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“The process of mapping a digital sequence to signals for transmission over

a communication channel is called digital modulation or digital signaling.”
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(a) Bit stream 11]0|j]0jO0fO|1T|O|1T|[1T]1]1

(b) Non-Return to Zero (NR2)

(c) NRZ Invert (NRZI)

INPUT OUTPUT
A B AXORB
0 0

0
(Clock thatis XORed with bits) | [ M ML ML .
111 o

(e) Bipolar encoding
(also Alternate Mark
Inversion, AMI)

(d) Manchester
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Data (4B) | Codeword (5B) @ Data (4B) | Codeword (5B)
0000 11110 1000 10010
0001 01001 1001 10011
0010 10100 1010 10110
0011 10101 1011 10111
0100 01010 1100 11010
0101 01011 ' 1101 11011
0110 01110 1110 11100
0111 01111 1111 11101
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5 5 By = An @ B3 @ By
C,=B,®PB,3sP B,_s

©> ~@) = (An @ Bus @ Bu—s)®D B3 ® By-s
= A @ (Bu-3@® By @ By-s@® By-s)

INPUT OUTPUT

B AXORB
0 0
11
0 1
1 0
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Balanced Signals
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Bipolar Encoding or Alternate Mark Inversion
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Bipolar encoding
(also Alternate Mark
Inversion, AMI)
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(V) (Passband Modulation) Gl &b yguw 9w

0 1 1 0 1 0 0 0 1 0

NRZ signal of bits

Amplitude shift keying _{UUM U U

_ JAcos(2mft) Dbinary ]
ASK. #(t) = { 0 binary 0
Frequency shift keying
_ JAcos(2mfit) Dbinary 1
BESK 5()= {A cos(2mfpt) binary 0
Phase shift keying
B Acos(27ft) | Acos(2#@ft) binary 1
BESK wltl= {Acos(Zwﬁ.x + 7)) {—Acos(ZwﬁJ) binary 0
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(F) (Passband Modulation) Glw b ygumw? 9w
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(a) QPSK. (b) QAM-16. (c) QAM-64.
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(&) (Passband Modulation) Glw Wb ygums g0

90

(@) (b)

(a) V.32 for 9600 bps. (b) V.32 bis for 14,400 bps.
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