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Suppose the serial data port on a PC is interfaced to the 
VF telephone line without a mOdem. Thecransmit (Tx) and 
receive (Rx) seria.l data from the .PC a.re each represented 
by at Polar NRZ line code as described by the RS-232 serial 
port standard in Appendix C. A hybrid (4 wire to 2 w.ire} 
circuit could be used to couple the Tx and Rx line-code 
s i.gnals to a. single twisted-pa..ir VP telephone 1 ine. 
However, the spectrum of the polar line...code is not 
compa.tible with th.e frequency responaeaf the VF telephone 
line.. That is., as shown in Fig. 3-16b, the dominant 
frequencies in the Polar NRZ line code are near zero (i.e" 
baseband) but the telephone line is a bandpass channel with 
a frequency responsefr·om 300 to 2100 Hz. Thus f the Polar 
NRZ waveform would be distorted by the telephone 1ine so 
that the data could not be detected at the receivingen.d .. 
Thus, a modem is needed t.o provide a bandpass signal that 
is generated by some sort of modulation technique, such as 
QAM. That is, the baseband 11ne,..oodewaveform is modulated 
onto a carrier. This proauce.s a bandpass signa1 with a 
spectrum that falls within the bandpass of the VF telephone 
line. 
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