CRS03-01/02 Output Description and Interfacing Notes

CRS03 works without external circuits. For measurement purposes, you may like to
simply measure the DC output of CRS03. The following information is for your
reference only, for example when you like to design automatic systems or want to
reduce noise level.

CRS03-01/02 Output Circuit:

The output circuit inside the gyro is composed of the gyro’ s IC output (ASIC), 100 ohm resistor
(RS) and the electro-magnetic interference (EMI) filter. See fig 1.

The maximum permissible current on the output is 0.5mA; however, if the output load (RL) is
small, the output voltage will be divided to RL/(RL + RS) causing gain error. Such gain error
could affect to the system’ s response speed, but is not a factor to affect the gyro’ s precision,
i.e. bias stability.

The gyro can operate by itself without any external components. This gyro is ratiometric
therefore please make sure there’ s no noise or ripples on the supply—power.

Typical Input Circuit of the System:

It is recommended that the input circuit has an input load resistor, a simple low—pass filter, and
preferably a voltage—follower with Op—Amp. See fig 2. If the AD—converter has adequately high
input impedance the OP-amp may not be necessary.

The low-pass filter (LPF, R and C) is for anti-aliasing. Fig 3 is an example of active filter instead
of R and C in fig.2. OPAmp should be of good gain bandwidth, good unity gain with capacitance
load, rail-torail, latch—up free. Recommended capacitors are of film or mica type (ceramic or
aluminium capacitors not recommended due to high dielectric factor). Metal film resistor is
recommended. Generally choose components of good temperature characteristics. Although AD
conversion speed as fast as possible (better than 500Hz) is recommended, resolution, and anti-
aliasing filter characteristics will trade off with the system requirement. CRS03 is ratiometric
therefore outputs signals (bias and SF) proportional to its power supply voltage. By sharing the
supply voltage with the system’ s AD converter, system errors can be minimized. See spec sheet
TYPICAL RATE OUTPUT clause.

For your info, optional evaluation board CD-0026 is sold for testing in room temperature.
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Fig. 1 Output Circuit
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Example of Butterworth 4th order filter with cutoff 30Hz. OPAmp should be of good gain
bandwidth, good unity gain with capacitance load, rail-torail, latch—up free. Recommended
capacitors are of film or mica type (ceramic or aluminium capacitors not recommended due to
high dielectric factor). Metal film resistor is recommended. Generally choose components of good
temperature characteristics. This filter gives —60dB at 500Hz.
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Anti Alias and Sampling Recommendations
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The CRS gyro has white noise on the higher band, which is irrelevant to gyro’ s dynamic
performances. Connecting the CRS gyro directly to A/D converter will apparently show fair
noise level which is not the real noise in the required dynamic bandwidth , but is the alias band
white noise. Add a low pass anti—aliasing filter to reduce the noise in the alias bandwidth with
smoother curve (for example, add a first order filter, for less phase delay), which also means the
sampling frequency will be set at rather high frequency so that in the alias bandwidth the white
noise is adequately attenuated. The sampling frequency has to be decided dependent on your
system processing performance (CPU power, interrupt, etc.). Recommended sampling frequency
is several hundred Hz or more. Some of our current customers have designed with very good
results by sampling at 200 to 10kHz. After AD conversion, a digital filter can be implemented to
pass the gyro’ s dynamic bandwidth which is 10 to 20Hz.
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Add Anti-aliasing filter so that CRS03 output
becomes like this, with attenuation in the alias
bandwidth — )
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