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PCM Waveform Types

Nonreturn-to-zero (NR2Z) NRZ-L, NRZ-M, NRZ-S

e Return-to-zero (RZ) Unipolar-RZ, Bipolar-RZ, RZ-AMI
 Phase encoded Bi-Phase-Level, Bi-Phase-Mark, Bi-Phase-Space, DM
 Multilevel binary Bipolar-RZ, RZ-AMI, Dicode-NRZ, Dicode-RZ

Manchester Coding = Bi-Phase-Level

Miller Coding = Delay Modulation
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PCM Waveform Types

« NRZ-L

« NRZ-M

« NRZ-S

« Unipolar RZ
« Bipolar RZ
« RZ-AMI

* Bi-®-L

* Bi-®-M

* Bi-®-S
 Delay Mod
 Dicode NRZ
 Dicode RZ
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digital logic circuits

magnetic tape recording

baseband data transmission
magnetic tape recording

> telephone systems

magnetic tape recording
optical communication

satellite telemetry links
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Non Return to Zero (NRZ)

NRZ-L (Level) 101100011011 0101

0:+V
1: -V

NRZ-M (mark) 101100011011 0101

TR B S— D S
1: change ¥ | | | | L] L i |

NRZ-S (Space) 1011000110110101

0: change § { % B I

1 : no change
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Non Return to Zero (NRZ)

NRZ-L (Level)

0:+V +V voltage level

1: -V -V voltage level

NRZ-M (mark)

0 : no change no change in level differential encoding
1: change 4 |  changein level

NRZ-S (Space) complement of NRZ-M
0: change § |  changein level
1: no change no change in level
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Return to Zero (RZ)

Unipolar-RZ 1011000110110101
o nnn__nnnannn
Bipolar-RZ 1011000110110101
RZ-AMI 1011000110110101
0: L I | I | B |
__“__l]_ I 1
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Return to Zero (RZ)

Unipolar-RZ
0: 1: 0: absence of a pulse
ﬂ_ 1: a half bit wide pulse
Bipolar-RZ
0: 1: 0: a negative half bit wide pulse

Ll_ ﬂ_ 1: a positive half bit wide pulse

RZ-AMI Alternate Mark Inversion
0: 1.

0: absence of a pulse

— -IJ- —”— 1: alternating pulses
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Phase Encoded (Bi-®)

Bi-®-L (Level) 101100011011 0101
0: J_
1: _l_

Bi-®-M (mark) 101100011011 0101
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o:notrans'_l ‘_' | _[_| | | , jD—

1 Ie

1: trans i
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Phase Encoded (Bi-®)

Bi-®-L (Level) Manchester Encoding
0: J_ J-l 0: a half bit wide pulse at the 2™ half
1 - -L I-L 1: a half bit wide pulse at the 1°* half

Bi-®-M (mark)
O : no trans I | | I 0: 1% transition at the beginning, no 2" transition

1 : trans _Fl I-L 1: 1°* transition at the beginning, 2™ transition in the middle

Bi-®-S (Space)
O : trans _Fl I-L 0: 1 transition at the beginning, 2" transition in the middle

1: no trans ' | l I 1: 1* transition at the beginning, no 2" transition
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Delay Modulation

DM 1011000110110101
0:

1:

_[_ _L 1: a transition in the mid point
O.

0: no transition in the mid point

a transition when a zero is followed by another zero

1
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Multilevel Binary

A

Dicode NRZ 1/0/1 10 0 0/1 1/0/1 1/0[1]0]1

0-0, 1-1: no pulse

0-1, 1-0: alt pulse |

=

| I 0-1, 1-0: alternating pulses

bicode RZ 1/0/1 1/0 0 0[1 1/0]1 1]0[1

0-0, 1-1: no pulse i ‘| ] T 1T |

0-1, 1-0: alt pulse

I | 0-1, 1-0: alternating half pulses
Young Won Lim
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Bipolar AMI
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Manchester Encoding

11011000100
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Differential Manchester
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Biphase - Mark

cock [L[THTUUHUIHUL

Data |

188118188108

encsded ey T[T
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Time Averaging and Ergodicity
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