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Background

IR HiRel went to DLA and questioned the value of the constant acceleration screen 
for their JANS Power MOSFET products and requested DLA review IR HiRel constant 
acceleration process and test data.
DLA Land and Maritime auditors reviewed the constant acceleration procedure and 
process during the previous DLA facility audit held in 2019.   DLA reviewed the 
constant acceleration test history to evaluate IR HiRel’s request.  
DLA Land and Maritime completed their evaluation of the constant acceleration 
history and provided an approval letter to IR HiRel allowing them to omit the 100 
percent constant acceleration screening for JANS POWER MOSFETs with 
stipulations.
IR HiRel is still performing 100 percent constant acceleration screening.  



Rationale for IR HiRel Proposal

• IR HiRel had not experienced any constant acceleration failures during product 
screening other than setup (fixturing) problems for many years.

• Use of automated die attach equipment utilizing eutectic solder die attach.  
• Die placement accuracy.
• Controlled temperature during the die attach process.
• Wafer and waffle pack die handling capability.

• No manual handling of the die.



Constant Acceleration Failure History



Die Attach Process Equipment



IR HiRel Packages 



Example Calculation of Pull Force During Constant Acceleration

1. Calculate the worst case effects on the die attachment interface to package header during centrifuge.
2. Factor that a die attachment problem would likely present a systemic lot issue.

Worst case die (large size 6 MOSFET):

Size 6 die, 9.5 mil thick 
Mass = 0.03395 grams

@ 20,000 G’s, the Y1 pull force is 0.679 kilograms (die only)

Now assuming 100% lead for solder, 2mil thick, that adds about the same amount
Mass = 0.03374 grams

Size 6 die plus solder is let’s say 0.07g

@ 20,000 G’s, the Y1 pull force is 1.4 kilograms (die + solder)

During die shear in B3, the force spec limit is set at 5 kilograms.
We run the die shear test and stop the shear at ~ 10 kilograms (with no breaks or shears) to avoid breaking the load 
cartridge. 



Rationale for Constant Acceleration Change For IR HiRel JANS Product

Defect mitigation of systemic lot problems is already in place.   The following JANS 
inspections downstream would positively detect and prevent escape:

1. 100% thermal impedance test (this would detect die attach interface delamination, large 
voids in solder).

2. 100 percent X-ray for voids (this would detect voids in solder).
3. QCI B3 post 100 Temperature Cycles has thermal impedance (shift >15% is set as limit to 

detect poor die attach interface).
4. QCI B3 construction (die shear test would detect poor die attach interface).
5. QCI B4 post 6000 cycles of Intermittent Operating Life Test thermal impedance (shift >15% 

is set as limit to detect poor die attach interface).
6. Constant Acceleration will be performed on a sample basis in Group B of every JANS lot 

shipped and on a Group C annual basis.  



DLA letter



DLA Criteria for Allowing Constant Acceleration

IR HiRel will identify this exception within the summary cover page of each 
Documentation Package with the following statement: 
“For IR HiRel discrete semiconductors, the performance of constant acceleration is 
omitted from the 100% screen 4 of table E-IV in MIL-PRF-19500 requirement. 
Constant Acceleration will be performed on a sample basis as part of QCI Group C3, 
post mechanic shock and vibration test, before end-point electricals/thermal 
testing” 



DLA Criteria for Allowing Constant Acceleration

MIL-PRF-19500 Revision P, amendment 4, allows the manufacturer to propose 
alternate methods to DLA for approval. Allowance per paragraphs 4.4, D.1.1, and 
E3.7.1 in MIL-PRF-19500 is as follows: 

a. Paragraph 4.4 Tests and inspections may be modified, reduced, or eliminated 
with the approval of the preparing activity and the qualifying activity. 
b. Paragraph D.1.1 - Reduction and alternate test will be approved on a case-by-
case basis. 
c. Paragraph E.3.7.1 - Alternative and equivalent test methods and 
requirements. Other test methods (flows, criteria, conditions) or circuits may be 
substituted for those specified in MIL-STD-750 provided equivalency is 
demonstrated to, and approved by, the qualifying activity. 



Summary

IR HiRel has provided constant acceleration screening data to DLA to evaluate, and 
if approved, allow IR HiRel to omit 100 percent constant acceleration screening 
while requiring that constant acceleration be performed on a group C quality 
conformance inspection basis.  

MIL-PRF-19500 paragraphs 4.4, D.1.1, and E.3.7.1 allow manufacturers with DLA 
approval to modify, reduce or eliminate testing if they have supporting data.  

IR HiRel has demonstrated to DLA Land and Maritime that their JANS product 
construction, and automated die attach equipment can provide consistent reliable 
product with this equipment and process.  Furthermore, downstream testing acts 
as mitigation and detection of escape (if any).

Presenter
Presentation Notes
“ IR manufactures 300K parts a year, (most of these devices see centrifuge), IR Hirel has never seen any failures related to constant acceleration”.
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