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A Study on the EMC Characteristics of Bare PCB for Reliability
of High-Multilayer PCB
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ABSTRACT

In the case of high-speed data transmission on high multilayer boards, signal coherence is a problem, especially

due to the via hole, and a solution to improve return loss or insertion loss by applying a back drill to the via hole is

being proposed. In this paper, Near-Field Electromagnetic measurements were made on a high multilayer board to

determine how the presence or absence of back drill affects signal consistency. For this purpose, we used a signal

generator, spectrum analyzer, and EMC scanner on a test board to determine if it is possible to distinguish between

areas with and without back drill in the via holes of the stubs on the board. Also, we analyzed the measured value of

S11, S21 and EMC etc. for how much it improves the signal attenuation of the stub with back drill. Through this, we

knew that less electromagnetic waves are generated the stub via with back drill. At future research, we will analyze

how much it improves the signal loss and electromagnetic waves due to the depth of back drill.
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Table 1. Test Coupon PCB property

The unused part of the via
Fig. 1. Via Stub in PCB.
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Fig. 2. Via Stub in PCB (back drilled).
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Table 2. Test Coupon PCB Material

E34 - TYPE 1 (A : 185HR) B - TYPE 2 (B : I-TERA)

= METYPE | METE DK DF = METYPE | METE DK OF

ezl PREPREG | 0.090T*1 396 | 00201 Leal PREPREG | 0.0507°2 328 | 00024
2La3L CORE 0.100T[H/H) [ 403 | 00194 2Le:3L CORE 0100T(H/H) | 353 | 00028
3L—dL PREFREG | 0.100T*1 403 | 00134 3L—dL FREFREG | 012071 335 | 00028
4LosL | CORE 0400T(H/H) [ 4.03 | D.o194 4LoSL | CORE 01007(H/H) | 353 | 0.0028
SL-6L PREPREG | 0.100T*1 403 | 00134 5Le+6L PREPREG | 0.120T"1 335 | 00028
BLoTL | CORE 0100T(H/H) [ 203 [ 00194 6Le7L | CORE 01007T(H/H) | 353 | 00028
TL-8L PREPREG | 0.100T*1 403 | 00194 TL-8L PREPREG | 0.120T*1 336 | 0.0028
sLosl | CORE 0100T(H/MH) [ 403 | 0.o19a 8LoSL | CORE 0100T(H/H) | 353 | 0.0028
9L<10L | PREPREG | 0.100T*1 403 [ 00194 SLe+10L PREPREG | 0.120T"1 336 | 00028
10L~11L | CORE 0.100T(H/H) [ 403 [ D.0134 10L-11L | CORE 0.100T(H/H) | 353 | 0.0028
11Le12L | PREPREG | 0.100T*1 403 | 00134 11L++12L | PREPREG | 0.120T*1 336 | 0.0028
12L=13L | CORE 0100T(H/H) | 403 | 00194 12L-13L | CORE 0100T(H/H) | 353 | 00028
13Lo14L | PREPREG | 0100771 403 | 00194 13L74L | PREPREG | 0120771 336 | 00028
14L-+15L | CORE 0.100T(H/H) | 403 | 0.0194 14L-15L | CORE 0.100T(H/H) | 253 | 0.0028
15L-16L | PREPREG | 0.100T#1 403 | 00194 15L16L | PREPREG | 01207*1 336 | 00028
16L~17L | CORE 0.100T(H/H) | 403 | 00194 16L=17L | CORE C100T(H/H) | 353 | 0.0028
17L18L | PREPREG | 0.090T*1 396 | 00201 17L18L | PREPREG | 0.050T°2 328 | 00024
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Fig. 3. Test Coupon PCB Design.
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Fig. 5. Signal Loss Measurement using Spectrum Analyzer
& Signal Generator.
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3.1 S11, S21 Parameter
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(b)
Fig. 7. Measurement S21 parameter of (a) PCB line without
Back drill and (b) PCB line with Back drill.
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(b)
Fig. 8. Measuring attenuation at the output of (a) PCB line
without Back drill and (b) PCB line with Back drill.
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Fig. 9. Measuring the EMC signals from via stub of (a) PCB
line without Back drill (b) PCB line with Back drill.
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