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Technology – Flow Charts ( Bare Dice Process )Technology Technology –– Flow ChartsFlow Charts ( ( Bare Dice Process )

1 ) - Flex Design

2 ) - Component attachment

3 ) - Circuit Test & Screening

4 ) – Layers Stacking

6 ) – Cube Sawing

5 ) – Cube Molding

7 ) – Cube Plating ( Ni + Au )

8 ) – Circuit interconnection 
by laser grooving

9 ) – Cube Test & Screening
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• The module consists of stacked components : 
Memories, Processors, Converters, MEMS ...

• The module is isolated by a moulded resin.

• The module is sawn to disclose the 
connections.

• The module is short circuited by a plating 
process.

• The electrical paths are re-routed in line with 
the customer PCB layout, via laser etching.

Technology – Basic TechnologyTechnology Technology –– Basic TechnologyBasic Technology
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TYPE OF INTERCONNECTION TECHNOLOGY IN 3 DIMENSIONSN
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Same Die / Memory Chip Heterogeneous devices / System in a Package 
« SiP » / System in a Stack / 

CHIP-ON-CHIP

Interconnection
Inter-Chip

Directbonding to
the PCB

Bonding on a 
BGA package

- FUJITSU
- ASE
- AMKOR

- AMKOR
- CHIP PAC

Hot Process Cold Process

3D Interconnection
by soldering

Folded
Flexible Tape

- DENSE PAC
- STAKTEK
- SIMPLE 
TECH

- SAMSUNG
- MITSUBISHI

- TESSERA
- VALTRONIC

Glue Bus Metal

- VCI - IRVINE 
SENSORS
- 3D PLUS

Hot Process Cold Process

Folded Interconnection
by soldering

Bus Metal Glue

- TESSERA
- VALTRONIC

- DENSE PAC
- ALPINEMicrosystems

- I R V I N E
- 3D PLUS

- VCI

ESA – 4th round Table – Micro/Nano Technologies                                         May 20-22, 2003

O INTRODUCTION

O REMINDER ON 3-D TECHNOLOGY

O SPECIFIC NEEDS OF OPTO-ELECTRONICS COMPONENTS 
AND MEMS

O PROPOSED PACKAGING FOR OPTO-ELECTRONICS 
COMPONENTS

O PROPOSED PACKAGING FOR MEMS

O CONCLUSIONS AND PERSPECTIVES

PLAN

ESA – 4th round Table – Micro/Nano Technologies                                         May 20-22, 2003

1. RESISTANCE TO HUMIDITY

TELCORDIA TESTS ARE PARTICULARLY SEVERE WITH REGARDS HUMIDITY 

(85°C/85 % RELATIVE HUMIDITY – 500,2000,5000 HOURS – Telcordia 1221)

2. MECHANICAL CONSTRAINTS ON THE COMPONENT MUST 
BE CLOSE TO ZERO
THIS ALMOST FORBIDS THE ENCAPSULATION WITH RESIN SUCH AS CURRENT

PLASTIC PACKAGES 

3. NECESSITY TO MAINTAIN THE COMPONENT AT A 
CONSTANT TEMPERATURE REGULATED AT +/- 0,1°C

4.  NECESSITY TO INTEGRATE  ASSOCIATED ELECTRONICS 
TO THE OPTICAL COMPONENT 

GENERIC NEEDS 
OF OPTO-ELECTRONICS COMPONENTS
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20 µm

0.5µm

Third layer of organic material  for protect ion

Second layer of inorganic material SiOx / SiO2

First layer of organic material (epoxy... .  )

Fig 1

Substrate, PCB, Plastic Package ...

3200-0735-1

100 -  250µm

1. RESISTANCE TO HUMIDITY

. APPLICATION OF THE RUGGEDIZING TECHNIQUE  BASED ON THE 
DEPOSITION OF AN INORGANIC COATING OF SMALL THICKNESS (0,5 
µm) AT AMBIENT TEMPERATURE
THE SiOx MATERIAL IS CLOSE TO SILICA BUT IT IS MUCH MORE 
PLASTIC.

PROPOSED PACKAGING 
FOR OPTO-ELECTRONICS COMPONENTS (1) 
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2. MECHANICAL CONSTRAINTS ON THE COMPONENT SHOULD BE CLOSE 
TO ZERO

.  USE OF THE CONCEPT OF THE OPPOSITE  DOUBLE CAVITY MADE 
THANKS TO TWO NON- OR PLASTIC LIDS, WHICH ARE BOTH GLUED. 
THIS IS ONLY POSSIBLE THANKS TO THE RUGGEDIZING WHICH MAKES 
THE TWO GLUING RINGS AND THE LIDS HERMETIC. THE USE OF 
HERMETIC PACKAGES, WHICH ARE HEAVY AND EXPENSIVE IS 
THEREFORE NOT NECESSARY.

3. NECESSITY TO MAINTAIN THE COMPONENT AT A CONSTANT 
TEMPERATURE  REGULATED AT  +/ - 0,1°C

. THIS NEED FOR A VERY PRECISE TEMPERATURE REGULATION, 
EITHER BY HEATING THE COMPONENT OR COOLING IT, 
NECESSITATES AN ELECTRONICS REGULATION. THIS CAN BE 
ADVANTAGEDLY PLACED INSIDE ONE OF THE TWO LIDS 
CONSTITUTING THE PACKAGING. THE INTEGRATION OF THE 
ELECTRONICS WOULD NOT TAKE MORE THAN ONE OR TWO 
MILLIMETRES IN HEIGHT THANKS TO 3- D INTERCONNECTION.

PROPOSED PACKAGING 
FOR OPTO-ELECTRONICS COMPONENTS (2) 
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1. NECESSITY TO INTEGRATE ASSOCIATED ELECTRONICS 
TO THE OPTICAL COMPONENT 

. VERY OFTEN, COMPONENTS MANUFACTURERS WISH TO 
ASSOCIATE ELECTRONICS TO THEIR OPTICAL FUNCTIONS. 
HERE AGAIN, THIS ELECTRONICS COULD BE INTEGRATED 
IN THREE DIMENSIONS WHICH WOULD INCREASE THE 
THICKNESS OF ONE OF THE LIDS BY 0.8 MM PER STACKED 
LEVEL. 

PROPOSED PACKAGING 
FOR OPTO-ELECTRONICS COMPONENTS (3) 
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WE MEET EXACTLY THE SAME NEEDS AS WITH THE OPTO -

ELECTRONICS COMPONENTS, i.e. : 

1. RESISTANCE TO HUMIDITY

HUMIDITY HAS A CATASTROPHIC EFFECT ON THE  MEMS,   
MAINLY BECAUSE OF THE GLUING OF THE MOBILE PARTS 
THROUGH SUPERFICIAL TENSION. .

2. MECHANICAL CONSTRAINTS

MOST MEMS DO NOT STAND PLASTIC ENCAPSULATION. 
THIS IS WHY WE WILL USE THE PRINCIPLE OF SINGLE OR    
DOUBLE CAVITY.

GENERIC NEEDS AND PACKAGING SOLUTIONS 
FOR MEMS COMPONENTS (1) 
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GENERIC NEEDS AND PACKAGING SOLUTIONS
FOR MEMS COMPONENTS (2) 

3. NECESSITY TO INTEGRATE  ASSOCIATED ELECTRONICS TO 
THE MEMS

THE LEVEL OF THE OUTPUT SIGNAL OF A MEMS IS GENERALLY 
EXTREMELY LOW ; THIS IS WHY IT NECESSITATES AN 
ENCAPSULATION AND SOMETIMES A HANDLING AS CLOSE AS 
POSSIBLE TO IT.

THE ASSOCIATED ELECTRONICS CAN BE INTEGRATED BY 
STACKING COMPONENTS AS CLOSE AS POSSIBLE TO THE MEMS 
(MAINTAINING OF THE SIGNAL INTEGRITY)
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o THE NEED FOR HERMETICITY OF THESE COMPONENTS 
IS SUCH THAT IT SOMETIMES LEADS TO SOME ABSURDITY.

THIS IS HOW RECENTLY TWO COMPANIES 
MANUFACTURING OPTO-ELECTRONICS COMPONENTS 
WISHED THEIR HERMETIC PACKAGES TO BE RUGGEDIZED.

THESE PACKAGES WERE LOSING THEIR HERMETICITY 
BECAUSE OF THE OPTICAL FIBERS GOING THROUGH ONE OR 
TWO HOLES IN THE PACKAGE. THESE HOLES WERE FILLED 
UP WITH EPOXY GLUE. 

o IF WE MAKE AN ANALOGY WITH WHAT WAS GOING ON 
SOME THIRTY YEARS AGO WITH REGARDS CHIPS 
PACKAGING, FOR WHICH ALL THE ENGINEERS ENERGY WAS 
USED FOR THE DESIGNING OF GOOD DICE, PACKAGING WAS 
THEN CONSIDERED AS LESS IMPORTANT..

CONCLUSIONS AND PERSPECTIVES   (1) 
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CONCLUSIONS AND PERSPECTIVES   (2) 

o THE SAME PHENOMENOM OCCURS WITH THE OPTO-
ELECTRONICS AND THE MEMS FOR WHICH ALL 
INTELLIGENT RESSOURCES ARE CONCENTRATED ON THE 
BUILDING OF HIGH-PERFORMANCE OPTICAL DEVICES ; 
THE PACKAGING NOT BEING YET CONSIDERED DUE TO 
LACK OF TIME.

o THE VARIOUS PACKAGING APPROACHES, OF WHICH 
SOME ARE BEING CURRENTLY STUDIED, CONSTITUTE AN 
ATTEMPT TO IMPROVE THIS TYPE OF BEHAVIOUR..
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