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Overview
– Introduction
– Objectives / Goals
– Background
– Traditional touch down optimization
– Tool Requirements
– Use Cases
– Achieved optimization results
– Talking about cost and savings
– Summary / Conclusion
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This paper is not about
complicating stuff…
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It’s a pragmatic approach

to a simple day-to-day issue…
effort needed…

what will it save, cost wise…
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The issue
• Cost of test is under pressure
• Quality should be as high as possible

– Post processing, outlier detection, test time optimization

• Probe card shapes dictated by product requirements
• Limitations of equipment
• Speed of change
• Need to have shortest wafer test time as possible

– Without compromising on quality
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Objectives
• Test as efficient as possible

– Least amount of touchdowns
– Only where it is needed

• Overcome limitations of prober 
– Supported patterns

• Industry requirements
– RF requirements
– Higher demands of parallelism
– Elevated temperature testing
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PDF Solutions
• Product lines

– Char
• PDF CV Test chip characterization. PB+ data 

analyzed.

– Control
• Also known as Maestria: Control of process tools 

(FDC), and leveraging this data with other data 
types.

– Yield
• Also known as dataPOWER VSF: Ad-hoc 

engineering analysis, focused on both casual user 
and engineering users. 

– Test
• Control of test cells, test optimization, efficiency, 

adaptive test.  Leveraging with other data types.

More info at www.pdf.com
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Traditional
• Manual labor

– Looking at shape of probe card.
– Determining based on experience what might work 

or not.
– Trying to optimize manually by adding touch down 

positions.
– Finding out after one hour that maybe should have 

started differently.
– It’s a puzzle.
– Time or TIME.
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Traditional results
• Good achievement

– Saved 5% -> Happy

BUT……
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What if…
• Changing my starting position…
• Maybe that other probe card layout
• What would happen if I rotate the probe card
• What if I do 8 sites instead of 4 or maybe 9
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Time… Precious

11



Need a tool that is…
• The right balance between features and usability…
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Tool requirements
• Ease of use & Fast
• Rule set

– On wafer, off wafer, or…
– Multiple touch downs, yes / no, or…
– Process step support
– Routing

• Debug capabilities
• Fine tune capabilities
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Tool requirements
• Needs to support standard probers
• Needs to integrated solution in Exensio-Test
• Needs to support customer automation
• “Trial and Error” friendly
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Tool History
• The Tool

– Initially released in 2004 in Cell Controller
– Improved over time

• Customer feedback
– Standalone solution
– More complex probe card layout requirement

• 2014
– Made available as separate tool
– Re-designed architecture to support changing requirements
– Dramatic speed increase and feature improvements
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Use Cases
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1. Generic optimization
– No specific rules. How to determine best probe card layout?

2. Odd shaped probe card
– What if probe card size gets too big? Alternative shape.

3. Determine best number of sites
– Evaluate number of sites against touchdowns.

4. Fine tuning strategies
– Specific tester requirements handling.



Bench mark results
Actual results achieved 
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Product No Die Sites

Non optimized Optimized
Touch down 

reduction
Test time 
reduction Comments

TD Wafer test 
time TD Wafer test 

time

A 2483 8 351 0:38:59 329 0:37:03 22 5.0% Optimal layout

B 554 4 156 0:41:29 149 0:39:43 7 4.3% Same layout

C 33239 16 2331 5:14:45

2217 5:04:47 114 3.2% Same layout

2120 4:56:17 211 5.9% Optimal layout

D 2269 16 210 0:25:56
184 0:23:39 26 8.8% Same layout

158 0:21:23 52 17.5% Optimal layout

E 6074 32 228 0:40:12 209 0:38:32 19 4.1% Optimal layout

F 246178 32 8426 7:48:57
8110 7:08:08 316 8.7% Same layout

7809 6:29:15 617 17.0% Optimal layout

G 2483 16 179 0:23:56 171 0:23:14 8 2.9% Optimal layout



Return Of Investment

$
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Investment
Running Cost

Etc…

Benefits
Return of 

investment

• Based on
– 15 wafer sort Cells, 5 Products / Cell
– 5% on Touch Down reduction
– 0.5% on index time reduction



ROI Calculation
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Salaries & Utilities
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Process Cost Cell / Year
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Optimization Cost Saving / Cell
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Return Of Investment
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• Based on
– 15 wafer sort Cells
– 5 Products / Cell
– Saving

• 5% on Touch downs
• 0.5% on index

• Break-even
– 3 cells / 1 product
– Positive within 1 year



Conclusion
• Achieve better optimization strategies.
• Savings are in OPEX and less in CAPEX or 

resources.
• Touchdown reduction between 3% - 10% with 

outliers above and below.
• Independent of prober software releases.
• Short ROI, depending on number of systems 

and products, but easily within 1st year.
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TI Paper
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Thank you
• Users of the tool

– For providing actual results.
– Providing actual use cases.

• You the audience
– For spending this Sunday afternoon.

• SW Test Workshop
– For setting up this 25th conference.
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