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MEMSLand
Cost Effective MEMS to Develop a Sustainable High Tech Business

Demonstrator 11

Large Area Micro Assembly / 1@1

Jan Eite Bullema
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Explanation business carrier / Demonstrator

In general MEMS Packaging Costs are estimated 75 -90%

Fast pick and place can bring packaging cost down to below 15% 

by reducing assembly costs [Bullema, COMS 2006]
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Applicability

High Speed Accuate Pick and Place is applicable in typical MEMS
products.

1 @ 1 Pick and Place
- Lens Stack Mini Camera
- Capping of RF MEMS
- Stacking of SiP
- Bumping of Wafers
- 3D ASSM Modules
- TSV 3D Stacking

Next Step in Nanotechnology: 
Engines of the Future
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Activities in Workpackages
WP3. Much effort was spend on finding the Business Case for High Speed
Pick and Place for stacking, capping and bumping of wafers especially 
the technical requirements. 

Value Drivers Year Requirements

Formfactor 2008 30 terminals/die

Ø tsv 25 µm
3 layers

Performance heterogeouneous 2010 100 terminals/die

  - PCB elimination Ø tsv 15 µm

  - Functional blocks 3 layers

die size (logic) 0.75 - 10 mm2
die size (wireless) 0.75 - 25 mm2 # terminals 100

die size MPU: 144 mm2 Ø tsv  10 µm
# layers 8
chip size 0,25 - 250 mm2

Memory HDD flash 2012 100 terminals/die ATP: 25 mm2
Ø tsv 5 - 10 µm die thickness  50 µm

8 layers cost/layer $ 200,-
memory chip size: 20 - 250 mm2 KGD yes

Via last After CMOS

# terminals 1000

Ø tsv  5 µm
3D Design heterogeneous 2016 1000 terminals/die # layers 14

Ø tsv 2 - 5 µm chip size 0,25 - 250 mm2
14 layers ATP: 25 mm2
die size (logic) 0.25 - 16 mm2 die thickness  20 µm

cost/layer $ 150,-
KGD yes
Via first before CMOS

Machine specs: (2012 production)

Machine specs: (2016 production)

Existing solutions

Equipment
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Cooperation between MEMSLand Partners
Discussion within MEMSland to obtain specifications / direction:

IMEC - NL (Jo de Boeck)

MA3 Solutons BV (Martin van Acht)

TU Delft ( Marcel Tichem)

NXP - ITEC ( Bas Verhelst )

NXP - ( Eef Bagerman,
Nick Pulsford, Eric van de Riet)

Meetings at TNO and site-visits, invitation to 
the MEMSland partners to join the innitiative
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Economic perspective
The market forecast for 3D Stacking Equipment is very promising

Prognosis: 200 Stacking Machines in 2012 @ 500 000 Euro per machine

BleuBird aims at > 30% Market share of this Pick @Place Market 
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Exploitation plans
TNO as a Research Institute wants to develop technology enabling
3D stacking of Chips to Wafer at high accuracies and high speeds

Issues:

- Thin Die Handling

- High Speed Accurate Pick and Place, extending concepts

- Inspection and Cleaning

- Bonding / De bonding, interconnection technology



September 30, 2008 MEMSland Consortium Meeting 10

MEMSLand

Exploitation plans
TNO as a Research Institute wants to develop technology enabling
3D stacking of Chips to Wafer at high accuracies and high speeds

Issues:

- Thin Die Handling

- High Speed Accurate Pick and Place, extending concepts

- Inspection and Cleaning

- Bonding / De bonding, interconnection technology



September 30, 2008 MEMSland Consortium Meeting 11

MEMSLand


