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2 Forbidden Overlap Codes (FOCs)

® Forbidden Pattern Code (FPCs)

* Forbidden Transition Codes (FTCs)
® One Lambda Code (OLCs)

¢ Code Word
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! Normal-Form Fibonacci
2 Complement Redundant Fibonacci
® Modified Fibonacci Numerl System (MFNS)
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" Duplicate Add Parity Bus Invert (DAPBI)
& Multiple Error Correction Codes (MECC)
® Crosstalk Avoidance Double Error Correcting (CADEC) Code
10 Joint Crosstalk Avoidance and Triple Error Correction (JTEC)
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Error Correcting Codes

2 Single-Error-Correction, Double-Error-Detection
® Duplicated-Add-Parity (DAP)

4 Modified Dual Rail (MDR)

® Check Bits

® Boundary Shift Code (BSC)
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1JTEC and Simultaneous quadruple-error-detection code (JTEC-SQED)
2 Multiple-Continuos-Error-Correct-Coding (MCECC)

® Self-Corrected Green Coding Scheme (S-C Green)

*Triplication Error Correction Coding

®Selected Crosstalk Avoidance Code (SCAC)



[20] ‘sgj)lf bl 5l Uas usai 9 ausds Lo amslin Y Joua

s | S | B | Euw®) | ) | o) | B | G0

€ av ¥ VWV.YO Uncoded
Yar VXY vy. f. VY.VA Spacing
VWA e .V - - Y.YA Ve.qy ED
TY.Y V.0V v.94 AL - .2 A% DAP
vY.£ V.0V Yoo AL - Y.20 A% BSC
TY.Y 1.0 Y..v Y- £ Y5 £.AY MDR
YV.A 1.0 Y.AN <Y f. Y.45 8.Y0 CADEC
fY.8 y.4v Y.00 .Yy ' v.avy Y.qA JTEC
fy.5 Y Y5 .Yy - \AA! AR’ ‘;BEECD

[12] (S YV ol5505 S sl il ginsd | ol STy 0S gamalio Y Jouar

LaSas— J38aS )by o538
e < | ®S) >l Q’Lf (CVEp X) bwgio ls | (T X) ju3b | lopaas Sloas SIS slots,
®Dh um®)
AVO.O A V+F A vY 85 e
AVO.O A VY A £Y 5,135 Ladlons
A \YAY -y VWY A VY A oy (Fd)acgion o3I oS
0.v# Yo- £YA- WY A V+Y A oY (Fbd)acgion o3| Ligean oS
1.5 \ey VAY- A\ Y.F A VY A oy (FP)ac gion HI3S oS
0.YA YYO avs- Ve feN VA VY A FA (F¥)acgion I35 o \Libgead oS

ibhie clallas pomas ) ool b agad sl S slons
Sote ) abl (55, laasd el bl sy o 295 4
Sie oz lsten ;311 a6 la sl blie yo Jy wanises
Slalhs 555 5 pipms 2L ool Gl & i ol (o 5 g
395 o0liial plags JATAS I ad o Jalge (ol ooled b go
= lpien JSie L ailen daz 508 Sl (8l pogdle oS
e g S LUlys Ll ) eSS elail allie ol 55 aiyles dblie
NS (sog Llod 3l eizmen g Colaa 5 13l (ol Sy s
;ﬁ)u £9 a4 azgi b aS cunl (aduine g Wiloads auglin 50055 L aosls
1545 Cponl Pl a5 g t0g00 oslil L5 550 clauS 5| g o
lsiian | olizrl gla K208 o5 Coal ol 3o 052 lacKaS ales
5 e LacSuuS g ams oo ialsdl 1, ol5,35 clappns ol
GG Sl (P58 50 5 00l s 1) L Slas e arieis
S oo Jloel s 4y (Bran Gles Ll

S amii -0

03105 satad oo Lhes Zogil (el 4 (5 )slid 2alS L 0jg el
S el a5 Sy 55, 52 sile olon b e S s e
45 ALlS 59, SlaaSd o pletien S Gad S ez b Bk
Ot ts 39 gn o5 )38 (sl 5o 3l bl b 5 Uas 50 4 ke
).~>L; 5 Oles limebl e LB ail g (gq, soaSis o YLl il
- o= ool bl LB oLl o5l ol 3 jglate & Uas mueas
9y slepasis albls | cwYlasl gojlail ol S>o8 Jodo 4y 09l
Ored 4yl 18 g lad b g ailfuis  Bolay slallas b pee jo alil s

el 5L 5 (6 et a8 gl S slas,laSaS @ e



International Symposium on, 2006.

[16] C. Duan, C. Zhu and S. P. Khatri, "Forbidden Transition Free
Crosstalk,” in ACM/IEEE Design Automation Conference,
2008.

[17] Fu, Bo; Ampadu, Paul;, Error Control for Network-on-Chip
Links, New York: Springer, 2012.

[18] A. Garamoun, "Error Correction Techniques on NoC Protocol
Layers," Stuttgart, 2009.

[19] Ketan, Patel N; Igor, L Markov;, "Error-Correction and
Crosstalk Avoidance in DSM Busses," in IEEE Transactions,
2014.

[20] Ganguly, Amlan; Pande, Partha Pratim; Belzer, Benjamin;,
"Crosstalk-Aware Channel Coding Schemes for Energy
Efficient and Reliable NOC Interconnects,” in I|EEE
TRANSACTIONS ON VERY LARGE SCALE INTEGRATION
(VLSI) SYSTEMS, Washington State, 2009.

[21] Wang, Bin; Xie, Jing; Mao, Zhigang; Wang, Qin;, "Multiple
Continuous Error Correct Code for High Performance
Network-an-chip,” in IEEE Electronics - Asia Pacific
Conference on Postgraduate Research in Microelectronics &
Electronics, 2011.

[22] Huang, Po-Tsang; Fang, Wei-Li; Wang, Yin-Ling; Hwang,
Wei;, "Low Power and Reliable Interconnection with Self-
Corrected Green Coding Scheme for Network-on-Chip," in
Second ACM/IEEE International Symposium on Networks-on-
Chip, HsinChu, 2008.

[23] Zhang, Ying; Li, Hua-Wei; Li, Xiao-Wei;, "Selected Crosstalk
Avoidance Code for Reliable Network-on-Chip,” JOURNAL
OF COMPUTER, 2009.

P

Saien L alls (55, slo 4K 55 pas Sl byl eosS o0 V]
AYAZ ol iy i o oKidls 75,95

234l 59y Lo 4 53 plisabl CullB 25 w5 Sloj o [Y]
ol " iz sl 585 (28,5 5180 o b ey sl Mo
AYAY e sy (ais

[3] Patooghy, Ahmad; Miremadi, Seyed Ghassem; Tabkhi,
Hamed;, "A reliable and power efficient flow-control method
to eliminate crosstalk faults in network-on-chips," Elsevier,
vol. 35, no. 8, pp. 766-778, November 2011.

:Q‘)_QJ ,CMOS o) 6Lz:)|d.n G>|)Ja ,;..\.3'9:\.& o R ,LJ...) s Cwg [f]

sle 4t o lsitian SISl 5 05 sl 1 Gl S5 ) (o]
YA, o5 iy pd xSl 7,ail 5 (g9,

[6] Shirmohammadi, Zahra; Miremadi, Seyed Ghassem;,
"Crosstalk Avoidance Coding for Reliable Data Transmission
of Nefwork on Chips," in IEEE, Tampere, 2013.

[71 X. Wu and . Z. Yan, "CAC CODEC DESIGNS BASED ON
NUMERAL SYSTEMS," in IEEE Workshop on Signal
Processing Systems, 2009.

[81 M. Mutyam, "Fibonacci Codes for Crosstalk Avoidance,"
IEEE TRANSACTIONS ON VERY LARGE SCALE
INTEGRATION (VLSI) SYSTEMS, 2012.

[9] F. Shi, X. Wu and Z. Yan, "New Crosstalk Avoidance Codes
Based on a Novel Pattern Classification," IEEE
TRANSACTIONS ON COMPUTER-AIDED DESIGN OF
INTEGRATED CIRCUITS AND SYSTEMS, 2012.

[10] K. Sinha, R. Ghosh and B. P. Sinha, "A New Number System
Using Alternate Fibonacci Numbers as the Positional Weights
with Some Engineering Applications," Springer, 2014.

[11] X. Wu and Z. Yan, "Efficient CODEC Designs for Crosstalk
Avoidance Codes Based on Numeral Systems,” IEEE
TRANSACTIONS ON VERY LARGE SCALE INTEGRATION
(VLSI) SYSTEMS, April,2011.

[12] S. R. Sridhara, A. Ahmed and N. R. Shanbhag, "Area and
Energy-Efficient Crosstalk Avoidance Codes for On-Chip
Buses," in Computer Design: VLSI in Computers and
Processors, 2004.

[13] W.-W. Hsieh, P.-Y. Chen and C.-Y. Wang, "A Bus-Encoding
Scheme for Crosstalk Elimination in High-Performance
Processor Design," IEEE TRANSACTIONS ON COMPUTER-
AIDED DESIGN OF INTEGRATED CIRCUITS AND
SYSTEMS, vol. 26, no. 12, pp. 2222 - 2227, 2007.

[14] K. Ramesh and E. Srinivas, "FPGA Implementation of Codec
Design for Optimal,” in International Journal of Science and
Research (1JSR), February 2013.

[15] C. Duan, . K. Gulatit and S. P. Khatrit, "memory-based Cross-
talk Canceling CODECs for On-chip Buses," in Circuits and
Systems, 2006. ISCAS 2006. Proceedings. 2006 IEEE



