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ts, dataphones, or simply modems The word
nedulator and demodulator

zn rapidly increasing need to exchange digi-

er terminals, and other computer-controlled equip-

only transmission facilities available at the time
O S were designed for transporti

imately 300 He to 3000 Hz. In addition, tele-

er analog devices that could not propagate dig-

dems were designed to communicate with each

ame bandwidth used for standard voice telephone

designed to operate over the limited band-

-band modems.
wted directly over analog transmission
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cables. In the transmitter (modulafor) se¢:
#d.onto an analog carrier. The digital signals mod-

d analog si that are capable of being trans-
ut of a modem is an_
Hon. In the receiver section of a modem, digitally
: Deﬂbduluionislhcrevcrseptmofnwduh-

tors) simply extract digital information from dig

carmer™:
itally modulated analog s
7 (ﬂld "“p’“" Modems available are ones intended to be used o

i
interface DTEs through @ € 10 standard voice-band telephone lines and pro-
| 300 bps 10 56 kbps. These types of modems are
cimes cal (VAL Or POTS modems, as they are connected to the

¢ company thms""" s.:::e local lo0ps that are used for voice telephone circuits.

shisticated ll'l’id_ﬂm“m“m mes called broadband modems) are also available that
G’Nch higher bit rates over wideband ¢ jons

anpels, such 8 ical fiber, coaxial cable, microwave radio, and
ite communications sy _Zioadby ems can operate using a different set of
a1 i LLLLL M
s all [ Labdd WD 1o ke

A modem s, In essence, d ame!l’cm repeater that converts electrical signals re-
od in digital form o electrical Signals in analog form and vice versa. A modem is trans-
parent. as it does not interpret of change the information contained in the data. It is a re-
m it is not a destination _fOf data—it simply repeats or retransmits data. A modem is
‘?& ysically located between digital teminal equipment (DTE) and the analog communica-
jons channel. Modems work in pairs with one located at each end of a data communica-
reuit. The two modems do not need (o be manufactured by the same company; how-
they must use compatible modulation schemes, data encoding formats, and
on rats.
¢ 4-27 shows how a typical modem is used to facilitate the transmission of digi-
een DTEs over a POTS telephone circuit. At the transmit end, a modem receives
al pulses (which are usually in binary form) from a DTE through a serial digital
| as the RS-232). The DCE converts the digital pulses to analog signals. In
: 'mi!&gud-mlog converter (DAC). The analog signals are
ONto an analog communications channel where they are transported through
distant receiver. The equalizers and bandpass filters shape and band-limit the
stination end of adata communications system, a modem receives analog sig-
ications channel and converts them to digital pulses. In essence, a mo-
sdigital comverter (ADC). The demodulated digital pulses are
gital interface and transported to the DTE.

Serlal DTE (PC)
Interface
(RS-232)

S anelog channel / Telephona - loop
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bitata

Os (Jows). A baud is also transmilied one
lore than one information bit, Thus, the baud of
considerably less than the bit rate.

ailo\n__;ed only equipment manufactured by Western Elec-
Y Bell System operating companies to be connected to
968, AT&T lost a landmark Supreme Court decision, the
€quipment manufactured by non-Bell companies to in-
Mcations network. provided that the equipment met Bell
one decision be gan the interconnect indusery, which has led

offerings by a large number of independent companies.
MSystnm modems are the models from which the in-
ITU-T evolved. Bell System modem specifications
1968; therefore, their specifications pertain only to
rate of 9600 bps or less. Table 4- 11 summarizes the

5'-'.;' ”.|!1 Bt 1 4
. Transmitter (D/A converter)
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mi.l*nﬂé;.mm mrmmmuw
Nincludes handshaking signals and clocking information.
digital information from the serial interface circuit

Mg carrier, musw?m
verts digital changes in the information to 0 analog
‘modulator is directed to the transmit bandpass

There are bandpass filter and equalizer cir-
s of the modem. The transmit bandpass fil-
gu:logngnalstoabuﬂwmw
cuit. The receive bandpass filter limits the
: emodulator circuit, thus reducing noise and

#nthsmpemforbandm&hm!mw

"I_Whe:n-.he Lelephonc line is two wire, the l.elce
r-wire-lo-two-wire and two-wire-to-four-wire

i signals from the bandpass filter and
ed analog signals to digital signals. The
interface circuit, where it is passed on

cam‘ummnon circuit produces the

s

as either asynchrenous or syn-
r .sa]mm& amphtude-smﬁ key-
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d expansion

{telephone number siorage)

. Aand receive data transmission rates (300 bps to 56 kbps)
ronous OF dsynchronous operation

chronous Voice-Band Modems

odems can be generally classified as low-speed voice-band modems. as
used 10 IrANSPort asy nchronous data (i e.d

- + data framed with start and stop
edgta are fometimes yeed with an asynchronous modem: however, it is

arly practical OF economical Synchronous data transported by asynchronous
. od isOChrONOus transmiss;on Asynchronous m

s wm as ASK or FSK. and are restricted to relativels low-speed ap-
ns (generally less than 2400 bps). such 4 telemetry and caller ID

several standard asynchronous modems designed for low-speed duta ap-
the switched public telephone network. To operate tull duplex with a two-
circuit, it is necessary to divide the usable bandwidth of a voice-band circuit

two equal-capacity data channels. A popular modem that does this is the
—CO :) 1D M

J@M 103-compatible modem. The 103 modem is capable of full-
alion VVer 4 IWO- Wire telephone line at bt rates up to 300 bps. With the 103 mo-
channels, each with their own mark and space frequencies. One data
[channel and occupies a bandwidth from 300 Hz to 1650 Hz
e voice band). A second data channel. called the high-band
lh[m 1650 Hz to 3000 Hz (1.e.. the upper half of the usable
space frequencies for the low-band channel are 1270 Hz and
mark and space frequencies for the high-band channel are
ely. Separating the usable bandwidth into two narrower
multiplexing (FDM). FDM allows tull-duplex (FDX)
, @5 signals can propagate in both directions at the same
her because the frequencies for the two directions of
ows full-duplex operation over a two-wire telephone cir-
tive bandwidth in each direction, it also reduces the
modem operates at 300 baud and is capable of si-
of 300 bps.

The 202T and 202S modem are identical
full-duplex operation, and the 202S modem
1. Therefore, the 202T is utilized on four-wire
15 designed for the two-wire switched pub-
1 application of the 202 modem today is
smitter in the telephone office and the re-
jem is an asynchronous | 200-baud trans-
1200 bps over a standard voice-grade

odems use relatively simple
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Darkdwidih fur i 2400-bps synchronous mo-

o *_'“uh# Standard zmb” synck -
wd rate and minimum bandwidth for 4300-
600 Haz, respectively. The standard 48 |
Mmodems can operate over two-wire dial - 1
o half-duplex two-wire versions of o _.llﬂ. circuits _

elay, a transmit modem cutputs &
rale, and modem complexity, the
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