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ABSTRACT

Data commmication is the process of communication
information in binary form between two points. Data communication is
sometime called computer communication because most of the informatioﬁ
interchanges today is between computer or between computer and theire

terminals. )

1t is impotant because data communition is commonly used
in the world of business, games, or downloading of information form a
computer bulletin board to home computer.

In transmitting data beyond the Co. line using the existing
telephone network, we need to change the data pulses to proper form
that can be transmitted over the telephone channel.

By singnificance equipment interfacing with telephone

network are MODEM.
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714 Tun155u 103 tWANLY RS-232-C .
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15 lumnse 110 m01ﬁ§0Lnmﬁaﬂiﬁmwuuwmsawu&uﬂﬂ1ﬁnﬁwvﬁcﬂgnﬁdéu?aﬂgﬂﬁﬁLﬁﬂ
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connector {uy DB-25 quﬂWTOuLma‘iLwa connector uuuumﬂmmnuuuu IS0
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1SO Draft International Standard 211@, "Data Commmication:
25-Pin DTE/DCE Interface Commector and Pin Assignments” (Revison of
1SO 211@-1972), February 1979.
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a1 t¥o3ne ATWMINYYBAYDINA

1 AA Protective Ground
2 BA Transmitted Data
3 BB Received Data
4 " ca Request to Send
5 CB Clear to Send
6 CcC . Data Set Ready
7 AB Signal Ground
8' CF Received Line Signal Detector
9/10 g (Reserved for Data Set Testing) .
11 - Unassigned '
12 SCF Secondary Received Line Signal Detector
13 SCB Secondary Clear to Send
14 SBA Secondary Transmitted Data
15 DB Transmit Signal Element Timing (DCE
Source)
16 SBB Secondary Received Data
17 DD Receive Signal Element Timing
18 - Unassigned
19 SCAa ) Secondary Request to Send
20 CD Data Terminal Ready
21 CG Signal Quality Detector
22 CE  Ring Indicator
23 CH/CI  Data Signal Rate Select (DTE/DCE
Source) .
24 DA Transmit Signal Element Tiﬁhg (DTE
Source)
25 - Unassigned’
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AMMEEATTNISINADS circuit #7199’

circuit #1909 Tauaneilumsef 1,12 Femansouenoaniduley tam
f199 16 5 UTeianie

1. f377U8 %38 common return (A)

2. circuit iﬂﬂa (B)

3. circuit ﬂjnqu C)

4. circuit TSIAMIIXIINLIST (biming circuit) (D)

5. circuit 1aou1uuuaﬁaao &)

AT 1012 seiiwdn ddneslu column wTnasunucircuit sy
LANRNG aaLﬁuﬁQSﬂusﬁauinmaonéuﬁvﬁnus (UsenpuneinS i anSoEaRy T
Uiuia 1 lunresinedngnusnes fiuiendesfunis e

ANAT19R 1.12  circuit §199 799 RS-232-C nﬂuﬂaaanxﬁuﬂsstnw
) Tﬂaqmﬂaumaomdaﬂui17mﬁomu uanQWﬂuﬂumwswoﬂouaﬂeﬂwsLﬂaaunmoomaua, -
U L7A1I189310 DCE %39a9370 DTE 7uuneunWinwuuﬂmwammwmnﬂmnWﬂu circuit
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Co;vncctor Gnd bala Control Timing )
Interchange pin Description From to From to From to
carcuit assignment DCE DCE DCE DCE DCE DCE

AN 1 Protectave Ground X
AB 7. Sj:una.l Ground/Common Keturn X
BA 2 Transmitted Data X
BB 3 Reccived Data X

4 Request to Send . X

5 Clear to Send , X

6 Data Set Ready X

20 Data Terminal Ready A X

22 R:mg Indicator X

8 Received Line 3ignal Detector

21 Signal Quality Detector ° X

23 Data Signal Rate Selector (DTE) X

23 Data Sianal Rate Selector (DCE) X
DA 24 Transmitter Signal Element Timing X

4 (DTE)
DB 15 : Transmitter Signal Element Timing X
{DCE) é
DD 17 Receiver Signal Element Timing X
{DCE)

SBA 14 Secondary Transmitted Data : X
SBE 16 Secondary Remivéd Data X
SCA 19 Secondary Request to Send X
sCB 13 Secondary Clear to Send
SCF 12 "l Secondary Received Line Signal

: Detector

mﬁiﬁoﬁ 1.12 RS-232-C Interchange Circuits

circuit AA ¢ Protective Ground

a@iinTes  circuit ﬁaegﬂdaL%ﬁﬁuﬁaﬁamaoqﬂﬂsﬁLﬁaqﬁtﬁuaﬂﬂﬁu
LﬁaLﬂ%ﬂnLﬁﬂu Protective Ground M Signal Ground Q3L§u1§51 Signal
Ground TMAAIRATIAIN  Seln Protective Ground Jaiinlsiondie mansvinudy
Flivfunaidadormalunasgw Rs-za2-c (fioerinin Rs-zaz-c litmunlingfl
i funsfiiBonTdenn

circuit AB : Signal Ground or Common Return

circuit ﬁan%Lﬁu3m5woﬁomaaﬁmqqmﬁ1%1u circuit @199 snidu
circuit AA circuitfifiu circuit LaﬂaﬁﬁaagndaiﬁtauaiﬂinLﬁunwsﬂssqnéﬂﬁ
e )
circuit BA : Transmitted Data
fqnres  circuit iaegﬂéoawn ptE {ufie DCE , DTE aefl#
tu m1 Mark) maamxaaﬂﬁiﬁﬁﬂwﬁéoﬁaﬁa (LAY

:

circuit BA 3an1ur Logic
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gﬂﬁ 1.12)

1n7xuuqn7eunﬁ1%u1ms§1u RS-232-C DTE 4 lirnisdefouauonainin
circuit #oliizanue Logic ﬁﬁ“ “g" (ON)

1. circuit CA (Request to send)

2. circuit CE (Clear to send)

3. circuit CC (Data Set Ready)

4. circuit CD (Data Terminal Ready)

fmduniatnemiintes circuit iwaiacasunelumeely

circuit BB ¢ Receiver Data

fugey circuit ﬁasgnéqawn pcE ifls DTE circuit iazaéquanﬂue
MARK (Logic "1'") maamtﬁa1ﬁ1ﬁﬁﬂ17éeﬁa§a

quﬂﬁﬁﬁqﬁaﬁauun Half duplex Lﬁa Request to send  (circuit
CA) aéquﬁnﬁaz ON (Logic "@") Received Data (circuit BB) Qzﬁﬁﬂﬂ?ztﬁu
OFF (Logic "1') upNaNt Received Data arAd agquannvs OFF Bnfiesree
Ldaﬁguﬂ 7388L1a1uﬁ0u50aﬂnﬁ Request to send Lﬂ%ﬂuﬁnﬂﬁzawn ON WULﬁu OFF
LﬁOﬂW?ﬁOﬁaﬁalﬁﬂ%ﬂt%ﬂﬁ%ﬁﬂuﬁﬁ

circuit CA ¢ Request to send

S Request to send ﬁgnéqawn pre lifis DCE §9 Mgy RTS
wavdmw  CTS %otﬁa%u?unﬂséaiagaszuiwo DTE Wat DCE uﬂmeﬂﬁqugﬂﬁ 1.13
WAL 1.14

WunW?éeiagauuu Simplex Way full duplex 49 RTS SAATMETO
Logic iffu "e" (o> sen 1% DCE 851 Mode N17defoyactransmit mode) s
dn1s® ocE aﬂqu Mode MTA¢TONAMNIEARIIY DCE efudoyaann DTE EPERV LI
ﬁaaniﬂﬁaﬁqnawoqunwsﬁaaﬂsﬁaﬁa (communication link) §19g1919% #1 DCE
gosiT1ifiuTuidy (3o DeE aéTu Mode MITAYHOYA Tuxﬁnazéoﬁagaﬁié?uuwaﬁn
pTE lufileirSotneinsewt  udlunsfives simplex war half duplex 67 RTSHM
offu Logic "1 (OFF) DCE av lioglu Mode misdedoun «(Fo DCE aziﬂﬁoiagaﬁ
1éFuann DTE 00n1ﬂ§0ﬁ1ﬂﬂ101uﬂ17$0ﬁ17§0§ﬂ)

lunsfi half duplex 15 RTS ot luanTUE ON, DCE aeat lu Mode M3
dvloan udidh RTS o luaanae OFF, DCE awp lu Mode msfufoyn (Ao DCE axy
iagaaﬂnxn?aﬁ1ﬂn7730317uazﬁuia¥aLﬂéﬂﬁ‘ﬂﬁo DTE)

aﬁnzﬂﬁ 1.13 maqﬁgﬁanwvcﬁnwsLﬂﬁauuﬂaoaqn oN ‘lifls OFF uay OFF
1ifiw  oN veedu RTS 117 LRINAN L0 9dNIN RTS 31N OFF Yuifin on  ae



e . N 1 ;8 1 s 0 6 & :
wend (triggeb) DCE 1ﬁagiu Mode nsdefoyauarinumousiieg  Fifhlin1sRoans

. o & vy | ' M o o { o >
foua1induld [du nvsio Tnaéhun lufionpatin Lmoudin (host computer) (f§71 DCE
v & v é v woM v o '™

fuuansong insemlaeda i@ ldd  tureunluTasroafinimeding luans rRTS  av
Qndaﬁuawa

s Togmss  fofuidiolsfinaf DTE Jowdnm RTS DTE fae ISy -
mwmﬁdﬁnﬁuu Taudanmieang clear to send (3mariuatinifuTosiFoetar
na lunTyRaee)  LlionTtduneudnen ﬁﬁﬂqﬁLﬁﬂﬂ1750ﬂ17ﬁ8§&15&ﬁﬂ%ﬂL%ﬂn%aﬂ
Wa? DTE [efnf clear to send (circuit CB) a1 Logic fin "g" (ON) %
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7l 1.13 0191 bandshake goefamnm RTS uar CTs lu 23 A,
DTE azﬂauﬁmmﬂu RTS ud@nel% DCE mg1171 DTE naonwiacnauaﬁoaztﬂﬂnumautnaq
$70 DCE ardanetosmiemsaeatsuattionsannn crs (fu o Fousaeld DTE
n7ﬁn11a1uﬁinLsunuaqmaua1auao usi TXD ufivesi uan17z MARK ofilutae B 1aua
aunnaow1unne circuit Transmitted data Lpaiauannaoaan1ﬂauunﬂua1 DTE Qg
OFF #mm RTS tiowenl# DCE nimrin OTE liidissmisdedonadnsio lludae ¢ \Sio
DCE aomauancnnnaan1ﬂao Commmication Link \d@53udn circuit TXD =ndug
anmer MARK  luga9 D . DCE uislf DTE myrin DCE usannaysuuaua1ﬂ1nu
\fiodsoonluTaents oFF Sana crs

mTuffeuaniuean on iy orr gosfum RTS (funisdeld DeE
éuﬁaﬂaﬁﬁoxnﬁaagﬁamLéauda (INTERFACE POINT) %p9circuit TRANSMITTED
DATA 9anlUfetoemensioansuaresnain  Mode msasioua (lunsfives Half
duplex R?a Simplex uﬁalﬂﬂﬂ Mcde ﬂﬂ??ﬁﬁauﬂ (1un7m Half duplex) DCE
asnbuauaonaﬁmmwmuTaaanuﬁmmwm clear to send i Logic ifiu "1" (oFF)



awngﬂﬁ 1.13  1Solafinufl Request to send ftuanauran  ON
(i OFF Request to send ax ON TmiléBnatomilefdoilio pcE §01% Clear to
send uftuseiueann ON iy oFF ud mistutuuiunisteofu il Re
OVERRUN ERROR % 9o DTE ﬁ1ﬂﬂ?éoﬁagaqmquﬂuwﬁnqummxﬁ pce  Hededionate

1 i Fausos

n
|
RTS

ott .
I
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|
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|
|
|
1
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cTs ]
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= X A

sl 1.14 Twds ) D1E biase oN & RTS ImidnaFald
DTE #i99783uneNny DCE daiagaﬁtuﬁaaaniﬂauuuﬂ Tes DCE 3¢ OFF * Fagnm
crs ifeuans Wi DTE mritinwfosfiseiufoamnlnindy  Tutw B DTE an-

L’ & - o
w170 oN dame &rs TwiifioleRld 18oesan o1s Saanaxi oFF

ﬂﬁ?ﬁﬁ Handshake TﬂﬂTﬁ Request to send ﬁu Clear to send ﬁ0§‘
u1ﬂ1ﬂ§u1%16ﬁoquﬂnsﬁoiagaﬁaz cheractor #Sofay Block (19104 Protocol #
7eﬁu§en61 Physical - level protocol WANTAMUARNMAEYY character %30
Block) §n0819 L1 ﬂugaﬂﬁuﬁe chenacter Usvnoudnefindien 1o fin  Siovans
defoynardio el Handshake sewitedoNausiay character Sl Lﬁaﬁoﬁagaﬂiu 10
fin DTE selouduiuaslu@nn clear to send uarAREIUAWINAIN DTE m19@a
clear to send {1MTUN19NT Handshake Tun17éoia§aﬁaz Block &u DTE Su
ég character ﬁnﬂvﬁuaﬂgﬂﬁuqmmao Block (End of transmission character)
g Tudine Lﬁaﬁoqaﬁuqmmaq Block %aga DTE ay OFF &y Request to
send TunwsmauauaodaLﬂgﬂﬁ?ﬁLwéwﬁ DCE at OFF {qna Clear to send \Sioch
aracter ﬁLﬂvﬁuangaguqmmaoﬁaga1ﬁgnéeawn bcE  oonlifieiaTotrensioans
(Communication Network) L%ﬂu%aﬂuﬁﬁ

nfiosunelfln circuit BA, DIE aeéqﬁaﬂaﬂﬁﬁdatﬁa Request to
send, Clear to send, Data Set Ready U@t Date Terminal Ready l“ﬁﬂi ON

] 4 1
HUANNGINOU (1uﬂ?mnssnumoestﬁaaqﬁammﬂmugnma> \Nodyw Data Terminal



‘Ready Uar DCE aznauauaedaﬁmmﬂmﬁ Toen17dedagm Clear to send (fiu oN
navandle DTE,  DTE aedefayanann1y circuit Trensmitted Data 16
#10170 ON S Request to send Sol58nuf Clear to send (fiu OFF Tan
idiooanlaanniees circuit Hun )

circuit CB ¢ Clear to send

ﬁmmwmuLUuﬁmmwmnaunuﬁe ocE #e'li$is DTE wuane Transmitted Data
uaatuaﬁmmﬂm Clear to send Oﬂquﬂﬂﬂdz ON 71nnaamm1m Request to send,
Data set ready %50 Data Terminal Ready Nﬁnﬁﬁzlﬁu ON fEN1T ON 199
amm1mtuawuqeuan1n DTE ninuuwmauanaoWﬂﬂe DCE aeqn DCE $uluard oo Tudl
Commun:cab:on Channel Lnaﬂmm1m Clear to send aﬂquﬂﬂ118 OFF Qeﬂqqnﬂe
TONRDDNAN Hoordudunm rrs T

Clear to send Qzaﬂquﬂﬂﬁﬁz ON nmatnoﬁmmﬁm Request to send
(circuit CA) URy Data Set Ready [(circuit CC) asaﬂquﬂﬂﬂﬁ" ON noﬂ ﬂﬂiu
471 Request to send 1#foi1dunn Request to send Lin ON maoaIa1  éiv
fuanwine  Clesr to send ﬂzLﬁuaﬁﬁ017%0%%0?5U8ﬂ?ﬁ8ﬁ065@@1m Dats Set

" )
Ready 711314 ON w52 OFF

Tun135u 1009 LaAAAIATINI0Y RS-232-C Farnn yBuLADS LaTERIN
DTE  uar DCE lunsfiffiaforneadnddeInsdwiidnllifentdion  191asdioeld
circuit o g lidhe

1. circuit CC : Data Set Ready

2. circuit CD : Data Terminal Ready

3. circuit CE ¢ Ring Indicator

4. circuit CF ¢ Received Line Signal Detector

Fasamnnstne ey circuit e lUEifeatuiuaSotsTnadiwt ot
Enistnsaeso luseaeiun CliiuieFodaeTnstun Taeld Rs-zsz-c  (Hmeasne
LBEILIIRINITIRA  circuit Luéqﬁaan1ﬂ16n17ﬂssqnéqia1uﬁﬁ1auﬂau1nﬁqmﬂao
circuit  LMATNAD nﬁsT%Q1uéauﬁuqﬂnﬁﬁﬁa1u17nﬁaTn7%uﬁ1§TnaSmTuﬁﬁ (Auto
Dial) uazqﬂns&ﬁawuﬂsnuninmau¥u§an17L%ﬂn Cnsdifsidnn  Taednludf
(Auto Answer) )

uﬁﬂﬁﬁﬂﬁmmaoﬁmmﬁm Data Set Ready IRt Data Terminal Ready 5h)
uuluﬁmauamo1nstnsﬂuvwaﬂnsmﬂaostwsamnaznwnﬁsﬁaaﬁsmaua (Eqiupment
Readings) W30 MW RWWTUTWﬂasLOHQ%OOL?DOﬂQzDﬁUﬂﬂqﬂﬂﬁﬁa “nydsdouauy



Full duplex" i1 Data Set Ready aéTuanwaz ON avwonl§ DTE n31ui1  DTE
w%auﬁasdoiagaﬁ?uawn DTE ponlilfis LaotnansfoansudiCutn  teSatnn Tnadhwl,
fuTarind Iudnuae fienfudn Date Terminal Ready o lWAMT7E ON UAY3Y DTE
w%ouﬁaxéoiagaWﬂqﬁ DcE Tnededounoanmny Transmitted Data setisosuels
uﬁqqu "Circuit BA : Transmitted Data" %0 Data Set Ready Illat Dats
Terminal Ready atfia9dg (uan17y ON ﬁauﬁazﬁn17ﬁeia§atﬁﬂ%u ueh o s ndnnn
Ludwﬁiﬁdaagn?iﬂunsﬁﬁﬁwnﬁ75uLnaéLwaﬁussuuﬂuTﬂsﬂauﬁanna§ ﬁo&uiagaae
gnﬁoLﬁoqﬂﬁoﬁuaéﬁuanﬂqzmaoﬁqum Request to Send

Circuit CC : Data Set Ready .

ﬁm@ﬂmﬁLﬁuﬁ@mﬂmﬂduguﬁéoawn pce Wiife DTE lunsfif Data set
Ready aéquanﬂaz ON u#n971 DCE 169ndaﬁu Communication Channel LSuufou
uwilunif  DCE woeiridmaase Tnadhn 16 TaesaTui®  nnafl Date Set Ready
vHu ON wuaEAI1AnY DCE 199451 (local) lése Tnséwiian DCE 1091aS0anaxiin-
L9048 1580901990 L FoNRNTEY Communicstion Channel Fu7twing DCE hadoedin
ﬁwqﬁaﬂuwsnﬁwnnsﬁaaﬁiﬁaﬂasswinoﬁu16Lﬁa Communication Channel Qﬂn%auda
WA TruuarLind mode n1TdedaNR Clai'ld mode nrsasdgInLAes FaLTueane
1l

Circuit CD : Data Terminal Ready

5@@1mﬂ1uquﬁ1§azgnéoaﬂn DTE ¥y DCE &y Data Terminal
Ready #0908 luai17¢ ON fouft DCE ax ON #ng7w Dats Set Ready 79uBnin DCE
an%audakﬁﬂﬁuﬁaonwonﬁsﬁaawsuﬁd uazﬂwunsnéoiegaWﬁ e lofinaf DCE sofy
foemen1edos1sudy Data Terminal Ready \Mitwan1izann oN uffu oFF, DCE
avdian17 1 Soustosuning DOE M Communication channel fialuiuf

Circuit CE : Ring Indicator ’

5m@1m§Lﬁuﬁmmnmﬂaqguﬁgnﬁoaﬂn oce iis DTE Lﬁaﬁmqwmﬁﬁaﬂwaztﬁu
ON w931 DCE Mo léfufngiunds (Ringing Signal) Fdn dmdutae ey
sewinaBoenie G mmasdoiiudaem 0 warlunsiit oceE  LiléSudannnfeens e
Smn  Ring Indicator inarfianndeifiu oFF L711%ﬁmm1mﬂ7uqnﬁvﬁ1uﬂiﬁﬁ1%1u
Lanﬁa1u17nmaq¥Uﬂ17L?anWﬁTmaﬁmTuﬁﬁ (Auto Answer)

Circuit CF : Recé};ed Line Signal Detector

fuyndideann - 0CE luse DTE 1Sl DCE dFudgnn Carrier  (fFading
Lﬁu1ﬂm1uﬁaﬁ1uuﬂmoou?ﬁn@w%m DCE i) fid9a131n DCE  Sndnumils  (Remote

side) 5%@1m Received Line Signal Detector QzﬁﬁﬂﬁﬁzLﬂu ON uf@f911  DCE



ﬁuﬁqu’]m‘lu Communication Channel ’%Nngﬂﬁ‘]\lﬂ Demodulste \16‘1“5’) ’luTJJLgm\
KULAI9Y aﬂﬂtﬁuiazgndaﬁu LED Lﬁauaﬂoﬂﬁiiﬂmmcﬁﬁﬁmmﬁm Carrier iumTolil
WNELIR Smnatisdoniosn Date Carrier Detector lumslfenn

Terminal f5ismninglutoonatn druuiniswiosWanaeidy High mrentaainoutiae
FunTodvioun §79819999 Terminel L3 WoeiLtuiléun Texas Instrument
TISilent 7@8 Series %03 Acoust ic-coupled Modem ﬁmﬁeﬂ%nwaquuasﬁ port
Rs-232-C Wi l4luntasefuTaiéunneuen Received Line Signal Detector At
aneedn  on SoTuibunnalumsaady  Carrier  Favanaanaiéndndtuniie
(Remote) 1§ (Tui&adnisossnansameuiusonts San 6 TaesnTuim) Tudnnsiintied
L0 enTBuIAat e Sitent 7op iy lnTnseostnimeslaenTe  CliuTuidw
L5 einanilane Received Line Signel Detector Faniiwifiu oN e e
#2n 1ﬂﬁﬂ?hﬁ8ﬁﬂ§@@1mﬁLﬁﬂﬁﬂﬁﬂﬁ@mﬂmﬁﬁsuﬁﬁaéuu Connector (fu11  Data
Terminal Ready IMARARLSENIY "Jumping” @3y circuitiiiufiofo

Circuit CG Signal Quality Detector

Circuit CH Data Signal Rate Selector L[DTE Sourcel

Circuit Cl] Data Signal Rate Selector [DCE Sourcel

Circuit DA Transmit Signal Timing [DTE Sourcel

Circuit DB Transmit Signal Timing [DCE Sourcel

Circuit DD Receiver Signal Timing [DCE Sourcel

Circuit SBA Secondary Transmitted Data

Circuit SBB Secondary Received Date

Circuit SCA Secondary Request to Send

Circuit SCB Secondary Clear to Send

Circuit SCF Secondary Receive Signal Detector

avliivonanafe lundeRoiant e lun1sldemu Rs-232-C Fanfiuseuy
YuTaseoanimod (s s fudoold circuit twand fiugtununlaaula 103&
§IUAN RS-232-C STANDARD

1.1¢ Teveafaeme hiwssinarsw

fefinanudanmsgin  Rs-232-C liléismuednuue Taseaderes
v & ‘\ o [ [ [
Connector 13iag AeliniTa1utTnifonld Connector wuylafle atnslsfinna E1a
1fsey1¥i1 Connector fitdnanarguosmiiauLy MIL-C-24308 (MS-18275)@1N170
3 a ¢ \1bﬁ "o ' v 1 ¥ Moy
4 Tun195u 1m07 Llamnanassu Rs-232-C 1diuednef cus E1a Idnanngn 136

' A ™My & ' o
Fuargn ML Lhild udnledwnlie Twnasgin Rs-282-00 mIreanaTgu
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299 Connector § {1 Ralimunasenisu deavofunelumeutinemoounit

NNNNTZI RS-282-C 1T1ae L inindints Mdannasian aéxﬁuinuvuuwn
sofulunsldomisonsasdnn  mvselifumnu dulatnofe tnneanfuseiuwos 13
(3nfionan 12 circuit) fonedzdotinovlden Lﬁaoannzﬂuunmaonéuﬁmqnmﬁqiqu
n17§aaﬁsﬁagaﬁunnﬁwoaan‘ﬂuﬁnuwa%uaéﬁuﬁnumemaoseuuﬁﬁaoﬂ1s1i Trseaf19709
sruvona il ldmansunfousinisse  Terminal (ifuieFoslulasroniinines e
tHun1sBuieod s en 1%Lﬂ?aeﬂauﬁdtma§moaLiwfauﬁutn?aoﬂauﬁvLmaétﬂ?aa
Sulngonfienns Multiplex, lidsuarfudoyauuy synchronous wFo'lifiuae
Dedicated Line (a1ﬂﬁqﬁquﬂ17éoia§aLﬁmoaénoLaﬂa Videdmuidoelilsh  Fe
iuns iy Terminal danemaiedosdug athelefnm B1a utenasginos
ﬂﬂ?ﬂiawﬂﬁmmwmaantﬁunéumﬂuanwwﬂaasauudwon ﬂéumaoﬁm@nmﬁqifduﬁussuu1u7ﬂ7
ﬂauﬁatmaégﬂuﬂaaanLﬁu 7 néuﬁuﬁ

- Mlunsdedouratnoifien (Transmit only)

- lumsdedounatnoust | ¥8mna RTS o

- lumsiudiouasteim (Receive only)

- lddsuarFufiouausy Half Duplex

- lddsuacTuioysumy Full Duplex

~ HidsuazFufoyauu Full Duplex unilfidagne RTS fam

- WA (Special)

MTBuLeeT ARy Fnanani Wuane 3lumse 1.15 %o‘ﬁszgawm
Honnolati ofie ssio TunnsBuLmat lausazuL (L7w15ﬁm§mmwmﬁ1ﬁ1uﬂ17doﬁagauuu
Synchronous ﬁo1ﬂLﬁaqawnﬂwquszUUTuTﬂsﬂauﬁaLmaéﬁnaa1ﬁ1%ﬂ1Tﬁciagauuuﬁ)

Transmit Pull
Transmit only with Receive Half Full duplex
RS-232-C interchange circuit only RTS only duplex duplex with RTS Special
1 Protective Ground - - - - - - 0
7 Signal Ground X X X X X X X
2 Transmitted Data X b4 X X X c
3 Received Data . X X X X 0
4 Request to Send X X X 0
5 « Clear to Send X X X X X 0
6 Data Set Ready X X X X X X 0
20 Data Terminal Ready S N S S S S S 0
22 Ring Indicator S S S S S S 0
8 Received Line Signal Detector X X X X 0

919797 1.15 RS-232-C Standard Configurations
o [4 v e [ o o \ '
1neT1ef 1.15 aedinlinng circuit o8 circuit nucnﬁaomaag -
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{ANDA® circuit Signal Ground (971 7) @MW circuit 5uaedaw?a1ﬂ%uaéﬁUﬂ77
ﬂ?zgﬂéqiawumaotfw Tﬁtﬁanaﬁnﬁ§nﬂfdoio§amaotfwiwLﬁuuuuqﬂuazﬁaogﬁvﬂiwL%ﬂ
fuTeuusas T louTo lal Tunsaedouauuy Full duplex fu genlaTes
Aoad DT INITEIIINRRE  circuit  wansnoenluandfuane 13 luansnef 1.5
nﬁfﬂﬁsqﬂﬁqio1umaon11éaﬁa§auuu Full duplex fldfuunnluseuyladns
poafLmosAo 1M Terminal ﬁﬁwuﬁwﬁéouaz%nﬁaga?oﬁﬁnumuﬂ1sﬁ1enuﬁoﬁﬁa
character azQﬂéeawn keyboard Wﬂﬁoﬂauﬁatmaéuazgnazﬁau (echo) luuanouu
sonmIotunoant L A% sl 1uﬂiﬁtiuﬁia§aazLngauﬁquaaoﬁﬂnwow%auﬁuTﬂﬂQnéo
uarFuain DTE (keyboard Waranaiw) fit DCE (port 1/0) ﬁouamoquzﬂ 1.16
fienT1ef 1.15 i lduanan1ToNLMeY LALLY Full duplex iapeuuy
fio gunﬁ?iuaziﬂﬂiﬂﬂa Request To Send fepufsumaliles Eia aieduwnn
Request To Send jugnnsauieniflé uafn port 170 wooisaiuuny  UsarT
151909 148 Request To Send fame  seinlunnlrenovaneiaifialsraaTeo

anedunnuiie ide

TXD -

1

RXD

DTE 4 Control signals . DCE
Signal ground

L 1

v
?;‘L‘ 1.16 anumsuug'\u'naommwasﬂmuuu Full duplex
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Tuv8u Sudngofiunnin MODULATE/DEMODULATE $mg modulate aeifu
nwsuﬂaeiaga digital %aéqugﬂuuuagniu 1ﬂtﬁuﬁm@1mm1uzﬂ1ﬂuﬁ analog ;ﬁaéq
WluaeTnsdel @ demodulate arfuligynd modulste 1fuwwmeninaf snslog
Wi Sonlasiye  enalog 1ﬁxﬁuia§a digital Fodnwuchiifusunuzosdy
pwdoys digital <zﬂﬁ 2.1 aetﬁuﬁﬁﬁUﬂ17éumae pulse upfimudoieos
power spectrum (‘iﬂ?; 2+2) URt spectrum mé’l'&ﬁgmmﬂL?aﬂaaniﬂnuﬁﬂdﬁuﬁ?;
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51N 2.2 Power Spectrum of Digital Data
U
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2.2 Tﬂlﬂuuﬂnﬂ?quﬂ‘aﬂd (VOICEBAND MODEMS)
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719 ldudr raesousndse uanees TueanTag WeeINARINLS? WALy
r~Y-~-1] d d ., L] o < =3
585115 modulate  TanTutsnanaiiadn Clidifn 1208 bps)  asorfizinelianas

[ [ r o a
modlate {yu FSK TuLﬂuﬂﬁﬂuL71ﬂ1uﬂaﬁe (1200 DY 2400 bps) DIATLNANANTT



modulate wyy PSK w¥ounefionalduuy  qam dduTutﬁuﬂ11uL§1§ca3ﬁ1n17
modulate WUy QAM 8%n17 modulate umatnuUAELANASR nTidnTHaTe
gaxﬁatﬂgautﬁuﬁqmwm-analog (FSK, PSK, ASK), UeAnSatwzoonisds, wouiam
voen i,  maesriudoutesaeRT %oﬁewunﬁ%uaéﬁunawuﬁaonﬂitﬁaﬂﬁtﬁﬂ
nawuauysiﬁo%n ﬂdwunﬁﬂomaeunuakuﬁaz%uagﬁunwstiﬁﬁﬁaiagauaeﬁmsﬂﬁﬁmmnm
wwuzﬁgn modulate (Aguulas  FedmanisuBouwuaciae N3 LBuAsusaEda
799619N¥T (symbol interval) u5p baud rate AIMTUATNNINLTDIAIONBTONRRL
uniionSonansn Snfle

fneene9nen ﬂstnauiﬂﬁﬁﬂﬁuvuinﬁﬁﬂuﬁe%o1ﬂmjun1q nofa el
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2.3 fismocluby  wsoonldned
2.3.1 wismanisne LiRuae Tnsehat

1. T en19i8e9 (Accustic Coupled)

TuifamBaiazeo Linfuiases TnsiwilaomisdhAanio fme #nansamey
Fuso L FanuastiiniT i SanlesdnTuli® (Auto Dial/Auto answer) 151u3ﬂﬁ 2.3 (&)
WAL Eﬂﬁ. 2.3 (B ’taﬁﬂé”i']ﬁ@ﬂﬁ’mﬁ'ﬁ’lﬁwme (foam cup) FAIufiaviiutoeniedy
Vies L auseima i duesuindudene Soedng

Hoduoe Tw Suuuiite Rl wara1n7ase L i Ruae Tnsdud lunsfin 1
aunssoasInsiu i il i Tasmse (Direct Conmect) 1§ semfld
s lnfaniidouluer fusef ifamin - Tele-Conferenceing wsonuseraly
5numzﬁaoéﬁszguudazﬂua§dﬂoanﬂuﬁﬁu LT% agﬂuaeﬂivtnﬂu?aﬂuaeﬁqﬂﬁﬂ vHudiu
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RN ﬁﬁu¥u7euuﬁ§n1suanLﬂﬁﬂuiagaﬁuaémaamL1a1uaz§n17§ooﬁuiﬂsuﬂiuagﬁaﬂn
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wasainang 4 oin i 2 ol el T By Fsk iiatu dreSnsansde
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Eﬂﬁ 2.3 (b) UANINIS LTouMBULY Acoustical Coupling

2. TuiBunusioTaemss (Direct Connect)

Tuhau'ﬁﬁmiﬁogﬂuﬁeaamﬁu 2 LLUUﬁD Internal ||[R¢ External %0
Internal axifudnsacvosnsaideuidly s1ot areluiaSos 7w External avsio
90N31n serie port migmen CiwwunfiTndndelu project
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2997 DAA Har'liuEnny i Aenfiukadenel

1. % DC Isolation sewireTuibutuInstwl (T

2. THsasaradufonuiSen Lﬁaﬁ1n17ﬂ1uqun17 ON/OFF ﬂ%mf@n

(Hook switch) 3p713atifiuuuy menual R4

3. e W hinTeuans o Inatumme of f hook (iie HOLD ahséing L1
nszuﬂiéegﬁ?niTﬂﬂnﬂeaoéﬂ17TniﬁwﬁLﬁa?unﬁﬁuiﬂﬁqﬂsnuuﬁedaTnsﬁwﬁ
LEAUATEUED Tﬂﬂiﬁﬁaoﬂnng?ﬁwﬁa?oq

4. e liinistioln Trensient @18 R1 uar E1

) bb o » o o I3 ' & o » v v
dwrsasoodouifitmifiaiuaniged  ueeRs sfiavan dunudaviioulas
Hybrid Ge7ift 2.5 wiioutas Hybrid (T1) aslimsiuneudpan TXcar  fifindn

o 1 ) 2 73 (
(ng 20 dB) uemmazﬁenﬂm‘:sl'ﬁaawuauu
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.1----1 7|J._'.SL....4 RECEIVE DEMOD p=—=0 Ram>

u1OIA %;__A"\‘,
| B

[ epteanmes B C 11 $O0D ) Tneats

zﬂﬁ 2.5 wiolday Hybrid

2.3.2 wiwaArmiasindoua
Tunsfisis1aenanfelarsasiemooseny  faeiion Tuuialuse (i
NATINTTAILNEDNA (COMONUNICATION LINES) wrisoonlaeed
1. wuduivand (Simplex)
2. uuuaﬂéﬂgxwgﬂ% (Halfduplex)
3. uuugaQLwﬁn% (Fullduplex)
2.3.3 wivtinvesdnsnastiona
1. 5&71ﬂ15ﬁ6ia¥ﬂ£1 (Low-speed) §5m71ﬂ17ﬁoiaga1ﬁtﬁu 600 bps
2. Sarmsdsdousmiungns (Medium-speed)  fiBmsiniadsdorasening
1,200 §9 9,600 bps .
3. 8n7IN1TAvioNAEy  (High-speed) #armTdefeyanInnia

9,600 bps
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2.3.4 WIRMNLNAIANTT modulate
1. Phase Shift Keying : PSK
2. Frequency Shift Keying ¢ FSK
3. Phase Amplitude Modulation : PAM
JWHAENT modulate HefiinaRedug Sawanouuy  ushroudneas 14y

Y ' " ' [ vy .
OB ATNTITOIEULIATNANHULANY LU%‘ﬂaeuﬂ7N1ﬂﬂ02ﬂ 2.6

Modems
4 Medium- : -
Lowspeed cpeed Highspeed
Freguency Phase Phase phase
shift shift shift amplitude
keyed keyed - keyed modulation
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2.3.6 Tueudmiwszaelng (Short haul Modem)
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o é L s v ¢ { a " S va
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o "G [~ o w 1 o o
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CCITT|CCITT| CCITT | CCITT | va23 cCcIrT i
Bell 103{Bel! 103| V.21 v.21 V.23 | V.23 |Mode 2 Beil 202 V.23 Beli 202!
Symbot Description Org Ans | Orig | Ans |Mode 1IMode 2| EQ |Bell 2021 EQ Back | Back ! Units
Request-to-Send to - - msec
tacion) Clear-to-Send ON Delay 208.3 208.3 400 400 2?5.3 208.3 | 208.3 183.3 183.3 =0.3%
| Request-to-Send to | ' msec
'RCIOM | Cloarto-Send OFF Deiay 0.5 05 05 | 05 | 05 | o5 | o5 0.5 0.5 il
. | Back Channel Request-to-Send = _ _ _ _ _ _ - _ 823 _ | msec
BRC(ON) | 1o Cigar-to-Send ON Delay " 20.64%
| Back Channel Request-to-Send ~ _ _ _ ~ _ _ oy _ msec
IBACIO | 15 Clear-10-Send OFF Delay - 05 1 ! =25%
’ 94- 84- | 301- | 301- | 11.4- | 114 | 114 R _ o
tcoion) ! Carmer Detect ON Delay 106 106 | 312 | 312 | 154 154 | 154 | 1022 1822 msec
H . 5.4- 5.4. 54. 12.4- 12.4-
tcoom i Carner Detect OFF Delay 21-40 21-40 21’-40 21-40 | 133 132 13.3 24 23.4 msec

N | Back Channet Camer Detect
BCOON) | ON Delay

N { Back Channel Carrier Detect
BCOWOM | OFF Delay

- - - - - - - - - “17.25 | 17.25 | msec

- - 2138 | 21-38 msec
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1s10 m:;ron:wf Soft Turn-Oft 2 | 7 - g A _ N 24 24 i - I :;s;;
thy | Minimum R Low Duration - 25 - 25 25 25 25 25 25 - - s
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3. tﬁa oTR 1fn "hignn .
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RECEIVED CARRIER (RC)
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demodulate foufiarasaan iyl RD S0 BRD
RING (RD)
visidue input 1 lunslinneein suto answer  FennfarmouAuD IR
5@@1& ring %uﬁﬂ1ﬂﬁﬂﬂi DAA (Data Access Arrangement) %Gﬂtﬁﬂqﬁﬂﬁ RT Lﬁu
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110 sd I enalog
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3.4.1 TRANSMITTER (Modution) _
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FROM
T
UART - 008
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zl.l 3.4 TRANSMITTER BLOCK DIAGRAM

a3l 3.4 ﬁauﬁauﬁnﬂﬁﬁoﬁaﬂaaanﬂﬂan TC fu sedpeiinsiudanndo
Haﬁtﬁu digital 310 UART awn&uﬁaeﬁWﬂwsuﬂaosﬁuﬁ@mwm analog Tlasn1s bny
modulate {yy FSK ﬁmﬂl’lm analog ﬁaﬂﬂw‘moai DAA %58 Acoustic coupler
naunasnwaotmwawﬂTnfﬂwn WANNS109 FSK At encoder wieimsoufie baud  at
fuifie 10gic nyn ﬂfwnan D avnn?wuﬂawunﬂwuuoﬂiwﬂgn TC une 01 logic "g"
ﬂfﬁﬂgn D ﬂazanuuﬂd1unaﬁﬂ1uuoﬂ7wngnm1 TC tiufiu Temnafifumndnofin 2
mufitar it sine feoidoeiwll  eimnsifnansefazneles  DIGITAL
SYNTHESIZER SINE FUNCTION ghmnsififeduluusias mode uanolumninof 3.3

! Transmit | Receive !
1 l Frequency ! Frequency ; ' Soft
! - - . Answer Turn
i | Baud \ | Tone ott
i . Rate Space Mark Space i Mark i Freq Tone
| Modem ' (BPS) Duplex Hz Mz Hz '\ Hz Hz ' Hz
| Bell 103 Orig .| 300 Full 1070 | 1270 2025 4 2225 | - | =
| Bell 103 Ans , 300 Full _|* 2025 2225 1070, 1270 1 2225 | -
t CCITTV.21 Orig : 300 Ful! 1180 7 980 1850 1650 - -
! CCITTV.21 Ans i 300 Full 1850 1650 ;1180 980 2100 ' - 1
! CCITT V.23 Mode 1 | A Hajf 0 1300 ' 1700 1300 2100 | -
[ CCITT V.23 Mode 2 j ) @ Hatt . 1300 | 2100 | 1300 2100 i -
CCITT V.23 Mode 2 Equalized 2007 Hatt 09/ 1300 2100 11300 2100 -
Bell 202 1200 Halt 2200 1200 | 2200 1200 2025 © ' 900
, Bell 202 Equalized } 1200 Halt .. 2200 1200 I 2200 5@ 2025 \ 900
| CCITT V.23 Back ‘Q - 450 390, i 450 390,~ ‘ - H -
Bell 202 Back 5 = . - R T .
+(BRTS LOW) and (BTD HIGH): 387Hz at TC +*387Hz at RC: BCD LOW
*(BRTS HIGH) or (BTD LOW): 0 volts at TC **No 387Hz at RC: BCD HIGH

*Meets new CCITT R20 frequency tolerance.
Frequency tolerance is tess than =0.4Hz with 2.4576MHz Crystal. Except Beill 202 which Is + 1Mz (1200 Hz, mark)

#1979 3.3 FREQUENCY PARAMETERS

3.4.2 RECEIVER (DEMODULATE)
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aﬁnguﬁ 3.5 Lﬁaqﬂ receiver 1¢fufiyyin carrier Hdsanuansing
Minun9es DAA udh  Aavfifumoumeenis demoduletion  SudUMTNBEANTNTDN
fn0a enalog TAEMANI97T Analog low pass anti-alias filter HORINKLATN
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udriinisnsesdgnin  digital Tagneas Digital bandpass filters (5o lH 14
signal to noise ratio Stwuatinmn@nlifosmately  FefumesneInsdily
NTRANULL  full duplex spaniuAstunlifiinig demodulation Lﬁ01ﬁ1§ﬁogaﬁ
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3.4.3 INTERFACE CONTROL

fmtiae Liududwiy hend shaking TewineTuifufl terminal  Teme
IndlaeUsenoude  Two state machine Tumsauaanisdeuasiy,  Delay
connter, mode f 14 1un171RonTeardennabnmneauoan liaein1TnsosmaEne
Tumsasuasfuniunnis i iontiares mode i

7 8.7 upr 3.8 UTTHNERRUTUADNTOY Two stete machine ‘o
state machine i 1 WuAEAINI "n1sdedunlnnsdl main channel wSa  back
channel" state machine ﬁ b uuﬂﬂﬂdﬂuiﬂ "ﬂﬁ?%ﬁﬁ@@ﬂmﬂuﬂfﬁ main channel
u%a back channel”

Ann¥TdTEILRONRaE 1T I SaRodo INITIAL  CONDITION) aefifma

[}

-, & . T o =y (Y
ﬂ’)UQNW’]Mﬂ']‘)"I\) 3.4 usuN31 DTR Q¢ "on" UReids DTR AXUIINENIIL "on” 23

a’ 1] d o . 3 1 - o
a1 "of " LUD T 1099 ﬂﬂzﬂﬂﬂlﬂﬂﬁﬂﬂﬁﬁz initial condition HINLAY
T4 25 msec

Data Termina! Ready (DTR) OFF
Request to Send (RTS) OFF
Ciear to Send (CTS) OFF
Transmitted Data (TD) N ignored
Back Channel Request to Send (BRTS) OFF
Back Channel Ciear to Send (BCTS) OFF
Back Channel Transmitied Data {BTD) Ignored
Ring (RING) OFF
Carrier Detect (CD) OFF
Received Data (RD) MARK
Back Channe! Carrier Detect (BCD) OFF
Back Channel Received Data (BRD) MARK

$7919 3.4 INTITIAL CONDITION
; .
full duplex {{a¢ half duplex ?;‘l'z'fﬁqzﬂ 3.6 AD full duplex ¢
tfu mode 799 BELL 103/113 uar V.21  dwHu helf duplex axifu mode

BE11l 2@2 iar V.23 "fhﬁﬁe forward (|8t backward channel.
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HALF DUPLEX #1#3Unsfin1oin half duplex MU back channel 3 Tai—
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COITT V.23 CramiiEs, ASSICAENTS

V%
ZIRMYZ K 7 . |

/ ) A N7

o,

4

7% 3.6
v

3.5 CALL ESTABLISMENT
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AUTOMATIC  CALLING 85iarins Ty Tasduresneasiiisandn
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3.6 DATA TRANSMISSION
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3.7 DATA RECEPTION
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