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w
Flow velocity [m/s]
-0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8

FLOW 120

1‘1‘4 4

Vout [mV]

-2p0
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MEMS- Manufacturing process —FOTURAN

Photo-structuring

|
Special glass substrate
=
w UV‘ EXposure

Crystallization by heat conditioning

MEMS process - Sensor structure
spin coating of membrane
sputtering platinum RTD's
spin coating of passivation
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MEMS- Manufacturing process — Sensor structures

Photo structured glass substrate
with membrane - polymere dot

Spin coating prozess

Sputtering thin film platinum
Photolithographic mask process
lon based etching process

RTD- structure passivation
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Sensor application = chip layouts and circuits

- Different resistor arrangements and values depending on flow application
- Customized sensors possible because of inexpensive mask processes

1 heater, 1 Temp. sensor 4-resistors 4-resistors + Temp. sensor

IR I T I I Il

Simple resistive structure

for using in CTA - mode — Using as full bridge D D §
in a CTA ;Flow direction sensitive

Pt 1200

o flow signal (nan Linesr Using as fu” bndge

?:235 with Constant Vo|tage low signel non Jinesr)
5 o or current supply
]§ :T Flow direction sensitive

LA g
>
£
g i T
a o
[ ) g
5] tg ]N 1
o=
B cri
8
s 1
H 1
o
@
™

u-  LH358

UL /D uz
o

=3
=

et
P

BND
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Sensor application — thermal sensor properties

Sensor surface Sensor surface

e Tc I S e elec

25 L= “h. 125

40 B bl o 20 AVG Temp = 33°C

375 4o AVG Temp =45°C RLEYA E—— 375

35 35 ===

325 325 -~ I~

30 20 1 = e~
272': mm 275 it St mm

0 0.25 0.5 0.75 1 1.25 15 1.75 2 2.25 2.5 2.75 3 ® 0 0.25 0.5 0.75 1 1.25 15 1.75 2 2.25 25 2.75 3

Simple full bridge calorimeter mode Simple full bridge calorimeter mode
Sensor supply 3mA and about 2,5 volts Sensor supply 3mA and about 2,5 volts
Flow rate 0,00 mIN/min Flow rate 200 mIN/min

65

60 +—2C

55

p —1 | | .

1 AVG Temp = 45°C Full bridge calorimeter mode and CTA biasing
3 — Sensor supply 4mA and about 3,5 volts

" mm Flow rate 600 mIN/min

0 0.25 05 0.75 1 1.25 15 1.75 2 2.25 25 2.75 3
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>3 Sensor application — measuring properties

Low flow ranges

Flow velocity
25 23 -20 -18 -15 -13 -10 -08 -05 -03 00 03 05 08 10 13 15 18 20 23 25

356

4- resistor simple
full bridge mode

300 -

250+

200+

150 1

100

50 +

Vout

T T T T T T T T T
-7p0  -630 -560 -490 -420 -350 -280 -210 -140 -70

356

-100 -

-150

-200

-250

-300

Flow rate
70 140 210 280 350 420 490 560 630 7

4- resistor full bridge mode
with CTA combination

Stable zero cross point; independent on any drift

effects like contamination.

SUNSTAR

INNOVATIVE SENSOR TECHNOLOGY

0

Unamplified nominal sensitivity
3mV/ mINmin™
In zero cross point

Physical flow range enlargement
by full bridge mode with CTA biasing

No cool down effect of heater
with CTA biasing.

Heating power 10mW to 50mWwW
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Sensor application — measuring properties
High flow CTA mode- range
SensorFlowRawAve (0 - 10 Liter / Minute) 0...50 m/s
10.0
95
e — N flou signal tnon Tinear)
o / +Laude
g / é
/ 5
2 . I T OV A A N S B "
S Lo b ] T e ) 1= !
7.0 = = §
/ : /
6.0 / i i 7, i it i””ii : :
/ i | ]
s / - L] o
5.0 —

00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

SUNSTAR

Flow [Liter / Minute]
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"‘ =RTD On Membrane

Sensor application — assembly possibilities
- Easy to use and robust sensor construction

- PCB integration by mounting in a cavity or hole

oo

560666660661 LE SMITtHo001CE - Connecting by wire bonding or soldering

- Backsite mounting of flow channel

Example with the wire bonding sensor type
MFSO02 together with an ASIC on a pcb.

Flow area
Sensor
‘ Glob Top
- Sensor mounted in a separate flow channel PCB
. . Electronics
- wire bonded flow sensor for pcb connection
-Pick & place assembling of sensor possible lo,5 Bonzirf;g
- p— m—

- Plug and play module by USB interface T
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Microflow sensor — sumary of behaviors

Product
Especially for fast flow measurements and wire bonding assembly,

the Flow Sensor was developed. Due to a membrane system the
thermal mass is reduced to the minimum. Very fast response time and low power
consumption are resulting from this little thermal mass. The membrane is just a
few microns thick and is carried by a glass substrate. Therefore the system is
robust and the device can be handled easily.

Advantages Applications

Fast response time Medical devices

Small mass flow rates Home spirometers

Detection of flow direction Differential pressure sensors
Low power consumption Mikrofluidic (gas)

Small thermal mass
Robust design

Best price-performance ratio |
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