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nScrypt Is…

Advanced Materials Dispensing company with 
Precise, Conformal, and Reconfigurable 
Technologies 

• Commercialized direct print technology developed 
through the DARPA MICE program in 2002.

• Patented micro-dispensing hardware/processes.  

• Platform provider giving users state of the art 
precision in both motion and material control.

• Systems enable conformal printing and laser 
processing, not restricted to planar surface.

• Continued R&D in the area of printed electronics 
and tissue engineering.

Introduction
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We provide Enabling Tools and Solutions

nScrypt dispensing systems

• Motion platform and control 
software

• Dispensing pumps (Smart 
pump, positive displacement, 
etc)

• Height Sensors (touch probe, 
laser, etc)

• AccessoriesSmart Pump              Mixer            Sprayer

Introduction cont’d
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Polymer FETS Breakout patterns

Adhesives

3-D scaffold

Resistors

Solder and vias

PassivesWorking Devices

From conductive lines, working RF 
antennas and circuits to true 3-D 
structures…..keys to “anything” are in the 
materials and the material placement.

We can make Almost “Anything ”

Conformal printing

Introduction cont’d
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Active Mixing Tool

• Required for multi-component process on the research & 
manufacturing floor.

• Applications:  Semi-spontaneously forming polymers, 
multi-part epoxy, bio-polymers, etc.

• Requirements:  Small mixing volume, short residence 
time, homogeneous mixing.

Mixing
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Passive vs. Active Mixing

• Passive mixing
– Simple
– No limit on inlet 

components

– Difficult to reach 
homogeneity 

• Active Mixing
– Requires mixing 

“spoon”
– Inlet number 

dependent on “mixing 
bowl” size

– Easier to reach 
homogeneous mixing

Mixing cont’d
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Three Component Active Mixing System
• Three 
independently 
controlled linear 
actuators 
displace material 
into tip, which 
acts as “mixing 
bowl”.

• Material is 
actively mixed by 
800 micron 
stainless steel 
fluted rod, which 
acts as “mixing 
spoon”.

Mixing cont’d
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Small Mixing Area Allows Material Control

Material is mixed 
by rotating rod  
and close 
clearance internal 
wall resulting in 
homogeneous 
mixing

Mixing cont’d
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Modeling to ensure correct flow patterns

Mixing cont’d
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Results
Mixing cont’d
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What is Direct-Write/Print?

Advantages
• Maskless
• Ability to transfer almost all materials: metals, ceramics, 

ferrites, polymers, semiconductors, and living cells
• CAD/CAM: repeatable 
• Fast prototyping
• Effective material utilization
• Environmentally safe

Direct-Print
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Hardware
- Patented Nano Pumping (exceptional volume control with suck-back)
- Z tracking (exceptional and diverse 3D control)
- CAD defined geometry (ease of change and maskless)
- Solution provider (we hold your hand from the cradle to the running track)

Direct-Print cont’d
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Why is Z Tracking Critical?

Direct-Print cont’d
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Material Handling and Features

Features:
Dots – 75 µm and above
Lines – 50 µm to 3 mm (25 um is demonstrated)

Shallow Lines – width up to 3 mm with consist height 

3-D structures – any shape

Materials (1 cp to 1M cp):
Thick Film Materials – resistors, conductors, dielectrics

Thermoset Materials – interconnects, die attach
Thermoplastic Materials – flexible substrates, antennas

Glass Frits – hermetic sealing applications

Adhesives, Epoxies – encapsulants, seals, underfills
Solders – lead-free, leaded, etc….

Bio-Materials – Synthetic polymers to natural polymers with living cells

Nanomaterials –
And more ….

Direct-Print cont’d
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Start

End
5 mm long lines (175 um wide) 

200 mm long lines ( 175 um wide) 

Thixotropic materials 
with good start/stop.

Viscosity 300,000 cps.

Lines
Direct-Print cont’d
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Print Lines on uneven surface

- Pre-Scan
- Vision
- Touch Probe
- Real Time Laser

Z Tracking Mechanisms

Printing on uneven surface – pre-scanned

Direct-Print cont’d
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Viscosity 300,000 cps 

Dots trial - high viscosity 
Direct-Print cont’d
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400 um 150 um dots 100 um dots

75 um dots

• Viscosity 300,000 cps 
• 10 k dots/day for 2 weeks.
• No missing dots.
• All dots are in good shape. 
• 150 um dots ± 5%
• 100 um dots ± 8%
• 75  um dots ± 10%

Results of Dots trial - high viscosity
Direct-Print cont’d
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Dots trial - low viscosity

200 mmmmm

• Viscosity > ink jet can handle

• Size 100 microns.

• Estimated volume 50 pL.

Direct-Print cont’d
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Direct-Print Vertical Interconnectors

Direct-Print cont’d
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Direct-Print Scaffolds

3.5 mm

This is made of polycaprolactone (PCL)/acetic acid solution.  

Direct-Print cont’d
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Direct-Print on living creatures

Direct-Print cont’d
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Dynamic and Conformal Printing (in vivo TE)

• Enabling the direct-print 
technology to work on
– Live/dynamic body
– Irregular surfaces

Direct-Print cont’d
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Standard nScrypt Pump/Valve

Spray attachment

Air Inlet

The spray attachment is an add on 
piece to the existing nScrypt Pump.  
This allows a tighter control of the 
material being sprayed…. Less than 
100 picoliter resolution/control.

Spray AttachmentSpray
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There are limitations in viscosity 
of the materials that can be 
sprayed (up to 5000cp tested).

The internal layout of the spray 
nozzle was designed to allow a 
consistent spray profile.

Controlling spray width and 
thickness is controlled with 
proximity and pressure….within 
certain limitations.

Spray Attachment
Spray cont’d
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1 to 5,000 cp tested.

Spray Attachment - testing

Spray cont’d
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Summary

• Robust dispensing tools with Nano Pumping, dynamic 
mixing and spraying technology were developed and fully 
tested. 

• Z track is crucial for uniform dispensing.   

• Dispensing with a variety of materials and sturctures
was demonstrated. 

• Dispensing of true 3-D structures was demonstrated.

• This technology is  Precise , Conformal , and 
Reconfigurable .
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Printable Electronics

http://www.reedlectronics.com/semiconductor/article/CA6402459?pubdate=
1%2F1%2F2007
http://www.idtechex.com/printelecreview/en/articles/00000481.asp

Market Size and growth  of Silicon 
and Printable Electronics

The effectiveness of next generation Microsystems will be driven by cost and 
performance.  Conformal, flexible, 2.5D and full 3D structures will be and 
important attribute of the future of Microsystems.  The future of Microsystems 
will have electronic, photonic, mechanical and physical attributes and 
functionality.  Active electronics to account for physical changes and physical 
changes to enhance functionality……and all must be done cheaply and cost 
effectively.  New materials that can be sprayed/jetted/dispensed will allow next 
generation to become a reality.

Plastic Logic has taken the first steps 
to the future.  Shown is the “e-paper.”

http://www.gizmag.com/go/4908/

Next will be “e” paper with a full 
pentium processor and RF connectivity 
and active backlighting.

There is a big future in Printable Electronics
Appendix
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The total investment in the new fab, called 
Fab 3, is expected to approach 270-billion 
yen (approximately US$2.6 billion) by the end 
of March 2007.
http://www.pmahow.com/sandisk/009_300mm_wafer_fab_building.html

Printable Electronics will consist of tool sets with 
individual macro environments.  Dispense/spray and 
then go to the next station…..no large fabs required, 
just small clean rooms.

From large expensive fabrication facilities to next generation rooms.  Each room will have printers with a 
controlled local environment and can be set for web handling or standard tray handling.  Each printer will 
spray/jet/dispense polymers and nano-composite solutions with crystalline or near crystalline quality.

Rooms can be setup at the price of a class one thousand clean room.  Each tool will have the necessary 
tolerances and clean hoods to allow class 10 (if necessary) processing.  Tools will not be large vacuum 
technology, but maybe have an inert atmosphere, which is easily implemented, thus reducing the costs again.

A more Distributive Manufacturing Concept
Appendix cont’d
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Contact
nScrypt, Inc.

2100 N. Alafaya Trail, Suite 200
Orlando, FL 32826

Phone
407-275-4720

Fax
407-275-4759

General
info@nscryptinc.com

Sales
sales@nscryptinc.com

Support
support@nscryptinc.com


