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OZET

Bu tez c¢alismasinda ana ve uygulama devre kartlarindan olusan, 8086

mikroiglemcili genel amacl bir egitim seti tasarim1 ve gergeklenmesi hedeflenmistir.

Kullanici, set tizerindeki uygulama kart1 yardimiyla bir ¢ok uygulamay1 kolayca
yapabilmektedir. Bu uygulamalar; sinyallerin sayisaldan (dijitalden) analoga ve
analogdan sayisala (dijitale) ¢evrilebilmesi, LCD’ye yazi yazdirma, sicaklik 6l¢iimii,
motor hiz kontrolii, motor yon kontrolii, sayisal motor hiz kontrolii, adim (step) motor

kontroli ve role kontroludiir.

Genel amacli egitim setinin monitor programi1 JLANTONAKOS un kitabindan
alinarak sisteme uyarlanmistir[1]. Monitdr programi bilgisayarin hyper terminal

programi iizerinden ¢alistirtlmaktadir.

Gergeklestirilen genel amacli 8086/8088 16-bitlik mikroislemci egitim seti ile
bir ¢cok uygulama yapilabilmektedir. Bilgisayarda assembler dilinde yazilan .ASM
uzantili programlar bir 8086 derleyicisi yardimiyla .HEX formatina g¢evrildikten sonra

seri port iizerinden egitim setinin RAM’ine yiiklenerek calistirilabilmektedir.

Genel amacl set bilgisayarla RS232 seri portu iizerinde 38.400 baud rate hizinda

seri olarak haberlesmektedir.

Kullanilan elemanlarin yapilart ve calismalar ilerleyen bdoliimlerde ayrintili

olarak anlatilmaktadir.



SUMMARY

In this thesis, an education set, consisting of main and application boards

with 8086 microprocessor, design and production is targeted.

The user can execute many applications with the aid of the application
board. These applications contain conversion of signals from digital to analog and
from analog to digital signals, writing out to LCD panel, temperature
measurement, motor speed control, motor direction control, digital motor speed

control, step motor control and relay control.

Monitoring program of the education set was taken from

J.ANTONAKOS’s book[1]. Monitoring program works on the hyper terminal.

This 8086/8088 16-bit microprocessor education set can perform many
operations. After conversion of assembler language programs with .ASM
extension to programs with .HEX extension, programs can be executed by loading

through serial port to the RAM of the education set.

Developed set communicates with a computer over RS232 with 38400 baud

rate. The used components’ structures and operations are given in detail.
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1. GIRiS

Bu tez caligmasinda, 8086 mikroiglemcili  bir egitim seti tasarlanip
gerceklestirilmistir.  Egitim seti kullanicilara, program yazacaklari ve programlarini
deneyebilecekleri bir ortam saglamaktadir.  Egitim deney setinde 8086/8088
mikroiglemcisi kullanilmistir. 8086/8088 mikroislemcisi bundan sonra ortaya ¢ikan
80286, 80386 gibi mikroislemcilerle uyumludur. Bu nedenle 8086/8088
mikroislemcisinin 6grenilmesi, daha sonra piyasaya ¢ikan iist seviyedeki CPU’larin

ogrenilmesinde kolaylik saglayacaktir.

Genel amagl egitim setinde 2 adet 32 KByte RAM, 1 adet 32 KByte EPROM, 3
adet 74LS373 tek yonlii 8 bitlik tutucu (latch), 2 adet ve 74LS245 cift yonlii 8 bitlik
data alic1 verici, 1 adet 8251 seri haberlesme , 2 adet 82C55 PIA , 1 adet 8259 kesme
(interrupt handler), 1 adet 8288 yol kontrol (bus controller), 1 adet 8284 saat frekans
(timer), 2 adet 74L.S138 kod ¢6ziicii entegreleri bulunmaktadir .

Ayrica uygulama kart1 lizerinde ise; 1 adet 2X16 karakter LCD, 1 adet LM35
sicaklik sensorii, 2 adet role, 1 adet ADC0804 analog sayisal doniistiiriicii, 1 adet

DACO0808 sayisal analog doniistiiriicii, tus takimi, mikrofon ve ses anfisi bulunmaktadir.



2. EGITIM SETi DONANIMI

2.1 8086 Mikroislemci

8086 CPU MN MODE (MAX MODE)

GNDEL « ~ «d0viC

ADI4 M2 «» 39 ADIS

ADIZ N3 = + IS ALG/S3

ADI2 W4 = = 3TALT/S4

ADIL BS == + J6MALS/SS

ADI0 W6 += -+ 35MAL9/56

ADI N7 == + 3 BHEAZ

ADS M8 = -« 330 MN/MX

ADTH9 «= + 3WRD -
ADG W10« «3pHold  (RQGID)
ADS W11 = + 30 HLDA (RQCT)
AD4 W12 4+ +200WE_  (LOCK)
AD3 W13+ + 280 (32)
AD2 H1d «+= + LR (1)
AD1 15w » 6 DEN {50}
ADO 164+ + 2WALE.  (QS0)
NMI B17 4 + MEINTA  (Q51)
INTR B{18+ «+30TEST

(LE f19+ «+2I0READY

GND H20 =+ «+21@RESET

Sekil 2.1 8086/8088 Mikroislemcinin Genel Yapisi

o 8086: 16-bit mikroislemci 16-bit veri yolu ( data bus)’na sahiptir.

o 8088: 16-bit mikroislemci 8-bit veri yolu ( data bus)’na sahiptir.

o Her ikisi de 5V ile beslenir.

o 80C86/80C88: CMOS versiyonlart 10mA besleme akimi ve -40 - 225degF
caligma sicakligina sahiptir.

e 8086/8088 mikroislemci minimum ve maksimum mod olmak tiizere iki farkli
modda caligabilmektedir. 8086/8088 mikroigslemcinin 33 numarali bacagi
topraga baglanirsa, islemci maksimum modda, 5 volta baglanirsa minimum

modda calisir (TRIEBEL, 1997).



2.2 Yol Kontrol Sinyallerinin Uretilmesi

Tasarladigimiz genel amagli egitim seti maksimum modda c¢aligmaktadir.
Mikroislemci maksimum modda calisirken, yol kontrol sinyallerinin {iiretilmesi igin
islemciye 8288 yol kontrol entegresi baglanir. Sekil 2.2°de goriildiigii gibi 8086
islemciden ¢ikan SO, S1 ve S2 sinyalleri 8288 yol kontrol entegresine girer. 8288 yol

kontrol entegresi de =~ MRDC, MWTC, IORC, IOWC ve ALE gibi kontrol

sinyallerini {iretir (TRIEBEL, 1997). Uretilen bu kontrol sinyalleri bellege ve cevre

birimlerine baglanarak kullanilmistir.

22844 CLE i
5 MHz
MRDC
CLE —-
30 -
Ll I ——
21 2223 TOL
»  ECNTREOL
g —* JORC
R086/2088
WMIKROISLEMCT »
— IOWC
————» NTA
» DT/R
» ALE
» DEMN

Sekil 2.2 Yol Kontrol Sinyallerinin Uretilmesi



2.3 8086 Mikroislemci icin Saat Frekansinin Uretilmesi

8086/8088 mikroislemcinin 5 MHz, 8 MHz ve 10 MHz saat frekanslarinda
calisan modelleri bulunmaktadir.  Genel amagli egitim setinde kullandigimiz
mikroislemci 5 MHz saat frekanslarinda ¢alismaktadir. 5 MHz’lik saat frekansi Sekil
2.3°de goriildiigii gibi 8284A saat frekans entegresi tarafindan iiretilmektedir. 8284A
saat frekans entegresi 8086/8088 mikroislemcisi i¢in gelistirilmistir. 8284A entegresi,
X1 ve X2 uglarina baglanan kristal frekansini iice bolerek CLK ¢ikisinda verir.
Baglanan kristal 15 MHz ise, CLK c¢ikisinda 15/3=5 MHz saat frekansi elde edilir ve bu
¢ikis mikroislemcinin CLK girisine verilir (MAZIDI, 2003).

B086/8088
MIEROISLEMCT
15MHz [ ] X1
— o 5 MHz o o
S Ixe  mEsET » LESET
82844
SAAT URETICE
RES
5
100K
1194148
1

10uF

Sekil 2.3 8086 Mikroislemcinin Saat Frekansinin Uretilmesi



2.4 8086 Mikroislemcinin Resetlenmesi

8086/8088 mikroislemcinin en 6nemli girislerinden biride RESET girisidir.
RESET sinyali 8284A saat frekans liretici entegresi tarafindan tiretilmektedir. Bu giris
4 saat (clock) periyodu boyunca sayisal 1 (lojik 1) olursa mikroislemci kendini resetler.
Mikroiglemci resetlendigi zaman bellekte FFFFOh ger¢ek adresine ziplar ve bu adresten
itibaren komutlar1 ¢alistirmaya baglar ve IF bayragin sifirlar. Bellekte FFFFOh
adresine yazilan bir FAR JMP komutu yardimiyla program EPROM icersinde istenilen
bir adrese dallandirilir ve program bu adresten itibaren ¢alismaya baslar. Genel amacl
egitim setinde kullandigimiz EPROM 32 Kbyte oldugu i¢in 8086/8088’in RESET
adresi 07FFOh olmaktadir. Bu adrese JMP 100’{in makine kodu karsilig1 olan EA 00 01
00 OE yazilir. Sistem resetlendiginde, program 07FFOh adresine atlar, buradan da
0100h adresine atlanarak programin bu adresten itibaren ¢aligmasi saglanir. Bu durum

Sekil 2.4’de gosterilmistir (ANTONAKOS, 1999).

EPRCM
0000k
— - |0100k
T |RESET
«— | |RESET
4— | |RESET

»(7FF0L  |EA 000100 0F

ﬂ ATLAMA (TMFE 0100h)

Sekil 2.4 8086 Mikroislemcinin Resetlenmesi



2.5 Adres Yolarmnin ve Veri Yollarinin Ayrilmasi

8086’da 16-bit, 8088’de 8-bit adres ve veri yollar ortaktir (multiplexed). Ayrica
bazi durum ve adres yollar1 da ortaktir. Bu yollarin ayrilmasi gerekir. Genel amaclh
egitim setinde adres yollarin1 ayirmak i¢in 3 adet 74L.S373 tek yonlii 8 bitlik tutucu, veri
yollarin1 ayirmak icin ise 2 adet 74LS245 ¢ift yonlii 8 bitlik data alict verici entegresi
kullanilmistir.  Sekil 2.5’de de goriildiigii gibi adres yollarin1 ayirmak i¢in 8288 yol
kontrol entegresinin irettigi ALE (Address Latch Enable) sinyali ve veri yolarini
ayirmak icin ise 8288 yol kontrol entegresinin tirettigi DEN (Data Bus Enable) ve DT/R

(Data Transmit/Receive) sinyalleri kullanilir.

ALE (Address Latch Enable) sinyali sayisal 1(lojik 1) oldugunda, islemcinin

adres/data yolunda bir hafiza veya I/O cihazinin adres bilgisi bulunmaktadir.

DT/R (Data Transmit/Receive) sinyali sayisal 1 (lojik 1) oldugunda,
mikroiglemcinin digartya veri yollamakta (yazmakta) oldugu ve sayisal 0 (lojik 0)

oldugundaysa disaridan veri aldig1 (okudugu) anlasilmaktadir.

DEN (Data Bus Enable) sinyali harici veri yolu buffer’larii aktif etmede
kullanilmaktadir (TRIEBEL, 1997).



Do-I7 245 I'g ‘“4 p| 245 DaE-D 15
: 1]
d
> 373
AdAT =7z \]'—l/ l45-A7 %5
B086 -y

DR

_Al%AIQ

Y

373

g — DT/ R

M,Ei

Sekil 2.5 Adres ve Veri Yolarinin Ayrilmasi

2.6 Hafiza Birimlerinin Organizasyonu

Egitim setinde 2 adet 32 KByte RAM, 1 adet 32 KByte EPROM kullanilmaistir.
RAM olarak 43256 32 Kbyte x 8 bit SRAM ve EPROM olarak ise 27C256 32 Kbyte x
8 bit EPROM secilmistir. Bununla ilgili hafiza haritalar1 Tablo 1, Sekil 2.6 ve Sekil

2.7°de ayrintili olarak goriilmektedir. A7 Ajs Ajs 74LS138 kod ¢dziicli giris uclaridir.

Bu giris uc degerlerine gore secilen cikis lojik 0 diger cikislar lojik 1 olur. Ornegin 000
giris icin RAM 1 girisi lojik 0, 001 i¢in RAM 2 girisi lojik O olur.

Tablo 2.1 Adres Kod Coziicii Baglantisi

Ay fas Aas

0 0 0 EAML]

0 0 1 EADbL 2

0 1 0 Eosta

0 1 1 EBogta

1 0 0 EBogta

1 0 1 EBEogta

1 1 0 Eosta

1 1 1 EFPEChi 1




FFFFFH Bosta

3FFFFH 32 Kbyte
38000H 8 bit EPROM

Bosta
OFFFFH 32 Kbyte
08000H 8 bit RAM 2
07FFFH 32 Kbyte
00000H 8 bit RAM 1

Sekil 2.6 Bellek Haritasi

43256 43256
_ 0 Rbyte | — 3 Kbyte
CEr ™ pme1 | CEM Rano
7E 7E [
AlS Y0 0F [ OF
:]_
A6 R 415138 Y1
Al7 7D
COZUCT )
YT CE | 07056
EPROM T (3289)
32 KByte g

R MRDC' (3288)

Sekil 2.7 Belleklerin Adreslenmesi



2.6.1 Cevre Birimlerinin Hafiza Organizasyonu

Cevre birimlerini adreslemek i¢in algak degerlikli A7-Ao 8 adres hatt1 kullanilir.
8 adres hatt1 ile 256 tane g¢evre birimi adreslenebilir. Tablo 2.2, Tablo 2.3 ve Sekil

2.8’de goriildiigi gibi egitim seti tizerindeki ¢cevre birimleri adreslenerek baglanmistir.

Tablo 2.2 Cevre Birimleri Bellek Adresleri

Adres | Agiklama

00h 8255-1 Parallel Giris/Cikis Birimi (Cevrebirimi Kart1)

20h 8255-2 Parallel Giris/Cikis Birimi (Cevrebirimi Kart1)

40h 8251  Seri Haberlesme birimi (Cevrebirimi Karti)

60h 74F374-Buzzer ve LED Kontrol

80h 8259  Programlanabilir Kesme Denetleyicisi (Cevrebirimi Karti)

AOh 8254  Zamanlayici Birimi (Cevrebirimi Kart1)

BOh | Bosta

COh |Bosta

DOh |Bosta

EOh |Bosta

Tablo 2.3 Sistemin Giris/Cikis Uzay1

Ay By As Ay Ay A A A
0 0 0 0 0 0 0 0 8255-1
0 0 1 0 0 0 0 0 B8255-2
0 1 0 0 0 0 0 0 8251
0 1 1 0 0 0 0 0 74F374
1 0 0 0 0 0 0 0 8259
1 0 1 0 0 0 0 0 8254




FAEE 4 2254

TUTUCU SAAT _
=5 ARETTCT 8251 SERI
== HABERLESME
» CF
60h AOh 4
40n| O0Oh| 8255-1PLa
P & > EF
A6 P 415138 |
AT KCD
cozucT ] 20h | 82552 PLa
it B
8259
EESME
80hl ) o5

Sekil 2.8 Cevre Birimlerine Ait Kod Coziicii Devresi

8255, 8251, 8259 ve 8254 c¢evre birimlerinin kullanilabilmeleri ig¢in

programlanmalar1 gerekir. Bu elemanlara ait alt adresler CS ve elmana dogrudan bagl
adres baglantilarina gore belirlenir (TRIEBEL, 1997). Tablo 2.4, Tablo 2.5, Tablo 2.6,
Tablo 2.7 ve Tablo 2.8’de 8255-1/2, 8254, 8251 ve 8259 ait alt adreslemeler yapilmistir.

Tablo 2.4 8255-1 Alt Adres Tablosu

8255-1 igin Ar | Ae As | Aa ]| Az | A2 A | Ae
FPORT A 0 0 0 0 0 0 0 0
FPORT B 0 0 0 0 0 0 0 1
FPORT 0 0 0 0 0 0 1 0
K ontrol FPortu | O 0 0] 0 0 0 1 1

Tablo 2.5 8251 Alt Adres Tablosu

28251 igin A A As | Aa Az | Az A Ao
Data Reqgister (O 1 o |a 0 0 0 0
Controld Status

] 1 ] ] ] ] ] 1
R edister




Tablo 2.6 8255-2 Alt Adres Tablosu

8255-2 igin Ar |As |As [Aa | As [Az [A1 | Ac
FPORT A 0 0 1 o g 0 0 0
FPORT B n n 1 0 ] n n 1
FPORT C 0 0 1 0 0 0 1 0
Fontrol Portu |0 0 1 o g 0 il 1
Tablo 2.7 8254 Alt Adres Tablosu
8254 igin Ay | As | As A | Az (A2 | A1 |Aae
CCOUNTER O 1 ] 1 0 ] ] ] ]
COUNTER 1 1 0 1 ] ) iy 0 1
COUNTER 2 1 £ 1 ] 2 1y 1 -
Kontrol Portu 1 0 1 ] 0 0 1 1
Tablo 2.8 8259 Alt Adres Tablosu
8259 in;in AT |AB | AS 1AL A2 |AZ AT |AD
[y 1 0] 0 0 C 0 0] 0
[V WA W (1 ] ] ] ] ] 0 1
O 2 OV 3R 1 8] i o] o o 8] o
I 1 ] ] ] ] ] 0 1




2.7 Programlanabilir Cevre Birimi 8255 ile Giris/Cikis

8255 genis bir kullanim alam1 olan, c¢ogu mikroislemcili sistemlerde
kullanilabilen programlanabilir, genel amagl paralel I/O birimidir. Egitim setinde 2
adet 8255 PIA entegresi kullanilmistir. 8255’in Port A , port B ve port C olmak iizere 3
adet 8-bit paralel portu bulunmaktadir. Uygulamalarin fazla olmasi nedeniyle 8255’in
ayni portlart bazen girise bazen ¢ikisa programlanabilmektedir. Bu sebepten dolayr her
uygulama programinin basinda 8255 programlanmistir. Sekil 2.9°da 8255’lerin ana ve

uygulama kartlar1 arasinda nasil baglandigi ayrintili olarak goriilmektedir.

ANAKART UYGULAMA KARTI
| po7 —
PAO-PAT
8255-1 P14 DB40 K| 1 DB40
SOKET SOKET
PBO-PB7 [ > <
PCOPCI =
PCABCT | ﬁ
8254 (OUTZ)
—{pop7 | J
PAOPAT :D
8255-2 PIA DB-40 | A1 N[ DB40
SOKET [“\——,| SOKET
PBOPBT [
PCO-PCT [
8259 E

Sekil 2.9 8255 PIA Entegrelerinin Ana ve Uygulama Kart Baglantilar



2.8 8254 Zamanlayic1 / Sayic1 Entegresi

8254 Zaman gecikmeleri elde etmek, gercek zaman saati, tek darbe iireteci, kare
dalga iireteci olarak zamanlayic1 veya sayici olarak kullanilan bir tiim devredir. 8254
bir birinden bagimsiz 3 tane sayaca (counter) sahiptir. Her biri, giris frekansini 1 ile

65536 arasinda degisen bir sayiya bolecek sekilde programlanabilir.

Egitim setin 8254 entegresinin OUT2 (sayag 2) c¢ikist kullanilmistir. 8254’{in
clk0, clkl ve clk2 girislerine 8284A’nin PCLK c¢ikisindaki 2.4576 MHz’lik sinyal
uygulanmistir. Bununla ilgili ayrintili bilgi Sekil 2.10°da gortildiigii gibidir. OUT2

cikisinda elde edilen kare dalganin frekansi

2.4576.MHz

Cikis Frekansi=— -
Bolen(Desimal)

esitligi ile hesaplanmaktadir. Bolen =FFFFh=65535 alindiginda OUT?2 c¢ikisindaki kare
dalganin frekans1 37.5 Hz olmaktadir. Elde edilen bu kare dalga ses tiretmek ve A3955
PWM (Pulse Width Modulation) entegresi ile DC motorlarin tork ve hiz kontroliinii

saglamak amaciyla kullanilir.

Lot CLEOD
» CILE1
.| cLE:=
o 2254
GEMNEL &M aCLT
— SAAT TRETICE
OTITO -
OTTT 1 "
OTIT2
BoB4M
-
PCOLE 2.4576 D= A3Z9SS PWLI

Sekil 2.10 8254 Giris ve Cikis Sinyalleri



2.9 8259 Programlanabilir Kesme Yoneticisi

Programlanabilir kesme yoneticisi olarak 8259 entegresi kullanilmaktadir. Bu

entegre sekiz kesme girisi i¢in kullanilabilmektedir (MAZIDI, 2003).

Sekil 2.11°de goriildiigii gibi 8259’un kesme girisleri IDC40 konnektorii ile
uygulama kart1 iizerindeki 74L.S244 entegresine bagli tuslara baglanmistir. Bu tuslara
basilarak yapay kesmeler iiretilmektedir. 8259 port adresleri
A7 As As A4 A3 A2 A1 Ao

1 0 0 O X X X 0 Kod ¢oziicliniin Y5 ¢ikisi 8259°u segmektedir.

1 0 0 O 0 0 0 O —80h ICW1

I 0 0 O 0 0 0 1 —8lh ICW2,ICW3,ICW4
I 0 0 O 0 0 0 O —80h OCW2,0CW3

1 0 0 O 0 0 0 1 —8lh OCWI1

ICW Portlarina Girilecek Kontrol Degerleri;

ICW1—13h
ICW2—08h IRO0’1n baslangic degeri
ICW3—0%h
8250 la— TRO Bosta
Do-D7 KESME - IR1 8251
la— TR2 8254
A5 » -] - TR3
A6 —w T4LS138 [0 - :
AT — ECoD 1. 80h - IR7
STITOT [ > —
cozZUCT [ =5
T - TATA
10 K
FALS 244 :
- 1 10 K — - 5 T
- Al — | =
- — 1 —
| -
- TS AS .

Sekil 2.11 8259 Giris ve Cikis Sinyalleri



2.10 8251 Senkron/Asenkron Seri Iletisim Birimi

8251 Entegresi hem senkron, hem asenkron caligabilen bir seri iletisim birimidir.
Sekil 2.12°de goriildiigii gibi bilgisayar ile egitim seti bu birim iizerinden seri olarak

iletisim saglamaktadir.

8251 Entegresi seri iletisim i¢in dis kaynaktan bir baud rate saat sinyali kullanir.
Bu sinyal 8284A entegresinin PCLK c¢ikisindaki sinyalin SLN393 iki adet sayici
entegresi yardimiyla dorde bdliinmesi sonucu elde edili. PCLK c¢ikis frekansi
2.4576Mhz ‘dir. Sekil 2.12°de goriildiigii gibi, ikinci SLN393 sayici entegresinin
cikisindaki saat frekans1 614.4Khz (2.4576Mhz /4=614.4Khz) KHz olmaktadir. Egitim
setinin ilk agilis1 aninda yapilan ¢evre birimi ayarlamalarinda 8251 bu 614.4Khz’lik
sinyali 16’ya bolecek sekilde programlanir. Boylece 8251°in transmitter ve receiver

baud rate’i 614.4Khz /16= 38400 baud olmaktadir.

8251 entegresinin TxD (Transmit Data) ve RxD (Receive Data) sinyalleri TTL
seviyesindedir. 8251 entegresinin bu sinyallerini PC’nin RS232 portundaki TxD ve
RxD sinyallerine baglayabilmek i¢in araya TTL ve RS232 sinyal seviyelerini
bagdastiran bir MAX232 entegresi konulmustur. Bu entegrenin 6zelligi ilave bir
besleme girisi kullanmadan +5V ‘tan +9V ve -9V iiretmesidir. Bdylece ilave gii¢ girisi

kullanilmas1 gerekmemektedir.

Akis denetimi uygulamalari i¢in TxD ve RxD ‘nin yanisira CTS ve RTS, giris /
cikislar1 da ICL232 entegresine iletilmistir. Burada dikkat edilmesi gereken nokta,
8251’in CTS c¢ikisinin diisiik seviyede olmasinin gerekmesidir. Aksi halde sistemden
disariya veri gonderilemez. Bu yiizden egitim setiyle yapilacak seri iletisimde, ya akis
denetimi kullanilmali (Setin RTS’si bilgisayarin CTS ucuna, Bilgisayarin CTS’si setin
RTS ucuna baglanarak) ya da kendi RTS ¢ikist CTS girigsine baglanarak sahte bir akis

denetimi (loopback) uygulanmali.



Egitim seti ile bilgisayarin haberlesmesinde diger gerekli ayarlar, 8 veri biti, 2

stop biti ve parite yok seklindedir (§N2).

7413393 7415393
" savICT " savict
1.2288 MHz 614.4 KH=
—_ —_— —
RXCi l TXC Tim
— RIOUT
MWAI232
2 45760 Hz » IR
PCLE
8251 SERI —
CLE HABERLESME i
14.7456/3 WMHz
82844 g p—
RXD

Sekil 2.12 8251 Seri Haberlesme Baglantisi

2.11 RS232 Standard

Giliniimiizde RS232 en yaygin kullanilan seri /O arabirim standardidir. Bu
standart TTL lojik ailesinden ¢ok Onceleri belirlendigi i¢in giris ve c¢ikis voltaj
seviyeleri TTL uyumlu degildir. RS232 de lojik 1 -3V ile —25V arasinda lojik 0 +3V ile
+25V arasinda tanimlanir, -3V ile +3V arasi tanimsizdir. Bu yiizden herhangi RS232
cihazim1 bir mikroislemci-tabanli sisteme baglamak i¢in MCI1488, MCI1489 veya
MAX232 gibi voltaj ¢eviricileri kullanilir.Bu tiim devreler hat siiriiciileri/alicilar1 (Line

Driver/Receiver) olarak adlandirilir.



+’IE |I‘-_-.I|
ST a2l clef—. C+ 1 16 LJWCC
P v+ CJGHD
R IR S 0[] (] TRIOUT
N wiN CIREII
190 Py, M2
] f} . o "™ e
R5232 ] - e v Y- [ CJTRIN
< TROUT RN
Mo " REIN [ 3 g CIRE20UT
Jls

Sekil 2.13 MAX-232 Devresi

Cikislart TTL seviyesindedir bunu RS232 sinyal seviyesin doniistiirmek
gerekmektedir. Bu sistemde bu islem icin MAX232 entegresi kullanilmistir. Bu
entegrenin Ozelligi ilave bir besleme girisi kullanmadan +5V’tan +9V ve -9V

iretmesidir. Boylece ilave giic girisi kullanilmasi gerekmemektedir.

Egitim setinde DB-9 seri I/O seri baglant1 standardi kullanilmistir. Sekil 2.14°de

goriildiigli gibi bilgisayarin seri portunun yanmamasi i¢in araya 4.7 Kohm’luk direng

baglanmistir.
13
RE232 TN 4 47 K 47K > RE232 IN
2251
[ MAX 232 MAX 232
14
RS232 0UT [ 3 R523200T
BILGISAT AR
EGITIM SETI
GID 5

Sekil 2.14 Egitim Seti Ile Bilgisayar Arasindaki Seri Haberlesme Baglantisi



2.12 Hyper Terminal Program

Hyper Terminal Programi, bilgisayar ile 8251 seri haberlesmesini saglayan
programdir. Program agildiktan sonra Sekil 2.15°de goriildiigii gibi bir baglant1 isimi

girilmelidir.

Baijlanti T arum 7| =] I

o =i Yeni Baglant

B aglanti igin bir ad girip bir zimge segin:
ad:
|erc:ar']

Simge:

Sekil 2.15 Hyper Terminal Program Baglanti Tanim

Daha sonra, olusturulan verilen isimdeki icon tiklanarak baglant1 yapilacak PC
seri portu segilir (bakiniz Sekil 2.16). Burada egitim setinin seri port soketi hangi PC

seri portuna baglanmis ise o seri port se¢ilmelidir.

Cevirmek. istediginiz telefon numarazinin avnntilanm girin:

Olke kodu: [ Tiirkipe (200 =l
Alan kodu: 324
Telefon I

B adlarurken

Eullanilacak: Dogrudan Cornd

Tamam I iptal I

Sekil 2.16 Hyper Terminal Program Baglan Ayar



En sonunda, Sekil 2.17°de goriildiigii gibi, secilen seri portun 6zellikleri bagh

olan egitim setinin 6zellikleri ile ayn1 olacak sekilde segilir.

COM1 Dzellikleri 1 E3

B aglant Moktasz Aparlan I

Sanivedeki bit sapist: | 33400 =l
“eri bitleri: [ =1

Eslik: [vok =l

Ciur bitleri: |2 =1

&k denetimi: TR ~ |

Geligmig. .. I Warzamlanlan Geri viikle I

T amam I iptal I gl & I

Sekil 2.17 Hyper Terminal Program Baglanti Noktas1 Ayarlar:



3. EGITIM SETi YAZILIM BiLESENLERI

Yazilim bolimii, EPROM’da bulunan monitér programi ve Ornek

uygulamalar i¢in yazilan programlardan olusmaktadir.

3.1 Uygulamalar I¢in Assembler Dilinde Yazilmis Programlarin Derlenmesi

Word gibi bir editérde assembler olarak yazilan dosya .ASM uzantili olarak
kaydedilir. Yazilan bu dosya MS-DOS’ta MASM ile .OBJ uzantili hale getirilir.
MASM .ASM uzantili dosyayr yazim hatalarina karsi kontrol eder. Eger herhangi bir
hata varsa c¢evirme islemini yapmaz. Assembler dilinde yazdigimiz .ASM uzantili

dosyay1 ercan.ASM olarak kaydedelim. Ercan.ASM dosyasini derlemek icin DOS

ekraninda
MASM yazip ENTER tusuna basilir. Sonra
ercan.asm yazip iki kere ENTER tusuna basilir.

Boylece ayni klasor icinde  ercan.OBJ  uzantili dosya elde edilir. Daha sonra

LINK ercan.OBJ yazip ENTER tusuna basilarak,

ercan.EXE dosyas1 elde edilir. Ercan.BIN dosyasini elde etmek i¢in asagida
verilen komut satir1 yazilip ENTER tusuna basilmalidir.

EXE2BIN.EXE ercan.EXE ercan .BIN

Ercan.HEX dosyasini elde etmek i¢in asagidaki komut satirlar1 kullanilmalidir.

BIN2HEX.EXE

ercan.BIN



ercan. HEX dosyasi yazilan ercan.ASM dosyasinin intelhex formatina
doniistiiriilmiis seklidir. Bu dosya yazilan ercan.ASM dosyasinin makine kodlarin
egitim setinin RAM’ne Hyper Terminal programi yardimiyla yiiklenmesinde

kullanilmaktadir.

ASM olarak kaydedilmis bir dosyanmn aym adli bir .BIN uzantili dosyaya
doniistiirme  islemi asagida verilen .BAT dosyast yardimiyla yapilabilir

(TANYERI,1996).

Ercan% 1l.asm

MASM %1 ;

LINK %1 ;

EXE2BIN %1 %1.COM ;

Yukarda anlatilanlar1 bir 6rnek iizerinde gormek i¢in egitim setinin iizerindeki
74F374 elemanin ¢ikisina bagl yedi adet LED’in kontroliine ait bir program gz oniine

almacaktir. Sekil 3.1°de goriilen program LED.ASM olarak kaydedilir.

Bl Led - WordPad o =] =S

Dozspa Diuzen Gorundm  Ekle  Bigim  Yardim

D=z |3 Sl sa] o |o|@| ] =2

assume cocs:oode, ds:code :J
start:

mow =l,1113113111FE
Mo DL,O1100000E
out dx,al

call delay

mow =&l,1113113110E
Mo DL,O1100000E
ot dAx,al

call delay

mow =&l,1113113101E
Mo DL,O1100000E
ot dAx,al

call delay -
mow =&l,111311011E

Mo DL,O1100000E

ot dAx,al

call delay

mow =&l,1113103111F

Mo DL, O1100000E

ot dAx,al

call delay

mow =&l,.,111013111F

Mo DL, O1100000E

ot dAx,al
mall dAelawr LI

Yardim icin Fl'e bazin ELNH |sa_l,l| o

Sekil 3.1 LED.ASM Uzantih Word Pad Dosyasi



Sekil 3.2°de goriildiigii gibi MASM kullanilarak LED.OBJ dosyasi elde edilir.

5-D05 Komut istemi

Microseft(R) Windows 7%
(C¥Telif Hakki Microsoft Corp 1%81-19%9_

C-\WIHDOWS>CD. .
C:%>CD BELGELERIHM

C:%Belgelerim>CD ERCAH

C:%WBelgelerimiercan>MASH
Microseft (R) Macro Assembler Version 5.00
Copyright (C) Microsoft Corp 1981-1%85, 1%87_. All rights reserved.

Source filename [.ASHM]: LED.ASH
Object filename [LED.OBJ]:
Source listing [HUL.LST]:
Cross-reference [HUL.CRF]:
51644 + 406372 Bytes symbol space free

0 Warning Errors
0 Severe Errors

C:%WBelgelerimhercan>

Sekil 3.2 MASM ile Doniisiim

Daha sonra Sekil 3.3’de goriildiigli gibi  sirasiyla LINK, EXE2BIN ve
BIN2HEX programlar1 kullanilarak LED.EXE dosyasi elde edilir. Yazilan LED.ASM
uzantili dosyanin makine kodlar1 ve yiikleme isleminde kullanilan bazi bilgileri igeren

LED.HEX dosyasimin icerigi Sekil 3.4’de gdsterilmistir (TANYERI, 1996).

M2 MS-D0S Komut istemi

0 Severe Errors
Cz%\Belgelerimiercan>LIHE LED_OBJ

Microsoft (R) Overlay Linker Wersion 3.60
Copyright (C) Microsoft Corp 1983-1%87. All rights reserved.

LINE - warning L4021: no stack segment
C:%Belgelerimhercanrexe?bin.exe led.exe led.bin

C:=\Belgelerimvercanrbin?hex._exe

Converter from BIH to INTEL HEX file U 1.0 made by Sigma Intelligence
This program is the Public ware. finvone can use this nE

Start address 1is S000

C:%Belgelerimercan>

Sekil 3.3 intelhex Formatina Dosya Déniisiimii



E Led - WordPad =]

Dozya Duzen Gomnum  Ekle  Bigim rardim

D= S| s 0 e|e] | =2

1000000 0BOFFEZ60EEESH4AO0O0BOFEEZ 6OEEES42003 7
t10001000BOFDEZeOEEESS AODOEBEOFEEZ 6OEEESSZ2004C
10002 000BO0F YEZ2ROEEESZ ADDEBEOEFEZ 6OEEESZ2006E
10003 000BO0DFEZe0EEES1AQOOEOEFEZ cOEEES1Z200CGE
10004000 B0YFEZoOEEESOAOOEDOOOEZ cOEEESOZ00F S
IOS005000EEBAEESFFFFEZFECSES

00000001 FF

“ardim icin F1'e bazin |SEI_'.-'I L

Sekil 3.4 Intelhex Formatindaki Dosya

3.2 Monitor Program Kullanimi

Monitor programiyla; hafizaya bir programin yiiklenmesi, yiiklenmis programin
veya hafizanin bir bolgesinin hex formatinda  gosterilmesi, hafizanin igeriginin
degistirilmesi, mikroislemci saklayicilarinin ve bayraklarin igeriklerinin gosterilmesi,
saklayicilara dogrudan bilgi girilebilmesi, yiiklenmis programlarin c¢alistirilmasi,
yiikklenmis programin belirli bir yerine durma noktasi (break point) konularak, bu
noktaya gelince programin durdurulmast gibi bir ¢ok islem yapilabilmektedir

(ANTONAKOS, 1999).

Monitor programiyla islem yapilabilmesi i¢in bilgisayar ile egitim seti arasinda
RS232 baglantis1 yapilmalidir. Daha sonra bilgisayardaki hyper terminal program
baglant1 ayarlar1 yapilip hyper terminal programinin setin bagli oldugu seri porta

baglanmasi saglanmalidir.



“% son - HyperT erminal

Doswa Dizen Gordnlm  Ara  Aktanm Yardio

Dl=| = 3] =nles| =

> =1

8088 Monitor, wver:3.0

>—

=

4| | >
00:00: 26 baglanid: [Ota algila [35400 5-M-2 [EEYDIR  [BOYH  [SAv [z

Sekil 3.5 Baglanti1 Goriintiisii

>H (help) yazilip ENTER tusuna basilirsa kullanicinin karsisina Sekil 3.6°da
goriilen yardim (help) ekran goriintiisii gelir. Burada kullanici monitér programi

yardimiyla yapabilecegi islemlere ait komut bilgilerini 6grenebilir.

“& son - HyperT erminal

Dospa Dizen Gorlindim gral.-’-'-.l_itanm Tardim

sEEEEE
>h =]
3088 Monitor Command Summary
Command Result
Author -Hddentification
#1 set Breakpoint to #1
clear Breakpoint
#1 #2 Dump memory fTrom #1 to #2
Enter register data
#1 Execute program at #1
Display this message
#1 Input data from port #1

Load program into memory
#1 #2 #3 Move data to #3 from range #1 to
#1 #2 Ooutput data #2 to port #1
Display registers
Stop (HALT) processor
Test Analog /o
#1 examine memory starting at #1
<cr> to exit, <sp> no change

XKAWAOEZErHIGOmMONWX

where #1, #2 and #3 are hex addresses

>—
4 | >

Sekil 3.6 Monitor Program Calisma Meniisii




Daha o6nce olusturulan LED.HEX formatinda ki uygulama programi RAM’e

yiiklenmek istenirse;

>L yazilip ENTER tusuna basilir. Hyper Terminal programi ara¢ ¢cubuklarindaki
Aktarim mentisiine girilir ve burada Metin Dosyas1 Gonder secilir. Metin Dosyasi
Gonder alt meniisti acilir ve yiiklenecek program burada bulunur ve yiiklenir. Bununla
ilgili ayrintili bilgi Sekil 3.7 ve Sekil 3.8’de goriildigii gibidir. Uygulama programi
RAM’in 0400h adresinden itibaren yiiklenir. Bunu yapmak i¢cin LED.HEX dosyasinin
yiiklenip yiliklenmedigi RAM’in igerigine bakilarak goriilebilir.

“g son - HyperT erminal =10O] x|
Diozya Dizen Gordndm Ara Aktanm Yardim

- S
KEornum: I i3 ercan? ;I I | |‘=j€|
Kopya &DC Led Ledoy. abi i
Kopya ADCSONM Led. b Led |
Kopya ADCSOM.OE lcday LED
led Leday LED
Lcd M Leday FlLED M
= Led Leday [ElLED!
<] L i3
Ciozpa ad: |LED A I
Dozya tiirii: ITi.jrn dosyalar [%.%] ;I iptal I

o
L Load program into memory

M #1 #2 #3 Move data to #3 from range #1 to
0 #1 #2 output data #2 to port #1
Display registers
Stop (HALT) processor
Test Analog i/o
1 exXamine memory starting at #1
<cr> to exit, <sp> no change

*x=unA
e

where #1, #2 and #3 are hex addresses

>

-
4 | >

Sekil 3.7 Metin Dosyasi Yiiklenmesi




#g son - HyperT erminal

Dogzpa Dizen Gordnum Ara Aktanm Yardim

> 1

[ |
:00000001FFAEBY9FFFFE2FEC3B500B260EEE80200F5
>
>
| | 3 =
|00:14:25 baglanild [Otoalgla  [384008M-2  [KAYDIR [BOYH [SaYl [Yakala |

Sekil 3.8 Programin Yiikle isleminin Tamamlanmasi

>D 0400h 0500h yazilip entere basilir. 0400h ile 0500h adresleri arsindaki bilgi
Sekil 3.9’da oldugu gibidir. LED.HEX dosyasindaki format verileri hari¢ diger
bilgilerin RAM’dekiyle ayni oldugu goriilir. INTEL.HEX formatinda; ilk iki byte
yiiklenecek veri uzunlugunu, sonraki dort byte ylikleme adresini, sonraki iki byte kayit
tipini ve son iki byte ise kontrol (sum check) byte’n1 gosterir. RAM’de gérmemiz

gereken veriler dokuzuncu byte’tan itibaren baglar (ANTONAKOS, 1998).

“g& son - HyperT erminal
Dozpa Dizen Gordndm  dra  Aktanm Yardim
D] =138] =

> =y
>d 0400
0400 BO
0410 BO
0420 BO
0430 gBO
0440 BO
0450 EE
o460 02
0470 83
0430 Ol
0490 02
0440 20
040 03
o4cO 10
o4p0 00
O4eQ QO
o4F0 03
0500 F7
=]

| | ;lj

00:18:52 baglarldi Ota algila |384DD g-M-2 Eayx'DIR EUH Sl rakala azdirma pankis o

Sekil 3.9 Ram Bellek Icerigi



> G 0400h  yazilip entere basilirsa, program 0400h’den itibaren mikroislemci
tarafindan okunarak sirastyla yerine getirilir (run edilir). Egitim seti {izerindeki ledlerin
sirastyla yaklasik 1 saniye yandigi goriiliir. Program bir dongii igerisinde ¢alistigi i¢in
egitim seti iizerindeki reset tusuna basilincaya kadar calisir. Reset tusuna basildiginda

islem durur. RAM’deki bilgiler silinmedigi igin

> G 0400h  yazilip ENTER tusuna basilirsa program tekrar c¢alisir ve ledlerin
sirastyla yandigi goriiliir. Ayrintilar Sekil 3.10°da goriildiigi gibidir.

“g son - HyperT erminal

Dospa Dizen Gordnum Ara Akkanm
“t'ardim

D|&| 53| 05| =
>g 0400 [

= e

\00:20: 27 badlaruldi Otoalgla 384008+

Sekil 3.10 Ram’e Yiiklii Programin Cahstirilmasi



4. ORNEK PROGRAM UYGULAMALARI

4.1 741L.8374 Entegresi Ile LED Kontrolii

Sekil 4.1°de goriildiigii gibi 74LS374’iin adresi 60h’dir. 74LS374 entegresinin
giriglerine data verilir. Ayni anda 60h adresi segilirse giristeki data bilgisi ¢ikista

gortliir. Bu bilgiye gore ledlerin yanmasi saglanir.

o A5V
D0-I7 . 5 rr“
— bl {m li
(LK LW—H—‘
-l— 20 b "
31]
i)
N Df o
Al &
i
Rl N Mhm w
8288 IOw 5371
14
v _é_E g%
W [ | )
P
) %E

LR

Sekil 4.1 LED Kontrol



4.1.1 Led Kontroliiniin Assembler Program

CODE SEGMENT
ASSUME CS:CODE,
START:

DS:CODE

MOV AL, 11111111B ; Cikis bilgisi.
MOV DL, 01100000B ; 60H CS bilgisi

OUT DX, AL
CALL DELAY

MOV AL, 11111110B ; 1.LED yanar

CALL DELAY

MOV AL, 11111101B ;2.LED yanar

CALL DELAY

MOV AL, 1111011B ; 3.LED yanar

CALL DELAY

MOV AL, 11110111B ;4.LED yanar

CALL DELAY

MOV AL, 11101111B ;S.LED yanar

CALL DELAY

MOV AL, 11011111B ;6.LED yanar

CALL DELAY

MOV AL, 10111111B ;7.LED yanar

CALL DELAY

MOV AL, 00000000B ; Biitiin LED’ler yanar.
MOV DL, 01100000B

OUT DX, AL
CALL DELAY
JMP START

DELAY:MOV CX, 1111111111111111B ; FFFFH=65535 Decimal

LOOP §
RET
CODE ENDS

; 65535X15.085US=988.59 MS =1 S



4.2 Role Kontrolii

Sekil 4.2°de role ve 8255 PIA baglantis1 goriilmektedir.

bitlik veri bilgisine gére BC 237 transistori iletime geger.

enerji vererek normalde agik (NO) kontaklarin kapanmasina, normalde kapali (NC)

kontaklarin agilmasini saglar.

Devredeki 1N4148 diyodunun gorevi ise, transistor rolenin enerjisini kestiginde
role bobini lizerinde kalan akimi kendi {lizerinde kisa devre ederek yok eder. Rolenin

iletime ge¢cmesiyle yanmakta olan LED soner. Rélenin iletimi kesildiginde LED tekrar

Transistor role bobinine

8255’den gelen iki

R2
47K

D2

DIODE32

P bl e el Bl NN I I I == WlwWW | |=|o|wo |~
wN|o|o |~ [$2] B (98] L) B (=) (Ne] [o =] ~N|>®|o|o

-
N

-

—
o

yanmaya baglar.
U1
% DO PAO
37 D1 PA1
31 D2 PA2
30| D3 PA3
29| D4 PA4
23] D5 PA5
27| D6 PA6
— D7 PA7
—g A0 PBO
— Al PB1
PB2
U2 Lg RESET PB3
T RD PB4
1 —|15 oo T |URPBS
25 7 A Y 14 CS PB6
26 3] B Y1 3 PB7
v ¢ 2
6 Y3 I PCO
&L YA PC1
S PC2
— 168 Y67 — PC3
YT — PC4
PC5
PC6
7415138 po7
8255-1

LED
P1A-SPST
R2
Q1
VWA BC237
47K R1

Sekil 4.2 Role Kontrol Devresi




4.2.1 Role Kontroliiniin Assembler Programi

CODE SEGMENT
ASSUME CS:CODE, DS:CODE
START:
MOV BL, 33H ;11k Port-A ¢ikis bilgisi

TEKRAR: MOV AL,BL
MOV DX, 00H
OUT DX, AL ;Bilgi roleye gonderilir.
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
ROR BL, 1 ;Port-A cikis bilgisi bir bit saga kaydirilir.
JMP TEKRAR
DELAY:MOV CX, 0000111111111111B ;0FFFH=4095 Desimal
LOOP $ ;4095X15.08US=61.75 ms
RET

CODE ENDS

END START

Bu program 300 mili saniye boyunca, uygulama karti iizerindeki bulunan birinci

role kontaklarinin agik olanlarin1 kapatmakta ve kapali olanlarin1 agmaktadir.

Daha sonra 300 mili saniye boyunca ikinci role kontaklari acik olanlarini
kapatmakta ve kapali olanlarim1 agmaktadir. Egitim setinin reset tusuna basilincaya

kadar bu islem siirekli tekrarlaniyor.



4.3 8254 ile Saat Frekans Ureticisi ile PWM Motor Hiz Kontrolii

PWM motor hiz kontrolii oldukca yaygin olarak kullanilan bir teknik olup,

motorlarin daha verimli kullanabilmesini saglamaktadir.

PWM DC motorun torkunu ve hizin1 kontrol etmek i¢in tamamyla farkli bir
yaklasim kullanir. Gii¢ motora sabit genlikli ama darbe genisligi degisik kare dalga ile
iletilir.  Duty-Cycle bir periyotta darbenin yiiksek gerilime sahip oldugu zamanin
yiizdesidir. En diisiik hiz i¢in, giic zamanin sadece ¢eyreginde uygulanir. Darbelerin
frekansi, motorun diizgiin ¢alismasin1 saglayacak kadar yiiksek olmalidir. Pratik olarak

bunu gerceklestirmek icin, glic motora regiile edilerek verilir.

PWM analog siirmeye gore iki farkli avantaj saglar. Birincisi dogrudan
bilgisayarla tek bir bit kullanilarak siirme isleminin gerceklestirilmesini saglar. Bdylece
DAC ihtiyaci ortadan kalkar. lkincisi C siifi kuvvetlendiricilerle siiriicii
kuvvetlendiricisinin etkin bir bigimde gerceklestirilmesidir. C smifi siiriiciilerin

kullanilma nedeni ise, bu siiriiciiler de gli¢ harcamas1 minimize edilmistir.

Ideal PWM’de frekans sabit tutulur ve sadece uygulanan darbenin siiresi

degistirilir (Duty-Cycle).

Bu sistem set iizerindeki uygulama devresinde, A3955SB entegresi kullanilarak
gerceklestirilmistir.  Bu entegrenin phase ve enable girislerine Dijital TTL’le uygun
sinyaller uygulanmalidir. Bu entegre PWM (Pulse Width Modulation) ile DC
motorlarin tork ve hiz kontroliinii saglar. Bu sistem ile motor iizerindeki akim kontrol
edilir. A3955SB entegresi PWM siirme islemi i¢in kullanilir. 8254 Timer ¢ikisindaki
sinyal A3955SB entegresinin enable ucuna uygulanir. OutA ve OutB ¢ikislart motoru

kontrol eder.



MG1

3 VDC MOTOR

19 10
A0 OouTO
—20 A1 ouT1 ::3
11 ouT2
U1 1e &1 Do 5
G2 D1 &
1 — 115 9 D2 75
A5 > A Y0 a4 T=—P CLKO D3 [3
ae B Y1 |53 18P CLK1 D4 [3
a7 c Y2 =5 >CLK2 D5 [
6 X3 47 20 | — D6 [
4 |G Y415 AOH 23 | R D7
5 | 8284 Y5 21 | WR
G2B Y6 7 CSs
Y7
8254
74L.S138
U3
14 10
DO OUTA
g D1 ouTB 15
D2 -
2 VREF
3
RC
11 SENSE
;
PFD
1 PH ~
16 VBB
A3955
Sekil 4.3 PWM Motor Kontrol Devresi
Counter0= AOH
Counterl= A1H
Counter2= A2H
Kontrol Saklayicisi=A3H
Clk girisi; 8284A’nin PCLK ¢ikisi= 2.4576 MHz
2.4576 MHz
Cikis Frekansi=  ----------emeeemv
BOLEN(desimal)

Burada bolen=FFFFH=65535 ise Cikis Frekans1=2.4576MHz/65535=37.5Hz,



Burada bolen=FFH =255 ise Cikis Frekans1i=2.4576MHz/255=9.63764 KHz olur.

4.3.1 PWM Motor Kontroliiniin Assembler Programi
.MODEL SMALL
CODE SEGMENT

ASSUME CS:CODE, DS:CODE

START:MOV AL, 10110110B;8254 Counter2,Mode3,ikili seklinde programlanir.

MOV DX,
OUT DX,
MOV AX,
MOV DX,
OUT DX,
MOV AL,
OUT DX,

10100011B
AL
11111111B
10100010B
AL
AH
AL

CALL DELAY

MOV AL,
MOV DX,
OUT DX,
MOV AX,
MOV DX,
OUT DX,
MOV AL,
OUT DX,

10110110B
10100011B
AL
11111110B
10100010B
AL
AH
AL

CALL DELAY

MOV AL,
MOV DX,
OUT DX,
MOV AX,

10110110B
10100011B
AL

11111100B

;Giris saat bolenini yiikle

;Diisiik degerli byte yiikle.
;Yiiksek degerli byte yiikle.



MOV
ouT
MOV
ouT
CALL
MOV
MOV
ouT
MOV
MOV
ouT
MOV
ouT
CALL
MOV
MOV
ouT
MOV
MOV
ouT
MOV
ouT
CALL
MOV
MOV
ouT
MOV
MOV
ouT
MOV
ouT
CALL

DX,
DX,
AL,
DX,

10100010B
AL
AH
AL

DELAY

AL,
DX,
DX,
AX,
DX,
DX,
AL,
DX,

10110110B
10100011B
AL
11110000B
10100010B
AL
AH
AL

DELAY

AL,
DX,
DX,
AX,
DX,
DX,
AL,
DX,

10110110B
10100011B
AL
11000000B
10100010B
AL
AH
AL

DELAY

AL,
DX,
DX,
AX,
DX,
DX,
AL,
DX,

10110110B
10100011B
AL
00001111B
10100010B
AL
AH
AL

DELAY



MOV AL, 10110110B
MOV DX, 10100011B

OUT DX, AL

MOV AX, 00000000B

MOV DX, 10100010B

OUT DX, AL

MOV AL, AH

OUT DX, AL

CALL DELAY

JMP START

DELAY:MOV CX, 1111111111111111B
LOOP $

RET

CODE ENDS
END START

Bu program 8254 Counter 2 cikis frekansi ayarlar. Belirli zaman araligi igin
8254 boleni degistirilerek ¢ikista degisik frekanslarda sinyaller elde edilmektedir. Elde
edilen bu sinyaller A3955 PWM entegresine gonderilmektedir.

A3955 PWM entegresinin ¢ikisinda bulunan DC motor bu sinyallerin

frekanslarina bagl olarak degisik hizlarda dondiiriilmektedir.

4.3.2 8254 ile Ses Uretimi

Miizik notalarinin temel frekanslar1 DO icin 261.6 Hz, RE i¢in 293.7 Hz , Mi

i¢in 329.6 Hz, FA igin 349.2 Hz, SOL i¢gin 392 Hz, LA igin 440 Hz ve Sl i¢in 493.2"dir.
8254’1n clk giris frekans1 2.4576 MHz’dir. 2.4576 MHZ frekans1 uygun sayilara



boliinerek nota frekanslar elde edilebilmektedir. Sekil 4.4°deki gibi sistem baglanarak

program ¢alistirildiginda hoparlérde nota sesleri duyulmaktadir.
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Sekil 4.4 8254 ile Ses Uretim Devresi

4.3.3 8254 ile Ses Uretimi Assembler Programi

.MODEL SMALL

CODE SEGMENT

ASSUME CS:CODE, DS:CODE
START:MOV AL,

10110110B;8254 Counter2,Mode3,ikili seklinde programlanir.

MOV DX, 10100011B
OUT DX, AL

MOV AX, 18788
MOV DX, 10100010B
OUT DX, AL

MOV AL, AH

OUT DX, AL

CALL DELAY

MOV AX, 10

MOV DX, 10100010B
OUT DX, AL

MOV AL, AH

;DO icin bolen.



OUT DX, AL
CALL DELAY

MOV AL, 10110110B
MOV DX, 10100011B
OUT DX, AL

MOV AX, 16736
MOV DX, 10100010B
OUT DX, AL

MOV AL, AH

OUT DX, AL
CALL DELAY

MOV AX, 10

MOV DX, 10100010B
OUT DX AL
MOV AL, AH

OUT DX, AL
CALL DELAY

MOV AL, 10110110B
MOV DX, 10100011B
OUT DX, AL

MOV AX, 14912
MOV DX, 10100010B
OUT DX AL
MOV AL, AH

OUT DX ,AL
CALL DELAY

MOV AX, 10

MOV DX, 10100010B
OUT DX, AL

MOV AL, AH

OUT DX, AL

CALL DELAY

;RE icin bolen.

;M icin bolen.



MOV AL, 10110110B
MOV DX, 10100011B
OUT DX, AL

MOV AX, 14076
MOV DX, 10100010B
OUT DX, AL

MOV AL, AH

OUT DX, AL

CALL DELAY

MOV AX, 10

MOV DX, 10100010B
OUT DX, AL

MOV AL, AH

OUT DX, AL

CALL DELAY

MOV AL, 10110110B
MOV DX, 10100011B
OUT DX, AL

MOV AX, 12540
MOV DX, 10100010B
OUT DX, AL

MOV AL, AH

OUT DX AL
CALL DELAY

MOV AX, 10

MOV DX, 10100010B
OUT DX, AL

MOV AL, AH

OUT DX, AL

CALL DELAY

MOV AL, 10110110B
MOV DX, 10100011B

;FA icin bolen.

; SOL icin bolen.



OUT DX, AL

MOV AX, 11172
MOV DX, 10100010B
OUT DX, AL

MOV AL, AH

OUT DX, AL
CALL DELAY

MOV AX, 10

MOV DX, 10100010B
OUT DX, AL

MOV AL, AH

OUT DX, AL
CALL DELAY

MOV AL, 10110110B
MOV DX, 10100011B
OUT DX, AL

MOV AX, 9964
MOV DX, 10100010B
OUT DX, AL

MOV AL, AH

OUT DX, AL
CALL DELAY

MOV AX, 10

MOV DX, 10100010B
OUT DX, AL

MOV AL, AH

OUT DX, AL
CALL DELAY

MOV AX, 9408
MOV DX, 10100010B
OUT DX, AL

MOV AL, AH

; LA icin bolen.

;S icin bolen.

;since DO icin bolen.



OUT DX, AL
CALL DELAY
MOV AX, 10
MOV DX, 10100010B
OUT DX, AL
MOV AL, AH
OUT DX, AL
CALL DELAY
JMP START
DELAY:MOV CX, 1111111111111111B
LOOP $
RET

CODE ENDS
END START

Bu program 8254 Counter 2 ¢ikis frekansi ayarlar. 8254’iin clk giris frekansi
2.4576 MHz dir. 2.4576 MHZ frekans1 uygun sayilara boliinerek nota frekanslari elde

edilebilmektedir. Bu sesler yiikselteg vasitasiyla dinlenmektedir.

4.3.4 8254 ile BUZZER’1in Kontrolii

+5V
u2 D
s2 Ls1
12 Ao ouTo 2 o BUZZER
A1 OUT1
i ouTs 7 SW SPST
— 1 co -
U oz i R
A5 1 —1] 15 G2 D1 [ 1uF
S J— ﬁ 4 9 bcLko b5 5 - a
A7
3¢ Y2 g ]2 > CLK1 D4 g BC238
6 Y3 =3 > CLK2 D5 [
el Y4l o | — D6 |2
5 |G2A X537 53 RD_ D7
68  Ya 7 | —o1 | W =
Y7 cs -0
AQH
74F138 8254

Sekil 4.5 BUZZER Kontrol Devresi



.MODEL SMALL

00110110B;8254 Counter0,Mode3,ikili seklinde programlanir.

;2.4576MHz/2.5 KHz=983 Bolen.

CODE SEGMENT
ASSUME CS:CODE, DS:CODE
START:
MOV AL,
MOV DX, 10100011B
OUT DX, AL
MOV AX, 983
MOV DX, 10100000B
OUT DX, AL
MOV AL, AH
OUT DX, AL
CALL DELAY
CALL DELAY
MOV AX, 10
MOV DX, 10100000B
OUT DX, AL
MOV AL, AH
OUT DX, AL
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
JMP START
DELAY:MOV CX,1111111111111111B
LOOP $
RET
CODE ENDS
END START



Bu program 8254 Counter 0 ¢ikis frekansini ayarlar. 8254’den elde edilen
uygun frekansh kare dalga sinyal ile BUZZER’dan ses elde edilebilir. BUZZER’mn
rezonans frekansi referans [7]’de goriildiigi gibi 2 ile 4 KHz arasinda degismektedir.
2.4576 MHZ frekans1 983 sayisina boliinerek, elde edilen 2.5 KHz’lik kare dalga sinyal
ile BUZZER’1n 6tmesi saglanmaktadir.

4.4  Analog Sayisal Cevirici (ADC) Uygulamasi
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Sekil 4.6 ADC Uygulama Devresi

ADCO0804 negatif-pozitif (double pole) gerilim modunda ¢aligmaktadir.



8255-1 8255-2

PA=00H PA=20H
PB=01H PB=21H
PC=02H PC=22H
CONTROL=03H CONTROL=23H

4.4.1 ADC Doniistiiriicii Assembler Program

.MODEL  SMALL
CODE SEGMENT
ASSUME CS:CODE, DS:CODE
START:
MOV AL, 81H
MOV DX, 23H
OUT DX, AL
MOV DX, 22H
MOV AL,11101111B
OUT DX, AL

K1: 1INAL, DX
AND AL, 00001111B
CMP AL,00001110B
JNE K1

MOV AL, 90H
MOV DL, 23H
OUTDL, AL

MOV AL, 81H
MOV DL, 03H
OUTDL, AL

MOV DX, 02H



B1:

CODE

IN ALDX
AND AL, O0IH
CMP AL, 01
JNE B1
MOV CX, 0
LOOP §
MOV AL, 00100000B
MOV DL, 02H
OUT DL, AL
MOV DL, 20H
IN AL, DL
NOT AL
SHL AL, 1
OR AL, 01H
MOV DL, 60H
OUTDL, AL
MOV CX, 0
LOOP §
MOV AL,  00010000B
MOV DL, 02H
OUTDL, AL
MOV AL, 00110000B
MOV DL, 02H
OUTDL, AL
JMP START
ENDS

END

START



Bu program, oncelikle tus takimindaki ilk tusa basilip basilmadigin1 kontrol
eder. [Eger bu tusa basilirsa, LM35 sicaklik sensor sinyali ADCO0804 tarafindan
orneklenir. Orneklenmis sinyal, 74L.S374 entegresi ile kontrol edilen LED ¢ikislarina
verilir. LED’ler sicaklik karsiligini, ikilik diizende desimal olarak gostermektedir. Her

tusa basildiginda bu islem tekrarlanmaktadir.

4.5 Adim Motor Kontrol Uygulamasi

Bu uygulamada kullanilan adim motor Sekil 4.7°de gorildiigi gibi alti girise
sahiptir. Bunlardan 4 tanesi stator sargilar1 diger 2 tanesi merkezi ortak uglardir. Stator
sargilarina uygulanan kontrol darbeleri, motor milinin belli acilardaki adimlarla
donmesine neden olur. Adim agisi, tek bir adimda alinan en kiigiik agidir. Motorun i¢
yapisina gore, her bir adimda degisik agilarda doner. Adimlarin sayis1 360°’lik bir tam
donmedeki adimlar toplamidir. Ornegin adim agis1 0.72° igin 500 adim, 1.8° icin 200
adim, 5° i¢in 72 adim, 15° i¢in 24 adim gerekir. Asagida kullanilan adim motor kontrol
devresinde, sistem transistorlerle siiriilmiistiir. Bizim kullandigimiz motorun adim agsi

7.30° olup, bir turu i¢in yaklagik 50 adim atmas1 gerekmektedir.

8255-1 Kullanilarak adim motor dondiiriilir. Farkli say1 degerleri girilerek

adim motor dondiiriilebilir. Burada 33h sayis1 kullanilmistir.

PA=00H

PB=01H

PC=02H

CONTROL=03H

Adim agis1 = 7.30 derece, 360/7.30=49.315 adimda bir tur atar.



D2

R2

47K
Ut

R2
D0 PAO %2 o Met
D1 PAL F— 1
D2 PR[—
03 PA3[g 47K — 33
D4 PAd e =0

PAS 55—

D6 PAG[5—

o
<

D2
MOTOR STEPPER

Q1
2N2222

D7 PA7

|°° |

A0 PBO
M PB1
PB2
RESET PB3
RD. PB4
WR PB5
PB6
PB7

&

Y
t=3

S
oo feo rono o [eo feo[eolen]eo
o [S|n|& ol [N[S|S|S|Z(RSS|R
o
&

NSNS
R|S|INS|1R

A5

A6

|:a
(o]
w

.

-

B

~
|T;|

PCO
PC1
PC2
PC3
PC4
PC5

PC6
7418138 pC7

&

=
=
]

BR °7
SEEREBREE
A

A

|m|a>|<n |<.)|M|A
|\.|m|

@
R
©

=

S

>

8265-1

Sekil 4.7 Adim Motor Siiriicii Devresi

ADDM IO A B C D

Y

Motor saat yoniinde doner.

ABCD uglarma ok yoniinde bilgiler gonderilirse adim motor saat yoniinde, okun

ters yoniinde bilgiler gonderilirse adim motor saatin ters yoniinde doner.



4.5.1 Adim Motor i¢in Assembler Program

CODE SEGMENT
ASSUME CS:CODE, DS:CODE

START: R ABCD
MOV BL, 33H ; 00110011
TEKRAR: MOV AL,BL
MOV DX, 00H
OUT DX, AL

NOP
NOP
NOP
CALL DELAY
ROR BL, 1 ;Bir bit saga kaydirilir.
JMP TEKRAR
DELAY:MOV CX, 0000111111111111B ;0FFFH=4095 Desimal
LOOP $ ; 4095X15.08US=61.75 ms
RET ;49.315%61.75 ms =3.045 s’de bir
CODE ENDS stur doner.
END START

Bu program adim motora ABCD bilgilerini 61.75 ms araliklarla degistirerek,
gonderir. Adim motor 61.75 ms araliklarla bir adim atarak, bir turu 3.045 saniyede

tamamlamaktadir.



4.6 Sayisal Analog Doniistiiriicii Uygulamasi

DACO0808 8-bit sayisal-analog ceviricidir. Cevirici ¢ikisinda 256 farkl voltaj
seviyesi saglar. DAC tiim devresi orta hizli bir ¢evirici olup bir sayisal girisi bir analog

cikisa yaklasik 100 ps iginde gevirir.

DACO0808 8-bit bir sayisal girisi loutl ve lout2 olarak belirtilen, genelde 741 gibi
bir dis OPAMP (Operatinal Amplifier ) devresine baglanan iki tane analog c¢ikisa
cevirir. DACO0808 ‘in ¢ikis adim voltaji —Vref (referance ) voltajinin 255’e bolimii
olarak tanimlanir. Ornegin, eger referans voltaji -5V ise ¢ikis adim voltaji +0.0196V
‘tur. Cikis adim voltaji referans voltaji ile ters isarete sahiptir. Adim voltaj1 bir

¢eviricinin ¢ozlniirliigl ( resolution ) olarak da adlandirilir.

Sekil 4.8°’de goriildiigii gibi 8255-2°nin Port B ¢ikisina bagli olan DAC
kullanilarak, degisik sayisal girisler i¢in elde edilen ¢ikislara bagli olarak motor
kontrolii yapilmaktadir. DACO0808 negatif-pozitif (double pole) gerilim modunda
caligmaktadir.
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Sekil 4.8 DACO0808 Uygulama Devresi



4.6.1 DACO0808 ile Motor Hiz Kontrolii Assembler Program

.MODEL SMALL

CODE SEGMENT
ASSUME CS:CODE, DS:CODE

MOV SP, 2000H

START:MOV AL, 80H ;8255-2 PA,PB VE PC OUT
MOV DX, 23H
OUT DX, AL
MOV AX, 00000000B ; Motor en diisiik hizda donderilir.
MOV DX, 21H
OUT DX, AL
CALL DELAY
MOV AX, 11111111B ; Motor en yiiksek hizda donderilir.
MOV DX ,21H
OUT DX, AL
CALL DELAY
JMP START

DELAY:MOV CX, 1111111111111111B ; FFFFH=65535 Decimal
LOOP § ; 65535X15.085US=988.59 MS =1 S
RET

CODE ENDS
END START

Bu program DAC0808’¢ 00h ve FFh bilgilerini 1 saniye araliklarla
gondermektedir. DACO0808 bu sayisal bilgileri alarak analog sinyale doniistiirmektedir.
Elde edilen bu anolog sinyaller BC237 transistoriiniin basene uygulanarak, transistoriin

emiter ucuna bagli olan DC motorun iki farkli hizda déonmesini saglamaktadir.



4.6.2 ADC0804 ile Orneklenen Sinyalin DAC0808 Cikisinda Elde Edilmesi

Assembler Program

.MODEL SMALL
CODE SEGMENT
ASSUME CS: CODE, DS:CODE

START:MOV AL, 90H
MOV DL, 23H
OUT DL, AL
MOV AL, 81H
MOV DL, 03H
OUT DL, AL
MOV DX, 02H
Bl: IN AL, DX
AND AL, O1H
CMP AL, 01
JNE Bl
MOV AL, 00100000B
MOV DL, 02H
OUT DL, AL
MOV DL, 20H
IN AL, DL
MOV DX, 21H
OUT DX, AX
MOV AL,  00010000B
MOVDL, 02H
OUT DL, AL
MOV AL, 00110000B
MOV DL, 02H
OUTDL, AL



JMP BI1
CODE ENDS
END START

Bu program ile ADC0804 girisinde alinan siniis sinyali 6rneklenerek DACO0808
gonderilmektedir. DACO0808 ¢ikisina osiloskopta bakildiginda siniis sinyali

goriilmektedir.

4.6.3 ADCO0804 ile Orneklenen Ses Sinyalinin DAC0808 Cikisinda Elde Edilmesi

Assembler Programi
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.MODEL SMALL
CODE SEGMENT
ASSUME CS:CODE, DS:CODE

START:MOV AL, 90H
MOV DL, 23H
OUTDL, AL
MOV AL, 81H
MOV DL, 03H
OUTDL, AL
MOV DX, 02H

Bl: IN AL, DX
AND AL, O1H
CMP AL, 01
JNE Bl
MOV CX, 15H
LOOP $
MOV AL,  00100000B
MOV DL, 02H
OUTDL, AL
MOV DL, 20H
IN AL, DL
MOV DX, 21H
OUT DX, AX
MOV AL,  00010000B
MOVDL, 02H
OUTDL, AL
MOV AL, 00110000B
MOV DL, 02H
OUTDL, AL
JMP Bl

CODE ENDS
END START



Bu program ile ADC0804 girisinde alinan ses sinyali 6rneklenerek DACO0808
gonderilmektedir. DACO0808 ¢ikisina anfi de ylikseltilerek dinlenebilmektedir.

4.7 LCD Ekran Uygulamasi

Bu devrede Sekil 4.10°da goriildigii gibi 2X16 karakter LCD ekran paralel
olarak baglanmistir. LCD’nin okunmasi diigiiniilmediginden veri yolu tek yonliidiir. Bu
nedenle LCD’deki R/W wucu topraklanmistir. LCD’ye baglhh bir 10 Kohm’luk
potansiyometre ile LCD’nin ekran aydinlig1 ayarlanabilmektedir (MAZIDI,2003).
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Sekil 4.10 LCD Ekran Uygulama Devresi

4.7.1 LCD Ekran Yazi1 Uygulamasi Assembler Programi

LCD assembler programi referans [5]’den alinarak sisteme uyarlanmistir.

PA=00H
PB=01H



PC=02H
CONTROL=03H

.MODEL SMALL

PORTB EQU 01H
PORTC EQU 02H
CODE SEGMENT

ASSUME CS:CODE, DS:CODE
START:MOV AL, 80H ;8255-1 PA,PB,PC Cikis olarak programlanir.
MOV DX, 03
OUT DX, AL
MOV SP, 2000H
MOV AL, 38H ;LCD ekranda her bir elemanin yazilmasi icin 7x4
matris tanimlanir.
CALL COMNDWRT
MOV AL, OEH ;LCD’ye hazr ol bilgisi gonderilir.
CALL COMNDWRT
MOV AL, 01H ;LCD ekran temizlenir.
CALL COMNDWRT
MOV AL, 06H ;Bir sonraki karakter icin kursor saga kaydirilir.
CALL COMNDWRT
MOV AL, 'E'
CALL DATWRT
CALL DELAY
MOV AL, 'E'
CALL DATWRT
CALL DELAY
MOV AL, 'R
CALL DATWRT
CALL DELAY
MOV AL, 'C
CALL DATWRT
CALL DELAY



MOV AL,

VAV

CALL DATWRT
CALL DELAY

MOV AL,

VNV

CALL DATWRT
CALL DELAY

MOV AL,

U

CALL DATWRT
CALL DELAY

MOV AL,

VKV

CALL DATWRT
CALL DELAY

MOV AL,

VOV

CALL DATWRT
CALL DELAY

MOV AL,

'S'

CALL DATWRT
CALL DELAY

MOV AL,

'EV

CALL DATWRT
CALL DELAY

DELAY PROC
PUSH CX
MOV CX
LOOP $
POP CX
RET

,0000111111111111B

DELAY ENDP

DATWRT PROC

PUSH DX
MOV DX,
OUT DX,

PORTB
AL



MOV AL, 00001100B
MOV DX, PORTC
OUT DX, AL
NOP
NOP
MOV AL, 00000100B
OUT DX, AL
POP DX
RET
DATWRT ENDP
COMND  WRT PROC
PUSH DX
MOV DX, PORTB
OUT DX, AL
MOV DX, PORTC
MOV AL, 00001000B
OUT DX, AL
NOP
NOP
MOV AL, 00000000B
OUT DX, AL
POP DX
RET
COMNDWRT ENDP

CODE ENDS
END START

Bu program oncelikle 8255’1 programlar. LCD ekranda elemanlarin yazilmast
icin 7x4 matris olusturur. Karakterler sirasiyla gonderilerek ekranda yazi yazdirilir.

Her bir karakterden sonra kursor saga kaydirilir.



4.8 Motor Yon Kontrol Uygulamasi

Sekil 4.11°de gortldiigi gibi 8255 PIA entegresinin A potunun A0 ve A1l bitleri
kullanilarak motor yon kontrolii yapilmistir. Bu iki bit 00 ve 11 iken motor durmakta,

01 iken saga, 10 iken motor sola donmektedir (GUMUSKAYA, 2002).
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Sekil 4.11 Motor Yon Kontrol Devresi

4.8.1 Motor Yon Kontrol Uygulamasi Assembler Programm

PA=00H
PB=01H
PC=02H
CONTROL=03H



CODE

SEGMENT

ASSUME CS:CODE, DS:CODE
START:

MOV AL, 00000001B ; Motor saga dondiiriiliir.
MOV DX, 000000008

OUT DX, AL

CALL DELAY

CALL DELAY

CALL DELAY

CALL DELAY

CALL DELAY

CALL DELAY

CALL DELAY

MOV AL, 00000000B ; Motor durdurulur.
MOV DX, 000000008

OUT DX, AL

CALL DELAY

CALL DELAY

CALL DELAY

CALL DELAY

CALL DELAY

CALL DELAY

CALL DELAY

MOV AL, 00000010B ; Motor sola dondiiriiliir.
MOV DX, 000000008

OUT DX, AL

CALL DELAY

CALL DELAY

CALL DELAY

CALL DELAY

CALL DELAY

CALL DELAY



CALL DELAY
MOV AL, 00000000B ; Motor durdurulur.
MOV DX, 000000008
OUT DX, AL
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
JMP START
DELAY:MOV CX, 1111111111111111B ; FFFFH=65535 Decimal
LOOP § 5 65535X15.085US=988.59 MS =1 S
RET
CODE ENDS
END START

Bu program 8255-1’in A0 ve Al ¢ikislarina 7 saniye araliklara 01, 00, 10 ve 00
bilgilerini gdndermektedir. 01 bilgisi ile motor 7 saniye boyunca saga donmektedir.

Sonra 00 bilgisiyle motor 7 saniye siireyle durmaktadir. Daha sonra 10
bilgisiyle motor sola donmektedir. En sonunda ise 00 bilgisiyle motor 7 saniye boyunca
durmaktadir. Egitim setinin RESET tusuna basilana kadar bu donme islemleri

tekrarlanmaktadir.

4.9 Tus Takim Kontrol Uygulamasi

Sekil 4.12°de goriildiigii gibi deney kartinda 12 tusluk (3 satir, 4 siitun toplam 12
tus) bir tus takimi kullanilmistir. Yazilan tus tanima programi basilan tusun baglh
oldugu satir ve siitundaki hatlar1 birbirine kisa devre etmesi prensibini kullanmaktadir.

3x4 matris tus takimi 8255-2’nin Port C’sine baglanmistir. Port C’nin yiiksek dort biti



cikisa ve diisiik dort biti girise programlanmistir. Sekilden goriilecegi gibi PC2-PCO
(giris) tus takiminin siitun hatlarina, PC7-PC4 (cikis) ise satir hatlarina baglanmistir.
Cikis dort bitte sirastyla 1110, 1101, 1011 ve 0111 bilgileri gonderilir. Her gonderilen
veriden sonra giris verisi okunur ve 1110, 1101, 1011 sayilariyla karsilastirilir. Okunan
veri 1110 ise o satirdaki ilk tustur, 1101 ise o satirdaki ikinci tustur, 1011 ise o satirdaki

liclincii tustur.

Birinci satirdaki 2 tusunun taninmasi i¢in, PC7-PC4 ¢ikislarindan 1110 bilgisi
gonderilir. Eger tus takimindaki 2 numarali tusa basilmigsa, PC2-PCO girislerinden
okunan deger 1101 olacaktir. Yazilan programdaki LED’ler basilan tusun sayisini 8-bit
ikilik say1 olarak gostermektedir. Mesela, kullanici C tusuna bastiginda, D7........ DO
ledleri 11000000 (1:yaniyor, 0: soniik) sayisin1 gdstermektedir. LED’ler basilan tusun

hegzadesimal degerine gore yanmaktadir.

_FoVv
DO-D7 N > I
po 330 Oh i '
D1 RTT pEp
CLK |—/\/\/—K—
330 Ohm
LED
D6
D7 R1 D6
8288 IOW e -
330 Ohm
T74£374 LED
v2
1 = Ut
a5 2 g ﬁ_z_
T B Sy e
—a wH 20 pA2 H— 1 Sho 2 Sh 3 32
e [T mcon [ O] o ° o1 ° o1 o
— 6B Y6 [+— —35 D4 PA4 F30— S S S
Y7 H— —251 05 PA5 [F3a— 4 & 5 & 6
—55- b6 PAG [H— —° °—1 —=° °—1 ——o o°o—f
7418138 o par (L 7 = 3 =z 9 st
N VSR KT 55— 55— 25 o
—8 1N PRI H2—
20
35 PB2 (57 A Sh B S c S
5| RESET PB3 —° ° ° % [° %
20H — PBS o—
cs PB6 e 3
PB7 R1 R2
4 47K
PCO
5 47K 47K
pz 18
7
PC3 55—
Pt H3
PC5 7
PC6
pc7 (12
<
82552 +5V

Sekil 4.12 Tus Takimi Kontrol Devresi



4.9.1 Tus Tammma Assembler Programi

Tus takim1 assembler programi referans [5]’den alinarak sisteme uyarlanmaistir.

.MODEL SMALL
CODE SEGMENT PARA 'CODE'
ASSUME CS: CODE, DS:CODE
MOV SP, 2000H
MOV AL, 81H ;8255-2 programlanir.
MOV DX, 23H
OUT DX, AL
BAS:
MOV DX, 22H
MOV AL, 11101111B ; 1. Satira sifir bilgisi gonderilir.
OUT DX, AL
IN AL, DX
AND AL, 00001111B
CMP AL, 00001110B ;1.Siitun mu?

JE Kl
CMP AL, 00001101B ;2.Siitun mu?
JE K2
CMP AL, 00001011B ;3.Siitun mu?
JE K3

MOV DX, 22H

MOV AL, 11011111B ; 2. Satira sifir bilgisi gonderilir.
OUT DX, AL

IN AL, DX

AND AL, 00001111B

CMP AL, 00001110B ;1.Siitun mu?

JE K4

CMP AL, 00001101B ;2.Siitun mu?

JE KS



K1:

K4:

CMP AL, 00001011B
JE K6

CALL ALT

JMP BAS

MOV AL, 11111111B
MOV DL, 01100000B
OUT DX, AL

CALL DELAY

MOV AL, 11111110B
MOV DL ,01100000B
OUT DX, AL
CALL DELAY

JMP BAS

MOV AL ,11111111B
MOV DL, 01100000B
OUT DX, AL
CALL DELAY

MOV AL, 11111101B
MOV DL, 01100000B
OUT DX, AL
CALL DELAY

JMP BAS

MOV AL, 11111111B
MOV DL, 01100000B
OUT DX, AL
CALL DELAY

MOV AL, 11111100B
MOV DL, 01100000B
OUT DX, AL
CALL DELAY

JMP BAS

MOV AL, 1111111B

;3.Siitun mu?

;1.Tusa basilmus birinci LED’i yak.

;2.Tusa basilmus ikinci LED’i yak.

;3.Tusa basilms birinci ve ikinci LED’i yak.



KS:

Keé:

ALT:

MOV DL, 01100000B
OUT DX, AL
CALL DELAY

MOV AL, 11111011B
MOV DL, 01100000B
OUT DX, AL
CALL DELAY

JMP BAS

MOV AL, 11111111B
MOV DL, 01100000B
OUT DX, AL

CALL DELAY

MOV AL, 11111010B
MOV DL, 01100000B
OUT DX, AL
CALL DELAY

JMP BAS

MOV AL, 11111111B
MOV DL, 01100000B
OUT DX, AL
CALL DELAY

MOV AL, 11111001B
MOV DL, 01100000B
OUT DX, AL
CALL DELAY

JMP BAS

MOV DX, 22H
MOV AL, 10111111B
OUT DX, AL
IN AL, DX
AND AL, 00001111B

;4. Tusa basilmis iiciincii LED’i yak.

;5.Tusa basilmus birinci ve iiciincii LED’i yak.

;6. Tusa basilmus ikinci ve iiciincii LED’i yak



K7:

KS:

CMP AL, 00001110B

JE K7
CMP AL, 00001101B
JE K8
CMP AL, 00001011B
JE K9

MOV DX, 22H
MOV AL, 01111111B
OUT DX, AL

IN AL, DX

AND AL, 00001111B
CMP AL, 00001110B
JE KA

CMP AL, 00001101B
JE KB

CMP AL, 00001011B
JE KC

RET

MOV AL, 11111111B
MOV DL, 01100000B
OUT DX, AL
CALL DELAY

MOV AL, 11111000B
MOV DL, 01100000B
OUT DX, AL
CALL DELAY

RET

MOV AL, 11111111B
MOV DL, 01100000B
OUT DX, AL
CALL DELAY

MOV AL, 11110111B



KO9:

MOV DL, 01100000B
OUT DX, AL
CALL DELAY

RET

MOV AL, 11111111B
MOV DL, 01100000B
OUT DX, AL
CALL DELAY

MOV AL, 11110110B
MOV DL,0 1100000B
OUT DX, AL
CALL DELAY

RET

MOV AL, 11111111B
MOV DL, 01100000B
OUT DX, AL
CALL DELAY

MOV AL, 11110101B
MOV DL, 01100000B
OUT DX, AL
CALL DELAY

RET

MOV AL, 11111111B
MOV DL, 011000008
OUT DX, AL
CALL DELAY

MOV AL, 11110100B
MOV DL, 01100000B
OUT DX, AL

CALL DELAY

RET



KC: MOV AL, 11111111B
MOV DL, 01100000B
OUT DX, AL
CALL DELAY
MOV AL, 11110011B
MOV DL, 01100000B
OUT DX, AL
CALL DELAY
RET

DELAY:MOV CX, 1111111111111111B;

LOOP §
RET

CODE ENDS
END

Bu programda oncelikle 8255-2 PC7-PC4 c¢ikisa ve PC3-PCO girise
programlanmaktadir. PC portuna 11101111b ( 1. Satira sifir bilgisi gonderilir) ve PC
portu okunur ve OFh ile AND islemine tabi tutulmaktadir. Okunan ve AND’lenen deger
sirastyla  00001110b, 00001101B, 00001011b  VE 00000111B  degerleriyle
karsilagtirilarak siitun taramasi yapilir. Her hangi birine basildiysa bununla ilgili alt
programa atlanir ve burada saymin karsilifi olan LED’ler yakilmaktadir. Bu islemler

biitiin satirlar i¢in tekrarlanmaktadir.



SONUC VE ONERILER

Gergeklestirilen genel amacli 8086/8088 16-bitlik mikroislemci egitim seti ile;
sinyallerin sayisaldan analo8a ve analogdan sayisala cevrilebilmesi, LCD’ye yazi
yazdirma, sicaklik 6l¢iimii, d.c motor hiz kontrolii, d.c motor yon kontrolii, sayisal d.c
motor hiz kontrolii, adim motor kontrolii, role kontrolii ve 16 adet tustan olusan tus

takimi1 kontrol uygulamalar1 yapilabilir.

Egitim seti, miihendislik ve teknik egitim fakiiltelerinin, meslek yiiksek
okullarinin mikroislemciler derslerinde ve Milli Egitim Bakanligi’nin hizmet i¢i egitim

kurslarinda kullanilabilir.

Kullanilan monitdr programiyla ilgili ayrintili bilgi JJA. ANTONAKOS un

referans [1]’de verilen kitab1 incelenerek elde edilebilir.

Genel amach egitim seti minimize edilerek robot kontrolii, riizgar hizi, basing ve

agilik 6l¢iimleri gibi yeni uygulamalar gergeklestirilebilir.

Seri haberlesmede kullanilan ve bilgisayarda bulunan Hyper Terminal Programi
yerine visual dillerle yazilmig bir ara yiiz programi gergeklestirilerek, egitim setinin

daha kolay ve kullanigh hale getirilmesi saglanabilir.
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Mowamber 2000

National Semiconductor

LM35

Precision Centigrade Temperature Sensors

General Description

The LKI3E sarkes are precision integratad-croult iemperature
sens=ors, whoss output sollade & linsarly proporional ko the
Celsus (Cenfigrade) lemperature. The LM3S thus has an
alvantage over linear femperature sensors calbrated In

Kevin, as the user s not raquired to sobtract a lage
constant waltage from s oulput to oblain convenient Cent-
gade scaling. The LM35 doss nol require amy exlemal
calbiration or timming o provde typica acourackes of $446°C
at room lemparature and +%'C over a ull -55 o +150°C
temparalre range. Low cosl i assured by timming and
calbraticn at the wafer level. The LM35s low oulput iImpad-
anea, linear oulput, and preciss inherent callbration make
Interfacing o readout oF contral cireuiry espedally assy. 11
can b used wih single powsr supplies, o wiih plus and
minus supplias. As it draws only &0 JA Trom s supply, It has
wery [ow self-haaling less than 0.1°C in st aix The LM3ES s
rated o operate over a -55 o +150°C temperature range,
while the LM3SC & ralad for a 40 o +110°C range (10
wilh Improwed accuracy). The LKES seres B avallable pack-

aged In hemelic TO-46 franslskr packages, while he
LM3SC, LMESCA, and LM3SD are also avallable N the
plastic TO-52 Iransistor package. Tha LM3S0 Is alo avall-
able Inan 8-kzad surlacs mount small outine pal:kage anda
plasti TO-220 packags.

Features

= Callbraled directly In © Calsius (Canligracs)
Linaar + 100 myi C scak factar

0.5°C accuracy ouaranieeabls (&l +25°C)
Rated for ll 55" o +150°C range
Sullabkz for remote appleations

Lo cost dus o walerlevel imming
Oparakes fram 4 1o 30 wolls

Less than &0 p&corrent drain

Lo sall-healing, 0.08°C N shll ar
Maonlinearity only *14'C typleal

Lo Impedancs oulpat, 0.1 £for 1 mA load

Typical Applications

144 T 20w

| ot
D W+ 9L T

Ul

[15WES K

FIGURE 1. B&slc Cemlgr.a-:le TE'H]FIE'TE[LITE' SEnsor
(+2'C 10 +130°C)

LN3% Vei

b
SRR B4
Chomsa R, = -Vg/G0 pé
W our=+1 500 i ab +150°C
= 4350 i ok +35'C
= -EB0 i ak ~55'C

FIGURE 2. Full-Range Centigrade Teamperature Sensor
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LM35

Typical Applications continuea;
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Ek.4 ADC0804 Bilgi Sayfas1

. ) . Decembear 1994
National Semiconductor

ADC0801/ADC0802/ADCO0803/ADC0804/ADC0805

General Description

The ADCO801, ADCOBDZ, ADCOBO3, ADCOEDd and
ADCOB0S are CMOS 8-bit successive approximation ASD
converters that use a differential potentiometrc ladder—
similar to the 256R products. These comverters are de-
signed to allow operation with the NSCB00 and INSBOBOA
derivative control bus with TRI-STATE® cutput latches di-
rectly driving the data bus. These A/Ds appear like memory
locations or 170 ports to the microprocessor and no inter-
facing logic is needed.

Differential analeg voltage inputs allow increasing the com-
mon-mode rejection and ofisetting the analog zero input
voltage value. In addition, the voltage reference input can
be adjusted to allow encoding any smaller analog voltage
span to the full B bits of resolution.

8-Bit nP Compatible A/D Converters

m Differential analog voltage inputs

B Logic inputs and outputs meet both MOS and TTL wolt-
age level specilications

B Works with 2.5V (LM338) voltage reference

B On<chip clock generator

u 0V to 5V analog input voltage range with single 5Y
SUPPly

B No zero adjust reguired

B 0.3" standard width 20-pin DIP package

m 20-pin molded chip carrier or small outline package

B Operates ratiometrically or with 5 Vpo, 25 Voo, or ana-
log span adjusted voltage reference

Key Specifications

Features m Resolution 8 bits
m Compatible with 8080 pP derivatives—no interfacing ™ Total error Vs LSB, £ LSBand £1 138
logic needed - access time - 135 ns ® Conversion time 100 ps
B Easy interface to all microprocessors, Or operates
“stand alone"
Typical Applications
5
r’“ 1 M T
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__.10 A oLy
S 5 . TAANSDUCER
——————0f IiTH aLw ey | | ssrResoLmen
+ N P £ OVER ANY DESIRED
= iz L ERALOG INFUT
ocbe b a]™ an Vil 1 a'@:‘!&‘w‘.ﬁ':ﬂﬁ
LPROCESSDR % - - g:: - ::'-"I'IIFF i — A
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Ll P o GPAN AR 1
Tl P WHEF? (I BEE SECTION = =
[ w_
- (4.0} DEND
W TLAH /56711
8000 intertace Error Specification {Includes Ful-Scale,
Zero Error, and Non-Linearity)
oB— Full-
9 Part S:ale VREer/2=2.500 Vpc | VRer/2=No Connection
WG
o — s Number Adjusted (No Adjustments) (No Adjustments)
) —9 w ADO0BO1 | £, LSB
i,
6 PRI ADCOBOZ +15LSB
<: ADCOBO3 | £1;, LSB
DATi
ADCOB04 +1 LSB
ADCOBOS +1LSB
TL/H/5ET1-31
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TRI-STATE Test Circuits and Waveforms

tiH tiy, CL=10pF toH ton, CL= 10 pF
Vg Ve
Vg Veo
WO
DATA o 10k
AUTRUT KD GND
L DATA
Vou £ ouTPUT v
BATA - 19 pata o
DaTRUTS AuTPUTE
oy ———————— Vou
T T =
1—20 s 1,—20 ns TLAH/SET1 -3
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EONVEREION
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Absolute Maximum Ratings (uotes 142
If Military fAerospace specHfied devices are required,
please contact the MNational Semiconductor Sales
Office/Distributors for availability and specifications.

Storage Tempearature Fange —65°Cto +150fC
Package Dissipation at To=25°C BTS mwW
ESD Susceptibility (Mote 10) BOOV

Supply Voltage (Voo) (Mote 3) 8.5V
Voltage H H
Logic Control Inputs —0.3Vio + 18V Operating Ratings (nows 122

At Other Input and Outputs
Lead Temp. (Soldering, 10 seconds)
Dual-In-Line Package (plastic)
Dual-In-Line Package (ceramic)
Surface Mount Package
Vapor Phase (80 seconds)
Infrared (15 seconds)

Electrical Characteristics

The following specifications apply for Voo =25 Voo, T =Ta= Tax and fope =840 kHz unless otherwise specified.

— 0.8V to (Voo +0.3V)

Temperature Range

s80°C ADCOBO01/02/03/04LCY
ADCOB01/02/03/05LCN
300°C
ADCOBO4LCN
ADCOBOZ/03/04LCY
?zgjg ADCOB02/03/0ALCWM
Range of Vo

Tin=Ta=Tiax
ADCOB01/02L), ADCOBOZL)/BB3 —55C=Ty

—40PC =Ty
—APC=T,=
¥C=Ta
FC=Tax

+125°C

85°C
B85°C
0rc
0°C

FC=Ty= +T0°C
4.5Vpoto 8.3 Vpe

Parameter Conditions Min Typ Max Units
ADCHE01: Total Adjusted Error (Mote B) ‘With Full-Scale Adj. Y LSR
[Ses Section 2.5.2) 4
ADCIB02: Total Unadjusted Emor (Note B) VRer/2=2500Vpg + 14 LSB
ADCOB03: Total Adjusted Error (Mote £) With Full-Scale Adj. .y LSB
[Ses Saction 2.5.2) §
ADCH804: Total Unadjusted Emor (Mote B) VRer/2=2500 Vno +1 LSB
ADCOB05: Total Unadjusted Emor (Note B) Ve 2-Mo Connection +1 LSB
Wree/2 Input Resistance (Pin §) ADCOBO /02/03 /05 25 8.0 kil
ADCOBD (Mote 9) 0.75 1.1 kil
Analog Input Voltage Range (Mote 4) V(=) orv(—) Gnd=0.05 Voo +0.05 Voo
OC Commen-Mode Error Ower Analog Input Veltage 14 B LB
Range
Power Supply Sensitivity Vioo=5Vpg £10% Over e 1y LSB
Allowed Vil +) and Viy(—)
Voltage Range (Mote 4)
AC Electrical Characteristics
The following specifications apply for Voo =25 Voo and Ta=25"C unless otherwise specified.
Symbol Parameter Conditions Min Typ Max Units
Te Conversion Time foL =840 kHz (Mote &) 103 114 IS
Te Conversion Time (Mote 5, 8) =3 73 1ok
ok Clock Freguency Voo =5V, (Note 5) 100 540 1460 kHz
Clock Duty Cycle (Note 5) A0 80 %
CR Conversion Rate in Fres-Running INTR tied to WR with 8770 §708 conv/is
Mode CS=0Vpo fouk =640 kHz
(AL Width of WR Input (Start Pulse Width) TS=0Vpe (Mote 7) 100 ns
tacc MAccess Time (Delay from Falling G =100 pF 135 200 ns
Edge of RD to Output Data Valid)
tyy. tan TRI-STATE Control (Delay Gy =10pF, R =10k 125 200 ns
from Rising Edge of RD to (See TRI-STATE Test
Hi-Z State) Circuits)
Tl TR Dealay from Falling Edge 300 450 ns
of WRor RD to Reset of INTR
Ciy Input Capacitance of Logic 5 7.5 pF
Control Inputs
Cout TRI-STATE Qutput 5 75 pF
Capacitance (Data Buffers)
CONTROL INPUTS [Mote: CLK IM (Pin 4) is the input of a Schmitt trigger circuit and is therefore specified separately]
Vin (1) Logical “1" Input Veltage Voo=5.25Voo 20 15 Voo
[Except Pin 4 CLK IN)




Typical Applications (continueq)
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Ek.5 DACO0808 Bilgi Sayfasi

National Semiconduct

DAC0808
8-Bit D/A Converter

General Description

The DACOBOS is an 8-bit monoclithic digital-to-analog con-
verter (DAC) featuring a full scale output current settling time
of 150 ns while dissipating only 32 mvWW with £5% supplies.
Mo reference current (lgge) rimming is required for most ap-
plications since the full scale output cument is typically +1
LSE of 255 Igpp/256. Relative accuracies of better than
+0.19% assure B-bit monotonicity and linearty while zero
level output current of less than 4 pA provides 8-bit zero ac-
curacy for lggez2 mA. The power supply currents of the
DACOB0S is independent of bit codes, and exhibits essen-
tially constant device characterstics over the entire supply
voltage range.

The DACOB08 will interface directly with popular TTL, DTL or
CMOS logic levels, and is a direct replacemeant for the
MC1508/MC1408. For higher speed applications, see
DACOB00 data sheet.

MMay 1999
ar

Features

m Relative accuracy: £0.19% error maximum

m Full scale current match: +1 LSE typ

| Fast settling time: 150 ns typ

® MNoninverting digital inputs are TTL and CMOS
compatible

High speed multiplying input slew rate: 8 mA/us
Power supply voltage range: +4.5Y to +18Y

B | ow power consumplion: 33 myW @ +5Y

Block and Connection Diagrams

L]
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17779

P58

LiE
Al Al

REMGE
EONTROL

CURREMT ST CHES [

-

[TTTITTT

NEHLADDER

r 145 CIRCINT |—-qnn:

VREF|+) ©—

VREF|-| D=1
REFEREWCE
CURAEYT A2

PN CUARENT
SOLACE FaIR

=0 v

[==Ct COMFEN

WEE

Cual-lm-Line Package

OEDOSSET-1

uE INOTE 3 = ) . CowERATION
a1 niluu-rH
g = F=Rerm
=1 paccen e
g =] HE 65 ise
I.?—i Ll.‘
li—l‘ 1’&
= L a5
DENEEAT2
Top View

Order Number DACJOE0S
See NS Package M18A or N18A

1899 National Semiconductor Corporation DS00662T

www. national.com

19119AU0]) V/Q 319-8 80800VA



Electrical Characteristics (continued)

(Voo = BV, Vee = =18 Voo, Veee/R14 = 2 mA, and all digital inputs at high logic level unless otherwise noted )

Symbol Parameter Conditions Min Typ Max Units
All Bits Low Voo = 8, Ve = -8V 33 170 mw

Voo = BV, Ve = —18W 106 305 mw

All Bits High Voo = 18V, Ve = -BW aq mw

Won = 18V, W = -18Y 160 mw

Mote 2: Absclute Maximum Ratings irdicale limits beyond which damage o the device may occur. DG and AC elestrical specifications do notapply when operating

the desice bayond ils specilied oparating corditions.
Mote 3: Range control is not required.

Mote 4: The maximum power dissipation must be deraled al evated lemperalures and is didated by Ty, 83, and the ambient temparature, Ty, The mazimum
allowable power dissipation at any temperaturs i Po = [Ty - Tada)a or the number given in the Atsolute Maiamum Ratings, whichever is lower. For this device,
Topaae = 125'C, and the typical junction-to-ambient thermal resistanze of the dual-in-ine J package when the board mounted is 100°C/AY. For the dusl-in-line N pack-

age, this number increases fo 175 CAY and for the small cutlne M package this number is 100 CAY
Mote 5 Human body model, 100 pF dischamged through a 1.5 ki resistor.

Mote &: All curent swilchas are lasted o guaraniee at least 50% of raled curent.

Mote 7: Al bits swilched.

Motz 8: Pn-out numbens for the DALDAXX represant the duakin-line package. The smal oulline package pinout differs from the dual-indine package.

Typical Application
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IIE"III'

Vg IS
OED0&EAT-1

FIGURE 1. +10W Cutput Digital to Analog Converter (Note &)
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Test Circuits continued)

Ve

210 L

RH = R15

A2 Ot T
A3 0—rt =O=AAN—D “VREF 1T

| OacEm |3
15 Ot

A Ot
AT Ot

VEE

SEE TEXT FOR VALUESOF C

DED0SERT-11

FIGURE 8. Negative Ve (Mote &)

MO—  oacomne
s O—  SERIES

13 V)
L0 g ‘-’u'-[ REF Vs

When Vg = 0, 114 = 2.0 mA

Vg

(n) Ro

R4 Ag

DENDREAT-1Z

FIGURE 9. Programmable Gain Amplifier or
Digital Attenuator Circuit (Mote 8)

Application Hints

REFERENCE AMPLIFIER DRIVE AND COMPENSATION

The reference amplifier provides a voltage at pin 14 for con-
verting the reference voltage to a current, and a turn-arcund
circuit or current miror for feeding the ladder. The reference
amplifier input currrent, 144, must always flow into pin 14, re-
gardless of the set-up method or reference voltage polarity.
Connections for a positive voltage are shown in Fgure 7
The reference voltage source supplies the full curent 1y,
Far bipolar reference signals, as in the multiplying made,

R15 can be fied to a negalive vaoltage corresponding fo the
minimurn input level, Itis possible to eliminate R15 with only
a small sacrifice in accuracy and temperature drift.

The compensation capacitor value must be increassd with
increases in K14 to maintain proper phase margin; for R14
values of 1, 2.5 and & kL2, minimum capacitor values are 15,
37 and 75 pF. The capacitor may be tisd to either Weg or
ground, but using Ve increases negative supply rejection.

A negative reference voltage may be used if R14 is
grounded and the reference voltage is applied to R15 as
shown in Figure 8. A high input impedance is the main ad-
vantage of this method. Compensation invalves a capacitor




Ek.6 8255 Bilgi Sayfas1

uPDB255A

Pin Funclions

Dy-0 (Data Bus Bufier)

Thesa pins foern & threg-slabe, bidiraclional data bus
butfer that is oontrolled by input and ouwlpul
insfructions execiutad by 1he processor. Contral words
and siafus infarmation am also transmitted via Op-Oy.

C5 (Chip Select)

A low input 10 this pin enableg the uPDEIGSA for
cormmanication with (he BOALABIESA.

RD (Read)

A low inpul to this pin enables tho wPDAISEA for
communication with 1he BOBDARCRLA,

WR (Write)

& lopw input 10 this pin enabies the data bus buller o
receive data of conlml words from fhe processor
By, Ag (Port Address)

Thesa inpuis are used in conjunclion with &5, RL, and
Fﬁ 1o oonirol tho salsstion of ane of tha Thres ports
on ke conirnl word register. &p and &y ans usually
connecied 1 b and Aq of the propessor address bus.

Blook Diagram

NEC

RESET [Resef)

A high level input 1o 1his pin clears the conbiol regster
and places poris &, B, and G in input made. The inpul
latches in ports A, B, and & ae nof cheand.

Piy-PAg, PBy-PBy, PCr-PCy (Ports A, B, and C)

Thase {hres B-bil VD ports can be conligurad to meeat
a varisty of functional requiremenis through sysiem
softwars, The effectivencss and flaxibility of the
wPDAZSSA e furihar anhanced by special fratures
undgue 10 asxch of tha pors, a8 1ollpws

« Porl & has an Bbit data sutpul latchibutfer,
data inpufl lateh'bulfer, and data input lateh,

= Porl B has an Bbit dada 11D latchibuller ard an
B-bit data Input butiar,

* Porl © has an 8-bit cutpul latch/oufier and a
data input bulher fEngul not labchad),

Parl C may be divided Intg two indepandant 4001
aonirol and staius ports for use with ports & and B.
Voo

+5 V pownr supply.

GHD {Graund)

Cannaciion bo ground.
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Modes

Tho wPDE25EA can be cperated in modes @, 1 or 2
which pare selecied by approgriate cantral wands and
afe delaibad bealow,

Mode O

Mode O prowides basko imput and oultput aperations
Ehraugh each of tha ports A, B, and ¢ Outpul data
Is latshed and input data follews the peripharal. Mo
“handshaking™ strabes are nesded.

® 16 differant configurations In mods O
& Two &-bit ports and two 4l ports

& Inputs arme not laichad

& Cuilpuls ara latohed

Moda 1

Moda 1 provides for atrobed nput and oulput opera-
tions with data transferred through port A or B and
handehaking through port S,

® Two IFD groups (1 and 1)

® Both grovps contaln an B-bif data port and a 4-bit
oonirolidata part

# Both B-6it data ports can ba aithes latchad input or
latenad cutput

Baslec Oparation

Input Oparation (Rasd)
By L no L GE
[ o a i 0 | FORT A — DATA BUS
[ 1 a 1 0 | FOAT B — C&T# BUE
1 ] i 1 0| FOAT C —= 0A78 BUS
Duipul Oparaiion (Writay
[y ™ RO WR | CE
a L i 3 D | DATA BUS —= PORT &
0 i ? | 0 |oeia S E
[ ] 1 ¥ n OETA BliS — FROAT C
1 1 1 3 0 | DETA B —= COMTROL
Disable Furrction
M ag no WA | G
a 1 £ oy i OETA BUS —s
| HIGH T STATE
= x [ 1 0| OATA BUS —
| WiGH F STATE
L H

(i) X maars D0 HOT CARE"
1 &l condilons nod lished ace Begal and §houkd

“m 2 he asmiidad.
Made 2 provides for strobed bidirectional aperation
using PPy a8 the Didirectional latched data bus.
PPy i wsoed for indarrupls &and “handshaking ' bus
Niva controd similar to moda 1, Mols that FBgFBy and
PCaPCs may be defined as mode 0o 1, input or owl-
put in conjunction with part A in moda 2.
& &n B-bit latehed bidirestional bug part [Pa-PAx
and a Skl contral port |PCIPGH
® 2oth inputs and culputs are laiched
& An additional Bbit input or sutpul pon with a 3-bit
contral port.
Mode Definition, Bit/Rest Format
Control Word Control Word
[o:Tos s o Tos Joa [ 01 [ s | [o7] 06 [s [ o [oa [ 02 01 [ s |
Growp 11
Port € {Lawer)
1 = Input
0 = Output
Port B
1 = Input
0 = Oulput
Mode Selection
0 = Mode 0
1 = Mode 1
X X
—_—
Doan't
Group | Care Bit SetfReset
1= Sel
ot C (Upper) 0 = Resat
0 = Output
Bit Select
Port A
1 = Input o|1|z2fa|la|ls|e|T
0 = Ouiput
(1] 1 o 1 [] 1 ['] 1 | Be
Mode Sslaction ] a 1 1 ] » 1 1By
H
‘x: Mod:2 o L] o a 1 1 1 1| Bz
Maode Set Flag Bit Set/Resst Flag
Mode Definition 1 = Active Bit/Reset 0 = Active

B3-0028%46
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NEC

) uPDT1051
NEC Electronics Inc. Serial Control Unil
Description Qrdering Information
The wPOTI05 seral controd unit is & CWOS USART Pl Nember Ehck [Wiz| Fickage
designed 10 provide sefial dala commuonications in - pomEics i i plafic 0P
riGrocomputer systems. The GPL uses it &3 8 per- £ ™ = ilil - hiin st
pheral 110 dayvice and prOgrams it lo cominunicate in- —— — —
SyNENranGuS o asynchranous serlal data irarsmission - " #4gin plastic GFF
protocals, including IBM bigyne -1t 10
The USART raceivas serial data aireams and converls _d i Zin PLES
tham into parallel data characters for the CPLU. While L0 10
receiving serial data, fhe USART can also accap o
parallel data from the CPU, covert It to serlal, and i Configurations
transmit tha data. The LISART sigrals the CPU whean it
has recaived or transmitted a charactar and requires 28-Pin Plasiic DIP
sarvice, Tha GPU may read complate USART &iaius ! :
data al any 1amea.
W # 0oy
iy 0o

Features AEBAT e
0 Synchronous operation ':":" : :;:‘q '

One of tw SYNC charachers o 4 b

Imernakiaxtirmal syrchronzaton o i [15

Automatic SYNC charactes indarion T 21 ] SESLT
0 Asynehfanous sparation "lE H ;'1“

Clock rata: {baud rate) [ Tenars

¥4, %16, oF %84 o M

Sand stop bits: 1, 1.5, or ? bils it 4 7 vt

Bresk iransmisgion Ruhbt i |1 wabeaw |

Autamatic broak detection o

alid #lan bil datection

O Baud roge: OC - M40 kbit's af x1 clock

O Full duples. double-biuflend kansmitter reoaiver

O Error dedectson: parity, overrun, and framing

O Five- o eight-bil characlars

0 Low-powar standiby mode

C Compatible with standard microcompuiers

O Funclianally squivalert o {sxcept standny mode)
and can rgplace the pPDEZSAF

L] CMOS technalogy

O Single +5 W + 10% power supply

L Indugtrial bem perature range —40 to +85 %5

O 28-pin plastic DIP or PLGG or 44-pin plastic QFP

U8 MHz and 10 MHz
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Mode Register

When the yPD71051 is in standby mode, writing a
mode byte to it will release standby mode, Figure 4
shows the mode byte format for designating async
mode. Figure 5 shows the mode byte format for
designating sync mode. Bits 0 and 1 must be 00 to
designate sync mode. Async mode is designated by all
other combinations of bits 0 and 1.

The P1, PO and L1, LO bits are common to both modes.
Bits P1 and PO {parity) control the generation and
checking (sending and receiving) functions. These
parity bit functions do not operate when PO =0. When
P1, PO = 01, the uPD71051 generates and checks odd
parity. When P1, PO=11, itgenerates and checks even

parity.

Bits L1 and L0 set the number of bits per character (n).
Additional bits such as parity bits are not included in
this number. Given n bits, the gPD71051 receives the
lower n bits of the 8-bit data written by the CPU. The
upper bits (8 -n) of data that the CPU reads from the
uPDT1051 are set to zero.

The 8T1, STO and B1, BO bits are used in async mode.
The ST1 and STO bits determine the number of stop
bits added by the gPD71051 during transmission.

The B1and BObits determine the relationship between
the baud rates for sending and receiving, and the
clocks TxCLK and RxCLK. B1 and B0 select a multi-
plication rate of 1, 16, ar 64 for the frequency of the
sending and receiving clock relative to the baud rate.
Multiplication by 1is not normally used in async mode.
Note that the data and clock must be synchronized on
the sending and receiving sides when multiplication by
1is used.

The SSC and EXSYNC bits are usedin sync mode. The
SSC bit determines the number of SYNC characters,
5S8C = 1 designates one SYNC character. SSC =0
designates two SYNC characters. The number of
SYNC characters determined by the SSC bit are
written ta the yPD71051 immediately after writing the
mode byte.

The EXSYNC bit determines whether sync detection
during receiving operations is internal or external.
EXSYNC = 1 selects external sync detection and
EXSYNC = 0 selects internal sync detection.

Figure 4. Mode Byle for Setting Asynchronous Modi

D=1
7 & 5 4 3 2 1 0
[s71|sTofP1 | Po JLi|LofB1]ma]

B1 | BO Baud Rate
[ | 11 Clock
110 u 16 Clock
111 x b4 Clock
L1 | L0| Charecler Lengih
oo & hit
ol &-bit
110 T-bit
1)1 4-bit
P1 | PO | Parity Generate/Check
x| 0 No Parity
o)1 Qde Parily
1]t Even Parity
fstifsro] Transmit Stop Bits
ofo Use lllegal
ol 1=hil
110 1-1/2 bit
1)1 2-bil

x:don’teare

93-DO0TREA,

Figure 5. Mode byle for Setting Synchronous Mode

cio=1
76 5 4 3 2 1 0
fssclexsvncelp [ Lifw] o] o]

L% (L0 | Character Lengih
Do S:hit

o1 6-bil

i]e 7-bit

41 8-bit

X Mo Parity
Odd Parily

Everi Parily

P11 P |Parily Generate/Check
[]
1

1]

{exsyNC Syne Detect
[ Internally | Outpul]
1 Externally [Input]

§S8C Sync Characlara
o 2[85C)
1 1

x: don't care

B3-000TETA
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Command Register

Commands are issued to the uPD71051 by the CPU by
command bytes that control the sending and receiving
operations of the uPD71051. A command byte is sent
after the mode byte (in sync mode, a command byte
may anly be sent after writing SYNC characters) and
the CPU must set C/D = 1. Figure 6 shows the
command byte format.

Bit EH is set to 1 when entering hunt phase to
synchronize insync mode. Bit RxEN should also be set
to 1 at that time. Data reception begins when SYNC
characters are detected and synchronization is
achieved, thus releasing hunt phase.

When bit SRES is set to 1, a software resetis executed,
and the gPD71051 goes into standby mode and waits
for a mode byte.

Bit RTS controls the RTS output pin. RTS is low when
the RTS bit = 1, and goes high when RTS=0.

Setting bit ECL to 1 clears the error flags (PE, OVE, and
FE) in the status register. Set ECL to 1 when entering
the hunt phase or enabling the receiver.

Bit SBRK sends a break. When SBRK = 1, the data
currently being sent is destroyed and the TXDATA pin
goes low. Set SBRK =0 ta release a break. Break also
works when TxEN = 0 (send disable).

Bit RxEN enables and disables the receiver. RxEN =1
enables the receiver and RXEN = 0 disables the
receiver. Synchronization is lost if RXEN = 0 during
sync mode.

Bit DTR controls the DTR output pin. DTR goes low
when the DTR bit = 1 and goes high when the DTR
bit=10.

The TxEN bit enables and disables the transmitter.
TXEN = 1 enables the transmitter and TxEN = 0
disables the transmitter. When TXEN = 0, sending
stops and the TxDATA pin goes high {mark status)
after all the currently written data is sent.

Status Register

The CPU can read the status of the yPD71051 at any
time except when the ¢PD71051 is_in standby mode.
Status can be read after setting G/D =1 and RD = 0.
Status is not updated while being read. Status updating
is delayed at least 28 clock periods after an event that
affects the status. Figure 7 shows the format of the
status register.

The TXEMP and RxRDY bits have the same meaning as
the pins of the same name. The SYNC/BRKbit generally
has the same meaning as the SYNC/BRK pin. In
external synchronization mode, the status of this bit
does not always coincide with the pin. In this case, the
SYNC pin becomes an input and the status bitgoesto 1
when a rising edge is detected at the input. The status
bit remains at 1 until it is read, even when the input level
at the SYNC pin goes low. The status bit becomes 1
when a SYNC character is input with the RxDATA
input, even when the pin is at a low level.

The DSR bit shows the status of the DSR input pin. The
status bit is 1 when the DSR pin is low.

The FE bit (framing error) becomes 1 when less than
one stop bit is detected at the end of each data block
during asynchronous receiving. Figure 8 shows how a
framing error can happen.

Figure 6. Command Byte Format

cib=1
7 6 5 4 3 2 1 @
[enTsnes [rrefeci]seak [rxen [ora| Txen |

TaEN| Transmit Enable
o Disabla
1 Enable

DTA | OTR Pin Control
[ BTR =1
1 oTR =0

RxEN| Recelve Enable
o Disable
1 Enable

SBRK| Send Break

M TeDATA Pin
Naormal Operation

1 TxDATA =0

ECL Ertor Clear
) No Operation
1 Error Flag Clear

ATS | ATS Pin Control

] ATE=1
1 ATS =0
‘ SAES i Reset

(1] No Dperation
1 Aesel Operation

EH [1]| Enter Hunt Phase
[ Na Oparatisn
1 | Enter Hunt Phase

Note:
[1] The EH bit is effeciive only in SYNC mode,

83-0O0TBEB
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The OWE bit (overrun arror) becomes 1 when the CPL
dedays reading the received data and two ngw data
byles have bRen receivad. R this cage, tha finsl dats
byte received is ovarwriibean and koSt in the receive data
Duler. Figure 3 Bhows oW an D4 imian cam RapEan.

The PE bit {parity error) becomes 1 when a parity arror
QGCURS in a recelve stale

Flgurs 7. Sialus Regizher Formal

[ L-B |
r 4 & & 31 3 1 2
oA L BBy | TeADF

T T T Raew o Skl M
P ST Ml BT MR

Fh W

Framing, awerren, and parily errars do not desable the
EPDTIAST s operatons, Allthres error lags are claared
o4 I‘.'l:.l & command I:-‘,.fl.ﬂ thal sals the ECL bit e 1.

The TxRDY bit becomas 1 when the tranamit data
biglter i3 amply, The T=RADY culpul pin becomes 1
when the fransmit data butfer is empty, the T3 pin is
low, arid TREMN =1, That is, kil TaRDY = Tranamil Data
Bufter Empty, pin TaRADY = {Transmit Dsta Buffar
Emptr:ntf:ﬁL Ope(TaEN = 1)

Figure 8. Framing Errar

A D B e A 1 Bl e
[V] b P 2w i b

Erdin (he Brnidl Blide
e | O
¥
LI Srep G =
[} [ T Wil Eildwl B ihad
1 b

A & M Frlarelp @k lebeint B DL E e TaBLE.

I 1] -Makmr B DATA ”: i:iH-"“"'
- = : [ .-".:l-..;n-..-.h_l-mpu [——_—
\—- T LY e ey
| s
A] W¥es dila ln chmegr shring barseiisiey [Lhisg ke
FE Frarmag Frenr rpismhis TRAEFREC LT, B |
L] - i TeETH,
L -Emm i ! b
o L HF RS
p— mm ] . Wi oM
Py Wi e LI
[] fER 1 II.," |
[ DRk P Cha B MOwega
CIH
Wi Frea
Figura 8. Owerrun Error
OdE gy oKl L= T PR PacEve Buier By figs
[ Brerwd Fafbn | Firnl B
i e T e I O e e 0 S e
v ommewe{ [T 111 1] CEEE Lo
LI | I R 5 ST R 0 ol
o o oyl L L L ] 1 1 P o
v FE R i R I D I 6 501
P P A0 T e I I A )
- el CL ol L o
v i e L TR i e O I i e
Chr | o rd e by b DHI g iy cipnardes on remaipl gl Char )
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8254
PROGRAMMABLE INTERVAL TIMER
m Compatible with All Intel and Most B Six Programmable Counter Modes

Other Microprocessors

® Handles Inputs from DC to 10 MHz
— 5 MHz 8254-5

W Three Independent 16-Bit Counters
® Binary or BCD Counting

— 8 MHz 8254 m Single +5V Supply
— 10 MHz 8254-2 B Available in EXPRESS
m Status Read-Back Command — Standard Temperature Range

The Intei® 8254 is a counter/timer device designed to solve the common timing control problems in micro-
computer system design. It provides three independent 16-bit counters, each capable of handling clock inputs
up to 10 MHz. All modes are software programmable. The 8254 is a superseat of the 8253,

The 8254 uses HMOS technology and comes in a 24-pin plastic or CERDIP package.

[P
- CLK 0 el ) ve
DATA v
D7Dy “ BUS COUNTER | o GATED Dy ]2 2] wr
BUFFER 0 Ds []3 »[]RD
-—= OuTo -
Ca(]4 n[]cs
by([]s 2007 Ay
— o0t w2
1 18 CLK 2
T} w
;: 2 t—— C LK 1 Do [8 wljoura
——»Q READI o
WRITE | CU“?"’ER — GATE 1 cakolde 18 JGATE 2
Ay ———| LOGIC o outo[J10 15 CLK 1
h—" z o GATE 0[] 11 1u[] aate 1

T GND [ 12 13 JouT1
Fot _—T 231164-2
Figure 2. Pin Contiguration
-— CLK 2
O
“WoRro - COUNTER | o GaTEZ
REGISTER [\ — 2

— 0UT 2

L~
231164-1
Figure 1. 8254 Block Diagram



8254

Tabie 1. Pin Dascription

Symbol :: Type Hame and Function

Dr—Dy 1-8 (FL DATA: Bi-directional threa state data bus iines, connactad 1o systam
data bus.

CLE O 9 | CLOCK 0 Clock input of Countor .

_Quto | 10 o OUTPUT 0: Outpud of Counter 0.

GATED 11 1 GATE 0: Gate input of Courrter 0,

GHND 12 GROUND: Power supply confiaction,

Ve 24 POWER: + 5V power supply connection,

WR 23 I WRITE CONTROL: This input is low during CPU write oparations.

HE Pl I READ CONTROL: This input is law during CPL read oparations.

(3 2 | CHIP SELECT: A low on this input anables the 8254 to respond 1o
FD and WH signals. FD and WH are ignored otherwise.

Ay, Ap 20-18 I ADDRESS: Used to select ons of tha thrae Counters of the Contral
Ward Ragisier for read or write oparations. Mormally connactad to
the system address bus,

Ay Mg Selects
i} ) Counter 0

0 1 Couriter 1

i i} Countar 2

i ] Control Word Reglsier

CLE 2 18 I CLOCK 2 Clock input of Countar 2.

our 2 17 O OUT 2: Outpul of Counter 2.

GATE 2 18 I GATE 2: Gata input of Counter 2.

CLKE 1 15 I CLOCK 1: Clock input of Countar 1,

GATE 1 14 | GATE 1; Gate input of Counter 1,

ouT 1 13 O | OUT 1: Output of Counter 1,

FUNCTIONAL DESCRIPTION

General

The 8254 is & pregrammable interval liover/counter
designed for use with Intel microcomputer Systams,
It Is & general purpose, multi-timing elemant that 'can
ba treated as an amay of /0 ports in tha system
soltwiare.

The 8254 solves ane of the maost comman problems
in any microcomputer system, the gensration of ac-
curate time delays under software contral. Instead of
satling up timing loops in sottware, the programmer
configures the B254 to match his requiraments and
programs ono of the counters for the desired dalay,
After tha deosired dalay, tha B254 will inferrugl the
CPU. Softwars overhead is minimal and varable
length dalays can easiy be accommodated.

Soma of the othar counter/ timer functions common
i rMcrocompltars which can be implemantad with
tha B254 ara:

* Foal time clock

* Evant-counter

& Dagital one-ghol

s Programmable rate genarator
* Squara waye generator

= Hinary rate multipliar

* Complex wavalorm generaion
+ Complex motor controller

Block Diagram

DATA BUS BUFFER

This 3-state, bi-drectional, B-bit buffer is used to in-
torface the 8254 to the system bus (sea Figure 3),
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Control Word Format

A pap=11 B85 =0 Ai=1 WH=0

Dy Dg D5 Dy

=

B3 D3 Dy DOp

| 5C1 | sco | mwi | Awo | m2 | m1 | Mo | BcD |

Operations)
] 1 | Read/Write least significant byte anly
Ftendf'-'i'nta mast significant byte cnly

Fread/ Write least significant byle liest,
than most sigriicant byle

HOTE:

By contrast, initial coums are wiitten into 1he Coun-
ters, not the Control Word Ragister. Tha Ay Ay in-
putas are used 1o select the Coumter to be written
irte. The formal of the imbal count s determined by
tha Contral Ward usad.

Write Operations

Tha programming procedure for the B254 15 wary
flesaibbe. Cnly two comventions neod 10 b remem-
barad:

1) For each Counter, the Control Word must be writ-
ten before the initial count is written.

2) The nitial count must follow the count formal
gpacified in the Control Word {least ssgnificant
byte only, most significant byie onby, or least sig-
nificant yte and then most significant byle),

EC—Select Counter M—Mode
SC1 5C0 M2 M1 MO
0 Salect Counter 0 | [ o | o Mode 0
1| Salect Counter 1 | 0 K Mode 1
1 a Salect Counter 2 ‘ X i | 0 Mode 2
1 1 Read-Back Command | X 1 1 Mode 3
1 1 Mode 5
RW—Read/ Write
AW1 AWO
BCD
o 0 |Counter Latch Command (see Read

0 Banary Counter 16-bits

1 Binary Coded Decimal {(BGD) Countar

i4 Decades)

Dhon't care bits (X} should be 0 io inswe compatiblity with futurs intel products.
Flgure 7. ﬂﬁrﬂ.%rd Format

Since tha Control Word Register and tha three
COounters have separate adoresses (salectod by the
Aq Mg inpuls), and each Control Word specrlies the
Countar it apphes to (300,501 bis), no special in-
struction saquence 5 required. Any programming
sequence that follows the conventions in Figure 7 15
acceplable.

A new initial count may be written o a Counter at
any tima withou! affecting the Counter's pro-
grammed Moda in any way. Counting will be affected
as described in the Mode definitions. The new count
must follew the programmed count format,

If a Counter & programmed (o read/write two-byla
counts, the following precaution applies: A program
must not transfer control batween writing the first
and sacond byle 10 another routing which also wiites
into that same Counter. Ctherwise, the Counter wil
be Inaded with an incorrect count,
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8259A

PROGRAMMABLE INTERRUPT CONTROLLER
(8259A/8259A-2)

m Single -5V Supply (No Clocks)
m Available in 28-Pin DIP and 28-Lead

8086, 8088 Compatible

MCS-80, MCS-85 Compatible
Eight-Level Priority Controller
Expandable to 64 Levels
Programmable Interrupt Modes
Individual Request Mask Capability

PLCC Package

[Soo Packaging Spac., Order #231350)

Available in EXPRESS
— Standard Temperature Range
— Extended Temperature Range

The Intel B259A Programmable Interrupt Controller handles up to eight vectored priority interrupts for the CPLU.
It is cascadable for up to 64 vectored priotity interrupts without additional circuitry. It is packaged in a 28-pin
DIP, uses NMOS technology and requires a single + 5V supply. Circuitry is stafic, requiring no clock input.

The B259A is designed to minimize the software and real time overhead in handling multi-level priority inter-
rupts. It has several modes, permitling optimization for a variety of system requirements.

The 8259A is fully upward compatible with the Intel 8259. Software originally written for the B259 will operate
the 8259A in al B259 equivalent modes (MCS-B0/85, Non-Buffered, Edge Triggered).

T

DATA CONTROL LOGIE
DDy BUS
BUFFER

f— R0
CTrp— _—
WR——=c  READ o
WRATE -— N i TERALET
LOGIE SERVICE PRIDRITY REQUEST =R
L — REG FESOLWVER REG f—— R4
nmsA MiRR A%
i — R
[ |=—R7
CASD =—y <:> INTERRUPT MASH HEG
CASCADE Lt
CAS 1 =—sd  pUFFER; |=—
COMPARATCR
Py —
— i \\,‘
SRIEN “INTERNAL BUS
231 488-1

Figure 1. Block Diagram

DIP
I e W e
o] ] i
wr 2 s,
anl]s = [1iRTE
o, [ m ey
o, 2 [JiRe
o 1 [1ms
[Vl 2 iRd
o []n paalit) ST
o, e 20 [JiR2
o, [ e 1R
o, [ LY SILL)
caggly e 17 Jme
casi[f iz 16 [1EREN
Gun [ 12 15 [oasz
2314582
PLCC
TLLTAEL
onoonoonn
S 43 2 0 1T
ps]= o] e m ]
oY= - m ]l
na] 7 23[9 5
3 ]= |-} fEET) F] = CF
i = £} 4l mE]
[Vt = KL F = CH
o] Y =TCd
12 15 14 1% 96 17 W@
ooy
H E nlE s E
hih e P
I
231468-31
Figure 2. Pin
Configurations
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DLy Bus
BUFFER

U

COMTHOL L CHEC

D c—
p— WE&L
] whHiTE .
LG

ChRED

Caf i ——

Cas

s

| — R
. "H 1

e
(L] TERHLF fl‘
L o PRHEITY MEQUEEY |[=—" ¥
nRG ERMWER REG fa i1 d.
L TN isRAj -
B 1
i 1

IRHTEAAFT RAEE HEL:
AW
IR TEMRAL HISS
T

Figure 4c. 82534 Block Diagram

Fgure 5. 82594 Interface to
Standard Systom Bus

INTERRUPT SEQUEMNCE QUTPUTS

MCS5-B0, MCS-R5

This sequenca & timed by Srea FTA pulsas Dudrg
i fra THTA pulsa $ia CALL apoade = anaklad
ania tha data bus
Content of Fir st Inter rupt Vector Byte
Dr D& DS D4 D3 D2 D1 DD

CMLCODE |1 1 0 0 1 1+ o 1]

Turing 1ha sacard BTA pulses fa lows addrass of
e aoproriate Sardod routng iE enablad ama iha
data bus ‘Whan Fiarcal 4 BiE As-A7 amm o
grammad, wihila Age A4 are auomadcally imsertad by
fa B2EAA Whan indarsal B anby Ag and A7 ars
progammead, whila Ap-Ac am astomaticaly nsat
ol
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Contentof Second Interrupt Vector Byte

B2590

canpased as fdlows (nola tha stata of &a ADI

During tha ird TATA pulss i fighea addrass of tha
appragriats sardoa routme, shich was pragrammed
as byta 2 af $a nitaimton ssquanos (Ag-Ay), s
anakblad ama fia bus
Content of Third Interrupt V ector Byte
DF DE D& D4 D3I D2 Dn DD

[ars [ ana | aa [ ane [anr [ano ] an [ s |

BDB6, B0BE

HOAE mada = dmiar to MOS80 mode aecapt Siat
arly two Inerugt Adenowladgs opoles araissoad by
tha processor and no CALL apooda is sant o tha
pracassar. The first imermupt adnowled ga ayde is
wmia o Siat of MCS8), 85 s=tams n ot tha
H2594 usas f to marndly beara tha state of tha
imtarrugts for prioaty resolu®on and as a maste it
mna s 1 indarugl code an S catcade inas atithe
ard of tha TTTA pulka. On this fret opde 8 doss nat
mtga any data to fa processor and leaves it dats
bus bufers deablad On fa sacond imaupt ac
knowladge opda in 8085 made Sie master jor slaea
it =a programmad) will sand a byte of data i tha
pracassar with tha admowladged intemut coda

ol ral d and Az -A ]

R nberval = 4 Earﬁd- i igrarad and As-Aq am o n
DY D DE D4 D3 D2 D1 Do Content of Inberrupt Vector Byte

7 | A7 A8 A5 1 1 1 0 @ fror BOBA Syatarn Mode
G| A7 AE A5 1 1 0 4 0 D7)D& |08 |Ds|D8fD2/D1 D0
s | A7 AE AB 1 o » 00 A7 [ TF|T& | TS | T4 | Ta| 1 1 1
2 | A7 AB AB 1 a a 0 o RE [ TF|T& | TE | T4 | Ta | 1 i i}
2 | A7 AE AE O ] ] 5 o RS | TF|TE | TS | T4 | Ta| 1 i 1
a2 | A7 AB AB O 3 a a a RAa | TF|T& | TE | T4 | Ta| 1 i i}
1 [ A7 A8 A8 o a 3 a a A3 | TF|T&| TS | T2 | Ta| 1 1
o |A7 A8 AE 0 o o a0 A2 | TF|T& | TS | Ta | Ta | O i i}

A1 | TF|T&E | TS | T8 | Ta| 1
IR Interval = 8 RO | TF|T& | TS | Ta | Ta | O a

bY D& DE D4 D3 D2 D1 DO
PLAT a8 1 1 1 0 0 91 pROGRAMMING THE 8258A
§ | AT AE 1 1 i} i} a a
Tha B25394 acoaps two typas of command wands

5| AT A6 1 a i a a a generated by the G
4 | AT A& 1 i} i} i} a a 1. irdieion Command Worgs ((0WsE Badara

namal opamion can bagn, aasch 2594 in iha
3 [ A7 Ad a ! g a a St must Da brought 19 asiaring pani-—oy a
2 AT MG 0 1 a0 a9 a saquanca af 2 i 4 bytas timed by pulsas
1| A7 AB 0 i a a0 2 Opeardon Commend Honds [D0WE) Thasa am

i command wards which command S B2538
0| A7 A8 @ a o0 o 0 o ooeals in wvadous imarupt modes. Thesa

mada s aps:

a Fully nastad mads

b Aotatng pAoaty mada
o Spacal mask maode

d Palled mada

Tha OOWs can ba witian into S 02594 arySmae
afer indialeation

INITIALIZATION COMMAND WORDS
(ICWS)

(senearal

Whanawer acommand & issuad wit A0 = Qand T

1, ths & imepatsd a2 talizaton Command
Ward 1 JICWIL IKGWT stars tha imtitaleation e
quanca duwing which tha falowing auomatcaly oo
o

a Thaadgs sanss croull & rasat which meaans that
tallowing imfalizatan, an interugt request {H) in
put must maka a low-ia-high Fansistion o ganare
ata an imamupt



Operation Control Word 1 (QCW 1)

OO st and alears tha mask Bt n ths irssapt
Mask Ragestar (PMAL Mo - Mg reprasant e aght
maask bits 8 1 ndicates the chammal = maskosd
gimFkiad ) 8 Q imdicates e chanmal is anablad

intel.

Operation Control Word 2 (OCW2)

A, 5L EQl—Tha=a thraa his contral #ha Aatsa and
End af Intesmupt madas and cambimations of e fwa.
A& chart of thase combnations can ba found an tha
Oparaton Command Waed Fammats

Lz. Ly. Lp—Theasa hits datamina s ntamupt leeal
adad upan when tha SL B = actiea
AT R G ST E R SO R
3 ' o '
0o 0 1 N
AE AL MEAD
AR E LT
w0 AT I 1&_".:“ ol bk 2T
Ao Fua st | o e se
:-%Lm
SRR IAL MASH REOHHE
o 1 ] '
0 1] 1 1
HESET ST
R ST SPECIRL | SR CEAL
LR AR
D Ea-uT

Figur e 8. Oper ation Command 'Word Fonmeat (ConSrued )



B259A

After Rotabe {74 was sardcad, all athar pnodtas
reftated carmaspandngly)

| poononon
Highaesd Frigetly H.:Hl"ﬂﬂ'l'
BN E

ooy S I - 20

Thara ara two ways 10 accomplish Automatc Aata.
tion using OON2, fia Fotatan an Man-Specitic 200

Command (3 = 1,50 = 0, BQl = 11amd @ Ao
tata in Autarmate EO| Mada which iz satby (A = 1,
L o= 0, B0 = O and dearad by 9 = QL 5L = 0O
B0 = 0L

Specific Rotation
{Spedfic Priority)

Tha pragrammer can change miorities by program-
ming e battam priodty and fus fadng all ahar pr-
atims; La if 185 = programmasd as tha battam priar.
ity devace, fan 196 will hawa e highaest ana.

Tha Sat Paarity command & Etuad m OOW2 whea:
B 1. 50 1, L0=12 i fa Bnary priordy bl
cada af tha batiam priory dedoa.

Oihsarea S1at in f1E mods ndamal status is updated
by saftwars contal dudng OOW2. Howaws, /s -
dagandant af tha End of hierust (E00 command
(a0 moacuied by OCW2 )L Priarity changes can ba
ansoued duing an E00 cammand by using fa Ao
tata an Spacds B0 command in OCW2 4§80 = 1, 5L

1, EQI 1 and LD=12 I sl 10 pacE
Batiam pricrityl

Interrupt Masks

Each Intamupt Raquest ingul can bam maskad nd-
widualy by $a bt Mask Ragiser {MA) pro-
grarmmead Sirmugh COW1 Each bitin tha IMA masks
ard it chamal § i 5 st (1) 3t 0 masks 190,
Hit 1 masks 111 and 0 dart Masking an 1 chanmal
doas not afact the ofie channals oparatan.

Special Mask Mode

Soma appicatons may rquirg an narunt sandos
rauiing o dynamically aler tha dystam priodty Shuc-

intgl.

e duing it meaotion unde softwars coral For
aangla the rautng may wish 1o nkikt lowar griork
ty raquast for a podion of i axecufon ul anabla
sama af tham far anafar porton.

The diffculiy ham s fial § an Intamupt Aequast is
acknowledged and an End af Interrugt command did
ot rasat s IS bt {ia_, whils acacuting a sardca
mung], tha S259A would have inhibited al lowe
prinity requasts Wi na sasy way for e outins 19
aiabila tham

That = whara s Specad Mask Moda comas in In
i sneoa Mask Moda, whan a mask bit 15 28t n
OO, it imnibie fudhar internupts al that baval o
gty s nlarunts fromeed ofber lavals owar as wall
o Fighe) it are nat maskad.

Thuz, arny intenpts may b dales ey anablad by
ading $he mask ragistar

The spacal Mask Mode i st by OWED whaa:
EEMM = 1,50 = 1, and dearad whara S5MU
1,5MM = O

Poll Command

In Pal mada tha INT outout functions as i namaly
daas Tha micrapracessar shauld ignars this utpul
This can ba accomgishad aihar by not connacing
i INT ougut o by masking mismugts within the
micrapracassar, tharby d=abing As imerug input
Sarvioa {o devioss & achievad by software ugng a
2l cammand.

Tha =al command is istuad by seiing = 1 n
OOWA Tha B2534 gt tha naxt pulsa fo e
A% fla_ A0 = 0 55 = ) a5 an imamupt ac
kmaladge, sats the appropriate IS bitif faais a
raquasi and raads e gty level. Inteenupt is Fo-
=i kam WH ta F0.

Thi word anasled arma fia data bus during F0 s
b DE D5 D4 D3 D2 D1 Dd

| W2 W1 WO

W-'W2-Binary coda of tha highast pdarity el
raquasing Sariod.
E Equal ta “1"" if $hara i an ntamupt

This mada is ussful if f1aa & a outne cammand
oonman 1o Savaral Bedds 2o thal fe NTA 2
quanca & not needed {sreas AOM spacd). Anahe
aplicaton = o usa fia poll mada to apand tha
runbear af priordy el 1o maons han G4

Reading the 8255A Status

The ingui status of sevard intemal regisiars can ba
raad o updata da usar nigematon on S8 syslem.



intgl.

Operation Control Word 3 (OCW3)

ESMM—Enanke Speca Mask Mada. Whan s Bt
i e do 1 i enankes tha SN bR 10 st or et tha

Special Mazsk Mada. ‘Whan ESMM = O tha SMM Bt
basomaz a “dom’t caa”.
SMM—Spaca Mazk Moda. B ESMM = 1 and SMM

1 the 8259% wil enter Spacal Mask Made. H

EEMM = 1 and SMM = O dha 82595 will revart o
narmal mask mada Whan ESNMM = 0,500 has no
affact

Fully Mested Mode

This mada is amarsd afe niideaton uness anaih
ar moda i programmesd. The imerrugt rquast aa
adevad N priaeiy fram O theaugh T {0 Righasf).
‘Whan an imemupt is admowledgad the highest pas
oty request is delamined and 1% wacior placed an
tha bus Addiganaly, a b of e eup Sarace
ragster {150.7) s sat. This bit remains sat uriil tha
micraprocatear istuas an End of kiasupt (EON
ocommand mmadiaty bafara retuming Fam tha
sardca outng o if AEQ] (Automatic End af Inte-
rug ) bitis sat untl fa raing adga af fa st INTA
Whila #a 5 bt iz ey al frdher narupe of tha
sama ar lowes paadty are inkfibitad, whiks highar b
als will genarate an intemuat fefich wil be adoowl-
adgad anly if tha moagracsssor imarmal intanm
anabla fipdlap has bes re-anabled Soogh safs
waal

Afar fia ntialeaton sequanca, IR0 has fa fighast
pharity and AT e lowast. Priories can be
changad. as will be axglanead. in farotating priaridy
mad e

End of Interrupt (EOI)

Tha I Saraca (5] bit can ba resst afe auiomats
cally fdlowng fa traiing adge of fie las in @
quEno: pulsa (whan ARG Btin KW 1 S sat) ar
by a command word $iat must be Esusd do tha
82594 befora mwrming fom a Servica routne ([E01
cammarnd ]l An EQ command must ba issuad Palos
if im e Cazcade mode, oncs do e mazar ard
anca ko fa correspanding slaea.

Thara ga wwo foms of E01 command: Spaciic ard
Hon-Spaafc Whan fa 02594 = opaatad inmadas
wiich pasarss tha fully nested stracur, 7 can da
taming which B B 1o rami an E0L Whan a Man
Spaaiic EO| cammand is o] S 82598 will auia-
maticaly rasat iha highast 15 b of fiose fiat ae
sat ginoa in the fuly nested mode fe highest S
laved was nacessrily tha [ast level acdmowadged
ard sarviced . A nonspacfo B0 can ba msusd wit
OCW2EQI =1 &8L= 8 = 0L

82008

Whan a made & used which may dsteh $a &y
rasted Strucium, e 82594 may no bnge be able
o dateming ©a last el admowledgad. In this
cata g Spacic End of Imamupt must ba ssd
which noudas a5 part of tha command tha B lasal
i e pav it A spacific B0 can ba istued with GOW2
EO = 180 = 1,8 = O and LO=L2 = tha binay
vl af tha 15 bi o ba rasat)

hehoud ba notad thatan 15 bitfiat & masked by an
A bit wil nat ba dasad by a non-spacific EQI §
S B2594 1% n the Spacal Mask Mada

Automatic End of Interrupt (AEOI)
Mode

HAEDN = 1 im I0Wa, San fa 2594 will marata n
AED] mode comtnuously ungl reragrammad by
VA i fim mada Sia 82534 will autaomatically par
form a nanespaciic EO| oparation at the traiing
adge of fie last imerup aoknowladgs pulse §ihind
pu=s in MOSH0/85, =acond in B8 Mot ihat
Fom a seten standpant s mada should ba usesd
il whan 3 nasted multlesal imarupt stuckis =
nat pacuired within a single 62 598

Tha AEC] maoda can only ba usadin amasiar B2594
awl mat a slawve. 825305 wh a comright date of
1905 ar later will aparats in fia AEO] mods az a
masis o g dava

Automatic Rotation
(Equal Priority Devices)

I Somea applications (ham o g numbes of imarupi
ing davioss of squal proaty. In fis mode a devios,
after being Sarviced, recaves fia lowest priority, 0
a davios raquasing an intesnupt will have o wai. n
e oworsl casa unli @ach ol T ohie davicss anrs
sarvicad gt most once. For asamola, § iha grionisy
avl U osardoa” st B

Before Fofate (R4 $ha highest pharity requidng
Baioa |

LD |l'.:l-|:‘-l-_|_l‘-il L3I ) m_lﬂ_l
I__I_I_J pEng




