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Multi-Axis Gyro Module 

 
 
SIMU202 is a cluster of 1, 2 or 3 high accuracy MEMS-based gyros in a miniature package. Each axis is factory-
calibrated for bias, sensitivity and compensated for temperature effects to provide high-accuracy measurements. 
 
For many applications the excellent performance of SIMU202 replace FOGôs and improves the system solution in 
respect to robustness, reliability, size/weight, power and cost. This is accomplished by combining the well proven 
Sensonor Technologies ButterflyGyroTM with fully digital operation. 
 
A perfect tuning of the excitation and detection frequency as well as perfect balancing the dual masses result in very 
low sensitivity to shock and vibrations. To enable use on weapon platforms or in similar extreme environments, the 
SIMU202 provides a vibration isolated internal assembly to avoid any rectification errors. 
 
The unit runs off a single +5V supply and communicates via a ñplug & playò high-level RS422 interface. A 32-bit RISC 
ARM microcontroller provides flexibility in configuration, like choice of output unit, sampling frequency, LP filter -3dB 
frequency and RS422 bit-rate and protocol parameters. A diagnostic function is provided, and a status byte will flag 
any detected errors in the system. 
 
For more advanced users, SIMU202 may be put in Service Mode. In this mode all the configuration parameters can be 
intermediately or permanently changed by overwriting the current settings in the flash memory. Service Mode also 
provides the ability to perform single measurements, perform diagnostics and obtain a higher detail in the status byte. 
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1 FEATURES 
o Excellent performance in vibration and shock 

environments 
o 1, 2 or 3 axes offered in same package 

o Electronically calibrated axis alignment 
o Single-crystal silicon technology 
o Low bias drift 
o Low noise 
o Standard high-level RS422 interface 
o Fully configurable:  

o 5 different sampling rates available 
o 5 different bandwidths available 
o LP filter -3dB frequency can be set 

individually for each axis 
o RS422 protocol, bit rate and line 

termination 
o Selectable output unit: angular rate 

[deg/s] or incremental angle [deg] 
o Excellent environmental robustness 
o Miniature package 
o Continuous self-diagnostics 

 
2 GENERAL DESCRIPTION 
 
SIMU202 is a cluster of 1, 2 or 3 high accuracy MEMS-
based gyros in a miniature package. Any configuration 
of axes can be provided. Each axis is factory-calibrated 
for bias, sensitivity and compensated for temperature 
effects to provide high-accuracy measurements in the 
temperature range -40°C to +85°C. The unit runs off a 
single +5V supply. 
 
SIMU202 communicates via a standard high-level RS422 interface. The use of a 32-bit RISC ARM microcontroller 
provides flexibility in the configuration, like choice of output unit, sampling frequency, LP filter -3dB frequency and 
RS422 bit-rate and protocol parameters. All configurable parameters can be defined when ordering or set by 
customer. 
 
When SIMU202 is powered up, it will perform an internal system check and synchronise the gyros. As an 
acknowledgement of the complete power-up sequence, it will provide special datagrams containing data, like part 
number, serial number, number of active axis and configuration parameters as mentioned above. SIMU202 will then 
automatically proceed to provide measurement data. Hence the simplicity of use is high: just connect power and 
SIMU202 will provide accurate gyro measurements over the RS422 interface. 
 
The measurement data is transmitted as packages of data on a fixed format (datagram) at intervals given by the 
sampling frequency. The datagram is in binary coded format in order to have an efficient transfer of data. In addition to 
the measurement data itself, the datagram contains an identifier, a status byte and a CRC (Cyclic Redundancy Check) 
byte to provide high degree of fault detection in the transmissions. The status byte will flag any detected errors in the 
system. 
 
For more advanced users, the gyro may be put in Service Mode. In this mode all the configuration parameters can be 
intermediately or permanently changed by overwriting the current settings in the flash memory. In Service Mode the 
commands and responses are in a human readable format; to enable the use of terminal-type software during typical 
product integration. Service Mode also provides the ability to perform single measurements, perform diagnostics and 
obtain a higher detail level of detected errors reported in the status byte. 
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Figure 2-1: SIMU202 FUNCTION BLOCK DIAGRAM 
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3 ABBREVIATIONS USED IN DOCUMENT 
 

ABBREVIATION FULL NAME 

tbd to be defined 

tbc to be confirmed 

LSB Least Significant Byte 

MSB Most Significant Byte 

lsb Least significant bit 

LP filter Low-Pass filter 

CIC-filter Cascaded Integrator-Comb filter 
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4 SPECIFICATIONS 
 
Table 4-1: Operating conditions 

Parameter Conditions Min Nom Max Unit Note 

INPUT RANGE   ±400  °/s  

POWER SUPPLY  4.5 5.0 5.5 V  

OPERATING TEMPERATURE  -40  +85 °C  

 
Table 4-2: Functional specifications 

Parameter Conditions Min Nom Max Unit Note 

GYRO       
Full Scale (FS)   ±400  °/s 1 
Resolution   24 

2
-14 

 bits 
°/s 

 

Scale Factor Accuracy   ±0.2  %  
Non-Linearity over ±200°/s   200  ppm 2 
Bandwidth (-3dB)    262 Hz 3 
Group Delay   2  ms 4 
Bias Accuracy 
Bias error over temperature (1ů) 

 
ȹT < ±1°C/min 

-250 0 
30 

+250 °/h 
°/h rms 

 
 

In-Run Bias Stability Allan Variance @25°C  0.5  °/h  
Angular Random Walk Allan Variance @25°C  0.2  °/ãhr  
G Sensitivity    18 °/h /g  
G² Sensitivity    tbd   

MISALIGNMENT       
SIMU202X,Y,Z (1-axis version)   5  mrad  
SIMU202XY,XZ,YZ (2-axis version)   5  mrad  
SIMU202 (3-axis version)   1  mrad  

POWER CONSUMPTION       
Power consumption    1.5 W  

TIMING       
Time to transmit after Power-On    1 s 5 
Time to transmit after Reset    1 s 6 
Start-Up Time    10 s 7 
RS422 Bit-Rate  ref. Table 4-3   
RS422 Bit-Rate Accuracy    ±1 %  
Sampling Rate    1000 samples/s 3 
Sampling Rate Accuracy    ±1 %  

RS422 PROTOCOL       
Start Bit   1  bit  
Data Length   8  bits  
Parity  ref. Table 4-3   
Stop Bits  ref. Table 4-3   

RS422 LINE TERMINATION       
Input resistance Line termination = ON  120  ɋ 3 
Input resistance Line termination = OFF 48 125  kɋ 3 

RESET (NRST PIN)       
Logic levels  CMOS and TTL compatible   
Minimum hold time for reset  5   ms  
Pull-Up Resistor  80 100  kɋ  

CHASSIS       
Resistance pin 6 -> chassis     0.1 ɋ  
Isolation chassis -> GND (pin1)  100   Mɋ  

Note 1: Output is monotonous and will saturate at ±480°/s 
Note 2: Largest deviation from BSL (Best Straight Line) over the range specified. 
Note 3: Other values can be configured, ref. Table 4-3 
Note 4: Group delay with 262Hz filter-setting 
Note 5: Time from Power-On to start of datagram transmissions (starting with part-number datagram) 
Note 6: Time from Reset release to start of datagram transmissions (starting with part-number datagram) 
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Note 7: Time from Power-On or Reset to the reset of the Start-Up bit (Bit 6 in the STATUS byte ref. Table 4-8). During 
this period the output data should be regarded as non-valid. 

 
4.1 TYPICAL PERFORMANCE CHARACTERISTICS 

4.1.1 Allan-Variance 

 
Figure 4-1: Typical Allan-Variance plot 
 

4.1.2 Initial bias drift 

 

Figure 4-2: Typical initial bias drift 
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4.1.3 Non-Linearity 

 
Figure 4-3: Typical Non-Linearity 
 
 








































































