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INTRODUCTIONINTRODUCTION

• TI and sub-con test floors use a variety of probe 
card technologies ranging from cantilever to 
advanced MEMs on wafers with an array of probe 
test requirements. 

• Each new device exhibits increased functionality, 
which requires increased test capability and a 
decrease in the cost of test or COO-cost of 
ownership.  “cheaper, faster, better,”...what else is 
new?
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PROBLEM STATEMENTPROBLEM STATEMENT

• But, increasingly shorter and complex product 
cycles also shorten the time to design, develop, 
characterize and introduce wafer-level probe card 
technologies into test floors and “Qualify” as 
“Production Worthy.”

• So, how does one go about getting probe card 
technology quickly into production without incurring 
significant evaluation costs in as non-intrusive 
and/or as non-disruptive manner to production?
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INTEGRATION APPROACHINTEGRATION APPROACH
Perform a focused integration process that 
reduces the qualification time, yet increases the 
success-rate of introducing probe card 
technologies into test floors.  Composed of 2 key 
steps:

1. Technology Qualification- A few wafers 
and probe cards

2. Production Qualification- A lot more 
wafers and more production exposure

“Similar to bringing a pet fish 
home from the pet store”
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11--PET FISH INTEGRATIONPET FISH INTEGRATION
Probe TechnologyProbe Technology ““FishFish”” QualificationQualification

“PET FISH”
PROBE CARD 

TECHNOLOGIES

“PET SHOP”
PROBE CARD / 
ATE INDUSTRY

TEST CELL / FLOOR 
INFRASTRUCTURE ISSUES ?

COST / PERFORMANCE  
COO ?
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ISMI Probe COO Model
Breakdown of Probe Related Test Costs

OK?
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PROBE CARD INTEGRATION PROCESS: PROBE CARD INTEGRATION PROCESS: 
(2 Steps Each with 4 Compliance Levels)(2 Steps Each with 4 Compliance Levels)

TECH QUAL PROD QUAL

INTEGRATION

Technology - Production 
QUALIFICATION

PASSES Category

PASSES  Category

DOES NOT QUALIFY

DOES NOT QUALIFY

Meets required CTF-Critical To Function parameters. Passes qualification category 
for the particular probe requirements envelope or node intended. e.g. 70 um, x32/x64 
multi-site enablement
Meets most CTF-Critical To Function parameters. Passes qualification step. 
However, contingent on additional data, data analysis either on-line or off-line to 
resolve.
Does not meet most CTF-critical to function parameters.  Does not pass
qualification category.  Not considered a show-stopper; however, ARs required to be 
resolved
Does not meet required CTF-critical to function parameters.   Does not pass 
qualification category.  Considered a show-stopper, significant work required to
resolve.
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CTF CriticalCTF Critical--toto--Function Qualification AreasFunction Qualification Areas

– PHYSICAL
– DESIGN PROCESS
– MANUFACTURING
– SUSTAINABILITY
– TEST PERFORMANCE
– RELIABILITY
– TEST OPERATIONS
– FUTURE 

APPLICABLITY 
– COST OF 

OWNERSHIP
– OVERALL 

ASSESSMENT
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OnOn--SiteSite
Tech Trans Tech Trans 

EngrsEngrs / Techs / / Techs / 
OpersOpers

POCPOC--Point Point 
of Contactsof Contacts

TI INT TI BU PRBLEGENDLEGEND TI-XM SUB PRBSUBPC-A

PROBE PROBE 
Vendor AVendor A

PC A Subcon

PC1 Mgr

PC A SubCon

PC1 Engr

Prober Mgr

Prober Engr

Prober Tech

Prober Engr

PC-B

PROBE PROBE 
Vendor  BVendor  B

PC2 Engr

PC2 Mgr

PC B Tech

PC B Tech

Busn Unit
TEST Mgr 

Probe Engr A Probe Engr B

Test Floor
Mgr

PROBER E

PROBE MGR

TEST ENGR

Busn Unit 
Pgm Mgr

Subcon Ops

Subcon Mgr

Subcon Engr

Subcon Engr

Subcon Tech

Planning
Mgr

Qualification Team Structure: Qualification Team Structure: 
EXAMPLE: FOR A DUAL COMPARATIVE QUALIFICATIONEXAMPLE: FOR A DUAL COMPARATIVE QUALIFICATION
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TEST FLOW FOR PRODUCTION QUALIFICATIONTEST FLOW FOR PRODUCTION QUALIFICATION--RTPRTP

VENDOR A 
PROBE 

CARD #1

WAFERS

1 -6
TESTER

# 1

Parallel  
Test Flow
PC Swap      
w/Re-Probe

150

WAFERS

#4

VENDOR B 
PROBE 

CARD #2

WAFERS

7- (4) -12

24 Lots             
600 WAFERS
2 Re-Probed 
8 hrs Change-out        
86 hrs / Prober

8h 175

Re-Probe 
#4

Test Time ~1.5 hrs/ Wafer

VENDOR B       
PROBE 

CARD #1

VENDOR A       
PROBE 

CARD #2

WAFERS

13 -18
TESTER

# 2
WAFERS

19-(16)-24
8h 175150

WAFERS

#16Re-Probe 
#16

Input Variables:
– Probe Card to Probe Card
– Tester/Prober to 

Tester/Prober
– Wafer to Wafer (Re-probe)

Output Variables:
– CRes (Std Dev)
– Yield
– Re-Probe Rate 
– Planarity/Alignment
– Tip Diameter
– TPT
– Scrub / UBM Damage
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Example: Effect of DowntimeExample: Effect of Downtime
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ENCOUNTERED A PROBE PROCESS ISSUE DURING 
PRODUCTION THAT AFFECTED PROBE CARD 

PERFORMANCE AS A RESULT OF AN INTERRUPTION
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KEY MESSAGE

• The probe technology may appear to work from 
the outset, but need the production time to 
expose the technology to various use conditions.

• A high number of TDs not necessarily required, 
but by designing evaluation DOEs for multiple 
set-ups, change-outs, test program checks, etc., 
the production issues are given more opportunity 
to appear and resolve earlier.
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KEY LEARNINGS
• Project management CPM-critical path methodology 

proved critical to success: Key obstacles identified ahead 
of time to still meet major milestones.

• Cross-matrixed organizational structure formed across TI, 
vendors and sub-cons covers key personnel and 
technology requirements with roles / responsibilities 
clearly defined.

• Both on-site (TI-Dallas) and off-site (Sub-con) training 
provided by TI and vendors for both engineering and 
operators facilitates probe technology integration.

A Test Plan is CRITICAL
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END


