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AN1225: Understanding Absolute
Maximum Rating and Electrical Overstress

Failure in ISODrivers

This application note demystifies Absolute Maximum Rating
(AMR) and Electrical Over-Stress (EOS) and describes the differ-
ence between Maximum Operating Condition (MOC) voltage and
absolute maximum voltage on VDD. It also addresses the failure
mode when an EOS violation voltage event occurs on VDD.

In the JEDEC JEP147 standard, EOS is defined as, “An electrical device suffers an
electrical overstress event when a maximum limit for either the voltage across, the
current through, or power dissipated in the device is exceeded and causes immediate
damage or malfunction, or latent damage resulting in an unpredictable reduction of its
lifetime” as illustrated below.
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The graphical depiction shown in the above figure clearly interprets the difference
between AMR and MOC. The safe operating area under MOC is the robust operation
region in which the device is designed to operate properly. Beyond the AMR is the
region of EOS with either latent or immediate damage as a result of exceeding AMR.
Between MOC and the AMR is the restriction region in which the device is not guaran-
teed to function as specified and may degrade lifetime reliability.

KEY POINTS

* An EOS event is defined as an
exceedance of a specified AMR.

* |SODriver has its own specified AMR
table; designers must be careful to avoid
any violations.

* The specified AMR does not mean the
MOC under which the device can operate;
designers must be aware of the difference
and keep the device operating within
recommended operating conditions.
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AN1225: Understanding Absolute Maximum Rating and Electrical Overstress Failure in ISODrivers * Si823x Family
1. Si823x Family
In regard to the Si823x family, the MOC is specified as a “Max” parameter in Table 1.1, and the AMR is specified in Table 1.2.

Table 1.1. Electrical Characteristics (Recommended Operation)

Parameter Symbol Test Condition Min Typ Max Unit
Si8230/1/2/3/4/5 4.5 — 5.5 Vv
Input-side Power Supply Voltage VDDI
Si8237/8 2.7 — 5.5 \%
. Voltage between VDDA and 6.5
Driver Supply Voltage VDDA, VDDB GNDA. and VDDB and GNDB — 24 \%

Table 1.2. Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Input-side Supply Voltage VDDI -0.6 6 V
Driver-side Supply Voltage VDDA, VDDB -0.6 30 \%

Operating Si823x with VDDA/VDDB from 24 to 30 V can degrade the product’s lifetime if subjected to such voltages. The extent of the
product’s degradation in this region is not completely predictable.

Operating Si823x with VDDA/VDDB greater than 30 V is an EOS event which can further impact lifetime reliability, can cause latent
product damage, or even immediate, catastrophic damage. For example, at these voltage extremes, a protective ESD clamp on the
product can engage. If enough current is allowed to flow through the clamp for a sufficient duration, the ESD clamp can be permanently
damaged. A common signature of this EOS event is a low impedance path between VDDA/VDDB and GNDA/GNDB.

References
« JEDEC, JEP174 Understanding Electrical Overstress — EOS, September 2016
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