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+250°/s Yaw Rate Gyro

ADW22307

FEATURES

Complete rate gyroscope on a single chip
Z-axis (yaw rate) response

High vibration rejection over wide frequency
2000 g powered shock survivability
Ratiometric to referenced supply

5 V single-supply operation

105°C operation

Self-test on digital command

Ultrasmall and light (< 0.15 cc, < 0.5 gram)
Temperature sensor output

RoHS Compliant

APPLICATIONS

Vehicle chassis rollover sensing
Vehicle yaw/roll stability control
Inertial measurement units
Platform stabilization

GENERAL DESCRIPTION

The ADW22307 is a complete angular rate sensor (gyroscope)
that uses Analog Devices’ surface-micromachining process to
make a functionally complete and low cost angular rate sensor
integrated with all of the required electronics on one chip. The
manufacturing technique for this device is the same high
volume BIMOS process used for high reliability automotive
airbag accelerometers.

The output signal, RATEOUT (1B, 2A), is a voltage
proportional to angular rate about the axis normal to the top
surface of the package. The output is ratiometric with respect
to a provided reference supply. An external capacitor is used to
set the bandwidth. Other external capacitors are required for
operation.

A temperature output is provided for compensation techniques.
Two digital self-test inputs electromechanically excite the sensor
to test proper operation of both the sensor and the signal
conditioning circuits. The ADW22307 is available in a 7 mm x
7 mm x 3 mm BGA chip-scale package.
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Figure 1. ADW22307 Block Diagram
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ADW22307

SPECIFICATIONS

All minimum and maximum specifications are guaranteed. Typical specifications are not guaranteed.

@Ta =-40°C to +105°C, Vs=AVcc=Vop=5V, Vrario= AVcc, Angular Rate = 0°/s, Bandwidth = 80 Hz (Cour = 0.01 pF), Iour=100€A, *1g,
unless otherwise noted.

Table 1.
ADW22307
Parameter Conditions Min Typ Max Unit
SENSITIVITY? Clockwise rotation is positive output
Measurement Range’ Full-scale range over specifications range +250 °/s
Initial and Over Temperature 6.2 7 7.8 mV/°/s
Temperature Drift? +2 %
Calibrated Sensitivity Error® +2 %
Cross Axis Sensitivity +1 +3 %
Nonlinearity Best fit straight line 0.1 % of FS
NULL’
Null -40°C to +105°C 2175 2.5 2.825 Vv
Calibrated Null® +3 °/s
Linear Acceleration Effect Any axis 0.1 °/s/g
NOISE PERFORMANCE
Rate Noise Density Ta 025°C 0.03 °/s/aHz
Rate Noise Density Ta 085°C 0.06 °/s/aHz
FREQUENCY RESPONSE
Bandwidth* 0.01 2500 Hz
Sensor Resonant Frequency 12 14.5 17 kHz
SELF-TEST
ST1 RATEOUT Response’ ST1 pin from Logic0to 1 -700 -500 -300 mV
ST2 RATEOUT Response’ ST2 pin from Logic 0 to 1 300 500 700 mV
Calibrated ST1 Error® -25 25 mV
Calibrated ST2 Error® -25 25 mV
ST1 - ST2 Mismatch® -5 +1 5 %
Logic 1 Input Voltage’ 33 Vv
Logic 0 Input Voltage’ 1.7 Vv
Input Impedance To common 40 50 100 kQ
TEMPERATURE SENSOR’
Vour at 25°C Load > 100M 235 25 2.65 \
Scale Factor® @25°C, Vratio=5V 9 mV/°C
Calibrated Temperature Error -6 +6 °C
Load to Vs 25 kg
Load to Common 25 kq

(Table Continued on Next Page)
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ADW22307

Turn-On

Turn-On Time Power on to +%:°/s of final 50 ms
OUTPUT DRIVE CAPABILITY

Current Drive For rated specifications 200 uA

Capacitive Load Drive 1000 pF
POWER SUPPLY

Operating Voltage (Vs) 4.85 5.00 5.15 Vv

Quiescent Supply Current 35 4.5 mA
TEMPERATURE RANGE

Specified Performance -40 +105 °C

" Measurement range is the maximum range possible, including output swing range, initial offset, sensitivity, offset drift, and sensitivity drift at 5 V supplies.
2 From 25°C to -40°C or 25°C to 105°C

3 Calibrated performance (using supplied calibration data) is based on characterization and not production tested.

* Adjusted by external capacitor Cour. Reducing bandwidth below 0.01Hz will not result in further noise improvement.

® Scale factor for a change in temperature from 25°C to 26°C. Vrewr is ratiometric to Vraro. See the Temperature Sensor section for more details.
¢ Self test mismatch is described as (ST2+ST1) / ((ST2-ST1) / 2).
| |
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