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COMPARISON WITH SILICONE MEMBRANE



MICROSTEP-MIS CALIBRATION
LABORATORY

To achieve the most accurate and professional

measurement, it is necessary to employ a
regular calibration and adjustment of the
meteorological sensors.

MicroStep- MIS offers a comprehensive
solution for calibration laboratory including:

laboratory equipment and standards for the
required quantity;

validated calibration method:;
automation of calibration:
staff training;

preparation for accreditation and assistance
during the accreditation process.

Vibrating Cylinder Technology

10 000+

calibrated sensors
since 2017
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MICROSTEP-MIS CALIBRATION
LABORATORY

a SLOVENSKA NARODNA AKREDITACNA SLUZBA {4

Karloveskd 63, 40 00 Bratislava 4, Slovenskd republika

We provide services of accredited calibration
laboratory. Our laboratory has been accredited
according to standard ISO / IEC 17025: 2005

since February 2017.

CERTIFICATE
OF ACCREDITATION

No. K-102

The Stovak National Accreditation Service based on the decision
No. S52/71752018/1 dated 22.02.2018 certifies that

MicroStep-MIS, spol. s r.o.

Calibration laboratory
Cavojského 1, 841 04 Bratislava
1C0: 35791 489

Scope of accreditation:
» absolute pressure;

* temperature; e e s o e e S
Anncx is an integral part of Certificate of Accreditation,

* relative humidity, dew point; e e et T o o

. tipping bucket rain gauges; pesdision gt o 202078 el e DLIR2N

[ J

and weighing rain gauges.

[ "; ':'I.‘-' % w\‘\ &‘\/ I
Bratislava 22.02.2018 2 (83 i / Martin Sené b
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INTRODUCTION | DIGITAL
BAROMETER MSB780X

Solid-state transducer implemented in the
barometer offers world class parameters:

« Accuracy - it is ideal for the most
demanding applications, where exactness
and durability are required

« Stability - advanced long-term stability and
temperature dependence

Hardware design will grant you excellent

* Durability - heavy-duty metal enclosure
rated IP 66

* Reliability - features self-tests and error
reporting via SDI-12 and serial lines
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VIBRATING CYLINDER
TECHNOLOGY

Description

. Oscillating cylinder, where frequency of
oscillation is dependent on pressure of the
air inside.

. Outside of the vibrating cylinder is
evacuated and the inside is connected to
the air source.

. Use of high-elasticity and low hysteretic
materials results in a highly-stable and A emli] o e
high-resolution measurement method. B e e

00000000000
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Air must be used as a pressure medium during

calibration.
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COMPARISON | VIBRATING CYLINDER VS. SILICONE MEMBRANE

- Reference

Vibrating - - Vacuum
Cylinder

‘@ DOrive/Pick-up
‘ Colls

Temperature -
Sensor

Boseanssmne Filter

Pressure

Oscillating cylinder, where frequency of oscillation is

dependent on pressure of the air inside.

Pressure cap

Pressure port
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Transduction |
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(Diaphragm)
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[ Micromachined |

Silicon
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Vacuum

(" Glass or silicon
bonded to the

sensor

Micromechanical element that uses dimensional changes in
its silicone membrane to measure pressure reading.
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COMPARISON | VIBRATING CYLINDER VS. SILICONE MEMBRANE

Vibrating cylinder Silicone membrane
=l LR L elEEs L high raf\:glzs/sloev range Ioc\:varsasn:e
Pressure range hPa 103 - 1450 35-1310 50 -1100/500 - 1100 500 — 1100
Linearity A B) hPa +0.20 / £0.10 +0.05
Hysteresis ») hPa <12 ppm =0.017 hPa <10 ppm = 0.013 hPa +0.08 / £0.03 +0.03
Repeatability ») hPa +0.08 / +0.03 +0.03
Calibration uncertainty hPa +0.15 10.07
Accuracy hPa N/A - see total accuracy N/A - see total accuracy +0.20 @ 20 °C +0.10 @ 20 °C
Temperature dependence &) hPa +0.30
Total accuracy hPa Better than 10.14§ Better than £0.13 E)etween +0.45/0.25 ) +0.15 )
between -40 & +85 °C -55 & +125°C between -40 & +60 °C between -40 & +60 °C
Long term stability hPa 50 ppm ti:e):::;tl}zo ppm 50 ppm til:e{(:aa;tl’rzo ppm +0.10 (76 ppmlyr)
Maximum pressure hPa 4350 W/O derangement 3900 W/O derangement 5000
hPa 7250 burst pressure 6500 burst pressure 5000
Setting time at start up ms 700 ms 1500 ms max 3000 4000
Response time ms Less than 5 ms Less than 0.5 ms 1000 2000

A) See slides 11, 12, 13.

B) Linearity and temperature dependence do not apply because of the way we do a pressure temperature surface fit.
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ADVANTAGES OF VIBRATING
CYLINDER

Stable vacuum

All barometers, no matter what element they
use, supply atmospheric pressure to one side
of the element and the so-called reference
vacuum on the other side of the element.

Reference vacuum — important for long term
stability

In a vibrating cylinder the permeability of the
molecules into the vacuum is less than in
the silicon membrane element therefore
guarantees better long term stability

Drift close to zero due to all metalic welded
construction

Vibrating Cylinder Technology
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ADVANTAGES OF VIBRATING
CYLINDER

Thermal hysteresis

SILICONE MEMBRANE — prone to drifts due
to external stress (thermal or other) requiring
long periods of temperature conditioning.

VS

VIBRATING CYLINDER - is all made of the
same material (Ni-Span-C) so does not have
the thermal expansion mismatch issues.

Even more accurate pressure reading is
achieved by compensating for air humidity.
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ADVANTAGES OF VIBRATING CYLINDER

Overload will not destroy the barometer

SILICONE MEMBRANE - RECALIBRATION
REQUIRED

Overload can cause deformation or even irreparable
damage to the element (can be eliminated by installing
preventative measures in the form of other elements).

VS

VIBRATING CYLINDER - NO RECALIBRATION
REQUIRED

Overload to 3 times the maximum pressure will cause
NO CHANGE in calibration
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ADVANTAGES OF VIBRATING CYLINDER

Low noise
SILICONE MEMBRANE

* The pressure is determinated by the capacitance

VS

|
VIBRATING CYLINDER A!\\]“/\ l\\/\[\ \ni\/\ \annunvi\ ;\V/\ /\/\ A\IM
« The pressure is determined by the frequency V \/\ \ J V U

Frequency measurement is very accurate with
low noise.
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ADVANTAGES OF VIBRATING CYLINDER

Low noise | Data are measured by NMI (National Metrology Institute)

re [Pa]

ff[H2]
@
(3]
———2

time [hh:mm] 2:24 3:36 1:00 1:14 1:29 1:43 1:58 2:12 2:26 2:41 2:55 3:10

Scattering/Noise of the frequency is about 1mHz (1e-10) Noise of the pressure is about 0,2 Pa (0,002 hPa)
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CALIBRATION OF OUR REFERENCE STANDARD
IN THE YEARS FROM 2017 - 2020
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-0,2 —8—4/PR/2020 - 29.6.2020 - MicroStep - MIS —8—6/PR/2018 - 27.11.2018 - MicroStep - MIS
—0—2/PR/2018 - 17.4.2018 - MicroStep - MIS 7/PR/2017 - 13.12.2017 - MicroStep - MIS
—e— 1/PR/2017 - 2.2.2017 - MicroStep - MIS —8—01402-630-017-20 31.3.2020-Slovak Institute of Metrology

—e—01/2017-Calibration by Slovak Institute of Metrology

-0,25
pressure (hPa)

Shu

Slovak Institute of Metrology

Calibration of our reference
standard in the years from
2017 to 2020. Calibrations
were performed by our
accredited laboratory and the
Slovak Institute of Metrology.
A piston pressure gauge was
used as a standard.

As can be seen in both
cases, even in 3 years, the
declared long-term stability
was not exceeded in one
year (0.05 hPa).
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THE RESULTS OF THE CALIBRATION OF

THE RANDOMLY SELECTED BAROMETERS
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Slovak Institute of Metrology

Calibration of our reference
standard in the years from
2017 to 2020. Calibrations
were performed by our
accredited laboratory and the
Slovak Metrology Institute. A
piston pressure gauge was
used as a standard.

As can be seen in both
cases, even in 3 years, the
declared long-term stability
was not exceeded in one
year (0.05 hPa).
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EVALUATION OF LONG-TERM STABILITY ON 11 PIECES OF ESTERLINE 7800

PRESSURE ELEMENTS

S/N Number of Testing time ABSdrift
tests (year) hPalyear
126 4,3 0

1 ete549
611104
910117
811835
624700
624701
624702
624703
624704

624705
910117

111
13
42
17
17
16
18
16
33
13

3,17
0,75
3,97
2,23
2,23
2,23
2,2
2,3
0,57
0,75

,012
0,000
0,004
0,016
0,009
0,030
0,028
0,006
0,009
0,009
0,004

0,050

0,040

0,030

0,020

0,010

0,000

2 3 4 5 6 7

During the whole testing period, none of the elements drifted more than 0.5 hPa / year

B ABSdrift
hPalyear

8 9 10 1"
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3 SILICONE ELEMENTS VS 1 VIBRATING CYLINDER ELEMENT

3 elements for 1 barometer were put into practice due to mutual control by the barometer.

3 SILICONE MEMBRANE 1 VIBRATING CYLINDER

 None of the tested elements exceeded the

* Mutual control by a barometer
H Y drift values during the testing (slide 12)

» Error / drift of one element was able to - A barometer with one vibrating element can
compensate by other elements. meet the requirements (slide 11)

e the difference between 3-chamber and 1-
chamber is negligible (slide 11 vs 10)

It is not necessary to require three vibrating cylinder elements.
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SUMMARY

MSB780 and MSB780X offer barometer with a Top class among
premium quality barometers

Quality stands for
v' Accuracy
v" Reliability
v’ Stability
v Durability

Usable in the harshest environments while still ' | e —
customizable. \
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DECLARATIONS

DOPRAYNY URAD a TRANSPORT AUTHORITY

SUHLAS
NA POUZITIE LETECKEHO POZEMNEHO ZARIADENIA
V CIVILNOM LETECTVE

TYPE APPROVAL

&
LPZ - 5-001/2014
No.
mn—-‘—nm hﬂ-ﬂqqmﬁ--ﬁp—uvm betecte
poremnd

i betwekd rariadenle st joba vidast
mmm--mwmmu-ﬂ.wnm-n

MicroStep QL] ““W:;‘W ara @
01 04 Bratatovs. Tt Rmgrtie

Virebole Diggit ity bea rometer

Pro&t: Drigi

;;’_"_"‘“E MicroStep - MIS .r.0, Cavejaiibo 1, 841 14 Bratilava
T}w",l rvemsrn MSBTRO

Technlcki Spreifikielar User's Gulde verslon 2

Technical Specification; Uitivabelvich peirudin vireia 2

Poality HCAD Ansex 3, 19 ® Edithon, July 2013
Cartfication R od
Obmadrisis: Ber obmodronis

Rostrictions: L

mwum.mmmmmm. pravy vl wedond
mmq»m-ﬂ-ﬂ—nww [ T e
whomlveie platmmntl dnsk

Vpdundv:  Brateine
vt at.

L 14 Febrale 2004
e Fbrwary 14, 2014 Fadad
e vt b
Birocuor
Einintant il (ool dvasimaon

q

DECLARATION OF CONFORMITY

Manufacturer:  MicroStep-MIS, spol. s r.o.
Cavojského 1
841 04 Bratislava
Slovakia

hoerewith declares, that
Deserption:  Barometric Pressure Transducer

Type: MSB 780

s Wi tha provisions of ¥ EU deecives L and with
natonal legislation imglomaenting mm

Directive 20063

tmu-mzownms
and that confiarity s deciared based an fulfiment of folkowing Standands:
EHMMOﬂ 2010

WAAD Mo 8 Marwal on Instraments and Methods of Observation

Rogulation (EC) No. 20181138 on comenon ruls in the Feid of civil aviaion and establshing a European
Uinion Aviation Safety Agency

Regulsnon (EC) Ko, 55272004 on the interaperabilty of the air rafe management metwork in Europe
prarsuant b Astcie mouwtcc}mzown:n«mm e 1 [he fiodd of chvil viation and
establishing a European Union Axiation Safety Agency

Divectve (ROHS) Z011GS/EU of the European Parliament and of the Council on the resbiction of e use
of eortan

Directive (RoHS) 1t D HNBLEY
Craraity ManBement Syslems. ;so 0001 :ms
under doclared by the

Brausiwva June 5, TR0

(L

Waragirg Deecto
m“s spol s Q.
Phic Fre g Loy i 00 33 190 A
iy e (sl | ® et Ty bt N SR v PP 3 et

-

FEDERAL AGENCY FOR TECHNICAL REGULATION AND
METROLOGY

CERTIFICATE

on type approval of measuring mstrments
OCC 300014 N 78526

Valid until November 18, 2024.
NAME OF TYPE MEASUREMENT INSTRUMENTS
Digital barometers MSB780, MSBTB0X

PRODUCER
MicroStep-MIS Limited Linbility Company (LLC " MicraStep-M15"), 5t Petershurg
REGISTRATION NUMBER 76583-19
VERIFICATION DOCUMENT
NP 231-0068-201%
INTERNVAL VERIFICATION | year
The type of Mecasuring insumenis was
Technical Regulation amd Metrology on N
Desccription of the type of mesuring i

Deputy Head of the Fedeml
Agency

Designed to be used
in aerospace industry
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CONTACT US | HEAD OFFICE
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info@microstep-mis.com

www.microstep-mis.com
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