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DESCRIPTION

PRODUCT COVERED:


Recognized Component (USR, CNR) – Integrated, Protective Control with Type 2 action (Self-Test Software Library - Safety Control), IEC 60730 Class B and ANSI/UL 1998 Class 1 Safety Routines for MCUs containing the CM7 core including MCU families MK0x, MK1x, MK2x, MKV3x, MKV4x, MKV5x, MKE1xF and i.MXRT .

GENERAL CHARACTER:


The subject product is an open-source software library intended be integrated in the end product application software and called upon power-on initialization and/or periodically within the application to achieve the periodic self-test safety requirements in Annex H.11.12 of UL 60730-1, Software Class B, Annex H.11.12 of CSA E60730-1:13, Software Class B and Annex A of ANSI/UL 1998, Software Class 1.


The functions investigated in this report are listed below:


CPU register test routines


CPU program counter routines


FLASH CRC memory test routines (hardware and software option)


RAM memory test routines


Stack test routines


Clock test routines


Watchdog test routines


Digital I/O test routines


Analog I/O – A/D Converter test routines

This software library has been declared by the manufacturer as a Protective Control (TYPE 2 ACTION – safety control) and has been subjected to a software/microelectronic hardware reliability investigation for use in appliance controls (see Conditions of Acceptability for more information).
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RATINGS:


Electrical -
INPUTS:

	Control Input Item
	Input Rating
	Terminals

	-
	-
	-


COMMUNICATION:

	Type
	Rating
	Terminals

	-
	-
	-


OUTPUTS:

	Type
	Rating
	Terminals

	-
	-
	-


Temperature - Maximum ambient operating temperature: 85(C or 105(C (manufacturer-declared, depending on microcontroller used)
Software Class – B (dependent on end product control design)
Declared Safety/Protective/Reliability Ratings:

a)
For use in protective or Type 2 controls requiring compliance with Annex H.11.12 of UL 60730-1, Annex H.11.12 of CSA E60730-1:13 or Annex A of ANSI/UL 1998 depending on end product control design (see Conditions of Acceptability for more information)
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TECHNICAL CONSIDERATIONS (NOT FOR FIELD REPRESENTATIVE'S USE):

Use - For use only in products where the acceptability of the combination is determined by UL LLC.

USR indicates investigation to UL 60730-1, the Standard for Automatic Electrical Controls for Household and Similar Use, Part 1: General Requirements, Fourth Edition, dated 2014-05-21 and ASNI/UL 1998, Software in Programmable Components, Third Edition, dated 2013-12-18.

CNR indicates investigation to CAN/CSA-E60730-1:13, the Canadian Standard for Automatic Electrical Controls for Household and Similar Use, Part 1: General Requirements, Fourth Edition, dated 2013-03-01.

*
This software library is considered to be an integrated control and is intended to be installed with end application software inside a MK0x, MK1x, MK2x, MKV3x, MKV4x,  MKV5x, MKE1xF and i.MXRT MCUs within a limited-energy section of an electronic control.  The Pollution Degree environment and Installation Category (Overvoltage Category) will be determined in the investigation of the electronic control in which this software is installed.

Conditions of Acceptability - When installed in the final use equipment, etc., the following are among the considerations to be made:

1.
The IEC 60730 Class B and ANSI/UL 1998 Class 1 Safety Routines for the included MCUs with CM7 core have been declared by the manufacturer as a Protective Control (TYPE 2 ACTION – safety control) and has only been subjected to a software reliability investigation for its features intended to be used to achieve compliance with the safety requirements in Annex H.11.12 of UL 60730-1, Annex H.11.12 of CSA E60730-1:13 and Appendix A of ANSI/UL 1998.  If used in these types of applications, the accompanying software and any other safety-related programmable components shall also meet the requirements of the required Software/Control Class.

2.
The end product control design shall take into consideration in the end product Risk Analysis the information provided in Application Note (Ill. 1) to ensure proper use of the self-test library.

3.
The software self-test library features described in the Conditions of Acceptability below have been investigated for use in controls that are required to meet UL and CAN/CSA 60730-1 software/control Class B and ANSI/UL1998 Class 1 requirements.  It is the responsibility of the end product software or other external components provided in the end product control design to be used in conjunction with this software library to annunciate faults and ensure the safety of the overall end application.
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4. 
Care shall be taken in the end product investigation to ensure that the libraries have not been modified in such a way that compromises the integrity of the self-tests contained within the libraries.
5.
Mitigation mechanisms for microelectronic hardware faults specified in Table H.1 and Table A2.1 that are not covered by the above Conditions of Acceptabilities shall be provided in the end product software and/or hardware.
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CONSTRUCTION DETAILS:

All required markings and information are provided in the instruction manual/datasheet, packaging information, or stuffer sheet that accompanies the product.

All models in this section are eligible to bear the Canadian Recognition Mark.  The use of this Mark indicates compliance with the requirements in the CAN/CSA-E60730-1:13 Standard.
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ILLUSTRATIONS:

	Ill. No.
	Description

	1
	Core self-test library specification documentation.
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IEC 60730 Class B and ANSI/UL 1998 Class 1 Safety Routines for CM7 Core

1. Software:

The table below lists the software components of this product, including processes, modules, and threads:

	File
	Test Description
	Version Identifier

	IEC60730_B_CM4_CM7_reg.s
	CPU register test routines
	1.1, 3.0

	IEC60730_B_CM4_CM7_reg_fpu.S
	CPU register test routines
	3.0

	IEC60730_B_CM4_CM7_pc.s
	CPU program counter routines
	1.1, 3.0

	IEC60730_B_CM4_CM7_flash.s
	FLASH CRC memory test routines
	1.1, 3.0

	IEC60730_B_CM4_CM7_flash_DCP.c
	Flash Hardware Test
	3.0

	IEC60730_B_CM4_CM7_ram.s
	RAM memory test routines
	1.2, 3.0

	IEC60730_B_CM4_CM7_Stack.s
	Stack test routines
	1.1, 3.0

	IEC60730_B_CM4_CM7_clock.c
	Clock test routines
	1.1, 3.0

	IEC60730_B_CM4_CM7_wdg.c
	Watchdog test routines
	1.1, 3.0

	IEC60730_B_CM4_CM7_dio.c
	Digital I/O test routines
	1.1, 3.0

	IEC60730_B_CM4_CM7_dio_ext.c
	Digital I/O test routines
	3.0

	IEC60730_B_CM4_CM7_aio.c
	Analog I/O – A/D Converter test routines
	1.1, 3.0

	*
	
	

	IEC60730_Kinetis_CM4_CM7_Class_B_IAR_v3_0.a
	Precompiled version of the certified library (for the above modules)in IAR IDE
	3.0

	IEC60730_Kinetis_CM4_CM7_Class_B_KEIL_v3_0.lib
	Precompiled version of the certified library (for the above modules)in KEIL IDE
	3.0

	IEC60730_Kinetis_CM4_CM7_Class_B_MCUX_v3_0.a
	Precompiled version of the certified library (for the above modules)in MCUXpresso IDE
	3.0

	IEC60730_B_CM4_CM7_pc_object.S
	CPU program counter routine
	3.0



