MODEM

To modem &ivat po NAEKTPOVIKT] GUGKELT TTOV EMLTPEMEL TNV OSEVOT YNPLOUKDV
ONUATOV HEGH AmO OVOAOYIKO KOVOM (CuVNO®G HoL KOV TNAEQMVIKY] YPOLLUN
(Cpapun Kévrpov Morewc)). E@’ 66ov Aowmdv Bonddet Ty enkovovio GGTHUATOV,
npokertan ywoo po. Data Communication Equipment tomov cvokevn kot mpémel
ATOPOITNTO 6TO GALO GKPO TOV AVOAOYLKOD TNAETIKOIVAOVIOKOD KOVOALOD VO, VITAPYEL
o wopopolov  TOTMOL  cvokevr, oniadn Eva GAAlo modem. Avtd ta VO
dracvvdedepéva modems emtpémovy v entkowvavio 6vo Data Terminal Equipment
tOmov cvokevmv. Ot D.T.E. cvokevég eival cuvnBwg 6o Hiektpovikoi YmoroyioTéc,
aAAG Bo pmopovoe va ivan emiong éva XOoTnHo XuvayepUoD OV EMKOWAOVEL Le Eva
Hlektpovikd Ymoloyiot) yio va «avagépey kKamoto cupupdv, 1 Oa propodce va eivor
évag HAextpovikdc Ymoloyiothg mov emwkowvovel pe évo TnAepovikd Kévrpo
(P.A.B.X.) 1 éva Apoporoynty (Router) yw vo TPOTOTOGEL KOATOOG TOV
TPOYPUUUATIGUO OVTAOV T®V cuotTnudtov, N Bo uropodvce va eivar Eva AtcOntmplo
(m.x. Zewopodpetpo N kdmoov €idovg Oeppoctoryeio K.0.) MOV emkowmvel pe éva
HAextpovikd Ymoloyiot yia va petagépet kémowo pétpnon x.o.. H mo xloacowkn
nepintowon ypnong modem eivoar avty katd v omoia évag HAektpovikog
Ynoloyiotig ovvdéeton oto internet. Iaviwg, 6mwg mpoavaeépnke, eivar duvotn n
gmikowvaovia. 600 HAektpovikdv YmoAoylotdv upécw o600 modems wot g
TNAEQOVIKNG YPOUUNG X®Pig T xprion Tov internet.

Eivor yvootd 6tt 1 AéEn modem mponAfe omd ™ obviunon tov Aégswv
modulator kow demodulator, onAadr Alapope®mTAG Kot ATOSAUOPE®THS, KOOME
SLUOPOAOVEV OTOOOUOPPDVEL TO OVOAOYIKO GMUOTO OKOVGTIKMV GLYVOTHTOV TNG
TNAEQOVIKNG YPOUUNG Y10 VO LETOQEPEL YMerokd onuata. Ta modems avtd eivor ta.
TO EVPEMG YPNOOTOLOVUEVO, KOl OVALPEPOVTAL KOl WG MOdems akovoTiknig {mvng
(Voiceband vmomepintwon tov Baseband ot mepoyn ovyvotitov 300Hz g
3400Hz). Awkpivovtar 6 oe modems emdeydpevng miepovikng ypopung (dial-up
line), ka1 o modems agiepouévng 1 pobopévng tiepovikng ypapung (dedicated 1
leased line), (BAéne oo TéLOG TOL KePoiaiov Appendix A).
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Zynua 1. O dvo mepmtdoelg chvdeonc twv voiceband’s modems.



Ep’ o6cov ta modems Aertovpyodv oe (evydplo, Kot €9’ OGOV VLEAPYEL
mBavotnto to. 600 avtd modems tov (evyaplov Vo TPOEPYOVTAL OO SLAUPOPETIKO
kataokevaot) Bo mpémer  Asttovpyion Tovg va koabopiletar amd GLOTACELS TTOV
exdidel  International Telecommunications Union —Telecommunications sector e
10 Swkprtikd V.XX, 6mov XX eivar avgovteg apiBpoi mov yoapaktmpilovv 1
ovyKekplévn ovotaon. Ot cuotdoeig avtég kabopilovv tov PuOud Metagpopdg tmv
Aedopévov (Bit Rate), (madadtepa 1 tayvtnto avth ekepaldtav oe Baud Rate, olra
TOPA TAEOV €XEL TEPMEGEL GE OYPNCia 0 OPOC AVTOG, PAETE 6TO TELOC TOV KEPOANIOV
Appendix B), eav n Emikowvovia eivar Simplex, Duplex (Half 1 Full), to tpotokoiro
AopBwong Aabawv (Error Correction), 1o tpwtdokolho cvurnicong Asdopévaov (Data
Compression,) kot GAAeg devTePELOVOES TTaPAUETPOVS. Emeldn cvvifmg o PuOudc
Metagopdc tov Agdouévov peta&d tov D.T.E. ko tov modem eivar onpoavtikd
vynAdTEPOG o’ OtL petald Tov dvo modems emiaiieton va vapyet EAeyyog Pong
(Flow Control) tov Agdopévav peta&d tov D.T.E. kot tov modem (BAéne Appendix
E). Zvvn0oc ypnowonoteitar n teyvikn XON/XOFF kat €101k otnv mepint®on g
dacvvdeonc tov D.T.E. pue to modem péow g ogipaikng ovvdeong RS-232C pmopei
va ypnowomombei kar n teyvikn RTS/CTS (Ready To Send/Clear To Send). O\a to
modems 0o wpémer va pmopodv va mapEXovv TIC PACIKEC VANPEGIEG TOL
neprypbpoviar and 15 ovotdoeg g LT.U.-T ko xoatd mepimtwon kdamoteg
npochetec Kat ovaadpcpévec VINPEGIES VALY LLE TOV KATOGKEVAGTH.

Kotd mv oapykn ¢@don emkowwviag tov modems, avtd Eekwvodv pia
dadwkacio «yepayiacy (Handshake) katd tnv omoio aviolldocovv mAnpo@opieg
oyxetika pe v Taydta Metaeopds Tov Agdopévov, ta tpwtdékoilo Enucovoviag,
Awpboong Aabav, Xvumieong Aedopéveov mov Ba ypnoipomomBovv katd v
EMKOIVOVIOL HETOED TOVG KOl  UETOMIMTOLV GE [0 KOTAOTOOY  «OLOPAVELNG
(transparency) étowua yio va. petapépovy ta dedouéva v 6vo D.T.E..

Intracom NetMod USB ver, 3.02 Properties EJE|
General | Modem | Diagnostics | Advanced | Driver | Power Management

Ewtra Settingz

E wtra initialization commands:

[ Advanced Paort Settings. .. ]

[ Change Default Preferences. .. ]

[ ok ] [ Cancel

Ewova 1



[Tpokepévonv to modems vo, extteAécovv oTéG TIC oVVOETEG AetTovpyieg OALA
Kol Vo Topapeivouy «evéhktoy Oa mpémel va umopovv va mpoypappatiloviar. O
npoypappatiopds (avoaeépston g Configuration) yiveton oyeddv mhvra Otav 10
modem dgv emikowvovel pe GAho modem. O mpoypappotionds avtdg yivetor oe
eninedo command line, kat ot eviodég mov didovtar Exovv mpodOepa 1o AT (amd to0
ATtention mpoc to modem). Ot evtoAég avtéc sivar 101EC HE AVTEG TOV PaivovTol 1
umopovv va dobovv oto mapabvpo g Ewdvag 1. (Settings—Control Panel—Phone
and Modem Options —Modems—Properties—Advanced). To initialization
(Apywomoinon) €xet v évvola OtL 1 VoA avTn dideTon kdbe Popd mov ekva M
emkovovia Tov vroloylot pe to modem.( Evog katdAoyog towv Pacikdv avtmdv
evioh®v @aivetanw oto Appendix C, oAld yw to kabe modem to mAfpeg GUVOLO
EVIOADV TOV, OVAPEPETOL GTO TEXVIKO €YXEPIO0 OV TO GLVOdEVEL. ETol kot aAMdg
aVTA TO TEYVIKA £YYEPIOI0 TOV KATOOKEVAGTMV OTOTEAOVV TOADTIUEG TNYES TEXVIKMDV
TANPOPOPLDOV.)

Ouwg ektdg amd ta. modems mov ypnoonoodyv onpata voiceband vrapyovv
KOl EKEtval TOv ypnotporolovy onpoto baseband (onpoato Baoikng (dvng) (Appendix
D). e AepoviKég Ypouués, oTig omoieg dev mopeufarioviol mvia, EVIGYVTEG M
cvotpate TOAVTAEENG T0 @dopa cvyvotnTev ¢ Pacwng Covng elvar OHz €wg
100KHz. Zyed6v mavta avtég ot TNAEPOVIKEG YPOUUES OV elval EMAEYOUEVOL TUTTOL
aAMG aplepopéveg N puobopéves. X avtod Ttov €idovg Tt modem o PuBuog
Metoapopds tov Agdopévov efaptdtoar amd TO PNAKOG GVTOV TOL €I00VG NG
TNAEPOVIKTG YPOUUNG, KOl AtO TN O10TOUN TOV YOAKIVOV 0y®Y®OV 0VTNG TNG YPOUUNG
kot ovvfoc maipver tuég amd 64Kbps €mg ko 2Mbps. Tétowov &idovg modem
ypnowonotel kot o O.T.E. yuo va mopéyel TMAETIKOWVOVIOKES VANPESIES LYNAOD
PvOpov Metdooong Asdopévov, cuvnbwg o etarpiec. H o yvoot) vanpesio avto
tov &idovg givon N 1.S.D.N.(Integrated Services Digital Network). Bépawo o O.T.E.
dev ovopdler modems avtég Tig tepuatikég (emedn tomobetovvral ota 6V0 TépUaT
™mG MAepmvikng ypappng) dwrdéelg aird L.T.U. (Line Termination Unit) avth mov
elvar gykoteomuévn oto Tniepovikd Kévipo ITlohewg tov O.T.E., wor N.T.U.
(Network Termination Unit) avtf mov sivol eykateotnuév o610 YOPO TOL
ovvdpounty. Edikd ywo v mepintwon tov 1.S.D.N.-B.R.A.(Basic Rate Access) mov
ypnowomoteitar ko otig owkieg To N.T.U. ovoudleton N.T.1 (Network Termination 1)
Kot givat 1o yvooto pog netMod g INTRACOM. (Edd Ba mpémet va avapepbet oti
LEPIKES POpEC 0 Opog modem ypnotpomoteitarl KoToypnotikd (e€aptdror ToAd amd
oV optopd mov divovue otn AEEN Awoudpewon).) To televtaio técoepa ypovia o
O.T.E. éyet apyilel va ypnolpomotel avti autdv Tov Teppatikov dotaéemy, baseband
modems tomov H.D.S.L. (High bit rate Digital Subscriber Line/Loop). Avto to
modem avrkel otnv owkoyévela XD.S.L. (Digital Subscriber Line/Loop), otnv omoia
owkoyéveln, ovikel kot to yvootd uag modem A.D.S.L. (Asymmetric Digital
Subscriber Line/Loop). Ta H.D.S.L. modems emttvyydvovv PuBupodc Metapopdg
Agdopévov uéxpt 2Mbps ¢ 6cov 10 PAKOG TG TNAEPOVIKNG YPAUUNG Eivotl AtydTepo
a6 4Km kot 1 S1épeTpos v YdAKvov ayoydv Tov (guyov (amattodviot 000 (ebyn)
givar 0.4mm éwc 0.6mm. (Erototikd €yelt mapatnpnbel OTL o1 TMEPLGGOTEPOL
ocuvopountég Ppiokovrar oe po axtivae SKm yopom and to Tniepovikd Kévipo
[ToAewg). TTavtmwg edv 0 cuvopountg Ppicketar oe amdoTacon peyaALTEPT Twv SKm
a6 10 Tniepovikd Kévipo ITolewmg, ta H.D.S.L. modems dev enicotvmvovv peta&y
TOVG KOl TPETEL VAL YpNoomombovy o1 Ttapandve avoaeepbeiceg teppatikés datdéelg
O6mov evolapeso ovtdv pmopodv vo. tomobetnlovv avayevvntég (regenerators) tov
ofuotog (dev pmopodv va ypnoipomonfovy avoyevvntée onuatog uetald Tmv
H.D.S.L. modems). Ta televtaio xpovia kot gTaipeieg mov BELOVV va dlocvuvoEcoVY



TAETIKOWVOVIOKE 000  avefapnta Kpd Tovg HECH HICO®UEVNG  YPOUUNG
ypnowonotovv to. H.D.S.L. modems, oAhd mavta vIapyel 1 mEPITTO®ON 1) GLVOAMKN
KOAMOLOKY amOGTOOT) T®V dVO KINpiov va givar peyoddtepn amd 4Km apov 1
HoOoUEV] TMAEPOVIKT YPOUUN TPETEL Vo TEPAoEL UEC® TOL KTNPiov TOV
Tniepovikov Kévipov [ToAewg.

Mia mapariayn avtov tov baseband’s modems eivaw too short range 1 short
distance 7 short haul modems 1 line drivers wov kat’ ovciav enekteivovv ) Bvpa RS-
232C og molv peydAn omdotacn ocvvnbéotato péoa o’ Eva KTHPO N G Eva
OLKOOOKO TETPAY®OVO OV KOL TUMIKAOG HePIKA omd oavtd vrootnpilovv Pubud
Metddoong Aedouévav 115.2Kbps o andotacn péypt 14 pidia. Kot ovtd cuvdéovtar
avéd Cevyn pe dovppotn 1 TETPACHPUATI YPOUU] GUVECSTPOUEVOV OYOY®DV TOL
ocuvnBmg maM dev elvar pcBopévn miepoviky ypopun péow O.T.E.. Emedn to
néyebog toug dev elvar peydlo morrhég popég eykabiotavtol Tdve otov connector RS-
232C g1dkad eqv avtodg etvar Tov thmov DB25.

Ievikd mpémetl va Eyovpe mhvta v’ oyn 6t N omoladnrote mpdsPfacn oe W.A.N.
(Wide Area Network) 1 oto internet, omottel mdvta ™ pecoldfnon kamolov €idovg
modem Tov 0moiov TV TOPOLGio GTAVIMG AVTIAAUPUVOLOCTE.

IHHOPEIA EPTAYIAY

Avt| N gpyaotnplokn AokKnomn eivor mopopol LE TNV TPONYOVUEVN TOV Elxe
titho ZEIPIAKH EITIKOINQNIA, kot 11 pé6vn 0uGLooTIKY dlapopd eivat 1) xpnomn tov
modems ot Béon oL oEplakoy KaAmdiov. Etol evd m ogiplokn dachvoeon
VTOAOYIGT®V VOEITOL OTL VEICTOTOL HEGO OTO YDOPO €VOG KINpiov 1 €0T® €VOG
OKOJOIKOV TETPOYDVOL, 1| xpHon Twv Modems pog anehevbepmdvel and avtoh TOVG
YE@YPOUPIKOVG TEPLOPIGUOVS, KOl Ol ETKOWMVOUVTEG VTOAOYIGTEC UTOpel va
Bpiokoviar omovdNTOTE LWAPYEL TNAEPMOVIKY] YPOUUY EVGUPUHOTIN 1 acVPUATN
(D.E.C.T. (Digital European Cordless Telephone), C.T.2 (Cordless Telephony 2
(H.IT.A.)), G.S.M. (Global System for Mobile communications), Aopv@opikn).

H nmpot epyoacio mov €yovpe va kdvovpe €ivol vo OmOKOTOGTHGOVUE TNV
gmikovevio. peta&b TOL VTOAOYIOTH Kol TOL OVTIGTOYYOL MOodem pe 10 omoio
ovvdéetar. H odvdeon avtn yiveton pe ) ypnon kolmdiov RS(Recommended
Standards)-232-C  (D.T.E. (Data Terminal Equipment) - D.C.E. (Data
Communication Equipment))tov mdvto cvvodevel 10 Kouvovpylo  modem.
(TTpocoyn!!! Avtd 10 KeA®O0 givor dtapopetikd and 10 KaAddio RS-232-C null
modem (D.T.E. - D.T.E.) mov ypnowomomooue otnv mpoavapepbeico
EPYOOTNPLOKT AOKNOT)

Kotd to yvootd and v tpoavagepbeica doknom, [LE TN ¥P1ON TOV AOYICUIKOD
HyperTerminal amokabictovpe emkowvwvio pe ta modems. Evag tpoémog yio vo
e éyEovue NV omoKplon TOL Modem, &givol Vo TANKTPOAOYNGOLUE TOVG TOVG
yopoktpes AT&V (pe peydhn mBavotnto oavtol ot yopaxtipeg Oev  Oa
anewovicBovv oty 000vn) oAAd otnv 000vn pog 0o AdPovpe TO CNUOVTIKOTEPO
uépoc tov mpoypaupatiopov (configuration) tov modem. Emedn kotd v
VAOTOINONTNG OoKNONG ¥pNouonomoapuse Modems to omoio. «KATOGKEVUOTIKA
anméyovv mepinov Técoepa ypovia N eEEMEN TG TEXVOLOYIOG EMETPEYE GTO VEDTEPO
(microcom) va amavIinoel IAKOTEPO. 6TO ¥PNOTH o’ OTL TO TaAaldTePO (Crypto).

Amékpion microcom




AT&V<enter>

Comm Standard
CommandCharEcho
Speaker Volume
Speaker Control
Result Codes
Dialer Type
ResultCode Form
ExtendResultCode
DialTone Detect
BusyTone Detect
LSD Action

DTR Action

Selection

Medium
OnUntilCarrier
Enabled

Tone

Text

Enabled
Enabled

Standard RS232
Standard RS232

Press any key to continue; ESC to quit.

V22b Guard Tone
Flow Control

Error Control Mode
Data Compression
AutoAnswerRing#
AT Escape Char
CarriageReturn Char
Linefeed Char
Backspace Char
Blind Dial Pause
NoAnswer Timeout
""" Pause Time

Selection
Disabled
Hardware
V42,MNP,Buffer
V44 \/42bis MNP5
1

43

13

10

8

3 sec

55 sec

4 sec

Press any key to continue; ESC to quit.

No Carrier Disc
DTMF Dial Speed
Escape GuardTime
Data Calling Tone
Line Rate

Selection
2000 msec
95 msec
1000 msec
Enabled
33600

RR XXJdo0ZIrmow
o

(ON @)

Press any key to continue; ESC to quit.

Stored Phone Numbers



OK

Amoxkpien crypto

AT&V<enter>

ACTIVE PROFILE: DTE SPEED = 115200 BPS 8N1
E1L3M1IN1QOTV1IWO X3 &C1 &D2 &G0 &K3 &Q0 &R0 &S0 &T5
&X0 &YO0\GO \K5 \N3 \V0 %C3 %E2

S00:001 S01:000 S02:043 S03:013 S04:010 S05:008 S06:005 S07:050 S08:002
S$10:014 S11:080 S12:050 S30:000 S32:017 S33:019 S91:010

STORED PROFILE 0: DTE SPEED = 115200 BPS 8N1
E1L3M1IN1QOTV1IWO X3 &C1 &D2 &G0 &K3 &Q0 &R0 &S0 &T5
&X0\GO \K5 \N3 \V0 %C3 %E2

S00:001 S02:043 S06:005 SO7:050 S08:002 S10:014 S11:080 S12:050 S91:010

STORED PROFILE 1: DTE SPEED = 115200 BPS 8N1
EILI1MIN1QOTV1IWOX3&C1 &D2 &G0 &K3 &Q0 &R0 &S0 &T5
&X0\GO \K5 \N3 \V0 %C3 %E2

S00:000 S02:043 S06:005 S07:050 S08:002 S10:014 S11:080 S12:050 S91:010

OK

IMpooééte 611 ovotlaotikd 1 othAn AT Cmd tov microcom eivar Tapduolo pe tnv
amdkpiot Tov Crypto.

Ene16m o mpoypoppaticpog tov modems givar apketd dVoKoA0G 1060 €€ outiog Tov
un euukob user interface, 6co kvping emedn amartel TOA KOA YVOGN TG GEPLIKNG
avtng  emwowvoviag, mopabétoope pepwéc moAv  Paoikég AT eviohés.  (Omwg
npoavapépOnke ta modems ogeilovv va amokpivovtatl 6° £va Bacikd cdvoro AT evioldv
TPOKELEVOD VO UTOPOVV VO, EKTANPDOGOVY TN PACIKY| ETKOWV®Via, Kot omd EKEL KoL TEPQL
avaAOYQ LLE TOV KOTAOKELOGTN Kol TO TOGO cLYypova glval, Hmopel va anokpivovtol € To
ovvBeteg AT eviodéc kol v VAOTOOLV  CUUTANPOUATIKEG VINPECIEG  £XOVTOG
OTOKOTAGTNOEL TN PAGIKN LANPECIiQ ETKOVOVING.)

ATXXXX. . XXXXEW 1 (XXXX. . . XXXX:O1APOPES EVIOAEG OMMC OVTEG QOIVOVTOL GTO
Appendix C) Amoffkevon Tov XXXX...XXXX ®OTE Vva
otatnpnBovv Kot petd ™ dokomn TPoPodoGiog.

ATZ ‘Enavagoptoon tov arodnkevpuévov eviohdv povo.

ATE1l :To modem «otélvel micw» (Echoed back) to yapaxtpa mov
énafe. (IIBavov va punv esivor embountd eidwd ov To
ocvvoedueva  pnyaviuate oto modem dev eivon Personal
Computers.)

ATX3 :To modem mov Eekiva v enikovovia dev tpoomadel vo
aviyvevoet to dial tone tng ThAePOVIKNG YPOUUNS Yo VoL
KaAéoel To modem mov mpénet va emkovavioet. (Eivatl moAd
YPNOO OTIS TEPITTOGELS TOV VIEapyeL To dial tone aidd dev to
«kotorafoivery To modem.)

AT&FX3&W, ATZ :Edv petafdArloviog Tov TpoypopioTicd dev Bupopacte md
napapueTpo aArLaEape Kot To modem dev Aertovpyel KOVOVIKA,



LITOPOVLLE VAL TO ETOVOPEPOVLE OTIG PACIKEG EPYOCTAGLOKEG
pvOuicelg divovtag v TponyovUEVN 0koAovOio EVTOAGDV.
ATD(P)(T)z,X...x  :Aivovpue gvtoln 6to modem vo KOAEGEL TOV THAEPOVIKO
ap1dud otov omoio amavidel o GAlo modem. ATDP :koalobue
oAk, ATDT :xakovpe Tovikd. Z,X...X: Z: tpdbepa
npodcPaonc oe I'papun Kévrpov [loAemg oe mepintmon mov to
modem cuvvdéetal o€ eowtepikd Tniepwviko Kévipo,
,:(xoppa) to modem siodyet ypovikn kabvotépnon yy
(op1lopevn ATS008=yy) peta&d tov mpohépatog Kot Tov
GLVOPOUNTIKOD aplOpoD, X...X: GLVOPOUNTIKOSC aplOUdC.

ATS000=xx : XX aplOudg KovdoVVIGUAT®Y TPV amavticel To modem. o
xx=00 to modem dev amovTdeL.
ATHO . Me 1t ypnomn othg TG EVToANG To modem amoAvel

MAe@Vikn ovvdeo. [Ipocoyn!!! Edv teppaticovpe aniog to
HyperTerminal e€aptdtol amd 1o mpoypoppatiopd tov modem
av 0o amoAHoEL T TNAEQMOVIKT GOUVOEDT).
AQOV OTOKOTOGTICOVUE TNV TNAEPOVIKN emKOvovia (He T XPNoM TG EVTOAG
ATDT....) peta&d tov ovo modems, kot katd ovvémewn peta&d ToOV dVO
HyperTerminals umopodue vo avtoArla&ovpe pnvopato Kot apyeio Katd to yvootd

ocoppova pe v gpyactnplakn acknon: XEIPIAKH EITIKOINQNIA.

Appendix A: Leased Line Modems

Leased or dedicated lines are telephone lines where there is no dialtone. Leased
line modems are analogue and not digital. These special modems are used on lines
leased from the telephone company or sometimes on just a long direct wire hook-up.
They often will also work as ordinary modems but go into leased-line mode when the
AT command &L1 is given.

Ordinary modems for a telephone line will not normally work on such a leased
line. An ordinary telephone line has about 40-50 volts (known as the "battery) on it
when not in use and the conventional modem uses this voltage for transmission.
Furthermore, the telephone company has special signals indicating a ring, line busy,
etc. Conventional modems expect and respond to these signals. Connecting two such
modems by a long cable will not provide the telephone signals on the cable and thus
the modems will not work.

Leased-line modems often use a "dumb mode" where they ignore AT
commands, disable result reporting, etc. One type of leased line used two pairs of
wires (one for each direction) using V.29 modulation at 9600 baud. Some brands of
leased line modems are incompatible with other brands.

Appendix B: "baud" versus "'bps"

““baud” and “"bps" are perhaps one of the most misused terms in the computing
and telecommunications field. Many people use these terms interchangeably, when in



fact they are not! bps is simply the number of bits transmitted per second. The baud
rate is a measure of how many times per second a signal changes (or could change).
For a typical serial port a 1-bit is -12 volts and a 0-bit is +12 v (volts). If the bps is
38,400 a sequence of 010101... Would also be 38,400 baud since the voltage shifts
back and forth from positive to negative to positive, etc. and there are 38,400 shifts
per second. For another sequence say 111000111... There will be fewer shifts of
voltage since for three 1's in sequence the voltage just stays at -12 volts yet we say
that its still 38,400 baud since there is a possibility that the number of changes per
second will be that high.

Looked at another way, put an imaginary tic mark separating each bit (even
though the voltage may not change). 38,400 baud then means 38,400 tic marks per
second. The tic marks are at the instants of permitted change and are actually marked
by a synchronized clock signal generated in the hardware but not sent over the
external cable.

Suppose that a "change™ may have more than the two possible outcomes of the
previous example (of +- 12 v). Suppose it has 4 possible outcomes, each represented
by a unique voltage level. Each level may represent a pair of bits (such as 01). For
example, -12v could be 00, -6v 01, +6v 10 and +12v 11. Here the bit rate is double
the baud rate. For example, 3000 changes per second will generate 2 bits for each
change resulting in 6000 bits per second (bps). In other words 3000 baud results in
6000 bps.

Real examples

The above example is overly simple. Real examples are more complicated but
based on the same idea. This explains how a modem running at 2400 baud, can send
14400 bps (or higher). The modem achieves a bps rate greater than baud rate by
encoding many bits in each signal change (or transition). Thus, when 2 or more bits
are encoded per baud, the bps rate exceeds the baud rate. If your modem-to-modem
connection is at 14400 bps, it's going to be sending 6 bits per signal transition (or
symbol) at 2400 baud. A speed of 28800 bps is obtained by 3200 baud at 9 bits/baud.
When people misuse the word baud, they may mean the modem speed (such as
33.6Kk).

Common modem bps rates were formerly 50, 75, 110, 300, 1200, 2400, 9600.
These were also the bps rates over the serial port-to-modem cables. Today the bps
modem-to-modem (maximum) rates are 14.4k, 28.8k, 33.6k, and 56k, but the
common rates over the serial Port-to-modem cables are not the same but are: 19.2Kk,
38.4k, 57.6k, 115.2k, 230.4k. The high speed of 230.4k is (as of late 2000)
unfortunately not provided by most new (and old) hardware. Using modems with
V.42bis compression (max 4:1 compression), rates up to 115.2k bps are possible for
33.6k modems. 203.2k (4 x 53.3K) is possible for 56k modems.

Except for 56k modems, most modems run at 2400, 3000, or 3200 baud. Even
the 56k modems use these bauds for transmission and sometimes fall back to them for
reception. Because of the bandwidth limitations on voice-grade phone lines, baud
rates greater than 2400 are harder to achieve, and only work under conditions of good
phone line quality.



How did this confusion between bps and baud start? Well, back when antique
low speed modems were high speed modems, the bps rate actually did equal the baud
rate. One bit would be encoded per phase change. People would use bps and baud
interchangeably, because they were the same number. For example, a 300 bps modem
also had a baud rate of 300. This all changed when faster modems came around, and
the bit rate exceeded the baud rate. “"baud" is named after Emile Baudot, the inventor
of the asynchronous telegraph printer. One way this problem gets resolved is to use
the term "symbol rate” instead of "baud" and thus avoid using the term "baud".
However when talking about the "speeds"” between the modem and the serial port
(DTE speed) baud and the symbol rate are the same. And even "speed” is a misnomer
since we really mean flow rate.

Appendix C: Alphabetical List of AT Commands

This summary lists the modem commands in. alphabetical order, with a brief
description of each command's function. Defaults are marked with an asterisk.

COMMAND DESCRIPTION
Escape sequence, returns to command
+++
mode
A Answers manually
A/ Repeats the last command line
AT Attention code: Must precede all
commands but A/ and +++
B<n> Sets handshake mode (1=Bell*)
. Dial phone number <string>, with
D <string> modifiers (tone*=default)
E<n> Sets echo mode in command mode
(0O=off, 1=0n%*)
Switch hook control
H<n> (0=on hook, 1=off hook)
I<n> Returns product code and checksum
Controls speaker volume
L<n> (1=low volume¥*)
M<n> Determines when speaker is on or off
(default=1*, on until carrier detected)
O<n> Sets conditions to return to online mode
Q<n> Enables (0*) or disables (1) result codes
S<r> S Register read/write commands
V<n> Numeric (0) or verbal (1*) result codes
X<n> Enables extended res_,ult codes and dialing
options
vens Long space disconnect (O=disabled*,
1=enabled)
Z<n> Resets to configuration n
&C<n> Data Carrier Detect (DCD) options




COMMAND DESCRIPTION
&D<n> Data Terminal Read){ (DTR) signal
control options
&F Restores factory configuration profile
&G<n> Sets guard tone mode (0=0ff*)
Displays help list of AT command
&H .
descriptions
Sets make-to-break pulse dial ratio
&P<n> (0=US*)
&S<n> Data Set ready (DSOFgl)optlons. (O=always
&T<n> Controls analog diagnostic tests in Direct
Mode
&V View active configuration profile
&W<n> Writes conflgu.ratlon profile n to
nonvolatile memory
&Y<n> Recalls profile n when modem is
powered up
RZ<N>=<x> Stores t_elephor_le number X
in location n
Sets maximum MNP block size
VA<n> (256 bytes*)
\B<n> Transmit break time (\B3*, 300 ms)
\C<n> Sets auto-reliable buffer (O=disabled*)
\G<n> Sets modem-to-modem XON/XOFF
(software) flow control (O=disabled*)
\J<n> Serial data (BPS) rate adjustment
(O=disabled*, 1=enabled)
\K<n> Sets MNP break control
\N<n> Sets operating mode (default=auto-
reliable LAPM/MNP mode)
\O Originates reliable MNP connection
\Q<n> Sets serial port flow control
(default=bidirectional CTS/RTS)
Sets inactivity timer
\T<n> (n=0* to 90 seconds)
\U Accepts reliable MNP connection
Controls including of error control and
\V<n> data compression information with result
codes
\X<n> Sets XON/XOFF pass-through to remote
modem
\Y Switches to reliable mode
\Z Switches to normal mode
Sets auto-reliable fallback character
0,
HA<n> (n=13%)
%C<n> Sets data compression (0=0off, I=on*)

10




COMMAND DESCRIPTION

Sets auto retrain

0,
Y%E<n> (O=disabled, 1=enabled*)

Controls V.42 error-control detection

e phase (O=disabled, 1=enabled*)

Enables or disables V.42bis data
"H<n> compression
(default=enabled bidirectionally)

Specifies data modem or fax operating
+FCLASS=<n> mode, and returns information about the
current selection

Appendix D: “Baseband” versus “Broadband”

Baseband

In networking, a baseband connection is one that uses digital signals, which are
sent over wires without modulation; that is, binary values are sent directly as pulses of
different voltage levels rather than being superimposed on a carrier signal (as happens
with modulated transmissions). Baseband networks can be created using twisted-pair,
coaxial, or fiber-optic cable.

Even though only a single digital stream is transmitted over a baseband
connection, it is possible to transmit multiple signals. This is done by multiplexing
(combining several signals in a transmission by interleaving the signals using, for
example, time slices).

This digital signaling is in contrast to broadband, in which analog signals are
sent over multiple channels at the same time. Each channel is allocated a different
frequency range.

Broadband Transmission

A broadband transmission is an analog communication strategy in which
multiple communication channels are used simultaneously. The data in a broadband
transmission is modulated into frequency bands, or channels, and is transmitted in
these channels.

Guard bands, which are small bands of unused frequencies, are allocated
between data channels. These provide a buffer against interference due to signals
from one data channel drifting or leaking over into a neighboring one. The figure “A
broadband transmission” shows how data channels and guard bands are used.
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For example, cable TV (CATV) uses broadband transmission, with each channel
getting a 6 megahertz (MHz) bandwidth. Broadband transmissions use coaxial or
fiber-optic cable and they can transmit voice, data, or video.

Goprd
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-

When digital data is being transmitted, a modem or other device demodulates
the signals back into digital form at the receiving end. A modem used for broadband
transmissions needs two bands of at least 18 MHz bandwidth each: one band for
sending and the other for receiving.

Appendix E: Flow Control, Start and Stop Bits,
Parity

Flow Control

When one sends data faster than the other end can receive it, there are several
protocols for the receiver to request the sender to slow down.

RTS/CTS Hardware Flow Control

One protocol is called RTS/CTS. The receiver drops CTS when data is coming
too fast. When the receiver is ready to start accepting data again, it raises CTS.
This is the most reliable protocol, but since in general the receiver can not
actually control the CTS pin of the sender directly, this is really only useful for
devices side by side where there is a wire to the CTS pin running through the
cable.
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RTR/RFS Hardware Flow Control

XON/OFF and Eng/Ack (described later) allow bi-directional flow control, but
RTS/CTS only works in one direction. RTS/CTS gives the modem a way to
pace (slow down) the computer, but not vice versa. A number of
manufacturers/programmers started using the RTS signal as a DTE to DCE
flow control mechanism to allow the computer to pace the modem. This use of
the signal has become official in one of the standards subsequent to RS232C.

When the RTS pin is used as a DTE to DCE flow control mechanism, it is
properly called RTR (Ready To Receive). The CTS signal has been renamed
RFS (Ready For Sending).

Software Flow Control

Another common protocol is called XON/OFF. When the receiver wants the
sender to slow down it sends an XOFF (Ctrl-S) CHR$(19). When it is ready to
start receiving again it sends an XON (Ctrl-Q) CHR$(17). This method is not
very reliable because the both ends must react in software (which has an
considerable inherent delay), and often XON characters get lost or garbled
thus freezing the system. However it has the advantage that no special wire
other than the normal TD and RD lines need travel between sender and
receiver.

A third common protocol is called Eng/Ack used primarily by Hewlett
Packard equipment.

Start and Stop Bits

Modems idle by sending ones. How then could a modem send a character of
all ones? It would look just like more idling. The way the modems solve the
problem is by preceding each character with a single 0 bit. The transition from
1 (mark) to O (space) signifies the start of a character. That transition also
synchronizes a clock in the receiver so that it can then sample the succeeding
bits exactly in the middle.

How the could a modem send a long string of zero characters? It would look
like a smooth unbroken stream of space. How could the modem tell 999
successive zero characters from 10007 The solution is to append a 1 (marking
bit) to the end of each character. This way in each character there is
guaranteed to be a TRANSITION as the start bit drops back from 1 to 0.

In older equipment you needed 1.5 or 2 stop bits. The stop bit had a secondary
function of providing delay for the mechanical parts of a Teletype to get ready
for the next character. In modern communications 1 stop bit is ample.
Sometimes you will even see 0.5 or 1.5 stop bits. However you must configure
both sender AND receiver to expect the same number of stop bits.

Parity
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Modems often use a crude error detecting mechanism by adding an extra bit to
each character sent, so that the number of ones is always even. If static
reverses one of the bits, the result will no longer have an even number of ones
in it and the receiving end will know something has gone wrong.

There are several possible parity schemes, the most common near the top:

N |None |Add no parity bit.

E Even Addalorad0,tofudge it so that the number of 1s in total is even.
M |Mark |Add a useless parity bit that is always 1.

O |Odd |AddaloraQ0,tofudge it so that the number of 1s in total is odd.

S |Space |Add a useless parity bit that is always a 0.

When you connect two devices via RS232C, you must make sure they agree
on the parity

Appendix E: Glossary

Adaptive Packet Assembly. The process by which MNP automatically adjusts the size of
data packets based on the quality of the telephone line.

Adverse Channel Enhancements (ACE). Optimizes modem performance under poor line
quality conditions.

Analog loopback. A test of the local serial port and computer or terminal.
Analog loopback with self-test. A test of the local serial port.

Analog transmission. Transmission method used by standard telephone lines, where data is
sent as a continuous range of changes in amplitude or frequency.

Answer modem. The modem that emits answertone at off hook. Can only establish a
connection with an originate modem.

Answertone. The tone an answering modem emits before carrier is exchanged.

ASCII. Acronym for American Standard Code for Information Interchange. A standard code
used for transferring data between computers and associated equipment.
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Asynchronous transmission. Data communications using an asynchronous computer, i. e.
data is usually sent using start/stop bit protocol and 8 bits (the most significant bit may be a
parity bit).

ASVD. Analog simultaneous voice and data transmission.

bps rate. Bits per second. The rate at which information is sent.

Buffer. A special storage used for short-time data storing.

Carrier (carrier frequency). The frequency exchanged by modems used to transmit and
receive data.

Data compression. A technique that combines duplicate characters and recodes characters
to achieve increased throughput.

Data Transmitting Equipment (DTE). Equipment that transmits data.

DCD (Data Carrier Detect). An EIA/TIA-232 signal sent from the modem to the local
computer or terminal usually indicating that the modem is ready to establish a connection.

EIA. Acronym for Electronic Industries Association.
Enhanced Cellular Connection. An improved operation over a cellular telephone network.

Interface. The device that adapts output and input parameters of two devices to be able to
communicate with each other.

ITU-T. Acronym for the International Telephone and Telegraph Union Standardization Sector.
An international organization that decides upon recommended communication protocol
standards. Formerly known as CCITT.

Flow control. The use of characters or EIA/TIA-232 signals to start and stop the flow of data
to avoid data loss during buffering.

Guard tone. A constant tone generated by the answering modem during V.22 and V.22bis
connections.

Result code. A message the modem sends to the local computer or terminal containing
information about the state of the modem.

Escape code. A series of three consecutive characters (+++) followed by a pause. The
sequence is sent to the modem causing it to exit connect state and enter command state.

LAPM. Acronym for Link Access Procedure for Modems. An HLDC error correction protocol
for use with error-correcting modems. Part of the ITU-T V.42 protocol.

Local computer or terminal. The computer or terminal the modem is attached to via the
serial port.

Microcom Networking Protocol (MNP). A data communications protocol that allows error-
free interactive communications with a variety of computers or terminals over ordinary
telephone lines.

Modem. MOdulator-DEModulator. A device which permits a computer to communicate with
other computers over analog telephone lines. The local modem converts digital input from the
local computer into analog signals, which are then transmitted over the telephone lines. The
remote modem on the other end of the connection reconverts the analog signals into digital
signals, which are then transmitted to the remote computer or terminal.
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Connect state. The state the modems are in when they are exchanging data.

Configuration settings. The command and register settings that determine how the modem
communicates over the serial port and modem port.

NVRAM. Acronym for non volatile random access memory for single entry of data.

Parity. A method of error-checking during transmission in which an extra bit is added to every
character. The value of the bit is set so that the sum of the data bits and the parity bit is
always either even (for even parity) or odd (for odd parity). For example, if parity is set to odd
and a character is received with a sum that is even, this indicates that there is an error in the
transmission.

Full duplex. Communication where data can be transmitted in two directions simultaneously.

Half duplex. Communication where data can be transmitted in two directions, but only one
direction at a time.

Hang up (ATHO). The command after which the modem is in the state similar of that of
hanging up a telephone receiver. The modem cannot contact the remote modem in this state.

Port (input/output gate). A termination through which signals can enter or leave a network.

Command state. The state of the modem when it can accept commands that you enter on
the keyboard.

Pulse dialling. Telephone dialling accomplished by sending series of pulses, used in old
telephone sets.

RAM. Acronym for Random Access Memory - a storage device in which data can be written
and read.

Resetting modem. To cause the modem to take certain default settings.
Rockwell AudioSpan. Technology of Rockwell Co. used for ASVD.

Distinctive ring. The service provided by telecommunication companies that enables to
distinguish a type of the coming call depending on different kind of rings (USA).

RTS. Acronym for Request To Send. An EIT/TIA-232 signal sent from the local computer
usually indicating that the computer is ready to begin sending data to the modem.

Serial port. Modem-to-local system connection. The port through which data are sent
gradually bit by bit.

Noise. Unwanted signal disturbances over a communication line that can affect the integrity
of data transmitted or cause the loss of connection.

Factory default settings. The command settings that are in effect when the modem is
shipped from the factory and that can be reset after entering AT&F command.

Tone dialling. Telephone dialling accomplished by sending a series of tones.

Answer. The command after which the modem is in the state similar to that after answering a
telephone receiver.
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