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INTRODUCTIONINTRODUCTION
• Present VFPP (Very Fine Pitch Probe) Card Lifetimes 

currently ~ 525000 TDs; however, extending the lifetime 
would further reduce the overall cost of test.

• In addition, stepping-off the wafer would also significantly 
reduce the test time as compared to conventional vertical 
technology currently limited to stepping within the wafer.

• As a result, a multi-legged DOE was designed to determine 
if the lifetime could be extended by optimizing the cleaning 
recipes and in-parallel, step-off the wafer without 
detrimentally affecting the probe card electrical and 
mechanical performance. 
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DOE VARIABLESDOE VARIABLES

INPUT VARIABLES:
– #PTds (probe touchdowns) 

between cleans ↑
– #CTds (cleaning 

touchdowns) ↓
– Stepping-On / Off Wafer
– 2 Probe Cards
– 2 VLCTs Test Cells

OUTPUT VARIABLES:
– CRes
– Yield
– Re-Probe Rate 
– Planarity
– Alignment
– Tip Diameter
– TPT

DOE was based in terms of the following Input /Output variables
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DATA SETS: 2 Baseline and 3 DOE LEGSDATA SETS: 2 Baseline and 3 DOE LEGS

• Baseline Data Set
– BL 40_8 (40 Probe Td with 8 Clean Td)

• Old baseline since initial release to production environment. 
Step within wafer.

– BL 40_6 (40 Probe Td with 6 Clean Td)
• New baseline release since Early November 2007 to ADT-TW. 

Step-On or within wafer.

• DOE 3A, 3B, and 3C
– DOE3A

• 40 Probe Td with 6 Clean Td and Step-Off Wafer
– DOE3B

• 45 Probe Td with 6 Clean Td and Step Off Wafer
– DOE3C

• 45 Probe Td with 4 Clean Td and Step Off Wafer
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Lifetime ModelLifetime Model--Calculation ChartCalculation Chart
CTd 0.001330
PTd 0.000001

PTd CTd TLR (um) PTd CTd TLR (um) PTd CTd TLR (um) PTd CTd TLR (um)
40 8 0.0107 40 6 0.0080 45 6 0.0080 45 4 0.0000
80 16 0.0214 80 12 0.0160 90 12 0.0160 90 8 0.0001
120 24 0.0320 120 18 0.0240 135 18 0.0241 135 12 0.0001

: : : : : : : : : : : :
Est EOL 525,000  105,000   140.1 700,000   105,000   140.3 787,500    105,000   140.35 1,181,250   105,000   140.70   

Est Cycle 13,125    17,500    17,500    26,250    

DOE LEGS

Probe T/d Clean T/d
Step-Off 

Wafer EOL t/d
40 8 No 525,000      
40 6 No 700,000      
40 6 Yes 700,000      
45 6 Yes 787,500      
45 4 Yes 1,181,250   

DOE3C

Cleaning accounts for 99.9% of tip wear 
Probing has insignificant impact on wear

Comment
Previous baseline

BASELINE DOE3A DOE3B

Current setup since Early Nov 2007
Stepping efficency increase
Min Objective
Target Objective

Cleaning accounts for 99.9 % of probe tip wear.  
Probing on Al pads has basically no impact on probe tip wear. 
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Actual & Projected Lifetimes:Actual & Projected Lifetimes:

DOE3A
700K TDs, 
Step-Off

DOE3B
787K TDs
Step-Off

DOE3C
1181K TDs
Step-Off

5.5mils EOL 11mils NEW

Baseline EOL
525 K TDs.

Step-On
Actual Data

PROBING TDs vs. PROBE TIP LENGTH
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TEST  FLOW CONFIGURATIONSTEST  FLOW CONFIGURATIONS

DOE3B         
(125 wafers)

TESTER 
281

VFPP 
Card #41

Data AnalysisDOE3A Wafers 
(125 wafers)

DOE3C Wafers 
(125 wafers)

TESTER 
#325

VFPP 
Card #23

Data Analysis
Note: To minimize 
variation between 

DOE3A and DOE3B
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STATISTICAL ANALYSIS

Tukey-Kramer Method Used:

– In the Tukey-Kramer method, the minimum significant difference 
(MSD) is calculated for each pair of means.  If the observed 
difference between a pair of means is greater than the MSD, the 
pair of means is significantly different. 

– The Tukey-Kramer technique is to find all the sets of groups 
whose means do not differ significantly from each other.

Reference: 

Handbook of Biological Statistics:
(http://udel.edu/~mcdonald/statanovaunplanned.html )

http://udel.edu/~mcdonald/statanovaunplanned.html
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Yield Comparison For All Three Yield Comparison For All Three DOEDOE’’ss

• Some wafers used in DOE3B were fab 
engr lots (EBxxx). ADT-TW were told 
not to use these wafers moving 
forward.

• DOE3B shows identical average 
yield with BL_40_8 (BL=Baseline)

• DOE3A and DOE3C shows statistically 
insignificant difference in average yield 
with BL_40_6

• All DOE Legs shows variation of 
median within 1.5% tolerance band 
(Baseline variation).

• Stdev

 

of yield variation is tightest 
from DOE3B (45/6 Step Off)

DOE3A –

 

40/6 Step-Off

DOE3B –

 

45/6 Step-Off

DOE3C –

 

45/4 Step-OFF
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Immediate ReImmediate Re--probe% Comparisonprobe% Comparison

Immediate re-probe distribution 
shows that all Legs have 
statistically insignificant 
differences in distribution.
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Mechanical Planarity & Tip DiameterMechanical Planarity & Tip Diameter

No statistical difference in planarity observed. Tip 
diameter well within specification.
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Mechanical AlignmentMechanical Alignment

No statistical difference in probe tip alignment.
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SteppingStepping--Off Wafer Efficiency*Off Wafer Efficiency*

* Does Not Include Clean or Indexing Time* Does Not Include Clean or Indexing Time

Approximately a 7 % gain in TPT-test performance 
throughput is gained by stepping-off the wafer for 
this particular device.
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Electrical Analysis SummaryElectrical Analysis Summary



June 8 to 11, 2008June 8 to 11, 2008June 8 to 11, 2008 IEEE SW Test WorkshopIEEE SW Test WorkshopIEEE SW Test Workshop 161616

RISK SUMMARYRISK SUMMARY

DOE 3B was considered pushing the envelope, only because of one 
marginal parameter (Cpk~1.20), thus risk considered acceptable to 
proceed to high volume production evaluation.

 
DOE 3C was not considered viable.

DOE 3A
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DOE3B Production Test High Volume DOE3B Production Test High Volume 
Validation RunValidation Run

The amount of immediate re-probe 
dies were statistically insignificant 
between the two populations

The yield recovery from immediate 
re-probe werestatistically

 
insignificant

No other abnormality were observed 
during the 5 weeks of test run

All characterized electrical 
parameters are not significantly 
different among the two 
populations.



June 8 to 11, 2008June 8 to 11, 2008June 8 to 11, 2008 IEEE SW Test WorkshopIEEE SW Test WorkshopIEEE SW Test Workshop 181818

DATADATA--DRIVEN CONCLUSIONDRIVEN CONCLUSION

DOE 3B recipe to deploy to all world wide TI 
internal and external test floors in a controlled 
manner (device per device) to ensure no device 
dependant anomalies occur due to the new 
cleaning protocols or from stepping-off the wafer.
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