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Verification of Safe Operating Area (SOA) Constraints
in Analog Circuits

Udo Sobe, Karl-Heinz Rooch, Dietmar Mértl, Achim Graupner, André Lerch, Michael Pronath

Simulation of degradation effects of aging (e.g. negative bias temperature instability (NBTI), hot carrier
stress (HC)) have been a topic of research for nearly two decades. These reliability models and
corresponding simulation techniques are not yet widely available in current process development kits
(PDK) and design flows. In general, process documentation contains information about safe operating
areas (SOA) such as maximum current and voltage stress of the devices. The challenging lifetime
standards of today's circuits for automotive and industrial applications are in the range of about 10,000
hours and about 100,000 hours respectively. Therefore, to ensure such a lifetime for high voltage and
high temperature applications, the design development is using conservative techniques for design for
reliability (DfR), like safe operating areas (SOA). Such DfR methods have to be continuously available for
three circuit development phases: manual design, automated verication and tool supported optimization.
Here the support by the process development kits (PDK) of the FABs and their adaption to the design
flows by special departments inside a design center is important to make such methods and tools useful

for circuit development.
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corresponding SOA constraints. Vo (VomVo) <V, Founded in 1961, ZMD AG is a leading supplier of analog and mixed-signal integrated circuits (ICs) for automo-
de e R e tive, medical, and industrial applications. ZMD specializes in the design and marketing of high temperature, high
voltage and ultra low power application-specific integrated circuits (ASICs) and application-specific standard
products (ASSPs). Its advanced circuit-design expertise allow it to offer ICs with operating temperatures as high
) as +160°C, and voltages from as low as 0.85 V up to 40 V. Headquartered in Dresden, Germany, ZMD has 250
WiCkeD Features employees worldwide and serves customers from the company's offices in Melville, New York; Stuttgart,
Germany; London, England; Paris, France; Tokyo, Japan and Hsinchu City, Taiwan. ZMD has design centers in
o | Dresden, Stuttgart, Melville and Madison, Wisconsin. ZMD’s product portfolio demonstrates the company’s
WIC‘_(eD DFM DFY expertise in the four segments: automotive, medical, sensor signal-conditioning and standard analog & mixed-
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‘g =% {Nominaly S 'g signal process technologies with excellent service, a high level of responsiveness and first-class technical
no Deterministic Nominal Optimization | 11 -+ sup_port. These key elevment_s allow X-FAB to optim_ally_ manage the flow gf prc_)duc_t development and t_he supply
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Parallel Simulator Interface MunEDA provides leading EDA technology for analysis and optimization of yield and performance of analog,
mixed-signal and digital designs. MunEDA's products and consulting enable customers to reduce the design
Optimization Modules times of their circuits and to maximize robustness and yield. MunEDA’s solutions are in industrial use by leading
Analysis Modul semiconductor companies in the areas of communication, computer, memories, auto-motive, and consumer elec-
| Al tronics. WiCkeD is a comprehensive and powerful software tool for interactive, manual, semi- and fully automatic
__Interface Modules | analysis, sizing, design centering and yield optimization of analog and mixed signal circuits.
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