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OZET

Ginimizde elektronik sanayii basdondiriici bir haizla
gelismektedir. Elektronik her gecgen giin diger endistri
dallarinin da vazgecilmez bir parcasi haline gelmekte ve
onlari da hizla degistirmekte, gelistirmektedir. Biitin bu
gelismelerin tek bir hedefi vardir; insanlara daha rahsat,
daha kolay bir yasam saglamak. Yasam kosullarai iyilestikce
insanlar daha cogunu istemekte ve her yeni giinle birlikte
teknolojik ilerlemeler kaydedilmektedir.

Giniimiz insani bulundugu yerden kilometrelgrce uzaktaki
bir sisteme hiitkmetmek, onu yénlendirmek istemektedir. Bu
konuda ¢esitli c¢alismalar yapilmis ve c¢esitli yoéntemler
ortaya c¢ikarilmistir. Ben bu alanda en etkili ve en ucuz
yontemin dinyanain hemen hemen her kbsesine yayilmaisg
olan telefon hatlarindan yararlanmak olduZuna inaniyorum.
Modemler kullanilarak bilgi iletimi, dolayisiyla sistem
kontrolu yapilabilmektedir.

Bu calisma yalnizca telefon tuslarina kullanarak
uzaktaki bir cihaza bilgi iletmek ve bu cihaz yardimiyla da
cesitli sistemleri kontrol etmek amaciyla yapilmistar.

Ornegin bir kalorifer sistemi bu c¢ihaz yardimiyla,
aradaki mesafeye bagla olmaksizain ¢alastiralabilir. Bir
evin a1siklara hirsizlari caydirmak maksadiyla istenildigi
anda vakilabilir. Her tirla elektrikli alet
calistirilabilir. Daha da ileri gidersek cihazin RS-232C
seri ¢ikisi ile bir bilgisayara ASCII bilgi génderilebilir.

Bu da bize sistemlerin uzaktan kontrolu alaninda g¢ok genis



ufuklar agabilir.
Bu kitabain ilk boliimlerinde gerekli teorik bilgiler
verilmis, daha sonraki bdlimlerinde ise gerceklestirilen

cihaz tanatalmastar.



SUMMARY

Nowadays, the industry of electronics has been
developing at a great rate. And it has become indispensable
part of the other branches of industry and get them to
change and develop so rapidly. All these developments have
a single target, that is, to supply people whith more
comfortable and easy life. As living conditions improve,
people demand more, so the new technological developments
have been recorded each day.

People of this modern century wish to govern and direct
a system thousands of kilometers away. In this area, so
many studies have been carried out and various of methods
have been found out. I believe that in this area the most
efficient and cheapest way is to use telephone lines
extending all over the world. In this way system control
and data transmission can be operated using modems.

This work is for transmitting data to an equipment in
the distance and controlling different systems by means of
this equipment.

For instance a central heating system can be operated
free from the concept of distance using the above mentioned
circuit. The 1lights of a house can be made to turn on
whenever desired in order to deter burglars. Every sort of
electrical equipment can be worked &as well. Further more,
it is quite possible to transmit an ASCI]I data to a
computer through the RS-232C serial output. This will

perhaps show us new horizons with in the fields of



controlling systems remotely.
In this book, the necessary theoretical information was
presented in the first chapters and the equipment made was

introduced subsequently.



GiRiI$

Haberlesme ilk <canlilarla birlikte ortaya c¢ikan bir
kavramdir. Giiniimiize gelene dek bir ¢ok degisime ugramis ve
gelismistir. Ozellikle son villarda elektronigin
desteBiyle gelisme basdodndiiriici bir hizla olmaktadar.

Minimum bir haberlesme sistemi ancak asaBidaki d¢
elemanin varolmasi ile gerceklenebilir.

1. Bir enformasyon kaynaga

2. Enformasyonun iletilebilecegi bir ortam

3. Enformasyonu algilayan bir alica

Bir haberlesme sisteminin amaci belirli bir
enformasyonu bir noktadan digerine aktarmaktar. Aktarilan
bilgi veri (data) olarak isimlendirilir. Elektronikte
haberlesme elektriksel isaretlerle yapilar.

1850°1i yillarin sonlarindan itibaren, o6zellikle de son
villarda veri haberlesmesi oldukg¢sa giincel hale gelmistir.
Artan bilgisayar ve bilgisayar kontrollu sistemlerin
sayisaiyla birlikte biyiiyen veri isleme endistrisi
bilgisayarlaran birbirleriyle haberlesme gereksinimini
dogurdu.

Veri haberlegmesindeki bu gelismelere paralel olarak
veni kavramlar da tiremistir. Ornegin kaBitsiz biirolar
(paperless offices), vzakkumanda (telecommuting), ISDN
(Integrated Services Digital Network - Timlesik hizmetler
saylsal sebekesi ) vs.

Veri haberlegmesini karakterize eden haber kaynagZi ve

alicinin tipidir. Genellikle bilgisayar ve terminaller



veysa diger cevre birimleri haberlesme kaynaga ve
alicisadarlar.

Simdi veri haberlesmesinin tarihini kisaca o6zetleyelim.

ilk telgraf sistemlerinin kurulmasiyla birlikte iki
merkez arasinda nokta ve cizgiye dayanan kodlarla bilginin
aktarildaga veri haberlesmesi baglamis oldu. 1860 112
villarda vaklagsik saniyede 15 kod bitlik bir bilgi
aktarimi saglanabiliyordu. Ancak gercek anlamda veri
haberlesmesi 1840°12 yaillarda askeri amaclarla, o zamanki
bilgisayarlar arasinda telemetri icin kullanildi. Radar
bilgileri teletype kodlarina benzer kodlarlsa, ikili
(binary) diuzene cevrilerek, telgraf hatlarai araciligayla
gonderildi. 1854 yilinda telefon hattina bagBlanmis 1ilk
alici/verici cihaza delikli kartlar Gzerindeki bilgileri
dogrudan bir bilgisayara aktardi. Daha sonralari yazilmais
veya kodlanmis bilgiyi telefon hatlarai aracilaigiyla alan
ve gonderen teledaktilo (teletypewriter) cihazlarai ortaya
cikta.

Bugiinki anlamda terminaller diyebilecegimiz
teledaktilolar modemler araciligiyla telefon hatlarina
uygunlastirailda. 1850 °lerin sonlarainda askeri amaclar ig¢in
6zel veri sebekeleri kurulmaya baslanda. Boylece
sayisallastairalan radar isaretleri birbirinden uzak
bilgisayar merkezlerine iletilebiliyordu.

1860°11 yallarda artan terminal ve bilgisayar cihazlara
sayisiyla birlikte veri sebekeleri de karmasiklik ve boyut
acisindan bilyiimeye basladi. Boylece daha onceleri ortaya

ci1kmis olan cok hat kontrolcusunun (multi line controller)



yerine haberlesmeye esneklik ve hiz kazandiran, kontrol
mekanizmasini gelistiren FEP ler (Front End Processor - On
u¢ islemeci) kullanilmaya baslanda.

18960° 11 villaran sonlarina dogZru tele islem
sistemlerine olan ilgi oldukg¢a artti. Cok sayida uzak
kullanica cesitli terminaller araciligiyla nzak
bilgisayarlara baglandi. Bunlar haberlesmelerini ya ozel
kiralanmis hatlar ya da kamuya acik telefon sebekesi veya
diger adiyla PSTN iizerinden yapaiyorlarda.

1970°1i wyallarda artik yalnizca kullanicilarain degil
bilgisayarlarain da enformasyonu paylasma zorunlulugu dogdu.
Boylece kiigiik bilgisayar sistemleri daha biiyiilk bilgisayar
sistemlerine (main frame, host computer) baglanda.
Terminaller artik kendilerine gerekli enformasyonu bagla
bulunduklari bilgisayar sistemlerinden elde edemedikleri
takdirde, yine bu bilgisayar sistemleri araciligaiyla ana
bilgisayar sistemine baglanarak elde etme yvoluna
gidebildiler. Boylece ¢ok biiyiik ulusal ve uluslararasi veri
sebekeleri ortaya g¢ikti. Bunlara 6rnek olarak Avrupa’'da
EARN, Amerika’da TYMNET, ARPANET verilebilir. GeleceZin
veri haberlesmesi ise insanin butin haberlesme
ihtiyag¢larina karsilayacsak sekilde timlestirilmis
olacaktir. Bu amacla bugiinden ISDN (Integrated Services
Digital Network - Timlesik hizmetler sayisal sgsebekesi)
izerinde yogun calismalar siirdiiriilmektedir. Burada artaik
sayisal veri kaynaklara valnizca bilgisayarlar,
terminaller ve ¢evre birimleri deZil, telefon ve televizyon

gibi araglar da olacaktar.
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Biz bu noktadan hareketle yalnizca DTHF bir telefonun
tus takimini (key board) kullanarsak, uzaktaki bir
bilgisayara kisa bilgiler génderebilecegimiz veya cegitli
sistemleri kontrol (on/off) edebilecegimiz bir cihaz
gerceklegtirdik.

Bilindigi gibi bu amaca yonelik cihazlar coEunlukla
verici tarafta yardimci bir diizenefe ihtiyasec gosterirler
(bilgisayar, modem vs.). Bu da belli bir mekani kullanma
zorunluluBunu getirir. Oysa bizim cihazimizda dinyanin
neresinde olursak olalim DTHF bir telefon bulmak

veterlidir.



BOLUM 1 : STANDART TELEFON SiSTEMLER1I

Giniimiizde standart telefon sistemleri genel olarak
telefon cihazlara, bu cihazlarin bagla bulunduklara
bolgesel santraller, bu santrallerin baglai bulunduklari ara
santraller, merkezi santraller ve uluslararasi

gorismelerde kullanilan uydulardan olusmaktadair.

1.1 TELEFON CiHAZLARI

Eskiden kullanilan telefonlar manyetolu dedigimiz,
izerinde tus takimi bulunmayan cihazlardi. Yan taraflarinda
bulunan bir kolu g¢evirmek suretiyle santrale ulasilayor
ve goriismek istediginiz numara santral operatoru
tarafindan baglaniyordu. Zamanla bu telefonlar yerini
halen kullanilmakta olan kadranlai modellere bairakta.
Béylece direkt olarak bir numaraya cevirmek artik
mimkindi. Daha sonralara tus takimai olan telefonlar
geligtirildi. Bunlaran yapisi tamamen elektronige dayanair
ve daha fonksiyonel olanlarinda rakamlarin yaninda N8
A, B, C, D gibi semboller de yeralir. Bu semboller DMS
(Digital Multiplex System - Sayisal ¢ogullamalil sistem)
santrallerin cesitli hizmetlerinden yararlanmak icin
kullanilar.

Gliinumiizde telefon teknolojisi cok ilerlemistir.
Uzerinde birden fazla hat olan, bircok numarayi belleginde
tutan, zaman saati olan, gorisme siresini ve icretini

bildiren, ahizesiz konusulabilen, ii¢ ayri abonenin birlikte



goériisme yapmalarina imkan veren, bir monitdér yardimiyla
konustuBunuz kisiyi gormenizi saglayan telefonlar kolayca
bulunabilir.

Telefonlar numara cevirme ydontemi bakimindan iki gruba

ayrailarlar; DP ve DTMF.

DP (DIALING PULSE - DARBE CEViRMELI)

Bu yontemde ¢evir sesi geldikten sonra numara telefon
hattini agaip kapatmak suretiyle santrale iletilir. Ornegin
1 rakami igcin 1 defa, O rakami i¢in 10 defa hat agilap
kapatilar.

Kadranli ve bazai tuslu telefonlar DP yo6ntemiyle

¢calisairlar.

DTMF (DUAL TONE MULTI FREQUENCY - CiFT TON COKLU FREKANS)

Bu yontemde her sembole karsilik ¢ift tondan olusan
bir frekans vardair. Numaralar bu frekanslardaki sesler
telefon hattina gonderilerek gevrilir. Tablo 1.1°de her
sembole karsgi diisen tonlar verilmistir.

DTMF tirii yalnizca tuslu telefonlar tiretilmektedir.

1.2 TELEFON SANTRALLERI

Onceleri telefon santralleri biiyilk ©lciide mekanikti.
Santral operatorleri onlerindeki konsolda hatlara
birbirine fislerle bagliyorlardi. Daha sonralari elektrik
ve mekanigin bileskesi olan XBAR santraller kullanilmaya

baslandi. Bunlar onceki yonteme goére oldukga gelismis ve



TUS | HEX | Fg) Fist
1 1 &97 1209
e ' &97 1336
3 K| 97 1447
& - 770 1209
o o 770 1336
1) ) 770 1447
7 7, 82 1209
8 8 852 1336
Q 4 a5e 1477
Q = 41 1336
X B Q41 1209
= c 941 1477
- D 697 1633
B E 770 1633
i F 85e 1633
D @ 941 1633

Tablo 1.1 : Sembollerin hex ve DTMF karsiliga

hizliydailar. Fakat onlarain da dezavantaji oldukg¢a fazla
girdlti caikarmalaridir. Ginimizde tamamiyla elektronik ve
gelismis teknolojinin dGrinid olan DMS (Digital Multiplex
System - Sayaisal cogullamala sistem) santraller
gelistirilmistir. Bu tir sayisal santralleri kapasite, haiz
ve sundugu hizmetler acisindan XBAR santrallerle
karsilastirmak mimkin degildir.

DMS santraller bir programla yoénetilirler. Hem DP hem

de DTMF isaretleri c¢ozebilirler. Baglanan bilgisayar
terminalleriyle santralin durumunu izlemek, cesitli
verileri almak, abonelerin istekleri dogrultusunda

degisiklikler yapmak (hatti gorismelere kapatmak vya da



yvalnizca uluslararasi veya sehirlerarasi aramalara kapatmak
vSs.) mimkindir. Bu santraller ariza yaptiklari zaman
arizallr bolimi iptal ederek calismasina devam etmekte ve
operatdri uyarmaktadar.

DMS teknolojisini durmadan gelistiren muhendisler
santral hizmetlerinde insan faktorini asgari duzeye
indirmek, hatta mimkin olursa tamamen ortadan kaldairmak

amaciyla c¢alismalar yapmaktadarlar. Son yillarda bunun

ornekleri gorilmeye baslamistar. Artik aboneler DTMF
telefonlarana kullanarak kendi numaralaraina aramaya
kapatabilmekte, kendilerine gelen cagralara baska

numaralara yonlendirebilmekte, isitme testi yapabilmekte,
istenilen saatte telefonun calarak uyarmasi i¢in santrali
programlayabilmektedirler. Biitin bu isler i¢in operatorlere
gerek yoktur; yalnizca telefonun tuslarina basarak gerekli
kodlari gondermek yeterlidir.

DMS santraller uUlkemizin biyik bodliminde yaygin olmakla
birlikte, kicuk yerlesim bolgelerinde XBAR sistemler hala

kullanilmaktadar.

1.3 TELEFON HATLARININ BAZI ELEKTRiKSEL KARAKTERiSTiKLERi

Ulkemizde telefon hatlara abonelere iki tel olarak
ulasmaktadir. Bunlardan biri isaretlerin tasindaga canla
ue, dieri ise referans (ndtr) ucudur. Hattin bant
genisligi yaklasik olarak 3kHz civaraindadair.

Telefon hattinda telefon kapalaiyken 48VDC gerilim

vardair. Telefon ahizesi kaldirildiga (off hook) zaman bu



gerilim 6VDC’'ye diser ve c¢evir sesi olarak 440Hz La3
notasi duyulur. Telefonu a¢mak (off hook) i¢cin gerekli
standart yuk 600ohm olarak kabul edilmektedir. Telefonda
yvapilan konusmalar ve ¢esitli frekanslardaki tonlar 6VDC
gerilim izerine biner. Telefon cihazlari i¢in gerekli olan
besleme gerilimi yine bu DC gerilimden elde edilir.
Telefonun 2zili calarken hatta goriilen gerilim vaklasgaik
150Vp-p genlikli, 20Hz frekansli bir sinustiir. Sekil 1.1°de

bu degerler gosterilmigtir.

Volt Volt

48
) ) | T— imiiieed)
2.27 4.54 6£.81 9.08 11.35
t t(ms)
a) Telefon kapali b) Telefon agik (off hook) (Cevir sesi)
Volt
1
180//\\
: /\ /\ o
S0 e
_30 ..... VIOQ Vlso t(ms)

c) Zil galyor

Sekil 1.1 : Bazi telefon hat karakteristikleri
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BOLUM 2 : HABERLESME KODLARI

Veri haberlesme kodlara birtakim karakterlerin,
komutlaran ve kontrollerin birtakim elektriksel isaretlere
karsilak disiirilmesi olarak yorumlanabilir.

Haberlesme kodlara telgraf haberlesmesiyle birlikte
ortaya cikmis ve haberlesmedeki teknolojik geligmelere
paralel olarak vapil ve icerik bakimindan deBisikliklere
uBramis ve gelismigtir. ilk haberlesme kodu olarak nokta
ve gizgiye dayanan Mors kodunu ornek gosterebiliriz. Ancak
gercek anlamda ilk haberlesme kodu Baudot kodudur. Bugin
bu kod hala teleks sistemlerinde kullanaim alana
bulmaktadir. Ancak gelisen bilgisayar sistemleri ve artan
haberlesme ihtiyaclaraiyla birlikte yveni ve daha iistin
haberlesme kodlari ortaya caikmastar. Bunlarin en yaygin

olanlara BCD, EBCDIC,ASCII gibi kodlardar.

2.1 BAUDOT

Bu kod ilk olarak 1874°te Baudot isimli bir Fransaz
posta mihendisi tarafindan ortaya atilmistair. 1860 larda
CCITT (Consultative Committee on International Telephone
and Telegraph - Uluslararasi telefon ve telgraf danisma
komitesi) tarafindan yeniden diizenlenmis ve ITA No:2
(International Telegraph Alphabet - Uluslararasi telgraf
alfabesi) ismiyle gecerlilik kazanmistair. Ginimiizde teleks
sebekelerinde halen kullanilmaktadar. Baudot kodu 5

bitliktir; dolayisaiyla 32 karakter temsil edebilir. Ancak
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sekile kaydirma (figure shift) ve harfe kaydirma (letter
shift) karakterleri kullanilarak 60 karakter temsil
edilebilmektedir.

Baudot kodunun 6 bit yerine 5 bit ile 60 karakter
ifade etmeye calismasinin nedeni o vyillarda veri

haberlesme hizinain c¢ok disik olmasadar (20 - 30 bps).

b4 b3 bg bl b@ bl bo b1 bo b1 be DEL 1 Dalata
pefcie -1 11 @11 1 LF :Line Feed
3 0 6 DEL E LF A sP Space
EL 3 LF - CR : Carriage Return
e Sp S 1 u ::I : gho Are You?
SP ’ =) 4 : Bell
RN 5 i B e
CR WAY < BEL] ;
2k 9 N F c K
’ 7/ : (
T 4 & oy Harfe Kaydirilms Karakter
Sl (P 1 1 ) | 2 l
H b P Q -
7.4 & & Q 1 -
e 0 B G FS 4
Q {4 ¢ FS Sekile Kaydirilmsg Karakter
M X Vv LS
y T S | , / & Ls

Tablo 2.1 :'Baudot kodu

2.2 BCD (BINARY CODED DECIMAL - iKiLi KODLANMIS ONLU)

Bu Xod- B bitliktir ve 64 karakter tanimlamasa
vapilmigstir. Bazen kullanimda bu kod 7 bit olarsk =%a
gonderilir. Ancak bu durumda 7.bit bilgi degil, parite

biti olarak kullanilar. Bu kodun kullanim alani kisitladar.
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2.3 EBCDIC (EXTENDED BINARY CODED DECIMAL INTERCHANGE CODE
- GENiSLETiLMiS iKiLi KODLANMI$ ONLU DEGi$SiM KODU)

EBCDIC kodu 8 bitlik bir haberlesme kodudur ve baza
bilgisayar sistemlerinde kullanilmaktadair. EBCDIC kod
sisteminde parite biti yoktur. Bu kod temel olarak BCD
kodunun uzantisidair. Ancak haberlesmeye yonelik bir c¢ok
kontrol karakteri ve degisik yazim karakterleri

eklenmistir.

B positions 0,1, 2.3 '
{
Bit positions
45567 0003 | 0001 |0vro | 0011 | 0100 | 0101 [ 0110 | 0111 [ 1000 [ 1001 {1010 | 1011 1100 | 1101 [ 110 i
Hex | 0 1 2 3 4 5 6 7 & 9 A B « D b F
0000 ot | pLe | ps sp = | } 1
0 | NuL|DLE & Nle i
0001 | SO | b1 | Sos a ) i A ] I i
w16 3 psrx{ooe-] Fs VN e s B | K s |
i
\
0ol 3 EIX | @3 3 1 t C L T 3 i
i
0100 4 | e | kes [ BYP | PN a Lo e D | M ’i 4 :
Lol S Hi NI (83 RS « n v ] N L - | I
LO! '
ono o it BS U 1 o w F (¢} w o |
(&0 l
s
PRI -
orn 7 bt n 107 8 » X G 4 X 7 |
LS |
1000 5 CAN h q y v | o Y ¥ |
!
1001 9 |RLF| kM \ v z 1 R 2 9
1010 A SMM | (¢ M ¢ ! : |
1011 B Vi ) » &
1100 L H s X4 < . % “
1101 D | R | 1GS [INQ | NAK| ¢ )
110 ] SO IRS | ACK i % >
Hn I st | 1us | BrL | sus | o]

Draphe ote aosigniment

Tablo 2.2 : EBCDIC kodu
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2.4 ASCII (AMERICAN STANDARD CODE FOR INFORMATION
INTERCHANGE - ENFORMASYON DEGiSiMi iCiN AMERIKAN STANDART
KODU)

Bu kod bugin bitin dinyada en vaygan olarsk
kullanilan haberlesme kodudur. ASCII kodu 7 bit veri ve 1
bit parite olmak uzere 8 bitten (byte) olusur. ASCII
kodlama sisteminde ilk 32 karakter kontrol karakterleri
olarak tanimlanmistar. Bunlar DTE 'nin (Data Terminal
Eguipment - Veri terminal cihazi) haberlesmesini, verinin
vapasanl (format), bilgisayar ve etrafindaki cihazlaran
fiziksel fonksiyonlaraini kontrol etmek icin kullanilarlar.
Bunlera ssa@idaki gibi sanaflandarabiliriz.

1. Haberlesme kontrol karakterleri : Haberlesmenin
skisinl dizenlemek ve kontrol etmek i¢in kullanalarlar.

2. Format belirleme karakterleri : Bilginin basila ya
da ekran Gzerindeki yapasini belirlemek i¢in kullanilarlar.

3. Cihaz kontrol karakterleri : Bilgisayarlar ve
terminaller etrafaindaki cevre birimlerinin kontrolu igin

kullanilarlar.



0 0 o |o 1
0 0 BESE AFEEERE
[ 0 1 0 0 1
Bits | by | be | bs [ba [ba [by | by o 0 1 BEERV LEETLEE
olofofo] o |nuL (TC,)DLE [ SP | 0 | @ | P b
olo]lo]1]1 |(rcyson |oc, mERF TR SN
olo|1]o0] 2 |7cysTx |DC, BESTUITTIFREE
olof1[1]3 |[(TcyETX [DCy $12lcistels
ofl1]ofo|a [(1coEOT |DC4 FERETFEREETER
o|1[{o]|1]5 |(Tceiena [(Tcenak | % | 5 | E U | e [ u
o[1[1]o]6 [(Tcelack [tTCeisyn | & | 6 [ F [ v |t | v
o1 11| 7 |sEL (TCyo)ETB Tictlwls v
1/o0/olo]| 8 |FEsBS) |CAN EBESrSE RN
1{olo|1]9 |FE,HT) |EM T EREi G
1{of1]o[10]|Fe,(LF) [suB . -kt 1
1]10f1f1 |1 [FEs(vT) |ESC NEZLBTETER
111]0]o|12]|Fes(FF) [IS4(FS) AP L b L
111101 |13 [Feccr) [1Ss(GS) ~=|l=f{m}j)|m]]
1{1[1]o]1a|so 1S,(RS) Stntrtnl-~
1 {1 1] |15 ]S 1S,(GS) TR o A e e e P
Tablo 2.3 : ASCII kodu




DEC OCTAL HEX ASCIicharacters DEC OCTALHEX ASCH DEC OCTAL HEX ASClIl
0 000 00 NUL(CTRL)®) 50 062 32 2 100 144 64 d
1 001 01 SOH(ICTRLJA) 5T 083 BN 3 101 145 65 e
2 002 © 02 STX(CTRLB) 52 064 34 & 102 146 66 f
3 003 03 ETX(CTRLKC) 53 085 ¥ S 103 147 67 ¢
4 004 04 EOT(CTRLD) 54 066 36 6 104 150 68 h
5 005 05 ENQ(ICTRLUD) 55 067 37 7 105 151 69 i
6 006 06 ACK(CTRLIF) 56 070 38 8 106 152 6A j
7 007 07 BEL(CTRLIG) ST 011 ¥ 9. 107 W 8. X
8 010 08 BS(CTRUH) 8 072 M 108 154 6C |
N 011 09 HT(CTRL)) 59 073 3B ; 109 155 6D m
10 012 OA LF(ICTRLY) 60 D14 X .€ 110 156 6E n
1 013 0B VT(ICTRLK) 61 075 3D = m 157 6F o
12 014 OC FF(CTRUL) 62 07 3E > 12 160 70 »p
13 015 OD CR(ICTRLM) 5. 0 ¥ 3 13 161 71 q
14 016 OFE SO{CTRUN) 64 100 40 @ 14 | e
15 017 OF SI(CTRLIO) e R R 115 163 73 s
16 020 10 DLE([CTRLP) N W 9 b 116 164 74 t
17 021 11 DC1(CTRLQ) 87 103 43¢ 17 165 75 u
18 022 12 DC2(CTRLR) 68 104 44 D 118 166 76 v
19 023 13 DC3(CTRLS) 69 105 45 E 19 w7 e
20 024 14 DC4(CTRLIT 70 106 46 F 120 L S
21 025 15 NAK([CTRLI) 107 47 6 121 Wy
22 026 16 SYN (CTRLV) 72 110 48 M 122 L
23 027 17  ETB(CTRLW) e Y e | 123 W -1m
24 030 18 CAN([CTRLX) e | | SRR 7 N 124 W
25 031 19 EM(ICTRLY) 7% 113 4B K 125 s M )
26 032 1A SUB(CTRLJ2) R T e 126 7 % -
27 033 1B ESC 77 115 4D N

28 034 1C FS 78 116 4E N

29 035 1D GS 79 Wy & 0

30 03 E RS 80 120 50 P

31 037 F US 81 121 5 Q

32 040 20 SP R EE

33 041 27 o a5 .8

34 042 2 » oI Y

35 043 23 # 85 w % v

36 044 24 s 86 126 5 V

37 o L 8 W2y 51 -~¥

38 046 26 & 88 130 58 X

o - 3y ° 89 131 5 Y

40 050 28 ( 90 132 5A 1

a1 051 2 ) ot &

- B n « I TR B

43 053 2B+ 81355 )

44 054 e 94 198 8 1o

4 055 p - R N

46 056 o . 9% 140 60

47 057 o) 97 141 61 a

48 060 30 P % 2 82 b

TS O 99 143 63 ¢

Tablo 2.4 : ASCII kodu (decimal karsilaiklara ile)
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2.5 HABERLESME KONTROL KARAKTERLER1

Haberlesme kotrol karakterleri iki ana ama¢ ig¢in
kullanailarlar. Birincisi mesajin seklini kolayca
taninabilecek bigcimde belirlemek, ikincisi 1ise bir
haberlesme sebekesinde veri akisini kontrole yardim etmek.
Veri akisa genellikle bilgi paketleri seklinde yapilar.

Simdi bu kontrol karakterlerini kisaca aciklayalaim.

SOH (Start Of Header - Baslatica basglangici) : Bu
haberlesme kontrol karakteri bir bilgi paketinin
baslangicaindsaki baslaticanan (header) bagslangicina
gosterir.

STX (Start of Text - Metin baslangici) : Bilginin

basladigini gésteren bir haberlesme kontrol karakteridir.
ETX (End of Text - Metin sonu) : Bilgi paketinin

bittiZini gosterir.

EOT (End Of Transmission - Gonderme bitimi)
Haberlesmenin tamamlandigZina belirten bir kontrol
karakteridir.

ENQ (Enquiry - Sorma) : Uzak istasyon tarafainda cevap
isteZi olarak kullanilan bir haberlesme kontrol
karakteridir. Cevap istasyon tanaimaina veya durumunu
icerebilir.

ACK (Acknowladge - Bilgilendirme) : Alica tarafindan

vericiye génderilen bir onaylama karakteridir.
DLE (Data Link Escape - Veri hatta kacgcis) : Bu
karakter ©o6zellikle ek veri aktarim karakterleri sa@lamakta

kullanilar.
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NARK (Negative Acknowledge - Olumsuz bilgilendirme)
Alacadan vericiye olumsuz bir cevap olarak gonderilir.

SYN (Synchronization - Eszamanlama) : Egzamanla
(senkron) veri haberlesme sistemlerinde veri isaretleri
gonderilmeye baslamadan dnce senkronizasyonu saflamak igin
kullanmalar.

ETB (End of Transmission Block - Gonderme blofu bitimi)
Her bir veri paketinin sonunu goésteren bir kontrol

karskteridir.

PARITE (PARITY - BENZERLiK) BiT}

ASCII kod sisteminde 8.bit genellikle parite biti
olarak kullanalar. Bunun amaca iletim sarasinda olusmasa
muhtemel hatalaran tespitidir. Ancak  buradaki kontrol
sadece bir bitlik bozulmalar lUzerinde etkilidir. Birden
fazla bit deBismisse yanlas sonuglar verebilir. Tek ve
cift parite olmak lzere iki cegit parite tanimlanar. Tek
paritede gonderilen 8 bitlik ASCII karakter ig¢erisindeki
1'lerin sayisi tek, ¢ift paritede ise 1'lerin sayisa

cifttir.



VERICI ILETIM ORTAMI ALICI

11001000 s 10001000 iy 10001000

Tek parite Tek bit hata Cift parite
(GUraltl) (Hatali bilgi)

a) Tek bitlik hata olugurnu

11001000 s 10101000 i) 10101000

Tek parite Iki bit hata Tek parite
(GUraltd) (Hata yok gorulliyor)

b) Iki bit hata olusumu

Sekil 2.1 : Hata olusumu ve parite
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BOLUM 3 : HABERLESME SERKiLLERI

Bu bélimde haberlesmenin mevcut iki seklinden

bahsedecegiz; paralel ve seri haberlesme.

3.1 PARALEL HABERLESME

Paralel haberlesmede karakteri olusturan bitlerin
timd, ayni anda vericiden aliciya goénderilir. Bu yiizden
hiz agisindan biiyik bir avantaja sahiptir. Ancak her bir
bitin ayni anda gonderilmesi, alici ve verici arasainda her
bir bit igin birer haberlesme kanala olmasina
gerektirmektedir. Bu nedenle, bu yontem kisa mesafeler ic¢cin
uygundur. Ornegin bilgisayar ile etrafindaki cevre
birimlerinin baglantisi genellikle paraleldir. Ancak uzun
mesafelerde artan hat maliyetleri, hatlaran bant
genisgligi ve diger bazai faktorler yiziinden seri

haberlesme tercih edilir.

e

VERICI ALICI

~-

Sekil 3.1 : Paralel haberlesme
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3.2 SERi HABERLESME

Seri haberlesmede karakterleri olusturan her bir
biting tek bir haberlesme kanalil izerinden tek tek
yollanmasa, karakterlerin goénderilme hizinda paralel

haberlesmeye gore o6nemli diisislere sebep olmakla birlikte,
uzun mesafelerde getirdigi ekonomik avantajlar nedeniyle

vazgecilmez bir yontem olarak gorilmektedir.

ALICI

+

VERICI

Sekil 3.2 : Seri haberlesme
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BOLUM 4 : SERi HABERLESME TERNiKLERI

Bu bolimde asenkron (eszamansiz) ve senkron (eszamanli)

seri haberlesme yontemleri iizerinde duracagiz.

4.1 ASENKRON SERi HABERLESHE

En yaygain seri port (giris/caikis islemlerinin yapildiga
fiziksel ortam) uygulamalaraindan biri, bir VDT 'nin (Video
Display Terminal) tus takiminin (keyboard) arabirimidir.
Bu devrede her tusa basilista 7 bit ASCII kod tiretilir ve
seri olarak, 2 ya da 3 iletken iizerinden bilgisayara
gonderilir. En hizli daktilo kullanan insanla?r bile
genellikle dakikada 60 ile 100 kelime arasinda
yvazabilirler. Bunun i¢in de diigiik hizli bir - seri port
veterlidir.

Burada onemli bir nokta bazen seri portun saniyede
10 - 20 karakter transfer etmesi gerekecek, fakat digZer
zamanlarda veri hizi saniyede yalnizca 1 veya 2 karakter
olacaktir. Cou zaman tus takimi kullanilmaz ve veri hiza
sifairdar. Veri hizi diizensiz oldugu igin asenkron

haberlesme protokolii kullanilmalaidar.

START BiT, STOP BiT VE BAUD RATE

Asenkron seri haberlesme icin kabul edilen teknik, veri
(bilgi) gonderilene kadar seri ¢ikis hattaina lodik 1
seviyesinde (mark) tutmaktair. Her karakterin baslamasa

igin hattin bir bit siiresince lojik 0O seviyesinde (space)
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kalmasi gerekir. Bu bit baglangi¢ biti (start bit) olarak
isimlendirilir ve verici ile alicinin senkronize olmasina
saglar. Sekil 4.1°de 7BH bilgisinin asenkron diizende
gonderilirken, nasil olacagi goriilebilir. Verinin oOnce en
disiuk agirlakla biti (LSB - Least Significant Bit)
gonderilir ve 1 baslangic biti (start bit, daima 0), 1 ya
da 2 durdurma biti (stop bit, daima 1) ile cercevelenir.
Baslangi¢ ve durdurma bitleri enformasyon tagimazlar,
fakat asenkron vapil i¢in gereklidirler. Veri haza
saniyedeki bit sayisi (bps - bit per second) ya da
saniyedeki karakter sayisi (cps - character per second)
olarak tanimlanabilir. Saniyedeki bit sayisi (bps) terimi

baud rate olarak isimlendirilir.

—*333msk—

1
Q | e— e e s
Start] 1 1 Q 1 | 1 l % | 1 @ 2 Stop bit
bit
1 byte
1 karakter
Sekil 4.1 : Standart asenkron seri bilgi diizeni

(Bu o6rnekte bilgi 7BH tir.)

Ornek 4.1

Sekil 4.1°'de gosterilen seri bilgi icin baud rate ve
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saniyedeki karakter sayisini hesaplayalaim.

1. bit 3.33ms siirmektedir. 0 halde bps degeri
1/3.33ms=300bps ya da 300baud olarak bulunur.

Her karakter 11 bit olduBu ig¢in, bir byte veri
11x3.33ms=36.63ms "de goénderilebilir. Buradan karakter

gonderme hiza 1/36.83ms=27.3cps c¢cikar.

Ornek 4.2

Bir VDT (Video Display Terminal) 24 satair ve her
satirda 80 karaktere sahiptir. 300baud hizla bu terminalin
ekranini doldurmak ic¢in ne kadar =zaman gerektigini
bulalim.

Toplam karakter sayisa : 80x24=1820

Toplam zaman-: 1920 karakter / 27.3cps=70.3s

STANDART ASENKRON SERi HABERLESHME PROTOKOLLERi

Protokoller, standart haberlesme teknigi icin
izlenmesi gereken belirli kurallari tanimlarlar. OrnegZin
1o3ik . 0 baslangiec bitl ‘ve-lojdik 1 durcurms . biti olarak
benimsenmistir. Siphesiz baud rate lerde standartlasmis ve
Tablo 4.1°'de listelenmistir.

Bir seri port set edilirken gesitli parametreler
belirlenmelidir. Bunlar

1. Her karakter ic¢in veri bitleri; genellikle bes ile
sekiz arasi.

2. Durdurma bitleri; bir ya da iki.

3. Parite biti; tek bit hatalarini tesbit etmek ig¢in

kullanailar, tek (odd) veya ¢ift (even) parite vya da
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paritesiz olarak tanimlanmalidar.

4. Baud rate (Standart frekanslar Tablo 4.1 de
verilmigtir.)

Bir ornek olarak eski ASR-33 teledaktiloyu (TTY -
teletype) inceleyelim. Parametreler : (1) 7 veri biti, (2)

2 durdurna biti, (3) cift parite ve (4) 110 Daug.

BAUD

79
110
150
300
600
1200
2400
4800
600
19200

Tablo 4.1 : Seri haberlesme icin yaygin baud rate ler

4.2 SENKRON SERi HABERLESME

Asenkron seri haberlesmede kullanilan baglangi¢ ve
durdurma bitleri haberlesme hizini digiirir. Hatta parite
biti bile, bu hiza %10 oraninda azaltabilir.

Baglangi¢c ve durdurma bitleri senkronizasyon igin
gereklidir. Bunlar olmazsa, bilginin ne zaman basladigini
ve ne zaman ornekleyecegimizi nasil bilecegiz? Bu sorunun

cevaba senkron seri protokollerdir. Biz bu bolumde
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bunlardan cok vaygin olan iki tanesini kisaca

aci1klayacagiz.

BISYNC PROTOKOLU

Baslangaic¢ biti olmadigi ig¢in, bitin seri formata
dzel bir sync karakteri gereklidir. Bu karakter aliciya
verinin geldiZini bildirir.

Durdurma biti de olmadiZi i¢in, genellikle bir clock
isareti senkronizasyonu siirdiirmek amaciyla veriye eslik
eder. Senkron veri telefon sebekesi uizerinden goénderilmek
istendi@i =zaman, ayri bir clock kanali saglamak mimkin
deBildir. Bu durumda veri ve clock isaretlerini tek bir
isarete kodlayacak, ©Ozel bir senkron modem kullanilar.
Alici modem bu isareti veri ve clock isaretlerine ayairar.

Asenkron seri haberlesme ile karsilastairildiginda
diger bir fark, clock 1ile baud rate’in ayni oranda
olmasidir (1X clock kullanildaiBinda).

Bisync protokoliinde veri transferini kontrol etmek
amaciyla Tablo 4.2°'de gosterilen ¢esitli o6zel (ASCII)

karakterler kullanilar.

SERi BiLGi HAT KONTROLU (SDLC PROTOKOLU)

Bu format IBM tarafaindan, SNA (Systems Network
Architecture - Sistemler agi mimarisi) haberlesme
paketlerinde kullanilmak .dzere gelistirilmistir.
Sekil 4.3°te bu protokolin kullanildiga bilginin bir
cercevesi goriulmektedir.

SDLC (Serial Data Link Control - Seri bilgi hat
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KARAKTER  ASCII ACIKLAMA
SYNC 16 Sync character - Senkronizasyon Karakteri
PAD e End of frame pad - Cerceve sonu pedi
DLE 10 Data Link Escape - Veri hatt1 kacis
ENQ 5 Enquiry - Sorma
SOH 1 Start Of Header - Baslatici baslangica
STX Q2 Start of Text - Metin baslangica
ITB QF End of Intermediate Transmission Block-

Ara gonderme blogu sonu
ETB 17 End of Transmission Block - Ginderme blogu sonu
ETX 3 End of Text - Metin sonu
Tablo 4.2 : Bisync senkron seri protokoliinde kullanilan

0zel karakterler

~-

Bir gerceve

.

SYN | SYN | 8TX Bilgi (veri) alam ETX | BCC | PAD

Sekils 442 iz Bisync protokoliiniin kullanildigi senkron

mesajin bir cgercevesi

kontrolu) alicaisa sync karakteri olarak bagslangic
bayragina (01111110) arar. Bunu agdaki (network) bir
istasyonun adresinin belirtildigi, 8 bit adres alan: ve
6zel kontrol karakterlerinin yer aldiBi, 8 bit kontrol
alani izler.

Enformasyon alani herhangi bir formatta olabilir.



18 bit cerceve kontroli bisync protokoliindeki BCC
karakteri gibi hata tespiti amaciyla kullanilair. Cercgeve

sonug¢ bayragi ile sona erer.

- Bir cerceve )
Baglangic | 8 bit 8 bit 16 bit Sonuc
bayrag: adres | kontrol Enformasyon alam cerceve | bayrad:
(01111110) alam alam Kontrol (01111110)
Sekil 4.3 : SDLC protokoliiniin kullanildigi senkron mesajin

bir cercevesi

4.3 HATA TESPiTi

Bilgi bir noktadan digerine gonderilirken, hatlardaki
cesitli etkilerden dolayi bozulabilir. Bu nedenle alica
tarafta bunun anlagilmasa icin bazi yontemler
geligstirilmigtir. Biz bunlardan parite (parity - benzerlik)

ve toplama kontrolu (checksum) lizerinde duracagiz.

PARITE (PARITY)

Tek bitlik hatalarin tespiti i¢in kullanilan en basit
yontemdir. Gonderilen her bilgiye (data byte) bir parite
biti eklenir. Goénderilen bilgideki 1°lerin sayisina bagla

olarak, tek (odd) ve ¢ift (even) olmak lizere ikiye ayrailair.
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Ornek 4.3
AsaBidaki ASCII karakterler c¢ift parite olarak
kodlanmistir. Hangisinin hatali olduBunu bulalim.
D1H=11010001
36H=00110110
ES5H=11100101
ES5H hataladar. Cinkid 1'lerin sayisi tektir. Oysa biz

bilginin ¢ift parite olduBunu sdylemistik.

TOPLAMA KONTROLU (CHECKSUM)

Paritenin dezavantaji her karakter (data byte) ig¢in
fazladan bir bit kullanmak gereBidir. Bu da haberlesme
hizini etkiler ve bellekte fazladan yer isgal eder.

Bu nedenle bilgi bloklarini transfer ederken checksum
kullanmak popiiler hale gelmistir. Checksum genellikle
bilgi bloZunun son byte 1 olarak gonderilir. Alica bilgiyi

aldiktan sonra checksum hesabini yapar ve kargilastairar.

Ornek 4.4
10, 23, 45 ve 04 hex bilgileri icin checksum byte ina
hesaplayalim.
10H+23H+45H+04H=7CH
7CH 'nin evrigi alinar ve 1 eklenir.
7CH=01111100 7CH 'nin evrigi=10000011
10000011+1=10000100=84H (checksum byte 1)

Ornek 4.5

Ornek 4 . 4°deki bilgiler ig¢in alicidaki kontroli



yapalim.

10H+23H+45H+04H+84H=1 OOH

Sonug¢ O0OH ve ' tasma, var. Bu bize bilginin doZru
alindigini1 gosterir.
4.4 SERiI BiLGi ARABiRiM STANDARTLARI

Bu standartlar lojik 1 ve O gerilim seviyelerini

maksimum baud rate leri, maksimum kablo uzunluklaraina ve

kullanilan konnektdérlerin tiplerini belirler.

Parameter RS-232C RS-422A RS-423A
Line length (max.)* 50 fi 4000 ft 4000 ft
Frequency (max.) 20 kbaud/50 fi 10 Mbaud/40 Nt 100 kbaud/30 fi
1 Mbaud/400 ft 10 kbaud/300 fi

Mode of operation

Logic levels
0
|

Number of receivers
allowed on one
line

Input impedance

Output impedance

Short circuit current

Output-slew rate

Recciver input volt-
age range

Maximum voltage
applied to driver
output

Single-ended input and
output

> +310.+25V
< =310 -25Y

3-7 kA and 2500 pF

500 mA
30 V/ps
-4 5 g

*25V

100 kbayd/m ft

Differential input
and output

A<B

A>D
10

>4 kN
<100 N balanced
150 mA

o

~0251t0 +6 V

I kbaud/4000 fi

Single-ended output
differential input

+410+6V
-4t0-6V
10

>4 k0

<50 N

150 mA

Controls provided
Z13V

'Y

Tablo 4.3

: Yaygin seri arabirim standartlara



- 30 -

RS-232C

ELEKTRiIKSEL KARAKTERiSTiKLER

RS-232C, Tablo 4.3 teki seri arabirim standartlara
arasinda en eski ve en popiiler olanidir. Hemen hemen butin
VDT “ler (Video Display Terminal), modemler ve seri
printerler bu standarda izlerler. 1860°11 yillarin basinda
gelistirilmistir.

RS-232C"'nin dikkati c¢eken en 6nemli o6zelligi, 1lojik
seviyelerin TTL wuyumlu olmayigsadir. TTL, S5 1ile 10 ft
arasindaki kisa mesafeli kablolarda olduke¢a iyidir; bilgi
hizir c¢ok yiuksektir. Fakat kablo uzunlugu artirilirsa
kapasitif ve DC vyik etkileri guriltid sanaraini kabul
edilemeyecek bir seviyeye getirir.

Bir RS-232C alici, gerilim -3V 'tan daha negatif ise
lojik 1, gerilim +3V°'tan daha pozitif ise lojik O kabul
eder. RS-232C wverici, 1lojik 1 ic¢in -5V°'tan daha negatif,
lojik 0O icinse +5V° tan daha pozitif bir gerilim liretir. Bu
yolla 2V luk bir giuriltid emniyet payil saglanmig olur. RS-
232C i¢in tipik gerilim deBerleri +10V ve -10V ile +12V ve
-12V arasindadir. Sekil 4.4 te bu degerler gosterilmistir.

RS-232C i¢cin maksimum baud rate te kablo uzunlugu 50ft
civarandadar. Buna ragmen 1000 - 2000 ft kablo
kullanilarak, 1200 - 4800 baud hizla c¢aligsan arabirimler de
vardair.

RS-232C gerilim seviyelerini ayrik elemanlarla iiretmek
mimkiin olmakla birlikte, ©6zel hat sirdci ve alicilari da

geligtirilmistir. Bunlarain en ¢ok kullanilana Motorola
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MC1488 ve MC1489°dur. Son yaillarda TSC232 ve ICL232 gibi

valnizca +5V gerilimle beslenerek, RS-232C gerilim

seviyelerini uretebilen timdevreler de piyasaya
stirilmiustir.
+25V +25V
Lojik @ Lojik @
(space) (space)
- '8V Glirditd emniyet payi %
Kararsizlik Kararsizlik
bélgesi bolgesi oy
eV Glrdltu emniyet paya
_Sv ..........................
Logik 1 Lojik 1
(mark) (mark)
25V -25V
Verici Alica

Sekil 4.4 : RS-232C gerilim seviyeleri

ISARET DiZAYNI

R§-232C, aslinda bir modem ile bir terminal arasindaki
arabirimi standartlagtirmak icin geligtirilmigtir.
Tablo 4.4'te 25 1isaretin isimleri ve pin diizenleri
gorilebilir. Bunlar dért bilgi pini (ikisi ana kanal,
ikisi de diigiik hizla ikinei kanal ig¢in) ve kontrol
isaretlerini icerirler.

Sekil 4.6°'da goériilen iki konnektoér RS-232C°'nin mekanik
arabirimi haline gelmigtir; DB-255 vwve DB-25P. Bu
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konnektorler RS-232C'nin orjinal parcalar: degBildir.
Fakat, bugiin hemen hemen biitiin RS-232C portlarainda
kullanilmaktadair.
1AC1488 MC1489
+12V 45V
36V G 36V
(0.2 V) (0.2 V)
e (+9 V)
L k&
(a)
MC3488 MC3486
+12V +5V
3.6 \YJ ‘5.5 v o
(0.2 V) 36V
(+5.5 V) (0.2V)
+
-12V -l
(b)
MC3487 MC3486
Y +5V
8 oV (3.4V)
: 36V .
36V -
(0.2 V) A 34V (0V) (0.2 V) :
(c)
Sekil 4.5 Hat siiriici ve alicilara

(a) RS-232C,

(b) RS-423A,

(c) RS-422A



Data Control

From DTE To DTE From DTE To DTE
Pin Signal name to DCE from DCE to DCE from DCE

Protective ground

1
2 Transmitted data x
3 Received data X
4 Request to send (RTS) x
5 Clear to send (CTS) X
6 Data set ready (DSR) x
; Signal ground
8 Data carrier detect (DCD) o x
9/10  Reserved for data set testing
11 Unassigned
12 Sccondary data carrier detect x
13 Secondary clear to send x
14 Secondary transmitted data X
15 Transmit signal element timing x
16  Secondary received data S
17 Receive signal element timing x
18  Unassigned
19 Secondary request to send x
20  Data terminal ready (DTR) x
21 Signal-quality detector x
(indicates probability of
error)
22 Ring indicator > X
23 Data signal rate select (allows x
sclection of two different baud
rates)
24 Transmit signal element timing x

25  Unassigned

Tablo 4.4 : RS-232C seri arabirim standarda igcin isaret

dizayna

Teknik olarak bitin bilgisayar cihazlari ve ilgili
cevre birimleri iki katagoride toplanar.

2 DTE (Data Terminal Equipment - Bilgi terminal
cihazlari) : Printerler, terminaller

2. DCE (Data Communications Equipment - Bilgi

haberlesme cihazlari) : Modemler
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Tipik RS-232C arabirimi Sekil 4.7 'de gosterilmigtir.

Sekil 4.6 : DB-25S socket ve DB-25P plug konnektor

ELSIKISMA (HANDSHAKING)

Bir mikrobilgisayar 1ile seri bir printerin RS-232C
standardi 1ile haberlestiBini varsayalim. Printer mekanik
biy cihazdar ve mikrobilgisayara gore c¢ok yavasgtar.
1200baud hiza kadar bir elsikisma (handshaking)
gerekmeyebilir. Fakat daha yukaridaki hizlarda CR
(Carriage Return) karakterini alan printer o satiri basip,
bir sonraki satirin bagina doénerken ilave bir zamana
ihtiya¢ duyar. Bu sirada yeni bir karakter gelmemelidir.

Benzer problemler terminaller (VDT) icin de
gecerlidir. Terminal CLS (Clear Screen - Ekrani sil)
komutunu yirutirken vya da satir kaydirma (scroll) islemini
vaparken fazladan 2zaman harcar. Gonderilen karakterin
kaybolma veya yanlis yere yazilma tehlikesine karsain bu
zaman iginde bilgi akigi durdurulmalidar.

Bu problemler birtakim elsikigma isaretlerini kullanma

zorunlulugunu getirir. Bunlardan en ¢ok kullanilan bes
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Tipik RS-232C arabirim

Sekil 4.7
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tanesi

1. DCD (Data Carrier Dedect - Bilgi tasiyici tespiti)
Bu isaret DCE'nin c¢ikisidir ve modemin gegcerli tasiyicaya
(mark seviyesi) hatta tespit ettigini gosterir.

2. DTR (Data Terminal Ready - Bilgi terminali hazair)

Bu isaret DTE 'nin cikisidar ve terminalin haberlesme ic¢cin

hazir oldugunu gosterir. Modemi calistirmak icin
kullanilabilir.
3. DSR (Data Set Ready - Data seti hazir) : Bu isaret

DCE'nin e¢aikisadar ve DTR isaretine cevaptir. DCE 'nin
haberlesme kanalina baglandiZini gosterir.

4. RTS (Request To Send - Gonderme istegi) : Bu isaret
DTE ‘nin c¢ikaisadar ve bilgi gondermeye hazir oldugunu
gosterir.

5. CTS (Clear To Send - Almaya haziraim) : Bu igaret
DCE ‘nin - eaxkigidar ve RTS 1igaretine cevaptair. DCE’ 'nin
haberlesme kanalina bilgi goéndermeye hazair oldugunu

gosterir.

RS-422A, RS-423A

RS-422A ve RS-423A, daha uzun kablolardan daha yiksek
hizlarla seri haberlesme yapabilmek ig¢in gelistirilmis
daha yeni elektriksel standartlardir. RS-422A, 4000ft kablo
ile 100Kbaud, 40ft kablo 1ile 10Mbaud hizda c¢alisabilir.
RS-422A 'da giris ve c¢ikaislar farksaldar. Dolayaisayla
girultilerden daha az etkilenir. Yalnizca farksal girisin
kullanildiga RS-423A'nan hiza RS-422A°dan daha diisiik

olmasina ragmen, RS-232C°den yiiksektir.
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Trans. data Trans. data
2 > 2
Rec. data Rec, data
3| 3
RTS RS

|
|

(2]
p]
v
O
—
w

|

DSR

o
o
o
wn
P

DTE DCE

O
(w}
o

l
I
g

DCD
DTR DTR
20 > {20
PR e
(a) . (b)
sekyl 4.8 Elsikisma (handshaking) gerekli olmadaiga

durumlarda yapilabilecek baglanta (é) DR, {b) DGR

RS-422A ve RS-423A, gercekte RS-448 standardinan
elektriksel karakteristiklerini tanimlarlar. RS-448, 1977
vilinda RS-232C'nin yerini almak lizere gelistirilmistir.
Bu yeni standardin en onemli o6zellikleri

1.-PBirl 37 pin, Gifsri © pin olan iki konnektor
kullanilmaktadir. 9 pin konnektdér ikinci kanal isaretlerini
tasairken, 37 pin konnektor ana RS5-4489 isaretlerini tasair.

- Konnektérlerde 6zel bir sabitleme mekanizmasa
kullanilmigstar. Sabitlemek igcin 6zel bir alete gerek yoktur
(DB-25 konnektérlerin iki sabitleme vidasini saikmak icin
tornavida gereklidir.).

3. 20Kbaud’un altindaki hazlar ic¢in hem RS-422A henm
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de RS-423A kullanilabilir. 20Kbaud 'un dzerindeki haizlar
icin dengelenmis RS-422A kullanilmalidar.

RS-448, performans acisindan daha {stiin olmasina
ragmen, heniiz en popiiler olan RS-232C ‘nin verini
alamamistir. Hem maliyeti daha yiksek olduBu ig¢in hem de
degisiklige karsi olan direnme yiiziinden bu durum daha

villarca siirecektir.
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BOLUM 5 : CIiHAZIN ELEKTRONiK YAPISI

Cihazin elektronik yapisa 8748 mikrodenetleyicisi
(microcontroller) iizerine kurulmustur. Devre, 87487in yer
aldiga islem 1initesi ve etrafindaki yedi birimden
olusmaktadar. Bunlar zil algilayiea, telefonu acma
kontrolu, ton iireteci, DTMF alici, RS-232C seri arabirim,
role ¢ikislari ve beslemedir.

Sekil 5.1°de blok diyagram gorilmektedir.

5.1 Zil ALGILAYICI (RING DEDECTOR)

Bu devre telefon =zilinin ¢aldigini algilar ve 8748
mikrodenetleyicisine bildirir.

Sekil 5.2°'de gorildigi gibi telefon hatti ile sayasal
devre arasainda, valitaim amacaiyla 4N25 optoizolatori
kullanilmistair. Bunun nedeni 2zil c¢aldigi zaman telefon
hattainda 150Vp-p gibi c¢ok vyiksek genlikli bir sinis
gorilmesidir.

RS wvaristor direncidir; goérevi sinis gerilimini
maksimum 220V ile sinirlamaktir. C3 kapasitesi ile siiziilen
sinlis, Z1 ve Z2 zener diyotlara ile karpilar. Artik tepe
deBerleri +27V ve -27V olan ve sinusten ziyade kare
dalgaya benzeyen bir isaret vardar. Bu isaretin
alternanslarandan birinde 4N25°in girisindeki diyot
iletime gegerek, c¢ikisindaki tranzistdérden akim akmasaina
neden olur. Bdylece iletimde olan Q4 tranzistori kesime

gider ve C5 kapasitesi dolar. 20Hz frekansli zil c¢aldaiga
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siirece C5 iizerinde gerilim goriiliir. 8748, zilin ¢aldiZaina
bu noktanin 1lojik 1 seviyesine ¢ikmasi ile anlar. Zilin
caldigi D4 ledinin yanmasiyla da gorilebilir. Zil kesildiBi
zaman Q4 tekrar iletime gecerek C5 kapasitesini bosaltar

ve gerilimini lojik O0°a ceker.

5.2 TELEFONU ACMA KONTROLU (OFF HOOK CONTROL)

Sekil 5.2°de goriuldugu uzere devre temel olarak,
cihaza hatta baglayan K1 rdlesi ve telefon hatta ile
sayasal devreyi birbirinden ayairan, sadece degisken
isaretlerin gecg¢isine izin veren Tl hat transformatdriinden
olusmaktadar.

Cl kapasitesi, Tl in sekonderindeki giuriltiyi bastirmak
icin kullanilmistir. Q1 ve Q2°'den olusan darlington ¢ifti,
8748°den lojik 1 isareti geldigi zaman iletime gecerek K1
rolesinin kontaklaraina cektirir. Boylece T1
transformatdrinin primeri telefon hattaina vikler;
dolayisiyla telefon ahizesini kaldirmakla olusan etki elde
edilir. Artik cihaz telefon hattina baglanmistir. Bu durum
D2 ledinin yanmasaiyla da goriilebilir.

T1°in sekonderi 1ile ton iiretecinden gelen isaretler
hatta goénderilirken, hattan gelen DTMF isaretler, DTMF

aliciya gonderilir.

5.3 TON URETECi (TON GENERATOR)

Sekil 5.2°'de goériilen ton iireteci bir tranzistér, iki
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direng ve bir kapasiteden olusmaktadar. 8748°in dUrettii
kare dalgs, Q@3 tranzistdri ile C2 kapasitesi i{izerinden
T1 in sekonderine, oradan da telefon hattina gonderilir.

C2 kapasitesi, @3 iin kollektdrindeki DC gerilimi tutma
gbrevini iistlenmistir. Yalnizca kare dalganin gegisine izin
verir.

Mikrodenetleyici, O.K. (kabul) sesi olarak 350Hz, hata
sesi olarak ta 100Hz frekansla kara dalgalar iireterek

@3 'iin bazans gonderir.

5.4 DTHMF ALICI (DTMF RECEIVER)

Sekil 5.3 te goriilen DTMF alacasa, GB8870 kod ¢dzicisi
etrafinda kurulmustur. G8870, telefon hattindan, hat
transformatdrii yoluyla gelen DTHF tonlarina alarak 4 bit
ikili sisteme cevirmektedir.

GBB70 kod coziiciisii, standart DTMF frekanslaraini ¢odzmek
igin ssyaisal ssyma tekniini kullanar. Giris isareti ©nce
bir filtreden gegcirilerek, c¢evirme tonu (dial tone) olup
olmadaa kontrol edilir. EBer isaret DTMF tonlarindan biri
ise iist grup ve alt grup filtreleriyle, 1ist (F high) ve
glt (F 1low) frekanslarina syrilar. Daha sonra ayralan
frekanslaran safar gecisleri sayilarask, sayisal tespit
slgoritmasa ile kod ¢dzilir ve 4 bit ikili sisteme
doniistirdlir.

Q1, Q2, @3 ve Q4 sayisal cakislardar ve yeni bir ton
gelene  kader ©Oncekini  tutarlar. ESt, gecerli ton

frekansinan tesbit edildifini gosterir. StD, hattaki tonun
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gecerli isaret olarak kabul edilip edilmediZini gosterir;
eBer gecerli ise lojik 1°e gaikar. TOE girisine 1lojik O
uygulanarsa Q1 - Q4 cikaislara yiksek empedans konumuna
gecerler.

G8870 ile ilgili daha ayrintala bilgi ekler
bolimindeki orjinal dokiimanlarinda bulunabilir.

8748 mikrodenetleyici, G8870°in StD ¢ikisai ile hatta
yveni bir DTMF tonu olup olmadigini kontrol eder. Eger yeni
bir isaret varsa Q1 - Q4 caikislarindan bu isaretin ikili
dizendeki karsiliZini okur. ©StD ve Ql - Q4 <¢ikislarinin
aktif seviyesi lojik 1°dir. Bu ¢ikislari goézlemek amacaiyla
birer led baglanmistair.

C8 kapasitesi, G8870°1 besleme gerilimindeki ani

sigramalardan korur.

5.5 RS-232C SERiI ARABiRiM (RS-232C SERIAL INTERFACE)

gekil 5.3 te:.goriilen BS+232C. .seri.  arabirim;. . TSC232
timdevresi etrafinda kurulmustur. Bu devre 8748 °den gelen
TTL seviyesindeki TD (Transmit Data - Génderilen bilgi) ve
RTS (Request To Send - Gonderme istegi) isaretlerini,
RS-232C standart gerilimlerine (yaklasik +10V ve -10V)
doniistiirerek RS-232C hattina verir. RS-232C hattindan gelen
CTS (Clear To Send - Almaya hazirim) isaretini ise TTL
seviyesine doniistiirerek 8748 e gonderir.

TSC232, +5V besleme geriliminden bir de -5V 1luk bir
gerilim dretir. C12 ve C13 kapasiteleri yardimiyla +5V ve

-9V luk bu gerilimler +10V ve -10V a doéniistiiriiliir. C10 ve
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C11 kapasiteleri, +10V ve -10V°'luk katlanmis gerilimlerin
kararliliginia artirmak ve sizmekle gorevlidirler.

Boylece TSC232 tiimdevresi, yalnizca 5V DC gerilimle
beslenerek, TTL ve RS-232C seviyeleri arasinda doniisim
yvapabilmektedir.

C9 kapasitesi, tiimdevreyi besleme gerilimindeki ani

sicramalardan korur.

5.8 iSLEM UNiTESi (PROCESS UNIT)

Sekil 5.4°te goruldagi gibi bitin cihaz, bu birimde
yeralan 8748 mikrodenetleyici (microcontroller) tarafindan,
icindeki programa gore yonetilmektedir. Biitiin bilgiler bu
timdevreye gelir; gerekli 1islemler yapildiktan sonra
ilgili birimler uyarailar.

8748, - Intel = tararfindan gelistaribnie, 'Bbit Iik " bir
mikrodenetleyicidir. i¢cinde B4byte RAM, 1Kbyte EPROM (ya da
PROM) ve 8bit“lik bir zamanlayici/sayici (timer/counter)
vardir. U¢ tane 8bit’'lik porta sahiptir. Bunlardan DB
isimli olanlar, igcerisindeki ROM kullanilmadigi zaman (EA
girisi” dojik 1) veri ve adres bilgisini igcerirler. Bu
durumda bir disg birime wulasilmak istendiBinde, ©nce
adresin diusik agirlikla 8 biti DBO - DB7 tellerine, yiksek
aBirlikla 4 biti ise P20 - P23 tellerine g¢ikar. Bu sairada
ALE (Address Latch Enable - Adresi tutma izni) aktiftir.
Daha sonra DBO - DB7 tellerinde veri goriilir. RD (Read -
Oku) ve WR (Write - Yaz) c¢ikislari ayni mikroislemcilerdeki

gibidir. PSEN (Program Store Enable - Program stok izni)
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ci1kisi, disaridaki bir ROM'dan bilgi okunurken aktif hale
gecer. EA (External Access - Harici erisim) girisi lojik O
oldugu zaman 8748, programi icindeki EPROM ‘dan (ya da
PROM) okur. Bu durumda DB, P1, ve P2 portlarinin tamami
giris/caikis iein ayralir. PROG girisi, 8748°in ig¢indeki
EPROM (ya da PROM) programlanmak istendiginde, programlama
darbelerinin uygulanacagi yerdir. VDD dahili RAM 'in besleme
vcudur. Buraya baglanacak pilli bir diizenek yardimiyla
elektrik kesilse dahi RAM'deki bilgiler korunabilir.

8748 1ile 1ilgili daha genis bilgi ekler boélimiinde
bulunabilir.

Bizim cihazaimizda, 8748 mikrodenetleyici, ig¢indeki
EPROM ve RAM'i kullanmaktadair. DBO - DB4, DTMF alicidan
gelecek sayisal bilgiler i¢in ayrilmistar. DB7 'ye zil
algilayicinin ¢ikisi baglanmistair; telefon zilinin c¢aldaiga
buradan anlasilmaktadir. DBB pini, 2zil calmadan sistemi
aktif hale getirmek amaciyla SW1 butonuna (off hook)
balanmaistair. Pl portu cikais, P2 portu. ise giris  olarak
sartlanmastair. P10 - P13, role gikislarina sirmek amaciyla
kullanilmaktadir. P14, K1 rélesini kontrol -ederek, cihaza
telefon hattina baglar. P15, ton Gretecine 0.K. (kabul) ve
hata bilgilerini gonderir. 216 ve P17, ‘R5~232C--8eri
arabirim ig¢in RTS ve TD g¢ikislaradir. P20 - P24 pinleri
zil sayisi, veri paketi (10 - 11 bit) ve baud rate gibi
bilgilerin okundugu SW3 DIP anahtarina baglanmistair. P27
pini RS-232C ig¢in CTS girisi olarak ayralmastar.

SW2 butonu sistemi reset etmektedir. Cl14 kapasitesi

power on reset islemi i¢in kullanilmastair. R20, R22, R23,
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R24, R25 ve R26 direncleri topraga c¢ekme (pull down)
direngleridir. C17 kapasitesi diBer timdevrelerde oldugu
g2ibi; 87481 beslemedeki ani sicramalardan korumakla

gorevlidir.

5.7 ROLE CIKISLARI (RELAY OUTPUTS)

Sekil 5.5°te goériilen bu birim, doért tane rdéle ve
bunlara sirmek igin kullanilan tranzistorlerden
olusmaktadir. Uzaktan telefon tuslaraiyla gerekli kodlar
goénderilerek, bu rodlelerin kontaklarini c¢ekmesi veya
birakmasi saglanabilir. Kitabin cihazin kullanimi bodliminde
kodlar agiklanmistar.

Tranzistorler yiksek akim kazanci sagBlayarak, 8748°den
akim cekmemek igin darlington seklinde baglanmastair. Role
bobinlerine paralel baglanan diyotlar, kontagi c¢ekip
birakma esnasinda bobinin olusturduBu negatif pikleri yok
etmekle gorevlidirler. Ayrica her role 1ie¢in kontagZan

cekili oldugu pozisyonda yanan, birer led kullanilmistar.

5.8 BESLEME (POWER SUPPLY)

Sekil 5.6°da goriilen bu birim, cihaz ig¢in gerekli olan
SVDC gerilimi tGretmektedir. Giris 220VAC’dir.

Devre temel olarak, doBrultucu ve 7805 gerilim
regilatoériinden olusmaktadir. C19 ve C20 kapasiteleri DC

gerilimdeki ani sicramalari bastirmak ig¢in kullanilmastar.



-. 46 -

35T 33acgecet T Peu

a3&

‘LTD

Z31 = ITEACSHOH L343
SN 3

weoSeTq Yoorg

it

(8 3Iaays)H
Aldang Jamod

(S }Pa4S)H v
sSINAINO Relay %

CE 3aaus) pa
aoe juajur [erTdag N
o2E2-S

v

(y 3aa4s)H

ATUn ssacoly

7

. i

(2 }a3ays)
HOJRUBUSS U0

(2 3aays)H
[OJ43UOD HOOH 330

N

N

(€ 33a4s)
~3ATaoay MUQ

N

(2 3eaus>
wo3dapaq SuUTy

: Blok diyagram

auTT] aucydaia)

N

Sekil 5.1



35 2 = = A L] 33

Z31L — I'EAOSHOH L3e0W =]

Lln.f =S
~JO3OAP3q ™

~OjeJauan auol ‘[OJ3IUAD HOOH $4O0

- 47 -

H
< o— !

b }3YSE—Ex

o an

m b TRRPNT

HES X RV 1a
€ 3334S¢— T -— i w2  ce2om _ull et
AN b

oy H = 200~ - . = :
: [>: ) HH T aawao SR | 3UTT o auTt

: i1 H H : o auoydalra)

;vese £ 4
>'8 L - < 8s sSv2 H [ {y

20NO—AA i f o]
SR | L T :
(222 r S S At T 8

zil algilayaica

ton ureteci,

: Telefonu a¢ma kontrolu,

Sekil 5.2



- 48 -

x1l —> Sheet 4
=12

I MDA I
|
R1S
2K 1.2 :
%os
DT, Receiver!
1

5: 2

P

56 ........................... ey W 20
x

...RS-R%eC. Serial_Jnterfack.!

et
81108058
31 *—"l‘

Sekil 5.3 : DTMF alici, RS-232C seri arabirim

3 of

- TEZ

MEHMET HORSANALI
1, iI50kheet

DTMF Receiver, RS-232C Serial Interface

ize

AR
ate

L




il =

30

[ IeaageceT 1 Reu 3w

Z31L — ITASHOH L340H o

3ITUN ssaoouy

#a's ¢ Ha's { »a's < M@'s < ¥2's M
22y S2u =] €2y E= Y,
=}
-
- 0200
-
js
- 8pLs prramell] & EP<
T v3 Im —u 7T
;2 8§50 Nasd
aan & a1
200
Pl A
pe] &1 L'2d — £ 3}aays
a'1d 8'2d ——a <
- S°'1d s'2d
5 v'T1d v'ad - =
T e €'Td €'2d
2'1d 2'2d —a o<
sre— — — T1d T'2d
.m s &~ T _ - 7510'1d e 2d =
: . 3 INT 2'aq
g i iR
ss v'8d H
= daz 1353 €+ad b=
||._|| -
Il 2x %-2d
1 843 € 2'8d |5
2 O e
> o0Nd
I} 2wl E _ aex -z 1ams
=} o) O
nt
L
1
70 Ly .
= jasay T2y = T HOOH 340
1 o o e o 0——020a
6 o=y e

iglem tinitesi

Sekil 5.4 :



- 50 -

Relay Outputs

Sekil 5.5 :

Réle ¢ikislara
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BOLUM 6 : PROGRAM

Bu bolimde 8748 in icinde bulunan programin akais
diysgramil ve assembler i verilmistir.

Akais diyagraminda karsilastirma sembollerinin
koselerindeki harfler ve anlamlara

E : Evet H : Hayar

Assemler 1ile ilgili daha genis bilgi ekler bolimindeki
8048 'in (8048 mask ROM 'a sahiptir, 8748 ise EPROM igerir)

dokimanlarinda bulunabilir.
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GO

.

A

¥

CIHAZI TELEFON
HATTINDAN RYIR
(ON HOOK)

A
SET

[DEGERLERINI OXU

(SK3 DIP)

1

ZIL SAYISI ?
(1-4-8-12)

!

VERI PRKETI ?
(1€-11 BIT)

t

BAUD RATE ?
(118-308-
126€-2408)

|
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..

ZIL
CALIYOR MU?

OFF HOOK ?

ZIL
CALMAYA DEVAN
EDIYOR MU?

ZIL
ISTENILEN SAYIDA
CALDI KI?

CIHAZI TELEFON
HATTINA BAGLA
(OFF HOOK)

t

CIHAZIN TELEFON HATTINA
BAGLANDIGINI GOSTEREN SES
(358Hz)
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GIRIS RODUNU
OxU

1 DAKIKA
ICINDE KOD
GIRILDI MI?

KOD=999

0.X. SESI
(358Hz)

HATA SESI
(108Hz)

G)—

1 DAKIKA
ICINDE VERI
GIRILDI MI?

VERI=999

0.X. SESI
(3508Hz)




s -

OUT1 OFF

0.X. SESI
(356Hz)

OUT1 ON

OUTZ OFF

.

OUTZ ON

-

OUT3 OFF

-

OUT3 ON

v

OUT4 OFF

v

oUT4 ON

L 4

L 4
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BBB(VERI(255

HATA SESI

(108Hz)

DECIMAL’ DEN
BINARY’YE
DONUSUN

18 SANIYE
ICINDE CTS

GELDI KI?

HATA SESI(4 DEFR)
(108Hz)

SERI CIKIS

0.X. SESI

(RS-232C)

4

(358Hz)




AVOCET SYSTEMS 8048 CROSS-ASSEMBLER -
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SOURCE FILE NAME: TEZ.ASH

0000
0000
0014
0014
0015
0016
0018
001A
001B
001D
001F
0020
0021
0022
0022
0023
0023
0025
0025
0026
0028
002A
oozcC
002D
O02F

0414

15
35
B83C
2300
AD
B83C
23C0
60
39
0A

A8

5303

AS

BFO1
CB3A
BF04
FS

D301
CB3A

RESET

RESTRT

RING

ORG $0000
JHP RESET
ORG $0014
DIS I

DIS TCNTI
MOV RO,#$3C
MOV A,#0
MOV @RO,A
MOV RO,#$3C
MOV A,#$CO
ADD A,@RO
OUTL P1,A
IN A,P2

MOV RO,A

ANL A,#3

MOV R1,A
MOV R7,#1
JZ PACK

MOV R7,#4
MOV A,R1
XRL A,#1
JZ PACK

VERSION 1.64M

;Restart

;Cikis portu sartlanda
;Set deBerleri (DIPSW)
; okundu

;Set degerleri RO ‘s
;vazailda

;Zil sayisinan

;belirlenmesi

: 211 gayanizl

22311 savysiz=d



0031
0033
0034
00386
0038
003A
003B
003B
003B
003D
O03F
0041
0042
0042
0043
0044
0045
0047
0048
004A
004cC
004E
004F
0051
0053
0055
0056
0058

BF08
F9

D302
CB3A
BFOC

BEO1
5241
BEOO
F8

77
77
77
5303
AS
BD8F
CB5C
BDD7
FS
D301
CB85C
BDF86
F9
D302
CB5C

PACK

BAUD

- B1 -

MOV R7,#8

MOV A,R1

XRL A,#2

JZ PACK ;Zil sayvisai=8

MOV R7,#3$0C i1ZiY -gavami=12

MOV A,RO ;Data paketinin
;belirlenmesi
;(10-11 bit)

MOV RB,#1

JBZ BAUD 31Dt (2 'stopdit)

MOV R6,#0 ;10 bit (1 stop bit)

MOV A,RO ;Baud rate “in
;belirlenmesi

RR A

RR A

RR A

ANL A,#3

MOV R1,A

MOV R5,#$8F ;110 Baud

JZ RD

MOV RS,#¢$D7 ; 300 Baud

MOV A,R1

XRL A,#1

JZ RD

MOV RS5,#$F6 ;1200 Baud

MOV A,R1

XRL A,#2

JZ RD



005A
005C
00SE
O0SE
00SF
0060
0062
0063
0063
0063
0065
0085
0067
0068
0068
006B
006D
00BF
0071
0073
0074
0078
0077
0078
007A
007C
007E
0080

BDFB
BAOS

FF
A8
BS0O
08

D280

F273
ECB0

BCFF
EB60O
BBFF
EAB0
041B

8662
c8

F8

C680
BS01
BAOS8
04862
B83C

RD

RDO
RD1

RD2

RD3

OFFH

e

MOV R5,#$FB
MOV R2,#8

MOV A,R7
MOV RO,A
MOV R1,#0
INS A,BUS

JB6 OFFH

JB7 RD2
DJNZ R4,RDO

MOV R4, #$FF
DJNZ R3,RDO
MOV R3,#8$FF
DJNZ R2,RDO
JMP RESTRT
MOV A,R1
JNZ RD1

DEC RO

MOV A, RO

JZ OFFH

MOV R1,#1
MOV RZ,#8
JHP RD1

MOV RO, #§3C

;2400 Baud
;Ring Dedect

;(2zil algilama)

;211 algilama
;devresinin cikisa

; okundu

;9istem zil ¢almadan

;manuel olarak acilda

;211 calmaya devam

;ediyor mu?

;Artik zil c¢almaiyor

;Off Hook
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0082 23DC MOV A,#$DO

0084 60 ADD A,@RO

0085 39 OUTL PT;a ;Cihaz hatta baglanda
0086 5488 CALL S350 ;Cihazan hatta bag-
0088 ;landigini1 gosteren ses
0088 54189 CALL DATAIN ;Giris kodunu oku
O08A FS MOV A,R1

008B D33C XRL A,#$3C

008D C683 JZ OFFH2 ;Rod girildi

O08F 547E OFFH1 CALL S100 ;Verilen siire iginde
0081 ;kod girilmedi

0081 041B JHMP RESTRT ;Cihaza hattan ayar
0083 BS3F OFFH2 MOV R1,#$3F

0085 F1 MOV A,@R1

0086 D309 XRL A,#8

0088 968F JNZ OFFH1 ;Kod hatala

008A 54AC CALL CXS89 ;998 kontrol

008C F8 MOV A,RO

008D CB8F JZ OFFH1 ;Kod hatala

O09F 5489 CALL S350 ;Kod doZru

00A1 5418 DATA CALL DATAIN

00A3 F9 MOV A,R1

00A4 D33C XRL A,#$3C

00AB CBAC JZ DATAO

O0A8 547E CALL S100

O0AA 041B JMP RESTRT

O0AC BS3F DATAO MOV R1,#$3F ;On Hook kontrol (988)
O0AE F1 MOV A,@R1



O0AF
00B1
00B3
00BS
00B6
00OB8
O0OBA
00BC
OOBE
00CO
00C2
00C2
00C3
00CS
00C7
00Cs
0oca
ooccC
OOCE
OOCF
00D1
0oD2
00D4
00Ds
ooDs8
00DS
OODB
00DD

D308
86C0
54AC
F8

CBBC
5489
041B
S547E
04A1
BS3F

EFl
D305
S6FB
S54BE
F8
CeDs
BS3C
F1
S30E
Al
54E2
04E3
54D0
F8
CBE7
B83C
F1

DATAOO

DATA1

DATA10

-

XRL A,#8

JNZ DATA1

CALL CXS88 ;989 kontrol

MOV A,RO

JZ DATAOO

CALL S350

JHP RESTRT

CALL S100

JMP DATA

MOV R1,#$3F ;0utl kontrol
stolD:0Ff O501:0n)

MOV A,@R1

XRL A,#5

JNZ DATAZ2

CALL CXO0O0 ;900 kontrol

MOV A,RO

JZ DATA10

MOV R1,#$3C

MOV A,@R1

ANL A,#$0E

MOV @R1,A

CALL RELAY ;O0utl off

JMP DATA11

CALL CXO01 ;501 kontrol

MOV A, RO

JZ DATA12

MOV R1,#$3C

MOV A,@R1



OODE
00EOD
00E1
O0E3
00ES
O00E7
OOES
O0FB
OOFB
OOFD
0OFD
OOFE
0100
0102
0104
0105
0107
0108
010A
010C
010D
010F
0111
0113
0114
0118
0118
0118

4301
Al

54E2
5489
04A1
S547E
04A1

BS3F

F1
D306
8626
S54BE
F8
C611
BS3C
F1
S30D
Al
S4E2
241E
54D0
F8
cezz
B83C
F1
4307

DATA11

DATA12

DATA2

DATAZ0

o B -

ORL A,#1
MOV @R1,A
CALL RELAY
CALL S350
JHMP DATA
CALL S100
JMP DATA
ORG $O0O0FB
MOV R1,#$3F

MOV A,@R1
XRL A,#8
JNZ DATAS3
CALL CXO0O0
MOV A,RO

JZ DATAZ20
MOV R1,#$3C
MOV A,@R1
ANL A,#$0D
MOV @R1,A
CALL RELAY
JHP DATAZ1
CALL CXO01
MOV A, RO

JZ DATAZZ
HOV K1, #$80
HOV A, 8K]
ORL A #E

s0utl. on

;0ut2 kontrol

;(600:0ff 601:0n)

;800 kontrol

j0ut2 off

;601 kontrol



011B
011C
011E
0120
0122
0124
0126
0128
0128
0128
012B
012D
012F
0130
0132
0134
0135
0137
0138
013A
013C
013E
013F
0141
0143
0144
0148
0147

Al

S54E2
5489
04A1
S547E
04A1
BO3F

F1
D307
9651
54BE
F8

C63C
B93C
F1

530B
Al

54E2
2449
54D0
F8

C64D
B93C
F1

4304
Al

54E2

DATA21

DATAZ22

DATAS3

DATA30

-~ B -

MOV @R1,A

CALL RELAY ;0ut2 on

CALL S350

JMP DATA

CALL S100

JHMP DATA

MOV R1,#$3F ;0ut3 kontrol
;€700:0ff - T01:0n)

MOV A,@R1

XRL A,#7

JNZ DATA4

CALL CXO00 ;700 kontrol

MOV A,RO

JZ DATA30

MOV R1,#$3C

MOV A,@R1

ANL A,#$0B

MOV @R1,A

CALL RELAY ;0ut3 off

JHMP DATA31

CALL CXO01 ;701 kontrol

MOV A,RO

JZ DATA32

MOV R1,#$3C

MOV A,@R1

ORL A,#4

MOV @R1,A

CALL RELAY ;0ut3 on



0148
014B
014D
014F
0151
0153
0153
0154
01586
0158
015A
015B
015D
015F
0160
01862
0183
01865
0187
0168
018A
018C
01BE
016F
0171
0172
0174
0176

5489
04A1
S547E
04A1
BS3F

F1

D308
867C
S54BE

Ces7
B83C
F1

5307
Al

S54E2
2474
54D0
F8

ce78
B83C
F1

4308
Al

54E2
5489
04A1

DATA31

DATA32

DATA4

DATA40

DATA41

- B =

CALL S350
JHP DATA
CALL S100
JHP DATA
MOV R1,#$3F

MOV A,@R1
XRL A,#8
JNZ DATAS
CALL CXO0O0
MOV A,RO
JZ DATA40
MOV R1,#$3C
MOV A,@R1
ANL A,#7
MOV @R1,A
CALL RELAY
JMP DATA41
CALL CXO01
MOV A,RO
JZ DATA42
MOV R1,#$3C
MOV A,@R1
ORL A,#8
MOV @R1,A
CALL RELAY
CALL S350
JMP DATA

sOntd kontrol

8l cofs  801:0n)

;800 kontrol

;0utd off

;801 kontrol

;0utd on



0178
017A
017C
017E
0180
0181
0183
0185
0186
0188
018A
018C
018E
0180
0180
0182
0184
0185
01886
0188
0188
018A
018B
01sD
01D
O1CE
0140
0142

547E
04A1
BO3F
B803
F1

D3FF
C68A
C8

E880
248E
S47E
04A1
BS3F

BB64
2300
87
61

FBAS
EBSS
Cc8

BBOA

€1
FEAS
EB9D
ce

DATA42

DATAS

DATASO

DATAS1

DECBIN

DBDZ

DBD1

- B8 -

CALL S100
JHMP DATA
MOV R1,#$3F
MOV RO,#3
MOV A,@R1
XRL A,#$FF
JZ DATAS1
DEC R1

DJNZ RO,DATASO
JMP DECBIN
CALL S100
JHP DATA
MOV R1,#$3F

MOV R3,#$64
MOV A,#0
CLR C

ADD A,@R1

JC D255

DJNZ R3,DBD2
DEC R1

MOV R3,#$0A

ADD A,@R1

JC D255

DJINZ R3,DBD1
DEC R1

;FF kontrol

;Decimal to Binary

;conversion

sDec to Bin Digit2
;(Digit2x100) MSD
;Eontrol Data>255

;Dec to Bin Digitl
;(Digiti1x10)

;Kontrol Data>255
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01A3 61 DBDO ADD A,@R1 ;Dec to Bin DigitO
01A4 ;(Digit0x1) LSD
01A4 F6BAS JC D255 ;Rontrol Data>255
01A8 AC MOV R4,A ;R4:Data (Bin)
01A7 24AD JMP SEROUT ;Data<=255

01A8 547E D255 CALL S100 ;Data>255

01AB 04A1 JMP DATA

01AD B83C SEROUT MOV RO, #$3C ;Serial Output
O1AF sthata<=255)

01AF 2380 RTS MOV A,#$90 ; Request to Send
01B1 60 ADD A,@RO

01B2 38 OUTL P1,A

01B3 BAODA MOV R2,#$0A ;Yaklasik 10 saniye
01B5 OA CCTS IN A,P2 ;Control Clear to Send
01B6 F2BA JB7 CCTSO

01B8 24CE JMP STRBIT ;CTS aktif

01BA ECBS CCTSO DJNZ R4,CCTS

01BC BCFF MOV R4,#$FF

01BE EBBS DJNZ R3,CCTS

01CO BBFF MOV R3,#$FF

01C2 EABS DJNZ R2,CCTS

01C4 547E CALL S100 ;CTS gelmedi

01C6 547E CALL S100

01C8 547E CALL 5100

01CA 547E CALL 5100

01CC 04A1 JHP DATA

01CE BS3C STRBIT MOV R1,#$3C . ;Start Bit

01D0 2310 MOV A,#$10



01D2 61
01D3 38
01D4 FD
01DS A8
01D6 54A3
01D8 BBO8
01DA FC
01DB 67
01DC FBES
O1DE AA
01DF 2310
01E1 61
01E2 38
01E3 24EA
01ES AA
01E6 2380
O1E8 B1
O1ES 38
O1EA FD
O1EB A8
O1EC 54A3
O1EE FA
O1EF EBDB
0200

0200 BBOZ
0202 2380
0204 61
0205 28

DOUT

ouT

OUTO

OUT1

OUT3

STPBIT
SBO

- TROe

ADD A,@R1
OUTL P1,A
MOV A,RS
MOV RO, A
CALL TIMER
MOV R3,#8
MOV A,R4
RRC A

JC OUT1
MOV RZ,A
MOV A,#$10
ADD A,@R1
OUTL P1,A
JMP OUT3
MOV RZ,A
MOV A,#$80
ADD A,@R1
OUTL P1,A
MOV A,RS
MOV RO, A
CALL TIMER
MOV A,R2
DJNZ R3,00T
ORG $0200
MOV R3,#2
MOV A,#$90
ADD A,@R1
OUTL P1,A

;Data Output

;Serial Data Output:0

;Serial Data Output:1

sStop Bit



0206 FD
0207 A8
0208 54A3
020A FE
020B 120F
020D 4411
020F EBO2
0211 23DO
0213 61
0214 38
0215 5488
0217 04A1
0218 BA2B
021B

021B

021B BS3F
021D

021D B8OO
021F 08
0220 822E
0222 EC1D
0224 BCFF
0226 EB1D
0228 BBFF
0228 EL1D
022C 447D
02ZE ¥®
0zz¥ ©61F

SB1
SB2

DATAIN

DIRO
DIN1

DINZ

- 71 -

MOV A,RS
MOV RO, A
CALL TIMER
MOV A,R6
JBO SB1

JMP SB2
DJNZ R3,SBO
MOV A,#g$DO
ADD A,@R1
OUTL P1,A
CALL S350
JHP DATA
MOV RZ,#$2B

MOV R1,#$3F

MOV RO, #0
INS A,BUS
JB4 DINZ
DINZ R4,DINOD
MOV R4 ,HEFF
DINZ K3,DINOD
MOV RS, H§FF
DINZ KZ,DIND
JHE DINTY
HOV A, KO

JNE DINT

125t Bit

1. StopiBit

;Data Input
;(Yaklagaik 1 dakika
;bekler)

;Ram3F :Digit2(MSD)
;Ram3D:Digit1(LSD)
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0231 08 DIN3 INS A,BUS
0232 530F ANL A,#$0F

0234 Al MOV @R1,A

0235 D300 XRL A,#0

0237 963D JNZ DIN4

0238 B1FF MOV @R1,#$FF ;Data 00 to FF
023B 4471 JMP DIN10O

023D F1 DIN4 MOV A,@R1

023E D30A XRL A,#$0A

0240 9646 JNZ DIN5

0242 B100O MOV @R1,#0 ;Data OA to 00
0244 4471 JHP DIN10

0246 F1 DINS MOV A,@R1

0247 D30B XRL A,#$0B

0249 9B4F JNZ DING

024B B1FF MOV @R1,#$FF ;Data OB to FF
024D 4471 JHP DIN1O

024F F1 DING MOV A,@R1

0250 D30C XRL A,#$0C

0252 9658 JNZ DIN7

0254 B1FF MOV @R1,#$FF ;Data 0OC to FF
0256 4471 JHP DIN10O

0258 F1 DIN7 MOV A,@R1

0259 D30D XRL A,#$0D

025B 9661 JNZ DIN8

025D B1FF MOV @R1,#$FF ;Data 0D to FF
025F 4471 JMP DIN10O

0261 F1 DIN8 MOV A,@R1



o

0262 D30E XRL A,#$0E
0264 S6BA JNZ DINS

0266 B1FF MOV @R1,#$FF ;Data OE to FF
0268 4471 JMP DIN10O

026A F1 DINS MOV A,@R1

026B D30F XRL A,#$0F

026D 9871 JNZ DIN10O

026F B1FF MOV @R1,#$FF ;Data OF to FF
0271 C9 DIN10O DEC R1

0272 FS MOV A,R1

0273 D33C XRL A,#$3C

0275 CB7D JZ DIN11

0277 B801 MOV RO, #1

0279 BA2B MOV R2,#$2B

027B 441F JMP DIN1

027D 83 DIN11  RET

027E 54ES $100 CALL DELAY ;Sound 100Hz
0280 ;(Hata sesi)
0280 BA32 MOV R2,#$32

0282 BB8CE MOV RO, #$CE

0284 5494 S100A  CALL SOUND

0286 EA84 DJNZ R2,S100A

0288 83 RET

0289 54E8 5350 CALL DELAY ;Sound 350Hz
028B ;(0.K. sesi)
028B BAAF MOV R2, #$AF

028D BBEE MOV RO, #$EE

028F 5494 53504 CALL SOUND
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0291 EASF DJNZ R2,S350A

0293 83 RET

0294 B93C SOUND MOV R1,#$3C

0296 23F0 MOV A,#$FO

0298 61 ADD A,@R1

0299 39 OUTL P1,A ;P15:1
029A 54A3 CALL TIMER

029C 23D0 MOV A,#$DO

029E 61 ADD A,@R1

029F 39 OUTL P1,A ;P15:0
02A0 54A3 CALL TIMER

02A2 83 RET

02A3 F8 TIMER MOV A,RO

0244 62 MOV T,A

02A5 55 STRT T

0246 1BAA TIMERO JTF TIMER1

02A8 44A8 JMP TIMERO

02AA 85 TIMER1 STOP TCNT

02AB 83 RET

02AC B93E CX99 MOV R1,#$3E ;Control X99
02AE B80O MOV RO, #0

02B0 F1 MOV A,@R1

02B1 D308 XRL A,#9

02B3 96BD JNZ CX93A

02B5 C9 DEC R1

02B6 F1 MOV A,@R1

02B7 D308 XRL A,%8

02BS S8BBD JNZ CXS8S8A



02BB
02BD
02BE
02CO0
02C2
02C3
02C5
02C7
02C8
02C8
02CB
02CD
02CF
02D0
02D2
02D4
02D5
02D7
02DS
02DA
02DB
02DD
02DF
02E1
02E2
02E4
02E6
02E7

B801
83
BS3E
B80O
Fl
D300
96CF
CS
F1
D300
S6CF
B801
83
BS3E
B80O
F1
D300
9B6E1
CS
F1
D301
S6E1
B801
83
BS3C
23D0
61
39

CX88A

CX00

CX00A
CX01

CX01A
RELAY

o R

MOV RO,#1 ;RO0:1 ise dogru

RET
MOV
MOV
MOV
XRL
JNZ
DEC
MOV
XRL
JNZ
MOV
RET
MOV
MOV
MOV
XRL
JNZ
DEC
MOV
XRL
JNZ
MOV
RET
MOV
MOV
ADD

;R0:0 ise hatala

R1,#$3E ;Control XO0O

RO, #0

A,@R1

A,#0

CX00A

R1

A,@R1

A,#0

CX00A

RO, #1 ;R0:1 ise dogru
;R0:0 ise hatala

R1,#$3E ;Control XO01

RO, #0

A,@R1

A,#0

CX01A

R1

A,@R1

A,#1

CX01A

RO, #1 ;RO:1 ise dogru
;R0:0 ise hatala

R1,#$3C ;R6le on-off

A,#$DO

A,@R1

OUTL P1,A



02E8
02ES
02EB
02EB
02ED
02EF
02F1
02F3
02F5
0000

BAO2

ECEB
BCFF
EBEB
BBFF
EAEB
83

DELAY

DELAYO

- T

RET

MOV R2,#2

DJNZ R4,DELAYO
MOV R4, #$FF
DJNZ R3,DELAYO
MOV R3,#$FF
DJNZ RZ,DELAYO
RET

END

;Yaklasik 1 saniye

;eecikme



SYMBOL TABLE

BAUD
CCTS
CCTSO
CX00
CXO00A
CX01
CX01A
CX99
CX88A
D255
DATA
DATAO
DATAOO
DATA1
DATA10
DATA1l1
DATA12

0041
01BS
01BA
02BE
02CF
02D0
02E1
02AC
02BD
01AS8
00A1
O0AC
00BC
00CO
00DB
OO0E3
OOE7

DATA2
DATA20
DATA21
DATA22
DATAS3
DATA30
DATA31
DATA32
DATA4
DATA40
DATA41
DATA42
DATAS
DATASO
DATAS1
DATAIN
DBDO

OOFB
0111
O11E
0122
0126
013C
0149
014D
0151
0167
0174
0178
017C
0180
018A
0218
01A3

.

DBD1
DBD2
DECBIN
DELAY
DELAYO
DINO
DIN1
DIN10O
DIN11
DINZ2
DIN3
DIN4
DINS
DING
DIN7
DIN8
DINS

018D
0185
018E
02ES
02EB
021D
021F
0271
027D
022E
0231
023D
0246
024F
0258
0261
026A

DOUT
OFFH
OFFH1
OFFHZ2
ouT
OUTO
OUT1
OUT3
PACK
RD
RDO
RD1
RD2
RD3
RELAY
RESET
RESTRT

01D8
0080
O08F
0083
01DB
O1DE
01ES
O1EA
003A
00sC
0060
0062
0073
0076
02E2
0014
001B

RING
RTS
5100
S100A
5350
S350A
SBO
SB1
SB2
SEROUT
SOUND
STPBIT
STRBIT
TIMER
TIMERO
TIMER1

0023
O1AF
027E
0284
0288
028F
0202
020F
0211
01AD
0294
0200
O1CE
02A3
02AB
02AA
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BOLUM 7 : CIiHAZIN KULLANIMI

ANAHTAR VE BUTONLAR

SW1 (Off Hook) butonu : Bu butona basildigi zaman cihaz
telefon =2zilinin calmasina gerek olmadan, telefon hattina
baglanir. Cihazain yaninda bulunan bir telefon yardaimiylsa
sisteme bilgi goénderebilmek ig¢in disinilmistir.

SW2 (Reset) butonu : Bu butona basildigi zaman sistem
reset olur. 1Ilk anda biitin roleler kontagini c¢ceker ve
birakir. Cihaz telefon hattindan ayralir ve g¢ikis réleleri
enerjisiz kalair. Bunun anlami programin en basa donmesidir.

SW3 «(DIP) snahtara = 513 - bir ‘analitar setidir.
Anahtarlarin iki pozisyonu vardir; acik (on) ve kapala
{off). Bu anahtar seti ile cihazain set degBerleri

belirlenir. Bunlar Tablo 7.1 de gosterilmigtir.

TONLAR

O0.K. sesi : Frekansi 350Hz tir. Kod ya da verinin dogru
oldugunu ve islemin yapildiBini goésterir.

Hata sesi : Frekansi 100Hz tir. Kod ya da verinin
hatali olduBunu goésterir. EBer arka arkaya dért defa
duyulursa RS-232C seri arabiriminden bilgi goénderilecek

cihaz, almaya uygun degildir (RTS godnderilir ve 10 saniye

jicinde CTS alinamazsa).

KODLAR
989 : Cihaz hatta baglandiktan sonra sisteme girebilmek

icin bu kod gereklidir. Sisteme girdikten sonra tekrar bu
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kod girilirse cihaz telefon hattindan ayralir.

500
501
600
601
700
701
800
801

EIThaz

Outl
Outl
Out2
Out2
Out3
Out3
Out4

Out4

off (Outl rélesi kontagini birakir)
on (Outl rdlesi kontaginz ceker)
of f

on

off

on

of f

on

hatta bagliyken 1 dakika icinde kod va da

alinamazsa hattan ayrilar.

SW3 DIP
1 2 3 4 o
off .off Zil sayis1:1
on . off 3 2 1 4
off on 2 i ;8
on on a i : 12
off Veri paketi : 10 bit (1 stop bit)
on 3 " 111 bit (2 stop bit)
off off | Baud rate : 110
(o] g T & y -3 300
off on o w1 1200
on on X "1 2400

Tablo 7.1 : Set degerleri

veri
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7.1 CIHAZIN BiLGiSAYARA BAGLANMASI

Cihaz RS-232C hatti iizerinden bilgisayara baglanabilir.
Biz uygulama olarak IBM PC uyumlu bilgisayarlari sectik.

Burada dikkat edilmesi gereken nokta, hem bilgisayarin
hem de cihazin DTE olmasidir (Cihaz yalnizca bilgisayara
deBil, printer vs. gibi birimlere de bilgi génderecegBi icin
DTE olarak disinilmistir.). Bu nedenle elsikisma telleri
kandirilmaladar. Sekil 7.1°de yapilmasi gereken baglanta
gosterilmistir.

Bilgisayarda doénen bir program yardimiyla, telefon
tuslarindan basilan 000 ile 255 arasindaki rakamlar ASCII
karakter olarak kabul edilir ve monitorde goésterilir. 013
(CR) tuslarina basildigi zaman, daha once gelen karakterler
komut olarak kabul edilir ve 1isletim sistemine (DOS)
gidilerek o komutun islevi yerine getirilir.

Bunun igcin yazilan BASICA dilindeki program
verilmistir. Bu program %100 IBM PC uyumlu bilgisayarlar
icindir. Bazi PC bilgisayarlarda BASICA dilinin ¢alismadiga
gorilmiistiir. Bu gibi durumlarda benzer bir progfam GWBASIC

veya baska bir dilde yazilabilir.
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RD TD
3

RTS RTS
4

CTS CTS
Sk—

Bilgisayar DSR Cihaz

1)

GND GND
-

DCD
8

DTR

20

Sekil 7.1 : Cihaz ile bilgisayar arasindaki baglanta
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10 CLS

20 KEY OFF

30 OPEN "coml1:110,n,8,2,rs,cs,ds,cd” AS #1
40 ON COM(1) GOSUB 80

50 COM(1) ON

60 LOCATE 23,1:PRINT"MEHMET>_";

70 GOTO 70

80 A$=INPUT$(1.1)

S0 B$=B$+A$

100 IF ASC(A$)=127 THEN 110 ELSE 140
110 IF B$=CHR$(127) THEN B$="":GOTO 150
120 B$=MID$(B$,1,LEN(B$)-2)

130 LOCATE 23,8:PRINT B$;"

140 LOCATE 23,8:PRINT B$;"_";

150 IF ASC(A$)=13 THEN 170

160 GOTO 210

170 B$=MID$(B$,1,LEN(B$)-1)

180 LOCATE 23,8:PRINT B$;" ":PRINT"

190 SHELL B$:PRINT:PRINT

200 LOCATE 23,1:PRINT"MEHMET>_":B$=""

210 RETURN
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G8870

CMOS DTMF Integrated Receiver

Features

* CMOS technology for low power consumption—

35 mW max.

Full DTMF receiver

Provides DTMF high and low group filtering
Adjustable acquisition and release times

Dial tone suppression

Integrated bandsplit filter and digital decoder functions
On-chip differential amplifier, clock oscillator, and latched
three-state bus.

e Uses inexpensive 3.58 MHz crystal

* Central office quality and performance

¢ Single +5 volt power supply

¢ 18-pin DIP or 20-pin PLCC package

Applications
* PABX

e Central office
* Key systems

« Mobile radio
e Remote control
e Remote data entry

General Description

The CMD G8870 provides full DTMF receiver capability by
integrating both the bandsplit filter and digital decoder functions
into a single 18-pin DIP or 20-pin PLCC package. The G8870
is manufactured using state-of-the-art CMOS process tech-
nology for low power consumption (35 mW max.) and precise
data handling. The filter section uses a switched capacitor tech-
nique for both high and low group filters and dial tone rejection.
The GB8870 decoder uses digital counting techniques for the
detection and decoding of ail 16 OTMF tone pairs into a 4-bit
code. The G8870 minimizes external component count by pro-
viding an on-chip differential input amplifier, clock generator,
and a latched three-state interface bus. The on-chip clock gen-
erator requires only a low cost TV crystal as an external
component.

Elock Diagram

Voo Vss

Pt

BIAS
CIRCUIT

CHIP
REF

VREF

CHIP  CHIP HIGH
POWER BIAS __! GROUP
FILTER

—j’ ¢
ZERO DIGITAL = oﬁ?é’:m Q2
IN i CROSSING  |DETECTION e
TONE —@ DETECTORS |ALGORITHM T
IN- FILTER CH 0s

Low
L—{ crour A%
s FILTER Qs
TO ALL ' '

HIP CLOCKS t
2k % STEERING
GT LoGIC

| I

0sC 1 osc 2 SUGT g L S0 TOE
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Absolute Maximum Ratings: (Note 1)

Parameter Symbol Value
Power Supply Voltage
(VDD-Vss) Voo 6.0V Max
Voltage on any Pin Vac Vss-0.3, Voo+0.3
Current on any Pin loo 10 mA Max
Operating Temperature Ta -40°Cto +85°C
Storage Temperature Ts -65°C to +150°C

This device contains input protection against damage due to
high static voltages or electric fields; however, precautions
should be taken to avoid application of voltages higher than
the maximum rating.

Notes:

1. Exceeding these ratings may cause permanent damage,
functional operation under these conditions is not implied.

DC Characteristics: Ali voltages referenced to Vss unless otherwise noted. VOD = 5.0V, Vss = OV, T4 = 25°C.

Parameter ‘ Symbol Min Typ Max Units Test Condilions

Operating Supply Voltage Voo 4.75 5.25 \

ereraung Supply Current Ilco 30 7.0 mA
Power Consumption Po 15 35 mW ! 1=33579 MH2: VOO = 5.0V
Low Level Input Voltage Vic 1.5 v
High Level Input Voitage | Vir 35 v
Input Leakage Current hH/hL 0.1 KA ViN = Vss or Yzo (Note 11)
Pull Up (Source) Current on TOE IS0 65 15.0 uA TOE:=0V
Input Impedance, Signal Inputs 1,2 RIN 8 10 Meg (! | @ 1KHz
Steering Threshold Voltage VTsi 22 25 \
Low Level Output Voitage VoL 0.03 \' No Load
High Level Output Voltage | VoH 4.97 \ No Load
Output Low (Sink) Current oL 1.0 25 mA Vour =04V
Qutput High (Source) Current loH 04 08 mA Vout =46V
Qutput Voltage Vage VREF 24 27 Vv i No Load
Output Resislance l RoR 10 Ko |

Operating Characteristics: All voltages referenced to VSs unless otherwise noted. VoD =50V, Vss = 0V, Ta = 25°C

Gain Setting Amplifier

Parameter ! Symbol Min Typ Max Units Test Conditions ‘
Input Leakage Current | N +100 nA VSS <. ViN < VDD
Input Resistance ' RIN 10 M1}
Input Offset Voltage i Vos =5 mV
Power éupply Rejection PSRR 50 dB 1 KH‘z“(Nole 12)
Common Mode Rejection CMRR 5 dB -30V: ViN-. 30V
FB(_: Open Loop Voltage Gain AvVOL 60 daB
| Open Loop Uity Gain Bandwidth fe 12 15 MHz a5
téu@;( ggffjagg_s_wnng i Vo 35 | Vo-p RL_-100Kfrtovss |
qu!g[aplf_c.?pac-lnve Load (GS) | CL {100 pF A BESE
. Tolerable Resistive Load (GS) : AL Bt v ] 50 K}
r Corﬁmon__h—n;)o:e—éar'\;;- e [ Vem 25 | | Voo No Load
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AC Characterlistics: All voltages referenced to Vss unless otherwise noted. VOO = 5.0V, Vss = 0V, TA = 25°C, fCLk =
3.579545 MHz using test circuit (Fig. 1).

Parameter Symbol Min Typ Max Units Notes
valid Input Signal Levels -29 3, dBm 123458
(each tone of composite signal) 275 869 T Y e i
Positive Twist Accept 10 dB 2348
Negative Twist Accept 10 dB
Freq. Deviation Accept Limit 1.5%+2 Hz| Nom. 23,5810
Freq. Deviation Reject Limit +3.5% Nom. 235
Third Tone Tolerance -25 -16 dB 23,4589,13,14
Noise Tolerance -12 daB 2345689
Dial Tone Tolerance +18 +22 dB 2345789
Tone Present Detection Time top 5 8 14 mS Refer to
Tone Absent Detection Time DA 05 3 8.5 mS Timing Diagram
Min. Tone Duratron Accept tREC 40 mS (User Adjustable)
Max. Tone Duration Reject \REC 20 mS Timst ahownare
Min. Interdigit Pause Accept 1o 40 mS obtained with
Max. Interdigit Pause Reject 100 20 mS circuitin Fig. 1
Propagation Delay (Stto Q) tPQ 6 11 ©S
Propagation Delay (St to StD) tPSID 9 uS TOE = Voo
Output Data Set Up (Q to StD) tQsio 40 uS
Propagation Delay Enable IPTE 50 €0 nS RL = 10K1}
(TOEt0 Q) Disable tPTD 300 nS CuL = 50pF
Crystal/Clock Frequency fcux 3.5759 |3.5795| 3.5831 MH2z
Clock Output Capacitive Cuwo 30 pF
(0SC2) Load
NOTES:
1. dBm = decibels above or below a reference power of 8. For an error rate of better than 1 in 10,000.
1 mW into a 600 ohm load. 9. Referenced to lowest level frequency component
2. Digit sequence consists of al 16 DTMF tones. in DTMF signal.
3. Tone duration = 40 mS. Tone pause = 40 mS. 10. Minimum signal acceptance level is measured with
4. Nominal DTMF frequencies are used. specified max_imum frequency deviation.
S. Both tones in the composite signal have an equal 11. Input pins defined as IN+, IN-, and TOE.
amplitude. 12. External voltage source usead 1o bias VREF.
6. Bandwidth limited (0 to 3 KHz) Gaussian Noise. 13. This parameter also applies 10 a third tone injected
7. The precise dial tone frequencies are (350 Hz and onto the power supply.
440 Hz) r2%. 14. Referenced to Figure 1. Input DTMF tone level at

-28dBm.
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Timing Diagram

EVENTS | A i 8 | & | E | F l G
s INTERDIGIT PAUSE
1REC -—-l = }--mc-—{ b 1o —.{ }..- too TONE DROPOUT
i —-D—D—— TONE #n TONE#n -1 2ty

SUGt [ > l
—— —— PO
DATA
-1 X DECODED T " .
g:).T‘:‘UTS DECODED TONE #n > ED TONE > HIGH IMPEDANCE DECODEDTONE#n -1
p—— b 17510
S0 R e
OUTPUT | i
--| t—— tPTO -..! |~=-1PTE
TOE ——| |=—1tos0 l I

Explanation of Events

A) Tone bursts detected, tone duration invalid, outputs not
updated

B) Tone =n detected, tone duration valid, tone decoded and
latched in outputs.

C) Endof tone #n detected, tone absent duration valid,
outputs remain latched until next valid tone

D)  Outputs switched to high impedance state.

E) Tone #n - 1 detected, tone duration vahd, tone decoded
and latched in outputs (currently high impedance).

F)  Acceptable dropout of tone #n + 1, tone absent duration
invalid, outputs remain latched

G) Endoftone sn + 1 detected. tone absent duration valid,

outputs remain latched until next valid tone.

Explanation of Symbols

VIN
ESt

SvGT
Q1-Q4
StD
TOE

1REC
REC

uo
100

toP
1DA
1GTP
1arta

DTMF composite input signal.

Early Steering Output. Indicates detection of valid tone
frequencies.

Steering input/guard time output Drives external RC
timing circuit.

4-bit decoded tone output

Delayed Steering Output. Indicates that valid fre-
quencies have been present/absent for the required
guard time, thus constituting a vahd signal.

Tone Output Enable (input). A low level shifts Q1-Q4
to its high impedance state.

Maximum DTMF signal duration not detected as valid.

Minimum DTMF signal duration required for vahd
recognition.

Minimum time between valid DTMF signals.
Maximum allowable drop-out during valhid DTMF
signal

Time to detect the presence of valid DTMF signals.
Time to detect the absence of valid DTMF signals
Guard time, tone present

Guard time, tone absent
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Funtional Description

The CMD GB8870 DTMF Integrated Receiver provides the
design engineer with not only low power consumption, but high
performance in a small 18-pin DIP or 20-pin PLCC package
configuration. The GB8870's internal architecture consists of a
bandsplit filter section which separates the high and low tones
of the received pair, followed by a digital decode (counting)
section which verifies both the frequency and duration of the
received tones before passing the resultant 4-bit code to the
output bus.

Filter Section

Separation of the low-group and high-group tones is achieved
by applying the dual-tone signal to the inputs of two 9th-order
switched capacitor bandpass filters. The bandwidths of these
filters correspond to the bands enclosing the low-group and
high-group tones (See Figure 3). The filter section also
incorporates notches at 350 Hz and 440 Hz which provides
excellent dial tone rejection. Each filter output is followed by
a single-oraer switched capacitor section which smooths the
signals prior to limiting. Signal limiting is performed by high-
gain comparators, These comparators are provided with a
hysteresis to prevent detection of unwanted low-level signals
and noise. The outputs of the comparators provide full-rail
logic swings at the frequencies of the incoming tones.

Decoder Section

Tne G8870 decoder uses a digital counting technique to
determine the frequencies of the limited tones and to verily
that these tones correspond to standard DTMF frequencies.
A complex averaging algorithm is used to protect against tone
simulation by extraneous signals (such as voice) while
providing tolerance to small frequency variations. The
averaging algorithm has been developed 1o ensure an opti-
mum combination of immunity to “talk-off” and tolerance to
the presence of interfering signals (third tones) and noise.
When the detector recognizes the simultaneous presence of
Iwo valid tones (known as “signal condition”), it raises the
“Early Steering” flag (ESt). Any subsequent loss of signal
condition will cause ESt to fall.

Steering Circuit

Before the registration of a decoded tone pair, the receiver
Checks for a valid signal duration (referred to as "character-
recognition-condition”). This check is performed by an ex-
ternal RC time constant driven by ESt. A logic high on ESt
Causes VC (See Figure 4) to rise as the capacitor discharges.
Plovndmg signal condition is maintained (ESt remains high)
for the validation period (tGTF), VC reaches the threshold (VTst)
of the steering logic to register the tone pair, thus latching its
Corresponding 4-bit code (See Figure 2) into the output latch.
Al this point, the GT output is activated and drives VC to Voo.
GT continues to drive high as long as ESt remains high. Finally,
alter a shon delay to allow the output latch to settle, the
“delayed steering” output flag (StD) goes high, signaling that
4 received tone pair has been registered. The contents of the
Output latch are made available on the 4-bit output bus by
faising the three-state control input (TOE) to a logic high. The
steering circuit works in reverse to validate the interdigit pause
between signals. Thus, as well as rejecting signals too short to
be considered valid, the receiver will tolerate signal inter-
fuptions (drop outs) too short to be considered a valid pause.
This Capability, together with the capability of selecting the
Steering time constants externally, allows the designer to tailor
Performance to meet a wide variety of system requirements.

Guard Time Adjustment

In situations which do not require independent selection of
receive and pause, the simple steering circuit of Figure 4 is
applicable. Component values are chosen according to the
following formula:

tREC = tDP + IGTP
tGTP = 0.67 RC

The value of tor is a parameter of the device and tREC is the
minimum signal duration to be recognized by the receiver. A
value for C of 0.1 uF is recommended for most applications,
leaving R to be selected by the designer. For example, a
suitable value of R for a tReC of 40 milliseconds would be 300K.
A typical circuit using this steering configuration is shown in
Figure 1. The timing requirements for most telecommunication
applications are satisfied with this circuit. Different steering
arrangements may be used !0 select independently the gquard-
times for tone-present (1GTP) and tone-absent (1GT1A). This
may be necessary to meet system specifications which place
both accept and reject limits on both tone duration and
interdigit pause.

Guard time adjustment also allows the designer to tailor
System parameiars such as talk-off and noise immunity.
Increasing tREC improves talk-off performance, since it
reduces the probability that tones simulated by spezsch will
maintain signa! condition for long enough to be registered.
On the other hand, a relatively short tReC with a long too
would be appropriate for extremely noisy environments where
fast acquisition time and immunity to drop-outs would be
requirements. Design information for guard time adjustment
is shown in Figure 5.

Input Configuration

The input arrangement of the G8870 provides a differential
input operational amplifier as well as a bias source (VREF)
which is used to bias the inputs at mid-rail.

Provision is made for connection of a feedback resistor to the
op-amp output (GS) for adjustment of gain.

In a single-ended configuration, the input pins are connected
as shown in Figure 1 with the op-amp connected for unity gain
and VREF biasing the input at 2Voo. Figure 6 shows the
differential configuration, which permits the adjustment of
gain with the feedback resistor Rs.

DTMF Clock Circuit

The internal clock circuit is completed with the addition of a
standard television color burst crystal having a resonant fre-
quency of 3.579545 MHz. A number of G8880 devices can be
connected as shown in Figure 8 such that only one crystal is
required.

osct oscz| [osct oscz2| |osct osc2
s
30pF

3.58 MHz  30pF
Figure 8. Common Crystal Connection
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Pin Function Table
Name Description
IN+ Non-in ingi
ke b Connections 1o the front-end differential amplifier
IN- Inverting input
GS Gain Select. Gives access 10 output of front-end differential amplifier for connection of feedback resistor.
VREF Reference voltage output (nominally VOD/2). May be used to bias the inputs at mid-rail.
IC Internal connection. Must be tied to Vss.
IC Internal connection. Must be tied to Vss.

0osC1 Clock input

3.579545 MHz crystal connected between these pins completes internal oscillator.

X

0oscC2 Clock output 5
vss Negative power supply (Normally connected to 0V). :
TCE Three-state output enable (input). Logic high enables the outputs Q1-Q4. Internal pull-up. 7]
[»}] o
Q2 Three-state outputs. When enabled by TOE, provides the code corresponding to the last valid tone pair
Q3 received. (See Fig. 2.)
C4
StD Delay2d steering output. Presents a logic high when a received tone pair has been registered and the output
latch is updated. Returns 10 logic low when the voltage on SUGT falls below VTst.
ESt Early steering output. Presents a logic high immediately when the digital algoritnm detects a recognizable

tone pair (signal condition). Any momentary loss of signal condition will cause ESt to return 1o a logic low.

SVGT Steering input’guard time output (bidirectional). A voltage greater than Vst detected at St causes the
device 10 registar the detected tone pair and update the output laich. A voitage less than VTSt irees the device
to accept a new tone pair. The GT output acts 10 reset the external steering time constant, and its state is a
function of ESt and the voltage on St. (See Fig. 2.)

Voo Positive power supply

sV FLow Fricn | KEY | TOE Q4 Q3 Q2 o
Gsa70 01 ’,1 697 1209 1 H 0 0 0 1
01 LF - 7 wel-$ 697 | 133 | 2 - 0 0 1 0
o+ i—:::—g:—c: IN-  SVGT [ 1—mam 697 1477 3 H 0 0 1 1
4 —{ ] Gs Esi[ >
. b sl 770 | 1209 | H 0 1 0 0
ie = o 770 1336 S H 0 1 0 1
F ic o[ —+—0 770 1477 6 H 0 1 1 0
358 osci  @a1T—0 852 | 1209 | 7 H 1
“m{g oscz o[ >1+—0O o : -
) e e 852 [ 1336 [ ¢ | n | 1 0 [0 | 0
Vs 852 1477 9 - 1 0 0 1
Al resisiors are 1% lolerance.
p b 941 1336 0 H 1 0 1 0
941 1209 . H 1 0 1 1
c 941 1477 " H 1 1 0 0
Figure 1. Single Ended Input Configuration 697 1633 A H 1 1 0 1
770 1633 8 H 1 1 1 0
852 1633 c H 1 1 1 1
‘941 1633 0 H 0 0 0 0
s - ANY L r 4 - 4 r 4 z
L LOGIC LOW.H LOGIC HIGH, Z - HIGH IMPEDANCE

Figure 2. Functional Decode Table
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Figure 3. Typical Filter Characteristic
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a) Decreasing 1GTA (1GTP > IGTA)

vooo———l o
g A (W)
WwarQ lour(m(:)h(:::')
A
he RiR2
EstO——4 et TP 7

b) Decreasing 1GTP (IGTP < {GT4)

Figure 5. Guard Time Adjustment

)

I Yoo
=4 4
7
Yoo
SVUGT ve
ESt

R
St — -

16TA = RC In ( e )
Vrsr

1GTe = (AC) In (.L_)

Voo - Vrsr

Figure 4. Basic Steering Circuit

C R

—i} Ges70
C2 R« Gs
Rs
A3 LH
VRer
)
o

DIFFERENTIAL INPUT AMPLIFIER
C1=Ca=10nF All R
AN llors are — 5%

A1 = Re=RAs =100 K1)
A2=80KiL,RI=37S KN

.
R 2
VOLTAGE GAIN (Av giff) - y

INPUT IMPEDANCE
(Zwowr) = 2 \/W—'—(_L )-
«C

Figure 6. Differentlal input Configuration
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Pin Function

Pin Description Pin Description
IN+ Non-inverting Input Q-4 Three-State Data Outputs
IN- Inverting Input StD Delayed Steering Output
GS Gain Select ESt Early Steering Output
IC Internal Connection St/GT|Steering Input/Guard Time input
OSC1 Clock Input VREF Reference Voltage Output
0osc2 Clock Output Vss Negative Power Supply
TOE Three-State Output Enable Voo Positive Power Supply
Pin Configuration
]
2283
IN+ 1 e 18 voo 1 .20 19
iN-C]2 17 [ suGT ®
6s s 18 ES cs |4 18 | Est
vaer CZ14 Gagge 15[ 510 17 | si0
s el VAEF | § Gosr0
1Icr 6 1 Qs 1Ic* | 8 18 | NC
osc (37 12p 0 ar 15| Ge
oscz ”js nEoo ulo
e g 10 ToE osc1| 8
9 10 11 12 13
*CONNECT TO Vss N 3 Wz s
§ s 9 o o

Ordering Information

G 887 |
e L]
Description T
C—Special G—Standard
Product Identification Number
Package
P—Plastic E—Leaded Chip Carrier
C—Ceramic L—Leadless Chip Carrier
D—Cerdip X—Dice
Temperalure/Processing

None— 0°C1o+70°C, 5% PS. T,
1—-40°C 10 +85°C, £ 5% P.S. T




T TELEDYNE
SEMICONDUCTOR

TOMLEGIK RS-232 ARABAGLASIM HAT siriici/aLIcISI
VE DC/DC GEVIRICI : TELEDYNE T5C-232

GIRIS:Giniimizde bilgisayarlarin, mikroiglemcilerin ve sayisal kontrol sistemlerinin
kullanilmasi artan bir hizla siirmektedir. Bilindidi gibi bu sistemler arasindaki
sayi1sal veri haberlegmesi EIA L 'min belirledigi standartlara bagdlanmigtir.RS5-232-C
de bu standartlardan biri olup, piyasada bu standarta uygun onlarca siiriicii ve alici
timdevreleri bulunmaktadir. Tasarimcilar sistemlerinde genellikle ayri siiriici ve ali-
c1 tiimdevreleri kullanmaktadir (yaygin olarak kullanilan 14B8/14B9 iriinleri). Yine

bu siiriicii ve alicilar gofunlukla gift kaynaktan (negatif ve pozitif) beslenmektedir-
ler. Teledyne Semiconductor firmasinin yeni bir Urini olan TSC-232; tiUmdevre iginde

2 tane alici, +5V'tan +10V ve -10V saglayan DC/DC Geviriciler igerir.88ylece ayri 2 tane
verici/siiriici ve alici timdevreleri kullaniminl ortadan kaldirdifjy gibi tek kaynaktan
beslenebilmesi bu iirini dikkate deder kilmaktadir. Asagida bu yeni iirlinin temel dzel

likleri ve uygulamalari agisindan genel bir tamitimini yapacagiz.

0ZELLIKLERT
\J

- RS232C standartinin tim Bzellekleri ile uyumluluk. ci-[1]e [16] Vee
- 5V'luk tek kaynaktan beslenir. ¥ % I % GNO

; c-[3 0] Thn
- Tumdevre i{izerinde iki siiriicii ve iki alici bulunur. e ] TSC232 ) e
- Girig gerilim seviyeleri + 30V'tur. c2. (3] 1] Ao
- +5V'1uk tek kaynak ile +9V'luk gikig salimimi v- [&] =BT,

saglanir. T20u [7] ;E T2m
e A2u [Z E R2our

- CMOS prosesi ile iiretildiginden digiik gig tiketimine

sahiptir 5mA. Sekil-1 TSC-232'nin Bacak
Yapisi.

CIFT VERICI/SURUCU

Sekil-2'de goriilen iki CMOS eviren siirlici devresi (T1 ve T2) igten + 10V'luk
gerilimlerden beslenirler. Bunlar TTL/CMOS seviyeli girig isaretlerini 9V'luk RS5-232
;;kxs seviyesine gevirirler. Bu iki sirlciden kullanilmayacak olanin girigi agikta
birakilabilir. Igteki 4OOKJS'luk yukari-gekme direngleri vericinin girigini yiksek

seviyede kalmaya zorlayarak kullanilmayan verici gikisinin disik seviyede kalmasim
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saflar. Qikiglar kisa devre korumalidir.
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9 /n X 8 (o Rs-2w

Sekil-2 TSC-232'nin fgyapisi.

CIFT ALICI

Bu iki alici (R1 ve R2) RS-232 giriglerini 5V'luk TTL/CMOS gikig seviyelerine
gevirir. Girig empedansleri 3k JU ve 7k S arasindadir. Anahtarlama egik seviyesi +3V|
simrlari iginde olup alicilarin girigleri + 30V'a kadar dayanabilir. TTL/CMOS uyumlu
alici gikiglari, RS-232 girig 2.4V'tan biyilk oldufunda digiik seviyededir. Efer girig
0.8V ile -30V arasinda degigiyorsa yiksek seviyededir.

+5V'DAN + 10V'A DC/DC GERILIM CEVIRICI

Bu geviriciler yik pompalama teknigine[zl gdre galisirlar. Sekil-2'deki (:1 ve

C2 kondansatérleri DC/DC gevrim igin gerekli olan kondansattirlerdir. +10V'luk geviri-
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cinin gikigy 2005 . -10V'luk geviricinin gikig 450 SLU 'dur (bu deger +5/+10V'1luk
geviricinin empedansinin etkisini de igerir).

TIPIK UYGULAMA ALANI

TSC232, RS232C standartliy iletigim hatlarinda, batarya beslenmeli sistemlerde,
bilgisayarlarda, modemlerde ve difer gevre birimlerde kullanilabilir. TSC232, diger
RS232 arabaglagim lrinlerinin gereksindigi 12V'luk besleme olmaksizin galigtirilabi-

5§ g

[1] EIA : The Electronic Industries Association.
(2] CHARGE PUMP : Yiik Pompasi.
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THE SINGLE COMPONENT MCS®-48 SYSTEM

12.0 INTRODUCTION

Sections 12.1 through 12.4 describe in detail the func-
tional charactenistics of the 8748H and 8749H EPROM,
8048AH/8049AH/8050AH ROM, and 803SAHL/
8039AHL/8040-AHL CPU only single component micro-
computers. Unless otherwise noted, details within these
sections apply to all versions. This chapter is limited to
those functions useful in single-chip implementations of
the MCS®-48. Chapter 14 discusses functions which allow
expansion of program memory, data memory, and inpul
output capability.

12.1 ARCHITECTURE

The following sections break the MCS-48 Family into
functional blocks and describe each in detail. The follow-
ing description will use the 8048AH as the representative
product for the family. See Figure 14.1.

12.1.1 Arithmetic Section

The arithmetic section of the processor contains the basic
data manipulation functions of the 8048AH and can be
divided into the following blocks:

® Arithmetic Logic Unit (ALU)
® Accumulator

e Carry Flag

® Instruction Decoder

In a typical operation data stored in the accumulator is
combined in the ALU with data from another source on
the internal bus (such as a register or /o port) and the
result is stored in the accumulator or another register.

The following is more detailed description of the function
of each block.

INSTRUCTION DECODER

The operation code (op code) portion of each program
instruction is stored in the Instruction Decoder and con-
verted 1o outputs which control the function of each of
the blocks of the Arithmetic Section. These lines control
the source of data and the destination register as well as
the function performed in the ALU.

ARITHMETIC LOGIC UNIT

The ALU accepts 8-bit dala words from onc o1 two sources
and generates an 8-bit result under control of the lns@c-
tion Decoder. The ALU can perform the following
functions:

® Add With or Without Carry
AND, OR, Exclusive OR
Increment/Decrement

Bit Complement

Rotate Left, Right

Swap Nibbles

BCD Decimal Adjust

If the operation performed by the ALU results in a value
represented by more than 8 bits (overflow of most sig-
nificant bit), a Carry Flag is set in the Program Status
Word.

ACCUMULATOR

The accumulator is the single most important data regisier
in the processor, being one of the sources of input to the
ALU and often the destination of the result of operations
performed in the ALU. Data to and from VO ports and
memory also normally passes through the accumulator.

12.1.2 Program Memory

Resident program memory consists of 1024, 2048, or 4096
words eight bits wide which are addressed by the program
counter. In the 8748H and the 8749H this memory is user
programmable and erasable EPROM; in the BO48AH/
8049AH/8050AH the memory is ROM which is mask
programmable at the factory. The 8035AHI/8039AHL/
8040AHL has no internal program memory and is used
with external memory devices. Program code is com-
pletely interchangeable among the various versions. To
access the upper 2K of program memory in the 8050AH,
and other MCS-48 devices, a select memory bank and a
JUMP or CALL instruction must be executed to cross the
2K boundary.

There are three locations in Program Memory of special
importance as shown in Figure 12.2.

LOCATION 0
Activating the Reset line of the processor causes the first
instruction 1o be fetched from location 0.

LOCATION 3

Activating the Interrupt input line of the processor (if
interrupt is enabled) causes a jump to subroutine at lo-
cation 3.

LOCATION 7

A timer/counter interrupt resulting from timer counter
overflow (if enabled) causes a jump to subroutine at loca-
tion 7.

Therefore, the first instruction to be executed afier ini-
tialization is stored in location 0, the first word of an
external interrupt service subroutine is stored in location
3, and the first word of a timer/counter service routines
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Figure 12-1. 8748H/B048AH/8749H/B049AH/B0S0AH Block Diagram
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SINGLE COMPONENT MCS®-48 SYSTEM

i« stored in location 7. Program memory can be used to
store constants as well as program instructions. Instruc-
rions such as MOVP and MOVP3] allow easy access to
data “‘lookup’’ tables.

[ 4095
2048 't SELWB1
R | SEL MBO
4 Rt il
8 M
2 1024
2 1023
a
x
. > 4
z
0 ; T
v | <
2|9
©
(=3
$la LOCATION 7 —
5|8 ¢ —| TIMER INTERRUPT
z|5] 7 VECTORS
o B [P PROGRAM HERE
o
i LOCATION 3 —
EXTERNAL
2 =] INTERRUPT
2 VECTORS
1 PROGRAM HERE
of 7Je6]s[a]3][2]1]o} reser vecToRs
"~ ADDRESS PROGRAM HERE

Figure 12-2. Program Memory Map
12.1.3 Data Memory

Resident data memory is organized as 64, 128, or 256 by
8-bits wide in the 8048AH, 8049AH and 80S0AH. All
locations are indirectly addressable through either of two
RAM Pointer Registers which reside at address 0 and 1
of the register array. In addition, as shown in Figure 12-3,
the first 8 locations (0-7) of the array are designated as
working registers and are directly addressable by .sevcral
instructions. Since these registers are more easily ad-
dressed, they are usually used to store frequently accessed
intermediate results. The DINZ instruction makes very
efficient use of the working registers as program loop
counters by allowing the programmer (0 decrement and
test the register in a single instruction.

By executing a Register Bank Switch instruction (S?EL
RB) RAM locations 24-31 are designated as the working

registers in place of locations 0-7 and are then directly
addressable. This second bank of working registers may
be used as an extension of the first bank or reserved for
use during interrupt service subroutines allowing the reg-
isters of Bank O used in the main program to be instantly
‘‘saved’’ by a Bank Switch. Note that if this second bank
is not used, locations 24-31 are still addressable as general
purpose RAM. Since the two RAM pointer Registers RO
and R1 are a part of the working register array, bank
switching effectively creates two more pointer registers
(R0/and R1/) which can be used with RO and R1 to easily
access up 1o four separate working areas in RAM at one
time. RAM locations (8-23) also serve a dual role in that
they contain the program counter stack as explained in
Section 12.1.6. These locations are addressed by the Stack
Pointer during subroutine calls as well as by RAM Pointer
Registers RO and R1. If the level of subroutine nesting is
less than 8, all stack registers are not required and can be
used as general purpose RAM locations. Each level of
subroutine nesting not used provides the user with two
additional RAM locations.

63
(127)
((255))
USER RAM
32-8
(96 ~ 8)
((224 - 8))
32
N BANK 1
WORKING DIRECTLY
REGISTERS ADDRESSABLE
g2 WHEN BANK 1
R —=m= A7~~~ — ] SSELECTED
24 RO J
23
B LEVEL STACK ADDRESSED
OR INDIRECTLY
USER RAM THROUGH
168 R1OR RO
(RO OR RY')
8
7 BANK 0
WORKING DIRECTLY
REGISTERS ADDRESSABLE
e b WHEN BANK 0
:‘_ ____ A1~ "] 1sSELECTED
3 RO |
IN ADDITION RO OR R1 (R0° OR R1’)
MAY BE USED TO ADDRESS 256 () BOASAH, B749H,
WORDS OF EXTERNAL RAM. (( )) 8050AH

Figure 12-3. Data Memory Map
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PRESCALER

XTAL + 1§ o =32

CLEARED ON START TIMER

LOAD OR READ

JUMP ON

START
TIMER TIMER FLAG
START l
COUNTE
T EDGE % 8 BIT TIMER/
DETECTOR / EVENT COUNTER
o OVERFLOW
STOPT FLAG

INT
ENABLE ——————— }

Figure 12-9. Timer/Event Counter

location 3. Since the timer interrupt is latched it will re-
main pending until the external device is serviced and
immediately be recognized upon return from the service
routine. The pending timer interrupt is reset by the Call
1o location 7 or may be removed by executing a DIS
TCNTI instruction,

AS AN EVENT COUNTER

Execution of a START CNT instruction connects the Tl
input pin to the counter inpuf and enables the counter.
The T input is sampled at the beginning of state 3 or in
Jater MCS-48 devices in state time 4. Subsequent high to
Jow transitions on T1 will cause the counter to increment.
T1 must be held Jow for at least 1 machine cycle to insure
it won't be missed. The maximum rate at which the
counter may be incremented is once per three instruction
cycles (every 5.7 psec when using an 8 MHz crystal) —
there is no minimum frequency. T1 input must remain
high for at least 1/5 machine cycle after each transition.

AS A TIMER

Eexcution of a START T instruction connects an internal
clock to the counter input and enables the counter. The
internal clock is derived bypassing the basic machine cycle
clock through a = 32 prescaler. The prescaler is reset
during the START T instruction. The resulting clock in-
crements the counter every 32 machine cycles. Various
delays from 1 to 256 counts can be obtained by presetting
the counter and detecting overflow. Times longer than 256
counts may be achieved by accumulating mullip'le over-
flows in a register under software control. For time res-

olution less than 1 count an external clock can be applied
to the T input and the counter operated in the event
counter mode. ALE divided by 3 or more can serve as
this external clock. Very small delays or *‘fine tuning"’
of larger delays can be easily accomplished by sofiware
delay loops.

Often a serial link is desirable in an MCS-48 family mem-
ber. Table 12-2 lists the timer counts and cycles needed
for a specific baud rate given a crystal frequency.

12.1.11 Clock and Timing Circuits

Timing genceration for the 8048AH is completely selfcon-
tained with the exeception of a frequency reference which
can be XTAL. ceramic resonator, or external clock source.
The Clock and Timing circuitry can be divided into the
following functional blocks.

OSCILLATOR

The on-board oscillator is a high gain parallel resonant
circuit with a frequency range of 1 1o 11 MHz. The X1
external pin is the input to the amplifier stage while X2
is the output. A crystal or ceramic resonator connected
between X1 and X2 provides the feedback and phase shift
required for oscillation. If an accurate frequency reference
is not required, ceramic resonator may be used in place
of the crystal.

For accurate clocking, a crystal should be used. An ex-
temally generated clock may also be applied to X1-X2
as the frequency source. See the data sheet for more
information.
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Table 12-2. Baud Rate Generatlon

Frequency Tcy TO Prr(1/5 Tey) Timer Prescaler
(MHz) (32 Tgy)
4 3.75us 750ns 120us
6 2.50us 500ns 80us
8 1.88us 375ns 60.2us
1" 1.36us 275ns 43.5us
Baud 4 MHz 6 MHz 8 MHz 11 MHz
Rate Timer Counts + Timer Counts + Timer Counts + Timer Counts +
. Instr. Cycles Instr. Cycles Instr. Cycles Instr. Cycles
110 75 + 24 Cycles 113 + 20 Cycles 151 + 3 Cycles 208 + 28 Cycles
.01% Error .01% Error .01% Error .01% Error
300 27 + 24 Cycles 41 + 21 Cycles 55 + 13 Cycles 76 + 18 Cycles
1% Error .03% Error .01% Error .04% Error
1200 6 + 30 Cycles 10 + 13 Cycles 12 + 27 Cycles 19 + 4 Cycles
1% Error 1% Error .06% Error .12% Error
1800 4 + 20 Cycles 6 + 30 Cycles 9 + 7 Cycles 12 + 24 Cycles
1% Error 1% Error .17% Error 12% Error
2400 3 + 15 Cycles 5 + 6 Cycles 6 + 24 Cycles 9 + 18 Cycles
1% Error .4% Error .29% Error 12% Error
4800 1 + 23 Cycles 2 + 19 Cycles 3 + 14 Cycles 4 + 25 Cycles
1.0% Error .4% Error .74% Error ~.12% Error

STATE COUNTER

The output of the oscillator is divided by 3 in the State
Counter to create a clock which defines the state times of
the machine (CLK). CLK can be made available on the
external pin TO by executing an ENTO CLK instruction.
The output of CLK on TO is disabled by Reset of the

processor.
CYCLE COUNTER

CLK is then divided by 5 in the Cycle Counter to provide
a clock which defines a machine cycle consisting of 5
machine states as shown in Figure 12-10. Figure 12-11
shows the different internal operations as divided into the
machine states. This clock is called Address Latch Enable
(ALE) because of its function in MCS-48 systems with
external memory. It is provided continuously on the ALE

output pin.
12.1.12 Reset

mmwwm.mmu&awmmm
Mw.msmwmlmuwwpﬂb
npdevioewﬁ‘nhcomuiuwiﬂucmudlpu
mwmuwcmmdmagu
lmgtn;umﬁckcuiwumu,um-tuﬁwc
12-12. I the reset pulse is generated extemally the RESET
ﬂ-mumwwﬁxukwmwuwo{mm

power supply is within tolerance.Only 5 machine cycles
(6.8 pus @ 11 MHz) are required if power is already on
and the oscillator has stabilized. ALE and PSEN (if EA
= |) are active while in Reset.
Reset performs the following functions:

1) Sets program counter to zero.

2) Sets stack pointer to zero.

3) Selects register bank 0.

4) Selects memory bank 0.

5) Sets BUS to high impedance state (except when
EA = 5V).

6) Sets Ports | and 2 to input mode.

7) Disables interrupts (timer and external).
8) Stops timer.

9) Clears timer flag.
10) Clears FO and FI.
11) Disables clock output from T0.
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cLock
E OUTPUT
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JUMP ON J
YEST:= 10RO hqm, ST
XTAL2 INPUT
" <3
MHz STATE }—4 .273 usec (3.67 MH2)
COUNTER
XTALY
+5
L] crcue ———[}— ALE
COUNTER | (733 KH2)
1.36 usec

DIAGRAM OF B048AH CLOCK UTILITIES

336 jbse CYCLE i
s5 s1 s2 | s ] se I 55 5
',':?SUTT‘ DECODE EXECUTION INPUT
INC. PC ﬂ,‘g:é’;s

STATE TIME:

g ]

INSTRUCTION CYCLE

(1 BYTE, 2 CYCLE INSTRUCTION ONLY)

PREVIOUS CYCLE —a—t-————vsv CYCLE
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s2| s3 | sa | ss | s | s2 | 83 | sa | ss | s1| s2 | s3 | sa | 55| s1 | s2
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e

*EXTERNAL MODE
“*IF ENABLED

bosicisans s, )
J

BO4BAH/BDASAH TIMING

Figure 12-10. MCS*-48 Timing Generation and Cycle Timing

12.1.13 Single-Step

This feature, as pictured in Figure 12-13, provides the
user with a debug capability in that the processor can be
stepped through the program one instru‘clion al a time.
While stopped, the address of the next instruction to be
feiched is available concurrently on BUS and the lower

half of Port 2. The user can therefore follow the program
through each of the instruction steps. A timing diagram,
showing the interaction between output ALE and input
SS, is shown. The BUS buffer contents are lost during
single step: however, a laich may be added to reestablish

the lost O capability if needed. Data is valid at the leading
edge of ALE.




MAB8048H/35HL
Single-chip 8-bit microcontroller MAB8049H/39HL
MABB8050H/40HL
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MAB8048H/35HL

MAB8049H/39HL
MAB8050H/40HL
PINNING
12-19 DBO-DB7
27-34 P10-P17
21-24 P10-P27
35-38
25 PROG
1 TO
39 Tt
6 INT
4 RESET
1 ALE
8 RD
10 WR
7 EA
9 PSEN
5 SS
2 XTAL 1
3 XTAL 2
20 Vss
40 Vee
26 Vpo

Data Bus: bidirectional I/0 port which can write or read using the

RD and WR strobes.

This port can also be statically latched. It contains the 8 lower order
address bits during external memory access and receives the addressed
instruction under control of PSEN. PSEN, ALE, RD and WR determine
whether the access is an instruction fetch or a read/write access to
external RAM,

Port 1: 8-bit quasi-bidirectional 1/0 port (note 1).

Port 2: 8-bit quasi-bidirectional 1/0 port (note 1).

P20—-P23 contain the 4 higher order address bits during an access of
external program memory.

Qutput strobe: active LOW for 8243 1/0 expander.

Test 0: test input pin sensed using the JTO and JNTO instructions.
Clock: clock output pin when designated by the ENTO CLK instructions.

Test 1: test input pin sensed using the JT1 and JNT1 instructions. Can
be designated as the timer/counter input by the STRT CNT instruction.
Interrupt: interrupt input pin, which causes an interrupt in the current
program, provided that the external interrupt is enabled.

Can also be used as an input, testable using the JNI instruction. Interrupt
is disabled during and after RESET.

Reset: active LOW input used to initialize the microcantroller.

During program verification the address is latched by a ‘0" to ‘1’
transition on RESET and the data at the addressed location is output
on BUS (note 2).

Address latch enable: occurs each cycle and is used for timing and
sampling. During external program or data memory access, ALE is used
to strobe the address information multiplexed on the DB0O to D87
outputs.

Read BUS: active LOW strobe used to gate data onto BUS lines when
reading from an external source.

Write BUS: active LOW strobe used to write data from BUS lines to an
external designation.

E xternal access input: when HIGH, forces instruction fetch from
external memory.

Program store enable: active LOW strobe that occurs only during a fetch
from external memory.

Single step: active LOW input used with ALE to cause the microcontroller
to execute a single instruction.

Crystal inputs: inputs for a crystal, LC-network or an external timing
signal to determine the internal oscillator frequency (note 2).

Ground: circuit earth potential.
Power supply: +5 V main supply pin.
Power supply: +5 V RAM standby power supply; low power standby pin.



MAB8048H/35HL
MAB8049H/39HL
MAB8050H/40HL

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Input voltage with respect to Vgg

except input EA 1 -05t0 +7V
input EA 7 =05t +12V
D.C. current into any input or output 1, tlg max, 10 mA
Total power dissipation Piot max. 1w
Storage temperature range Tstg —65 to +150 °C
Operating ambient temperature range Tamb see Table 5
Table 5 MABBOXXH versions
5 frequency temperature
version internal memory RAM (MHz) range
“st/by. min. | max. (°C)
MAB8048H 1 K x8 ROM 64 byte RAM yes 1,0 11,0 Oto +70
MABB0O35HL none 64 byte RAM yes 1,0 11,0 Oto +70
MAF8048H 1 K‘xS ROM 64 byte RAM yes 1,0 11,0 —-40to +85
MAF8035HL none 64 byte RAM yes 1,0 11,0 —40to +85
MAF80A48H 1 K x8 ROM 64 byte RAM yes 1,0 10,0 —-40to + 110
MAFBOA35HL | none 64 byte RAM yes 1,0 10,0 —-40to + 110
MABB049H 2K x8 ROM 128 byte RAM yes 1,0 11,0 "Oto +70
MABBO39HL none 128 byte RAM yes 1,0 11,0 Oto +70
MAF8049H 2K x8 ROM 128 byte RAM yes 1,0 11,0 —40to0 +85
MAFB8039HL none 128 byte RAM yes 1,0 11,0 ~40to +85
MAFB80AA49H 2K x8 ROM 128 byte RAM yes 1,0 10,0 —40to + 110
MAFB80A39HL | none 128 byte RAM yes 1,0 10,0 —40to + 110
MABB050H 4K x8 ROM 256 byte RAM yes 1,0 6,0 Oto +70
MAB8040HL none 256 byte RAM yes 1.0 6,0 Oto +70
MAF8050H 4K x8 ROM 256 byte RAM yes 1,0 6,0 —40to +85
MAFB8040HL | none 256 byte RAM | yes 1,0 6,0 | —40t0 +85
MAF80A50H 4K x8 ROM 256 byte RAM yes 1,0 6,0 —40to + 110
MAF80A40HL | none 256 byte RAM yes 1,0 6,0 —-40to + 110
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FUNCTIONAL DESCRIPTION (continued)
Instruction set (see Tables 1, 2, 3 and 4)

The MAB80OX XH instruction set consists of over 90 one and two-byte instructions. Program code
efficiency is high because:

e Working registers and program variables are stored in the RAM locations 0 to 127, which require
only a single byte to address s

® Program memory is divided into pages of 256 bytes, which means that branch destination addresses
require only one byte

The instruction set performs logical, arithmetic and test operations on bytes. It also manipulates and
tests bits. A set of MOVE instructions operate indirectly on either RAM or ROM, which permits
efficient access of pointers and data tables. The indirect jump instruction performs a multi-way branch
(up to 256) on the contents of the accumulator to addresses stored in a look-up table. The ‘decrement
register and jump if not zero’ instruction saves a bit each time it is used as opposed to using separate
increment and test instructions. The on-chip counter provides the facility for external events or time
to be counted off-line from the main program. The MAB80XXH can either test the counter (under
program control) or cause its overflow to generate an interrupt. These features are essential for
real-time applications.

Table 1 Symbols and definitions used in Table 2.

symbol definition description

A accumulator

addr program memory address

Bb bit designation (b = 0—7)

RBS register bank select

C carry (bit CY)

CNT event counter 4

D mnemonic for 4-bit digit (nibble)

data 8-bit number or expression

| interrupt -

M8 memory bank

MBFF memary bank flip-flop

P mnemonic for ‘in-page’ operation

PC program counter

Pp port designation (p =0, 1, 2)

PSW program status word

RB register bank

Rr register designation (r = 0-7)

Sn serial 1/0 register

SP stack pointer

T timer

TF timer flag

TO test 0 input

T1 test 1 input

< immediate data prefix

@ indirect address prefix

(X) contents of X

((X)) contents of location addressed by X
= - is replaced by .

- is exchanged with
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Single-chip B-bit microcontroller
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Single-chip B-bit microcontroller
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Single-chip 8-bit microcontroller
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