'/‘k********************/;
'/* ROBOT Out of Line */;
'/*********************/;

Sub Robot exit line ‘qpiENAulLsunsnnagaun1Ing i
Select Case Sensor last 'BNFURTIARILAN U NB UG ALEL
Case &B00000000 : Robot forward ﬂﬁwu@ﬂaﬁﬁm&ﬁdﬁuauuﬁﬁ

Case &B00100000 : Robot fast left Senaw%ﬁﬂ(“ﬂwmﬂugmﬁﬂﬂﬁﬂ

v
a

Case &B01000000 : Robot fast right 'SensorNaMd (**anAURATIBIAU*)
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Case &B01100000 Robot fast left
Case &B10000000 Robot fast right
Case &B10100000 Robot backward
Case &B11000000 Robot fast right
Case &B11100000 Robot backward
End Select
End Sub

'/*******************/;

'/* ROBOT Over Line */;

'/*******************/-
’

Sub Robot over line

Select Case Sensor last
Case &B0000000O Robot fast right
Case &B00100000 Robot fast right
Case &B0100000O0 Beep
Case &B01100000 Robot fast left
Case &B10000000 Robot fast left
Case &B10100000 Robot forward
Case &B11000000 Robot fast right
Case &B11100000 Robot forward

End Select

End Sub

'/**************/;

'/* Sound Beep */;

'/**************/;

Sub Beep

Sound P1.7 , 100 , 50 ‘Aiinded Beep

v
a

End Sub

q

'Fre1+na(ranauyngie )
'Sensor 191 (**mmﬂumqmm**)
'Yy +hel (FaNaLluLeNEa Y**)
'°]J'3’1+ﬂﬂ’1\1(**@’1®LﬂuHNﬂQW**)
'ﬁmm (**m@éammmmmm**)

'APRUGANINNRURNTUGALEL

‘QpaugA lLsunsunanIugaLd

anduulsunsumsaniaiud
GuEUNIAIAEI UL
fainy Sensor (*nuduASausn®)
'Fre(Fanaiiluy N9 )
"NAN*aNauNIwangia T)
'Freuaznana(anaiduyudne )
‘997 (*anawduyudne )
YINLATTNE (BN WUENFR Y**)
'YILASNANN (**mmﬂuagmm**)
Vv (“ULEuDENauLAY™)
'f-gm?aﬁjuzgmﬂ’wmwmmmﬂwﬁuLﬁu

v
‘ApaugalUsunsumeanIsiLLdL

‘qaiENsullsunsngasaf1ades Beep

‘qpAugalsunsntianaingden Beep
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AMFLNANNINUTeIAeEaTlIuN TN AzpeiLAIRL 1B IRI N INeUARNG

o dl a o & QI a 49{ = A
‘]Jﬁ“].lﬂﬁ:\‘i LQ@Miﬂﬂ@ﬁﬂW?W?QQ@ﬂULLQZ’]Lﬂ?”l:ﬁﬂLLu’JL@uLWNLﬁmﬂ.lull’]ﬂﬂ 2 a0 AR

o 4o od s A v on g w a

- AnsmssasuRenludinin Wenudnsangaanuuduliuds Tnalunstiaznduly
o 1 o o 9 dl o K Y 1 dl ! ¥
WBIANANIUENIINNIUTEY Sensor AsadLdl Miunnlfldneunasnudvgaidu
dnunsagey ienasiulllfresdnenizidu ieaslddslionmeaandudn il

& = ?:/ dJ

wdulsanafmil

- AnangaseuReuluiiFn Wenudngne luiuassaniuuuaduat (Sensor 19 3
v o oo ~ Yy A a - 3y I o
fauiduet) Telunsaitasldinedinszianinzaesduluansiniasianwoe

Wnngsenuwuyle

¥ 1 i
Tnapanaunsnaesdoatingllsunsuil azarunsnldmounulisninaeni ldauuwnduls

14

wanagluuy Tdrazidudunse dulds nlacnaapsn bl duinguuuuysenn wraduniiy

WRANZUEN LU UAA LN AN 1160
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nmsuaiaulilsunsuaiuaslisajususirdaunagnelunsauraadu

A miusnetieil azflunisdszgndnisldaunesianmaduidu Tsununazlddmiunga
o 5 A o 4 wooa o oA Y X
i erduanlsnAdeun imuuadumewineg Ul luiasteilisarin
A A o Y o 1 A A s a A & dl A
naasdasuteulanisnmaduduiug naoRe  nazilasudsnisanini Wsnweaeunlunns
9y oo o R =) b T~ 5 4 gy v @ o
wwdunnuualy  wilusnetnaliayldsnnaaunagnigTunseuneadu  wielduuaduiuiavse
ALALAUELAILANNNTARDUNIEUINY TnednEuzasauINnAaaLtiy a1aniludurinas
wraifunseL@wasn udatinfasallldeslinnelunsey antiufasldesldsnnaeunllizes Tns
\Hangsanuuwduiazsasdalisnnaandusnainuuaidu wdaaes i luiiAnieuun sednwue
nsineuaesdaatngl auisatin ldaulas videlssgneinaldlunisuasdusnriuaudiuy SUMO
4 = 1 o 1 g o S QI o A QI a dl ¥ %
1 ieawsilusnsteiliardeldinainnismeadunisey vsedanaravaudnlléicn Tneas

wass liiantznisnsadudu eldaruanlilisnmaeuntinuuuaidussnly Tnaazilaesliin

A A 9 oo v . 2
Lm@@um@qmﬂlm\im@mmL@ummuum%mmu

NN LFAIANBULNITLARAUNURIAITO LUAUITNNARAL
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'/**************************************/;

'/* Program Demo For ET-ROBOT RD2 V1.0 */;

'/* Controller : P89C51RD2 (Philips) %/ g
'/* Run X — TAL : 18.432 Mhz ®/ g
e : X2 Mode (6 Cycle Run) */;
'/* Complier : BASCOM-51(v2.0.11.0) */;

'/**************************************/’o

$regfile = "89c51lrd.dat" "NUUA LA 191U CPU Lwas P8IC51RD2(Philips)
Sramstart = 0

Sramsize = 256

Scrystal = 36864000 "NIUUAAT XTAL = 18.432MHz LUl X2 Mode

Config TimerO0=Timer, Gate=Internal, Mode=2 I3 Timer0 = 8Bit Auto Reload

Load TimerO , 240 'NUUAAT Reload = 240x325.52ns = 78.125uS
Disable Timer0 P ldlfAANNT Interrupt A1NN199119742249 Timer0
Start TimerO 'G“Iumaﬁwmmm Timer0 L‘ﬁlﬂ Trig PCA Counter
Cmod = &B00000100 '%ﬁCPSUID:10(PCAﬁM@WﬂCwemowmﬂﬁﬂmem)
Ccapml = &B01000010 'Set Bit ECOM1,PWM1 (Enable PWM1)

Ccapm2 = &B01000010 'Set Bit ECOM2,PWM2 (Enable PWM2)

Ccaplh = 0 "MALAAY PWM1 Duty Cycle = 20mS

Ccap2h = 0 "MNUAAT PWM2 Duty Cycle = 20mS

Ccon = &B01000000 'Set Bit CR (Féum@ﬁm’mmmiwu PCA Timer)
Declare Sub Robot forward TsunsutiasdmduiieAulisnimuutia
Declare Sub Robot backward Tlsunsueiaaduiuiieiulisnnaanas

Declare Sub Robot fast left 'lilsunsutasdwiuiivAuldisninandnaetinaga
Declare Sub Robot slow left ‘llsunsutaadmiuiiAuldsanaadranuilons
Declare Sub Robot fast right 'llsunsutesdwiuiivAuliisnnananetinia

Declare Sub Robot slow right ‘llsunsugeadmiuiiAuldsadenaaiuuuileng

Declare Sub Robot stop Tsunsugiaadmiuiesulvisane s

Declare Sub Beep Tdsunsnelead uiuniiinides Beep

Dim Sensor new As Byte 'Usgnaesiaudaiiusn Sensor tlaqiiuiuiuy Byte
Dim Sensor old As Byte 'UseniAfaulaliuAT Sensor 819849(1AN) WL Byte

N1IATLIANNTAREUNVRITOYUEIUAREILAY -26- Version 1.00 (\NH181U 2547)



ETT

AIBENINITAILANTAY{UEUGA ET-ROBOT RD2 Aeinntu&@n BASCOM-8051

Sensor old = &HO0O
Robot stop
Bitwait P0.2 , Reset
Beep
Do

PO = &HFF

Sensor new = PO

Sensor new Sensor new

If Sensor new <> Sensor old

Sensor old

Select Case Sensor new

Case &B0000000O
Case Else
Robot backward
Wait 1
Robot fast right
Wait 1
Robot forward
End Select
End If

Loop

'/*****************/.
’

'/* ROBOT Forward */;

'/*****************/;

Sub Robot forward

Ccaplh = 256 - 26
Ccap2h = 256 - 13
End Sub

Sensor new

Robot forward

Y o o

NAUAANTN AU IO LFAL 7111 00H

o

dl 1 dl a e
UNNAY LNATANITNARKIAT Start

‘delvisnvigmat]
'28NNTNAFIRAT Start LNAENAUN1IN19

'dade Beep WNBLAAINTENAUNIIN

"Aeuen 17 llanasn PO ian Aty Input
'B1UANIADUENATA PO 1AL A€ Sensor_new
AasFRauLTL “0” ey

And &B11100000

Then '81 Sensor_new l1¥infy Sensor_old
9 Update Sensor_old #inel Sensor_new
QI Y a c Y dl [ v
'BuAUALATITITIEUNRRd U 14
neaele ldwindulsfiAuminsall
Drnurduludnnsiilalsmnsen
"DALNALANNLUILEL
PNUMIANIAUNINA TN AN LA
L X 4
'FURLIUINVALANLUILA UL
v dg’ v

'28 [T EIZN TR IIMA LN UL UILEL
auntinsallnuilsns
Fugannsdaidunngadu
‘quisaula IF

naullBufumnsaduan (DO)

‘qaiENsullsunsntesduiuisdudsawmaaunldinemi
‘e i SERVO1 (d18) = 2mS = waawd ldnausin
‘Anua 1 SERVO2(191) = 1mS = waaaui lldnemiin

‘apAngn 1 sunsusiasg1uiuiissulisamannd i

Q q
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'/******************/;

'/* ROBOT Backward */;

'/******************/-
’

Sub Robot backward aniufullsunsudesdwiniesnldmsiususinanmss
Ccaplh = 256 - 13 ‘NUUALE SERVOT(E18) = 1mS = nagnas
Ccap2h = 256 - 26 ‘NUUALE SERVO2(1171) = 2mS = nagnad

End Sub ‘@m%um‘ﬂﬁw,mw;iﬂm?m?uﬁqﬁ”ﬂﬁimjuﬂuﬁm@wﬁq

Q q

'/*************************/;
'/* ROBOT Turn Left (Fast) */;
'/*************************/’-

Sub Robot fast left ‘f-gm13"34ﬁu‘iﬂmmmﬂ@mﬁﬁﬁuﬁqﬁuiﬁmL?’n/m%m@ﬂw,?q
Ccaplh = 256 - 13 ‘a1 SERVO1(Ee) = 1mS = naanad
Ccap2h = 256 - 13 “NLA b SERVOZ(?J')’]):1mS=Lﬂa‘I’ﬂuﬁ1ﬂzﬁ’lx‘mﬁ’]
End Sub qpRugaTsuN st d LT AL a0 At dengnaia

q q

'/*************************/,-

'/* ROBOT Turn Left (Slow) */;

'/*************************/-
’

Sub Robot slow left ‘ﬁgmG'uE’Tu‘iﬂ@meﬂ@mﬁﬁﬁuﬁaﬁu‘lﬁ@mﬁumﬁﬁm%ﬁw
wuLang
Ccaplh = 0 Fvunld SERVO1 (d181) = 1" = siganaiadandi
Ccap2h = 256 - 13 “NLA b SERVOZ(?J')’]):1mS=Lﬂa‘I’ﬂuﬁ1ﬂzﬁ’lx‘mﬁ’]
End Sub qpAugaTsunsdmLTadL a0 At euLLn

q q

'/**************************/;

'/* ROBOT Turn Right (Fast) */;

'/**************************/,-

Sub Robot fast right ‘@gmG'ué’uiﬂmmm’@ﬂa?w?uﬂqﬁuiﬁmLgmmmfjm‘%q
Ccaplh = 256 - 26 ‘ﬁﬁﬂumiﬁSERVOﬂgﬁ’m):ZmS:Lﬂa‘lﬂu‘ﬁliﬂ?ﬂ%‘mﬁ’]
Ccap2h = 256 - 26 ‘Nuua ks SERVO2(291) = 2mS = na8uad

End Sub qpAugaTsuN st d LT AL T0 A9 a5

a a

N1IATLIANNTAREUNVRITOYUEIUAREILAY -28- Version 1.00 (\NH181U 2547)



ETT

AIBENINITAILANTAY{UEUGA ET-ROBOT RD2 Aeinntu&@n BASCOM-8051

'/**************************/’-
'/* ROBOT Turn Right (Slow) */;
'/**************************/;

Sub Robot slow right ‘ﬁgmL?"w?”luiﬂil,l,ﬂmﬂﬂmﬁmé“uﬁqﬁu‘lﬁimgmmmLmuﬂiﬂﬁ
Ccaplh = 256 - 26 Frvunlsl SERVO1 (ne) = 2msS = indeui llinantia
Ccap2h = 0 ‘AuuA il SERVO2 (197) = "1" = qumaﬁmﬁl@u‘ﬁ'

End Sub qpAugaTsunsuta & LA A UL SN

Q q

'/**************/;
'/* ROBOT Stop */;
'/**************/;

Sub Robot_ stop aniufullsunsudesdwinieduldenueausega
Ccaplh = 0 Fwnalsh SERVO1 ($18) = 1" = uganisiaianud
Ccap2h = 0 ‘WAL SERVO2 (191) = "" = qummﬁﬂuﬁ'

End Sub ‘ﬁ-vm'z%umiﬂiLme'@m?mﬁ*uﬁqﬁﬂﬁmﬂuﬂuﬁuqm

q q

'/**************/;

'/* Sound Beep */;

'/**************/;

AI % 1 v al
Sub Beep ‘apENAullsuNINEaaT19AeY Beep

Sound P1.7 , 100 , 50 ‘Aiinded Beep

v
a

End Sub ‘qpAugallsunsntionaingden Beep

4 ane. y . o o 44
Feaziulidn  Anwrlasea¥renisineuresllsunsuaziieuiullsunsugufenuun
Tnaqanaineuiuanseiuasqapes e Reulaluniswmasiuuandu Inalusetneilagld

dl 9 = dl | :l/ ! A ¥ ! o 1 1 9
L\‘]@Miﬂﬂ’]ﬁ‘ﬁlﬁ‘fm@@ULLu’)L@u LWEI 2 L\‘]‘ﬂlﬂ“llWl’Wﬂuu NAaNIAR ﬂ’]ﬁ]?Q@@@UWUQW?QHQiM@%luLLuQL?ﬂu
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AdsWsnmunisellGess uididnisnsanuuwidy drandunsalla (Sensor sivlasanilad
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Al “17) AazdalfsnnesnadnauaenN1IANN MUK UNSaNA LM AN A MSURR e A 1 Tre LTl

P

v 1 v
walirzaznirnasaadsanuaInullduaany)  antunazdaagnldnieindauiuniiaananls

1 ]
= o =

Andrrneuiiaie lFaarn121R 818970 UALR VAN LA URRAaNL anntiudazdaldsnimuntinly

o y -
ANl ING TaNeaulanisnagaLduaziuasinaillilnaan
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