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I. 
OBJECTIVE:  The objective of this project is to review the conformance inspection for small die bipolar transistors.  The long-term goal is to develop a conformance test flow for high volume semiconductors.

II.
BACKGROUND:  Significant changes to the conformance inspection for small die bipolar transistors occurred over ten years ago.  Government space custodians and review activities have found potential flaws in this conformance inspection.  Traceability of failed product and assembly defects are two issues of concern to the government space community.  

The current testing flow was written for high volume product to address redundant testing.  The Microcircuit specification MIL-M-38510 was used as guidance to create two sections die and package testing flows.  The idea of wafer banking was taken from Microcircuit practices.   DSCC has reviewed the results and report the findings to JC-13.1, JC-25 and G-12 committees.  See attachment 1 for the Government space proposal.  See attachment 2 for the DSCC proposal.  Industry and government met on 9 Sept 02 (1800 - 2045).  A significant amount of background material was distributed prior to our meeting.  See attachment 3.  
III. RESULTS:  As a result of our January JC-13.1 & G-12 meetings on this subject, the following final specification format was adopted.  In addition, MIL-PRF-19500/255 was reviewed line by line and accepted as the model for this technology.  See Attachment 4.

IV.
CONCLUSION:  The additional CI requirements itemizes in results will be added to all of the bipolar small die specifications. 

V.
RECOMMENDATIONS:  The following list itemizes the applicable specifications that will be revised.

The following is a list and link to the effected specifications: 

	PNP TRANSISTORS
	PNP TRANSISTORS
	NPN TRANSISTORS
	NPN TRANSISTORS

	Spec
	Spec
	Spec
	Spec

	MIL-S-19500/110 
	MIL-PRF-19500/382 
	MIL-S-19500/2 
	MIL-PRF-19500/313 

	MIL-S-19500/138 
	MIL-PRF-19500/392 
	MIL-S-19500/16 
	MIL-PRF-19500/317 

	MIL-S-19500/177 
	MIL-PRF-19500/396 
	MIL-S-19500/31 
	MIL-S-19500/341 

	MIL-S-19500/179 
	MIL-PRF-19500/397 
	MIL-S-19500/37 
	MIL-S-19500/347 

	MIL-S-19500/283 
	MIL-PRF-19500/426 
	MIL-S-19500/99 
	MIL-PRF-19500/349 

	MIL-S-19500/288 
	MIL-PRF-19500/448 
	MIL-S-19500/120 
	MIL-PRF-19500/366 

	MIL-S-19500/289 
	MIL-PRF-19500/485 
	MIL-PRF-19500/181 
	MIL-PRF-19500/368 

	MIL-PRF-19500/290 
	MIL-PRF-19500/511 
	MIL-PRF-19500/182 
	MIL-S-19500/373 

	MIL-PRF-19500/291 
	MIL-PRF-19500/512 
	MIL-S-19500/207 
	MIL-PRF-19500/376 

	MIL-PRF-19500/323 
	MIL-S-19500/530 
	MIL-S-19500/216 
	MIL-S-19500/390 

	MIL-S-19500/347 
	MIL-PRF-19500/545 
	MIL-S-19500/218 
	MIL-PRF-19500/391 

	MIL-PRF-19500/348 
	MIL-PRF-19500/558 
	MIL-PRF-19500/225 
	MIL-PRF-19500/393 

	MIL-PRF-19500/350 
	MIL-PRF-19500/558 
	MIL-PRF-19500/251 
	MIL-PRF-19500/394 

	MIL-PRF-19500/354 
	MIL-PRF-19500/561 
	MIL-PRF-19500/253 
	MIL-PRF-19500/395 

	MIL-PRF-19500/357 
	MIL-PRF-19500/573 
	MIL-PRF-19500/255 
	MIL-PRF-19500/399 

	MIL-S-19500/361 
	MIL-PRF-19500/686 
	MIL-S-19500/271 
	MIL-PRF-19500/423 

	
	MIL-PRF-19500/695 
	MIL-S-19500/273 
	MIL-PRF-19500/453 

	
	
	MIL-S-19500/274 
	MIL-PRF-19500/454 

	
	
	MIL-PRF-19500/287 
	MIL-PRF-19500/455 

	
	
	MIL-PRF-19500/302 
	MIL-PRF-19500/559 

	
	
	MIL-S-19500/312 
	MIL-PRF-19500/560 

	
	
	
	MIL-PRF-19500/694 


Attachment 1

Page 12, paragraph 4.4.2.2 Group B inspection: 

a. Delete the second and third sentences and replace with:

In the event of a Group B failure, the requirements of MIL-PRF-19500, paragraph E3.6.2 shall apply. In addition, if the analysis reveals a wafer lot processing/fabrication defect, the wafer lot and all devices assembled from the wafer lot shall be rejected.

      b. Delete Step 2 and replace with:


Step 
  Method  
Condition,


  2
   2037      
Bond strength, all wires from 6 devices or 11 wires 





whichever is less. Samples shall be selected from Step 1 




devices after electrical measurements.

2.  Page 13, paragraph 4.4.3.2 Group C inspection,


Delete “C6     Not applicable”  and replace with:


Subgroup

Method
Condition      


C6

1026

1000 hours at Vcb = 10 V dc: power shall be applied 





to achieve TJ = +150 °C minimum and a minimum 





of PD = 75 percent of maximum rated PT as defined 





in 1.3. TA = +25 °C.  No forced air cooling or heat 





sinking allowed.

Attachment 2

4.4.2.2  Group B inspection, (JAN, JANJ, JANTX, and JANTXV).  Separate samples may be used for each step.  In the event of a group B failure, the manufacturer may pull a new sample at double size from either the failed assembly lot or from another assembly lot from the same wafer lot.  If the new “assembly lot” option is exercised, the failed assembly lot shall be scrapped.

  Step 
Method
Condition

  1
1039
Steady-state life:  Samples shall be selected from each wafer lot.  Test condition B, 340  1000 hours minimum, VCB = 10 - 30 V dc, power shall be applied to achieve TJ = +150(C minimum using a minimum of PD = 75 percent of maximum rated PT as defined in 1.3.  n = 45 devices, c = 0.


  2
1039
The steady-state life test of step 1 shall be performed on   be extended to 1,000 hours for each die design and package combination.  Package outlines that vary in can height only may be treated as a single package type.  Identical package outlines which vary in construction, material or process shall be treated as a separate package type.  Samples shall be selected from a wafer lot every twelve months of wafer production.  Group B, step 2 shall not be required more than once for any single wafer lot.  n = 45, c = 0.

  3
1032
High-temperature life (non-operating), t = 340 hours, TA = +200(C.  n = 22, c = 0.

4.4.2.3  Group B sample selection.  Samples selected from group B inspection shall meet all of the following requirements:

a.
For JAN, JANJ, JANTX, and JANTXV samples shall be selected randomly from a minimum of three wafers (or from each wafer in the lot) from each wafer lot.  For JANS, samples shall be selected from each inspection lot.  See MIL-PRF-19500.

*
b.
Must be chosen from an inspection lot that has been submitted to and passed table I, group A, subgroup 2, conformance inspection.  When the final lead finish is solder or any plating prone to oxidation at high temperature, the samples for life test (subgroups B4 and B5 for JANS, and group B for JAN, JANJ, JANTX, and JANTXV) may be pulled prior to the application of final lead finish.

Attachment 3

Bipolar Task Group Report 

The government space community was asked to present their concerns on conformance requirements.  Mr. Emanuel Bucur pointed out several specification inadequacies which we agreed to fix.  Mr. Mark McNulla took all of the action items for MIL-PRF-19500 and associated bipolar specification update.  DSCC will compile all new actions for review prior to our next JEDEC meeting (January 03).  No deficiencies were presented on the general conformance system as practiced by the suppliers.  Die banking is an effective business and reliability procedure for our conformance requirements.  This system is practiced by the Microcircuits specifications and suppliers.  We expect our new specification actions to resolve all concerns presented by government space.

MIL-PRF-19500/255 will be circulated prior to our January JEDEC meeting as our model for all update specification actions.  MIL-PRF-19500N will incorporate our improved alternate CI flow. 

Attachment 4

4.4.2.2  Group B inspection, (JAN, JANJ, JANTX, and JANTXV).  Separate samples may be used for each step.  In the event of a lot failure, the resubmission requirements of MIL-PRF-19500 shall apply.  In addition, all catastrophic failures during CI shall be analyzed to the extent possible to identify root cause and corrective action.  Whenever a failure is identified as wafer lot and /or wafer processing related, the entire wafer lot and related devices assembled from the wafer lot shall be rejected unless an appropriate determined corrective action to eliminate the failure mode has been implemented and the devices from the wafer lot are screened to eliminate the failure mode.

  Step 
Method
Condition

  1
1039
Steady-state life:  Test condition B, 1000 hours minimum, VCB = 10 V dc, power shall be applied to achieve TJ = +150(C minimum using a minimum of PD = 75 percent of maximum rated PT as defined in 1.3.  n = 45 devices, c = 0.


  2 
1038
HTRB:  Test condition A, 48 hours minimum.  n = 45 devices, c = 0.


  3 
1032
High-temperature life (non-operating), t = 340 hours, TA = +200(C.  n = 22, c = 0.






[image: image1.png]-

Federal Recycling Program ,‘1 Printed on Recycled Paper

&





[image: image1.png]_953552873.doc
�



�
















