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Abstract

The ISL70003SEH and ISL70003ASEH devices in the course of production are exposed to a High Temperature Operating Life (HTOL) of
180hrs at +135°C as part of production screening focused on voltage stress infant failures at temperature. This HTOL stress however,
does not include a typical high power operational condition where the IC is subjected to both high voltage and high current. This
technical brief will demonstrate that the ISL70003ASEH output power structure is robust to power excesses beyond that of nominal
operating conditions.
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High Power ISL70003ASEH High Temperature
Operating Life (HTOL) and Overcurrent Abuse

Introduction

Three ISL70003SEH devices (having the identical power output
structure to the ISL70003ASEH) were subjected to a high power
HTOL for 2500hrs at Ty = +100°C (T; estimated to be ~+160°C)
each with an input voltage of 13V, an output voltage of 3.3V at an
output current of 11A and a switching frequency of 500kHz on
the ISL70003SEHEV1Z evaluation platform. This condition
produces a time averaged DC power level in the upper FET of
0.94W and in the lower FET of 1.91W. The purpose of this stress
test was to monitor for any resulting deleterious effects on device
performance, particularly efficiency.

Figure 1 displays the efficiency curves for the 2 devices having
both pre and post 2500hr high power HTOL stress. There is
minimal over HTOL time difference between the 2 parts shown.
The 3rd part (12) did not have a paired pre HTOL curve to display.
The pre data was taken to 10A the post data was taken to 11A.
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FIGURE 1. PRE AND POST HIGH POWER HTOL EFFICIENCY CURVES
FOR 12V;y AND 3.3Vgyr

Derating Current Capability

Most space programs issue specific design derating guidelines
for parts, but these guidelines take the pedigree of the part into
account. For instance, a device built to MIL-PRF-38535, such as
the ISL70003ASEH, is already heavily derated from a current
density standpoint by the vendor.
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Figure 2 shows the maximum average output current of the
ISL70003ASEH with respect to junction temperature. These plots
take into account the worst-case current share mismatch in the
power blocks and the current density requirement of
MIL-PRF-38535 (< 2 x 10° A/cm?). The plot clearly shows that
the ISL70003ASEH can handle 7A at +150°C from a worst-case
current density standpoint, whereas the device is rated to a
maximum of 6A.

In the high power operational 2500hr test the devices junction
temperatures were ~+160 °C with an 11A current load, which is
in excess of 2X the extrapolated maximum average current of 5A
using Figure 2. This intentional overstressing of both die
temperature and current through the devices was to prove that
protracted operation at these levels has no detrimental effects.

Overcurrent Abuse Testing

Two abuse stress tests of the ISL70003ASEH output power
structure were done at an ambient room temperature;

1. To confirm peak currents of ~30A upon turn on was not
damaging. This was repeatedly done on a small number of
devices and although all devices would not stay on at those
current levels for longer than a few seconds, no functional
degradation was evident.

2. Devices were turned on into 20A loads and each would stay
on for a few minutes before turning off. Again under rated
output current conditions no functional degradation was
evident.

Conclusion

In conclusion, the ISL70003SEH and ISL70003ASEH devices
(sharing a common output power structure design) have proven
to be robust when subjected to a number of tests with excessively
higher than nominal current loading conditions that would
expose design and manufacturing weaknesses. Working within
the recommended output current guideline and even with
transient and temporary protracted excursions beyond it, the
ISL70003ASEH is uncompromised in reliability and
performance.
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or
arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application
examples.

No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by
you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the
product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); larg: le corr { i ; key financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are
not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause
serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all
liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’'s manual or
other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury
or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult
and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and

sufficiently investi i laws and ions that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics
products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable
laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws
or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or

transactions.

o

. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who di

party in advance of the contents and conditions set forth in this document.
11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

butes, disposes of, or of ise sells or transfers the product to a third party, to notify such third
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