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Applications for car electronics
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Gyro sensor

SPEED

GPS

VICS

Storage media for map
information

HDD
DVD
CD-ROM
IC card
etc.

» Excellent stability vs. temp|.

- Constructed with single material
- Digitally compensated output signal
- Ceramic hermetic sealed package

> Excellent isolation from
linear acceleration
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Structure of MEV-50A
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Metal lid

MEMS Element
(opposite side)

ASIC
_ _ (opposite side)
Circuit Block <

MLCC capacitors

Ceramic Circuitry Board

Ceramic Package
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Schematic Structure of MEMS Element
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External structure
Electrode

Via hole

Anodic
bonding

\Tenpax glass

Decompression cavity

Si-vibrator

W3.9*D2.0*h0.9 (mm)
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Isolation between angular velocity and acceleration
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Capacitive Capgci_tive
variation variation
+AC +tAC

Coliolis Force > Acceleration
+AC s
Y

Applying angular velocity  Applying acceleration

Because of the unique construction, the MEMS element
maximizes angular velocity and eliminates linear
acceleration.
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Electrical characteristics

Unless otherwise specified, ambient temperature Ta = 25+/-5°C, Voo =50VDC
Use the load resistor of 100k ohm or mare, connecting to the sensor output terminal.

[tem Symbal Condition MIN. | STD. | MAX. Unit
Zero point output Vo |at -40~85°C 220 | 250 | 2480 v
Scale facior Sv |at-40~85°C 2325 | 250 | 2675 | mvildeq's)

Maximum output voliage Veo-03 v
Minimum output voltage 0.3 v
Linearity-emor 15 05 W%FS
Dutput noise 10 myp-p
Startup time (see Notz1) 1 5

15 ~ Bminutes 0.4 04 degls
Start up drift
15 ~ 15minutes 0.8 08 degls
Temp. drift at -40 ~ B5°C ] deqis
Temp. drift gradient at 40 ~ 85°C 2 a2 Eggﬁg
Temp. coefficient reference : Ta 4 4 %
Scale factor at 40 ~ 85°C

Freguency response : }

(Frequency vs. Gain) gain at THz 4.0 1.0 dB
Cross axis sensitivity on each XY axis B 5 %
Ratiometric for zero point at 4 75~525Y
output RVO | iNote2) - =

. . at 4 7h~525Y
Ratiometric for scale factor Rsv (Note3) 08 12
Acceleration sensitivity at 10--2,000Hz,
under the vibrational condition 2156mish2 (22G) | -1 1 degls
{MNote 4) XY Zaxis
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(Note1) After the power on, manitor a time that zero point output has been within +/-12.5mV against
2ero point output value of being steady.

(Note2) Ratiometric of zero point output (Rvo) is prescribed as follow formula,

Rvo = Vo variation / Vcc variation

Vo variation = {Vo(5.25)-Vo(4.75)} / VO(5.0)

Vec variation = (5,.2544.75) /5.0 =0.1
(Note3) Ratiometric of scale factor (Rsv) is prescribed as follow formula,

Rsy = By variation / Vg vaniation

Sv variation = {Sv(5.25)-5v(4.75)} / VO(5.0)

Vee variation = (5,.25-4.75) /5.0 = 0.1
(Note 4) Measurement errors, such as outut noise, angular velocity unexpectedly generated by
vibration machine, should not be considered to be acceleration sensitivity. Only DC voltage level,
which does not contain the measurement errors, should be measured in this specification,
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Max. angular velocity

ltem MIN TYP MAX Unit Conditions
Operating ra nge of 70 70 deg/s
angular velocity
Supply voltage 475 5.00 9.29 V
Current consumption 8 mA see Note 2
Operating temp. range -40 85 °C

(Note 2) Non-load condition to the sensor output.

rature

of angular velo city over term

Voo | saturstion of output] Zero moint output | Scale factor |Max angular velocity
Lo HISH L Ay HI=H b A, W -
5250 (0.300 4 850 2310 2 840 28.068 71 6 Al
500 (0.300 4700 2200 2.8 26,750 —71.0 1.0
4750 (0.300) 4 450 2 080 2 G0 25413 =704 0.4
[v] [v] [v] [v] [v] | [mveAdeg/'s)]] [deg's] [deg/s]

ex. Vcc=5V CCW = (0.300-2.200)*1000/26.75 = -71.0deg/s
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Characteristics (Temperature stability)-""‘”"“'
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Temp. Drift Histogram (n=37)
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Characteristics (Start up stability)
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Characteristics (Output Noise, Over all)
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Output Noise (Sampling: 100Hz) Histogram (n=37)
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Temperature drift | Variation of scale factor | Start up drift| Start up time| Output noise
deg/s % deg/s sec mVp—p
AVG 0.60 0.53 0.12 0.27 3.92
g 0.27 0.21 0.03 0.06 0.41
max 1.42 1.17 0.20 0.38 5.28
min 0.26 0.21 0.06 0.06 3.08
Tem. drift Gradient | Tem. drift Gradient N=37
deg/s/2°C deg/s/8°C
AVG 0.13 0.20
g 0.01 0.05 Temperature Rang: -40 to 85 degC
max 0.15 0.34
min 0.12 0.13
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Recommendable external circuit informater:

REand R must be placed to the Vout terminal-as closely as possible:

Regulator
+5V @ L
Gyro \Vout !
Module o— AMN > AD
IGND ----- €s SRL T ca
@ @ @
C1. C2: Analog GND

C1 and/or C2 is for noise elimination purpose on a power supply line used in the system. Please choose appropriate value for that.

RL:
RL must be used as a load resistor of 100k ohm (or over).

Cs:

Please do NOT connect a parallel capacitor ”Cs” to the VOUT terminal of gyro. In case Cs is necessarily used, please make sure that the
total capacitance never exceed 15pF, that may include stray capacitance possibly appeared on a signal line in between VOUT and A/D
converter.

R:

The stray capacitance might relatively increase, as the line-distance in between VOUT and A/D gets longer. If it will be totally 15pF or
over, a series resistor ”R” should be used to effectively reduce such a stray capacitance. R should better be mounted as closely as possible
to VOUT, and must be one thousandth or less of input impedance of A/D. For the reference, R=2k ohm is recommended.

C3:
C3 may be used to eliminate a high frequency noise, but please note that a low-pass filter, which is made by a combination of R and C3,
causes phase delay, in other words, delay on response characteristic.
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Thank you very much
for your attention!
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