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ABSTRACT
This project presents about designing and principle of wireless modem composed of
two important parts ; hardware and software. Hardware compose of an interface which is used
to connect between computer and wireless modem , digital to FSK analog signal converter
\;\uigildc\- XR-2206 , FSK analog signal to digital converter used IC XR-2211 and 144
MHz radio frequency transmitter and receiver. For software part, it can transmit data in both
Chat mode apd File mode. Data compression function is an advantage which make the

communication more efficience.
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1,200 Unsadwifils niswandyginldinafinzeeluananmsage Aa @AM Fudedaya
Wwuu  Full  Duplex 1diuaisinsdwrinSomensola v.22 bis 1Wuwiasgusasluinann
G mnanefiaziannunud v.22

- v.23 Whanasgudiadedunasgu V.22 uniudedoyaluuuy Haif Duplex Aodl
A3 1,200 Tnsedudi wieampnnenns 600 Srnaeiuf 1dinafAntsuan
Syyaniuuy FSK d@nnsonaldnuaneinsinnls

- v.26 Wiinmsgvzasluanaonssuuuldse 4 wdu (4 wires) Sudetayaluuuy
Full Duplex 1dinaRiansnandtyyineiin Pk fanmilunssudetoys 2,400 Tnse
wfiasnhaeldnvaslnsdwilaily

- v.26 bis Wunnsgumiloniv v.26 usdmduldnuaisinsdwdiunu fanw
Falunsdudedayadi 2,400 Gindeiurit wioanrGIaeNd 1,200 nssiufild n1s
Fudedagauuuy Half Duplex T8inafiantsuandygyinuwuy PSK
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- v.27 Wuinaspmdmivluinanng 4,800 dnseiunfinldnuaionsoriniu
AR INIHANT Y UuIUY PSK Sudedoyaluuuy Ful Duplex 18 #Anmi5h 4,800
ﬁnsia":mﬁz’foﬁa‘htﬂum'lNL"?’Jn'rs%’Udoﬁ'aHafjoﬁ;qmaomﬂﬁﬂmwﬂuﬁ'rgty'lmuuu PSK

- V.27 bis AREAUNIRSIIMUUY V.27 usiiudedoyafi 4,800 dnsaiunfi niaan
ANNGIN0NT 2,400 SnaatunAld 138 m3uaensonuy 4 wires ity NSHANT YN
Aiflwuuy PsK @ransnsudetanalavioluuuy Full Duplex uas Half Duplex

- v.27 ter Wwinasgmlminmga 4,800 ndeiund weanmmdrenad
2,400 UnaoIwfiladmivldnvaolnsimd nsfudesanaiiuuuy Haif Duplx i 19
IMARANSHANT YUY TR PSK

- v.29 dmluiasgmealuananmuigoldnuaensiuuy 4 wires 1yniunsiy
desayaldlens Fun Duplex WAz Half Duplex mmsnsuawaua‘lmmum 9,600 Unmaiuif
n3eanANMIa0NIA 7,200 Snsetuif uaz 4,800 Tnsadwif AanuEr 9,600 Tnse
Wi azldinafiansuandyginuuy gam

- v.32 winasguladnanudigedmivldnuanelnsimd aunsniudetoyals

AN 9,600 TnAetwfi Tuuuu Full Duplex w38 amamI0nT 4,800 TnAe
-3 v JU - ot )

TWWlE wmsgn V.82 afldnmduaiensiuuy 2 wires 1asnme 1dinaAtAnisuan
dryyonuuuy QAM MaNANHNISY 9,600 uaz 4,800 Tnmeiuif

2.3 inAliANITHBRLANA Y UIURIREA

mﬂﬁﬂmma@mﬂﬁm(ywmﬁ%maaﬁwﬁumnhﬂwﬁuﬁa Frequency Shift Keying
(FSK) ,Phase Shift Keying (PSK) wuaz Quadrature Amplitude Modulation (QAM) NISNBQLAN
WUY Frequency Shift Keying lalulmfinanmswin Tasunu <0 waz 17 gauaniseiu
nsuandyImuuy FsK Anldiulaananndseinm 300 9 1200 SneaSuidi nns
NARTY I FSK 11 ansn1sdeiayadinisnazinduvsaamianasogufl 2.11

ﬁﬂn%’umsuauﬁ'{ummuuu Phase Shift Keying (PSK)1iu 18mannsuny -0 uaz 1-
mﬂn'mﬂaUuuﬂawuvawdoaryry']mhmUdo(Phase) IULsIBIRMUAIN 0" UNUAIERN
sewisoiuly uaz 1 “unusenndsuluanniin 180 sedn 0Ws1deaya 0101 US89
pivlumodeazniudogui 212

NISRANTYYIULUY PSK fra"m'umsdoin’aga(ait Rate) stflAnganindmnsinsiden
wUaswpedtyeyIu (Baud Rate) 18 AaSagogmiild PSK Ao 9600 Tndeduift Beidnswaen
wasAynAioa: 22,5 pomn MSWABMIURIAINN 22.5 BaAnil wuiieenninlvioya
Anvsfiawanegiane  dmnnndeldom sk A 4800 Snredund
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One: /\/\/\/\/\/\

f,}f"’\1 0 1 0 0 1 1 0 1 0 1 1

+ Start et

Digital: W l l bit I.dle
11005 —] f— line

Analog: VAV AT TAVAVAVAVAVITTIVAVATITATITAVAVAW

Digital

~woXI

I | | I l ,
1 ] 1 0 1 0
| I | I
180° phase
shift

180° phase
shift

JUN 2.12 UARINISNBGLANAYY MUY Phase Shift Keying

INARANTIINBRLAYILUY Quadrature Amplitude Modulation (QAM) L?Jum'mﬂuﬁ'rytg'lm
AlananmsiFowmauazeninraedyginrvginly  dmivldfubuinaradige fadld
mswfsuraissedrad g deneziidntooinly vinbiiindofiawanldine dildnns
WiswauaztnarasdygIuAreniazagineiuwiniy  Unafifldtuagaziiasey
8 auszywintesdyg s 4 s:eu 1dunusoys 16 anwme Folunilognadues
dnsndetanaldnsis: 4 In anmdilunsiudetayaras QAM Bgfi 9600 Tndeiwid
TaeldAnuiininz 2400 Hz
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2.4 n'ﬁﬁ'aa'ﬁﬁ'agamummg'lu RS-232C

AIBNWS RS UMK "Recommended Standard”, 232 UNUNNIELAZYBINIATTIHAIN
§nws ¢ uanalwidn sasgmlasunisudlefing

ANNIATIM RS-232-C Tignafindilae E1A 1dnanafonisdeanstoyasening Data
Terminal Equipment (DTE) and Data Communication Equipment (DCE) usiaquusaga DCE
IZUNU Data Circuit Terminating Equipment

gunsci DTE : fdnuwnzdseluil

“ &

1. WugunsalUsznavsaesiaedoya (Data Source) w3nsa3Udaya (Data Link)
a & & o o~ v v .
wioWunsmadeuaziuioyails
2. \Wugunsainivsznaumeleigugiinsalufi Control Logic, Buffer store uazgunsal
[ 4 ﬂ' ar S 1 S ﬂ. ) ( hIl
Input WAz Output I1MIUNTIRMIBAINNINALE niasNATBIRENRIRB ST UM AlA

- o ’ o . ' & e § Ve a 1 e Qv a
Qﬂﬂﬁm DCE : qﬂﬂsmﬂ“ﬁonﬂuﬂ’]ﬁﬂ’]\’quﬂ’]\j g ﬂﬂ’ﬂﬂlﬂﬂn’lilﬁaumaﬂ'ﬂ'ﬁn’]ﬁlﬁaN

roaseralUuasgiinisiiansa wenINRlgiUAendnvusondyyine  uazasI0sHA
sy andutusasldlunisfedistoyasenite DTE uar DCE lny DCE analuduladiu
wilszamanfimasnsalanla

i ldnsgiu Rs-232¢ lunsfaanstoyauuvaynsusinine DCE Ay DTE Tag
fnsnsdvdayaimualdagssvine  0-20,000 bitvsec unsUszgnaldnu  Rs-232cC
sasndigeganldnrses il 19.2 kbit/sec

mAsgIwRimMuaAnNeTassaalatldlunsierstoyaliliiu 50 e ud
trdagnaenandy 50 Wadlddusdanmuandonsesaoada  uazagludanlaignimus
Blusmsgm

dnunuznaemtesie (Connector) 289 RS-232C seninaimdamidasUauezlddose
wuy 25 113Usomsienadieds -7 fFaiSendn DB-25 MU 2.13

mslfomaldifes 22 aldlald 3 01 dygrnusazsiimifuanareiuesn
W - yiundudaimssudedayamliislddygrudios 8 fv o dwriufivedyyiafings
s liianld Wlasnniadwludygusudetoya uazdyYINAIUANTDIdD IRy
81999 (Secondary Channel) vnaidudansdnely uazurndulddmsvauiiavuisetioma

& o ' t a ad
wu Sealunafeluna
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Secondary Transmitted Data !(;:/ _?'Oiec”"e ngund
ransmitted Data

Transmit Clock ®15 e Received Dat
a

serondary Ruceived Doty * 16 qe Requent 1o Send
Recetve o - eal 1o Seeng
pew Clock ° 17 be Clear 10 Send
) Unassigned LB 6o “Data S
Secondary Request 10 Send ®19 ata Set Ready

Data Terminal Ready °20 7 Signal Ground

Signal Quality Detector 9] 8e Data Carrier Detect
Ring Indicator *20 o Reserved
Data Rate Selest 3 10 e ReserYed
External Clock 24 11e Unassigned
Unassigned ® 25 12 e Secondary Data Carrier Detect

w Secondary Clear to Send

U7 2.13 udmsanvmuzeeitanaiuy DB-25

aemdantdsudedayadmnnisldmofios 8 fv owdwriniuendass 25 1
o a o v w Xa o ]
TYRINUARIWTIIRINANUAIRAD 21T 1,2,3,4,5,6,7,8,20 uar 22 lagfinndi 1

(Protective Ground) #u dnazlaisnuTudpesaldonm Fomdedmamaeildifie o Wumhd
1OIFYYINLARLIEUAD

277 1 (Protective Ground)  WuawANTBIgUnsSol

-171i 2 (Transmitted Data) lddm3ivudedaya

-1 3 (Received Data) lddm3uivdaya
-2 4 (Request to Send) Wndygraureriinisdedaya
-31%1-5 (Clear to Send) Unudynuasusuinsndetayals

2111 6 (Data Set Ready) Wudyguaneitnadunsanfisziutaya

-3 7 (Signal Ground) tUnNs120(Ground) sy U UAS

Wumveniasvuazmidedafionuuda uasndand
. o [y o t e = &

viinsiudedoys  Tunsdldsaduluan  onilas

& e ' a & [ Y v W o
Wuawanin  Laumasssusedenulauds Taes

-1 8 (Data Carrier Detect)

Ay Iunaneg (Carrier)dofloinu
o . Y " e v o Y
-3 20 (Data Terminal Ready){Uudtyryiiuamainaadensantfiszdetoya
Wunwassununssinsmminissnisanimsidanse
vagefaslildod 22 flunisrinew

AMAaNU dmUNInAMIIRRAIENU 8 3 usnfina1ann wazuraduldiueu

-37% 22 (Ring Indicator)

dm8u
WAV i lddmdunsiudetayaresdasiauuy DB-25 Sandafisenn 2.3.4,

5,6,7,8,20 uaz 22 sniiunisaeldauunetuiazdensugnidu
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o (] = [
uUnn 3 ﬂ17111\1114218\3TNLﬂN1‘SH'\ﬂ

3.1 laseafremsouvastaanlsae
Tafnliane (WIRELESS MODEM) #idunnsdesnanstoyaseninenenfinnesdom
yana Tagldmanans (MEDIA) fluana Tagnisldaiuing
dn3udnunz(SPECIFCATION)zaslaanlsFegnimualineid
1.5ud988ya9INNBTMBUNIN(SERIAL PORT) 209RADNWIABS
2.msfnresznieludnlmnaaueina Tneldnfuingduanufidm 144 muz
3.nsNagLandyyIuAIRaaInAaNiamesdnsNegIanuuy FSK (FREQUENCY SHIFT
KEYING)
nsiemees AN T eRuwg R

[

9gUn 3.15,

iy
LS

TERM. TERM.
| MODULATOR |— TRANSMITTER RECEIVER |— DEMODULATOR +—

sUn 3.1 uanslaseadronisiomeaeliianlians

mngﬂnﬁanauﬁmma%doﬁ’agaﬁ%maammowas’navgnsu ToyanINAHIUBULAB SN
RS-232 issnnfayarasmendiunesianvaslulnatd wwim 12 harideunnseen
nsvieuneslaBresmmegiaines gt sudedygaludn o S 5 Tadaniugedos
Wisuwnzesliilaeldled  Mc-1480  niudyyinisneazwia 0-5 Tar @
naszwludgunscildendygindinealuaniaen Holdinada Fsk Taeldlefived
XR-2206 Ayqrufisaninendudyginewiaon MnudynIn FSK gmanndifoeRla
zgmi Ut uesHegIanneANGudadvenne A

dMSunAIusy L;‘ja%'uﬁ'ngtunmﬂawuﬁ%wqs‘l’ona"nmﬁq:dwmwsﬁuagta‘nmomw
i fecladygain FSK gwanafidossnnan wam iU NegLaRB LD
Wisudtyyruewiasn Fsk Iidudygrnsdneauin 0-5 lar Tneldlefived xr-2211
FyguAdneasinanadeimlofiued mMc1488  ewReudynrugilnaisouia 0-5
Tt Wilndyginlulvansoue 12 Taar ifadeudwmnfing Rs232 nnewaivey
nINEBIRENAIADIN WA SR Y
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3.2 N15%191UY092995BUIRRSINA
nsdvdayanAsnianesitilaanfifienldiuiulunisdedoyasenuininesn
. + L4 - d. - J Ll
Rs-232C Fnlunisdedoysuvueunsn lnuszauussauficediunesn rs-232 Hazaglu
v I v & o < . [ - o - [ - [ TR -~ ‘
szav £12 had aniumluanSednlvdseiisauUseszavusenn +12 Taavt Thagluszav
- o o~ o o o~ ad
TTL (0 - 5 Taan) Iufifisld led Mc1489 Tneszavusesuiidrsaledi
- vamUu 12 harl et Mc 1489 azldszauusesn o Taad
- mamUu -12 Taadl ik M 1489 azlaszauusesu 5 Taar
umsdefayaidanesn rs-232 Audunudnluiasipofouusoan lussav TIL
- " ) o~ 4 & [ ) v o
(0 - 5 Taard) Wagluszavusenn + 12 Thart Tuitiis e led mci14ss Tneszauuseaud
* - J
wealadn
& ¢ o [} 1 o o .4
- vanlu 0 Taarl il MC 1489 azlaszauuseanu 12 Taav
- vwanUu 5 Dari Liiedu MC 1489 azldszauusean -12 Taant

MC1489 v MC1488

N WM »D
A
X]
K
-
NWN T

U7 3.2 uamonsBuimafinaiuiAsssranfinnes
) o o oo e o
3.3 mswasudayyinAIRealdudyyIneuIasn FSK

TuAnlSmeilivinsaenuuuiuldlofiuel  xrR-2206 wvmifUSendygn
AdmaaUndtyqiuonIaen FSK
lassadmalunag XR-2206

lofwesd xr-2206 Wiululudfafoidumanmonines Frnuamnsolunsnds
AfugUlavi(sine) JUnBuT NG BN(triangle) BnFon(square) usnyi(ramp) TaTaodidanai
mum‘lumuimumnmmaUnfmain'[ﬂsmanmwimauanamanuaa WBNAINT BTN
‘laa_ XR-2206 mmuqu‘nmmta:mwn (AM 3o FM) uas Phase Shift or Frequency Shift
Keying EEPE

dm3u xr-2206 fogluunainaled 16 17 grnsnfaldiulWiRes (power supply)

- -3 -4 L 4 «a J ] -4 - dl
Aufed Aolud 10 fo 26 Davild wleowecldlWidsegludn 5 fv 13 Taarl muedi
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ROINARAYYINARUTIEN (sine) WHAT thdaasdgimiuaziiat 2.5% ladeldfinsusu

urourigsausulindafiss  0.5% lalauniseuantansesiimnsesanlaeidyyin
'é’ -} L4 - o o [ 4 ] - L

107 ngloiiasfiswingega 2 hari(nm.s.) uazfeniymBafiunudiindy 600 Tav

an —|XR-2206
weur [T] s T E]"s‘v?nmv
&,
oUTPUT ('2_:—@5_ MULTIPLIER —T‘_i’_‘
&ND
HuLT, ot [ ] SINE _E_m:ronn
SHAPER ADJ,
vee (€] By M
5 12} srounD
TIH’F: oo j oun
CAPAGITOR @osu"{:»%r
rmTﬁ'a__{I_l 10] evrass
RESISTORS = | current . FSK
8 switches @ INPUT

3UN 3.3 ugmsudenlaseddrounazdiuyas XR-2206

Un 3.3 udmoufenlmozunsuusiazdimias  XR-2206  waladAnrasdmiiae
V.C.0. (Voltage Control Oscillator) ZauievrnlZilunSiend  IvviAdselugiainesdivin
wifilumsiiewdynrnaiaearuia 0-5 haniludyagrnewiasnlsion 2 and Tae

WARZANINAUNUTBYA 1 uaz 0 9:1A2995A05UT 3.4

T +12V
[ 16
F
AN L, JRB 25K L
OUTPUT R k 14 BA ?BB ‘12v
K 4
4 13
x XR-2206 .
1 0
e e L )
<} , 1uF FstoutpPut
o3l [m o “___l
) = .
w -«I 2 J=a BATA OUTPUT
R6 R7a
18k Bk

U7 3.4 udmenininled xr-2206 TG UnasesWsimmEAdEYBe Tugiatned
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nseanuuuninassneduelalnegsu 3.3 uas 3.4 nodvaUsEnaudad

AMZLRe39m19a7 (Timing Capacitor) RBSEMINY1 5 WAL 6 azlﬁuﬁuvgmao VCO. H
Afimanzanlunisldomagsning 1,000pF - 100pF  9zriIusanfuf BN IHeh
Na(Timing  Resister) tRaldimuannafizesdyyiadeiionndges Tnennsdfsons
ansodiuuseld Insldanuduiusminanns

ARG (Hz) = ts,RC L (1)

e ¢ AeABimedianan (Timing Capacitor) Uas R ABRINIUNINIALIAY(Timing
Resister)

(fisnnisRpInIsAMKEFDIANNA dmivunudyouRineagouazan  uax
fvua WilgAahBinedifissAisy Aerhdnesdninan(Timing Capacitor) fifgszn19
215 UAT 6 MIOUUANITIUNIUIAIAT(Timing  Resister)aziosil 2 A1 Seldmmuniudn
1a1(Timing  Resister) 2 ngnsad o) 7 uazs  TnongduiiRAmamuniuannniendug
aienniin  uasnguiifdimdmnmioonhenduiiadumiaigs - uRssngue:
Uszneumemdunuiiiiaed  uaziasunwisumlamiaesynsudmiieliuiuana
1ignans uazazdundetu

d MUt IuIANaT (Timing  Resister) fimsnzanlunisldomazagiu
1252190 4-200 filaladn Lﬁﬂ%'nmm'mmﬁ'maoqmﬁqﬁ (temperature stability) WAZAIN
isuraedygameiliagiudiildonuldodreivssansam

el dyyiuATneaduynouig 0-5 haviidniienf o 1esled

- leFa:ldmmuniuinnan(Timing  Resister)finn 7 lunsliiuiadygrogy
wel  dmnssvdygrafidindininnniy 2 Tad wlen o #n151Un2935(open
circuit)

-~ Togazldmmunudnan(Timing  Resister)finn 8 lumslwiufiadtyyogy

[~

ar

2188 AMINSTAVAY I RIwIaReeni 2 lay
P a S a ad i & o a v o a
NSAnAARIUEIETHISNN19INdM VO vaslafodmiiazningunauls 2 uiiafagy
4 - o 9 \ - o & T
ARuusHgeaslanlydodimens Multiplier and Sine Shaper 8nfindly wazmduzUdinden
3 o o ¢ o P a Xad
(rectangular) Beazlaueenfizneniyniion 11 laediunsmBaines Hanisuinaduiniveg
- & o . . . o - o & o L < [
NUANIBLRBSIRAY(Timing Capacitor) TReahBireddnuatansunuiiulszy 1 Duna
e 8 va & a v da . ve . o A d o
rliAndioiurasnfiuglusad  uazfidnieviwnaclddygine  High  RAugUSnAoy
< -~ & 4 & - S [ v
(rectangular) aunssNIusIEUInAMHaziegm 9 nilaSendn “firing voltage” HigaRazyinlvls
dyuAdugUFmAsndunanaUndgyinlow wazahBmesdnan(Timing Capacitor)
snfivdszgluiiameasaiuiniuaenawlunariiindnnaszesnfiuguusuidefezanas
v g & . v o a o -~ -
wﬁoqm'ﬁring voltage 1 dunungat sxinlinAusudinden(rectangular) naunansiiuseau
o -~ L J a (-3
dyne “High” uaznszuInnisan gRaznaulundusduiimdeuiin
“ oY v [} = 2 - v e
sURiuusAlaaIndmees veo raslad xr-2206 # argmiluiirdedaunes
a ad SE o vd v e o . v
multiplier and sine shaper block 8NAZIFIMANUAIMMUINARILAVNITTEILAMNAIITIDLYINIA

DIYNBNRUAUT g0 3 FAge wasfion 2 snluieniyndvies AR BaRuANE 1Ay
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600 lovin Tunsdinidn99sfion 13 uaz 14 snazinarvinliiowign fen 2 uaz 3 suacly
ARugUusHRBENIN  uAdIABMIsIuNIMARAUsTa 200 - 300 Tavinfion13 uaz 14 a2
vilivansasAiuglusavignaneen vinldioninntian 2 waz 3 1u nAnAfumeeanin &
o v o v e Qv S M v 2 o1 &
dmsdiuudefignaasninzan asiliRfugunedilaianuieuiies 0.5%  iin
MIAUANIRSINTIOILAYYINE YN FSK vilalaensauRunzt 1 3o 3 Taelu
Tufalimneildnismuguansimsseeio 3 Tneangufl 3.2 ssfiuiifie 3 wRaNUIU
o - P Ty 1o i + Qv o o e a o ¢ 1
ynzasiasuedFlnieninfidnsnissereniiy 1 Bainlded 2 flenimndafuaudin
-~ -~ 8 ® ﬂ. o - -~ ] -~
v 600 lovin Aanwsanisolden 3 dmiidummuguuseiu dmsuimuadasinis
2018 1nelda09sutiousonit (potential divider) saifrfinn 3 vinlidyanaBuynidlud
-~ o - § -~ & = - - 4
UviasupnUdlvioas  gneasuanAnanIiimmssudouseiunu  Tasunfusedusonan
o ) ] & .
i UuASoniazaslviine299s

& . ' Y ) ¢
-
IUADUNITATUIUATIDIAIAIUNINUAEAIERIA1NTIAR T

dmivludalimeildldinafiansogandyoiauuy  Fsk - Bolddmunanng
A9 7 fadwdu Mldanuiausnsgiuges comT V.23 Aefiueaisn 1200 dnde
TR RNA £y WAz fp A1 1300 WAT 2100 Hz ANANRURHAINSOAMINAIYEY
pnmunILazArA e sl

1.nsimuadze0A N BiAasdaRT (Timing Capacitor) Fomsazagiudae 1 nF
fie 100 pr peiulnludalsmeildimunaesmuhBinefsananliivindy 22 nF

2. MMIANINAILBIRITIMNINIANGT (Timing Resistor)91NaNNIsH 1 WazAIIN
ffitmua sldmort

- AmasmMunudanaie 7 feiidiudyginadneanidaaind 11° ua:
[HiasnnAnuiindmuasedn “17 WnilFhiy 1300 Hz Aekuesls
1/(1300x22x10 ~9)
34965.034965 [GEY

1}

ANAMTNAIUNIUTEY 7

[
&

- AN7896 ’JF]']%Y]']%'\]W'JH']Y]'U'] 8 mmmunuammmmmaanuaaamﬂu 07 une

lNENi]']ﬂF]'J']Nﬂﬁf’I']ﬂuﬂﬁE)i)ﬂ ‘0° ‘A‘ANF]']I.Y]'IFI'U 2100 Hz mum:‘lm
5 1/ (2100x22x 10 ~9)

21645.021645 lovin

FI'IF]'J'INFI'INYI’IN'H'{]’I 8

3.4 mswasudyrmeuasn Fsk hiudnuruisnes

~ e

-~ - a‘ -~ -t ﬁ‘ A’ L3
AMATUAYYIN FSK Hassuduginennirsudygin RF lneviniafiasyinnasuyas

gy FSK nil 2 anwdlinmedudyytuiiaes o (unuMeusssudszinm o Ta)
uaz 1 (unusasusoaudszinn 5 Taa)
masuildlafivas xr-2211 Balegnesnuuuanlasamnizifiarinnsudasdyoyo

FSK  WWiludyguAfnes  (FSK  Demodulation)  .nsBalasluigdudays  (Data
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Synchronization)  ,N130BASAAAYNYIUELY (Tone Decoding) MIsAMARYYIM FM (FM

Detection) WUAENISANARCYNYIUARUNIY (Carrier Detection)

.
- -~
-~ -
P

lofiued xr-2211 WlulaFfivinemuuuiiadongy (Phase Locked Loop : PLL) T
apoildiulediogludadoud 45 &0 20 Tl uss@nsavieluswanadsius
0.01 Hz Iufis 300 kHz uaninnﬁ"’uifommsn%’ué'mvry'ltuﬁmqn'luzf'zoﬁn'z"w'lﬁﬁoum' 2 #od
havsunafidanfiowatooni 2 laavi  nadonilede dx1soldvusaniugunsaingg

sednfiiluninsgnlaun mszga OTL TTL uaz Ect ld3nmae

lasvasremelunaslad xr-2211

XR-2211 N~/
e TLSPRE] 0 e,
A
INPUT [Z] veoHB] —
LocK
TIMIN
ey EX R AL J.%%r;L‘ RESISTOR
i LooP
GROUND[ &}, 11] DET
-1 o
toek |5 INT. L 1T0] woitace
DETECY 5] REF. 0] our
ouUTPUIS § E E NG
DATA 7 o 3 FSK
OUTPUT + COMP INPUT
FSK COMP

U7 3.5 udnolaseasionielumasled xR -2211

Trsorswmeluuanonozuii 3.5 Taodlaseasmaniuesinadanguielsznau
20203505 uBNUANBIBBS (Preamplifier) ,2995RMuARYqIUBUIREN (Analog Multiplier)Beld
o o L4 N =4 o
wWunsadaammaed  ua¥93s VCo  (Voltage Control Oscillator) TagnsasuSuanyivie

v . o a~r -3 d‘d .' o o . v .Ucl ;
masfﬁﬁmnwumuaryry'lmauv!nnuuwmm 7 (gnd1 2 faflaan) Wiswiagetu dau
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#include <stdio.h>
#include <stdlib.h>
#include <dos.h>
#include <conio.h>
#include <ctype.h>
#include <string.h>
#include <alloc.h>
#include <bios.h>
#include <time.h>
#include <dir.h>

#define On 1
#define Off O
#define Yes 1

#define No 0

fidefine F1 0x3800
#define F2 0x3C00
#define F3 0x3D00
#define F4 0x3E00
#define F5 0x3F00
#define F6 0x4000
#define F7 0x4100
#define F8 0x4200
#define F9 0x4300
#¥define F10 0x4400

#define ALT_A 0x1E00
#define ALT_B 0x3000
#define ALT_C 0x2E00
#define ALTD 0x2000
#define ALT_E 0x1200
#define ALT_F 0x2100
#define ALT_G 0x2200
#define ALT_H 0x2300
#define ALT_I 0x1700
#define ALT_J 0x2400
#define ALT K 0x2500
#define ALT_L 0x2600
#define ALT_M 0x3200
#define ALT_N 0x3100
#define ALT_O 0x1800
#define ALT_P 0x1900
#define ALT_Q 0x1000
#define ALT_R 0x1300
#define ALT_S 0x1F00
#define ALT_T 0x1400
#define ALT_U 0x1600
#define ALT_V 0x2F00
#define ALT_W 0x1100
#define ALT_X 0x2D00
#define ALT_Y 0x1500
#define ALT_2 0x2C00
#define LEFT 0x4B00
#define RIGHT 0x4D00
#define UP 0x4800
#define DOWN 0x5000
#define ENTER 0x1coD
#define ESC 0x0118
#define END_OF_STREAM 256
#define max_menu 5

typedef struct (
int max;
int pos;
int x_pos;
int y_pos;
int width;
char command(9] [20];
) pult;
typedef struct bit_file ¢
FILE *file;
unsigned char mask;
int rack;
int pacifier_counter;
) BIT_FILE;
typedef struct tree_node (
. unsigned int count;
unsigned int saved_count;
int child 0;
int child_1;
) NODE;



typedef struct code {
unsigned int code;
int code_bits;

)} CODE;

typedef union char_int {
int i;
char c[2];

) char_int;

typedef union char_long ¢
long ;
char chl4l;

)} char_long;

void send();

void drive();
void f_open();
void receive();

void
void

rec_chat();
dos_shell();

void chat_mode();

void

programmer();

void save_config();

void
void
void
void
void
void
void

this_program();
expansion_util();
compress_util();
set_user_port();
main_menu(void);
set_delay_time();
initial_chat_mode();

void initial_file_mode();
void send _chat(char *str);

void
void
void
void

file_transfer_mode();

send_out(unsigned char ch);
prepare_send_chat(char ch);
print_char(int c,FILE *fp );

void init_menu_command(void);

void
void
void
void

CloselnputBitFile(BIT_FILE *bit_file );
border(int x1,int y1,int x2,int y2);
clrscr_attr(int x1,int y1,int x2,int y2);
input_counts(BIT_FILE *input,NODE *nodes );

void FilePrintBinary(FILE *file,unsigned int code,int bits);

void
void

count_bytes(FILE *input,unsigned long *counts );
scale_counts(unsigned long *counts,NODE *nodes );

void convert_tree_to_code(NODE *nodes,CODE *codes,unsigned int code_so_far, int

int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
long
char
unsi
BIT_
BIT_

char
char
char
char
char
char
char
char
char
char
int

int

expand_file();
send_file();
rec_file();

check_out();

compress_file();

CompressFile(FILE *input,BIT_FILE *output);

CloseOutputBitFile(BIT_FILE *bit_file );

OutputBit(BIT_FILE *bit_file,int bit );

OutputBits(BIT_FILE *bit_file,unsigned long code, int count );
output_counts(BIT_FILE *output,NODE *nodes );
build_tree(NODE *nodes );

ExpandFile(BIT_FILE *input,FILE *output);
expand_data(BIT_FILE *input,FILE *output,NODE *nodes, int root_node );
compress_data(FILE *input,BIT_FILE *output,CODE *codes );
InputBit(BIT_FILE *bit_file );
file_size(FILE *fptr);

*current_directory(char *path);

gned long InputBits(BIT_FILE *bit_file,int bit.count );

FILE *OpenOutputBitFile(char *name );

FILE *OpenlnputBitFile(char *name );

menu_text [max_menu] [61=("File", "Setup", "Mode", “Util","About");
menu_xpos [max_menu)={4,11,19,26,33);
*data_temp_node,*data_temp;

far *vga;

comp_menul13];

far *fname;

far *ftemp;

far *Program;

*str_send; // For Chat Mode

mode;

funckey, cancle;

delay_time = 0;

int menu_pos=0;
int pull_act=0;

unsi

gned int data_size;

bits,int node );



long f_size;

int pos_str,pos_x_send;
int pos_y_send,pos_x_rec,pos_y_rec;
int menu_on_off[3);

int Port_number;

int kbpress;

int compression_switch;
int no_user_port;

int no_user_addr([2]);
pull p_menu(5]);

pull set_menu(7];

void main(int argc,char *argv())

¢
Program = (char far *) farmalloc(100);
strcpy(Program,argv(0]);
vga=(char far *)MK_FP(0xB800,0);
data_temp_node=(char far *)farmalloc(65535u);
data_temp=data_temp_node;
data_size=0;
clrscr();
textattr(Ox1F);
init_menu_command();
main_menu();
window(1,1,80,25);
textattr(0x07);
clrser();
farfree(data_temp node);
)
int readfunc(void)
<
char_int ch;
if(kbhit())
<
ch.i = bioskey(0);
if(ch.c(0}) funckey = 0;
else funckey = 1;
kbpress = Yes;
return ch.i;
)
else return 0;
)
void rs232_initial(void)
¢
int i;

char initial_data;

char_int set_baud_rate_data;
initial_data = 0;
switch(set_menu(3).pos)

(
0x2 ; break;

case 0 : initial_data = initial_data
: 0x3 ; break;

case 1 : initial_data = initial_data
)
if(set_menu(2).pos) initial_data = initial_data | 4;
if(set_menu(1).pos!=0)
switch(set_menu(1].pos)

{
case 1 : initial_data = initial_data | Ox8 | Ox10; break;
case 2 : initial_data = initial_data | Ox8; break;
y .
switch(set_menul0).pos)
¢
case 0 : set_baud_rate_data.i = Ox18;break;
case 1 : set_baud_rate_data.i = 0x20;break;
case 2 : set_baud_rate_data.i = O0x30;break;
case 3 : set_baud rate_data.i = Ox3A;break;
case 4 : set_baud_rate_data.i = Ox40;break;
case 5 : set_baud rate_data.i = Ox60;break;
case 6 : set_baud_rate_data.i = OxCO;break;
case 7 : set_baud_rate_data.i = 0x180;break;
)
if(set_menul4).pos==0) Port_number = Ox3F8;
if(set_menul4].pos==1) Port_number = Ox2F8;

no_user_addr [0];

if(set_menu(4].pos==2) Port_number
no_user_addr[1);

if(set_menul4).pos==3) Port_number

outp(Port_number+3,0x80);
outp(Port_number, set_baud_rate_data.c[0]);



outp(Port_number+1,set_baud_rate_data.c[1]);

outp(Port_number+3, initial_data);

for(i=1;1<79;i++) *(vga+i*2+3680) = 0;

gotoxy(2,24);

cprintf(" %Zs , %s , %s , 4s , 4s",set_menu[0] .command[set_menul0].pos]
.Set_menu[1].command[set_menul[1].pos]
(set_menu[2) .command[set_menul[2] .pos)
,set_menu[3].command[set_menu[3).pos]
,set_menu(4].command[set_menul4).pos));

for(i=1;i<79;i++)
*(vga+i*2+3680+1) = Ox1F;

3

void init_menu_command(void)
{
FILE *fptr;
char *file_name,ch;
char *baud,*data,*stop,*parity,*no_user_port_str;
char *cp_switch,*port,*user_port_addr_str[2],*delay_time_str;
int size_str,i, flag;
mode = 'F!;
ftemp = (char far *)farmalloc(13);
*fname = *ftemp = 0;

menu_on_of f [0] = On;
menu_on_off[1] = 0;
menu_on_off [2] = Off;

p_menu[0} .max=6;

p_menu (0] .pos=0;

p_menu[0].x_pos=2;

p_menu([0].y_pos=1;

p_menul[0).width=15;

strcpy(p_menul0) .command[0] , "Open... F3n);

strcpy(p_menu(0) .command[1],"Drive N
strepy(p_menu[0].command[2],"Receive F6");
strcpy(p_menu[0] .command [3] , "Send F5");

strcpy(p_menu[0].command[4],"DOS shell B H
strepy(p_menu[0) .command [5], "Quit Alt+X");
p_menu(1) .max=9;

p_menu([1) .pos=0;

p_menul1) .x_pos=9;

p_menu(1].y_pos=1;

p_menu[1]) .width=14;

strcpy(p_menu(1).command([0] ,"Baud rate ");
strepy(p_menu[1]).command[1],"Parity "),
strepy(p_menul1]) .command[2],"Data bit “);
strepy(p_menu[1) .command(3),"Stop bit »;
strepy(p_menu[1).command[4],"Port "y,

strepy(p_menu[1] .command[8) ,"Delay time *);
strepy(comp_menu,"Compress ");
streat(comp_menu, *0ff");
strepy(p_menu[1].command[6é] ,comp_menu);
strepy(p_menul[1) .command (7] ,"User Port ");
strepy(p_menul1]}.command(8) ,"Save "y,
p_menul[2] .max=2;

p_menu(2]) .pos=0;

p_menu(2] .x_pos=17;

p_menul2].y_pos=1;

p_menul2]) .width=20;

strepy(p_menu{2] .command[0] ,"Chat Mode ");
strepy(p_menul2) .command([1],“File Transfer Mode");
p_menu[3] .max=2;

p_menu[3] .pos=0;

p_menul3] .x_pos=24;

p_menu[3).y pos=1;

p_menu(3] .width=10;

strepy(p_menu{3] .command[0] ,"Compress");
strepy(p_menul3) .command[1],"“Expand ");
p_menu[4] .max=2;

p_menu{4] .pos=0;

p_menu(4].x_pos=31;

p_menul4] .y_pos=1;

p_menufd] .width=14;

strepy(p_menul4] .conmand[0],%This Program");
strcpy(p_menul4).command{1] ,"Programmer");
set_menu{0] .max=8; :

set_menu[0] .pos=3;

set_menu(0) .x_pos=23;

set_menu(0].y_pos=2;

set_menu(0) .width=14;

strepy(set_menu[0]) .command[0], %4800 Bit/Sec");



strepy(set_menu(0] .command (1] ,"3600 Bit/Sec");
strepy(set_menu (0] .command[2], %2400 Bit/Sec");
strcpy(set_menu[O].command[3],"2000 Bit/sec");
strepy(set_menu(0] .command[4], %1800 Bit/Sec");
strcpy(set_menu[0) .command([5],"1200 Bit/Sec");
strepy(set_menu(0) .command (6], 600 Bit/Sec");
strepy(set_menu[0).command[7)," 300 Bit/Sec");
set_menul[1] .max=3;

set_menu(1]).pos=0;

set_menu(1].x_pos=23;

set_menul1]l.y pos=3;

set_menu(1] .width=13;

strepy(set_menu[1) .command (0], "None Parity);
strepy(set_menu(1) .command (1], "Even Paritym);
strepy(set_menu[1).command (2], "0dd Parity");
set_menu[2) .max=2;

set_menul2) .pos=1;

set_menu(2].x_pos=23;

set_menu(2].y_pos=4;

set_menul2] .width=17;

strepy(set_menu (2] .command (0] ,"7 Bit/Charactor");
strepy(set_menul2] .command[1],"8 Bit/Charactor");

set_menu(3] .max=2;
set_menul3).pos=0;

set_menu(3].x_pos=23;

set_menu(3).y_pos=5;

set_menu(3] .width=12;
strepy(set_menu[3) .command (0], "1 Stop Bit™");
strepy(set_menul3) .command([1] , "2 Stop Bit")?
set_menu[4] .max=2+no_user_port;

set_menu(4]) .pos=0;

set_menu(4] .x_pos=23;

set_menu(4] .y_pos=6;

set_menu(4] .width=14;
étrcpy(set_menu[é].command[O],"Port COM 1),
strepy(set_menu[4].command[1],"Port COM 2m;
strepy(set_menu(4) .command (2], "User Port my;
strepy(set_menul4).command([3],"User Port 2"y;
set_menu(6] .max=2;

set_menu(6) .pos=0;

‘set_menu[6) .x_pos=23;

set_menu(6] .y _pos=9;

set_menul(6] .width=14;
strcpy(set_menu[é].command[OJ,"Compress offvy;
strcpy(set_menu[é].connand[1],“Compress on");
file_name = (char vy malloc(20);
strepy(file_name,Program);

size_str = strien(file_name);
*(file_name+size_str-3) = ¢ce;
*(file_name+size_str-2) = f1;
*(file_name+size_str-1) = 0;

fptr = fopen(file_name,"r“);
if(fptri=NULL)

(
baud = (char *) malloc(20); no_us
data = (char *) malloc(20); stop
parity = (char *) malloc(20); port
cp_switch =

user_port_addr_str[0) = (char *) mall
user_port_addr_str[1) = (char *) mall
i=flag= 0;
while(1)
¢
ch = getc(fptr);
if(ch==EOF) break;
if(ch=='\n1)

er_port_str = (char *) malloc(20);
= (char *) malloc(20);
= (char *) malloc(20);

(char *) malloc(20); delay_time_str = (char *) malloc(20);

0c(20);
oc(20);

¢
switch(flag)
¢
cese 0 : *(baud+i) =0; break;
case 1 : *(parity+i) = 0: break;
case 2 : *(data+i) = 0; break;
case 3 : *(stop+i) = 0; break;
case 4 : *(port+i) = 0; break;
case 5 : *(delay_time_str+i) = 0; break;
case 6 : *(cp_switch+i) = 0; break;
case 7 : *(no_user_port_str+i) =.0; break;
case 8 : *(user_port_addr_str[0]+i) = 0; break;
case 9 : *(user_port_sddr_str[1)+i) = 0; break;



flag = flag + 1; i = 0;

continue;
b
switch(flag)
{
case 0 : *(baud+i) = ch;  break;
case 1 : “(parity+i) = ch; break;
case 2 : *(data+i) = ch; break;
case 3 : “(stop+i) = ch; break;
case 4 : “(port+i) = ¢h; break;
case 5 : *(delay_time_str+i) = ch;break;
case 6 : *(cp_switch+i) = ch; break;
case 7 : *(no_user_port_str+i) = ch; break;
case 8 : *(user _port_addr_str{0]+i) = ch; break;
case 9 : *(user_port_addr_str{1]+i) = ch; break;
)
i=i+1;
)

set_menu[0).pos = *(baud+5) - 48;
set_menul1].pos = *(parity+7) - 48;
set_menul2].pos = *(data+5) - 48;
set_menu(3).pos = *(stop+5) - 48;
set_menul4].pos = *(port+5) - 48;

delay_time = atoi(delay_time_str+6);
compression_switch = set_menulé).pos = *(cp_switch+9)-48;
1f(compressron switch)

(

lnI’-
0;

*(p_menul1]).command[6]+10)
*(p_menu[1].command([6]+11)

no_user_port = atoi(no_user_port_str);
fOP(l—O i<no_user_port;i++)

(
no_user_addr[il] = atoi(user _port_addr_str{il);
free(user _port_addr_str{il);

)
free(baud); free(data); free(stop); free(stop);
free(port); free(parity); free(cp_switch); free(delay_time_str);
)
free(file_name);
>
int pull_down(pull *menu)
(
int ch;
void *ptr;
int x1,x2,y1,y2;
int i,j;

x1=menu->x_pos;
X2=menu->x_pos+menu- >u1dth+1
yl=menu->y_pos;
y2=yl+menu->max+1;
ptr=(void *)farmalloc(1024);
window(1,1,80,25);
gettext(x1+1 Y141, %241, 241, ptr);
border(x1,y1,x2,y2);
for(i=0; i<menu->max; i++) (
gotoxy(x1+3,y1+2+i);
printf("Zs", menu->command[i]);
b
clrser_attr(x1,y1,x2,y2);
do
<
if(mode=='C') rec_chat();
for(i=x1+1;i<x2;i++)
‘(vga*(y1#menu->pos*1)*160*1*2#1) =0x07;
ch=readfunc();
if(!funckey)
i f((ch==ENTER)&&(menu==8p_menu[1]))
<
if(p_menu[1).pos == 5) set_delay_time();
else if(p_menul1].pos == 7) set_user_port();
else if(p_menul1).pos == 8) save_config();
else
(
ch=pull_down(&set_menulp_menu(1). posl);
if(set_menu[6].pos==0)
(
strcpy(comp_menu,“Compress ");
strcat(comp_menu,“0ff¥);



M)
) // if((ch==
if(funckey)
(
switch(ch)
(
case UP:

else

strepy(p_menu[1) .command[6) , comp_menu);
compression_switch = Off;
)

{

strcpy(comp_menu,"Compress );
strcat(comp_menu,” On");
strcpy(p_menu[1].comnand[é],coanmenu);
compression_switch = On;

)

if(ch==ESC) ch=0;

// else of if (p_menu[1).pos == 5) set_delay_time();
ENTER)E&(menu==&p_menu(1}))

for(i=x1+1;i<x2; i++)
‘(vga+(y1+menu->pos+1)*160+i*2+1)=0x70;
if(menu->pos>0)menu->pos--;

else menu->pos=menu->max-1;
for(i=x1+1;i<x2;i++)
*(vga+(y1+menu‘>pos+1)*160+i*2+1)=0xF0;
break;

case DOWN: (

for(i=x1+1; i<x2;i++)
*(vga+(yl+menu->pos+1)*160+i*2+1)=0x70;
if(menu->pos<menu->max-1)menu->pos++;
else menu->pos=0;
for(i=x1+1;i<x2; i++)
‘(vga+(y1+menu->pos+1)'160+i‘2+1)=0x0F;
break;
)

) /7 switch

b} // if(kbhit())
) while( ¢ !(funckey &&((ch==LEFT)||(ch==RIGHT)) ) ) && ¢ I( (' funckey)&&( (ch=

puttext(x1+1,y1+1,x2+1,y2+1,ptr); /7]

free(ptr);

return(ch);
)
void main_menu(void)
{
int i,j;

int end=0;

char_int ch;
for(j=1;j<25; j++)
for(i=0;1<80;i++) (

*(vga+ j*160+i*241)=0x1F;

*(vga+j*160+i*2)=0;

b
for(i=2;i<24;i++) (

*(vga+i*160)="]";
*(vga+i*160+158)="]1;

)
for(i=1;1<79;i++) (

*(vga+i*2+160)='=t;
*(vga+i*2+3520)=1=1;
*(vga+i*2+3840)=t=t;

)
for(i=0;1<80; i++)

*(vga+i*2)=0;

for(i=0;i<max_menu;i++) (
gotoxy(menu_xpos(il,1);
printf("Xs",menu_text [il);

)
for(i=0;1<80;i++)

*(vga+i*2+1)=0x70;

*(vga+160)="¢*;
*(vga+318)=1qt;
*(vga+3840)='Ls;
*(vga+3998)=1d1,
*(vga+3520)='}1;
*(vga+3678)="*

be
4

gotoxy(30,2); cprintf(® Data Link by Radio Wave ");
gotoxy(54,1); cprintf("Delay : Xd", delay_time);
gotoxy(68,1); cprintf("Xs", fname);

for(i=53;1<80; i++)

*(vga+i*2+1) = 0x70;

=Esc>||(ch==ENrER) )))



rs232_initial();
for(izo;i<strlen(menu_text[menu_pos])+2;i++)
*(vga+(menu_xpos [menu_pos] -2)*2+i*2+1)=0x0F;
do
¢
if(mode=='C') rec_chat();
if((1pull_act)||(p_menulmenu_pos] .max==0)&&kbhit())
ch.i=readfunc();
else
ch.i=pull_down(&p_menulmenu_pos]);
if( funckey && kbpress )

{
kbpress = No;
switch(ch.i) (
case LEFT
if(menu_on_of f [0)==0n)
(
for(i=0;i<strlen(menu_text [menu_pos) )+2; i++)
*(vga+(menu_xpos [menu_pos] -2)*2+i*2+1)=0x70;
i f(menu_pos>0)menu_pos--;
else menu_pos=max_menu-1;
for(i=0;i<strlen(menu_text [menu_pos) )+2;i++)
*(vga+(menu_xpos [menu_pos] -2)*2+i*2+1)=0x0F;
break;
)
case RIGHT :
if(menu_on_off [01==0n)
{
for(i=0;i<strlen(menu_text[menu_pos] )+2;i++)
*(vga+(menu_xpos [menu_pos] -2)*2+i*2+1)=0x70;
i f (menu_pos<max_menu- 1)menu_pos++;
else menu_pos=0;
for(i=0;i<strlen(menu_text [menu_pos) )+2;i++)
*(vga+(menu_xpos [menu_pos] -2)*2+i*2+1)=0x0F;
break;
)
// Hot key checking
case F3 : break;
case F5 : send();break;
case F6 : receive();break;
case F10 : if(menu_on_off[0]==0n)
<
menu_on_off [0) = Off;
for(i=0;i<strlen(menu_text [menu_pos] )+2; i++)
*(vga+(menu_xpos [menu_pos) -2)*2+i*2+1)=0x70;
b
else
{
menu_on_off (0] = On;
“for(i=0;i<strlen(menu_text [menu_pos) )+2; i++)
*(vga+(menu_xpos [menu_pos] -2)*2+i*2+1)=0x0F;
b
break;
case ALT_X : end=1;
b
) /7 f( funckey && kbhit() )
else
if(tfunckey&&kbpress)
{

kbpress = No;
switch(ch.i)
¢
case ENTER :if(menu_on_off[0]==0n)
i f(p_menu[menu_pos) .max==0)
pull_act=0;
else
¢
if(tpull_act) pull_act=1;
else
{ //Execute Menu Command
switch(menu_pos)
¢
case 0:
switch(p_menu[menu_pos].pos)
¢

case 0:f_open(); break;
case l:drive(); break;
case 2:receive(); break;
case 3:send(); break;

case 4:dos_shell(); break;



case 5:end = 1;

) break;
case 1:rs232_initial(); break;
case 2:
switch(p_menu[menu_pos] .pos)
¢
case 0:
menu_on_off (0] =
for(i=0;i<strler
*(vga+(m
chat_mode();
break;
case 1:
menu_ori_off[0] =
for(i=0;i<strlen
*(vga+(m
file_transfer_mo
break;
) break;
case 3:
switch(p_menu[menu_pos] .pos)
{
case O:compress_util(); break;
case 1:expansion_util(); break;
) break;
case &:
switch(p_menu[menu_pos) .pos)
{
case O:this_program(); break;
case 1:programmer(); break;
) break;
) //switch(menu_pos)

pull_act=0;
)Y /7 else if(pull_act)
} /7 else if(p_menulmenu_pos).max==0)
else
<
prepare_send chat('\r!');
pos_x_send = 1;
prepare_send_chat('\n');
pos_x_send = 1; pos_y_send++;
if(pos_y_send==10)
pos_y_send = 9;
send_chat(str_send);
2
break;
case ESC : if(pull_act)pull_act=0;
else
(
menu_on_off([0) = Off;
for(i=0; i<strlen(menu_text [menu_pos] )+2; i++)
*(vga+(menu_xpos [menu_pos) - 2)*2+i*2+1)=0x70;
) //end=1;
break;
default : if((mode=='C’)8&(menu_on_off [0]==0ff))
prepare_send_chat(ch.c[0)); //send_chat(str):
else printf("%c",7);
break;
switch(ch.i)

/* fill string with form of response: X:\ */

path{0) = *A*' + getdisk(); /* replace X with current drive letter */

/* fill rest of string with current directory */

Y /
)Y // else
) while(lend);
2
char *current_directory(char *path)
{
strepy(path, "X:\\");
getcurdir(0, path+3);
return(path);
}

void f_open()

char ch;

char curdir[MAXPATH] ;
void *ptr;

int x1,x2,y1,y2;

int i,j,out=1;

char *f;

char *temp_fname;



x1=8;  x2=60; y1=5; y2=8;
ptr=(void *)farmalloc(1024);
gettext(x1+1,y1+1,x2+1,y2+1,ptr);
border(x1,y1,x2,y2);
current_directory(curdir);

gotoxy(10,7); printf(" Current directory ==> %s*, curdir);

f = (char *) farmalloc(15); f101=13;
do {

gotoxy(10,8); printf(" Open file name : "y,

for(i=x1;i<=x2;i++)

for(j=y1;j<=y2; j++)
*(vga+i*2+j*160+1)=0x70;
gotoxy(28,8);

window(28,8,59,8);

textbackground(LIGHTGRAY);

strncpy(ftemp, fname, 12);

fname = cgets(f);

temp_fname = strrchr(fname,®.’);

*(temp_fname+4) = 0;

if (f{11==0) ( strepy(fname, ftemp);  out = 0;

else out = 0;

} while(out);
window(68,1,80,1);
clrscr();
printf("%s",fname);
for(i=66;1<80; i++)

*(vga+i*2+1)=0x70;
window(1,1,80,25);
puttext(x1+1,y1+1,x2+1,y2+1,ptr);
free(ptr);

)

void drive()
(
int x1,x2,y1,y2;
char p(311;
char *path=n ;
int i,j,err,out=1;
void *ptr;
Xx1=8;  x2=60; y1=6; y2=8; p[01=30;
ptr=(void*)farmalloc(1024);
gettext(x1+1,y1+1,x2+1,y2+1,ptr);
border(x1,y1,x2,y2);
do (
gotoxy(10,8); printf(* Change directory to : ",
gotoxy(33,8);
window(33,8,59,8);
textbackground(LIGHTGRAY);
path = cgets(p);
if (pl11==0)

b

out = 0;
else ¢
err = chdir(path);
if (erri=NULL) (
window(x1+2,y142,x2,y2);
clrser();
printf(" Path or file name not found "),
delay(500);
clrscr();
window(1,1,80,25);
)
else out = 0;
)

) while(out);
window(1,1,80,25);
puttext(x1+1,y1+1,x2+1,y2+1,ptr);
free(ptr);

)

void send()
(
int x1,y1,x2,y2;
int flag;
void *ptr;
if(mode==tF')
¢
ptr = (void *) farmalloc(1024);
x1 = 20; x2 = 60;
ptr = (void *) farmalloc(1024);
gettext(x1-1,y1-1,x2+1,y2+1,ptr);



border(x1,y1,x2,y2);

gotoxy(22,8);

printf(» Please Wait-while Sending "
clrscr_attr(x1,y1,x2,y2);

flag = send_file();

border(x1,y1,x2,y2);

gotoxy(22,8);
if(flag==-1)
printf(" Can't open file to sending ny;
else if(flag==-2)
printf(" Cancel to send file "y;
else
printf(" File Sending already "y,
clrscr_attr(x1,y1,x2,y2);
delay(1000);
puttext(x1-1,y1-1,x2+1,y2+1,ptr);
)
else printf("“%c",7);
)
int send_file()
(
char_long f_size; // stand for file_size

int i,temp;
int x1,x2,y1,y2,center,size_x;
char ch;
char *out_name;
FILE *fptr;

if(compression_switch==0ff)

{

fptr = fopen(fname,"rb");

else
{
gotoxy(22,8);
printf(" Please Wait while Compression t);
clrscr_attr(20,6,60,8);
temp = compress_file();
if(temp>=0)
(
delay(350);
gotoxy(22,8);
printf(" Compression Already "y;
clrscr_attr(20,6,60,8);
delay(350);
gotoxy(22,8);
printf(®» Please Wait while Sending "y;
clrscr_attr(20,6,60,8);
out_name = (char far *) farmalloc(20);
strcpy(out_name, fname);
for(temp=0; temp<strlen(fname); temp++)
if(*(fname+temp)s='.') break;
*(out_name+temp+1)='$!;
temp = strlien(fname);
*(out_name+temp)=0;
strepy(fname, out_name);
window(68,1,80,1);
clrscr();
printf("%s", fname);
for(i=66;i<80;i++)
*(vga+i*2+1)=0x70;
window(1,1,80,25);
)
else
(
delay(350);
gotoxy(22,8);
printf(" Can't Compression "),
clrscr_attr(20,6,60,8);delay(350);
gotoxy(22,8);
printf(" Sending without compression "
clrscr_attr(20,6,60,8);delay(350);
gotoxy(22,8);
printf(» Please Wait while Sending "y,
clrscr_attr(20,6,60,8);delay(350);
})
fptr = fopen{fname,"rb");
})
if(fptr==NULL) (  printf("%c",7); return -1; )
send_out('i');



for(i=0;i<strlen(fname);i++)
send_out(*(fname+i));
send_out (0);
f_size.l = file_size(fptr);
send_out('a’);
delay(800);
for(i=0;i<sizeof(long);i++)
(
send_out(f_size.ch[il]);
delay(500);
>
send_out('#'); i=0;
while( ('kbhit()) && (i<f_size.l) )
<
if(i<f_size.l)
<
ch = (unsigned char) fgetc(fptr);
send_out(ch);
i=i4+1;
>
>
fclose(fptr);
if(i==f_size.l) return 0;
else return -2;
>

void dos_shell()

(

char *drv;

void *ptr;
ptr=(void *)farmalloc(4000);
gettext(1,1,80,25,ptr);
drv = (char *) farmalloc(MAXDIR+11);
drv = (char *) getenv("COMSPEC");
textbackground(0);
textattr(15);
clrscr();
printf("Type 'Exit' to return\n");
printf("Data tink by Radio Wave program");
system((char far *)drv);
puttext(1,1,80,25,ptr);

free(ptr);
2
long file_size(FILE *fptr)
<
long i;
fseek(fptr,0,SEEK_END);
i= frell(fptr);
rewind(fptr);
return i;
>
void expansion_utit()
(
int x1,y1,x2,y2;
int flag; -
void *ptr;

x1 = 25; x2 = 55; yl = 9; y2 = 14;
menu_on_of f [01=0ff;
ptr=(void*)farmal loc(1024);
gettext(x1+1,y1+1,x2+1,y2+1,ptr);
border(x1,y1,x2,y2);
gotoxy(x1+2,y1+2); printf(* EXPANSION FILE
gotoxy(x1+2,y1+3); printf(* Please wait for expansion
clrscr_attr(x1,y1,x2,y2);
flag = expand_file();
if(flag==-1)
(
gotoxy(x1+2,y2);
printf(n Can't open input file "y,
clrscr_attr(x1,y1,x2,y2);

)

else if(flag==-2)

(
gotoxy(x1+2,y2);
printf(" Can't open output file ¥);
clrscr_attr(x1,y1,x2,y2);

)

else if(flag==-3)

Il);

II):



gotoxy(x1+2,y2);
printf(» Expansion Error ");
clrscr_attr(x1,y1,x2,y2);

)

else if(flag==0)

(
gotoxy(x1+2,y2);
printf(» Expansion already "y,
clrscr_attr(x1,y1,x2,y2);

)

getch();

menu_on_off [0) =0On;
puttext(x1+1,y1+1,x2+1,y2+1,ptr);
free(ptr);

)

int expand_file()
{
FILE *output;
BIT_FILE *input;
char far *out_name;
char ch;
int 1,j;
setbuf (stdout ,NULL);
input = OpenlnputBitFile(fname);
if(input==NULL)
return -1;
out_name = (char far *) farmalloc(13);
for(i=0;i<13;i++)
*(out_name+i) = NULL;
for(i=0, j=0;i<12; i++)

(
ch = getc(input->file);
if(chl=t*1) ( *(out_name+j) = ch; j=j+1; )
)
output = fopen(out_name,"wb");
if(output==NULL) ( CloselnputBitFile(input); farfree(out_name); return -2; )
i = ExpandFile(input,output);
if(i<0) { farfree(out_name); return -3; )
CloselnputBitFile(input);
fclose(output);
farfree(out_name);
return( 0 );
)
void compress_util()
{
int x1,y1,x2,y2;
int flag;

void *ptr;
x1=25; x2=55; y1=9; y2=14;
menu_on_off [0}=0ff;
ptr=(void*)farmalloc(1024);
gettext(x1+1,y1+1,x2+1,y2+1, ptr);
border(x1,y1,x2,y2);
gotoxy(x142,y1+2);
printf(" COMPRESSION FILE O H
clrscr_attr(x1,y1,x2,y2);
gotoxy(x1+2,y1+3);
printf(" Please wait for compression ");
clrser_sttr(x1,y1,x2,y2);
flag = compress_file();
if(flag==-1) €

gotoxy(x1+2,y2):
printf(» Can't open input file ");
clrscr_attr(x1,y1,x2,y2);
)
else
if(flag==-2) (
gotoxy(x1+2,y2);
printf(" Can't open output file ");
clrscr_attr(x1,y1,x2,y2);
)
else
if(flag==-3) (
gotoxy(x1+2,y2);
printf(" Compression Error "),

clrscr_attr(x1,y1,x2,y2);



else
if(flag==0) (
gotoxy(x1+2,y2);
printf(» Compression already ";
clrser_attr(x1,y1,x2,y2);
)
getch();
menu_on_of f [0]=0n;
puttext(x1+1,y1+1,x2+1,y2+1,ptr);
free(ptr);
)

int compress_file()
{
BIT_FILE far *output;
FILE far *input;
char far *out_name;
int temp;
int i;
char *char_temp;
setbuf( stdout, NULL );
input = fopen((char *)fname,'rb");
if(input==NULL) return -1;
out_name = (char *) farmalloc(20);
_fstrepy((char *) out_name, (char *)fname);
for(temp=0; temp<_fstrlen((char *)fname); temp++)
if(*(fname+temp)=='.')  break;
*(out_name+temp+1)='$"';
temp = _fstrlen((char *)fname);
*(out_name+temp)=0;
output = OpenOutputBitFile((char *)out_name);
if(output==NULL) { farfree(out_name); fclose(input); return <2; )
char_temp = (char *) farmalloc(12);
for(i=0;i<12;i++)  *(char_temp+i) = 0;
if(temp<=12)
< .
for(i=0;i<12-temp;i++) *(char_temp+i) = '%1;
strcat(char_temp, (char *)fname);
)
fprintf(output->file,"%s",char_temp);
temp = Compressfile(input,output);
if(temp<0) temp = -3;
temp = CloseOutputBitFile( output );
if(temp<0) temp = -3;
fclose(input);
farfree(out_name);
farfree(char_temp);
return temp;
)

int CompressFile(FILE *input,BIT_FILE *output)
{

unsigned long *counts;

NODE *nodes;

CODE *codes;

int root_node;

int flag;
counts = ( unsigned long *) calloc( 256, sizeof( unsigned long ) );
if ( counts == NULL ) return -1;
if ( (nodes = (NODE *) calloc( 514, sizeof( NODE ) ) ) == NULL )
return -1;
if ( ( codes = (CODE *) calloc( 257, sizeof( CODE ) ) ) == NULL )

{ free(nodes); free(counts); return -1; )
f_size = file_size(input);
count_bytes( input, counts );
scale_counts( counts, nodes );
flag = output_counts( output, nodes );
if(flag<0)
{ free( (char *) counts ); free( (char *) nodes );
free( (char *) codes ); return -1; )
root_node = build_tree( nodes );
convert_tree_to_code( nodes, codes, 8, 0, root_node );
flag = compress_data( input, output, codes );
if(flag<0)( free( (char *) counts );
free( (char *) nodes ); free( (char *) codes ); return -1; )
free( (char *) counts );
free( (char *) nodes );
free( (char *) codes );
return 0;



BIT_FILE *OpenOutputBitFile(char *name )
{
BIT_FILE *bit_file;
bit_file = (BIT_FILE *) calloc( 1, sizeof( BIT_FILE ) );
if ( bit_file == NULL )
return( bit_file );
bit_file->file = fopen( name, "wbh ):
bit_file->rack = 0;
bit_file->mask = 0x80;
bit_file->pacifier_counter = 0;
return( bit_file );

)

BIT_FILE *OpenInputBitFile(char *name )
{
BIT_FILE far *bit_file;
bit_file = (BIT_FILE far *) farmalloc( sizeof( BIT_FILE ) );

if ( bit_fite == NULL ) return( bit_file );
bit_file->file = (FILE far *) farmalloc(sizeof (FILE));
bit_file->file = fopen(name,"rb");

bit_file->rack = 0;

bit_file->mask = 0x80;

bit_file->pacifier_counter = 0;
return( bit_file );

)
int CloseOutputBitFile(BIT_FILE *bit_file )
{
if¢ bit_file->mask 1=0x80 )
¢ putc( bit_file->rack, bit_file->file ) I= bit_file->rack )
return -1;
fclose( bit_file->file );
free( ( char * ) bit_file);
return 0;
)
int OutputBit(BIT_FILE *bit_file,int bit )
{
if (bit ) bit_file->rack |= bit_file->mask;
bit_file->mask >>= 1;
if (bit_file->mask == 0 )
<
if ( putc( bit_file->rack, bit_file->file ) I= bit_file->rack)
return -1;
bit_file->rack = 0;
bit_file->mask = 0x80;
)
return 0;
)

int  OutputBits(BIT_FILE *bit_file,unsigned long code, int count )
{
unsigned long mask;
mask = 1L << (count - 1 );
while ( mask 1= 0 )
{
if ( mask & code ) bit_file->rack |= bit_file->mask;
bit_file->mask >>= 1;
if ¢ bit_file->mask == 0)

<
if (putc (bit_file->rack, bit_file->file ) 1= bit_file->rack)
return -1;
bit_file->rack = 0;
bit_file->mask = 0x80;
)
mask >>= 1;
)
return 0;

)

void'FilePrintBinary(FlLE *file,unsigned int code,int bits)
<
unsigned int mask;
mask = 1 << (bits - 1);
while ( mask 1=0 )
<
if ( code & mask )
fpute( '1°, file );
else



fputc( '0°, file );
mask >>= 1;

)
)
int output_counts(BIT_FILE *output,NODE *nodes )
{
int first;
int last;
int next=0;
int i;
first = 0;
while ( first < 255 &8 nodes[ first }.count == 0 )
firstes+;
for ( ; first < 256 ; first = next )
{
tast = first + 1;
for ( ; ;)
{
for ( ; last < 256 ; last++ )
if ( nodes[ last J.count == 0 ) break;
last--;
for ( next = last + 1; next < 256 ; next++ )
if ( nodes{ next J.count != 0 ) break;
if ( next > 255 ) break;
if ( ( next - last ) > 3 ) break;
last = next;
)
if (putc( first, output->file ) != first ) return -1;
if (putc( last, output->file ) I= last ) return -1;
for (i = first ; i <= last ; i++ )
{
if (putc( nodes[ i ).count, output->file ) I= (int) nodes[ i }.count )
" return -1;
)
)
if ( putc( 0, output->file ) t= 0 ) return -1;
return 0;
)
void count_bytes(FILE *input,unsigned long *counts )
{
long input_marker;
int c;
long i;
input_marker = ftell( input );
i=0;
while(i<f_size)
{
c = getc(input);
counts{ c J++;
i=i+1;
)
fseek( input, input_marker, SEEXK_SET);
)
void scale_counts(unsigned long *counts,NODE *nodes )
{
unsigned long max_count;
int i;

max_count = 0;
for (i =0; 1 <25 ; i++ )
if ( countsl i J > max_count )
max_count = counts[ i ];
if ( max_count == 0 )
{
counts{ 0]
max_count =
)
max_count = max_count / 255;
max_count = max_count + 1;
for (i =0; 1 <25 ; i++)
{
nodesl i J.count = (unsigned int ) ( counts[ i ] / max_count );
if ¢ nodes[ i ).count == 0 && counts[ i J I= 0 )
nodes[ i J.count = {;

1;

1;

b
nodes[ END_OF_STREAM ].count = 1;



int build_tree(NODE *nodes )

int next_free;
int i;
int min_1;
int min_2;
nodes[ 513 ).count = Oxffff;
for ( next_free = END_OF_STREAM +1 ; ; next_free++ )

(
min_1 = 513;
min_2 = 513;
for (i =0 ; i < next_free ; i++ )
if ( nodesl i ).count I= Q)
(
it ( nodes[ i J.count < nodes[ min_1 J.count )
{
min_2 = min_1;
min_1 = i;
b
else if ( nodes[ i l.count< nodes[ min_2 J.count )
min_2 = i;
b
if (min_2 == 513 ) break;

nodes[ next_free ].count = nodes[ min_1 ).count+nodes[ min_2 J.count;
nodes[ min_1 ).saved_count = nodes[ min_1 J.count;

nodes[ min_1 ).count = 0;

nodes[ min_2 ).saved_count = nodes[ min_2 J.count;

nodes{ min_2 ].count = 0;
nodes{ next_free ).child_0
nodes[ next_free ).child_?

min_1;
min_2;

b
next_free--;
nodes[ next_free ).saved_count = nodes[ next_free ].count;
return({ next_free );
b

void convert_tree_to_code(NODE *nodes,CODE *codes,unsigned int code_so_far,int bits,int node )
(
if ( node <= END_OF_STREAM )
{
codes[ node ].code = code_so_far;
codes{ node ].code_bits = bits;
return;
)
code_so_far <<= 1;
bits++;
convert_tree_to_code( nodes, codes, code_so_far, bits,nodes{ node l.child 0 );
convert_tree_to_code( nodes,codes,code_so_far | 1,bits,nodes( node J.child_1);

)
void print_char(int ¢,FILE *fp )
(
if ( ¢ >= 0x20 88 ¢ < 127 ) fprintf( fp,"'%c'%,¢c );
else fprintf( fp,"3d",c );
)
int compress_data(FILE *input,BIT_FILE *output,CODE *codes )
(
int ¢,flag;
tong i;
i=z0;
while(i<f_size)
(
¢ = getc(input);
i=i+1;
flag = OutputBits( output, (unsigned long) codes[ c J.code,codes[ ¢ 1.code_bits );
if(flag<0) return -1;
)
flag = OutputBits( output, (unsigned long) codes[ END_OF_STREAM ].code,codes[ END_OF_STREAM ].code_bits );
if(flag<0) return -1;
return 0;
)

void CloselnputBitFile(BIT_FILE *bit_file )
{

fclose( bit_file->file );

free( (char*) bit_file );



int InputBit(BIT_FILE *bit_file )

{

int value;
if ( bit_file->mask == 0x80 )

bit_file->rack = getc( bit_file->file );

value = bit_file->rack & bit_file->mask;
bit_file->mask >>= 1;
if ( bit_file->mask == 0 ) bit_file->mask = 0x80;
return( value ? 1:0 );

b

unsigned long InputBits(BIT_FILE *bit_file,int bit_count )
(
unsigned long mask;
unsigned long return_value;
mask = 1L << ( bit_count - 1 );
return_value = 0;
while ( mask 1= 0 )
{
if ¢ bit_file->mask == 0x80 )
bit_file->rack = getc( bit_file->file )

if ¢ bit_file->rack & bit_file->mask ) return_value = mask;
mask >>= 1;
if ¢ bit_file->mask == 0 ) bit_file->mask = 0x80;

)
return(return_value);
)

int ExpandFile(BIT_FILE *input,FILE *output)
(
NODE *nodes;
int root_node;
int flag;
flag = 0;
if ( ( nodes = (NODE *)calloc( 514, sizeof( NODE ) ) ) == NULL )
return -1;
input_counts( input, nodes );
root_node = build_tree( nodes );
flag = expand_data( input, output,nodes, root_node );
free( (char * ) nodes );
return flag;

)
void input_counts(BIT_FILE *input,NODE *nodes )
{
int first;
int last;
int i;
int c;
for ( i =0; i <256 ; i++ )
nodes{ i }.count = 0;
first = getc(input->file);
last = getc(input->file);
for ¢ ; ;)
(
for ( i = first ; i <= last ; j++ )
(
¢ = getc(input->file);
nodes{ i )J.count = ( unsigned int ) c;
)
first = getc(input->file);
if ( first ==0) break;
last = getc(input->file);
)
nodes [ END_OF_STREAM ] .count = 1;
)

int  expand_data(BIT_FILE *input,FILE *output ,NODE *nodes, int root_node )
¢
int node;

for ¢ ; ;)
14
node = root_node;
do
14
if (InputBit( input ) ) node = nodes{ node }.child_i;
else node = nodes( node ).child_0;

) while ( node > END_OF_STREAM );
if ( node == END_OF_STREAM ) break;
if ¢ ¢ pute( node, output ) ) 1= node )



)

return -1;
)
return 0;

void set_delay_time()

{

int x1,x2,y1,y2;

int dt;

char plél;
int i,j;
void *ptr;

)

x1=23; x2=47; yl1=6; y2=8; pl0)=5;
ptr=(void*)farmalloc(1024);
gettext(x1+1,y1+41, x2+1,y2+1,ptr);
border(x1,y1,x2,y2);
gotoxy(x1+2,y2); printf(" Set delay time : ");
textbackground(LIGHTGRAY);
window(x2-4,y142,x2,y2);
dt = atoi(cgets(p));
if (p[1)==0)

delay_time = 0;
else
dt;

delay_time
window(1,1,80,25);
window(62,1,65,1);
clrser();
window(1,1,80,25);
gotoxy(54,1);  printf("Delay : %d",delay_time);
for(i=53;i<66;i++)

*(vga+i*2+1)=0x70;
puttext(x1+1,y1+1,x2+1,y2+1,ptr);
free(ptr);

void this_program()

{

void *ptr;
int x1,x2,y1,y2;

)

x1=27; x2=53; y1=10; y2=15;
ptr=(void*)farmalloc(1024);
gettext(x1+1,y1+1,x2+1,y2+1,ptr);
border(x1,y1,x2,y2);

gotoxy(29,12); printf(®. "PROGRAM ");
gotoxy(29,14); printf(* DATA LINK BY RADIO WAVE ");
gotoxy(29,15); printf(® VERSION 1.00 "y,
clrser_attr(x1,y1,x2,y2);

getch();

puttext(x1+1,y1+1,x2+1,y2+1,ptr);

free(ptr);

void programmer()

{

void *ptr;
int x1,x2,y1,y2;

)

x1=21; x2=56; y1=10; y2=14;
ptr=(void*)farmalloc(1024);
gettext(x1+1,y1+1,x2+1,y2+1,ptr);

border(x1,y1,x2,y2);

gotoxy(23,12); printf("Advisor Mr.Kriangkrai Vongrojporn®);
gotoxy(23,14); printf("Programmer Prapan Chantavutsettee");
clrscr_attr(x1,y1,x2,y2);

getch();

puttext(x1+1,y1+1,x2+1,y2+1,ptr);

free(ptr);

void clrscr_attr(int x1,int y1,int x2,int y2)

4
int i,j;

)

for(i=x1;i<=x2;i++)
for(j=y1; j<=y2; j++)
*(vga+i*2+ j*160+1)=0x70;

void border(int x1,int y1,int x2,int y2)

(
int i,]);

for(i=x1;i<=x2;i++)



for(j=y1; je=y2; j++)
<

*(vga+i*2+j*160+1)=0x70;
*(vgat+i*2+j*160)=0;
)

for(i=x1;i<=x2;i++) {
*(vga+i*2+y1%160+1)=0x70;
*(vga+i*2+4y2*160+1)=0x70;
*(vga+i*2+y1*160)="'~:;
*(vga+i*2+y2*160)="'-1;

)

for(i=y1;i<zy2;i++) {
*(vga+x1*2+i*160+1)=0x70;
*(vga+x2*2+i*160+1)=0x70;
*(vgatx1*2+i%160)="{!*;
*(vga+x2*2+i*160)="|";

b

'(vga+y1'160+x1'2)='r';

'(vga+y1'160+x2'2)=‘1';

*(vga+ty2*160+x1%*2)="

*(vga+y2*160+x2*2)=11+,

’.
)

void chat_mode()

¢

void *ptr;

int x1,y1,x2,y2;

char ch;
x1 = 20; x2 = 60; yl = 6; y2 = 8;
ptr = (void *) farmalloc(1024);
gettext(x1-1,y1-1,x2+1,y2+1,ptr);
border(x1,y1,x2,y2);

gotoxy(22,8);
if(mode=='F') { printf("Are you sure to change to Chat Mode : "); clrser_attr(xt,yt,x2,y2); )
else ¢ printf(" Now you are in Chat Mode "); clrser_attr(x1,y?,x2,y2); getch(); )
if(mode=='F')
¢
while(1)
<
ch = getch();
if(ch=='n'[]ch=="y" ||ch==tN"|[ch=="Y+)
break;
else printf(“%c",7);
)
printf("%c",ch);

if(ch=='Y!||ch==1y!) ( mode = 'C'; initial_chat_mode(); )
puttext(x1-1,y1-1,x2+1,y2+1,ptr);

)

free(ptr);
void initial_chat_mode()
L4
int i,j;
str_send = (char *) farmalloc(80);
pos_x_send = pos_y_send = 1;
pos_x_rec = pos y rec = 1;
textcolor(WHITE);
for(i=1;1<79;i++)
for(j=2; j<22; j++)
*(vga+2*i+j*160) = O;
for(i=2;1<80; i++)
(
gotoxy(i,13);
cprintf(ma);
)
gotoxy(1,13);  cprintf(n}");
gotoxy(80,13); cprintf("!");
gotoxy(38,12); cprintf("SEND");
gotoxy(37,14); cprintf("RECEIVE");
for(j=0;j<3;j++)
for(i=0;1<80;i++)
*(vga+t2*i+(11+j)*80*2+1) = 0x1F;
)

void prepare_send_chat(char ch)

window(1,1,80,25);
window(2,3,79,11);



gotoxy(pos_x_send,pos_y_send);
if( (ch!='\n') 88 (ch!='\r') )
{
*(str_send+pos_x_send-1)
*(str_send+pos_x_send)

" w
(=]
-

)
if(ch=='\b')
(
if(pos_x_send>1)
¢
*(str_send+pos_x_send-2) = 0;
ch = 32;
pos_x_send--;
gotoxy(pos_x_send, pos_y_send);
cprintf("%c",ch);
gotoxy(pos_x_send, pos_y_send);
)
else
printf("%c",7);
)
else { pos_x_send++; cprintf("%c¥,ch); )
if(pos_x_send==79) ( pos_x_send = 1; pos_y_send++; )
*(vga‘Z*(pos_x_send-1+2)+160'(pos_y_send-143)+1) = Ox1F;

)
void send_chat(char *str)
(
int i;
for(i=0;i<strlen(str);i++)
send_out (*(str+i));
send out('\n');
)
void send_out(unsigned char ch)
(
while(1)
if(check_out())
(
outp(Port_number,ch);
delay(delay-time);
break;
2
)

int check_out()

‘

¢
return inportb(Port_number+5) & 0x20 ;
)
int check_in()
(
return 1 & inportb(Port_number+5);
)

unsigned char rec_in()

(

unsigned char ch;
ch = inportb(Port_number);
return ch;

)

void rec_chat()
¢
char ch;
if(check_in())

{

ch = rec_in();

window(1,1,80,25);

window(2,15,79,22);

if( (ch=="\n')||(ch==1\r1) )

(

gotoxy(pos_x_rec,pos_y_rec);
cprintf("\n\r");
pos_x_rec = 1;
if(pos_y_rec == 8) pos_y_rec = 7;
else pos_y_rec++;
)
else
(
gotoxy(pos_x_rec,pos_y_rec);



cprintf("%c",ch);
pos_x_rec++;
if(pos_x_rec==78)
{ poS_y_rec++;
if(pos_y_rec==9)
{ pos_x_rec = 1; pos_y rec =7; )
b
window(1,1,80,25);
)

pos_x_rec = 1; )

)

void file_transfer_mode()

(i

void *ptr;

int x1,y1,x2,y2;

char ch;
x1 = 14; x2 = 66;
ptr = (void *) farmalloc(1024);
window(1,1,80,25);
gettext(x1-1,y1-1,x2+1,y2+1,ptr);
border(x1,y1,x2,y2);

gotoxy(17,8);
if(mode=='C*) { printf("Are you sure to change to File Transfer
else ( printf(" Now you are in File Transfer Mode
if(mode==1C')
{
while(1)
{
ch = getch();
if(ch=='n'||ch=='y'[[ch=='N'||ch=='Y')
else printf("%c",7);
) 4

printf("%c",ch);

if(ch=='Y'||ch==1y') ( mode = 'F'; initial_file_mode();
)

puttext(x1-1,y1-1,x2+1,y2+1,ptr);

free(ptr);

)

void initial_file_mode()

(¢

int i,j;
for(i=1;i<79;i++)

for(j=2;j<22; j++)
*(vga+2*i+j*160) = 0;

free(str_send);

)

void save_config()

4

int x1,x2,y1,y2;

char ch;

void *ptr;

int i,flag,size_str;

char *file_name;

FILE *fptr;
x1 = 20; x2 = 60;
ptr = (void *) farmalloc(1024);
gettext(x1-1,y1-1,x2+1,y2+1,ptr);
border(x1,y1,x2,y2);

gotoxy(22,8);
printf(" Are you sure to save config : ");
clrscr_attr(x1,y1,x2,y2);
while(1)
{
ch = getch();
ch = toupper(ch);
if(ch=='Y?) { flag = 1; break; )
else if(ch=='N') { flag = 0;break; )
else printf("%c",7);
)
if(flag==1)
{

file_name = (char *) farmalloc(100);
strepy((char *)file_name, (char *)Program);
size_str = strlen((char *)file_name);

*(file_name+size_str-3) = I(CY;
*(file_name+size_str-2) = 'fI;
*(file_name+size_str-1) = 0;

flag = 0;

Mode :

)

"); clrscr_attr(x1,y1,x2,y2); )
"); clrscr_attr(x1,yl1,x2,y2);

break;



)

fptr = fopen((char *)file_name,"w");
if(fptri=NULL)
{
flag = 1;
fprintf(fptr,"Baud=%d\n",set_menul0) .pos);

fprintf(fptr, "Parity=%d\n", set_menu(1).pos);

fprintf(fptr,"Data=%d\n",set_menu([2] .pos);
fprintf(fptr,"Stop=%d\n",set_menu(3).pos);
fprintf(fptr,"Port=%d\n",set_menu[4) :pos);
fprintf(fptr,"Delay=%d\n", delay_time);

fprintf(fptr,"Compress=%d\n",set_menul6].pos);
fprintf(fptr,"Number User Port=%d\n",no_user_port);

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

fprintf(fptr,“Address of User Port [%d)=X%d\n",i,no_user_addr[il);

fclose(fptr);
)
else
{
border(x1,y1,x2,y2);
gotoxy(22,8);
printf(" Can't save configuration N
)
)
puttext(x1-1,y1-1,x241,y2+1,ptr);
free(ptr);

void receive()

(

int x1,y1,x2,y2;
int flag;
void *ptr;

>

if(mode=='F)

(
ptr = (void *) farmalloc(1024);
x1 = 20; x2 = 60; yl
ptr = (void *) farmalloc(1024);
gettext(x1-1,y1-1,x2+1,y2+1,ptr);
border(x1,y1,x2,y2);
gotoxy(22,8);
printf(® Please Wait while Receiving ");
clrser_attr(x1,y1,x2,y2);
delay(800);
gotoxy(22,8);
printf(» Press any key to cancel "y;
clrscr_attr(x1,y1,x2,y2);
flag = rec_file();
border(x1,y1,x2,y2);
gotoxy(22,8); ’
if(flag==-1)
printf(® Can't open file to receiving
if(flag==-2)
printf(¥ Cancel to receive file
else
printf(" Fite Receiving already
clrser_attr(x1,y1,x2,y2);
delay(1000);
puttext(x1-1,y1-1,x2+1,y2+1,ptr);
free(ptr);
)

else printf(“%c%,7);

int rec_file()

{

char_long size;
char

*name;

int special_flag;
_int count, limit,i;
unsigned char ch;

FILE *fptr;

count = 0; special_flag = 0;
name = (char *) farmalloc(15);
while(lkbhit())
(
if(check_in())
(
ch = rec_in();
if(special_flag == 1)
(

ll);
ll);

ll)'-

y2

.



*(name+count) = ch;

if(*(name+count) == 0) break;

count = count + 1;

)
if(ch == 11v) special_flag = 1;
)

)

if(kbhit¢)) ¢ free(name); return -2; )
strcpy(fname,name);

window(1,1,80,25);

window(68,1,80,1);

clrscr();
printf("%s", fname);
for(i=66;i<80;i++)
*(vga+i*2+1)=0x70;
window(1,1,80,25);
fptr = fopen(fname,"wb");
if(fptr==NULL) ( free(name); return -1; )
limit = sjzeof(long);
count = 0; special_flag = 0;
while(tkbhit())
if(check_in())
(
ch = rec_in();
if(special_flag==1)

(
size.chlcount] = ch;
count = count + 1;
if(count==limit) break;
)

if(ch=='2') special_flag = 1;

)
if(kbhit()) ( free(name); return <257

count = 0; special_flag = 0;
while(tkbhit())

if(check_in())

{

ch = rec_in();
if(special_flag==1)
(
fprintf(fptr,"%ch,ch);
count = count + 1;

if(count=ssjze.l) break;
)
if(chs='#') special_flag = 1;
b

free(name);

fclose(fptr);

if(count!i=size.l) return -2;

return 0;
)
void set_user_port()
{
int x1,x2,y1,y2;
int i;

char ch,*str;

void *ptr;
x1=23; x2=60; yl=6; y2=8;
ptrz(void*)farmalloc(1024);
gettext(x1+1,y141,x2+1,y2+1,ptr);
border(x1,y1,x2,y2);

gotoxy(x142,y2); printf(" Enter number of User Port :

clrscr_attr(x1,y1,x2,y2);
str = (char *) malloc(5);
while(1)
{
ch = getch();
if((ch>47) && (ch<51)) ¢ cprintf("%cY, ch);
else printf("Xc",7);
)
no_user_port = ch-48;
set_menul4].max=2+no_user_port;
if(no_user_port>0) set_menul4].pos=0;
for(i=0;i<no_user_port;i++)
<
border(x1,y1,x2,y2);
gotoxy(x1+2,y2);

break;

printf(" Enter Address of User Port Xd : ",i);

clrser_attr(x1,y1,x2,y2);

b



gets(str);

no_user_addr[i) = atoi(str);
3 .
puttext(x1+1,y1+41,x2+1,y2+1,ptr);
free(ptr);

free(str);
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72 EXAR XR-2206

Monolithic Function Generator

GENERAL DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
The XR.2206 is a monolithic function:' generator inte.
grated circuit capahle o! pioducing high quality sine, W
square, 1riangle, ramp_ and pulse waveforms of high-stability : A E: 16 —l
and accuracy. The ouiput waveforms can be both smphtude NPUT ] I SYMUETRY
and {requency modulaied by an exierna! vohage. Freguency ~ora [ _Q.__ e ADJ
of operation can be selected externally over a range of 0.01 ouTRS - -J .
Hz 10 more than 1 MHz, wot out | 3 ) Q.'ff;’ im -l
SHAPER V.AVEFORM
The circuit is ideally suited for communications, instru- N — Jom B
mentation, and function generator epplications requiring ¢ gl 13 ._]
sinusoidal tone, AM, FM, or F SK generation, It has 8 typica! 5
drif1 specification of 20 ppm/°C. The osciliator frequency uu«[c. E 12} crouno
can be linearly swept over 3 2000:1 frequency range, with CAPACITOA veo .
an external control voltage, having 8 very smali afiect on L E 1 f)'u'#cpu-.
distortion,
T EH s 5] ==,
FEATURES
Low-Sine Wave Distortion 5%, Typical
Excellent Temperature Stability 20 ppm/*C, Typica!
Wide Sweep Ramge 2000.1, Typical
Low-Supply Sensitivity 0.01%V, Typicat
Linear Amplitude Modutation . X
TTL Compatible FSK Conrrols ' ORDERING INFORMATION
Wide Supply Range 10V 10 26V
Adjusiable Duty Cycle 1% 10 89% Part Number Package Operating Tempersture
XR-2206M Ceamic = -55"C10+125°C
XR-2206N Ceramic 0°C10+20°C
XR-2206P Plastic 0°C10470°C
APPLICATIONS XR-2206CN Ceramic 0°C1047¢°C
XR-2206CP Plastic 0°Cwo+70°C
Wavelorm Generation !
Sweep Generation
AM/FM Generstion SYSTEM DESCRIPTION
V/F Conversion -
FSK Generation The XR-2206 is comprised of four functioral blocks, 8
\Phase-Locked Loops (VCO) volizge-contrelied oscillator (VCO), an analog multiplier
and sineshaper; 8 unitv gain butfer amplificr; snd 3 set
of cutrent svitches,
ABSOLUTE MAXIMUM RATINGS The VCO »sctually produces an ouiput frequency porpor-
tiona! 1o an input cutrent, which is produced by & resisior
Fower Supply 26V from the 1iming terminals 10 ground. The current switches
Powe: Dissipation 750 mw route’one of the limine ping curient 1o the VCO controtlled
Derate Avove 25°C 5mw/°C by 8n FSK inpd pin, 10 produze 8n oulout Trequency., With
Tota! Timing Current 6 mA wO timing pins, two discrele cutput frequencies can be
Siorage Temperature -65°C 10 +150°C independently producec {or FSK Generation Applications,

(ol
LA, EMR Irtegrated Syniems, Inc., 750 Palomar Avenue, Sunnyvale, CA 84086 * {408) 732-7970 * TWX §10-339.9233
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XR-2206

ELECTRICAL CHARACTERISTICS

Test Conditions: Test Circuit b*Figure 1, v* » 12V, Ty = 25°.C=0.01 pF. Ry = 10002, Ry= 10k, R3* 25k}

uness otherwise specitied, S, oven for triangle, ciosed for sire wave,

XR-2206M XR-2206C
PARAMETER [ MIN. { TYF. | MAX. MIN. T TYP. [ MAY, UNIT CONDITIONS
GENERAL CHARACTE RISTCS
Swngle Supply Vohage 10 26 10 26 v
Solit-Supply Voliage 25 213 5 213 v
Supply Cutreny 12 17 14 20 mA o100
OSCILLATOR SECTION
Max. Operating Frequency 0S5 1 05 1 Mz C= 100 pF. Aye kN
Lowen Practical Fraquency 0.01 0.00 Hr CoS0uF Rie2Mn
Fraquency Accuracy FR) 24 12 %Kot f, fo® 1/RC
Temperaturk Stability : 110 250 120 pom/*C 0°C< Ta< 75°C,
Ry=Ry=20kn
Supply Sensitivity 001 0.1 0.01 L %Y VLOW * 10V, Vi iGi4 » 20V,
Ri=Ry=20kn
Sweep Range 1000:1 2000:1 2000:% et LY LR EY ]
(O R -2Mn
Sweep Linearity
10:1 Sweep 2 2 % fLm VY kML, g = 10 kM2
1000.1 Sweep [} 8 % L= 100 Ha, f)y = 100 kM2
FM Distortion Q. 0.1 3 110% Devistion
Recommended Timing S
Componenty
Timing Capacitor: C 0.001 100 0.001 100 »F See Figure 4.
Timing Resintors: R, & Ry 1 2000 1 2000 &N
Triengte Sine Wove Outpit See Note 1, Figurs 2.
Teiangle Amplitude 160 160 mvhin Figure 1,5 Open
Sine Weve Amplhude 40 60 80 60 mvin Figure 1,8 Ciosd
Max Output Swing ’ 3 6 Voo -
Output impedance 600 ]
Triangie Linaarity ] 1 %
Amplitude Stability 0s 0% a8 For 1000:1 Swesp
Sine Wave Amolitude Subility s . €800 4800 eom*C SeeNote 2.
Sine Wawe Distortion
Without Adjusiment 25 2.5 % Ree30tn
With Adjustment 04 1.0 . 0% 5 %« See Figures 6 and 7.
Amplituge Modutmion
#hput Impedance 50 100 %0 100 xn
Modutation Range ' 100 100 %
Carrier Suppression - %5 -1 a8
Linessity » T .2 2 % For 95% modulation
Squere-wave Dutput - |
Amplitude : 12 12 Voo Measured ot Pio 11, i
Rist Time 50 250 e C_ = 0pF ;
Fall Time 50 1 50 neec CL* 10pF
i Sslustion Vottege N D Y 1 0a’ 0.2 LY v L-2maA
Lesdage Current 01 o] 0.1 200 BA V) = 26V
FSK Keying Leve! (Pin §) oe 14 24 08 14 2.4 v See pection on circuiy controly
Refererce Byposs Voliage 29 LR 33 2% 3 as v Measured ot Pin 10,

by
Note 11 Output amplhiude s directly proso*tions! 10 the fesistance, By on Pin 3. See Figure 2
shouid be & positive 1emperature coeftcient resiztor.

Note 2:  For marimum smolituce sabilny, Fy

o
e A i Ay =

N AR
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XR-2206

Figure ®: Circuit Connection for Frequency Swesp,

]

¥

4

Figure 10: Circuit for Sine Wave Generation without

External Adjustmant. (See Figure 2 for
Choice of Rg.)

Figure 12: Sinusoida! FSK Generator.

e 4on Sy

Figure 11: Cireuit for Sine Wave Gentration with
Minimum Harmonic Distortion. Ry
Datermines Output Swing — Ses Figurs 2.) N ’

Figure 13: Circuit for Puise snd Romp Generstion,

mteme 7, Thvadu e S
SaT R TS

e e
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Frequency-Shift Keying:

The XR-220¢ ran be operated with two separate timing
resstors, Ry ang RZ' connected 10 the viming Pin 7 and 8,
resoectively, 83 shown in Figure 12, Depending on 1he
polasity of the logic signal a1 Pin 9, either oneor the other
of these timing resistors is sctivated. I Pin 9 is open.
crcuited or connezted 10 a bias voltage 22V, only Ry is
attiveied  Semitarly, it the voltage level g1 Pin Q s <1V,
ety Ry s activated. Thus, the output frequency can be
Leyed betveen two levels, 1y and fo.0s:

f1= 1/R C and 15 = 1/R,C

For splitsupply operation, the keying volage 2t Pin 9 s
referenced 10 V=,

Output DC Leve! Control:

The dc level a1 the output (Pin 2) is Boproximately the
s3me as the dc bias st Pin 3. In Figures 10, 11 and 12.Pin 3
is biased midway between V* ang ground. 10 give an
outpul dc level of =472,

APPLICATIONS INFORMATION

Sine Wave Generation

Without External Adjustment:

Fizure 10 shows the circuit connection for genersting » .

sinusoidal output from the XR-2206. The potentiometer,
Ry a1 Pin 7. provides the desired frequency tuning. The
maximum outbul swing is greater than V*/2. and the
typica! distortion {THD) is <2.5%. M fower sine wave
distonion is desired, #Jditional adjustments can be provided
& described in the following section,

The circuit of Figure 10 @n be converied 10 plitsupply
operation, simply by replacing ali ground connections with
V=. For split-supply operation, R3 canbe directly connecied
10 ground.

XR-2206

With Externat Adjustment;

The harmonic content of sinusoidz Jiput can be reduced
10 =0 5% by additions! adjusimenis as shown in Figure 11,
The potentiomeier, Rp. 29jusis the sine-shaming resistor,
end Rg provides the fine afjustment 1or the waveform
symmetry, The adjustment procedure is as follows,

1. Set Rg 81 midpoint, 249 83;ust Ry for minimym
distortion,

2. With Ry set as sbove, adjust Rg 10 further reduce
distortion,

Triangle Wave Generation

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

FSK Generation >

Figure 12 shows the circuit connection for sinuscidal FSK
signal operation. Mark end space {requencies can be inde-
pendently adjus!ed, by the choice ot timing resistors, Ry
snd Ry the output is phase-continuous during transitions.
The keying signa! is applied 10 Pin ©. The tircuit can be
converted 10 split-supply operation by umply replacing
ground with v~

Pulse and Ramp Generation

Figure 13 shows the circuit tor pulse and ramp wavetorm
generation. in this mode of operation, the FSK keying ter.
minal {Pin Q] is shorzed 10 the square-wa.e output [Pin 11),
and the circuit automatically frequency-shifi keys itselt
between 1wo separate frequencies during 1he positive 9oing
and negativeHoing output wavetorms. The pulse width ang
duty cycle can be adjusted from 1% to 9Y%_ by the choice
of Ry and Ry. The values of R, and A7 houio be in the
nge of 1 kN 1o 2 M.

1
i
! ]
M, B ———— e e s s e e e e
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XR-2206

PRINCIPLES OF OPERATION
Description of Controls

Frequency of Operation:
The frequency of osillation, fy, is determined by the
external timing capacitor, C, across Pin 5 and 6_ and by the
1iming resistor, R, connected 1o either Pin 7 or B. The fre-
qQuency is given ps,
1

fo= EC_ H2z
and can be adjusied by varying either R or C. The recom-
mended vaiues of R, for a given frequency range, dre shown
in Figure 4. Temperature stability is optimum for 4 k) <
R < 200 k2. Reconmended values of C are from 1000 pF
to 100 pF.

Fraquency Sweep and Modulation:
Frequency of oscillation is proportional 10 the to1al timing
curren, by, drawn from Pin 7 or B:

32017 {mA)}
{= C WF) Hz
Timing terminals (Pin 7 or 8) sre low-impedance poinis,
ond are internaily bissed at +3V, with resnect 1o Pin 12,
Frequency varies finearly with iy, over a wide range of
current values, from 1 A 10 3 mA. The frequency can
be controlied by applving 3 controt voliage, Ve, 10 the
activated timing pin s shown in Figure 9. The frequency of
oscillation is related 1o Ve as:

1 R vV
" J4—(]~ =~
! RC HRC“ 3’ P

where Ve is in volis. The voltage-to-frequency conversion
pain, K, is given ps°
K=3Rve=- :'ﬁ Ha/v
cC
CAUTION: For sale operation of the circuit, 1y should be
limited 10 €3I mA_

Output Amplitude:

Maximum output amplitude is inversetly Proportionat 1o the
external resistor, Ry, connected 10 Pin 3 (see Figyre 2). For
sine wave ouout, amplitude is apDroxir.ately 60 mV peak
per E§Q of RZ- for triangte, the peak amplitude ' approxi.
mately 160 mV peat per k2 of R3. Thus, tor example,
R3 = 50 k2 would produce approximately 2 3v sinusoidal
ouipul amplitude,

Amplitude Modulation:

Output emplitude can be modulaied by applying 3 de bias
and a modulating signal 10 Pin 1. The internat Impedance at
Pin 1 iy approximately 100 k§). Output amplinyge va;ie‘
linearly with the applied voltage a1 Pin 1, for values of dc
bias a1 this pin, within 24 volis of V*/2 as shown in Figure
5. As this bias level approaches V*/2, the phase of the
output signal is reversed, and the smplitude goes through
2ero. This property is suilable for phase-shify keying ang
suppressed-Carrier AM gencration. Tote! dynamic range of
emplitude modulation is approximately 55 dB.

CAUTION: AM contio! must be used in conjunction wi,th
8 well-reguiated supply, since the Ooutbut emplitude now
tecomes s functionof vV * :

EQUIVALENT
SCHEMATIC

DIAGRAM
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GENERAL DESCRIPTION

The XR-2211 is a monolithic phase-locked loop (PLL)
system especially designed for data communications. It is
patticularty well suited for FSK modem applications. 1l
oparates over a wide supply voltage range of 4.5 10 20 V
and a wide frequency range of 0.01 Hz 1o 300 kHz. It can
accommodate analog signals between 2 mV and 3 V, and
can interface with conventional DTL, TTL, and ECL logic
1am|he/The circuit consists of a basic PLL for tracking an
input signal within the pass band, a quadrature phase detec-.
tor which provides carrier detection, and an FSK voltage
comparator which provides FSK demodulation, External
components are used 10 independently set center frequency,
bandwidth, and output detay. An internal voltage reference
proportional 1o the power supply provides ratio metric
operation for low sysiem performance variations with
poveer supply changes.

The XR-2211 is available in 14 pin DTL ceramic or plastic
packages specified for commercial or mititary temperature
ranges.

FEATURES

0.01 Hz 10 300 KHz
45VvViozo v

Wide Frequency Range

Wide Supply Voltage Range
DTL/TTL/ECL Logic Compatibility
FSK Demodulation, with Carrier Detection

Wide Dynamic Range 2mVio 3 Vs
Adjustabie Tracking Range {£1% to $80%)
Excellent Temp. Stability 20 ppm/C. 1yp.
APPLICATIONS

FSK Demoduiation
Data Synchronization
Tone Decoding

FM Detection

Carrier Detection

ABSOLUTE MAXIMUM RATINGS

Power Supply 20V
Input Signal Level 3Vrms
Power Dissipation )
Ceramic Package 750 mwW
Derate above T p = +25°C 6 mV/ C
Piastic Package 625 mW
Derate above Tp = +25°C 50 mW/C

&<

" 3

FUNCTIONAL BLOCK DIAGRAM

hsdd. ¢
I >
1
XR 2211 A\ -
SIGNAL P
“Vee E PHE AMP E :IWNG P
CAPACITORY
INPUT l vco 13| _I
LOCK
QUAD LOOP TIMING .
DEreCT l o-DET | lo-DET 12! RESISTOR 7AW
o Dl
GROUND s
LOCK out
- )
. INTERNAL
LOCK & rerenence [ 10 ] YOLTaGe
DETECT 5
ouTPUTS
I 9 l NG
DATA ) 8 FSK
outeut | 7 . COMP INPUT
‘ FSK COMP

ORDERING INFORMATION

Part Number Package Operating Temperature
XR-2211M Ceramic -55°C 10 +125°C
XR-2211CN Ceramic 0°Cto+ 75°C
XR-2211CP Plastic 0°Cto+ 75°C
XR-2211N Ceramic -40°C 10 + 85°C
XR-2211P Plastic -40°Cto + 85°C
SYSTEM DESCRIPTION <

The main PLL within the XR-2211 is constructed from anj
input preamplifier, analog multiplier used as a phase detec- N

tor, and a precision voltage controlled oscillator {VCO). .

“The preamplifier is used as a limiter such that input sngnals~

above typically 2MV RMS are amplified to a constant high -
level signal.

sum and difference frequencies of the input and the VCO
output, { input + { input {2 f input) and { input - f input

{0 Hz) when the phase detector output 1o remove the
“sum’’ frequency component while passing the difference '
(DC) component to drive the VCO. The VCO is actually 3
its nominal input ’

a curtent controlled oscillator with
current ({g) set by a resistor (Rp) to ground and its driving
current with a resistor {Rq] from the phase detector.

The other sections of the XR-2211 act to. determine if the
VCO is driven above or below the center frequency (FSK
comparator), produced both active high and active low out-
puts to indicate when the main PLL is in lock {quadrature
phase detector and lock detector comparator).

XR-86

The multipling-type phase detector acts as 8 !
digital exclusive or gate, Its output (unfiltered} produces |
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€LECTRICAL CHARACTERISTICS

Test Conditions:  Test Circuit of Figure 1, V* = v= = 6V, T = +25°C, C = 5000 pF, Ri*Ry=R3=Rs=20KN R »4.7KQ,
Binary Inputs yrounded, Sy und S3 clused unless otherwise speciied,

E R SR AT i | ] y‘_\'-‘.-*;“v{ﬁ YT A iy AR 25

-

Mo

SROD R PSP )

XR-2211/2211M XR-2211C
PARAMETERS UNITS CONDITIONS
MIN, TYP. MAX. MIN. TYP. MAX.
GENERAL -
R [ Sooply Voltage a5 20 a5 20 v
: Supply Current 4 7 5 9 mA Rg # 10 KL See Fig, 4
T oscILLATOR SECTION
Frequency Accuracy B3] 3 4 % Deviation from fg = 1/RgCq
Frequency Stability o Ry=%
Temperature 20 50 20 pem/ C See Fig, 8.
Power Supply 0.05 0.5 0.05 %/V V*=1211vV. Ste Fig, 7.
0.2 0.2 %/V vt e5%05V. See Fig. 7.
Upper Frequency Limit 100 300 300 kHz Rg = 8.2 K§2. Cq = 400 pF
Lowest Practical
Operating Frequency 0.01 0.01 Hz Rg = 2 MQ, Cg = 50 uF
Timing Resistor, Rg . See Fig. 5.
Operating Range 5 2000 [ 2000 (3¢]
Recommended Range 15 100 15 100 [$Y} See Fig, 7 and B,
LOOP PHASE
DETECTOR SECTION
Peak Output Current 150 200 1300 +100 200 1300 HA Measured at Pin 11,
Output Oftsetr Current b4 *2 HA
Output Impedance 1 1 MQ
Maximum Swing 4 5 4 15 \Y% Referenced to Pin 10.
QUADRATURE
PHASE DETECTOR Measured at Pin 3.
Peak Output Current 100 150 150 ua
Output Impedance 1 1 M
Meaximum Swing 1M 1" V pp
INPUT PREAMP SECTION Meancres at Pin 2,
input Impedance 20 20 [31]
input Signa!
Voltage Required to
Cause Limiting 2 10 2 mV rms
VOLTAGE COMPARATOR
SECTIONS
nput impedance 2 2 [V19] Measured at Pins 3and 8,
tnput Bias Current 100 100 nA L
Vpitage Gain 55 70 55 70 g8 Ry =51 KQ
Output Voltage Low 300 300 mv Ic =3mA
Output Leakage Current 0.00 0.01 HA Vo=12V
INTERNAL REFERENCE
Voltage Level 49 5.3 5.7 4.7% 5.3 5.85 \% Measured at Pin 10, b
Output Impedance 100 100 Q
2

o o, T LD SRS B4t

XR-87
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Figure 1: Functional Block Diagram of a Tone and FSK Figure 2: Generalized Circuit Connection for FSK and ::

Decoding System Using XR-2211

Reference Voltage, VR (Pin 10} This pin is internally biased
a1 the reference voliaye.level, VR. VR = V+/2 - 650 mV,
The dc voliage leve! at this pin forms an internal reference
for the voltage levels at Pins 5, B, 11 and 12. Pin 10 must
be bypassed 10 yround with 3 0.1 pF capacitor {or proper
operation of the circuit,

Loop Phase Detector Output (Pin 11} This ter nunal provides
a high impedonce output {or the toup phase detector. The
. PLL loop fhiter is formed by Ry and C, connected to Pin 11
(sce Figuge 2). With no input signal, or with no phase error
within the PLL, the dc tevel at Pin 11 is wery nearly equal
10 VR. The peak voltage swing available at the phase detec-
tor output is equal 10 TVR.

T

VCO Controf Input {Pin 12) VCO f{ree-running frequency
is determined by externat timing resistor, Rq. connected
from this terminal to ground. The VCO free-running fre-
quency, fg. is

|
RoCo

fo = He

where Cq is the uming capacitor across Pins 13 and 14. For
optlimum lemperature stability, Rg must be in the range of
10 K€ 10 100 K$ see Figure 8).

This terminal is a low impedance point, and is internally

Tone Detection

VCO Timing Capacitor (Pins 13 and 14). VCO frequency is
inversely proportional to the external 1ining capacitor, CO-,
connected across these terminals (see Figure 5). Cg must be .
nonpolar, and in the range of 200 pF 10 10 uF.

VCO Frequency Adjustment: VCO can be fine-tuned by
connecting a POlentiometer, Ry.in series with Rg at Pin12
(sue anure g).

VCO Free-Running Frequency, fo: XR-2211 does not have
a separate VCO output terminal. instead, the VCO outputs
are internally connected 10 the phase detector sections of
the circuit, However, for set-up of adjustment purposes,
VCO free-running frequency can be measured at Pin 3 {with
Cb disconnected), with no input and with Pin 2 shorted 10
Pin 10.

DESIGN EQUATIONS
{See Figure 2 for definition of components.)

1. VCO Center Frequency. {g.
fg = 1/RgCq Hz

2. internal Reference Voltage. VR (measured at Pin 10}
VR = V+/2 - 650 mV

3 Loop Low-Pass Filter Time Constant. 7

T= R‘C]

et g St T A A R

> biased at a dc level equal 10 VR. The maximum timing
current drawn from Pin 12 must Le limited 10 €3 mA for
proper operation of the circuit.
-
?(R-BB
‘:. U - e e e



Loop Tracking Bandwidth, 2Af/fg:
Affig = Ro/Ry

TRACKING
[ sanowors 1
o ] ar
N
—t—t—t—
-
LTS L] L] n LV
-— -

r

' FSK Data Filter Time Constant, 7F:

7F = RpCg

Loop Phase Detector Conversion Gain, K¢: (K¢ is the
differential dc voltage across Pins 10 and 11, per unit

of phase error at phase detector input):

K¢ = -2VR/n volts/radian

VCO Conversion Gain, Kg. {Kg is the amount of
, change in VCO frequency, per unit of dc voltage change
at Pin 11):

KO = -1/VRC0R1 HZ/VOlt. “

Tota! Loop Gain, Ky°

KT = 2nK¢K = 4/CqRy rad/sec/voh

1o = VR (vol1s}/25 mA
T APPLICATIONS INFORMATION
$K DECODING:

4

F2 Flgure 9 shows the basic circuit connection for FSK decod-

. With reference to Figures 2 and 9, the functions of
xternal components are defined as follows: Rp and Cg set
he PLL center frequency, Rq set§ the system bandwidth,
nd Cy sets the toop filter time constant and the loop
amping factor. Cg and Rg form a one-pole post-detection
Mer for the FSK data output. The resistor Rg (= 510 K§2)
om Pin 7 to Pin 8 introduces positive feedback across the

,SK comparator 10 facilitate rapid transition between
,?U‘Dut logic states. .

tcommended component values for some of the most
Commonly used FSK bands are given in Table 1.

Design Instructions:

The circuit of Figure 9 can be tailored for any FSK decoding
application by thé choice of five key circuit components:
Ro. Ry. Co. Cq and Cg. For a given set of FSK mark and
space frequgncles, fy and f2, these parameters can be calcu-
lated as follows:

a) Calculate PLL center frequency, fo:

f~| +f2
fo= 2

b} Choose value of timing resistor Rg. to be in the range
of 10 K2 to 100 K. This choice is arbitrary. The
recommended value is Rg= 20 KQ2. The fina! value of
Rp is normallf"fine-tuned with the series potenti-
ometer, Ry.

¢} Calculate value of Cq from design equation (1) or from
Figure 6:

CO = 1/Rof0

d) Calculate Ry to give a Af equal 10 the mark space
deviation:

Ry = Rolfg/tty-t2)]

e) Caiculate Cy 10 sel loop damping. {Set design equation
no. 4.):

Normally, £ = 1/2 is recommended.

Then: Cq = Cg/a for ¢ =1/2

f) Calculate Data Filter Capacitance, Ce: .
For Rg = 100 KQ. Rg = 510 KS2, the recommended
value of Cg is:

Cg = 3/(Baud Rate) uF

Note: All calculated component values except Rg can be
rounded to the nearest standard value, and Rg can be
varied to fine-tune center frequency, through a series
potentiometer, Ry. {See Figure 9.)

XR-89
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Calculate fg: fg = (1110 + 1170) (1/2) = 1140 Hz «,
Choose Rg = 20 KQ (18 K fixed resistor in series”
with 5 KQ potentiometer)

Calculate Cq from Figure 6: Cq = 0.044 uF
Calculate Ry"Ry = Rg (2240/60) = 380 KQ2
Calculate C] 'C] g CO/4 =0.011 pF

Table 1. Recommended Component Values for
Commonly Used FSK Bands.
{See Circuit of Figure 9.)

FSK BAND COMPONENT VALUES
300 Baud Co =0.039 uF Cg = 0.005 uF
f1=1070 Hz C1 =0.01 ]JF R0=18 KQ
fy = 1270 Hz Ry=100KQ /
300 Baud Co=0.022 uF Cg =0.005 uF
fq=2025 Hz Cy1=0.0047uF Rp=18KQ
) = 2225 Hz R4 =200 KQ2
1200 Baud Co=0.027 uF Cg =0.0022 uF
fq = 1200 Hz Cy =0.01 yF Rg=18KQ
f2 = 2200 Hz Ry =30 K2

FSK DECODING WITH CARRIER DETECT:

The fock detect section of XR-2211 can be used as a carrier
fi| detect option, for FSK decoding. The recommended circuit
" connection for this application is shown in Figure 10. The
open collector lock detect output, Pin 6, is shorted to data
Output (Pin 7). Thus, data output will be disabled at “'low"”
,8$1ate, until there is a carrier within the detection band of
the PPL, and the Pin 6 output goes “high,” to enable the
data output.

The minimum value of the Jock detect filter capacitance Cp
is inversely proportional to the capture range, '.tAfc. This is
the range of incoming frequencies over which the loop can
acquire lock and is always less than the tracking range. It is
further limited by Cq. For most applications, Af. > Af/2.
For Rp = 470 KQ, the approximate minimum value of
Cp can be determined by:

Cp WF}) > 16/capture range in He.

With values of Cpy that are too small, chatter can be ob-
served on the lock detect output as an incoming signal
frequency approaches the capture bandwidth, Excessively
large values of Cp will slow the response time of the lock
detect output,

0.1 uF Ve
o v
s "0l . 1
x
weut © ”"—C
e
co arox <9
six 1
Y A 100 Ru)
o 10 K4} y
0ATA OUTPUT YW Sl
1 %

Figure 10: External Connectors for FSK Demodulation
with Carrier Detect Capability

Note: Data Qutput is “Low’” When No Carrier is Present.

TONE DETECTION:

Figure 11 shows the generalized circuit connection for 1one
detection, The logic outputs, Q and 8 at Pins 5 and 6 are
normally at “‘high” and “'low" logic states, respectively.
When a tone is present within the detection band of the
PLL, the logic state at these outputs become reversed for
the duration of the input tone. Each logic output can sink
5 mA of load current.

Both logic outputs at Pins 5 and 6 are open collector type
stages, and require external pull-up resistors Riyand R 2.
as shown in Figure 11, v

Ve
0.1 oF

L c -
TONE NPUT = ' w3y ..lb veo
-W- l 0.9 uF " FINE-TUNE

TIR-2211

Co b4 1 ,F] & M1 s

! P SN
Ry a- . ve =
r LOGIC —0
oM 90 5, ovrur I L

Figure 11: Circuit Connection for Tone Detection.
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With reference to Figures 2 and 11, the functions of the
external circuit components can be explained as follows:
Rg and Cop set VCO center frequency; Ry sets the detection
bandwidth; Cy sets the low pass-loop filter time constant
and the foop damping factor. Ry 1 and R 9 are the respec-
tive pull-up resistors for the Q and Q logic outputs.

Design Instructions:

The circuit of Figure 11 can be optimized for any tone
detection application by the choice of the 5 key circuit
components: Rg. Ry, Cg. Cy and Cp. For a given input,
the tone frequency, fS- these parameters are calculated

as follows:

a} Choose Rg to be in the range of 15 K{2 to 100 K£2.
This choice is arbitrary.

b) Calculate Cq to set center frequency, fg equal 1o g
(see Figure 6): Cg = 1/Rglg

c) Calculate Ry to set bandwidth *Af (see design equa-
tion no. 5):

Ry = Rolfg/Af)

Note: The total detection bandwidth covers the f{re-
quency range of fg £ Af.

d} Calculate value of Cy for a given loop damping factor.
Cy = Cp/1682

Normally ¢ = 1/2 is optimum for most tone detector appli-
cations, giving Cy = 0.25 Cq.

Increasing Cy improves the out-of-band signal rejection, but
increases the PLL capture time,

e) Calculate value of filter capacitor Cp. To avoid
chatter at the logic output, with Rp = 470 K2, Cp
must be
CpWF) > (16/capture range in Hz)

Increasing Cpy slows down the logic output response time.
Design Examples:
Tone detector with a detection band of 1 kHz * 20 Hz:

a) Choose Rg = 20 K1 {18 KQ in series with 5§ KQ
potentiometer).

b} Choose Cq for fg = 1 kHz (from Figure 6)- C = 0.05
uF.

X(R-92

an-2211 o1 ,F

Figure 12: Linear FM Detector Using XR-2211 and anj
External Op Amp. (See section on Design’
Equation for Component Values.) ’

c) Calculate Ry.Rq = {Rg) (1000/20) = 1 MQ.
d) Calculate Cy for & = 1/2, C = 0.25. Cg = 0.013 uF
e) Calculate Cp Cp = 16/38 = 0.42 uF.
f) Fine-tune center frequency with 5 K§Q potentiometer,

Ry.

LINEAR FM DETECTION:

XR-2211 can be used as a linear FM detector for a wide;'f'_
range of analog commun.cations and telemetry apptications.:
The recommended circuit connection for this application is’ y ‘
shown in Figure 12. The demodulated output is taken from:
the loop phase detector output (Pin 11), through a post-*
detectign filter made up of Rp and Cg. and an external,
buffer amplifier. This buffer amplifier is necessary because’
of the high impedance output at Pin 11, Normally, a non-j?‘
inverting unity gain op amp can be used as a buffer ampli"r'_ 2

fier, as shown in Figure 12, 1

where Vg is the internal reference voltage (Vg = V+/2-—
650 mV), For the choice of external components Ry, Rg.’
Cp. Cy and C. see section on design equations.

o~

The FM detector gain, i.e., the output voltage change per
unit of FM deviation can be given as:

Vout = Ry VR/100 Rg Volts/%deviation




RINCIPLES OF OPERATION

gnal Input (Pin 2): Signal is ac coupled to this terminal,
he intérnal impedance at Pin 2 is 20 K. Recommended
Hnput signal level is in the range of 10 mV rms to 3Vrms.

u;drarure Phase Detector Output (Pin 3): This is the high
ppedance output of quadrature phase detector and is
ternally connected to the input of lock detect voltage com-
ator. In 1one detection applications, Pin 3 is connected
3 g'round through a parallel eombination of RD andd CD
sée Figure 2} 1o eliminate the: Lhatter ot lock detect outputs,
(éthe tone detect section is not used, Pin 3 can be lefi open
rcuited.

k Detect Output, Q (Pin 6). The output at Pin Sis at

igh’* state when the PLL is out of lock and goes 10 “low"”

gonducting state when the PLL is locked. It is an open

lector type output and requires a pull-up resistor, Ry.10
or proper operation. At “low' state, it can sink up to
of load current.

Lock Detect Complement, Q (Pin 6): The output at Pin 6 is
the Jogic complement of the lock detect output at Pin 5.

This output is also an open collector type stage which can

sink 5 mA of load current at low or “on’ state,

FSK Data Output {Pin 7): This output is an open collector
logic stage which requires a pull-up resistor, Ri. to V+for
proper operation, It can sink 5 mA of load current. When
decoding FSK signals, FSK data output is at “high* or “off"
stitle fur low input froquency, s ot “tow™ or “on” stute
for high input frequency. It no input signal is present, the
logic state at Pin 7 is indeterminate,

FSK Comparitor Input (Pin 8): This is the high jimpedance
input 10 the FSK voltage comparator. Normally, an £SK
post-detection or data filter is connected between this
terminal and the PLT>phase detector output (Pin 11). This
data filter is formed by Rg and Cr of Figure 2. The threshold
voltage of the comparator is set by the internal reference
voliage, Vg, available at Pin 10,

EQUIVALENT SCHEMATIC DIAGRAM
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@ MOTOROLA MC3362

Advance Information J

e LOW POWER
DUAL CONVERSION
W POWER NARROWBAND F ECEIVER
LOW POWER RROWBAND FM REC FM RECEIVER
.. .includes dual FM conversiop with qsci!lators. n:nixe{s, quad- SILICON MONOLITHIC
rature detector, and meter drive carrier detect circuitry. The INTEGRATED CIRCUIT
MC3362 also has buffered first and second local oscillator outputs
and a comparator circuit for FSK detection.
e Wide Input Bandwidth:
— 200 MHz using Internal Local Oscillator
— 450 MHz using External Local Oscillator
e Complete Dual Conversion Circuitry
e Low Voltage: Vc¢ = 2.0 10 7.0 vdc
e Low Drain Current (3.6 mA {Typ) @ Vcg = 3.0 vdc} ‘
e Excellent Sensitivity: input 0.7 pV (Typ) for 12 dB SINAD '
P SUFFIX
e Data Shaping Comparator PLASTIC PACKAGE
® Received Signa! Strength Indicator (RSSH) with 60 dB CASE 724-02
Dynamic Range
& Low Number of External Parts Required P
o Manutactured in Motorola’s MOSAIC Process Technology
24 25
- '\
DW SUFFIX
TIC PACKAGE
RF input FIGURE 1 — TYPICAL APPLICATION IN A PLL FREQUENCY PLEE\SIE 751€-02
to 200 MHz SYNTHESIZED RECEIVER 50-24
Input
Match ]-1
0.01 = FIGURE 2 — PIN CONNECTIONS AND
vce 120 o 1 24 From PLL Phase FUNCTIONAL BLOCK DIAGRAM
pi
} 2 23 l ooi] Detector
| 01 =
50 pF 3= 3 22 18t Mixer InpuxE Z-a_]m Mixer Input
10.245 MHz % 2 0.41 uH
t a 21 B X (73] vericap Control
| 2nd LO Output [ 2| 23] Varicap Control
Ceramic Filter sg— 15 20— To PLL or Prescaler d
455 KH2 T . 204 LO Emitte: [3 ] [22] 151 LO Tank
[”_T 6 19 Ceramic Filter
r——’l 10.7 MHz 2nd L0 Base [} [29)151 L0 Tank
7 e
I “_‘ j 1.0 2nd Miner Output [_?_ 'z__o]m LO Output
8 17 |*
01. 0.1 s " ] " } ' VCCE LD—‘E!;! Mixer Output )
I8 v = 10 k 0"1 .
0-111 200k ] 10 15 A 4 Limiter Input E E] 2nd Mixer Input
b " 1" 14 Data VCC B'Z‘;';f,' hn E Ean Mixer input
10k To Carrier o J L 0.001 phne
Detect 12 R d Limiter g Telv
Indicator 68 k 13 8.2k O'O:X‘:‘:?"’e Decoupling [1e] vee
—— = Meter Drive E &E Comparator Qutput
Carrier Detect E E Comparstor Input
Ouadrature Coil E X E Detecior Output

This document cchtams informanon on a new product Specitications and information heren are subject to change without notice
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MC3362 s

MAXIMUM RATINGS (Tp = 25°C, unless otherwise noted) +  EEoe
Rating Pin Symbol Value Unit

Power Supply Voltage 6 VCC{max, 8.0 Vdc
Operating Supply Voltage Range {Recommended) 6 Vee 2010 7.0 Vde E-
Input Voltage (Ve = 5.0 Vde) 1,24 Vi_24 1.0 Vrms : =
Junction Temperature - Ty 150 °C T -
Operating Ambient Temperature Range — TA -40to +85 °C
Storage Temperature Range — T;tg - 65 to + 150 °C N

ELECTRICAL CHARACTERISTICS (Vce = 5.0 Vde, fo = 49.7 MHz, Deviation = 3.0 kHz, TA = 25°C, Test Circuit of Figure 3
unless otherwise noted)

Characteristic | Pin Min Typ Max Units
Drein Current (Carrier Detect Low — See Figure 5) 6 — 45 7.0 mA
Input for - 3.0 dB Limiting = — 0.7 1 2.0 #Vrmg
Recovered Audio (RF signal level = 10 mV) ) 13 —_ 350 - MVrms
Noise Qutput (RF signal level = 0 mV) 13 — 250 — me;—
Carrier Detect Threshold (below Vee! 10 — 0.64 - Vde
Meter Drive Slope 10 —_— 100 — nA/dB .
Input for 20 dB (S + N)/N (See Figure 7) —_ _ 0.7 - uVimp
First Mixer 3rd Order Intercept {Input) — — -22 - dBm |~ "
First Mixer Input Resistance (Rp) — — 690 — n R
First Mixer Input Capacitance (Cp) —_ -— 7.2 -— pF
First Mixer Conversion Voltage Gain — — 18 —_ --08 :»’—-
Second Mixer Conversion Voltage Gain — — 21 - LI et
D Output Resistance 13 — 1.4 — | i
wap 4
FIGURE 3 — YEST CIRCUIT :
RF Ferronics h 1?—“_{ o
Input 12-345-K )
50 0 - R
. L AANID D — 3
i
v 1 24
2:6 0.01
120 pF 1 i
2 23 -
| —_{ L - 'y
} 10.245 50 pF 3 22 10.5 Turns !
Mz g 4 A 33 pF | I |coilcratt h
{li : ! ] | |uNI10na2 ;-
P —s 20 —J N
FLicD MC3362 FL1: Af.,..;w o
I r—i6 B— muRata CFU455D A
FLe— or
0. 7 g A% Toko LFC455| o
—] 8 17 i
0.1 FL2: -
JIA s 16 muRata SFE10.7MA i
— VN\—— *
10 15 or !
— —'IBO—p.F_ = 0.1 Toko SK107M3-A0-10
II | n 14 ——e
I 13
| i 112 :
Toko RMC-2A6597HM +1.0 uF .
vee o- 1t ~O VEE $
L]
TS
o i
Tt ow

3
H

Ay i
"
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FIGURE 4 — IpmETER versus INPUT FIGURE 5 — DRAIN CURRENT, RECOVERED AUDIO versus SUPPLY
" T 1 T 1 - 80 800
A
W j— Ve o i = 70 700
10— MC3362 o Ice, Care. Det. Low (RFin = 10 mV)
A 60 600
§0H—
80 e L Ige. Cars. Det. High (R in = 0 mV) — g
P = P 1 £
70 L E &0 /"4 w
0 = 8 =1 o
8 // 30 :r - Recovered Audio 300 >
50
— 20 i 200
40 ’l
30 1.0 ,- 100
20 0 . 0
130 ~120 -0 100 -%0 -80 -0 -60 -5 ~-40 -30 [} 1.0 20 30 4.0 5.0 60 70 8.0
RF INPUT {dBm} Vee V)
FIGURE 6 — SIGNAL LEVELS FIGURE 7 — S+N, N, AMR versus INPUT
3, +20 ]
20 - +10 1
10 o S+N
! d Mixer Output — L’ \\
—10 Eecon : ixer eIl pu! ~>/ ,/ g i \\
First Mixer Output -3
-2 — > / Z -2 R
n Second Mixer Input e % A z S+ N 30% AM | e
o A DA : o l
- o -5k
s ] A | A LV i = .
-5 AT =S0F, °~°"'LLI3L°‘°’
-8 - v re _ -0 L
_ / RF Input to Transformer s .
-130 ~120 ~110 -100 -% -8 -70 -8 -5 -4 -30 -130 -120 -110 -100 ~80 -8 -7 -60 -5 -40 -30

RF INPUT (dBm) RF INPUT {dBm}

FIGURE 8 — 1ST MIXER 3RD ORDER INTERMODULATION

FIGURE 9 — DETECTOR OUTPUT versus FREQUENCY

20 40
/7 pa
10 7
y -
0 + —~

-10 /? 30 — \

2 7
a4 7 —g
-3 = 20
v Desired Products / L \ P

" 3rd Order Intermod. R
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-7
% / ,
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MOTOROLA LINEAR/INTERFACE DEVICES

8-49

i
1'
i
i
[
!




MC3362 g
CIRCUIT DESCRIPTION Following the first mixer, a 10,7 MH; Ceramig by,
" The MC3362 is a complete FM narrowband receiver pass filter is recommended. The 10,7 MH; filtorpg
from antenna input to audio Preamp output. The low nal is then fed into one second mixer input Din,u..
voitage dual conversion design yields low power drain, other input pin being €onnected to VCC- 2
- excellent sensitivity and good image rejection in nar- -
) rowband voice and data link applications. The 455 kHz IF is typically filtered using o corp
- In the typical application (Figure 1), the first mixer bandpass filter then fed into the limiter input pin.
: amplifies the signal and converts the RF input to 107 limiter has 10 LV sensitivity for ~3.008 "fhhlng. o
- MHz. This IF signal is filtered externally and fed into the 10 1.0 MHz. et
- second mixer, which further amplifies the signal and The output of the limiter is internany connem,é" %
= converts it to a 455 kH; IF signal. After external band- the quadrature detector, includj
¥ pass filtering, the low [F is fed into the limiting amplifier capacitor. A parallel |C tank is need
and detection circuitry. The audio 1s recovered using a Pin 12 to Vee: A 68 kN shunt resistance iy in,
conventional quadrature detector, Twice-IF filtering is which determines the peak separation of the
provided internally, rature detector; a smaller value wij| increase the g
The input signal level js monitored by meter drive ing and linearity byt decrease fecovered audio
= circuitry which detects the amount of limiting in the sensitivity,
} - limiting amplifier, The voltage at the meter drive pin A data shaping circuit is available and
i determines the state of the carrier detect output, which pled to the recovered audio output of Pin
e - is active low. Cuit is a comparator which is designed to
2] crossings of FSK modulation, Data rates
: APPLICATION 35000 baud are detectable using the circyj
= The first local oscillator can be fun using a free- 1. Hysteresis is available by connecting a hj
running LC tank, as a VCO using PLL synthesis, or resistor from Pin 15 1o Pin 14, Values bey,
driven from an external crystal oscillator, It has been are not recommended as the input signal cann
funto 190 MHz.* A buffered Output is available at Pin ¢ome the hysteresis,
20. The second local oscillator is a common base Col- The meter drive circuitry detects input signat fave)
Pitts type which is typically run at 10.245 MHz under by monitoring the limiting of the limiting amplifier
' crystal control, A buffered output is available at Pin stages. Figure 4 shows the unloaded current 8t Pjn g
' 2.Pins 2 and 3 are interchangeable. versus input power. The meter drive current con bo_
'__‘ The mixers are doubly balanced to reduce spurious used directly (RSSI) or can be used to trip the cay
s responses. The first and second mixers have conver- detect circuit at a specified input power, To do*
ol sion gains of 18 dB and 22 d8 {typical), respectively, pick an RF trip level in dBm Read the correspo,
2y 8s seen in Figure 6, Mixer gain is stable with respect current from Figure 4 and pick a resistor such t
sl v % b4

¥

" impedances ang pin layout are designed to allow the R10 ~ 0.64 vdc/ ho
: user to employ low cost, readily available ceramic fi). Hysteresis is available by connecting a high-valued 3
£ ters. Overall sensitivity and AM rejection are shown resistor Ry between Pins 10 and 11, The formula js:
: in Figure 7. The input leve! for 20 dB {S+N)/N is 0.7

%3 1V using the two-pole post-detection filter pictured. Hyst. = Vec! Ry x 10-7) 48

4

- i

T 4

‘g *if the first local oscillator (Pins 21 and/or 22} is driven from

! & strong external source {100 mVrms), the mixer can be

) used 10 over 450 Mz

e
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