Inertial Measurement Unit (IMU)

The LN-200S inertial fiber-optic gyro for space
applications offers outstanding accel/gyro bias
and random walk performance.

Description

The LN-200S is a small, lightweight, highly reliable, state-of-the-
art fiber-optic inertial measurement unit (IMU). The LN-200HPS
(High Performance) has increased gyro performance and
radiation tolerance in the same form factor and features as
the LN-200S. The LN-200S comprises three solid-state fiber-optic
gyros and three solid-state silicon Micro Electro-Mechanical
Systems accelerometers in a compact package that measures
velocity and angle changes in a coordinate system fixed
relative to its case. Digital output data of incremental velocity
and angle are provided to user equipment over a digital serial
datfa bus.

The LN-200S has the performance of the LN-200 family, with
additional screening and utilization of radiation-tolerant
components for space environments. Additionally, the
LN-200S has the same form factor as the standard LN-200.
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The LN-200S can be installed with soffware variations that
include selectable delta theta and delta velocity data
rate outputs.

Applications
The LN-200S provides highly reliable attitude reference
and acceleration data demands, including:

e Earth and heliocentric orbits
e Missions lasting up to 15 years
* Moderate three-axis inertial reference

Advantages

The LN-200S maintains performance, even in demanding
environmental conditions. The unit is hermetically sealed,
which is advantageous for planetary and asteroid probes. The
non-dithered, low-voltage inertial sensors ensure long, reliable
usage life and low noise. The LN-200S IMU has been utilized
and is still performing on the NASA Mars rovers after more than
10 years. The LN-200S has the lowest gyro and accelerometer
white noise in the medium accuracy IMU class.
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With full IMU functionality, the LN-200S performs critical
functions in a spacecraft attitude control system. Its wide
dynamic range makes it ideal for attitude determination and
high maneuvers such as spacecraft slewing, despinning and
thrust measurements. Its accelerometers provide inertial data
useful for delta-V and other specific force measurements.

Heritage

The LN-200S is part of the LN-200 product line, which has been

in high- rate production since 1994 with more than 40,000 units
produced. Northrop Grumman has a broad, strong business
base for this family of systems and can ensure its availability and
support for even the most demanding production quantities.

Benefiting from the production line, the low-cost LN-200S unit
is highly attractive to missions for flight demonstration, sensor
redundancy and multiple phases.

The first prototype LN-200S was qualified for space flight
onboard the Clementine spacecraft. Many spacecraft now
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depend on the IMU o provide reliable inertial data for low-
earth orbit and space probe missions. Additional spacecraft
that use the LN-200S include the following:

e Deep Space |

e TSX-5

 MightySat i

e Muses-C

e Coriolis

e Terra SAR-X

e Kepler Space Telescope

» WISE Space Telescope

e Ladee

e Planet-C

e Clementine

e Hayabusa?

e Mars Rover (Spirit, Opportunity, Curiosity, and now
Perseverance)

Characteristics

Accelerometer (1) Power 12w nominal, regulated af
Bias Repeatability 300 ug, Io — R ISR (o
53 0/ D e
Scale Factor Accuracy 300 ppm, 1o (plus connector)
Input Axis Alignment 0.1 mrad Weight 1.65 Ib (748 @)
Max Input Accel 409 Volume 35in°

Gyro (Io) Temperature Range -54°C(-65.2°F) f0 +71°C (+159.8°F)

Bias Repeatability 1°/hr, 1o Survival Temp Range -62°C(-79.6°F) 10 85°C (+185°F) Perf
Scale Factor Stability 100 ppm e f?gogg/?%géhz
Angle Random Walk <7/ Vibration (survival) 15 g rms random
Input Axis Alignment 0. mrad Electrical Inferface RS-422/485 serial data
Dynamic Range (max) 1,000°/sec Protocol
Bandwidth 200 Hz @ 400 Hz data rate Enclosure Hermetically sealed

LN-200HPS (High Performance) IMU Performance

Accelerometer

Bias Repeatability 300 pg, Ie
Scale Factor Accuracy 100 ppm, 1o
Gyro
Bias Repeatability 0.15°/hr, 1s
Scale Factor Accuracy 50 ppm, 1o
Random Walk (max) 0.01°/Ahr
Power Spectral Density
(PSD) level
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For more information, please contact:
Northrop Grumman

Navigation, Targeting and Survivability
21240 Burbank Boulevard

Woodland Hills, CA 91367 USA
1-866-NGNAVSYS (646-2879)
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