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Microsystems in Board
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Principle and structure of combined fluidic-electronic systems in board
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Micro Fluidic Application

FIA in PCB:

e 2 micro pumps
* 1 mixer

1 optical sensor
nC

power driver
USB connection

&0 Heof
'3 50150

Traditional FIA TSl

Example of a micro fluidic Flow Injection Analysis (FIA)
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Micro Fluidic Application

open channel filled area
\

------- ZPCB FR4Z

epoxy, 2-8 um

copper

Technology and design of open and closed channels
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Micro Fluidic Application

Channels:

height 50...100 pm
width < 1 mm

flow rate 0.5 ml/min

5 R4(2) = _adhesive
N Cu(2)
channel | ‘Sl — Cu (1)
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High Pressure / High Flow Application
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Insufflator for keyhole surgery
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High Pressure / High Flow Application

h

Traditional version: New PCB version:

Realization of flow with tubes and hoses. Realization of flow with channels in PCB
Fluidics and electronics separated Integration of fluidics and electronics

Example of an electronic-pneumatic system in PCB (insufflator)
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High Pressure / High Flow Application

Schematically cross section of channels produced by milling
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High Pressure / High Flow Application

PCB-Channels:

4 flow rate < 50 I/min
¥ nressure < 8 bars
28 height 1 mm

= width 6 mm

Channel structure of an electronic-pneumatic PCB
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Quality & Reliability
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Flow in ml/min
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0
bubble Timein s

pump behavior with bubble

particles and bubbles on valve seat

Investigation of robustness of micro pumps
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Quality & Reliability

10 cm/min 20 cm/min 30 cm/min
no complete layer ring on valve seat complete layer

coating with epoxy glue with optimized viscosity

Increasing reliability by covering of the valve seat
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Quality & Reliability

warping of prepreg layers

deformation of channel covers

e W
: KT

R squeezing of material excess
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Quality & Reliability
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Quality & Reliability
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Quality & Reliability

Pressure sensor

Sealing by glue deposition
by dispension

Channel inside board (not
visible)

Joining and sealing of pressure sensors
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Special Coating and Joining Technologies
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Microwave-curing of polymer coatings (epoxy, silicon, polyurethane) [Project MicroFlam]
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Special Coating and Joining Technologies

300
——22% 2.45 GHz +44% 5,8 GHz
——44% 2,45 GHz
250 ——60% 2,45 GHz + 80% 5,8 GHz N
83% 5.8 GHz
——17% 2,45 GHz + 100% 5.8 GHz
g) —100% 2.45 GHz
- 200 —100% 5,8 GHz
)
5 \
©
gi 150 A_ﬁ-""——#—ﬂ_———’—-’_-——““\\\\‘
g 3
[0} ————
= 100 - A&
E
(U -
@ . solder pastes with suszeptor
0 T T T T T I T I

00:00 00:30 01:00 01:30 02:00 02:30 03:00 03:30 04:00
process time, mm:ss

Melting behaviors of solder pastes in a combined microwave oven [Project Microflow]
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Special Coating and Joining Technologies - Outlook
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Field of research: Low temperature soldering with nano-solder-films [A. Novikov]
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