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INTRODUCTION

This document is a compilation of comments, as well as observations from the originator BASEEFA GB, on Draft Decision ExTAG/246/CD Draft ExTAG Decision Sheet – Consideration of Faults on ICs/ ASICs to Cl. 7.6d (2nd bullet) of IEC 60079-11 Ed 6?

This document has been prepared for discussion during the Calgary 2012 ExTAG Meeting.
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	Member Body/

Country
	Clause/ Sub-clause
	Paragraph Figure/ Table
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comment 

General/

technical/

editorial

	COMMENTS
	Proposed change
	Observation
From MP

	Ex-Agencija
HR


	
	
	
	Croatia supports the Decision Sheet.

	
	OK

	FM Approvals LLC
(FMG)

US


	
	
	Editorial
	The proposed wording appears to be applicable for both internal and external faults. Clarification is needed to clarify the intent relates to internal faults only
	Question:   When the combination of short andor open circuits is applied to the internal connections of an IC/ASIC, e.g. leading to the shorting of two external connections, do you consider that the remainder of the IC/ASIC remains unaffected by that fault and continues to function normally? 

Answer:  No. The application of short andor open circuits to the internal connections of the IC/ASIC internals is considered to stop normal functioning of the IC/ASIC. Conversely, the IC/ASIC may be considered functional if two or more external connections can be shorted due to inadequate spacing.
NOTE: The assessment of ICs/ASICs with voltage enhancement/inversion is to remain as already defined in Cl. 7.6d. 


	Agreed; the intent relates to internal faults on the ICs/ASICs only.
MP: Agreed, no intent to alter assessment of ICs/ASICs with voltage enhancement/inversion as defined in Cl. 7.6d 3rd bullet.



	NANIO CCVE

RU
	
	
	general
	We agree that the application of short

and open circuits to the IC/ASIC

internals is considered to stop normal

functioning of the IC/ASIC.

But the case when high voltage is

transferred to another part of the circuit

shall not be considered as countable

fault.

	
	OK

	TestSafe

AU


	
	
	
	We are in support of the ExTAG Decision sheet.
	
	OK

	UL-

USA
	7.6d
	
	General
	It is our position that this decision should be rejected.  The current text of the standard permits the consideration of a fault in an IC that leaves the component functioning.  There is no technical justification or rationale for requiring certain ICs to be evaluated one way, while others are evaluated differently.

In addition, many ICs are constructed to provide multiple functions, some of which may not be affected by the failure of another portion of the IC.  Based on that, consideration of applied faults that leaves one part functioning normally is justifiable.


	
	The text of Cl. 7.6d 2nd bullet does not in my opinion permit the consideration of a fault in an IC that leaves the component functioning.
There is some text in Cl. 7.6d 3rd bullet that specifies that an internally generated voltage that is normally available at an external pin, shall be considered as being present on any external pin.
See comment from FMG USA above.

I think that looking at the internal structure of ICs is a step in the wrong direction.

I believe the intention of Cl. 7.6d in the first instance was to clarify that under the application of a single fault, any capacitance and inductance connected to the IC could be considered in their most onerous connection and not have to consider the IC to be working normally.

	UL/DEMKO

Denmark


	7.6

	Item d
	Technical
	The given example does not cover all possible fault situations. It does not cover worst cases. 

There are situations where the IC/ASIC will not fall dead and stop working for the faults described in the draft, but instead change its behaviour.

1. In the draft's example, it may be as suggested that the circuit stops working for one short-circuit, but for another  just changes it's output voltage/frequency/duty cycle. 

2. An open circuit in a feedback loop may drive the output of a regulator to a higher voltage than during normal operation.

3. An IC may still work with one of its outputs shorted to either ground, Vcc, another output pin, or an input pin. It's common practice to design ICs with some tolerance for faults like this. Etc.

It's tedious and sometimes difficult to predict unspecified behaviour of an IC and it will be a burden few clients are willing to pay for. For these cases I recommend that we point towards functional safety. So for a limited type of ICs the answer may be NO, for a lot of others it's Yes!
	Reject completely.
	Again, this is looking in great depth at the internal structure of ICs/ASICs – it also implies that any IC/ASIC can change its behaviour.
This sort of analysis is surely not correct for IS. Where would you stop? – can a quad  operational-amplifer become voltage enhancing? 

I believe it would be almost impossible to predict unspecified behaviour in an IC/ASIC and I think a risk-based analysis approach to replace IS is a long time off.



	MT 60079-11 Member
	
	
	Technical
	The following comments are those received on the IEC Collaborative tools website under Discussion Forum.

	

	Ulrich Johannsmeyer


	
	
	
	Dear Colleagues,
Our experience is also that if an IC fails at any of its pins (inside the IC) then the normal function of the whole chip is no longer given. For the Intrinsic Safety analysis the fault of such an IC has to be assumed, at all pins (short, open or any connection between the pins), but in this case the function of the IC (e.g. as an oscillator) will be regarded as stopped.
We should in any case try to keep I.S. analysis and assessment not too complicated, otherwise the differences in judgement between the testing stations will increase.

	OK


	Nick
Ludlam


	
	
	
	I am also in support of the proposed IECEx Decision Sheet.

	OK

	Gregor
Arnold
	
	
	
	My answer to the question of decision sheet ExTAG/246/CD is YES

We try to get the most onerous conditions.
But depending on the internal faults you create it might be very unlikely that the circuit is still working. To decide this, you need information about the circuitry of the IC.
	Again looking at the internal construction of the IC/ASIC.


	Francesco 
Esposito
	
	
	
	I consider reasonable and acceptable the approach proposed by Mr. Powney, considering also the following. 

Generally, failure mode in ASIC or Microcontroller even complex, like changing values (e.g. I/O voltage of analogue device), oscillation of outputs, drift, could be the failure mode with dangerous or safe implication for intrinsic safety, depending on which would be the safety state under consideration and count-ability. 

It is important to know when the voltage could be increase by booster or other behaviour, but it is also much important to know with which associated current will be driven by the circuit, depending again on which would be the safety state under consideration. Thicker tracks of few µm should be shorted as failure mode safe (depending on the rest of context and with or without other protections). In the standard EN for electrostatic guns for coating, figures like 90 kV and few µA are still compatible.

Integrated circuits like BGA – Ball Grid Array, SOJ – Small Outline J, JLCC - J Leaded Chip Carrier, have separation distances between pins compatible with functional purpose, not for safety purpose. Anyway, not always the short between those pins rise to the worst case, like for thermal analysis. In such situations the overload (within maximum rated or safety) rise to real increment of temperature, rather than simple short or open and see what happen, because simply it doesn’t work and more in most cases. Means test is when it works stressed rather than shorted.

In the circuits “sketched” and annexed to the TAG DS, as example of application of an analysis, there are a lot of questions (influencing analysis) without answers or which clarity need, leave doubts to me not having the complete scenario on it (not request to answer anyway), but at least something should be put in relationship with: 

- which is the gas group under consideration, 

- the level of protection and 

- which is the equipment under assessment an “associated equipment” (seems yes) or we are talking of o field device, with or without battery as source of supply;

- which are the countable and non-countable fault approach and pertinent safety factor (we do not known).
	OK


	Mikael

Nystrom 
	
	
	
	I think you cannot be general speaking about ASIC:s (or IC:s), as they are by definition application specific in it's behavior.
E.g shorting a general purpose digital pin of a CPU to ground or connecting it to a "reasonable low" voltage (e.g. below absolute maximum rating), will most likely not stop the function of the rest of the circuit. They are generally protected against such abuse.
It might (like if you connect to the reset pin of the CPU to ground), but it will be application dependent.
High voltages (like 200V in the example) will most likely stop the IC/ASIC from functioning completely, but I guess that's another story.
	Again looking at the internal construction of the IC/ASIC to see what effect any particular external fault or connection will have on its operation.



	Guenter
Gabriel
	
	
	
	I am in support of the Decision sheet. From my many years of experience with the certification of associated apparatus using such a technique at different European Notified Bodies I can confirm that all ExNBs I have worked with have applied the interpretation written down in the decision sheet by BASEEFA. To make this practice common for all certification bodies the decision sheet should be issued.

	OK

	Summary

Thank you to everyone who took the time to respond.

I also received a couple of telephone calls from other Maintenance Team members but I have not included them as I did not take detailed notes – however they were against complicating the IS analysis and generally supported the Decision Sheet.

In general, there are 8 responses above in favour (including mine) and four against the Decision Sheet.

It is clear that the standard needs clarification and that can be included in the next edition of the standard.
However, we need a way forward now until the next edition is published and I believe the highlighted comment above from Ulrich Johannsmeyer is key to this and I will repeat it here: 

“We should in any case try to keep I.S. analysis and assessment not too complicated, otherwise the differences in judgement between the testing stations will increase.”
That says it all.
Therefore, my recommendation is to issue the Decision Sheet as originally drafted but with minor modifications as proposed by FM Approvals –USA.

The document follows.
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Introduction:

There are some differences in opinion on what faults may be applied to ICs/ASICs used in IS circuits.

Cl. 7.6d (2nd bullet) of IEC 60079-11 Ed 6 is quite clear in stating that integrated circuits can fail so that any combination of short and open circuits can exist between their external connections and that once applied, it cannot be changed by application of a second fault. 

However, the clause does not refer to the working state of the IC/ASIC when the combination of short and open circuits is applied.
Question:   When the combination of short or open circuits is applied to the internal connections of an IC/ASIC, leading to the shorting of two or more external connections, do you consider that the remainder of the IC/ASIC remains unaffected by that fault and continues to function normally? 

Answer:  No. The application of short or open circuits to the internal connections of the IC/ASIC is considered to stop normal functioning of the IC/ASIC.

Conversely, the IC/ASIC may be considered functional if two or more external connections can be shorted due to inadequate spacing.

NOTE: The assessment of ICs/ASICs with voltage enhancement/inversion is to remain as already defined in Cl. 7.6d (3rd bullet).

