
The RRS (Resonator Rate Sensor) is a new technology sensor that has
been developed by Inertial Science, Inc. (ISI) and Sandia National
Laboratory, for angular rate measurement applications. The sensing
element is comprised of a metal cylinder, vibrating at it’s resonant
frequency. Closed loop electronics provide very accurate measurement
of rate by controlling the magnitude and phase of the vibratory pattern
(standing wave) when rate is applied along the sensitive axis.

This rate sensor contains none of the moving parts or rotating mecha-
nisms (motors, ball bearings, etc.) that traditional rate gyros employ,
which will wear out and degrade performance over time. The result is a
device that is inherently very rugged, with an indefinite Service Life,
and an excellent Mean Time Between Failure.

For many years, Inertial Science has supplied a 3-axis rate package
utilizing the RRS to Sandia National Laboratories. This is being used
in SDI  and STARS programs, has flown successfully in space, and it
has proven performance.

ISI can configure the RRS with all necessary support electronics in a
variety of very small enclosures, that offer flexibility, low power
consumption, and low price. Package sizes and shapes can be tailored
to provide form, fit and function replacement for various established
single and multi-axis rate packages.

ISI has designed a complete Inertial Navigation System (ISIS-IMU)
utilizing the RRS for its rate sensors. This system allows GPS integra-
tion. Because of the Resonator Rate Sensor, this IMU  achieves price,
power, and size reductions unheard of at its level of  performance.

Features
• Self Contained Integral Electronics - Closed loop

electronic
• Most cost effective Inertial Sensor  -  Lowest cost Rate

Sensor in its performance class
• High angular rate capability (upto 3,000 °/sec)
• Quick start-up
• Inherent high ruggedness
• Small, lightweight and Low power consumption
• Comprised of Solid-State sensors (no moving parts)
• High MTBF (Mean Time Between Failure)

• Aircraft & Missile flight control
• Attitude control
• GPS/INS Applications
• Stabilization - Satellite Communication

Antennas, Missile seekers
• Missile Mid-course guidance

Applications

Resonator Rate Sensor
RRS75



• Closed-Lop electronics make the following possible:
• Relaxation of resonating mechanical sensor

tolerance,
• Relaxation of electronic component toler-

ance,
• Use of off-the-shelf electronic components,
• Avoidance of use of special components such

as ASIC or Hybrid devices,
• Minimization of temperature-dependent

• DC-In & DC-Out:
• Toleration of wide input voltage variation
• +/- 4.0 Vdc full-scale output for +/- 5 Vdc

input
• Power consumption: 1 watt
• Built-in pi filter & alias filter
• Protection against output short circuit
• Protection against input power reversal

• Temperature sensing by oneof the following methods:
• Using AD 590
• Sensing resonator frequency
• Sensing copper coil output

• Parameters the are compensated:
• Bias temperature coefficient
• Scalefactor temperature coefficient
• Sensor mounting misalignment angles

• High shock isolation achieved by:
• CG (Center of Gravity) mount
• Silicone rubber

• 1 atm dry nitrogen back fill results in:
• No outgassing
• Good heat conduction
• Low cost
• Long serve life

Outstanding Characteristics

 

Three Axis Rate Package used in SDI  and STARS programs for Sandia National Laboratories





MTBF

Estimated MTBF is 10,000 hours.

Trouble shooting and Repair

No user accessible components.
Authorized factory personnel must perform all repairs.
Contact Inertial Science, Inc.

Quality Assurance and Warranty

Quality is an integral part of the design cycle and during fabrication and test of the product at Inertial Science, Inc.  In other words,
we do not try to “inspect in” the quality, but have it inherent to the design and built.  The following are the steps in the Quality
Assurance process:

1. During the assembly and integration a traveler accompanies the hardware.  This traveler covers all electronics and mechanical
assemblies; all wiring; and integration tests.  Both the assembler and inspector sign for each step.

2. An extensive Acceptance Test Procedure (depending on cutomers’ requirement) is performed prior to shipment.  The traveler
and ATP data are filed in our system book.

3. A configuration lists and certificate of conformance are supplied with each system.
4. Software verification.  The software used for DMARS  has been verified by simulation, ISI in-house tests, customer air bearing

and vehicle integration tests, and flights in sounding  rockets.

Our warranty is for one year after the shipment from ISI’s facility based on customers’ reasonable usage.  ISI do intend to resolve
any problems occur during this warranty in essential, effective, and timely manner.

Warning

Exporting of ISIS-IMU out of USA requires Export License
issued from U.S. Department of State. Please refer to ITAR
(International Traffic in Arms Regulations) or contact ISI before
attempting to export of these items.

Handling

Please handle with extreme care.  ISIS-IMU contains mechani-
cally delicate instruments – rate sensors and accelerometers. Any
shock in excess of 100 g –10 msec. may cause permanent shifting
in the calibration

3533 Old Conejo Road Suite 104, Newbury Park, U.S.A.
(805) 499 - 3191 or FAX (805) 498 - 4882

http://www.inertialscience.com
info@inertialscience.com

Specification are subject to change without notice.
Copyright 1999, Inertialscience, Inc.  All Rights Reserved.


