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Wireless Computer Commumication

Ketekasat Yonloi 3210286

Daoruang Wichai 321095

Advisors
Dr.Suvipol Sittichevapak

Mr.Kreingkrai Vongrojjanaporn

ABSTRACT

" Wireless Computer Communication " is a project concerning the
communication between computers, without utilizing any wires to
transfer the data, but uses radio wave. The system transfers the data
with the help of radio waves. Digital data from corputer devices would
be changg@ to be analog signal by FSK sodulator, and then the analog
signal would be wodulated with FM radio waves. In the parts of
receiver, andlog signal from the antenna would be changed to digital
data by FSK demodulator before tranferred to computer.

In the project, the simple model is a computer device connected
to transceiver device by the use of the RS-232C as interface. The
communication between computer is a serial asynchronous,half duplex.
Communication control program is called pass BIOS interrupt no. 14 of

serial port.

032600



5
81u1udaz1?ﬁu1zuuﬁﬁn11ia§aga5a11éw DTE m1shudiitadesnideTisdigyiaaan
1uﬁaz%aﬁqumﬁu1ﬁ3§1uzuaqn1u uB2uAudn uRucstart bit)13ﬁ§nunﬁwqa BASLRY
ﬁnqua (stop bit) 1¥Rumie d7u DTE maentebowiubu  (de185udiniuiu fev
ﬁ1nw1¥u3qm1m§agaﬁiquwuuw int¥avinaaria Sumiaaiug

2. rdaumdetanid  dnrTimusimaznariudei Ene 1 uuat 191980 BT
AL R su R EnEaTENT 1 9R  Enw éqﬁjﬁuﬁ n11unxinﬁnt§u§uuasﬁn§uQa
1A 0 T1un T Ly nw1iquuui¢1a1ﬁiaz§U1sﬁninwu1un11iqiqq1miagagq

a g dao d - »
uariny '\zd'm'mn'11ii~anaz'lanuaa1‘m11u; 111um1ihg¢ ﬂi#ﬂ‘m'ltllal'lﬁg‘l

2.2.1 3uuuu1a¢n11iadn§nd11uuungn1u

3Uuuunaen113&i11 Aadnracn1TARAeded17Ten919 DTE éuﬁq Feutisaants
tdu 3 uunda

1.N17ARAANTILARY (simplex) ﬁagaﬁiqasdq1§n1qtaautﬁ1§u qﬂns&n1e§1u
e3e il Tan 1341 qun1éﬁwu?u¥u§mqwn1agniaen?aYﬁ

2.01TRARBAYHEINY (half duplex)iagadwu11nﬁi1ﬁﬁidaqdnwﬁ UAIERBINAR
nudsuasuiaiuiy iin1T89-TunTanqiutita

3.01TRARBEAINIY (full duplex) HedBIHNIRAMATATULREHVIRTNL IR EE

“ o~ < a
iu Jecdurruuniuseangaow 1un1117¢ﬂu15§q
1

nAananaaya
=>

Wit PSS e ey Wi

ndulasTtnanuusuindng

ﬂﬁn14n1xdagaua
) hd i ]
inioada- <= tAivda-
T b @ | e G | 2 = NP I
Y LR AN B LR
fiamanniaoya
>

<=
1A pada- > D D> > > tadoada-
J o~ J -
inieeiy 1ni033y
< CIJdC: <= <

agindneg

4 - 1
zun 2.2 3Uuuun11uaaa§ad11uuunqnwu



[ .
2.2.2 ﬁ11ut111un11n1uTau§aganuungn1u
< ' Y] nuﬂchd'dlu -
A1WLTIUN I TeuTayauuuaun Ty wiaadailulindadudi Beiiandade1ain
. 4 ' - ‘ w
(bit rate) nvTiURAUUURYEANHNEIN 1 Fuan 1TEn178aTIUBR (baud rate)

BR711n(bit rate) = AaTiuan(baud rate) x UNIH 1 UBA

2.2.3 n1TRREITULBET VTR T (Asynchronous)
N1TAUUUAL RN TR T ﬁinuusnaqiqn1uﬁqzu 2.3 dgyrassReTaTidIztTenauaon

UntTuRu (start bit) uasﬁnﬁuQa (stop bit)

nRutULALANITY
-~ - FY] ala < w o W
—5 04 8unimqwmlnga-——-w11nun L TURUDAIRIBNYT
1 — fm——m - —— S l - CRRET
i
LU MEERD
0 _____________ {
‘ &——Yv-——
int TuRu ﬁaSuQa

< s -
zun 2.3 ua1uuanw1éad11uuuasioTn1ud
4 ] a ted g . L]
tarhdnmen1IaN i duuuni1e  (Idle)  Ap AetiNdgqaadvasnun asidgyramis
- 4 ‘ (] ' o e - ‘e ‘ Q‘
LTIRU(NTRNTELR) AARAL AT tuaﬂ1ﬁuuu111ﬁdwa1uuqnvuanaagnudwuiv (4aIL T
g [y - q“ " A -
ienaga doqranavasReTatigssidu 0 wivdavdngrautdng  DautTandating uiu
- o 4 w ﬁu o | D gg—— J L] ¥ . - - -
AUMA YDA UL TuRWAz L udayad Uil aREnET BIRTINNUTARILA 5 UNRY 8 Un
[ §
.4. 4 1] Jl 4 -~ ‘
TauunnﬁawﬁaanQa(LSB) 1zgn#qaanu1nauauﬁeﬁnnﬁawunnn§a(HSB) awuuaqfsganﬂs
ala . o v we Ha . o o d wve
viuwniain et tinTetirinte uﬁ?aﬁnn1uﬁwna11adaua1wugn§aqnaviuq1un1a1u

o~ - ¥ - -
uaqaﬂnunuwvanaza1uﬁnnun§uQG a1wun¥1¢:a¢ﬁn§u§aa1aastﬂu 1,1.5 wia 2 uaf

navdnguauilng

-~ 3 v
2.3 MAITRIWANNTT ai11lnga
- * * - 4 "8 [ - ..a
1Enﬁ1avuqunw13aﬁﬁsnaga asi1ﬂ¢naiﬁu1uuantuauunagawzu1quu Taanol
- o 4 » oo ” <
MN1TUANLURANTANANAYY Ad
1. #¥19n171Jaunateninein
v e
2. NITTSUNRIUALHTY
119 ]
»
3. nwsﬁenaga

4. §uQanw1£c§aga



5. anidnna7idandaTendaeiy

iﬁuiuiﬁnﬁ1aququnﬁ1dqiaga asurivsantiugavdau §aafiu Aa

1.a1uqunw1t§audanq493n§ 1zuiwiqun1&uas¥u1aonw13qd1uﬁn135131ﬁﬂu11
TUTRTIET 19D

z.aauqunwvuantuguuiaga TIHAINITAILANNITHAWA IR uazuh 1N Tt ui

HaUne

bed 1]
1En11e1uqunw7§aﬁﬁ1ﬁu dauntnaz L iun1Ta¥euar Insn1 7L Jaune1ewing DTE
- # ’ 4 » - w » 4 v
Uar DCE UREILANLANNITLOANRA tuanw1icnagal1au1aauam LWATHIZUUN1TAILAY
Q51q1u5753 393 duRseid1anana1adne  LFeuRaTsMi19 DTE uar DCE n17iidsusa

N u“ Jllu [ L] -
1uu1qqqun1& 2 #9U asinmatasiun1Tidaudediou A8 n17idauRan wNARIER T¥HA
s LY ¥ aq - « o ' v
Wenu UasIINIT  NINRILITNITNIVUUARINA az1sgnqn1aautuataa1d1u1udﬁ31ﬂaﬁ
\ » - Ju. a‘ [ v [ . )
938NI 1BRE LBRALAAINUAINIUTWAENITAB L RANTSNITSET NI9RITVHARENR12T N9
] - ' o £ " e »
AT LA AL BURLAUY nﬁqawuﬂeniuaunnwvnq1ca11ud1unaquugaﬁ1ua1ugu Timing
4 ar 4 o
4az Ground WREMIIRIUITNITIELAAINBINUTE L UAUNIINRBNAVTIRNAINEINITOIRNNT

iqﬁnﬁaga1zui1q3atﬂauda

» ~ a
2.3.1 NITRTIAEBY UALAITUNTEBRANAWRA
4 ar 4 . g . VoA Ve
LRA I INHINTUNNTRRINAIIMITIUAITAART e TR RBBNAWAIR (errar)
v Ju - o, [ [y - “ 1
1unagan1u15 Tun19iine T 1w Tadaefiuna s iafgraTunauiiae  uRLTIHINA TR
RTI9UTR UASEIAINITAUNIZTRHAURIATR

[] <

~add a ¥ a - o
1un1§ﬂ1uqunﬁ1lnﬁ!auaua1auaa 2 90 Al

- V- 4 v d a v oa o v
1. AT79URBNANRIRUY ua”inaEanlnala“ﬂ“aﬂﬁuu”11“u

2. 1 inallauntsaatudeuniain Tastinessviauauttn

' ﬂ » o v v 4V a -~ ¥ -
TuuteTEuLaNIINIL uaa¢a1uquu1aun13 NUTANAURTIALNATL (Ldunﬁ1ivuagn

v‘ - [} 4”» E 7 - - e
TaaiviATay Telex fua 50 Bd) 1uu141suu311111n1a1uasaaqgnéqnau1ﬂavn1€q
4 . - 4 4 . 4
LwanianTuTsm Asuius1ng1Tndesanty  TuTruudadnHanagiia iagaasgnﬁq1uulua

v v AT 4
in117a9m8 u?a1§3§iq§agauu 2 AFY NI TUUUNAE I U TR BE N0



8

[ 38

4“”
1uunﬂ11ﬁqwuaaﬂqnu1uuu 1§n1ﬂnun11u1aun i ARQ ( Automatic Request for

-~ ko ‘ L. ] v
Repeat ) lﬂﬂuauﬁﬁdQUBEQﬂﬁ1“u tuaunw?ﬂ11?uunauaua1a1anLﬂ1ao1u

2.3.2 N1TRTIILAUBINANAG
TUNTTATINIUTBRNAWAIR asﬁnw1tﬁuﬁnﬁtﬂ3t5ﬁ1u1u§aga LNATANITATIAYUTANN

d v &
waenTiuNInnAg Parity Check ust Redundancy Check

Parity Check
QH v J ar - Q. . v - ”4
TUNITRTIITRUWITR aﬁutaiaqdeazuuaﬂuvutanuuq1uuaauannﬁu TuRTNUﬁ TRA
alia 4

(0dd Par1ty)uu nﬁﬂ1ﬁna11a1u1u 11“80!18Lﬂulﬁﬂﬂ aquuu11aunnnztﬁutan 1iua
MIRIMINLa 1 tﬁuiﬁuiutanﬂ i1un111§uﬁ1ag (Even Parity) 07138ULAY 1
Y ﬁ ‘ QH‘ ﬁ 4 » o 3 ﬁ ) ‘ 'Y [ ar
fuannTeidul ang WAITARAELUU 1 tWaTHITUILLABNINLAL utﬂlﬁ NINLRTAITUNILYY
. v ' 4 4. - ﬂ ] - g ~N8d d .
YIMUIULAT 1 n1ﬂ71n07ﬂlﬂﬂ1ﬁﬂiﬁﬂ7ﬂﬂﬂiﬂﬂ 11 u&ﬂﬂﬂ inu1un1mw11aﬂ nuERY9I1

- v o 4
LNABANAUAIARY

Redundancy Check
Lnnunua 1§ann1vtuaa11ﬂdauuaaa (Block Check Character : BCC) Tun19
nTniuﬁﬁaﬁawaﬁaaﬂ11faﬁ LRC(Longitudinal Redundancy Check), VRC(Vertical

Redundancy Checks) umz CRC (Cyeclic Redundancy Checks)

4 - ala ] ' o o uﬂu o .
luBNﬂWTluuu71ﬂﬂﬂ1uuﬂﬂanuﬂﬁiunﬂ’?unu‘ UansTe QGEHITHHQW Vertical

. : 4. v . ' e w {o -~ 4 . 1 - Hd
Parity aqu1au1?1naﬁuuudnuﬂ1ﬂu§uuu3nunacun Luaeiﬂna1unu¢una1uuu1ﬂ¢ b1,

o .
b2,...,b7 uax p uw1a1ua1110Lﬁuuuu Vertical

- - - . - 4 IJ. ]
Horizontal (n7a Longitudinal) Parity 1ﬁua1uunutﬁunagna1uuucﬂaﬁa
< - ¥ d -~ e -1
BAVUARATAVUNNIUAIATAINAARABRATINATY  Un b1 uas w1TA Pl ﬁuaﬁ11qlﬁuuuu

Horizontal



vertical | bl bl bl b1 b1 b1 bl b1 b1 b1 b1 b1 b1 b1 b1 b1 b1 P1
Redundan | b2 b2 b2 b2 b2 b2 b2 b2 b2 b2 b2 b2 b2 b2 b2 b2 b2 P2
cy Check | b3 b3 b3 b3 b3 b3 b3 b3 b3 b3 b3 b3 b3 b3 b3 b3 b3 P3
b4 b4 b4 b4 b4 bs ba bs b4 bs b4 b4 b4 bs b4 bs bs P4
b5 b5 b5 b5 b5 b5 b5 b5 b5 b5 b5 b5 b5 b5 b5 b5 b5 PS5
b6 b6 b6 b6 b6 b6 b6 b6 b6 b6 b6 b6 b6 b6 b b6 b6 P6
b7 b7 b7 b7 b7 b7 b7 b7 b7 b7 b7 b7 b7 b7 b7 b7 b7 PT

p PP P PP PP PP PP PP P P PP

. v de ¥ 4w - 1w 3 < o o o ala
LRC nanuInavu unnagaazgnaanqu111uuaaﬂiuqa1u1unavavanniz UUNITAUN

N - 's 4.,5.. - ' [
1iwnluannTenadvaiuuk (format) twalaitduansse LRC uazii8n21 BCC  TulRar
fa 4 . - - [¥] o ar { 5 - 4 »
LnaTHUAaANIENINITI UL ILUNTTULUSAAUT MTUMBTUNRLNY  8nnde  LRC ngnd11q

J ) 4u -~ 400 ‘u
1uta1aqﬁqasgn£e1UBqta1aq1u uasgn;ﬂ?au155unuann1s LRC nag1ua1;aia¢1u
“ e ‘ - ar ‘ . [] - d (V3
DILnNauiY Bnnte ACK nasgni¢nau1ﬂn¢ta1aqde UADITHRTIAN  naedeEnnTs NAK

- ‘
U LATRIAY
- Y ' 4 Y o o
iNAUAR .CRC ARIANU LRC URAUNUNIETTISANBTEAMTUNITRTIIABUTRANITLWNLN
'V o e < e . - ] ﬁ < - .
TULRAZR2ANNTERAVLURAA NIENINITHITUNBUNTUNINLA L ULLABA TAAWIITAIINIIUIY
4 ‘ ar 4 - - -
11 LRENTAMNIIMATIAR  BnaTeN1EdmTun1TRIoadey TWIEn1TLRsuEnN T
< » 40!’ - - s'v é
RT23dau nazgnﬁvﬂq1uta1aq1unmn ann1si1n1un11a11ﬂdauazgntuutnw1u1uuaaﬂ

‘ -~ o ar ‘ ar
uazgndqaan1uLua1§u?uusﬁaunuann1zﬁ1n1ua1vadaunaeLﬁ1a¢1u

v, ¥«
2.3.3 nun1ennkevaa
d v a 4 o - vy w d a a ¥ '
tuanauauaﬁagna11adauuu nazun111aqna1uiqna§a NLNANAURIAUUINANTRE
- uﬁ. ‘u L] [ ] - - - ' 3“
HRTUNRIINLATAYTY a13un 11 TmiLuey 1 Bnnse HTANRNAANTTE/NANER1Id01T  NeU

L e
nuagnun'naanuuuwuu

032600



10
) ' - v ﬂ - " Jdu.
nw1dqnaga1uuuuUUTuﬁuuau LU TUTENERL IR uas1unﬂqnﬂ1ntnunmgau1n
0 - : a o4 - w o -
URUTEANEAWIEH tu11:unn1#tuutnﬁ1u1uua1uq374ﬂstﬂunﬁ1aaﬁ1ﬁNL111un11aaaa
das1
INAUA ARQ
“ 40 » [] [ Y] N gl
LHALRTBITURTIWY Error Block naqnagaqasgnﬁe1uu1auaa1uua Taaaznuag

o v v 4 . s < Y. ﬁ v o« d wd 4
ﬂun']",a\!ﬂaﬂ']'l"l']nlﬁ"ﬂ\riu a\la\’u"i'll Uﬂa\!uﬂ'l'flﬂl“']ﬂlﬂ’ﬂ\ld\l

o [ - 4
TeUU ARQ uag 2 YuRAa
1.Stop and Wait ARQ
2.Continuous ARQ
- . ‘ - [ 4 [
14 ARQ Hua Stop and Wait La1aeﬂeauugaieuaqawndquaaa URETRABANIBTU
ar i '3 Ve ‘ o [

N1TABUTUNTY ACK umt NAK  D1IRTU ACK  tATavaNacduaaraal UATHERTENTT
w ' XY Ve 4 < - ’ - [ <4
RAUTUINN  URNII8TU NAK xﬂ1aqdvasiquaaﬂtau1u1uuuas1anﬁ1aau1unavuaaanie

XN oL od v (& o . v o
TutmN 1uﬂn1§1un11éqne§a tdu ASCII wia EBCDIC 3eNannIenniamuin  ACK uas

NAK

1u ARQ uuuﬁatﬂae (continous ARQ) tna{ﬁuaaﬁﬁadqazﬁqusaaéiQ:aafﬂae
1unmzﬁnaaguann1aau¥u§nu ACK nia NAX aswsqiwuuunac1s§u:aqu§aaﬁ¥u1ﬁadQQa
Taan1718 Liaetaniuund 3 iin (TuRTa Wiagm 8) 3wiula 7 block TruunITAINLA
WuE LT IAA (1ink) AALRd (delay) EREMTELEERRT PETE 1 AN 82314
n13iiude 255 #eTan11RRLTY Tun11Fu NAK  1A3BeReArReLEan EuuA RG99

< <4 - ’
uaaﬂngn1zq1§1u NAK BUIMA1TMLTAN9Y Pullback

.
1uin1§1unﬁ1nﬁ1l§n§a
Yoo, U, Vo . . - v <
N7 uAuNTeRadauR 1R 1i1TREN1718  Redundancy bit  LuntI11dluvaseA
4 V. ¢ d -
Eagatua1§1unw1n11aiau 1au1ua1tﬂunaziaqiv§a§a¥eqnanﬂ1dq1uunau1Unwq51uﬁv
~ ¥ \ .
tnatialL 78021 FEC (Forward Error Correction) asgnaanuuu1ﬁiﬂu11uuﬁ1l§a
- V. - s X ‘e v, ¥ o Ve 2 o
HRAWAIATATIUIUNTY iqnuagnunw1aanuuu AWITnuNIstasawaIatane  10° fu

da s 3 ' . 3
10 TudaednraniAt S/N #1 UAILHIINA2INL TITUR1TRIAAR Y




11
- 1
2.4 iualaen11dvlaga
nﬁ1d4ﬁaga1u1zuuéaﬁ11Fagaﬁuinnw11auﬁn1u 2 30 e
4 ) - ar o 4 - - .
1.1udtuua (baseband) 1aannagaaaaaaasgnd«1uanumsnaquaa1uﬁﬁa1aaa T
[ V] ] ‘44 v a 4
u1cnauavanquennaunu1zauu1eauaen
‘ - -
2.uiaaluur (broadband) iagaaaaaaasgndc1uanuusnaqﬁmQﬁmauwaan Tantay
4, v . ¢ . ¥ q . 4 : 4
A2WANTHIZUINNIWBVLUFUULA  NITAIULLL Aoy a3 L UUUUUAD L 1R tﬂugnaau!aq
- R . - 4 ' < o 4
SLANTRTUNNLUAN (elecbronagnet1c)ivﬁanumuenaaunaq§WQﬂuuuLuan1uﬁwnaaluaq
H wll v o« v o d d @ w an
MIAAINTRRABINNTITLEVINENINY 1L TN uunanagaaiann (Languday 1 UKz 0)
1 74 4 ] » ar 1 1
asnaqgnunuﬁvui&mwmnxnuwsau TUNITAIN L TTTUTURINRTSUAE TNV TREUAVIAR IS
4 o L, - K v o .
LATANTY uazuﬂaq1uﬁ1uag1u1ﬂnaqimaﬂutau Taana1ﬂ3duuunaen11tnw1udasﬂwﬁq

- - - # -
fINTI61 uwanun'mn'l'mw')uuaum'wt ans

13 o Vv Y] 1 - 8
nﬁ1dunUtuduuuauuunw1t111uiuuuuﬂeqa¢u
- awd < - &
Md NRZ <(nonreturn to zero) 1EnqwunQa1un11ﬁqiuuwmﬁaaaanﬁan111§
Y 4 ] v ar - WV -~ [ (L] -
TEAUTIALAINURNAINNAY 2 TERAY ﬁwuiunagaswuﬁae A1831910u 1uu1sau17ﬂgpa
J 1. - » 7 v} ' ) 445 . "y‘
(R¢qs1uuwzaunjeuza1n)uu1ﬁunuaw 0 ¥adLRIFIUNAY UazRlAINNLUURTITIALRILIN
1 4 ar 1 1] 1 Q.
1funudn 1 BAVIAREIUABY sasn1fiuuwinats Aa fR1TIatRonTdunuAmils  uasin

" @ LW vy, ¥ ’
AMINITUNUTIALAIAY BIRRULTILTANDY NRZ-L (nonreturn to zero level)

- - Q.Q [ ¥ s L]
MTUNITUUILUNL ANTAITHALLLY 191078091 NRZI (nonreturn to zero
- < ar 4 al ar ‘ - 4
invert on one) anumzastuﬁaunu NRZ~-L Te8n NRZI381nuﬁ1sauenaauu1¢auﬁin1u
- - oW H) Y o, W o < |
ATUBaSUNF Ry Luaeua11nagauuisgntlw1uﬁ a1anﬁ1unﬁ1tUauuuUaenawimu1unQa
: : 4 o o ! !
L?uﬁunacﬁniaea iquuﬁaﬁqnw1tﬂaauuﬂa«awn1zauu1qau§a1ua1u?aawna11ugo w1y
] (] 4 - i
UnuA 1 uaztuiniTilasunlasTeRut¥unual 0
- v e o ) . . .
NRZI tﬂua1aaﬂ¢naen111nﬂ1nduuunﬁa71uunna14 (differential encoding)
i Y e -1 - - - o v o
TRaNNATL BT INAU YUY imqwmazgnuuaq1u11aunw1tU1HULnuu1zaunaqiuq1GNﬁnnaﬁnaz
TR e
“ . 0 4 o ' = -
dmTuzatdsnay NRZ fAa n1naanw1nazaa§u1aaﬁa1q1uutquat1u5uu?aga§uga
4 Ve A o ﬂ . ﬁ d v . - 4 o
naqi1q§uqnun17unua1unuuq1 HuAe LU L UUNIERBIANITAMMUAT IMIE BRI LATAITY

[ [4 L R
uatdy n7aL78n9101189IATIuE (synchronization)



12
[v3 . ﬂ - wf v - -~ - . - o
Tudtuidd  (biphase code) 1UuIFNITLI1THFUVURRUTURANBAUL IR TULWE B9OT
v Ye 0 -~ I3 - I's
N TLnaN AL nw1t5ﬁ1uduuuuuutlﬂtaa1 (manchester) LREAVLWRTLINLT B8R
(4 . . y A [ N <4
uuuLdadinaT  (differential manchester) F930A1TIRITHALVURABINITNITIURAY
1] v J z L] Q. - v Vay s ar s -
uﬂaqaawquauuﬁqa1qaauuqunnaga uazatvelinny 2 ATY avuuan11n11uagtangq
of or [ J - [ » a uv “ 4
qaﬂuuaa11 2 in1189 NRZ ?euuwancuwnﬁ1tlﬁ1nﬁuuuunaqnw1n1wut11naqn11dcn
' ' 3 4 P N | . ) v ¥ 4 ™
TRV k| 351011naﬂuLuaqa1nazun11luauuuuac1uuuasi1qnacuaga RYUULARTANTY
. o 4 4 v Ya v e Yo wo
d1u11nn1uuaaeuqzn1aLuauuuUavuu aﬂnluquauvun11xnﬁ1uduuuuaquanumznaqn11

N IMUATINICAIBAUL B

2MTURITL TV TR UUL UL YA L RD T ﬂuﬂnﬁ1luguuuuacﬂjaﬁqnaﬂquuqudasiveﬁn
ﬁqnwxlUgnuuUaanaqﬁvenawqgiz1?unuﬁniagauasﬁnuua?«nnz nﬂ1tu=auuuaeaﬂngq
Tudunuda 1 uazawnéﬁ1u§¢unuﬁ1 0 #NITLEITRALLYAYLWATL TUL AUl EH L Aa T
fu d29nanelineet¥iomuaiamasinaie nTETiE 0 wis 1 AENNUNUAIANTHNT

o - ] i) - w - o PYR Y ~ o
LUaauuanu1a1uunw1tﬂauuuﬂavnaejat1uauaaqunnaga NTLEVINFUUUUAIS TINDAR

uudVl [ 4
LERRECRIN CHERRPRITEY

0 0 1 1 0 1
\ PAZ S
i ' n. NRZ-L
. \ [} : 1 :
(] 1 1 4 1 {
' : ; 2. NRZI
. © A uNwlgdAed
[ ' 3 Auasiswiiea
S . N YALRDS

<4 ' ¢
Tin 2.4 udaenw1ie§qnﬁauuuluiuuua
]
o o ﬁ . . 44 do 4 4
MTUN IRV UUUTEALLUALIL 3L UNGURE LUANNAIRARIINDRINAIINAIN L5
- ’ . . » - a ) » -
LTAnEnawIneE (carrier signal) lagaaiaaaaugnuagtan1uzuaﬁqq1a 3 anvas

- 4 ua
fAa uaNUAIA AIIND uRE LU Aeu



13
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Digital Data

* Amplitude-shift keying
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Exiter (the
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FM RF signal)

E Audio Preemphasis

Amplifier network
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3.1.2 n1n13ﬁu§qu183ng (RF Amplifier)
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3.1.3 n1ATeARRRASRLRIA8T (Local Oscillator)
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3.1.5 atemaqataiay (IF Amplifier)
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3.1.6 AMRIINAINIRUTIAY (Limiter)
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3.1.7 AIRRLNALABT (Detecter)
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3.1.9 A1RREImLd@nY (Audio Amplifier)
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nu1anaeﬁqu1maaﬁuntﬁuvnta1uﬁuiu ATIURBASAAUNINZ AL A TNNRITHRER L TN
Jd 4 4 o < R
A2UNNNNAR1Y  (center frequency) tuanuﬁanacﬁqq1ua1wuntﬂne UIUIRLUWABY
PNT | d 4d &8 » <4 <4 4
NN NI INRAUWINSUARTIND LWNIY uasnﬁiumwmaﬂ1uatﬁnqaaav AUNNBIRAY
& o <4 fl I'g 4 4 3 ﬁ
WINENILRARY ﬁun1zn4§mm1ma0ﬂuntaaeacaal ugua ATUNBBIARUNIRENIE L LY
<4
ATINNNANY

. L - ‘ ﬂ 4 <4 P-4
TunquasLREafin e dg It Fs LUy RINNIRIHINARUNIMENILRRRY  URE



23
< 4 R 4 4 o4 -3 “» : 4
ﬂ?ﬂuﬂlaQﬂau"1M8QSNﬁﬂﬁﬁqﬂ tuﬂﬂaua1wuntaacuﬂﬁnuﬁaaaaenqiaana A NAuINe
ﬁ d “d O &4 4 4 ' - - -~ 4
FTLUUKAIIUAAINAIIWRADARTY naetuaﬁmm1mﬂ11unLaaquﬂunv1ﬁtﬂaau1Un¢§uu
- o <4 <4 < <4 -4 ' a v ] 4
ANBUAINNDAYAARIAWI AN s LUAauLUaTUTRAIENRINIANIT NTBUABNITAIINA

- L2 e « 4
avnany TRunuagnunﬁitUaauuﬁaqnaqnuﬂaimqﬁmﬂvﬂunLaue

"3 .
3.2.3 arunndgytaviay (Driver)
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» v . J 4 [
WA1TIFeI 17970 XR 2206 n1n17LUABLUAINATUARTY 1200 baud TaEN
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i
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WRRIYEAVAYMA = (R, f.) / R, Hz
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c, = 1/f R,

b 3

- ’ 4 ¥ fa R
RIUUNIAT R LWBRVULUARIA (Bandwidth) 370
' <
R = (R‘fo)/uaaqua0ﬁ11un

' » 4 ' . . » ’ {
aweﬂnaquauﬂquuataa1 (Dampling factor) nﬂuuaaqaﬂwiatwn1gn (over

L3 .
shoot) , undershoot Wia ringing present uiudaanal nimuaTan
Dampling factor = ( C,/C_ )/4

FeTuLaudutngas AN Dampling uizuna 1/2

AVIKL TN TONIAY ce'1§a1n§ﬂ1 n1741 Dampling factor
C, = C,/4

A ' 4 :
AMIUNIAY C, LuB R, =100 k , R, = 510 k aﬁnawtawﬁgn FSK filter

time constant (T,)

Taanay A1 T, 3zdATENT8 0.3 /baud rate

F

Aalin  C_ = (0.3 Qm51u 10 anfi1@y (-5) ) / baud rate

C_ = 3/ baud rate uF

4

N1TAMIANIAY  C,

lock - detect filter capacitor (C)) 311 lock detect la1ﬁ!n1ﬁ

R, = 510 k A781dA389 C, #IN1T0UFRYTIATAN

C. (uF) HAWTzu1m 16 / (cature range) Aminmiiu Hz

D
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3 /(baud rate) uF

C, =3/ 1200
C, = 2.5/ 1000
C, =0.0025 uF

N1IM1948892937 FSK Demodulator
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1 4 L
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aﬁnzun 4.3 t1ﬁazLuu11qun1mn1uuann1§aatnﬁnu IC XR2211 Ra R, Uz C,

y v d 4 4 < y . a4
iqnﬁuuqntﬂnaaqunguunaquactﬂﬁaaneu Ta8Y R, nn17i¥nuuLIRD (Bandwidth)

' . ] - ’ « 4 . .
d7uA1 Dampling factor wiaiTEnanasrumileda A AsNBaelatRad (Filter time

constant) 3IsANLYNTABAEEY C,

g4 C, uar R, WdmTu Set data FSK

Fs ] J . [ [ . o
Lanun UatAIRIWAIMNIG R, (510k) MRBATANTENINNEY T uRe 31 B [efiwlian

o~ - 4 f . . ¢ ¥ <X
Lﬁunﬂﬁaunaunﬁiu1n tua1ﬁt1awnﬂ1n1¢1u (Transition time) naqta1nqnuut1vnu

¥
XR2211 Wasiina 7 il FSK data output

: ad?d 1%
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void port_init(port,code)

int port;

unsigned char codes;

{

union REGS r:

r.x.dx = port; /*nuwntanuafaagn1ut/ _
r.h.ah = 05 /#t3mnilendumunacan 0 imiinAaTandnures
r.h.al = code; /#THFRNINIMEL TuRue/

int86(0x14,8r,br);
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/#dqniunn1uu1niaa1an»1aannweua1aagn1ut/
void sport (port,c)

. {
int port; JENUNBLANNAIWATRE/

LY ) JM
char c; /¥RIANBINRBINITAE AR/

union REGS r;

r.x.dx = port; /RO IMUANEIB L ADUBTRE/
NI/ LJa
r.h.al = ¢ 3 /¥RIBNHINABINITAIE/
I'd e o &y v
r.h.ah = 1 ; /#denfununsian 1 nﬂuuwndenaga 1 Tunk/
int86(0x14,r,br);

" -
if(r.h.ah & 128) { l¥a11ﬂgxunn T %/

printf("send error detected in serial port");

exit(1);

v oa - ¢ ' d & V. -
aiun 7 184;351681 AH aﬁﬁ lluaacgﬁgali1‘§u UARYITLNARIINHAUAIRTY

» 4 v ¢ 4 S -
n11ﬂ¢naganu 1eaaqa11agﬁnwuzna¢ua1n Lusga1tnaa1wuuaua1aas11
I's
n11n11ﬂdnuﬁnﬁuzlnqua1angn1u
Wantffunyqatas 3 ¥AVAUINATIWANNIBLAD 143898 BIOS 1?a11agﬁnﬂuznacua1a

- ‘ . ‘¢ 4 ¢
agn1u ;ﬁﬁLHBT DX 1§ﬁﬂn1uuu1uta:uasunaza111ﬁau fnusaaIwaTad11InlUA

o 4 ‘ - 4 Kl
ﬂ?ﬂunuﬁu1511n1uﬁnﬂ11na1u?§ﬁta31 AH uaz AL &9R1T79N 3 UASATITINN 4



qDMEBANEIERY (AN
t o 4 a4 2 . ' -
AMHNUIARBNURRTUNLNBNAILUY 1 [RURKIBEIUN
Data Ready ‘ 0
Overrun Error 1
Parity Error 2
Framing Error 8
Break-Detect Error 4
Tranfer holdi-register empty 5
Tranfer shift-register empty 6
Time-out Error 7
4
R17790 3
&
A0 ULEAVTHLAN (AL)
IQ‘I . 4 -
a11uuuﬁanaquaasuntuaﬁaﬁtﬁu 1 |Rwunuenavun

Change in clear-to-send 0
Change in data-set-ready 1
Trailing-edge ring detector 2
Change in line signal 3
Clear-to-send 4
Data-set-ready [
Ring indicator 6
Line signal detector 7

<4
R17I90 4



45
< ' " - d - 9 4 . ™ id
LU VAR IREN TUER 199 d1u1uqas1§qwunu1utau aeuutuau1u11§nuqﬁn1uau
-~ . 1€e e u - d a d J
IaRAWEIAGAY uRNE S Had ndngraniienia2mERguINNAe Data uuudyiqasxﬂu
- ' 4 vl - W (YR | ’ » I3 P4 4. [V I
A7LaN1" tua1n1nnagagn7utn1u1 uasuiaunasgnaqutn110tnu Wangunnanuananu
) ¢ a P v W v N ] » 4 o
Baua’INWaIn Tan3s1fdn1us Data Ready 1 KAIUANIIDANAVTAUNIZONAIUURINTBEY

Aadantu rport ()

- . 4 r's
ATTUNBNRU TUNATRBUNTY 1 Mum
nﬁ1¥u§agaa1nua§naQn1u #41700116 T2 Tandw BIOS Buinai¥usnuaasian
(4 - [ a e [ j 74 JI 3
14 deifunuunaian 2 T3d1RaT DX 1R MTUAMUANNIALRIWA TR naganawu15asxnu1u
Yo ¢ 4 v & w Y ‘ Ve
I3d1RaT AL luaaﬂunagati1aua1 ﬁnﬂuzn8qnagauazua1uﬂsdﬁu11na17351anun 7
o 4
HAVIIALRBT AH
o da ; v 4 (V] [
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/*ﬁqniunwuuwna1ua1anu1aﬂnua1nagn1ut/
void rport (port)
4
int ports /¥wuIBmIRBUATRE/
{
union REGS r;
J£TA3UNI13L TR TUR I ENYTH/
while(!(check_stat(PORT)&256))
3 4 - P 4
if (kbhit ()) { /#sniRniUalin1TnaRse/
getch();
exit(1);

}

. ¢
r.x.dx = ports /#0MMURNNIBLABUBTRE/
'y e ™ a3 ~ o
r.h.ah = 2 ; /6aNTUNNIBLAE 2 RINUINBINRIBNYTH/
int86(0x14,4r,tr);

if(r.h.ah & 128)
printf("read error detect in serial port");

return r.h.al;
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void send_file(fname)
char #fname;

, {

FILE #fp;



éhar ch;

union {
char c[21;
unsigned int count;

} ent

if (! (fp=fopen(fname,"rb"))) {
printf("cannot open input file\n");

exit (1)

send_file_name(fname); /dvialune/
wait (PORT); /#783un113c0n1TRauTU/
/¥MITURATIWAR/

cnt.count = filesize(fp);
TSI T 1Y,

sport (PORT,cnt.cl0]);

wait (PORT);

sport (PORT,cnt.cl11)

do |
ch = getc(fp);
if (ferror(fp)) {
printf("error reading input file");
break; .
}
J%T2UNT1RBUNIL A TR T Uz U T Buk/
ifCtfeof (fp)) {
wait (PORT);
sport (PORT,ch) ;
}
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) while(!feof (fp));

. . 4 -  w
wait (PORT); /*aﬂutniaquu153ﬂ(.)a1qanwuawnua§n*/

fclose(fp)s;

4 R . 4 ' - da W - v -
Wentu send_file_name() nﬂuﬁﬂndaqaaweﬁa HMUNTRARBAUABNNT LRATRINTY

. 'S - ' -
uaznINI TRV IMATUTHAALNT L RB TR LT

ar ( ar ( 4 *
dmTudentu  check_stat () 1?"‘“1Uﬂ11ii8ua’n'\ugﬂﬂQuﬂ"ﬂﬂl&n'ﬂlﬂlT'Iﬂ'\“ua
4 R - o - £ -~ J .
ii')u\"in?u wait () 1gi']"’l"aﬂ'\"ﬂau“uqqﬂﬂau“?laﬂ"a"u"u i\llﬂunq'"rl‘l'luﬂa"

’ e } 4
sawnuTudutiang

/% Wefduiiominisasunitasinamauius/
void wait (PORT)
int port;
{
if (rport(port)!=?.%) {
printf ("communication error\n");

exit(1);
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nw11u1ﬂainga
-l awdy -~ Ly < - » ' [YY »
inTruidnsauniufiuntsdvtvaiagafa  (TuRaanaTTaUN I TR TudnyeL B0

g 4 . . “ 3 n? { w v ¢
ﬂqnﬁuuaznwn11aau1unﬁ1dqnaga IMNURNITAWUNITURLEINTY  RINRIBIUIRDEIIWA



. 49
' ¢ ¢ 4 ' ¢ v
qaﬁwaazxﬁuiagauaaz1uanac1ua tuaﬁn11aﬁu§agat57uwﬁaz1ua aziina1aaniuniutl
- ' 4 ﬂ ' Ve W - W - '
fﬂauuatua1aﬁui4Lﬁua tuetilunaTuanitteTurauat IauTaanTati

- - a L] '
#aiful rec_file() H118azidnade

s¥ilsiFuRRmE AT«
void rec_file()
{
FILE #fps;
char ch;
char fnamel[14];
union {
char cl2]);
unsigned int count;

} ents

get_file_name(fname); /#¥udanacivies

printf("receiving file %s\n",fname);

remove(fname);

if (! (fp=fopen(fname,"wb"))) {
printf(“cannot open output file\n");

exit(1);

JANIBUIRTBI IV aE/

sport (PORT,”.”); /#RBUTU¥/
cnt.cC0] = rport(PORT);
sport (PORT,”.”); /#RauTus/
cent.cf1]l = rport(PORT);
sport (PORT,”.”); /#RauTus/




for(;cnt.count,cnt.count--) ¢
ch = rport (PORT);
putc(ch,fp);
if (ferror(fp)) {
printf("error writing file™;
exit(1);
}
sport (PORT,”.%); /¥Rauius/
}

fclose(fp);

ivnfunnminnfudatud S i saaas aeg o

iR Tuii i AU a i/

void get_file_name(f)

char «f3;

{
printf("receiver waiting...\n);
while(rport (PORT) !1=27?);
Sport (PORT,*.”); /¥Rauius/
while(¥f=rport (PORT))) {

if(ef!="72"); ¢
f++s

sport (PORT,’.%); /#Rausus/
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cautions

fhe carrier for an FM stereo signal
can be modulated with an AF signal
o up 0 19 kHz, | impulse audio
ngul. such as from an electronic
nusical instrument, ig expected, use
3 low-pass filter at the input of the
¢evice 10 prevent beat interlerence or
¢eterioration of separalion,

while the device ensures good sepa-
ration even if the balance control pins
(16 and 17) are left open, it provides
in even better separation if you
connect around 50 kQ across these
pns 10 optimize the dc balance in the
mulliplex circuit, .
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[ | MCI3]_OP 1 SITEHEU UEMODULATOR
Speciﬁ(-zuions and Applications - -
Information e
FM STEREQ
DEMODULATOR
FM STEREQ DEMODULATOR SILICON MONOLITHIC
R " INTEGRATED CIRCUIT
2 monolithic device designed for yse in sofid-state stereo recesvers,
® Requires no Indyctors
® Low External Pary Count
* Only Oscillator Frequency Adjustment Necessary
¢ Integral StereorMonaurat Switch 75 ma Lamp Driving Capabitity
® Wide Dynamic Range: 0.5-2.8 Vip-p} Composite :
Input Signat
® Wide Supply Range: 8-14 vdc .
® Excellent Channel Sepatation Maintained Over Entire Audio A
Frequency Range "
® Low Distortign: Typicaily 0.3% THD 3t 560 mV-(RMS) H
' Composite inpyt Signal
® Excellent SCA Rejection
CASE 848
FIGURE 1 = Typicay APPLICATION AND TEST ciacuir
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Pin Funcrions I R3 Jc{c
Pint e vee Pin B = Switeh Firer = - 9,
P10 2 = tnpyy Pln 9= Switen Fliter cs (2}
Pin 3 = Amohlier Ourpet Pin 10 « 18 M7 Outpyr ]ll
Pin 4 « Lott Channet Duraun Pin 11 = Modyi tor | t
Pin %« Right Channel Outout  Pin 17+ Loon Filrer " 24 3 2 3" 9 4 * ;'
Pin@ e Lamg Ingicaror Pin 13 - Loop Fiter
"In Y= Ground Pln 14 = Ouciltarne RC Neotwork
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See Pacsr 299 Informenon Section for ouihne omennions
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TYPICAL CHARACTERISTICS
Unless other wise noted Voo 12 Vde, Ta « +25°C; 560 mVIRMS) (2.8 vl:rol }standerg muftipies
composite signal with I or R channel only moduiated a1 1.0 kHz and with 100 mV(RMS)
oxot level 110%), using circuit of Figyre 1,
FIGURE 3 - CHANNEL SEPARATION versys
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TYPICAL CHARACTERISTICS {eontuinyed)
FIGURE 10 - vco FREE-RUNNING FRAEQUENCY
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APPLICATIONS INFORMATION (contnued)

additionat lead of 3.59 (for C5 = 0.05 uF} giving a total
lead of 5,50,

The circust is so designed that phase lag may be
generated by adding a capacitor from pin 3 to ground,
The source resistance at this point is 500 ohms. A
capacitance of 820 pF compensates the 5.59 phaserlead:
increase above this value causes the regenerated sub
carrier 10 lag the original, However, a 5 .50 phase error
it tett noncompensated will nat degrade separation
appreciahly,

Notn that these phase shilts occur within the phase.
locked loop and affect only the regenerated 38 kH/
sub-cartier: the circuit causes no significant phase or
amplitude variation in the actual sttreo signal gwior to
deenchng,

Most IF amplitiers have a frequency response that
lmits separation to 3 value significantly lower than the
capatulity of the MC1310. For example, if the response
produces a 1-d8 roll-off a1 38 kH2, the separation will he
limited to about 32 dB. This error can be compensated
by using an RC lead network as shown in Figwe 14,
The exact vatues will he determined by the IF amplifier
design, However, the values shown in Figure 14 are
suitable for use with the MCJ1357 and MCI1375 IF
amplifiers.

FIGURE 14 - IF COMPENSATION NETWORK

From Faa To AC1310
Darmoduiator nout

2k

S
.
Ifd
1AY =
0.005 pf

Volitage Control Osciltator Compensation

Figure 10 illustrates noncompensated QOscillator Drilt
velsus temperature. The recommended T¢ of the R4, RS,
C7 combinastion is -300 PPM. This witl hoid the
osciltator drift to approximately 1% over a temperature
tange of 40 to +85°C. Allowing £2% lor aging of the
timing components acceptable performance is still ob
tained,

Lamp Sensitivity

It may be drsirable 1n some €ases, to changs the famp
sensitivity due 1o dilfering signal levels produced by
various FM detectors, The famp sensitivity can be
changed by making use of the external circuit shown.
Typical sensitivities versus potentiometer r1otation are
“als0 shown in Figure 15,

.78

FIGURE 15 - PILOT SENSITIVITY vw‘-n
POTENTIOMETER ROTATION

n
1004 ° ] .
ol ™9 LAMP DN
A 4
a_ 50 1\‘7 i
g - !
z
% aw)rng cow > )
= 100! ] ;
5y 1-aesistons Pl LAMP "OFF "
= » -~ j,
< e
= 10{- —_—
& 1/ -~ !
- |
q t
o :
Fury cw CLRTER fuLt CCw
R(POTENTIOMETER ROTATION) .o
Alignment Procedure

The optimum alignment procedure, with no input
signal applied, is to adjust RS until 19.00 kM2 is read at
pin 10 on the frequency counter.

Another procedure requiting no equipment, other
than the receiver itself, will result in separation of
within a few dB ol optimum. This latter method is
merely 1o tune the receiver 10 a stereo broadcast and
adjust RS until the pilot famp turns “'on”, To find the
center of the lock-in range, rotate the patentiometer
back and forth until the center of the lamp ““on™ range
is found. This completes the alignment.

Alternate Timing Network

The alternate timing network shown, incorporating a
\rimmer capacitor rather than a potentiometer, may be
used if desired. Again, to provide correct temperature
compensation, the temperature coefficient of the timing
network must be approximately -300 PPM.

FIGURE 16

Pin 14

20k 2 SR 390 oF A 7100 0F

1
1

Maximum Load Resistance

The cuive shown gives absolute maximum load re-
sistance values versus supply voltage used for {ull-signal
handling capability. With desired load resistance choose
C2. C3 capacitors to provide standard 75 us de-emphesis.




CIRCUIT OPERATION

Figure 13, on the peevious page, shows the system
hiock diagram. The ugper line, comprising the 38.kHz
T"geNerAtion 100p operates 3t follows: the internal us-
cllator running at 76.kH; and feeding through two
divider stages returns » V8-kH7 signal to the input mod-
ulator. Thete the returned signal is meltiplied with *he
incoming signal 5o that when a 18kHz pilot tone is
recewed a de companeny is roduced. The dc companent
s extracted by the low pass hiter and used to control
the 'r‘.quency of the internal oscillator  wluch con.
seruently hecomes ubéxelnr.kml 10 the miot tone, With
the ascillator phase-locked to the pilot the 38 kHs out
it from the Lust divider is in the coreect phase for do-
cochng a steren signal. The decocier i essennially another
modulator in which the incoming signat is muluiplied by

the regenerated 38.k M2 signal. The regenerated 38 kHz
signal is Ted to the stereo decoder via an internal switch,
which cosrs when 3 sullicientty large 19 kHz pilot tone
is received, -

The 19.%Hz signal returned to the 38-kH2 regencration
loop modutator is in quadrature with the 19-kHz pilot
tone when the loop is locked, With the third divider
state appropriately connected, a 19-kHz signal in phase
with the priot tone is gencrated. This is multiplied with
the inconung signal in the stereo switch modulator
yelding 3 dc component proportional 10 the pilot tone
amphitude, This component after hlu.wmg ¢ applied to
the tigyer circuit which activates both the stereo switch
and anndicatol tamp,

APPLICATIONS INFORMATION

{Compinent nuniers inlar s boopase 1}

Exterral Component Functions and Values

C1 Tt coupling eapacitar: 20 uF s
ecommended  but 3 tower vilue iy
permisaible f 1educed s*iLration at low
feequencing i acreptabie

R1, R2,€2.C3 See Mavimum Load Resistance wection,

Cu Fitter capacitor for stereo switeh lovnl
detector: nme constant iy C4 x 53
kilohms £30%, maximum de voltage
IPenng acrass C4 15 026 V (pin §
posttive} at 100 mV{RMS) prlot invel.
The signal voltage across C4 s neg-

hgible.
CcSs See Phase Comprnsanion section,
R3.Ch6, CB Phase-docked loop filtes components:

the following network is 1ecommended:

cs
R3
' 0S uf

12— (s 53

[

LAY
cs
025 uF

When less performance is required 2
simpler network comsistingof R3 = 100
ohms and CB = 0.25 uF may be used
{omit CBI. See Figure 9.

R4 RS, C7 Oscitator timing network;  recom
mended values:
C7~ 470 pF 1%
Rd « 16 k$) 1e,
RS- 5k} Preset

Thear valuns give! * 3.6, typecal capture
range. Capture range may be incieased
by reducing C7 anyg increasing R4, RS
mopartipnaily tat at the cost of in.
avasing beat-nnte distortion {due to
oscillator-phase  jitter) ag high-signal
tevels. See Figure 12,

Stereo Larnp Nominal rating up to 75 mA at 12 v;
the circuit includes surge limiting which
restiicts cold-lamp current to wprox.
imately 250 mA.

19-kHz Qutput A huffer output providing a J.O-Vpk
square wave at 19 kHz is available at
pin 10. A fiequency counter may he
connected 10 this point 10 measure the
o=cillalor free-running {frequency for
ahgnment, Sec Alignment section,

External Monaural/Stereo Switching

it is desued to maintain the circuit in monsural
mode. the following procedure must be followed. First,
the stereo switch must be disabled to prevent faise lamp
triggering. This can be accomplished by connecting pin 8
negative or pin 9 positive by 0.3 voli. Pin 8 may be
grounded directly if desired. Note that the voltage across
C4 increases to approximately 2 volts with pin 9 pasitive
when pin 8 is grounded.

Second, the 76-kHz oscillator must be killed 10
prevent interference when on AM. This can be ac
complished by connecting pn 14 10 ground via a current
Wmiting resistor (3.3 kilohms 15 recommends:d}.

Phase Compensation/IF Roll-off Compensation

Phase-shifts in the circuit cause the tegenerater! 38
kHz sub carrier 1o lead the originatl 38 kH7 by approx-
imatety 22, The counling capacitor C5 generates an




APPLICATIONS INFORMATION (continuag)

FIGURE 17 .. MAXIMUM LO0AD AESISTANCE Capture Range versus Timing Components
VWi SUPPLY VOLTAGE The capture fange can be changed to some extent by

nr —-—T—’“["-'T_“ "“I'ﬁ use of different timing components, Typical values are
—_— -gj.. ‘} shown in Figure 12,

Composite Signal

Due 10 confusion concerning the measurement of the
stereo composite signal, a curve showing both AMS and
&P composite levels versus pilot level follows, see
Figure 18,

~
o

0

30

MAXINUM L0AD RESISTANCE sy

FIGURE 18 - COMPOSITE LEVEL versys PiLOYT
{L or R Modutetion Oniy)

1 1 2
SUPPLY VOLTAGE (vde) ; o —ﬁ"
Audio Output £ _i
o >
. D P audio output [one-channel) s 10 =
The ratio G = for 3 ! H
p-pinput signal 3 10 g
ki & [
thiferent types of iNPUT is a3 follows: E p 4 es 8
INPUT & Y, i 5
= +

Single-Channel Monaural a L, s

Compasite Signal Signal H 9

0.45 0.5 =

a1
19, 20 $0 19 »n 50 10 200 500 1000
MLOT LEVEL {mviamsy

Thele figures are for 3.9-kilohm toad resistors and for
low-audio frequencies where de-emphasis roll-off is
insignificang,




; Cat. No. 276-1304

: .

B ®

‘. M- ARCHER >

i

, TECHNICAL DATA

g .
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; TDA7000 -

1 ¢ - -

A COMPLETE F.M. RADIO ON A CHIP

. Untll now, the almost total integration of an f.m.

:I_' radio has baen prevented by the need for LC tuned

g drcuits In the 1.1, I1., local-osciliator and

3 demodulator stages. An obvious way {o eliminate

., the colls In the I.1. and demodulstor slages Is to

4 reduce the normally used intermediate Irequency Muting capecrior (7] *4] Corneinior conscror

1 of 10.7 MHz to a frequency that can be tuned by Audeo trequency output [7] (7] Damaduiaior capacrtor
active RC filters, the Oop-amps and resistora of Noies soures (] ) Groung
which can be integrated. An L.f. of zero seems to " Loop irer cavaciter G [11] Current source capacitor
be ideal because it eliminates.spurious signals Supoty voilsge [7] 5] Mver
such ss repeat spots and Image response, but It veo (7] mE
wouid not aliow the I.{. signal to be limited prior to 1t integrator capacher 1o pin 91 [7] 7] W hererer capacior
demodulalion, resuiting In poor S/N ratic and no Ind \ntegretor capacitor [7] (] ¥ fiter capsertor
&.m. suppression. With an L1. of 70 kHz, these 181 integiater eapaciior (1o pin 1) [7] ] 1F tirer capaciter o pin 11y
problems are overcoms and the image frequency
occurs about hallway between the desired signal PIN ASSIGNMENTS

and the center of the adjacent channel. The
TDA7000 is a mono I.m. reception system suliable
for almost tota! Integration. It uses an active 70
kHz L1, tilter and a unlque correlation muting cis-
cult for suppressing spurious signais. With such a
low L1, distortion would occur with the +75 kHz
LI. swing due 10 signals with maximum moduta-
tion. The maximum I.f. swing s therefore com-

R R R L L s emrory sy, X

‘: pressed to + 15 kHz by controlling the local.
‘11 © osclilator in a frequency locked loop (FLL). The
M combined actlion of the muling circult and the FLL *
, al30 suppresses Image response.
5 . BRIEF DATA
i The TDA7000 Integrates & mono f.m. radio all the
R way from the aertal Input 1o the audio output, Ex- Typlcal supply voltage v 45V
s ternal 1o the IC are only one tunable LC cireult for T;glcd wzz,; curro?ﬂ i P S;n A
g the local-osciliator, a few inexpensive capacitors A.F. input frequency range fo; 1.5 to 110 MHz
. and one resistor. Only the osclilator circult needs Senasltivity for —3 dB limiting r
: adjustment during manulacture to set the Iimits of o.m.1. with Z,=7582. mute
B the tuned frequency band. The complete f.m. radio disabled 3 g v 1.5 v
‘ can be made small enough to It Inside & Maximum signal Input for n3gg 1
< calculator, cigaretle lighter, key-ring lob or even a THD<10%, afn = 75kHz
{ slim walch. The TDA7000 can aiso be used as e.m.. with Z,=75 ) Vit 200mV
y . feceiver In equipment such as cordless Audlo output (,‘_m.,‘) with
telephones, CB radlos, radio-controlled models, ALs22kf al22225kHz v 75 mv
) paging systems, the sound channel of atvsetor °
) other I.m. demodulating systems,
- )
i
J ©1987 Tandy Corporation.
g'»' All Rights Reserved.
:,‘ Archer and Radio Shack are registered trademarks of Tandy Corporation,
X - Panel 1
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For Cyg = 330 oF, Cyy ~33 nF A p = 103 kH,, Ip = 10.3 kM2
Low-pams elrcuit

1
ALp® e
Lr 1+jwCyaR,

For Cy3 = 150 pF; fLp=884 I|H1>

Flgure 2

Panei 3

8iso determines the time-constant for locking the {1
" FLL and Influences the frequency response. .:

Su.pply decoup”nq capacitor which must be con. r}

neclted as close as possible to pin 5 of the

TDAT000, 1

cuitof Fig.1 for varlable.capacitance diods tuning. ?
_ The modificatlons are shown in Fig.3.

Narrow-band f.m. receiver ”

The TDA7000 can 8lso be used for feception of 1

narrow-band 1.m. signals. In |his case, the local- N

osciltstor |s Ccrystal-controlled as shown In Flg.4 ;

and there is therelfore hardly any compression of g

O R P RSN

. g

RECEIVER CIRCUITS
Clreuits with variable capacilor tuning

The circuit diagram of the complete mono I.m,

- ———— e

radio Is given in Fig.1. The functions of the
peripheral components of Fig.1 not already

described are as follows: 3
Cy: 5
Determinegs the time constant required to ensure 3

muting of audio transients due to the operation of
the FLL.

e sy e St ..

Vit g Lk st

Tobe(her with Ry determines the time-constant
for audio de-emphasis {e.g. RyCo=40 Hus). -

Th'e output tevel from the noise generator during
muting Increases with Increasing vatue of Ca. it
sllent mute Is fequired, C3 can be omittad.

Cy: F
Capacitor for the FLL fliter. 1 eliminates 1.1, har.
monics at the output of the I.m. demodulator. it

Clrcult with varlable-capacitance
dlode tuning '

Since It s only necessary to tyne the local- i
oscillator coll, It Is very simpie o modily the cir-

the LI swing by the FLL. The deviation of the
leansmitied carrier frequency due to modulation g
Mustiherelors be iimited 1o prevent severe distor- F
tlon of the demodulated audio signal.
The component values in Fig.4 resuit in an I1. ot h
4.5 kHz and an 1.1, bandwidih of 5 kHz. If the 1.1, Is 4
Multipliad by N, the valyes of capacitors C 7 and .
Cig in the all-pass fitters and the values o} fiiter {
capacitors Cy, Cq, Cy, Cq4, and Cyy must be ¥
muitiplled by 1/N. For ?mproved L1 selactivity to X
achieve greater adjacent channel atlenuatlon,
sacond-order networks can be used In placs of
Cyp #nd Cyy. .

In this circult the detuning noise generator is not R
used. Since the circult i malnly for recsption of y
audio signals, the audio outpul must be passod
through a low-pass Chebyshev filter {0 suppress
L1, harmonics,

—

b+

ok Oodien il 1 :,;';a'e'x;L&-ﬂ&m;\md RPN S
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v | Example of crystal controlled tuning circun,
l Vaiues depend on tuning frequency.
Seiection | beyond the scope of this

l Technica! Data Sheet.
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5 Figure 4

N

i

i * Use Catelog Number 2762023 fog Irequencies up to 100 MH2 or, lor higher trequencies, use SK 346,
% ** 3-Volt Zaner, SK3VO/5065A.,

: 1 5K 3323 through SK 3327, Select value to match tuning runge dosired.
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8 DA ¥ - . > 330 > - * R Xa L
Y * Ry
j ‘.
4
b .
K Performance of the circult :
L]
‘.' ' untess otherwise specified, Vp=4.5v, Tamb=25°C,1;4=96 MHz, Vr1=0.2 mV e.m.t, fiom a 752 source,
f modulated with 4= £ 225 kHz, Im=1kHz,
;Z Nolse voltage measured unwelghted over the bandwidih 300 Hz to 20 kHz
:
¢
! - parameter symbol typ. max, unit
{ :
¢ sensitivity ;
H {e.m.1, vollage) .
< for —3 gp fimiting: .
{ muting disabled . EMF 15 — uv ¢
4 for —3 d8 muting EMF ¢} - uv v
:f lor (S + NyN=26 dB EMF .. 55 uv. ’
H signal handling (e.m.f, voltage) ¥
£ i for THD < 10%; a 1= 1 75 kg EMF 200 -~ my :
H stgnal-to-noise ratlo (see Fig.13) (S+NYN 60 - d8 K
v total harmonic distortion (see Fig.13)
H Bt af® 4225 kHy THD 0.7 - %
% at afm 275 kHz . THD 23 - %%
R am, suppression
k {rution of the u.m, output signal
relerred o the I.m. output signal)
L. signal: f_ =1 kHz; a 1= £ 75 KMz
N am, signal; m=1 kHzm=80v, AMS 50 — ds8
fipple rajection {a Vp- 100 my;
i 171 kHz) RA 0 - a8
b oscillator vollage (r.m.s. value).
¥ at pin 8 V6-5(rm3) SN X
K variation of osciltator frequency
with supply voltage (s Vp=iv aloge 60 — kHzv
¥ selectivity S4 1300 45 | d8
< S__ 35 — - d8
b af.c. range a ,"300 2300 — kHz
: audlo bandwidth at Vo=3dB ?
T measured with pre-emphasis (t=50 p3) B 10 - kHz
: al. oulput voltage {r.m.s. value)
L4 8t Ry =22 k) Vo(rms) b4 T mv
3 load resistance for audlo output current source
Z M Vyra5y Ry, - 22 k2
. al Vp=9.D v - 'RL — 47, k§2
v
, :
1]
4
€
¥
| ! s '
] )
%

AT ey e
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TDA7000

18.1eaqd DIL; plastic (SOT-102H).
N—

FM RADIO CIRCuUIT

GENERAL DESCRIPTION

The TDA7000 is a monolithic integrated circuit for mono FM portable radios, where a minimum on
peripheral components is important {small dimensions and low costs).

The TDA7000 includes the following functions:

® R.F. input stage

® Mixer

® Local oscillator

® LF. amplifier/limiter
® Phase demodulator
®* Mute detector

® Mute switch

QUICK REFERENCE DATA

—_—— _ym §
Supply voltage range (pin 5) . Vp 2,7t010 Vv
Sunply current atVp=45y. Ip typ. B8 mA
R.F. input frequency range frg 1.5t0 110 MHz

Sensitivity for —3 d8 limiting
{e.m.f, voltage)

{source impedance: 75 £2; mute disabled) EMF  typ. 1.5 uv
Signal handling {e.m.f. voltage)

(source impedance: 75 ) EMF  typ. 200 mv
AF. output voltage at R =22k Vo typ. 75 mv

PACKAGE OUTLINE

March 1983 857
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Fig. 1 Block diagram,
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FM radio circuit TDA?OOO
RATINGS
Limiting values in accordance with the A'bsolute Maximum System (1EC 134)
Supply voltage (pin 5) Vp max, 12v
Oscillator voltage (pin 6) V6.5 Vp-0,51t0Vp+0,5 V
Total power dissipation " see derating curve Fig. 2
Storage temperature range Tstg -5510 + 150 9C
Operating ambient temperature range Tamb Oto +60 9C
-y L8181
ol G/ _..J\N .
0 100 150
T.mb(°C)
Fig. 2 Power derating curve,
D.C. CHARACTERISTICS
VP =45V, Tamb =25 OC; measured in Fig. 4: unless atherwise specified
parameter symbol typ. max. unit
Supply voltage {pin 5) Vp 4,5 10 v
Supply current
atVp=45yv Ip 8 - mA
Oscillator current {pin 6) lg 280 - pA
Voltage at pin 14 Vis.16 1,35 - v
Output current at pin 2 I2 60 - pA
Voltage at pin 2: Ry =22 k02 V.16 1,3 -

March 1983




TDA7000

" B
A.C. CHARACTERISTICS L5
Vp=45V: Tamb = 25 9C; measured in Fig. 4 [mute switch open, enabled): fri = 96 MHz (tuned 10 :5
max. signal at 5 #V e.m.f.) moduiated with Al =122,5kHz; fy, = 1 kHz; EMF = 0,2 mV {e.m.f, voltage |
at a source impedance of 75 Q2); r.m.s. noise voltage measured unweighted {f = 300 Hz to 20 kHz); e
unless otherwise specificd.
parameter symbol min. typ. max. unit
Sensitivity {see Fig. 3) v
{e.m.f. voltage) -
for —3 dB limiting; )
muting disabled | EMF - 1,5 - uVv
for ~3 dB muting EMF - 6 - uv x
for S/N = 26 d8 EMF - 5,5 - uv .
Signal handling {e.m.f. voltage) .
for THD < 10%; Al = + 75 kiz EMF - 200 - mV 2
Signal-to-noise ratio S/N - 60 - dB8
Total harmonic distortion
at Af =+ 225 kHz THD - 0,7 - % :
at Af =+ 75 kiHz - THD - 2.3 - %
AM suppression of output voltage
{ratio of the AM output signal -
referred to the FM output signal)
FM signat: fm=1kHz; Af = £ 75 kHz
AM signal: {1, = 1 kHz; m = 80% AMS - 50 - JdB
Ripple rejection {AVp = 100 mv; % ; .
f=1kHz) RR - 10 - dB
Oscillator voltage {r.m.s. value) .
8t pin 6 V6-5(rms) - 250 - mV
Variation of oscillator frequency
with supply voitsge (AVp =1 V) Algee - 60 - kHz/V
Selectivity S+300 - 45 - dB
S_300 - 35 - dB
A.F.C. range Af g ' - + 300 - kHz
Audio bandwidth at AV, = 3 dB
measured with pre-emphasis (t = 50 ps)iB - 10 - kHz
A.F. output voltage (r.m.s, value)
at Ry =22k Vo(rms) - 75 - mV
Load resistance
etVp=45V Ry — - 22 139
atVp=90V R - - 47 kIL_J
-
March 1983 j
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FM radio circuit

TDA7000
1 - qm g a T r gy e 1201282
i | CLInCmn o
a8 =1 TH =+ 4 — : SN i
0 o % Se N -.
2Ry
'\ f
~20 N S | | Al |
N
B 1 1 P
o
e S\. 10
\\ THD
NIl ] ] 'No:s{e 111 Hi{ 5
-60 1 0
to-¢ 10-8 10-4 10-3 10-2 101 .

EMF [V)atRg~ 750

Fig. 3 A.F. output-volta
voltage {EMF) with a so
disabled,
Conditions: 0dB = 75 my: frf = 96 MHz.
for S+ N curve: Af = ¢+ 22,5 kHz; fp, = 1 kHaz,
for THD curve: Af = ¢ 75 kHz; fr, = 1 kHz.

ge (V) and total harmonic distortion {THD) as a function of the e.m.{. input
urce impedance {Rg) of 75 Q: (1) muting system enabled; (2) muting system

Notes

1. The muting system can be disabled by feeding a current of about 20 pA into pin 1,

2. The interstation noise level can be decreased by choosing a low-value capacitor at pin 3. Silent
tuning can be achieved by omitting this capacitor, >

March 1983
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® EXAR

ure 9 shows a complete Originate or Answer modem, The
ses for the XR-2206 and XR-2211 are given in Table 7.
! an originate modem, the -transmitting frequencies are
'0 and 1270, and the receiving frequencies are 2025 and
5, for a space and mark, respectively.

The first op-amp is connected as an active hybrid which i
shoutd supply a minimum of 10 dB isolation, from transmit

10 receive, while adding f dB from the line to the receiver.

v

TR
O PHONE LINE fra20e
o

-
Ca :cz
)
! L am | t] TUNE

XR-2211

Ag

AAA- b
$10 X Lol

T AL § gemapicl

SR

v -

TR
.o

& \ A ;
F i ]
| Ara CARRIER é . ]
= OATA YO BE SENT DETECT OATA RECEIVED
qure 9:  Originate or Answer Modem
]
Table 7.
; Recommended Component Values for Typical FSK Bands
T Component Values
FSK Band
g ) XR-2206 XR-2211
Baud f_ | fu |Rea |Reg | R7a| R78| C3 || Rx | Re | Ra | Co | Ca | Cr | Co
Rate
QOriginate 1070 | 1270 10 18 10 20 | .039 10 18 100 | .039 .01]1.005| .05
Answer 2025 {2225 10 16 10 18 | .022 10 18 200 | .022 [.0047 | .005 | .05

Jnits: Frequency — Hz; Resistors — k§2; Capacitors — uF,

®

| ! INTRODU
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Figure 1.
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Te-Sfaf‘e‘“ FSK Modem Desi

XR-2207 and XR-2211

|
-
|

INTRODUCTION

clication note describes the design principle, and the
e or of three-state frequency-shift keyed (FSK) modems
sor indusirial process control systems. Compared 10 con-
centongl bi-state modems, which utilize only the mark and
scace frzguencies, the three-state modems utilize a third
frequency, the carrier signal, for additional command and
control functions. This carrier-contro! feature allows each
ToasM fystem connected 10 a centrat processor (CPU) to be
nt2rsogéted or activated, one at a time, without intarierence
‘oM the other modem transmitters or receivers within the
sa™ie sysiem,

h's ap
Ersls
grst

The design and operation of conventional bi-state FSK
modems using the ‘XR-2206 modulator, and the XR- 2211
cemodulator, are covered in Exar's Application Note, AN-O1.
This apclication note extends these basic concepts to the
design of FSK modulstors or demodulsators with three-state
operstion capability.

PRINCIPLES OF OPERATION

inawde variety of industrial process control applications, it
is necessary 10 have a number of separate sensors and con-
wrotlers activated by a centralized Ccomputer or Lrocessing

gn Using

unit (CPUI. This can be achieved by operating & number of
separaie FSK modulator/demodulator (modem) stations

overa common set of telaphone lines, and address them one
gt 2 time from the CPU. Tha simglified biock diagram of
5uTh 3 process control system is snown in Figure 1. In many
Cases, such a process controiiad sysiam aiso makes use of the
cistributed-intelligence concapr oy ef“p'Oylng 3 separate
dats acquisition system a1 zach conirol siation . Such an
inteiligent data acquisition system is normally n"ade up of a
microprocessor, along wiin iis A/D and D/A converter
circuitry, which will interface witn the sensors and the
control machinery. An FSK modaem will interface with the

telephone wires going back 10 the central command unit,
the CPU. :

In the conventional operation of FSK modems, they operate
in their bi-state mode, i. e., the'mformation to be transmitted

VALVE VALVE

TRANSDUCER TRANSDUCER

~~_ MOTOR

Alies 0

MOTOR

A oA
ANALOG INPUT | ANALOG OUTPUT

AD
ANALOG INP\JT[ ANALOG QUTPYT

MICRCPROCESSOR
VART

MICROPROCESSOR
l UART

JALVE
TRANSDUCER -4

MOTOR

|

AD O a
ANALOG INPUT [ ANALOG OUTPUT
MICROPROCESSOR

UART
T e
i ]I
! !
1R-2207 XR-2211 XR.2207 XR.2211 XR-2207 XR.22%%
CARRIEA TRANSMITTER |RECEIVER CARRIER TRANSMITTER | RECEIVER CARRIER TRANSMITTER|RECEIVER
TaoL < - v NTR
CONTAQL IL T 1y CONTROL u “ 7 co oL H H ~
— ) U 1
PHONE LINE OR DEDICATED LINE
2 =T
DATA IN
XR-2211
FSK
CENTRAL REGEIVER
“ PROCESSING CHANNEL
UNIT ICPY) SELELCT
XR.2207 FSK
OATA OUT TRANSMITTER
——
Figure 1.

Simplified Block Diagram of a Complex Process Control System with Multiple FSK Modeins.
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or received is available in two states, corresponding to

either a mark or a space frequency. In a comaolex process
control system, such us the one shown in Figura 1, the
versatility of the systein can be greatly enhanced by operat-
ing the FSK modulatar/demodulatar 1n three-state made,
where the information to be transmitted or received is
available in three states, i.e., a mark or space frequency, or
a carrier signal, which is normally a tone having a frequency
halfway between the mark and space frequencies.

Figure 2 shows a detailed block diagram of a complete

three-state FSK modem system. The system is made up of
five blocks:

(a} FSK transmitter or enccder which converts the
input data or logic signals 1nto transmitted mark,
space, and carrier tones.

{b) FSK receiver or decoder which converts the fre-

quency signals sent over the telephone lines into
binary logic signals. -
{c} Transmitter bandpass filter which band-limits the
frequency ou tout of the transmitter to the allocared
transmitter bandwidth,

Beceiver bandpass filter which limits the incoming
signals to those frequencies which fall within the
allocated recaiver bandwidth.

(e) A line hybrid, or a 4-wire 10 2-wire transformer,

which isolates or decouples the transmitter output
from the receiver input,

The first 2 Blocks, the FSK transmitter and the receiver, are
the essential part of the modem system. The remaining three
blocks. namely the active filters and the line-hybrid, are

CARRIER CONTROL
——— e

Qara
INPYT

IL

&)
THREE.STATE ACTIVE
TRANSMITTER FILTER

1XR-2206) 9
ENABLE DISABLE
CONTROL,

- LINE
HYBRIO
— [[3]

i

THREE-STATE
AECEIVER
XR21Y

OATA -3

ACTIVE
FILTER
{O)

QPTIONAL .
OUAL MODE MONITOA ii‘-ﬂ@i:‘o: ‘A’C:'I::ﬁ
ourpurs FILTEA DESIGN.
Ot e e e
02
Figure 2. Block Diagram of a Three-State FSK Modem

System. 5 -

suoport cCircuits, depending.on the frequency-band requi
ments or the necessary telephone line interconnecﬂor{s:r b
Oetailed descrictions and design examoles for these active |
filters are given in Exar's Application Note, AN-03. - F "_'2“
The three-state 'nodem is cesigned to aperate in two sepF B "“
rate frequency bands: A transmit-band for the transmitteq f| viot
data, and a receve-band for the incoming frequencies. iy | $/9"
certain operating modes, such as the nalf-dupiex operatiom, ¥, T S
these frequency bands may be one and the same. In its mogrfif & ¥
general case, the frzquency information assoc.atad with gy MY
three-state modem system (Figura 2) 1s concentrated inh Rec
three discrate fraguencias in each of tne iransmit- andy.
receive-bands. Thase are: SEL ta ok
; the r
Transmit-Band (transmitrar output) gisab
fT1 = Transmitter mark frequency "z«ins.'
the g
fT2 = Transmitter space frequency feo 1"
. frequ
fTo = Transmitter carrier or center frequency disab!
Receive-Band (receiver input): : Prior
fR1 = Receiwver mark frequency A nan
i oaciva
frR2 = Recsiver space frequency .% ransn
fRQ = Recsiver carrier or center frequancy s 1S rece
H 10 trar
; il gate 1
Normally, the mark and space frequencies are ~hosen otLe addres
near the 00p0si te edges of the recaive- or transmit-band. and||
the carrier frequency is chosen to be at the center of thq - Dual-
corresponding band. -
- As an
When activated by the enable/disable control, the three-stateé . throug,
transmitter generates either the FSK mark/scace frequen- || haif.ba
cies, fT1 and fT2. or the carrier frequency, fTQ. The carrier }| mode,
frequency is activated by the carrier control input, and can || frequer
override the input data. for the
: 1 S21s of
The three-stats recaiver orovides two outputs: A Binary gatd §} thesam
output, when activated by the input mark /space frequencies; §| Cthanne!
frR1 and fR9. and a logic signal, to control or engble the
transmitter when the receive-carrier frzquency, fro, i§ Dual-C
present. As an option, it may have a dusl-mode operation Ag an
capability which can provide serial data outouts for half< h en o
, . . . . . . annel:
bandwidth deviations of the input signal, i.2., for FSK signals. Sigrial. |
comprised of center-to-mark or Center-to-space frequency Cente;-t<
shifts, The data outputs corresponding to this mode of “One of
operation are shown as outpurs, D1 and D7 of Figure 2. °1h~er, -
CIRCUIT OPERATION e "
N be o
The generalized three-state modem system of Figure 2 Ca"_ :XR-22(
operate in a multiplicity of modes. Sorme of these are out:
lined below: - 4 The xR
Veoy
Answerback Under CPU Control - . ¥ vides gin
The modem will be in a standby mode with the transmitte® § 20 be ke

disabled, and the receiver in a standby condition with its dat
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';zsuf disabled. It will be activated onty whan an interrogate
one 21 the recaiver center frequency, *Ry. 's transmitiad by
e control modem unit associated witn the CPU (see
Figurs 1). This tone is detected by tnz reszwver i1 activales
ne 11aNsItiter via its enable/disakiz contral, and instructs
¢ 0 a3l ILrOProCessor 10 Transit its status information
s 17 108l transmitter. This data is irans~itied as an FSK
gra! miade up of the transmit mark anc sgace frequencies
1 2ngd iT2. When the information ransmission is complete,
far w127 WNE nterrogate tons s discont nued, the entire
100N System again reverts back to its standby moge.

bt

eceive Under CPU. Control

p tr.gede of 00eration. the trane = itize renzing disabled,
Lihe receiver 1s at 11s standby "i10ge arim 11s 8218 output
jsab>d. Whaen the FSK data s sznt &y the CPU modam
ansmitter, at the mark/space fregueniizs, f4 and fRo.
e data cuTnuT Is enabled, and th: oe.cozd Dinary 2s128 18
g 1n1o the tocal microprocessor. Since ns centar receve-
equency, TR, iS NOT transmitiad, the 1ransinitier remains
sabled.

riority-Transmit Request

an emergency situation, the iccal ransm.tiar can be
tiveted Dy 115 carrier-control Input, wiih causes 1t 10
ansmut a tone, 70, at 1ts center frequency. When this one
recetved by the CPU, it will be treated as 5 priority request
£10 transmit information, the CPU will immediataly interro-
3te the corresponding local modem™ by sending out IS
ddress tone at frequency, RO

—~

an option, the recetver can provide senal cata outputs,
tthrough separate termuinals, Dy and Dy of Figure 2, for
AM-bandwidth deviations of the input FSK signais. In this
» ode. the inout data will be in the form. i center-to-mark
Tequency shifis for one channel, ang center-10-soace shifis
" the other. This mode of operation allows 1wo separate
s of gaia or control instructions 1c be transmiited within
““-‘Same channel bandwidih, provided that unty one of these
ennels is used at any one time,

Qual-Channel Transmit

5‘3" option, the transmitter can alsg trans™it two separate

¢ c’Uﬂnels, using half-bandwidth deviations of the transmit
: 3L In this case, the outgoing data will be encoded with
er-10-mark transitions of the transmitter frequency in

sre L8 m'e:‘f}_:he chann.elst, and center-to-space tran.sitions in the
‘&‘ F owever, simitar 1o the case of the receiver, only one

B ¢ . O'her, and not both, of these ha!f-bandwidth channels

% | ™' % on at a given time.

,‘.‘x

‘TR2207 As A Three-State FSK Transmitter
ho .
Ve XR-2207 is a monolithic voltage-controlled oscillator
" ).cnrcuit with excellent temperature stability. It pro-

# tin‘ S‘rm{naneous triangle and square wave outputs, and

s | keyed 1o any one of four preprogrammed frequencies

by means of external logic signals. These four discrete
trequencies are preprogrammed by the choice of four ex-
ternal timing resistors.

Figure 3 shows a functional block diagram of the XR-2207
monolithic FSK generator chip. The circuit s comorised of
four functional blocks" A variaole-frequency osciilator which
generates the basic periodic waveforms; four turrent swiiches
aciuatea by binary keying .nouts, and butfer amplitiers for
both the triangle and sguare wave ouicuts. The internal
turrent switches transfer the oscilator current 10 any of
four external timing resistors, 1o produce four discrete
frequencies which are selected according 1o the binary logic
levels at the keying terininals.

vee 8ias .
G
10' "
l ! TRIANGLE
WAVE
ol outeut
TIMING
CAPACITOR ™ 3 O
1 7 SOUARE
WAVE
- ouTPYT
8
o
:'::,:; o T CURRENT "
Aods ) O SWITCHES
)
i
N —
: H "
t 1 t
N4 |
“E:;':QGRS ] GROUND VEE
Re [R3) R [R2
vee |
Figure 3. Functional Diagram of XR-2207 Monolithic

FSK Generator.

The frequency of oscillation 1s set by an external urming
capacitor, and by the combination of one or more of the
exiernal timing resistors, R1 through R4. The keving ternu-
nals switch these external resistors in and out of the circuit
and thus control the operating frequency. Table 1 shows the
four discrete frequencies which can be obtained as a function

TABLE 1.
Output Frequency of the XR-2207
as a Function of the Keying Logic.

Logic Level Active Output
Timing
Pin8| Pin9 Resistor Frequency
. 1
L L Pin 6 TR -
o}
L H Pins 6 and 7 ! + L
CoR CoR2
1
H L Pin 5 _C_R3
o}
H B Pins 4 and 5 L + 1
. CoR3  CoRg4

(*Frequency in Hz, R in Ohms and C in Farads.)
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Figure 4. Three-State FSK Transmitter using the XR-2207. 3
oi ?au:!ogic states 3t Pin 8 and 9. It should be noted that the With the axternal 'ogic cirf:[utry shown in Figure 4, zarrier-
‘rzgusncy is inversely orooortional 1o the timing resistor conzrol can overrize both the enable/disadle or e FSK datag ¥
73 d to tne acuvated timing pin. For example, 1f only inputs. A detailed truth-table of the circuit outputs 1s givenri Fl+ T
=72 of the timing pins, say Pin 5, 1s activated and its associ- in Table 2, for various statss of the.three conirol Inputs. ;. FSK
3122 resistor, R3, is left open<ircuited (i.e., R3 =) the 5‘ $ 32
osz.iator will be keyed OFF since this corresponds to 3 TABLE 2. H { I
¢zr3-feaquancy siate. Three-State Transmitter Operating Modes 1 4 ="
as a Function of Control Inputs Th..
Flgure 4 snows the recommended circuit connection of the . k ST
AR-2207. far its operation as a three-state-FSK transmitter. Control Trans- Trans- % AR
Tne mrse resistors, R, R and Ra, are used 1o set the three Input Level | Level | Mitter Mitter k
scresg frequencies 10 Be transmitted in accordance with the States at at Qutput Operating g il
framency exprassions given in Table 1, where A|B |C|Ping | Pin9 | Frequency |Mode . i
- Bl 2 sk
L | L Lzt e H OFF Trans-  Bikd~.. .
fri= bofrp=  bow 1 ogrpl L .
CoR1 CoRy  CpRo CoRa HiL L L H OFF mitter Off | Kl = -
e
LiHL L L T4 Transmit |. § o
T svxad ne noted that Pin S s left onen circuited (ie., b -
2= = =, Tn.s atiows the Circudt [0 Le keyed OFF, or dis- HIHIL | H L fr Data : » .
32722.By 2echvang 3 Nigh-10gic 31312 1o Pin 8. and & fow-togic LIiL | HIH H fro Transmit et
$3z 70 Pa 3 15ee Table 1), ~ :
=D > LiH|IH|H H fTo Carrier >
HIH [H|H H o only ’

The funct ons of the three control terminais can be describeg
28 follows

®

a. FSK Data Input: The serial binary data is applied 1o
this terrunal. With the carrier control at low- and
znabia/disable control at high-state, the binary data
Causes the transmitter 10 generate the mark and space
frequencies, fT1 and fr2.

b. Enable/Disable Control: 'When this input is at fow-state,
the transmitier is disabled.
¢. Carrier-Control: When this terminal is at high-state,

the transmitler generates a continuous tone at fre-
cuency. fTQ.

XR-2211 As A Three-State Receiver

The XR-2211 is a monolithic FSK demodulator which oper-
ates on the chase-locked looo principle. In addition to the
basic PLL system, the monolithic chip alsc contains 3
quadrature-detector circuit which produces a lagic signal
when a carrier signal, or tone, is present within the capture
range of the PLL. A simplified functional block diagram of .
the circuit is shown in Figure 5. *

o
¥

Basic Bi-State Operation

The basic operaticn of the XR-2211 , in conventional bi-staté - i
modems, is described in detail in Exar’s Application Note..;l i
- -AN-01. 1t will be briefly reviewed below.
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- _XR-220

”Thg XR-2206 is a monolithic function generator inte-
r2122 Circuit capable of Producing high quality sine,
scuere, triangle, ramp, and puise waveforms of high
nd gicuracy. The output waveformg canbe both a
“a g an2 frequency modulated by an external voltage. F
i 002ration can be selected externally over

$Hz 10 more than 1 MHz.

-stability
mplitude
requency
arange of 0.01

EThe circuit is ideally suited for communications
3,

. instru-
. Frentation, and function generator applications requiring
sinusoidal tone, AM, FM, or FSK generation. It has a typical

ternal control voltage, having 3 very small affect on
Eow-Sine Wave Distortion 5%, Typical
xceilent Temperature Stability 20 ppm/°C. Typical
ide Sweep Range 2000:1, Typical

0.01%V, Typical
near Amplitude Modulation -

ge | L Compatible FSK Controls

10V 10 26V
1% 10 99%

eorm Generation
ep Generation
FM Generation

®r Supoly

: . 26V
L. '®r Dissipation 750 mw
. 2t€ Above 25°C 5 mwW/°C

iming Current 6 mA

f”age Temperature -65°C to +150°C

FUNCTIONAL BLOCK DIAGRAM

W
AM
eut | 1 16
S‘Y)MMETRY
‘ AD,.
~~OR
outePuT | 2 115
MULTIPLIER
MULT ouT § 3 ' glr:)% 114
SHAPER WAVEFORM
AD,).
Ve | 4 13
E_ 5 - 12| Grouno
TIMING
CAPACITOR
‘ SYNC
6 I 11] Burhur
7 ol 10| 8yPass
RESISTORS
ISTOR CURRENT 1
FSK
8 |1 switcHes 9| ferur

ORDERING INFORMATION

Part Number Package Operating Temperature
XR-2206M Ceramic -55°C 10 +125°C
XR-2206N Ceramic 0°C to +70°C
XR-2206P Plastic 0°C to +70°C
XR-2206CN Ceramic 0°C o +70°C
XR-2206CP Plastic C°C 10 +70°C

SYSTEM DESCRIPTION

The XR-2206 is comprised of four functional blocks; a
voltage-controlied oscillator (VCO), an analog multiplier
and sine-shaper; a unity gain buffer amplifier; and a set
of current switches.

The VCO actually produces an output frequency porpor-
tional to an input current, which is produced by a resistor
from the timing terminals to ground. The current switches
route one of the timing pins current to the VCQO controlled
by an FSK input pin, to produce an output frequency. With
two timing pins, two discrete output frequencies can be
independently produced for FSK Generation Applications.
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Figure 9:  Circuit Connection for Frequency Sweep.
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Figure 10: Circuit for Sine Wave Generation without Figure 12: Sinusoidal FSK Generator.
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Choice of R3.)
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frequency-Shift Keying:

The XR-2206 can be operated with two separate timing
resistors, Ry and Ry, connected to the timing Pin 7 and 8.
respectively, as shown in Figure 12, Depending on the
polarity ot the logic signal at Pin 9, either one or the other
of these timing resistors is activated. 1t Pin 9 is open-
circuited or connected 10 a bias voliage 22V, only Ry is
aciivated. Similarly, if the voltage level at Pin G is <1V,
only Ry is activated. Thus, the output frequency can be
~eyed between two levels, fy and f2, as.

f1 = 1/R1Cang Tp = 1’??2C

For split-supply operation, the keying voitage 31 Pin Q is
referenced 1o V™,

Output DC Leve! Control:

The dc level at the output (Pin 2} is approximately the
same as the dc bias at Pin 3. In FAigures 10,11 and 12, Pin 3
is biased midway between V* and ground, 10 give an
output dc level of =V 1/,

APPLICATIONS INFORMATION

Sine Wave Generation

Without External Adjustment:

Figure 10 shows the circuit connection for generating a
Sinusoidal output from the XR-2206. The potentiometer,
Ry at Pin 7, provides the desired frequency tuning. The
maximum output swing is greater than V*/2. and the
Wyoical distortion (THD) is <2.5%. If lower sine wave
distortion is desired, additional adjustments can be provided
3 described in the following section.

The circuit of Figure 10 can be converted 1o splitsupply
Operation, simply by replacing all ground connections with
V= For split-supply operation, R3 can be directly connected
to ground.

With External Adjustment: e

The harmonic content of sinusoidal ouiput can be reduced
10 =0.5% by aaditional adjusiments as shown in Figure 11.
The potentiometer, Ra. adjusts the sine-shaping resistor,
and Rg provides the fine agjustment for the waveform
symmetry. The adjustment procedure is as follows:

1. Set Rg at midpoint, and adjust Ry for minimum
distortion. -

2. Wit Ry set as above, adjust Ry 1o further reduce
distortion.

Triangle Wave Generation

The circuits of Figures 10 and 11 can be converted to
triangle wave generation, by simply open-circuiting Pin 13
and 14 (i.e.. Sy open). Amplitude of the trianale is approxi-
mately twice the sine wave output.

FSK Generation

Figure 12 snows the circuit connection for sinusoidal FSK
signal operation. Mark and sBace Trequencies can be inde-
pendently adjusted, by the choice of timing resistors, R
and Rz; the output is phase-continuous during transitions.
The keying signal is applied 0 Pin 9. The circuit can be
converted 1o solit-supply operation by simply replacing
ground with V=,

Pulse and Ramp Generation

Figure 13 shows the circuit for pulse and ramp wavetorm
generation In this mode of operation, the FSK keying ter-
ming! (Pin 9) is shorted 10 the square-wave output {Pin 11),
and the circuit automatically frequency-shift keys itself
between two separate frequencies during the positivegoing
and negative-going output waveforms. The pulse width and
duty cycle can be adjusted from 1% to 99%, by the choice
of Ry and Ry, The values of Ry and Ry should be in the
range of 1 k2 to 2 MQ.

= e

206
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/*sunsuamiuftudex/
#include <dos.h>
finclude <stdio.h>
fftinclude <string.h>
#include <conio.h>

#include <stdlib.h>

unsigned int filesize();

void sport(),send_file(),send_file name();

void get_file_name(),port_init();

void baud_rate(),parity(),stopbit(),changebit();
void blank(),port(),scr(),scrl();

int wait();

int codetr;

int PORT;

int bbaud,bparity,bstop;

main()

/* Set parameter to transmit */
clrscr();

scrl();

ser();

changebit();

clrser();

/* Begin tranfer file for sender */
printf(“File transfer program in operation. To abort,Press any key.\n");

port_init(PORT,codetr);

.J\
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send_file();
}
/* Send the specified file. */
void send_file()
{
FILE *fp;

char ch;

char fname[14)];

(@

union {

char c[2];
unsigned int count;

} ent;

send_file_name();
printf("\nTransmitting file name : %s",fname);

remove (fname) ;

(]

if(l(fp=fopen(ﬁname,“rb"))) {
printf(“Cannot open input file\n");
printf("Transmission abort\n");
Sport (PORT, '@');

exit(l);

/* get file length */

®

i Sport{PORT,"'.'); /* acknowledge */
cnt.c[0] = rport(PORT);
Sport(PORT,"'.'); /* acknowledge */
cnt.c[1l] = rport(PORT);

SpOrt(PORT,*.'); /* acknowledge */

¢
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tor(; cut.count; cut.count--) |
ch = rport(PORT);
putc(ch, fp);
if(ferror(fp)) f{
printf("error writing file");
exit(l);
]
Sport(PORT,'."'); /* acknowledge */
J

fclose(fp);

/* send the file name */
void send_file_name(f)
char *f;
{
printf("Transmitter waiting...\n");
do f
Sport (PORT, *?');
} while(1kbhit() && !(check_stat(PORT)&256));
if(kbhit()) {
getch();
exit(l);
]
wait (PORT); /* wait for receiver to acknowledge */

printf("sending %s\n\n",f);

/* actually send the name */

while(*f) {
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Sport (PORT, *f++);
wait (PORT); /* wait for receiver to ackinowledge */

!

Sport (PORT, '\0'); /* null terminator */

/* wait for a response. x/

/*---Return 0 : no error, Return 1 : error---x/

int wait(port)
int port;
{
if(rport(port)i='.") {
printf(“communication error\n");
printf("Retransmission\n");
return(l); 7}
if(rport(port)=='@"') {
printf("\n~Cannot creat output file at receiver");
return(l);}

return(0);

/* send the character out the serial port */
void sport(port,c)ﬁ

int port; /* i/o port */

char ¢; /* character to send x/

{

union REGS r;

r.x.dx = port; /* serial port */
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r.h.al"

c; /* char to send */

r.h.ah = 1; /* send character function */
int86(0x14,4&r,&r);
if(r.h.ah &128) {

printf("Send error detected in serial port\n ");

exit(l);

/* check the status of serial port */
check_stat(port)

int port; /* i/o port */

(

union REGS r;

r.x.dx = port; /* serial port */

r.h.ah 3{ /* read status */

it

int86(0x14,&r,&r);

return r.x.ax;

/* Initallize the port */
void port_init(port,code)
int port; '
unsigned char code;

{

union REGS r;

r.x.dx = port; /* serial port */
r.h.ah = 0; /* initialize port function */
r.h.al = code; /* initialization code */
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int86(0x14,&r,&r);

}

void scr()

{ char num;

gotoxy(10,3);

printf("\n"~

printf("\n
printf("\n
printf("\n
printf("\n
printf("\n

printf("\n

17717111111

APlease enter number to select choice &");

f 1. Com port a");
A 2. Baud rate n");
fi 3. Parity f");
A 4, Stop bit f");

5277777771771

num=getch();

switch(num)

{

case 'l1':
break;
case '2':
break;
case '3':
break;
case '4':
break;

}

}

void scrl()

{

port();

baud_rate();

parity();

stopbit();

gotoxy(65,3);
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printf("\n ﬂoooooooooooooooooood"):

printf("\n # Com port w');
printf("\n # Baud rate W);
printf(“\n W Parity u");
printf("\n ’ W Stop bit W),
printf(“\n ' 1000000000000000000ON") ;

]
void port()

{ char chb;

gotoxy(25,15);
printf( "\fl"]']'J’l']’n'J'l')'l')']’l’l'l'l'J'l’l')']')'l')1')']'1')1']')1']')')1')1'111") :
printf("\na Com Port n");
printf("\nn A) COM1 B) COM2 : n"');
printf( "\HU'J’J']')'J'J']')T)'J'J’J'J')’l‘)’J'J'l')'l')11’]1171')']7')1')711')1") H
chb=getch();
chb=tolower (chb);
do|{
switch(chb)
{
case 'a':{ PORT=0;

gotoxy(56,5);

printf("COM1");

break;

case ‘'b':{PORT=1;
gotoxy(56,5);
printf("coM2");

break;
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default : { chb=getch();
chb=tolower (chb);
} }
Iwhile( chb !='a'&& chb I='b");
blank();
scr();
]
void baud_rate()
{ char chb;
gotoxy(25,15);
printf( "\ﬁ’)1']111']’]1’)')1']']’)’)’]1’]’)']1']')')']’l'l’]’l')']’]'ﬂ'l'l']']']’m") 5
printf("\nea Baud Rate n");
printf("\nsa A) 9600 B) 4800 C) 2400 D)1200 n");
printf( "\nﬂ'l')']']')']'J'lTJ')"J')'J']'J’)']']')']'J'J')'J']'J')’J;J']’J"J’]’I’]'J'l')']’]'f) ;
chb=getch();
chb=tolower(chb);
do{
switch(chb)
{
case 'a':{ bbaud=224;
gotoxy(56,6);
printf("9600");

break;

case 'b':({bbaud=192;
gotoxy(56,6);

printf("4800");

break;
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case ‘'c': [bbaud=160;
gotoxy(56,6);
printf("2400");

break;

case 'd': (bbaud=128;
gotoxy(56,6);
printf("1200");

break;

default : [ chb=getch();
chb=tolower(chb);
| ]
Iwhile( chb !='a'&& chb !='b' && chb !='c' && chb 1='d');
blank();
scr();
I
void parity()
{ char chp;
gotoxy(25,15);
printf ("\I‘l')’)1')1’)’)']']')’l')'l’n')’l']’1’]’1’]'l’l‘)’l')’)’l‘]']’l’l’l']’l'l’l’l')'m") H
printf("\na Parity Bit A"');
printf("\na A) No parity B) 0dd C) Even a"');
printf("\nm'n’l'n'rn'n1'n‘n1‘1111111111‘111‘:'n'nﬂ’rn‘i") ;
chp=getth();
chp=tolower(chp);
do{

switch(chp)
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{
case 'a':{ bparity=0;
gotoxy(56,7);
printf("No“);
break;
!
case 'b':{ bparity=8;
gotoxy(56,7);
printf("odd");
break;
}
case 'c':{ bparity=24;
gotoxy(56,7);
printf("Even");
break;
}
default : { chp=getch();

chp=tolower (chp);

fwhile( chp !='a' && chp !='b'&& chp l='¢c');

blank();
scr();
!
void stopbit()
{char chs;

gotoxy(25,15);

printf("\ﬁ11111111111111111111111111111111111111111u");

printf("\na Stop Bit

”ll) ;

rey
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printt("\n#a A) 2 Stop bit B) 1 Stop bit R");

printf("\nu11111111111111171111111111111111111111111"):
chs=getch();
chs=tolower(chs);
do |
switch(chs) {
case 'a': { bstop=6;
gotoxy(56,8);
printf("é");
break;
]
case 'b': [ bstop=2;
gotoxy(56,8);
printf("1");
break;
}
default :{ chs=getch();

chs=tolower(chs);

}
} while(chs !='a' && chs !='b' );
blank();
ser();
]
void blank()
{
gotoxy(25,15);
printf("\ﬁ11111111111111111111111111111111111111?11u“);

printf("\na 8");
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printf("\na f");
printf( "\nLl'J’J'l'TJ'J'JT)’J’l'l’J’)']’l’l’)']')']'J’)')’J']'T)’)')'J')']']')’l']']'l'ﬂ") :
]

void changebit()

(

codetr=bbaud+bparity+bstop;"
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/* Wiunuamiudiuy */
#include <dos.h>
#include <stdio.h>
#include <string.h>

flinclude <stdlib.h>

unsigned int filesize();
void sport(),send_file(),rec_file(),send_file_name();
void get_file name(),port_init();
void baud_rate(),parity(),stopbit(),changebit();
void blank(),port(),secr(),scrl();
int wait();
int code;
int PORT;
int bbaud,bparity,bstop;
main()
{
/* set parameter to transmit */
clrser();
scrl();
ser();
changebit();
clrser();
/* Begin transfer file for sender */
gotoxy(25,10);
printf("\nFile transfer program in operation. To abort, Press any key.\
port_init (PORT, code);

rec_file();
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/* Receive a file. */

void rec_file()

{

FILE *fp;
char ch;
char fname[14];
union {
char c[2];
unsigned int count;

} cnt;

get_file_name(fname); /* get the file name */

printf(“receiving file %s\n",fname);
remove (fname) ;
if(!(fp=fopen(fname,"wb"))) {
printf("Cannot open output file\n"):
printf("Transmission abort”):
sport(PORT,'@"');
exit(1l);
]
/* get file length */
sport (PORT,'.'); /* acknowledge */
cnt.c[0] = rport(PORT);
sport (PORT,'.');: /% acknbwledge */
cnt.cll] = rport(PORT);

sport(PORT,'."'); /* acknowledge */

for(; cnt.count; cnt.count--) |

ch = rport(PORT);
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putc(ch, fp);

if(ferror(fp)) {

printf("Error writing file");

exit(l);

Sport(PORT,'.'); /* acknovledge */

}
fclose(fp);

/* receive the file name */

void get_file name(f)

char *f;

{

printf("Receiver waiting...\n");

while(rport(PORT)!='?‘);

sport (PORT,

.'): /* acknowledge */

while( (*f=rport(PORT))) {

if(*f1="2') {

f++;

’

Sport (PORT, '.'); /* acknowledge */

}

/* wait for a response. */

/*——~ Return 0

int wait(port)
int port;

{

: Do error,Return 1 : error ---*/
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if(rport(port)i='."') {
printf(“Communication error\n");
printf("Retransmission");
return(l);
|
return(0);
!
/* Read a character from a port */
rport(port)
int port; /* i/o port */
{
union REGS r;
/* wait for a character */
while(!(check_stat(PORT) &256)) /* test line status (data ready) */
if(kbhit()) { /* abort on keypress */
getch():‘

exit(l);

r.x.dx = port; /* serial port */

r.h.ah = 2; /* read character funtion */
int86(0x14,&r,&r);
if(r.h.ah &128)

printf("\n- Read error detected in serial port");

return r.h.al;

]

/* check the status of serial port */

check_stat(port)

int port; /* i/o port */

{

union REGS r;
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r.x.dx

r.h.ah

port; /* serial port */

3; /* read status */

int86(0x14,&r,&r);

return r.x.ax;

}

/* Initallize the port */

void port_init(port,code)

int port;
int code;

{

union REGS r;

r.x.dx
r.h.ah

r.h.al

port; /* serial port */
0; /* initialize port function */

code; /* initialization code */

int86(0x14,&r,&r);

}

void ser()

{ char num;

gotoxy(10,3);

printf(“\n'1111111111111111111111111111011111111u");

printf("\n
printf("\n
printf("\n
printf("\n

printf("\n

fPlease enter number to select choice "),

fl

1.

2.

3.

4.

Com port
Baud rate
Parity

Stop bit

all);
nll)’.
nll)‘.

nll) ’.

printf("\n HI11I7171171771717177771777171717171171717717170171 70110

num=getch();

switch(num)

{

case 'l':

port();
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case '2': baud_rate();

case '3': parity();
break;

case '4': stopbit();
break;

}

]

void serl()

{ gotoxy(65,3);

printf("\n N0000000000000000000H") ;

printf("\n # Com port w');
printf("\n # Baud rate W)
printf("\n W Parity H"');
printf("\n W Stop bit u'};
printf("\n N10000000000000000000N" ) ;

]
void port()

{ char chb;

gotoxy(25,15);

printf("\i717777771777177777177717177717177177171777177177171771770) §

printf(“\na Com Port R");
printf("\na A) COM1 B) COM2 ")
printf("\n#1172721717177771777777177777717177777171771717171797171Y)

chb=getch();

chb=tolower(chb);

do{
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switch(chb)

{

case 'a':{ PORT=0;
gotoxy(56,5);
printf(“COM1");

break;

case 'b':{ PORT=1;
gotoxy(56,5);
printf ("COM2*);

break;

default : { chb=getch();
chb=tolower(chb);
} }
Iwhile( chb !='a'&& chb 1='b');
blank();
scr();
}
void baud_rate()
{ char chb;
gotoxy(25,15);
printf("\r‘h111')111111111’11111111')111111111111111’)1111") H
printf("\na Baud Rate n");
printf("\na a) 9600 B) 4800 <) 2400 D)1200 a");
printf("\nu11111111111111111111111111111111111111111");
chb=getch();
chb=tolower (chb);

do{
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switch(chb)

{

case 'a':{ bbaud=224;
gotoxy(56,6);
printf("9600"),;

break;

case 'b':{bbaud=l92;
gotoxy(56,6);
printf("4800");

break;

case ‘'¢': {bbaud=160;
gotoxy(56,6) ;
printf("2400");

break;

case '4': {bbaud=128;
gotoxy(56,6);
printf(“1200"),;
break;

}

default : | chb=getch();
chb=tolower(chb);
}

}while( chb I='a'&& chp 1=
blank();

ser();

'b' && chb I='c" &&

chb i='q');
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void parity()

[ char chp;

gotoxy(25,15);
printf("\ﬁ11131111111111111117111117111111111111711u"):
printf("\na Parity Bit #");
printf("\na A) No parity B) 0dd C) Even n");

printf(”\nu1111111111111171111111111111111111111111?");
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chp=getch();
chp=tolower(chp):
dof
switch(chp)
{
case 'a':{ bparity=0;
gotoxy(56,7);
printf("No");
break; .
}
case 'b':{ bparity=8;
gotoxy(56,17);
printf("0dd");
break;
}
case 'c':{ bparity=24:
gotoxy(56,7);
printf("Even");
break;

]

default : { chp=getch();

chp=tolower (chp);
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Iwhile( chp !='a' && chp !='b'&& chp !='c');
blank();
scr();
}
void stopbit()
{char chs;
gotoxy(25,15);
printf(*\1721777777771771777177177777171717171717177177171771717077WY)
printf("\na Stop Bit n");
printf(“\na A) 2 Stop bit B) 1 Stop bit 8");
printf("\n#2177727777717171717777177177771717717171717171721791717977) ¢
chs=getch();
chs=tolower(chs);
do |
switch(chs) {
case 'a': { bstop=6;
gotoxy(56,8);
printf("2");
break;
}
case 'b': { bstop=2;
gotoxy(56,8);
printf("1");
break;
}
default :{ chs=getch();

chs=tolower(chs);
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I while(chs 1='a' && chs {='b" ):
blank();
scr();

I

void blank()

l
gotoxy(25,15);
printf("\ﬁ11117111111111117111111111111111111111117u");
printf("\na A");
printf{"\na n");
printf("\n811111111111111117171111711113111111111111“);

]

void changebit()

{

code=bbaud+pparity+bstop;
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