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ONSOZ

Projemizde, giiniin herhangi bir aninda giines 1sinlarini en dik sekilde alacak
bi¢imde panelin hareket etmesini saglayacak bir sistem gerceklestirdik. Bu sistem mikro
kontroldr, gii¢ elektronigi elemanlar1 ve mekanik sistemlerin birlestirilmesiyle

olusturulmustur.

Bir¢ok kaynagi inceleyip, prototipini tasarladigimiz bu diizenegin olugsmasinda
bize biiyiik destek veren sayin Do¢.Dr. Nurettin UMURKAN hocamiza, mekanik
diizenegin olusmasinda yardimlarin esirgemeyen Ilhan KUCUK ’e, elektronik bilgisiyle

bize biiylik destek olan Levent BASARAN’a sonsuz tesekkiirlerimizi sunariz



OZET

Bu proje calismasinda, giin icinde herhangi bir anda giinesi siirekli olarak iki
eksende takip ederek giines 1sinlarini en dik sekilde alacak bir sistem tasarlandi. Projede
otomatik kontrol sistemleri, mekanik ve gii¢ elektronigi gibi ¢caligma alanlarina ait bir
cok teknikten yararlanilmistir..

Gergeklestirilen projede giin icinde giinesin sisteme gore olan konumu her an
sensorlerden alinan bilgiler dogrultusunda yazilim aracilifiyla algilanmakta daha sonra
PIC16F877 mikrokontrolor kullanilarak tespit edilen konuma gore mekanik sistem
iizerinde bulunan iki adet step motoruna uygun sinyaller gonderilerek giinesin takip
edilmesi islemi gerceklestirilmistir.

Sensor olarak kullanilan LDR’ler fizerlerine gelen 1s18a belirli miktarda
gecirirler. Bu bilgiler mikrokontroloriin analog girislerine verilir.PIC’in igine atilan
yazilim dahilinde karsilastirma yapilarak step motorlarin donmesi i¢in gerekli pulselar
motorun giris uglara verilir. Boylece giines panelimizin giinesten maksimum sekilde
yararlanmas1 saglanir. Ayrica LDR’ler den aliman bu bilgiler LCD ekran {izerine

yazilarak motorun hareketi gdzlenmis olur.



ABSTRACT

In this project, a system was designed that follows the sun everyminute in a day
in two axis so can be observe the sun rays in normal angle. In this project, we utilized
auto-control systems, mecanic and power electronic systems.

In project, we know the position of panel in a day by taking signals from LDR’s.
According to signal comes from LDR’s PIC16F877 microcontroller can find the sun
position. The movement of mecanical system is performed by two step motors. We can
move the motors by usisng software which exported to PIC. On the other hand a LCD is
used to display these position values everytime we need.

The system outlined in this report proved to be successful in maximising the
energy received from the sun. Although it is not the only solution available, it is
however, the most efficient given the time, budget and material restrictions involved

with an undergraduate thesis.



1.GIRIS

Cevre kirliligindeki artis glinlimiizde yenilenebilir enerji kaynaklarina olan ilgiyi
giderek arttirmaktadir. Ote yandan enerji kullanimindaki artisin  karsilanmast,
tiikenmekte olan fosil yakitlar ve kullanilsa da kullanilmasa da yalniz niikleer yakitlarla
miimkiin goriilmemekte ve anacak yenilenebilir enerjilerin kullanilmas1 ve enerji
kullanim1 veriminin arttirilmasi sartlarina bagli olmaktadir.

Elektrik enerjisi iiretiminde en ¢ok kullanilan yontem komiir gibi fosil yakitlarin
yakilmasi ile gergeklestirilir. Fakat fosil yakitlarin yakilmasi ile ortaya ¢ikan
karbondioksit gazi sebebiyle meydana gelen sera etkisi sebebiyle kiiresel 1sinma olay1
ortaya c¢ikar. Fotovoltaikler c¢evre Kkirletici etki olusturmayan enerji iiretim
seceneklerinin baginda gelmektedir.

Giines enerjisinin alternatif bir enerji kaynag1 olarak ¢ekiciliginin artmasindaki
diger faktorler giines pillerinin yiiksek giivenilirligi, kararli performans artis1 ve tiretim
masraflarinin azaltilmasi ve diger bir husus olarak giines pillerinin yakit giderine sahip
olmamasidir.

Diinyada artan enerji ihtiyacini karsilamak i¢in giines enerjisinin alternatif bir
enerji kaynagi olarak kullanilmasindan 6nce giines pillerinin verimliliginin artirilmasi
gerekmektedir.

Gilinlimiizde normal boyutlardaki bir giines pilinin ortalama verimi sadece kiigiik
giiclii ticari aygitlara (hesap makinesi ve oyuncaklar gibi) yetecek miktardadir. Daha
biliyiik gii¢ isteyen cihazlar1 besleyebilmek icin daha biiyiik boyutlu giines panelleri
gerekmektedir. Fakat bunlarin biiylik boyutlu olmalar1 uygulamalarda sorun
yaratmaktadir. Panelin boyutunu arttirmaktansa her bir giines pilinin verimini arttirmak
daha mantiklidir.

Glines pilinin verimliligi iki ana etkene baghdir;
1) Hiicre verimliligi

2) Hiicre tizerindeki kaynak 1ginim siddeti

Glines pillerinin tretilmesinde kullanilan materyaller hiicre verimliligini sinirlayan

faktorlerin basinda gelmektedir. Bu verimliligin arttirilmasin1 zorlastirmakta ve bu



sebeple hiicrenin tiim performansini sinirlamaktadir. Buna karsin pil {izerine diisen 1s1n
miktarinin arttirilmasi daha kolay bir yontemdir.
Giines pilinin lizerine diisen 151nmim siddetinin arttirilmasinda 3 yontem
kullanilmaktadir. Bunlar;
1) Giinesten gelen 1sinlarin sabit hiicre tizerine odaklanmast
2) Sabit algoritma kullanilarak giinesin konumunun izlenmesi

3) Giines konumunun dinamik sistemler kullanilarak izlenmesi

Yapilan projede 3. yontem kullanilarak giinesin iki eksende takip edilmesi islemi

gerceklestirilmigtir.
2. TASARIM ASAMASI

Projenin tasarim agsamasi 3 ana boliimden olusmaktadir. Bunlar;
* Mekanik diizenegin olusturulmasi: Yatay ve dikey hareketi saglayan 2 step
motor, sensOrlerin ve siiriicli devrelerinin bulundugu ana kontrol karti, disliler ve
aktarma elemanlar1 sistemin mekanik tasarimini kapsamaktadir.
* Kontrol sistemi: Bu boliimde mekanik sistemin iki temel hareketinin kontrolii
amaglanmistir. Bu hareketler dogu-bat1 ve kuzey-giiney hareketleridir. Sensor ve
bu sensdrlerden alinan konum bilgilerinin degerlendirilmesi incelenmistir.
* Algoritma ve program: Mekanik sistemin tiim hareketlerinin kontrolii i¢in
mikro kontroldr kullanilmistir. Sistem hareketlerini bir algoritma dogrultusunda
yapmaktadir. Tasarim sirasinda bu algoritma esnek tutulmus ve giinesin en az
hareketle bulunmasi1 amaglanmustir.
2.1. Mekanik diizenek

Mekanik sistem yatay-dikey ve saga-sol hareketlerinin saglayacak 2 adet step
motor ve bunlarin hareketlerini panele aktaracak olan dislilerden olugmaktadir. Yapilan
hesaplara gore yaklasik 20W’lik bir giines panelini tasiyabilecek biiyiikliikte ve glicte
bir sistem tasarlanmigtir. LDR’lerden gelen voltaj bilgisi mikro kontroloriin analog
giriglerine verilmistir ve hazirlanan yazilim sayesinde bu voltaj bilgilerine gore step
motor uglarina darbe uygulanmistir. PIC16F877 nin analog c¢ikislar1 step motorlari
dondiirmek i¢in gerekli olan akimi veremeyeceginden dolayr 2 motor i¢inde birer

siirlicli devresi tasarlanmistir ve bu devreler ana kontrol kartinin i¢cinde bulunmaktadir.



Sekil 2.1 Sistemimizin mekanik tasarimi

Sekil 2.2 Sistemde motorlarin doniis hareketini panele aktaracak alan disliler
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Sekil 2.3 Kuzey-giiney motorunun doniisliniin panele aktarilmasini saglayan disli grubu

2.1.1 Step motorlar

Sekil 2.4 Step motor

Step motorlar (adim motorlar1), girislerine uygulanan darbe dizilerine karsilik
(bu, dijital, sayisal giris olarak da ifade edilebilir...), analog donme hareketi yapabilen
elektromagnetik elemanlardir. Bu 6zellikleri nedeniyle “dijital makine olarak da
taninan adim motorlari, dijital sistemlerde kullanilirken biiytlik kolayliklar saglarlar.
Adim motorlari, adindan da anlasilacagi gibi belirli adimlarla hareket ederek rotorun
acisal konumunu degistirirler. Bu adimlar, motor sargilarina uygun sinyaller
gonderilerek kontrol edilir. Herhangi bir uyartimda, rotorun yapacagi hareketin ne kadar
olacagi, motorun adim agisina baglidir. Adim agis1, motorun yapisina bagli olarak 90,
45,18, 7,5, 1,8... derece veya ¢ok daha degisik agilarda olabilir. Motora uygulanacak
sinyallerin frekans1 degistirilerek motorun hizi1 da kontrol edilebilir. Adim motorlariin
doniis yonii ise, uygulanan sinyallerin siras1 degistirilerek, saat ibresi yoniinde (CW)

veya saat ibresinin tersi yoniinde (CCW) olabilir.
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2.1.1.1 Step motorlarin kullanim alanlan

Step motorlar uzun yillardir var olmalarina ragmen ticari olarak kullanilmalari
ancak 1960’11 yillarda yiiksek seviyeli dogru akimlar1 anahtarlayabilen transistorlerin
iretimine baslanmasiyla yaygmlagmistir. 1970’1i y1llardan beri dijital elektronikteki ve
mikroislemci teknolojisindeki gelismelerle birlikte adim motorlarinin kullanimi giderek
caziplesmekte ve tiim diinyada bu motorlarin iiretim ve uygulamalariyla ilgili gelistirme
caligmalar1 yapilmaktadir.

Giiniimiizde adim motorlar1 endiistride bir¢ok kontrol sistemlerinde, hassas
konum kontrolii yapmak amaciyla kullanilmaktadir. En ¢ok yazicilar (printer), ¢iziciler
(plotter), disket siirtictiler (floppy driver), harddisk stiriiciiler ( harddisk driver), kart
okuyucular... vb gibi bilgisayar ¢evre cihazlarinda bu elemanlardan yararlanilmaktadir.
Ayrica sayisal kontrol sistemlerinde, CNC tezgahlarda, proses kontrol sistemlerinde,
robot teknolojisinde (milimetrik hareketlerin kontroliinde) ve uzay endiistrisine ait
bir¢ok sistemde adim motorlari tahrik eleman1 olarak yer almaktadir.
2.1.1.2 Step motorlarin avantajlar:

Step motorlarin bu kadar ¢ok kullanim alan1 bulmasinin nedeni bu motorlarin
bazi avantajlara sahip olmasidir. Bu avantajlar asagidaki gibi siralanabilir.

* Step motorlar dijital giris isaretlerine cevap verirler, bu nedenle mikroislemci
veya bilgisayarlarla kontrol icin ideal elemanlardir.

* Step motorlarin hangi yone donecegi, devir sayisi, doniis hiz1 gibi degerlerin
mikroislemci veya bilgisayar yardimi ile kontrol edilebilmesi, her an bu
motorlarin doniis yonii, hizi ve konumunun bilinebilmesini saglamaktadir. Bu
ozelliklerinden dolay1 step motorlar ile ¢ok hassas konum kontrolii yapilabilir.

* Step motorlarin dijital girislere cevap vermesi, geri beslemeye ihtiyag
duyulmaksizin agik ¢cevrim caligtirilabilmesini saglamaktadir. Yani agik ¢evrim
calistirilan bir adim motoru ile hiz, ivme ve konum kontrolii daha basit ve daha
az maliyetle gerceklestirilebilir. Boylece alisilmis kararsizlik problemlerinin de
oOniine gegilmis olur.

* Step motorlar, giris isaretlerinin frekansina bagl olarak ¢ok genis bir hiz

araliginda siiriilebilirler.
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* Step motorlar, herhangi bir hasara yol agmadan defalarca durdurulup
calistirilabilirler.(Siirerken aniden durdurma ya da aniden ters yonde siirme
istegine kars1 miikkemmel cevap verebilirler.)

* Asin yiiklenmeden hasar gormezler, oldukca dayaniklidirlar.

* Her yeni adimla artan (kiimiilatif) konum hatalar1 yoktur.

* Mekanik yapis1 basit oldugundan bakim gerektirmezler.

* Yaglanma ve kirlenme problemleri yoktur.

2.1.1.3 Step motorlarin dezavantajlar:
Step motorlarin biitiin bu avantajlarina karsilik baz1 dezavantajlar1 da agagidaki gibi
siralanabilir.

e Adim agilari sabit oldugundan rotordan alinan hareket siirekli degil darbelidir.

» Klasik siiriiciilerle kullanildiklarinda verimleri diistiktiir.

* Adim cevaplari nispeten biiyilik agim ve salinimlidir.

* Yiiksek eylemsizlikli yiiklerde yetenekleri sinirlidir.

* Siirtlinme kaynakli ytikler, hata kiimiilatif olmasa dahi acik ¢evrim ¢alismada
konum hatas1 meydana getirebilirler.

» Elde edilebilecek ¢ikis giicli ve momenti sinirlidir.

+ lyi kontrol edilmezse rezonans meydana gelebilir.

* Oldukga yiiksek hizlarda ¢alistirmak pek kolay degildir.

2.1.1.4 Step motorlara ait baz1 6nemli kavramlar
Step motorlara ait baz1 6nemli kavramlar bu béliimde anlatilmistir.

2.1.1.4.1 Adim Tepkisi / Tek Adim Tepkisi / Cevap Siiresi / (Single Step Response)

AGI

ZAMAN

|
|
|
1
t T

Sekil 2.5 Step motorlarin adim tepkisi
Motor fazlarindan biri uyarilmis durumdaysa, motor kararli bir adim

konumundadir. Bu fazin uyartimi kesilip yeni bir faz uyartilirsa rotor bir adim atacaktir.
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Rotor konumunun zamana gore degisimi “tek adim tepkisi” olarak tanimlanir. Bir baska
deyisle motorun girisine bir komut pals1 (sinyali) uygulandiktan sonra motorun adimlara
cevap vermek i¢in gerekli olarak aldigi zamana (T) “tek adim tepkisi”, “adim tepkisi”
ya da “cevap siiresi” denir. Bu siire hem motor parametrelerine hem de motorun siiriicii
devresine baglidir ve yaklasik olarak milisaniye civarlarindadir.

Tek adim tepkisi, motorun adim hareketinin hizini, tepkinin asim ve salinim miktarini,
adim ac¢isinin hassasligini veren 6nemli bir parametredir.

Adim motorlarindan maksimum performans elde edebilmek i¢in tek adim tepkisindeki
asim ve salinimlarin azaltilmasi ve yerlesme zamaninin kisaltilmast gerekmektedir. Bu
nedenle tek adim tepkisinin iyilestirilmesi adim motorlarinin kontroliinde ¢ok biiyiik
Ooneme sahiptir.

Motora uygulanan giris darbeleri ile ¢ikis hareketi arasindaki senkronizasyonu
bozmamak i¢in, siirme esnasinda iki darbe arasindaki siire, cevap siiresinden daha kisa
olmamalidir. Dolayisiyla adim motorunun cevap siiresinin kisaltilabilmesi, motorun
daha hizli adim atabilmesini saglayacaktir.

Adim motorlarmin cevap davraniglarinda dikkat edilmesi gereken diger bir
nokta da yaptiklart asimin(overshoot) ve osilasyonun miktaridir. Adim motorlari,
bilgisayar sistemlerinde veya bilgisayarla kontrolii gerektiren hassas sistemlerde
kullanildiginda, asim ve osilasyon sistemi kotii yonde etkileyen ve 6nemli boyutta
hatalara sebep olan bir davranistir.
2.1.1.4.2. Adim Orani (Stepping Rate / Starting Pulse Rate)

Bir saniyede rotorun yapabildigi adim sayisidir. Bu adim sayilari, tipik olarak
saniyede 300 ila 800 arasindadir.
2.1.1.4.3. Adim Agisi (Step Angle)

Motora bir tek pals uygulandiginda rotorun dondiigii agidir. Yapimer firmalar,
degisen sayilarda rotor ve stator sargilari ile ¢esitli agilarda adim motorlar
yapmaktadirlar.
2.1.1.4.4. Adim Agis1 Dogrulugu (Step Angle Accuracy)

Rotorun yaptig1 her bir adimdaki hata miktarini gosterir. Bu parametre
genellikle bir yiizde ile verilir. Rotor bir adim dondiigiinde meydana gelen toplam hata

oranini gdsteren bu parametrenin yazilmasi dnemlidir. Bu hata degeri
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kiimiilatif(birikimli) degildir. Yani rotorun yaptig1 her adim ile bu hata miktari
toplanarak gitmez. Rotorun gergek hizi adim agis1 ve adim hizina baghidir.
2.1.1.4.5. Coziiniirliik

Coziiniirlik, donen motorlar i¢in adim agisi(derece), lineer motorlar igin ise
adim uzunlugu(mm) olarak tanimlanir. Bu sabit deger, liretim sirasinda tespit edilen bir
biiyiikliiktiir. Bir adim motorunun adim biiytikligi, ¢esitli uyartim metotlari ile
degistirilebilir. Mesela yarim adim ¢aligsmada, adim biiyiikliigii normal degerinin
yarisina indirilir.

2.1.1.4.6. Overshoot

REVIORR OGRS VONSTT
-5

Pozisvons | HJ

pozIsvon: H:} _________

POREIS YIRS | |: HI ]
lu i

b LAMAN

|
1
:
t, I,

Sekil 2.6 Step motorun rotor pozisyonu-zaman egrisi

Step motora gonderilen palslarin frekansi arttirilirsa, step motorun adimlari
hizlanir ancak adimlariin hizlanmastyla step motor istenmeyen bir karakteristik
gosterir. Buna “overshoot” denir. Bu durum yandaki sekilde goriilmektedir.

Motorun rotoru “Pozisyonl” ve “t,” aninda durmaktadir. “t,”” aninda uygun
stator sargisina gii¢ uygulanmistir. Bu uygulama rotorun “Pozisyon2” ye donmesini
saglar. Rotor “Pozisyon2” de tam olarak durmaz ¢iinkii bir donme momenti vardir.
Bundan dolay1 dénmek isteyecektir. Rotor biraz daha déner. Buna “overshoot” denir. iki
kutup arasindaki magnetik iligkiden dolayi rotor tekrar geri doner ama yine bir miktar
“overshoot” meydana gelir. Rotorun hareketi kesin ve net olmayacagindan tam durmasi
istenen yerde duramayacaktir. Kutuplarin manyetik etkisinden dolay1 geri gelip yerinde
durmasi gerekirken fazla donerek tekrar istenmeyen bir durum meydana gelir. Yani rotor
basit harmonik hareket ya da soniimlii osilasyon yapar. Neticede motora pals
uygulandiktan sonra rotorun durmasi bir miktar zaman alir. Rotorun durmasi i¢in gegen
zamana “oturma(yerlesme) zamani (settling-time)” denir. Baz1 devrelerde rotorun
durmasinin ¢abuk olmasi istenir. Bunun yapilabilmesi i¢in bazi islemlere ihtiyag vardir.

Bu isleme “damping” denir.
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2.1.1.4.7. Step Motor Tork Parametreleri

Doénme momentine ‘Tork’ denir. Tork, elektrik devrelerindeki elektrik
potansiyeline, milin agisal hiz1 da elektrik akimina benzetilebilir. Nasil elektrik
devrelerindeki direng potansiyel etkisinde akimi sinirlarsa, mekanik devrelerde de
stirtlinme kuvvetleri milin tork etkisinde agisal hizina sinir getirir. Bir elektrik
devresinde akii, potansiyel kaynagidir ayni sekilde mekanik sistemlerde de motor, tork
kaynagidir. Motor mili, tork etkisinde donmeye zorlanir.
Bir akiiden ¢ekilen akimi sifirdan itibaren arttirirsak, akiiniin i¢ direncinden dolay1 akim
arttik¢a akii voltaji diiser. Benzer olarak bir motorun milinden alinan devir arttik¢a
motorun verdigi tork diiser.

Elektrik devrelerinde akim ve gerilimin ¢arpimi, diizgiin harekette ise bir
nesneye etkiyen kuvvet ile nesnenin hizinin ¢arpim giicii verirken, motorda tork ile

acisal hizin carpimi mekanik giicii verir.

P=1xV ( Giig = Akim x Gerilim ) (2.1)
P=F x V ( Gii¢ = Kuvvet x Hiz) (2.2)
P =T, x w, (Mekanik Gii¢ = Tork x Acisal Hiz ) (2.3)
Tw =F x r (D6nme Momenti [Tork] = Kuvvet x Yol ) (2.4)

Bir motordan, herhangi bir devirde beklenen torkun biiyiikliigii, motorun giicii
ile orantilidir. Sabit gii¢ altinda itme kuvveti artarken hiz diiser, hiz artarken ise itme
kuvveti diiser ve dolayisiyla tork da diiser.

Step motor kataloglarinda dort ¢esit tork parametresine rastlanilir. Bu
parametreler genellikle tork-hiz grafikleriyle birlikte kataloglarda sunulur.

a. Detent Torque  (Yiiksiliz ve Enerjisiz Tutma Torku)

b. Holding Torque (Yiiksliz ve Enerjili Tutma Torku)

c. Pullin Torque  (Kalkistaki Maksimum Yiik Momenti)

d. Pull Out Torque (Siirekli Rejimdeki Maksimum Yiik Momenti)
a. Detent Torque (Yiiksiiz ve Enerj i siz Tutma Torku)

Detent Torque, motor enerjisiz iken rotor stator dislerindeki etkilesimden
dolay1 olusan tork demektir. Diger bir ifadeyle sargilara besleme gerilimi
uygulanmiyorken, step motor saftin1 dondiirmek icin gerekli olan maksimum tork
miktar1 demektir. Bu parametre step motor tipine gore degisir.

b. Holding Torque (Yiiksiiz ve Enerjili Tutma Torku)
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Holding Torque, “tutma torku” ya da “statik tork™ olarak da bilinir. Sargilardan
sadece birisinden nominal degerde akim akitiliyorken milden alinan tork demektir.
Diger bir ifadeyle enerjili halde motor duruyorken {iiretilen maksimum tork miktaridir.
Tutma torku bir adim motorunun en temel moment karakteristigidir ve pratik olarak su

sekilde ol¢iilebilir.

Sekil 2.7 Motor mil baglantisi

Motor miline sekilde goriildiigii gibi agirliksiz bir cubuk baglanir ve ¢ubugun
yatayla sifir derece ag1 yapmasi saglanir. Motor sargisindan nominal degerde akim
akitilir. Sekildeki yesil agirlik cubugun en ucuna oturtulur ve degisik agirliktaki
kiitlelerle denenerek hangi agirliktan sonra motor mili sapma yapiyor tespit edilir.
Cubugun boyu L ve Kiitlenin agirligt M olmasi durumunda;

Tutma Torku = (N.m) =L x M x (m) x Kg) x 9,81 (Yercekimi Ivmesi) (N/Kg)  (2.5)

Ornegin Enerjili motorda, 10cm lik gubuk ucuna 250gr lik agirlik kondugunda
mil agag1 ya da yukariya kaymiyorsa olusan tork T = 0.1 x 0.25 * 9.81 = 0.245 Nm dir.
Sonucun Amerikan sistemindeki karsiligi: 1Nm=141,6 ozf inc ise T=34,7 ozf inc (onz
forse inc) olur.

c. Pullin Torque (Kalkistaki Maksimum Yiik Momenti)

Ozellikle acik dongiilii sistemlerde duran bir sistemi istenen pozisyona
getirebilmek i¢in motora uygulanan uyartim darbelerinin motor tarafindan hig
kacirilmadan takip edilmesini saglamak ¢ok onemlidir. Fakat uygulanan uyartim
sinyallerin siklig1, motorun miline bagl yiikii sifir hizindan itibaren kaldirip
hizlandirmasina izin vermeyebilir. Bu yiizden adim motorlar1 i¢in, kalkista maksimum
ylik momenti egrileri tanimlanir.

d. Pull Out Torque (Siirekli Rejimdeki Maksimum Yiik Momenti)
Bu parametre de motor hizina bagl olarak degiseceginden siirekli rejimde

maksimum yiik momenti egrisinden bahsedilir.
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2.1.1.4.7.1 Tork - Hiz Grafikleri

Holding Tork Rejimde
Max. Yiik
Momenti
Egrisi

Kalkista
Maksimum Yiik
Momenti Egrisi

Calisma
Bélgesi

Hiz

Sekil 2.8 Tork — Hiz Grafigi

Siirekli rejimde maksimum yiik momenti/ hiz egrisi herhangi bir sabit doniis
hizinda, rotor hareketinin giris darbe dizisiyle olan senkronizasyonunu bozmadan ve
rotorun durmasina neden olmadan siirekli halde motor miline uygulanabilecek
maksimum yiik momentini verir.

Bu moment ayn1 zamanda, s6z konusu hizda motorda meydana gelecek
maksimum moment anlamina da gelmektedir.

Klasik motorlarda bu egriye karsilik gelebilecek bir karakteristik yoktur.
Maksimum ylik momenti egrisi ¢aligma noktalarini gostermedigi gibi bir transfer
fonksiyonu egrisi de degildir. Sadece, ¢alisma bolgesini sinirlar. Bu egrinin sinirladigi
bolge i¢inde herhangi bir noktada motor giris darbe dizilerini kaybetmeden ve durma
tehlikesi olmadan ilgili hiz ve yiik momenti ile ¢alisir. Siirlarin disina ¢ikildiginda bu
durum degisebilir.
2.1.1.4.8. Etiket Voltajimin Anlami
Etikette belirtilen voltaj rotor hareketsizken tutma torkunun olusturulmasi i¢in gerekli
voltaj degeridir. Bu voltaj degeri etiket akimina bdliiniirse ilgilenilen fazin sicak sargi
direnci bulunmus olur. Etiket akiminin iistiine ¢ikilmamasi gerekir.
2.1.1.5. Step motor c¢esitleri
Kullanimda olan bir¢ok elektrik motorunda oldugu gibi step motorlar da makinenin
yapisina ve ¢aligmasina gore siiflandirilabilir.

Step motorlar i¢in ilk giinlerden bu yana bir¢ok degisik tasarim yapilmistir. Bu
motorlarin kayda deger bir moment iiretebilmeleri i¢in hem rotor hem de statorlari

onemli miktarda magnetik aki tastyabilecek yapida olmalidir. Bu nedenle de
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olabildigince ¢ok sayida demir dis ile ¢evrili olmalar1 gerekmektedir. Giiniimiizde hem
bu 6zelligi tagiyip, hem de ticari bakimdan kullanilabilecek nitelikteki step motorlarin
baslicalar Degisken Reliiktansli, Sabit Miknatishi ve Hibrid step motorlardir. Temelde
bunlar ayni tiirden cihazlaridir, ama farkli yapim yontemlerinden kaynaklanan farkli
karakteristikleri belli bir uygulama i¢in step motor segilirken 6nem kazanir. Diger tiir
step motorlar, bu Ti¢ tip step motorlarin varyasyonlar1 olarak tanimlanabilirler.

Step motorlarin en belirgin 6zelligi, girisine uygulanan uyarma darbelerin, “adim”
olarak tam tanimlanmis rotor konumlarina doniistiirmesidir. Rotorun hassas konumlama
yapmast, hareketli ve sabit pargalar iizerindeki demir diglerin magnetik olarak karsilikli

gelmesi, dizilmesi ile miimkiindiir.

2.1.1.5.1. Sabit Miknatish (Permanent Magnet, PM) Step Motorlar
] 0
L 1
P N
° U
Sekil 2.9

Sabit miknatish step motorlardaki rotor, sabit miknatistan olusur. Bu tip
motorlarin rotorlarinda dis bulunmaz. Yukaridaki sekillerde de goriildiigii gibi iki farkl
yapida (“disk” ya da “tin-can” yapis1) rotor yapilart mevcuttur. Stator yapilari, degisken

reliiktansli step motorlarin stator yapilariyla aynidir.

Fuxl L

i Tazid
Sekil 2.10 4 fazli bir step motor
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Basit olarak 4-fazli sabit miknatisl bir step motor 6rnegi yandaki sekilde
gosterilmistir. Iki kutuplu sabit miknatish rotor, oyuklu 4(dért) kutuplu stator iginde
doner.

Burada C ile adlandirilan terminal, her bir fazin birer uglarinin birlestirilerek
gii¢c kaynaginin pozitif ucuna baglandig: ortak ugtur. Eger fazlar Fazl, Faz2, Faz3, Faz4
sirastyla uyartilirsa; rotor saat ibresi yoniinde (CW) hareket edecektir. Bu motorda, adim
acisiin 90° oldugu acik¢a goriilmektedir.

Kiigiik boyutlu sabit miknatish rotorda ¢ok sayida kutup olusturmak zor
oldugundan bu tip motorlarda adim genisligi 30-90 derece arasindadir. Bu tiir
motorlarin momenti digerlerine gore oldukca diisiiktiir.
2.1.1.5.2. Degisken Reliiktansh (Variable Reluctance, VR) Step Motorlar

Degisken reliiktansli step motorlar, sabit miknatisl step motorlar gibi bir kag
kutbu olan statora sahiptirler. Bu motorlari sabit miknatisli step motorlardan ayiran en

onemli fark rotorlarinda sabit miknatisin olmamasidir. Ayrica rotorlar1 da disli yapidadar.

F1'sar@s1
Stator

Sekil 2.11 3fazli degisken reliiktansh step motor

Yukaridaki sekilde tig-fazli degisken reliiktansli step motorun kesit goriiniisii
verilmistir.

Bu tiir motorlarda rotor ve stator dislerinin sayis1 ayni degildir. Sekildeki
motorda rotor 4, stator 6 dise sahiptir. Bir faz uyarildiginda asil askiy1 sadece iki rotor
disi tasir. Bu arada diger rotor dis ¢ifti ise uyarilmamis stator dislerinin tam ortasindadir.
Eger uyarilan fazlarda degisiklik yapilirsa, yeni uyarilan stator faziyla kars1 karsiya
gelecek olan rotor digleri bu disler olacaktir.

Degisken reliiktansli motorun stator ve rotor disleri arasindaki hava araligi,
kiigiik ¢capli rotordan miimkiin oldugunca biiyiik tork iiretebilmek ve konumlamada

yiiksek dogruluk elde edebilmek i¢in miimkiin mertebe kii¢iik tutulmalidir. Hava araligi
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digerinden biraz daha biiyiik olan iki step motora ayn1 degerde manyetik kuvvet
uygulandiginda, kiiciik hava aralig1 yiiksek torku iireten manyetik akiy1 verecektir ve
ayrica rotora disaridan bir kuvvet uygulandiginda kiigiik araligin denge pozisyonundan
uzaklagmasinin da az olacagi aciktir. Modern motorlarda bu aralik 30 ila 100 pm’dir.
Bu tip motorlarda rotor, manyetize olmamali hafif ve kii¢iik boyutlu
yapilmalidir. Rotor 6l¢iilerinin kii¢iik yapilmasi eylemsizlik momentinin de kiigtik
olmasin1 saglar. Boylece uygulanan gerilimin meydana getirecegi moment sebebiyle
rotor ¢ok ¢abuk hareketlenir. Degisken reliiktansh step motorlarin baglama, durma ve
adimlari, sabit miknatisl step motorlardan daha hizhdir.
2.1.1.5.3. Hibrid Step Motorlar
Hibrid step motorlarin rotorunda sabit miknatis bulunur. Bu tip motorlara Hibrid
denmesinin sebebi, motorun degisken reliiktansli ve sabit miknatislt motorlarin ¢aligma

prensiplerinin bir kombinasyonu ile caligmasidir.

Sekil 2.12

Rotorun her bir ucuna, tipik olarak {izerinde elli dis bulunan disli tiirii gobekler
vardir. Gobekler amagli olarak ayarsiz yapilir, boylece miknatisin kuzey ucundaki
disler, gliney ucundakiyle 180° faz dis1 kalir. Sekildeki fotograf, rotor yapisini net olarak
gostermektedir.

Hibrid adim motorlarinda tipik olarak 8 stator kutbu bulunur. Her kutupta
bulunan dis say1s1 iki ila alt1 arasindadir. Ayrica rotorun istenen konuma gelmesini
saglamak iizere miknatis akisinin ilgili kutuplar tizerinden akisini desteklemek veya

engellemek amaciyla stator kutuplarina sargilar da ilave edilmistir.
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A ve B fazlari igin
bobinler

CveD
fazlar

AveB

fazlan
Statbr

CvaeD
fazlan
Statdr sargilart

(her kutup Igin iki)

A ve B fazlan

Sekil 2.13

Hibrid adim motorlarinda iki farkli sargt kullanilir. Her bir sargi (faz), sekiz
stator kutbundan dordiinii dolasir. A ve B sargilari 1, 3, 5, 7 kutuplar1 lizerinde ise, C ve
D sargilan 3, 4, 6, 8 kutuplarindadir. Her faza ait yakin kutuplar birbirleriyle zit yonde
sartlmislardir.

Oncekilerde oldugu gibi, Hibrid adimli bir motorun rotoru da, stator tahrik
akimlarmin uygun bir sekilde siralanmasiyla adim adim hareket ettirilir.

Bu tip motorlarin rotoru sabit miknatisl oldugundan, her zaman i¢in bir tutma

veya kalint1 torku vardir. Motor, diislik hizla ivmelendigi taktirde saniyede 30.000
adima kadar hizlarda ¢alisabilir.

Tiim adim motorlari i¢inde Hibrid tip, her tiirlii dogrusal ve agisal konumlama
sisteminde en yaygin kullanilan tiptir.
2.1.1.6. Step motor ¢calisma prensipleri

Step motorlar bir dizi kisa elektrik akimiyla hareket ederler. Stator (hareketsiz
kisim) birbirine dik manyetik alan iireten iki ayr1 bobinden olusur. Bu bobinlere sirayla
elektrik akimi verilerek statorun igerisinde dondiirme etkisine sahip bir manyetik alan
olugmasi1 saglanir. Statorun i¢indeki rotor (hareketli kisim) bobinler tarafindan sirayla
olusturulan manyetik alanla polarize olarak doner. Her bir elektrik akim vurgusu (pulse)
rotorun belli bir a¢1 kadar (bir adim) dénmesine neden olur. Eger gii¢ sadece bir bobine
verilirse manyetik alanin etkisiyle rotor sabitlenecektir, bu da motorun durdurulmasinda
kullanilir.

Asagidaki sekilde bir step motorun temel prensip semasi verilmistir.
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Sekil 2.14 Temel prensip semasi

Step motor bir daire i¢inde elektromagnetik alanlarin doniisii ile ifade
edilebilir. 1 nolu anahtar kapandiginda (SW—-1) rotor kendiliginden 1. elektromanyetik
alan ile ayn1 hizaya gelecektir. Bundan sonra 1 nolu anahtar agilip 2 nolu anahtar
kapatilirsa sabit miknatis 2. elektromagnetik alanin karsisina gelecektir. Bu olaylar
sirayla tekrarlanirsa rotor bir daire i¢inde diizgiin sekilde doner.

Bu sekilde verilen elektrik akim vurgularinin frekanst motorun dénme hizim
belirler. Hizli ivmelenme sonucunda step motorda kayma meydana gelebilir bunun
onlenmesi i¢in ivmelenme sirasinda vurgu siklig1 ayarlanmalidir.
2.1.1.7. Bipolar ve unipolar motor ne demektir?

Bir bobinin olusturmus oldugu magnetik akinin yonii, bobinin sarim y6niine ve
bobinin i¢inden gecen akimin yoniine baglidir. Motor gibi elektromagnetik prensiple
calisan makinelerde, siddeti ve yonii degisen magnetik alanlara ihtiya¢ duyulur.

Manyetik akinin yonii bobinden gegen akimin yonii ile degistirilebilir. Ancak
bazi uygulamalarda akim yoniinii degistirmek yerine bobinin sargi yonii degistirilmek
istenir. Tabi ki bu islem sargiy1 sokiip ters yonde sarmay1 gerektirir. Ancak biri birine
gore ters sarilmig iki sargi kullanilirsa, magnetik akinin yonii i¢inden akim gecen

sarginin sarim yoniine bagli olacaktir.
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Sekil 2.15 Bipolar step motor
Bipolar iki yonlii beslenen anlamina gelir ve Bipolar step motor, iki yonde de
akim akabilen motor demektir. Bipolar motorlarin sadece 4 ucu vardir. Unipolar tek

yoOnlii besleme olup sargilardan sadece tek yonde akim akitilir demektir.
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Sekil 2.16 Unipolar step motor

Verilen sekillerde magnetik akinin nasil degistigi goriilmektedir. Sekillerden de
anlasilacag iizere, unipolar motorda daha ¢ok ug (6 adet) vardir. Iki motor tipinin
birbirine gore avantajlarina bakacak olursak, Bipolar motorlar akim yoniiniin degismesi
ihtiyacindan dolay1 daha karmasik siiriicti devreleri ister. Unipolar motorlarda siiriicii
daha basittir.

Ayni boyutlardaki bipolar ve unipolar motordan, unipolar olaninda ayni1 sargi
alanina 2 bobin yerlestirildiginden tel ¢ap kii¢iik segilir halbuki bipolar olana daha
kalin telden sargi konabilir. Kalin sargi daha ¢ok akim dolayisi ile daha ¢ok tork
demektir. En yaygin olarak 2 fazli step motorlar kullanilmaktadir. Bunun anlami2 fazl,
Bipolar motorlarda 2 sargi, Unipolar motorlarda da 4 sargi olacak demektir.
2.1.1.8. Step motorlarda u¢larin bulunmasi

Step motorlarda uglar1 ya kataloguna bakarak ya da basit metotlarla bulabiliriz.
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Sekil 2.17 Bipolar sargi tipi
Ornegin elimizde 4 ucu olan bir step motor oldugunu farz edelim. Bir 6l¢ii aleti
ile uclar arasinda direng 6l¢iimii yaparsak ohm metreden sadece A - B arasinda ya da C -
D arasinda bir direng degeri okuyabiliriz. A- C, A— D yada B — C, B — D ucarinin
birbirleri ile baglantilari olmadigi icin ohm metrede hig bir deger okuyamayiz (ohm

metre sonsuz direng gosterir). Bu yol vasitasiyla hangi uglarin birbiri ile baglantili

oldugunu yani motor bobinlerinin karsilikli u¢larini belirleyebiliriz.
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Sekil 2.18 Unipolar sargi tipi
Eger elimizdeki motorun 6 ucu varsa, bu kez yine bir dl¢ii aleti yardimiyla
uclar arasinda direng 6l¢limii yaparak hangi ti¢ ucun birbiri ile baglantili oldugunu
buluruz. Sekilde O1 ve O2 ortak uglardir. Dolayisiyla A — B arasinda 6l¢iilen direng A -
Ol ya da B — Ol arasinda o6lgiilen direncin 2 katidir. Ayni sekilde C — D arasinda
Ol¢iilen direng C — O2 ya da D — O2 arasinda 6Slgiilen direncin 2 katidir.
NOT: Bazi motorlarda Unipolar sargida iki bobinin ortak ucu disartya tek kablo ile

c¢ikarilabilir. Bu durumda step motorun 5 ucu mevcuttur.
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Sekil 2.19 § uclu step motor

Bazi unipolar step motorlarin sargilarindan ayr1 ayri uglar ¢ikarilabilir. Bu
durumda da step motorun 8 ucu mevcuttur. Yukaridaki sekilde 8 u¢lu bir step motorun
baglant1 uglar1 goriilmektedir. Yapilmasi gereken yine bir 6l¢ii aleti yardimriyla hangi
uclarin birbiri ile baglantili oldugunu belirlemektir.
2.1.1.9. Step motorlarin uyartimi

Step motorlarin uyartim sekilleri bu sekildedir.
2.1.1.9.1. Tek-faz uyartim (1 Fazh Tam Adimh Siiriis)

Motor sargilarinin sadece birinin uyartildig1 uyartim cinsine tek-faz uyartimi
adi verilir. Asagidaki tabloda 4-fazli adim motoru i¢in tek-faz uyartim sirasindaki
fazlarin durumu gortilmektedir. Bu uyartim metodunda rotor her bir uyartim sinyali i¢in

tam adimlik bir hareket yapmaktadir. Uyartim doniis yoniine bagli olarak sira ile yapilir.

Step Bobin 4  Bobin3 | Bobinaiy S

a.l on off off off
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a.d off off off on
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Sekil 2.20 Tek fazli uyartim
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2.1.1.9.2. iki-faz uyartim (2 Fazh Tam Adimh Siiriis)

Motor sargilarinin ikisinin sira ile ayn1 anda uyartildig1 uyartim cinsine iki-faz
uyartimi adi verilir. Asagidaki tabloda 4-fazli adim motoru i¢in iki-faz uyartim
sirasindaki fazlarin durumu gériilmektedir. Iki faz uyartimda rotorun gegici durum
tepkisi tek-faz uyartimliya gore daha hizlidir. Fakat burada gii¢ kaynagindan ¢ekilen gii¢
iki katina ¢ikmaktadhr.

Step Bobin 4  Bobin3' Eohin2il EEHNN

b.1 on on off off m f E

=
=
b.3 off off on on m ’ ﬁ
s
b.4 on off off on m \
Sekil 2.21 Iki fazli uyartim
2.1.1.9.3. Karma uyartim (2 Fazh Yarim Adimh Siiriis)
Bu uyartim yonteminde tek-faz uyartimi ile iki-faz uyartimi ard arda uygulanir.
Burada rotor her bir uyartim sinyali i¢in yarim adimlik bir hareket yapmaktadir.

Asagidaki tabloda fazlarin uyartim siras1 goriilmektedir. Bu uyartim metodunda adim

acist yartya diistiiglinden adim sayist1 iki katina ¢ikmaktadir.
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Step Bobin 4 Bobin 3| Bobi 2 ESERNNN

a.l on off off off a E
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b.1 on on off off n ’ n
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b.3 off off on on a _’ E
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a.4 off off off on gﬂ-n

b.4 on off off on n \ n

Sekil 2.22 Karma uyartim

2.1.1.10. Step motorlarin denetimi

Step motorlarin 2 tip denetim vardir. Bunlar su sekildedir;
2.1.1.10.1. Acik Dongii Denetim

Sekilde acik dongii denetim i¢in blok diyagrami goriilmektedir. Sayisal kontrol
sinyalleri denetleyici tarafindan tretilir ve siirlicli devre tarafindan yiikseltilip adim
motorunun sargilarina uygulanir. Eger denetleyici olarak mikroislemci veya bilgisayar
kullanilirsa bu elemanlarin getirdigi esnekliklerden dolay1 ayni denetleyici ile farkl

adim motorlar1 kontrol edilebilir. Kontrol edilecek adim motorlar 3, 4 veya daha farkli



28

faz sayisina sahip olabilir. Ayrica kullanilacak uyartim metodu i¢in tek-fazli, iki-fazl
veya yarim adim uyartimlarindan herhangi biri secilebilir. Bu uyartim metotlarindan
hangisinin kullanilacagi daha 6nce de agiklandigi gibi motorun kullanilacagi sisteme

bagldir.

Denetleyici 7| S0ruc " Motor [|vik
. devre s
Faz kortroal Faz akimlari hlom ent
sinvaller
Sekil 2.23

Denetleyici tasarlanirken motorun cinsi ve yiikiin durumu goéz oniinde
bulundurulmalidir. Bu sirada meydana gelen sinirlamalar kalic1 veya gecici durum
sinirlamalari olabilir. A¢ik dongiilii denetimde motorun konumu bilinmediginden dolay1
motorun gonderilen biitiin adim komutlarini yerine getirdigi varsayilmaktadir. Eger
uyartim hizi ¢ok yiiksek ise, motor adim komutlarindan bir kismini yerine
getiremeyebilir. Bu durumda kalic1 bir hata meydana gelir. Bu tiir hatalarin meydana
gelmemesi i¢in motor yiikiiniin en biiyiik oldugu durum goz 6niine alinarak hata
yapilmayan en yliksek hiz belirlenip, bu hizin iizerindeki hizlarda uyartim
yaptlmamalidir.
2.1.1.10.2. Kapah Dongii Denetim

Kapal1 dongii sistemlerde ani rotor konumu sezilerek denetim birimine iletilir.
Her adim komutu i¢in bir 6nceki komutun gergeklestirildigi adim bilgisi alinarak
uygulanir. Bu nedenle motor ile denetleyici arasinda herhangi bir adim kayb1 olmaz.

Kapal1 dongii denetime bir 6rnek asagidaki sekilde gosterilmistir.

Bagla
lfnTrql | uyartim : St > - +knnum
RHLhes siralama o ore | Ilotor ik ™l eric
’_, liretec ® >
ZEM SAVICL |w
. I I I W
hedef wiklemes

Sekil 2.24
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[lk olarak geri sayiciya hedef konum yiiklenir. Daha sonra basla komutu
verilerek adim komutlarinin siralayiciya uygulanmasi saglanir. Adim komutlarina bagh
olarak motor adim hareketi yapmaya baslar. Ik adim tamamlaninca, konum sezici geri
sayicty1 ve denetim birimlerini uyarir ve geri sayict degeri bir azalir. Eger bu denetim
acik dongiilii yapilirsa, geri sayict adim komutlarinin sayisini yine saklar fakat komutun
uygulanip uygulanmadigi bilinmez. Konum sezici, denetim birimine yeni adim komutu
iiretimi i¢in sinyal gonderir. Agir yiikler icin adim komutlar1 arasi siirenin daha biiyiik
olmas1 nedeniyle adim komutlarinin ard arda gelmesi istenmez.

Yiike gore hiz ayarlamasi yapilir ve motor hedef konuma gelene kadar bu
olaylar tekrarlanir. Adim motoru hedef konuma gelince denetim birimi dur komutu ile
uyarilarak yeni adim komutu iiretilmesi engellenir. Kapal1 dongii sistemi, adim
motorunu yiik durumunu da goz 6niine alarak uyartim siirelerini ayarlar ve en uygun hiz
profilinde calistirir.

2.2 Kontrol sistemi

Step motorlarin devrede kullanilabilmesi i¢in siiriicii devreleri mevcuttur. Bu

devreler motorun ¢esidine gore degisiklik gdstermektedir.

2.2.1 NPN transistorlii unipolar step motor siiriicii devresi

Rsmar
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Sekil 2.25 NPN transistorlii unipolar siiriicii devresi
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Devrenin amaci, motorun ortak kablolarina, motor ¢aligma gerilimini
uyguladiktan sonra, motorun diger uglarini, belli bir sirada topraga gondererek, bir adim
hareketi elde etmektir. Transistoriin Base ucuna, mikro kontrolérden +5V geldiginde,
transistor tetiklenir ve Collector-Emetor iletime geger. Dolayisiyla transistoriin
Collector ucuna bagli kablolar topraga ulagir.

Devredeki diyotlar, motorun iiretmis oldugu ters EMK’dan, transistorleri
korumak i¢in kullanilmislardir. Yani, motor adim attiktan sonra olusacak ters EMK, bu
diyotlar sayesinde absorbe edilir. Kullanilan diyotun degerinin herhangi bir 6nemi
yoktur.

Devredeki NPN transistorler switch (anahtarlama elemani) olarak kullanilmislardir ve
bu transistorlerin modelleri, motor i¢in gerekli olan akima baghdir. Yaklasik 5 Amper
civart akimlar i¢in TIP141 modeli, daha kiiciik akimlar i¢in ise BC108 veya BC547B
tipi transistorler kullanilabilir. Transistorler BC547 segilirse R=4.7K ve D=1N4001
secilebilir. Motor akimini sinirlamak i¢in, Ry, direnci motor sargilarina seri olarak
baglanabilir.

2.2.2. ULN2003 entegresi ile unipolar step motor siiriicii devresi
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Sekil 2.26 ULN2003 entegresi ile unipolar step motor siiriicii devresi
Step motor siiriicii devresi olarak kullanilan ULN2003 entegresi icerisinde 7
adet NPN transistor ve dahili diyot bulunmaktadir.
Bir 6nceki devrede transistor bacaklariyla ugrasmak yerine, bu entegreyi

kullanmak olduk¢a kolaylik saglayacaktir.
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Sekildeki devreyi kurduktan sonra, mikro kontrolérden herhangi bir bacaga
+5V uyguladigimizda, karsisindaki bacak topraga ulasacaktir.

ULN2003 entegresi ile 500mA kadar akim ¢eken motorlar ¢alistirilabilir.
+12V’a kadar entegreye besleme gerilimi verilebilir.
2.2.3. MOSFET transistorlii unipolar motor siiriicii devresi

Step motor siiriicli eleman1 olarak, MOSFET gii¢ transistorleri kullanmak daha
iyi bir se¢imdir ¢iinkiit MOSFET lerde, BJT transistorlerde oldugu gibi ikinci bir kirilma
noktas1 yoktur. Ayrica anahtarlama hizlar da ytiksektir.

Sekilde de goriildiigli gibi MOSFET lerin girig direngleri yiiksek oldugu i¢in,
kontrol devresine dogrudan baglanabilirler.

Devredeki gii¢ transistorleri (MOSFET) yerine IRLIS20N ya da UN40AF ya da
BD522 model transistorler kullanilabilir. Bu transistorlerin Drain ve Source bacaklari
arasinda diyot olmasi1 nedeniyle, MOSFET leri korumak i¢in digaridan diyot
baglanmasina gerek yoktur. Bu durumda yeni baglanti semas1 asagidaki gibi olacaktir.
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Sekil 2.27 MOSFET transistorlii unipolar motor siiriicii devresi
2.2.4. UCNS5804B entegresi ile unipolar step motor siiriicii devresi
UCNS5804B entegre devresi kiiciik unipolar step motorlart siirmek i¢in
tiretilmistir. Bu entegre ile +35V gerilime kadar ¢alisan ve 1.25A akim ¢eken step
motorlar kontrol edilebilir. Entegre devre ¢ikislar1 step motora direk olarak baglanabilir.

Buna ilaveten entegre devrenin adim girisi, yar1 adim girisi ve yon girisleri de



32

bulunmaktadir. Motorun dénmesi i¢in entegrenin adim girigine puls verilmesi
gerekmektedir. Yon girisi lojik 0 olunca motor bir yone, lojik 1 olunca ise motor diger

yone donmektedir.

a i1 1600
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d s - Tam Adim

UCNS804B

Sekil 2.28 UCN5804B entegresi ile unipolar step motor siirticti devresi
2.2.5. Transistorlii bipolar step motor siiriicii devresi

Bipolar motorlarda ayr1 bobinler olup bu bobinlere verilen gerilim yoniiniin
degistirilmesi gerekmektedir. Bipolar adim motorlarinin siiriisii bundan dolay1 daha

karisiktir. Bu tip motorlari stirmek i¢in genellikle H-kopriisii devreleri kullanilmaktadir.
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Sekil 2.29 Transistorlii bipolar step motor siiriicii devresi
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2.2.6. 1297 + L.298 entegreli bipolar step motor siiriicii devresi
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Sekil 2.40 L297 + L.298 entegreli bipolar step motor siiriicii devresi

L297 step motor kontrol entegresidir. Girisine uygulanan step ve dir sinyalleri
ile ¢ikisinda step motor faz sinyallerini liretmektedir. Entegre full-step, half-step ve
wave-drive modlarinda ¢alisabilmektedir.

L298 H-bridge siiriicii entegresidir. Bipolar step motorlarin siiriilmesi igin
tasarlanmigtir. Max 2A/phase akim verebilir. Girisine uygulanan faz sinyallerini ¢ikisa
yukseltip vermektedir.

Siiriiciilerin 6zellikleri sunlardr.
* Step ve Dir sinyalleriyle ¢alisma
* Max 45V motor voltaji
* Max 2A faz akimi
* Full-step, Half-step ve Wave-drive modlarinda ¢alisabilme
* Ayarlanabilir faz akimi

Bu siiriicli devre chopper mantiginda ¢alismaktadir. Bu sayede motorlardan

maksimum hizda en iyi verimi almak amaglanmaistir.
2.2.7 Sistemdeki ana kontrol karti
Sistemimizde 2 adet siiriicti devresini, 4 adet LDR devresini, LCD ekrani,

mikro kontroldrii iginde barindiran bir ana kontrol karti mevcuttur.
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Sekil 2.41 Ana kontrol kartinin LDR kismi
Sistemimizde giinesin yoniiniin belirlenmesi amaciyla 4 adet 1518a duyarh
direng(LDR) kullanilmigtir. Tim LDR’ler ayn1 karakteristige sahip olamayacagindan
trimpot ile ofset ayarinin yapilmasi saglanmis ve degerlerinin ayni olmasi saglanmstir.
Bu LDR’lerden gelen voltaj bilgisi mikro kontrolériin analog giriglerine baglanmistir ve

icindeki yazilim sayesinde karsilastirma yapilmasi saglanmistir.
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Sekil 2.42 Ana kontrol kartinin PIC ve LCD ekran kismi
Sistem PIC16F877 mikro kontrolorii sayesinde kontrol edilmistir. Ayrica LCD
ekrana LDR’lerden gelen bilgilerde aktarilmis ve motorlarin konum kontrolleri

saglanmistir.
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Sekil 2.43 Ana kontrol kart1 maniiel hareket sistemi



Ana kontrol kart1 iizerinde bulunan switchler yardimiyla motor ayni1 zamanda el
ile mantiel olarak da kontrol edilebilir hale getirilmistir. Buna ek olarak sisteme mikro
limit switchlerde ilave edilmis ve herhangi bir problemde motorun doniis agis1
sinirlandirilmastir.
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Sekil 2.44 Ana kontrol kart1 siiriicii devreleri
Ana kontrol kart1 {izerinde motor siiriicli devreleri de mevcuttur. PIC’ ten gelen
degerler sayesinde step motorlarin giris uglarina darbeler uygulanmakta ve doniis

hareketi motora verilmektedir.



37

Sekil 2.45 Ana kontrol kart1 genel goriintiimii
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Sekil 2.46 Ana kontrol kartt PCB devresinin alttan goriiniimt
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Sekil 2.47 Ana kontrol karti PCB devresinin iistten goriiniimii
2.3. Algoritma ve program

Step motorlarimiz PIC16F877 ile kontrol edilmistir. PIC i¢indeki yazlim
Flowcode programiyla hazirlanmistir ve C dili ile yazigmustir.

2.3.1 PIC16F877

PIC Serisi mikroiglemciler MICROCHIP firmasi tarafindan gelistirilmis ve
iiretim amac1 ¢ok fonksiyonlu logic uygulamalariin hizli ve ucuz bir mikroislemci ile
yazilim yoluyla karsilanmasidir. PIC” in kelime anlami1 PERIPHERAL INTERFACE
CONTROLLER Giris Cikis iglemcisidir.

PIC16F877 kullanicilara yeni ve gelismis olanaklar sunmasiyla hemen goze
carpmaktadir. Kullani1ldig1 her alana en az ek donanimla adapte olabilecek giris-¢ikis
portlarina sahip bir mikro denetleyici linitesidir. 16F877 nin program bellegi FlashRom
olup, yiiklenen program elektriksel olarak silinip yeniden yiiklenebilmektedir. Caligma
hiz1 DC-20 Mhz olup, igerisinde ii¢ adet zamanlayic1 ve 10 bitlik bir A/D gevirici

bulunmaktadir.
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Sekil 2.48 PIC16F877 entegresinin uglari
2.3.1.1. PIC16F877’nin Ozellikleri
8K Flash program bellek
368 byte RAM bellek
256 byte EEPROM bellek

14 bit genisliginde komutlar

Kesme (interrupt) kaynagi

33 giris-cikis portlari

3 tane zamanlayici devresi

2 tane capture/compare/PWM devresi

8 tane 10 bit analog-sayisal ¢evirici
Senkron SSP seri port
SPI ve 12C bus 6zelligi

Paralel/Slave port

USART seri iletisim
25 mA port ¢ikis akimi

Bekei kdpek devresi

Uyku modu

+5V’°da 2 mA akim, 3V’da akim 0,6 mA PIC16F877 mikro denetleyicisi 20 MHz
kadar bir saat hizinda calisabilir. RISC yapina sahip olan bu mikro denetleyicinin sadece
35 tane tek kelimelik komutu vardir. PIC16F877 mikro denetleyicisinin 14 tane kesme

(interrupt) kaynagi bulunur.
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PIC16F877 mikro denetleyicisinin PORTA, PORTB, PORTC, PORTD VE PORTE
olmak iizere 5 tane sayisal portu bulunmaktadir. PORTA pinleri analog-sayisal ¢evirici

giris pini vazifesini de gérmektedirler.

BACAK ISMI BACAK NO | TANIM

OSCl/CLKIN 13 Osilatér giris

0SC2/CLEOUT 14 Osilatér giris

MCLE/Vpp 1 Reset girisi. Programl girisi

RAQ/ANO 2 PORTA bhit 0. Analog giris 0

RAI/AN]1 3 PORTA bit 1. Analog giris 1

RAYAN2/Vref 4 PORTA bit 2. Analog giris 2

RA3 5 PORTA bit 3

RA4/TOCKI 6 PORTA bit 4. TMRO saat girisi

RAS/SS/ANY 7 PORTA bit 5. SSP slave secme pini. Analog
giris 4

RBO/INT 34 PORITB bit 0. Dis kesme (interrupt) pin

RE1 34 PORTE bit 1

RB2 3s PORTE bit 2

RBI/PGM 36 PORTE bit 3

RB4 37 PORTE bit 4

RBS 38 PORTE bit 5

RB6/PGC 3o PORTE bit 6. Seri programlama saat pini

RB7/PGD 40 PORTB bit 7. Seri programlamada veri pini

RCO/TIOSOTICKT |15 PORTC bhit 0. Zamanlayic: 1 osilatér cikas.
Z lavici 1 saat girisi

RCLT10S1/CCP2 1o PORTC bit 1. Zamanlayic1 1 osilatér girisi
Capture? girisi / Comparel cilasi PWM2
cikas1

RC2/CCP1 17 PORTIC bit 2. Capturel girisi / Compare 1
cikasi PWAI aikasi

RC3/SCE/SCL 18 PORTC bit 3. SPI ve I*C seri saat giris-cikas

RC4/SDI/'SDA 23 PORTC hit 4. SPI giris. I’C giris—cikas

RC5/SDO 24 PORTC bit 5. SPI veri cikas

RCO/TX/CK 15 PORTC bit 6, USART transmit, sync, saat.

RCT/RXDT 26 PORTC bit 7. USART giris. sync, veri.

Vs 8 Toprak

VDD 19 Pozitif kaynak

RDO/PSPO 19 PORTD hit0). Paralel slave 0

RD1/PSP1 20 PORTD bitl. Paralel slave 1

RD2/PSP2 21 PORTD hit2. Paralel slave 2

RD3/PSP3 22 PORTD bit3. Paralel slave 3

RD4/PSP4 27 PORTD hit4. Paralel slave 4

RDS/PSPS 18 PORTD hit5. Paralel slave 5

RDG/PSP6 29 PORTD bit6. Paralel slave 6

RD7/PSP7 30 PORTD hit7. Paralel slave 7

RE(/RD/ANS 8 PORTE bit0. Analog giris 5

RE1/WR/ANG 9 PORTE bitl. Analog giris 6

RE2/CS/ANT 10 PORTE bit2. Analog giris 7

Vss 12.3.1 Toprak

VDD 11.3.2 Pozitif kaynak

Sekil 2.49 PIC16F877 mikro denetleyici bacak tanimlari
2.3.1.2. RAM Bellek
PIC16F877 nin 0x00~7Fh adres araligina ayrilmis olan RAM bellegi vardir. Bu
bellek icerisindeki file registerleri igerisine yerlestirilen veriler PIC CPU’sunun
caligmasini kontrol etmektedir. File register ad1 verilen 6zel veri alanlarinin disinda

kalan diger bellek alanlari, normal RAM bellek olarak kullanilmaktadirlar.
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File File File File
Address Address Address Address
Indirect addr.{) | 00h Indirect addr.”? | gon Indirect addr(?| 100h | Indirect addr."?| 1g0n
TMRO 01h OPTION_REG | 81h TMROD 101h OFTION_REG| 181h
PCL 02h PCL 82h PCL 102h PCL 182h
STATUS 03h STATUS 83h STATUS 103h STATUS 183h
FSR 04h FSR 84h FSR 104h FSR 184h
PORTA 05h TRISA 85h 105h 185h
PORTB 06h TRISB 86h PORTB 106h TRISB 186h
PORTC 07h TRISC 87h 107h 187h
PORTD!" | 08h TRISD™ | 8sh 108h 188h
poORTE( | 09h TRISEM | 8gn 109h 189h
PCLATH 0Ah PCLATH BAh PCLATH 10Ah PCLATH 18Ah
INTCON 0Bh INTCON 8Bh INTCON 10Bh INTCON 18Bh
PIR1 0Ch PIE1 B8Ch EEDATA 10Ch EECON1 18Ch
PIR2 0Dh PIE2 8Dh EEADR 10Dh EECON2 18Dh
TMRIL OEh PCON BEh EEDATH | 10Eh Reserved® | 18Eh
TMR1H OFh 8Fh EEADRH 10Fh Reserved? 18Fh
T1CON 10h 90h 110h 190h
TMR2 11h SSPCON2 91h 111h 191h
T2CON 12h PR2 92h 112h 192h
SSPBUF 13h SSPADD 93h 113h 193h
SSPCON 14h SSPSTAT 94h 114h 194h
CCPR1L 15h 95h 115h 195h
CCPR1H 16h 96h 118h 196h
CCP1CON 17h 97h General 117h General 197h
Purpose ) Purpose )
RCSTA 18h TXSTA 98h Register 118h Register 198h
TXREG 19h SPBRG 99h 16 Bytes 119h 16 Bytes 1958h
RCREG 1Ah 9Ah 11Ah 19Ah
CCPR2L 1Bh 9Bh 11Bh 19Bh
CCFR2H 1Ch 9Ch 11Ch 19Ch
CCP2CON 1Dh 9Dh 11Dh 19Dh
ADRESH 1Eh ADRESL 9Eh 11Eh 19Eh
ADCOND | 1Fh ADCON{ 9Fh 11Fh 19Fh
20h AGh 120h 1A0h
General General General General
Purpose FPurpose Furpose Purpose
Register Register Register Register
96 Bytes 80 Bytes s 80 Bytes - 80 Bytes 1EFh
accesses Foh accesses 170h accesses LR
70h-7Fh 70h-7Fh 70h - 7Fh
7Fh FFh 17Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3

O Unimplemented data memory locations, read as 0"
* Mot a physical register.

Note 1: These registers are not implemented on the PIC16F876.
2: These registers are reserved, maintain these registers clear.

Sekil 2.50 PIC16F877 nin kullanict RAM bellek haritasi

2.3.1.3. PIC16F877’nin Uclan
PIC16F877 nin genel olarak ug girisleri su sekildedir;
2.3.1.3.1. PIC16F877’nin Besleme Ucu
PIC16F877 nin besleme gerilimi 11, 12 ve 31, 32 numarali pinlerden

uygulanmaktadir. 11 ve 32 numarali Vdducu +5 V’a ve 12, 31 numarali Vss ucu topraga
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baglanir. PIC’e ilk defa enerji verildigi anda meydana gelebilecek gerilim
dalgalanmalar1 nedeniyle, olusabilecek istenmeyen arizalari 6nlemek amaciyla
100nF’lik dekuplaj kondansatdriiniin devreye baglanmasi gerekmektedir. PIC’ler
CMOS teknolojisi ile iiretildiklerinden 2 ila 6 volt arasinda ¢aligabilmektedirler. +5
V’luk bir gerilim ise ideal bir deger olmaktadir.
2.3.1.3.2. Reset Devresi

PIC mikro denetleyicisi reset yapmak icin, MCLR bacagini 4.7K bir direncle
+V kaynaga baglamamiz yeterlidir. Bu devre ile otomatik reset saglanmakta ve devreye
elektrik verildigi an PIC mikro denetleyici reset olmaktadir.
2.3.1.3.3. Osilator Devresi

Mikroislemci ve mikro denetleyici devrelerinin ¢alismasi igin siirekli bir saat
(clock) pulsu gerekir. Genellikle bu saat, hassas zamanlama uygulamalarinda distan bir
kristal baglamakla saglanmaktadir. Zamanlamanin hassas olmasi gerekmeyen bazi
uygulamalarda ise mikro denetleyici igerisinde bulunan saat veya distan direng ve
kapasitor baglamakla saat pulslar1 elde edilmektedir.
PIC mikro denetleyicilerde 5 degisik sekilde saat pulslar1 elde etmek miimkiindiir:
- Diistik gii¢ kristal kullanarak (LP modu)
- Kristal/rezonator kullanarak (XT modu)
- Yiiksek hizli kristal/rezonator kullanarak (HS modu)
- Direng/kapasitor kullanarak (RC modu)
- I¢ osilatorii kullanarak (sadece bazi PIC’lerle)
Yukaridaki osilator se¢cimleri mikro denetleyici programlanirken yapilabilmektedir.
2.3.1.3.4.Kristal Osilator:

Kristal mikro denetleyicinin OSC1 ve OSC2 bacaklarina baglanir ve ayrica 2
tane de kapasitor kullanilir. Kapasitor se¢imi kullanilan kristal frekansina baglidir.
Ornegin; 4 MHz kristal kullaniyorsak C1 ve C2 kapasitdrlerini 15-33 pF arasinda

secebiliriz.
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OSILATORMODU | FREKANS Cl.C2

LP| 32 KHz 68 — 100 pF
LP 200 KHz 15— 33 pF
XT 100 KHz 100 — 150 pF
XT 2 MHz 15— 33 pF
XT 4 MHz 15— 33 pF
HS 4 \NHz 15— 33 pF
HS 10 MHz 15— 33 pF

Sekil 2.51 Kiristal osilator se¢cim grafigi

— R&0 RED
— RAl PIC RE1 [
— Rz REZ
— Red RB3
RB4
IOkl RBS -
— WCLR REG
0scl RB?
J_ OSCHCLKOUT
||:||
1T |
=|= 2 T iz

Y

Sekil 2.32. Kristal tabanli PIC osilator devresi
2.3.1.4. Minimum PIC devresi
PIC mikro denetleyicisinin ¢aligmasi i¢in sadece bir reset devresi ve bir de
osilator devresi gerekir. Seri iletisimde zamanlama 6nemli oldugu i¢in, kristal ve
kapasitorler kullanilmistir. Eger zamanlama 6nemli degilse, bir RC devresi

kullanilabilir.

+V

Q5L

MCLR

| 0sc2

— PIC
V55

i

Sekil 2.52 PIC mikro denetleyicisinin ¢alismasi i¢in gerekli olan minimum baglanti
3. SONUC VE ONERILER
Sistemimizi tasarlarken daha 6dnceden yapilmis birgok projeyi inceledik. Bu

veriler 15181nda sistemin nasil daha verimli ve daha uygun olduguna karar verdik.
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Tasarim agamasinda dikkatimizi ¢eken ve sistemimizin daha gelismesini saglayan

yoOnler sunlardir;

3.1 Sonuclar

Incelenen projelerde motorlarin ¢ok hizli dénmesinden dolay1 bazi yon bulma
problemlerinin ortaya ¢iktigini goérdiik. Bunun i¢in motora génderilen sinyallerin
etkin periyodunu iyi bir sekilde ayarladik.

Karsilagtigimiz bir diger problem ise kullanilan LDR’lerin ayni1 karakteristikte
olmayistydi. Bu problemi de Ana kontrol karti iizerinde bulunan trimpotlar
sayesinde giderdik. Bu trimpotlar sayesinde range degerini ayarlayip LDR’lerin
belirli bir ofset degerlerinin olugsmasini sagladik.

Sistemde karsilagilan bir diger problem ise giines i1sinlarinin sabit bir degerde
olmamas1 problemiydi. SOyle ki LDR’lerden okunan degerlerde olusan kiiciik
degisimler bile motorlarin hareketini sagliyordu bu da istenmeyen bir
kararsizliga sebebiyet veriyordu. Bunu PIC’in igindeki yazilim {izerinde
diizeltmeler yaparak giderdik. Yaptigimiz diizeltmeye goére panelimiz sadece 2
LDR arasindaki farkin belirli bir degere ¢ikmasiyla hareket edecek.

Edindigimiz bir diger tecriibe ise Step motor kullanmak oldu ¢iinkii yapilan
bircok uygulamada DC motor kullanildigimi gordiik. Fakat biz step motor
kullanarak motorun her an hangi pozisyonda oldugunu bulabildik ve bdylece
sistemi istedigimiz pozisyona hatasiz getirebildik.

Tasarladigimiz sistemde limit switchler kullanarak istenmeyen bir durum

oldugunda problem olusmamasi i¢in panelin hareketini sinirladik.

3.2 Oneriler

Projenin kapsami agagida belirtilen o6rnekler ile daha da genisletilebilir.

GPS sistemleri kullanilarak gilinesin her an matematiksel konumunun bilinmesi
sayesinde sensor kullanilmasina gerek kalmadan bulutlu bir giinde bile giinesin

takip edilmesi islemi yapilabilir.

Aksam batiya yonelmis olan sisteme sabah 151k arkadan gelecegi icin giinesin
bulunmasi sirasinda sorun ¢ikabilecegi i¢in gece belli bir zamanda sabah giinesi
karsilamak icin sistemin dogu pozisyonuna alinmasi gerekmektedir. Bu sorunu

cOzebilmek icin sisteme RTC eklenerek gece istedigimiz saatte sistemin dogu
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pozisyonuna yonelmesi saglanabilir. Bunu yaparken aksam sistemin tam bati

pozisyonuna gelmis olacagi varsayilir.

Daha kaliteli ve saglam mekanik sistemler tasarlanarak daha biiylik paneller ile

giines izlemek miimkiin olabilir.
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EK — 1 Ana Kontrol Karti PCB Gorinimu
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EK — 2 Ana Kontrol Kart1i PCB Alttan GOriinim
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EK — 3 Ana Kontrol Kartit PCB Ustten Goriiniim






EK - 4 Ana kontrol kart1 genel goriiniimii



EK — 5 Assembly Program Kodu

U T

3/ Code Generator: BoostC Compiler - http://www.sourceboost.com

3// Version :6.70

;// License Type : Full License

3// Limitations : PIC12,PIC16 max code size:Unlimited, max RAM banks:Unlimited, Non commercial use
only

ST T

include "P16F877A.inc"
; Heap block 0, size:111 (0x00000110 - 0x0000017E)
__HEAP BLOCKO0 BANK EQU 0x00000002
__HEAP_BLOCKO_START_OFFSET EQU 0x00000010
__HEAP_BLOCKO0_END_ OFFSET EQU 0x0000007E
; Heap block 1, size:96 (0x00000190 - 0x000001EF)
__HEAP_BLOCKI1_BANK EQU 0x00000003
__HEAP_BLOCKI1_START_OFFSET  EQU 0x00000010
__HEAP_BLOCKI1_END_OFFSET EQU 0x0000006F
; Heap block 2, size:80 (0x000000A0 - 0x000000EF)
__HEAP BLOCK2 BANK EQU 0x00000001
__HEAP_BLOCK2_START_OFFSET  EQU 0x00000020
__HEAP_BLOCK2_END_ OFFSET EQU 0x0000006F
; Heap block 3, size:21 (0x0000005B - 0x0000006F)
__HEAP_BLOCK3_BANK EQU 0x00000000
__HEAP _BLOCK3_START_OFFSET  EQU 0x0000005B
__HEAP_BLOCK3_END_OFFSET EQU 0x0000006F

__div_16_1_00003_arg a EQU 0x00000050 ; bytes:2
__div_16_1_00003_arg b EQU 0x00000052 ; bytes:2
CompTempVarRet132 EQU 0x00000059 ; bytes:2
__div_16_1_00003_1 r EQU 0x00000056 ; bytes:2
__div_16_1_00003_1_i EQU0x00000058 ; bytes:1
gbl_status EQU 0x00000003 ; bytes:1
gbl_indf EQU 0x00000000 ; bytes:1
gbl_tmro0 EQU0x00000001 ; bytes:1
gbl_pcl EQU0x00000002 ; bytes:1

gbl_fsr EQU 0x00000004 ; bytes:1
gbl_porta EQU0x00000005 ; bytes:1
gbl_portb EQU0x00000006 ; bytes:1
gbl_portc EQU 0x00000007 ; bytes:1
gbl_portd EQU0x00000008 ; bytes:1
gbl_porte EQU 0x00000009 ; bytes:1
gbl_pclath EQU0x0000000A ; bytes:1
gbl_intcon EQU0x0000000B ; bytes:1
gbl_pirl EQU 0x0000000C ; bytes:1
gbl_pir2 EQU 0x0000000D ; bytes:1
gbl_tmrll EQUO0x0000000E ; bytes:1
gbl_tmrlh EQU 0x0000000F ; bytes:1
gbl_tlcon EQU0x00000010 ; bytes:1
gbl_tmr2 EQU0x00000011 ; bytes:1
gbl_t2con EQU0x00000012 ; bytes:1
gbl_sspbuf EQU0x00000013 ; bytes:1
gbl_sspcon EQU 0x00000014 ; bytes:1
gbl_ccprll EQU0x00000015 ; bytes:1
gbl_ccprlh EQU 0x00000016 ; bytes:1
gbl_ccplcon EQU0x00000017 ; bytes:1
gbl_resta EQU 0x00000018 ; bytes:1
gbl_txreg EQU 0x00000019 ; bytes:1
gbl_rcreg EQU 0x0000001A ; bytes:1
gbl_ccpr2l EQUO0x0000001B ; bytes:1

gbl_ccpr2h EQU 0x0000001C ; bytes:1



gbl_ccp2con

EQU 0x0000001D ; bytes:1

gbl_adresh EQU 0x0000001E ; bytes:1
gbl_adcon0 EQU 0x0000001F ; bytes:1
gbl_option_reg EQU 0x00000081 ; bytes:1
gbl_trisa EQU 0x00000085 ; bytes:1
gbl_trisb EQU 0x00000086 ; bytes:1
gbl_trisc EQU0x00000087 ; bytes:1
gbl_trisd EQU 0x00000088 ; bytes:1
gbl_trise EQU0x00000089 ; bytes:1
gbl_piel EQU 0x0000008C ; bytes:1
gbl_pie2 EQU 0x0000008D ; bytes:1
gbl_pcon EQU 0x0000008E ; bytes:1
gbl_sspcon2 EQU 0x00000091 ; bytes:1
gbl_pr2 EQU 0x00000092 ; bytes:1
gbl_sspadd EQU 0x00000093 ; bytes:1
gbl_sspstat EQU0x00000094 ; bytes:1
gbl_txsta EQU 0x00000098 ; bytes:1
gbl_spbrg EQU0x00000099 ; bytes:1
gbl_cmcon EQU 0x0000009C ; bytes:1
gbl_cvrcon EQU 0x0000009D ; bytes:1
gbl_adresl EQU0x0000009E ; bytes:1
gbl_adconl EQU 0x0000009F ; bytes:1
gbl_eedata EQU0x0000010C ; bytes:1
gbl_eeadr EQU0x0000010D ; bytes:1
gbl_eedath EQU 0x0000010E ; bytes:1
gbl_eeadrh EQU 0x0000010F ; bytes:1
gbl_eeconl EQU 0x0000018C ; bytes:1
gbl_eecon2 EQU 0x0000018D ; bytes:1

gbl FCV_EW_ILERI
gbl FCV_DELTA_EKSI
gbl FCV_NS_ILERI
gbl FCV_DAKIKA

gbl FCV_DOWN

gbl FCV_ENTER

gbl FCV_LDR_SOUTH
gbl FCV_CLOCK_1SN
gbl FCV_NS_GERI
gbl FCV_COUNTER
gbl FCV_E_W_LIMIT

EQU 0x00000033 ; bytes:1
EQU 0x00000023 ; bytes:2
EQU 0x00000034 ; bytes:1
EQU 0x00000035 ; bytes:1
EQU0x00000036 ; bytes:1
EQU0x00000037 ; bytes:1
EQU 0x00000025 ; bytes:2
EQU 0x00000038 ; bytes:1
EQU 0x00000039 ; bytes:1
EQU 0x0000003A ; bytes:1
EQUO0x0000003B ; bytes:1
gbl FCV_N_S LIMIT EQU 0x0000003C ; bytes:1
gbl_ FCV_PULSE EQU 0x0000003D ; bytes:1
gbl_FCV_LCD_BACKLIGHT EQU 0x0000003E ; bytes:1
gbl FCV_LEFT EQU0x0000003F ; bytes:1
gbl FCV_RIGHT EQU0x00000040 ; bytes:1
gbl_FCV_RUN EQU0x00000041 ; bytes:1
gbl FCV_DELTA_EW EQU0x00000027 ; bytes:2
gbl_ FCV_SANIYE EQU 0x00000042 ; bytes:1
gbl FCV_STEP1_EW EQU 0x00000043 ; bytes:1
gbl FCV_LDR_EAST EQU 0x00000029 ; bytes:2
gbl_FCV_TEMP1 EQU0x00000044 ; bytes:1
gbl FCV_TEMP2 EQUO0x00000045 ; bytes:1
gbl FCV_DELTA_X EQU0x0000002B ; bytes:2
gbl_ FCV_EW_GERI EQU 0x00000046 ; bytes:1
gbl_ FCV_DELTA_NS EQU 0x0000002D ; bytes:2
gbl FCV_TEMP3 EQU0x00000047 ; bytes:1
gbl FCV_STEP2_NS EQU0x00000048 ; bytes:1
gbl FCV_UP EQU 0x00000049 ; bytes:1
gbl_FCV_LDR_WEST EQUO0x0000002F ; bytes:2
gbl FCV_LDR_NORTH EQU0x00000031 ; bytes:2
gbl_ FCV_MENU EQU0x0000004A ; bytes:1

CompTempVar623 EQU0x0000004B ; bytes:1
CompTempVar625 EQU0x0000004B ; bytes:1
CompTempVar627 EQU0x0000004B ; bytes:1

CompTempVar629 EQUO0x0000004B ; bytes:1



CompTempVar631 EQU0x0000004B ; bytes:1
CompTempVar633 EQU0x0000004B ; bytes:1
CompTempVar635 EQU0x0000004B ; bytes:1
CompTempVar637 EQU0x0000004B ; bytes:1
CompTempVar638 EQU0x0000004B ; bytes:1
CompTempVar639 EQU0x0000004B ; bytes:1
CompTempVarRet640 EQU 0x0000004D ; bytes:2
CompTempVarRet645 EQU 0x0000004D ; bytes:2
CompTempVarRet650 EQU 0x0000004D ; bytes:2
CompTempVarRet655 EQU 0x0000004D ; bytes:2
CompTempVar680 EQU0x0000004B ; bytes:1
CompTempVar681 EQU0x0000004B ; bytes:1
CompTempVar682 EQU0x0000004B ; bytes:1
CompTempVar683 EQU0x0000004B ; bytes:1
CompTempVar684 EQU0x0000004B ; bytes:1
CompTempVar685 EQU0x0000004B ; bytes:1
CompTempVar686 EQU0x0000004B ; bytes:1
CompTempVar687 EQU0x0000004B ; bytes:1
CompTempVar688 EQU0x0000004B ; bytes:1
CompTempVar689 EQU0x0000004B ; bytes:1
CompTempVar690 EQU0x0000004B ; bytes:1
CompTempVar691 EQU0x0000004B ; bytes:1
CompTempVar692 EQU0x0000004B ; bytes:1
CompTempVar693 EQU0x0000004B ; bytes:1
CompTempVar694 EQU0x0000004B ; bytes:1
CompTempVar695 EQU0x0000004B ; bytes:1
CompTempVar696 EQU0x0000004B ; bytes:1
CompTempVar697 EQU0x0000004B ; bytes:1
CompTempVar698 EQU0x0000004B ; bytes:1
CompTempVar699 EQU0x0000004B ; bytes:1
CompTempVar700 EQU0x0000004B ; bytes:1
CompTempVar701 EQU0x0000004B ; bytes:1
CompTempVar702 EQU0x0000004B ; bytes:1
CompTempVar703 EQU0x0000004B ; bytes:1
CompTempVar704 EQU0x0000004B ; bytes:1
CompTempVar705 EQU0x0000004B ; bytes:1
CompTempVar706 EQU0x0000004B ; bytes:1
CompTempVar707 EQU0x0000004B ; bytes:1
CompTempVar708 EQU0x0000004B ; bytes:1
CompTempVar709 EQU0x0000004B ; bytes:1
CompTempVar710 EQU0x0000004B ; bytes:1
CompTempVar711 EQU0x0000004B ; bytes:1
CompTempVar712 EQU0x0000004B ; bytes:1
CompTempVar713 EQU0x0000004B ; bytes:1
CompTempVar714 EQU0x0000004B ; bytes:1
CompTempVar715 EQU0x0000004B ; bytes:1
CompTempVar716 EQU0x0000004B ; bytes:1
CompTempVar717 EQU0x0000004B ; bytes:1
CompTempVar718 EQU0x0000004B ; bytes:1
CompTempVar725 EQU0x0000004B ; bytes:1
CompTempVar726 EQU0x0000004B ; bytes:1
CompTempVar727 EQU0x0000004B ; bytes:1
CompTempVar728 EQU0x0000004B ; bytes:1
CompTempVar731 EQU0x0000004B ; bytes:1

FCD_LCDDis_0001F_arg_Character EQU 0x0000004B ; bytes:1
FCD_LCDDis_00020_arg x EQU0x0000004B ; bytes:1
FCD_LCDDis_00020_arg_y EQU0x0000004C ; bytes:1
FCD_LCDDis_0002C_arg Number EQU 0x0000004B ; bytes:2
FCD_LCDDis_0002C_1_tmp_int EQU0x0000004D ; bytes:2
FCD_LCDDis_0002C_1_tmp_byte EQU 0x0000004F ; bytes:1

CompTempVar660 EQU0x00000050 ; bytes:1
CompTempVar663 EQU0x00000054 ; bytes:1
CompTempVar664 EQU0x00000050 ; bytes:1

CompTempVar665

EQU0x00000051 ; bytes:1



CompTempVar666 EQU0x00000054 ; bytes:1
CompTempVar667 EQU0x00000055 ; bytes:1
CompTempVar668 EQU0x00000050 ; bytes:1
CompTempVar669 EQU0x00000051 ; bytes:1
CompTempVar670 EQU0x00000050 ; bytes:1
CompTempVar671 EQU0x00000054 ; bytes:1
CompTempVar672 EQUO0x00000055 ; bytes:1
CompTempVar673 EQU0x00000050 ; bytes:1
CompTempVar675 EQU0x00000050 ; bytes:1
CompTempVar676 EQU0x00000054 ; bytes:1
CompTempVar677 EQU0x00000055 ; bytes:1
CompTempVar678 EQU0x00000050 ; bytes:1
FCD_ADCO0_S 00024_1 old_tris EQU 0x0000004B ; bytes:1
FCD_ADCO_S 00024_1_cnt EQU 0x0000004C ; bytes:1
FCD_ADCO_R_00028_1_iRetVal EQU 0x0000004B ; bytes:2
CompTempVar643 EQU0x0000004D ; bytes:1
CompTempVar644 EQU0x0000004E ; bytes:1
FCD_ADC1_S_00025_1_old_tris EQU 0x0000004B ; bytes:1
FCD_ADC1_S _00025_1_cnt EQU 0x0000004C ; bytes:1
FCD_ADC1_R_00029_1_iRetVal = EQU0x0000004B ; bytes:2
CompTempVar648 EQU0x0000004D ; bytes:1
CompTempVar649 EQUO0x0000004E ; bytes:1
FCD_ADC2_S _00026_1_old_tris EQU 0x0000004B ; bytes:1
FCD_ADC2_S_00026_1_cnt EQU 0x0000004C ; bytes:1
FCD_ADC2_R_0002A_1_iRetVal  EQU 0x0000004B ; bytes:2
CompTempVar653 EQU0x0000004D ; bytes:1
CompTempVar654 EQUO0x0000004E ; bytes:1
FCD_ADC3_S _00027_1_old_tris EQU 0x0000004B ; bytes:1
FCD_ADC3_S 00027_1_cnt EQU 0x0000004C ; bytes:1
FCD_ADC3_R_0002B_1_iRetVal EQU 0x0000004B ; bytes:2
CompTempVar658 EQU0x0000004D ; bytes:1
CompTempVar659 EQUO0x0000004E ; bytes:1
FCD_EEPROM_0003E_arg_addr EQU0x0000004B ; bytes:2
CompTempVarRet741 EQU 0x0000004E ; bytes:1

FCD_EEPROM_0003E_1_data EQU0x0000004D ; bytes:1
FCD_EEPROM_00033_arg_addr EQU 0x0000004B ; bytes:2
FCD_EEPROM_00033_arg_data EQU 0x0000004D ; bytes:1
FCD_EEPROM 00033 1 bInterr 00034 EQUO0x0000004E ; bytes:1
LCD_131950_00036_arg_nln EQU 0x00000050 ; bytes:1
LCD_131950_00036_arg nMask  EQU 0x00000051 ; bytes:1

LCD_131950_00036_1 pt EQU0x00000052 ; bytes:1
LCD_131950_00036_1_outVal EQU 0x00000053 ; bytes:1
CompTempVar733 EQU0x00000054 ; bytes:1
CompTempVar742 EQU0x0000004B ; bytes:1
delay_10us_00000_arg_del EQU 0x00000054 ; bytes:1
delay ms_ 00000 _arg del EQU0x0000004D ; bytes:1
Int1Context EQU 0x0000007F ; bytes:1
Int1BContext EQU 0x00000020 ; bytes:3

ORG 0x00000000

BSF PCLATH,3

GOTO _startup

ORG 0x00000004

MOVWEF Intl1Context
SWAPF STATUS, W

BCF STATUS, RP0

BCF STATUS, RP1
MOVWEF Int1BContext
SWAPF PCLATH, W
MOVWEF Int1BContext+D'1'
SWAPF FSR, W

MOVWEF Int1BContext+D'2'
BSF PCLATH,3

BCF PCLATH 4

GOTO interrupt



ORG 0x00000010
delay_10us_00000
; { delay_10us ; function begin
label4026531848

NOP

NOP

NOP

NOP

NOP

NOP

NOP

DECFSZ delay_10us_00000_arg_del, F

GOTO label4026531848

RETURN
; } delay_10us function end

ORG 0x0000001A
delay_ms_00000
; { delay_ms ; function begin
MOVF delay_ms_00000_arg_del, F
BTFSS STATUS,Z
GOTO label4026531857
RETURN
label4026531857
MOVLW 0xF9
label4026531858
ADDLW 0xFF
BTFSS STATUS,Z
GOTO label4026531858
NOP
DECFSZ delay_ms_00000_arg_del, F
GOTO label4026531857
RETURN
; } delay_ms function end

ORG 0x00000026
FCM_CLOCK_00000
5 { FCM_CLOCK ; function begin

BCF STATUS, RP0

BCF STATUS, RP1

DECF gbl FCV_LCD_BACKLIGHT, W

BTFSS STATUS,Z

GOTO label268439882

INCF gbl_FCV_COUNTER, W

MOVWEF gbl FCV_COUNTER
label268439882

INCF gbl_FCV_COUNTER, W

BTFSS STATUS,Z

GOTO label268439886

CLRF gbl_ FCV_LCD_BACKLIGHT

CLRF gbl FCV_COUNTER
label268439886

MOVF gbl FCV_DAKIKA, W

XORLW 0x0F

BTFSS STATUS,Z

GOTO label268439891

MOVLW 0x01

MOVWF gbl_FCV_RUN

CLRF gbl FCV_DAKIKA

GOTO label268439898
label268439891

MOVF gbl_FCV_SANIYE, W

XORLW 0x3C

BTFSS STATUS,Z



GOTO label268439898
INCF gbl_FCV_DAKIKA, W
MOVWF gbl FCV_DAKIKA
label268439898
MOVF gbl_ FCV_SANIYE, W
XORLW 0x3C
BTFSS STATUS,Z
GOTO label268439902
CLRF gbl FCV_SANIYE
GOTO 1abel268439908
label268439902
DECF gbl_ FCV_CLOCK_1SN, W
BTFSS STATUS,Z
GOTO label268439908
INCF gbl_FCV_SANIYE, W
MOVWEF gbl_FCV_SANIYE
1abel268439908
MOVF gbl_FCV_CLOCK_1SN, W
XORLW 0x3C
BTFSS STATUS,Z
GOTOlabel268439912
CLRF gbl FCV_CLOCK_1SN
RETURN
label268439912
INCF gbl_FCV_CLOCK_1SN, W
MOVWF gbl_FCV_CLOCK_1SN
RETURN
;5 } FCM_CLOCK function end

ORG 0x00000054
__div_16_1_00003
5 {__div_16_16 ; function begin
CLRF __div_16_1_00003_1_r
CLRF __div_16_1_00003_1_r+D'1’
CLRF CompTempVarRet132
CLRF CompTempVarRet132+D'1’
CLRF __div_16_1_00003_1_i
label268435530
BTFSC __div_16_1_00003_1_i,4
RETURN
BCF STATUS,C
RLF CompTempVarRet132, F
RLF CompTempVarRet132+D'1', F
RLF _ div_16_1_00003_arg a, F
RLF __div_16_1_00003_arg_a+D'1', F
RLF __div_16_1_00003 1 r, F
RLF __div_16_1_00003_1_r+D'1", F
MOVF __div_16_1_00003_arg b+D'1', W
SUBWEF __div_16_1_00003_1_r+D'1',W
BTFSS STATUS,Z
GOTO label268435535
MOVF __div_16_1_00003_arg_b, W
SUBWEF __div_16_1_00003_1_r, W
label268435535
BTFSS STATUS,C
GOTO label268435536
MOVF __div_16_1_00003_arg b, W
SUBWF __div_16_1_00003_1_r, F
MOVF __div_16_1_00003_arg_b+D'1', W
BTFSS STATUS,C
DECF __div_16_1_00003_1_r+D'1", F
SUBWF __div_16_1_00003_1_r+D'1', F
BSF CompTempVarRet132,0
label268435536



INCF _div_16_1 00003 1 i, F
GOTO label268435530
5} __div_16_16 function end

ORG 0x00000073

LCD_131950_00036

5 { LCD_131950_RawSend ; function begin
MOVF gbl_portc, W
MOVWF LCD_131950_00036_1_outVal
BCF LCD_131950_00036_1_outVal,0
BCF LCD_131950_00036_1_outVal,1
BCF LCD_131950_00036_1_outVal,2
BCF LCD_131950_00036_1_outVal,3
BCF LCD_131950_00036_1_outVal,4
BCF LCD_131950_00036_1_outVal,5
SWAPF LCD_131950_00036_arg_nIn, W
ANDLW 0x0F
MOVWF CompTempVar733
MOVLW 0x0F
ANDWF CompTempVar733, W
MOVWF LCD_131950_00036_1_pt
BTFSC LCD_131950_00036_1_pt,0
BSF LCD_131950_00036_1_outVal,0
BTFSC LCD_131950_00036_1_pt,1
BSF LCD_131950_00036_1_outVal,1
BTFSC LCD_131950_00036_1_pt,2
BSF LCD_131950_00036_1_outVal,2
BTFSC LCD_131950_00036_1_pt,3
BSF LCD_131950_00036_1_outVal,3
MOVF LCD_131950_00036_arg nMask, F
BTFSS STATUS,Z
BSF LCD_131950_00036_1_outVal,4
MOVF LCD_131950_00036_1_outVal, W
MOVWEF gbl_portc
MOVLW 0x0A
MOVWEF delay_10us_00000_arg_del
CALL delay_10us_00000
BSF gbl_portce,S
MOVLW 0x0A
MOVWEF delay_10us_00000_arg_del
CALL delay_10us_00000
BCF gbl_portc,5
MOVLW 0x0F
ANDWF LCD_131950_00036_arg_nIn, W
MOVWF LCD_131950_00036_1_pt
MOVLW 0x0A
MOVWEF delay_10us_00000_arg_del
CALL delay_10us_00000
MOVF gbl_portc, W
MOVWF LCD_131950_00036_1_outVal
BCF LCD_131950_00036_1_outVal,0
BCF LCD_131950_00036_1_outVal,1
BCF LCD_131950_00036_1_outVal,2
BCF LCD_131950_00036_1_outVal,3
BCF LCD_131950_00036_1_outVal,4
BCF LCD_131950_00036_1_outVal,5
BTFSC LCD_131950_00036_1_pt,0
BSF LCD_131950_00036_1_outVal,0
BTFSC LCD_131950_00036_1_pt,1
BSF LCD_131950_00036_1_outVal,1
BTFSC LCD_131950_00036_1_pt,2
BSF LCD_131950_00036_1_outVal,2
BTFSC LCD_131950_00036_1_pt,3
BSF LCD_131950_00036_1_outVal,3



MOVF LCD_131950_00036_arg nMask, F
BTFSS STATUS,Z
BSF LCD_131950_00036_1_outVal,4
MOVF LCD_131950_00036_1_outVal, W
MOVWF gbl_portc
MOVLW 0x0A
MOVWEF delay_10us_00000_arg_del
CALL delay_10us_00000
BSF gbl_porte,5
MOVLW 0x0A
MOVWEF delay_10us_00000_arg_del
CALL delay_10us_00000
BCF gbl_portc,5
MOVLW 0x0A
MOVWEF delay_10us_00000_arg_del
CALL delay_10us_00000
RETURN

5 } LCD_131950_RawSend function end

ORG 0x000000BD
FCD_LCDDis_0002C
; { FCD_LCDDisplay0_PrintNumber ; function begin
BTFSS FCD_LCDDis_0002C_arg Number+D'1',7
GOTO label268441491
MOVLW 0x2D
MOVWF LCD_131950_00036_arg_nlIn
MOVLW 0x10
MOVWF LCD_131950 _00036_arg nMask
CALL LCD_131950_00036
MOVF FCD_LCDDis_0002C_arg Number, W
SUBLW 0x00
MOVWF CompTemp Var660
COMF FCD_LCDDis_0002C_arg Number+D'l', F
BTFSC STATUS,C
INCF FCD_LCDDis_0002C_arg_Number+D'1', F
MOVF CompTempVar660, W
MOVWF FCD_LCDDis_0002C_arg_ Number
label268441491
MOVF FCD_LCDDis_0002C_arg_Number, W
MOVWF FCD_LCDDis_0002C_1_tmp_int
MOVF FCD_LCDDis_0002C_arg Number+D'1', W
MOVWF FCD_LCDDis_0002C_1_tmp_int+D'1’
MOVLW 0x27
SUBWF FCD_LCDDis_0002C_arg Number+D'1', W
BTFSS STATUS,Z
GOTO label268441505
MOVLW 0x10
SUBWF FCD_LCDDis_0002C_arg Number, W
label268441505
BTFSS STATUS,C
GOTO label268441525
BTFSC FCD_LCDDis_0002C_arg_Number+D'1',7
GOTO label268441525
CLRF CompTempVar663
MOVF FCD_LCDDis_0002C_1_tmp_int, W
MOVWF __div_16_1_00003_arg a
MOVF FCD_LCDDis_0002C_1_tmp_int+D'1', W
MOVWF __div_16_1_00003_arg a+D'1'
BTFSS FCD_LCDDis_0002C_1_tmp_int+D'1',7
GOTO label268441515
COMF __div_16_1_00003_arg a, F
COMF __div_16_1_00003_arg_a+D'l', F
INCF __div_16_1 00003 _arg_a, F
BTFSC STATUS,Z



INCF __div_16_1_00003_arg_a+D'1', F
INCF CompTempVar663, F
label268441515
MOVLW 0x10
MOVWF __div_16_1_00003_arg b
MOVLW 0x27
MOVWF __div_16_1_00003_arg b+D'l'
CALL __div_16_1_00003
MOVF CompTempVarRet132, W
MOVWF FCD_LCDDis_0002C_1_tmp_byte
BTFSS CompTempVar663,0
GOTO label268441517
COMF FCD_LCDDis_0002C_1_tmp_byte, F
INCF FCD_LCDDis 0002C_1_tmp_byte, F
label268441517
MOVF FCD_LCDDis_0002C_1_tmp_byte, W
ADDLW 0x30
MOVWF LCD_131950_00036_arg_nlIn
MOVLW 0x10
MOVWF LCD_131950 _00036_arg nMask
CALL LCD_131950_00036
label268441524
MOVF FCD_LCDDis_0002C_1_tmp_byte, W
SUBLW 0x00
BTFSC STATUS,C
GOTO label268441525
MOVLW 0x10
SUBWF FCD_LCDDis_0002C_1_tmp_int, W
MOVWF CompTempVar664
MOVLW 0x27
BTFSS STATUS,C
MOVLW 0x28
SUBWF FCD_LCDDis_0002C_1_tmp_int+D'1', W
MOVWF CompTemp Var665
MOVF CompTempVar664, W
MOVWF FCD_LCDDis_0002C_1_tmp_int
MOVF CompTempVar665, W
MOVWF FCD_LCDDis_0002C_1_tmp_int+D'1’
DECF FCD_LCDDis_0002C_1_tmp_byte, F
GOTO label268441524
label268441525
MOVLW 0x03
SUBWF FCD_LCDDis_0002C_arg Number+D'1', W
BTFSS STATUS,Z
GOTO label268441533
MOVLW 0xES8
SUBWF FCD_LCDDis_0002C_arg Number, W
label268441533
BTFSS STATUS,C
GOTO label268441553
BTFSC FCD_LCDDis_0002C_arg Number+D'1',7
GOTO label268441553
CLRF CompTempVar667
MOVF FCD_LCDDis_0002C_1_tmp_int, W
MOVWF __div_16_1_00003_arg a
MOVF FCD_LCDDis_0002C_1_tmp_int+D'l', W
MOVWF __div_16_1_00003_arg_a+D'1’
BTFSS FCD_LCDDis_0002C_1_tmp_int+D'1",7
GOTO label268441543
COMF __div_16_1_ 00003 _arg a, F
COMF __div_16_1_00003_arg a+D'1', F
INCF __div_16_1_00003_arg_a, F
BTFSC STATUS,Z
INCF __div_16_1_00003_arg_a+D'l', F
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INCF CompTempVar667, F
label268441543
MOVLW 0xE8
MOVWF __div_16_1_00003_arg_b
MOVLW 0x03
MOVWEF __div_16_1_00003_arg_b+D'1’
CALL __div_16_1_00003
MOVF CompTempVarRet132, W
MOVWF CompTempVar666
BTFSS CompTempVar667,0
GOTO label268441545
COMF CompTempVar666, F
INCF CompTempVar666, F
label268441545
MOVF CompTempVar666, W
MOVWF FCD_LCDDis_0002C_1_tmp_byte
ADDLW 0x30
MOVWF LCD_131950_00036_arg_nlIn
MOVLW 0x10
MOVWF LCD_131950 _00036_arg nMask
CALL LCD_131950_00036
label268441552
MOVF FCD_LCDDis_0002C_1_tmp_byte, W
SUBLW 0x00
BTFSC STATUS,C
GOTO label268441553
MOVLW 0xE8
SUBWF FCD_LCDDis_0002C_1_tmp_int, W
MOVWF CompTempVar668
MOVLW 0x03
BTFSS STATUS,C
MOVLW 0x04
SUBWF FCD_LCDDis_0002C_1_tmp_int+D'1', W
MOVWF CompTemp Var669
MOVF CompTempVar668, W
MOVWF FCD_LCDDis_0002C_1_tmp_int
MOVF CompTempVar669, W
MOVWF FCD_LCDDis_0002C_1_tmp_int+D'1’
DECF FCD_LCDDis_0002C_1_tmp_byte, F
GOTO label268441552
label268441553
MOVF FCD_LCDDis_0002C_arg Number+D'1', W
XORLW 0x80
MOVWF CompTempVar670
MOVLW 0x80
SUBWF CompTempVar670, W
BTFSS STATUS,Z
GOTO label268441563
MOVLW 0x64
SUBWF FCD_LCDDis_0002C_arg Number, W
label268441563
BTFSS STATUS,C
GOTO label268441583
CLRF CompTempVar672
MOVF FCD_LCDDis_0002C_1_tmp_int, W
MOVWF __div_16_1_00003_arg a
MOVF FCD_LCDDis_0002C_1_tmp_int+D'1', W
MOVWF __div_16_1_00003_arg a+D'1'
BTFSS FCD_LCDDis_0002C_1_tmp_int+D'1',7
GOTO label268441573
COMF __div_16_1_00003_arg a, F
COMF __div_16_1_00003_arg_a+D'l', F
INCF __div_16_1 00003 _arg_a, F
BTFSC STATUS,Z



INCF __div_16_1_00003_arg_a+D'1', F
INCF CompTempVar672, F
label268441573
MOVLW 0x64
MOVWF __div_16_1_00003_arg b
CLRF __div_16_1_00003_arg b+D'1'
CALL __div_16_1_00003
MOVF CompTempVarRet132, W
MOVWF CompTempVar671
BTFSS CompTempVar672,0
GOTO label268441575
COMF CompTempVar671, F
INCF CompTempVar671, F
label268441575
MOVF CompTempVar671, W
MOVWF FCD_LCDDis_0002C_1_tmp_byte
ADDLW 0x30
MOVWF LCD_131950_00036_arg_nlIn
MOVLW 0x10
MOVWF LCD_131950 _00036_arg nMask
CALL LCD_131950_00036
label268441582
MOVF FCD_LCDDis_0002C_1_tmp_byte, W
SUBLW 0x00
BTFSC STATUS,C
GOTO label268441583
MOVLW 0x64
SUBWF FCD_LCDDis_0002C_1_tmp_int, W
MOVWF CompTempVar673
BTFSS STATUS,C
DECF FCD_LCDDis_0002C_1_tmp_int+D'1l', F
MOVF CompTempVar673, W
MOVWF FCD_LCDDis_0002C_1_tmp_int
DECF FCD_LCDDis_0002C_1_tmp_byte, F
GOTO label268441582
label268441583
MOVF FCD_LCDDis_0002C_arg Number+D'1', W
XORLW 0x80
MOVWF CompTempVar675
MOVLW 0x80
SUBWF CompTempVar675, W
BTFSS STATUS,Z
GOTO label268441593
MOVLW 0x0A
SUBWF FCD_LCDDis_0002C_arg_Number, W
label268441593
BTFSS STATUS,C
GOTOlabel268441613
CLRF CompTempVar677
MOVF FCD_LCDDis_0002C_1_tmp_int, W
MOVWF __div_16_1_00003_arg_a
MOVF FCD_LCDDis_0002C_1_tmp_int+D'1', W
MOVWF __div_16_1_00003_arg_a+D'1'
BTFSS FCD_LCDDis_0002C_1_tmp_int+D'1',7
GOTOlabel268441603
COMF __div_16_1_00003_arg a, F
COMF __div_16_1_00003_arg_a+D'1', F
INCF __div_16_1 00003 _arg _a, F
BTFSC STATUS,Z
INCF __div_16_1_00003_arg_a+D'1', F
INCF CompTempVar677, F
label268441603
MOVLW 0x0A
MOVWEF __div_16_1_00003_arg b
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CLRF __div_16_1_00003_arg b+D'1'
CALL __div_16_1_00003
MOVF CompTempVarRet132, W
MOVWF CompTempVar676
BTFSS CompTempVar677,0
GOTO label268441605
COMF CompTempVar676, F
INCF CompTempVar676, F

label268441605
MOVF CompTempVar676, W
MOVWF FCD_LCDDis_0002C_1_tmp_byte
ADDLW 0x30
MOVWF LCD_131950_00036_arg_nIn
MOVLW 0x10
MOVWF LCD_131950_00036_arg_nMask
CALL LCD_131950_00036

label268441612
MOVF FCD_LCDDis_0002C_1_tmp_byte, W
SUBLW 0x00
BTFSC STATUS,C
GOTOlabel268441613
MOVLW 0x0A
SUBWF FCD_LCDDis_0002C_1_tmp_int, W
MOVWF CompTempVar678
BTFSS STATUS,C
DECF FCD_LCDDis_0002C_1_tmp_int+D'1l', F
MOVF CompTempVar678, W
MOVWF FCD_LCDDis_0002C_1_tmp_int
DECF FCD_LCDDis_0002C_1_tmp_byte, F
GOTOlabel268441612

label268441613
MOVF FCD_LCDDis_0002C_1_tmp_int, W
ADDLW 0x30
MOVWF LCD_131950_00036_arg_nln
MOVLW 0x10
MOVWF LCD_131950 _00036_arg nMask
CALL LCD_131950_00036
RETURN

; } FCD_LCDDisplay0_PrintNumber function end

ORG 0x000001B8
FCD_LCDDis_00021
; { FCD_LCDDisplay0_Clear ; function begin
MOVLW 0x01
BCF STATUS, RP0
BCF STATUS, RP1
MOVWF LCD_131950_00036_arg_nln
CLRF LCD_131950_00036_arg_nMask
CALL LCD_131950_00036
MOVLW 0x02
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0x02
MOVWF LCD_131950_00036_arg_nIn
CLRF LCD_131950 _00036_arg_nMask
CALL LCD_131950_00036
MOVLW 0x02
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
RETURN
; } FCD_LCDDisplay0_Clear function end

ORG 0x000001C9
FCD_LCDDis_00020
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; { FCD_LCDDisplay0_Cursor ; function begin
MOVF FCD_LCDDis_00020_arg_y, F
BTFSS STATUS,Z
GOTO label268441464
MOVLW 0x80
MOVWF FCD_LCDDis_00020_arg_y
GOTO label268441475

label268441464
DECF FCD_LCDDis_00020_arg_y, W
BTFSS STATUS,Z
GOTO label268441468
MOVLW 0xC0
MOVWF FCD_LCDDis_00020_arg_y
GOTO label268441475

label268441468
MOVF FCD_LCDDis_00020_arg_y, W
XORLW 0x02
BTFSS STATUS,Z
GOTO label268441472
MOVLW 0x90
MOVWF FCD_LCDDis_00020_arg_y
GOTO label268441475

label268441472
MOVLW 0xD0
MOVWF FCD_LCDDis_00020_arg_y

label268441475
MOVF FCD_LCDDis_00020_arg_x, W
ADDWF FCD_LCDDis_00020_arg_y, W
MOVWF LCD_131950_00036_arg_nIn
CLRF LCD _131950_00036_arg nMask
CALL LCD_131950_00036
MOVLW 0x02
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
RETURN

; } FCD_LCDDisplay0_Cursor function end

ORG 0x000001E7
FCD_LCDDis_0001F
5 { FCD_LCDDisplay0_PrintASCII ; function begin
MOVF FCD_LCDDis_0001F_arg_Character, W
MOVWF LCD_131950_00036_arg_nlIn
MOVLW 0x10
MOVWF LCD_131950 _00036_arg nMask
CALL LCD_131950_00036
RETURN
; } FCD_LCDDisplay0_PrintASCII function end

ORG 0x000001ED
FCD_LCDDis_0001E
; { FCD_LCDDisplay0_Start ; function begin

BSF STATUS, RP0

BCF STATUS, RP1

BCEF gbl_trisc,0

BCF gbl_trisc,1

BCF gbl_trisc,2

BCF gbl_trisc,3

BCF gbl_trisc,4

BCF gbl_trisc,5

MOVLW 0x0C

BCF STATUS, RP0

MOVWEF delay ms_00000_arg_del

CALL delay_ms_00000

MOVLW 0x33
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MOVWF LCD_131950_00036_arg_nIn
CLRF LCD_131950_00036_arg_nMask
CALL LCD_131950_00036
MOVLW 0x02
MOVWF delay_ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0x32
MOVWF LCD_131950_00036_arg_nln
CLRF LCD_131950_00036_arg nMask
CALL LCD_131950_00036
MOVLW 0x02
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0x2C
MOVWF LCD_131950_00036_arg_nln
CLRF LCD_131950_00036_arg_nMask
CALL LCD_131950_00036
MOVLW 0x02
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0x06
MOVWF LCD_131950_00036_arg_nIn
CLRF LCD_131950 _00036_arg_nMask
CALL LCD_131950_00036
MOVLW 0x02
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0x0C
MOVWF LCD_131950_00036_arg_nIn
CLRF LCD _131950_00036_arg nMask
CALL LCD_131950_00036
MOVLW 0x02
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0x01
MOVWF LCD_131950_00036_arg_nlIn
CLRF LCD_131950_00036_arg_nMask
CALL LCD_131950_00036
MOVLW 0x02
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0x02
MOVWF LCD_131950_00036_arg_nIn
CLRF LCD_131950_00036_arg nMask
CALL LCD_131950_00036
MOVLW 0x02
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
RETURN

; } FCD_LCDDisplay0_Start function end

ORG 0x0000022B
FCD_EEPROM_00033
; { FCD_EEPROMO_WriteEEPROM ; function begin
label268441795
BSF STATUS, RP0
BSF STATUS, RP1
BTFSC gbl_eeconl,1
GOTO label268441795
BCF STATUS, RP0
BCF STATUS, RP1
MOVF FCD_EEPROM 00033 arg_addr, W
BSF STATUS, RP1
MOVWEF gbl_eeadr



BCF STATUS, RP1
MOVF FCD_EEPROM_00033_arg_data, W
BSF STATUS, RP1
MOVWEF gbl_eedata
BSF STATUS, RP0
BCF gbl_eeconl,7
BSF gbl_eeconl,2
MOVLW 0x80
ANDWEF gbl_intcon, W
BCF STATUS, RP0
BCF STATUS, RP1
MOVWEF FCD_EEPROM_00033_1_bInterr_00034
BCF gbl_intcon,7
MOVLW 0x55
BSF STATUS, RP0
BSF STATUS, RP1
MOVWEF gbl_eecon2
MOVLW 0xAA
MOVWEF gbl_eecon2
BSF gbl_eeconl,1
label268441807
BTFSC gbl_eeconl,1
GOTO label268441807
BCF STATUS, RP0
BCF STATUS, RP1
MOVF FCD_EEPROM_00033_1_bInterr_00034, F
BTFSC STATUS,Z
GOTO label268441810
BSF gbl_intcon,7
label268441810
BSF STATUS, RP0
BSF STATUS, RP1
BCF gbl_eeconl,2
RETURN
; } FCD_EEPROMO_WriteEEPROM function end

ORG 0x00000254
FCD_ADC3_S_00027
;s { FCD_ADC3_SampleADC ; function begin
MOVLW 0x04
BSF STATUS, RP0
BCF STATUS, RP1
MOVWEF gbl_adconl
MOVF gbl_trisa, W
BCF STATUS, RP0
MOVWF FCD_ADC3_S_00027_1_old_tris
MOVLW 0x08
BSF STATUS, RP0
IORWEF gbl_trisa, W
MOVWEF gbl_trisa
MOVLW 0x99
BCF STATUS, RP0
MOVWF gbl_adcon0
CLRF FCD_ADC3_S_00027_1_cnt
label268441756
MOVLW 0x28
SUBWF FCD_ADC3_S_00027_1_cnt, W
BTFSC STATUS,C
GOTO label268441757
INCF FCD_ADC3_S_00027_1_cnt, F
GOTO label268441756
label268441757
MOVLW 0x04
IORWF gbl_adcon0, W
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MOVWEF gbl_adcon0
label268441761
BTFSC gbl_adcon0,2
GOTO label268441761
MOVF FCD_ADC3_S 00027_1_old_tris, W
BSF STATUS, RP0
MOVWEF gbl_trisa
MOVLW 0x07
MOVWEF gbl_adconl
MOVLW 0x80
BCF STATUS, RP0
MOVWEF gbl_adcon(
RETURN
5 } FCD_ADC3_SampleADC function end

ORG 0x00000277

FCD_ADC3_R_0002B

5 { FCD_ADC3_ReadAslInt ; function begin
BCF STATUS, RP0
BCF STATUS, RP1
MOVF gbl_adresh, W
MOVWF FCD_ADC3_R_0002B_1_iRetVal
CLRF FCD_ADC3_R_0002B_1_iRetVal+D'1’
BCF STATUS,C
RLF FCD_ADC3_R_0002B_1_iRetVal, F
RLF FCD_ADC3_R_0002B_1_iRetVal+D'1l', F
BCF STATUS,C
RLF FCD_ADC3_R_0002B_1_iRetVal, F
RLF FCD_ADC3_R_0002B_1_iRetVal+D'1', F
BSF STATUS, RP0
MOVF gbl_adresl, W
BCF STATUS, RP0
MOVWF CompTempVar658
CLRF CompTempVar659
RRF CompTempVar658, F
RRF CompTempVar658, F
RRF CompTempVar658, F
RRF CompTempVar658, F
RRF CompTempVar658, F
RRF CompTempVar658, W
ANDLW 0x03
ADDWF FCD_ADC3_R_0002B_1_iRetVal, F
MOVF CompTempVar659, W
BTFSC STATUS,C
INCF FCD_ADC3_R_0002B_1_iRetVal+D'1', F
ADDWF FCD_ADC3_R_0002B_1_iRetVal+D'1', F
MOVF FCD_ADC3_R_0002B_1_iRetVal, W
MOVWF CompTemp VarRet655
MOVF FCD_ADC3_R_0002B_1_iRetVal+D'1', W
MOVWF CompTempVarRet655+D'1’
RETURN

; } FCD_ADC3_ReadAsInt function end

ORG 0x00000298
FCD_ADC2_S_00026
;s { FCD_ADC2_SampleADC ; function begin
MOVLW 0x02
BSF STATUS, RP0
BCF STATUS, RP1
MOVWEF gbl_adconl
MOVF gbl_trisa, W
BCF STATUS, RP0
MOVWEF FCD_ADC2_S_00026_1_old_tris
MOVLW 0x04
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BSF STATUS, RP0

IORWEF gbl_trisa, W

MOVWEF gbl_trisa

MOVLW 0x91

BCF STATUS, RP0

MOVWEF gbl_adcon0

CLRF FCD_ADC2_S_00026_1_cnt
label268441723

MOVLW 0x28

SUBWF FCD_ADC2_S_00026_1_cnt, W

BTFSC STATUS,C

GOTO label268441724

INCF FCD_ADC2_S 00026_1_cnt, F

GOTOlabel268441723
label268441724

MOVLW 0x04

IORWF gbl_adcon0, W

MOVWEF gbl_adcon0
label268441728

BTFSC gbl_adcon(,2

GOTOlabel268441728

MOVF FCD_ADC2_S 00026_1_old_tris, W

BSF STATUS, RP0

MOVWEF gbl_trisa

MOVLW 0x07

MOVWEF gbl_adconl

MOVLW 0x80

BCF STATUS, RP0

MOVWF gbl_adcon0

RETURN
5 } FCD_ADC2_SampleADC function end

ORG 0x000002BB

FCD_ADC2_R_0002A

; { FCD_ADC2_ReadAsInt ; function begin
BCF STATUS, RP0
BCF STATUS, RP1
MOVF gbl_adresh, W
MOVWF FCD_ADC2_R_0002A_1_iRetVal
CLRF FCD_ADC2_R _0002A_1_iRetVal+D'1’
BCF STATUS,C
RLF FCD_ADC2_R_0002A_1_iRetVal, F
RLF FCD_ADC2_R _0002A_1_iRetVal+D'1', F
BCF STATUS,C
RLF FCD_ADC2_R_0002A_1_iRetVal, F
RLF FCD_ADC2_R _0002A_1_iRetVal+D'l', F
BSF STATUS, RP0
MOVF gbl_adresl, W
BCF STATUS, RP0
MOVWF CompTempVar653
CLRF CompTempVar654
RRF CompTempVar653, F
RRF CompTempVar653, F
RRF CompTempVar653, F
RRF CompTempVar653, F
RRF CompTempVar653, F
RRF CompTempVar653, W
ANDLW 0x03
ADDWF FCD_ADC2_R_0002A_1_iRetVal, F
MOVF CompTempVar654, W
BTFSC STATUS,C
INCF FCD_ADC2_R_0002A_1_iRetVal+D'l', F
ADDWEF FCD_ADC2_R_0002A_1_iRetVal+D'l', F
MOVF FCD_ADC2_R_0002A_1_iRetVal, W



MOVWF CompTempVarRet650
MOVF FCD_ADC2_R_0002A_1_iRetVal+D'l', W
MOVWF CompTempVarRet650+D'1’
RETURN
; } FCD_ADC2_ReadAsInt function end

ORG 0x000002DC
FCD_ADC1_S_00025
; { FCD_ADC1_SampleADC ; function begin
MOVLW 0x04
BSF STATUS, RP0
BCF STATUS, RP1
MOVWF gbl_adconl
MOVF gbl_trisa, W
BCF STATUS, RP0
MOVWF FCD_ADC1_S_00025_1_old_tris
MOVLW 0x02
BSF STATUS, RP0
IORWEF gbl_trisa, W
MOVWEF gbl_trisa
MOVLW 0x89
BCF STATUS, RP0
MOVWEF gbl_adcon0
CLRF FCD_ADC1_S_00025_1_cnt
label268441690
MOVLW 0x28
SUBWF FCD_ADC1_S_00025_1_cnt, W
BTFSC STATUS,C
GOTO label268441691
INCF FCD_ADC1_S_00025_1_cnt, F
GOTO label268441690
label268441691
MOVLW 0x04
IORWF gbl_adcon0, W
MOVWEF gbl_adcon0
label268441695
BTFSC gbl_adcon0,2
GOTO label268441695
MOVF FCD_ADC1_S_00025_1_old_tris, W
BSF STATUS, RP0
MOVWEF gbl_trisa
MOVLW 0x07
MOVWEF gbl_adconl
MOVLW 0x80
BCF STATUS, RP0
MOVWEF gbl_adcon0
RETURN
5 } FCD_ADC1_SampleADC function end

ORG 0x000002FF

FCD_ADC1_R_00029

; { FCD_ADC1_ReadAsInt ; function begin
BCF STATUS, RP0
BCF STATUS, RP1
MOVF gbl_adresh, W
MOVWEF FCD_ADC1_R_00029_1_iRetVal
CLRF FCD_ADC1_R_00029_1_iRetVal+D'1’
BCF STATUS,C
RLF FCD_ADC1_R 00029_1_iRetVal, F
RLF FCD_ADC1_R 00029_1_iRetVal+D'1', F
BCF STATUS,C
RLF FCD_ADC1_R 00029 1 _iRetVal, F
RLF FCD_ADC1_R_00029_1_iRetVal+D'l', F
BSF STATUS, RP0
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MOVF gbl_adresl, W

BCF STATUS, RP0

MOVWF CompTempVar648

CLRF CompTempVar649

RRF CompTempVar648, F

RRF CompTempVar648, F

RRF CompTempVar648, F

RRF CompTempVar648, F

RRF CompTempVar648, F

RRF CompTempVar648, W

ANDLW 0x03

ADDWF FCD_ADC1_R_00029_1_iRetVal, F
MOVF CompTempVar649, W

BTFSC STATUS,C

INCF FCD_ADC1_R_00029_1_iRetVal+D'1', F

ADDWF FCD_ADC1_R_00029_1_iRetVal+D'1', F

MOVF FCD_ADC1_R_00029_1_iRetVal, W
MOVWF CompTemp VarRet645
MOVF FCD_ADC1_R_00029_1_iRetVal+D'1', W
MOVWF CompTempVarRet645+D'1'
RETURN

; } FCD_ADC1_ReadAsInt function end

ORG 0x00000320
FCD_ADCO0_S_00024
;s { FCD_ADCO0_SampleADC ; function begin

MOVLW 0x04

BSF STATUS, RP0

BCF STATUS, RP1

MOVWF gbl_adconl

MOVF gbl_trisa, W

BCF STATUS, RP0

MOVWF FCD_ADCO0_S_00024_1_old_tris

MOVLW 0x01

BSF STATUS, RP0

IORWEF gbl_trisa, W

MOVWEF gbl_trisa

MOVLW 0x81

BCF STATUS, RP0

MOVWEF gbl_adcon0

CLRF FCD_ADCO0_S_00024_1_cnt
label268441657

MOVLW 0x28

SUBWF FCD_ADCO0_S_00024_1_cnt, W

BTFSC STATUS,C

GOTO label268441658

INCF FCD_ADCO0_S_00024_1_cnt, F

GOTO label268441657
label268441658

MOVLW 0x04

IORWF gbl_adcon0, W

MOVWEF gbl_adcon(
label268441662

BTFSC gbl_adcon0,2

GOTO label268441662

MOVF FCD_ADCO0_S_00024_1_old_tris, W

BSF STATUS, RP0

MOVWEF gbl_trisa

MOVLW 0x07

MOVWEF gbl_adconl

MOVLW 0x80

BCF STATUS, RP0

MOVWEF gbl_adcon0

RETURN
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5 } FCD_ADCO0_SampleADC function end

ORG 0x00000343

FCD_ADCO0_R_00028

; { FCD_ADCO0_ReadAslInt ; function begin
BCF STATUS, RP0
BCF STATUS, RP1
MOVF gbl_adresh, W
MOVWF FCD_ADCO0_R_00028_1_iRetVal
CLRF FCD_ADCO0_R_00028_1_iRetVal+D'1’
BCF STATUS,C
RLF FCD_ADCO0_R_00028_1_iRetVal, F
RLF FCD_ADCO0_R_00028_1_iRetVal+D'1', F
BCF STATUS,C
RLF FCD_ADCO0_R_00028_1_iRetVal, F
RLF FCD_ADCO0_R_00028_1_iRetVal+D'l', F
BSF STATUS, RP0
MOVF gbl_adresl, W
BCF STATUS, RP0
MOVWF CompTempVar643
CLRF CompTempVar644
RRF CompTempVar643, F
RRF CompTempVar643, F
RRF CompTempVar643, F
RRF CompTempVar643, F
RRF CompTempVar643, F
RRF CompTempVar643, W
ANDLW 0x03
ADDWF FCD_ADCO0_R_00028_1_iRetVal, F
MOVF CompTempVar644, W
BTFSC STATUS,C
INCF FCD_ADCO0_R_00028_1_iRetVal+D'1', F
ADDWF FCD_ADCO0_R_00028_1_iRetVal+D'1', F
MOVF FCD_ADCO0_R_00028_1_iRetVal, W
MOVWF CompTempVarRet640
MOVF FCD_ADCO0_R_00028_1_iRetVal+D'1', W
MOVWF CompTempVarRet640+D'1’
RETURN

5 } FCD_ADCO0_ReadAsInt function end

ORG 0x00000364
FCM_STEP2__ 00031
;s { FCM_STEP2_NS_GERI ; function begin
BCF STATUS, RP0
BCF STATUS, RP1
MOVF gbl FCV_N_S_LIMIT, F
BTFSS STATUS,Z
GOTO label268441113
CLRF gbl FCV_STEP2_NS
MOVLW 0x0F
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl_trisd
MOVLW 0x0F
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar709
MOVLW 0xF0
ANDWF gbl FCV_STEP2_NS, W
IORWF CompTempVar709, W
MOVWEF gbl_portd
RETURN
label268441113
DECF gbl_ FCV_NS_GERI, W
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BTFSS STATUS,Z

GOTO label268441122
MOVLW 0x10

MOVWF gbl FCV_STEP2_NS
MOVLW 0x0F

BSF STATUS, RP0

ANDWEF gbl_trisd, W
MOVWEF gbl_trisd

MOVLW 0x0F

BCF STATUS, RP0

ANDWEF gbl_portd, W
MOVWF CompTempVar710
MOVLW 0xF0

ANDWF gbl FCV_STEP2_NS, W
IORWF CompTempVar710, W
MOVWEF gbl_portd

MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0x90

MOVWF gbl_FCV_STEP2_NS
MOVLW 0x0F

BSF STATUS, RP0

ANDWEF gbl_trisd, W
MOVWEF gbl_trisd

MOVLW 0x0F

BCF STATUS, RP0

ANDWEF gbl_portd, W
MOVWF CompTempVar711
MOVLW 0xF0

ANDWEF gbl_ FCV_STEP2_NS, W
IORWF CompTempVar711, W
MOVWEF gbl_portd

MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0x80

MOVWEF gbl_ FCV_STEP2_NS
MOVLW 0x0F

BSF STATUS, RP0

ANDWEF gbl_trisd, W
MOVWEF gbl_trisd

MOVLW 0x0F

BCF STATUS, RP0

ANDWEF gbl_portd, W
MOVWF CompTempVar712
MOVLW 0xF0

ANDWF gbl_ FCV_STEP2_NS, W
IORWF CompTempVar712, W
MOVWEF gbl_portd

MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0xA0

MOVWF gbl_ FCV_STEP2_NS
MOVLW 0x0F

BSF STATUS, RP0

ANDWEF gbl_trisd, W
MOVWEF gbl _trisd

MOVLW 0x0F

BCF STATUS, RP0

ANDWEF gbl _portd, W
MOVWF CompTempVar713
MOVLW 0xF0
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ANDWEF gbl_ FCV_STEP2_NS, W
IORWF CompTempVar713, W
MOVWEF gbl_portd

MOVF gbl_FCV_PULSE, W
MOVWF delay_ms_00000_arg_del
CALL delay_ms_00000

MOVLW 0x20

MOVWEF gbl_ FCV_STEP2_NS
MOVLW 0x0F

BSF STATUS, RP0

ANDWEF gbl_trisd, W

MOVWEF gbl_trisd

MOVLW 0x0F

BCF STATUS, RP0

ANDWEF gbl_portd, W

MOVWF CompTempVar714
MOVLW 0xF0

ANDWEF gbl_ FCV_STEP2_NS, W
IORWF CompTempVar714, W
MOVWEF gbl_portd

MOVF gbl FCV_PULSE, W
MOVWEF delay ms_00000_arg_del
CALL delay_ms_00000

MOVLW 0x60

MOVWF gbl_ FCV_STEP2_NS
MOVLW 0x0F

BSF STATUS, RP0

ANDWEF gbl_trisd, W

MOVWEF gbl_trisd

MOVLW 0x0F

BCF STATUS, RP0

ANDWEF gbl_portd, W

MOVWF CompTempVar715
MOVLW 0xF0

ANDWF gbl FCV_STEP2_NS, W
IORWF CompTempVar715, W
MOVWF gbl_portd

MOVF gbl_ FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000

MOVLW 0x40

MOVWEF gbl_ FCV_STEP2_NS
MOVLW 0x0F

BSF STATUS, RP0

ANDWEF gbl_trisd, W

MOVWEF gbl_trisd

MOVLW 0x0F

BCF STATUS, RP0

ANDWEF gbl_portd, W

MOVWF CompTempVar716
MOVLW 0xF0

ANDWF gbl FCV_STEP2_NS, W
IORWF CompTempVar716, W
MOVWEF gbl_portd

MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000

MOVLW 0x50

MOVWF gbl FCV_STEP2_NS
MOVLW 0x0F

BSF STATUS, RP0

ANDWEF gbl_trisd, W

MOVWEF gbl_trisd

MOVLW 0x0F
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BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar717
MOVLW 0xF0
ANDWEF gbl FCV_STEP2 NS, W
IORWF CompTempVar717, W
MOVWEF gbl_portd
MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
RETURN

label268441122
CLRF gbl_FCV_STEP2_NS
MOVLW 0x0F
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl_trisd
MOVLW 0x0F
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar718
MOVLW 0xF0
ANDWEF gbl_ FCV_STEP2_NS, W
IORWF CompTempVar718, W
MOVWEF gbl_portd
RETURN

; } FCM_STEP2_NS_GERI function end

ORG 0x00000411
FCM_STEP2__ 00030
;s { FCM_STEP2_NS_ILERI ; function begin
BCF STATUS, RP0
BCF STATUS, RP1
MOVF gbl_FCV_N_S_LIMIT, F
BTFSS STATUS,Z
GOTO label268441029
CLRF gbl_FCV_STEP2_NS
MOVLW 0x0F
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl_trisd
MOVLW 0x0F
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar699
MOVLW 0xF0
ANDWEF gbl_ FCV_STEP2_NS, W
IORWF CompTempVar699, W
MOVWEF gbl_portd
RETURN
label268441029
DECF gbl FCV_NS_ILERIL, W
BTFSS STATUS,Z
GOTO label268441038
MOVLW 0x50
MOVWEF gbl_ FCV_STEP2_NS
MOVLW 0x0F
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl_trisd
MOVLW 0x0F
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar700
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MOVLW 0xF0

ANDWEF gbl_ FCV_STEP2_NS, W
IORWF CompTempVar700, W
MOVWEF gbl_portd

MOVF gbl FCV_PULSE, W
MOVWEF delay ms_00000_arg_del
CALL delay_ms_00000

MOVLW 0x40

MOVWF gbl_ FCV_STEP2_NS
MOVLW 0x0F

BSF STATUS, RP0

ANDWEF gbl_trisd, W

MOVWEF gbl_trisd

MOVLW 0x0F

BCF STATUS, RP0

ANDWEF gbl_portd, W

MOVWF CompTempVar701
MOVLW 0xF0

ANDWF gbl FCV_STEP2_NS, W
IORWF CompTempVar701, W
MOVWF gbl_portd

MOVF gbl_ FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000

MOVLW 0x60

MOVWEF gbl_ FCV_STEP2_NS
MOVLW 0x0F

BSF STATUS, RP0

ANDWEF gbl_trisd, W

MOVWEF gbl_trisd

MOVLW 0x0F

BCF STATUS, RP0

ANDWEF gbl_portd, W

MOVWF CompTempVar702
MOVLW 0xF0

ANDWF gbl FCV_STEP2_NS, W
IORWF CompTempVar702, W
MOVWEF gbl_portd

MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000

MOVLW 0x20

MOVWF gbl FCV_STEP2_NS
MOVLW 0x0F

BSF STATUS, RP0

ANDWEF gbl_trisd, W

MOVWEF gbl_trisd

MOVLW 0x0F

BCF STATUS, RP0

ANDWEF gbl_portd, W

MOVWF CompTempVar703
MOVLW 0xF0

ANDWEF gbl FCV_STEP2 NS, W
IORWF CompTempVar703, W
MOVWEF gbl_portd

MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000

MOVLW 0xA0

MOVWF gbl FCV_STEP2_NS
MOVLW 0x0F

BSF STATUS, RP0

ANDWEF gbl_trisd, W

MOVWEF gbl_trisd
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MOVLW 0x0F
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar704
MOVLW 0xF0
ANDWF gbl FCV_STEP2_NS, W
IORWF CompTempVar704, W
MOVWEF gbl_portd
MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0x80
MOVWF gbl_FCV_STEP2_NS
MOVLW 0x0F
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl_trisd
MOVLW 0x0F
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar705
MOVLW 0xF0
ANDWEF gbl_ FCV_STEP2_NS, W
IORWF CompTempVar705, W
MOVWEF gbl_portd
MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0x90
MOVWEF gbl_ FCV_STEP2_NS
MOVLW 0x0F
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl_trisd
MOVLW 0x0F
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar706
MOVLW 0xF0
ANDWF gbl_ FCV_STEP2_NS, W
IORWF CompTempVar706, W
MOVWEF gbl_portd
MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0x10
MOVWF gbl_ FCV_STEP2_NS
MOVLW 0x0F
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl _trisd
MOVLW 0x0F
BCF STATUS, RP0
ANDWEF gbl _portd, W
MOVWF CompTempVar707
MOVLW 0xF0
ANDWEF gbl_ FCV_STEP2_NS, W
IORWF CompTempVar707, W
MOVWEF gbl_portd
MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
RETURN

label268441038
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CLRF gbl FCV_STEP2_NS
MOVLW 0x0F
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl_trisd
MOVLW 0x0F
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar708
MOVLW 0xF0
ANDWF gbl FCV_STEP2_NS, W
IORWF CompTempVar708, W
MOVWEF gbl_portd
RETURN
5 } FCM_STEP2_NS_ILERI function end

ORG 0x000004BE
FCM_STEP1__0002F
;s { FCM_STEP1_EW_GERI ; function begin
BCF STATUS, RP0
BCF STATUS, RP1
MOVF gbl_ FCV_E_W_LIMIT, F
BTFSS STATUS,Z
GOTO label268440953
CLRF gbl FCV_STEP1_EW
MOVLW 0xF0
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl_trisd
MOVLW 0xF0
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar690
MOVLW 0x0F
ANDWF gbl FCV_STEP1_EW, W
IORWF CompTempVar690, W
MOVWF gbl_portd
RETURN
label268440953
DECF gbl FCV_EW_GERI, W
BTFSS STATUS,Z
GOTO label268440962
MOVLW 0x01
MOVWEF gbl FCV_STEP1_EW
MOVLW 0xF0
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl_trisd
MOVLW 0xF0
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar691
MOVLW 0x0F
ANDWF gbl_ FCV_STEP1_EW, W
IORWF CompTempVar691, W
MOVWEF gbl_portd
MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0x09
MOVWF gbl_FCV_STEP1_EW
MOVLW 0xF0
BSF STATUS, RP0
ANDWEF gbl_trisd, W
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MOVWEF gbl_trisd

MOVLW 0xF0

BCF STATUS, RP0

ANDWEF gbl_portd, W

MOVWF CompTempVar692
MOVLW 0x0F

ANDWEF gbl FCV_STEP1_EW, W
IORWF CompTempVar692, W
MOVWEF gbl_portd

MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000

MOVLW 0x08

MOVWEF gbl FCV_STEP1_EW
MOVLW 0xF0

BSF STATUS, RP0

ANDWEF gbl_trisd, W

MOVWEF gbl_trisd

MOVLW 0xF0

BCF STATUS, RP0

ANDWEF gbl_portd, W

MOVWF CompTempVar693
MOVLW 0x0F

ANDWEF gbl FCV_STEP1_EW, W
IORWF CompTempVar693, W
MOVWEF gbl_portd

MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000

MOVLW 0x0A

MOVWEF gbl_ FCV_STEP1_EW
MOVLW 0xF0

BSF STATUS, RP0

ANDWEF gbl_trisd, W

MOVWEF gbl _trisd

MOVLW 0xF0

BCF STATUS, RP0

ANDWEF gbl _portd, W

MOVWF CompTemp Var694
MOVLW 0x0F

ANDWF gbl FCV_STEP1_EW, W
IORWF CompTempVar694, W
MOVWEF gbl_portd

MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000

MOVLW 0x02

MOVWEF gbl FCV_STEP1_EW
MOVLW 0xF0

BSF STATUS, RP0

ANDWEF gbl_trisd, W

MOVWEF gbl_trisd

MOVLW 0xF0

BCF STATUS, RP0

ANDWEF gbl_portd, W

MOVWF CompTemp Var695
MOVLW 0x0F

ANDWF gbl FCV_STEP1_EW, W
IORWF CompTempVar695, W
MOVWEF gbl_portd

MOVF gbl FCV_PULSE, W
MOVWEF delay ms_00000_arg_del
CALL delay_ms_00000

MOVLW 0x06
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MOVWEF gbl FCV_STEP1_EW
MOVLW 0xF0
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl_trisd
MOVLW 0xF0
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar696
MOVLW 0x0F
ANDWF gbl FCV_STEP1_EW, W
IORWF CompTempVar696, W
MOVWEF gbl_portd
MOVF gbl_ FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0x05
MOVWEF gbl_ FCV_STEP1_EW
MOVLW 0xF0
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl_trisd
MOVLW 0xF0
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar697
MOVLW 0x0F
ANDWF gbl FCV_STEP1_EW, W
IORWF CompTempVar697, W
MOVWEF gbl_portd
MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
RETURN

label268440962
CLRF gbl FCV_STEP1_EW
MOVLW 0xF0
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl_trisd
MOVLW 0xF0
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar698
MOVLW 0x0F
ANDWF gbl_ FCV_STEP1_EW, W
IORWF CompTempVar698, W
MOVWEF gbl_portd
RETURN

; } FCM_STEP1_EW_GERI function end

ORG 0x0000055A
FCM_STEP1__0002E
;s { FCM_STEP1_EW_ILERI ; function begin
BCF STATUS, RP0
BCF STATUS, RP1
MOVF gbl_ FCV_E_W_LIMIT, F
BTFSS STATUS,Z
GOTO label268440869
CLRF gbl FCV_STEP1_EW
MOVLW 0xF0
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl_trisd
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MOVLW 0xF0
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar680
MOVLW 0x0F
ANDWF gbl_ FCV_STEP1_EW, W
IORWF CompTempVar680, W
MOVWEF gbl_portd
RETURN

label268440869
DECF gbl FCV_EW_ILERI, W
BTFSS STATUS,Z
GOTO label268440878
MOVLW 0x05
MOVWEF gbl_ FCV_STEP1_EW
MOVLW 0xF0
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl _trisd
MOVLW 0xF0
BCF STATUS, RP0
ANDWEF gbl _portd, W
MOVWF CompTempVar681
MOVLW 0x0F
ANDWF gbl FCV_STEP1_EW, W
IORWF CompTempVar681, W
MOVWEF gbl_portd
MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0x04
MOVWEF gbl FCV_STEP1_EW
MOVLW 0xF0
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl_trisd
MOVLW 0xF0
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTemp Var682
MOVLW 0x0F
ANDWF gbl FCV_STEP1_EW, W
IORWF CompTempVar682, W
MOVWEF gbl_portd
MOVF gbl FCV_PULSE, W
MOVWEF delay ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0x06
MOVWEF gbl FCV_STEP1_EW
MOVLW 0xF0
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl_trisd
MOVLW 0xF0
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar683
MOVLW 0x0F
ANDWF gbl FCV_STEP1_EW, W
IORWF CompTempVar683, W
MOVWEF gbl_portd
MOVF gbl_ FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
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MOVLW 0x02

MOVWEF gbl FCV_STEP1_EW
MOVLW 0xF0

BSF STATUS, RP0

ANDWEF gbl_trisd, W

MOVWEF gbl_trisd

MOVLW 0xF0

BCF STATUS, RP0

ANDWEF gbl_portd, W

MOVWF CompTemp Var684
MOVLW 0x0F

ANDWF gbl FCV_STEP1_EW, W
IORWF CompTempVar684, W
MOVWEF gbl_portd

MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000

MOVLW 0x0A

MOVWEF gbl FCV_STEP1_EW
MOVLW 0xF0

BSF STATUS, RP0

ANDWEF gbl_trisd, W

MOVWEF gbl_trisd

MOVLW 0xF0

BCF STATUS, RP0

ANDWEF gbl_portd, W

MOVWF CompTempVar685
MOVLW 0x0F

ANDWF gbl FCV_STEP1_EW, W
IORWF CompTempVar685, W
MOVWEF gbl_portd

MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000

MOVLW 0x08

MOVWEF gbl FCV_STEP1_EW
MOVLW 0xF0

BSF STATUS, RP0

ANDWEF gbl_trisd, W

MOVWEF gbl_trisd

MOVLW 0xF0

BCF STATUS, RP0

ANDWEF gbl_portd, W

MOVWF CompTempVar686
MOVLW 0x0F

ANDWF gbl_ FCV_STEP1_EW, W
IORWF CompTempVar686, W
MOVWEF gbl_portd

MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000

MOVLW 0x09

MOVWF gbl_FCV_STEP1_EW
MOVLW 0xF0

BSF STATUS, RP0

ANDWEF gbl_trisd, W

MOVWEF gbl_trisd

MOVLW 0xF0

BCF STATUS, RP0

ANDWEF gbl_portd, W

MOVWF CompTempVar687
MOVLW 0x0F

ANDWEF gbl_ FCV_STEP1_EW, W
IORWF CompTempVar687, W
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MOVWEF gbl_portd
MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
MOVLW 0x01
MOVWEF gbl FCV_STEP1_EW
MOVLW 0xF0
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl_trisd
MOVLW 0xF0
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar688
MOVLW 0x0F
ANDWEF gbl FCV_STEP1_EW, W
IORWF CompTempVar688, W
MOVWEF gbl_portd
MOVF gbl_FCV_PULSE, W
MOVWEF delay_ms_00000_arg_del
CALL delay_ms_00000
RETURN

label268440878
CLRF gbl FCV_STEP1_EW
MOVLW 0xF0
BSF STATUS, RP0
ANDWEF gbl_trisd, W
MOVWEF gbl_trisd
MOVLW 0xF0
BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTemp Var689
MOVLW 0x0F
ANDWF gbl FCV_STEP1_EW, W
IORWF CompTempVar689, W
MOVWEF gbl_portd
RETURN

; } FCM_STEP1_EW_ILERI function end

ORG 0x00000607

FCM_STARTU_0001D

5 { FCM_STARTUP ; function begin
CALL FCD_LCDDis_0001E
MOVLW 0x53
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x4F
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x4C
MOVWF FCD_LCDDis _0001F_arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x41
MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x52
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x43
MOVWEF FCD_LCDDis_0001F_arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x45
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F



MOVLW 0x4C

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x4C

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x20

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x49

MOVWEF FCD_LCDDis _0001F_arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x43

MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x49

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x4E

MOVWEF FCD_LCDDis_0001F_arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x20

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x47

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x55

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x4E

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x45

MOVWF FCD_LCDDis _0001F_arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x53

MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F

CLRF FCD_LCDDis_00020_arg_x

MOVLW 0x01

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x49

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x5A

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x4C

MOVWF FCD_LCDDis _0001F_arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x45

MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x4D

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x45

MOVWEF FCD_LCDDis_0001F_arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x20

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
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MOVLW 0x53
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x49
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x53
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x54
MOVWEF FCD_LCDDis _0001F_arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x45
MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x4D
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x49
MOVWEF FCD_LCDDis_0001F_arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x20
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x56
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x30
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x2E
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x30
MOVWF FCD_LCDDis _0001F_arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x05
MOVWEF delay ms_00000_arg_del
CALL delay_ms_00000
CALL FCD_LCDDis_00021
RETURN
5 } FCM_STARTUP function end

ORG 0x00000686
FCM_MENU_00000
; { FCM_MENU ; function begin
BCF STATUS, RP0
BCF STATUS, RP1
MOVF gbl_FCV_MENU, W
XORLW 0x02
BTFSC STATUS,Z
CLRF gbl FCV_MENU
DECF gbl_ FCV_ENTER, W
BTFSS STATUS,Z
GOTO label268440435
MOVF gbl_FCV_TEMP1, F
BTFSS STATUS,Z
RETURN
MOVLW 0x01
MOVWF gbl FCV_TEMP1
INCF gbl_FCV_MENU, W
MOVWEF gbl_FCV_MENU
RETURN
label268440435
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CLRF gbl FCV_TEMP1
RETURN
5 } FCM_MENU function end

ORG 0x00000699
FCM_LDR_RW_00000
;s { FCM_LDR_RW ; function begin
CALL FCD_LCDDis_00021
MOVLW 0x44
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x3D
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x02
MOVWF FCD_LCDDis_00020_arg x
CLRF FCD_LCDDis_00020_arg_y
CALL FCD_LCDDis_00020
MOVF gbl_FCV_LDR_EAST, W
MOVWF FCD_LCDDis_0002C_arg_Number
MOVF gbl_FCV_LDR_EAST+D'1', W
MOVWF FCD_LCDDis_0002C_arg_Number+D'l'
CALL FCD_LCDDis_0002C
CLRF FCD_LCDDis_00020_arg_x
MOVLW 0x01
MOVWF FCD_LCDDis_00020_arg_y
CALL FCD_LCDDis_00020
MOVLW 0x42
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x3D
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x02
MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x01
MOVWF FCD_LCDDis_00020_arg_y
CALL FCD_LCDDis_00020
MOVF gbl_FCV_LDR_WEST, W
MOVWF FCD_LCDDis_0002C_arg_Number
MOVF gbl_FCV_LDR_WEST+D'1', W
MOVWF FCD_LCDDis_0002C_arg_Number+D'1’
CALL FCD_LCDDis_0002C
CLRF FCD_LCDDis_00020_arg x
MOVLW 0x02
MOVWF FCD_LCDDis_00020_arg_y
CALL FCD_LCDDis_00020
MOVLW 0x2D
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x5F
MOVWEF FCD_LCDDis_0001F_arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x5F
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x5F
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x5F
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x5F
MOVWF FCD_LCDDis_0001F_arg_Character
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CALL FCD_LCDDis_0001F

MOVLW 0x02

MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x03

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVF gbl_FCV_DELTA_EW, W

MOVWF FCD_LCDDis_0002C_arg_Number
MOVF gbl_FCV_DELTA_EW+D'1', W
MOVWF FCD_LCDDis_0002C_arg_Number+D'1’
CALL FCD_LCDDis_0002C

MOVLW 0x07

MOVWF FCD_LCDDis_00020_arg_x

CLRF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x47

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x3D

MOVWEF FCD_LCDDis_0001F_arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x09

MOVWF FCD_LCDDis_00020_arg x

CLRF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVF gbl_FCV_LDR_SOUTH, W

MOVWF FCD_LCDDis_0002C_arg_Number
MOVF gbl_FCV_LDR_SOUTH+D'1', W
MOVWF FCD_LCDDis_0002C_arg_Number+D'1’
CALL FCD_LCDDis_0002C

MOVLW 0x07

MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x01

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x4B

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x3D

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x09

MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x01

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVF gbl_FCV_LDR_NORTH, W

MOVWF FCD_LCDDis_0002C_arg_Number
MOVF gbl_ FCV_LDR_NORTH+D'1', W
MOVWF FCD_LCDDis_0002C_arg_Number+D'1’
CALL FCD_LCDDis_0002C

MOVLW 0x07

MOVWF FCD_LCDDis_00020_arg_x
MOVLW 0x02

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x2D

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x5F

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x5F

MOVWF FCD_LCDDis_0001F_arg_Character



CALL FCD_LCDDis_0001F

MOVLW 0x5F

MOVWF FCD_LCDDis 0001F_arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x5F

MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x5F

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x09

MOVWF FCD_LCDDis_00020_arg_x
MOVLW 0x03

MOVWF FCD_LCDDis_00020_arg y

CALL FCD_LCDDis_00020

MOVF gbl_FCV_DELTA_NS, W

MOVWF FCD_LCDDis_0002C_arg_Number
MOVF gbl_FCV_DELTA_NS+D'l', W
MOVWF FCD_LCDDis_0002C_arg_Number+D'1’
CALL FCD_LCDDis_0002C

MOVLW 0x0E

MOVWF FCD_LCDDis_00020_arg_x

CLRF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x44

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x45

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x4C

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x54

MOVWF FCD_LCDDis _0001F_arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x41

MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x58

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x10

MOVWF FCD_LCDDis_00020_arg_x
MOVLW 0x01

MOVWF FCD_LCDDis_00020_arg y

CALL FCD_LCDDis_00020

MOVF gbl_FCV_DELTA_X, W

MOVWF FCD_LCDDis_0002C_arg_Number
MOVF gbl_FCV_DELTA_X+D'1', W
MOVWF FCD_LCDDis_0002C_arg_Number+D'1’
CALL FCD_LCDDis_0002C

MOVLW 0x06

MOVWF FCD_LCDDis_00020_arg_x

CLRF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x80

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x06

MOVWF FCD_LCDDis_00020_arg_x
MOVLW 0x01

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020
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MOVLW 0x80

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x06

MOVWF FCD_LCDDis_00020_arg_x
MOVLW 0x02

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x80

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x06

MOVWF FCD_LCDDis_00020_arg_x
MOVLW 0x03

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x80

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x0D

MOVWF FCD_LCDDis_00020_arg_x

CLRF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x80

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x0D

MOVWF FCD_LCDDis_00020_arg_x
MOVLW 0x01

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x80

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x0D

MOVWF FCD_LCDDis_00020_arg_x
MOVLW 0x02

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x80

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x0D

MOVWF FCD_LCDDis_00020_arg_x
MOVLW 0x03

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x80

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

DECF gbl FCV_RIGHT, W

BTFSS STATUS,Z

GOTO label268440292

MOVLW 0x0E

MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x02

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x4B

MOVWEF FCD_LCDDis_0001F_arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x41

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
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MOVLW 0x59
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x49
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x54
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x0E
MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x03
MOVWF FCD_LCDDis_00020_arg_y
CALL FCD_LCDDis_00020
MOVLW 0x4F
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x4B
MOVWF FCD_LCDDis 0001F_arg Character
CALL FCD_LCDDis_0001F
label268440292
MOVF gbl_ FCV_E_W_LIMIT, F
BTFSS STATUS,Z
GOTO label268440335
MOVLW 0x0E
MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x02
MOVWF FCD_LCDDis_00020_arg_y
CALL FCD_LCDDis_00020
MOVLW 0x44
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x2D
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x42
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x0E
MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x03
MOVWF FCD_LCDDis_00020_arg_y
CALL FCD_LCDDis_00020
MOVLW 0x4C
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x49
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x4D
MOVWF FCD_LCDDis _0001F_arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x49
MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x54
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
label268440335
MOVF gbl_FCV_N_S LIMIT, F
BTFSS STATUS,Z
RETURN
MOVLW 0x0E
MOVWF FCD_LCDDis_00020_arg x
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MOVLW 0x02
MOVWF FCD_LCDDis_00020_arg_y
CALL FCD_LCDDis_00020
MOVLW 0x4B
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x2D
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x47
MOVWEF FCD_LCDDis _0001F_arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x0E
MOVWF FCD_LCDDis_00020_arg_x
MOVLW 0x03
MOVWF FCD_LCDDis_00020_arg_y
CALL FCD_LCDDis_00020
MOVLW 0x4C
MOVWF FCD_LCDDis 0001F_arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x49
MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x4D
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x49
MOVWEF FCD_LCDDis_0001F_arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x54
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
RETURN
; } FCM_LDR_RW function end

ORG 0x000007F1

FCM_LCD_MA_0002D

;s { FCM_LCD_MAN_ADC_RW ; function begin
CALL FCD_LCDDis_00021
MOVLW 0x44
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x3D
MOVWEF FCD_LCDDis_0001F_arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x02
MOVWF FCD_LCDDis_00020_arg x
CLRF FCD_LCDDis_00020_arg_y
CALL FCD_LCDDis_00020
MOVF gbl_FCV_LDR_EAST, W
MOVWF FCD_LCDDis_0002C_arg_Number
MOVF gbl_FCV_LDR_EAST+D'1', W
MOVWF FCD_LCDDis_0002C_arg_Number+D'1’
CALL FCD_LCDDis_0002C
CLRF FCD_LCDDis_00020_arg_x
MOVLW 0x01
MOVWF FCD_LCDDis_00020_arg_y
CALL FCD_LCDDis_00020
MOVLW 0x42
MOVWEF FCD_LCDDis_0001F_arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x3D
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
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MOVLW 0x02

MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x01

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVF gbl_FCV_LDR_WEST, W

MOVWF FCD_LCDDis_0002C_arg_Number
MOVF gbl_FCV_LDR_WEST+D'1l', W
MOVWF FCD_LCDDis_0002C_arg_Number+D'1’
CALL FCD_LCDDis_0002C

CLRF FCD_LCDDis_00020_arg x

MOVLW 0x02

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x2D

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x5F

MOVWF FCD_LCDDis 0001F_arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x5F

MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x5F

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x5F

MOVWEF FCD_LCDDis_0001F_arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x5F

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x02

MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x03

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVF gbl FCV_DELTA_EW, W

MOVWF FCD_LCDDis_0002C_arg_Number
MOVF gbl_FCV_DELTA_EW+D'1', W
MOVWF FCD_LCDDis_0002C_arg_Number+D'1’
CALL FCD_LCDDis_0002C

MOVLW 0x07

MOVWF FCD_LCDDis_00020_arg_x

CLRF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x47

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x3D

MOVWF FCD_LCDDis _0001F_arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x09

MOVWF FCD_LCDDis_00020_arg_x

CLRF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVF gbl_FCV_LDR_SOUTH, W

MOVWF FCD_LCDDis_0002C_arg_Number
MOVF gbl_FCV_LDR_SOUTH+D'1', W
MOVWF FCD_LCDDis_0002C_arg_Number+D'1’
CALL FCD_LCDDis_0002C

MOVLW 0x07

MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x01
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MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x4B

MOVWEF FCD_LCDDis_0001F_arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x3D

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x09

MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x01

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVF gbl_FCV_LDR_NORTH, W

MOVWF FCD_LCDDis_0002C_arg_Number
MOVF gbl_FCV_LDR_NORTH+D'1', W
MOVWF FCD_LCDDis_0002C_arg_Number+D'1’
CALL FCD_LCDDis_0002C

MOVLW 0x07

MOVWF FCD_LCDDis_00020_arg_x
MOVLW 0x02

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x2D

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x5F

MOVWEF FCD_LCDDis_0001F_arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x5F

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x5F

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x5F

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x5F

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x09

MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x03

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVF gbl_FCV_DELTA_NS, W

MOVWF FCD_LCDDis_0002C_arg_Number
MOVF gbl_FCV_DELTA_NS+D'1', W
MOVWF FCD_LCDDis_0002C_arg_Number+D'1’
CALL FCD_LCDDis_0002C

MOVLW 0x0E

MOVWF FCD_LCDDis_00020_arg_x

CLRF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x4D

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x41

MOVWEF FCD_LCDDis_0001F_arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x4E

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F



MOVLW 0x55

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x45

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x4C

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x06

MOVWF FCD_LCDDis_00020_arg x

CLRF FCD_LCDDis_00020_arg y

CALL FCD_LCDDis_00020

MOVLW 0x80

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x06

MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x01

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x80

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x06

MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x02

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x80

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x06

MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x03

MOVWF FCD_LCDDis_00020_arg_y

CALL FCD_LCDDis_00020

MOVLW 0x80

MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F

MOVLW 0x0D

MOVWF FCD_LCDDis_00020_arg x

CLRF FCD_LCDDis_00020_arg y

CALL FCD_LCDDis_00020

MOVLW 0x80

MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x0D

MOVWF FCD_LCDDis_00020_arg_x
MOVLW 0x01

MOVWF FCD_LCDDis_00020_arg y

CALL FCD_LCDDis_00020

MOVLW 0x80

MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x0D

MOVWF FCD_LCDDis_00020_arg_x
MOVLW 0x02

MOVWF FCD_LCDDis_00020_arg y

CALL FCD_LCDDis_00020

MOVLW 0x80

MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F

MOVLW 0x0D
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MOVWF FCD_LCDDis_00020_arg_x
MOVLW 0x03
MOVWF FCD_LCDDis_00020_arg y
CALL FCD_LCDDis_00020
MOVLW 0x80
MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F
DECF gbl_ FCV_RIGHT, W
BSF PCLATH,3
BTFSS STATUS,Z
GOTO label268440730
MOVLW 0x0E
MOVWF FCD_LCDDis_00020_arg_x
MOVLW 0x02
MOVWF FCD_LCDDis_00020_arg_y
BCF PCLATH,3
CALL FCD_LCDDis_00020
MOVLW 0x4B
MOVWF FCD_LCDDis 0001F_arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x41
MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x59
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x49
MOVWEF FCD_LCDDis_0001F_arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x54
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x0E
MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x03
MOVWF FCD_LCDDis_00020_arg_y
CALL FCD_LCDDis_00020
MOVLW 0x4F
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x4B
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
label268440730
MOVF gbl_ FCV_E_W_LIMIT, F
BSF PCLATH,3
BTFSS STATUS,Z
GOTO label268440773
MOVLW 0x0E
MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x02
MOVWF FCD_LCDDis_00020_arg_y
BCF PCLATH,3
CALL FCD_LCDDis_00020
MOVLW 0x44
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x2D
MOVWEF FCD_LCDDis _0001F_arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x42
MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x0E



MOVWF FCD_LCDDis_00020_arg_x
MOVLW 0x03
MOVWF FCD_LCDDis_00020_arg y
CALL FCD_LCDDis_00020
MOVLW 0x4C
MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x49
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x4D
MOVWEF FCD_LCDDis_0001F_arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x49
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x54
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
label268440773
MOVF gbl_ FCV_N_S_LIMIT, F
BTFSS STATUS,Z
RETURN
MOVLW 0x0E
MOVWF FCD_LCDDis_00020_arg_x
MOVLW 0x02
MOVWF FCD_LCDDis_00020_arg y
BCF PCLATH,3
CALL FCD_LCDDis_00020
MOVLW 0x4B
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x2D
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x47
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x0E
MOVWF FCD_LCDDis_00020_arg x
MOVLW 0x03
MOVWF FCD_LCDDis_00020_arg_y
CALL FCD_LCDDis_00020
MOVLW 0x4C
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x49
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
MOVLW 0x4D
MOVWF FCD_LCDDis _0001F_arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x49
MOVWEF FCD_LCDDis 0001F arg Character
CALL FCD_LCDDis_0001F
MOVLW 0x54
MOVWF FCD_LCDDis_0001F_arg_Character
CALL FCD_LCDDis_0001F
RETURN
; } FCM_LCD_MAN_ADC_RW function end

ORG 0x00000944
FCM_INPUT__00023
;s { FCM_INPUT_OUTPUT ; function begin
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MOVLW 0x01

BSF STATUS, RP0

BCF STATUS, RP1

IORWEF gbl_trisb, W
MOVWEF gbl_trisb
MOVLW 0x01

BCF STATUS, RP0

ANDWEF gbl_portb, W
MOVWF CompTempVar623
CLRF gbl_ FCV_ENTER
DECF CompTempVar623, W
BTFSC STATUS,Z

INCF gbl_FCV_ENTER, F
MOVLW 0x02

BSF STATUS, RP0

IORWEF gbl_trisb, W
MOVWEF gbl_trisb
MOVLW 0x02

BCF STATUS, RP0

ANDWEF gbl_portb, W
MOVWF CompTempVar625
CLRF gbl_FCV_UP
MOVLW 0x02

SUBWF CompTempVar625, W
BTFSC STATUS,Z

INCF gbl_FCV_UP, F
MOVLW 0x04

BSF STATUS, RP0

IORWEF gbl_trisb, W
MOVWEF gbl_trisb
MOVLW 0x04

BCF STATUS, RP0
ANDWEF gbl_portb, W
MOVWF CompTempVar627
CLRF gbl FCV_DOWN
MOVLW 0x04

SUBWF CompTempVar627, W
BTFSC STATUS,Z

INCF gbl_FCV_DOWN, F
MOVLW 0x08

BSF STATUS, RP0

IORWEF gbl_trisb, W
MOVWEF gbl _trisb
MOVLW 0x08

BCF STATUS, RP0

ANDWEF gbl_portb, W
MOVWF CompTemp Var629
CLRF gbl_ FCV_LEFT
MOVLW 0x08

SUBWF CompTempVar629, W
BTFSC STATUS,Z

INCF gbl_FCV_LEFT, F
MOVLW 0x10

BSF STATUS, RP0

IORWEF gbl_trisb, W
MOVWEF gbl_trisb
MOVLW 0x10

BCF STATUS, RP0

ANDWEF gbl_portb, W
MOVWF CompTempVar631
CLRF gbl_FCV_RIGHT
MOVLW 0x10

SUBWF CompTempVar631, W
BTFSC STATUS,Z



INCF gbl_FCV_RIGHT, F

MOVLW 0x20

BSF STATUS, RP0

IORWEF gbl_trisb, W

MOVWEF gbl_trisb

MOVLW 0x20

BCF STATUS, RP0

ANDWEF gbl_portb, W

MOVWF CompTempVar633

CLRF gbl FCV_E_W_LIMIT

MOVLW 0x20

SUBWF CompTempVar633, W

BTFSC STATUS,Z

INCF gbl FCV_E_W_LIMIT, F

MOVLW 0x40

BSF STATUS, RP0

IORWEF gbl_trisb, W

MOVWEF gbl_trisb

MOVLW 0x40

BCF STATUS, RP0

ANDWEF gbl_portb, W

MOVWF CompTempVar635

CLRF gbl_ FCV_N_S_LIMIT

MOVLW 0x40

SUBWF CompTempVar635, W

BTFSC STATUS,Z

INCF gbl_ FCV_N_S_LIMIT, F

MOVLW 0xBF

BSF STATUS, RP0

ANDWEF gbl_trisc, W

MOVWEF gbl_trisc

BCF STATUS, RP0

MOVF gbl_FCV_LCD_BACKLIGHT, F

BTFSC STATUS,Z

GOTO label268439957

MOVLW 0xBF

ANDWEF gbl_portc, W

MOVWF CompTempVar637

MOVLW 0x40

IORWF CompTempVar637, W

MOVWEF gbl_portc

GOTO label268439961
label268439957

MOVLW 0xBF

ANDWEF gbl_portc, W

MOVWEF gbl_portc
label268439961

MOVLW 0xF0

BSF STATUS, RP0

ANDWEF gbl_trisd, W

MOVWEF gbl _trisd

MOVLW 0xF0

BCF STATUS, RP0

ANDWEF gbl _portd, W

MOVWF CompTempVar638

MOVLW 0x0F

ANDWF gbl FCV_STEP1_EW, W

IORWF CompTempVar638, W

MOVWEF gbl_portd

MOVLW 0x0F

BSF STATUS, RP0

ANDWEF gbl_trisd, W

MOVWEF gbl_trisd

MOVLW 0x0F
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BCF STATUS, RP0
ANDWEF gbl_portd, W
MOVWF CompTempVar639
MOVLW 0xF0
ANDWEF gbl FCV_STEP2 NS, W
IORWF CompTempVar639, W
MOVWEF gbl_portd
BCF PCLATH,3
CALL FCD_ADCO0_S_00024
CALL FCD_ADC1_S_00025
CALL FCD_ADC2_S 00026
CALL FCD_ADC3_S_00027
CALL FCD_ADCO_R_00028
MOVF CompTempVarRet640, W
MOVWEF gbl FCV_LDR_EAST
MOVF CompTempVarRet640+D'1', W
MOVWF gbl FCV_LDR_EAST+D'1'
CALL FCD_ADC1_R_00029
MOVF CompTempVarRet645, W
MOVWF gbl FCV_LDR_WEST
MOVF CompTempVarRet645+D'1', W
MOVWEF gbl FCV_LDR_WEST+D'1l'
CALL FCD_ADC2_R_0002A
MOVF CompTempVarRet650, W
MOVWF gbl FCV_LDR_NORTH
MOVF CompTempVarRet650+D'1', W
MOVWF gbl FCV_LDR_NORTH+D'1'
CALL FCD_ADC3_R_0002B
MOVF CompTemp VarRet655, W
MOVWEF gbl FCV_LDR_SOUTH
MOVF CompTempVarRet655+D'1', W
MOVWF gbl FCV_LDR_SOUTH+D'1"
RETURN

5 } FCM_INPUT_OUTPUT function end

ORG 0x000009E3

FCM_HESAP_00000

3 { FCM_HESAP ; function begin
BCF STATUS, RP0
BCF STATUS, RP1
MOVF gbl FCV_DELTA_X, W
SUBLW 0x00
MOVWEF gbl FCV_DELTA_EKSI
COMF gbl FCV_DELTA_X+D'1',W
MOVWF gbl FCV_DELTA_EKSI+D'1'
BTFSC STATUS,C
INCF gbl_FCV_DELTA_EKSI+D'1", F
MOVF gbl_ FCV_LDR_WEST, W
SUBWF gbl FCV_LDR_EAST, W
MOVWF gbl FCV_DELTA_EW
INCF gbl FCV_LDR_WEST+D'1', W
BTFSC STATUS,C
MOVF gbl FCV_LDR_WEST+D'1', W
SUBWF gbl FCV_LDR_EAST+D'1', W
MOVWF gbl FCV_DELTA_EW+D'l"
MOVF gbl_ FCV_LDR_NORTH, W
SUBWF gbl FCV_LDR_SOUTH, W
MOVWF gbl FCV_DELTA_NS
INCF gbl FCV_LDR_NORTH+D'1', W
BTFSC STATUS,C
MOVF gbl FCV_LDR_NORTH+D'l', W
SUBWF gbl FCV_LDR _SOUTH+D'1', W
MOVWF gbl FCV_DELTA_NS+D'1'
BTFSS gbl FCV_DELTA_EW+D'1",7



GOTO label268441209
MOVF gbl FCV_DELTA_EW+D'1', W
XORLW 0x80
MOVWF CompTempVar725
MOVF gbl_FCV_DELTA_EKSI+D'1', W
XORLW 0x80
SUBWF CompTempVar725, W
BTFSS STATUS,Z
GOTO label268441214
MOVF gbl FCV_DELTA_EKSI, W
SUBWF gbl_FCV_DELTA_EW, W
label268441214
BTFSC STATUS,C
GOTO label268441215
MOVLW 0x01
MOVWEF gbl FCV_EW_GERI
GOTO label268441222
label268441215
CLRF gbl FCV_EW_GERI
GOTO label268441222
label268441209
CLRF gbl FCV_EW_GERI
label268441222
MOVF gbl FCV_DELTA_EW, W
SUBLW 0x00
MOVF gbl FCV_DELTA_EW+D'1', W
BTFSC STATUS,C
BTFSS STATUS,Z
BTFSC gbl FCV_DELTA_EW-+D'1',7
GOTO label268441228
MOVF gbl FCV_DELTA_X+D'1', W
XORLW 0x80
MOVWF CompTempVar726
MOVF gbl FCV_DELTA_EW+D'1', W
XORLW 0x80
SUBWF CompTempVar726, W
BTFSS STATUS,Z
GOTO label268441233
MOVF gbl FCV_DELTA_EW, W
SUBWF gbl FCV_DELTA_X, W
label268441233
BTFSC STATUS,C
GOTO label268441234
MOVLW 0x01
MOVWF gbl_ FCV_EW_ILERI
GOTO label268441241
label268441234
CLRF gbl FCV_EW_ILERI
GOTO label268441241
label268441228
CLRF gbl FCV_EW_ILERI
label268441241
BTFSS gbl FCV_DELTA_NS+D'1',7
GOTO label268441244
MOVF gbl FCV_DELTA_NS+D'1', W
XORLW 0x80
MOVWF CompTempVar727
MOVF gbl FCV_DELTA_EKSI+D'1', W
XORLW 0x80
SUBWF CompTempVar727, W
BTFSS STATUS,Z
GOTO label268441249
MOVF gbl FCV_DELTA_EKSI, W
SUBWF gbl FCV_DELTA_NS, W
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label268441249
BTFSC STATUS,C
GOTO label268441250
MOVLW 0x01
MOVWF gbl_FCV_NS_ILERI
GOTO label268441257
label268441250
CLRF gbl_FCV_NS_ILERI
GOTO label268441257
label268441244
CLRF gbl FCV_NS_ILERI
label268441257
MOVF gbl FCV_DELTA_NS, W
SUBLW 0x00
MOVF gbl_FCV_DELTA_NS+D'1', W
BTFSC STATUS,C
BTFSS STATUS,Z
BTFSC gbl_FCV_DELTA_NS+D'1',7
GOTO label268441263
MOVF gbl_FCV_DELTA_X+D'1', W
XORLW 0x80
MOVWF CompTempVar728
MOVF gbl_FCV_DELTA_NS+D'1', W
XORLW 0x80
SUBWF CompTempVar728, W
BTFSS STATUS,Z
GOTO label268441268
MOVF gbl_FCV_DELTA_NS, W
SUBWF gbl FCV_DELTA_X, W
label268441268
BTFSC STATUS,C
GOTO label268441269
MOVLW 0x01
MOVWEF gbl_FCV_NS_GERI
RETURN
label268441269
CLRF gbl_FCV_NS_GERI
RETURN
label268441263
CLRF gbl_FCV_NS_GERI
RETURN
5 } FCM_HESAP function end

ORG 0x00000A57

FCM_DELTAX 00032

;s { FCM_DELTAX_YAZ ; function begin
MOVLW 0x64
BCF STATUS, RP0
BCF STATUS, RP1
XORWEF gbl_FCV_DELTA_X, W
BTFSC STATUS,Z
MOVF gbl FCV_DELTA_X+D'1', W
BTFSC STATUS,Z
GOTO label268441297
DECF gbl_ FCV_UP, W
BTFSS STATUS,Z
GOTO label268441286
MOVF gbl_ FCV_TEMP2, F
BTFSS STATUS,Z
GOTO label268441297
INCF gbl_FCV_DELTA_X, F
BTFSC STATUS,Z
INCF gbl_FCV_DELTA_X+D'1', F
MOVLW 0x01
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MOVWEF gbl FCV_TEMP2

GOTO label268441297
label268441286

CLRF gbl FCV_TEMP2
label268441297

MOVLW 0x01

XORWEF gbl_FCV_DELTA_X, W

BTFSC STATUS,Z

MOVF gbl_FCV_DELTA_X+D'1', W

BTFSC STATUS,Z

GOTOlabel268441316

DECF gbl FCV_DOWN, W

BTFSS STATUS,Z

GOTO label268441305

MOVF gbl_FCV_TEMP3, F

BTFSS STATUS,Z

GOTO label268441316

MOVLW 0x01

SUBWEF gbl_FCV_DELTA_X, W

MOVWF CompTempVar731

BTFSS STATUS,C

DECF gbl_ FCV_DELTA_X+D'1', F

MOVF CompTempVar731, W

MOVWEF gbl FCV_DELTA_X

MOVLW 0x01

MOVWF gbl FCV_TEMP3

GOTO label268441316
label268441305

CLRF gbl_FCV_TEMP3
label268441316

DECF gbl_ FCV_RIGHT, W

BTFSS STATUS,Z

RETURN

CLRF FCD_EEPROM_00033_arg_addr

CLRF FCD_EEPROM_00033_arg_addr+D'1’

MOVF gbl_ FCV_DELTA_X, W

MOVWF FCD_EEPROM_00033_arg_data

BCF PCLATH,3

CALL FCD_EEPROM_00033

RETURN
; } FCM_DELTAX_YAZ function end

ORG 0x00000A8D
FCM_BACKLI 00022
5 { FCM_BACKLIGHT ; function begin

BCF STATUS, RP0

BCF STATUS, RP1

DECF gbl FCV_ENTER, W

BTFSS STATUS,Z

GOTO label268439855

MOVLW 0x01

MOVWEF gbl FCV_LCD_BACKLIGHT

CLRF gbl FCV_COUNTER
label268439855

DECF gbl_ FCV_UP, W

BTFSS STATUS,Z

GOTO label268439860

MOVLW 0x01

MOVWEF gbl FCV_LCD BACKLIGHT

CLRF gbl FCV_COUNTER
label268439860

DECF gbl_FCV_DOWN, W

BTFSS STATUS,Z

GOTO label268439865
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MOVLW 0x01
MOVWF gbl FCV_LCD_BACKLIGHT
CLRF gbl FCV_COUNTER

label268439865
DECF gbl FCV_LEFT, W
BTFSS STATUS,Z
GOTO label268439870
MOVLW 0x01
MOVWEF gbl FCV_LCD_BACKLIGHT
CLRF gbl FCV_COUNTER

label268439870
DECF gbl FCV_RIGHT, W
BTFSS STATUS,Z
RETURN
MOVLW 0x01
MOVWEF gbl FCV_LCD_BACKLIGHT
CLRF gbl FCV_COUNTER
RETURN
; } FCM_BACKLIGHT function end

ORG 0x00000AAE
FCD_EEPROM_0003E
;s { FCD_EEPROMO_EEPROMRead ; function begin
CLRF FCD_EEPROM_0003E_1_data
MOVF FCD_EEPROM_0003E_arg_addr, W
BSF STATUS, RP1
MOVWEF gbl_eeadr
BSF STATUS, RP0
BCF gbl_eeconl,7
BSF gbl_eeconl,0
BCF STATUS, RP0
MOVF gbl_eedata, W
BCF STATUS, RP1
MOVWF FCD_EEPROM_0003E_1_data
MOVF FCD_EEPROM_0003E_1_data, W
MOVWF CompTempVarRet741
RETURN
; } FCD_EEPROMO0_EEPROMRead function end

ORG 0x00000ABC

main

; { main ; function begin
MOVLW 0x07
BSF STATUS, RP0
BCF STATUS, RP1
MOVWF gbl_adconl
MOVLW 0xC0
MOVWEF gbl_option_reg
BCF gbl_option_reg,5
BSF gbl_option_reg,4
MOVLW 0xF0
ANDWEF gbl_option_reg, W
BCF STATUS, RP0
MOVWF CompTempVar742
MOVLW 0x05
IORWF CompTempVar742, W
BSF STATUS, RP0
MOVWEF gbl_option_reg
BSF gbl_intcon,7
BSF gbl_intcon,5
MOVLW 0x64
BCF STATUS, RP0
MOVWF gbl_FCV_PULSE
CLRF FCD_EEPROM_0003E_arg_addr



CLRF FCD_EEPROM_0003E_arg_addr+D'1’

CALL FCD_EEPROM_0003E

MOVF CompTempVarRet741, W

MOVWEF gbl FCV_DELTA_X

CLRF gbl_FCV_DELTA_X+D'1'

MOVF gbl_FCV_DELTA_X, W

SUBLW 0x64

MOVF gbl_FCV_DELTA_X+D'1', W

BTFSC STATUS,C

BTFSS STATUS,Z

BTFSC gbl_FCV_DELTA_X+D'1',7

GOTO label268441917

CLRF FCD_EEPROM_00033_arg_addr

CLRF FCD_EEPROM_00033_arg_addr+D'l’

MOVLW 0x64

MOVWF FCD_EEPROM_00033_arg_data

BCF PCLATH,3

CALL FCD_EEPROM_00033
label268441917

BCF STATUS, RP0

BCF STATUS, RP1

MOVF gbl_FCV_DELTA_X, F

BSF PCLATH,3

BTFSS STATUS,Z

GOTO label268441926

MOVF gbl_FCV_DELTA_X+D'l', F

BTFSS STATUS,Z

GOTO label268441926

CLRF FCD_EEPROM_00033_arg_addr

CLRF FCD_EEPROM_00033_arg_addr+D'l’

MOVLW 0x0A

MOVWF FCD_EEPROM_00033_arg_data

BCF PCLATH,3

CALL FCD_EEPROM_00033
label268441926

BCF STATUS, RP0

BCF STATUS, RP1

CLRF FCD_EEPROM_0003E_arg_addr

CLRF FCD_EEPROM_0003E_arg_addr+D'l’

BSF PCLATH,3

CALL FCD_EEPROM_0003E

MOVF CompTempVarRet741, W

MOVWEF gbl FCV_DELTA_X

CLRF gbl FCV_DELTA_X+D'1'

BCF PCLATH,3

CALL FCM_STARTU_0001D
label268441941

BSF PCLATH,3

CALL FCM_INPUT__ 00023

BSF PCLATH,3

CALL FCM_BACKLI_00022

BCF PCLATH,3

CALL FCM_MENU_00000

CALL FCM_STEP1__0002E

CALL FCM_STEP1__0002F

CALL FCM_STEP2__ 00030

CALL FCM_STEP2_ 00031

BSF PCLATH,3

CALL FCM_HESAP_00000

MOVF gbl_ FCV_MENU, F

BTFSS STATUS,Z

GOTO label268441960

BCF PCLATH,3

CALL FCM_LDR_RW_00000
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BSF PCLATH,3

CALL FCM_DELTAX 00032
label268441960

BCF STATUS, RP0

BCF STATUS, RP1

DECF gbl FCV_MENU, W

BSF PCLATH,3

BTFSS STATUS,Z

GOTO label268441941

BCF PCLATH,3

CALLFCM_LCD_MA 0002D

DECF gbl FCV_LEFT, W

BSF PCLATH,3

BTFSS STATUS,Z

GOTO label268441972

MOVLW 0x01

MOVWEF gbl FCV_EW_GERI

GOTO label268441976
label268441972

CLRF gbl FCV_EW_GERI
label268441976

DECF gbl FCV_RIGHT, W

BTFSS STATUS,Z

GOTO label268441979

MOVLW 0x01

MOVWF gbl FCV_EW_ILERI

GOTO label268441983
label268441979

CLRF gbl FCV_EW_ILERI
label268441983

DECF gbl FCV_UP, W

BTFSS STATUS,Z

GOTO label268441986

MOVLW 0x01

MOVWF gbl FCV_NS_GERI

GOTO label268441990
label268441986

CLRF gbl FCV_NS GERI
label268441990

DECF gbl FCV_DOWN, W

BTFSS STATUS,Z

GOTO label268441993

MOVLW 0x01

MOVWEF gbl FCV_NS ILERI

GOTO label268441941
label268441993

CLRF gbl FCV_NS_ILERI

GOTO label268441941
; } main function end

ORG 0x00000B37
_Startup

BSF PCLATH,3

BCF PCLATH 4

GOTO main

ORG 0x00000B3A
interrupt
; { interrupt ; function begin

BTFSS gbl_intcon,2

GOTO label268442004

BCF PCLATH,3

CALL FCM_CLOCK_00000

BCF gbl_intcon,2
label268442004
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BCF STATUS, RP0
BCF STATUS, RP1
SWAPF Int1BContext+D'2', W
MOVWF FSR
SWAPF Int1BContext+D'l', W
MOVWF PCLATH
SWAPF Int1BContext, W
MOVWF STATUS
SWAPF Intl1Context, F
SWAPF Intl1Context, W
RETFIE

; } interrupt function end

ORG 0x00002007
DW 0x3F3A
END
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