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ABSTRACT
Purpose of this study is to examine crosstalk reduction technigques for multi-conductor interconnects on silicon substrate. Modern 1C
design is more complicate than PCB design. Because there are many interconnections in a small chip area and interconnections
generate crosstalk easier for each other. In addition, the lossy nature of silicon substrate makes the crosstalk worse. In recent years,
many attentions have been given to the problem of crosstalk of interconnects on silicon substrate. Because the trend towards a higher
integrated circuit density and faster signal will cause serious coupling. The crosstalk or coupling is a serious problem for
performance. In order to improve the problem, we establish several techniques. In this paper, the crosstalk reduction techniques are
investigated by varying the doping concentration of substrate, modifying the distance between interconnects, adding a guard ring
between interconnects, and using three shielding methods, groove, package. On the basis of the results and discussion, the
performance of the crosstalk reduction techniques can be shown.

Keywords : crosstalk

Table of Contents
OO0 O0O0O0OO e, 11210000 e, 1120000 e 113000
O e 20 0000000000000 .. 32100 e, 3220000000
O e 3221YeeO OO OO e 322200000000 . 522300000000 .. 6
22400000000 . 92250000000000...... 12226 000000000 v 132300
O e 1423100000000000... 142320000000000000.... 1623300000
ooooodo.... 17234000000 . 18235000000000 .. 20240000
O e 21241000000 i, 212420000000 i 222430000000
O e 232440000000 i 24245000000000 ... 600000000000 0ODOODOO
D000000000 OO eevieeiieeieeereeeeeeees 313100 e, 313200000 e, 313.3
goolicoooolicooood......... 3234000000000 . 43500000000 i 353.6
OOO(uardringd OO0 OO ... 363.700000000000.... 3738000000000 i, 390
D000000000000000000000000 OO eiieieveeieeeeieieeieieeeeeeeenas 504100 e, 50 4.2
O0000000 .. 50421 00000000000000000 O eeevieveeeeieeeeeneas 504220000000
O000000000 O .eeveevreeeeeeereene, 534300000000 .. 544310000000000000
0..5443200000000000000..55000000 e, 63000
L e 65
REFERENCES

[1] D. K. Su, et. al. “ Experimental results and modeling techniques for substrate noise in mixed-signal integrated circuits” , IEEE JSSC, pp.
420-430, 1993.00

[2] T. Blalack, J. Lau, F. J. R. Clement, and B. A. Wooley, “ Experimental results and modeling of noise coupling in a lightly doped substrate” ,
IEEE International Electron Devices Meeting, San Francisco, pp. 623-626, 1996.00

[3] Chih-Yao Huang, Ming-Jer Chen, Jeng-Kuo Jeng, Ching-Yuan Wu, “ Low-temperature characteristics of well-type guard rings in epitaxial
CMOS” , IEEE Transactions on, pp. 2249-2260, 1996.01

[4] Z. Zhang, et. al. “ Interference issues in silicon RFIC design” , IEEE Radio Frequency Integrated Circuits Symposium, pp. 119-122, 1998.01
[5] N. Gupta, L. Shafai, “ Grooved suspended microstrip line” , IEEE Antennas and Propagation Society International Symposium, pp. 1468
—1471,1998.00

[6] Ling Xie, D. Pinjala, K. Sudharsanam et. al. “ Optimization of thermal management techniques for low cost optoelectronic packages” , IEEE
Electronics Packaging Technology Conference, pp. 375 —379, 2002.00



[7] MATTHEW N. O. SADIKU, “ Numerical Techniques in Electromagnetics” .0

[8] A. Taflove, © Computational Electrodynamics The Finite-Difference Time-Domain Method” , 1995 [9] R. F. Harrington, “ Field
Computation by Moment Methods” , 1968.00

[10] J. N. Reddy, “ An Introduction to the Finite Element Method” , 1984 [11] G. Mur, “ Absorbing boundary conditions for the finite-different
approximation of the time-domain electromagnetic-field equation” , IEEE Trans. Electromagnetic Compat, pp. 377-382, 1981.00

[12] R. L. Higdon, “ Absorbing Boundary Conditions for Difference approximations to the Multi-Dimensional Wave Equation” , Mathematics of
Computation, pp. 437-459, 1986.00

[13] J. —P. Berenger, “ A Perfectly Matched Layer for the Absorption of Electromagnetics Waves” , Journal of Computational Phtsics, pp.
185-200, 1994.00

[14] Z. S. Sackes, D. M. kingsland, R. Lee, and J-F. Lee, “ A perfectly Matched Anisotropic Absorber for Use an Absorbing Boundary Condition
", IEEE Trans. Antennas Propagation, pp. 1460-1463, 1995 [15] R. F. Harrington, “ Time-harmonic Electromagnetic Fields” , 1961.00

[16] L. Lewin, “ On the Restricted Validity of Point-Matching Techniques” , IEEE Microwave Theory and Techniques, pp. 1041-1047, 1970
[17] C. Cane, M. Lozano, et. al, “ Latch-up characterization using novel test structures and instruments” , IEEE Transactions on, pp. 199-205,
1991.



