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- muda g Timer & wiusiudnyoynnaunding (Software Timer)

uananiuds Tudauresluga PCA 9a74 1 falatnaunsniives nd1lugagus] nana

A @u3an1nns Tl sunsnuiind I Watch-Dog Timer l@@ansael

16 BITS

PCA TIMER/COUNTER

|_ 16 BITS =

MODULE O

-1—.-]:] P1 3/CEXO

MODULE 1

-—-D P1ACEXT

TIME BASE FOR PCA MODLULES

MODULE FUNCTIONS:
16-BIT CAPTURE
16-BIT TIMER
16-BIT HIGH SPEED OUTPUT
B-BIT PW
WATCHDOG TIMER (MODULE 4 QNLY)

MODULE 2

-I—-D P15ICEXZ

MODULE 3

*—FD P1.6/ICEX2

ayiapiap iy

MODULE 4

Pl | pi7cENd

sUusns anuaizaasEUL PCA Timer

Tnaiiianaas PCA usazluga gnlusunsnlsimouiniiuuy Input Capture 498 Software

Timer %7a High Speed Output 114 N19%119U1999993 PCA usiaztn a1unsndsdoyayinlibeqan

N1 Interrupt an CPU lésine Ineflugatee PCA s 5 gatlalddnynyn Interrupt sauriu delaidn

AziNAN1952929n17 Interrupt AnTugagala faziAiuis Vector Tun1suEnag Interrupt Nnieu

A wadlEnuaInnIniIN1IRsAae LA INITI89N19509a8n3 Interrupt 1Hau1annTugagala

anils CCFx Tugagmes CCON taaansnuyn19ai1edtynynd Interrupt 289 PCA Timer Lugiagil
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CCON
CF CR CCF4| CCF3 | CCF2 | CCF1 | CCFO
0xD8
F
| PCA Timer/Counter E i T T
Madule 0 I lll_l|: |!
['\"]C?dule 1 I TO-|nterrupt
I \ - — priority fccader
Module2 | |_' "_l' — N
Module 3 I ||:| ?
Madule 4 I ||:| I!
cMop.o [ EcF ECCFn|CCAPMN.0 ES 7

sUuang WHUAUNSASIATY U Interrupt 2R PCA Timer

| 1

AMFUN1991191U289 PCA 3 5 g1 axlddeynyrnuann wasa P1 (P1.2-P1.7) uqmeinu

q

[

gasdunnlunimneu sudaliddnisldsunsuniaineuliducees PCA uan 2dunnnuaes

v o [

]
aAaa

wasn P1 Adsarunsnrrllldesudu input vise Output v lldimiusesnis wsilunsainiinag

Tsunsnnnsnneuaedasas PCA 13 andtynyruaeanasn P1 fazgnatununisiienulngasas PCA

Y o

wsiazgn Tnaaunsouansliiulinsiiae

151194299995 PCA AU Wasn P1
16 1M Counter P1.2 /ECI
16 1, Module0 P1.3/CEX0
16 1, Module1 P1.4 / CEX1
16 s Module2 P1.5/CEX2
16 1, Module3 P1.6 / CEX3
16 1m Module4 P1.7 / CEX4

A919 WARY N15AndTAINFUMNase P1 dusuldearusannu PCA
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N19N19U4U89 PCA Timer

o

1943 PCA Timer 4piluasastdy auna 16 dm nuindamiudsdtyoyind Output Nldan

v
o

nsiuldsTugaaes PCA a5 5 1A2M1191142899943 PCA Timer 1l AzQNAILIANNIIYINNUANT
Aainas CMOD uaz CCON 8439as PCA Iu@@%@ 5 10 u azl43114198191n3993 PCA Timer 10
Fenmwisuun henstiuaes PCA Timer 1y AEATUARNETUERIA YUY Input 18 4 wuy Tng
SuuAEIMNGTn CPSO:CPST 1ed3aaImes CMOD dednmnizlnseaieaensas PCA Timer 1t

anunsnuanaliiulangt

To PCA
modules
Fosc /12—
Fosc /4 —fe overflow It
) frd CH cL e -
TO OVF ——
P12 — ] 16 bit up/down counter
1
- i X ~pe ~ CMOD
CIDL | WDTE CPs1| CPSO | ECF | gupg
Idle I
. ~ . i v | e e | SCON
CF CR CCF4| CCF3| CCFZ| CCF1] CCFO 0xD8
I

gﬂLLﬂﬂ\‘] anuuelAT989191092999 PCA Timer

angiaziulédn dn CPS1:CPSO wawsaawmas CMOD axgnldeiusaniuduiuminning
wanuuasniladynnuunfniduiutlawd Input N191L8999as PCA Timer (CH:CL) Inainng

NIIULBINAT PCA Timer tuazEusuniaulsnsaiianinisdnin CR ludaginas CCON liia

1
A

Al *1* Tnenanisifuresaas PCA Timer 1 efianns Overflow 3% mmmﬁ'%muqm‘lﬁ
N1 Overflow mmqwiﬁuLﬁ'@iﬁmz@mﬂm%ﬂwﬂmi Interrupt il CPU 1danArupupesiin
ECF lii3agmes CMOD Inednmuznnstiiaesidas PCA Timer v azflussasdunuydass
aunsnaznInsldsunsuinisiuliiuasaslilaanse  nandke Lﬁ'@v‘hms@wmﬁﬁlﬁqwi PCA
Timer Gudusinem (WimTm CR L CCON i1 “17) nn91iuaes PCA Timer AavGFuduriusieliieati

TWliFau mndn Input AHFL aundnaziinnsdanganiamineu tnananistiuaednsas PCA Timer
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Ty azat/UFaames CH:CL ustatinglafimuaiuauaAINsiunesias PCA Timer Hasansnsamn
nsfisunsusunuaslumsiiuldiuasms PCA Time lédaeAinmmmeden Tneldideularasnis
Overflow fhuarnuun faethady Edesnisldneas PCA Timer vnisiuduau 500 ass f
anananinlilagnnsinuuns Suduldiiu CH:CL é’qammﬁ‘ﬁuqmmﬁﬂ@umnmﬂﬂ%ﬂmum%ﬁ
Keann3Ae 500 (65536-500) wazazAesnsinuaAMEITL CH:CL nﬂjﬁ%ﬁlﬁmmi Overflow T1

Tdiuiudonisiuaes PCA Timer aznauluFusuludannaudunu

AMANTAUBITANADST CMOD
AnFUTagmas CMOD WlFadamafauin 8 On A MSUNIUUAIMNANITNNIULEY PCA
Timer TneFadinas CMOD Hazanliludanaes SFR (Special Function Register) ANLUaUaALATE
= Y =2 Ao o X N Y aa . = o
DOH Felunisdndaaamessaianunsadnneliuuy Byte #2eR8n17uUL Direct #3an138n4

ALULILAALATATRGTAA AT AL AN ARl THa N N e NN DL LT AU M Te

CIDL WDTE - - - CPS1 CPS0 ECF

siluane TA598519229 CMOD Register

- cipL flufin Counter Idle Control ld&1wiuRILANNIINNIUIEY PCA Counter i
CPU Wnmanululuumilszndanasany (Idle Mode) Tasdnniuualidn CIDL HHeN
il “0” auiflunsilasaliineas PCA Counter ineusiaiiiaslilnaas feuddn CPU Az

o Yy & 1Y o va dyd { [ =2 v o &
UEANNULAAAIN w1 vualids CIDL WAy “17 azuniede netieAnlving
43 PCA #81aN19M91WunN e CPU Busiudnrinaulu Idie Tuua
- WDTE fluiin Watchdog Timer Enable TH&11151AILANN199119712899923 Watchdog

a

Na¥19anasas PCA Tugans Taainiuualidaudaniy <0” axflunistlanisineu

289 PCA Watchdog uignnvualsdidn WDTE dlA Iy “17 azidunindlanisinany

218499499 PCA Watchdog
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o

- CPS0:CPS1 ifluilm PCA Count Pulse Select Mfaunuduiuiaanunasaasdoyyions

v o

i 1
Input NazdsiLagas PCA Timer innnsiiu Inedanantifidiaiae

CPS | CPS Founynnuiiilawlidiu PCA Counter
1 0
0 0 | Internal Clock %38 F../12 (F,../6 4 X2 Mode)
0 1 Internal Clock %98 F,_/4 (F,_/2 11 X2 Mode)
1 0 N1% Overflow 484 Timer-0

External Clock Ntlaul¥iuandtyoynns ECI viza P1.2 (A0NDEI4A

a Q

F../8)

- ECF \{uilm PCA Enable Counter Overflow Interrupt 4 uiumIuANN1IT@928n19

¥
Interrupt 2299943 PCA Tnednuualddn ECF UflAwin “0” azunnana {lun1sila

N1358928N17 Interrupt A1N29a3 PCA Timer wagnnuualfidsn ECF dfaAwdu “17 ay

{Wiunnsayunaids CF lusaawmas CCON Mnn1s¥asaanis Interrupt lilfis CPU 1l

naMineuaediiga PCA Timer 1RANN3 Overflow A1
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AMANLIBUaIFadLARS CCON

Awiizaamas CCON higagmasaunn 8 1s A LLAAIAIUTIAZAILANNNINNNY
28499923 PCA Timer IneRaanas CCON Hazdnl¥ludiuaes SFR (Special Function Register)
FuviaLeniasa D8H d¢lunnsidnddaamesiilaansadndelduny Byte A1&28n19uLL Direct

A ¥ o 1 aAa = 1 a | :j/ 1 vl ¥ K
WIANIANANUNUNUAALATATANTAALAD T LA AT LNEN AL NIRRT VLN@WN’\?D%J’Jﬁﬂ’]?L‘}ﬂﬂ\‘ILLUU

seautinle
a7 106 1Ia5 104 103 102 ST 1100
CF CR - CCF4 CCF3 CCF2 CCF1 CCFO

51l uame TA59@519289 CCON Register

- CF \fluilm PCA Counter Overflow Flag lflansgnnuenisnieuaas PCA Counter tng
Dmifaziirnidu 17 Wensinuaes PCA Counter finnns Overflow 3w Tnedniins
fuualiOn ECF Li3aawmes cMOD fiandlu 1" e dedn CF dgnifadu 1" az
fns¥esaanis Interrupt 1l CPU Faenana Tnsniladin CF ‘ﬁgméﬁmﬂu “1” UAFIRINN
msadmiedainsedelinguidu 07 frelsunsuilosesiaieawint

- CR fluilm PCA Counter Run Control 4&1115UAUANNN9MN9UB8Y PCA Timer 1ns
dlerunliOnilfiandu *17 andluntsdcld PCA Timer Bufurnam uazilervun
Wdmifilendu o azifluniedevganainauaes PCA Timer

- CCFx fJullm PCA Modulex Interrupt Flag l&195LLAAIE0UEN1TNNULRY PCA
Module wiazgm ANALA x 111 CCF4 Tfuanianiuzaes PCA Tu@@ﬁﬁ @71 CCF1 1l
Muamanuzmsvinauzes PCA ugafit Wludu Sedin CCFx *ﬂ%gmsﬁmiﬁﬁmlﬂu
“1” Lﬁ@m?ﬁ’mummiuqaﬁujmmmﬁj@ﬂmﬁﬁmmﬁ uazifladn CCFx gnidmiu

1
o a @ A

1% % = '8 Y o % = 1 a 1 i'/
“1" LanazAadsadnvirainaas Tinaudu “0” AqaldsunsuinesasingALvNTiL
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ETT

N19N19 U489 PCA Module

v
A 4

7933 PCA Module i CPU Lua$ P8IC51RD2/T8ICE1RD2 azila/fneniuvisnln 5 gasae

u

fu neusiavgn arunsonazldsunsundhinisinausesusiaziigs uanaananiy liatnedas:

1 ¥
o ad

TeusiazTugaued PCA 1 annsalisunsumiininisvinaulivanauinnisiiae

NAIFATIRAU Input WWIA 16 ﬁmum@umﬁu (Capture i1l Positive-Edge Trigger)
NAIFTIRAL Input 1UA 16 TALLUARLUNA (Capture i1l Negative-Edge Trigger)
WAIATIRAL Input WA 16 ﬁmmu%ﬂﬂmu (Capture Wil Positive az Negative
Edge Trigger)

149331LU1A 161 (16 Bit Software Timer)

o

N%m’ém‘lmycyﬁm Output mmﬁq@;wmm 1606 (16 Bit High Speed Output)

o

19a36519dtycynnu Pulse Width Modulation 41na 83 (8 Bit PWM)

uNELUER 43U PCA Tugah4 1l uanaInNazaIunInian1slUsunsumntininigyinauis 6

WUy 9195 uda geanunsaninislusunsulinimiinfiiuaeas Watchdog Timer ldansiag

Transnmua NAN1IY19UI999993 PCA usiazTugatiuasldsaainas CCAPMx Tunis

AILIANASINY UaazINgA Tnefisaalnas CCAPM azivianum 5 94a Aa CCAPMO-CCAPM4 Tnaifizas

=

imef CCAPM y)n°|ia avilanantifnmleuiunnilsznig iaeus draziouiaiunisaauaunis

9112839943 PCA usiazluganiuandiu tne saamas CCAPMO fiazldaaumuasas PCA Tugaio

d213Aamas CCAPM1 Ay lddnuiumaunnnisineueesias PCA Tugan1 uazluinuasineanig

Aawnas CCAPM4 Ay ld@n1iLmILANNIIN e UE899as PCA Tupain4 s
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AMANLIBRI3ARLARS CCAPMX

dvsLsAaInes CCAPMX dudnifhidaqmesauna 8 Tn Wamsudenuiiniinisinauldi
Tupa CPA Tneiiaaumesii Azdlagfaeiuaiuau 5 4n Aa CCAPMO,CCAPM1,CCAPM2,CCAPM3
waz CCAPM4 lnepandnvedsaamaiusiazi azmlauiunlsznig saaiunesusiazsoald
A mFupauRunIinuaesiuga PCA Aegaiu na1ae 3aawmas CCAPMO fiazlddmniunaunu
NNININIULBY 29a3 PCA Tuga0 s

uiiflesannminfinisinuedaameitc 5 qan Sanwumvieuty deiuluiitee
naaeRLneNi aednsiedlu CCAPMx wni G x ﬁ%mmﬁqiu@mmﬁx Safien 0-4 Thu

IpeiFagLnas CCAPMXx ﬁ%ﬁﬂﬂu@")%@d SFR (Special Function Register) WaziALmig
WenATd Beszvdny DAH-DEH mwdndu dlunndnddaamesmiiansnsadndalduuy Byte

Y  ad . = o ° | Aa = | = P o |
AQEIENI7LLL  Direct m@m@mammuqLLfammem@@mLm'aﬂmammwmﬂmqmmmmu llll

RSN Rr AR CIS MR I AL ]

- ECOMx | CAPPx | CAPNx MATx TOGx PWMx ECCFx

51l uans TAs99519229 CCAPMx Register

- ECOMx fluilm Enable Comparator ddwiuidennsvinausasiuga PCA Isinuiid
\luasas Comparator Tnedivualstnbaafly 1 axfunialanimsinsmuisiy
Comparator 1841198 PCA ﬁgﬂmuammﬂ?ammﬁqmﬁuj | fnanisnnviue Wide
ECOM4 1093ad1m0s CCAPMA Aastiiunnaiflannavinauiliduy Comparator 289 PCA
Tugafi4 dudu

- CAPPx {luiim Capture Positive Tntd A niE ALY “17 aifhunnasnue s
WAT PCA NNN9RAauATyny1nd Input (Capture) Ty ”tymﬂml,ﬂum@um%u
(Rising Edge)

a g

- CAPNn ufim Capture Negative TnadnnvualdOaidiadu “1” azidunisnivua i

o

19a3 PCA 7n1emaadqudtynyind Input (Capture) lunnueidyononiluaavanas

(Falling Edge)
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ETT

MATn {luiln Match THdufuuanian1uen1991191142899933 PCA Tmﬂﬁmﬁ%gmsﬁmlﬁ
e 17 dlemainanuses Tupa PCA tuudnilAmssiupuas PCA Counter
TOGx {uiin Toggle M uiuuansaniIuzn1svieuzesings PCA

PWMx {luiis Pulse Width Modulation Mode &3 1aannisineunesiuga PCA
slﬁﬁmﬁﬂﬁ'ﬂmwm%qﬁmmqm PWM Taaidlarinvunlidnidsidudy “1° azflunng
wannmuali Tuga PCA ﬁgma@ﬂﬁﬁm’hﬁ@’fwﬁmmﬂm PWM @@ﬂﬁmzﬁ”a&lm’wm
CEXn

ECCFx Juiin Enable CCF Interrupt liduiumauannisiasse Interrupt 2e4luga
PcA Taufsmunlidaiiiiandy «1° azfumsdeannnililuga PCA Yannsfesas
13 Interrupt t1dn CCFx lisaawmes CCON aasluga PCA ﬁuj gnAue WA

“17 13nauuan

ECOMx | CAPPx | CAPNx | MATXx TOGx PWMx | ECCFx TUNANITNIU
0 0 0 0 0 0 0 | lavienu
X 1 0 0 0 0 X 16 Bit Capture m@mﬁu
X 0 1 0 0 0 X 16 Bit Capture 219UU1Q
X 1 1 0 0 0 X 16 Bit Capture ‘1%\‘] 2 19y
1 0 0 1 0 0 X 16 Bit Timer/Compare
1 0 0 1 1 0 X 16 Bit High Speed Output
1 0 0 1 0 1 0 8 Bit PWM
1 0 0 1 X 0 X Watchdog Timer (PCA-4)

AT uERINITIUUAAdIuSLLIAanTuNANIsYineuaasluga PCA

anesaziinlidnluga PCA 1l annnsnazidsunsuntiininisinewlugtuuusinge 18

=K o ¥ o A
D4 5 TMuANINNUAaTU AR

16 1m Capture Tuluwuall N19vinauaedlNga PCA azinutiniinagnsaadunisilany
ulaswasdnyayins Input Insaunsnituuadnsniznisnmaduliiuiuga PCA 16 3
[ % A o 2 [ % dl o dl 1 g
anmuzAa  nanualireansaduladyynlasuldasantaziiludasauanau
(Rising Edge 98 Positive Edge) 2eu11a9 (Falling Edge 998 Negative) 478819

o 4 o o dl :J/ 1 dl | é’ & v
ﬂ’]ﬁuﬂlﬂﬂ’ﬂEI‘V]’m’]?IF]?']"’W‘LIﬂ’]?Lﬂ@ﬂuLLﬂ@QVN’ﬂQQVIL‘]Ju?.l‘ﬂ‘]_lﬁl’]‘}.luLL@Zﬁ‘ﬂ‘Llﬁl’]@ﬂL@ﬂﬂ1®
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- 16 1@ Software Timer/Compare luluunil Tga PCA azyinutiiaeaifzauiiaunig
wuwas Tuga PCA uaz PCA Counter Ingilan1s1iuiae994asie2 dAvinfiuaziianig
X
Interrupt AU
- 16 1im High Speed Output luluuail Tuga PCA agyinnisufFauinaunisiuaes PCA
uazliga PAC Counter USAzHNMINALANULUDA Pin Port aaqusiaziigasg 1lamus
o o y
RESTECMNI I EN R DAt

- 8 iim Pulse Width Modulation luluusil Tuga PCA azimeinnaiednynins PWM

o

3

aanlidsnn CEX vasusiazluga PCA Tnaniavinauaesiuga PCA lulnuniiazaunsg
pauANlaiNdtyauns PWM 1uis 8 Tnlaeanunem ynnssnumvdeiasuuacen
Duty Cycle aavdtyynne PWM dmusasnis

~ Watchdog Timer lulvinnil az\d1&muluga PCA4 Wisgaiaawintiu dau Tuga PCA

dl 1 o o v 0 £ dl 434’ v
awjazliannnsonuuanisineulminudi i lulnuails

[Hasannudifinisvinanuaedlugs PCA T Hagdeiunanauuaaslinanalludqludng
% o o dldsj ! = k24 ] o
Fu undmiuluniiazaenantsaazidannsdanuaes PCA Tuaa wn1zdaunisvingnuaes PCA Ty
aa  lulunaresnisaiedynnns PWM Wil Wasannifudouininandesiunisa¥ednyonns
Pulse A miuldAILANNI3YIN9ULE9 DC SERVO MOTOR d9uniavinenuzes PCA lulvinmaus i

w0 W AN ANENIFaINd9u849 Data Sheet 199 CPU 194
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N1591197u2249 PCA luluam Pulse Width Modulation
Tuliuat Tea PCA axinudnnaieadoynyins PWM aanliéiaan CEX wasTuga PCA Tag
nsineuesiuga PCA Tuluuaiiazaunsnnauanldaiedtyoin PWM auia 8 e Inaaunem

NI muavIaLlasunilasAn Duty Cycle aasdtynyios PWM Timnusiaanig

CCAFnH

CCAPNL

0
|\/I CL = CCAPNL
EMAELE

BRIT
COMPARATOR ¢—=[] cexn

TT CL == CCAFPNL
1
CL

PCA TIMER/COUNTER

OVERFLOW

— ECOMN CAPFR CAPNN MATR TOGn FWMn ECCFn

CCAPMP, n: 0.4
(DAH-DEH)

0 i 0 0 0
stluana Taseas1an1syiteuaas PCA lulunn PWM

FMTUNANNIINNIUTEY PCA Timer lun1safeanyynns PWM Thuavendunanisiiey
FetAnsTuLy 8 9n 3vwdng PCA Timer (Bemnuysnifiasnn 16 On usiluInumiiag 9nasiy
WU 8 Um) TmeiAnnnssiuees PCA Timer tualdRawmes oL fusfuriniscy Tnauanisiuaes
oL azggnibluBeuifiauiusiima|Sliaames CCAPL TaadnAnisifuaes PCA Timer l1i3
aawes CL frtfeandndinmunldly Faames CCAPNL udaasldnadniunsdyooianiy
“0” i Pin Port 184 CPU fvwtiniiiilu Output Pin 289 PCA ﬁ@qﬁm(CEXn = “0”) WABIAINIT
Jadagines CL RAwindusiseunnndnAfitmual3ldadimes CCAPAL udnazlduasndidly “1°
7 Pin Port 184 CPU Rivwtiiiily Output Pin 289 PCA ﬁ@qﬁuq(CEXn =1

Tneazifiudisaamas CL %qgﬂél-ﬁa‘?qu%uﬁﬁmiﬁuﬁu fanedlu 8 Tn Fodusnanisiiy
293384183 CL ANANIITURLLINUIDULITNING 00H-FFH (0-255) 1138 256 ANaH Immqﬂjﬂ;”\a

-dl ' o aAa '8 a 1 a A A ' o a ! ¥ { o a
NANITULLRITAALAAT CL INAATNY 138 Overflow UTAAINITUULLNUNGT FFH a7 ATN1TULUANT
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aames CL azaundulUGuduR 00H Tvsitaue Feviudn Period vie ANANLILIANTIBNA TN PWM
1%u%‘%u@ﬂﬁum@@mmm 256 fiu Aprmdresdtyn aunRniitleuliiuasas PCA e fatig
G z’@a&nmmﬁmﬁﬂﬂu‘lﬁﬁu PCA titeMnstuiiAnAsE 1Hz mmumm%wmmmﬁa&lmﬂm
oy PWM fiaziiAiflu 256 Hz Inaitlsana @A Duty Cycle viemALnaAiiuEnuanuasdnay
yaedtyryns PWM tidldannniasimuaandneanafeuifieuiitmus iii3asines CCAPL
W

TneiAn Duty Cycle 1a94tyryieu PWM aznnmualnapili CCAPnL TaadnnvunliAues
CCAPNL RAntiaeaslddnmnizansdoyonns PWM Aflaumanduuanann uidiiimuelfnaes
CCAPNL flrnsnnasinliladnearaesdoynnns Pulse fifaunaidnuantes Tagrfiazinva
Ifusaames CCAPIL i azlildtmualiiusaamesiilannse uwiaziualildaames
CCAPRH wnu TagaziiulidnlunnpaiAnmiusedaanes CLWAR Overflow viaifundn
FFH azdinnsdedtyn nsliinnng Reload AnluFaawmas CCAPNH anfissagiaas CCAPNL leﬂﬂ%\ﬁ
PSRN ARReNaTy ANRn1NNMuA AN lTRLFAmes CCAPNL (AWML CCAPNH) faeidn 10
aZldn Ansouzaesdnyynns PWM Rldasiiaunantesdynynndnay (<07 hiaan 10/256 miae
yaspUnaINe uavfasiaunalunuane1?) duean 246/256misea8eANUnANTIMNA

\l1f

Config TimerO = Timer , Gate = Internal , Mode = 2 ' TimerO = 8Bit Auto Reload

Load Timer0 , 240 'NMUAAY Reload T Timer0 = 240x325.52ns = 78.125uS
Disable Timer0 P11 1AANT Interrupt A1NN19919 14229 Timer0

Start TimerO 'L?Is\lﬂ’]'j‘mo’]\i’]um@\i Timer0 Lﬁ'ﬂ@g‘f’l\iﬁﬂ;fy’]m Trig PCA Counter
Cmod = &B00000100 NUBAAILR CPS(1:0) = 10 (PCA 1uanNN1g Overflow 284
Timer0)

Ccapm1 = &B01000010 'Set Bit ECOM1,PWM1 (Enable PWM1)

Ccapm?2 = &B01000010 'Set Bit ECOM2,PWM2 (Enable PWM2)

Ccapth=0 MIRUARIATLLIAN Period 189 PWM1 = 20mS

Ccap2h =0 "NIUUAAIAILLIAN Period 289 PWM2 = 20mS

Ccon = &B01000000 ‘Set Bit CR (éuﬂﬁ?ﬁ’mummizuu PCA Timer)

LARY FuAa9lsnsNNIS Initial 2995 PCA Timer lun158519 PWM 229 BASCOM-8051
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ansethelsunsudnadin lunsuandfiiuidinisdoullsunsuiencunniness PCA
Timer iNn1sai19dnyaynad PWM dusuldaauauniginguaes DC SERVO MOTOR Ingifiating
TWsunsuiiazdneBeannszunandauniesuess ET-ROBOT RD2 Tneld CPU 1we$ PBIC5TRD2 184
Philips @a1i1911l1s X2 Mode w38 6 Clock / Machine Cycle Tmﬂé’w?ﬁqmm'ﬁ'mmﬁmmﬁmmﬁm
FTULT 18.432 MHz Gawndauasianislunsmuniimislnessinsdmiudenuliszuy PCA
Timer a$9dtyay1os PWM fifla1uiaan 20mS waziidn Duty Cycle 1esdtytunn@nuanamng 1ms

Az 2mS §1mFUAILANNI9MINIUIBY DC SERVO MOTOR dnsnsnuans liiiulifadunansie iy

AANNTANLIANTEY PWM(Period) = 20mS

1N998UNN91LARY PCA Timer (8 Bit) = 256 Cycle
prastlaudoyny 1w AnTli PCA Timer = 20mS /256 Cycle  =78.125uS
AnpawE XTAL Aitlewliiiu cPU = 18.432 MHz

ANLNANIANFEYEYI0WUNANT 1 Cycle = 1/18.432 MHz
= 54.253 nS

1 Machine Cycle 2183 CPU (X2 Mode) = 54.253 nS x 6 Clock
= 325.520 nS

1 Machine Cycle 283 Timer0 (X2 Mode) = 54.253 nS x 6 Clock =325.520 nS

#8an15l¥ Timer Overflow 7 78.125uS = 78.125uS / 325.520nS
= 240 Cycle

FRINIVLAAT Auto Reload 1% Timer0 = 256-240 Cycle

= 16 Cycle

FAINIIATLLIANTEY PWM 429190 1mS =

Fasn1uuacFaLeauli CCAPNH

FAINITATLLIANTEY PWM 429190 2mS

Fasn1uuacFaLeauli CCAPNH

1mS / 78.125uS

12.8 Cycle =13 Cycle
256-13 Cycle =243 Cycle
243

2mS / 78.125uS

25.6 Cycle =26 Cycle
256-26 Cycle =230 Cycle
230

LAASIBNNTANUIIATNISRLARS AN JdusUD lunsasef s PWM
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annedellsunsndiesiuaziiingy azinisutiuanidauzesilsunsusing eaniiu 3 dou
sneriu Ineltsunsnludonusnazidudinaedns Initial AMsaawmessine)zes PCA Timer uazdand
Randaiie SNuuAMTRn1TN9IuTes PCA quaﬁl 1 WAz 2 (CEX1 438 P1.4 uay CEX2 138
P1.5) drvsumnuiniluluae PWM Taglusnesnelilsunsuazidenld Timer0 uaz PCA Timer 394
fulunisaiedynyins PWM SasvUn Timer0 %Qﬂﬁmumiﬁﬁmﬁﬁﬁzﬁﬁﬁum?qqgmmmmiﬁu
(Input Clock) atlawlsifuaeasiuaes PCA Timer g9u PCA Timer ﬁu%mmmmiﬁﬂﬁﬁuiu@@
PCA 714 5 70 ulusagdnadu aziinsTlsunsunisldanuluga PCA es 2 4a An PCA Tugat uay
PcA Tuga 2 dwstiaanmeAnuamAnsnefifesiuun iU Aamefansnsnes e idn laneidu
uuameluns gl

AINIBNITATUIUMIAINIPIRLEIRFHNE9FU azifingn szuun1svinauees PCA Timer lu
uAINNTaZ9d Yy PWM P nrsinuressasiuazfuuuy 8 n teeliEAawmes CL ¥
natiuen desnsiiaes CL AzAUTALNINLREI2MIN9 00H-FFH 1138 256 A uazilensiiuidia
N3 Overflow viewiuann FFH faznduluGuguilusiann 00H #n TnanewiiasEudiiulsian
FFH 1y 00H tht aziln1s Reload A1ann CCAPRH anliifu CCAPAL riewigse Taednteq
CCAPnH azifluaduiuniuuamunatsesdynd@inauuazdnuan (Duty Cycle 189 PWM)

d21AN289 20mS / (CL x 256) aziilupn Period 19dtycynnd PWM Aazinnng Reload 11 lud

)y

o

TedtyyIe PWM  isnsieanislunismauAnnisuyuaes DC SERVO MOTOR 1l 131

%

Faan19dryoy e PWM ATl ATRATLIIAN (PERIOD) Wiy 20mS Fekuitelinsvnemuaes
Wsunsnlsiifinpnnudnden wadlideansdnllwasuuasinisiuaedaamnes CL naafe ax
Ueeliiaawmes CL Mnsduuundass uuuausauan 00H-FFH sewfiesiullli¥ay aundnasd
ma?zﬁéwqmma‘ﬁu ﬁq&uﬁluﬁuﬁmmLiﬁ\ifé”mﬁﬁm?ﬁqmmmﬁwmﬁmmﬁmmﬁmﬁ%ﬂ@mﬂu
Input 289n138LLR9 PCA Timer vsa CL Lﬁmﬂé’wmud’m:[ﬁ’fmﬂfaumﬁmmﬁmmﬁmﬁwm
ARV AL PCA Timer $innnatiudnuam 2565 (00H-FFH) Asazl@muiaan 20ms aqald
winriu 78.1251uTAsAUNY (78.125u8)

95 UUNNsIUIeY PCA Timer Hugnansadenuasinie U le 4 uvas wsl
udsRansnsnaztian 18T unsdlil Ae aanns Overflow w84 Timerd Fauazdasinnisinvua
MNANITNINUIATLUL  Timer0 Lﬁ'faiﬁzﬁwﬁmmﬂmmﬁmﬁﬁmumm 78.125lulAsAunn
(78.125uS) HaAnANEYR9 XTAL Aitlewlsiiu CPU uwaz Timer0 vuaziflu 18.432MHz 39azldAn

o

NANIANATUENNANN 18.432MHz 11l 1/18.432MHz 958 54.253u111AU1N(54.253nS) Taeins

[

N384 CPU waz Timer0 aznnanuuuy X2 s 438 6 Clock / 1Machine Cycle 914 T9azd

ANl 54.253nS x6 1138 325.520 W1 11AWNN (325.520nS)
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Tnensdesnnslffszuy Timerd innN3Tuuaziinnng Overflow #A8ATLIIAN 78.125uS 34 1
Cycle 284 Timer0 FinnnaTiuasAnifhy 325 520ns Favuasdadls Timer0 sinnnsiudnuay 240
A% (78.125uS / 325.520nS) deazifiudnniatiuaed Timer fAnliAY 256 A% Fafuiaarianig
SaunluunnnsnaLaes Timer0 HN9MULIL 8 Bit Auto-Reload Litalilsunsuazldlii@enanlyl
#11n"3 Reload AUl Timer0 vl flaifianns Overflow Tuusiazass usliiasannszuninig
Tures Timer0 Wuuuuidy dedulunmsinmuasnisiuldiy Timero AZFBITNANGIGAURINTS
Y (FFH vie 256) unsinnisiinaueanannanfigesnislsiiy delufidndeentsls Timero ¥anns
¥ 240 A% FethuAadastinvunAIns Reload 284 Timer0 1l 16 (256-240) A1UFUNITANUIEUIN
AN Duty Cycle 1848ysuntw PWM aZANUniiNes 2 A1 A 1mS Waz 2mS Sannsiiuwes PCA Timer
ﬁu@:ﬂumﬂﬁmmﬂmmﬂmm 7812508 FavnATlEAA MR WA Duty Cycle 983 PWM {4
243(256-(1mS/78.125uS)) hay 230(/256-(2mS/78.125uS)) ANNANAL

%wm’i%maﬁmummwmﬁLm‘fﬁifmﬂ’f’mfé’m azilunisrauanlieas PWM1(P1.4) uay
PWM2(P1.5) "nnneassdtyoyioe PWM #afPLNAN 138 Period TR 20mS ATYINTUA2 Taq
d42uA1 Duty Cycle P PWM usiaedas anunsaivusldesinadassnaudeainisssidng 78.125u8
ldauna 20mS ImeAn Duty Cycle aznviualdiusagimes CCAPnH (PWM1 = CCAP1H @7y
PWM2 = CCAP2H) Imedniinmusliifiiaames CCAPNH 1%u%ﬂuqmu.iwmz§”mnym PWM
221919 70" way “1” 1y dnvuaA1aed CCAPnH flu 243 azuanafiedn dyoynos PWM ezl
annazili “0” a1l 243 Cycle wazazriani1aziilu “1” a1uau 13 Cycle Favfunnafinve L
CCAPnH fiAn 243 aaiflunianavualddyoyin PWM Saniaziiu <07 ifwnan 19mS waziianing

w1 “1” 1 lwaan 1mS Taeseunniiies

Ccaplh = 256 - 26 'MUUAAT Pwm1 Duty Cycle = 2.0ms = A8T18LAUUTN

Ccap2h = 256 - 13 'MUUAAT Pwm2 Duty Cycle = 1.0ms = A8U3AUUTIN

WEAY A2RE19N19AMURA Duty Cycle TnL PWM nagl BASCOM-8051
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msidaulisunsuaruAunsIARURTaY SERVO MOTOR Aagl BASCOM-8051

AwFulunsilnfld wennnewdn BASCOM-8051 iilununluniswmunldsunsusiu
tudndanuazaonetlitasiasinen 1Hesan BASCOM-8051 toalaairaferiduadadmiuld
AILIANNINNNUEBY SERVO MOTOR dnwsisan 3 lildsmiunGauiasuds Tnaldards CONFIG

1 1 % ¥
SERVOS Fapdatilnaaziaeanigldanusailng

AN CONFIG SERVOS
WU AR A UFUNUUANTINANIINIUARY Pin Port  #u5uniusiniiasng

Aryry1nd PWM Lﬁ@sﬁlumaﬁmu@umﬁ‘ﬁ’mumm DC SERVO MOTOR
gﬂLLuuﬁﬁi‘i CONFIG SERVOS = number , SERVOx = Px.y , RELOAD = value
® number WaNEAY §1uUIEs SERVO MOTOR fidesnnsfnuualday i
annsarviueligeqn 16 AR SERVOT e SERVO16 mugnsy Taeiile
SunA1aed number Wusuauwinle fazdasnnudaasndsdimiutmun
Port Pin 184 SERVO madnuauditnvunlddae Taelldands SERVOX = Px.y

® SERVOX wingifa vuneaaues SERVO TagaziiAnGuduann 1 i 16

® Pxy A2 Port Pin fiazldmaupuniaineiutes SERVO usiazia igu
Avuald SERVO1 = P1.4 aziflunisnivuali P1.4 ﬁwi’iﬁﬁm’éﬁqﬁmmﬂm
Pulse 4115UALAN SERVO ifi 1

® RELOAD msneife Airinvualitilsunsy BASCOM-8051 14lunns Reload
Anliuneas Timer0 lunnsa¥edtyayins Pulse Width Modulation defin s
nsfinvunazilATy 100us Taviagnatibas148neBsainAANE XTAL

AN12MHz

oy
o v

AR9LTIANAILLIL Compiler Directive nana@a e BASCOM-8051 wWuANEIHLARayH

| a & 1 o o 1 o s | Ao @) 1%
nengaAdaLANINTmefineesAnde wazawllsunsuuazimunesAlsznausneianduli
fuldsunsuineenlusif TnaA1dsil BASCOM-8051 az@e91 Timer0 Wldaruluadasae ferli e
FanldAdatiudotlsunanaesdldazliaunsntn Timer0,n19 Interrupt 2849 Timer0 uavsaawmas

sl uiuacuannisinauees Timero T ldeuieqntlszasfauldan
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ETT

TneANdeil BASCOM-8051 azld Timer0 Tunsiunaniieasredtyynns Pulse 1iu Port Pin
finae] Taila LA 493l BASCOM-8051 axyinn1smnuuantiniin1svneuaesaeas Timer0 29 CPU i
pazna MCS-51 linanululuum 8-Bit Auto Reload dmduiunativaairadtynyin Pulse Ty

wiaz Port Pin mudin1vua 3 luads Ing BASCOM-8051 az1438n17 Interrupt 289 Timer0 ANAN

Y

RELOAD #fnuualdlu Option 189Anda 398 1sifinnsrimundn RELOAD Ttsunsu BASCOM-8051
ENNIINMLAAT RELOAD MAe9sae@An 100uS (é’m‘lﬁqmmﬁ 12MHz) Iﬁﬂnﬂ“‘]ﬂ%\‘]ﬁﬁﬂﬂ’]’i
Overflow AN Timer0 azfinnsmstagauuazilaenuilaAAnundne Pulse 1adusias Port Pin 64
PhuaziiulddnanuazBeaieauiu Step lunsaedtumnns Pulse 189 BASCOM-8051 ne)
n9l4A1ds CONFIG SERVOS ‘ﬁ%ﬁuﬂgﬁum RELOAD #ifnuundag 1w #1insiunsn RELOAD

14 100uS AAzPNIEDNIIN 13798 1817049 1L AL A9 AR NNS9EaY Pulse T@ATIAL 100uS

ANAE19N1S b AR

CONFIG SERVOS =2, SERVO1 = P14, SERVO2 = P1.5, RELOAD = 100
SERVO1 = 10 ‘fMuumlul P1.4 (Servo1) = 1mS Pulse (10x100uS=1000uS=1mS)
SERVO2 = 20 ‘fuumlii P1.5 (Servo2) = 2mS Pulse (20x100uS=2000uS=2mS)

ansnatamsldadadnasiu azdunnanmunls BASCOM-8051 a1 fryoynaulunisany
AN SERVO a1 2 61 Il SERVO1 aglddeyeynd P1.4 uaz SERVO2 aglddnyaunns P1.5 Tunns
pouAx TnsAYNazIasAlunsad19dtynu1as Pulse luusiaz Step azilAniilu 100uS feansatig
azifulddnfinisnvualfldsunsnadredoyynn Pulse 21m 1ms 1iiu SERVO1 da1 SERVO2
aznunTiaF19dnyounn Pulse aunamund1ailu 2ms Tnaudannisauaniaiaaundieney
Pulse ezl punaidesnsiufafaudamsfein RELOAD deazldnadndifluriiazdes
AUl SERVO Waazsa faatinaimi fiaanisninua liaiednyoynns Pulse 1ua 1mS T

SERVO1 azl@dn

ANNAZARIN1LA U SERVO = ANANNNANY Pulse 9184N17 / AN Reload
=1mS/100uS = 1x10° / 1x10°
=10

patiuazAasn1uuaenlsiiu SERVO1 #nel 10 1iNaa319 Pulse NRAMHNNA19Lily 1mS

AIBEINNITANUINE NITATUUAATLINL SERVO NTOULEINUNLAIMND 12MHzZ
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HasanFnds CONFIG SERVOS 1 BASCOM-8051 a¥adndalneilddnsdanisvinanuaes
CPU fifnaugnannuiiaannainaiaes XTAL 7 12MHz fefnssuyanfauaiaesuesni iy
fiAnu XTAL = 12MHz m"]m"m"]@zgﬂﬁmmwﬁﬂmiﬁﬂmmﬁmeﬂﬁLﬁu‘lu%’N;Tmm wsilunsel
fins¥neuaes CPU RAnnuiSafiuansnaann 12MHz NANHAY MseaesAndsiiagiianaiia
WANAIARTITBIANNINLTY BASCOM-8051 azfnmualnaanisineuaas Timero dsnarlulnun
nafuuLL 8-Bit Auto Reload ftiuidiantsinauzes CPU Sasnepnfiazinsuels Timer0 v
sty Mt snseasiAnannndn 256 An v‘iﬂﬁﬁiwmﬂLqmﬁiﬁqq”LsJLﬂuiﬂﬁ1ﬁmﬁﬁﬁuqm151’

fregihaty lunsdiaesuesn ET-ROBOT RD2 1 CPU AsiinugngAAad XTAL =
18.432MHz FagiAnnuiiafii§andn CPU Tumsena MCS51 Usnfing 2 wigia (X2 Mode) Favhuie 1
Sesendinpudnlatmeiiaudaddlunnsinnures CPU i 18.432MHz aaufan 2
AefiAintL 36.864MHz GaidleldAids CONFIG SERVOS Tnefinsfinuundn RELOAD flu

100uS azlp9n

ATLILAANTBN XTAL 36.864MHz =1/36.864MHz

=27.127nS (27.127x10° Sec)

1 Machine Cycle 1939 CPU =12x27.127nS
= 325.5nS
AAINI17ANLLIAY 100uS = 100uS / 325.5ns

= 307.134 vi9a 0133H

<

FaaziiivlddnrnaniauwanddiuiArannndd D55(FFH) @41fUANN? Overflow 94
Timer0 Gegninstuslsiinenluluanisduuoy 8 On delunsdl il wudnTilsunsa BASCOM-
8051 14 axildiefianarnannnisuladds Tnewudnllsunsy BASCOM-8051 aztinAnlu sfimang
(arnsratiaAe 33H vida 51) Tivualdiy Timer0 N9ty eunud Timero aziivl&Aiaan
Wy 100uS Aafs el aznaneifludn Timero TldiReq16.6uS Winth Faiulunsdiaesnis
AeultlIunINALANNIINNNIWIEY SERVO dealtlsunst BASCOM-8051 aaldiuuesn ET-
ROBOT RD2 ﬁmz[ﬁ’fmﬁ’]miﬁﬂmmmLﬂumimmuﬁ'faLLﬁ”Lmﬁnalmﬁmmmmu ToeldAnanlu
12 RELOAD ilaiifi 255 (FFH) Fa LTy 149NN vua AN RELOAD Al i
a9 Timer0 AWy 256 A 15189910 Timerd agsinnnaTiunauudrAIATIagaLAN

dufinn1g Overflow ¥sadly @alaninundn RELOAD ilugud Aazifunisinuualinisiues
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Timer0 AastiuaundnAnisiuardaundunnduguadanafanily T9fiAa 256 AIWan

o o

1 v 1 v
(0,1,2,3...255,0) s lunsaiiianinaniildainnistiuluisazasaazannsnaiunndds safaasing

1 Machine Cycle 1939 CPU =12x27.127nS
= 325.5nS
FNN3TTTRS Timer0 256A5s = 256 x 325.5nS
= 83.35uS
FANNITANLLIAN 1mMS = 1mS / 83.35uS
=11.99
FaNNIMUAAT L SERVO =12
FANNITANLLIAN 2mS = 2mS / 83.35uS
=23.99
FaNNIMUAAT LI SERVO =24

ANAEINNITATUIE NISATUUAATLIANU SERVO NTAULENUNLAMND 36.864MHz

patiu TunscinldanuAnds CONFIG SERVOS riusnijugius ET-ROBOT RD2 11 N13ANmun
AL SERVO AssasldianisAuammnngiuiudnediu fsaunsouansliiviudauaesllsunsy

AmFuRILAN SERVO Al

CONFIG SERVOS =2, SERVO1 =P1.4 , SERVO2 = P1.5, RELOAD =0
SERVO1 =12 ‘TAUUA LA P1.4 (Servo1) = 1mS Pulse
SERVO2 =24 ‘AUUALA P1.5 (Servo2) = 2mS Pulse

WARAY AIBENNITATLAN SERVO A7El BASCOM-8051
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'/**************************************/,-

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

'/* Controller : P89C51RD2 (Philips) /5
'/* Run X-TAL : 18.432 Mhz ®/ g
v/ * : X2 Mode (6 Cycle Run) */;
'/* Complier : BASCOM-51(v2.0.11.0) */;

'/* Generate Pulse Control Servo Motor */;
'/**************************************/;

S$regfile = "89c51rd.dat" "YU W Lf91niY CPU wa$ P8IC51RD2(Philips)
Sramstart = 0

Sramsize = 256

Scrystal = 36864000 "MAUARAT XTAL = 18.432MHz Wil X2 Mode
Config Servos = 2 , Servol = P1.4 , Servo2 = P1.5 , Reload = 0
Declare Sub Robot forward TsunsngiasdmiuiieAuienviuausiaumTi
Declare Sub Robot backward TsunsntasdmiuiiaAulnsnyusuinea s uas

Declare Sub Robot fast left 'lilsunsutasdwiuiivAuldisnnandnaetinaga
Declare Sub Robot slow left ‘llsunsutaadmiuiiAuldsanaadrauuilons
Declare Sub Robot fast right 'llsunsutesdwiuiivAuliisninananetinga

Declare Sub Robot slow right ‘llsunsugeadmiuiiAuldsadenaoiuuuileng

Declare Sub Robot stop TsunsngiesdmiuieAulienviuauivgs
Robot_stop ‘dalisonepagiunnen wesan1aneadnd Start
Bitwait P0.2 , Reset '29N1INARIAT Start AAWAIENTNN91U (PO.2="0")
Do ‘AR FNFAUIDIAIAIIUIAL (DO..LOOP)

Robot_forward ‘dalisnsiueusinaounludinand

Wait 1 Minanardmiuniseaeun lidinemiin

Robot_stop delsnviueusive e

Wait 1 NUNIAIEUTUNE R

Robot backward delvenjusudnesna

Wait 1 MUNIAIEUTLNIDREUAY

Robot stop dalvsnrjuesiven

Wait 1 NUNIAIEUTUNE R

Robot fast right delisnrueuiasnuanesinago
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Wait 1 MisaandsLNIIALN
Robot stop delsanviunusig
Wait 1 MUIIANRMTUUER
Robot fast left 'zﬁéﬂﬁmﬁuﬂuﬁém%ﬁw@ﬂwL?q
Wait 1 isaandmsLAeN
Robot_stop Falssaviuausign
Wait 1 MUIANRMTUUE R
Robot slow_right 'z’mﬁmﬁuﬂuﬁlﬁmmﬁLLuuﬂa‘ﬂﬁ
Wait 4 isanandmELIALN
Robot_stop dolssnriuenisfug
Wait 1 MUNIAEUTUE R
Robot slow left 'Kaiﬁiaﬁuﬂuﬁlﬁﬂq%ﬁﬂLLuuﬂiﬂﬁ
Wait 4 inanandmiLIaE
Robot stop delsanviuausigp
Wait 1 MURIANRMTUUE R

Loop ‘é’@uﬂﬁﬂﬂqm@ummmG"uﬁu(lﬁum’lﬂﬂmj

'/*****************/.
’

'/* ROBOT Forward */;

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

Sub Robot forward an@Endulunsudiuiulfsodusufiadend i
Servol = 24 ‘A SERVO1 (4n8) = 2mS = \AReUT ANt
Servo2 = 12 Frvalsh SERVO2(191) = 1mS = ipdeuitlulineuri

End Sub qnaugallsunsudusLisnuaudipeudi i

q q

'/******************/-
’

'/* ROBOT Backward */;

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

Sub Robot backward ‘qpENmullsunsutiasdmiuivAulianvua U aLnaY

Servol = 12 ‘NuuUA 1 SERVO1(T18) = 1mS = naauaq
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Servo2 = 24 ‘NUUA 1T SERVO2(291) = 2mS = DaLNAY

v
End Sub ‘qpaugallsunsnsdeadminieAulvisnyuewines uas

q q

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

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

'/*************************/-
’

Sub Robot fast left ‘ﬁgm13'34E’Tuiﬂﬂmim’@mﬁmi”u“lﬁimjuﬂuﬁgmsﬁm@Ei'mL‘?}‘fg
Servol = 12 ‘NUUA 1A SERVO1(T182) = 1mS = naauaq
Servo2 = 12 fsunld SERVO2(191) = 1mS = indeuitldinanth
End Sub ‘@m%ummTﬂimeﬁi@az?ifmi"ﬂﬁmﬁuﬂuﬁgm%mﬂﬂ'mL?f;

Q q

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

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

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

Sub Robot slow left ‘f-gm13"34ﬁuiﬂmmmz%m%ulﬁimjuﬂuﬁlﬁm%ﬁﬂLLuuﬂiﬂﬁ
Servol = -1 Fwnalsh SERVO1 ($18) = "1" = uganisiaienud
Servo2 = 12 Frvmalsh SERVO2(191) = 1mS = ipdeuitlulineuri

End Sub ‘@m'z%mmTﬂafLmﬁ‘mﬁmﬁ*ﬂﬁmﬂuﬂuﬁgmeﬁwLLuuﬂa‘ﬂﬁ

q q

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

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

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

Sub Robot fast right ‘ﬂ-gm13134m”uT,ﬂiLmﬁ‘uﬂ'@ﬂa?mﬁ*ﬂﬁﬁm{uﬂuﬁgmmmﬂwL?*q
Servol = 24 ‘DA I SERVO1 (418) = 2mS = \AReUT ANt
Servo2 = 24 ‘N1UUA N SERVO2(291) = 2mS = DaLNAY

End Sub ‘fa]mz’%mmIﬂiLmiuﬂ'@ﬂa?w?u‘lﬁ@mjumuﬁﬁmmqmmL?Q

q q

'/**************************/;
'/* ROBOT Turn Right (Slow) */;
'/**************************/;
|

¥
o a

Sub Robot slow right ‘apENAulUsunsuduFulvsnvuWmAaLNI LUl NG

Servol = 24 ‘Nuum s SERVO1 (d181) = 2mS = naaud ldnaisin
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Servo2 = -1 ‘TuuAlH SERVO2 (191) = "1" = NEANIFLARALT

v ¥
End Sub ‘qpAugallsunsnd miulisnvuaufiaanauuulans

q q

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

Sub Robot stop ‘qpiFuFullsunsntasduiuieAn I enyue e
Servol = -1 ‘Tuua i SERVO1 (F1g1) = "1" = wiggansadaui
Servo2 = -1 ‘TuuAld SERVO2 (391) = "1" = NEANITLARDUT

End Sub ‘apAugallsunansdesdiuiuiaAuvisnuausvys

End

ansaetingltsunsndnasu Lﬂuﬁq@ﬂwiﬂmﬂ@m?’m%mu@um@m?ﬁ'@uﬁmmﬁqmﬁuﬂuﬁ
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Bitwait P0.2 , Reset '2ANNINARIAT Start NALUAIENN9U (PO.2="0")

Adetilddwiudalilsunsusaaundnandnyoins PO.2 azliAniu “0” T P0.2 azsialdiu

. o o o o H= guo o v . a = A o o
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$CRYSTAL = 36864000

'
%

AFatiiluni3lsznnalst BASCOM-8051 N340 5 LU SRS URILIA SN UAAE
ANITATR9ATyEuNnd Crystal mauD 36.864MHz (luuafald 18.432MHz wsl CPU ineusas

AN 2 Win)

Config Servos = 2 , Servo1 = P1.4, Servo2 = P1.5, Reload = 0

ARRlEnmualld BASCOM-8051 a¥edryryins Pulse §13UIARLANNISYINNULRY

©

SERVO 2113 2 16 Iael SERVO1 ld&tysuneu P1.4 dou SERVO2 lddryaynnu P1.5 Tunispauau

N1979IULe9 SERVO TnaiAnng Reload azinuualilanlugud Avldasunemsnaliudaludng

%

BT BN

'
o o O o
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N15ALAN SERVO MOTOR mael PWM Tagldnisiu@n BASCOM-8051

]
=S

Feldmsusnudadn CPU wes PBICSTRD2 uaziiasas PWM ussqlintelusaeguda G
nistedeyyaad PWM 1114 lun19auANNIINIeILIes SERVO MOTOR P TdnThiAannsadl
ﬂix?ﬁw%mwmﬂﬁ@m Lﬁmmﬂﬂ@xmumm?mﬁmfyﬁm Pulse dmiutinnldAruANnIIiievee
99983 PWM 1 azlslstnaunainauaes CPU ne danlunsdlilddnds CONFIG SERVO w84
BASCOM-8051 Tunnsanadoyaynd Pulse 11 CPU azfiaeansatinn1snsadeunseinedyios
agnaaninan lidsz@nanmnnsinnues CPU ansasndnfinasazdu Geiaudidn BASCOM-
8051 189 %“Laiﬁﬁqz%“\iz%mﬁ*umuqmma‘v‘hmmm PWM Tazimss  wsilenfianunsninniaidien
Tdsunsudsanslifosas PWM sintihfia¥rediycunns Pulse aanld1dAruannismnauaes SERVO
MOTOR #ae Aslanannasuneliudaludnasiu

feluftazreuandliiuiianisdonlusunsudan BASCOM-8051 lunsdalsinsas PWM
finnsa¥edtyaynns Pulse iageeanllpauannminuzes SERVO MOTOR e Taadnumiznis
namestisunsilufhednsiiazmilouiusetnemeinslddds CONFIG SERVO ‘ﬁlmumnﬂ
ilszns Inadinnsdaudaslilsunsuines 2 4au Aa

o wanuannisldAds CONFIG SERVO wilungundedniu Initial 1% Timer0 uag PCA

ANMFUAFI PWM

e ulasuainnsliAds SERVOT Wunisninuaan liniaagdimas CCAPTH
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o ulaauannisldAngs SERVO2 lunsnnuunanliiniFaamas CCAP2H
Taesiadneldsunsunazuanslfidiusaliil arunsndnldiveldluntsasedyoyine Pulse
AMUFUAILANNIIARDUNTEYATNYUEUE ET-ROBOT RD2 laviud Iaadnwouzaadlilsunsy

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

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

'/* Controller : P89C51RD2 (Philips) /5
'/* Run X-TAL : 18.432 Mhz ®/ g
v/ * : X2 Mode (6 Cycle Run) */;
'/* Complier : BASCOM-51(v2.0.11.0) */;

'/* Generate PWM -> Control Servo Motor*/;
'/**************************************/’o

Sregfile = "89c51rd.dat"  MuuAMATIUAL CPU lwas P8IC51RD2(Philips)
Sramstart = 0

Sramsize = 256

Scrystal = 36864000 'MUUAAIAINITY XTAL = 18.432MHz Wil X2 Mode
Config Timer0O = Timer , Gate = Internal , Mode = 2 ' Timer(O =
8Bit Auto Reload

Load TimerQ0 , 240 'NUUAAT Reload = 240x325.52ns = 78.125uS
Disable Timer0 FuldliAAN1T Interrupt ANN13911979 189 Timer0
Start TimerO 'L'émmiﬁ’mumm Timer0 Lﬁlfﬂ Trig PCA Counter
Cmod = &B00000100 “Widn CPS(1:0) = 10 (tiuan Overflow 184 Timer0)
Ccapml = &B01000010 'Set Bit ECOM1,PWM1 (Enable PWM1)

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

Ccaplh = 0 "MYUAAT PWM1 Duty Cycle = 20mS

Ccap2h = 0 "MALAAT PWM2 Duty Cycle = 20mS

Ccon = &B01000000 'Set Bit CR (l?}'umiﬁﬁmum@wzuu PCA Timer)
Declare Sub Robot forward TsunsusiasdmiuiieAulvsnimuntia
Declare Sub Robot backward TsunsusiasdmiuiieAulisnnesuas

Declare Sub Robot fast left 'lsunsutesdmiuiivAuldsninaaduetinauga
Declare Sub Robot slow left 'Tisunsuseadmiuiieaulisnmendieuuuilsns
Declare Sub Robot fast right ‘llsunsutiesdmiurisAulisniaanaanatineda

¥
Declare Sub Robot slow right ‘llsunsuseadmiuiivAuldisnnanaauuuilens

Declare Sub Robot stop Tsunsusesdmiuieaulvisane s
Robot_stop ‘delisoug et iunnen ivasanisnaadad Start
Bitwait P0.2 , Reset '2AN1INAGIRT Start NAUANENNI19Y (PO.2="0")
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Robot forward
Wait 1
Robot stop

Wait 1

Robot backward
Wait 1
Robot stop

Wait 1

Robot fast right
Wait 1
Robot stop

Wait 1

Robot fast left
Wait 1
Robot stop

Wait 1

Robot slow right
Wait 4
Robot stop

Wait 1

Robot slow left
Wait 4
Robot stop

Wait 1

Loop

‘AR FNFAUIDIAIAIIUIAL (DO..LOOP)

‘deldsnueusiinaaunliingmd

1 o [ dl dl 4 £
Misaadmiunisiaaeun lfinemii
delvisniiueusivegp

MNAE TR

delsnvuewsinesua
MUNIAEMTUNITNRENAY
dalvienyiuesiven

WUIANEMTUUE R

delsnriuausiacnuanatinaga
Mg gmFunIsaLg
delisniiueusivegf

MNAEUTLNER

‘dalvisnviuauiasdneat19i
MisaaduiuRen
"delvisnviueusiem

MNAE TR

deldsnruausiaanuauuilsng
MREMTULREN
dalvienyiuesiven

MUIIANRMTUUE R

deldsnrjusudiaeatiauuilsns
¥

MiaI&FLIAEN

delisniiueusvegf

MNAE TR

v o QI L% a £ 1
‘muﬂaﬂﬂqm@umnfﬂmmeu(mwm)‘lm
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'/*****************/;
'/* ROBOT Forward */;
'/*****************/;

Sub Robot forward aniufullsunsutesdwinieduldenindeudiUinm
Ccaplh = 256 - 26 frvunlsf SERVO1 (#ne) = 2ms = indeuilulinanti
Ccap2h = 256 - 13 frvunls SERVO2(1) = 1mS = naaudiliiinemii

End Sub qpAugaTlsunsutad LA en A Re Ul e

q q

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

Sub Robot backward aniufullsunsudesdwiniednldmsiususinasnmss
Ccaplh = 256 - 13 ‘NUUA L SERVOT(E18) = 1mS = nagnas
Ccap2h = 256 - 26 ‘a1 SERVO2(191) = 2mS = nagvaq

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

Q q

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

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

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

Sub Robot fast left ‘ﬁ-gm13134m”uiﬂaft,lmuﬂ@ﬂz%ﬁm*umﬁuiﬁ’@nL'gm%ﬁm@ﬂwﬁ‘q
Ccaplh = 256 - 13 ‘a1 SERVO1(Ee) = 1mS = naanad
Ccap2h = 256 - 13 frvunls SERVO2(1) = 1mS = naaudiliiinemii
End Sub qpAugaTlsunsugasdmsLTdL a0 Redengnaa

q q

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

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

'/*************************/-
’

Sub Robot slow left ‘fr«gmFéuﬁuiﬂmmuﬂﬂmﬁﬁﬁuﬁqﬁuiﬁimgms’ﬁfmu,uuﬂ'a‘ﬂﬁ
Ccaplh = 0 Frmmals SERVO1 (#18) = 1" = uganisipdend
Ccap2h = 256 - 13 ‘Frvusld SERVO2(191) = 1mS = tndeui lilinaui

End Sub qpAugaTlsunsutadmLTAL W0 e deuLlng

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

Sub Robot fast right ‘@gmG'ué’uiﬂmmwj@ﬂa?ﬂm"uﬂqﬁu’l,ﬁmLgmmmmﬁq
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’uiﬂw,ﬂ@uﬂﬂm%m%uﬂaﬁuiﬁimgmmwLLuuﬂa‘ﬂﬁ
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 ‘qpiFuFullsunsntasduiuieAn I enyue e
Ccaplh = 0 ‘Tuua i SERVO1 (F1g1) = "1" = wigansiadaui
Ccap2h = 0 ‘fuuali SERVO2 (391) = "1" = nganisiaaaui

End Sub ‘apAugallsunantdesduiuiaAulvisnua vy

End

ansatellsunsuuaadliviug awnsatihlildudwiuraurnunisindeunnessom
Yueudlaiun Gedmiuuesa ET-ROBOT RD2 1w wauuzinildasnismiuns SERVO MOTOR
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