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WHO WE ARE

• Founded in 2019
• Headquartered in Atlanta
• Microelectronics Technology Developer
• 12,000 sqft in-house R&D Facility

Ranked #1 in the Inc. 5000 List as 
the fastest growing company in 
Computer Hardware Category 

(based on revenue) 

We successfully commercialized 
3D printed microdevices
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• 12,000 sqft in-house R&D Facility

Ranked #1 in the Inc. 5000 List as 
the fastest growing company in 
Computer Hardware Category 

(based on revenue) 

We successfully commercialized 
3D printed microdevices

Listed by Inc. magazine among 500 
fastest growing US companies in 

2023 (based on revenue) 

Reza Abbaspour, CEO

Ph.D. from Georgia 
Tech on 
3D Integration of 
Electronics

NEXT 
1000 
List



FIRST AND ONLY
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3D Mechanically Flexible 
Interconnection Array

3D Phased-Array 
Antennas

3D printed High 
Frequency Waveguides

3D Printed Electronic 
Microplate

• THE FIRST COMPANY THAT MANUFACTURES FUNCTIONAL 3D PRINTED ELECTRONIC MICRO-DEVICES

• THE ONLY COMPANY THAT DEVELOPS 3D PHASED-ARRAY ANTENNAS FOR THE mmWAVE SPECTRUM

IMAGES FROM DUJUD’S MANUFACTURED DEVICES

Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 



PROBLEM
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• Slow and Costly manufacturing process that is seen today in the national chip shortage

Microelectronic Industry Shortcomings
We are solving these problems

• Complex Supply Chain susceptible to any fluctuation increases national security vulnerability

• Performance Limited due to 70 years old 2D architecture losing its edge to global competitors

Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 



TRAIL OF INNOVATIONS

The conventional etching techniques cannot be used to pattern copper

Mechanical polishing is the key 
for copper patterning 

• Not compatible with cleanroom separate facilities 
to avoid contamination

• Extremely expensive
• Each layer needs polishing time consuming for 30 

layers White vs Orange suits
Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 



OUR DISRUPTIVE MICROELECTRONIC TECHNOLOGY

Conventional 
Microelectronics 

Photoresist (PR) + Lithography

Copper Deposition

Mechanical Polishing (planarization) 

DUJUD’s 3D 
Microelectronics 

3D Printing a Micron-scale 3D Geometry

Copper Deposition 
(or other materials)

• 2 steps vs 8 steps

• No lithographic masks

• No planarization

The solution is simple and specialized

• Migrating from 2D to 3D

• Moving from Subtractive to Additive Scheme

Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 
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COMPETITIVE PERFORMANCE METRICS
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Smooth and dense metal profile resulting 
from our FLASH 3D PRINTING Technology

High porosity profile (low quality) 
resulting from ink-jet printing

INK/AEROSOL-JET DEPOSITION PRINTING vs DUJUD FLASH 3D PRINTING
• 2D process by nature challenging to employ on 3D surfaces
• High porosity poor electrical conductivity
• Low adhesion to substrate low mechanical reliability
• Sequential process time consuming and difficult to scale
• Material limited requires fluid bonding agents

• A True 3D process virtually any 3D geometry can be 
manufactured

• Dense metal formation 90% of bulk electrical conductivity
• High adhesion to substrate the same quality metric that is 

achieved by the semiconductor industry
• Instantaneous process The reason that its FLASH. It 

enables mass manufacturing because of high speed printing
• Virtually all dielectrics and metals are available

Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 



COMPETITIVE PERFORMANCE METRICS
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Reduced Manufacturing Smaller Feature sizes Metal Adhesion Quality Electrical Resistivity

Room Temperature 
Process Thin Film Formation No Post-assembly No Re-tooling Cost

• No mask preparation
• No traditional lithography 
• No etching
• No drilling and via formation

• Fine grain features down to 10 
micron

• 3D geometries vs 2D / planar

• Inkjet/Aerosol Jet printing 
exhibits low adhesion quality

• We employ a semiconductor 
industry process for 
metallization that has a proven 
track record

• Achieved 2.1 µ -cm which is 
approximately 6.9x better than 
inkjet printing.

• This results in high electrical 
performance for a wide range of 
applications from RF (e.g. 
waveguides) to sensing

• No mask manufacturing
• Rapid on-demand 

manufacturing no retooling 
cost

• Low cost process revisioning

• Monolithic integration of 
electronic components 

• No pick-and-place operation
• Digital alignment vs. physical 

positioning of components 

• No thermal shock
• Compatible with temperature 

sensitive materials such as 
polymers and semiconductors

• 50 nm thin films of metals 
are achieved for a wide range of 
applications

• In-system integration of 
environmental and bio sensors

• Flexible electronics

Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 
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HIGH PRECISION MANUFCATURING
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7 x 7 µm2

5 µm

Printing stage 
Voxel size = ~250 µm3

2560 x 1440 pixels DLP

Covers 1” 
diameter area

Material evaporation 
sources

Deposition shutter

Visual 
Feedback 

Glancing Angle 
Deposition

3D Lithography 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 
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HIGH PRECISION MANUFCATURING
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Glancing Angle Deposition3D Lithography 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 

Masked Intentionally



PARTICLE ACCELERATORS
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Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 



PROBLEM: PERMANENT BONDS
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Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 



PROBLEM: PERMANENT BONDS
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Motherboard

Conductive Cap
Silicon Die

3D Printed 3FIs

3D Printed 
Package

Heat Dissipation

Motherboard

Conductive Sub.
Silicon Die

3D Printed 3FIs

3D Printed 
Package

3D Printed 3FIs

Mating Silicon Die

3FI After Assembly 
(Deflected)

3FI Before Assembly 
(Unloaded)

Face-up silicon chip integration

Face-down silicon chip integration

3D FLEXIBLE INTERCONNECTION (3FI)

Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 
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3D FLEXIBLE INTERCONNECTION (3FI)
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Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 
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3D FLEXIBLE INTERCONNECTION (3FI)
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Multi die testbed

3D FLEXIBLE INTERCONNECTION (3FI)

Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 
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3D PRINTED SiP
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Helical type 3FI

Package 
substrate

Traces

Die housing

20 µm

80 µm

38 GHz bandwidth

Cross-sectional view of 3D printed RF transmission line

Low loss 3D printed RF transmission line measurement

3D printed SiP package 
substrate

Schematic of 3D printed SiP package 
substrate

Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 

Masked Intentionally



SiP- CIRCUMVENTING SOLDER BALLS

Silicon Chip

Solder 
Ball 3FI

Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 
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SiP- CIRCUMVENTING SOLDER BALLS

100µm

Solder Ball

Loaded 3FI

Schematic of chip 
assembly on 3FIs

BGA Chip

Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 
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SiP- MULTI CHIP MICROSYSTEM

200µm

200µm

200µm

Unassembled BGA 
Chip

Unloaded 3FI

2 assembled chips in 
a 3D MCM 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 
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BRIDGE- CIRCUMVENTING WIREBOND
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BRIDGE- CIRCUMVENTING WIREBOND
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PRODUCTS

Use or disclosure of data contained on this sheet is subject to the restriction on the title page. 

3D printed dual helical Ku-
band antenna arrays

3D printed conformal but 
rigid circuit boards



FOLLOW-UP QUESTIONS

business@dujud.com
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