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Safety for Power

In safety-critical applications where a single system fault can endanger people or property, functional
safety ensures that equipment continues operating safely even when failures occur. Compliance with
standards such as IEC 61508’ provides a structured framework and recommended design practices
that help system integrators develop reliable safety-related systems (SRSs)?. Power supplies are
especially important because they support sensors, controllers, actuators, and communication
interfaces, and they must be designed to transition the system into a safe state whenever a failure
occurs®.

To achieve this, power supplies integrate supervisory and protection circuits such as voltage
monitors, watchdog timers, surge stoppers, and ideal diodes. These features help eliminate
systematic failures and improve diagnostic coverage against dangerous random faults*®. Functional
safety components are further classified into categories based on compliance level, documentation,
and certification, which helps designers select the right parts for their safety-related applications.

Functional Safety Category FS-Enabled FS-Evaluated FS-Compliant FS-Certified
Functional Safety Capability Enables FS at System Level Compliant at Device Level

ADI Quality Management

Reliability Predictions . . . G
Failure Mode Distribution . . . .
Pin Failure Modes and Effects Analysis (FMEA) . . . .
Failure Modes, Effects, and Diagnostis Analysis (FMEDA) . . .
Safety Datasheet .

Safety Manual . .

External Certification .



FS-Enabled

This category of parts enables functional safety at the system level by providing safety application
notes containing failure rates, FMD, and Pin FMEA to help designers with their safety analysis.
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Operating . . Supply

Threshold High Output Package Size

Part Name Features Voltage Current Accueracy | Voltage | Topology i

W) Monitoring | Supervisor (uA)

High Accuracy Dual-Channel

MAX16193B/C i 1.7t05.5 . . 50 0.3% Open-Drain  2x 3, 8-pin TDFN

Supervisor
MAX16134 Low Voltage, Precision pPower 4, ¢ . . 12.5 1% Open-Drain 850723

Supervisor
MAX6762 Low Power Window Detector 0.9tob . . 10 5% Open-Drain SOT23/TDFN
MAX6759 Low Power Window Detector 0.9tob . . 10 5% Open-Drain SOT23/TDFN
MAX6764 Low Power Window Detector 0.9tob . . 10 5% Open-Drain SOT23/TDFN
MAX16059 puPower Supervisory Circuit 1.1to 5.5 . 125 2.5% Open-Drain 6/8-pin TDFN

Programmable Supervisor with o e of
LTC2933 12C/SMBUs Interface 3.4t013.9 1% . Open-Drain  5x 4, 16-pin DFN
Protection
Operating Reverse . ~
Part Name Features Voltage OF:’ ertvol:.a 9e s':"h:;mal Voltage leltgh TOUtF;,u & P(ackage SIZ)e
V) rotection utdown | o oo ction | Voltage opoligy mm x mm
MAX17525 Adjustable Power Limiter 5.5t0 60 Adjustable . . . Open-Drain 5x5,20-pin TOFN
MAX16010 Ultra-Small, Overvoltage Protection ¢ o 75 agjustable . Open-Drain 8-pin TOFN
Circuits
MAX16128 Load-Dump Protectors and Limiters  -36 to +90 Fixed . . . Open-Drain 8-pin pMAX
MAX16126 Load-Dump/Reverse-Voltage g5 .95 agjustable . . .+ Open-Drain 12-pin TOFN
Protection Circuits

MAX6399 High-Voltage Protection Switch g 25075 agjustable c c c Open-Drain 8-pin TDFN

Controller

Linear & Switching Regulators

Part Name Operating Voltage | Shutdown Current | Output Current | Quiescent Current Package Size
() ((TL.Y) (A) (1.)(mA) (mm x mm)

ADP7156 2, Wlilo elkee 2.3t05.5 ; ) 15% 3x3, LFCSP
RF Linear Regulator

100V, Micropower
LT8300 Isolated Flyback 6to 100 70 (sleep mode) .26 .33 5-lead TSOT-23
Converter

FS-Evaluated

Parts in this category will offer another level of functional safety support by providing FMEDA and
safety datasheets that will help designers in their safety analysis and proper integration of such parts
in their safety-related systems. These standard parts will generally include Built-in Self-Test features
or on-chip diagnostics, which will deliver more safety capabilities within a reduced footprint.

FS-Compliant

Compliant parts will meet IEC 61508 requirements at the device level, providing many advantages.®
All FS documentation in compliance with the functional safety standard will be available, while the
safety manual and FMEDA will be provided upon request.
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FS-Certified

FS-Certified parts are externally certified to IEC, 61508 further improving the degree of
independence and streamlining the certification process. Aside from having functional safety
documentation found in FS-Compliant parts, FS-Certified parts also have a certification provided by
industry-leading functional safety assessors.

MAX42500:
Four to Seven-Input Industrial L5808
Power System Monitor MAX42500

The industry’s first power system monitor certified to IEC 61508,
delivering proven reliability for safety functions up to SIL 3.
Engineered with exceptional flexibility, it seamlessly adapts to
any power tree architecture.

Features

« 2.35Vt05.5V Operating Supply Range
» 0V/UV Threshold Accuracy

o *1% from -40°C to 85°C

o *#1.3% from -40°C to 125°C

« [’Cinterface Industrial Process
« Programmable UV/0V thresholds and RESET pin Control

« Built-in Self-Test (BIST)

. Powersequencing recording S\ 4 ALHA00
«  Simple or challenge/response windowed watchdog m(l%) i E{@ ;

. Faultrecording \\~ LY/ ===
« Dynamic Voltage Scaling

« 16-pin TQFN with exposed pad (3mm x 3mm) Remote Sensor Microcontroller Unit
- Operational temperature range: -40°C to +125°C Modules (MCU)/SoC Monitoring
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Power Management Tools—Your Companion Across the Entire Power Design Journey

ADI Power Studio helps power engineers at every stage of their design process simplify
complexity, validate designs early, and optimize architectures efficiently, enabling faster
development cycles, reduced rework, and greater confidence in delivering power-dense
systems to market.

Plan » Design »  Simulate » | Configure » | Measure
System-Level Power IC-Level Power Industry-Standard Digital Power System Evaluation and Power
Tree Creation Supply Design Simulation Management Supply Characterization
WEB-BASED WEB-BASED WINDOWS + mac0S WINDOWS WINDOWS

ADI Power Studio™ ADI Power Studio™ LTspice® LTpowerPlay® LTpowerAnalyzer™
Planner Designer ADI Power Studio™

WINDOWS WINDOWS WINDOWS Systemizer

LTpowerPlanner® LTpowerCAD® OASIS™/SIMPLIS® Signal Chain Power
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Engage with the ADI technology experts in our online support community.

Ask your tough design questions, browse FAQs, or join a conversation.
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