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AME Packaging

4



NASDAQ: NNDM I www.nano-di.com | © 2022 Nano Dimension. All rights reserved. 5

Motivation

1. Limits:
preventing improvement of 
performance and reduction other 
factors such as weight and size

CURRENT WORLD OF ELECTRONICS

2. Supply chains:
hurting most in the high variety small 
mix and when prototyping (long R&D 
cycles)

Weight and size over 90% down



NASDAQ: NNDM I www.nano-di.com | © 2022 Nano Dimension. All rights reserved. 6

Motivation (cont.)
TRADITIONAL MANUFACTURING VS. SUSTAINABLE AM SOLUTIONS

3. Sustainability
A holistic approach towards 
functional electronics with net zero 
carbon emissions
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Motivation (cont.)
TRADITIONAL MANUFACTURING VS. SUSTAINABLE AM SOLUTIONS
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Motivation (cont.)
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LONG LINES FOR PACKAGING AND PROTOTYPING 

Very long lead time for small & 
medium-sized  enterprises and very 
long R&D-cycles 

o To produce a prototype, 4 R&D cycles are 
required 

o each cycle has a 3-4 months lead time 
until supplied from the global packages & 
electronics manufacturer

A MILLION OTHER COMPANIES 
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History
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AME SOCKETS & INTERPOSERS

• Very first encapsulation concept: Stacking 
of packaged ICs and interposers

Source: J.A.M.E.S
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History (cont.)
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AME SENSOR APPLICATIONS

Compact and flexible meander antenna 
for Surface Acoustic Wave sensors

3D embedded sensor in electrical packaging Optoelectronic Neural Surface

Sensor direct print packaging (3D printed wirebonding)
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History (cont.)
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TESTPATCH AGCITE® BONDING

Print on foil

success

Print on wafer

success

Connect two foil on flex substrate

success
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Process Evolution
PROCESS PLANNING, SYSTEM DESIGN AND DIE IMPLEMENTATION 

Die embedded 
PoC

IC Substrate 
Alignment 

Wire bonding less

Wire bonding less
Repeatability

Passive 
SiP electrical 

measurement

Desing 
optimization

Face up vs Face 
down

Functional SiP
(3.5W)
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But how it works?
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ADDITIVE MANUFACTURING ELECTRONICS (AME) - PROCESS DESCRIPTION

• Inkjet technology that combines UV-cured dielectric material (acrylic monomers) with silver 
nanoparticles (Ag NP) that undergo sintering upon IR radiation.

Result in solid objects with highly conductive patterns in shapes unachievable through traditional 
processes
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Additive Manufacturing Electronics (AME) - DragonFly

14
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From a Digital design file to a Printed Hi-PED 

Gerber / ODB++ / STL Pixels in a digital file Printed layer

Printed multi layers HiPED
Cured, dried and 

sintered layer
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CROSS-SECTIONAL VIEW

AME Build
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PROCESS PLANNING, SYSTEM DESIGN AND DIE IMPLEMENTATION 

System in Package (SiP) development flow 

Product 
Delivery

Electrical
Test

Visual 
Inspection

Layout Simulations Print 
Design

Initial 
Printing

Dice
Embedding 

Final 
Printing

Electrical
design

Define & 
purchase 
chips set

Pass Pass
Fail

System Engineering

FailToday:
Prototyping

Future:
Production

Product
Improvement

Mechanical 
design



NASDAQ: NNDM I www.nano-di.com | © 2022 Nano Dimension. All rights reserved.NASDAQ: NNDM I www.nano-di.com | © 2022 Nano Dimension. ll rights reserved.

Technical detailsRF SiP
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Schematic

• Main component:

o MMIC 4W X-band die 

(QPA1022D)

• Other: Resistors (6), 

capacitors (3) and MOSFET 

dies.
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Layout and BOM

• Main component:

o MMIC 4W X-band die 

(QPA1022D)

• Other: Resistors (6), 

capacitors (3) and MOSFET 

dies.

• Overall physical dimensions:

o 13.2x13.2x1.5mm

• Minimum pad size on die 

80um.
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Layout and BOM –cont’

• QFN on bottom side.

• Main 50-Ohm line

• Shielding for the RF line (walls)
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Layout and BOM –cont’

• Before components placement
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Layout and BOM –cont’

Cavities

• Before components placement
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Layout and BOM –cont’

• After components placement
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Layout and BOM –cont’

• Before components placement • After components placement.
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• FINAL TOP & BOTTOM VIEW

Layout and BOM –cont’
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AME Packaging Processes

27



NASDAQ: NNDM I www.nano-di.com | © 2022 Nano Dimension. All rights reserved.

Top level processes available

Manual placement of Die is possible High Accuracy Automatic placement is required

Split Assembly Flip Chip
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Split Assembly

29
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Split assembly process
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Flip-Chip

31
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Flip chip assembly process
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Fabric G

Systems

AME (Additively Manufactured 
Electronics)

AM (Additive Manufacturing) SMT (Surface Mount Technology) Digital Deposition Technologies

Driven by DeepCube Group: 
Deep Learning software embedded in systems for realtime self-learning and correction

Digitalize analog manufacturing

Environmentally friendly & 
efficient digital production:  
Smarter, Better, Faster 

AME enables free from 3d electronics design and manufacturing

THE NANO DIMENSION JOURNEY
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Main Process Challenges

• Registration:

o Dies placement.

o Building up the VIAS on top 

of the dies

o Removing print for P&P.

• Pushing the current boundaries 

of design rules and process.
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Technical detailsPower Transistor AME Packaging
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Power Transistor SiP

36

GAN-ON-SILICON

• Enhancement mode GaN-on-silicon power transistor (650V)
• Top-side cooled configuration 
• High current Ids 𝑚𝑎𝑥 = 60𝐴
• Rds 𝑜𝑛 = 25𝑚Ω
• Very high switching frequency (> 100MHz)
• Small 9 X 7.6 mm PCB footprint 
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Power Transistor SiP
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GAN SYSTEMS (GS66516T) 

Isolation Distance
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Power Transistor SiP
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GAN SYSTEMS (GS66516T) PAD GEOMETRY

• Metallization: Cu (thickness= 8um +/- 2um)

Passivation (total thickness= 10um +/- 2.5um): 

Very top passivation: polyimide (thickness= 5um +/-1.5um) 

Below Polyimide: SiO2 and SiN passivation.

• Die total thickness: 8 (Cu)+10 (Passivation)+240 (Si/GaN/Al)+4(Cu)=262 um

30µm
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Power Transistor SiP

39

RI.SE DESIGN FOR AME

Upper gates 
drivers

Lower gates 
drivers

Minus - Source

Phase

Plus -
Drain

Challenges:
• Meeting the application targets – High voltage, high current
• Effective heat dissipation – High current
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Power Transistor SiP

40

GAN-ON-SILICON

Process:
a) Printing dielectric cavities & pause 

the print (keeping chuck at 100°C)
b) Placing the silicon dies and adding 

Epotek conductive glue on the bare 
pads 

c) Print DI “soldermask alike” and fill 
gaps

d) Print CI pads connection
e) Print interconnecting tracks
f) Print cover layer

GaN Die
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Power Transistor SiP
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GAN-ON-SILICON
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Power Transistor SiP
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GAN-ON-SILICON

Resulting package
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Power Transistor SiP
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GAN-ON-SILICON

Tests:
• 38Amp @ room temp (25°C)
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Summary

44
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Nano’s Fooprint in Silicon Packaging
SIGNIFICANT IMPROVEMENT IN GTM TIME + SPEC

R&D cycle – 90% down Estimated prototyping market size

$30M
Reduced

Development 
Engineering Cost

Taking down rapid 
prototyping from
12 month to 

2 month

$100M
System Development Engineering Cost

Testing cycle optimization – Test silicon 
device during development stage
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Nano’s Fooprint in Silicon Packaging (cont.)
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PERFORMANCE IMPROVEMENT

• Wirebondingless connections: Transmission lines’ interconnects can be controlled by design
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SiP & Packaging Market Share 

New market

FUTURE - PROCESS PLANNING, SYSTEM DESIGN AND DIE IMPLEMENTATION 

Production
With improvement of our materials, We 
can produce immediate high mix low 
volume RF SIPs

47

SiP production market size
Growing market – 8% CAGR till 2030

47

$34.2B
According to TechSearch International, 13.3 Billion 
SIPs  were shipped in 2015. almost 70% were RF

*With few big legacy players, it’s a highly concentrated 
market, ready to be disturbed
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THANK YOU

@3Dpcb

www.nano-di.com

@nanodimensiontech


