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Sekil 1.1 Elan Demo Board

ELAN Demo Board, lizerinde mikrodenetleyici, buttonlar, LDR, ses entegresi,
buzzer, hareket sensord, ledler, OLED LCD ve FT232RL USB UART IC bulunan bir
gelistirme bordu olarak tasarlanmistir. Uzerinde bulunan malzemelerin

kullanim amaglari séyledir:

* Ledler ile dijital ¢ikislari kontrol etmek.

e Butonlar analog ve dijital girisleri kontrol etmektedir.

* Ses entegresi melodili ses ¢ikisi saglamaktadir.

* Hareket sensori, hareket algilayip dijital giris vermektedir.

* LDR, analog giris verip isik yogunlugunu algilamaktadir.

* NTC, sicaklikla ilgili uygulama yapmamizi kolaylastirmaktadir.

* Mikrodenetleyici, butin bu fonksiyonlari kontrol etmektedir.
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e FT232R demo board ile bilgisayarin seri haberlesmesini saglamaktadir.

Ayrica ELAN Demo Board da iki adet anahtar bulunmaktadir. Alt kisimdaki
anahtar demo boardun enerjisi ve bilgisayarla baglantiyi saglarken, diger

anahtar programlama icin kullanilmaktadir. Elan Demo Board’i iki sekilde

programlayabilirsiniz. Birincisi; mikrodenetleyiciyi boarddan ¢ikarip

programlayiciya baglayarak, digeri ise; demo board ile programlayici

arasinda ISP kablosyuyla baglanti yaparak programlayabilirsiniz. ikinci

programlama seklinde alttaki anahtarin kapali ve diger anahtarin prog

konumunda olmasi gerekmektedir.

Elan Demo Board’in baglanti semasi asagidaki resimlerde gosterilmistir.
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Sekil 1.2 ELAN Mikrodenetleyici Baglantisi ve Diger Baglantilar
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Sekil 1.3 APLUS Voice IC Baglantisi
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Sekil 1.4 NTC Baglantisi Sekil 1.5 LTR Baglantisi
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Sekil 1.6 Analog Buton Baglantisi Sekil 1.7 Dijital Buton Baglantisi
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Sekil 1.8 PaPirs Sensor Baglantisi
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Sekil 1.10 Buzzer Baglantisi

mcuULEDT  R16 ol
E | SE—
BE0 1
LEDZEQDE =
mcu7s  R15 a1
E 1
BB0 Vi T
LED3LEp 1206 -
mocuULED:  R14 élj
O — 1 2
. Vi L]
LED4 ep 1206 =
mocu74  R13 I I'\lﬂz
E | |
680 1 Nl

Sekil 1.9 LED Baglantisi
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Sekil 1.11 USB Baglantisi



ELAN DEMO BOARD V1.0 ‘

WWEGH
WEGD 00164

USE 1(5%) £

Sekil 1.12 OLED LCD Baglantisi

1.1 ELAN 16F668N Mikrodenetleyici

pT2 [:I 1 ' 21 Pma
Pearez [ 2 2 [ pramct
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Figure 3-1 28-pin EM7YEFxGEN

Genel Tanim

EM78F668N 8-bit bir mikrodenetleyicidir ve disuk glcli, yiksek hizli CMOS
teknolojisiyle gelistirilmistir. Bu denetleyici Gizerinde 8Kx15 bit Elektrik Kontrolli
Flash Bellek, 256x8 bit sistemde programlanabilir EEPROM, iki karsilastirici, g
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tane 8-bit zamanlayici, bir adet 16-bit zamanlayici, iki adet 10-bit PWM, 12-bit
¢OzUunurlikla 8 kanal AD, SPI, UART ve 12C bulundurur.

1.2 APLUS VOICE IC
DIP

Shudown 1|~ | 8 vop
Bypass_2 % T_GND
gy §
N S 2ot
DIp-§
alVR3K21 Voice IC Audio Power Amplifier

1.2.1 AIVR3K31 Voice IC
Ozellikleri:
e 4 giris tetiklemeli anahtar tetikleme modu.
e 13 ses grubunu desteklemesi.
e Her bir kombinasyon i¢in “Level/Edge,Hold/Un-Hold, Retrigger/Non-
retrigger” ayarlanmasinin yapilmasi.
* VOUT1 ve VOUT2 den PWM'’ye baglanti.
e VOUT2_COUT pininden DAC’a baglanti.
* Highir c¢ikis sinyalini desteklememe.
e 8-bit PCM dekteklemesi, 5-bit uLaw ve 4-bit ADPCM data sikistirmasi.

1.2.2 Pin Baglantilari

alVR3K21
PBO[]1 ~ 8[]vouTi
PB3[]2 7|] vDD
PB2[]3 6[]vouT2
PBI1[]4 5[] vss

DIP / SOP
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1.2.3 Pin Tanimlamalari

Pin Names Description
VOUTI PWM output to drive speaker directly
VOUT2 COUT PWM output or COUT DAC output select by programmable option
VSS Power Ground
VDD Positive Power Supply
PBn Input trigger pins with 1M Ohm nternal pull-down

1.3 PaPIRS SENSOR

g

| 1]
Operating  Circuit Lens
Current  Voltage  Stability Lens Detection Profile Diameter

Series Usage  (VDC) Time Range Color Output  Angle (mm)* (mm)

EKMB 1pA/2pA - 5m; 5m: 5m:
255 (typ.) 94° (H), 82* (V) 144 a5
White, -
1“‘25‘“* 2340 6m,f2m | Black, | ook
Pearl White 9
GuA - 30s 12m: 12m:

(max) 102° (H), 92° (V) 202 ARy
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1.4 FT232RL Baglantisi ve Kurulumu

USB baglantisi yapildiktan sonra, FT232RL’nin bilgisayara tanimlanmasi
gerekmektedir. Bunu yapmak icin http://www.ftdichip.com/ linkine tiklayin.
Siteye girdiginizde saol taraftaki menulerden segiminizi yapin.

Home » Virtual COM Port Drivers

Products This page contains the VTP drivers currently available for FTDI devices.

Drivers

VCP Drivers For D2¥X Direct drivers, please click here.

DZXX Drivers
Installation guides are available from the Installation Guides page of the Documents section of this site for selected operating systems.

Burada Drivers sekmesinden VCP Drivers sekmesini secin. Daha sonra gelen
sayfanin alt kisminda bilgisayariniza kurmak igin uygun olan programi segin ce
bilgisayariniza indirin.

Currently Supported VCP Drivers:

Processor Architecture

Operating Release . .
System Date %86 (32-bit) %64 (64-bit) PPC | ARM | MIPSII  MIPSIV  SH4 Comments
Available as zetup sxecutable 217 00 WHOL Cartified
i . 2014-09- e
Windows 29 Contact support@ftdichip.com if laoking to create i ) ) i ) A\faﬂahl;als&mrﬁemaciutable
cusomised drivers Release Motes
Al FTDN dewices now supported in Ubuntu 11.10,
. 2009-05- kernel 3.0.0-19
Linux 14 150 150 ’ i i ’ i Refer ta Th-101 if you need a custam WCP
WIDAPID in Linux
201208 Refer to TN-105 if you need a custom WCF
Mac 05 ¥ 10 2218 22.18 22.18 - - - - VIDEID in MAC 02
Windows CE | 2012-01-
1257 o 1.1.0.20 - - 11020 1101001.1.04001.1.0.10
11.020
' 1.1.020 CEBD )
Wi OF | PR CEE.0 CAT . - | CAT 1410 100490 10g) FOrUseofie CAT Tl supimed B ARM and
’ CE7.0 CAT CE7D _
CAT

Yazilimi bilgisayariniza indirdikten sonra kurulumunu yapin.
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2.YAZILIM KLAVUZU
2.1 ELAN eUIDE
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File->New sekmesini sectikten sonra proje penceresi acilacaktir. ilk énce
“Projects” sekmesini seciyoruz. Projemizin adini yazip kayit yerini sectikten
sonra “Tamam” sekmesine basiyoruz. Bu sekilde proje dosyamizi olusturmus
oluyoruz. Bu islemden sonra, tekrardan File->New yaparak yeni bir dosya
olusturuyoruz. Dosya uzantisi olarak “.c” secersek ana programi olusturmus
oluyoruz. Projemizin ana programina header eklemek istedigimiz zaman ayni
islemleri yapip “.h” uzantil dosya olusturuyoruz. Dosya olusturma islemini
tamamladiktan sonra “Editor Window” kismina programi yaziyoruz. Programi
test etmek istedigimiz zaman “Build” sekmesine basip programi kosuyoruz.
Programda degisiklik yapip tekrar kosmak istesek “Rebuild” sekmesine
basiyoruz.

2.2 ELAN UWRITTER

File: Miew Program Read Tool  About
2 o i & W & B H B8 & - &
Open | Close  Saveas.., SelectMCU. Load  Erase  Write.  Auto  Pratect  Fead Chip: Blank Check  Verify

Code Options and Checksum

» 0 X Spurce (C:\Documents and SettingsiypinarDeskbopipro

s I
ROM Codes Chaclsum - - a000 ales
EEPROM Data Chicksam | | 1074 | S profec! b ¥ > E 4040 7400
Code Opticn Word 0 %:ESE ’ S02F  7Ad0
Cods Option Ward 1 rg t:ztfg:
- Code Option Word 2 | 5 | 5 |
it HO00 0183
HEE 4040 7AM0
HEH SOZF 7440
b Dosya ad: hnd SettingstypinatiDes
EESETEN
VDD Reset/Release Level Dosya tri: _:ﬂ.IISuppDrted Files[".cds;*.eac;“.aop;“.aupli v..- g | & | 7 | 8 ‘ = |
CLESD AL AL il C UL
CORSH Betish Oipiiag i onp oo 0o o0 Qo 00 Qo0 00 00 0o
ROOUT Siteny ol Sesterial 20 (00 00 00 00 00 00 0o o0 0o 00
O8C [RCI(P54 fanetions as T pin) | IRC(PS4 fimetions as W'rite Counter
IRC Frequency 4MH= 4MH= T
SHE Dhsahle Disahle
HLFE Hommal Homnal 1
< >

UWRITTER programini calistiriyoruz. “Open” sekmesine tikayip resimdeki
pencereyi aclyoruz. Bu pencerede proje dosyamizi seciyoruz. Proje dosyamizda
kayith olan “.cds” uzantili dosyayi secip “A¢” sekmesine basiyoruz.

12
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M Code Option (order form version: V1.1)

Protect o5 Disable (" Enable
MRE . Enable - Disable
HRHL 10 azife (3 affc
EMWDT 0 Disable i Enabls
RESETEM 10 Pa3 " {RST
VDD Reset/Release Level 0 NF\if:F.‘U_I_e\ler_i—on Rn_asn_a..tj!- [ 2,729
[ 3,70)3.99 » 4,2 4,44
CLKS0 1 40LKS f' 20LKS
COBSD ] Optian L Register
RCOUT (o System_clk & Open_drain
(" KT(BMHz~1MHz) @ Hi Tt 20MHz~EMHZ)
» LET1{1MHz~100KHz) W LeT2(32KHz)
0 IRC{PS4 Functions as I'O pir) |r‘ IRCPS4 functions &s RCOUT pin)
» ERC(PS4 functions as TG pin) ' ERC(PS4 functions as RCOUT pin)
. 4MHz @ 16MHz
" BMHz (i, 455KHz
SHE " Disshle o Enable
HLF3 1 Marmal G Green
Custorer ID{HEX) oo
9 | g | | i} | Value |
Code Cption Word 0 ] ] 1 2007

[mm--a
g o ow

Code Option Word 1 f| E f _. g D
Code Option Word 2 m : o

o

“A¢” sekmesini tikladigimizda resimdeki pencere agilacaktir. Bu pencerede
ayarlamalari yaparken sadece kirmizi yazili olanlari seciyoruz ve “OK”
sekmesine basiyoruz. Bu sekilde “.cds” uzantili dosyamiz “.aop” uzantili dosyaya
cevirilip kaydedilmis oldu.

: File Yiew Program Read Tool  Abouk
Open
Code Qptiorf|  Fonum: | ) project b | o F 2 - ar
= |
=| kesk
ROM Codl tESt'E":'pz o
kest.cds [
EEFPECOM [ 0
[0
st
P [
4 Diosya adr || | [ iy ] [1
0
WY Dosya b |.-’-'-.II Supported Files(". cds;” eac;” option;”. aop » | [ iptal ] -
ENWET | g g iy | |
1 PR e e S
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“Open” sekmesine basiyoruz. Acilan pencerede “.aop” uzantili dosyayi secip
“A¢” sekmesine basip dosyamizi segiyoruz.

& & 6

Load Erase ‘Write  Auto

islemleri yaptiktan sonra “Load” sekmesine basip programlayiciya yiiklenmesini
bekliyoruz. Daha sonra “Auto” sekmesine basip yazdigimiz programi
mikrodenetleyiciye yukliyoruz. Programlama yaparken, anahtarlarin
konumlarinin dogru olmasi gerekmektedir. Aksi takdirde UWritter programi
hata vermektedir.

Sekil 2.3.1 alVR3KWS Programlayici

14
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alVR3KWS Programlayicisini bilgisayara bagliyoruz. Baglantiyi yaptiktan sonra
alVR Sound Compiler programini ¢alistiriyoruz. Programlayiciyi bilgisayara
baglamadiginiz zaman program c¢alismayacaktir. Program c¢alisinca ekrana bir
araylz gelecektir ve araylizde programlama ayarlari yapilacaktir.

P AIVR Sound Compiler - ¥320

Compiler | writer || about
IF : [keay Si 1 —
lalVR3K21 v |Key Single MllcouTiDAC] v || soplcaton ote |
Compression Format: { 4-hit ADPCM VE |II Edge ' Holdablel IRetrigger
: S ; = :
| File Marne i = | i : (%) Lewel (%) UnHoldable %) Non-Retrigger
= [ | v (JEdge () Holdable () Retrigger
! ||
i i
| oK Cancel
K : - ’ : ] [ - :
Group: 007 Level UnHoldable |Mon-Retriqger
Group: 003 Level UnHoldable | Mon-Retriqger
Group: 009 Level UnHoldable | Mon-Retriqger
Group: 010 Level UnHoldable |Mon-Retriqger |
Group: 011 Level UnHoldable Mon-Retrigoer &
I 1 1 : : ' nice Fil t 40 S
|
|
g _ _
! _ &) i ' i
| Memory Usage: 1% | SAUE Lasd

Sekil 2.3.2 alVR Sound Compiler Arayiiz

Kullanmak istedigimiz tirtiniin secimini yapiyoruz. Ust sekmelerden
kullandigimiz Griine gore diger ayarlamalari yapiyoruz. Ses entegremizi DAC
cikisina baglayacaksak “COUT” u, PWM ye baglayacaksak “PWM” secilmelidir.
Biz AIVR3K21 kullandigimizdan ayarlarimiz ekrandaki gibi olacaktir. Bu islemleri
yaptiktan sonra alt kisimda “Add” komutuna bastigimizda “mute” ve “wave”
eklentileri gelmektedir. “Wave” ses dosyasini eklememizi, “mute” bekleme
suresi eklememizi saglar. Bu ekledigimiz ses dosyalarimiz 8-bitlik formatta
olmaktadir. “Compression Format”tan bu ses dosyalarini 5-bitlik yada 4-bitlik
olarak sikistirabiliyoruz. Eger ekledigimiz ses dosyasini kaldirmak istiyorsak, ses
dosyasina bir kere tiklayip “remove” sekmesine basiyoruz. Bu islemlerden sonra
gruplarimizi belirliyoruz. Gruplara ses dosyalarimizi ekliyoruz. Bunun igin
ekledigimiz ses dosyasinin lzerine cift tiklamamiz yeterlidir. Entegremiz dijital
calismaktadir. Bu sekilde grup tablolarini inceleyip ayarlamanizi yapabilirsiniz.

15
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Ayrica gruplarin Gzerine sag tiklayip “edit” e bastigimizda ayarlama kismi
gelmektedir. Bu ayarlama sekmesinin ayarlamalari su sekildedir.

(&) Lewvel
) Edge

II Edge
1
1

Group; 007 Level

Holdable Retrigger
{(*) UnHoldable (¥ Non-Reetrigger
) Holdable ) Retrigger
[ (] 4 l ’ Cancel
IInHaldable Mon-R.etrigoer

Sekil 2.3.3 Grup Diizenlemesi

Level: Kanal aktif oldugu siirece ses tekrar eder.
Edge: Kanal aktif oldugu stirece sadece bir defa calar. Bitirdikten sonra yeniden

giris verilmesini bekler.

UnHoldable: Girisine kisa bir pulse verildiginde ses bitene kadar calar.
Holdable: Girise pulse verildikce sesi calar. Pulse kesildiginde sesi keser.
Non-Retrigger: Giristen gelen ardisik pulseleri dikkate almaz.

Retrigger: Girise gelen her pulsede yeniden baslatir.

Bu islelmeri yaptiktan sonra “compile” sekmesine basarak compile islemini
yaplyoruz ve “writter” kismina gegiyoruz.

BB aIVR Sound Compiler - ¥320

Compiler | Witer I.About

File
Load File
Information
Device
| Blark Check.
CheckSum
Stabus
Program
Werify

Sekil 2.3.4

Writter

16
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“Device” kismindan bagladigimiz entegreyi seciyoruz. “Load” sekmesine
basarak compile ettigimiz dosyayi yukliyoruz. Programi yiklemeden dnce
“Blank Check” butonuna basmakta fayda var. Bu buton programlayicidaki
entegrenin dogru baglanip baglanmadigini test eder. Bu islem basariyla
gerceklestikten sonra “Program” sekmesine basip programimizi yikliyoruz.

3. UART Haberlesmesi
3.1 Uart Haberlesme Registerlari

Registers for UART Circuit
R_Bank | Addr | Name | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito

URCR1 | URTDS8 | UMODE1 | UMODEO | BRATEZ | BRATE1 | BRATEO | UTBE TXE
R/W R/W R/W R/W RW RW R RW
URCR2 SBIM1 | SBIMO | UINVEN
R/W R/W R/W

URS | URRD8 | EVEN PRE | PRERR | OVERR | FMERR | URBF RXE

Bank 0 0x32

Bank 0 0x33

Bank 0 Ox34

R R/W R/W R R R R R/W
URRD | URRD7 | URRD6 | URRD5 | URRD4 | URRD3 | URRD2 | URRD1 | URRDO
Bank 0 | 0x35
R R R R R R R R

URTD | URTD?7 | URTD6 | URTDS | URTD4 | URTD3 | URTD2 | URTD1 | URTDO
RiW R/W R/W R/W R/W R/W RW RW

Bank 0 | 0x36

ISR2 UERRIF | RBFF TBEF

Bank 0 | 0x0D
R/W R/W R/W
IMR2 UERRIE| URIE UTIE

Bank 0 | Ox1D

| | RW | RW | RW

Sekil 3.1.1 UART Register Tablosu

URCR1 ve URCR2 haberlesme ayarlarinin yapildigi registerlerdir. URS
registerindan “Parity” ayarlamasi yapilmaktadir. Uart haberlesmede;
haberlesme baslamadan dnce baslama biti “0” gonderilir. Haberlesme
yapildiktan sonra da bitis biti “1” gonderilir. Parity bit ise bitis bitinden 6nce
gonderilmektedir. Eger Parity biti gondermek istemiyorsak, bunu kontrol eden
registerdeki kismi “0” yaparak etkisizlestirebiliriz. TXE vericiyi aktif hale
getirirken, RXE de alici kismi aktif hale getirmektedir. Gonderecegimiz datayi
URTD registerina yaziyoruz. Aldigimiz data ise otomatik olarak URRD registirina
kaydedilmektedir. Uart ile ilgili ayrintili bilgi icin mikrodenetleyicinin
datasheetini ve 6rnek programrami inceleyebilirsiniz.
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UART haberlesmesinde programi yazdiktan sonra uWRITTER programindan
mikrodenetleyiciye yukleme yapacaginiz zaman yaptigimiz normal ayarlamaya
ek olarak “IRC Frequency”i 8MHz olarak secmelisiniz.

B Code Option (order form version: ¥2.2)

Profbect (" Disable ] Enahle
05C @ KT{EMHz~1MHz) & HXT{16MHz~6MHz)
[ L¥T1{AMHz~L00KHz) [ LXT2(32KHz)
(W IRCIPS4 functions as 10 pir) (" IRCIPS4 functions as RCOUT pin)
B ERCIP54 functions as I} pind » ERCIP54 Functions as RCOUT pin)
EMWDT (w Disable il Enable
Instruction Period (] 4 clocks o 2 clacks
@ & clocks [ 16 clocks
RESETEN (0 Paz i" IRESET
MRE ] Enable [ Dizable
NRHL (@ a2/fc e aifc
YOO ResetiRelzase Level ] NA(Power-on Reset) [ 272
& 350374 i 4,04, 2¢
IRC Frequency & 4hHz " 16MHz
- (" BMHz |
COBSO (o Option L Register
Customer ID(HEX) 0o
it 12 1 10 9 ] 7 f 5 4 3 > 1 ] Walue
Code Option Ward 0 | MBE 0 0 o o BN o i 1 0027
Code Option Ward 1 0 0 1 1 o o il i 0 A 2 o ¢ 0 0608
Cade Option Ward 2 a o 0 0 v | 0 i . 0 0 0 00&0

Sekil 3.1.2 UART Haberlesmesi uWRITTER Ayarlari

Bu ayarlamayi yaptiktan sonra “OK” tusuna basip programinizin “aop” uzantili
dosyasini olusturmus olursunuz. Daha sonra tekrar “open” sekmesinden “aop”
uzantili dosyayi secip “load” ve daha sonra “aotu” sekmelerinden programi
mikrodenetleyiciye yukleyebilirsiniz.
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3.2 HTerm
= HTerm 0.8.1beta ([=0(c3]
File Options View Help

port | com3 w[R] ewd{usz00 v paels  w| steplt | rerty[None v| [T Fow control
Rx| U.| Tx | U Count | O o | U.l Mewline at %_None v csr?;r‘:c::rs

[#lasci [JHex [Joec [Ein i | Save output E] [ lear at o : TIE:\:LIE:::N 0 : [ aukoscroll [T Show ervors :i:im
=

5999.?!15?..0:'3“.'???. Received Data

b & 10 &5 20 25 30 35 40 45 50 5k &0 65 70 75

Selection ()

Input control X
Input options

Clear transmitbed ascii [Hex [1Dec [1Bin Send on enker ;None |

toe S [ ]

Transmitted data b4

1 5 10 15 20 25 30 35 40 45 50 55 &0 65 70 75

History -f0f10 Mot connecked

HTerm, mikrodenetleyici ile bilgisayar arasinda haberlesmeyi saglayan bir
haberlesme araylizlidir. Programi agtiginizda yukaridaki gibi bir ekran
gelmektedir. Buradan boardin bagl oldugu portu secip ayarlari yaptiktan sonra
“connect” tusuna bastiginizda baglanti gerceklesecektir. Ayarlamalari su sekilde
yapmaniz gerekmektedir.
* Uart registerinizda ayarladiginiz Baud Rate seginiz.
» Gondereceginiz yada alacaginiz data boyutunu seciniz. Ornegin; 7-bit, 8-
bit
* Stop bitini seciniz ve eger ayarladiysaniz Parity bitini seciniz ayarl degilse
“none” de birakiniz.
Bu ayarlamalar yapildiktan sonra, aldiginiz datalari hangi formatta gormek
istiyorsaniz “clear received” butonunun yanindaki kutucuklardan bu
secimiyapabilirsiniz. Alinan datalar “received data” penceresine
yazilmaktadir. Bunlari silmek i¢in “clear received” butonuna basmalisiniz.
Ayni ayarlamalari data gondermek icin de yapabilirsiniz. Gondermek igin
sectiginiz datanin tipi belirledikten sonra “type” nin yanindaki bosluga datayi
yazip “ASend” butonuna basarak datayi gonderebilirsiniz. Gonderilen datalar
“Transmitted Data” kismina yazilmaktadir.
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4. Ornek Yazilimlar

Yazdigimiz 6rnek programlarda “EM78F668N.h” headeri bulunmaktadir.
Bu program, ek olarak dosyalarda bulunmaktadir. Projeleri olusturdugunuz
klasoriin icine bu header dosyasini kopyalayip projenize header olarak
ekleyebilirsiniz. Ayrica bu isimle bir header dosyasi olusturarak bu dosyanin
icindekileri oraya kopyalayabilirsiniz.

4.1 Led Yak-Sonduir

//led yakip sondiirme programi

#include "EM78F668N.h"

//mikroislemci ayarlari

#define DISI() _asm{disi}

#define ENI() _asm{eni}

#define WDTC() _asm{wdtc}

#define NOP() _asm{nop}

#define SLEP() _asm{slep}

//P73 pininin tanimlanmasi

#define LED P73

//delay'in alt fonksiyonu (bu fonksiyonu header olarak da yazabilirsiniz.)

void DelayMs(unsigned char x) {
unsigned char say,i;
for(say=0; say<x; say++) {

for(i=0; i<100; i++) {

NOP();
}
}
}
void main(void)
{
P7CR=0b10000100; // port control register (1:INPUT, 0:OUTPUT)
while(1) { //while(1) programi sonsuz dongtiye sokar.
LED=1; //led yak
DelayMs(1000); //bekle(100ms)
LED=0; //led sondir
DelayMs(1000);
1
}

4.2 Kayan Led
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//kayan led programi
#include "EM78F668N.h"
//mikroislemci ayarlari
#define DISI() _asm{disi}
#define ENI() _asm{eni}
#define WDTC() _asm{wdtc}
#define NOP() _asm{nop}
#define SLEP() _asm{slep}
//led pinlerinin tanimlanmasi
#define LED1 P73
#define LED2 P75
#define LED3 P76
#define LED4 P74
//delay'in alt fonksiyonu (bu fonksiyonu header olarak da yazabilirsiniz.)
void DelayMs(unsigned char x) {
unsigned char say,i;
for(say=0; say<x; say++) {
for(i=0; i<100; i++) {
NOP(); } 1} }
void main(void)
{
P7CR=0b10000100; // port control register (1:INPUT, 0:0UTPUT)
while(1) { //while(1) programi sonsuz dongiye sokar.
LED4=0; //led sondir
LED1=1; //led yak
DelayMs(100); //bekle(100ms)
LED1=0;
LED2=1;
DelayMs(100);
LED2=0;
LED3=1;
DelayMs(100);
LED3=0;
LED4=1;
DelayMs(100);

4.3 Buton ile Led Kontrolii
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//button ile led kontroli
#include "EM78F668N.h"
//mikroislemci ayarlar
#define DISI() _asm{disi}
#define ENI() _asm{eni}
#define WDTC() _asm{wdtc}
#define NOP() _asm{nop}
#define SLEP() _asm{slep}
//button ve led pininin tanimlanmasi
#define BUTTON P60
#define LED1 P73
//delay fonksiyonu (bu fonksiyonu header olarak da yazabilirsiniz.)
void DelayMs(unsigned char x) {
unsigned char say,i;
for(say=0; say<x; say++) {
for(i=0; i<100; i++) {
NOP(); } }}
void main(void){
P7CR=0b11110111; // port control register (1:INPUT, 0:OUTPUT)
P6CR=0b00000001;

while(1) {
if(BUTTON==0) {
LED1=1;}
else {
LED1=0;
}
}

}
4.4 Buton ile Sirali Led Yakma
//button ile sirali led yakma
#include "EM78F668N.h"
//mikroislemci ayarlar
#define DISI() _asm{disi}
#define ENI() _asm{eni}
#define WDTC() _asm{wdtc}
#define NOP() _asm{nop}
#define SLEP() _asm{slep}
//button pini ve led pinlerinin tanimlanmasi
#define BUTTON1 P60
#define LED1 P73
#define LED2 P75
#define LED3 P76
#define LED4 P74
//delay fonksiyonu (bu fonksiyonu header olarak da yazabilirsiniz.)
void DelayMs(unsigned char x) {
unsigned char say,i;
for(say=0; say<x; say++) {
for(i=0; i<100; i++) {
NOP(); } } }
int s=0;
void main(void)
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4.5 Analog Trimpot ve Buzzer

DelayMs(200);

if(BUTTON1==0 && s==0) {
LED4=0;
LED1=1;

s++;}  /[s=s+1;

else if(BUTTON1==0 && s==1) {

LED1=0;
LED2=1;
S++; }
else if(BUTTON1==0 && s==2) {
LED2=0;
LED3=1;
S++; }
else if(BUTTON1==0 && s==3) {
LED3=0;
LED4=1;
s=0;
}

#include "EM78F668N.h"
//mikrodenetleyici ayarlari

#define
#define
#define
#define
#define

DISI() _asm{disi}

_asm{eni}

WDTC() _asm{wdtc}

_asm{nop}

SLEP() _asm{slep}

//buzzer'in pin tanimlamasi

#define BUZZER

P64

//trimpot ayarlarinin yapilmasi
#define AD_TRIMPOT 0b00100001 //port6 ADC olarak kullaniimaktadir. Son 3 bit bagli olan pini

//g6stermektedir.(001-61. Pin anlamina gelmektedir.)
//5. Bit ADPD'yi kontrol eder ve bu bitin 1 olmasi ADC'yi ¢alistirir.

//alt fonsiyonlarin tanimlanamsi
void AD_init(void);

void init(void);

ELAN DEMO BOARD V1.0 ‘

P7CR=0b10000100; // port control register (1:INPUT, 0:OUTPUT)
P6CR=0b00000001;
while(1) {
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unsigned int AD_OKU(unsigned int);
unsigned int deger=0;

//alt fonsiyonlarin tanimlanamsi
void DelayMs(unsigned char x)

{
unsigned char say,i;
//WDTC();
for(say=0;say<x;say++){
for(i=0;i<100;i++){
NOP(); }
}
}
//ADC baslangi¢ fonksiyonu
void AD_init()
{
ADICL = 0b00000010; //analog input select register
}
//Baslangic ayarlarinin yapilmasi
void init()
{
DISI();
WDTC();
OMCR=0b10111110; //mode select
P6CR=0b11100011;
AD_init();
}
unsigned int AD_OKU( unsigned int CH )
{
ADCR1=CH; //AD control register
ADRUN=1; //AD conversation starts
while(ADRUN==1);
return ADDH;
}
void main()
{
init();
while(1)
{

unsigned int deger=0;
deger=AD_OKU(AD_TRIMPQT); //trimpottan deger okuma
if(deger >= 125)

{
BUZZER=1;
DelayMs(deger);
BUZZER=0;
DelayMs(deger);

}

else

BUZZER=0;
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}
}

4.6 Analog LDR
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//Analog LDR
#include "EM78F668N.h"

#define DISI() _asmf{disi}
#define ENI() _asm{eni}
#define WDTC() _asm{wdtc}
#define NOP() _asm{nop}
#define SLEP() _asm{slep}

#define BUZZER P64
#define LED1 P73

#define LED2 P75

#define LED3 P76

#define LED4 P74

#define AD_LDR 0b00100110

void AD_init(void);

void init(void);

unsigned int AD_OKU(unsigned int);
unsigned int deger=0;

void DelayMs(unsigned char x)

{
unsigned char say,i;
//WDTC();
for(say=0;say<x;say++){

for(i=0;i<100;i++){
NOP(); }

}

}

void AD_init()

{
ADICL = 0b01000000; //analog input select register

}

void init()

{
DISK();
WDTC();
OMCR=0b10111110; //mode select
P6CR=0b11100011;
P7CR=0b10000111;
AD_init();

}

unsigned int AD_OKU( unsigned int CH )




}

ADCR1=CH;
ADRUN=1;
while(ADRUN==1);
return ADDH;

void main() {
init();
while(1){

}

}

unsigned int deger=0;

deger=AD_OKU(AD_LDR);

LED1=1; LED2=1; LED3=1; LED4=1;

if(deger>100) {

LED1=0; LED2=0; LED3=0; LED4=0;

BUZZER=1;

DelayMs(deger);

BUZZER=0;
DelayMs(deger);}

4.7 Analog NTC

//Analog NTC
#include "EM78F668N.h"

#define DISI() _asm{disi}
#define ENI() _asm{eni}
#define WDTC() _asm{wdtc}
#define NOP() _asm{nop}
#define SLEP() _asm{slep}
#define BUZZER

#define LED1 P73
#define LED2 P75
#define LED3 P76
#define LED4 P74
#define AD_LDR 0b00100101

void AD_init(void);

void init(void);

unsigned int AD_OKU(unsigned int);
unsigned int deger=0;

void DelayMs(unsigned char x)

P64
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{
unsigned char say,i;
//WDTC();
for(say=0;say<x;say++){
for(i=0;i<100;i++){
NOP(); }
}
}
void AD_init()
{
ADICL = 0b00100000;
}
void init()
{
DISI();
WDTC();
OMCR=0b10111110; //mode select
P6CR=0b11100011;
P7CR=0b10000111;
AD_init();
}
unsigned int AD_OKU( unsigned int CH )
{
ADCR1=CH;
ADRUN=1;
while(ADRUN==1);
return ADDH,;
}
void main() {
init();
while(1){
unsigned int deger=0;
deger=AD_OKU(AD_LDR);
LED1=1; LED2=1; LED3=1; LED4=1;
if(deger>100) {
LED1=0; LED2=0; LED3=0; LED4=0;
BUZZER=1;
DelayMs(deger);
BUZZER=0;
DelayMs(deger);}
}
}

4.8 Papirs Sensor

ELAN DEMO BOARD V1.0 ‘
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//PaPIRS Sensor
#include "EM78F668N.h"

#define DISI() _asm{disi}
#define ENI() _asm{eni}
#define WDTC() _asm{wdtc}
#define NOP() _asm{nop}
#define SLEP() _asm{slep}

#define BUZZER P64
#define LED1 P73

#define LED2 P75

#define LED3 P76

#define LED4 P74

#define PIR P72

void init(void);
unsigned int deger=0;

void DelayMs(unsigned char x)

{
unsigned char say,i;
//WDTC();
for(say=0;say<x;say++){
for(i=0;i<100;i++){
NOP(); }
}
}
void init()
{
DISI();
WDTC();
OMCR=0b10111110; //mode select
P6CR=0b11100011;
P7CR=0b10000100;
}
void main() {
init();
while(1) {

unsigned int deger=0;
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if(PIR==1) {
LED1=1; LED2=1; LED3=1; LED4=1;
BUZZER=1;
DelayMs(100);
BUZZER=0;
DelayMs(100); }
else {
LED1=0; LED2=0; LED3=0; LED4=0;
}

4.9 Trimpot ile PWM Degisimi
//Trimpot ile PWM Degisimi
#include "EM78F668N.h"

#define DISI() _asm{disi}
#define ENI() _asm{eni}
#define WDTC() _asm{wdtc}
#define _nop_ () _asm{nop}
#define SLEP() _asm{slep}

#define AD_TRIMPOT 0b00100001
void AD_init(void);

void init(void);

unsigned int AD_OKU(unsigned int);

void AD_init()
{
ADICL = 0b11100010; //analog input select register
}
void init()
{
DISI();
WDTC();
OMCR=0b10111110; //mode select
P6CR=0b11100011;
AD_init();
}

unsigned int AD_OKU( unsigned int CH )
{
ADCR1=CH;
ADRUN=1;
while(ADRUN==1); //
return ADDH;
}
void main() {
init();
while(1) {
unsigned int deger=0,deger2=0;

/!
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deger=AD_OKU(AD_TRIMPOT);
deger2=deger/5;

WDTC();

DISI();

TASS=1;

PRDxL=0X00; //PERIYOT LOW
TAPRDH=0X34; //PERIYOT HIGHT
DTxL=0X00; //DUTY LOW
TADTH=deger2;//DUTY HIGH
TIMEN=0X01; //Timer A enable
TACR=0;

PWMER=0X01; //PWM A ENABLE

4.10 Analog Buton
//butondan analog okuma
#include "EM78F668N.h"
#define DISI() _asm{disi}
#define ENI() _asm{eni}
#define WDTC() _asm{wdtc}
#define NOP() _asm{nop}
#define SLEP() _asm{slep}
#define BUZZER P64

#define LED1 P73
#define LED2 P75
#define LED3 P76
#define LED4 P74

#define AD_BUTTON 0b00100111

void AD_init(void);

void init(void);

unsigned int AD_OKU(unsigned int);
unsigned int deger=0;

void DelayMs(unsigned char x)

{
unsigned char say,i;
//WDTC();
for(say=0;say<x;say++){
for(i=0;i<100;i++){
NOP(); }
}
}
void AD_init()
{
ADICL = 0b10000000;
}
void init()
{

ELAN DEMO BOARD V1.0 ‘
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DISI();

WDTC();

OMCR=0b10111110; //mode select
P6CR=0b11100011;

P7CR=0b10000111;

AD_init();
}
unsigned int AD_OKU( unsigned int CH )
{
ADCR1=CH;
ADRUN-=1;
while(ADRUN==1);
return ADDH;
}
void main()
{
init();
while(1)
{
unsigned int deger=0;
deger=AD_OKU(AD_BUTTON);
if ((deger>=58) & (deger<=70)) {
DelayMs(100);
LED2=0;LED3=0;LED1=1;LED4=0; }
else if (( deger >= 117 ) & ( deger <=133)) {
DelayMs(100);
LED1=0;LED3=0;LED2=1;LED4=0; }
else if (( deger >=0) & ( deger <= 25)) {
LED1=0;LED2=0;LED3=0;LED4=0;
BUZZER=1;
DelayMs(100);
BUZZER=0; }
else {
LED1=1;LED2=1;LED3=1;LED4=1; }
}
}

4.11 Oled OZDIiSAN

ELAN DEMO BOARD V1.0 ‘
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//OLED OZDISAN
ttinclude "EM78F668N.h"

#define DISI() _asm{disi}
#define ENI() _asm{eni}
#define WDTC() _asm{wdtc}
#define _nop_() _asm{nop}
#define SLEP() _asm{slep}

#define LCD_RS P50
#define LCD_RW P82
#define LCD_EN P53
#define LCD_D4 P54
#define LCD_D5 P55
#define LCD_D6 P56
#define LCD_D7 P57

void Writelns(unsigned char);
void WriteCmd(unsigned char);
void WriteData(unsigned char);
void Fullon(void);

void Initial_OLED(void);

void CheckBusy(void);

void init(void);
void DelayMs(unsigned char x)

{
unsigned char say,i;
//WDTC();
for(say=0;say<x;say++){
for(i=0;i<100;i++){
_nop_(); }

inti;

MY
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void main()
{

init();

Initial_OLED();

OZDISAN(); //alt programa girer
}

void init()
{
DISI();
WDTC();
OMCR=0b10111110; //mode select
P5CR=0b00000100;
P8CR=0b00001000;
}
void CheckBusy(void)
{
bit busy_f;
LCD_D4=1;
LCD_D5=1;
LCD_D6=1;
LCD_D7=1;
LCD_RS=0;
LCD_RW =1;
P5CR=0b10000100;
do
{
LCD_EN =1;
busy f=LCD_D7;
LCD_EN =0;
LCD_EN =1; //dummy read
LCD_EN =0;
_nop_();
twhile(busy_f);
P5CR=0b00000100;
}

void WriteCmd(unsigned char cmd)

{

unsigned char hins=cmd,lIns=cmd;

LCD_RS = 0;
LCD_RW = 0;
LCD_EN =0;

if (hIns & 0x10) LCD_D4=1;else LCD_D4=0;
if (hins & 0x20) LCD_D5=1;else LCD_D5=0;
if (hins & 0x40) LCD_D6=1;else LCD_D6=0;
if (hIns & 0x80) LCD_D7=1;else LCD_D7=0;

LCD_EN = 1; //1us
_nop_(); //1us
LCD_EN = 0; //1us

ELAN DEMO BOARD V1.0 ‘
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if ((IIns<<4
if ((IIns<<4
if ((IIns<<4
if ((IIns<<4

& 0x10) LCD_D4=1;else LCD_D4=0
& 0x20) LCD_D5=1;else LCD_D5=0;
0.
0

& 0x40) LCD_D6=1;else LCD_D6=
& 0x80) LCD_D7=1;else LCD_D7=

—_— — — —

LCD_EN=1; //1us
_hop_(); //1us
LCD_EN =0; //1us
CheckBusy();
}
void WriteData(unsigned char dat)
{
unsigned char hDat=dat,|Dat=dat,ara=0,ara2=0;
LCD_RS = 1;
LCD_RW =0;
LCD_EN=0;
if (hDat & 0x10) LCD_D4=1;else LCD_D4=0;
if (hDat & 0x20) LCD_D5=1;else LCD_D5=0;
if (hDat & 0x40) LCD_D6=1;else LCD_D6=0;
if (hDat & 0x80) LCD_D7=1;else LCD_D7=0;
LCD_EN=1;
_nop_();
LCD_EN =0;
if ((IDat<<4) & 0x10) LCD_D4=1;else LCD_D4=0;
if ((IDat<<4) & 0x20) LCD_D5=1;else LCD_D5=0;
if ((IDat<<4) & 0x40) LCD_D6=1;else LCD_D6=0;
if ((IDat<<4) & 0x80) LCD_D7=1;else LCD_D7=0;
LCD_EN=1;
_nop_();
LCD_EN =0;
CheckBusy();
}
void Fullon(void)
{

unsigned char i;

//First line address
WriteCmd(0x40);//Y
for(i = 0; i<100;i++)
WriteData(0xff);
//Second line address
WriteCmd(0x41);//Y
for(i = 0; i<100;i++)
WriteData(0xff);

ELAN DEMO BOARD V1.0 ‘
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}

void Writelns(unsigned char instruction)

{

LCD_RS = 0;
LCD_EN =0;
LCD_RW = 0;

if (instruction & 0x10) LCD_D4=1;else LCD_D4=
if (instruction & 0x20) LCD_D5=1;else LCD_D5=
if (instruction & 0x40) LCD_D6=1;else LCD_D6=
if (instruction & 0x80) LCD_D7=1;else LCD_D7=

LCD_EN =1; //1us
_nop_(); //1us
LCD_EN =0; //1us

void Initial_OLED(void)

{

}

/*need to set five "0x00" cmds*/
Writelns(0x00);
Writelns(0x00);
Writelns(0x00);
Writelns(0x00);
Writelns(0x00);

Writelns(0x20);//function set //do it only once

WriteCmd(0x28);//function set
WriteCmd(0x08);//display off
WriteCmd(0x06);//entry mode set

ELAN DEMO BOARD V1.0 ‘

WriteCmd(0x1f);//Graphic mode and internel power on (have to turn on the internel power
to get the best brightness)

WriteCmd(0x01);//clear display
WriteCmd(0x02);
WriteCmd(0x0c);//display on

//OZDISAN alt programi
void OZDISAN(void)

{

unsigned int i;
WriteCmd(0x40);
for(i=0;i<=9;i++) WriteData(0x00);
WriteData(0x00);
WriteData(0x10); //Logo
WriteData(0x30);
WriteData(0x70);
WriteData(0x70);
WriteData(0x70);
WriteData(0x7f);
WriteData(0x7e);
WriteData(0x3c);
WriteData(0x00);
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WriteData(0x3c);
WriteData(0x7e);
WriteData(0x7f);
WriteData(0x70);
WriteData(0x70);
WriteData(0x70);
WriteData(0x30);
WriteData(0x10);
WriteData(0x00);

WriteData(0x70); //O
WriteData(0x78);
WriteData(0xOc);
WriteData(0xOc);
WriteData(0xOc);
WriteData(0xOc);
WriteData(0xOc);
WriteData(0x78);
WriteData(0x70);
WriteData(0x00);

WriteData(0x0c); //Z
WriteData(0x0c);
WriteData(0x0c);
WriteData(0x0c);
WriteData(0x4c);
WriteData(0x6c);
WriteData(0x3c);
WriteData(0x1c);
WriteData(0x1c);
WriteData(0x00);

WriteData(0x7c); //D
WriteData(0x7c);
WriteData(0xOc);
WriteData(0xOc);
WriteData(0xOc);
WriteData(0x0c);
WriteData(0x0c);
WriteData(0x78);
WriteData(0x70);
WriteData(0x00);

WriteData(0xO0c); //i
WriteData(0x7d);
WriteData(0x7d);
WriteData(0x0c);
WriteData(0x00);

WriteData(0x18); //s

WriteData(0x3c);
WriteData(0x6c);
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WriteData(0x4c);
WriteData(0x0c);
WriteData(0x0c);
WriteData(0x0c);
WriteData(0x0c);
WriteData(0x00);

WriteData(0xb8); //a
WriteData(0xbc);
WriteData(0xOc);
WriteData(0xOc);
WriteData(0xOc);
WriteData(0xOc);
WriteData(0xbc);
WriteData(0xb8);
WriteData(0x00);

WriteData(0x7c); //n
WriteData(0x7c);
WriteData(0x30);
WriteData(0x60);
WriteData(0x40);
WriteData(0x00);
WriteData(0x00);
WriteData(0x7c);
WriteData(0x7c);

for(i=0;i<=9;i++) WriteData(0x00);

WriteCmd(0x41);
for(i=0;i<=9;i++) WriteData(0x00);
WriteData(0x04);
WriteData(0x06);
WriteData(0x07);
WriteData(0x07);
WriteData(0x07);
WriteData(0x7f);
WriteData(0x3f);
WriteData(Ox1e);
WriteData(0x00);

WriteData(0Ox1e);
WriteData(0x3f);
WriteData(0x7f);
WriteData(0x07);
WriteData(0x07);
WriteData(0x07);
WriteData(0x06);
WriteData(0x04);
WriteData(0x00);

WriteData(0x07); //6 alt
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WriteData(0x0f);
WriteData(0x18);
WriteData(0x18);
WriteData(0x18);
WriteData(0x18);
WriteData(0x18);
WriteData(0x0f);
WriteData(0x07);
WriteData(0x00);

WriteData(0x00);
WriteData(0Ox1c);
WriteData(Ox1e);
WriteData(0Ox1b);
WriteData(0x19);
WriteData(0x18);
WriteData(0x18);
WriteData(0x18);
WriteData(0x18);
WriteData(0x00); //z alt

WriteData(0x1f);
WriteData(0x1f);
WriteData(0x18);
WriteData(0x18);
WriteData(0x18);
WriteData(0x18);
WriteData(0x18);
WriteData(0xO0f);
WriteData(0x07);
WriteData(0x00); //d alt

WriteData(0x18); //i alt
WriteData(0x1f);
WriteData(0x1f);
WriteData(0x18);
WriteData(0x00);

WriteData(0x18); //s alt
WriteData(0x18);
WriteData(0x18);
WriteData(0x18);
WriteData(0x19);
WriteData(0x1b);
WriteData(Ox1e);
WriteData(0x0c);
WriteData(0x00);

WriteData(0x1f); //a alt
WriteData(0x1f);
WriteData(0x03);
WriteData(0x03);
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WriteData(0x03);
WriteData(0x03);
WriteData(0x1f);
WriteData(0x1f);
WriteData(0x00);

WriteData(0Ox1f); //n alt
WriteData(0x1f);
WriteData(0x00);
WriteData(0x00);
WriteData(0x00);
WriteData(0x01);
WriteData(0x03);
WriteData(0x1f);
WriteData(0x1f);

4.12 Oled MERHABA

DUNYA

- B B

=

//OLED "MERHABA DUNYYA"
#tinclude "EM78F668N.h"

#define DISI() _asm{disi}
#define ENI() _asm{eni}
#define WDTC() _asm{wdtc}
#define _nop_() _asm{nop}
#define SLEP() _asm{slep}

#define LCD_RS P50
#define LCD_RW P82
#define LCD_EN P53
#define LCD_D4 P54
#define LCD_D5 P55
#define LCD_D6 P56
#define LCD_D7 P57

void Writelns(unsigned char);
void WriteData(unsigned char);
void Initial_OLED(void);
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void CheckBusy(void);

void init(void);
void DelayMs(unsigned char x)

{
unsigned char say,i;
//WDTC();
for(say=0;say<x;say++){

for(i=0;i<100;i++){
_nop_(); }

}

}

void main()

{
init();
Initial_OLED();
MERHABADUNYA();

}

void init()

{
DISK();
WDTC();
OMCR=0b10111110; //mode select
P5CR=0b00000100;
P8CR=0b00001000;

}

void CheckBusy(void)
{

bit busy_f;

LCD_D4=1;

LCD_D5=1;

LCD_D6=1;

LCD_D7=1;

LCD_RS=0;

LCD_RW =1;

P5CR=0b10000100;

do

{
LCD_EN =1;
busy_f=LCD_D7,
LCD_EN =0;
LCD_EN =1; //dummy read
LCD_EN =0;
_nop_();

twhile(busy_f);

P5CR=0b00000100;
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}

void WriteCmd(unsigned char cmd)

{

unsigned char hins=cmd,lIns=cmd;
LCD_RS=0;

LCD_RW =0;

LCD_EN =0;

if (hIns & 0x10) LCD_D4=1;else LCD_D4=0;
if (hIns & 0x20) LCD_D5=1;else LCD_D5=0;
if (hIns & 0x40) LCD_D6=1;else LCD_D6=0;
if (hIns & 0x80) LCD_D7=1;else LCD_D7=0;

LCD_EN =1; //1us
_nop_(); //1us
LCD_EN =0; //1us

if ((IIns<<4) & 0x10) LCD_D4=1;else LCD_D4=0;
if ((IIns<<4) & 0x20) LCD_D5=1;else LCD_D5=0;
if ((IIns<<4) & 0x40) LCD_D6=1;else LCD_D6=0;

0

if ((IIns<<4) & 0x80) LCD_D7=1;else LCD_D7=

’

LCD_EN =1, //1us
_hop_(); //1us
LCD_EN =0; //1us
CheckBusy();

void WriteData(unsigned char dat)

{

unsigned char hDat=dat,|Dat=dat,ara=0,ara2=0;

LCD_RS = 1;
LCD_RW = 0;
LCD_EN =0;

if (hDat & 0x10) LCD_D4=1;else LCD_D4=0;
if (hDat & 0x20) LCD_D5=1;else LCD_D5=0;
if (hDat & 0x40) LCD_D6=1;else LCD_D6=0;
if (hDat & 0x80) LCD_D7=1;else LCD_D7=0;

LCD_EN = 1;

_hop_();

LCD_EN = 0;

if ((IDat<<4) & 0x10) LCD_D4=1;else LCD_D4=0;
if ((IDat<<4) & 0x20) LCD_D5=1;else LCD_D5=0;
if ((IDat<<4) & 0x40) LCD_D6=1;else LCD_D6=0;
if ((IDat<<4) & 0x80) LCD_D7=1;else LCD_D7=0;
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LCD_EN =1;
_nop_();

LCD_EN =0;
CheckBusy();

}

void Writelns(unsigned char instruction)

{
LCD_RS = 0;
LCD_EN =0;
LCD_RW =0;

if (instruction & 0x10) LCD_D4=1;else LCD_D4=0;
if (instruction & 0x20) LCD_D5=1;else LCD_D5=0;
if (instruction & 0x40) LCD_D6=1;else LCD_D6=0;
if (instruction & 0x80) LCD_D7=1;else LCD_D7=0;

LCD_EN =1; //1us

_hop_();
LCD_EN =0;

}

void Initial_OLED(void)

{
Writelns(0x00);
Writelns(0x00);
Writelns(0x00);
Writelns(0x00);
Writelns(0x00);

Writelns(0x20);//function set //do it only once
WriteCmd(0x28);//function set
WriteCmd(0x08);//display off
WriteCmd(0x06);//entry mode set

//1us
//1us
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WriteCmd(0x1f);//Graphic mode and internel power on (have to turn on the internel power

to get the best brightness)

WriteCmd(0x01);//clear display

WriteCmd(0x02);

WriteCmd(0x0c);//display on

}

void MERHABADUNYA(void) {
//MERHABADUNYA st

unsigned int i;
for(i=0; i<=11; i++) {

WriteData(0x00);

}

WriteData(0OxFOQ); //M UST

WriteData(0x60);
WriteData(0xCO0);
WriteData(0x60);
WriteData(0xFO0);
WriteData(0x00);

WriteData(0OxFO); //E UST
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WriteData(0x90);
WriteData(0x90);
WriteData(0x90);
WriteData(0x10);
WriteData(0x00);

WriteData(0xFO);
WriteData(0x90); //R UST
WriteData(0x90);
WriteData(0x90);
WriteData(0x60);
WriteData(0x00);

WriteData(0OxFQ); //H UST
WriteData(0x80);
WriteData(0x80);
WriteData(0x80);
WriteData(0xFO0);
WriteData(0x00);

WriteData(OxEQ); //A UST
WriteData(0x10);
WriteData(0x10);
WriteData(0x10);
WriteData(0xEQ);
WriteData(0x00);

WriteData(0OxF0); //B UST
WriteData(0x90);
WriteData(0x90);
WriteData(0x90);
WriteData(0x60);
WriteData(0x00);

WriteData(OxEQ); //A UST
WriteData(0x10);
WriteData(0x10);
WriteData(0x10);
WriteData(0xEQ);
WriteData(0x00);

WriteData(0x00);
WriteData(0x00);
WriteData(0x00);
WriteData(0x00);

WriteData(0OxFOQ); //D UST
WriteData(0x10);
WriteData(0x10);
WriteData(0x60);
WriteData(0xCO);
WriteData(0x00);
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WriteData(OxEQ); //U UST
WriteData(0x10);
WriteData(0x00);
WriteData(0x10);
WriteData(0xEQ);
WriteData(0x00);

WriteData(0OxFO); //N UST
WriteData(0x40);
WriteData(0x80);
WriteData(0x00);
WriteData(0xFO0);
WriteData(0x00);

WriteData(0OxFO); //N UST
WriteData(0x00);
WriteData(0x00);
WriteData(0x00);
WriteData(0xFO);
WriteData(0x00);

WriteData(OxEQ); //A UST
WriteData(0x10);
WriteData(0x10);
WriteData(0x10);
WriteData(0xEQ);
WriteData(0x00);

for(i=0; i<=23; i++) {
WriteData(0x00);
}

//ALT KISIM
WriteData(0x07); //M ALT
WriteData(0x00);
WriteData(0x01);
WriteData(0x00);
WriteData(0x07);
WriteData(0x00);

WriteData(0x07); //E ALT
WriteData(0x04);
WriteData(0x04);
WriteData(0x04);
WriteData(0x04);
WriteData(0x00);

WriteData(0x07); //R ALT
WriteData(0x00);
WriteData(0x01);
WriteData(0x02);
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WriteData(0x04);
WriteData(0x00);

WriteData(0x07); //H ALT
WriteData(0x00);
WriteData(0x00);
WriteData(0x00);
WriteData(0x07);
WriteData(0x00);

WriteData(0x07); //A ALT
WriteData(0x01);
WriteData(0x01);
WriteData(0x01);
WriteData(0x07);
WriteData(0x00);

WriteData(0x07); //B ALT
WriteData(0x04);
WriteData(0x04);
WriteData(0x04);
WriteData(0x03);
WriteData(0x00);

WriteData(0x07); //A ALT
WriteData(0x01);
WriteData(0x01);
WriteData(0x01);
WriteData(0x07);
WriteData(0x00);

WriteData(0x00);
WriteData(0x00);
WriteData(0x00);
WriteData(0x00);

WriteData(0x07); //D ALT
WriteData(0x04);
WriteData(0x04);
WriteData(0x06);
WriteData(0x03);
WriteData(0x00);

WriteData(0x07); //U ALT
WriteData(0x04);
WriteData(0x04);
WriteData(0x04);
WriteData(0x07);
WriteData(0x00);

WriteData(0x07); //N ALT
WriteData(0x00);
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WriteData(0x00);
WriteData(0x01);
WriteData(0x07);
WriteData(0x00);

WriteData(0x00);
WriteData(0x01);
WriteData(0x06);
WriteData(0x01);
WriteData(0x00);
WriteData(0x00);

WriteData(0x07);
WriteData(0x01);
WriteData(0x01);
WriteData(0x01);
WriteData(0x07);
WriteData(0x00);

//Y ALT

//AALT
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4.13 Buton ile Ses Kontrolu

//Button ile ses kontroll
#include "EM78F668N.h"
//mikrodenetleyici ayarlari
#define DISI() _asm{disi}

#define ENI()

_asmf{eni}

#define WDTC() _asm{wdtc}
#define NOP() _asm{nop}
#define SLEP() _asm{slep}
#define BUTTON1 P60

#define LED1
#define LED2
#define LED3
#define LED4
#define SES1
#define SES2

//delay fonksiyonu (bu fonksiyonu header olarak da yazabilirsiniz.)
void DelayMs(unsigned char x) {

P73
P75
P76
P74
P62
P63

unsigned char say,i;

for(say=0; say<x; say++) {
for(i=0; i<100; i++) {

NOP(); } }}
int s=0;

void main(void)

{
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P7CR=0b10000100; // port control register (1:INPUT, 0:OUTPUT)
P6CR=0b00001001;
while(1) {

DelayMs(300);
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if(BUTTON1==0 && s==0) {
P6CR=0b00001001;
SES1=1;
LED3=0;
LED1=1;

s++; ) //s=s+1;

else if(BUTTON1==0 && s==1) {
P6CR=0b00000101;
SES2=1;
LED1=0;
LED2=1;

S++; }

else if(BUTTON1==0 && s==2) {
P6CR=0b00000001;
SES1=1;
SES2=1;
LED2=0;
LED3=1;

s=0; }

4.14 Oled Harf
/* bu program harflerin tanimh oldugu programdir. C uzantili dosya olarak
kullanilmaktadir. Oled ile olusturdugunuz herhangi bir programda eger harf
kitiphanesine ihtiyaciniz varsa mevcut ¢ dosyaniza ek olarak yeni bir c dosyasi
olusturup bu programi oraya kopyalayabilirsiniz. */

void A_(void) //(A)
{

WriteData(0x7e);

WriteData(0x11);

WriteData(0x11);

WriteData(0x11);

WriteData(0x7e);

WriteData(0x00);
}
void B_(void) //(B)
{

WriteData(0x7F);

WriteData(0x49);

WriteData(0x49);

WriteData(0x49);

WriteData(0x36);

WriteData(0x00);
}
void C_(void) //(C)
{

WriteData(0x3E);
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WriteData(0x41);
WriteData(0x41);
WriteData(0x41);
WriteData(0x22);
WriteData(0x00);

}

void D_(void)

{
WriteData(0x7F);
WriteData(0x41);
WriteData(0x41);
WriteData(0x22);
WriteData(0Ox1c);
WriteData(0x00);

}

void E_(void)

{
WriteData(0x7F);
WriteData(0x49);
WriteData(0x49);
WriteData(0x49);
WriteData(0x41);
WriteData(0x00);

}

void F_(void)

{
WriteData(0x7F);
WriteData(0x09);
WriteData(0x09);
WriteData(0x09);
WriteData(0x01);
WriteData(0x00);

}

void G_(void)

{
WriteData(0x3e);
WriteData(0x41);
WriteData(0x49);
WriteData(0x49);
WriteData(0x7a);
WriteData(0x00);

}

void H_(void)

{
WriteData(0x7F);
WriteData(0x08);
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//(D)

//(E)

//(F)

//(G)

//(H)

49



WriteData(0x08);
WriteData(0x08);
WriteData(0x7F);
WriteData(0x00);

}

void |_(void)

{
WriteData(0x00);
WriteData(0x41);
WriteData(0x7F);
WriteData(0x41);
WriteData(0x00);
WriteData(0x00);

}

void J_(void)

{
WriteData(0x20);
WriteData(0x40);
WriteData(0x41);
WriteData(0x3f);
WriteData(0x01);
WriteData(0x00);

}

void K_(void)

{
WriteData(0x7f);
WriteData(0x08);
WriteData(0x14);
WriteData(0x22);
WriteData(0x41);
WriteData(0x00);

}

void L_(void)

{
WriteData(0x7F);
WriteData(0x40);
WriteData(0x40);
WriteData(0x40);
WriteData(0x40);
WriteData(0x00);

}

void M_(void)

{
WriteData(0x7F);
WriteData(0x02);
WriteData(0xOc);
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/(1)

/10)

//(K)

//(L)

/(M)
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WriteData(0x02);
WriteData(0x7f);
WriteData(0x00);

}

void N_(void)

{
WriteData(0x7F);
WriteData(0x04);
WriteData(0x08);
WriteData(0x10);
WriteData(0x7f);
WriteData(0x00);

}

void O_(void)

{
WriteData(0x3e);
WriteData(0x41);
WriteData(0x41);
WriteData(0x41);
WriteData(0x3e);
WriteData(0x00);

}

void P_(void)

{
WriteData(0x7f);
WriteData(0x09);
WriteData(0x09);
WriteData(0x09);
WriteData(0x06);
WriteData(0x00);

}

void R_(void)

{
WriteData(0x7f);
WriteData(0x09);
WriteData(0x19);
WriteData(0x29);
WriteData(0x46);
WriteData(0x00);

}

void S_(void)

{
WriteData(0x46);
WriteData(0x49);
WriteData(0x49);
WriteData(0x49);
WriteData(0x31);
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//(N)

//(0)

//(P)

//(R)

//(8)
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WriteData(0x00);
}

void T_(void)

{
WriteData(0x01);
WriteData(0x01);
WriteData(0x7f);
WriteData(0x01);
WriteData(0x01);
WriteData(0x00);

}

void U_(void)

{
WriteData(0x3f);
WriteData(0x40);
WriteData(0x40);
WriteData(0x40);
WriteData(0x3f);
WriteData(0x00);

}

void V_(void)

{
WriteData(0x1F);
WriteData(0x20);
WriteData(0x40);
WriteData(0x20);
WriteData(0x1f);
WriteData(0x00);

}

void Y_(void)

{
WriteData(0x07);
WriteData(0x08);
WriteData(0x70);
WriteData(0x08);
WriteData(0x07);
WriteData(0x00);

}

void Z_(void)

{
WriteData(0x61);
WriteData(0x51);
WriteData(0x49);
WriteData(0x45);
WriteData(0x43);
WriteData(0x00);
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/(M)

//(U)

/1(V)

/1Y)

/1(2)
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void CC_(void)

{
WriteData(0x3e);
WriteData(0x41);
WriteData(0xc1);
WriteData(0x41);
WriteData(0x22);
WriteData(0x00);

}

void Il_(void)

{
WriteData(0x00);
WriteData(0x44);
WriteData(0x7d);
WriteData(0x44);
WriteData(0x00);
WriteData(0x00);

}

void OO_(void)

{
WriteData(0x38);
WriteData(0x45);
WriteData(0x44);
WriteData(0x45);
WriteData(0x38);
WriteData(0x00);

}

void SS_(void)

{
WriteData(0x46);
WriteData(0xc9);
WriteData(0xc9);
WriteData(0x49);
WriteData(0x31);
WriteData(0x00);

}

void UU_(void)

{
WriteData(0x3c);
WriteData(0x41);
WriteData(0x40);
WriteData(0x41);
WriteData(0x3c);
WriteData(0x00);
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/1(Q)

/1(0)

/1(0)

/1(8)

//(0)

53



ELAN DEMO BOARD V1.0 ‘

/* bu programi yikledikten sonra sadece programinizin main kisminda bu alt
programlari ¢agirabilirsiniz. Mesela void main { UU_(); } yazarsaniz ekrana U
harfini yazmis olursunuz. */

4.15 Oled Buton ile Harf Hareketi

//Button ile OLED LCD Harf Hareket ettirme
//Buuton 1-saga hareket, Button2 Yukari asagi hareket
#include "EM78F668N.h"

#define DISI() _asm{disi}
#define ENI() _asm{eni}
#define WDTC() _asm{wdtc}
#define _nop_() _asm{nop}
#define SLEP() _asm{slep}

#define LCD_RS P50
#define LCD_RW P82
#define LCD_EN P53
#define LCD_D4 P54
#define LCD_D5 P55
#define LCD_D6 P56
#define LCD_D7 P57

t#tdefine BUTTON1 P60
t#tdefine BUTTON2 P77
t#tdefine BUTTON3 P83

void Writelns(unsigned char);
void WriteCmd(unsigned char);
void WriteData(unsigned char);
void Fullon(void);

void Initial_OLED(void);

void CheckBusy(void);

void init(void);
void DelayMs(unsigned char x)

{

unsigned char say,i;
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//WDTC();
for(say=0;say<x;say++){
for(i=0;i<100;i++){

_nop_(); }
}
}
int i=0;
void main()
{
P6CR=0b11100011;
P7CR=0b10000100;
P8CR=0b00001000;
init();
Initial_OLED();
A_();
while(1){
DelayMs(500); //hizli ise arttirarak yavaslatabilirsiniz.
if(BUTTON1==0) {
WriteCmd(0x01); //LCD yi temizle
A_(); //Ayaz
}
else if(BUTTON2==0 & i==0) {
WriteCmd(0x41); //Alt satira geg
i++;
}
else if(BUTTON2==0 & i==1) {
WriteCmd(0x40); //ust satira geg
i=0;
}
}
}
void init()
{
DISI();
WDTC();
OMCR=0b10111110; //mode select

P5CR=0b00000100;



}

P8CR=0b00001000;

void CheckBusy(void)

{

}

bit busy_f;

LCD_D4=1;

LCD_D5=1;

LCD_D6=1;

LCD_D7=1;

LCD_RS =0;

LCD_RW = 1;

P5CR=0b10000100;

do

{
LCD_EN =1;
busy f=LCD_D7;
LCD_EN =0;
LCD_EN =1; //dummy read
LCD_EN =0;
_nop_{();

twhile(busy_f);

P5CR=0b00000100;

void WriteCmd(unsigned char cmd)

{

unsigned char hins=cmd,lIns=cmd;

LCD_RS = 0;
LCD_RW =0;
LCD_EN = 0;

if (hIns & 0x10) LCD_D4=1;else LCD_D4=0;
if (hins & 0x20) LCD_D5=1;else LCD_D5=0;
if (hIns & 0x40) LCD_D6=1;else LCD_D6=0;
if (hIns & 0x80) LCD_D7=1;else LCD_D7=0;

LCD_EN =1; //1us
_nop_(); //1us
LCD_EN =0; //1us

if ((IIns<<4) & 0x10) LCD_D4=1;else LCD_D4=0;
if ((IIns<<4) & 0x20) LCD_D5=1;else LCD_D5=0;
if ((IIns<<4) & 0x40) LCD_D6=1;else LCD_D6=0;
if ((IIns<<4) & 0x80) LCD_D7=1;else LCD_D7=0;
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LCD_EN =1; //1us
_nop_{(); //1us
LCD_EN =0; //1us
CheckBusy();
}
void WriteData(unsigned char dat)
{
unsigned char hDat=dat,|IDat=dat,ara=0,ara2=0;
LCD_RS=1;
LCD_RW =0;
LCD_EN =0;
if (hDat & 0x10) LCD_D4=1;else LCD_D4=0;
if (hDat & 0x20) LCD_D5=1;else LCD_D5=0;
if (hDat & 0x40) LCD_D6=1;else LCD_D6=0;
if (hDat & 0x80) LCD_D7=1;else LCD_D7=0;
LCD_EN=1;
_nop_{();
LCD_EN =0;
if ((IDat<<4) & 0x10) LCD_D4=1;else LCD_D4=0;
if ((IDat<<4) & 0x20) LCD_D5=1;else LCD_D5=0;
if ((IDat<<4) & 0x40) LCD_D6=1;else LCD_D6=0;
if ((IDat<<4) & 0x80) LCD_D7=1;else LCD_D7=0;
LCD_EN =1;
_nop_{();
LCD_EN =0;
CheckBusy();
}
void Fullon(void)
{

unsigned char i;

//First line address
WriteCmd(0x40);//Y
for(i = 0; i<100;i++)
WriteData(0xff);
//Second line address
WriteCmd(0x41);//Y
for(i = 0; i<100;i++)
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WriteData(0xff);

}

void Writelns(unsigned char instruction)

{
LCD_RS = 0;
LCD_EN =0;
LCD_RW =0;
if (instruction & 0x10) LCD_D4=1;else LCD_D4=0;
if (instruction & 0x20) LCD_D5=1;else LCD_D5=0;
if (instruction & 0x40) LCD_D6=1;else LCD_D6=0;
if (instruction & 0x80) LCD_D7=1;else LCD_D7=0;
LCD_EN=1; //1us
_nop_(); //1us
LCD_EN =0; //1us

}

void Initial_OLED(void)
{

/*need to set five "0x00" cmds*/

Writelns(0x00);

Writelns(0x00);

Writelns(0x00);

Writelns(0x00);

Writelns(0x00);

Writelns(0x20);//set DDRAM Address

WriteCmd(0x28);//set CGRAM Address

WriteCmd(0x08);//display off

WriteCmd(0x06);//entry mode set

WriteCmd(0x1f);//Graphic mode and internel power on (have to turn on the internel power
to get the best brightness)

WriteCmd(0x01);//clear display

WriteCmd(0x02);

WriteCmd(0x0c);//display on

/*Ana programimiza bir ek program daha yapmamiz gerekmektedir. Eger dosyamiz proje dosyamiz
icerisinde varsa “Source Files”’e sag tiklayip “Add files” dedikten sonra dosyayi ekleyebiliriz. Ama
mevcut degilse, “File” sekmesine basarak yeni bir c uzantili dosya olusruracagiz. Bu dosyaya “harf”
ismini vermemizde fayda var. Clink{ harflerimiz bu dosyada yliklii olacaktir. Bos sayfayi goriince harf
dodlarini kopyalayip, oraya yapistirilyoruz ve “Rebuild All” ‘a basiyoruz. */

4.16 Oled Button Harf Se¢imi
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/*Bu programda button1 ile harf secerken buton2 ile harf se¢cimimizi yaptiktan sonra da saga gider.
Eger sola da gitmesini istiyorsaniz if(BUTTON3==0) { yatay=yatay-0x06; i=0; } kodunu ekleyebilirsiniz.

*/
//Button harf secimi,
#include "EM78F668N.h"

#define DISI() _asm{disi}
#define ENI() _asm{eni}
#define WDTC() _asm{wdtc}
#define _nop_() _asm{nop}
#define SLEP() _asm{slep}

#define LCD_RS P50
#define LCD_RW P82
#define LCD_EN P53
#define LCD_D4 P54
#define LCD_D5 P55
#define LCD_D6 P56
#define LCD_D7 P57

#define BUTTON1 P60
#define BUTTON2 P77
#define BUTTON3 P83

void Writelns(unsigned char);
void WriteCmd(unsigned char);
void WriteData(unsigned char);
void Fullon(void);

void Initial_OLED(void);

void CheckBusy(void);

void init(void);
void DelayMs(unsigned char x)
{
unsigned char say,i;
//WDTC();
for(say=0;say<x;say++){
for(i=0;i<100;i++){
_nop_(); }

int i=0;
int s=0;
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int yatay=0x80; //0x80 lcd nin ilk satirini temsil etmektedir. Bu sayiyi arttirararak lcd satur hareketi

saglanir
void main(){
init();

Initial_OLED();
while(1) {

DelayMs(500); //butonun algilamasi icin bekliyoruz

if(BUTTON1==0 & i==0) {
WriteCmd(yatay);
A_();

i++; }

else if(BUTTON1==0 & i==1) {
WriteCmd(yatay);
B_();

i++; }

else if(BUTTON1==0 & i==2) {
WriteCmd(yatay);
C_()

i++; }

else if(BUTTON1==0 & i==3) {
WriteCmd(yatay);
cc_();

i++; }

else if(BUTTON1==0 & i==4) {
WriteCmd(yatay);
D_();

i++; }

else if(BUTTON1==0 & i==5) {
WriteCmd(yatay);
E_();

i++; }

else if(BUTTON1==0 & i==6) {
WriteCmd(yatay);
F_();

i++; }

else if(BUTTON1==0 & i==7) {
WriteCmd(yatay);
G_();

i++; }

else if(BUTTON1==0 & i==8) {
WriteCmd(yatay);
H_();

i++; }

else if(BUTTON1==0 & i==9) {
WriteCmd(yatay);
1_();

i++; }

else if(BUTTON1==0 & i==10) {
WriteCmd(yatay);
_();

i++; }

else if(BUTTON1==0 & i==11) {
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WriteCmd(yatay);
0

i++; }

else if(BUTTON1==0 & i==12) {
WriteCmd(yatay);
K_();

i++; }

else if(BUTTON1==0 & i==13) {
WriteCmd(yatay);
L_();

i++; }

else if(BUTTON1==0 & i==14) {
WriteCmd(yatay);
M_();

i++; }

else if(BUTTON1==0 & i==15) {
WriteCmd(yatay);
N_();

i++; }

else if(BUTTON1==0 & i==16) {
WriteCmd(yatay);
o_()

i++; }

else if(BUTTON1==0 & i==17) {
WriteCmd(yatay);
00_();

i++; }

else if(BUTTON1==0 & i==18) {
WriteCmd(yatay);
P_();

i++; }

else if(BUTTON1==0 & i==19) {
WriteCmd(yatay);
R_();

i++; }

else if(BUTTON1==0 & i==20) {
WriteCmd(yatay);
S_();

i++; }

else if(BUTTON1==0 & i==21) {
WriteCmd(yatay);
SS_();

i++; }

else if(BUTTON1==0 & i==22) {
WriteCmd(yatay);
T_();

i++; }

else if(BUTTON1==0 & i==23) {
WriteCmd(yatay);
u_();

i++; }

else if(BUTTON1==0 & i==24) {
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}

WriteCmd(yatay);
uu_();

i++; }

else if(BUTTON1==0 & i==25) {
WriteCmd(yatay);
v_();

i++; }

else if(BUTTON1==0 & i==26) {
WriteCmd(yatay);
v_();

i++; }

else if(BUTTON1==0 & i==27) {
WriteCmd(yatay);
Z_();

i=0; }

else if(BUTTON2==0) {
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yatay=yatay+0x06; // Harfler 5 karakter ve bir bosluktan olustugundan 6
karakter olarak hareket ediyoruz.

i=0;}
}

void init()

{

}

DISI();
WDTC();

OMCR=0b10111110; //mode select

P5CR=0b00000100;
P8CR=0b00001000;
P6CR=0b11100011;
P7CR=0b10000100;

void CheckBusy(void)

{

bit busy_f;
LCD_D4=1;
LCD_D5=1;
LCD_D6=1;
LCD_D7=1;
LCD_RS =0;
LCD_RW=1;
P5CR=0b10000100;
do
{
LCD_EN=1;
busy_f=LCD_D7,
LCD_EN =0;

LCD_EN =1; //dummy read

LCD_EN =0;

_nop_{();
twhile(busy_f);



}

P5CR=0b00000100;

void WriteCmd(unsigned char cmd)

{

}

unsigned char hins=cmd,lIns=cmd;

LCD_RS = 0;
LCD_RW = 0;
LCD_EN =0;

if (hIns & 0x10) LCD_D4=1;else LCD_D4=0;
if (hIns & 0x20) LCD_D5=1;else LCD_D5=0;
if (hIns & 0x40) LCD_D6=1;else LCD_D6=0;
if (hIns & 0x80) LCD_D7=1;else LCD_D7=0;

LCD_EN =1; //1us

_nop_(); //1us
LCD_EN = 0; //1us

if ((IIns<<4
if ((IIns<<4
if ((IIns<<4
if ((IIns<<4

’

& 0x10) LCD_D4=1;else LCD_D4=0;
& 0x20) LCD_D5=1;else LCD_D5=0;
0.
0

& 0x40) LCD_D6=1;else LCD_D6=
& 0x80) LCD_D7=1;else LCD_D7

’

—_— — — —

’

LCD_EN =1, //1us
_hop_(); //1us
LCD_EN =0; //1us
CheckBusy();

void WriteData(unsigned char dat)

{

unsigned char hDat=dat,|Dat=dat,ara=0,ara2=0;

LCD_RS = 1;
LCD_RW =0;
LCD_EN = 0;

if (hDat & 0x10) LCD_D4=1;else LCD_D4=0;
if (hDat & 0x20) LCD_D5=1;else LCD_D5=0;
if (hDat & 0x40) LCD_D6=1;else LCD_D6=0;
if (hDat & 0x80) LCD_D7=1;else LCD_D7=0;

LCD_EN = 1;

_hop_();

LCD_EN = 0;

if ((IDat<<4) & 0x10) LCD_D4=1;else LCD_D4=0;
if ((IDat<<4) & 0x20) LCD_D5=1;else LCD_D5=0;
if ((IDat<<4) & 0x40) LCD_D6=1;else LCD_D6=0;
if ((IDat<<4) & 0x80) LCD_D7=1;else LCD_D7=0;
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}

LCD_EN =1;
_nop_();

LCD_EN =0;
CheckBusy();

void Fullon(void)

{

}

unsigned char i;

//First line address
WriteCmd(0x40);//Y
for(i = 0; i<100;i++)
WriteData(0xff);
//Second line address
WriteCmd(0x41);//Y
for(i = 0; i<100;i++)
WriteData(0xff);

void Writelns(unsigned char instruction)

{

LCD_RS=0;
LCD_EN =0;
LCD_RW =0;
if (instruction & 0x10) LCD_D4=1;else LCD_D4=0;
if (instruction & 0x20) LCD_D5=1;else LCD_D5=0;
) 0;
0

if (instruction & 0x40) LCD_D6=1;else LCD_D6=
if (instruction & 0x80) LCD_D7=1;else LCD_D7=

’

’

LCD_EN =1; //1us
_nop_(); //1us
LCD_EN =0; //1us

void Initial_OLED(void)

{

/*need to set five "0x00" cmds*/
Writelns(0x00);

Writelns(0x00);

Writelns(0x00);

Writelns(0x00);

Writelns(0x00);

Writelns(0x20);//set DDRAM Address
WriteCmd(0x28);//set CGRAM Address
WriteCmd(0x08);//display off
WriteCmd(0x06);//entry mode set
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WriteCmd(0x1f);//Graphic mode and internel power on (have to turn on the internel power
to get the best brightness)

WriteCmd(0x01);//clear display
WriteCmd(0x02);
WriteCmd(0x0c);//display on
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}

/* lcd ayarlarini datasheeti inceleyerek degistirebilirsiniz. WriteCmd(0x80) ve bu hexa sayidan daha
bilyiik sayilar. Xkoordinati boyunca konumu, WriteCmd(0x40) ve WriteCmd(0x41) y koordinati
boyunca konumu gosterir. X ekseninde 100 karakter konumu varken y ekseninde 2 konum vardir.
Clnkid LCD 100*16 karakterdir ve veriler 8-bit olarak yazdirilmaktadir. Yukaridaki programa ek olarak
harf.c dosyasini eklemeniz gerekmektedir. Eger boyle bir dosya yoksa yeni bir dosya agip asagidaki
programi oraya kopyalayin. Programa ek olarak “EM78F668N.h" header dosyasini eklemeniz
gerekmektedir. Bu dosyada mikrodenetleyici ile ilgili ayarlar bulunmaktadir. Bu dosyayi eklemek igin
Header Files’e sag tiklayin ve dosyayi ekleyin. Eger mevcut degilse bu isimle yeni bir dosya olusturun
ve hedef belgenin icindekileri oraya kopyalayin. */

4.17 LDR UART Data
//LDR den alinan datayi seri port uart haberlesmesi ile gonderiyoruz
#include "EM78F668N.h"
#define DISI() _asm{disi}
#define ENI() _asm{eni}
#define WDTC() _asm{wdtc}
#define NOP() _asm{nop}
#define SLEP() _asm{slep}

#define LED1 P73

#define TX P51

#define RX P52

#define AD_LDR 0b00100110 //analog pin P66, analog pinler Port60 ta bulunmaktadir.

void UART _init(void);
unsigned int AD_OKU(unsigned int);
void AD_init(void);

void DelayMs(unsigned char x)

{
unsigned char say,i;
//WDTC();
for(say=0;say<x;say++){
for(i=0;i<100;i++){
NOP(); }
}
}
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void main(void) {
UART _init(); //UART register ayarlari
AD_init(); //ADC register ayarlari
P5CR=0b00000100;
P7CR=0b11110111;

while(1) {

URTD=AD_OKU(AD_LDR);
URS=0b11000000;
ISR2=0b00000000;
URCR1=0b10100011;
LED1=0;
}
}
void UART _init() {
URCR1=0b10100010;
URCR2=0b00100001;
URS=0b11000000;
IMR2=0b00000111;
ISR2=0b00000000;

}

void AD_init()

{
ADICL = 0b01000000;

}

unsigned int AD_OKU( unsigned int CH )

{
ADCR1=CH;
ADRUN=1;
while(ADRUN==1);
return ADDH;

}

4.18 UART RX

//uart haberlesme gonderilen datayi test etme, ledin yanip yanmadigini kontrol ederek test
#include "EM78F668N.h"

#define DISI() _asm{disi}

#define ENI() _asm{eni}

#define WDTC() _asm{wdtc}

#define NOP() _asm{nop}

#define SLEP() _asm{slep}

#define LED1 P73
t#define TX P51
t#define RX P52

void UART _init(void);
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void DelayMs(unsigned char x)
{
unsigned char say,i;
//WDTC();
for(say=0;say<x;say++){
for(i=0;i<100;i++){
NOP(); }

void main(void) {
UART _init(); //UART register ayarlari
P5CR=0b00000100;
P7CR=0b11110111;

while(1) {

URS=0b11000001;
ISR2=0b00000000;
URCR1=0b10100010;
LED1=0;
if(URRD==0b10101010) {
LED1=1;}}}
void UART _init() {
URCR1=0b10100010;
URCR2=0b00100001;
URS=0b11000000;
IMR2=0b00000111;
ISR2=0b00000000;

4.19 Grafik Oled
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#include "EM78F668N.h"

#define DISI() _asm{disi}
#define ENI() _asm{eni}
#define WDTC() _asm{wdtc}
#define _nop () _asm{nop}
#define SLEP() _asm{slep}

#define LCD_RS P50
#define LCD_RW P82
#define LCD_EN P53
#define LCD_D4 P54
#define LCD_D5 P55
#define LCD_D6 P56
#define LCD_D7 P57

void Writelns(unsigned char);
void WriteCmd(unsigned char);
void WriteData(unsigned char);
void Fullon(void);

void Initial_OLED(void);

void CheckBusy(void);

void init(void);
void DelayMs(unsigned char x)
{
unsigned char say,i;
//WDTC();
for(say=0;say<x;say++){
for(i=0;i<200;i++){

_nop_(); }

}

}

void main()

{
init();
Initial_OLED();
aglayanyuz();
WriteData(0x00);
ev();
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}

WriteData(0x00);
araba();
WriteData(0x00);
gulenyuz();

void init()

{

}

DISI();

WDTC();
OMCR=0b10111110;
P5CR=0b00000100;
P8CR=0b00001000;

//mode select

void CheckBusy(void)

{

}

bit busy_f;

LCD_D4=1;

LCD_D5=1;

LCD_D6=1;

LCD_D7=1;

LCD_RS=0;

LCD_RW =1;

P5CR=0b10000100;

do

{
LCD_EN =1;
busy_f=LCD_D7,
LCD_EN =0;
LCD_EN =1; //dummy read
LCD_EN =0;
_nop_();

twhile(busy_f);

P5CR=0b00000100;

void WriteCmd(unsigned char cmd)

{

unsigned char hins=cmd,lIns=cmd;

LCD_RS = 0;
LCD_RW = 0;
LCD_EN =0;

if (hins & 0x10) LCD_D4=1;else LCD_D4=0;
if (hins & 0x20) LCD_D5=1;else LCD_D5=0;
if (hins & 0x40) LCD_D6=1;else LCD_D6=0;
if (hins & 0x80) LCD_D7=1;else LCD_D7=0;

LCD_EN = 1; //1us
_nop_(); //1us
LCD_EN = 0; //1us

if ((lIns<<4) & 0x10) LCD_D4=1;else LCD_D4=0;
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if ((IIns<<4) & 0x20) LCD_D5=1;else LCD_D5=0;
if ((IIns<<4) & 0x40) LCD_D6=1;else LCD_D6=0;
if ((IIns<<4) & 0x80) LCD_D7=1;else LCD_D7=0;

LCD_EN =1, //1us
_nop_{(); //1us
LCD_EN =0; //1us
CheckBusy();

}
void WriteData(unsigned char dat)

{
unsigned char hDat=dat,|Dat=dat,ara=0,ara2=0;

LCD_RS = 1;
LCD_RW =0;
LCD_EN =0;

if (hDat & 0x10) LCD_D4=1;else LCD_D4=0;
if (hDat & 0x20) LCD_D5=1;else LCD_D5=0;
if (hDat & 0x40) LCD_D6=1;else LCD_D6=0;
if (hDat & 0x80) LCD_D7=1;else LCD_D7=0;

LCD_EN = 1;

_hop_();

LCD_EN = 0;

if ((IDat<<4) & 0x10) LCD_D4=1;else LCD_D4=0;
if ((IDat<<4) & 0x20) LCD_D5=1;else LCD_D5=0;
if ((IDat<<4) & 0x40) LCD_D6=1;else LCD_D6=0;
i ((IDat<<4) & 0x80) LCD_D7=1;else LCD_D7=0;

LCD_EN=1;
_nop_{();

LCD_EN =0;
CheckBusy();

}

void Fullon(void)

{

unsigned char i;

//First line address
WriteCmd(0x40);//Y
for(i = 0; i<100;i++)
WriteData(0xff);
//Second line address
WriteCmd(0x41);//Y
for(i = 0; i<100;i++)
WriteData(0xff);

}

void Writelns(unsigned char instruction)



LCD_RS=0;
LCD_EN =0;
LCD_RW =0;
if (instruction & 0x10) LCD_D4=1;else LCD_D4=0;
if (instruction & 0x20) LCD_D5=1;else LCD_D5=0;
) 0;
0

if (instruction & 0x40) LCD_D6=1;else LCD_D6=
if (instruction & 0x80) LCD_D7=1;else LCD_D7=

’

’

LCD_EN =1; //1us
_nop_(); //1us
LCD_EN =0; //1us

void Initial_OLED(void)

{

}

/*need to set five "0x00" cmds*/
Writelns(0x00);

Writelns(0x00);

Writelns(0x00);

Writelns(0x00);

Writelns(0x00);

Writelns(0x20);//function set //do it only once
WriteCmd(0x28);//function set
WriteCmd(0x08);//display off
WriteCmd(0x06);//entry mode set
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WriteCmd(0x1f);//Graphic mode and internel power on (have to turn on the internel power
to get the best brightness)

WriteCmd(0x01);//clear display
WriteCmd(0x02);
WriteCmd(0x0c);//display on

/*Grafikleri harf gibi farkli dosyada saklayabilirsiniz. Kullanacaginiz zaman programin mevcut c
dosyasina yeni bir ¢ dosyasi ekleyerek oraya yazabilirsiniz. Bu sekilde daha kulay kullanim saglanmis

olur. */

void gulenyuz(void) {
unsigned int i;

for(i=0;

WriteData(0x18);
WriteData(Ox7E);
WriteData(OxFF);
WriteData(OxFB);
WriteData(OxEB);
WriteData(0OxDB);
WriteData(0xBB);
i<5; i++) {
WriteData(OxBF);
}
WriteData(OxDB);
WriteData(OxEB);
WriteData(0OxFB);
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WriteData(OxFF);
WriteData(Ox7E);
WriteData(0x18);

}

void aglayanyuz(void) {

unsigned int i;
WriteData(0x18);
WriteData(0Ox7E);
WriteData(OxFF);
WriteData(OxFB);
WriteData(OxBB);
WriteData(OxDB);
WriteData(OxEB);

for(i=0; i<5; i++) {
WriteData(OxEF);
}
WriteData(OxEB);

WriteData(0OxDB);
WriteData(0xBB);
WriteData(OxFB);
WriteData(OxFF);
WriteData(Ox7E);
WriteData(0x18);
}

void ev(void) {

WriteData(0x20);
WriteData(0xFO0);
WriteData(0OxF8);
WriteData(0xDC);
WriteData(OxFE);
WriteData(OxBF);
WriteData(OxFE);
WriteData(0xDC);
WriteData(0xF8);
WriteData(0xFO);
WriteData(0x20);

}

void araba(void) {

WriteData(0x38);
WriteData(0x38);
WriteData(0x38);
WriteData(0x7C);
WriteData(OxFE);
WriteData(OxFF);
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WriteData(OxFF);
WriteData(0x73);
WriteData(0x33);
WriteData(0x33);
WriteData(0x3F);
WriteData(0x3F);
WriteData(0x33);
WriteData(0x33);
WriteData(0x73);
WriteData(OxFF);
WriteData(OxFF);
WriteData(OxFE);
WriteData(0x7C);
WriteData(0x38);
WriteData(0x38);
WriteData(0x38);

}
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