1. Giris

Atmel genel ismi ile anilan mikro denetleyici ailesinden ATmega 16 ile baslayan
calismalar ATmega 128 ile surdurulmus; ATmega 16 ya parca parca yazilan
programlar, ATmega 128 ile daha butunluklu olarak ele alinmistir. S0z konusu
belgede calisma once Atmel ailesine ait mikro denetleyici hakkinda genel
ozelliklerin anlatim ile baslamis, temel bilgiler verildikten sonra, ayri ayn
belirtilen amaclara uygun algoritmalar C dili ile yazilarak soz konusu denetleyiciye
aktanilmis, ilgili devre semasi ve modelleme sonuclar her bolumun sonunda
verilmistir.

ATmega ailesini C dili kullanarak programlamak icin ‘AVRStudio4’ ile ‘WinAVR’
derleyicilerinden yararlanilmistir. Yazilan programlar ise Proteus Isis 7.2 devre
modelleme programi ile denenmis, sonuclar belgede gosterilmistir.

2. Mikro denetleyici Nedir?

Mikroislemci ve mikro denetleyici kavramlar:

Mikroislemci; kendisine gonderilen komutlari isleyen cok kucuk boyutlardaki bir
sayisal devredir. Bu yap1 bir bilgisayardaki MiB ( Merkezi islemci Birimi-CPU) olarak
dusunulebilir.

MiB tek basina bir bilgisayar1 olusturamaz ve istelik tek basina kullanilamaz. MIB e
benzeyen mikroislemciler de onlar gibi tek baslarina kullanilamazlar. En azindan bir
bellek ve giris/cikis arabirimlerine ihtiya¢ duyarlar. Bu ve bunun gibi bir cok
arabirim bir araya getirilerek tek baslarina uygulamalarda kullanilabilen sayisal
devrelere mikro denetleyici denir. Mikro denetleyiciler gunumuzde kullanilan
hemen hemen butun elektronik cihazlarin icinde bulunmaktadir.

Mikro denetleyiciler, mikroislemcilerin yani sira RAM, ROM, EPROM, EEPROM,
Flash Bellek gibi bellek yapilari, G/C ( Giris/Cikis ) arabirimleri, analog-sayisal
ceviriciler, zamanlama ve sayma birimleri, PWM cikis modulleri, seri haberlesme
portlar, barindirirlar. Bu birimlerin diizenli ve bir arada calismasini saglamak
amaciyla ise “kiitik” (register) denilen ozel hafiza bolgelerinden yararlanilir. Yine
bu birimlerde kullanilan ve kutukler Uzerinde yer alan, cesitli islemler icin izinleri
ayarlayan ya da islemlerin hangi asamada olduklarin1 gosterebilen, yerine gore
yazilim ya da donanim tarafindan degistirilebilen “bayrak” (flag) yapilan
mevcuttur.

Bu belgede staj boyunca ATmega16 ile baslayan surec¢ anlatilacak, ATmega
16 ve ATmega128 mikro denetleyicileri ile ele alinan konular anlatildiktan sonra
konuya uygun kod yazilacak ve ardindan Proteus Isis programinin ekran ciktilan ile
kosturulan programin sonuclari verilecektir.

3. ATMEL ATMEGA16 Pin Diyagramlan
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ATmega16’nin uretici bilgi sayfasindan (datasheet) alinan yukaridaki sekild pin
diyagramini gorulebilir.

ATmega16 Genel Ozellikler ve Bacak (Pin) Diyagrami
Asagida ATmega16’ya ait bir kisim ozellikler goriilmektedir.

« Yuksek performansli dusuk guclu AVR® 8-bit Mikro denetleyici

» Gelismis RISC mimarisi

- 32 x 8 Genel Amacli Calisan Yazmaclar (Kutukler-Registers)

- Tamamyla Statik (sabit) isleyis

- 16 MHz de 16 MIPS’e Kadar Cikabilme

- Cip uzerinde 2 cevrimli carpim

« Yiuksek Dayanikli Gecici Olmayan (Non-volatile) Bellek Bolumleri

- 16K Byte Flash Program Bellegi

- 512 Byte EEPROM

- 1K Byte Dahili SRAM

- Yaz/Sil Sayisi: 10,000 Flash/100,000 EEPROM

- Veri (Data) Saklama: 20 yil 85°C’de/100 y1l 25°C’ de(1)

» JTAG (IEEE std. 1149.1 Compliant) Arayuzu

- Programlanabilir Flash, EEPROM, Sigortalar ve JTAG arayuzunde Kilit Bitleri
« Arayiiz Ozellikleri

- 2 Adet 8-bit Zamanlayici/Sayic1 (Timer/Counters) ile Ayrik ‘Prescalers’ ve
Karsilastirma Modlan

- Bir adet 16-bit Zamanlayici/Sayic1 (Timer/Counter with Ayrnk ‘Prescaler’ ve
Karsilastirma Modu ve ‘Capture’ Modu

- Aynik osilator ile gercek zamanli sayac

- 4 PWM Kanali

- 8 Kanalli, 10-bit ADC



8 ‘Single-ended’ Kanal

- Byte-yonelimli 2 kablolu seri arayuz

- Programlanabilir Seri USART

- Master/Slave SPI Seri Arayuz

- Programlanabilir ‘Watchdog Timer’ ile Ayrik On-chip Osilatoru
- On-chip Analog Karsilastirnc

« Ozel Mikro denetleyici Ozellikleri

- ‘Power-on Reset’ ve Programlanabilir ‘Brown-out Detection’
- Dahili Ayarli RC Osilator

- Harici ve Dahili Kesme Kaynaklarn

- 6 Cesit Uyku Modu : ‘Idle’, ‘ADC Gurultu Azaltma (Noise Reduction)’, ‘Power-
save’, ‘Power-down’, ‘Standby’ ve ‘Extended Standby’

 |/0 ve Paketler(moduller)

- 32 Programlanabilir Giris/Cikis (I/0) Dizisi

- 40-pin PDIP, 44-lead TQFP, and 44-pad QFN/MLF

» Calisma Voltaji

- 2.7 - 5.5V ATmega16L icin

- 4.5 - 5.5V ATmega16 icin

» Hiz Seviyeleri

- 0 - 8 MHz ATmega16L icin

-0 - 16 MHz ATmega16 icin

» Gucg Tuketimi @ 1 MHz, 3V, ve 25°C ATmega16L icin

- Aktif: 1.1 mA

- Calismazken(ldle Mode): 0.35 mA

- Kapatildiginda (Power-down Mode): < 1 pA

Ozelliklerden anlasilacagi iizere mikro denetleyici oldukca fazla modiil
bulundurmaktadir. Bu moduller mikro denetleyicinin cok daha etkin bir bicimde
kullanilabilmesinde son derece onemlidir. 20 is gunu sureli stajda bu modullerden
bir kism1 kullamlmistir.

Sekil 1’ de goriilen pin diyagraminda her bir bacaga ait cesitli ifadeler yer

almaktadir. Bu ifadeler asagida aciklanmistir:

VCC - Dijital sinyal beslemesi. Diger bir deyisle mikro denetleyiciyi besleme
kaynagi.

GND - Toprak

PORT A (PAO-...PA7) - A portlan 8 bitliktir ve genel kullanimin yani sira ADC
sinyallerinin de giris cikis arabirimidir. Her ¢ikis dahili olarak pull-up
yapilmistir. Yani bu pinleri giris olarak ayarladigimizda ekstra bir pull up
direnci baglamamiza gerek yoktur.

PORT B (PBO...PB7) - B Portlar1 da 8 bitliktir. Kendiliginden Pull-up’li
haldedir. B portlar da bircok 6zel fonksiyona ev sahipligi yapar.(SPI, Analog
karsilastirn, Timer1, Timer0Q ve USART)

PORT C (PCO0...PC7) - C portlan da 8 bitliktir ve dahili olarak pull-up
edilmistir. C portlan JTAG modulu bulundurmaktadir. JTAG aktive edilirse



PC3, PC4 ve PC5 pinleri, reset durumu olsa dahi aktive edilmis olunur. Ayrica
zamanlayici osilator girisleri ve de seri iltisim pinlerinden bazilar da burada
bulunmaktadir.

PORT D (PDO...PD7) - D portlar1 da 8 bitliktir ve dahili olarak pull-up
edilmistir. D portunda compare, capture ve bazi kesme modulleri de
bulunmaktadir. Ayrica USART giris ¢ikis pinleri de buradadir.

IRESET - Terslenmis yeniden baslatma girisi. RESET yazisinin uzerindeki cizgi
bu pinin terslenmis oldugunu gosterir. Yani yeniden baslatma islemini
gerceklestirmek icin bacaga 0 sinyali(GND) verilmelidir.

XTAL1 - Osilator girisi

XTAL2 - Osilator cikis

AVCC - PORTA icin veya A/D cevirici icin besleme girisi. ADC kullanilmiyorsa
Vcc’ye baglanabilir.

AREF - Bu pin de analog dijital cevirici icin referans girisidir.
ATMEGA128

ATmega128, ATmega16 gibi Atmel ailesine mensup bir mikro denetleyicidir.
8 bitlik bir mikro denetleyici olan ATmega 128’e ait pin diyagrami asagidadir.
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Sekil 2’den anlasilacagi lizere ATmega 128’de bazi modiillerden daha cok
sayida bulunmakta ve soz konusu stajda yazilacak olan algoritmalar icin oldukca
fazla imkan sunmaktadir.

Mikro Denetleyicide C Dili Kullanimi Uzerine Hatirlatmalar

C Dilinde Baz1 Veri Cesitleri

Veri Cesidi Aciklama

bit Bir bitlik veri tasir. 0 ya da 1 olabilir

char 8 bitlik veri tasir. -127 ve +127 arasinda degerler alabilir

unsigned char | 8 bitlik veri tasir. 0 ve +255 arasinda degerler alabilir

int 16 bitlik veri tasir. -32767 ve +32767 arasinda degerler alabilir

unsigned int | 16 bitlik veri tasir. 0 ve 65535 arasinda degerler alabilir

long 32 bitlik veri tasir. -2147483647 ve +2147483647 arasinda degerler
alabilir

unsigned long | 32 bitlik veri tasir. 0 ve +4294967295 arasinda degerler alabilir.

float 24 veya 32 bitlik veri tasir

double 24 veya 32 bitlik veri tasir

Degiskenler mikro denetleyicide RAM’de tutulur. Ancak buradaki kaynaklari
etkin kullanmak gerektiginden eger degisken program boyunca bir deger alip
program icerisinde degismeyecekse tanimlamanin basina “const” ekleyerek bu
degiskeni EEPROM ya da Flash bellekte tutmak yerinde olur.

Fonksiyon her caginldiginda degerinin degismesini istenmeyen degiskenler icin
yine tanimin basina “static” eklenir.

Eger reset islemi esnasinda bir degiskenin degerinin degismesi istenmiyor ise
tanimin basina “persistent” yazilmalidir.

Bir degisken sadece belli bir kod tarafindan degil de bir kesme alt programi ya
da donanim tarafindan degistirilebiliyorsa degiskenin basina “volatile” anahtar
kelimesini eklenir. Ozellikle kiitiik adresleri tanimlanirken bu anahtar kelimenin
kullanilmas1 onemlidir.

C’de degiskenleri 2’lik, 10’luk ve 16’lik say1 tabanlarinda tanimlayabilirsiniz.
Ornek vermek gerekirse bir x degiskeni icin asagidaki ornekteki tiim esitlemeler
ayn degeri gosterecektir. Say1 tabani kullanimi derleyici icin hicbir sey
degistirmeyecek ama kullanicinin sayilar rahat okuyup durumu anlayabilmesini
kolaylastiracaktir.

1. unsigned char x;
2.
3. x=158; // ondalik
4. x = 0x9E; // onaltilik
5. x =0b10011110; // ikilik
6.
C’de Baz1 Operatorler
Operator Aciklama
0O [1 Parantez
! Mantiksal degil
~ Bit tersi
* Isaretci operatorii
+-%/ Aritmetik operatorler
% Modul




1 artir

1 eksilt

Adres (onde kullanlirsa)

Ve operatori (iki degerin “ve”lenmis halini donddirir)

Veya operatorii (iki degerin “veya”lanmis halini donddriir)

Xor operatori (iki degerin “xor”lanmis halini dondiiriir)

<< >>

Kaydirma operatorleri

>= <= > <

Karsilastirma operatorleri

sizeof Boyut bulma operatoru
== Mantiksal esittir

I= Mantiksal esit degil

| Mantiksal veya

&& Mantiksal ve

= Esitleme operatoru

+= -= *= [= | Esitlik operatorleri

&= |= "= Esitlik operatorleri

%= >>= <<=

Esitlik operatorleri

Sekil 3

Diger Konular
Asagida C diline dair kisaca hatirlatmalar yapilmistir.
Program Akis Kontrolii

Dongiiler

1. if (vargr) {

2. islemler;
3.}

4. else if (yargi) {
5. islemler;

6. }

7. else {

8. islemler;

9. }

Sekil 4

1. switch (vargi) {
2. case degerf:
3. islemler;

4, break;

5.

6. case deger2:
7. islemler;

8. break;

9.
10. default:
1. islemler;
12. }

Sekil 5




1. while (vargr) {
2. islemler;
3.3}
Sekil 6
1. for (baslangic islemleri; yargi; dongu islemleri) {
2. islemler;
3.}
Sekil 7
On islemci Tanimlamalan
1. #define degiskenadi deger
Sekil 8

Diger Hususlar

Ayrica kullanic1 fonksiyon tanimlamalar, yapilar (structures), diziler,
isaretciler, dinamik bellek kullanimi gibi C’nin pek cok 6zelligi ‘AVRStudio4’ C
derleyicisi araciligi ile ATmel’de de aynen kullanilabilir.

ATMEL BAGLAMA SEKLI

Hemen her mikro denetleyicide oldugu gibi Atmel’de de yaygin kullanima sahip
baglama sekli asagidaki gibidir. Yalmz Proteus, devrenin beslemesini kendi
yaptigindan ve bu pinler similasyonda goziikmediginden VCC ve GND pinlerini
asagidaki devrede goriilmemektedir.
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Bu temel baglamada ATmega16’nin XTAL bacaklarina osilator baglanir.
Osilator mikro denetleyicinin bir anlamda kalbi gibidir. Urettigi saat darbeleriyle
(kalp atislan gibi) mikro denetleyicinin diizgiin calismasini saglar. Osilatoriin dogru
bicimde calismasi icin hangi osilatorde hangi degerde kapasite kullanilacagi
ureticinin bilgi sayfasindan (datasheet) ogrenilebilir.

ATmega16 RESET bacaginda mantiksal “0” degerini gordiiglinde reset islemi
aktif olur. Bunu engellemek icin bu bacak 10k’lik bir direncle 5V’a baglanir.
Gerektiginde reset islemini yapabilmek amaci ile bir anahtarin sekildeki gibi
baglanmasi yeterli olacaktir. Proteus ISIS adli benzetim programi yukaridaki
baglama seklini gerceklestirilmese bile ATMEL’i calistiracaktir. Bu nedenle bundan
sonra ATmega16‘ya veya ATmega128’e sadece ilgili elemanlar baglanacaktir. Ayrica
bu programda gosterilmeyen besleme bacaklari normalde mutlaka baglanmalidir.
Burada Vss bacagi topraga, Vpp bacagi ise 5V’a baglanir.

ORNEK 1.0: ilk Program

#include <avr/io.h>

main()
{
DDRB = OxFF; // B portlarinin tamamini c¢ikis yapildi
PORTB = OxFF; // B portlarinin tum cikislarindan lojik 1 verildi
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Yukanida goriildiigli gibi 1 cikis1 verdigimiz B portunun tiim bitleri kirrmizi
renkte. Proteusta kirmizi renk mantiksal 1 sinyalini mavi renkse mantiksal O
sinyalini temsil eder. Sekil 10’da goriilecegi lizere kod dogru calismaktadir.

Ornek 1.1: LED Yakip Sondiirmek

Asagida Sekil 11 ve Sekil 12 de goriilen devre semalarinda toplam 8 tane
LED’i 1 saniye aralikla yakip sonduren programin kosturulmaktadir. Buradaki 1
saniye araligi ayarlayan asil unsur bu mikro denetleyicide bulunan kristaldir.
Ornegin , bu siire 4 Mhz de 1 saniye olurken 1 MHz de 4 saniye olacaktir.
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KOD:

#include <avr<io.h:
#include <utilsdelav h:

uns=igned char 1i; - =zavas igin kullanacajimiz karakter
maing )

DDEE = 0=xFF: - tum B portlarini cikiz waptik
FORTE=0=0F: ~« ilk dort bite 1 digerlerine =i1fir werdik

while{1l)
1
PORTE =PORTE"0xFF; -~ 1 olani 0., 0 clani 1 wapivoruz | HORE O

for{i=0; i1<5;: i++) ~ 1 =n hekle
_delay_m=({2007);
I

¥

Sekil 11 ve 12’ de kosturulan kod yukarida gorulmektedir.

Oncelikle iki temel kiitiiphane eklendi: Bunlardan birisi WINAVR programinin yiiklii
oldugu dizinde ‘avr’ klasoriiniin icinde io.h(giris/cikis kiitiiphanesi-input/output
library). Digeri de yine ayn1 dizinde ‘util’ klasoriiniin icindeki delay.h (bekleme
kutuphanesi).

Bunlar yazildiktan sonra bir degisken tanimlandi. 'unsigned char’ tipi bu degisken
sayac icin kullanilacaktir. Ana fonksiyon icinde DDR isimli bir ifade var. Bu ifade
Atmel ailesine 0zgu mikro denetleyicilere ait genel bir terim. DDR, ‘Data Direction
Register’ nin kisaltilmis halidir. Bu register (kutuk-yazmac) bir ‘Port’un giris
yoniinde mi cikis yoniinde mi veri alisverisi yapacagini belirler.

ATmega16’ya ait uretici bilgi sayfas1 (datasheet) mantiksal (logic) 1’in cikis
(output), mantiksal 0’1n ise giris (input) sinyali anlamina geldigini yazar.

DDRB=0xFF yapilarak bir degere atanmis. OxFF heksadesimal (16 tabanli say1
sistemi) 2’li tabana cevrilirse karsiligi: 0xFF=0b11111111. Buradan anlasilacagi
lizere 8 adet bit 1 yapilmis, diger bir ifade ile cikis yapilmistir. Her bir bit pin ile
karsilandigindan tiim pinler ¢ikis olarak ayarlanmis olur.

Ardindan PORTB=0x0F yapilmistir. 0xOF=0b00001111 anlamina gelir. Bu ise
sifinnci, birinci, ikinci ve ucuncu bitlerden mantiksal 1 cikisi(output), geriye kalan
4. bitten 7. bite kadar olan bitler ise mantiksal (logic) 0 cikisini verir.

Bir ‘while’ blogu kullanildi. 'while(1)’ yazilarak program reset islemine
girmedigi, mikro denetleyici calistig siire boyunca blogun icindeki islem
tekrarlanacaktir. Tekrarlanan islem: ‘PORTB=PORTB"0xFF’ ifadesi ile PORTB’ nin
her degeri 1 ile XOR(degil veya) islemine tabi tutulur. 1 ile Xor islemi yapilan bir
binary say1 1 ise 0; 0 ise 1 olur. Ardindan 5 defa 200 milisaniyelik bir bekleme islemi
yapilir. Sonucta ise sirasiyla Sekil 11ve Sekil’12 de goriilecegi lizere once ilk 4 led
ardindan son 4 led 1000 milisaniyelik beklemeler ile yanip soner.

Ornek 1.2:Karasimsek v1

Bu uygulamada kara simsek devresinden farkli olarak yanan degil yanmayan
led kaymaktadir. Uygulamanin ciktisi Sekil 13’te gorulmektedir.
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Uygulamanin
kodlar:
#Finclude <awr-i1o.h>»
wvold wait (woid)
1
azmn volatile ("nop"::);

int main (woid)

i
un=signed char 1;
unsigned long j:

FDRB = 0=FF: s PORTE'wi cilkis wap =)
for{:;)
i
for (i=0=01: i<0=80;: i<<=1)
{
FORTE = ~i:
<% Belkle =~
for (3=0; 3<20000; J++) waiti):
T
for (1=0=80; 1:0=01;: 1:>=1)
{
PORTE = ~i:
<% Delay. beklemeler kitiphanede tanimli oldugundan kullanilabilir =) -
for {3=0; 3<20000; J++) waiti):
T



Ornek 1.3:Karasimsek v2
Onceki uygulamadan farkli olarak 151k yukari ve asagiya hareket
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Uygulamanin C dilindeki kodlan ise soyledir:

#include <avr<io.h:
#include <util-delav. h:
short int 1;

int maini)

1
DDREE = 0=xFF. v Port B'nin tamami cilkis
PORTE=0; ~ Tim caikizlardan lojik 0 aliyoruz

vhile(l)
1
PORETE = 1; v Portbh nin =zon biti 1, wvani =sadece PIN B0 wanacal
_delay_mn={100); » 100 m= gecikme koyuyoruz =)
for(i=0;1<7;14+4)

1
PORTE#*=2: ~» ikilik tabanda ilkivle carpmalk biti 1 basamalk =ola kavdirmalktir.
_delay_m=(1007;

for(i=0;1i<6;14++)

1

PORTE ~=2; » ikililk tabanda ikive bolmelk biti 1 basamal =zaja kavdirmaltir.
_delay_m={100%;

i



Karasimsek v3 ( Ornek 1.4)

#include <awvr<io. h:
#include <utilsdelawvy . h:

int ¥
int main()

i

DDEE=0=FF;

=0
_delay_m={100}:
while(l)

{

PORTE = 0=01:
_delav_m=(1007;
for{y=0;v<? v++)

1
PORTE = PORTE << 1:
_delay_m={100}:

T
for{y=0;v<6;v++)

PORTE = PORTE »> 1:
_delay_m={100}:
b
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Yukandaki orneklerde ufak degisikliklerle ayn islevi yapan cesitli kodlar
yazildi. Genel olarak giris cikis islemleri uygulamaya dokuldu.

Bu uygulamalardan sonra stajda bir baska safhaya gecildi. Bu noktadan sonra
ATmega16 ve ATmega 128’e ait cesitli modulleri kullanarak farkli uygulamalar
yapildi.
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#include <awvr<io. h:
#include <util-delay . h:

int v
int mainf)

i

LDRE=0=FF:

=0
_delav_m=(1007;
while(l)

{

PORTE = 0=x01:
_delay_m={100}
for(y=0.v<7 . v++)

i
PORTE = PORTE << 1:
_delav_m=(1007);

I
for(y=0;v<E6;v++)

PORTE = PORTE »> 1:
_delav_m=(1007);
h




KESMELER
Kesme, gomulu sistemler icin onemli bir kavramdir. Bir mikro denetleyicide bir
program kosarken, kesmeye sebep olacak bir durum meydana geldiginde (kesme
bayragini aktif hale getirecek-set edecek-bir durum) program nerede olursa olsun,
hemen kesme ile ilgili olan alt programa dallanir. Kesme icindeki islemler bitinceye
veyahut kesme kosulu bir sekildi sonlandinlincaya kadar bu dalin icinde kalir.
Kesme kosullari sona erdiginde program ana fonksiyona geri doner ve kaldigi yerden
calismaya devam eder.

Atmega ailesine mensup olan mikro denetleyicilerde bir cok
yazmacta(register-kutuk) kesmeye dair bayraklar ve yazmaclar(kutuk-register)
bulunabilir.

Stajda ileriki uygulamalarda ele alinan projelerden fark edilecegi iizere
kesmeler bir cok yerde kullanilmaktadir. Bu sebepten daha stajin ilk gunlerinden
iclerinde kesmelere dair bit bulunduran, kesmeleri baslatan, bitiren... bir cok
yazmac ele alinmis ve bu yazmaclara bagli olarak uygulamalar yapilmistir.

Bundan once ureticinin bilgi sayfasinda(datasheet) sayfa 45’ten alinan
ATmega16’da bulunan kesme cesitlerine bakilacak olursa:

Tablo 1
Program
Vactor Mo. | Address'® Source Interrupt Definition

1 Hooot RESET Extarnal Pin, Power-on Resat, Brown-out
Reset, Watchdog Resst, and JTAG AVR
Reset

2 Fo02 IMNTO External Interrupt Requast O

3 F004 INTAH External Intarrupt Request 1

4 BOOE TIMERz COMP | Timer/Courtar2 Compara Match

5 FO0S TIMERZ OWF TimerCountarz Overflow

& FO0A TIMER1 CAPT TimerCourtar1 Capture Event

7 FO0C TIMER1 COMPA | TimerCourter1 Compars Match A

g FO0E TIMER1 COMPE | TimernCountar1 Compars Match B

9 FO10 TIMER1 CVF TimerCountar Overflow

10 #0112 TIMERD OWF TimerCountard Overflow

1 014 2RI, 8TC Serial Transfer Complate

1z PG USART, RXC LISART, Rx Completa

13 Roup ] USART, LUDRE LISART Data Ragister Empty

14 FO1A USART, TXC USART, Tx Complete

15 F01C ADC ADC Comwversion Complete

16 F01E EE_ROY EEFROM Ready

17 F020 AMA_COMP Analog Comparator

18 Fo22 TWI Two-wire Serial Interface

19 F024 INTZ Extarnal Interrupt Raquest 2

20 FO26 TIMERQ COMP | TimarCourterd Compara Match

b=y Rz SPM_RDY Store Program Memory Reacdy




Tablo 1’de goriildiigli lizere ATmega16’da bir cok kesme cesidi vardir. Simdi
bu kesmeleri kullanmay1 6grenmek icin bakilan yazmaclara ve onlarin gorevlerine
bakalim.

Staj suresince ilk ele alinan yazmac Status Register ve onun icinde yer alan
SREG’in 7. biri Global Interrupt Enable’dir.

Status register calistinlmis aritmetik islermlerin sonuclarn hakkindaki veriyi
icerir. Bu bilgi programin akisin1 degistirmek icin kullanilabilir. SREG, Aritemek
mantiksal Unitenin (Arithmetic Logic Unit-ALU) islemlerinden sonra guncellenir. Bu
sayede programin daha hizli kosturulmasi saglanir. AVR Status Register-SREG- soyle
gosterilir:

Tablo 2
Bit T & 5 4 2 2 1 0
| | T H | ] | v N Z C | SREG
ReadWrite RW RAN RW AAY RW RAAY RwW RAY
Initial Valus 0 [u] 0 [u] 0 [u] 0 [u]

SREG’in 7. biti Staj suiresince yapilacak uygulamalar icin oldukca buyuk onem
tasimaktadir:

Bit 7 - I: Global Interrupt Enable : Kesmelerin aktif hale getirilmesi icin
Global Interrupt Enable ayarlanmalidir(‘1’ yapilmalidir-set edilmelidir-aktif hale
getirilmelidir). Bu asamadan sonra ayr1 ayn her interrupt kendi bayraklarn sayesinde
aktif hale getirilebilir. Ancak Global Interrupt Enable Register
temizlendiginde(‘aktif halden ¢ikarildiginda’) hicbir kesme calismaz.

Bu yazmacin kesmeler icin baslama noktas1 anlamina gelen 7. bitine
bakildiktan sonra genelden ozele ilerleyerek, bir baska yazmag ele alindi. General
Interrupt Control Register ismini tasiyan bu yazmacin bit yapisi su sekilde idi:

Tablo 3
Bit 7 [ 5 4 3 2 1 0
I INTH INTO INT2 | - | - | - | IWSEL | IVCE GICA
ReadWrite RAW RAW R Ei R R RAW
Initial Walue 0 0 0 a a a

Tablo 3’ten anlasildig1 lizere GICR, harici kesmeleri temsil eden INT0-1-2
bitleri ile lInterrupt vector select ile Interrupt Vector change Enable bitlerini
tasimaktadir.

IVSEL ve IVCE, C kodu lizerinden isaretlenebildiginden(Atmel’de vektor isimlerinin
ayri olup cagirildiklarinda bu bitler derleyici tarafindan otomatik olarak
ayarlanmaktadir) kod yazilirken dikkate alinmadi. Ancak harici kesmelerin aktif
hale gelmesini saglayan son 3 bit onemlidir. Bu nokta ileride anlatilacaktir.

Sonuc olarak stajin bu safhasinda Atmel ailesine mensup bir mikro
denetleyicide Kesme cesitleri, haritas1 ve de kesme islemleri icin once hangi adimin
atilmas1 gerektigi goriildiigi,bunun ardindan ilk kesme cesidi olan harici kesmeler
ile ilgilenildi.



4, Harici Kesmeler

Harici kesmeler INTO,INT1,INT2 pinlerinin tetiklenmesi ile meydana gelir.
INTO-1-2 pinleri cikis olarak ayarlansalar da eger aktif hale getirildilerse kesme
meydana gelir. Harici kesmeler kendisine gelen elektriksel sinyalde dusen kenar,
ylikselen kenar veya herhangi bir mantiksal degisim sonucunda tetiklenebilir. MCU
Control Register (MCUCR) isimli yazmacta yapilan ayarlamalarla kesmenin ne zaman
meydana gelecegi ayarlanabilir. Kesme durumu meydana gelince program, harici
kesme fonskyonuna dallanir ve orada yazan kodu islemeye baslar.

Tablo 4
Bit 7 5] 5 4 3 2 1 4]
SMz2 SE | SM1 | SMO | I1ISCA1 15C10 1ISCH 1SC00 I MCUCR
ReadWrite RAN RN RW R RW AW RW AW
Initial Value 0 0 0 0 0 0 0 0

Tablo 4’te harici kesme ile ilgili olan MCUCR(MCU Control Register)
gorilmektedir. Asagida ise bu boliimde ise kullanilacak olan bitler ele alinmistir.

Bit 3, 2 - ISC11, ISC10: Interrupt Sense Control 1 Bit 1 and Bit O
Harici kesme 1 (The External Interrupt 1 ) SREG ayarlanip, GICR’de INT1 ile
ilgili bit ayarlandiginda aktif hale gelir. ISC11 ve ISC10 ise INT1 pinine gelen

elektriksel sinyalle ilgilidirler. Bu bitler hangi elektriksel sinyalde harici kesmenin
aktif olacagim belirlerler. Tablo 4.1’de bu durum anlatilmaktadir.

Tablo 4.1 Interrupt 1 Sense Control

ISC11 ISC10 Aciklama

0 0 INT1 ‘0’ (low level) iken kesme retir.

0 1 Herhangi bir mantiksal degisim (Any logical change) kesme Uretir.
1 0 INT1 diisen kenarda kesme Uretir.

1 1 INT1 yiikselen kenarda kesme iretir.

Bit 1, 0 - ISCO1, ISCOO: Interrupt Sense Control O Bit 1 and Bit O

SREG ve ona iliskin kesme maskesi aktif hale getirildiginde INT 0 aktif hale gelir. Bu
bitler de yukandaki bitlerle ayn1 gorevi yaparlar. INTO harici kesmesinin hangi
elektriksel degisim sonucunda medya gelecegini anlatan bu bitlerin hangi durumda
ne yapacaklar Tablo 4.2’da anlatilmaktadir.

Table 4.2 Interrupt 0 Sense Control
ISCO1 ISCO0 Aciklama
0 0 INTO ‘0’(low level) iken kesme uretir.
0 1 Herhangi bir mantiksal degisimde INTO kesme iiretir.
1 0 INTO diisen kenarda kesme Uretir.
1 1 INTO yiikselen kenarda kesme iretir.



INT2 ile ilgili kesme asagidaki yazmacin sorumlulugundadir.
MCU Control and Status Register - MCUCSR isimli bu yazmacin bit haritas
asagidaki gibidir.

Tablo 5
Bit T 53 B 4 3 2 1 Q
JTD [ isc2 | - | JTRF | WDRF | BORF | EXTRF | PORF ] MCUCSR
ReadWrite AW RW = R RW AW = AW
Initial Value o 0 0 See Bit Description

Bu bitlerden INT2 ile ilgili olan bit ISC2’dir.
Bit 6 - ISC2: Interrupt Sense Control 2

Asenkron Harici Kesme 2, SREG’e ait I-bitinin(Interrupt) ve de GICR de
INT2’ye ait bitin aktif edilmesi ile calisabilir. ISC2 ‘0 yapildiginda’, INT2 harici
kesmesi diisen kenarda aktif hale gelir. ISC2 ‘1’ yapildiginda ise yiikselen kenarda
aktif hale gelir.

INTO-1-2 harici kesmlerini aktif hale getiren yazmac Tablo 6’da bit haritas1 gorulen
GICRdir.

Tablo 6
Bit 7 G 5 4 3 2 1 0
INTi INTD INT2 - - - IVSEL IVCE | GICR
ReadWrite RW RW RW R R R RwW RW
Initial Value 0 0 0 0 ] ] 0 0

Her 3 kesmeyi de aktif hale getirmek icin, SREG biti ayarlanip, ilgili ISCxx
bitleri de istenilen kesmeye girme bicimine getirilip GICR’de ilgili kesme biti ‘1’
yapildiginda harici kesme kullanima hazir hale getirilmis olur.



Ornek 2.0:INT1 ve INTO KESMESI V.1
Asagidaki uygulamada iki adet dis kesme ayn1 anda anlatilmistir. INTO kesmesi ve

INT1 kesmesi sayac gibi gorevlendirilmistir. Bir butona basilinca PORTB’nin degeri 1
artacak, diger butona basinca da PORTB’nin degeri bir azalacaktir.
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#include <avr/interrupt.h> // kesme I':Li*i.iphqnes.i

{/ kesme kiftiphanesinin icinde io.h bulundugundan io.h'1 eklemedik
finclude «<util/delav.h>

I util klasdriiniin igindeki gecikme kiftiiphanesi

volatile short int i = 07
ISR(INTO wect) //3cycle
=
PORTE +=1; // INTO kesme butonuna basildifinda PORTBR'yi bir arthr
_delay ms| Y ; /{200 ms bekle
=
ISR(INT1 wect) //3cycle
=
PORTB-=1; //INTD kesme butonuna basildiinda PORTByi bir arthr
_delay m=( yr
=1
vold main{)
=
DDEE = ; /7B portlarimin faman gikis
DDRD = 07 // D portlar giris
BCRTE = CO;
PORTD = C;
SREG = : // SREG kiitiigiiniin 7. biti 1 olunca kesmeler aktif olur

//sei(); de diyebilirdik ya da SRES |= _BW(7); bunlarin tamami aym anlamda
{/{ General Interrup Enable yaphk
GICER = : /14 cycle - Slobal Interrupt Control
£/ INTO ve INTI dig kesmelerini aktive ettik 6. biti de 1 yapsak INT2'yi de aktive ederdik
MCUCR |= BV(ISCO1) | _BV(ISCll): : //3cycle
f# MEUCR |= (1+I5001) | (1+I5Cit); de divebilirdik.
MCUCR &= - BV(ISCOO) | - BV(ISCl0): : //3cycle
/{ MCOUCR = MCUCR & -_BV(ISC0D) & -BV(ISC10); da divebilirdik.
! Kesweyi Azalan bacakta yaphirdik, bu register: degistirerek arfan bacakta,
!/ ya da herhangi bir dejismede kesmeye sokabiliriz. bkz: datosheet
while(l)

-1

Yukaridaki programda aciklamalar kisminda gosterildigi lizere iki adet kesme aktif hale
getirildi. Boylece artik normal giris veya cikis olmaktan cikip harici kesme haline gelen iki
pine sekil 19 ve 20’deki gibi butonlar eklendi. Bu butonlar ile iki pine yukselen kenar,
alcalan kenar ve herhangi bir mantiksal degisim islemlerini yapmak olanakli kilindi.
Programda MCUCR (MCU control register) kitiigline ait bitler cesitli sekillerde ayarlanarak
harici kesmeye hangi degisim oldugunda girilecegi kararlastirildi. ISCxx (interrupt sense
control) bitlerinin hangi kombinasyonlarda hangi degisimde kesmeye girecegi lretici bilgi
sayfasinda (datasheet) bulunabilir.

Koda iliskin Proteus modeli de asagidadir. ART butonuna basmadan onceki ve sonraki
durumlan yan yana gorebilirsiniz. PORTB’deki degisim sekil 19 ve 20’de fark edilecektir.
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Ornek 2.1:INT1 ve INTO KESMESI V.2
Bu uygulamada staj sirasinda yazilan LCD stirmeye dair kutuphane de kullamlmistir.

#include "ozen led.h™ //yazdifim led kiftiiphanesi =)

b int i,3j; // genel dejiskenlerimiz
4 SIGHAL (5IG OUTFUT COMPAREQ)// fimerd output compare kesmesi
3 i
] T‘ Delay savac+=1; //sayacimz 1arthriyoruz
7 }
g ISR{INT1 wect) //intl kesmesi
10 [l
11 PORTEF+=_;
12 for(i=0:i< 0 ;i++4)
13 H i
14 _delay ms(100);
15 | }
16 J+=_:
17 ~1
19 ISR({INTO wect) //intD kesmesi
20 [HH{
21 FORTF-=_;
22 for (i=0:i< 0 i+4)
s iE {
24 _delay ms(100);
25 B }
26 i-=1:
EO |

3]

29 int main{) //anafonksiyon=)

30 Hi

31 DDRF=C0x=FF; // F portlar gikis

32 EICRL = OxLn; //disen kenarda kesme
33 EICRE = OxLn; // disen kenarda kesme
34 EIMSE=0xFF; //tim dis kesmeler aktif
25 lcd on hazirlik():

36 SEEG |= BV(7):; //kesmeler akfif
37 LCD hazirlama() :

38 while ()

38 H {

40 LCD katar yaz (" OZEN DIEAYR Ty
41 LCD savi waz(Jj):

42 _delay m= (200}

43 LCD =il():

44 }

45 L1

Header File olarak “ozen_lcd.h” 1 kullanildi. Bu da staj sirasinda yazilan LCD
kutuphanesidir.
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finclude <avr/interrupt.h>
#include <avr/pogmspace.h>
#include <util/delav.h>

void led on hazirlik(void):

vold Delay kostur(uintlé t delayUnits):

vold delaySOus(uintlé t delayUnics):;

void LCD git{uint® t row, uint8 t column}):

void LCD =il (wvoid):

vold LCD sayi wyaz(uintlé t integer):

wvold LCD katar yaz(uintf t¥* stringPointer);

uint8_t LCD byte oku{uint8_t selectedRegister):

uintg t LCD nikble oku(uintg t selectedRegister):

volid LCD byte waz({uintf t selectedRegister, uintf t byte):
vold LCD nibkle wyaz(uint? t selectedRegister, uintg t nibble);
vold LCD bekle(void):

void LCD hazirlama(void);

void delay ms=(unsigned char time ms):;

void led sur():

volatile uintlé t Delay =savac:
int yuzde;

int prescale;

int yuzde 4;

int yuzde B:

int temp=0C;

int =savac=0;

int savyidegeri;
int basamakNum=I ;
char karakter;
int konum;

int son;

#define CLOCK FREQUENCY 16000000L
{f Zamanlayier sabitleri
C#if CLOCK FREQUENCY == 16000000L

fdefine OCR_IMILLISECOND 248
fdefine OCE_1IMICROSECOND 98
#elif CLOCKE_FREQUENCY == B000000L
#define CCR_IMILLISECOND 124
fdefine OCR_IMICROSECOND 49
-#endif
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#define LCD OUT PORTE

#define LCD_IN PINS
#define LCD DDR DDRE
#define ENABLE g

#define EW 5

fdefine RS 4

fdefine D7 3

#define D& 2

#define D& 1

fdefine D4 0

! Register segimi sabitleri

#define DATA REGISTER O
fdefine COMMAND REGISTER 1

fifndef Tesekkurler
# warning "Hataliysam ara:

#endiﬁ

El/*vaid port_hazirla()

B/

{

DDRA = OxFFE
DDRE = OxFF
DORC = OxFF
DLRD = Ob11110000;

PORTA=O
PORTB=0bO;
PORTC=0;
PORTD=0O;
¥

e €1 ve Kesmeler On Hazirhk

=

=

void led on hazirlik(void)

{

TCCRO = O;

TIFRE |= EV(OCFO):

TCCRO |= BV(WGMO1l) | BV(C501):
TCHTO = O;

TIMSE |= BV(OCIEQD):;

OCRO = OCR _1MICROSECOND:

¥

050586823355"



................. Bekletme Fonksiyonlar

Wy
=D
—

*

*
g2
B volid delaySOus (uintlé t delaylUnits)
54 {
g5 T‘ Delay kostur (delaylnits):
86 }
97
8 void Delay kostur(uintlé t delayUnits)
aa 5 {
100 TCHTO = 0O;
101
102 Delay sayac = 0O;
103
104 while (Delay sayac != delaylUnits)
105 H
106 = ¥
107
108 A
109 IT ----------------- LCD temizle
110 *f
112 void LCD sil(void)
113 [H {
114 LCD byte yaz (COMMAND REGISTER, Ox0l):
115
116 konum = 0}
117 - }
113 [H/*
120 | e LCDy git
121 = */f
122
123 void LCD git{uint2 t row, uintg& t column)
1z2a [H {
125 /I nereye gideceeen =)
126 konum = (row * 20} + column;
127
128 / fburaya dikkat
1245 if(konum < Z20)
130 LCD byte yaz (COMMAWND REGISTER, OxE20 | konum)
131 else if(konum >= 20 && konum < <20)
132 LCD byte yaz (COMMAND REGISTER, OxE20 | (konum % 20 + Ox20));
133 else if(konum >= 21 && konum < &0)
134 LCD byte yaz (COMMAND REGISTER, OxE20 | (konum % <20 + Oxl2));
135 else if(konum >= 20 && konum < <=0}
136 LCD byte yaz (COMMAWND REGISTER, Ox20 | (konum % &0 + Ox34));




138 *
1349 T ................. LCD'ye Katar yaz

140 *

141 volid LCD katar yaz(uint8 t¥ stringPointer)

142 [H {

143 while (*sztringPointer)

144 LCD byte waz (DRTA REGISTER, *stringPointertt):
145 = }

146

147 [H/*

148 | e LCD"ye say1 yaz

145 = *

150

151 vold LCD sayi vaz(uintlé t integer)

152 H {

154 uint® t binler = integer J 1000;

155 LCD_bﬂte_yaz{DATA_REGISTER, binler + 0Ox30);
156

157 uintd t yuzler = (integer - binler*1000) J 100;
158 LCD byte vaz (DRTA REGISTER, vuzler + Oxi0);
155

160 uinté t onlar = (integer - binler*I000 - yuzler*l00O ) f 10;:
161 LCD byte vaz (DATA REGISTER, onlar + Ox30);
162

163 uintd t birler = (integer - binler*1000 - wyuzler*100 - onlar%l0);:
164 LCD byte waz (DATA REGISTER, birler + COxi0}):
165 = ¥

lab

167 = il

68 | ——— LCD Hazirlama Fonk.

169 = * £

170 wvold LCD hazirlama (void)

171 [ {

172 lcd on _hazirlik():

173 LCD DDR = CO=x7TL;

174 delayS0us=s (200}

175 LCD nibkle wyaz (COMMAND REGISTER, C=03);
176 delayS0u=s (100} r

177 LCD nibble yaz (COMMAND REGISTER, O=03);:
178 delaySOus (100} -

179 LCD nibble yaz (COMMAND REGISTER, Cx03);
180 delayS0us{(100)

181 LCD nibble yaz (COMMAND REGISTER, 0O=0Z2):
182 delayS0us (100} »

183 LCD byte waz (COMMAND REGISTER, O=ZZ);
184 delayS0us (250}

185 LCD byte yaz (COMMARND REGISTER, Cx=0Z);
186 delaySOus (250} »

187 LCD byte yaz (CCMMAND REGISTER, C=OLl):
188 delaySOus(Z50) ;

189 LCD byte yaz (COMMBND REGISTER, COxOf);
1590 delayS0us (250} ;

I
I
e
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---------------- LCD Cevap sliresi
=

vold LCD bekle (vold)

i
[f delayS0us (1) !

_________________ LCD ayarla sil

*/
vold LCD nibble yaz(uintZ t selectedRegister, uintg t nibble)

= i

LCD oUT = EV(ENAELE) ;

LCD CUT |= nibbkle;

if(selectedRegister =— DATLA REGISTER)
= {

LCD oUT |= _BV(ES):

i }

elza
= {

LCD oOT &= ~(_BV(R3)):
B }
LCD oUT &= ~(_ BV(ENAEBLE)) ;s

................. LCD'ye byte yaz
L *I,.'
void LCD byte wvaz(uintf_ t selectedBRegister, uinti_t byte)

= {

uints t yuksekllibble = byte == <

uintg t dusukllibble = byte & Cx0ID;
if(selectedRegister = DATA REGISTER && konum = 20}
= {

LCD byte yaz (COMMAND REGISTER, O0xCO0):
delayS0us (23) 7

i ¥
else if(selectedRegister = DATA REGISTER && konum = 20}
= {
LCD byte vaz (COMMAND REGISTER, C=Z4);
delayS0us (25) :
= }
else if(selectedRegister — DATA REGISTER && konum = &0)
= {
LCD byte yaz (COMMAND REGISTER, Oxd4):
delayS0u=(2:5) ;
i ¥

LCD bekle():

LCD nibble wvaz(selectedRegister, yuksekNibble)

LCD nikbkle wyaz(selectedRegister, dusuklikbkle) ;

if(selectedRegister = DATA REGISTER && ++konum = 20)
konum = 07




uintd t LCD nibble oku{uint® t selectedRegister)

248

248 [ i

250 uinti t nibble = H

251 LCD CUT |= BV(ENABLE) | _EV(RW):

252 if(selectedRegister =— DATA REGISTER)

2532 [H {

254 LCD OUT |= BV(R5):

255 - }

256 el=se

257 [H i

258 LCD OUT &= ~(_BV(R3)):

253 - }

260 asm volatile {"nog ) :

26l asm volatile ("nopinh\t™::);

262 nikble = LCD IN & H

263 LCD OUT &= ~( BV (ENRELE)) !

264 LCD OUT &= ~{( BV(RW}):

265 LCD DDR = ;

266 retorn nikble

267 - }

268

269 uintgi t LCD byte oku{uinti t selectedRegister)
270 [ {

271 uint? t byte = H

272 uint? t yukseklibkble = H

273 uint? t dusukNibkle = H

274

275 yuksekNikkle = LCD nibkle cku(selectedRegister):
276 dusukNibkble =LCD nibble oku(selectedRegister):
277 byte = (yuksekNibble << 24} | dusukNibble:
278

278 retorn byte;

280 = }

281

Ornek 2.1:INT1 ve INTO KESMESI V.2’basliginin altinda gériilen kodda dikkat
edilecegi lizere main() fonksiyonunun icerisinde LCD ile ilgili kimi fonksiyonlar
bulunmaktadir. Bu fonksiyonlarin tamami yukardaki LCD kutlphanesinde hazirlanmis olan
fonksiyonlaridir. Tim o fonksiyonlar ‘ozen_lcd.h’ kiitliphanesinden caginlmistir.

Sekil 21 ve 22’de Proteus modeli gorulmektedir.,

Program kisaca isim yaziyor, LCD de sayac tutuyor, butonlara bastikca sayactaki sayi
bir artiyor ya da bir azaliyor.
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PWM ( Pulse With Modulation - Darbe Genlik Modiilasyonu)

Uretilecek olan darbelerin, genisliklerini kontrol ederek, cikista iiretilmek istenen
analog elektriksel degerin veya sinyalin elde edilmesi teknigidir.

PWM elektrik ve elektronikte bircok alanda, farkli amaclar icin kullamlmaktadir.
Telekomunikasyon, guc, voltaj duzenleyiciler, ses uretecleri veya yukseltecler gibi cesitli
uygulama alanlan ve farkli uygulamalari bulunmaktadir.

Heralde giiniimiizde PWM'in en cok duyuldugu yer, giic kaynaklardir. SMPS
(Switched mode power supply) guc kaynaklari, duzenlenecek olan cikis voltajlarini bu
teknikten yararlanarak elde etmektedirler. Bu sayede, yuksek akim ve dusuk voltajli guc
elde edinimleri icin, transformatorlerden cok daha etkini ve cok daha kucuklerdir.
Bilgisayarimizin kasasindaki giic kaynagini disiindiigiinlizde, 350Wattlik cikis glicline sahip
olan bir giic kaynaginin nasil bu kadar kiiciik ve etkin tasarlandiginin cevab1 SMPS olmasidir.

Temelleri

Uretilen kare dalga darbe sinyallerinin genisliklerinin ortalamasi, cikista lretilecek
olan analog degerin elde edilmesini saglar. En iyi aciklama sanirim asagidaki sekil
uzerinden yapilabilir.
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Staj sliresince cesitli frekanslarda pwm iiretmek gerektiginden, asagida da
goriilecegi lizere bir cok pwm uygulamasi miitalaa edildi ve bunlardan bir kismi uygulandi.

Oncelikler basit pwm kodlar1 ele alindi. Ardindan daha profesyonel kodlar yazildi.

Ornek 3.0: Basitce PWM Uretilmesi

Bu 6rnekte yukaridaki PWM tanimindan hareketle temelde PWM’in nasil calistig
gosterilmek istendi. Ancak belgenin devaminda yapilacak olan uygulamalar ve staj
siiresince istenen algoritmalarin karmasikligi goz oniine alindiginda bu ve bunun gibi
yontemlerin yeterli olmayacagi belgenin devaminda goriilecektir.

Simdilik asil ama¢ PWM’in nasil bir calisma prensibinin oldugunu bir uygulama ile
gostermektir.



1 #include <avr/interrupt.h:
2 #include <util/delay.h:>
3
4 #define F CPU 4000000
5 maing)
6 [
7 DDERE= ;
5 while{ 1}
2 HH
10 A simdi mesela ben 40 purrn yazemals istivorum fFrekans) da S0kz alsun
11 & nazil ayarlicam ne kadar bekletine yapacadimn 2 kolay =)
1z & simdi 3-8 hezap yapalim bi kere bizim 1 sryyde 50 defa pum vermeniz lazim
13 & wani duty cyele dedidimiz olay 1750 saniye alnal
14 A5%A0 pwren verecekzel (0.4)* (1500 50 = & ms bovunca 1 sirwali
15 S0P (LS B0) sanive = 12 ms boyunca da O sireali werinelivz.
i PORTE = H
17 _delay ms{S):
13 FORTE = 0O
19 _delay m=s{ I
20 & simdi naphik? amelian method ile pum wazdil =p
21 |t
R :
23
R N Digital Oscilloscope |
- L — -3
........................... R
......................... 13 1 erat PCRATCE
......................... 12 wTHLE PCITIEE:
........................... i BB
......................... A" psmaaca ROSTDI
......................... “] pateanc FaEmEEE
......................... =] psauacz P
......................... 2| paannca
......................... =] paunncs POOSD
......................... =] pasnncs P
......................... 3+ pamnoce FZINTD
------------------------- PATIADCT FDIINTH
.......................... e POAOCAE
-------------- 2= P BOG KO PRSOCIA
-------------- — PBATA FOSI:P
-------------- 3. PEZINTZAINDO PDTOCZ
...................... <] paaocmmn
...................... T
...................... 5t pasne
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Yukanda Proteus similasyonunda programin ciktis1 goriilmektedir



Ornek 3.2: Faz Dogrultmali PWM
Bu ornekte daha profesyonel bir pwm uygulamasi olan faz dogrultmali PWM lreten

bir program yazilmistir. Bu PWM'’i Uretebilmek icin ATmega16 mikro denetleyicisine ait
zamanlayic1 kutukleri(register) kullamlmistir.

1
2
3
4
5
f
=
(=,
=l

10
11
12
13
14
15
1la
17
13
19
a0
21
22
23

frthe lengths that | will goto

the distance in your eyes >/

S wakearidaki sarkig dinlemenizi tawsive ederim
Sfbkz: REM, - losing my religion

finclude <avr/interrupt.h>

maing)
=
LDED= ;& D oportunua gk § olarak ayarhyoruz.
Kdinkd pwin verecedimiz OCR bacaklar arada =)
FORTD=0;
TCHTO=0;
OCE1A= :AA16 bit gbzindridkte puwn werebilirz ama S-bit veryoruz
K DFF %100 oluyor D=DF ise % 2397255 pwm oluyor =)
OCR1B= H
S DFF %100 oluyor D=DF ise % 1755255 pwn oluyor =)
£ g bitlik pum phrase correct ve non-inverting mode pum

TCCR1A= ;A datasheetten bakiniz
TCCR1E= ;A datasheetten bakiniz =)
while{1}):;

1

‘delay()’ fonksiyonu kullanildiginda mikro denetleyici baska hicbir is yapmaz iken bu

sekilde ATmega16 ya ait zamanlayict modulu kullanilarak PWM uretirken baska isler
yapmak da olanakli hale gelmektedir.

TCCR1A ve TCCR1B denilen “timer-counter control register” Ureticinin bilgi

sayfasinda belirtildigi lizere PWM’in hangi moda Uretilecegini saat darbesi 6lcegini
ayarlamakta kullanilmaktadir.Saat darbesi kaynagin yani osilatoriin frekansinin hizinda, bu
frekansin 1/8 katinda 1/64 katinda ya da 1/1024 katinda pwm

uretilebilir.
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Ornek 3.3:Fast PWM

fast pwm Uretiminin amaci kisaca ara frekans degerlerini elde etmektir. Soyle ki
fast pwm ile, faz dogrultmali pwm modu ile iiretebilecek herhangi bir pwm sinyalinin 2 kat1
frekansta pwm uretilebilir.

1 Hinclude <avresio.hs>
& wold maindwvoid)
R =
3 S8 Eiris gikaglarn ayarlama vakti =)
5 L& Port B yi ayarhyoruz...
= DDREB=00001110; Af PELPEZ.PES gikis
T FORTE=0xO0 ;2
(= A8 Port i ayarlayalim =)
=] DDRC=0x00;
10 FORTC=0x00 ;2
11 A8 Port D vi de awarhyoroz...
1= FORTD=0x00 ;2
13 DDRD=0x00
14 A TimerdCounter 01 hazirhyoruz
15 A Clock sourcel sinyal kayrnodnl: System Clockisistemin sayas neyse o mesela 4 mhz kristal)
16 A Clock dederi: Titmer 0 wani zamanlayie duruyor
17 TCCRO=0x00 2
15 TCHTO=0x00 2
i AE TimerdCounter 11 hazirlayalim
Z0 A Clock kaynadi: Sistem sayac
=1 A& wod: Fast Pydas top=IcCR1
22 S5 OC1A gk s terslendi
23 S5 OC1E gika s terslendi
=4 TCCR1A=0R 10100010
Z5 TCCR1B=0LO0O011100; Af FoseS 256 huzda galistirryoruz =)
=
Z7 ICR1H=0x02Z ; /¢ kurdudumuz deder TOP= 5135 periyodu su dedere ayarlar: S0Hz=20ms => Imz=29.45(313/ Z0ms)
za ICR1L=0x01; /¢ pwmin duty eyclesini burdan ayarliyoz )
9 QCR1AH=0x00; 44 1.8ms= 38.475= 26H
30 OCR1AL=0x2Z6: A tersledik efendim
31 OCR1IBH=0x00;
32 OCR1BL=0xZ 6 A tersledik efendim =)
33 A Timer/Counter 2 vi hazirlayalim
34 A Clock kaynad: System Clock
35 A4 Mode: Fast Correct Pyah top=FFh
3G A 002 output: Trverted P,
37 ASSR=0x00
38 TCCRZ=0x 66 ;4 Foscd 256, PAdah modl
39 TCHTZ=0=FF: 4/ 8h
40 QURZ=0x0E:
41 £ D kesmeleri ayarhyoruz
4z A8 IMNTO: kapah
43 A8 TMNTL: kapah
34 MCTCR=0x00
15 £ Timerlard Sayaglar ve kesmeler hazirlanyor
1) TINZF=0x15:
37 TIFR=0x00: /F
35 S8 Analog kargilagtiric hazirlanyor
49 A8 Analog kargilagtiric kapal
50 A8 Analog kargilagtiric girisinin TimerdCounter 1 'den alinmasi: kapah
51 LCBR=0=S0
52 SFICR=0=00;
53 asm{ "SEL") ;
54 while {1}

55 =k
56 EE};
57 H



Yukarnidaki kodda bir oncekinden farkli olarak calismayan moduller kapatildi. Bu
yuzden kod biraz daha uzun surdu.

Kodun aciklamasi tizerinde oldugundan burada agiklama yinelenmedi. Sekil 25’te
mikro denetleyicide k0§‘ucllJrulan programin c¢iktisini gorulmektedir.

-
[}

© 35| PEOACR POORXD
© o] PELECIA POTAD
© w| PEZESOC POZNTO
15 e | PEAMOSIOC2 PORNT
© qgw| PEMMED PO HTD
© G| PESECK POST
o= PEGATALUTOSC]  PDSAIND
| PETHTALZTOSEZ  POTAINA
L]

- 22 pcoeoco

s L

= s

- S| Poannc3

o © o Ee| PCHRDCUSDA

a ° 00 o PCSROCSETL BT

EnRGEG | - " cemeer AREF
o

Sekil 23

Ornek 3.3: PWM

1 #include <avr/interrupt.h>
2

3 char 1i:

4 char yuzde;

=

& woid pwm _wer{int yuzde,unsigned short int prescale)
=T

a i={ * yuzde) f :
9 OCRO=1 ;

10 switchi{prescale)

11 [=Hf

12 case

ii [ i

14 TCCRO = H

15 bhreak:;

1e B }

17 case

15 = {

15 TCCRO = H
20 hreak:;
21 B }
22 case
23 = {
24 TCCRO = H
25 hreak:;
26 B }
27 case
25 = {
zZ9 TCCRO = H
30 hreak:;




31
32
33
34
35
3n
37
38
39
40
41
42
43
44
45
46
47
45
4E
50
51
52
53
54
55
=1
57
S&
59
a0
61
62
63
64
65
GG
a7

case
= {
TCCRO
break:;
r H
B
%

woid port hazirlal)

=11

DDERA=
DDEREE=
DDRC=
DDERD=

PORTAL=O ;

PORTE=0:

PORTC=0:

PORTD=0:
1

int mwain)

EHHq

TCCRO =

putn_wer |

while{ 1) ;

1

I3
I3
I3

I3

’

port_hazirlafl):
TCNTO=0; /¢ Zamanlayie 0 kullaniyaraz =)

r

AT partlar gika g yapalien =)
AADDR = Data Direction Register )

AfPortlar temizleyelim =)

):

AACOmM D=1 S0M0=0; non inverting oluyor... inverting igin ikisi de 1 olacak
SOANEM00=1 Ginkd waveform generation aktif almal
SAC50=0:01 yani dahili osilatér/ 256 frekanzinda galis...

SEA0 P Tle dahili osilatdrdn 110240 kadar frekansta siteal Grettik =)

Sekil 24’da programin ¢iktis1 gorulmektedir.

1

R Digital Oscilloscope

p— Crr)
RESET PCOSCL (7]
a PC1SDA [T
1= | ATAL RC2TC K e
ATalz PCATMS 73
= PCLTDO [T
| PAOeDCO PCSTDI g
= PaBOC] PCERTOEC ]
T paianc2 PCTTOEC2
Fu | PARDC3 g
F=| PARADC FDORED e
T PASRDCS POATXD WG
on | PAGRDCE PD2INTD w i
= ParmbCT FOINTY 5=
{m PDLOCHA =13
7m PEOSC KTD POSOC 14 [T
—Su| PELTI FOEACP g5
3= | PE2TNT2AIND POTAOCE
=n PEICCIAIN A
—En | PELES s
7u| PEAMOSE] T
on PEGI D T A
PETAECE AREF ——
L OSTMEGETE
TR .0 o




20 is guinii sureli bu stajda ATmega 16’da 6grenilen teknik bilgiler ATmega 128 lizerinde de
denendi. Daha dnce belirtildigi gibi 6grenilen parca parca bilgiler ATmega128 denetleyicisi
ile daha butunluklu olarak ele alind1.

Bir sonraki ornekte de goriilecegi lizere kesmeler ile pwm uygulamasi birlestirilerek,
bir dis kesme ile pwm frekansini1 artinip azaltmak amach bir kod yazilmis ve simulasyonda
kosturulan programin ciktisi verilmistir.

Ornek 3.4: ATmega128 PWM

Kodla ilgili actklamalarin onemli kisrmimi yukarida yapildi. Ancak asagida kodlar incelendikten sonra
blrkac ufak degerlendirme daha yapilacak.

e e e <.L Lqu I"'E-lE-I ’:***’:***’:***’:**
L

£

#include <avr/interrupt.hl>

'y

#finclude <util/delavy.hl>

i R3O}

*’:***’:***’:*"" #***#***#*
senel Tanimlamala

NPT

(I

char i,j.,k:
char yuzde A, yuzde B;
char yuzde 1=30;

(ST T B =

char yuzde 2=30;

! nagfot d !
(EEEEEEEREEERRE I F El EEEEEEEEEELE [

vold port hazirlaf():

;
L k3

vold dis kesme hazirla():

void pwm hazirla(int prescale &)

vold pwm ver A(int yuzde A):

1 & Ln

vold pwm ver B({int yuzde B):

vold pwm ver C(int yuzde C);
vold karasimsek (wvolid) !

[ T T = s

fREERRRRER [y Kecme Fonksivonlar) #====/

ISR:INTO _vect)

(WU S

yazde 1+=10; //A cikisli pwmiyuzde 10 arttir

ISR(INT1 vect)

T‘yazde 1-=10; //A cikisli pwmiyuzde 10 azalt

1 &n Ln

W o

ISR:INT; _wvect)

(U R

yazde 24=10; //B cikisli pwmi yuzde 10 arttir

ISR:INTS _wvect)

] oy i HE

},-".:I.ZdE 2-=10; //B cikisli pwmi yuzde 10 azalt

L LS G G G G LS L L L R ORI ORI R R h.- RIS T I T

[T T B s



41 frmmm R AN Fonksiyon T f
42 int maind()
43 ElH
44 port_hazirlaf():
45 dis kesme hazirla():
46 pwm _hazirla(l024);
47 while (1}
8 [ i
49 pwm_wver b(yuzde 1) :
50 pwm ver B(yuzde 2):;
51 karasimsek() ;
52 r }
23 -}
St
55 I,-'************** Part Haz F'lﬂ **********Iﬁ
56 void port _hazirlaf()
57T 3 i
g DDRA=C=FF;
= DDEE=Cx=FF ;
&0 DDRC=0xFE;
6l DDRD=0x=0 ;
62 DDRE=0x=FF;
63 DDRF=0=FF;
64 DDRG=0x1F;
65 PORTR=C;
66 PORTIB=C;
67 PORIC=C;
g PORTD=C ;
&9 PORTE=C;
T0 PORTF=C;
83 fresnnnnnanaas Dm hazirlg =/
84 void pwm hazirla(int prescale_ &)
L =
g6 TCHT1=0;
87 TCCR1A=0xRS;
88 TCCR1B=0=01;
89 switch(prescale A)
0 [ {
a1 case _:
gz [H i
L TCCR1E = O=xOLl;
894 break:
95 B ¥
=13 case ©:
a7 H i
98 TCCR1B = Ox02;
ZiE break:
100 E ¥
101 case ©2:
102 [H {
103 TCCR1E = 0=03;
104 break:
105 = ¥




108 case JSo:

107 [& {

108 TCCR1E = 0Ox04;

1058 break;

110 r }

111 case 1024:

11z [H i

113 TCCR1EB = 0x05;

114 break:;

115 r }

116 r ¥

117 - }

118

119 I,n'************** OCR1A 'I:[Cl.ﬂ pwm ver **********I.n'
120 vold pwm wer A(int yuzde 3)

121 {

122 i = (255 * wyuzde RA)/100;
123 COCR1L= i

124 ¥

125

126 I,ftttttttttttttt OCRIB'I:[E-H PWH". wEer ttttttttttfﬂ
127 vold pwm wver B(int yuzde E)

128 i

125 J = (2535 % yuzde B)f100;
130 CCR1B= 3

131 ¥

132

133 JrEmmEmEERE Capacimeek !
134 volid karasimsek (wvoid)

| i

136 BORIG=1;

137 BORTIG=C;

138 _delay ms(200);

135 for(i=0;i<7 ;i+4)

140 [H {

141 BORTIGH+=1;

142 _delay ms(2C00);
143 b }

144 for(i=0;i<6it+d)

145 [H {

146 FORTG—=1;

147 _delay ms (200} ;
148 b }

149 2 }

150

Koda iliskin devre asagida gosterilmistir.
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Digital Oscilloscope

ZAMANLAYICILAR (TIMERS)

Zamanlayiciya kabaca mikro denetleyicinin kalbindeki saattir denilebilir. Bu saatin hizi,
mikrodenetleyicinin osilator frekansiyla yakindan iliskilidir. Bunu da orneklerimizde daha iyi
anlayacagiz.

Atmega16’da 8 bitlik 2, 16 bitlik 1 adet zamanlayic1 vardir.
Tablo 7

Bit 7 -] 5 4 3 2 1 0

FDCG | WGMOD | COMO1 | COMOO | WGMO1 | CS02 | c_sm | Cs00 l TCCRO
ReadWrite W RW RW RAW RAW RW RW RAW
Initial Value 0 o] ] o] o 0 0 0

Tablo 7’de timerQ’a ait yazmac haritas1 gorulmektedir.

Bu haritada gorulen bitlerden WGMxx ile baslayan bitler ‘wave generation mode’
(dalga Uretim modu) anlamina gelmektedir. Tablo 8’de bir bakima bu bitlerin ne is yaptigi
ozetlenmistir. ATmega16 ve 128’de zamanlayicilarin bir cok fonksiyonu vardir. bir bitin
degeri ile oynanilarak pwm uretimin frekansi degistirilebilir, genligi degistirilebilir ve biitiin



bunlarin hemen hepsi birkac bitte ufak oynalarla gerceklesir. Uygulamalar yapildik¢a tiim

bu bitler daha rahat anlasilacaktir.

COMxx ile baslayan bitler compare match output mode ifadesinin kisaltilmis halidir.

WGMxx’lerin durumlarina gore OCO pinin davramsini belirlerler.

Tablo 8
Table 38. Waveform Generation Mode Bit Description'!
WGMO | WGMOD | Timer/Counter Mode Update of | TOVD Flag
Mode (CTCO) (PWMO} | of Operation TOP QOCRO Set-on
Q 0 0 Maormal 0xFF Immeadiate | MAX
1 0 1 PWM, Phase Correct 0xFF TOP BOTTOM
2 1 1] cTC OCRO | Immediate | MAX
3 1 1 Fast PWM 0xFF | BOTTOM MAX
Tablo 9
Table 39. Compare Qutput Mode, non-PWM Mode
COMO COMOO Description
0 0 Mormal port operation, OCO disconnected.
0 1 Toggle OCO on compare match
1 0 Clear OC0 on compare match
1 1 Set OCO on compare match
Tablo 10
Table 40. Compare Output Mode, Fast PWM Mode'!)
comMo COMOO Description
0 0 Mormal port operation, OCO disconnected.
0 1 Reserved
1 ] Clear OC0 on compars match, set OCO at BOTTOM,
(non-imverting mode)
1 Set OC0 on compare match, clear QCO at BOTTOM,
(imerting mode)
Tablo 11

Table 41. Compare Output Mode, Phase Correct PWM Mode!!!

match when downcounting.

COMO1 | COMOO | Description
0 0 Mormal port operation, OCO disconnected.
0 1 Resered
1 0 Clear OC0 on compare match when up-counting. Set OG0 on compare

Set OC0 on compara match when up-counting. Clear OCO on compare

match when downcounting.

Ureticinin bilgi sayfasindan alinmis olan yukaridaki tablolardan sunlar anlasilmaktadir.
Zamanlayicinin nasil bir dalga liretecegi secilir. Ardindan secilen dalgaya uygun OCO pinin
davranisi COMxx isimli bitler araciligi ile belirlenir. Son olarak da biitiin bu dalga liretiminin



hangi saat darbesi ile ne kadar siklikla yapilacagi CSxx (clock select) bitleri ile asagidaki
tablodaki gibi belirlenir.

Tablo 12
Table 42. Clock Select Bit Description

cso2 cso CS00 | Description
0 1] 0 Mo clock source (Timer/Counter stopped).
8] 0 1 clko/(No prescaling)
0 1 ] clko/® (From prescaler)
0 1 1 clkn84 (From prescaler)
1 0 0 clk,o/256 (From prescaler)
1 ] 1 clig1 024 (From prescaler)
1 1 0 External clock source on TO pin. Clock on falling edge.
1 1 1 External clock source on TO pin. Clock on rising edge.

Yine zamanlayic1 modiiliine ait Tablo 13’te bit haritas1 goriilen timer counter register isimli
TCNTO sayic1 uygulamalarinda kullamlir.

Tablo 13
Bit 7 B 5 4 3 2 1 0
I
TENTO[T:0] | TCHTO
ReadWrite RW RN RAW AW RN EW v RN R
Initial Yalue 0 0 i 0 0 i 0 0
Tablo 14
Bit 7 -] 5 4 k] 2 ! i
_
QCROT:0] | ocro
ReadWrite RW RAW RAW RAwW RAW E{-w R RAW
Initial Valua 0 0 Ju] 0 Ju] Ju] 0 lu]

Tablo 14’te ise output compare register isimli OCRO’a iliskin bit haritasi gosterilmistir.
OCRO kendine atanan degeri siirekli olarak TCNTO ile karsilastirir. Bu karsilastirmalar
sonucunda bu ikisinin birbirlerini yakaladiklar nokta ya kesmeye girmenin tetikleyicisi olan
ya da dalga Uretimini baslatan noktadir. Ve bu noktada olan olaya gore OCO pinin davranisi
belirlenir.

Tablo 15
Bit T g E 4 3 2 1 Ju]
I QCIE2 TOIEZ TICIEA OCIE1A | OCIE1B TOIEA QCIED TOIED I TIMSK
ReadWrite R R R R AW RAW RAW R
Initial Yalue 1] 1] i i 1] ] ] i

Tablo 15’te zamanlayict modiiliine ait kesmelerden sorumlu timer interrupt mask register
isimli yazmac gorulmektedir.

Bit 1 - OCIEO: Timer/Counter0O Output Compare Match Interrupt Enable
OCIEO ‘1’ yapildiginda(SREG’de kesmeler acilmis iken ) Timer/Counter0 Compare Match
interrupt kesmesi aktif olur. Timer/Counter0’da bir karsilasma meydana geldiginde
Timer/Counter0Q Output Compare Match Interrupt Enable kesmesi meydana gelir.

Bit 0 - TOIEO: Timer/CounterO Overflow Interrupt Enable
TOIEO ‘1’ yapildiginda(SREG’de I-biti acilmis iken) Timer/Counter0 Overflow interrupt
kesmesi aktif olur. Timer/Counter0 ‘da tasma meydana geldiginde Timer/Counter0
Overflow Interrupt Enable kesmesi meydana gelir.



Zamanlayicilar global saat olarak veya sayici (counter) olarak kullanlabilirler. Onun
disinda pwm gibi cesitli uygulamalarda zamanlayicilar kullanilabilir.

Ornek 4.0:ZAMANLAYICI 0

1 #include <avr/interrupt.h>

% #define F_CPU 40000000L
3
4 int t=0;
5 woid port_hazirlad):
f woid amanlavici hazirlad):
-
g ISE{TIMERO OVF_ wect)
2 i
10 t+=1:
11 if{t== }
iz H {
13 PORTE+=1;
14 t=0;
15 3
15 TCHMTO=55; //55ten 255e kadar saymasinn istiyaruz.
17 o & Agadida zamannlayiciy hazirlarken zamanlayc e
1 55ten baglattil:, bunun nedeni 55ten 255 'e kadar
19 saydirmals istemernizdir. 4 mhzde bu 50 us yapar.
20 biz 10000 defada parth i bir arttirarak 152 saniyede
21 Port B'nin bir artmasing sadladik...
1 r *f
23 L3
24
25 int maind)
26 {
27 port_hazirla(}):
2G SREG |= _BW{7}: /) Senelkesme akdtivasyonu
&5 zamwanlayici hazirlal);
30 while{ 1} ;
31
58 3
33
34 vold port _hazirlal)
35 B
36 LDERA= ;
37 DDERE = H
g LDRD=0;
39 PORTA=0;
40 PORTE=0;
41 PORTD=0;
4z L
43
44 vold zamanlayici hazirlaf()
45 {
45 TCNTO = ;A Timer baglangrg dederi...
47 TCCRO = : AAdalga dretimini agtik ve Frekans kaynad) segtik 4MHZ
45 TIM3IE = ; AAtimer tasma kesmesini aktive ettik

49 MCUCR |= EBV(ISCO0) | BV(ISCO1) | BVW(ISC10) | BW(ISC11):
50 }



Ornege iliskin devre Sekil 29’daki gibidir.

U?

3| REsET PCO/SCL :gg
13 PC1SDA 53
o] HTAL1 PCITCK o5
HTAL2 PCIMME  [o55
4 PCHTDO (553
=g a| PADIADCD PCSDI (52
] PATIADCT PCBTOSCT (52
S| PA2MADC2 PCTITOSC2
Sea| PA3IADCS P
Zow] PAHADC POORXD  [o2
o PasiaDCs POATED | os
S| PAGIADCE PDZINTO =3
PATIADCT PD3MNT [
T PD4IOCIB o33
| PEOMCKITO POSIOCI A |-
S BT POEACP [ 52
2| PEZINT2/AING FD7IOC2
| PESOCOiANT
= PB4ISS
=] PESMOS] -
| PEEMISO0 o
PETISCH AREF =
ATMEGATE
=TEXT=
Sekil 27

Kodda goriildiigii lizere bekletme islemi delay fonksiyonu kullanilmadan zamanlayici
ile yapildi. Zamanlayic1 kullanilarak cok hassas degerlerde bekletmeler yapilabilir. Yukarda
bir zamanlayic1 kesmesi kullanildi. Bu kesmenin adi zamanlayici tasma kesmesidir(timer
overflow interrupt). Bunun ise ifade ettigi sey soyle aciklanabilir: Zamanlayici 8 bitlik
oldugundan en fazla 28-1 yani 255 degerine kadar sayabilir. Bu degerden sonra zamanlayici
tasar ve de sifirlanir. Zamanlayic1 kesmesinde kesme alt programinin sonunda tekrar
zamanlayiciy1 55’ten baslatilmasinin sebebi de aslinda budur. Sayet orada zamanlayici
55’ten baslatilmaz ise programda zamanlayici tek bir defa 55’ten baslayacak, sonraki her
dongiide 0’dan 255’e kadar sayacaktir ki bu da istenilen bir olay degildir. Kodlardaki
kutuklerle(register) ilgili her ayrint1 Ureticinin bilgi sayfasinda (datasheet) mevcuttur.

Bir onceki ornekte zamanlayici aslinda zamanlayic1 kesmesi kullanilarak anlatilmaya
calisildi. Olayin pekismesi icin diger zamanlayicilarla da ornekler yapildi. Bu 6rneklerde de
yine olay1 biraz daha olsun somutlastirmak icin kesmelere yer verildi. Farkh
zamanlayicilarla calismanin aslinda hicbir zorluk getirmedigini 6grendikten sonra, yine
gelenegimizi bozmayip ATmega16’dan farkli bir Atmel ile bir 6rnek yapildi.



Ornek 4.1:ZAMANLAYICI 1
Bir onceki ornekte zamanlayici O ile bir kod yazildi. Simdi de zamanlayici 1’i kullanarak bir
ornek gerceklenecek.

1 #include <avr/interrupt.h>
2 int j=0:

3

4 vold zamanlayici hazirlal):
5 void port hazirlafl):

&

7 ISE{TINER1l OVF wect)

8 Hi

= J++:
10 if( == ¥
11 [H i
12 PORTD4=1;
13 i=0:
I }
15 -3
1e
17 int maing}
1g {
19 port_hazirlaf): /fportlar hazirlar
20 zamanlayici _hazirlal): 4/ zamanlayiz) ve kesme hazirhigl
21 while{ 1} ;

H

24 vold port_hazirlafl)
25 {
26 DDRD = ;
27 FORTD = 0O;
28 DDRE = ;
29 FORTE = 0O;
i0 }

31l

32 vold zamanlayici hazirlad)
33 EHH

34

35 3REG = ;

36 GICR = ;

37 TCCR1A = K
35 TCCR1E = 1;

39 TINSE = ;

40 £ b zefer zamanlayicr kendilifinden 0dan baghyar
41 L3

Bu 6rnek icin herhangi bir aciklama yapmayacagiz. Herhangi bir veri kagidindan, kiitiiklerle
ilgili olan bilgileri bakildiginda 6rnek rahatlikla anlasilabilir. Konuya iliskin proteus devresi de yine
bir onceki ornektekinin aymsidir. Bu nedenden dolay1 ekstra bir devre cizimi yapilmayacaktir.

Encoder tarzi sensorlerden veri okumak icin ya da sadece gelen saat darbelerini saymak icin
sayicilart kullamlir. Asagidaki ornek de sayicilar ile ilgili bir uygulama goriilmektedir.



Ornek 4.2:SAYICI (COUNTER)

#include <avr/interrupt.hs>

1

2 int mwaind)
=

4 DDRD=0;

5 DIDERF= ;
f PORTF=0;

7 TCCRZ= :
(= while{ 1}

9 HH

10 PORTF=TCHTZ ;
11 ¥

1z -}

Yukaridaki kod ile timer2 sayicisi ile timer2 pinine gelen dalgalar sayilarak sayilan deger
PORTF’ye aktarilmaktadir.

Sekil 30’da koda iliskin devre goriilmektedir.

Uy - Digital Clock Generator Properties 2xlr
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© £, PFBIADCEDO PE2CKOIAND  [—— < Pattem
- = PFTADCTITDI PE3/OCIAIAIN 5
ey PE4IOCIBINTS  [—— [ Current Source?
TR ANTC PESIOCICANTS R [ lsolate Befare?
: F AREF PEEBITIAMTE _9 [ Marwal Edits?
- =1 AGHND PEFACIAMTT — [v Hide Properties?
. ATMEGA128 I
. ZTERT= Ok I | Cancel I |
Sekil 28

Burada saat darbesi frekansin1 1 hz olarak ayarlanmasinin sebebi, dalga sayisini
gozlemleyebilmek. Kodda da daha once belirtildigi lizere saat darbelerinin sayisin1t PORTF’ye
yazdinlmaktadir. Zamanlayici 2’nin sayict modunu kullanildigindan sayilan sinyal T2 bacagina

bagland.

Asagida yukanda yazilan tiim kodlan daha biitiinliklii olarak ele alan uygulama

gorulmektedir.




Zamanlayici Biitiinleyici (Ornek 4.3)

i l}********** KL”LIFIhO.I"IE:lEF ***************f’
2 #include <avr/interrupt.h>
3 ginclude <util/delay.h>
! finclude <math.hs>
L
] JowddmmnnnmdCone| Tanitmlammalapeess s s 0
~
b= char i,j,k,1=0:
El char yuzde A, yuzde B:
10 char yuzde 1=50;
11 char yuzde Z=50;
1z
13 l}************** pf":l‘h:lﬁplE-‘F ************;
14 woid port hazirlafl);
15 woid dis keswe hazirla():
16 wold pwm _hazirla{int prescale b :
17 void pum ver A{int yuzde A);
1= woid pwm wer B{int jyuzde E):
19 woid pwm wer C{int yuzde C):
20 wviold karasimzek{wvoid) :
21 void timer hazirlaf):
22 woid counter hazirla{woid):
23
24 FumanIRIIIIIIIS T pnan |y cl Kesmes] w s
25 ISR{TIMER1l OWF wect}
26 [I{
27 1+=1:
28 if{ 1==10}
29 [ {
30 PORTE+=1;
31 1=0:
32 B ¥
33
34 TCHT1H=0;
35 TCHT1L=0;
36 H
37
35 frwwmnanx [45 Kesme Fonksiyonlar) >/
cy= ISR{ INTO wect)

40 {
41 |T‘5,r1.J.zuzi.E_1+=1III; SEA cikisli pwrni yuzde 10 arttir

4z }
43
44 ISR{INT1 wvect)

45 {
465 IT1_;,n.:.zu:i.e_1—=1lil.: SEA cilkisli pwni yuzde 10 azalt
47 }



45
49
a0
51
52
53
54
55
56
57
1=
SE
a0
a6l
62
a3
A4
65
GG
a7
a5
3=
o
Tl
-
73
T4
=
TE
i
=
el
a0
g1
gz
33
=
85
(=1
a7
t=3=]
(=35
20
91
9z
93
94

ISR{ INTZ wvect)

i
IT1_:,:*uzu:i.E_2+=1III; AB cikisli pwmi yuzde 10 arttir
X

ISRE( INT3 wvect)

i
T?uzde_z —=10; FFB cikisli pwmiyuzde 10 azalt
}

JHFFHIIIHIIFIIS AR, FONIE [y TSI ]
int maind)
=
port _hazirlaf}:
diz kesme hazirlaf):
counter hazirlaf):
timer hazirlafl):
b _hazirlaf{l0z4);
while{ 1}
= {
pum ver A{yuzde 1):
pwm_ver B{yuzde Z);
karasimsek() :
PORTF={ TCHTZ%10}) ; Ffburadasavac T segmente wazdiriyoraz
: }
1

H************** pl:l rT HCI.EI rlﬂ **********l‘.r

void port hazirlafl)

= {
DDRA=OXFF ;
DDRE=0xFF ;
DDRC=0xFF ;
DDRD=0x0;
DDRE=0xFF ;
DDRF=0xFF ;
DDRG=0x1F ;
PORTA=0;
PORTE=0;
PORTC=0;
PORTD=0;
PORTE=0;
FEPORTF=0;
PORTG=0;

- H




95 ;************** Dlj I{esme I"ICI.ZI rla *****l}'

= void diz kesme hazirlal)

o7 H

95 SREEG |= _EBV({7):

S| EICEL = (xil;

100 EICEE = O=ili:

101 EIMSE=0=FF;

10z H

103

104 l}'************** Pt hl‘J.EI Fll‘J. ***********;
105 woid pwm hazirla(int prescale L)
108 [H {

107 TCHNT1=0;

105 TCCR1A=0wbD

109 TCCR1B=0=01;

110 switch{prescale L)
111 [H {

11= case 1:

113 [H H

114 TCCR1E = O=01:
115 break:

11a = H

117 case o:

118 [+ {

119 TCCR1EB = O=02:
1z0 break:

121 = H

122 case o4:

123 [H {

124 TCCR1E = O=05;
125 break:

126 = H

127 J] case 256:

125 = {

129 TCCR1E = Ox04:
130 hreak:;

131 r }

132 case 10:24:

133 [H {

134 TCCR1E = O=05:
135 break;

136 r }

1357 r }

135 = }

139

140 fHnmnnanaad DCRLA Dan puin wgp Far e s
141 void pum wer A{int yuzde L)
142 {

143 i = (255 % yuzde L)Ffl00;
144 QCR1A= 1

145 }



146

147 Jrmannannarnnd DCR1E den purmn wgp s s
145 woid pum wer B{int wyuzde B}

149 {

150 1 ={ * yuzde B} S :
151 COCER1B= 3:

152 ¥

153

154 H I I K I P g Gy F I e e |
155 vold karasimsek{wvoid)

156 [H {

157 PORTG=1:

155 PORTG=0;

159 _delay ms( y:

160 For(i=0:1i<71++)

161 [H {

162 PORTH=1;

163 _delay ms{ ¥
164 r H

185 for(i=0;:i<ari++)

lee [H {

157 FORTG—=1;

168 _delay ms( I
169 B ¥

170 - ¥

171

172 JHHIRRKIRKES QAT HOZIT | I f
173 vold counter hazirlaf{wvoid)

174 {

175 IT TCCEZ |= _BW{C3z0) | BV{CSzl) | _BV{C3ZZ) | _BV(COMZ0):
176 H

177

175 JumRRIIINESS Tifrir HO |1l *orwssrvavaavsessd sy -
179 wvoid timer hazirlafl)

130 {

131 TCCR1E |= EBEW{CZ12) | _BW{C310) ; //osilatdr 1024
1582 TIMIE = ;S overflow kesmesi agil
153 ¥

154 |

bu uygulamada T’ bacagina gelen saat darbeleri sayilarak elde edilen deger 10 modunda 7
segment gostergeye(display) yazdinlmaktadir. Bunun disinda bir zamanlayici global saat olarak
kullamlmakta, bir diger bir zamanlayici ise PWM liretmek icin kullanilmaktadir. Ayrica dis kesmlerle
PWm genligi de arttinlip azaltilabilmektedir.

Sekil 31,32ve 33’te Proteus devresi ve similasyon sonuclari yer almaktadir.
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Digital Oscilloscope
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Sekil 31

SPI ( Serial Phrepheral Interface - Seri Cevresel Arayiiz)

SPI cift yonlu seri arabirimdir, birden fazla master ve slave’leri idare edebilmek ve belirli bir
veri yoluna baglamak icin tasarlanmistir. Belirli bir veri aktarimi suresince sadece tek bir master ve
tek bir slave arayiiz uzerinden haberlesebilir. Veri aktarimi boyunca master her zaman slave’e
verinin bir baytini gonderir ve slave de her zaman master’a verinin bir baytini gonderir.

Yapacagimiz uygulamalarda master mode operation ve slave mode operation kullanim
seceneklerine iliskin kodlar ve simiilasyonlar1 gorebileceksiniz. SPI modiilii de neticede USART gibi
bir seri haberlesme modiilidiir. Ancak bazi yonleriyle USART’tan cok daha avantajlidir. Ozellikle
birden cok donanimi kontrol edebilme imkani sunmasi dolayisiyla SPI moduliniin yaygin kullanim
alanlan vardr.

SPI Master Mode Operation (Ornek 5.0)
Bu uygulamamizi Atmega128 ile gerceklemeye calisacagiz. Uygulama ile ilgili daha genis
bilgiye, ilgili mikrodenetleyicinin veri kagitlarini inceleyerek ulasabilirsiniz.

2 Fdefin i ydnil

Fdefine ster output slave input pini
4 #define /! clock kaynag

vold spi_master hazirlaf():;

vold spi master yolla(char cData):

z int main()

10 {

11 spi _master hazirla():
12 spi master yolla( }o:
13 spi master yolla( }o:

14 while(l):
15 }



i
DDR_SFI

SECR |=
SECR |=

[ S % R L ]
[ [ T e S -

L

}

[ I L% B L |
on I

%)
o

{

R R
[ 1

(%]
V=]

while(!

L
)

v

- }

L

_BV(SPE) ;
_BV(MSTR) :

SPFDR = cData:
* Verinin yollanmasim bekle */
[1<<SFIF)))

(SPSE &

f/SPCR |= _BV(SPRO) | _BV(SPRL):

1 vold spi master hazirlaf()
(l<<DD MOST) | {1<<DD 5CE) ;

/{5PT enable
{{ Master Modu

vold spi master wyolla(char cData)

/MOST ve SCK cikas

Gordiigiinliz lizere kodumuzda SPI’dan master moda 0x50 ve 0x70 verilerini yolladik. Proteusta

karsilastigimiz sonu

¢ asagidaki gibidir:

e '
% HTALT AD[0..7]
e A A[8.15]
= PEN PG1RD a3
55m PG2IALE
£ PoO/SCLANTO Er
Tm | PC ASDAANTY PGITOSC2 =13
35w | PD2RKDANT2 PGAHTOSC
Sow] POTHDTNTS — | =0
som | P41 PEOISS w11 m
I PLSHCHA PE1ISCH T | = | DI
S7w] PO PE2MOS|  [T-5 I e SPI
=— FD7IT2 PEIMISO [ B e
rm PEAIOCO [ooe e S
S| PROVADCD PBSIOCT A == o | = TRIG
251 PF1eDCY PEEIOCIE foge - - - - - - :
eIl Rl o oot mose-siuocsuceciows 8
g;—: PF4/ADCATCK, PED/FDIRXDO :g + @ 2.875%us  7.125us 2?7 ?? | Predefined Sequences
som | PFSIADCSTMS PE1PDCITRDO a +-4m  z.375us 7.1Z5us 50 70
cam PFEIADCETDO PE2/CHOSAIND T3
= PF7ADCTTDI PESIOCIALAINT I
B4 PE4/OCIEANTS I
o R PESIOCICINTS T
= AREF PEBT3AMTE =y
=1 AGHND PETACIAMTY

f-:g{ETEA'us : Buffered Sequences |

=

SPI hata ayiklayicis1 sayesinde aktarilan verinin yani sira veri aktanim iz gibi baz1 onemli bilgilere
de ulasabiliriz. Yine bu hata ayiklayiciy1 seri haberlesmede, monitor modunda, master moda ya da

slave modunda kullanabiliriz. SPI modiilii ile ilgili kodlarimizda cok ayrintiya yer vermeyecegiz.




USART (Universal Synchronous - Asenchronous serial Reciver and Transmitter )

Senkron veya asenkron seri iletisim moduillerinden biridir. USART, seri haberlesmede en yaygin
kullamima sahip haberlesme modiillerinden biridir. Tipki SPI’da oldugu gibi USART’ta da master veye
salve modda haberlestirme yapabiliriz. Bunun yani sira asenkron haberlesme icin de USART cok
tercih edilen bir modiildiir. Yine USART ile birkac tiir kesme uygulamasi yapilabilmektedir. Asagida
USART’a dair birtakim uygulamalar goreceksiniz.

ORNEK 6.0 (Asenkron veri yollama)

IT HEADER
*__-'

2

2| $include <avr/interrupt.h>

5 #include <util/delay.h>

6

- o

8 IT ----------------- TANIMLA

e o)
11 #define Receiwve DDR DDRC

12 #define Receive PORT PORIC //ya JTAS'I kapat maliyizya da bunu PORTC ya da PORTE yapmaliyiz
14 T‘ ----------------- FOMKSTYOMLAR

15 *
1a

1 vold Tart hazirla( unsigned char baudrate };
unsigned char Byte al( wvoild );

[ T T s

void Byvte_wolla({ unsigned char weri };
vold Port hazirla(void):
vold JIARG kapat():/

.-'I =
IT MATM
*

int main()

=2 {

i R

1 on in

JTAG kapat():
Fort _hazirla():

[T =R

Uart hazirla(s1l); /*boudrate= 2400 bps (8BMHz crystal ile) */
while( ) {
Byce wyolla('i'):

(WU
[Tl
L=

Byte wyolla('t'):
Eyte_ynlla:':'}d

&] .

Byte volla(' '):
_delay m=s(100);
E 1

[ AR ¥ % I L T 7T T 7T % Y T I TR T % N % Y % R Y T T U T R N R B

T
r
et

P
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------------ UART hazirlama fonksiyonlar




vold Uart _hazirla( unsigned char baudrate )

|

i
4 UBERL = baudrate; /* boud rate ayarla®/
48 UCSEE = (UCSEE | _BV(RXEN) | _EBV(TXEN) ): /* UART ag alici ve verici yi ag (rf) =/
44 = }
=
51 | UART okuma fonksiyonlar
52 - =/
S5 unsigned char Byte_al( wvold )
54 H {
55 while ( ! (UCSER & (_BV(RXC))) )¢ /* veinin gelmesini bekle =/
56 return UDR;/* gelen veriyi dindir =/
= G
53 /=
60 | —— UART yazma fonksiyonlar
61 - =/
62 wold Byte wyolla( unsigned char veri )
T B e I |
64 while ( !(UCSRR & ( BV(UDRE))) ): /* Veri gelmiyorsa... =/
65 UDR = weri; /*veriyollamay baslat =/
66 - 1}
&7
68
63
70 volid Port_hazirla(void)
71 0
72 Receive DDR= ; f/portu gikig yap
T3 Eeceive PCORT= ; {/basta her pini lojik 1 yap
74 }
g .
77 Tl ----------- -TTAS DEAKTIVASYON
18 *
79 vold JTAG kapat()
80 {
81 MCUCSR |= BV (JID):
82

8 1

Yukaridaki kodda bir asenkron haberlesme 6rnegi yaptik. Koda iliskin devreyi ve simiilasyonu asagida
bulabilirsiniz. Kodda bulunan baudrate kavrami bit/sn cinsinden veri aktarim hizi olup, bu kavram
asenkron haberlesmenin temelinde yatan 6gelerden sayilmaktadir.

Yukarida gordiigiiniiz lizere seri port araciligi ile haberlesecegimiz makineye ya da denetleyiciye,
“itl” harflerini gondermis olduk. Bu harfleri gozlemleyebilmek icin Proteus programindaki Virtual
Terminal’i kullanacagiz. Virtual Terminal’i kullanmak icin edit properties kisminda baudrate’i dogru
ayarlamamiz gerekmektedir. Biz programda baudrate’i 8 mhz kristal icin 2400 sectigimizden, visual
terminali de 2400 baudrate oraninda ayarladik.
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ORNEK 6.1 (Asenkron haberlesme)

Bu ornegimizde 2 adet mikrodenetleyicinin haberlesme hikayesini konu edinen bir uygulamaya yer
verecegiz. Bunlardan bir tanesi, yani veri basacak olan denetleyici yukaridaki uygulamadaki kodu
yollayacak. Diger mikrodenetleyici ise veri geldigini anladiginda gelen veriyi alip yollayacak.

29 MATH
32 int main()
=

5 JIAG kapat(): // JTAG debugger kapal
Port hazirla(): // portlar ayarland
Uart_hazirla | ) ; /* baudrate = 2600 bps (BMHz crystal ile) =/

T kesme hazirla():; //rxtamamlanma kesmesi ve global kesme aktivasyonu

while(l):

4 -}

42 L___|='=

43 | — UJART hazirlama fonksivonlars—————m-——

45 void Uart_hazirla( unsigned char baudrate )

47 {

48 UEREL = baudrate; /* boud rate ayarla®/

45 UCSRB = (UCSRB | EBV(RXEN) | BV(TXEN) }: /= UARTac alicivevericiyiag(rf) =/



51 [H/=

52 | — UART okuma fonksivonlar

3 - =/

S unsigned char Byte al{ wvoid }

55 [H {

56 while ( !'(UCSER & ( BV(EXC))) ): /* veinin gelmesini bekle */
57 retunrn UDR:/* gelen veriyi dindiir =/

B EI

2VE

60 [H/

L UART yazma fonksiyonlar

6.2 = */

= wvoid Byte _wolla( unsigned char weri )

64 [o] |

65 while ( !'(UCSRR & ( BV(UDRE)})}) ): #* Veri gelmiyorsa... */
66 UDR = weri; /*veriyollamay: baglat */

67 i 1

woid Port _hazirla(wvoid)

T2 {

73 DDEB=CxFEF

74 BCRTE=C;

ks Receive DDR=0xFF; //porfugikasyap

T8 Receive PORT=0XFF; //bastaher pinilojik 1 yap
77 1

i e

0 | emm——— -TTAG DEAKTIVASYOM

81 = =/

82 woild JTAG kapat (void)

B3 [ {

24 MCUCSR |= BV(JTID) : //JTAG disable

gg - }

86

87T [/

e KESME HAZIRLAMA

89 = */
S0

g1 vold kesme hazirla(wvoid)

g2 {

93 SREG |= BWV(7) r // genel kesme aktivasyonu
o4 UCSREE |= BW(BMCIE); // reciver comlete kesmesi
213

96 }

Simdi de koda iliskin proteus simiilasyonunu gorelim. Asagida goreceginiz devrede birinci
denetleyiciden alinan veri, ikinci denetleyici tarafindan algilanarak virtual terminale
aktanilmaktadir.
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ORNEK 6.2 (Biitiinleyici Ornek )
e P

__-'- g - ';-}

6 PROTOTIPLER

= vold jtag kapat ()

d port_hazirla():
void kesme hazirla():

unsigned char byte al{ d }:

b ell

7oid wart _hazirla(uns
d byte_wyolla(

igned

n=icned

baudrate) ;
wveri );

Tol char

d)

15 vold counter hazirla(voil

int t=0;

#define ERe

e

N
LERL

#define R ve P kapat ya da bunu PORTC ya da PORTE yap
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69
70

/=
IT e JSART KESMEST

=/
ISR (USARTO R¥ vect)
= {
byte yolla(ICNTIZ):
t4=1;
if(t==2c00)
= {
FORTE+=_;
t=0;
B 1
n 1
I,-'*
IT MATH
=/

Jtag kapat():

port_hazirlaf():

kesme hazirla():

uart_hazirla(103): //baud= 9600 bit/sn . 16 mhz osilator
counter hazirlaf():

Receive PORT=byte al():

byte al(); /* gelenveriyial*/

while(l)

=

—mmemm—-Ttag kapat

wold jtag kapat()

{
IT MCUCSR |= _BV(JID):
}



71 =

72 ——————Port hazirla

73 =/

T4

= vold port _hazirla()

76 [ i

77 DDEB=CxFF;

T8 DDRD=CROCO01I011 ;

7L BORTD=C ;

80 DDRF=CxEE ;

81 FORTE=C;

g2 Receive DDR=0xFF; //portucikisyap

83 Receive PORT=0XFF: //bastaher pinilojik1yap
g4 o }

85 [/

86 Kesme hazirla

87 " */

88 vold kesme hazirla()

g8 [H {

50 SREG |= BV(7):

91 UCSROE |= BV (RXCIEQ);

S }

oz A/

o4 ——————JART hazirla

B " */

=

97 void wart_hazirla(unsigned char baudrate)
g H {

L UBERROH = O

100 UERROL = baudrate; /* boud rate ayarla*/

101 UCSROB = (UCSROB | BV(RXENO) | BV(TXENQ) ); /* UARTag alicive vericiyiag (r1)*/

T }

103 [/

104 ————————UJART okuma fonksiyvonlar

105 = */

106 unsigned char byte_al( wvoid )

107 H |

108 while ( !'(UCSROR & ( BV(RXCO))) ): /* veinin gelmesini bekle */

109 return UDRO; /™ gelen veriyi dindir =/

11 -}

111

112 G-~

113 el JART yazma fonksiyonlar

114 - *

115 vold byte yolla( unsigned char wveri )

118 [ {

117 while ( ! (UCSRO0R & ( BV(UDREQ))) }): /* Veri gelmiyorsa... =/

118 UDRDO = weri; /=veriyollamay baslat =/

118 - i

120



COUNTER HAZIRLA

vold counter hazirla(void)
{
TCCR2 |= BWV(C520) | BV(C521) | BWV(C522) | BV(COM20):
t

Kodumuzda sayactan okudugumuz pwm degerini, diger denetleyiciden herhangi bir veri geldiginde
virtual terminale aktariyoruz. Kodun simiilasyonu asagidaki gibidir.

ORNEK 6.3 (USART TXC kesmesi )

: Virtual Terminal

----------------- HEADRER

#¥include <avr/interrupt.h>
fFinclude <util/delay.h>

int i=0,3=0;

----------------- TAMIAMLA

#define Receive DDR DDRC
#define Receiwve PORT CRTC
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wold Uart hazirla( unsigned char baudrate ):

unsigned char Byte al{ woid )

wold Byte wyolla({ unsigned char wveri };
void Port_hazirla(wvoid):

wvoild JIAG kapat():

wvolid EKesme hazirlaf():

el
Kesme
& =)
ISR (USRRT TXC wvect)
El {
PCORIC+=1;
_delay m=(100);
= }
e
MATH
m *

int main(}
B {
JIAG kapat():
£ Port_hazirla();
Eesme hazirla():
Uart hazirla(S1l); /*baudrate= 2400 bps (BMHz crystal ile) */

for(i=0,;i<17 ;i++)
= i
Byte wolla(dizi[i]):
for(j=C0;3<10:J++)
UCSER |= _EBV(TIXC):
& }
whlle{ }:

I,-'*

UART hazirlama fonksiyonlar:
=/

void Uart_hazirla( unsigned char baudrate )

UCSEB = (UCSRB | _BV(EXEN) | _BV(TXEN) ): /* UARTac ahcivevericiyiag(rf)*/

I,-'*

-l JART okuma fonksivonlar
=

Jn51gned char Byte_al({ wvoid )

whlle { '{(UCSER & (_BV(EXC))) ): /* veinin gelmesini bekle =/

return UDR:/* gelen veriyi dindiir */

i
T UBRRL = baudrate; /* boud rate ayarla*/

char dizi[]={'0Q"','Z","E',"H"',' '",'0',"'Z',"K',"A"

LYY, AY



53 |

64 | — UART yazma Tonksiyonlar

65 = >/

66 void Byte_ yolla( unsigned char weri )
687 [H |

&8 while ( !(UCSRAR & ( BV(UDRE})} ) /* Veri gelmiyorsa... */
aa UDR = weri; /= verivyollamayr baslat =/

T = |

71 void Port _hazirla(void)

72 [ {

T3 Receive DDE= ; f/portu gikis yap

74 REeceive PCORT= ; //basta her pini lojik 1 yap
e Ly

_E E*

T TTAS DEAKTIVASYON

78 L *

79 vold JTAG kapat()

80 {

81 MCUOCSR |= BV ({JID) :

82 }

83 /=

84 IT ---------- KESME HAZIRLIST

85 *f

86 vold Kesme hazirlaf()

87 {

g8 UCSRE |= BV(TXCIE):

8C SREG |= BV(7):

S 1

Ornekte veri tamamlanma kesmesi ile PORTB’nin 1 artmasin sagladik. Onun haricinde dizi icine
attigimiz “0zen 6zkaya” yazisini da seri porttan okumus olduk. Simiilasyon asagidaki gibidir.
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EKSTRA ORNEKLER:

Ornek 3.1 (Grafik LCD)

Bu ornegimizde grafik lcd kullanacagiz. Ust diizey uygulama olarak gosterilen grafik lcd siirme
isleminin aslinda ¢ok da zor olmadigini fark edeceksiniz. Grafik LCD siirmek ciddi performans
gerektiren bir is oldugu icin bu uygulamamizi 8051 iceren bir atmel ile yapacagiz. Kiitliphaneyi
uyarlayarak, ayni islemleri farkli denetleyiciler icin de tekrarlayabiliriz. Bu uygulamamizda derleyici
olarak keil microvision kullanacagiz. Uygulamaya iliskin kodlar asagidaki gibidir.

/************************************************************************/

/* KS0108 G_LCD.h */

/I Grafik lcd kitiphanesi

#define Acik 1

#define Kapali 0

/* Ug Tanimlamalari */

#define GLCD_CS1 P1_0// LCD'nin Sol kysmyny se¢cme ucu '0" aktif
#define GLCD_CS2 P1_1// LCD'nin Sag kysmyny se¢me ucu '0' aktif
#define GLCD_DI P1_2 // Register Select ucu (komut mu veri mi)
#define GLCD_RW P1_3// Oku/Yaz ucu

#define GLCD_E P1_4// Yetki ucu

#define GLCD RST P1_5// Reset ucu

/* Gecikme (Delay) Fonksiyonu */

void Gecikme (long int sure)

.

nt 13

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

}

[* Grafik LCD'ye int Deger Yazdirma Fonksiyonu */

/I GLCD'nin segilen kismina (64 piksellik) Veri bilgisini aktar //
GLCD _int_Yaz (bit sec, int Veri)

if (sec != 0) // GLCD'nin kullanilacak kismini sec

GLCD_CS1=0;
else
GLCD_CS2=0;

GLCD_RW=0; // GLCD yaz modunda

GLCD_E=1; // islemin yetkilendiriimesi igin disen kenar ayari
P2=Veri; // GLCD data girislerine veri bilgisini aktar
Gecikme(2);

GLCD_E=0; // yetki icin diisen kenar saglandi
GLCD_CSl1=1;// GLCD'nin segili gizgilerini resetle

GLCD CS2=1;

}

/* Grafik LCD'den int Deger Okuma Fonksiyonu */

/I GLCD'nin secilen kismindan (64 piksellik) okuma yapilir
/I ve okunan deger oku degiskeni ile fonksiyona donduriltr
int GLCD _int_Oku (bit sec)

int oku; // GLCD'den okunan degerin tutulacagi degisken
if (sec !1=0) // GLCD'nin kullanilacak kismini sec

GLCD_CS1=0;
else
GLCD_CS2=0;

P2=0xFF; // P2 portunu giris moduna kur

GLCD_RW=l; // GLCD oku modunda

GLCD_E=1; // islemin yetkilendiriimesi i¢in disen kenar ayari
Gecikme(12);

GLCD E=0; // yetki i¢in disen kenar saglandi




GLCD_E=1; // islemin yetkilendiriimesi igin disen kenar ayari
Gecikme(12);

GLCD_E=0; // yetki icin diisen kenar saglandi

oku=P2; // GLCD data girislerindeki veriyi oku degiskenine aktar
GLCD_CSI1=1;// GLCD'nin segili gizgilerini resetle
GLCD_CS2=1;

return oku; / GLCD uclarindan okunan degeri geri dondur

/* Grafik LCD'de koordinatlari (x, y) verilen bir noktaya int Deger Yazdirma Fonksiyonu */
void GLCD int 8Bit (int x, int y, int Veri_Bayt)

bit sec=0; // GLCD'nin kullanilacak kismini sec
if (x >= 64) // GLCD'nin sag mi yoksa sol kismimi segili

{

if (x>127)
x=03

else

{

X-=043
sec=1;

}
}
GLCD DI=0;

x&=0x71;

x[=0x40;

GLCD int_Yaz (sec, X);

GLCD _int_Yaz (sec, (y & 0xBF) | 0xB8&);

GLCD_DI=1;// veri modu

/l komut moduna ge¢ ve koordinati belirli noktayi isaretle

GLCD_DI=0; // komut modu

GLCD _int_Yaz (sec, x); // yatay adresi kur

/I Yatay (x) adresi belirlenen noktaya fonksiyondan gonderilen degeri yaz
GLCD_DI=1;// veri modu

GLCD int Yaz (sec, Veri_Bayt); // Veri_Bayt degerini piksele yaz

/* GLCD Ekranini Doldurmak ve Temizleme Islemi */

void GLCD_Ekran (bit renk)

{

int 1, j, dolgu;

#define Acik Bayt OxFF

#define Kapali_Bayt 0x00

/I dikey sayfalar vasitasiyla dongu

for (i=0;i<8;i++)

{

GLCD_DI=0; //komut modu

GLCD int_Yaz (0, 0x40); // 0100 000 B yatay (stitun) adresi 0'a kur
GLCD int_Yaz (1, 0x40); // 0100 000 B

GLCD _int_Yaz (0,1 0xB8&); // 1011 1000 B sayfa (satir) adresini kur
GLCD _int Yaz (1,1 0xB&);// 1011 1000 B

GLCD_DI=1; //veri modu

/I Yatay kisimlar vasitasiyla dongu

if (renk)

dolgu=Acik Bayt;

else

dolgu=Kapali Bayt;

for(j =03 j <643 j++)

{

GLCD _int_Yaz (0, dolgu); // sutunlari doldur ya da temizle
GLCD int Yaz (I, dolgu);

}




}
3

/* GLCD'yi baslangic ayarlarina kurma */
void GLCD_Baslat (bit mod)

/* GLCD pinlerinin baslangic ayari*/
/I GLCD_RST=0;

GLCD E=0;
GLCD CSl=1;
GLCD CS2=1;

GLCD_DI=0; // komut modu
GLCD _int_Yaz (GLCD_CSl1, 0xC(
GLCD _int Yaz (GLCD_CS2, 0xC0);
GLCD _int_Yaz (GLCD_CS1, 0x40); // sutun adresini 0'a kur
GLCD _int_Yaz (GLCD_CS2, 0x40);

GLCD _int_Yaz (GLCD_CS1, 0xB8); // sayfa adresini 0'a kur
GLCD _int_Yaz (GLCD_CS2, 0xB8);

if(!mod)

{

GLCD _int_Yaz (GLCD_CS1, 0x3F); // Ekran acik

GLCD _int_Yaz (GLCD_CS2, 0x3F);

}
else

{

GLCD _int_Yaz (GLCD_CSl1, 0x3E); // Ekran kapali
GLCD int_Yaz (GLCD_CS2, 0x3E);

}
GLCD_Ekran (Kapali); / GLCD'yi temizle

s
X

)
)
)
)
)
)

}

/* GLCD'ye Harf Yazdirma Fonksiyonu */

/* Belirtilen koordinatlarda (x,y), ilgili harfi ekrana bastirir */
void GLCD_Harf (int x, int y, char* karptr, int bekle, bit renk)

{

int memcopys;

int i, j;

int temp;

int piksel_veri [5]; // sabitler.h dosyasindaki karakter tablosu 99x5 bir matristir
if (Irenk)

GLCD int_8Bit (x++, y, 0xFF); // ilgili adresi doldur

else

GLCD _int_8Bit (x++, y, 0x00); // ilgili adresi temizle

for (i=0; karptr[i] != "0';i++)

{

for(memcopy=0; memcopy<5; memcopy++)

piksel_veri [memcopy]=Kar Tablo[karptr[i]-''|[memcopy];
for(j=03j<53j++)

{

if(renk)

temp=piksel veri[j];

else

temp=0x80 | ~ piksel veri[j];

GLCD _int_8Bit (xtj, y, temp);

Gecikme (bekle); //sutunlar arasina gecikme konulur

}

if (renk)

{ x+=5; GLCD _int_8Bit(x++, y, 0x[f);}
else{ x+=5; GLCD _int 8Bit(x++, y, 0x00);}
}

}
/*




calismasi:

ust fonk. dan gelen x y degerlerine gore, textpointer in gosterdigi dizideki her karakteri '/0' karakterine
gelene

kadar ekrana 7*5 formatiyla yazilir.

karakter tanimi 2 farkli tablo ile yapilmistir */

Kiitliphaneye iliskin ¢ dosyasi asagidaki gibidir.

#include <89¢51rd2.H>// islemci baslik dosyasi
#include <stdio.h>// C dili baslik dosyasi

#include "Tablo.h" // Resimlerimizin bulundugu dosya
#include "G_LCD.h" // Grafik LCD baslik dosyasi
Kurt(){

int X,y,1,);

for(i=0; i<2; i++)

{

=03

Gecikme (15000);

for(y=0; y<8; y++) // 8 sayfa icerisindeki dongu

{

for(x=0; x<=127; x++) // sUtunlar arasynda dongu

{

if(i==0)

GLCD _int_8Bit (x, y, TableKurt[j++]);

}

}

Gecikme (15000);

}
}
Ttu()§

Nt X,Yiyj3

for(i=0; i<2; i++)

{

=03

Gecikme (15000);

for(y=0; y<8; y++) // 8 sayfa icerisindeki dongu

{

for(x=0; x<=127; x++) // sUtunlar arasynda dongu
{

if(i==0)

GLCD int_8Bit (x, y, Tableltu[j++]);

}
}
Gecikme (15000);

}

[* Tarkiye haritasyny ekrana basan fonksiyon */

/* resimlerin tanymlandygdy Tablo.h dosyasyndan sirasiyla 8 bitlik degerler géstergeye gonderilir. Her
resim basymyndan sonra resim gelen tablo

degerlerinin '~" islemi ile terslenmesi sonucu ters renkte basylyr. */
Turkiye(){

Nt X,yiyj3

for(i=0; i<2; it++)

{

=03

Gecikme (15000);

for(y=0; y<8; y++) // 8 sayfa igerisindeki dongu

{

for(x=0; x<=127; x++) // sutunlar arasynda déngu




{

if(i==0)

GLCD int_8Bit (x, y, TableTurkiye[j++]);
}
}
Gecikme (15000);
}
}

[*Bayragimizi ekrana basan fonksiyon*/
Bayrak(){

int X,y,1,j;

for(i=0; i<2; i++)

{

=03

Gecikme (15000);

for(y=0; y<8; y++) // 8 sayfa icerisindeki dongu

{

for(x=0; x<=127; x++) // sttunlar arasynda dongu
{

if(i==0)

GLCD int_8Bit (x, y, TableBayrak[j++]);

}
}
Gecikme (15000);

}

//Ulu énder Atatlrk'in resmini ekrana basan fonksiyon
Ataturk(){

int X,y,1,j3

for(i=0; i<2; i++)

{

=03

Gecikme (15000);

for(y=0; y<8; y++) // 8 sayfa igerisindeki dongu

{

for(x=0; x<=127; x++) // sttunlar arasynda déngu

{

if(i==0)

GLCD int_8Bit (x, y, TableAtaturk[j++]);

}

H
Gecikme (15000);

}
3

/IDinya resimlerini basan fonksiyonlar
DispDUNYA1()

{

int X,y,1,j3

for(i=0; i<2; i++)

{

=03

Gecikme (500);

for(y=0; y<8; y++) // 8 sayfa icerisindeki dongu

{

for(x=0; x<=127; x++) // sUtunlar arasynda déngu
{

if(i==0)

GLCD int 8Bit (x, y, TableDUNYA 1 [j++]);
}
}




Gecikme (500);

}

}

DispDUNYA2()

Eoo

It X,Y,1,]5

for(i=0; i<2; i++)

{

=03

Gecikme (500);

for(y=0; y<&; y++) // 8 sayfa igerisindeki dongu
{

for(x=0; x<=127; x++) // sttunlar arasynda déngu
{

if(i==

GLCD _int_8Bit (x, y, TableDUNY A2[j++]);

}

}

Gecikme (500);

}

}

DispDUNYA3()

{

Int X,y,1,j3

for(i=0; i<2; i++)

{

=03

Gecikme (500);

for(y=0; y<8; y++) // 8 sayfa icerisindeki dongu
{

for(x=0; x<=127; x++) // stitunlar arasynda déngu
{

if(i==

GLCD int_8Bit (x, y, TableDUNYA3[j++]);

}

}

Gecikme (500);
}

}

DispDUNY A4()
{

int X,y,1,J;

for(i=0; i<2; it++)

{

=05

Gecikme (500);

for(y=0; y<8; y++) // 8 sayfa icerisindeki dongu

{

for(x=0; x<=127; x++) // sUitunlar arasynda doéngu
{

if(i=

GLCD int_8Bit (x, y, TableDUNY A4[j++]);

}
}
Gecikme (500);
}
}
DispDUNYAS5()

{

int X,y,i,j;




for(i=0; i<2; i++)

{

=03

Gecikme (500);

for(y=0; y<8; y++) // 8 sayfa icerisindeki dongu

{

for(x=0; x<=127; x++) // sttunlar arasynda dongu
{

if(i==0)

GLCD int_8Bit (x, y, TableDUNYAS5[j++]);

}
}
Gecikme (500);
}
}
DispDUNYA6()

I

Nt X,Y,1,)3

for(i=0; i<2; i++)

{

=03

Gecikme (500);

for(y=0; y<&; y++) // 8 sayfa igerisindeki dongu

{

for(x=0; x<=127; x++) // sttunlar arasynda déngu
{

if(i==0)

GLCD _int_8Bit (x, y, TableDUNYA6[j++]);

}
}
Gecikme (500);
}

}
DispDUNYA7()

Int X,y,1,j3

for(i=0; i<2; i++)

t

=03

Gecikme (500);

for(y=0; y<8; y++) // 8 sayfa igerisindeki dongu

{

for(x=0; x<=127; x++) // sttunlar arasynda déngu
{

if(i==0)

GLCD _int_8Bit (x, y, TableDUNYA7[j++]);
}
}
Gecikme (500);
}
}
DispDUNYAS8()

{

int X,y,1,);

for(i=0; i<2; i++)

{

=0

Gecikme (500);

for(y=0; y<8; y++) // 8 sayfa icerisindeki dongu
{




for(x=0; x<=127; x++) // sttunlar arasynda déngu
{

if(i==

GLCD int_8Bit (x, y, TableDUNY AS8[j++]);

}
}
Gecikme (500);
}
}
DispDUNYA9()

{

nt X,y,1,);

for(i=0; i<2; i++)

{

J=U3

Gecikme (500);

for(y=0; y<8; y++) // 8 sayfa icerisindeki dongu

{

for(x=0; x<=127; x++) // sttunlar arasynda déngu
{

if(i==

GLCD int_8Bit (x, y, TableDUNYA9[j++]);

}
}
Gecikme (500);
}
}
DispDUNYA10()

I

Nt X,Yiyj3

for(i=0; i<2; it++)

{

J=Us

Gecikme (500);

for(y=0; y<&; y++) // 8 sayfa igerisindeki dongu

{

for(x=0; x<=127; x++) // sUtunlar arasynda doéngl
{

if(i==

GLCD_int_8Bit (x, y, TableDUNYA10[j++]);

}
}
Gecikme (500);
}
}
main()

{

int x=0,y=0,Data_X=0,i=0,j=0;

bit renk=0;

Char TEXTO[]:”***>1<>1<>l<**>X=>}<>:<>:<>}<>X<>X<>I<>:<>:<=}<>k>k”;
char karakter[]="";

while(1)

{

GLCD_Ekran(0); //dolgu var

x=03

y=Us

sprintf(TEXTO, " HH )3
GLCD_Harf(1,0, TEXTO, 100, 1);
sprintf(TEXTO, " OZEN ");

GLCD Harf(1,], TEXTO, 100, 1);




sprintf(TEXTO, " OZKAYA ");
GLCD_Harf(1,2, TEXTO, 100, 1);
sprintf(TEXTO," ITU ");
GLCD_Harf(1,3, TEXTO, , 1)
sprintf(TEXTO, "ELEKTRIK - ELEKTRONIK");
GLCD_Harf(1,4, TEXTO, 100, 1);
sprintf(TEXTO, " FAKULTESI ");
GLCD_Harf(1,5, TEXTO0, 100, 1);
sprintf(TEXTO, " ELEKTRONIK-2 ");
GLCD_Harf(1,6, TEXTO, 100, 1);
sprintf(TEXTO, " 040060342 ");
GLCD_Harf(1,7, TEXTO, 100, 1);
Gecikme( );

Itu();

Turkiye();

Kurt();

Bayrak();

Ataturk();

DispDUNYA1();
DispDUNYA2();

DispDUNY A3();

DispDUNY A4();
DispDUNYAS5();
DispDUNYA6();
DispDUNYAT7();
DispDUNYAS8();
DispDUNYA9();
DispDUNYA10();

}
}

Simdi de fotograflan goriinti dizisi halinde tuttugumuz Tablo.h kiitiiphanesinin kodlarim
goreceksiniz. Kullandigimmz grafik lcd 128x64 ‘lik oldugu icin her fotografi 128x64 adet bit ile ifade
edecegiz. Bu da 128x8 byte yapar. Grafik lcdmizde her pixel ya yanmaktadir, ya da yanmamaktadir.
Dolayisiyla bir her pixel verisi icin 1 bit ayirmamiz gerekmektedir. Harfleri 40 pixelde tutuyoruz.
istege gore daha bilyiik yahut daha kiiciik harfler tasarlayabileceginiz gibi, farkli fontlarda harfler de
tasarlayabilirsiniz. Kodun sonunda gordiigiiniiz 10 adet diinya fotografinin pespese gosterilmesinin
nedeni, diinyanin donusuni grafik olarak gostermek istememizdendir.

Herhangi bir renki resmi yahut fotografi, goriintii dizisine aktarmadan 6nce onu 128x64 boyutuna
getirmelisiniz. Daha sonra matrox ya da opengl gibi goriintii isleme kitiphanelerini kullanarak,
threshold fitler denen uygulama ile resmi siyah beyaz uzayina aktarabilirsiniz. Bu sayede elde edilen
goriintli matrisi asagidaki gibi olacaktir. Bunu yapan hazir programlar da mevcuttur. Ornegin
“Image2GLCD” programi ile tiim bu islemler gerceklenebilmektedir.

Kodumuzda resmi gosterirken matrisi hangi sira ile okuttugunuz 6nemlidir. Bu, ayn1 zamanda
gorlintliyl efekt ile acmamizi saglar.

static code int  OR_SET[8]={ . R , R , , ) }s
static code int_ AND_CLEAR([8]={0xfe,0x{d,0x{b,0x{7,0xef,0xdf,0xbf,0x71};
static code char TableTurkiye[ {

]:
s
s
s
’
’
s
B

S I R V)
N RV Y )
N I N Y )
R Y )
N I R Y )
N I R R}
R Y )
N I Y Y )
N I Y R}
R Y )
N RV Y )
N R R )
R Y )
O R Y )
N I R Y )
N N R

A I R )




0x0F,0x0F,0x0F,0x0F,0xO0F,0x0F,0x0F,0x0F,0x0F ,0xOF ,0xOF,0x0F,,0xOF ,0xOF ,0xOF ,0xOF ,0x OF ,0xOF
0x0F,0x0F,0x0F,0x0F,0x0F,0x0F,0x0F,0x0F,0x0F ,0x8F,0x 8 F,0x 8 F,0x 8 F,0x 8 F ,0x 8 F , 0x 8 F,0x 8 F,0x 8 F,
0x8F,0x8F,0x8F,0x8F,0x8F,0x8F,0x8F,0x0F,0x0F,0xOF ,0xOF ,0x0F,,0xOF ,0x0F ,0x OF ,0xOF ,0xOF,,0x OF,
0x0F,0x0F,0x0F,0x0F,0x0F,0x0F,0x0F,0xOF,0x0F,,0x OF ,0xOF ,0x0F,,0xOF ,0xOF ,0x OF ,0xOF ,0x OF,,0x OF,
0x0F,0x0F,0x0F,0x0F,0x0F,0x0F,0x0F,0xOF,0x0F,,0xOF ,0xOF ,0x0F,0xOF ,0xOF ,0x OF ,0xOF ,0x OF,,0x OF,
0x0F,0x0F,0x0F,0x0F,0x0F,0x0F,0x0F,0x0F ,0xOF ,0xOF ,0xOF ,0xOF,,0xOF,,0xOF ,0x OF ,0xOF ,0xOF ,0xOF,
0x0F,0x0F,

0x00,0x00,0x98,0xFC,0xFE,0xFF,0xFF,0xFF,0xFF,0xFF,0x9F,0x9F,0x CF,0xCF,0xCF,0xCF,0xC7,0x8E,
0x8E,0x8C,0x8C,0xFC,0xFC,0xFC,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xF0,0xF8,0x78,
0x78,0x7C,0x7C,0x3C,0x3E,0x3E,0x3F,0x3F,0x3F,0x3F,0x3F,0x3F,0x 7F,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFE,0xFE,0xFE,0xFE,0xFE,0xFC,0x F 8,0x F 8,0xF 8,0xF 8,
0x38,0x18,0x10,0x10,0x10,0x10,0x30,0x20,0x20,0x60,0xE0,0xE0,0x E0,0xF0,0xF0,0xF0,0xF0,0xF0,
0xF0,0xF0,0xF0,0xE0,0xF0,0xF0,0xF0,0xF8,0xF8,0xF8,0xFC,0xFC,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,
0xFE,0xFE,0xFF,0xFE,0xFE,0xFC,0xFC,0xF8,0xF0,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x04,0x0F,0x0F,0x1F,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x 5F,0x03,0x01,0x00,0x00,0x00,0x00,
0xF0,0xF8,0xFC,0xFC,0xFE,0xFE,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0x FF,0xFF,
0xFF,0xBF,0x9F,0x1B,0x03,0x07,0x8F,0x87,0x87,0xB3,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFA,0xC8,0x80,0xC2,0xC2,0xC0,0x00,0xE0,0xE0,0xF0,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,
O0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x 1 E,0x0C,0x00,0x00,
0x00,0x00,

0x00,0x00,0x0E,0x0E,0x0E,0x 1 F,0xFF ,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xF C,0xF 0,0xF0,0x E0,0x C0,0xC0,0x80,
0x87,0x87,0x0F,0x 1 F,0x1F,0x3F,0x3F,0x3F,0x3F,0x3F,0x3F,0xBF,0x9F,0x9F,,0x DF ,0x DF ,0x EF ,0x FF,
0xFF,0xFF,0xFF,0xFC,0xFE,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xF8,0xF9,0xFF,0xF8,0xF0,0xE3,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x3F,0x3F,0x3F,0xBF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF ,0x FF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xF C,0xC0,0x80,
0x00,0x00,

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x03,0x0F,0x0F,0x07,0x0F,0x 1 F,0x 1 F,0x 1 F,0x 1 F,0x 1 F,0x3F,
0x3F,0x7F,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x 7F,0x3F,0x 1 F,0x 1 F,0x 1 F,0x 1 F,0x 1 F,0x3F,
0x3F,0x7F,0x7F,0x7F ,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,
0x7F,0x7F,0x7F,0x3F,0x3F,0x3F,0x 7F,0x 7F,0x 7F ,0x 7F,0x 7F ,0xFF,0x FF,0x FF ,0xFF,0x FF,0x FF ,0x 7F,
0x7F,0x7F,0x7F,0x 7F,0x 7F,0x 7F ,0x 7F ,0x3F,0x3F,0x 3F,0x3F,0x3F,0x3F,0x3F,0x 7F,0x 7F,0x 7F ,0x 7F,
0x7F,0x3F,0x3F,0x3F,0x3F,0x3F,0x 1 F,0x 1 F,0x0F,0xO0F,0x0F,0x0F,,0xOF,0xOF,0x OF ,0x OF ,0xOF,0x 07,
0x07,0x07,0x07,0x07,0x07,0x03,0x03,0x03,0x03,0x03,0x03,0x03,0x03,0x03,0x03,0x03,0x07,0x07,
0x02,0x00,
0xE0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,
0xF0,0xF0,0xF0,0xF1,0xF1,0xF1,0xF1,0xF1,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xFO0,
0xF0,0xF0,0xF0,0xF0,0xF0,0xF1,0xF3,0xF3,0xF3,0xF3,0xF3,0xF3,0xF3,0xF3,0xF3,0xF 1,0xF 1,0xFO0,
0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF1,0xF3,0xF7,0xF7,0xF3,0xF3,0xF0,
0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xFO0,
0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xFO0,
0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF0,0xFO0,
0xF0,0xFO,

0x7F,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF ,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,
O0xFF,0xFF,

¥

static code char TableBayrak|[1024]={
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF ,0xFF,0xFF,0x FF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF ,0xFF,0xFF ,0x FF,0x FF,




0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,
0xFF,0xFF,

0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0x FF,
O0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,
O0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
O0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x 7F,0x3F,0x 1 F,0x 1 F,0x0F,0x07,0x07,0x03,0x03,0x01,0x01,0x81,
0x80,0xC0,0xE0,0xE0,0xE0,0xF0,0xF0,0xF0,0xF8,0xF8,0xF8,0xF8,0xF8,0xF9,0xF9,0xF9,0xF3,0xF3,
0xF7,0xF7,0xEF,0xEF,0xDF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,
O0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0x1F,0x03,0x01,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0xC0,0xF8,0xFE,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0x 7F,0x 7F ,0x 7F,0x 7F ,0x 7F ,0x3F,0x3F,0x 3F,0x01,0x03,0x07,0x0F,0x I F,
0x1F,0x0F,0x0F,0x8F,0xCF,0xEF,0xF7,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0x FF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xF8,0xE0,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x03,0x 1 F,0x3F,0x 7F,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFE,0xFE,0xFE,0xFE,0x84,0xC0,0xC0,0xE0,0xF0,0xF8,
0xF8,0xF0,0xF0,0xF1,0xF7,0xEF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF ,0xFF,0xFF,0x FF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF ,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFE,0xF C,0xF8,0xF0,0x E0,0xE0,0xC0,0xC0,0xC0,0x80,0x80,
0x81,0x03,0x03,0x07,0x07,0x0F,0x0F,0x0F,0x0F,0xOF,0x 1 F,0x 1 F,0x9F,0x9F,0x 8F ,0x CF ,0x CF,0xCF,
0xEF,0xE7,0xF7,0xFF,0xFB,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF ,0xFF,0xFF,0x FF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF ,0xFF,0xFF,0x FF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF ,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF ,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF ,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF ,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,

0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF ,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF ,0xFF,0xFF,0xFF ,0x FF,




0xFF,0xFF,};

static code char TableAtaturk[1024]={

0x00,0x28,0x3E,0x1C,0x3E,0x3E,0x3E,0x3E,0x 1 E,0x 1 E,0x0E,0x0F,0x0F,0x0F,0x07,0x07,0x07,0x07,
0x07,0x07,0x07,0x07,0x07,0x03,0x03,0x03,0x03,0x03,0x03,0x02,0x02,0x80,0x80,0x80,0xC0,0xCO0,
0xE0,0xE0,0xE0,0xF0,0xF0,0xF0,0xF0,0xF0,0xF8,0xF8,0xF8,0xF8,0xFC,0xFC,0xFC,0xFC,0xFC,0xFC,
0xFC,0xFE,0xFE,0xFE,0xFC,0xFE,0xFC,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,
0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFC,
0xFC,0xFC,0xFC,0xF8,0xF8,0xF0,0xF0,0xF0,0xE0,0xC0,0x80,0x80,0x80,0x80,0x80,0x00,0x02,0x02,
0x03,0x03,0x07,0x0F,0x0F,0x0F,,0x0F,0x 1 F,0x 1 F,0x3F,0x3F,0x 7E,0xF A,0xF8,0x00,0xFC,0x FE,0xFE,
0xFE,0x04,
0x06,0x04,0x14,0x18,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0xE0,0xF0,0xF0,0xF0,0xF0,0xF8,
0xF8,0xF8,0xFC,0xFC,0xFC,0xFC,0xFE,0xFE,0xFE,0xFE,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0x FF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFE,0x1C,0x00,0x00,0x00,0x00,0x00,0x0C,0x3E,0x3E,0x17,0x97,0xDF,0x 1 1,0xFF,0xFF,0xFF,
0xFF,0x00,

0x2E,0x3E,0xBE,0x3E,0x38,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x01,0x0F,0x 1 F,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xDF,0x07,0x00,0x00,0x00,0x00,0x00,0x00,0x08,0xFC,0xFC,0x6E,0x3E,0x3F,0x23,0xFF,0xFF,0xFF,
0xFF,0x00,
0x7F,0x7F,0x7F,0x66,0x04,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x01,0x03,
0x07,0x1F,0x3F,0x7F,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,0xFF,0x FF,0x FF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,0xFF,0x07,0x01,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0xE9,0xFF,0xFE,0xFF,0xFF,0x5D,0x55,0x00,0xFF,0xFF,0xFF,
0xFF,0x00,
0x1C,0x1A,0x18,0xCC,0xF8,0xF0,0xC0,0x40,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x01,0x03,0x0F,0x0F,0x1F,0x 1 F,0x 1 F,0x1F,0x0F,0x0F,0x07,0x03,0x03,
0x13,0x13,0x13,0x1F,0x1F,0x1F,0x1F,0x 1F,0x0F,0x 1 F,0x 1F,0x 1 F,0x 1 F,0x1C,0x1C,0x1C,0x 1 C,0x0C,
0x00,0x00,0x01,0x00,0x00,0x00,0x04,0x0C,0x 1 C,0x 1 C,0x1C,0x1C,0x1C,0x1C,0x1C,0x 1 E,0x0E,0x04,
0x0C,0x0C,0x08,0x08,0x08,0x08,0x08,0x08,0x08,0x00,0x01,0x01,0x01,0x01,0x01,0x01,0x01,0x01,
0x01,0x01,0x03,0x03,0x07,0x07,0x0F,0x07,0x07,0x17,0x27,0x67,0x23,0x03,0x07,0x02,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x06,0x0F ,0x 7F,0xBF,,0x BE,0x2 E,0x08,0x00,0xFF,0xFF,0xFF,
0xFF,0x00,
0x08,0xC4,0xFC,0xF9,0xFE,0xFE,0xFE,0xF8,0xF8,0xF0,0xE0,0xE0,0xC0,0xC0,0x80,0x80,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x20,0x60,0x60,
0x60,0xE0,0xE0,0xE0,0xE0,0xE0,0xE0,0xE0,0xE0,0xE0,0x60,0xB0,0x80,0x00,0x00,0x80,0x80,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0xC0,0xC0,0xC0,0xC0,0x40,0xEC,0xF9,0xFB,0xFF,0xF9,0xF0,0xF0,0xC0,0xFF,0xFF,0xFF,
0xFF,0x00,

0xF2,0xFA,0xF1,0xF3,0xFF,0xFF,0xF7,0xF3,0x 7F,0x3F,0x3F,0x3F,0x 1 F,0x3F,0x 1 F,0x 1 F,0x 1 F,0x3F,
0x14,0x10,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x80,0xC2,0x86,0x87,0x87,0x86,0x86,0x8F,0x8F,0x9F,
0x9F,0x9F,0x9F,0x9F ,0x9F ,0x9F ,0x9F,0x8F ,0x8 B,0x8 B,0x8 B,0x8 B,0x83,0x83,0x83,0x83,0xC3,0xC3,
0xC3,0xE3,0xE0,0xF0,0xF0,0xF8,0xF8,0xF8,0xFC,0xFC,0xF8,0xF8,0xFC,0xFE,0xFE,0xFE,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFE,0xFE,0xF C,0xF8,0xF8,0xF0,0xE0,0xE0,0xC0,0xC0,0x80,0x80,0x00,0x00,
0x00,0x00,0x00,0x03,0x07,0x07,0x07,0x07,0x07,0x0F,0x0F,0x0F,0x0F,0x0F,0x03,0xFF,0x FF,0xFF,
0xFF,0x00,
0x07,0x05,0x03,0x43,0xC3,0xC1,0xC0,0xC0,0xC0,0xC0,0xC0,0xC0,0xC0,0xC0,0xC0,0xC0,0xC0,0xC0,
0xC0,0xE0,0xE0,0xE0,0xE0,0xE0,0xE0,0xC0,0xC0,0xC0,0xC0,0xC0,0xC0,0xC0,0xC0,0xC0,0xC8,0xES,




0xF8,0xF8,0xFC,0xFC,0xCE,0xC6,0xD6,0xCF,0xC7,0x73,0x79,0x79,0xF3,0xE7,0xE7,0xCF,0xDF,0xDF,
0xFF,0x7F,0x7F,0x 7F,0x7F,0x 7F,0x 7F,0x 7F ,0x 7F ,0x 7F ,0x 7F ,0xFF,0x DF,0x DF,0x DF,0x DF,0x DF,0x 6 F,
0x6F,0x6F,0x6F,0x77,0x77,0x73,0x73,0x7B,0x7B,0xFB,0xC3,0xC3,0xC7,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0x7F,0x 7F,0xFF ,0x 7F,0x 7F ,0xFF,0x 7F ,0xFF,0xFF,0x FF ,0x FF ,0x 7F ,0x FF,
0xFF,0xFF,0xFF,0xFE,0xFE,0xFE,0x FC,0xFC,0xFC,0xF8,0xF8,0x78,0xF8,0xF0,0xF0,0x73,0x7F,0x 7F,
0x7F,0x00,}3

static code char TableDUNYA1[1024]={
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x80,0x80,0x00,0x00,0x40,0x40,0x20,0x20,0x20,0x20,0x30,0x30,0x20,0x20,
0x30,0x30,0x78,0x78,0x38,0x38,0x1C,0x1C,0x0C,0x0C,0x02,0x02,0x00,0x00,0x84,0x84,0x84,0x80,
0x80,0x80,0x80,0xC4,0xE6,0xE6,0xE6,0xE7,0xEF,0xCF,0xCF,0xCF,0xDF,0xFC,0xFC,0xFC,0xFC,0xFS8,
0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,
0xF8,0xF8,0xF0,0xF0,0xF0,0xF0,0xE0,0xE0,0xE0,0xE0,0xC0,0xC0,0x80,0x80,0x80,0x80,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x40,0x40,0x40,0x20,0x08,0x08,0x08,0x00,0x02,
0x02,0x02,0x00,0x00,0x80,0x80,0x80,0x80,0x80,0x80,0x80,0x80,0x80,0x80,0x01,0x01,0x60,0x60,
0xE0,0xE0,0xF0,0xF0,0xF8,0xF8,0x7C,0x7C,0x7E,0x 7E,0x7E,0x 7E,0x3F,0x3F,0x 7F,0x 7F,0x 7F ,0x 7F,
0x7F,0x7F,0x7F,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF ,0x FF,0xFF,0xFF ,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF,0xFF,0xFF,0x FF,
O0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFE,0xFE,
0xFE,0xFE,0xF8,0xF8,0xF8,0xF8,0xF8,0xE0,0xC0,0xC0,0xC0,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x80,0x80,0x80,0xE0,0xFC,0xFC,0xFC,0xFF,0xF0,0xF0,0xF0,0x80,0x01,0x01,0x01,0x00,0x3E,
0x3E,0x3E,0x3F,0x3F,0x 1 F,0x1F,0x0F,0xOF,0x 7F,0x 7F ,0x 7F ,0x 7F ,0x FF,0x FF,0xF 3,0xF 3,0x F 2,0x F 2,
0x03,0x03,0x01,0x01,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x80,0x80,0x80,0xE 1,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF,0xF C,0xFC,0xF C,0x E0,0x80,0x80,
0x80,0x00,
0xC0,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFE,0xFE,0xF C,0xF C,0xF8,0xF8,0xF8,0xF8,0xF3,0xF3,0x77,0x77,0x03,0x03,
0x83,0x83,0xA0,0xA0,0xC0,0xC0,0x70,0x70,0x08,0x08,0x0C,0x0C,0x00,0x00,0x01,0x01,0x01,0x01,
0x04,0x04,0x04,0x43,0x27,0x27,0x27,0x0F,0x0F,0x0F,0x0F,0xOF,0x 1 F,0x 1 F,0x 1 F,0x 1 F,0x3F,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xCO0,
0x03,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0x FF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xE0,0x E0,0xC0,0xC0,0x80,0x80,
0x3F,0x3F,0xDB,0xDB,0x1F,0x1F,0x18,0x18,0x38,0x38,0x3A,0x3A,0x3F,0x3F,0x9F,0x9F ,0x9F ,0x F 7,
0xDB,0xDB,0xDB,0x3E,0x3C,0x3C,0x3C,0x3F,0x3E,0x 16,0x16,0x 16,0x3C,0x0E,0x0E,0x0E,0x0E,0x &3,
0x83,0x83,0xCF,0xEF,0xEF,0xEF,0xCF,0xFF,0xFF,0xFF,0x3F,0x3F,0xFF,0xFF,0xF7,0xF 7,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF ,0xFF,0xFF ,0xFF,0xFF,
0xFF,0x03,
0x00,0x01,0x01,0x01,0x07,0x3F,0x3F,0x3F,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFE,0xFE,0xFC,0xFC,0xFE,0xFE,0xFA,0xFA,0xF8,0xF8,0xE8,0xE8,0x FE,0xFE,0xF8,0xF8,0xF8,0xF2,
0xE2,0xE2,0xE2,0xE0,0xE0,0xE0,0xE0,0xF A,0xF8,0xFB,0xFB,0xFB,0xF8,0xFD,0xFD,0xFD,0xFC,0xFF,
0xFF,0xFF,0xFE,0xFC,0xFC,0xFC,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0x FF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x3F,0x3F,0x3F,0x07,0x01,0x01,
0x01,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x03,0x03,0x03,0x07,0x 1 F,0x 1 F,0x 1 F,0x 1 F,0x 7F,
0x7F,0x7F,0x7F,0x7F ,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF ,0xFF,0xFF,0x FF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF ,0xFF,0xFF ,0x FF,0x FF,




0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0x 7F ,0x 7F,
0x7F,0x7F,0x1F,0x1F,0x1F,0x 1F,0x1F,0x07,0x03,0x03,0x03,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x01,0x01,0x01,0x01,0x03,0x03,0x07,0x07,0x07,0x07,0x0F,0x0F,0xOF ,0xOF,
0x1F,0x1F,0x1F,0x1F,0x1F,0x1F,0x3F,0x3F,0x3F,0x3F,0x 7F,0x 7F,0x 7F,0x 7F,0x 7F,0x 7F ,0x 7F ,0x 7F,
0x7F,0x7F,0x7F,0x7F,0x 7F,0x 7F ,0x 7F ,0xFF ,0xFF,0xFF,0x FF,0xFF,0xFF,0x 7F, ,0x 7F,0x 7F ,0x 7F,0x 7F
0x7F,0x7F,0x7F,0x7F,0x7F ,0x 7F ,0x 7F ,0x 7F ,0x 7F ,0x 7F ,0x3F ,0x3F,0x3F,0x3F,0x 1 F,0x 1 F,0x 1 F,0x | F,
0x1F,0x1F,0x0F,0x0F,0x0F,0x0F,0x07,0x07,0x07,0x07,0x03,0x03,0x01,0x01,0x01,0x01,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00};

static code char TableDUNYA2[1024]={
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x80,0x80,0x80,0x80,0xC0,0x20,0x20,0x00,0x00,0x 10,0x10,0x00,0x08,
0x00,0x00,0x00,0x00,0x00,0x00,0x04,0x00,0x00,0x00,0x02,0x02,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x04,0x04,0x05,0x0D,0x05,0x05,0x05,0x0F,0x4E,0x4E,0x0E,0x 1 E,0x 1 E,
0x1E,0x9E,0x9E,0x 1 E,0x 1 E,0x1E,0x1E,0x06,0x06,0x86,0x80,0x80,0x88,0x0C,0x18,0x18,0x18,0x 18,
0x58,0x58,0x98,0xB0,0xF0,0xF0,0xE0,0xE0,0xE0,0xE0,0xC0,0x80,0x80,0x80,0x80,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x80,0x80,0xC0,0xE0,0xF0,0xF0,0xF8,0xF8,0xFC,
0xFC,0xFE,0xFE,0xFE,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xE3,0xE3,0xE0,0xE0,0x80,0x80,0x80,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0xC0,0x78,0xF0,0xF0,0xF0,0xE8,0xF8,0xF8,0xE0,0xE0,0xE0,0x E0,0x E0,0xE0,0xEO,
0xE0,0xE0,0xC1,0xB0,0xB0,0xF1,0xF9,0xFD,0xFD,0xFC,0xFE,0xFE,0xFE,0xFE,0xFE,0xFE,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFE,0xFE,
0xFE,0xFC,0xF8,0xF8,0xF8,0xF0,0xF0,0xE0,0xC0,0x80,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x80,0xE0,0xF8,0xF8,0xFC,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x17,0x 17,0x03,0x02,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x80,0x80,0xC0,0x81,0x8D,0x8D,0x8F,0x8F,0x8F,0x8F,0x07,0x07,0x03,0x03,0x3B,0x3F,0x3F,
0x3F,0x3F,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFC,0x F 8,0xF 8,0x E0,0x80,0x 00,
0x00,0x00,
0xC0,0xFE,0xFE,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFC,
0xFC,0xFC,0xFC,0xFC,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xFC,0xFC,0xFC,0xFC,0xFE,0xFE,0xFE,0xFE,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF,0x FC,0xFC,0xF C,
0xFC,0xFC,0xF8,0xFB,0xFB,0xF3,0xF3,0x73,0x73,0x07,0x03,0x03,0xE3,0xF3,0xC1,0xC1,0xE1,0xF7,
0x79,0x79,0xFD,0xFF,0xFF,0xFF,0xEF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF, ,0xFF,0xFF,0xFF ,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFE,
0xFE,0xCO0,
0x03,0x7F,0x7F,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xEF,0xC0,0xC0,0xC0,0xCA,0x 7F,0x 7F ,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0x 7F,
0x7F,0x03,

0x00,0x00,0x00,0x01,0x07,0x1F,0x1F,0x3F,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF ,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF ,0xFF,0xFF ,0x FF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x3F,0x 1 F,0x 1 F,0x07,0x01,0x00,
0x00,0x00,




0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x03,0x07,0x0F,0x0F,0x 1 F,0x 1 F,0x3F,
0x3F,0x7F,0x7F,0x 7F ,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0x FF ,0x FF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF ,0xFF,0xFF,0x 7F,0x 7F,
0x7F,0x3F,0x1F,0x1F,0x1F,0x0F,0x0F,0x07,0x03,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x01,0x01,0x01,0x01,0x03,0x07,0x07,0x07,0x07,0x0F,0xOF, ,0xOF ,0x 1 F,
0x1F,0x1F,0x1F,0x1F,0x1F,0x1F,0x3F,0x3F,0x3F,0x3F,0x 7F,0x 7F,0x 7F,0x 7F,0x 7F,0x 7F,0x 7F ,0x 7F,
0x7F,0x7F,0x7F,0x 7F,0x 7F,0x 7F,0x 7F ,0x FF ,0xFF,0xFF,0x FF,0x FF ,0xFF,0x 7F ,0x 7F ,0x 7F ,0x 7F,0x 7F
0x7F,0x7F,0x7F,0x 7F,0x 7F,0x 7F,0x 7F ,0x 7F,0x 7F ,0x 7F ,0x3F,0x 3F,0x3F,0x3F,0x 1 F,0x 1 F,0x 1 F,0x 1 F,
0x1F,0x1F,0x1F,0x0F,0x0F,0x0F,0x07,0x07,0x07,0x07,0x03,0x01,0x01,0x01,0x01,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00};

static code char TableDUNYA3[1024]={
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x80,0x80,0x80,0x80,0xC0,0xA 0,0xA0,0x80,0xC0,0xD0,0xD0,0xE0,0XES,
0xE0,0xE0,0xE0,0xF0,0xF0,0xF0,0xF4,0xF4,0xF0,0xF0,0xF2,0xF2,0xF2,0xF2,0xF2,0xF0,0xF0,0xE0,
0xE0,0xE0,0xE0,0xC0,0xC0,0x00,0x00,0x01,0x01,0x41,0x41,0x01,0x21,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x02,0x02,0x02,0x04,0x04,0x04,0x0C,0x48,0x48,0x58,0x 18,
0x38,0x38,0x38,0x70,0x70,0x70,0x60,0x60,0xE0,0xE0,0xC0,0x80,0x80,0x80,0x80,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x80,0x80,0xC0,0xE0,0xF0,0xF0,0xF8,0xF8,0xFC,
0xFC,0xFE,0xFE,0xFE,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0x7F,0x 7F,0x7F,0x 7F ,0x3F,0x3F,0x3F,0x3F,0x 1 F,0x 1 F,0x 1 F,0x 1 F,0x3F,0x3F,0x 1 F,
0x3F,0x3F,0x3F,0x7F,0x7F ,0xFE,0xFE,0xF 8,0xF8,0xF8,0xF8,0xF8,0x E8,0xE0,0x E0,0xD8,0x88,0x 80,
0x80,0xC0,0x00,0x80,0x80,0x00,0x00,0x08,0x08,0x04,0x10,0x10,0x00,0x50,0x80,0x80,0x80,0x80,
0xE0,0xE0,0xF0,0xF0,0xF1,0xF1,0xFD,0xFD,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xF B,0xFE,0xFE,
0xFE,0xFC,0xF8,0xF8,0xF8,0xF0,0xF0,0xE0,0xC0,0x80,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x80,0xE0,0xF8,0xF8,0xFC,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xDF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0x DF,0xDF,0x07,0x03,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x80,0xC0,0xF0,0xF0,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFE,0xFE,0xFC,0xFC,0xFC,0xF0,0x E0,0x E0,0xE0,0xE3,0x CO,
0xC3,0xC3,0xCF,0xEF,0xDF,0xDF,0xDF,0xFF,0x BF,0xBF ,0x FF,0xFF,0x 7F,0x 7F ,0xFF, ,0x FF,0x FF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFC,0xF8,0xF 8,0xE0,0x80,0x00,
0x00,0x00,
0xC0,0xFE,0xFE,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFE,0xFE,
0xFC,0xFC,0xFC,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xF8,0xFC,0xFC,0xFC,0xFC,0xFC,0xFE,0xFE,0xFE,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFE,
0xFE,0xCO0,

0x03,0x7F,0x 7F,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0x FF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0x FF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF,0xFF,0xFF ,0x FF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x 7F,
0x7F,0x03,

0x00,0x00,0x00,0x01,0x07,0x 1F,0x 1 F,0x3F,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF ,0xFF,0xFF,0x FF,0x FF,




0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x3F,0x 1 F,0x 1 F,0x07,0x01,0x00,
0x00,0x00,

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x03,0x07,0x0F,0x0F,0x 1 F,0x 1 F,0x3F,
0x3F,0x7F,0x7F,0x7F ,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0x FF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
O0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
O0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF ,0xFF,0xFF,0x 7F,0x 7F,
0x7F,0x3F,0x1F,0x1F,0x 1F,0x0F,0x0F,0x07,0x03,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x01,0x01,0x01,0x01,0x03,0x07,0x07,0x07,0x07,0x0F,0x0F,0xOF,0x 1 F,
0x1F,0x1F,0x1F,0x1F,0x1F,0x1F,0x3F,0x3F,0x3F,0x3F,0x7F,0x 7F,0x 7F,0x 7F ,0x 7F,0x 7F ,0x 7F ,0x 7F,
0x7F,0x7F,0x7F,0x7F,0x 7F,0x 7F ,0x 7F ,0x FF ,0xFF,0xFF,0xFF,0x FF ,0xFF,0x 7F ,0x 7F ,0x 7F ,0x 7F,0x 7F,
0x7F,0x7F,0x7F,0x7F,0x 7F,0x 7F ,0x 7F ,0x 7F ,0x 7F, ,0x 7F ,0x3F,0x3F,0x3F,0x3F,0x 1 F,0x 1 F,0x 1 F,0x 1 F,
0x1F,0x1F,0x1F,0x0F,0x0F,0x0F,0x07,0x07,0x07,0x07,0x03,0x01,0x01,0x01,0x01,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00};

static code char TableDUNYA4[1024]={
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x80,0x80,0x80,0x80,0xC0,0xE0,0xE0,0xC0,0xC0,0xF0,0xF0,0xF0,0xF8,
0xD8,0xD8,0xF0,0xF0,0xF8,0xF8,0xFC,0xFC,0xFC,0xFC,0xFE,0xFA,0xFA,0xF A, 0xFE,0xFE,0xFE,0xFE,
0xFE,0xFC,0xFC,0xFE,0xFE,0xFE,0xFE,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFE,0xFE,0x FE,0xFE,0xFE,
0xFE,0xFE,0xFE,0xFE,0xFE,0xFC,0xFE,0xFE,0xFE,0xFE,0xFC,0xFC,0xFC,0xF C,0xF8,0xF 8,0x F8,0xF 8,
0xF8,0xF8,0xE8,0xF0,0xF0,0xF0,0xE0,0xE0,0xE0,0xE0,0xC0,0x80,0x80,0x80,0x80,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x80,0x80,0xC0,0xE0,0xF0,0xF0,0xF8,0xB8,0xFC,
0xFC,0xFA,0xFE,0xFE,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0x 7F,0x 7F,0x 7F,0x 7F,0x 7F ,0x 7F ,0x3F,0x3F,0x3F,0x3F,0x3F,0x3F,0x3F,0x3F,
0x3F,0x7F,0x7F,0x7F,0x 7F ,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0x FF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xFF,0xFE,0xFE,
0xFE,0xFC,0xF8,0xF8,0xF8,0xF0,0xF0,0xE0,0xC0,0x80,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x80,0xE0,0xF8,0xF8,0xFC,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0x 1 F,0x 03,
0x03,0x03,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x80,0xC0,0xF 1,0xF 1,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF ,0xFF,0xF C,0xF 8,0xF 8,0xE0,0x80,0x00,
0x00,0x00,
0xC0,0xFE,0xFE,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x FF,0xFF,0xFF,0xFE,
0xFC,0xFC,0xFC,0xFC,0xFC,0xFC,0xFC,0xFC,0xFC,0xFC,0xF C,0xFC,0xFC,0xFC,0xFC,0xFE,