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• Summit is the second largest PCB company in North America – over $100 million in revenue

• Total of 175,000 sq. ft. of manufacturing space and approximately 670 employees

• Three California based plants: Anaheim, Orange and Santa Clara

• Additional manufacturing through Summit Global provides competitive global pricing

• Focused on advanced technology PCBs for domestic manufacturing

• Expanded technology scope for medium to advanced technology through Summit Global

• Redundant capacity offering for commercial and military customers

• Provides a total PCB solution from prototype & quick-turn to volume production



Summit Facilities
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Orange

Anaheim

Santa Clara Anaheim - Production

Orange – High Mix / Low VolumeSanta Clara – QTA

Global – Volume



If you have ever been here…
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“It works when I press down on it…”

It might be the reason you are here 
today



IPC Microvia Reliability Warning

“ There have been many examples of post fabrication microvia failures over the last 
several years. Typically, these failures occur during reflow, however they are often 
undetectable (latent) at room temperature. The further along the assembly process 
that the failures manifest themselves the more expensive they become. If they 
remain undetected until after the product is placed into service, they became a 
much greater cost risk, and more importantly, may pose a safety risk.”

Source: IPC Press Release on Microvia Reliability

Note: The OM Thermal Stress System was specifically designed to detect these types of 
failures!

Current State of Micro Vias
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Why are we testing for reliability?
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• Review Current Evaluation Methods

• Temperature Test Methods

• Why methods fail to provide true assessment

• OM Testing and real world evaluation

• Summary

OM testing provides real world validation 
for today’s demanding printed board designs
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• Thermal Stressed 

• Cross section evaluation IPC-TM 2.6.8, or 2.6.27

• Micro etch evaluation IPC-6012 3.6.2

• Monthly Quality Conformance Testing IPC-6012 Table 4-4

• Electrical Testing at room temperature possibly without any thermal 
excursion (HASL)

• D coupon test only when specified IPC-TM-2.6.27A

Current Evaluation Methods
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• HATS 2.6.7A  (Reflow process without resistance measurement)

• IST  IPC-TM-2.6.26 Developed in the 1980’s (Reflow is theoretical no 
recording of temperature)

Traditional Thermal Test Methods
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• Micro Etched cross sections hide small separations found in the as 
polished condition.

Limitation of older methods.
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• Examination above IPC-6012 100x and 200X

How the older methods fail.
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300x

3000x



How the older methods fail.
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How the older methods fail.
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Test is taken from most complex build in a given month for each material type.

• Rework Simulation (no resistance testing)

• Bond Strength

• Peel Strength

• Dielectric Withstanding Voltage

• Moisture and Insulation

Conclusion, doesn’t identify weak via structures

Monthly Quality Conformance Testing 
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• Electrical testing at ambient room temperature will not find weak micro 
vias.

Electrical Testing
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Resistance is only open during reflow!
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• Highly Accelerated Thermal Shock (HATS™)

• Air-to-air methodology with stationary coupons ƒ 

• Single chamber, high volume airflow with large heat transfer capacity 

• Temperature range: -60 to +160C

• Air transition time: 30 seconds (-60 to +160C) 

• Air Stability: ± 2C ƒData acquisition

• Mode: 4-wire resistance ƒ Accuracy: 2% of resistance value

• Precision: 2% resistance CoV

• Speed: 10 readings per second

Traditional Thermal Testing HATS
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Example How HATS Will Pass Coupons That 
Fail Reflow
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Here Is What HATS Missed At Reflow
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• Measure Bulk Resistance

• Determine Resistivity 

• Calculate Hot Resistance

• Supply/Apply DC Current

• Monitor Interconnections

• Achieve required temperature

• Cycle test and monitor

Traditional Thermal Testing IST
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– IST Coupons are not thermally cycled at actual reflow temperature. The connector is soldered to the coupon and therefore cannot be 
reflowed. 

– IST Coupon is a heating coil with five amps of current through a micro via daisy chain, and the temperature is theoretical, not 
measured. The greatest heat is at the center of the coupon. OM coupons use the actual recorded temperature readings. Here is a 
thermal image showing the coupon thermal profile:

IST Greatest Heat in the Center of the Coupon

21

Flux from soldering 
operation.



• D-Coupon testing is the only coupon approved by IPC D-32 committee. 

• D-Coupon matches the same structure as the PCB. IST Coupons may not 
match the PCB design.

• IST can require two testing cycles. The first is for through holes and the 
second is for micro vias. 

IPC-TM-650 2.6.27A to the rescue
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Coupon Configuration To Be tested
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Example of Test Results
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Real OM test results
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Example of failures caught by OM testing
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Example of failure at 6th reflow cycle
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OM Test Examples
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Another example of Non-Conformance 
found on OM testing
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Another example of Non-Conformance 
found on OM testing
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Cross Section Pass Versus Fail
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Pass Fail



Example of a Compliant Micro Via that Fails 
Reflow
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• Micro via .005”
• Aspect ratio 1:1
• Dielectric Target 

.0045”



OM Test Test Profile on Actual D-Coupons
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Notice that all coupons pass first cycle.
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Coupon Drill Configuration
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Failures By Net
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Remake with Correct Via and Dielectric
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Failed .005” micro via 
1:1 aspect ratio

Pass .006” micro via 
.82:1 aspect ratio



100% Pass with Correct Via and Aspect Ratio
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100% Pass with Correct Via and Aspect Ratio
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Stacked Microvia Examples
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Stacked Microvia 5 MV /10 Land
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1. Addition of IPC-2221 D-Coupons Only no testing required.
– 30 minutes of additional tooling time to create data at Conductor Analysis Technology and to input Gerber files into an 

existing job.

– Parts are delivered with D Coupons. There is no delay in delivery.

– Coupons are to be used if D Coupon testing is desired at a future time.

2. D Coupons are added  and Testing is used for data collection only.
– 30 minutes of additional tooling time to create data at Conductor Analysis Technology and to input Gerber files into an 

existing job.

– When parts are completed they are typically shipped while D Coupons are processed for D coupon testing.

– Test report is sent to the customer after completion of the test, no parts are returned for failures.  Cost must be added 
to the order to perform test.

3. Acceptance based on Pass of D coupons
– 30 minutes of additional tooling time to create data at Conductor Analysis Technology and to input Gerber files into an 

existing job.

– After depanelization Coupons are tested on OM Tester.  Serial numbers that pass are shipped.

– Additional cost must be added to quote.

Types of D-Coupon Requirements
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OM test validation will prove that there material has structural reliability for 
today's challenging printed board requirements

– OM testing is a good process indicator that the actual boards will be reliable at 6X reflow

– Validated at actual reflow conditions.

– Detects failures at reflow that heals at room temperature.

– Test records actual temperature on coupon and resistance value.

– Validates propagated via construction that matches the Printed Board’s design.

– Om Failures and root cause evaluation are consistent to IPC-60XX requirements

– Data Collection allows for better design practices

Summary
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