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1 Introduction

The INAV-FMS is a fiber optic gyro based inertial measurement system for applica-
tions like

attitude/heading control of vehicles (AUVs, RPVs, AGVs, autonomous high
speed surface vessels, torpedoes),

stabilisation of antennae or line-of-sight stabilisation of optical equipment on
moved vehicles like ships, cars, trucks or rail vehicles,

trajectory surveying, support of geographical information systems

vehicle motion determination and analysis (AHRS operation for land vehicles,
naval vessels and air vehicles).

It provides angular velocity, gravity compensated as well as gravity included accel-
eration, attitude and aided heading (roll/pitch/yaw) with high bandwidth as well as
GPS, odometer or DVL based position and velocity. It can be delivered in standard
configuration or in special configuration, e.g. as iINAV-FMS-AIRSURYV for airborne
surveying applications (e.g. without odometer interface).

Optionally equipped with the integrated DRPOS Kalman filter software module the
system additionally provides position and velocity with high accuracy using the speed
sensor interface (odometer) even if GPS is covered temporarily. Applications for
INAV-FMS-D are e.g. 3D topology surveying or vehicle guidance. In naval applica-
tions or AUV applications as an option
the system can be aided by a DVL or
by an EM-log. In airborne applications

the air speed can be used for aiding as -
H - s B
an option. : e o If

This system consists of three multi-

plexed fiber optical gyros, three servo %
accelerometers, an integrated 12 pr @
channel GPS receiver (L1) with active ® , ;
antenna, and an universal odometer or -
Doppler log interface (option). As an % ~

option also L1/I2-DGPS receivers can
be connected or DGPS-corrections of
RTCM format can be operated.

To provide absolute heading also at standstill (instead of track, which is determined
by using a single antenna GPS) the system can be equipped with a dual- or multi
antenna GPS receiver (e.g. ISMARTpos-3D) as an option. As a further option an in-
ternal or external magnetometer can be used for heading aiding.
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The data output is via Ethernet TCP/IP, RS232/422 or/and CAN.

CAUTION: This INAV-FMS is a precision inertial measurement system. Nevertheless
the internal sensors are shock mounted, every shock must be avoided to protect the
inertial sensors against damage. Even the drop down of the system from 1 cm height
on a metal plate may cause shocks of up to 1000 g! Every person handling or carry-
ing the system must be advised to be very careful with the system!

The system offers an open user interface, the IMAR XIO- Interface (extended inter-
face). With this XlO-interface, the user has access to all important internal data
structures of the navigation system like sensor raw data, earth rate compensated
rates and gravity compensated accelerations, data of external sensors etc. with high
update frequency. Each data packet can have a time stamp in relation to the IMU
time or the GPS time (UTC or second of week). Furthermore a so-called primitive 1/0
(P10) is provided which allows simple data output via RS232 using only one package
frame to connect the system to standard data acquisition systems not being able to
handle most efficient data structure.

The INAV-FMS housing is precision machined and available up to environmental
protection IP67 if required. The internal sensor mount is decoupled from the housing
with hard shock absorbers to prevent damaging the inertial sensors during handling
the system. The INAV-FMS can be mounted via 4 holes using M6 screws.
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The system iINAV-FMS-E fulfils the following specification:

Measurement parameters:

Measurement range:
Resolution:

Nonlinearity:

Scale factor error:
Random Walk:
Accel. Noise Density:
Bias:

Angle accuracy:

Sampling rate:
Output rate:
Latency:

Data output:

Synchronisation:

GPS aiding:

DVL aiding (for AUVs):

Weight:
Size:

Connectors:
Temperature:

Shock:
Power supply:

Roll, pitch, yaw, velocity, rate, position, acceleration
+ 450 7s (rate)
+ 5 g (acceleration)
0.1 arcsec (quantization)
<50 pug
< 0.03 % (gyros) ; <0.03 % (accel.)
<0.03 % (gyros) ; 0.05 % [0.15 %] (accel.)
< 0.10 deg/sqrt(hr)
< 50 ug/sqrt(Hz)
0.75 deg/hr (1s)
2 mg (1s)
< 0.1 deg roll/pitch (depends on aiding)
< 0.02 deg roll/pitch with DGPS aiding
under dynamical motion
< 0.15 deg heading with (D)GPS (depends on GPS
and velocity aiding)
standard 400 Hz, synchronised to PPS
1...400 Hz
<3ms
TCP/IP (10/100 MBit/s), RS232/RS422 (up to 115.2
kBd), CAN (up to 1 MBit/s)
(data with time stamp according to XIO-definitions)
synchronisation to internal/external PPS;
optional Sync Output: PPT
(pulse per time)
L1 (uBlox) integrated,
none external GPS
none
approx. 6.5 kg
approx. 269 x 145 x 132 mm
(without connector)
MIL-C-38999-111 for data, TNC for GPS
-30...+55 C operating (housing temperature)
-40...+71 C storage
60 g, 11 ms
11...34 V, protected against wrong polarity and over-volt-
age up to 50 vV DC.
Note: The systems are configured to start not earlier
than 8 s and not later than 12 s after power-switch on
with internal booting (until that the current is very low.
Boot process may take up to 60 s). Usage of a low im-
pedance power supply is recommended.
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3  Summary of Custom Specific Features

The INAV-FMS has some special features. They are listed below. To understand
details of it, please first read the other chapters of this manual.

1. X] The PPS is fed from the internal GPS receiver to the IMU processor electron-
ics and to the output connector. Inside of the housing of the INAV-FMS there is a
switch which can be used to feed PPS and external GPS to the processor.

2. X The delivered system is equipped with CAN bus to support an operation at
the user without requiring programming.

X] High speed data acquisition is implemented (400 Hz)
[] PIO interface is installed

[ ] NLOG interface is installed (NMEA data output)

[ ] Analog output is implemented (10 channels)

[ ] Analog input is implemented (8 channels)

© N o g bk w

X] Data transmission via Ethernet / TCP/IP for fast digital dat a storing on user's
laptop is implemented

9. [] UDP protocol is installed

10.[] iDRPOS algorithm for dead reckoning is implemented
11.[X] Data Flash Drive installed (4 GByte)

12.[X] PPT output is implemented (pulse per time)

13.[] PPD output is implemented (pulse per distance, odometer based)
14.[X] Marker input is implemented

15.X] Odometer input is implemented

16.[ ] RTK-GPS and internal advanced INS/GPS Kalman filter
17.[] Interface via CAN to iISCU implemented

18.[ ] HPST2 mode is implemented

19.[] RDI DVL interface implemented

NAV_FMS_doc_en.DOC = 5 =



GESELLSCHAFT FUR INERTIALE MESS-,

AUTOMATISIERUNGS- UND REGELSYSTEME MBH
WWW.IMAR-NAVIGATION.DE

4  Usage of the System

4.1

The INAV-FMS will be delivered together with a set of laboratory cables to connect
the system to all external sensors via RS232, TCP/IP and power supply.

Inventory

Important Note: The set of laboratory cables provided together with the system shall
not be modified by the user. It is necessary to send this cables back together with the
system in case of maintenance, calibration or modification of the measurement sys-
tem.

4.2  Getting Started

The XIO interface of the INAV-FMS allows the customer to realise his own commu-
nication interface from his application. To get INAV-FMS started first time without the
need of interface adaptation/programming at the customer, some test software is

delivered together with the system.

Standard users:

Use the software NavCom-
mand (Windows). See the
additional documentation
(http://www.imar-naviga-
tion.de, download section).

Advanced users and sys-
tem programmers:

Connect the INAV-FMS with
serial port 1 via a crossed
RS232-cable (2,3,5) or via an
Ethernet link (RJ45 connec-
tor, TCP/IP) to an external
laptop and start the program
XIO.EXE. The laptop builds
up a communication to the
INAV-FMS and the XIO inter-
face can be used to access

the data of the INAV-FMS or

mNavEummand: SYS0256 connected to IMS D256

— M5 Data

=10l x|

— Configuration

Start the alignment by pressing the F2 key. [The vehicle must not
move during alignment! ]

i

Tirne [MS / Logging: | 575068 | 0.0 [s]
, Change ... |
Rol Fitch*vaw: [ENU|| -0.0387 | +0.4504 | -0.0835 [deg]
Longitude Latitude: | 7159481 | 49274230 [ded] | Commands
XY H: |  oooo| 0000 0.000 [m] —— |
Distance / Yelocity: | 0000 [m] | 0.000 [mis]
Irve. Radius of Cury.: <lrealids [14m] T Inertial Data L—?E% H:;:t"l
IM5 CPU load.: 5154 [%] —
M5 Statu Aiding Olutput Start
TMOD Maw Align At Head GPS||CAM Dump Analog  Log Alignment
BRI RN N N
— Mezzages from MavCommand
of the meazurement. The spetern will uge the GPS track angle to ;I Stt
zet the heading if the velocity iz about & [m/'z] ar higher [GPS Lo =
Track LED muszt be areen). =29dnd

— Meszzages from (M5

Set Marker |

Only 14 EV infos items receiwved :I
Only 14 EV infos items receiwved
Only 14 EV infos items receiwved
Only 174 EV infos items receiwed
Only 174 EV infos items receiwed
Only 174 EV infos items receiwed _I
Only 14 EV infos items receiwved j

Exit

o
Help |
_ o |

to edit the configuration

parameters of the IMS

software. Please see the documentation for XIO.EXE for additional information.
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4.3  Alignment and Aiding

After power-on and initialization, the INAV-FMS has to perform a course alignment to
determine roll and pitch. Afterwards the system can update its heading by GPS
(track over ground) or by a user input.

The alignment can be performed automatically or controlled via NavCommand.

The GPS receiver results like longitude, altitude, velocity and GPS standard devia-
tions will be acquired from the NMEA protocol or as an preferred option from the
GPS receiver's binary data stream. The standard NMEA sentences GGA, RMC, VTG
and GST are supported (GST is required to obtain the GPS standard deviation of
position). If no GPS is available, the initial Lon/Lat/Alt have to be provided by a se-
perate source (e.g. at drilling and tunneling applications).

4.4  Measurement / Navigation

After the end of alignment, the attitude and heading is known and the system is able
to calculate the RPY angles, earth rate compensated rotation rates (in body coordi-
nate system), gravity compensated acceleration (in body coordinate system), accel-
eration in the virtual measuring point etc. The raw data as well as the processed data
can be transmitted via RS232 (up to 10 Hz due to limited bandwidth of the RS232
interface) and Ethernet (10/100BaseT, up to 400 Hz) and/or can be stored as an op-
tion on the internal flash disk (up to 400 Hz, depends of volume of data to be stored
and the CPU load of the internal processor). Saving the data afterwards from the
INAV-FMS e.g. to an external notebook can be done via TCP/IP protocol.

The optional online Kalman filter calculates the actual position for quicklook data
output and estimates the scalefactor deviations of the odometer using the (D)GPS
data together with the odometer data (odometer only on road/rail applications) and
the INS data. A postprocessing software can be provided on request to achieve
highest accuracy using DGPS data and performing a forward/backward calculation.

4.5 Access to the IMU's file system using the Micro  soft Network

With the Microsoft Network the user can have access to the internal file system of
the IMU. This is helpful e.qg. if files shall be downloaded or a backup of the IMU file
system shall be performed. The access to the internal file system is described in a
separate documentation.

4.6 ENU Co-ordinate System
The angles of the IMU in space will be calculated in a so-called East-North-Up co-or-
dinate system.
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world frame, so-called ENU-system:

X-axis directed to East
y-axis directed to North
Z-axis directed to Up
IMU-co-ordinate system (body or sensor co-ordinate system):
X-axis see label on the IMU's housing
y-axis see label on the IMU's housing
z-axis see label on the IMU's housing
Vehicle's co-ordinate frame (body frame):
X-axis longitudinal in vehicles forward direction
y-axis lateral direction
Z-axis upwards
RPY-angles (body frame):
Roll f: Angle f ("Phi") around the x-axis
of body system.
Pitch g: Angle q ("Theta") around the y-axis

of the body system, which is already turned
with y around the word-z-axis.

Yawy: Angle y ("Psi") around the z-axis
of the world system 8start of rotation!).

The order of rotation is Yaw, Pitch, Roll (starting with the world co-ordinate system).

Directs the x-axis of the IMU (body system) to East, i.e. in direction of the x-axis of
the world system (also named as "navigation co-ordinate system"), then the yaw an-

gle has the value y = 0 deg. With a mathematical positive rotation around the z-axis
the yaw angle increases.

Take following into account due to the ENU definition

X in East direction: y = 0deg

x in North direction: y = 90 deg
X in West direction: y =180 deg
x in South direction: y =270 deg

Yy =90°- | North, compass

North
o s
West Y
East
South
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Yaw angle y and right showing compass north angle j norn

With the selection of output data logs you have the possibility to get data in ENU as
well as in NED co-ordinate system.

4.7 Inertial Briefing

To get highest performance of the INAV-FMS it is useful to understand the principle
of operation of an inertial measurement system. To estimate the influence of meas-
uring duration and motion on the measurement result the following hints shall be
useful:

Gyro Drift: The gyro drift (in deg/h) gives an indication for the angular error over
time. A drift of 1 deg/h means that the unaided system will drift in roll, pitch and
yaw approx. with 1 deg/h (1 sigma, no extended motion).

Gyro Scale Factor Error: It gives an indication about the angular error due to
change of angles. l.e. if the scf-error is 300 ppm and the heading of the vehicle is
changed over 180 degree, then the heading error due to scf error is 300E-06 x
180 deg = 0.06 deg.

Acceleration accuracy: The main influence on an error on the output of gravity
compensated acceleration is the imperfect gravity compensation due to roll and
pitch errors. A roll error or a pitch error of 0.05 deg leads to an acceleration error
on the horizontal axes (x and y) of 1 mg. l.e. g x sin(0.05 deg) = 100E-4 g = 0.01
m/s2. This error can be reduced by using external information to aid the internal
Kalman filter. Gravity models as well as the knowledge of depth are used to per-
form best error compensation.

Heading Accuracy: The fiber optic gyros of class 1 deg/hr inside of the INAV-FMS
do not allow to perform an autonomous north seeking with high accuracy. If the
vehicle is under motion GPS will be used to aid the system with position and ve-
locity and from those information it is able to estimate true heading.

5 Mounting and System Dimensions

A careful mounting of the system is required to achieve highest performance. The
dimensions of the system are shown with the following drawing.

Attention: The INAV-FMS is an accurate measuring device. Even slight shocks and
dropping it e.g. down on a table (several 1000 g's possible) may result in sensor deg-
radation or even damage.

HANDLE THE iINAV-FMS WITH CARE (like any precision instrument)!

6 Data Transmission

The transmission of measured data can be controlled with the XIO command inter-
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face. This is possible via RS232 (standard) or Ethernet (10baseT or 100BaseT; op-
tion). For detailed information please see the additional documentation.

Furthermore the data transmission via CAN interface can be activated. This is done
using the NavCommand software for configuration. More information are given in the
CAN documentation.

For users not being able to implement high efficient data communication like iIMAR's
XIO interface, the so-called PIO interface ("primitive") is provided (see documenta-
tion PIO Interface). If the IMS is adjusted to start up with the PIO interface, this can
be cancelled by special text commands. Afterwards the IMS switches to the powerful
XIO protocol.

The user has to take care that the volume of selected data transmission does not
exceed the computation power of the internal CPU (which is limited of course!).
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I-Bus

FOG
X-axis

I

Pentium Power RS 232/ Ethernet
Interface | I o P
FOG o] MUX P and Interface " for Data Transmission
y-axis and Service

Gyro Axes
A
A 4

Inertial Algorithms
and

FOG Control Software

z-axis

(2]
(0]
X | ACC CN
ez .
g
Q ACC. Interface 3 >
g Draes (90, Analog output 8/16 channel
a AR'NC429, nalog outpu channel Sk
Bl 2y MIL-STD1553B, CAN/IEC-Bus Interfece
Q
<
Power 9...34 V DC or customized
Odo- A/B (opto-coupler) Conditioning
meter
RS 232 (Lon/Lat/Alt/Hdg/Vel) PPX (PPD or PPT)
TimeSync .
DVL, Structure of the Inertial Measurement System
s — iNAV-FMS with Fiber Optical Gyroscopes
Heading from and Servo Accelerometers
magnetic or RS 232 or Synchro
gyro compass >

iIMAR GmbH, St. Ingbert / Germany

INS_NAV_FMS.COR Note: Some of the I/Os are options only!

7 Hardware Structure

The principal structure of the system hardware is shown in the following figure. The
internal bus structure is the so-called I-Bus (iMAR-Bus), which is designed to trigger
all inertial sensors, odometer etc. at the same time and synchronous to the pulse per
second (PPS) of the GPS. All sensor data is transmitted to the Pentium processor
based data processing board of the IMS for processing. The processor operates with
a multitasking real-time kernel.

7.1  Aiding Sensors

The standard system provides interfaces to an internal GPS and an external velocity
sensor. The following section shows roughly the technical data of typically used sen-
sors.

1. GPS (default):
Manufacturer: pBlox or NovAtel
Interface: RS232
Data Rate: 1Hz
Synchroniz.: PPS output (pulse per second)
Signal-Proc: pBlox: L1
NovAtel: L1, L1L2, RTK or L-Band (Omnistar)

NAV_FMS_doc_en.DOC = 1 1 -
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Also other GPS engines can be used with the INAV-FMS on request (NMEA or
binary format as option). Standard interface required is NMEA (GGA, VTG, GST
or PGRME, RMC, PGRMYV or comparable for velocity 3D information)

The INAV-FMS can also be combined with the iISMARTpos-3D multi antenna
system to provide initial heading even without any motion.

2. Speed Sensor:
Manufacturer: e.g. IMAR

Type: IMWS-V2
Interface: Pulses (TTL)
Scaling: 50 pulses / meter
Accuracy: 0.1 %

The INAV-FMS supports four kinds of counter interfaces with the same hardware.
Two lines (A, B) are available with opto-coupler input (4...36 V) to be used as
counter input or direction input.

Mode 0: A-counter (forward counting only)

Mode 1: A-counter and B as forward/backward signal

Mode 2: A/B-counter (quadrature signal for forward/backward)

Mode 3: as mode 2, but internally counting each rising and falling edge

A output current of at least 8 mA at 4.5...40 V is required from the speed sensor
to drive the opto-coupler inputs of INAV-FMS.

3. Magnetic Heading Sensor (e.g. airborne applicati  ons):
Manufacturer:  Vectronix (option only) or PNI

Type: DMC or TCM

Interface: RS232

Range: 3D magnetometer

Data Rate: depends on type

Accuracy: depends on calibration and environment (< 0.2 deg)

7.2 Trigger Output

As an additional option the INAV-FMS can provide a trigger line as an output to syn-
chronize external devices. Output pulses like "PPD" output (pulse per distance, from
odometer) or "PPT" output (pulse per time) are available.

The PPD output is an odometer related output and generates a trigger after having
travelled a certain distance, measured by the odometer (e.g. each 0.5 m). This trig-
ger can be used e.g. to trigger external sensors on the vehicle. The fastest output
frequency is the internal sampling frequency. Using the NavCommand software, the
PPD output is active only during the INAV-FMS is in measurement mode (and if PPD
is enabled).

The PPT output generates a trigger after a certain time (e.g. each 40 ms / 25 Hz).
This trigger can be used e.g. to trigger an external camera. The output frequency of

NAV_FMS_doc_en.DOC = 12 -



GESELLSCHAFT FUR INERTIALE MESS-,

AUTOMATISIERUNGS- UND REGELSYSTEME MBH
WWW.IMAR-NAVIGATION.DE

the PPT is generated by dividing the IMU sampling clock. I.e. if the IMU internally is
running with 250 Hz, then the PPT signal's high level duration is 2 ms (always half of
the sampling duration) and the output period duration can be adjusted to be a multi-
ple of 1/(250 Hz) = 4 ms. The PPT output itself can be synchronised to PPS (pulse
per second of GPS) or it can be choosen a free-running mode. If the PPT is syn-
chronised to PPS, then with each PPS rising edge the PPT counter starts again.
Using the NavCommand software, the PPT is available independent from the meas-
urement mode (if enabled).

It is recommended to protect the PPX output with a serial resistor (e.g. 1 kOhm)
against wrong voltage or current.

7.3  Marker Input

As an additional option INAV-FMS can provide a marker input line. The marker
status (level, falling and rising edge) is sent as a

marker status to the NavCommand software and will

be stored there together with a time stamp. As all

other commands and status information also the

marker status is available in the XIO interface if the

user is running its own application. The marker input

is an opto-coupler device.

7.4  Control and Display Unit

As an additional option together with the INAV-FMS

a Control and Display Unit (CDU) can be provided. It requires the CAN interface of
the unit and can display the attitude / heading, velocity, position, system status or
other optional information. The CDU is designed with a touch screen for easy
operation and has a naval operation certificate. The unit is available in 6.5” or 10.4”
size.

8 Commands

Standard operation is via the delivered Windows-based software NavCommand. But
the open interface allows the user to integrate the INAV-FMS into his own application
software control.

The command structure of the XIO protocol is described in the iINAV-XIO documen-
tation. A lot of powerful commands are available on log-data level, parameter setting
and internal navigation manipulation.

The alternative PIO protocol is described in the PIO documentation.

There is a software command within NavCommand, which allows to switch between
the usage of the inernal and an external GPS receiver. Switching to an external GPS
receiver makes the COM2 port to receive GPS data from the external GPS receiver
and to feed the PPS signal (TTL) from the external GPS receiver into the PPS
connector of the INAV-FMS.

NAV_FMS_doc_en.DOC = 13 -
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9 Connectors and Interfaces

The following connectors are available on the IMS (depends on options and addi-
tional selected features):

<] System Connector X1
MIL-C-38999 Ill: D38999/24WC35PN System connector 22 pin 5 A
(at system jack 22-pin D38999/24WC35PN; cable socket D38999/26WC35SN)

IGNTN Pin 1: 10...34V (N/A)
Pin 2: IGND Ignition Voltage
COM1 Pin 3: RXD (User-Interface)
Pin 4: TXD
Pin 5: RS232_GND (isolated from case)
ODO1 Pin 6: Al OptoCoupler 4-36V, 6 mA
Pin 7: Bl OptoCoupler 4-36V, 6 mA
Pin 8: /Al (RS485 level tolerant)
Pin 9: /B1
COM2 Pin 10: RxD (RS232 for GPS or RTCM)
Pin 11: TxD
Pin 12: RS232_GND
PPS IN/OUT Pin 13: PPS TTL (OUT) or OptoCoupler
Pin 14: IPPS 4-36V, 6 mA (IN)
Marker IN Pin 15: Marker OptoCoupler 4-36V, 6 mA
Pin 16: /Marker (RS485 level tolerant)
PPT OUT Pin 17: PPT TTL
Pin 18: IPPT output
10/100BaseT Pin 19: RxD+ (Ethernet), twisted pair
Pin 20: RxD- (Ethernet)
Pin 21.: TxD+ (Ethernet), twisted pair
Pin 22: TxD- (Ethernet)

X] Power Connector X2

MIL-C-38999 Ill: D38999/24WC4PN  System male 4 pin 13 A current

(at system male 4-pin D38999/24WC4PN; cable female D38999/26WC4SN)
cable diameter AWG16

U_Power Pin A: 12..34 vV DC
GND Pin B: PGND (isolated from housing)
GND Pin C: PGND (isolated from housing)
U_Power Pin D: 12..34 VvV DC
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[] System Connector X3 (22 pin, version A)
MIL-C-38999 Ill: D38999/24WC35SN System connector 22 pin 5 A
(at system socket 22-pin D38999/24WC35SN; cable pin D38999/26WC35PN)
[ ] CAN equipped
[ ] RS232 equipped
[ ] PPD equipped
[ ] DAC 5 channels equipped

CAN Pin 1: CAN_HIGH CAN

Pin 2: CAN_LOW
COM3 Pin 3: RXD PIO

Pin 4: TXD

Pin 5: RS232_CAN_GND (isolated from case)
COM4 Pin 6: RxD NLOG

Pin 7: TxD

Pin 8: RS232_GND (isolated from case)
COM5 Pin 9: RxD (opt. MAG)

Pin 10: TxD

Pin 11: GND
U5 OUT Pin 12: +5V Magnetometer Power

Pin 13: GND5V
PPD Pin 14: PPD+ RS485

Pin 15: PPD-
DAC_CHN#5 Pin 16: DAC 5 U_OUT (+/-10V)
DAC_CHN#4 Pin 17: DAC 4 U_OUT (+/-10V)
DAC_CHN#3 Pin 18: DAC 3 U_OUT (+/-10V)
DAC_CHN#2 Pin 19: DAC 2 U_OUT (+/-10V)
DAC_CHN#1 Pin 20: DAC 1 U_OUT (+/-10V)
DAC_CHN#0 Pin 21: DAC O U_OUT (+/-10V)
DAC_GND Pin 22: AGND/Shield AGND

[] System Connector X3 (22 pin, version B)
MIL-C-38999 Ill: D38999/24WC35SN System connector 22 pin 5 A
(at system socket 22-pin D38999/24WC35SN; cable pin D38999/26WC35PN)
[ ] CAN equipped
[ ] RS232 equipped
[ ] PPD equipped
[ ] DAC 10 channels equipped

CAN Pin 1: CAN_HIGH CAN
Pin 2: CAN_LOW
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COM3

DAC_GND

DAC_CHN#9
DAC_CHN#8
DAC_CHN#7
DAC_CHN#6

U 5 OUT

PPD

DAC_CHN#5
DAC_CHN#4
DAC_CHN#3
DAC_CHN#2
DAC_CHN#1
DAC_CHN#0
DAC_GND

Pin 3:
Pin 4:
Pin 5:

Pin 6:

Pin 7:
Pin 8:
Pin 9:

Pin 10:
Pin 11:

Pin 12:
Pin 13:

Pin 14:
Pin 15:

Pin 16:
Pin 17:
Pin 18:
Pin 19:
Pin 20:
Pin 21:
Pin 22:

[] COM-Connector RS422 X3
Variante MIL-C-38999 Ill: D38999/24WB35PN
(at system plug male 13-pin D38999/24WB35PN; cable female D38999/26WB35SN)

RS422 3

RS422 4

RS422 5

GND

X] GPS Antenna

Pin 1:
Pin 2:
Pin 3:
Pin 4:
Pin 5:
Pin 6:
Pin 7:
Pin 8:
Pin 9:

Pin 10:
Pin 11:
Pin 12:
Pin 13:

RXD
TXD

GESELLSCHAFT FUR INERTIALE MESS-,
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P10

RS232_CAN_GND (isolated from case)

DAC_9
DAC_8
DAC_7
DAC_6

+5V
GND5V

PPD+
PPD-

DAC_5
DAC_4
DAC_3
DAC_2
DAC_1
DAC_0
AGND/Shield

RxD+
RxD-
TxD+
TxD-
RxD+
RxD-
TxD+
TxD-
RxD+
RxD-
TxD+
TxD-
GND

n/c

AGND
U_OUT (+/-10V)
U_OUT (+/-10V)
U_OUT (+/-10V)
U_OUT (+/-10V)

Magnetometer Power
RS485 level

U_OUT (+/-10V)
U_OUT (+/-10V)
U_OUT (+/-10V)
U_OUT (+/-10V)
U_OUT (+/-10V)
U_OUT (+/-10V)
AGND

system plug male 13 pin5 A

P10 interface (software selectable)

NLOG interface (softw. selectable)

MAG interface (software selectable)

TNC connector (female) with thread for active GPS antenna

NAV_FMS_doc_en.DOC
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GPS Connection to iINAV-FMS

Both the COM2 port and the PPS signal is electronical switched between internal
and external GPS receiver.

There is a software command within NavCommand, which allows to switch between
the usage of the inernal and an external GPS receiver. Switching to an external GPS
receiver makes the COM2 port to receive GPS data from the external GPS receiver
and to feed the PPS signal (TTL) from the external GPS receiver into the PPS
connector of the INAV-FMS.
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10 Laboratory Test Cable
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The iINAV-FMS may be delivered with a laboratory cable to assist the user to set the

system to work.

Cable for X1:
COoM1 SubD9-male
OoDO SubD9-male
COM2 SubD9-male
PPS BNC-female
Marker BNC-male
PPX BNC-female

Ethernet RJ45

Cable for X2:
U+ 4 mm plug
U- 4 mm plug

Cable for X3-A/B (RS232 version):

CAN SubD9-male

NAV_FMS_doc_en.DOC

Pin 2
Pin 3
Pin 5

Pin 6
Pin 3
Pin 7
Pin 1

Pin 2
Pin 3
Pin 5

inner
outer

inner
outer

inner
outer

Pin 3
Pin 6
Pin 1
Pin 2

red
black

Pin 7
Pin 2
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RxD
TxD
GND

1A
/B

RxD
TxD
GND

Signal
GND

Signal
GND

Signal
GND

RxD+
RxD-
TxD
TxD-

12...34V DC
PGND

CAN_HIGH
CAN_LOW
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COM3

[COM4]

[COMS5]

SubD9-female

SubD9-female

SubD9-female

DAC_0...5(9)BNC-female

Cable for X3-C (RS422 version):

COM3

COM4

COM5

NAV_FMS_doc_en.DOC

SubD15-female

SubD15-female

SubD15-female

Pin 2
Pin 3
Pin 5
Pin 2
Pin 3
Pin5

Pin 2
Pin 3
Pin 5
Pin 9
Pin 8

inner
outer

Pin 2
Pin 3
Pin 6
Pin 7
Pin5

Pin 2
Pin 3
Pin 6
Pin 7
Pin 5

Pin 2
Pin 3
Pin 6
Pin 7
Pin5
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RxD
TxD
GND

RxD
TxD
GND

RxD
TxD
GND
+5V
PGND

Signal
AGND

RxD+
RxD-
TxD+
TxD-
GND

RxD+
RxD-
TxD+
TxD-
GND

RxD+
RxD-
TxD+
TxD-
GND
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11  Support Hotline

If there are any technical questions, please do not hesitate to contact us via email,
fax or phone.

IMAR GmbH, Im Reihersbruch 3, D-66386 St. Ingbert

support@imar-navigation.de
Fax: +49-6894-9657-22, Tel: +49-6894-9657-0

NAV_FMS_doc_en.DOC = 20 -



GESELLSCHAFT FUR INERTIALE MESS-,

AUTOMATISIERUNGS- UND REGELSYSTEME MBH
WWW.IMAR-NAVIGATION.DE

Appendix A: Drawing
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Appendix B: If the IMU will not work...

If the unit does not start running, first check whether the external trigger (PPS) is
applied or change the settings in the XIO4Win program in a way that the unit is
not synchronized to an external trigger frequency.

If the unit is operated with an external GPS receiver, first change Baud rate (with-
out GPS connected) and afterwards connect the GPS engine. Changing Baud
rate during GPS operation is not possible due to error message handling.

If CAN interface is activated check if the required termination with 120 Ohm is
instaled at your side.

Use a power supply with sufficient load

Before connecting the IMAR support be prepared to provide the serial number
(SYSxxxx.xxx) and the manufacturing date of your iNAV-FMS.
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Appendix C: Sensor Axes Geometry (Accel.)
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