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Abstract

A binary line code, called MB46d, is designed by use of the BUDA(Binary Unit DSV and ASV)
cell concept to retain the property of being runlength limited, DC free, and with a power spectral null
at the Nyquist frequency. This new code is a stateless line code with a simple encoding and a
decoding rule and enables efficient error monitoring. The power spectrum and the eye pattern of the
new line code are simulated for a minimum-bandwidth digital transmission system where the sinc
function is used as a basic pulse. The obtained power null at the Nyquist frequency is wide enough
to enable easy band-limiting as well as secure insertion of a clock pilot where necessary. The eye
is also substantially wide to tolerate a fair amount of timing jitter in the receiver.
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Fig. 1. Baseband digital transmission system.
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Fig. 2. (RDS,RAS) of symbol sequence '1100’.
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M. Stateless HALHHZF 27 MzES
MB46de| AAH
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E: 1. RAS=0%] &% %3]
Table 1. Output codeword with RAS=0.

No. | Qutput codeword RDS RAS
1 000000 -3
2 000011 -1
3 000110 -1
4 001001 -1
5 001100 -1
6 010010 -1
7 001111 -1
8 011000 -1
9 011110 1
10 100001 -1 0
11 100111 1
12 110011 1

13 101101 1
14 110000 -1
15 110110 1
16 111001 1
17 111100 1
18 011011 1
19 100100 -1
20 111111 3
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7Fs’t YAE=E hg-A7Ick
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# 59} o] 1719] AejAl(Spd) oz 4u]Ee] glEq)
i3t 6u|22] £ Al A|Fae] dige] 7hssizict

MB46d #Z+= ASV7} 328 fikslng FHid
AF s S {dESH AAg S,
AFelZ} 17) Bo)=E stateless $37}F Feo] Al
F7F el 3o wlsle] AelE @Hsb) 9%
FHo] AEluz A2 Aj7le] dEEe] 34 Al
frelglch =AMyl s Holmz gl digE:
=Y AFAE BeE 7|9E e} glornz vxsy
48Fo] 7% 3, codec TIE Wedich

123 5. MB46d9] BUDA A ~¥
Fig. 5. BUDA cell stack of MB46d.
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0100/ 010010,

. 01017001111,

0000/ 000011, 0110/ 011000,

0001 /000110, 01 /011110
0010/001001,

1000/ 100001,
1001/ 100111,
1010/ 110011,
10117101108

1100/ 110000,
1101/ 110110,
1110/ 111001,
1111/ 111100

% 6. MB46de] AbE) Aolx
Fig. 6. State transition diagram of MB46d.

= 2. MB46d2] §-34
Table 2. Code book for MB46d.

u Input word Output —[ Displacement
codeword
1 0000 000011 B—A
2 0001 000110 B—A
3 0010 001001 B—A
4 0011 001100 B—A
5 0100 010010 B—A
6 0101 001111 B—A
7 0110 011000 A—B
8 0001 011110 A—B
9 1000 100001 B—A
10 1001 100111 A—B
11 1011 110011 A—B
12 1011 101101 A—B
13 1100 110000 B—A
14 1101 110110 A—B
15 1110 111001 A—-B
16 1111 111100 A—B

MB46d H&E ASV7E 322 f38lnz FHid
9E Ue PEsh], MBIGd HEE AE ATz}
A52 o 5U APEY Ao o} 82 AWz
S5 HAE ) DI

241 ZolH QA BolEE ) slstel S A
4 AT 6ul= Besislel 5] we} WA
dolEE BUY 4 glorz FAL EAl F5A
= e ae)w Aele) 4vb shiolme e S
Moz w58 U %53} A, 4 dele 4
WlEe} 29 A1d A2 Ag 49l o A
(147} WA)SEZ el Fao) Zesick
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A wEe] WL ARvse] &8 Holol we of
2ot e B4 v BMEe ARrEe) 54

= A% Az Fag B4, Ad FAY o 5
A, FA Felixe] 2Est A7 wstel] i@ Rk,
AF 54 2 A2 g3l g 3= Fo] sl

2 Aellds MB46d F3o AH 2HEH,
MB46d #35° ¥ moke AFe] ABHolde 3}
o Akt

1. AY 2~ =g

AzR5e Fo A% Wt EeE Ay Fx9
AL sl Hew 012 izl 19743 o)elel”]
Cariolaro7} 7Hgt 83 3o oigt Ay ~AEd
Qwelztle Mg =eaes Fajnt Huy
3o Ay ~AEL g1 dHeler} '1'd &F PY
A 7HA ZHP=0.25, 0.5, 0.75)e] sl Alkslgich

X RUL{P==0. 25}
RLL(P=0.5)

------ RLL{P=0.75}

pPsSD

32 7. MB46de] HY 2~HEF
Fig. 7. Power spectrum of MB46d.

I3 7S MB46de Y A#HEZ]e|ct. MB46dY-
I ASV=32% $IInT JolFrE Fyl
(fT=05)0l4] 23] 00] He 7L & & girh
a2y, DSVE Fiholma fT=004 %2 ake] A
g R¥E sRA 3 glon, fT=0204] Y o] F
e 7Rz gtk ¥ dleleirt '1'd #E Prb
0.25¢1 752} 07581 459 AY Ex7t A oI
Lis=d
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MB46d #3E AHF HA¥-g 71X glon) w3w)
AEE HS dste] Aele] el Akl Al dloly
2A BT SlB alel] 7M1 Hzst & 4 ot
= e /P itk

2. ¥ 2o

i 35 At olAAE Hrq) 2w}
231 HA ARAE Qb 1 ZHE t=nTollxE 2
7H(-1/2 32 1/2 )9 e 7B} t=nT-T/29}
t=nT+T/28] T3kl o] o] F8e] 7}d 4 gl=
e e 2Y A dehlie] B9, t=nTE 4o
2 109 & 2ol vhehded o]Re ¥ ZoKeye
pattern)o]2kil o} F moke B3I AEY A7)
of ¥t A52] ik, R} Alzte] wzjel] iy
R W Eeln eRe o3t Alxde Wizt £ 4]
28 Aol A3 ARE A3k

HAaG S Al2doly 9199 ASV 3 ¢ oo
Az 2ol didh okl A9 ¥ moks 7
T olen = ade] AlsH AR ¥ S}
ek E 38 NsHe] 231el HajgE Aaw
ollxle] #Hote] A4 Fof 13 T mejFc)

B 3. HAdHE ARl HA = &
Table 3. Lower-bound eve widths for
minimum-bandwidth systems.

ASV Eve width |

1 0813

2 0506

3 0418

4 0.373

5 0.345

6 0.324

7 0.38

8 0.297
9 0.287

10 0.278

1 0271

12 0.265

13 0.260

14 0.25

15 0250 |

82~ & <7} raised-cosine pulsed! Aj2dl
Xl MB46d F-3o izt = mokE &3} vjejZe]
A9 roll-off parameter) o ol ule} HATE AE
Holde 3%t AAE 13 8 23 9, 2 104

(1287)

Rtk @ = 19 A9elE o] 1] Firken,
@ =059 AF 075014, o = 0 Q) AL 0430
o8 A=y

I8 8 =0 A% & 2
Fig. 8. Eye Pattern of MB46d with «=0.0.

MMED IV PATTEMR (A = 6.99)

33 9. a=059 A% ¥ xR
Fig. 9. Eye Pattern of MB46d with =05

N4ED EVT PATTEWN (A = 1.00)

38 10, =19 AS F v
Fig. 10. Eye Pattern of MB46d with «=1.0.

3 3el4) ASV7E 3 7S oAl Fo] 3l =
o] 041813, ASV7} 29 7% 05060)28 ASV7}
33l MB46d #3598 & £ 33 £ 2Ax7} 0.4300]
02 A9 AdAFE & 4 glk wElA, MB46dE
o Al Fo] ZA g8 glers o Hx
o AFH A7t BA siiets 2F gl $4le] 7}
=g

& M HadYE dde sy, IR
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AE-L oS osksled sllele] sielEl Agl A dlelE
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E A Aad Selade gelEl Aklele adHoR

8% 5 Ug Aotk
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