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Abstract

While three most important aspects of line codes are the dc-free, the minimum-bandwidth,
and the self-clocking properties, the only TIBr, VMDBr, RMD3r, RMD4r codes possess all of
these properties. This paper is to report the results of an experimental performance study
of VMDBS5. The encoder and decoder of VMDBS5 and the pulse shaper have been implemented.
Power spectra, eye patterns, and error probabilities are experimentally measured, confirming
the theoretical performance predictions. It has been observed that the NRZ pulse shaping
reliable transmission is possible with no extra equalization even in the case when the —3dB
channel bandwith is only half the Nyquist bandwidth.
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Table 1. COmpaI‘lSlOn of the properties of some line
codes
— 5 | DC-free MB RLL |
AgH3s
1) (2) (3)
BP 0 1 X oo X oo
DB X oo 0 1 X Y
MDB 0 2 0 2 X ©
VBPm (o] 2 0O m X Y
DVBPm 0 m [¢] 2 X o0
VDBr X 00 [¢) 2 0] r
VMDBr 0 2 0 4 o] r
TIBr [¢] 2 (6] 4 [¢] r
RMD3r 0 2 0 4 0 r
RMD4r 0] 2 [¢] 4 0 r
*) (1)=DSV, (2=1SV, (3=RL (Runlengih)

See Il for the meanings of DSV and ISV.
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Table 2. Normal-state transition table.

a3 4 = )& a7 A z 9
dH [ X3XZ X1 1 | 4| Y3YZ Yl ®Ea|PLP2
1 0 0 0 0 8 1 11 0 00
1 0 0 0 1 2 0 0 1 + 10
2 0 0 1 0 7 1 1 0 0 00
2 0 0 1 1 3 0 1 0 + 10
3 0 1 0 0 6 1 01 0 00
3 0 1 0 1 4 0 1 1 - 01
4 0 1 1 4] 5 1 00 0 (V]
4 0 1 1 1 1 0 0 0 — 01
5 1 00 0 4 01 1 0 00
5 1 0 0 1 6 1 0 1 + 10
6 1 01 0 3 01 0 0 00
[ 1 0 1 1 7 11 0 — 01
7 1 1 0 0 2 0 0 1 0 00
7 1 10 1 8 1 11 - 01
8 1 11 0 1 00 o0 0 00
8 1 1 1 1 5 1 0 0 + 10
Hel =235 Karnaugh map& o|&slo] =24

<+ ik cobg 2o
Y1-X1
Y 2=X1 X2+1X2+IXIX2

Y3=IX3+1X3
P 1 =1(X1X2X3+ X2 X1X3)

P2 =1(X1X2 X3+ X2X1X3)

2. 7077k 60 A% wio] AejH ol

Y1 =X1
Y2 =X1X2X3
Y3 =X1 X2 +X2X3

P1=X1X2X3+XI1X2 X3 N1 =X1X2

P2-X1X2X3
P3=X1X2X3
P4 —X1X2X3
P5=0
P6=X1
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Fig. 8. Logic circuit of the “0” x6 detector.
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Table 3. Abnormal-state transition table.
d 4 o A7 4 o % #d  Pulse |
X3 X2 X1 Y3 Y2 YV P1 N1 P2 N2 P3 N3 P4N4 | P5N5 P6 N6
0 0 0 1 0 0 0 1 0 0 o 00 00 1 0
0 0 1 0 0 0 10 0 0 0 0 01 00 0 1
0 1 0 0 0 1 01 0 0 0 1 0 0 0 0 10
0 1 1 0o 0 o0 00 0 0 0 o 00 0 0 0 1
1 0 o0 1 0 1 00 0 0 0 0 00 00 10
1 0 1 0 0 ¢ 00 0 1 0 0 00 0 0 0 1
1 1 0 1 0 1 0 1 0 0 0 0 1 0 0 0 1 0
11 1 1 1 oo 1o 0 0 1 0 0 0 0 0 | 0 1
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