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ABSTRACT

Nowaday we apply the microcontroller to control the operation system by writing the
sequence of command programs into the microcontroller. Each developed program for
microcontroller will have the difference method of writing the program which depended on the
kinds of microcontroller. So that this project builds the Block Language to control the operation
of microcontroller by building the group of command and separate each part of it then the group
of command can control all the parts of microcontroller. When take the group of command to
rearrange continuous operation as designed by user for connecting with the microcontroller. User

could be understanded and used them without complicated.
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UART Operation during CPU Idle mode
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2.5.1.3 FWM
1. guaminlasapluealuga MCPWM

v Fd
ANWazBAvesdYR M PWM Nai1eluhiny T /2

TuTuga MCPWM 1 4a §12 19796 m

o o = 1 o
ansaldaueanavesluga MCPWM uonfiueg198essuazs i

dovhauTunuuswiunionoundamums  munsomMuuan1Inga(dead

A v at o) [ P2 a oA
time) s M sTUna@es 3 waliidlulleduilssdnsnm
4
- asoden Tnumeianald 4 Tnue
- IﬁMﬂﬂ§UﬁJﬂUﬁigﬂJ1m (Edge aligned modc)

- IHNﬁﬁmmimLaﬂﬂ (Single event mode)

@ w 4 .
- IHZJﬂﬂS‘]J’diyty”lmﬂdﬂﬁ'N (Center aligned mode)

o s é b I}
- TnumlSudygunainaiwuazU$uilgeai (Center aligned mode with double

updates)

=

- JounadmiusuanuAanaialunisyiian FAULT) vuuTdsunsula

a

- musnadedyanunszduds hlddlugaulasdyanuewineniaiimua

v dw

Fanaenmsiauldduiusou

2. F9maeinlianiuluga MCPWM (Motor Control PWM)
Tuluga McPwM voelulnneuInsames aspic 53ammadnldniuguuaz
fnuan ouilszneude

@

- PTCON $immasniuaugiunar lumssuiladyano PwM

[0 7]

- PTMR F3aimos mmuasiuaveamssuiladayans PWM

- PTPERSdiAns MmuamunavesgiunmdmivmsiuiindgyaiurwM
- SEVTCMP Simansi/Souiisuan

- PWMCON1 S3atnasniuau PWM #1

- PWMCON2 F3anasniuqgu PWM #2

- DTCONI 3amasniuquanin1ingansa Dead Time #1

- DTCON2 F3amainIuquAIA1INgAN3 o Dead Time #2 i

- FLTACON3imaniniugumsns wiunnuiadnavesmsdunameiyn A
- FLTBCONIimansmunumsasniuanuAnUndveimsivuamaiays B

- PDCI Siemanifmuamadn lmhaves Tugad mus dayanupPwMyail



29

.

¥
- PDC2 Sempiimuaaiaii lmiaves TugadmuadyauPwMyai2

.

¥
- PDC3 Simensmnuaniif lsfaves TugafmuadyanupwMyaii

3 v
- PDC4 Thamosimiuamadi lmfaves lugadmuadygupwMyaiia

3. AMUNAIVBNEGY I PWM
Fawmed PTPER galddmiudmuamimsiumunawesifames PTMR

4

a =Y = oy I'4 Y A g
Armudnsszydoyavua 15 Snasludia 0 01 14 vea3imaes PTPER il Tugailshau
v aA o ' A 1 =1 I=1 . A ::{ Py
UNTLIAMDITIANBT PTMR W17 PTPER Mg 1unmagsiamilu <0 wiawlavunsa
¥
nuemsivam ludyanuuninignda hlivegiunmsfimua Tnuaihau
= ) o of 1 2 ar P

eI IuMivinavesiiesithe 2 m iWesessumalasuniag
' ' o ¥ v M An & PPN o ar ’s
a1 luszna1amsviau 18 Taelsweinmssunau Yuaos 3awos PTPER 25 3awas1lines
o as 1 1 t ] 'q ¥ o Qv 1T a F= oY o ar c‘w
Arsesumndoanswasuutladlvilussnnanmdanausuaudy Tassimeestwmosid
¥q 9 r 3 8 3 g v o 1 = e '
Aldowlgunsaditda  doyad mivdmuadiaunaszgnidouadluiimnesPTPER
uana13nu Ta 1w Tnuansviauue 131181 PWM

= = o d a 3 PRy o
m veanlasumlasmdassuaz Tnuaiauaiafon doyannismaos
FEY 4 = a = o -

PTPER szgnivasasluismandaunm  fia3imaes PTMR gnSmailu “0” niainiia

Y993 9aA0T PTMR A3afud1una PTPER #131#12.16

FIWAL PRI 4 LRA AT I

orid e e T iR nas P 1

ZE S B

A

nans e gaatnas PIeFek

T BN aeng PTPTR T

-
T B ANTE LTI 15N
e Aana i

MO VL

i T J 4 ]
U 2.16 lavzunsunauaasms naas1ves3smans PTPER iag1una1ves PWMHIOLY

] ¥
TuTvual asuuslasmadaszuaz Tvuaiaunsuded



30

Q v 9 a e o e o«
Yoyadmsuimuamunawetdygin PWM Nilieu lil§STaaos PTPER @

4
A ldanaunisan i

FCY

PTPER = -1
Fopns xPTMR _Prescaler

Tao

= ANUDUDIAITHIY

Fey

Frun = mmﬁmmﬁmﬂunm

4. Tnuamamauvesmmiulindgg o PWM huluga MCPWM
A1uAU 4 LDYKanAe

1. Tﬁmﬂ%’mauﬁ'ﬁyq‘nm (Edge aligned mode)

2. Tnuadrygyauden (Single event mode)

al s té
3. I‘l‘iiJﬂiJ'iiJﬁiUuqﬂmﬂdﬂﬂN {Center aligned mode)

o o A e |
4. TnymlSuFygraunanaaunzliul;aniCenter aligned mode with double

o a

w d

l& s o -3
updates ) FIFUAUTAY InuamshinuveIguma PWM Tag

- e unar PwM Ml Tnuanfewnlasmdase  dwdudadygin

PWM a9 Ty TnuailSuvendayayiu

1 ¥
- @egmnal PWM i luTnuainuaiuae) douduiladyais PWM

e luTnuadyaa@er

=1

¥ ]
- dioguna PwM shauluTnueiumiuasedsanilos I udla

@ a g al ’é
aaa PWM sziiaulu TnaalSudygraninais

A o @ v ,3 1 1 A -4 o 1
- ey e PWM i I Tnuatiumuaseseaoiies wisuilsuilgam

=Y

1 o o o Ly o A al 1
dauswiadnyans PWM sz nulnTnuslSudygrannartmdensudiem



31

MImavearunuiingyg a PWM IulnuadSuveudoygnos

PR et odeeme g 1 Gl

* RNy +

|
b |

ERSETIREIT RS I TR IS O

AR TTVL R TN TY TP SLENT SRR
. .. . YRR T IR AL T
e 1Mo £

SRR e R -
. i |
},\‘Vrd‘[ lH ' EARA) nm_n. b: E
PWMIH ) !

i SRS I .

i B

U 217 Taezunsunauaasmunadyeia PWM oo lunuadSuveudyyw

i v ETET s sheanon iy

Y (R R AR R SV

.

NI R I AR O
FoynPE b ARD TLY

'}
!
|

N

T ANNNS TS B wh

’ [
preraops —
PaMIp —————-—r‘_———{

{

1

1
-
!

|

i

!
L

f FUVLR e i

Fwear
-

o s

qui 218 laesunsuoawaasmaifadygna PWMiiledhaulu Inuadygiaae:

=] a2 o A o o
Wu'laozunsuramaasmsiiaduana PwM  an1au luTvuailSuseou

[ ]

3 ¥ ¥
Taaausududemsimualigiunar pwM ol Tvuaaldoundasmidase dady

] L
ATINAEIFYy Y Ia PWM szgniTua laaa i Inaaliunsiames PTPER - aaufiaf lwfa

a 1 (=T 4
gnfimualaga1lusimaes PDCx



32

Ad 1 a ; = v o J ' o o
cluﬂsmﬂmmw"lcnmaulmﬂuﬁuﬂ NITDANAYBITIUAUUAT Y18 PWM

v
=

nnpaildTumnduada  whauigesuduvesmuinvesdyga PWM nieiilolu
$Tamed PTMR wiiugud uazneainuilomuesiTames PTMR asafus1ian Iniaves
g niadyy I PWM

dmnmluiiameesppoxilugud 299sednavesduduliadyans PwM
vz luiaulag ﬁuﬁmﬂmmiﬂuTﬂuﬂﬁyﬂzmmsaﬁuﬁﬂﬁmmwm pwM Idfaeien

S3emo3 PDCx apsunniandmualuiTawos PTPER

L% & =4
2.6 'ﬂﬂﬂﬂ]ilﬂﬂ@ﬁuﬂﬂﬁ.ﬂ'lﬂ‘lm
2.6.1 narni
dﬂ AN o = fa e 2 o & - 3
mudilunyindedutame i Tasua@uinnydgaianyumwe Indunim
P 3 a @ Y] o wa = o A 3 o =Y o A Fd
nlsdmsvmsadssopdfiamsgiing eswinluvaziuszundgiamsglinsmoua
2 4 a 42 A w 4 ¢ A o o 4w
AH D AHUUA(Assembly)Fulunmpindadanumsansuunies  AaiumInzdesE
= e 3 LY 4 : : 1 é W 4 T L) o
Ufians I #uns sstuiadiuFonthulhildas  Fulududadeidend i vy dmsy
= as 3 PRy = 12 A w 4 L= o ca’ o
mvwemanyd dutummdduiunmdlufadasumiauiTegniauidum Tuilepiy
»
ad lilaHhdeegiewsnuatess vl §idmemniy wiawnsahlIsasielsunsy

4 r = o - o ¢ s o
Lﬁad1u1unﬂﬂsmﬂm‘vu JTUNYINUNTITATHINY F]'J“]Jﬂllﬂﬁ“Vl"l\i"lu‘ﬂ?]\if’}ﬂﬂﬁmﬂgﬂﬁﬁﬂlﬂﬁ

=Y ] ~A 3 o @ W A s ) q)
AN 9 HI0aI1e JsunTud i vianuwenas Wuay

. J
2.6.2 MifanuaeuRiuasinemnllsunsu
A ﬂ' a « g/ =y ¥ - . & [}
B iHnIeInaNR W es 113G o1 MY 1ATB (Machine Language) ot lugdiny
ar R £ w =Y ] ar = o
YOITHAAVFIUAOI(Binary Codo)Feil5zno Tidedimnungiivand 2 Afe 0 uag 1 5eaady
oo 2 A 9/
uazaefwiluanumuennioaudnle
y A A ar o o A [% = o o g Vo o
domdsimstammedmivdemsavaouniuaastuypddils  Taoledadnus
a’ ] -] o’/ AJ? 1 L] Q d'.d o 1
mudanguindmuadiugtuuod idsdedminghiudhfinnumnelunwdingy vdns
= s 9 ¥ P ¢ 3 PR 4 R ¥y s A g Y o &
nazgh ldneuiueesdnlanavawmnnnldiy - Asslidnataiedhmihiudaniyniy
o zi = dé 3 o al o Ll TR~ %
AumvunTednidemmnsamissgduniudnyuzuazmshanvewaaznm diduz sz
fiaid i
2.62.1 M¥1ICAVH ( Low Level Language )

I 29 wa o 4 = Ao w A A o
!‘lhlﬂ'I'kﬂ‘Vﬂ,ﬂﬂlﬂﬂ&ﬂﬂﬂ'l“hl“ﬂ‘i’f]dlﬂﬂﬂ’(}ﬂ AU AVYUATTNHDRAAD TN

W o 4 9 P LY v o 0 ¥ o *
ﬂﬂqﬂﬂ‘imﬁTiﬂ!ﬂﬂﬂiﬂﬂﬂiﬁ I‘lJ5LLﬂﬁiJ“V]HJEI‘L!?I'Jﬁlﬂ']'}J'IﬁZSFI’UGI'I‘ﬂz‘ﬂ?\ﬂullﬂ'i'.]ﬂlﬁ']lnﬂuﬂ

a



33

@ o dA A o 0 o 3 3 P

Hlyvwwesmuiszavdnaad@ousn jUuumdaadwazinnudnlaldsn vensniion
d'n @ a’ ‘; a0 ar = g ~ L4 ar ~

mguaidiigyAe nMwsauditaaaiurisveunsosnoniuaes  ununetadusudon
v o o Y - < & 3 v o @

Tsunsudrenmwisgauidmsunsunumaiuuunis Tdsunsuduey luawnsed 1148y

a o @ [ @ g' ¥ a
AouNAABsONUUL A §I887191090 1HITEALA 1AUA LOUYLDA

2.6.2,2 muuzﬁ'uqq (High Level Language)
g 9 =1 as Aq v o o o @ 1 a o A
AumpilndRsstuammnlddomssuaninlnd  fideais o ddudnd
ar 9 b o = Y TV oA w 448 o 14
Anumalumuidngy Mldeadwezvenldie  uadeldsvesmuiszdugenaedin Tl
o w = v W Ed o '3 s Yy 4 v e o 1
dslumsasaetuginssiasaund lasassasiiou ldmniineiszdud  Aedeted
M15zAugalAun Pascal Cobol W30 Basic 1iiuAw

b4
o ar

4 v o [ rood a ' g
iWiosnnmmssduRwagszdu g Rlidaauasdordouanareiy Saily

Y dy o 3/ = o Y A : v kN o o
MYEvIRALI VL Iael Su1l3stiadouaziinandefuaaniuiis 2 szaumnls Taodidaes

~

mEdumfiarnumnslusdengy  awisesadwazdouldiemileudunyisydu

t ~ g Y [~} Ao a A Yy = sl.d' a v & [
gauandiamldednnasy  vasifaslddieuTlsunsuSonldmafanadsuny

U
¥

a L4 o P} ar @ ol LYY A o 9 ol [
gunsalasauds lasasamiloudumiszdud duiummnatgnialiidlunmszdunans

2.6.3 QAINMYBINIMIN
Tuilagiiu mendlasumsvonsuuazldamsuegiinravna isawn

— o 0 Qs 4 =) o
- munddlunwniiinsfmunaspiudmiuniosnauinaeinain  uazTzUY
aaa a o ¢ o . 1 o
dptiamsnnada 1ld lassadrenmenmwifendu laus 3 (Library) a9 amwnsod s
1 3 1 1 s 1 = Y
srruanIeasasJuuazszuliamnaazastiald
da 4y e g o v
- Tlsunsui@euiiudren wdivinabnuazhian 1G5
A ¥ Aot A o @ o = (8] =
- mwddiTassaammamwninfuaznToamnsdimiudutiums . bidwedlums
Auramandiaenaas assnmansniansnleufenlsz@niamnaisiaugs
A o W A ° s o o ' )
- nsagumdan g iemugumsiauvoginsaiasawasuedu1d
dou o g o o 1 A o
- fidsndudusegdmsuaulsziand almdenldnnue dgelszndanalu
A g Y g0 a A 292924119855 y &
madisuade  uennnudfenduinudwien Bl 5nuld uassnudosnisimue

= o v A & 9
renuso@susduiEua g



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



37

. < ¥ A R /9 v
ang meluudenld  vimiuddaiivuazgnasldweialulasnou Insamesnlde

P " .
Uszuannasena dsPIC30F6010A Falddmuuaanansoun lunmsiam

3.3 nlIeeniul
: I} - 4 = '
Tutussumsssnuunmsiinuusd sunsumuudesn  axliTdsunsunisinam

&
JU

3.3.1 Flow Chart tgaIn1 3119w o1 Microcontroller

Inhelize any application specific hardware

g

Process loader

Process main

1
|
i
L s

4 ar o [
YN 35 uwuRaraIn59191u 14E U Microcontroller

BT UNBUHURIMINIY

ar o o A e ¥ ° d 1 A ¢ o 3
Tuy TlsunsuwdsnnihmaSuieuuds wiimsamauiuduniig naseniy
2 o YR I ¥ 4 ﬂ d 1 L - A
sxiimssumdamanduisyu Process loader  d9azidlunisidanineuddu fadi

° 1 d a v 1 4 d o @ 4 o
assfeei ludmdueie  wddrwuihaitedezimmsesnlSvannldmessinnussgly
] a o T ] ' aw o Iy a
@2UYD4 Process loader BnAsavinetnail liTos 4 sunhezasudadwduaie  wozduilueis
a 1 : ] s o A o - Y 1 4 - :
udrzrihaniuysiglu Process main udnsyiammded 185uniduddudeliiiion o iy

4 a 1 ° ] ;v
faz 1U595UA1910 Process loader staznsevinsdiatiae



K}

start

DataRdyUART1()

. 4

dat = ReadUART1();

if cata = Oxaa e s onn

e - - -
=
z

Save data to cmd buffer

;1]"{1 3.6 UHURAULEAINTTTINEDY Process Loader

DI LNVUHUAINTSIIIY

A A 9 N W o ) o s R R d
IJJﬂlsm"u‘mﬂuﬁ'muﬂxﬂ’lﬂ’l'i‘iﬂiﬂﬂ’lwﬂzﬂimﬁnﬂﬂﬂu‘N’)mﬂS ﬂ1111“ﬂ1ﬂ‘331'|ﬂ§]3

1 e 1 a o or 4 ¥ aw
draTlsunsyluaruily uadfeztihanfuludulsda MonSvufounasemunauasuy
{ o [} o a : =3 1 ] o
dmualinsell  dmssesivihnsmideyagatiunumeld  uad hiasaszdhinsdwly

» td
Tlsunsuaaudesii llfezsvludruTilsunsudousl



ADC cmd

Cmd_préad |

»  Cmd_ptre=8

- Cma_paresd

Cmd_ptr+=8

Input cmd

Gmd_pir+=3

Roset omd

71 3.7 unuRauanamsiaubes Process Main

DHLIBUHUHINITHIY

[} 1t »
dasudnnihauTudm Tdsunsudouiinga

’ o o or v -
tisufsuhassduienduoosriialvu

¥
Tdsunsulududl

¥y d ° dar >
Ui uiInsutoay

Cmd_ptr = Cmd

39

vzt lanndaulsidu 13

UAI9909IN



40

3.3.2 Flow Chart mM3mMulueu Microcontroller 3331 User Interface

| START

i#en Block
s User Interface

y

ahe Command
fnfululaznouinemine!

3

dwiu Serial Port

y
Wlasmsulnsaaaf
Reset Fudndam
Serial Port

\

Ustnnaua

Yes

refupnd

No

wmmin

A Y o T . L] o
]‘I.l'l 3.8 uNUALEAINITR 191U a1 Microcontroller 33U User Interface

'ﬂg‘l_l'lﬂuﬂuﬁﬁﬂ"l'iﬁN"IH‘UENﬂ'IH"I‘lI%ﬂﬂ

4 w ¥ A 4 dw a Y o o
LIUAUAISNIEAUADNNADINITODNLUUITUUUU User Interfaceiﬂﬂilﬂ'l'iﬂ'ﬂ\‘iﬂ"lﬂ\i

v
e Q o

o ¢ 4 o ) &
Wnululnsaouinsames  SasaesdiuszunluInsnou Insames Avsdauazsumd

=2 [y & a0y w0 . w 3 3 o o o AR ¥
UINUY HISAAADNUAIU Serial Port ‘Hﬁ\‘l'ﬂ'lﬂuuvllljﬂﬁﬂﬂuIﬂﬁﬂ!ﬁﬂiﬂzﬁﬂﬂ1ﬁ\3ﬂ1ﬂﬂ1ﬂ

Serial Port lihlszwiama  uazseiusmidads Iz Iduganishuezeensinlusunsu.
A 1w oo &g A o & o &y o
wiahiumaslnii lAnnnszuaumsdudn TeudiedinsadienszuumsIniiudesding

= o 1 d J =
TEFANINNUBIANATDINDU iNilx"lﬁwﬁﬂ'liﬂﬂﬁﬂﬁﬂ'ﬂﬂu'lgﬂﬁﬂ\iﬁ'Ill'ﬁil\iﬂ'li



41

333 Flow Chart myhnuvedllsunnivongn

‘ START

ien
Block InpubOutput

Y

\fien
Port Configuration

Remove Block an
Block List

Connect

No

LITGRE AT

Tafusunmu

710 39 uwudaumasmaiiauves lsunsadsandn

aSmeunuRansMOuves Tsunsudsinudn
i5uduAumsiion Block Input /Output 977 Block Window NAB4n13 1N Port
n‘: . 2 =3 - A ]
Configuration N HIAEN Port Block List wavziluvdeniinasenisifousesin Block Input
» . ]
#3991 uNALjy Comnect o IMsFoudeny lulnsnouInsaaosku Seral port NALN
A v o ) ¥ v ¥ A o gy
Run wodedeyalidslulnsnouInsames iledldadesmsatinizuiunsdudnldng
" 3 a d ’ ' 2
131 Remove all iioavudonvosnszuiumsAududienudonlmi uaduaSviunszuums

udleensnTusunsulaomsnaiju Exit



NN 4

NMInaAaoaZHAINIINANB

4.1 MIiNAnLy
4 o S ) v S o & 4
HiehM390NLULSTUUNABINS 1997830 User Interface 182 91miugafidaiign
sonuuyBzgadslilitlulnsneuinsawmes  TulnsnouInsamesesiminilszanana

s ¥ : v o
gamFananiuuduanmadnioannmaneianaas

4.2 pamMIn[ney
g - g A
lumsnanssiiifunisnaneuiiouaasanuainsovesnmiudenfiiannsa
mugumsniauveslulnsneuInsamesaleTalsunsy Visual Basic Tasannsogldain
¥
drumaqas hiife
1. niwe ldnunlslumsnasedl
- LED
- DELAY
- UART
- ADC
- PWM
2. m3ylduden
A -] a o Hq ¥
- inenuden Inemsaanunonildam
o 1 o -]
- msfmuamldfuuden
d o = e
- manutuhnHangy
A Y I
- maiFenlgauiaiay
- M3 Remove all UdoN
¥
- M3 Save LAz Load M3M1miinum
3. msthouno
A 1 r . ) o +
MIFOVADTZN I Visual Basic i1 TuTnspeuInsamas Tasn1snai)u Connect uaz
dadoyaludsluTnsnenInsames Taunsnatlu Run
4. WinsnouTnsames
L4 o & o
TulnsnouInsaesvzuaasnamatrinunnnisiuidnngldanume  User

Interface



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



dy a - o [ - & = ' 5 . - o - o -
wnansiidwenashanubidmsunslsnuienisnyiniiu lweygislmilulydsslosuaunisen

luansallas iy Bnnsmuilvdnudadiion uaznedendidsaivesenalsynaseniinisiiliuly



unii s

unapl dgmuesglassalunmahanuesmamansudly

5.1 unogl
-] =2 o [y a 1A a '
nnmsdnynudensaifunsAauufivafumsiadedemsmmamuszndng
< o 4 ° o4
aouinaesuas lulnsneulnsaans asPIC30F6010A  Tawdinis1iinisesnuuuszuni
o o 1 o o o i o
Apans I uBIUY User Interface ndanszihinisdagamidsvaeniignesnuuveen lalds
41 P s Jd_ o
luTasnouInsamesriunanesaoynsu Rs232 oy lulasneuInsamesnezdins
° § 4 w d [
Uszunamamsiameszvviosnuuu’ly  dsdldnuezawisoanadwiveanmsiinula
o
AN ITUTAINAYDIUDIANAT DT
1 4 [] ¥
uaed1 T ldsunsyiliduldsunsuiisossunquildauiionne: lulinnwn
nadums o lulnsneuInsamesifesnindldnu ludsudouTisunsunenugums
o ¥ o 4 4 g d o ¥
wamldiylulnsaeunsames laoase dHonransfauimyivdeansziiuldiuiiu

o

Tsunsufenuseasuaussnoms 19aldadu llawiansdsai 1d 1’13
L]

5.2 Tgmuasgiassalumaiam
o g n’.'cl 1 :{ = J -
Tumsi Inssnusutiiilynuezglassanaeetaninaiy Ao
A A Y - o s 4 Y
1. Wulaseauiferdessunisdiou Tdsunsunaunumes seaanudilelunms
WouTdsunsuveslyInsneuInsames dsPic3ors010A s uiludsaldinarlumsdnu
idnsianuduldedeaidn
i A o = H v Lb
2. Wi inssnufifoadostunmsi@ouTdsunsueady Visual Basic Fadlulilsunsy
A o v ] P - . °
fgalumelduney  FwaanudlelumsideulUsunsy Visual Basic 998 uiludoldinm
Tumsine Mldmsinudulledaaidn
H =~ 1] 3 é [} ﬂ' = -3
3. gUnsaifIFlunsnaneslillgniiosnds daildmsnanesh 1&ifannukanaia
4 yy o q ¥ v
Az linminaasiain
4. qlnseilums Tnaaldsunsy PIckIT asuuluTasnou Insamesiilynives fea
= @ E k4
neauazfoumeoannssildanla

A AN ra
5. lu'ﬂ\‘m'lﬂﬂ'l'i'}l'NMNuQ']uﬂ"lllﬂ



61

5.3 uamaniufily
1.anw M sdouT)sunsuluTnsnouTnsames dsPIC30F6010A MnniTadouasnig
= d d v -~ v ' o Y =] = arad 8 ¥
dumesiia uozven wsimiennd; uazfilszaunisiuazdosasdolfiatees i iv
o . 2
Hanuinngyuiniy
= = R . Il a & o
2. finuimsi@ouTalsunsy Visual Basic 9nmisdouazniaduassilila uazvenau
v - =1 4 9 - = e 9 ¥ o ] -‘1
Fremdennfiuazdilszaumssinazdesasiodfiatesi fifennudnnguniv
° & [ d o I a
3. himsnanemnniveudngunstlogiaueunzdpinsanaounaii 14
A o a '3 ¥ o A A o a 4
4. poadeiinenunouiuaeieonudnduumelniniedaminnouiunes

moeldlsauld

5. msﬁma’nmnumsﬁnmﬁﬁ ﬁwzmiﬁamaaﬂmmamuﬁ1Huﬂ



(1]

[2]

[3]

[4]

[5]
[6]

(7]

[8]

(9]

USINYNTY

o w ¥ ' a4 . . o o @ oo
do9z 93905 , “glienini@ion Tusunsuuas 199 Visual Basic 67, duinhiunou In-
mId , UTHNAINNuaTie $i0

o A a o oo d Aw = = o v d’ ¥ .
uns AnAMA , Fodanl auwsiasila, « wilsdeglomsnaapuiiosdu  dsPIC Micro-

o a o a = d I'd = o
controtler A8 T1/51nIUNIMT C AU MPLAB C30 7 , u54un oulursnd dnsmnesud

1An
dszams sl “gilomnfouTilsunsunw C atudiSudn” UM Infopress
Developer Book

= v a ¥ a1 4 & ¥ . .
27%1A YWAY , “SuduisulisunsuAnAonnyAugueIiaLIs A Visual Basic”

UTHN Infopress Developer Book
#3a dudnaidust, dunjdl fivwa , gilieSou VISUAL BASIC 6, uSin Tds3du diim
Niouan Hap39A7 , “Advanced Visual Basic R1ju Object &Component” , u3Em Ts%u

@

A

o

Trednn qlwdidud, Uszyns Suuuy, “Tsunsuweiiolny naou Tdsunsy
Microsoft Visual Basic6 Enterprise Edition”, dninfiusiuvaymasnisluyiinede

suna Suaiaide |, “UfAmMS Visual Basic §M3U Common Windows” , U5HN Hioa-
gm%’u i11a (urry)

fed SnAimuzng , $1a09 A3aRAME | “Visual Basice atiuTdsuninwes™ , uSuninfid-

ADUNLBUARDUTAY 31HA

[10] www.kerhuel.eu



MARUIN



AANUIN N

MICROCHIP

dsPIC30F6010A/6015

dsPIC30F6010A/6015 Enhanced Flash
16-bit Digital Signal Controller (DSC)

Note: This data sheet summarizes features of this
group of dsPIC30F devices and is not intended to be
a complete reference source. For more information
on the CPU, peripherals, register descriptions and
general device functionality, refer to the dsPIC30F
Family Reference Manual (DS70048). For more
information on the device instrustion set and pro-
gramming, refer to the dsPIC30F Programmers
Raference Manual (DS70030).

High-Performance Modified RISC CPU:

* Modified Harvard architecture

= C compiler optimized instruction set architecture
with flexible Addressing modes

* 84 base instructions
* 24-bit wide instructions, 16-bit wide data path

* 144 Kbytes on-chip Flash program space
(Instruction words)
*» B Kbytes of on-chip data RAM
* 4 Kbytes of nonvolatile data EEPROM
* Up to 30 MIPS operation:
- DC to 40 MHz external clock input
- 4 MHz-10 MHz oscillator input with
PLL active (4x, 8x, 16x)
- 7.37 MHz intemal RC with PLL active
(4x, 8x, 16x)
* 44 interrupt sources
- 5 external interrupt sources
- 8 user selectable priority levels for each
interrupt source
- 4 processor trap sources
* 16 x 16-bit working register array

DSP Engine Features:

Dual data fetch
Accumulator write back for DSP operations
= Modulo and Bit-Reversed Addressing modes

» Two, 40-bit wide accumulators with optional
saturation logic

+ 17-bit x 17-bit single-cycle hardware fractional/
integer multiplier

* All DSP instructions single cycle

* 116-bit single-cycle shift

Peripheral Features:

High-current sink/source I/O pins: 26 mA/25 mA
Timer module with programmable prescaler:

- Five 16-bit timers/counters; optionally pair
16-bit timers into 32-bit timer modules

16-bit Capture input functions
16-bit Compare/PWM output functions
3-wire SPI™ modules (supports 4 Frame modes)

[2C™ module supports Multi-Master/Slave mode
and 7-bit/10-bit addressing

2 UART modules with FIFQ Buffers
2 CAN modules, 2.0B compliant (dsPIC306010A)
1 CAN module, 2.0B compliant (dsPIC306015)

Motor Control PWM Module Features:

8 PWM output channels

- Complementary or Independent Output
modes

- Edge and Center-Aligned modes

4 duty cycle generators

Dedicated time base

Programmable output polarity

Dead-Time control for Complementary mode

Manual output control

Trigger for A/D conversions

Quadrature Encoder Interface Module
Features:

Phase A, Phase B and index Pulse input
16-bit up/down position counter

Count direction status

Position Measurement (x2 and x4) mode
Programmable digital noise filters on inputs
Alternate 16-bit Timer/Counter mode

Interrupt on position counter roliover/underflow

® 2005 Microchip Technoloegy Inc. Preliminar ¥
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dsPIC30F6010A/6015

Analog Features: « Power-on Reset (POR}), Powar-up Timer (PWRT)
and Osciltator Start-up Timer (OST)

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

* Fail-Safe Clock Monitor operation detects clock

» 10-bit Analog-to-Digital Converter (A/D) with
4 S/H Inputs:

- 1 Msps conversion rate

- 16 input channels failure and switches to on-chip, low-power RC
- Conversion available during Sleep and Idle oscillator

* Pregrammabie Brown-out Detection and Reset * Programmable code protection
generation * In-Circuit Serial Programming™ (ICSP™)

* Selectable Power Management modes

Special Microcontroller Features:
- Sleep, Idle and Alternate Clock modes

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

+ Data EEPROM memory:

- 100,000 erase/write cycle (min.) for
industrial temperature range, 1M (typical) i
« Self-reprogrammable under software control * Low-power consumption

* Low-power, high-speed Flash technology
= Wide operating voltage range (2.5V to 5.5V)
* Industnal and Extended temperature ranges

dsPIC30F Motor Control and Power Conversion Family*

Dovica | pins | e, Byt | SFAY| EEPROM) Tiner it | Conpey| #E10SN | Qund | | 21, 2
Instructions PWM PWM 2|,

dsPIC30F2010 | 28 12K/4K 512 1024 3 4 2 6¢ch 6¢ch Yes {1 |111]-
dsPIC30F3010 | 28 24K/BK 1024 1024 5 4 2 6ch 6ch Yes [1]1[1]-
dsPIC30F4012 | 28 48K/16K 2048 1024 S 4 2 6ch 6¢ch Yes |1 ]111]1
dsPIC30F3011 442/ 24K/6K 1024 1024 5 4 4 6ch 9ch Yes (2 |1 ([11}-
dsPIC30F4011 :(‘)‘/ 48K/16K 2048 1024 S 4 4 6ch 9ch Yes | 2711 }1
dsPIC30F5015 | 64 GE6K/22K 2048 1024 8 4 4 8ch 16 ch Yes [1 12111
dsPIC30F5016 80 66K/22K 2048 1024 5 4 4 8ch 16 ch Yes |1 ]2]1 1
dsPIC30F6010A | 80 144K/48K | 8192 4096 5 8 8 8ch 16 ch Yes {221 ]2
dsPIC30F6015 | 64 144K/48K | 8192 4096 5 8 8 8ch 16 ch Yes 1212 (11

* This table provides a summary of the dsPIC30F6010A/6015 peripheral teatures. Other available devices in the dsPIC30F Motor
Control and Power Conversion Family are shown for feature comparison.

DS70150A-page 2 Preliminary ® 2005 Microchip Technology Inc.
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dsPIC30F6010A/6015

Pin Diagram

80-Pin TQFP

Note: Pinout subject to change.
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FIGURE 1-1:
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dsPIC30F6010A/6015

Table 1-1 provides a brief description of the device /O
pinout and the functions that are multiplexed to a port
pin. Multiple functions may exist on one port pin. When
multiplexing occurs, the peripheral module’s functional
requirements may force an overnde of the data

direction of the port pin.
TABLE 1-1: dsPIC30F6010A/6015 I/O PIN DESCRIPTIONS
Pin Buffer
Pin Name Description
Type | Type P
ANQ-AN15 k Analog |Analog input channels.
ANO and AN1 are aiso used for device programming data and clock inputs,
respectively.
AVoo P P Posttive supply for analog module.
AVss P P Ground reference for analog module.
CLK! | ST/CMOS |External clock source input. Always associated with OSC1 pin function.
CLKO o] - Oscillator crystal cutput. Connects to crystal or resonator in Crystal
Oscillator mode. Optionally functions as CLKO in RC and EC modes. Always
associated with OSC2 pin function.
CNO-CN23 | ST Input change notification inputs.
Can be software programmed for intemal weak puil-ups on all inputs.
C1RX | ST CAN1 bus receive pin
CiTX o — CANT1 bus transmit pin.
C2RX i ST CAN2 bus receive pin.
C2TX O — CAN2 bus transmit pin.
EMUD O ST ICD Primary Communication Channel data input/output pin.
EMUC f{e] ST ICD Primary Communication Channe! clock input/output pin.
EMUD1 Vo ST ICD Secondary Communication Channe! data input/output pin.
EMUCH Vo ST ICD Secondary Communication Channel clock input/output pin.
EMUD2 1o ST ICD Tertiary Communication Channel! data input/output pin.
EMUC2 IO ST ICD Tertiary Communication Channel clock input/output pin,
EMUD3 fle] ST ICD Quatermnary Communication Channel data input/output pin.
EMUGC3 Vo ST ICD Quaternary Communication Channsl clock input/output pin.
IC1-IC8 | ST Capture inputs 1 through 8.
INDX | ST Quadrature Encoder Index Pulse input.
QEA 1 ST Quadrature Encoder Phase A input in QEI mode.
Auxiliary Timer External Clock/Gate input in Timer mode.
QEB | ST Quadrature Encoder Phase A input in QEl mode.
Auxiliary Timer External Clock/Gate input in Timer mode.
UPDN 0 CMOS [Position Up/Down Counter Direction State.
INTOQ I ST External interrupt 0.
INT1 | 8T External interrupt 1.
INT2 | ST External interrupt 2.
INT3 | ST External interrupt 3.
INT4 | ST External interrupt 4.
Legend: CMOS = CMOS compatible input or output Analog = Analog input
ST = Schmitt Tngger input with CMOS levels O = Output
| = Input P = Power

DS70150A-page 10
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dsPIC30F6010A/6015

TABLE 1-1: dsPIC30F6010A/6015 I/O PIN DESCRIPTIONS (CONTINUED)
Pin Name TT; B_‘_t;’f:;r Description
FLTA | ST PWM Fault A input.
FLTB ! ST PWM Fault B input,
PWM1L 0 _— PWM 1 Low output.
PWM1H o] — PWM 1 High output.
PwWM2L o] — PWM 2 Low output.
PWM2H o] — PWM 2 High output.
PWM3L 0 — PWM 3 Low output.
PWM3H 0 — PWM 3 High output.
PWM4L (0] — PWM 4 Low output.
PWM4H o — PWM 4 High output.
MCLR /P 8T Master Clear (Reset) input or programming voltage input. This pin is an
active-low Reset to the device.
OCFA | 8T Compare Fault A input (for Compare channels 1, 2, 3 and 4).
OCFB 1 ST Compare Fault B input (for Compare channels 5, 6, 7 and 8).
0C1-0C8 o] — Compare outputs 1 through 8,
0sCA | ST/CMOS |Oscillator crystal input. ST buffer when configured in RC mode; CMOS
otherwise.
osc2 /O — Oscillator crystal output. Connects to crystal or resonator in Crystal Oscillator
mode. Optionally functions as CLKO in RC and EC modes.
PGD o ST In-Circuit Senal Programming™ data input/output pin.
PGC | ST In-Circuit Serial Programming clock input pin.
RA9-RA10 Yo 8T PORTA is a bidirectional O port.
RA14-RA15 Vo ST
RB0-RB15 Vo ST PORTE is a bidrectional I/O port.
RC1 ¥o ST PORTC is a bidirectional /O port.
RC3 o ST
RC13-RC15 o ST
RDO-RD15 1o ST PORTD is a bidirectional I/O port.
RED-REg9 Vo ST PORTE is a bdirectional /O port.
RFO-RF8 o ST PORTF s a bidwectional /O pon.
RGO-RG3 o sT PORTG s a bidirectional /O port.
RG8-RGI o ST
SCK1 110 ST Synchronous serial clock input/output for SPI™ #1.,
5Dt ! ST SPI #1 Data In.
SDO1 0] —_ SPI #1 Data Out.
551 ! ST SPI #1 Slave Synchronization.
SCK2 fle] sT Synchronous serial clock input/output for SPI #2.
SDI2 I ST SPI #2 Data In,
sSDo2 C — SPI #2 Data Out.
8§82 I ST SP! #2 Slave Synchronization,
SCL o 8T Synchronous seriat clock input/output for [2C™.
SDA YO ST Synchronous serial data input/output for i2c.
S0SCO 0 — 32 kHz low-power oscillator crystal output.
SOS8CI 1 ST/CMOS |32 kHz low-power oscillator crystal input. ST buffer when configured in RC
mods; CMOS otherwise.
TICK | ST Timer1 external clock input.
T2CK l ST Timer2 external clock input.
T4CK | ST Timer4 external clock input.
Legend: CMOS = CMOS compatible input or output Analog = Analog input
sT = Schmitt Trigger input with CMOS levels O = Qutput
| = Input P = Power

© 2005 Microchip Technology Inc.
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TABLE 1-1: dsPIC30F6010A/6015 /O PIN DESCRIPTIONS (CONTINUED)
Pin Buffer
Pin Name Description
Type Type P
U1RX | ST UART1 Receive.
UITX o] — VART1 Transmit.
U1ARX | ST UART1 Alternate Receive.
U1ATX O — UART1 Alternate Transmit.
U2RX | ST UART2 Receive.
Uz2TX (0] - UART2 Transmit.
VDD P — Positive supply for logic and I/0 pins.
Vss P - Ground reference for logic and /O pins.
VREF+ | Analog |Analog Voltage Reference (High) input.
VREF- | Analog |Analog Voltage Reference (Low) input.
Legend: CMOS = CMOS compatibie input or output Analog = Analog input
ST = Schmitt Trigger input with CMOS levels O = Output
| = Input P = Power

DS70150A-page 12
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NANUIN VY
i /!
// Program : Block Language
// Description : Generate PWM signal by Output Comparator at pin RDO(OCH1)
/ Frequency :9.6 MHz at PLL 4x
// Filename 1 0C_pwm.c
/f C compiler : C30 Compiler by Microchip Technology
f-- 1
#include<p30f6010a.h>
#include<ports.h> // Module function for interrupt configuration port
#include<outcompare.h> /! Module function for output comparator
#include<adc10.h> // Module function for 10 bit ADC
#include<uart.h> /l Module function for uart
#include "Delay.h"
#include "GenericTypeDefs.h"
_FOSC({FRC_PLL4) /linternal Osc 7.37MHz + 4X PLL
_FWDT(WDT_OFF) // Disable Watchdog timer
_FBORPOR(MCLR_EN & PBOR_OFF & PWRT_OFF)
unsigned int duty; I/ Keep dutycycle for PWM signal
unsigned char ANString[8];
char cmd[8*128];

int temp_val[10];
int cmd_count = 0;
char *cmd_ptr;
intrun =0;

void adc_init{)

ADCHS /I Input to ANO (potentiometer)

ADPCFGbits. PCFGO0 = 0;  // Disable digital input on AN5 (potentiometer)
ADPCFGbits.PCFG1 =0; // Disable digital input on AN4 (TC1047A temp sensor)
ADPCFGbits.PCFG2 =0; // Disable digital input on AN& (potentiometer)
ADPCFGDbits. PCFG3 = 0; // Disable digital input on AN4 {TC1047A temp sensor)

ADCON1 = 0x00EC; // SIMSAM bit = 1 implies ...

ADCHS = 0x0007; // Connect AN7 as CHO input

ADCSSL = 0;

ADCON3J = 0x0302; // Auto Sampling 3 Tad, Tad = internal 2 Tcy
ADCON2 = 0x030C; // CHPS = 1x implies simultaneous ...
ADCON1Dbits. ADON =1; //turn ADC ON

}

void outputcompare_init()
{
unsigned int pulse_start;
CloseOC1();
CloseOC2(),
CloseOC3();
CloseOCA4();

pulse_start = 0;
duty = 0;

OpenOC1(OC_IDLE_CON &



OC_TIMER3_SRC &
OC_CONTINUE_PULSE,
duty, pulse_start);

OpenOC2(OC_IDLE_CON &
OC_TIMER3_SRC &
OC_CONTINUE_PULSE,
duty, pulse_start);

OpenOC3(OC_IDLE_CON &
OC_TIMER3_SRC &
OC_PWM_FAULT_PIN_DISABLE,
duty, pulse_stari);

OpenOC4(OC_IDLE_CON &
OC_TIMER3_SRC &
OC_PWM_FAULT_PIN_DISABLE,
duty, pulse_start);

PR3 =1023*10;
T3CON = 0x8000;

72

}

void uart1_init()
unsigned int baudvalue; /I Keep baud rate value for Load into UT1BRG
unsigned int UIMODEvalue; !/l Keep value for Load into UTMODE
unsigned int U1STAvalue; I/ Keep value for Load into U1STA
CloseUART1(); // Disable UART1
baudvalue = 47, // Baud rate 9600 bps

U1MODEvalue = UART_EN &
UART_IDLE_CON &
UART_DIS_WAKE &
UART_DIS_LOOPBACK &
UART_DIS_ABAUD &
UART_NO_PAR_SBIT &
UART_1STOPBIT;

U1STAvalue = UART_TX_PIN_NORMAL &
UART_TX_ENABLE &
UART_ADR_DETECT_DIS &
UART_RX_OVERRUN_CLEAR

OpenUART 1(U1MODEvalue, U1STAvalue, baudvalue);

void uitoa(unsigned short Value, unsigned char *Buffer)
unsigned chari;
unsigned short Digit;
unsigned short Divisor;
unsigned char Printed = 0;
if(Value)
for(i = O, Divisor = 10000; i < 5; i++)

Digit = Value/Divisor;

/l Enable UART1

// UART1 working in idle mode

// Disable wake-up on start UART
// Disable loop back mode

// Disable autobaud mode

/f Set data 8 bit ,no parity bit

/I Set 1 stop bit

// TX Break bit normal

/ Enable TX for UART

!/ Disable detect address mode
!/ Reset buffer over run

/{ Execute configuration for UART1
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if(Digit || Printed)

*Buffer++ ='0" + Digit;
Value -= Digit*Divisor,;

Printed = 1;
}
Divisor /= 10;
}
}
else
*Buffer++ =0’}
}
*Buffer = "\0";
}
void Process_loader(void)
{
unsigned char dat; {/ Buffer for receive character
int len;
inti;
if(DataRdyUART1())
{
dat = ReadUART1(); /! Load data into buffer variable
if(dat == OxAA)
{
while(IDataRdyUART1());
dat = ReadUART1(); /! len hi byte
while(!DataRdyUART1());
len = ((dat<<8)&0xFF00)|(ReadUART 1{)&0x00FF); /{ len low byte
run = (Q;
for(i=0;i<len;i++){
while(!DataRdyUART1{));
cmd[cmd_count++] = ReadUART 1();
cmd_count = 0;
run = 1;
}
}
}

void Process_main(void)

SHORT_VAL delay;
unsigned int pwm,old_pwm([4],adc_result[4],i;
putcUART 1{cmd_ptr[0]);
while(BusyUART1());
switch(cmd_ptr[0]){
case 0x00 : /foutput or delay
if(cmd_ptr[1]==0)

switch{cmd_ptr{2])
{
case 0: CloseOC1(); TRISDbits. TRISDO = 0; LATDbits.LATDO = cmd_ptr[3]; break;

case 1: CloseOC2(); TRISDbits.TRISD1 = 0; LATDbits.LATD1 = cmd_ptr[3]; break;
case 2; CloseOC3(); TRISDbits. TRISD2 = 0; LATDbits.LATD2 = cemd_ptr[3]; break;
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case 3: CloseOC4(); TRISDbits. TRISD3 = 0; LATDbits.LATD3 = cmd_ptr{3]; break;
case 4: CloseOC5(); TRISDbits. TRISD4 = 0; LATDbits.LATD4 = cmd_ptr{3]; break;
case 5: CloseOC6(); TRISDbits. TRISDS = 0; LATDbits.LATD5 = cmd_ptr[3]; break;
case 6: CloseOC7(); TRISDbits. TRISD6 = 0; LATDbits.LATD6 = cmd_ptr[3]; break;
case 7: CloseOC8(); TRISDbits. TRISD7 = 0; LATDbits.LATD7 = cmd_ptr[3]; break;
}
Jelse{
switch(cmd_ptr[2])
{

case 0: CloseOC1(); TRISDbits. TRISDO = 0; LATDbits.LATDO = temp_vai[cmd_ptr[3]]; break;
case 1: CloseOC2(}); TRISDbits. TRISD1 = 0; LATDbits.LATD1 = temp_valicmd_ptr[3]); break;
case 2: CloseOC3(); TRISDbits. TRISD2 = 0; LATDbits.LATD2 = temp_valfcmd_ptr[3]]; break;
case 3: CloseOC4(); TRISDbits, TRISD3 = 0; LATDbits.LATD3 = temp_val[cmd_ptr[3]]; break;
case 4: CloseOC5(); TRISDbits. TRISD4 = 0; LATDbits.LATD4 = temp_val[cmd_ptr[3]]; break;
case 5: CloseOC6(); TRISDbits. TRISD5 = 0; LATDbits.LATD5 = temp_val[cmd_ptr[3]]; break;
case 6: CloseOC7(); TRISDbits. TRISD6 = 0; LATDbits.LATD6 = temp_valicmd_ptr[3]]; break;
case 7: CloseOC8(}; TRISDbits. TRISD7 = 0; LATDbits.LATD7 = temp_valicmd_ptr{3]]; break;
}

cmd_ptr += 8; // point to next command;
break;

case Ox01: /[delay

delay.vi0] = cmd_ptr2];

delay.v[1] = cmd_ptr[1};

DelayMs(delay.Val});

cmd_ptr += 8; /f point to next command;
break;

case 0x02 :
cmd_ptr = &emd[0];  // go to first command
break;

case 0x03 : Hinput
switch{cmd_ptr[2])

case 0: TRISDbits. TRISDS8 = 1; temp_val[cmd_ptr[3]] = PORTDbits.RD3; break;
case 1: TRISDbits. TRISD9 = 1; temp_vallcmd_ptr[3]] = PORTDbits.RD9; break;
case 2: TRISDbits. TRISD10 = 1; temp_val[cmd_ptr[3]] = PORTDbits.RD10; break;
case 3: TRISDbits. TRISD11 = 1; temp_val[cmd_ptr{3]] = PORTDbits.RD11; break;
case 4: TRISDbits. TRISD12 = 1; temp_val[cmd_ptr{3]] = PORTDbits.RD12; break;
case 5: TRISDbits. TRISD13 = 1; temp_val[cmd_ptr[3]] = PORTDbits.RD13; break;
case 6: TRISDbits. TRISD14 = 1; temp_val[cmd_ptr{3]] = PORTDbits.RD14; break;
case 7: TRISDbits. TRISD15 = 1; temp_val[cmd_ptr[3]] = PORTDbits.RD15; break;

}
cmd_ptr += 8; /l point to next command;
break;
case 0x04 : H/PWM

if(cmd_ptr[1]==0)
{

pwm = (1023)*(cmd_ptr[3])/10);
PR3 = 1023*10;

T3CON = 0x8000;
switch{(cmd_ptr[2])

case 0: TRISDbits. TRISDO = 0;
OpenOC1(OC_IDLE_CON &



OC_TIMER3_SRC &
OC_PWM_FAULT_PIN_DISABLE,

0, 0);

SetDCOC1PWM(pwm);

break;
case 1: TRI

SDbits. TRISD1 = 0;

OpenOC2(OC_IDLE_CON &
OC_TIMER3_SRC &
OC_PWM_FAULT_PIN_D'SABLE,

0,

0);

SetDCOC2PWM(pwm);
break;

case 2: TRISDbits.TRISD2 = 0;
OpenOC3(OC_IDLE_CON &
OC_TIMER3_SRC &
OC_PWM_FAULT_PIN_DISABLE,
0, 0);

SetDCOC3IPWM(pwm);
break;

case 3: TRISDbits.TRISD3 = 0;
OpenOC4(OC_IDLE_CON &
OC_TIMER3_SRC &
OC_PWM_FAULT_PIN_DISABLE,

0,

0);

SetDCOCAPWM(pwm);
break;

}

cmd_ptr[2] = O0xFF;
}else if(cmd_ptr[1]==1)
{

switch(cmd_ptr[2])
{

case 0:

case 1:

case 2.

OpenOC1(OC_IDLE_CON &
OC_TIMER3_SRC &
OC_PWM_FAULT_PIN_DISABLE,

0, 0);

if(old_pwm[0] != temp_val[cmd_ptr{3]] }{
SetDCOC1PWM(temp_val[cmd_ptr[3]]*10);
}

break;

OpenOC2(CC_IDLE_CON &
OC_TIMER3_SRC &
OC_PWM_FAULT_PIN_DISABLE,

0, 0);

if(otd_pwm[1] I= temp_val{cmd_ptr[3]] X
SetDCOC2PWM(temp_vallcmd_ptr[3]]*10);
}

break;

OpenOC3(OC_IDLE_CON &
OC_TIMER3 SRC &
OC_PWM_FAULT_PIN_DISABLE,

0, 0);

SetDCOC3IPWM(pwm);

if(old_pwm[2] != temp_vallcmd_ptr[3]]
SetDCOC3PWM(temp_val[cmd_ptr[3]]*10);
}

break;
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case 3: OpenOC4(OC_IDLE_CON &
OC_TIMER3_SRC &
OC_PWM_FAULT_PIN_DISABLE,
0, 0);
SetDCOCAPWM(pwm);
if(old_pwm[3] != temp_val[cmd_ptr[3]] ¥
SetDCOC4PWM(temp_val[cmd_ptr[3]]*10);

}
break;
}
for(i=0;i<4;i++)
old_pwm([i} = temp_val[cmd_ptr[3]}; // Save ADC value
}
}
cmd_ptr += §;
break;
case 0x05 :
while(BusyADC10()); /! Ensure for Sampling success
ADCON1bits.DONE = 0;
for{i=0;i<4;i++) // Loop 4 time for read ADC keep to result array
adc_resull]i] = ReadADC10(i); !/l Keep value for ADC value
temp_valiemd_ptr[2]] = adc_resultjcmd_ptr{1]};
cmd_ptr += 8;
break;
case 0x06:
break;
default :
break;
}
}
I/ l’!
I Main Program )
Y 1
int main({void)
{
unsigned int result[4], old_result[4],i; /| Keep data

char Txdata[] = "\n\nUart test input key...\r\n";  // Table character
outputcompare_init();

adc_init(); // Initial ADC
uart1_init(); // Initial UART1
cmd_ptr = &emd[0];

while(1) /! Infinite loop

Process_loader(};
if(run)

Process_main();
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1

return 0;
}
i
/l Program : Block Language
/! Description : General Delay rouines
/l Frequency :9.6 MHz at PLL 4x
fl Filename : Delay.c
/1 C compiler : C30 Compiler by Microchip Technology

/!

#define __DELAY_C

#include "delay.h"
#if Idefined(__18CXX) || defined(HI_TECH_C)
void DelayMs(unsigned short ms)

unsigned char i;
while(ms--)

i=4;
while(i--)
Delay10us(25);

}
}

}

#endif //#if tdefined(__18CXX) || defined(HI_TECH_C)
#if defined(__C30_) || defined(__C32__)

void Delay10us(unsigned int dwCount)

volatile unsigned int _dcnt;

_dent = dwCount*{(unsigned int)(0.00001/(1.0/INSTR_FREQ)/10));

while(_dcnt--)

#if defined(__C32_)
Nop();
Nop();

Nop();
#endif

}
#endif
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// Program : Block Language

{/ Description : General Delay rouines

/l Frequency :9.6 MHz at PLL 4x

// Filename : Delay.h

!/ C compiler : C30 Compiler by Microchip Technology

I

#ifndef __DELAY_H
#define _ DELAY_H

#define CLOCK_FREQ (25480000ul) //Hz
#define INSTR_FREQ {(CLOCK_FREQ+2ul)/4ul)

#if defined(__ 1BCXX) && Idefined{HI_TECH_C)
#include <delays.h>
#endif

#if |defined(INSTR_FREQ)
#error INSTR_FREQ must be defined.

#endif

#if defined(__18CXX) && ldefined(HI_TECH_C)
#define Delay10us(us) Delayl10TCYx(((INSTR_FREQ/1000000)*us))
#define DelayMs{ms)

Delay 1KTCYx((((INSTR_FREQ/1000)*ms)/1000})

#elif defined(__C30_) || defined(__C32__)
void Delay10us{unsigned int dwCount);
void DelayMs(unsigned short ms);

#else
#define Delay10us(x) \
{
unsigned long _dcnt; \
_dent=x*((unsigned long)(0.00001/(1. O/lNSTR _FREQY/6));
while(_dcnt--);
}
void DelayMs(WORD ms),
#endif

#endif
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// Program : Block Language

// Description : Generic Type Definitions

1/ Frequency :9.6 MHz at PLL 4x

// Filename : GenericTypeDefs.h

/1 C compiler : C30 Compiler by Microchip Technology

/

1

#ifndef _ GENERIC_TYPE_DEFS_H_
#define __GENERIC_TYPE_DEFS_H_

typedef enum _BOOL { FALSE = 0, TRUE } BOOL; /' Undefined size

typedef unsigned char BYTE;

typedef unsigned short int WORD;
typedef unsigned long DWORD:;
typedef unsigned long long QWORD;
typedef signed char CHAR;
typedef signed short int SHORT;

typedef signed long LONG;
typedef signed long long LONGLONG;
typedef union _BYTE_VAL

BYTE Val;

struct

{
unsigned char b0:1;
unsigned char b1:1;
unsigned char b2:1;
unsigned char b3:1;
unsigned char b4:1;
unsigned char b5:1;
unsigned char b6:1;
unsigned char b7:1;

} bits;

} BYTE_VAL;

typedef union _CHAR_VAL

CHAR Val;

struct

{
unsigned char b0:1;
unsigned char b1:1;
unsigned char b2:1;
unsigned char b3:1;
unsighed char b4:1;
unsigned char b5:1;
unsigned char b6:1;
unsigned char b7:1;

} bits;

} CHAR_VAL;

typedef union _WORD_VAL
WORD Vval;
BYTE v[2];
struct

BYTE LB;

// 8-bit unsigned

/f 16-bit unsigned
// 32-bit unsigned
/1 64-bit unsigned
/I 8-bit sighed

/1 16-bit signed
{1 32-bit signed

/1 64-bit signed



BYTE HB;

} byte;

struct

{
unsigned char bQ:1;
unsigned char b1:1;
unsigned char b2:1;
unsigned char b3:1;
unsigned char b4:1;
unsigned char b5:1;
unsigned char b6:1;
unsigned char b7:1;
unsigned char b8:1;
unsigned char b9:1;
unsigned char b10:1;
unsighed char b11:1;
unsigned char b12:1;
unsigned char b13:1;
unsigned char b14:1;
unsigned char b15:1;

} bits;

} WORD_VAL;

typedef union _SHORT_VAL
{

SHORT Val;

BYTE v[2];

struct

BYTE LB;
BYTE HRB;

} byte;

struct

{
unsigned char b0:1;
unsigned char b1:1;
unsigned char b2:1;
unsigned char b3:1;
unsigned char b4:1;
unsigned char b5:1;
unsigned char b6:1;
unsigned char b7:1;
unsigned char b8:1;
unsigned char b9:1;
unsigned char b10:1;
unsigned char b11:1;
unsigned char b12:1;
unsigned char b13:1,
unsigned char b14:1;
unsigned char b15:1;

} bits;

} SHORT_VAL;

typedef union _DWORD_VAL
{
DWORD Val;
WORD wi2];
BYTE v[4];
struct

WORD LW,



WORD HW;
} word;
struct

BYTE LB;
BYTE HB;
BYTE UB;
BYTE MB;

} byte;

struct

{
unsigned char b0:1;
unsigned char b1:1;
unsigned char b2:1;
unsigned char b3:1;
unsigned char b4:1;
unsigned char b5:1;
unsigned char b6:1;
unsigned char b7:1;
unsigned char b8:1;
unsigned char b9:1;
unsigned char b10:1;
unsigned char b11:1;
unsigned char b12:1;
unsigned char b13:1;
unsigned char b14:1;
unsigned char b15:1;
unsigned char b16:1;
unsigned char b17:1;
unsigned char b18:1;
unsigned char b19:1;
unsigned char b20:1;
unsigned char b21:1;
unsigned char b22:1;
unsigned char b23:1;
unsigned char b24:1;
unsigned char b25:1;
unsigned char b26:1;
unsigned char b27:1;
unsigned char b28:1;
unsigned char b29:1;
unsigned char b30:1;
unsigned char b31:1;

} bits;

} DWCRD_VAL;

typedef union _LONG_VAL
{
LONG Val
WORD wi2];
BYTE v[4];
struct

WORD LW,
WORD HW;
} word;
struct

BYTE LB;
BYTE HB;
BYTE UB;



BYTE MB;

} byte;

struct

{
unsigned char b0:1;
unsigned char b1:1;
unsigned char b2:1;
unsigned char b3:1;
unsigned char b4:1;
unsigned char b5:1;
unsigned char b6:1;
unsigned char b7:1;
unsigned char b8:1;
unsigned char b9:1;
unsigned char b10:1;
unsigned char b11:1;
unsigned char b12:1;
unsigned char b13:1;
unsigned char b14:1;
unsigned char b15:1;
unsigned char b16:1;
unsigned char b17:1;
unsigned char b18:1;
unsigned char b19:1;
unsigned char b20:1;
unsigned char b21:1;
unsigned char b22:1;
unsigned char b23:1;
unsigned char b24:1;
unsigned char b25:1;
unsigned char b26:1;
unsigned char b27:1;
unsigned char b28:1;
unsigned char b29:1;
unsigned char b30:1;
unsigned char b31:1;

} bits;

} LONG_VAL;

typedef union _QWORD_VAL
{
QWORD Val;
DWORD d[2];
WORD wi4];
BYTE v[8];
struct

DWORD LD;
DWORD HD;
} dword;
struct

WORD LW,
WORD HW,
WORD UW;
WORD MW;

} word;

struct

{
unsigned char b0:1;
unsigned char b1:1;



unsigned char b2:1;

unsigned char b3:1;

unsigned char b4:1;

unsigned char b5:1;

unsigned char b6:1;

unsigned char b7:1;

unsigned char b8:1;

unsigned char b9:1;

unsigned char b10:1;
unsigned char b11:1;
unsigned char b12:1;
unsigned char b13:1;
unsigned char b14:1;
unsigned char b15:1;
unsigned char b16:1;
unsigned char b17:1;
unsigned char b18:1;
unsigned char b19:1;
unsigned char b20:1;
unsigned char b21:1;
unsigned char b22:1;
unsigned char b23:1;
unsigned char b24:1;
unsigned char b25:1;
unsigned char b26:1;
unsigned char b27:1;
unsigned char b28:1;
unsigned char b29:1;
unsigned char b30:1;
unsigned char b31:1;
unsigned char b32:1;
unsigned char b33:1;
unsigned char b34:1;
unsigned char b35:1;
unsigned char b36:1;
unsigned char b37:1;
unsigned char b38:1;
unsigned char b39:1;
unsigned char b40:1;
unsigned char b41:1;
unsigned char b42:1;
unsigned char b43:1;
unsigned char b44:1;
unsigned char b45:1;
unsigned char b46:1;
unsigned char b47:1;
unsigned char b48:1;
unsigned char b49:1;
unsigned char b50:1;
unsigned char b51:1;
unsigned char b52:1;
unsigned char b53:1;
unsigned char b54;1;
unsigned char b55:1;
unsigned char b56:1;
unsigned char b57:1;
unsigned char b58:1;
unsigned char b59:1;
unsigned char b60:1;
unsigned char b61:1;
unsigned char b62:1;
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unsigned char b63:1;
} bits;
} QWORD_VAL,;
#endif //__GENERIC_TYPE _DEFS_H_
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