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	ST Microelectronics

	ESA contract

4000119701/17/NL/LvH/zk



In the framework of ESA contract 4000119701/17/NL/LvH/zk, ALTER Technology is in charge of reviewing current ESCC detailed specifications and to check for potential improvement of these documents. As part of this review, ALTER is contacting with the different ESCC manufacturers to check for documentation (application notes, recommendations for assembly/soldering, packaging recommendations, radiation data……). The changes to ESCC documentation, if any, would be traced through the standard process of Document Change request (DCR) at ESCC level.
The specs assigned to STM have been included in Excel table attached to the email and reviewed in conjunction to the datasheets and information included in ST web site. Manufacturer is kindly requested to provide his feedback for the following topics and questions:
1- Handling (HBM, CDM and MM, Moisture…)

Specifications listed above are related to parts ESD sensitive, but this is managed in different ways in detailed specifications. In addition, handling precautions related to BeO content are included in some specs.
· Can you please confirm whether this ESD sensitivity is included at primary packaging or packaging label as required in ESCC specs? ST answer: Yes it is on both.
· Would you agree to provide a picture of typical ESD (label) on these parts and to include an example (picture) on Detailed spec? These would help the users to understand the how parts are delivered.  

ST answer: Label is standard, no need to insert in detail spec but more on ESCC21700
· We understand these parts are not especially sensitive to moisture absorption. Thank you for your confirmation or confirming the actions taken placed by manufacturer to control this topic.
ST answer: We confirm parts are not sensitive to moisture. Moisture test is part of chart F4, no need to include it in detail spec
· When looking for MOSFETs on your website, there is a TN1188 for specific handling recommendations and instructions for products with a silver backside such as the Rad-Hard MOSFET series. Would you agree to include total or partially that technical note as appendix of ESCC detailed spec or to implement dedicated paragraphs?
ST answer: Not possible to add in the main stream as applicable to all manufacturer, neither in appendix as only related to waiver to ESCC requirement. So it can not be included  

· Diodes, Bipolar and MOSFETs transistors using TO-257 and TO-254AA packages include dedicated warning for handling precautions related to BeO content. Is that highlighted also in primary package or by a different way? Hoe are the users warned about this hazardous material? 

· ST answer: Beo logo is marked on the part and Beo label is sticked on outer box.
2- Picture

One of the improvements considered for ESCC detailed specification is to include real pictures of the part marking. This would be a valuable help to check for standard marking, symbols, colour (or discolorations), position of the codes.

· Would you agree to provide pictures for the marking of these parts (not individual but one for each detailed spec) and to include them as part of ESCC detailed specifications?
· ST answer: No, no added value for customer and heavy burden for ST because any change to the marking layout would imply a DCR to the detail specification.
3- Counterfeit detection

In the last years, counterfeit detection is becoming an important problem for the procurement of EEE parts for space applications.
· Do you have any information at packaging, marking or die level that could be included at ESCC detailed specification level to increase confidence parts are coming from the right source and it is not a counterfeit?
ST answer: No, no technical solution identified so far
4- Radiation susceptibility

Since most ST parts are affected by radiation effects, excel table includes applicable questions to each type. In any case, these are the main open points that shall be addressed to improve ESCC detailed specifications

· Bipolar transistors:

· Some specifications are not including letter R (100KRads) at the end of partnumber like 2N2484, 2N3700 (in process), 2N2905….Would you agree to include generic information based on previous radiation reports? Typical performance?

· ST answer: Not all products are qualified at 100krad. Most products are qualified without rad level and at 100krad.

Table 1.4.2 as it is today is confusing as it doesn’t show it clearly. The dedicated note “If an

alternative radiation test level is specified in the Purchase Order, the letter shall be changed accordingly. ” doesn’t clarify this situation
· ST suggest to modify the last column by listing all qualified rad level.:

· [image: image1.emf]Variant Number Based on Type

 Lead/Terminal Material 

and/or Finish Case Weight max g Total Dose Radiation Level Letter

01 2N2222A TO-18 D2 0.4 "no letter"(No rad level),R (100krad)


· In those cases with R (100KRads) in partnumber, there is not any paragraph to explain that both R and no-R are available by ST. Please, confirm that in case of procurementboth option would bear the ESA logo. 
ST answer: See above, yes confirm ESA logo applies to both
· In those cases with R (100KRads) in partnumber, dedicated paragraph for ESCC radiation conditions included in mnfr datasheet, to be included in ESCC detailed spec for information at least?
· ST answer: the applicable standard is the ESCC 22900, ST parts comply to ESCC22900 with possibly additional steps or conditions that should not be mentioned in the detail spec (manufacturer know how)
· Bipolar technologies are susceptible to displacement damage and it is well known that some test are available. Would you agree to include dedicated paragraph or annex for displacement damage susceptibility, result of test performed or expected performance under heavy ions irradiation? 
· ST answer. For the radiation performance, including displacement damage, info without the associated warranty is not allowed into ESCC detail spec. Those information could only be included into the manufacturer datasheet.
· For MOSFETs, datasheets available at ST.com includes more radiation information than ESCC detailed specification in terms of TID and SEE. This helpful information shall be implemented in dedicated paragraphs or section in ESCC detailed spec.
· ST answer: the applicable standard is the ESCC 22900, ST parts comply to ESCC22900 with possibly additional steps or conditions that should not be mentioned in the detail spec (manufacturer know how)

· Switching and Schottky-rectifier diodes are considered immune to TID levels. However, manufacturer datasheets refer to 150KRads (Low dose rate) and 3Mrads (High dose rate). Are those data available and wouldn’t be interesting to include some of those radiation data in the ESCC detailed spec through a dedicated paragraph or annex?
· ST answer: The detail spec lists all the tests and tests conditions with associated limits of each product. For the radiation performance, dose and dose rate info without the associated warranty is not allowed into ESCC detail spec. Those information could only be included into the manufacturer datasheet.
· ST1843 and ST1845. SEL and SET sensitivity is mentioned on datasheets and reports are available from ST upon request. Would you be interested to include a dedicated paragraph or annex to explain further the performance in terms of SEE of these devices? Are these devices CMOS or BiCMOS?
· ST answer: These devices are BiCMOS. SEE is not required in any ESCC standard so it is manufacturer know how.
· For HCC4000 series:

· No letter in ESCC detailed specification but each wafer lot is tested to a total dose of 100 krad according to the ST internal specification and briefly described in DocID17102. The corresponding RVT report is included in the documentation provided with each shipment). Dedicated paragraph or annex in detailed specification? ST answer: it could be added in annex A as a deviation to ESCC22900
· SEE data included in mnfr datasheet DocID17102 for four test vehicles (HCC4014, 4017, 4093 and 4020). Generic SEL, SEU and SET data included in datasheet could be included as annex (for reference only or with more dedicated details) in the detailed specifications. ST answer: SEE is not required in any ESCC standard so it is manufacturer know how
· For 54HCxx series:
· F (50KRads). It is known that some parts are available to 100KRads with additional testing performed by ST (Technical Note TN1190 available at ST.com). Any dedicated paragraph or annex with that option to inform the users?
· ST answer: no We can not guaranty this level on stable basis

· SEE data included in mnfr datasheet DocID17367 Rev 4 for four test vehicles (54HC08, 54HC157, 54HC4040 and 54HC4053). Generic SEL, SEU and SET data included in datasheet could be included as annex (for reference only or with more dedicated details) in the detailed specifications. ST answer: SEE is not required in any ESCC standard so it is manufacturer know how
5- Package, materials and soldering recommendations 

Each detailed specification includes a dedicated section to Materials and finishes. However, we understand that certain recommendations, in addition to formal ECSS-Q-ST-70-08 and -38, might be available from manufacturer and could be available through applications notes or technical advice.

· Could you provide any recommendations in terms of assembly, soldering technique, soldering profile, etc recommended to be used with the parts from these ESCC detailed specifications? This is especially important in the case of STM, which most types are available in gold plate in addition to hot solder dip ST answer: No we can not give recommendations applicable to all our customers. New package design shall comply to ECSS-Q-ST-70-08 or 38 in the frame of the newly modified ESCC evaluation 2269000
· Do you agree to reproduce partially or to mention those technical notes, assembly recommendations in the ESCC detailed specifications? ST answer: No
· Are these parts guaranteed to be RoHS and REACH compliant? Do you agree to include such statement at ESCC detailed specification level? ST answer: No
· For ESCC qualified diodes, it is well known the difficulties some user experienced at the time of assembly and also about compatibility with Microsemi footprint. Would it be possible to include a dedicated annex to clarify these points and to make the users easier the ‘migration’ from Microsemi to ST parts. ST answer: No
· Flat pack package for ST1843 and ST1845 are susceptible of lead forming before mounting. Any particular recommendation? ST answer: Jedec standard apply
· Detailed specification for HCC4xxx or 54HCxx logic types don’t include any information about lid connection. However, datasheets state "The upper metallic lid is not electrically connected to any pins, nor to the IC die inside the package.". This information shall be included in ESCC detailed specs after packages drawings. ST answer: Yes it could be possible
6- Reliability Data

Reliability figures and activation energies for the different types and technologies are not part of ESCC detailed specifications. Therefore, reliability analysis is still based on very old standards like MIL-HDBK-217 but widely used in space community.
· Do you have any reliability data in terms of Activation Energy, MTBF figures that could be interesting to be included at ESCC detailed specifications?

· ST answer: Yes we have, but we don’t want to include those data into ESCC detail spec. This is an evolving database, not a requirement

7- Derating

Derating rules in accordance to ECSS-Q-ST-30-11 shall be followed by the users at the time of designing and margin considerations.
· Do you agree with derating rules applied in ECSS-Q-ST-30-11? Otherwise, could you specify your proposal and to provide rationale behind.
· ST answer: we could be interested in some specific device, but it would be probably too heavy for ST to justify it

· In the case of 2N5153/4 and BUX77/78, Safe operating area graph is included in detailed specifications. These shall be read in conjunction to ECSS-Q-ST-30-11 but in that case a double-derating ay be applied by the user. Any consideration from manufacturer side?

· ST answer: whenever there is a SOA there is probably a double derating but we would have no resource to justify it

· For MOSFETs, dedicated SOA is included in detailed specifications

8- Die information
In most STM types it is known these can also be supplied in die format and explicit document is available from STM for those procurement.

Would you be interested to include this option in the ESCC detailed spec by any mean? This could be considered through annex for information, dedicated note after variants table….
Please, note ESCC 5000 and 9000 are now including the option for die version.

ST answer: we are in the process to include dice for high runners only in the ESCC detailed specification
Thank you for your help and support to improve the ESCC detailed specifications

General comments:

ESCC detail spec shall be valid for all suppliers
Annexes  to ESCC detail specification are only for deviations to the system

Additional info are manufacturer know-how that shall not be included into the standard but into the manufacturer datasheet or technical notes.
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