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PURPOSE OF THE

PRESENTATION

Introduction to LTCC Technology:
General aspects

Major problems encountered with
commercially-available products:
Solutions developed 

Fabrication of 3-D structures for
sensor and micro-fluidic applica-
tions: C-based sacrificial layer
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AN OVERVIEW
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OUTLINE OF THIS 
PRESENTATION

LTCC Technology
Challenges

&

Solutions

Fabrication 

of

Devices

!Introduction

!Advantages

!Differential shrinkage

!Chemical incompatibility

!Micro-fluidic structures
using C- sacrificial layer

!Sensors

!Conclusions
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INTRODUCTION:
LTCC MATERIALS 
SYSTEM
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ADVANTAGES OF LTCC 
FOR SENSOR
APPLICATIONS

ADVANTAGES OF LTCC 
FOR SENSOR
APPLICATIONS

Chemical / thermal 
stability

Machinability of tapes

Cost effective

High density packaging

Hermeticity

Mechanical and electrical
functions in one system
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DIFFERENTIAL
SHRINKAGE

Thick-film components starts densifying
! prior to LTCC (~150-250°C) and 
! at a higher extent than LTCC

Not desired for test-patterns

Not desired for devices

No co-firing possible !
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MODIFYING 
COMMERCIAL 
PASTES-I
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! Mobility of glass phase is supressed by SiO2 addition

MODIFYING 
COMMERCIAL 
PASTES-II
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CHEMICAL 
INCOMPATIBILITY:
GLASS LOAD

! The type and amount of
glass load,

! The chemistry of the 
material,        

! Processing conditions

!The extent of reaction

!The type of the interface:
abrupt - broad - diffuse

DETERMINES
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Diffusion of elements at
the interface

CHEMICAL 
INCOMPATIBILITY:
DIFFUSION 

Deviation in functional 
properties of the com-
ponents (resistance, ..)

LEADS TO
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CHALLENGES IN
FABRICATION OF
MICRO-FLUIDIC STRUCTURES

Sagging
Unsupported cavity is deformed
during:

!Lamination (lamination stress)
!Sintering (over Tg)

Delamination / Disintegration
Occurs due to:

!Poor lamination
!Geometrical constraints
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CARBON SACRIFICIAL
PASTE PREPARATION
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FABRICATED
STRUCTURES

Membranes produced: 40 m thickness / diameters (7,10, 15, 18mm) / spacing (10-100 m)
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Carbon sacrificial pastes effectively used
for fabrication of membranes/channels

CONCLUSIONS

Final membrane features dependent on
graphite powder and LTCC properties

PTC free-hanging bridge on LTCC

14mm-diameter-membrane with PTC resistors

Compatibility of the LTCC materials 
system is extremely important:

! thermomechanical properties,
! selected material (glass),
! processing conditions 

must be well-known and optimized

Shrinkage-match of commercial conduc-
tors possible by modifying the pastes


