

iitm3.eps

























Y Y

Y Y



./eps/crosstalkmodel.eps

Aggressor

=g

Aggressor -
W___L \__

Victim



./eps/crosstalk.eps

Upper Ground Plane

W o~ =
<> YT S

Tl A HE

H1$ L

H2

Lower Ground Plane



./eps/bacpac.eps

oY
T
L

>O%T X
o
=2C



./eps/pattern.eps

& C=2 & C=1 --C=0 |

120

100

[+2]
(=]

Normalized Delay
(+1]
o

Y
(=]

)
(=]

o
|

Bus Length{mm)

8- Without Coupling -#-With Coupling |

120

100

o]
o

Normalized Delay
[+}]
o

Y
o

]
(=]

o
|

1 2 3 - 5 6 7 8 9 10
Bus Length{mm)


./eps/pattern_graph.eps
./eps/coupling.eps









./eps/shielding.eps

Sender

——>

Encoder

BUS

Decoder

——»

Receiver



./eps/bus_encoding.eps




























\ @ Address W Data \



./eps/CTVgraph.eps

H lanlg08y H
yaleT

]
[ 18p0oaq |

Data

[
[

HOOC@ 02Jalu|

L]
°
°

Data,

CIv

Encoder

Crosstalk Class

Analyzer

[ wET

lapusg



./eps/circuit.eps



















Address Bus

W 65nm \
xS

\ @ 90nm

Q
Data Bus

| @90nm m65nm |

A%
0 T T T T T T
N O un < o NN~ O

(%) uononpay Aeje

n,U [o0] © <t (aV] n,U
@ovco_ﬂ%omm%_mo

8

T
<t (qV]
— —



Address Bus

\ O090nm EB5nm

Data Bus

[*2]
o

| @90nm MW6E5nm |

(%)
g

Peak Power Reduction
N w B
o o o

-
o
!

o
|

) o . N P T s
P E F S g X &&Q






000

001 111
\

010 \

110

011 101

100





















Encoder

b—d
Cc

Decoder

"
.

0,—0O
O,
















Line2

Linel










45nm

Delay Reduction(%)

20
18
16
14
12
10

8

6

1.5 R(kOhm)

65nm

Delay Reduction(%)

P .
ONRDOOONRO0




90nm

Delay Reduction(%)

20

Delay Reduction

60 T T T T T T T T
90nm ——
65nm -
50 - 45nm X* """ A
e
q>') 40 I~ e * N
E gt = — -
© I
) L
[ _—
IS e
i,_-; 20 + _— — B
)
o
10 R
0 1 1 1 1 1 1 1 1
6 7 8 9 10 11 12 13 14 15

Bus Length
























	1 Introduction and Motivation
	1.1 Introduction
	1.2 Interconnect Delay
	1.3 Crosstalk Analysis
	1.4 Effects of Crosstalk

	2 Previous Work
	2.1 Routing Strategies
	2.2 Skewing of Signals
	2.3 Bus Interleaving
	2.4 Precharging
	2.5 Use of Repeaters
	2.6 Shielding
	2.7 Encoding

	3 Analytical Models for Delay and Energy Consumption
	3.1 Delay and Energy Function
	3.2 Classification of Transition Patterns

	4 Bus Encoding using Temporal Redundancy
	4.1 Concept
	4.2 Correctness of the approach

	5 Temporal Crosstalk Shielding Encoding Scheme
	5.1 Encoding Scheme
	5.1.1 Determining Encoding Parameters
	5.1.2 (n,3,4)-Encoding
	5.1.3 Use of Temporal Shielding

	5.2 Data Transmission Mechanism
	5.2.1 Sender Side
	5.2.2 Receiver Side

	5.3 Experimental Validation and Results
	5.3.1 Synthesis of Encoder and Decoder
	5.3.2 Delay Analysis
	5.3.3 Peak-Power Analysis

	5.4 Summary

	6 Crosstalk Preventing Codes based Temporal Encoding
	6.1 Related Work
	6.2 Our work
	6.2.1 Encoding Scheme
	6.2.2 Determining Encoding Parameters
	6.2.3 Correctness of the Approach
	6.2.4 (n,3,4,1)-Encoding

	6.3 Experimental Validation and Results
	6.3.1 Synthesis of Encoder-Decoder
	6.3.2 Delay Analysis
	6.3.3 Peak-Power Analysis

	6.4 Spice Modeling of the Bus
	6.5 Summary

	7 Conclusions and Scope of Future Work
	7.1 Summary
	7.2 Future Work

	A Useful Tables 
	A.1 Analytical Models
	A.2 TCS encoding


