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WELCOME TO FIRST SENSOR

First Sensor is the leading provider of unique sensor solutions with the highest levels of
precision and reliability. We develop and manufacture tailor-made sensor solutions for optical
and radiation detection, pressure, flow, and liquid level measurements, as well as special
sensing applications on a global scale for a variety of applications and industries. First Sensor
provides its customer’s sensor solutions along the entire value-added chain based on various
base materials as well as a broad portfolio of innovative manufacturing technologies in the
fields of opto-electronic and MEMS (Micro-Electro-Mechanical Systems) sensors.

Over the past years, we have consistently expanded our business model and developed from a
manufacturer of customer-specific silicon-based optical sensor components into an integrated,
internationally oriented industrial company. With our headquarters in Berlin our customers can
depend on 14 development and manufacturing locations based in Germany, USA, Canada,

the Netherlands, Sweden, UK and Singapore.

Founded in 1991 in Berlin, First Sensor employs around 750 employees worldwide and achieved
total sales of more than EUR 112 million in 2012. First Sensor AG is listed on the Frankfurt
Stock Exchange in the Prime Standard segment.

Further Information and key figures are available at www.first-sensor.com.
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FIRST SENSOR AG

FIRST SENSOR TECHNOLOGY GMBH

SILICON MICRO SENSORS GMBH

www.first-sensor.com

Development, design and manufacture
of silicon PIN photodiodes, avalanche
photodiodes, linear and matrix
photodiode arrays, laser and light
emitting diodes, position sensing
photodiodes, wavelength sensitive
photodiodes as well as opto-electronic
modules and systems.

FIRST SENSOR AG (MUNICH)

www.sensortechnics.com

Development, design and manufacture
of pressure measurement systems,
level sensors, flow sensors as well as
fluid control systems.

FIRST SENSOR INC.

www.first-sensor.com

USA based subsidiary of First Sensor
AG, providing design, manufacturing
and testing of semi-standard and
unique photodetector, emitter and
opto-electronic solutions for the US
market.

www.first-sensor.com

Development, design and manufacture
of MEMS based piezoresistive pressure
sensors for applications up to 225°C.

ELBAU ELEKTRONIK BAUELEMENTE
GMBH

www.smicrosensors.de

Development, design and manufacture
of optical and MEMS based sensor
solutions for harsh environmental
conditions.

LEWICKI MICROELECTRONIC GMBH

www.elbau-gmbh.de

Electronic engineering and
manufacturing services (EMS) for
pressure, flow and optical sensor
systems as well as for other custom
sensor solutions.

MICROELECTRONIC PACKAGING
DRESDEN GMBH

www.lewicki-gmbh.de

Contract manufacturer of integrated
circuit packaging for highly
sophisticated hybrid circuits and
microelectronic applications.

KLAY-INSTRUMENTS BV

www.mpd.de

Services in the development and
manufacturing of electronic
microsystems (EMS) to electronic
components up to complex multi-chip
modules and systems. Custom
miniaturization of opto-electronic and
MEMS-based sensors as well as highly
integrated circuits.

www.klay-instruments.com
Manufacturer of pressure-, level- and
temperature transmitters.

First Sensor - Welcome

3



PRODUCT OVERVIEW

PRESSURE SENSOR CHIPS

= Standard Line STARe page 10
= Industrial Line STARe page 14
= High Stability Line STARe page 18
= Harsh Environmental Line page 22

First Sensor pressure sensor chips
are based on the “Sensor Technology
for Advanced Resistors” (STARe). The
chips are particularly suitable for high
performance pressure measurements
of aggressive media and fluids

(rear operation) as well as in filled

oil transmitters. Our chips allow
measurements of absolute, gauge or
differential pressure in the range from
6kPa to 40MPa.

4 First Sensor - Product Overview

CUSTOMIZED
PRESSURE SENSOR CHIPS

= Pressure ranges

= Layouts

= Temperature coefficients
= Sensitivity

= Passivation

= Backplates

Our flexible designs, pressure ranges,
back plates and passivation enable us

to match the customer-specific needs.

We offer customized solutions from
1kPa to >200MPa and for operating
temperatures up to 225°C.

|




PRESSURE SENSOR COMPONENTS

= K-Series STARe

Absolut/Gauge page 26
= K-Series STARe
Differential page 32

The K-Series STARe pressure sensors
are based on the “High Stability Line
STARe”. The chips are mounted on

a kovar TO-8 header. The header

is additionally equipped with a

high performance PTC temperature
sensor. The K-Series STARe allows
measurements of absolute, gauge or
differential pressure in the range from
6kPa to 40MPa.

CUSTOMIZED
PRESSURE SENSOR COMPONENTS

= TO headers
= Materials
= Housings
= Caps

First Sensor can package its sensors
according to customer-specific
requirements. This includes sensors
with different chips, pressure ranges,
headers, materials and housings.
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APPLICATIONS

First Sensor has extensive experience in a wide range of

industries and applications. That comprises both, large volume applications
for cost efficient products as well as custom applications with very high
demands regarding performance and stability.

AUTOMOTIVE &
INDUSTRIAL @ TRANSPORTATION %

= Flow measurement = Qil pressure

= Tank level = Fuel pressure

= Tank pressure = Air conditioning

= Leak detection = Auto braking systems

= Filter pressure drop = Common rail injection

= Compressor control = Hydraulic system pressure

= Process control = Tire pressure

= Hydraulic and = Braking system
pneumatic control = Engine control

= Particle filter

First Sensor - Applications



SAFETY & SECURITY LIFE SCIENCE 9

= Hydraulic system pressure = Blood pressure

= Cabin air pressure = Infusion pumps

= Qil pressure = Catheter

= Fuel pressure = Water analysis

= Filter control = Dialysis machines

= Oxygen system pressure = Respiration

= Fuel tank level = Anesthesia equipment
= Fuel flow = Flow meter

= Endoscopy

First Sensor - Applications 7
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CUSTOM SOLUTIONS

CORE COMPETENCIES

SENSOR DEVELOPMENT

METROLOGY

First Sensor provides customized
adaptations and unique solutions

First Sensor has extensive expertise in
pressure sensor technology:

= Design

= Chip production

= Packaging

= Testing characterization (pressure,
temperature, stability, electrical
parameters)

DESIGN & CONSTRUCTION

First Sensor develops:

= Piezoresistive pressure sensors for
applications up to 225°C

= Pressure sensor systems as OEM
and system solutions (signal
processing/calibration, interface
and housings)

= Semiconductor processes

MEMS processes and qualifications

= Customer specific layouts, circuits
and interfaces

TECHNOLOGY

First Sensor has a wide range of
metrological devices at its disposal for
the following purposes:

= Mechanical and geometric
measurement of MEMS structures

= Electrical characterization at
wafer level and for sensors in
housings. Temperature and climate
characterization:
- Climate racks up to 150°C

= Qualification of sensors

= Pressure/temperature performance
up to 150°C

QUALITY MANAGEMENT

First Sensor has many years of
experience and practice with
simulations in the following areas:

= FEM analysis
- Mechanical
- Electrical
- Thermal
- Coupled

State-of-the-art CAD tools are used
for design purposes:

= Layout and design tools
- Mask design
- Board design
- 3D CAD

First Sensor has many years of
technology experience and practice
with simulations in the following
areas:

= Double-sided lithography

= High-precision, anisotropic
sincfunction structuring

= Special processes such as anodic
bonding (silicon glass) and silicon
direct bonding (silicon silicon)

= Special sawing processes

= PCB/ceramic (SMT, COB) equipment
in connection with pressure sensor
circuits

= Calibration (pressure, temperature)

The Quality Management System
of First Sensor Technology GmbH
is certified with standards of ISO/
TS 16949:2009. This international
technical specification includes
all requirements of DIN EN ISO
9001:2008.

CERTIFICATE

ISO/TS 16949

IS0/TS 16949

BUREAU VERITAS

Certification

First Sensor - Custom Solutions 9
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CHIPS: STANDARD LINE STARe

Silicon Pressure Sensor Die - Absolute, Gauge and Differential Measurements

The Standard Line STARe is a piezoresistive 1.8mm silicon pressure sensor

die line with pressure proportional output signal. The die has side layout

as well as round layout with an electrical shield. Our optimized designs

and technologies allow high accuracy measurements of absolute, gauge or

differential pressure for required applications. Key features of our STARe

Technology (Sensor Technology for Advanced Resistors) are the high stability,

low temperature hysteresis and extremely high overpressure. Customized

solutions are also possible.

Features

= Secondary passivation for advanced
protection against external influences

(e.g. humidity)
= Very compact size
= Cost efficient

High sensitivity, reliability and stability
For current and voltage supply
Additional on-chip diode

Pressure range

K-Layout: 0...100kPa to 0...3MPa
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K-Layout

Die size: 1.75 x 1.75mm

First Sensor -

Chips -
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COMMON CHARACTERISTICS

Type Pressure range Parameter min. typ. max. Unit
I I I B B D

SL21K-100k-A/GXX 100kPa 40 70 130

SL21K-250k-A/GXX 250kPa

SL21K-500k-A/GXX 500kPa Span voltage mV at 5V
60 100 140

SL21K-01MO0-A/GXX 1.0MPa

SL21K-03M0-A/GXX 3.0MPa

GCauge types can also be used for differential measurements

ELECTRICAL CHARACTERISTICS (MEASURED AT 5V SUPPLY AND 25°C, UNLESS OTHERWISE SPECIFIED)

Parameter min. typ. max. Unit
N 5§ B B |
Bridge resistance 3,200 4,000 4,800 Q
Offset voltage -35 0 +35 mV
Temperature coefficient of bridge resistance!’ +0.27 +0.31 +0.34 %/K

Temperature coefficient of offset! -0.04 0.02 +0.08

%F.S.S./K
Temperature coefficient of span’ -0.21 -0.19 -0.17
Temperature coefficient of U1 -2.45 -2.30 -2.15 mV/K
Temperature hysteresis'» - -

<0.10 —

Pressure hysteresis - - +%F.S.S.
Linearity error?3 - <0.30 0.50

1) Measured from 25°C to 85°C - 1A) Measured from 25°C - 125°C
2) End point straight line setting - 3) Pressure applied onto the front side of the die

MAXIMUM RATINGS

Over Pressure (100kPa) Burst Pressure (100kPa)

Type FS min. RS min. FS min. RS min.
I I I

SL21K-100k-A/GXX 20 10 >20 >10

SL21K-250k-A/GXX 40 20 >40 >20

SL21K-500k-A/GXX 50 25 >50 >25

SL21K-01MO0-A/GXX 60 30 >60 >30

SL21K-03MO0-A/GXX 90 60 >90 >60

FS: Front side; RS: Rear side
Limit Values Unit
Parameter min. typ. max. RS min.

5 _______§y N N |
Operating temperature range

. -40 -
(Higher temperature on demand) +150 ‘c
Storage temperature range -50 -
Supply voltage - 5 12 \Y
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Bondpad Configuration

X6 X1-7 X18 Bondpad No. Connection
X1-7 +VSUPPLV(Bridge)
X1B +VSUI’PL\I (Substrate)

X2/X2B  +Vour

X3-4/X3-4B Vg
X5 _VOUT

X] _7 +IDIODE

X6 _IDIODE

pressure applied to front side

The substrate contact (X1B) or alternatively the -I .. (X6)
pad has to be on +V, ., (X1-7) potential during pressure
measurement. Substrate and cathode of diode (X6) are
on the same electrical potential. To avoid bias effects the
diode and bridge/substrate (X1/X1B) contact cannot be
used simultaneously.

Please use the pad configuration for supply as specified.

X3-4

Technical Options

Absolute Types
SL21K-XXXX-A08

039
080
Gauge Types
SL21K-XXXX-G08
0.39
0.80
0.60

Order No.

@ Product Code
Standard Line STARe
(with secondary
passivation)

SL21 K - XXXX - XYY

006 6 oo

@ outside Dimension
K:1.75 x 1.75mm
(100kPa...3MPa)

SL21TK-XXXX-G20*

0.39

2.00

*other types on request

© Pressure Range [Pa]
100k: 100kPa = Tbar
03MO: 3MPa = 30bar

O Type ()
A: Absolute
G: Gauge (Glass)

Dimensions in mm

© Thickness Back Plate
YY: Back Plate
Thickness in 100pm

Disclaimer: All information is only for product description without any legal binding. For further improvements

of technical details, it is subject to change.

First Sensor - Chips
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CHIPS: INDUSTRIAL LINE STARe

Silicon Pressure Sensor Die - Absolute, Gauge or Differential Measurements

The Industrial Line STARe is a piezoresistive silicon pressure sensor die line
with a pressure proportional output signal. The die has side layout as well as
round layout with an electrical shield. Our optimized designs and technologies
allow the highest accuracy measurements of absolute, gauge or differential
pressure for required applications. Central features of our STARe Technology
(Sensor Technology for Advanced Resistors) are the highest stability, lowest
temperature hysteresis and extremely high over pressure. Ask us for your

custom solution.

Features

= For current and voltage supply = Additional on-chip diode

= Cost efficient = Pressure range

= High sensitivity, reliability and stability L-Layout: 0...10kPa to 0...35kPa

M-Layout: 0...100kPa to 0...40MPa

X1
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- T m‘ S
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X5B _ g .
X2 S X2 =
0.15 0.15 ‘ S
|| £0.15
958 092
0.83 B o
15 115
M-Layout L-Layout
Die size: 2.15 x 2.15mm Die size: 2.75 x 2.75mm
COMMON CHARACTERISTICS
Type Pressure range Parameter min. typ. max. Unit
I D D D NN
1L20L-10k0-GXX 10kPa 30 60 120
1L20L-35k0-A/GXX 35kPa 40 160
IL20M-100k-A/GXX 100kPa
IL20M-250k-A/GXX 250kPa
IL20M-500k-A/GXX 500kPa Span voltage 60 100 140 mV at 5V
IL20M-01MO0-A/GXX 1.0MPa
IL20M-03MO0-A/GXX 3.0MPa
IL20M-10MO0-A/GXX 10.0MPa 200 250 300
IL20M-40MO-AXX 40.0MPa 230 290 350

IL21 with secondary passivation are also available on request - Gauge types can also be used for differential measurements

First Sensor - Chips - Industrial Line STARe
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ELECTRICAL CHARACTERISTICS (MEASURED AT 5V SUPPLY AND 25°C, UNLESS OTHERWISE SPECIFIED)

Parameter min. typ. max. Unit
____________________________________________________§y 5 N N |
Bridge resistance 2,800 3,300 3,800 Q

Offset voltage -25 0 +25
p-range: 10kPa -35 0 +35 mV
Temperature coefficient of bridge resistance’ +0.24 +0.26 +0.31 %/K
Temperature coefficient of offset’ 10kPa 0.00 +0.15 +0.30
35kPa 0.00 +0.07 +0.16
100kPa...40MPa -0.05 +0.02 +0.05 %F.S.S./K
Temperature coefficient of span’ -0.21 -0.19 -0.17
p-range: 10kPa -0.23 -0.21 -0.18
Temperature coefficient of U, ' -2.30 -2.15 -2.00 mV/K
Temperature hysteresis'A - -
+%F.S.S.
Pressure hysteresis - <0.10 -
Long-term stability - - +%F.S.S./year
Linearity error?3 <0.30 0.50
p-range: higher than 10MPa <0.50 1.00 +%F.S.S.

1) Measured from 25°C to 85°C - TA) Measured from 25°C - 125°C
2) End point straight line setting - 3) Pressure applied onto the front side of the die

MAXIMUM RATINGS

Over Pressure (100kPa) Burst Pressure (100kPa)
Type FS min. RS min. FS min. RS min.
5 N B N |
IL20L-10k0-GXX 6 3 >6 >3
IL20L-35k0-A/GXX 10 5 >10 >5
IL20M-100k-A/GXX 20 10 >20 >10
IL20M-250k-A/GXX 40 20 >40 >20
IL20M-500k-A/GXX 50 25 >50 >25
IL20M-01MO0-A/GXX 60 30 >60 >30
IL20M-03MO0-A/GXX 150 >150
s >75
IL20M-10MO0-A/GXX 200 >200
IL20M-40MO-AXX 800 _ >800 _
FS: Front side; RS: Rear side
Limit Values Unit
Parameter min. typ. max. RS min.

5 N N N |
Operating temperature range

. -40 -
(Higher temperature on demand) +150 C
Storage temperature range -50 _
Supply voltage _ 5 12 \"
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Bondpad Configuration

Bondpad No. Connection

& |
X1/X1B Vsueriy
X2 +Vgr
X3 ~Vsupriy
X4 _VSUPPLY
X5/X5B e
X6 ~Ioiope
X7 +IDIODE
pressure applied to the front side

X4 X3
Substrate and cathode of diode have the same electrical

potential. To avoid bias effects diode and bridge cannot be
used simultaneously.
Please use the pad configuration for supply as specified.

Technical Options
Absolute Types

IL20X-XXXX-A08 IL20X-XXXX-A20

0.39 0.39

2.00

Gauge Types

IL20X-XXXX-G0O8 IL20X-XXXX-G20

0.39

0.39

2.00

0.4mm (M Layout)
0.5mm (L Layout)

Dimensions in mm

Order No.
@ Product Code © Pressure Range [Pa] © Thickness Back Plate
LA 2% = RO = KT Industrial Line STARe 10k0: 10kPa = 100mbar YY: Back Plate Thickness
6 6 6 63 40MO: 40MPa = 400bar in 100pm
@ outside Dimension O Type (X)
L: 2.75X 2.75mm A: Absolute
(10kPa...35kPa) G: Gauge (Glass)

M: 2.15 X 2.15mm
(100kPa...40MPa)

Disclaimer: All information is only for product description without any legal binding. For further improvements
of technical details, it is subject to change.

First Sensor - Chips
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CHIPS: HIGH STABILITY LINE STARe

Silicon Pressure Sensor Die - Absolute, Gauge and Differential Measurements

The High Stability Line STARe is a piezoresistive silicon pressure sensor die

line with a pressure proportional output signal and high bridge resistance.

The die has side layout as well as round layout with an electrical shield.

Our optimized designs and technologies allow the highest accuracy
measurements of absolute, gauge or differential pressure for required

applications. Key features of our STARe Technology (Sensor Technology for

Advanced Resistors) are the highest stability, lowest temperature hysteresis

temperature hysteresis

= High static pressures

applicable
= Fast response

1.46

and extremely high over pressure. Ask us for your custom solution.

Features
= Very high long term stability = High bridge resistance
= Very low pressure and = Pressure range

V-Layout: 0...6kPa to 0...10kPa

L-Layout: 0...35kPa to 0...100kPa
M-Layout: 0...250kPa to 0...40MPa

- 1.92
‘ X5 2 X1
X1 % h I
0 | i | N
S 1
5 o A g ‘ S
= |y X6 ‘
ol o @ | = — ‘
JEE S - R
%S 17 - | 1
R S ‘ 5
S - ~
X5B ' . [ XIB X1B
L
o A S i L a i
0.1 033 (?15 S %% X2
15 o. : 015 |I| L 1043 <015 015 || 1.43 | Sloas
9:58 | 058 092 | 092 <192 192 \
0.83 0.83 5 [ 15 218 | o 218
M-Layout L-Layout V-Layout
Die size: 2.15 x 2.15mm Die size: 2.75 x 2.75mm Die size: 4.75 x 4.75mm
COMMON CHARACTERISTICS
Type Pressure range Parameter min. typ. max. Unit
- §;§F N N B N N |
HS20V-06k0-A/G/DXX 6kPa
HS20V-10k0-A/G/DXX 10kPa
HS20L-35k0-A/G/DXX 35kPa
HS20L-100k-A/G/DXX 100kPa
HS20M-250k-A/G/DXX 250kPa Span voltage 60 100 140 mVat5V
HS20M-500k-A/G/DXX 500kPa
HS20M-01MO0-A/G/DXX 1.0MPa
HS20M-03MO0-A/GXX 3.0MPa
HS20M-10MO0-A/GXX 10.0MPa 200 250 300
HS20M-20M0-A08 20.0MPa
60 100 140
HS20M-40M0-A08 40.0MPa

Other pressure ranges are possible.
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ELECTRICAL CHARACTERISTICS (MEASURED AT 5V SUPPLY AND 25°C, UNLESS OTHERWISE SPECIFIED)

Parameter min. typ. max. Unit
5 B _________§ B |
Bridge resistance 5,000 6,000 7,000 Q
Offset voltage -25 0 +25 mV
Temperature coefficient of bridge resistance’ +0.07 +0.09 +0.11 %/K

Temperature coefficient of offset!
A/G (>100kPa) D (6kPa - 1MPa) -0.05 +0.01 +0.05
A/G (<250kPa) 0.00 +0.05 +0.10 %F.5.5./K
Temperature coefficient of span’
A/G (>10kPa) D (6kPa - 1MPa) -0.23 -0.20 -0.17
Temperature hysteresis'» - -
+%F.S.S.
Pressure hysteresis - <0.05 -
Long-term stability - - +%F.S.S./year
Linearity error?3 higher than 10kPa ~ <0.30 0.50 LUFS.S
p-range: higher than 10MPa <1.00 - e

1) Measured from 25°C to 85°C - 1A) Measured from 25°C - 125°C
2) End point straight line setting - 3) Pressure applied onto the front side of the die

MAXIMUM RATINGS

Over Pressure (100kPa) Burst Pressure (100kPa)
Type FS min. RS min. FS min. RS min.
I B I
HS20V-06k0-A/G/DXX 45 2% >4 >2%
HS20V-10k0-A/G/DXX 6%* 3* >6%* >3*
HS20L-35k0-A/G/DXX 10 5 >10 >5
HS20L-100k-A/G/DXX 20 10 >20 >10
HS20M-250k-A/G/DXX 40 20 >40 >20
HS20M-500k-A/G/DXX 50 25 >50 >25
HS20M-01MO0-A/G/DXX 60 30 >60 >30
HS20M-03MO0-A/GXX 150 >150
75— >75
HS20M-10MO0-A/GXX 200 >200
HS20M-20M0-A08 600 - >600 -
HS20M-40M0-A08 800 - >800 -
FS: Front side; RS: Rear side - *) 100kPa for G-Type - **) 300kPa for A/G-Type
Limit Values Unit
Parameter min. typ. max. RS min.

I I B N
Operating temperature range

(Higher temperature on demand) 40 N 125 “C
Storage temperature range -50 - +150
Supply voltage - 5 12 \Y,
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Bondpad Configuration

Bondpad No. Connection

. |
X1/X1B +Vspny
X2 ST/
X3 _VSUPPLV
X4 Vo
X5/X5B  -Vgur
X6 _IDIODE
X7 Hloone
pressure applied to the front side

X4 X3 Substrate and cathode of diode have the same electrical
potential. To avoid bias effects diode and bridge cannot be
used simultaneously.

Please use the pad configuration for supply as specified.

Technical Options

Absolute Types
HS20X-XXXX-A08

0.39
A,
0.80
Y
Differential Types
HS20X-XXXX-D05
& 0.39
0.53
0.40
Gauge Types
HS20X-XXXX-G08 HS20X-XXXX-G20
0.30 0.30
0.80
0.40 200
0.4mm (M Layout)
0.5mm (L Layout) 0.60
Dimensions in mm
Order No.
HS20 X - XXXX - X YY (1] Pl"oduct (_Tc')de ) (3] Press.ure Range [Pa] 5] Th!ckness Back Pllate
High Stability Line STARe 06k0: 6kPa = 60mbar YY: Back Plate Thickness
3 6 3 63 40MO0: 40MPa = 400bar in 100 pm
@ Outside Dimension O Type (X)
V: 4.75 X 4.75mm A: Absolute
(6kPa...10kPa) G: Gauge (Glass)
L: 2.75X 2.75mm D: Differential (Si)

(35kPa...100kPa)
M: 2,15 X 2.15mm
(250kPa...40MPa)

Disclaimer: All information is only for product description without any legal binding. For further improvements
of technical details, it is subject to change.
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CHIPS: HARSH ENVIRONMENTAL LINE

Silicon Absolute Pressure Sensor Die - Top Glass Cap

The Harsh Environmental Line is a piezoresistive silicon absolute pressure
sensor die line with a pressure proportional voltage output signal. Contrary
to a conventional absolute pressure sensor die, the chip has its reference
chamber under a glass block on the topside of the die. This design allows
the absolute pressure measurement of aggressive media, which is applied to
the backside of the sensor die. Our sensor dies are available with or without
bonded glass backplates. The dies are probed and shipped on tape or in

waffle packs.

Features
= Encapsulated topside = Fatigue free monocrystalline
= Medium separation for harsh silicon diaphragm giving
environment high load cycle stability
= Low pressure and = High long term stability
temperature hysteresis = Pressure range 0...200kPa
= Fast response to 0...1.6MPa or customer-
= High sensitivity and linearity specific
. 2.02 o
| '
! I
A
-+ SO .
N 0 <
Q ~
| Y
R R
3 \ \ I
| TR
o \ \
e “ Xl | X8 X5 ‘ X3 X2 \
I
- 0.18 +0.01
2.14 £0.05

Y

—
—~}

C-Layout
Die size: 2.14 x 2.74mm

Note: To avoid unwanted signal shift, assembly stress should be kept small, substrate material should fit
thermally to silicon/glass (o 2.6*10° [1/K]).

silicon

First Sensor -
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COMMON CHARACTERISTICS

Type Pressure range Parameter min. typ.
s N N N |
HE11C-200K-A78 200kPa
HE11C-400K-A78 400kPa
Span voltage 60 100
HE11C-800K-A78 800kPa
HE11C-01M6-A78 1.6MPa

max. Unit
B |

140 mVat5V

Other pressure ranges are possible.

ELECTRICAL CHARACTERISTICS (MEASURED AT 5V SUPPLY AND 25°C, UNLESS OTHERWISE SPECIFIED)

Parameter min. typ. max. Unit
. _____§ _____N§ __________§ |
Bridge resistance 2,800 3,500 4,000 Q
Offset voltage -25 0 +25 mV
Temperature coefficient of bridge resistance’ +0.25 +0.26 +0.36 %/K

Temperature coefficient of offset' (200A, 400kPa) -0.20 +0.10 +0.20
Temperature coefficient of offset' (>400kPa) -0.10 +0.04 +0.10 %F.S.S./K
Temperature coefficient of span’ -0.23 -0.20 -0.17
Temperature coefficient of U, ., -2.00 -2.30 -2.50 mV/K
Linearity error? - 0.20 0.50 +%F.S.S.
1) Measured from 25°C to 85°C
2) End point straight line setting
Over Pressure  Burst Pressure
(100 kPa) (100 kPa)
Type RS min. RS min.
I e —
HE11C-200K-A78 4 20
HE11C-400K-A78 8 40
HE11C-800K-A78 16
70
HET1C-01M6-A78 32
FS: Front side; RS: Burst glass cap (typ.) >100 bar
Limit Values Unit
Parameter min. typ. max. RS min.
Operating temperature range 40 B +125
(Higher temperature on demand) +150 “c
Storage temperature range -50 - +150
Supply voltage 2 5 12 \Y
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Bondpad Configuration

X1

Bondpad No. Connection
;]

X] +VSUPPLV/ +ID|0DE
W2 AW
X3 Vv
X2 X5 Vg,
X8 =l ope / Substrate

Substrate and cathode of diode have the same electrical
potential. The -l (X8) pad has to be on +V,  (X1)
potential during pressure measurement. To avoid bias
effects diode and bridge cannot be used simultaneously.
Please use the pad configuration for supply as specified.

Technical Options

Cross section x-direction Cross section y-direction

HE11C-XXXX-A78

b h
< a
a2
o @
A
0.50
214 ! 2
Dimensions in mm
Order No.
HE11 C - XXXX A 78 @ Product Code © Pressure Range © 78: with Glass Back Plate
Harsh Environmental Line 200k: 200kPa = 2bar
6 a 6 33 01M6: 1.6MPa = 16bar
@ oOutside Dimension O Type
C:2.14 x 2.74mm A: Absolute

Disclaimer: All information is only for product description without any legal binding. For further improvements
of technical details, it is subject to change.
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COMPONENTS: K-SERIES STARe A/G

Pressure Sensor Module - Absolute and Gauge Measurements

The pressure sensor module K-series STARe has specifications similar to the
sense die of our High Stability Line STARe. The die is mounted on TO-8 header
and used for absolute or relative (gauge) pressure measurements (V-, L- and
M-Layout).

Features

= Very high long term stability = Fatigue free monocrystalline silicon

= Very low pressure and temperature diaphragm giving high load cycle stability
hysteresis = Temperature sensor (spreading resistance)

= High static pressure applicable = Filling volume consists of ceramic

= Fast response components (no swelling in oil)

= High bridge resistance

Component Delivery Form

429

@5=+0.10

77;777777_:'* - _*]7

Weight approx. 4.5g
Protection cap is suitable for applying pressure up to 10bar

429

@5+0.10

Ee—1¢C **}*

Weight approx. 4.5g
Protection cap is suitable for applying pressure up to 10bar

Note: The sensor consists of silicon, glass, glue and gold.
Therefore, substances which might react with these materials should be tested before use.
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COMMON CHARACTERISTICS

Type Pressure range Parameter min. typ. max. Unit
;9 Ny B B B N |
K10-HS20V-06k0-A/GXX 6kPa
K10-HS20V-10k0-A/GXX 10kPa
K10-HS20L-35k0-A/GXX 35kPa
K10-HS20L-100k-A/GXX 100kPa
60 100 140
K10-HS20M-250k-A/GXX 250kPa
K10-HS20M-500k-A/GXX 500kPa Span voltage mV at 5V
K10-HS20M-01MO0-A/GXX 1.0MPa
K10-HS20M-03MO0-A/GXX 3.0MPa
K10-HS20M-10MO0-A/GXX 10.0MPa 200 250 300
K10-HS20M-20M0-A08 20.0MPa
60 100 140
K10-HS20M-40M0-A08 40.0MPa

ELECTRICAL CHARACTERISTICS (MEASURED AT 5V SUPPLY AND 25°C, UNLESS OTHERWISE SPECIFIED)

Parameter min. typ. max. Unit
N N N B |
Bridge resistance 5,000 6,000 7,000 Q
Offset voltage -25 0 +25 mV
Temperature coefficient of bridge resistance’ +0.07 +0.09 +0.11 %/K

Temperature coefficient of offset’ (>100kPa) -0.05 +0.01 +0.05
(<250kPa) 0.00 +0.05 +0.10 %F.5.5./K

Temperature coefficient of span’ (>10kPa) -0.23 -0.20 -0.17

Temperature hysteresis’ - <0.05 -
Pressure hysteresis - <0.10 - +%F.S.S.

Linearity error?3 higher than 10kPa - <0.30 0.50

p-range: higher than 10MPa - <1.00 -

1) Measured from 25°C to 85°C - 2) End point straight line setting - 3) Pressure applied onto the front side of the die
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MAXIMUM RATINGS

Over Pressure (100kPa) Burst Pressure (100kPa)
Type FS min. RS min. FS min. RS min.
I I S
K10-HS20V-06k0-A/GXX 3 1 >3 >1
K10-HS20V-10k0-A/GXX 3 1 >3 >1
K10-HS20L-35k0-A/GXX 10 5 >10 >5
K10-HS20L-100k-A/GXX 20 10 >20 >10
K10-HS20M-250k-A/GXX 40 20 >40 >20
K10-HS20M-500k-A/GXX 50 25 >50 >25
K10-HS20M-01MO0-A/GXX 60 30 >60 >30
K10-HS20M-03MO0-A/GXX 150 >150
7% >75
K10-HS20M-10MO0-A/GXX 200 >200
K10-HS20M-20M0-A08 600 - >600 -
K10-HS20M-40M0-A08 800 - >800 -
FS: Front side; RS: Rear side
Over Pressure (100kPa) Pressure
Parameter min. typ. max. RS min.
I I B N
Operating temperature range -40 - +125
Storage temperature range -50 - +130 ¢
Supply voltage - 5 12 \%
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30

SILICON TEMPERATURE SENSOR (AT T, = 25°C AND

B

Limit Values

I, = TmA, UNLESS OTHERWISE SPECIFIED)

Parameter Symbol min. typ. max. Unit
I N D D D
Sensor resistance at TA = 25°C R, 1.85 2.00 2.15
Spread of temperature factor Kk - - -
T,=-25C 0.655 0.66 0.675
T,= 0C 0.812 0.82 0.826
T,= 25C - 1 - kQ
T,= 50C T, 1.195 1.20 1.215
T,= 75C 1.42 1.43 1.45
T,=100C 1.66 1.68 1.70
T,=125C 1.92 1.95 1.98
R,= R, (14 o AT, + B - A2T)[Q]=/(T,)
o=7.68-103[k'],3=1.88"-107°[K?]
R(h
k= =1+ a- AT, +B- AT, =£T,)
25
2_ . —
T— 25 4 Yo 4B+4p - k.- a rcl
2B
Pin Configuration
5 ) Bondpad No. Connection
3§
. 1 Capillary tube
RT(T) 2 HVy
3 +V0UT
V,
IN 4  Temperature sensor
5 Temperature sensor
6 -V,
7 _VOUT
6 8 Not connected
- VOUT i o Please use the pin configuration for supply as
7 3 4 5 specified.

Polarity according to pressure onto front side.
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Basic Component

@127 £0.10

Absolute Model
TO-8

Relative Model
TO-8

Order No.

K10-HS20X-XXXX-X YY

o o o oo

@12.7+0.10

20+0.60 -

8-0.60

4 +0.60

© Pressure Range
06k0: 6kPa = 60mbar
40MO: 40MPa = 400bar

@ Product Code
K-Series STARe A/G

O Type
X: A = Absolute (Glass)
G = Gauge (Glass)

@ oOutside Dimension
V: 4.75 X 4.75mm
(6kPa...10kPa)
L: 2.75X2.75mm
(35kPa...100kPa)
M: 2.15 X 2.15mm
(250kPa...1MPa)

e
S L
+
o~
Q 2
S
+
Q
=4
Y Q
i
" L
<
S o
© s
o —_
Q Q
Maximum bondwire height
code G20: 5.3
code GO8: 3.9
20:0.60 _
8+0.60_
=4
?" -
o~
Q s | ok
e ————— |} S
— I :
[
2 1
b i
© T
S i
Q Q

© Thickness Dies Back Plate
YY = Back Plate
Thickness in T00um

Disclaimer: All information is only for product description without any legal binding. For further improvements of

technical details, it is subject to change.
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COMPONENTS: K-SERIES STARe D

Pressure Sensor Module - Differential Measurements

The pressure sensor module K-series STARe has specifications similar to the
sense die of our High Stability Line STARe. The die is mounted on TO-8 header

and used for differential pressure measurements (V-, L- and M-Layout).

Features

= Very high long-term stability = Fatigue free monocrystalline silicon

= Very low pressure and temperature diaphragm giving high load cycle stability
hysteresis = Temperature sensor (Spreading resistance)

= High static pressure applicable = Filling volume consists of ceramic

= Fast response components (no swelling in oil)

= High bridge resistance

Component Delivery Form

429

- 7.62
381

@5+0.10

2173

Weight approx. 4.5g
Protection cap is suitable for applying pressure up to 10bar

Note: The sensor consists of silicon, glass, glue and gold.
Therefore, substances which might react with these materials should be tested before use.
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COMMON CHARACTERISTICS

Type Pressure range Parameter min. typ. max. Unit
. ____________§ ___________B N N N |
K10-HS20V-06k0-DXX 6kPa

K10-HS20V-10k0-DXX 10kPa

K10-HS20L-35k0-DXX 35kPa

K10-HS20L-100k-DXX 100kPa Span voltage 60 100 140 mV at 5V
K10-HS20M-250k-DXX 250kPa

K10-HS20M-500k-DXX 500kPa

K10-HS20M-01MO0-DXX 1.0MPa

ELECTRICAL CHARACTERISTICS (MEASURED AT 5V SUPPLY AND 25°C, UNLESS OTHERWISE SPECIFIED)

Parameter min. typ. max. Unit
5 5§ N B |
Bridge resistance 5,000 6,000 7,000 Q
Offset voltage -25 0 +25 mV
Temperature coefficient of bridge resistance’ +0.07 +0.09 +0.11 %/K

Temperature coefficient of offset’ -0.05 +0.01 +0.05

%F.S.S./K
Temperature coefficient of span’ -0.23 -0.20 -0.17
Temperature hysteresis' - <0.05 -
Pressure hysteresis - <0.02 - HHF.S.S.
Linearity error? higher than10kPa - <0.30 0.50
Static pressure effect on offset - - <0.05

+%F.S.S./100 bar

Static pressure effect on output span - - <0.1

1) Measured from 25°C to 85°C - 2) End point straight line setting - 3) Pressure applied onto the front side of the die
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MAXIMUM RATINGS

Over Pressure (100kPa) Burst Pressure (100kPa)
Type FS min. RS min. FS min. RS min.
. _____§ N N |
K10-HS20V-06k0-DXX 4 2 >4 >2
K10-HS20V-10k0-DXX 6 3 >6 >3
K10-HS20L-35k0-DXX 10 5 >10 >5
K10-HS20L-100k-DXX 20 10 >20 >10
K10-HS20M-250k-DXX 40 20 >40 >20
K10-HS20M-500k-DXX 50 25 >50 >25
K10-HS20M-01MO-DXX 60 30 >60 >30
FS: Front side - RS: Rear side
Limit Values Unit
Parameter min. typ. max. RS min.
________________________________________u 5§ B B |
Operating temperature range -40 - +125
Storage temperature range -50 - +130 ¢
Supply voltage - 5 12 \Y

SILICON TEMPERATURE SENSOR (AT T, = 25°C AND |, = TmA, UNLESS OTHERWISE SPECIFIED)

Limit Values

Parameter Symbol min. typ. max. Unit
I I T . ——
Sensor resistance at T, = 25°C Ry 1.85 2.00 2.15

Spread of temperature factor K, - _ _

T,=-25C 0.655 0.66 0.675

T,= 0C 0.812 0.82 0.826

T,= 25C - 1 - kQ
T,= 50C Ta 1.195 1.20 1.215

T,= 75C 1.42 1.43 1.45

T,=100C 1.66 1.68 1.70

TA =125C 1.92 1.95 1.98

Ry=R,s (14 a - AT, + B - AT)IQI=AT,)

a=7.68-103[k'],3=1.88-10"[K?]

Rt .
k= R, =1+ a AT, +B- AT, =£(T)
5
2_ . —
T= 25 4 Vo 4BJ;4B k[ o [l
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Pin Configuration

4
2
A
Ruey Re
VIN
RB(P) RB(P)
.
- V,

Package Outlines - Basic Component

@12.7£0.10

Order No.

@ Product Code
K-Series STARe D

K10-HS20X - XXXX-X YY

o 6 o 6o

@ oOutside Dimension

V: 4.75 X 4.75mm
(6kPa...10kPa)
L: 2.75X2.75mm

(35kPa...100kPa)

M: 2.15 X 2.15mm
(250kPa...1MPa)

T(T)

Bondpad No.  Connection
5§ |
1 Capillary tube

+V,, / Substrate

+V

ouT

Temperature sensor

Temperature sensor

0 N OO v A W N

Not connected

©0.6+0.05

@ Type (X)
D = Differential (Si)

© Pressure Range
06k0: 6kPa = 6mbar
01MO: 1MPa = 10bar

o Please use the pin configuration for supply as
4 specified.
3.9 max.
20:+0.60 _
8+0.60
e
o -
+ =
o~
Q - MTFE o
— e tp =
——[H 2
= "t==—=—Z1H =
— UL =
32 L
s<
Q

© Thickness Die Back Plate
YY =05 (0,53 mm
Back Plate)

Disclaimer: All information is only for product description without any legal binding. For further improvements of technical

details, it is subject to change.

36 First Sensor - Components - K-series STARe D



First Sensor - Pressure module 37



CONTACT & SALES

First Sensor AG
Peter-Behrens-Str. 15
12459 Berlin

Germany

T +49 30 6399 2399

F +49 30 6399 2333
contact@first-sensor.com

Find all First Sensor product information - data sheets and catalogs - about pressure,
optical, radiation, liquid level and flow sensor solutions at www.first-sensor.com.

Disclaimer: This catalog contains statements with a predictive nature. This catalog does not represent any incitement to purchase shares of First Sensor AG,
but rather is intended exclusively for information purposes with regard to possible future developments at the company. All future-oriented specifications in

this catalog were produced on the basis of a probability-based plan and represent statements regarding the future which cannot be guaranteed.
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