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Introduction and Benefits
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Resistor/Conductor Foil Formation

IMAPS 2025 Device Packaging Conference | Phoenix, AZ

01346



©2024 Quantic Electronics. All rights reserved. 6Company Confidential

Designing with Ohms per Square (100 OPS Example)

One sheet resistivity can make orders of magnitude resistors
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Manufacturing Process- Standard Subtractive Method

IMAPS 2025 Device Packaging Conference | Phoenix, AZ

01348



©2024 Quantic Electronics. All rights reserved. 8Company Confidential

Manufacturing Process- mSAP Overview
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Test Vehicle Design
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Experimental Results

Target: 100 ohms resistors (0.01”(0.254mm) x 0.01”(0.254mm)) using 100 Ohms/square material

Key Findings:

• Successful embedding of resistors

• Good material adhesion to build-up film

• Orientation affects resistance values and tolerance

– Perpendicular resistors (to etcher direction): better tolerance

• Overall tolerance: +/- 20-25% (Target- 15%) Width cleanly defined

Length not cleanly defined
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Experimental Results

Note: For the size 
resistors used in this 
study, if made using 
the standard 
subtractive process, 
the tolerance can be 
> +/- 30% 
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Optimization Strategies

Design/Process Improvements:

• Orient resistors perpendicular to the etcher direction

• Alternative: 45° angle processing in etcher

• Enhance plating distribution

• Modified copper plating process (do not plate up over resistor areas)

• Utilize standard first article procedure

Material Improvement

• Optimize resistivity uniformity of resistor/conductor foil

• Utilize lower Ohms/square value (thicker coating is more uniform)
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Future Directions and Opportunities

Upcoming Research:

• Tolerance Improvement

• Material characterization (CTE, peel strength, etc.)

• Long-term reliability testing

• High-frequency electrical testing (40+ GHz)

Industry Collaboration:

• Open to partnerships

• Focus on practical implementations

• Scaling opportunities
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Conclusions

▪ We have demonstrated that thin film resistors can be embedded in organic packaging substrates 
using resistive layers on 3-µm copper (with a carrier) using the mSAP process.

▪ We did not meet the targeted tolerance but have a path to improve.

▪ Modules and IC Packages can utilize the potential benefits of embedded resistors.

▪ Miniaturization and/or increased functionality

▪ Improved electrical performance

▪ Improved reliability 

▪ Seeking opportunities for collaboration
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MORE INFORMATION
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Thank You!

Questions?
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