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Philips MEMS foundry & micro-assembly

- State-of-the-art cleanroom 2650 m?
- Flexibility in materials and substrates
- High-end micro-assembly factory

- Development + Manufacturing

- Certified ISO 9001, 1SO 13485
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Print head challenge

* The classic design = micro-machined parts and micro-assembly
> Good performance

Relatively large

Expensive to produce

Limited printing resolution

Limited integration capabilities

V V V V

 MEMS inkjet devices offer many benefits:
> Smaller and lighter physical size
> Higher precision and speed
> Lower cost price

Main challenge:
Development of efficient manufacturing process in the shortest possible time frame
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The solution: 3D integration + advanced technology
Design dimensions

MEMS inkjet head dimensions

* 1-5 um thin film PZT

* Nozzle 20-40um, several nozzle shapes
* 100’s x 100’s um actuator size
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Distribution wafer: double-sided processing

Canal ‘

-

Ink supply
hole
~ PN

w

¢y B N N
. AccVY SpotMagn Det WD Exp |——m———
1 700KV 20 120x SE 96 1 DNO2 238min KOH

Acc.Y SpntManet WD Exp |—| 200 pm

700KV 20 350x SE 97 1 DN02 238min KOH

PHILIPS



Membrane wafer: SOl wafer processing and PZT
structuring
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Good performance:
capacitance distribution and low defect rate

Capacitance distribution
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Nozzle wafer: double-sided processing of SOl wafer
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Anti-wetting nozzle plate for stable jetting

Hydrophobic coating on nozzle plate

convex concave
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Advanced adhesive wafer bonding technology

Faoller
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Results alignment DM stack bonding

Left side Right side

D-wafer

Alignment (micron)
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Bond pad release & dicing

Nozzle
Membrane
Distribution

Dicing foil
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Chip assembly

Chip attachment
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Conclusions

* Our MEMS foundry and Micro-Assembly factory provide unique
capabilities for the development and manufacturing of MEMS inkjet
devices

* This is achieved by 3D integration and advanced process technology:
— Double-sided processing
— DRIE etching
— KOH etching
— Adhesive wafer bonding
— Chip Assembly

* These capabilities are available to customers that seek efficient

development, fast prototyping and smooth scale up to medium volume
production of high-quality custom inkjet printheads
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m DD How can we help to
accelerate your

Innovaligy innovation?

Want to learn more?
www.innovationservices.philips.com/mems



https://www.innovationservices.philips.com/looking-expertise/mems-devices-micro-assembly/?utm_source=pdf&utm_medium=download&utm_campaign=mems-development-prototyping-mems-inkjet-devices-pdf

