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Automotive Chip Demand Drivers
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- Enabling safety, self-driving, control advancements

- Increased chip content
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Motivation for Work — Improve Probe Card Performance and Reduce Cost of Test for

Automotive Device Wafer Test
- Need to resolve guide plate bowing issue during production

Desired Performance Vertical Springs Vertical Springs Actual Performance
Water Wafer

- Guide plate bowing leads to mis-aligned springs (X/Y) causing CRES instability
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Guide Plate Bowing Simulation Results

Simulating FFIl low force, rigid guide plate material Simulating high force, traditional guide plate material
FFI Solution x16 solution reduced guide
plate bow vs POR solution
- Utilizes low force springs combined with
ridged guide plate technology
Simulated Guide Plate Bow Simulated Guide Plate Bow
showing flat guide plate planarity showing excessive bow

Increase Parallelism to Lower TCOO
Cost of Sort per Good Die

Key TCOO Model Assumptions ﬁ x16 test costs reduced by 20% vs x4

- Comparing current suppliers x4 and x8 vs. new FFl x16 design

- Similar test times between the three configurations

- Same wafer starts per month

Cost of Sort per Die ($)

- No additional testers required

- 10-year product (device) life-time

- Captured production performance differences between the different
probe card configurations

Supplier A x4 Supplier B x8 FFI x16
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FFI Qualification Results

Probe Card Configuration
16 site (4 x 4) Apollo probe card
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Ref. Probe Mark FFI x16 probe card @ 75um OT, 50x TD : (VOD)
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Evaluation Item Evaluation content Criteria Judgment
1 Planarity Equivalent to 4DUT-PC PASS
2 Mechanical Characteristic Thermal Bending As above PASS
3 Probe Mark As above PASS
4 SHMOO Correlation As above PASS
5 Electricity Characteristic DC Correlation As above PASS
6 Map Correlation As above PASS
: : No issues with unstable contact
7 | | Cleaning Evaluation during multiple wafers PASS
Mass production Evaluation
8 Running Evaluation As above PASS

Conclusion

 The automotive device market continues to grow with increased chip
demand

 New probe card technology from FormFactor was successfully qualified to
achieve goals

» Customer realized significant improvements in both operational performance and reduced cost
of test

Automotive customer accomplished goals and deployed FFIl technology into
high volume production
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