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(13:00~13:45) 2021 USA Best Paper
I Automotive High-Speed Interfaces: Future Challenges for System-
level HV-ESD Protection And First-Time Right Design]
OSergej Bub, Markus Mergens, Andreas Hardock, Steffen Holland,
Ayk Hilbrink (Nexperia Germany GmbH)

This paper describes future design challenges of discrete system-level ESD protection
(high-voltage, low-capacitance) of automotive high-speed data links such as multi-gigabit
ETHERNET and SERDES/videolinks. A special focus is put on an in-depth analysis and
accurate modeling of the complex ESD behavior of the Common Mode Choke (CMC).
Applied within a System Efficient ESD Design (SEED) simulation concept, this allows a
detailed understanding of its multifaceted interaction with modem vs. standard ESD
discrete components. As demonstrated for advanced data-link ESD protection
requirements, this approach can provide important system optimization steps thus
enabling frrst-time-right ESD-RF co-design.
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(14:25~15:10) [Challenges and opportunities of ESD diodes in advanced DTCO/STCO
scaling options. |
Wen-Chieh Chen (IMEC)

This talk gives an overview of electrostatic discharge (ESD) diodes in advanced CMOS
technologies. The challenges of ESD reliability in advanced scaling options which are
tailored for design-technology co-optimization (DTCO) and system-technology co-
optimization (STCO) are discussed. The process options are firstly introduced, such as the
impact of extremely thinned Si substrate, insertion of buried power rails, and active
backside with contacts and metal routings, followed by the comprehensive analysis of
various ESD diodes.
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[ Harmonization to/Justification for a Common Industry/Automotive
CDM Stress Procedure of Single Zap Per Pin Per Polarityl
EH Mz EZ7)(R8AN~—2 (#F) )

Charged device model (CDM) testing for non-automotive IC products has been harmonized
to single-zap (1-Zap) per pin per polarity in various worldwide standards. In contrast, the AEC
(automotive) Q100-011/101-005 CDM standard test procedure zap count has remained at
three times Zap (3-Zap). The recent advanced device pin count has significantly increased by
1000-2000+. This has made CDM test time unacceptably long, particularly for 3-Zap CDM
testing, resulting in CDM testing being the time-critical path for automotive IC qualification.
Discharge phenomena by 3-Zap under the same conditions as any IC pin should not happen if
a protected area (EPA) complies with ESD control (ESDC) standards such as ANSI/ESD-S20.20.
This indicates a breakdown of ESDC in the EPA. Six supplier companies worked together to
compare the CDM pass/fail voltage levels of 20 actual products. Due to overstressing, 3-Zap
CDM pass/fail results lowered from 50V to 300V compared to 1-Zap. Other technical data and
consideration results are shown. 3-Zap CDM stressing is causing unnecessary burdens (delay
and cost) in new IC qualification and automotive customer re-qualification of already non-
automotive qualified ICs. It is past time to reconsider and harmonize 1-Zap for appropriate
CDM conditions.
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(15:10~15:55)

2022 USA Best Paper

[ Advanced CDM Simulation Methodology for High-Speed Interface
Designl
Umair Ishfaq, Krzysztof Domanski, Susanne Heber, “Harald Gossner
(Intel Deutschland GmbH)

A Charged Device Model (CDM) simulation method has been demonstrated to predict
CDM fail current of receiving circuits with gate oxide connected to pad. This method
involves inclusion of 20ps rise time edge into the stimulus. It was shown previously that
this fast rise time component of the pulse can cause the gate oxide damage. The simulation
method is intended as a schematic-level tool during pre-silicon design phase to deliver CDM
ESD protection. Simulation results are verified by silicon results with qualification CDM test
on package and Transmission-Line-Pulse (TLP) measurements on wafer-level.

AZ8 (15:55~16:10)

(16:10~17:10)

[Systemlevel Stress of Connector Port Pins — Demand for Alignment in
Industryl
Harald Gossner (Intel Deutschland)

Recently Industry Council on ESD Target Levels has launched an industry wide survey
on systemlevel direct pin stress. While it was focused on IEC61000-4-2 pulse applied to
system port pins, it also asked for EOS-type stress scenarios. The results are presented
and are discussed in the light of targets both on systemlevel and IC level. An alignment on
the way of testing and the targets will benefit the whole industry and will remove the
ambiguity in this field existing today. The relation between systemlevel robustness and IC
level characterization including aspects of transient AMR will be highlighted in regard of IC
test methodology and modelling and its relevance for system design.
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