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ColibrysACCELERATION
Inertial sensor

MS1000 - PRELIMINARY DATASHEET

Single axis analog accelerometer

The MS1000 is the best in class capacitive Bulk MEMS accelerometer, specifically designed for inertial applications.
Its excellent long term bias and scale factor repeatability, low in-run bias, excellent behavior in vibration (VRE) and
low noise allow a very accurate and cost effective tactical grade measurements.
The internal electronic circuit integrates a signal conditioning with a differential analog £2.7V output, a Built- in Self-

Test, and a temperature sensor for compensation.

Functional Block Diagram
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Key features (¥109)
1 Inrun bias stability: 15 g

1 Excellent long term bias repeatability: 1.2mg

f Low Noise:34 g/ @Hz
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1 Reliable in harsh environments

1 LCC20, hermetically sealed package

Key Parameter, typical values MS1002 MS1005* MS1010 MS1030* MS1100*  Unit
Full-Scale acceleration +2 +5 +10 +30 +100 g
Residual Bias modeling error 0.14 0.35 0.7 2.1 7.0 mg
Long-term Bias repeatability 0.24 0.6 1.2 3.6 12.0 mg
In run bias stability 3 7.5 15 45 150 Vs
Residual Scale factor modeling error 120 120 120 120 120 ppm
Scale Factor Sensitivity 1350 540 270 90 27 mV/g
Misalignment 10 10 10 10 10 mrad
Resolution (1Hz) 7 17 34 102 339 g rms
Non Linearity (IEEE norm) 0.3 0.3 0.3 0.3 0.3 % FS
Operational temperature -40 to +125 -40to +125 -40to +125 -40to +125 -40to +125 €
Operating power consumption 10 10 10 10 10 mwW
Size 9x9 9x9 9x9 9x9 9x9 mm?2
(*) Ranges in development
Featured Applications (non-exhaustive):

Aerospace & Defense: Naval & Land:

Inertial Measurement Units (IMUs)
avionics (fix wings and rotary wings): FCS, autopilot,
attitude systems (AHRS, stand by),

weapon launch systems 1 platform stabilization

GPS aided guidance & navigation UAV systems
short range guidance, robotics

North finding, antenna, sonar orientation

ROV guidance, weapon launch systems,
ship navigation and control

mobile mapping

train positioning (GPS dead reckoning)
MWD 1 drilling guidance

The MS1002, MS1005, MS1010 accelerometers are dual-use goods (category 7A101) and as such are subject to export control. Please contact us for additional

information.

Safran Colibrys reserves the right to change these data without notice
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MS1002 PARAMETERS

All values are specified at ambient temperature (20C) and at 3.3 V supply voltage Voo, unless otherwise
stated. Acceleration values are defined for differential signal (OUTP-OUTN).

Parameter | Comments | Min Typ. Max | Unit
Accelerometer

Full scale 2 g

Non-Linearity IEEE Norm , % of full scale 0.3 1.0 %

Frequency response -3dB 200 Hz

Resonant frequency Overdamped 1.4 kHz

Vibration rectification Mean value over [50Hz , 2kHz] 1630 ug/g?

error

Noise in band 7 Og/ aH:

Resolution @ 1Hz 7 g rms

Startup time Sensor operational, delay once 40 s

POR triggered

Bias (KO)

Nominal Calibration accuracy -7 7 mg

Temperature Measured over [-40C , 85T | 75 g /T

coefficient

Initial residual 34 order temperature 0.14 mg

modeling error compensation [-40T , 85T]

Long-term repeatability] See glossary 0.24 mg

In-run bias stability Based on Allan Variance 3 o

characterization (@ 10s)

TurnON - TurnON See glossary 15 Mg
Scale factor (K1)

Nominal Calibration accuracy 1.33 1.35 1.37 V/g

Temperature Measured over [-40C , 85T ] 20 120 220 ppm/T

coefficient

Initial residual 3 order temperature -300 120 300 ppm

modeling error compensation [-40C , 85€C]

Long-term repeatability] See glossary 400 ppm
Axis misalignment

Nominal | | -10 10 | mrad
Self-test

Frequency Square wave output 22 24.4 26.8 Hz

Duty cycle 50 %

Amplitude Peak to peak 1.0 g

Input threshold voltage| active high 80 % Vob
Temperature sensor

Output voltage @20T 1.20 1.23 1.26 \%

Sensitivity -4.0 mV/T

Output current load 10 e A

Output capacitive load 10 pF
Reset

Input threshold voltage| active low 20 % Vob
Power requirements

Supply voltage (Vop) 3.2 3.3 3.4 Y

Supply current (lop) 2.3 4 mA
SAFRAN COLIBRYS SA 30S.MS1000.B.05.17
Av. des Sciences 13 1 1400 Yverdon-les-Bains T +41 58 100 5000

www.safran-colibrys.com page 2 F +41 58 100 5001



http://www.safran-colibrys.com/

MS1000 -

Accelerometer outputs

ColibrysACCELERATION

Output voltages OutP, OutN over full scale 0.14 3.16 V
Differential output Over full scale .7 \%
Resistive load 1000 k q
Capacitive load 100 pF

General

Reliability assessment

Based on FIDES 2009 Edition A Sept. 2010, available on request.

Table 1: MS1002 Specifications
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MS1010 PARAMETERS

All values are specified at ambient temperature (20C) and at 3.3 V supply voltage Voo, unless otherwise
stated. Acceleration values are defined for differential signal (OUTP-OUTN).

Parameter | Comments | Min Typ. Max | Unit
Accelerometer
Full scale #10 g
Non-Linearity IEEE Norm , % of full scale 0.3 1.0 %
Frequency response -3dB 200 Hz
Resonant frequency Overdamped 3.7 kHz
Vibration rectification Mean value over [50Hz , 2kHz] 290 ug/g?
error
Noise in band 34 Og/ aH:
Resolution @ 1Hz 34 g rms
Startup time Sensor operational, delay once 40 s
POR triggered
Bias (KO)
Nominal Calibration accuracy -34 34 mg
Temperature Measured over [-40C , 85T | 375 g /T
coefficient
Initial residual 3 order temperature 0.7 mg
modeling error compensation [-40T , 85T]
Long-term repeatability| See glossary 1.2 mg
In-run bias stability Based on Allan Variance 15
characterization (@ 10s)
TurnON - TurnON See glossary 75
Scale factor (K1)
Nominal Calibration accuracy 266 270 274 mV/g
Temperature Measured over [-40C , 85T | 20 120 220 ppm/T
coefficient
Initial residual 3 order temperature -300 120 300 ppm
modeling error compensation [-40C , 85C]
Long-term repeatability| See glossary 400 ppm
Axis misalignment
Nominal | | -10 10 | mrad
Self-test
Frequency Square wave output 22 24.4 26.8 Hz
Duty cycle 50 %
Amplitude Peak to peak 1.0 g
Input threshold voltage| active high 80 % Vob
Temperature sensor
Output voltage @20T 1.20 1.23 1.26 \%
Sensitivity -4.0 mV/T
Output current load 10 e A
Output capacitive load 10 pF
Reset
Input threshold voltage| active low 20 % Vob
Power requirements
Supply voltage (Vop) 3.2 3.3 3.4 Y
Supply current (lop) 2.3 4 mA
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Accelerometer outputs
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Output voltages OutP, OutN over full scale 0.14 3.16 V
Differential output Over full scale .7 \%
Resistive load 1000 k q
Capacitive load 100 pF

General

Reliability assessment

Based on FIDES 2009 Edition A Sept. 2010, available on request.

Table 2: MS1010 Specifications
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Absolute maximum ratings
Absolute maximum ratings are stress ratings. Stresses in excess of these ratings can cause permanent
damage to the device. Exposure of the device to the absolute maximum ratings for an extended period may
degrade the device and affect its reliability.

ColibrysACCELERATION

Parameter Comments Min Typ Max Unit
Supply voltage (Vo) -0.3 +3.9 \%
Voltage at any PIN -0.3 Vop +0.3 | V
Operational temperature -40 125 C
Storage temperature -55 125 C
Vibration Random /20-26 0 0 0 Hz 20 g
Shock Single shock / 0.2ms / 6 1806 | g
directions
ESD stress HBM model -1 1 kv

Table 3: Absolute maximum ratings
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Temperature [°C]

Figure 3: Raw Scale Factor over temperature
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Typical performances characteristics

MS1002: Typical initial performances on multiple sensor at 3.3 VDC supply voltage (Voo) and ambient
temperature for all graphs, unless otherwise stated (multiple sensor: multiple color line / min/max: red line /
typical value: green line).
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Figure 1: Raw Bias over temperature Figure 2 : Residual Bias over temperature
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Figure 4: Residual Scale Factor over temperature
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Figure 7 : Non-linearity IEEE Figure 8: Vibration Rectification Error
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Figure 9 : Differential acceleration output

(OUTP-OUTN)) at full scale Figure 10 : Frequency response
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Figure 11: Typical white noise Figure 12: Allan Variance
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Typical performances characteristics

MS1010: Typical initial performances on multiple sensor at 3.3 VDC supply voltage (Voo) and ambient
temperature for all graphs, unless otherwise stated (multiple sensor: multiple color line / min/max: red line /

typical value: green line).
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Figure 15: Raw Scale Factor over temperature
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Figure 17: Raw bias over [-55€ to +125€C]
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Figure 18: Raw scale factor over [-55T to +125€C]
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Figure 19 : Non-linearity IEEE Figure 28: Vibration Rectification Error
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Figure 20 : Differential acceleration output Figure 21 : Frequency response
(OUTP-OUTN) at full scale ’
Figure 22: Typical white noise Figure 23: Allan Variance
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