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A Study of CMOS Latch-Up by Layout Dependence
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ABSTRACT
This paper deals with a detailed analysis of CMOS latch-up dependancies on the layout and geo-

metrical demensions on the mask using same materials and same processes. For this purpose, six
different layout models depending upon the N* /P¥ spacing and three different guard ring models
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have been designed, fabricated, and tested. As a result, common emitter current gain, shunt resist-
ance, and holding current versus N* /P* spacing have been measured and analyzed experimen-
tally. Also the fact that guard ring is effective in reducing the latchup possibility has been verified

through this study.
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type a(u) b(u) B B Rs Rw Vi In In**  delta fu-fo

L1 8.0 1.0 128 252 517 212 15.8 6.3 7.5 1.7 32.2
L2 6.0 1.0 1.44 25.1 491 212 15.1 6.0 7.3 1.8 36.0
L3 4.5 1.0 1.57 24.8 471 212 14.9 5.9 7.1 1.7 39.0
L4 3.5 L0 1.74 24.5 457 212 14.1 5.8 7.0 1.7 42.6
L5 6.0 2.0 1.46 23.6 491 219 16.1 6.0 7.1 1.7 34.3
Lé 6.0 0.0 1.46 26.0 491 206 12.3 6.0 7.4 1.6 37.9
L7 10* 1* 0.73 276 544 212 14.0 8.5 9.6 1.6 20.1
L8 10* 1 0.73 27.9 544 212 13.3 8.5 9.7 1.7 20.3
L9 10 1* 0.72 27.6 544 212 14.7 8.5 9.7 1.7 19.7
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