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Abstract

The proper function of the integrated circuit (IC) in an inhibiting electromagnetic environment has always been a serious
concern throughout the decades of revolution in the world of electronics, from disjunct devices to today's integrated circuit
technology, where billions of transistors are combined on a single chip. The automotive industry and smart vehicles in
particular, are confronting design issues such as being prone to electromagnetic interference (EMI). Electronic control
devices calculate incorrect outputs because of EMI and sensors give misleading values which can prove fatal in case of
automotives. In this paper, the authors have non exhaustively tried to review research work concerned with the investigation
of EMI in ICs and prediction of this EMI using various modelling methodologies and measurement setups. © 2022 Institute
of Advanced Engineering and Science. All rights reserved.

Author Keywords
Electromagnetic compatibility; Electromagnetic interference; Integrated circuits; Modelling

References
« Shamsi, K., Li, M., Meade, T., Zhao, Z., Pan, D. Z., Jin, Y.
AppSAT: Approximately deobfuscating integrated circuits
(2017) Proc. 2017 IEEE Int. Symp. Hardw. Oriented Secur. Trust. HOST 2017, pp. 95-
100.
Jun

+ Richelli, A., Colalongo, L., Kovacs-Vajna, Z. M.
Analog ICs for Automotive under EMI Attack
(2019) 2019 AEIT Int. Annu. Conf. AEIT 2019,
Sep

+« Chung, D. D. L.
Materials for electromagnetic interference shielding
(2020) Mater. Chem. Phys, 255, p. 123587 .
Nov

« Khadse, C. B., Chaudhari, M. A., Borghate, V. B.
Electromagnetic Compatibility Estimator Using Scaled Conjugate Gradient
Backpropagation Based Artificial Neural Network
(2017) IEEE Trans. Ind. Informatics, 13 (3), pp. 1036-1045.
Jun

« Tsukioka, A.
Simulation techniques for EMC compliant design of automotive IC Chips and
modules
(2017) 2017 Int. Symp. Electromagn. Compat. - EMC Eur. 2017, EMC Eur,
Nov. 2017

« Han, Q., Lei, J., Zeng, L., Tang, Y., Liu, J., Chen, L.
EMC Test for Connected Vehicles and Communication Terminals

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1612556355&eid=2-s2.0-85124646488&sort=&clickedL... 1/7



3/8/23, 9:34 AM Scopus - Print Document

(2018) IEEE Intell. Veh. Symp. Proc, 2018, pp. 55-60.
June, Oct

« Hubing, T. H.
Autonomous Vehicles Will Transform the Field of Automotive EMC
(2018) 2018 IEEE Symp. Electromagn. Compat. Signal Integr. Power Integrity, EMC, SI Pl
2018,
Oct

« Afewerki, H., Lautensack, C., Bottcher, N., Kallfass, I.
Design Approach and Analysis of a MOSFET with Monolithic Integrated EMI
Snubber for Low Voltage Automotive Applications
(2017) 2017 International Symposium on Electromagnetic Compatibility - EMC EUROPE
2017, EMC Europe 2017,
Nov

+« Kim, Y. S., Lee, H., Soo Lee, H., Jin Choi, B.
Verification of EMI Limit by Means of a Receiver Sensitivity Through Interference in
Case of Occurring from Vehicle Electric Parts in the ITS Frequency Band (5.86-5.93
GHz)
(2018) IEEE International Symposium on Electromagnetic Compatibility, 2018, pp. 57-59.
Oct. August

+« Qu, Y, Shu, W, Chang, J. S.
A Low-EMI, High-Reliability PWM-Based Dual-Phase LED Driver for Automotive
Lighting
(2018) IEEE J. Emerg. Sel. Top. Power Electron, 6 (3), pp. 1179-1189.
Sep

« Pissoort, D., Degraeve, A., Armstrong, K.
EMI Risk Management: A necessity for safe and reliable electronic systems!
(2016) 5th IEEE Int. Conf. Consum. Electron. - Berlin, ICCE-Berlin 2015, pp. 208-210.
Jan

« Amaducci, A.
Design of a wide bandwidth active filter for common mode EMI suppression in
automotive systems
(2017) IEEE International Symposium on Electromagnetic Compatibility, pp. 612-618.
Oct

« Braglia, G., Barmada, S., Duffy, A.
Simulations and experiments for EMC compliance in automotive environment
(2016) 2016 IEEE/ACES Int. Conf. Wirel. Inf. Technol. ICWITS 2016 Syst. Appl. Comput.
Electromagn. ACES 2016 - Proc,
May

+« Matsushima, S., Matsushima, T., Hisakado, T., Wada, O.
Trends of EMC standards for automotive network devices and communication
quality of ethernet in relation to parameters of pulse disturbances
(2018) IEEE Electromagn. Compat. Mag, 7 (1), pp. 46-50.
Jan

« Baba, T., Che Mustapha, N. A., Hasbullah, N. F.
Driving Ethically towards an Autonomous Future
(2021) Proceedings of the 4th International Conference on Engineering Professional
Ethics and Education 2021 (ICEPEE 21) Redesigning Teaching and Learning towards
Sustainable Education 22-23 JUNE 2021 KUALA LUMPUR, pp. 9-14.
MALAYSIA

« Yamaguchi, M., Fan, P, Tanaka, S., Muroga, S., Nagata, M.
Analysis of intra-chip degital noise coupling path in fully LTE compliant RF receiver

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1612556355&eid=2-s2.0-85124646488&sort=&clickedL... 2/7



3/8/23, 9:34 AM Scopus - Print Document

test chip
(2015) IEEE Int. Symp. Electromagn. Compat, 2015, pp. 1007-1011.
Septmber, Sep

« Wang, J., Xu, C., Zhong, S., Bai, S., Lee, J. J., Kim, D. H.
Differential Via Designs for Crosstalk Reduction in High-Speed PCBs
(2020) 2020 IEEE Int. Symp. Electromagn. Compat. Signal/Power Integrity, EMCSI
2020, pp. 145-149.
Jul

« Zhang, H. C., Cui, T. J., Zhang, Q., Fan, Y., Fu, X.
Breaking the Challenge of Signal Integrity Using Time-Domain Spoof Surface
Plasmon Polaritons
(2015) ACS Photonics, 2 (9), pp. 1333-1340.
Aug

+« Kim, S., Kim, Y., Cho, K., Song, J., Kim, J.
Design and Measurement of a Novel On-Interposer Active Power Distribution
Network for Efficient Simultaneous Switching Noise Suppression in 2.5-D/3-D IC
(2019) IEEE Trans. Components, Packag. Manuf. Technol, 9 (2), pp. 317-328.
Feb

« Junping, C.
Electromagnetic susceptibility analysis of FPGA based on conducted coupling of
power supply network
(2019) High Power Laser Part. Beams, 31, p. 023202.
02, Feb. 2019

« Yao, J., Li, Y., Wang, S., Huang, X., Lyu, X.
Modeling and Reduction of Radiated EMI in a GaN IC-Based Active Clamp Flyback
Adapter
(2021) IEEE Trans. Power Electron, 36 (5), pp. 5440-5449.
May

« Fiori, F.
EMI susceptibility: The achilles heel of smart power ICs
(2015) IEEE Electromagn. Compat. Mag, 4 (2), pp. 101-105.
Apr

« Redoute, J. M., Richelli, A.
A methodological approach to EMI resistant analog integrated circuit design
(2015) IEEE Electromagn. Compat. Mag, 4 (2), pp- 92-100.
Apr

« Sicard, E.
Recent advances in electromagnetic compatibility of 3D-ICS - Part Il
(2016) IEEE Electromagn. Compat. Mag, 5 (1), pp. 65-74.
Jan

+« CISPR 25:2016 | IEC Webstore | electromagnetic compatibility, EMC, smart city,
transportation, mobility,
(accessed Sep. 08, 2021)

« Road vehicles - Component test methods for electrical disturbances from narrowband
radiated electromagnetic energy - Part 2: Absorber-lined shielded enclosure,
ISO 11452-2:2004(en), (accessed Sep. 08, 2021)

+ Yang, Z.
IBIS summit holds first meeting at IEEE EMC+SIPl symposium
(2020) IEEE Electromagn. Compat. Mag, 9 (3), pp. 107-110.
Jul

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1612556355&eid=2-s2.0-85124646488&sort=&clickedL... 3/7



3/8/23, 9:34 AM Scopus - Print Document

« Ghfiri, C., Boyer, A., Durier, A., Ben Dhia, S.
A New Methodology to Build the Internal Activity Block of ICEM-CE for Complex
Integrated Circuits
(2018) IEEE Trans. Electromagn. Compat, 60 (5), pp. 1500-1509.
Oct

+ IEC TR 62014-3:2002 | IEC Webstore,
(accessed Sep. 08, 2021)

+« IEC TS 62404:2007 | IEC Webstore,
(accessed Sep. 08, 2021)

« Dghais, W., Alam, M.
IBIS and Mpilog Modelling Frameworks for Signal Integrity Simulation
(2018) Lect. Notes Networks Syst, 29, pp. 15-44.

« Serpaud, S., Ghfiri, C., Boyer, A., Durier, A.
Proposal for combined conducted and radiated emission modelling for Integrated
Circuit
Proc. 2017 11th Int. Work. Electromagn. Compat. Integr. Circuits, EMCCompo
2017, 2017, pp. 172-177.
Jul

« Hao, X,, Xie, S., Chen, Z.
A Parametric Conducted Emission Modeling Method of a Switching Model Power
Supply (SMPS) Chip by a Developed Vector Fitting Algorithm
(2019) Electron, 8 (7), p. 725.
Jun. 2019

« Fang, W.
Extracting the Electromagnetic Radiated Emission Source of an Integrated Circuit
by Rotating the Test Board in a TEM Cell Measurement
(2019) IEEE Trans. Electromagn. Compat, 61 (3), pp. 833-841.
Jun

« Bauer, S., Biro, O., Koczka, G., Gleinser, A., Winkler, G., Deutschmann, B.
Time domain FEM computational approach for calibration of surface scan method
(2018) 2018 IEEE Int. Symp. Electromagn. Compat. 2018 IEEE Asia-Pacific Symp.
Electromagn. Compat. EMC/APEMC 2018, pp. 866-871.
Jun

« Aiello, O., Crovetti, P.
Characterization of the Susceptibility to EMI of a BMS IC for Electric Vehicles by
Direct Power and Bulk Current Injection
(2021) IEEE Lett. Electromagn. Compat. Pract. Appl, 3 (3), pp. 101-107.
Jun

« Rotigni, M., Merlo, M., Cordoni, M., Colombo, P., Liberali, V.
Conducted emissions in a 40 nm CMOS test chip: The role of the ESD protections
(2017) Proc. 2017 11th Int. Work. Electromagn. Compat. Integr. Circuits,
EMCCompo, 2017, pp. 156-161.
Jul

+ Krolak, D., Plojhar, J., Horsky, P.
An Automotive Low-Power EMC Robust Brokaw Bandgap Voltage Reference
(2020) IEEE Trans. Electromagn. Compat, 62 (5), pp. 2277-2284.
Oct

+ Munic, N., Stevanovic, M. N., Djordjevic, A., Kovacevic, A.
Evaluation of radiating-source parameters by measurements in Faraday cages and

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1612556355&eid=2-s2.0-85124646488&sort=&clickedL... 4/7



3/8/23, 9:34 AM Scopus - Print Document

sparse processing
(2017) Measurement, 104, pp. 105-116.
Jul

« Yan, Z.,, Wang, J., Zhang, W., Wang, Y., Fan, J.
A Simple Miniature Ultrawideband Magnetic Field Probe Design for Magnetic Near-
Field Measurements
(2016) IEEE Trans. Antennas Propag, 64 (12), pp. 5459-5465.
Dec

« Trabelsi, O., Sauvage, L., Danger, J. L.
Characterization at logical level of magnetic injection probes
(2019) 2019 Jt. Int. Symp. Electromagn. Compat. Sapporo Asia-Pacific Int. Symp.
Electromagn. Compat. EMC Sapporo/APEMC 2019, pp. 625-628.
Jun

« Mathur, P, Raman, S.
Electromagnetic Interference (EMI): Measurement and Reduction Techniques
Progress and Challenges in Developing Electromagnetic Interference Materials
Electromagnetic Interference (EMI): Measurement and Reduction Techniques
(2020) Artic. J. Electron. Mater,

« Capriglione, D., Chiariello, A. G., Maffucci, A.
Accurate Models for Evaluating the Direct Conducted and Radiated Emissions from
Integrated Circuits
(2018) Appl. Sci, 8 (4), p. 477.
Mar. 2018

« Nayak, B. P.,, Ramesh, S., Rajeev, S., Devi, A., Tsuda, T., Gope, D.
Model-Based System-Level EMI/EMC Simulation for BCl Pass-Fail Prediction | IEEE
Journals & Magazine | IEEE Xplore
(2020) IEEE Lett. Electromagn. Compat. Pract. Appl, 2 (2), pp. 28-33.
Mar

« Zhang, Y., Yan, Z., Wang, J., Liu, W., Ning, Z., Min, Z.
The Research of Bulk Current Injection Probe Used for ICs Electromagnetic
Immunity Measurement
(2019) EMC COMPO 2019 - 2019 12th Int. Work. Electromagn. Compat. Integr.
Circuits, pp. 135-137.
Oct

« Perotti, M., Fiori, F.
A test structure for the EMC characterization of small integrated circuits
(2018) IEEE Trans. Instrum. Meas, 67 (6), pp. 1461-1469.
Jun

+« Hwang, J., Jung, W., Kim, S.
Coupling analysis and equivalent circuit model of the IC stripline method
(2015) 2015 Asia-Pacific Int. Symp. Electromagn. Compat. APEMC 2015, pp. 650-653.
Aug

« Kang, H., Jung, W., Kim, K., Park, H. H., Kim, S.
Equivalent circuit model of the IC-Stripline coupling to IC package
(2014) 2014 18th IEEE Work. Signal Power Integrity, SPI 2014 - Proc,

+« Heuvelman, W.
Simulation Methodology of Radiated Emission for IC Stripline Measurements
(2018) IEEE Int. Symp. Electromagn. Compat, 2018, pp. 366-370.
August, Oct

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1612556355&eid=2-s2.0-85124646488&sort=&clickedL... 5/7



3/8/23, 9:34 AM Scopus - Print Document
« Sangwan, V., Kapoor, D., Tan, C. M., Lin, C. H., Chiu, H. C.
High-frequency electromagnetic simulation and optimization for GaN-HEMT power
amplifier IC
(2019) IEEE Trans. Electromagn. Compat, 61 (2), pp. 564-571.
Apr

« Fiori, F., Perotti, M.
On the use of the IC stripline to evaluate the susceptibility to EMI of small integrated
circuits
(2016) IEEE Int. Symp. Electromagn. Compat, 2016, pp. 306-309.
November, Nov

« Leveugle, C., Weyl, T.
Implementation methodology of industrial and automotive ESD, EFT and surge
generator models which predict EMC robustness on ICs and systems
(2017) Electr. Overstress/Electrostatic Disch. Symp. Proc,
Oct

« Steinecke, T., Unger, M., Scheier, S., Frei, S., Bacmaga, J., Baric, A.
System-ESD validation of a microcontroller with external RC-filter
(2013) EMC COMPO 2013 Proc. - 9th Int. Work. Electromagn. Compat. Integr.
Circuits, pp. 196-201.

« Kale, S., Kondekar, P. N.
Impact of underlap channel and body thickness on the performance of DG-MOSFET
with Si3N4 spacer
(2014) 2014 IEEE Int. Conf. Electron Devices Solid-State Circuits, EDSSC 2014,
Mar

« Fiori, F., Aimonetto, M. B.
Measurement of the susceptibility to EMI of ICs with two-tone interference
(2018) 2018 IEEE Int. Symp. Electromagn. Compat. 2018 IEEE Asia-Pacific Symp.
Electromagn. Compat. EMC/APEMC 2018, pp. 292-296.
Jun

« Yang, L., Wang, S., Zhao, H., Zhi, Y.
Prediction and analysis of EMI spectrum based on the operating principle of EMC
spectrum analyzers
(2020) IEEE Trans. Power Electron, 35 (1), pp. 263-275.
Jan

« Chen, X,, Chen, W., Yang, X., Ren, Y., Qiao, L.
Common-Mode EMI Mathematical Modeling Based on Inductive Coupling Theory in
a Power Module with Parallel-Connected SiC MOSFETs
(2021) IEEE Trans. Power Electron, 36 (6), pp. 6644-6661.
Jun

« Boyapati, S., Redoute, J. M., Shojaei Baghini, M.
Design of A Novel Highly EMI-immune CMOS Miller OpAmp Considering Channel
Length Modulation
(2017) IEEE Trans. Circuits Syst. | Regul. Pap, 64 (10), pp. 2679-2690.
Oct

« Jin, S., Zhang, Y., Zhou, Y., Bai, Y., Yu, X., Fan, J.
Conducted-emission modeling for a high-speed ECL clock buffer
(2014) IEEE Int. Symp. Electromagn. Compat, 2014, pp. 594-599.
September September, Sep

« Baba, T., Che Mustapha, N. A., Hasbullah, N. F.
Noise Sources Extraction for Conducted Emission Modeling of IC s using IBIS
Models

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1612556355&eid=2-s2.0-85124646488&sort=&clickedL... 6/7



3/8/23, 9:34 AM Scopus - Print Document

(2021) 2021 8th International Conference on Computer and Communication Engineering
(ICCCE), pp. 299-303.
Jul

« Baba, T., Mustapha, N. A. C., Hasbullah, N. F.
Signal Integrity Analysis and Noise Source extraction of Integrated Circuits using
IBIS Models
(2021) 2021 IEEE Reg. Symp. Micro Nanoelectron, pp. 80-83.
Aug

« Song, T., Liu, C., Peng, Y., Lim, S. K.
Full-Chip Signal Integrity Analysis and Optimization of 3-D ICs
(2016) IEEE Trans. Very Large Scale Integr. Syst, 24 (5), pp. 1636-1648.
May

« Bashkirov, A. V., Ostroumoy, I. V., Glotov, V. V., Glotova, T. S., Panychey, S. N.,
Beletskaya, S. .
Mathematical Model for Analysis of near and Far Field Characteristics based on
Equivalent Transformation
(2020) 2020 Int. Multi-Conference Ind. Eng. Mod. Technol. FarEastCon 2020,
Oct

Correspondence Address
Baba T.; Department of Electrical and Computer Engineering, Jalan Gombak, Malaysia; email:
mehrajudinbaba5@gmail.com

Publisher: Institute of Advanced Engineering and Science

ISSN: 25024752

Language of Original Document: English

Abbreviated Source Title: Indones. J. Electrical Eng. Comput. Sci.
2-s2.0-85124646488

Document Type: Review

Publication Stage: Final

Source: Scopus

ELSEVI ER Copyright © 2023 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V. G _RELX Group™

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1612556355&eid=2-s2.0-85124646488&sort=&clickedL... 7/7



