LandMark™ 40 VG

- 2 634" —M— Axes (Top View)
(66.9 mm) Right Hand Rule
T——— 2.2900" ——
(68.17 mm) Z Yaw
- 1.O75" —Em— Y
(50 mm) LMRK40VG-075-02-100 or -10
N i ) LMRK40VG-100-02-100 or -10
e} Pitch LMRK40VG-300-02-100 or -10
Roll . .
1.77¢ Specification
(45m X .
PARAMETER RATE AXES ACCEL AXES
/9 © o0
| W
(4) Holes M 0.063" Range +100%sec | +300°/sec +2g's +i0gs
No. 8 Screws (1.6 mm)
or 4 Metric " _ «<0.1%zec  «0.15%sec < 0.5mg < 1.5mg
: 0.270" (6.86 mm) Bias (Owver Temp.)
1o 1o
. - 69/ hour 0.02mag 0.08mag
OO Biaz (In Run Stability) 1a 1a
1.250" 1.180"
v (31.75 mm) ‘ v (30 mm) Scale Factor Error % <0.1% (over temperaturs)
= — ‘ Sensor Resolution 0.001%/sec 0.02mqg 0.06mag
9 Pin Connector: 0.070" (178 mm) 0.0020 0.0040 0.04mg 0.12mg
. . ’ Angle Random Walk , ,
Mating Connector: M83513/01-AN feecvHz 1o /VHz 1o
Alignment 1mrad 1o
Pin No. Assi t .
in fo ssighmen G-Sensitivity =0.01%=ec/g 1o
1 RS-485 A (+) /A f1.5 £ 0.3g
2 RS-485 B (-) Self Test On +0.5g + 0.2g
3 Power Ground Logic 1 = 3V to 5V at Pin 9 (open = off)
4 Analog/Digital Velocity Input (OV to 5V) Temp Range _ . .
5 +3.1V to +5.5V Input Power SEEELL 40 Cto+8s ©
MNon-Cperating: 55 Cto 485 C
6 External Sync Input (1kHz or 1pps) -
Pitch & Roll + 0.25° stationary 1o
7 +5V Regulator Out
T Signal Ground Update Rate 100 Hz (full VG mode)
g Self Test Temp Sensors Internal Temperature Sensors

MNote: Any unused inputs (Pins 4, 6, 9) must be connected
to signal ground (Pin 8).

Outputs Serial Sequence at 100Hz
1, 2,3 Gyros: Roll (X), Pitch (Y), Yaw (Z)
4,5, 6 Accelerometers: (X), (Y), (Z)

7 IMU Temperature
8,9,10 No Magnetometers: (X), (Y), (Z)
11 No Pressure

12, 13, 14 Angles: Roll, Pitch (No Yaw)
15, 16, 17 AC Velocities: (X), (Y) & (2)

No Altitude, Temp, Forward Velocity (As

18, 19, 20 Input)

User to provide either analog or external velocity
for velocity functions to be enabled (pin 4).

Start-up Time

< 0.65 sec

Input Power

+3.1V to 5.5V Max. Input (single sided)

Power Consumption

430 mW at 3.3V typical
450 mW at 3.3V maximum

Size U.S.: 1.97 x 1.77 x 1.25 = 4.4 in®
Metric: Sx4.5%x3.2=72cm’
Weight = 103 grams
Mounting 4ea Mo.8 or M4 Screws
Shock 500g°s V2 sine 30 msec powered
Wibration BgRMS (20Hz to 2KHz ~ 10g accelerometers)
T 53,869 hrs (per MIL-5TD-217F, Notice 2 based on AIC

environment with ambient temperature at 40°C)

Specification subject to change without notice

Rev. 13Feb15
SN: 192
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LMRK40VG-300-10-100

Attitude ATP

SN150

1/30/2014

.’ Gladiator VG IMU display 2.2.63.1 Copyright (C) 2007-2013 Gladiator Technologies, Inc. [= |[F1|[X]
Mode Load Units

View  Com Pork

[]binary recarding

Start Record

Inertial mode: FULL

Version: 2,2,63.3 &

0.5mg {10 g}
GyroRange: 325 degfs
Board Rev: 9+

Rollang -0.02000 deg Accely 0.00039 g's
Pitchiinig 0.06570 deg Accely -0,00011 g's
AccelZ -0.99930 g's
100 msgs per sec
ZyroK -0.01203 deg)s
avroY 0.01422 deq)s
GyroL 0.00547 degfs
Speed 0.00000 my's
Tempx 21,373 C
Initial Bench Readout (above) Self Test (below)

. Gladiator VG IMU display 2.2.63.1 Copyright (C) 2007-2013 Gladiator Technologies, Inc. [= |[F1|[X]
Mode Load Units

View  Com Pork

[]binary recarding

Start Record

Inertial mode: FULL

Rollang
** Self Test ¥* Fitchéng
100 msgs per sec

Speed

7.5394 deq Accely

5.5830 deg Accely
Accelz
GEyrax

Gyroy

GayroZ

0,19539 my's

Temps

Version: 2,2,63.3 &

0.5mg {10 g}
GyroRange: 325 degfs
Board Rev: 9+
0.14475 g's

-0.19751 g's

-1,3192 o's

-0.02078 deg)s

0.01313 deqgfs

0.00164 degfs

21,378 C

PSPM [ndustdia”
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LMRK40VG-300-10-100 Attitude ATP  SN150 1/30/2014

.’ Gladiator VG IMU display 2.2.63.1 Copyright (C) 2007-2013 Gladiator Technologies, Inc. [= |[F1|[X]
Mode Load Units  ‘iew Com Port

Inettial mode: FULL Yersion: 2.2.63.3A4  0.5mg{10g)
[]binary recarding GyroRange: 325 degjs

Board Rev: 9+
Start Record

Rollang 0.03511 deg Accely 0.70611 g's

Pitchiinig 45,100 deg Accely -0,00044 g's

oslz 070432 5

100 msgs per sec

ZyroK -0.02719 deg)s
avroY 0.02931 deq)s
GyroL 0.02094 degfs
Speed 0.00000 my's
Tempx 21,389 C
Pitch Up 45° (above) Pitch Down 45° (below)

.’ Gladiator VG IMU display 2.2.63.1 Copyright (C) 2007-2013 Gladiator Technologies, Inc. [= |[5/[X]
Mode Load Units  Wiew Com Port

Inertial mode: FULL Wersion: 2.2.63.3 A4  0.Smg(10g)
[Jbinary recarding GyroRange: 325 deg/s

Board Rev: 9+
Start Record

Rollang -0.15306 deg Accely -0.70718 qg's

PitchAng -44,932 deg Accely 000056 g's

becslz 070453 g5

100 msgs per sec

Yol -0.01125 deqfs

oy 0,01620 deqgfs

GEYroE 0.02477 deqg)s
Speed -0,00000 mys

Tempi 21.402

2 GTI

DSPM ndutiia” Via Paolo Uccello 4 - 20148 Milano
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LMRK40VG-300-10-100 Attitude ATP

SN150

1/30/2014

.’ Gladiator VG IMU display 2.2.63.1 Copyright (C) 2007-2013 Gladiator Technologies, Inc. [= |[F1|[X]
Mode Load Units

View  Com Pork

Inertial mode: FULL
[]binary recarding

Start Record

Rollang 44,944 deq

Pitchiinig -0,04598 deg
100 msgs per sec

Speed -0,00000 my's

Version: 2,2,63.3 &

Accels
Accely
AccelZ
Eyrax
Gyroy

GayroZ

Temps

0.5mg {10 g}
GyroRange: 325 degfs
Board Rew: 9+
-0.00105 g's

-0.70641 g's

-0.70569 g's

-0.02576 deg)s

0.01362 deq)s

0.0310Z degfs

21.440 C

Roll 45° (above)

Roll -45° (below)

. Gladiator VG IMU display 2.2.63.1 Copyright (C) 2007-2013 Gladiator Technologies, Inc. [= |[F1|[X]
Mode Load Units

View  Com Pork

Inertial mode: FULL
[]binary recarding

Start Record
Rollang -45,166 deg
Pitchinig -0,00981 deg
9 msgs per sec
Speed -0,00000 my's

Version: 2,2,63.3 &

Accely

Accely

Accel?

GEyrax

Gyroy

GayroZ

Temps

0.5mg {10 g}
GyroRange: 325 degfs
Board Rew: 9+
-0.00162 g's

0.70653 g's

-0.70458 g's

-0.02380 deg)s

0.02252 deqgfs

0.00565 degfs

21.471 C
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Gladiator Technologies
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High Performance Inertial MEMS

LMRK40VG-300-10-100

Rate Spin Test

Test gyroX
PX 14398.02
NX -14400.96
Diff/2 14399.49
Ave -1.474
Py -21.327
NY 2.332
Diff/2 -11.8295
Ave -9.4975
Pz -8.16
Nz -10.047
Diff/2 0.9435
Ave -9.1035
RSF Norm  0.999965
Gyro
Mis-Align
deg/sec
X
y 0.00
z -0.01
Gyro
Mis-align
mrad
X
y -0.03
z -0.04
D‘Pm H\' @)U/ ! }‘/ ‘J‘

sensori & trasduttori

SN150 ATP

gyroY gyroZ accelX accelY accelz

-11.334 2.761 0.0865 -0.0215  -18.228
-10.541 4.048 -0.098 0.4 -18.1425

-0.3965  -0.6435 0.09225 -0.21075 -0.04275
-10.9375 3.4045 -0.00575 0.18925 -18.18525
14403.32 6.229 0.0555 -0.1705 -18.031
-14396.15 6.887  -0.5675 -0.12  -18.007
14399.74 -0.329 0.3115 -0.02525 -0.012
3.582 6.558 -0.256 -0.14525  -18.019
-10.088 14405.39 -0.244 0.051  -0.7295

-10.161 -14392.48 0.0835 0.0585 -0.67

0.0365 14398.94 -0.16375 -0.00375 -0.02975
-10.1245 6.456 -0.08025 0.05475 -0.69975

0.999982 0.999926

Input Rate
-0.12 0.01 X
0.00 y
0.00 z
Input Rate
-0.82 0.07 X
0.00 y
-0.02 z
Accepted by: GTI

Via Paolo Uccello 4 - 20148 Milano

temp X

2662.613
2659.607

1.503
2661.11
2648.521
2645.724
1.3985
2647.123
2640.63
2638.883

0.8735
2639.757

Temp °C
26.49

1/29/2014
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High Performance Inertial MEMS

LMRK40VG-300-10-100
Accelerometer Tumble Test

Test gyroxX
PX -0.494
NX 0.482
Diff/2 -0.488
Ave -0.006
PY -0.037
NY 0.247
Diff/2 -0.142
Ave 0.105
Pz 0.556
NZ -0.4
Diff/2 0.478
Ave 0.078
Bias °/s,mg 0.001
ASF Norm
Gyro %/s /g

X -0.005

y 0.003

z -0.006

PSPM [nduiliq’

sensori & trasduttori

gyroY

0.172
-0.462

0.317
-0.145
-1.775
-0.713
-0.531
-1.244
-0.885
-1.067

0.091
-0.976

-0.008

-0.001

-0.005
0.003

gyroZ

-1.117
-0.002

-0.5575
-0.5595
0.267
-0.409
0.338
-0.071
-0.103
0.417
-0.26
0.157

-0.002

Input g =

0.005
0.001
-0.003

SN150 ATP
accelX accelY
999.4995 0.3625
-1000.7 -0.8975
1000.1 0.63
-0.60025 -0.2675
-0.115 999.956
0.1695 -1000.339
-0.14225 1000.147
0.02725 -0.19125
-0.001 0.483
0.257 0.8985
-0.129 -0.20775
0.128 0.69075
0.08 0.21
1.0001 1.0001
Accel In

g's

X

y

z

Accel
Mis-Align
-0.14
0.63

-0.47 0.41

Accepted by:

Via Paolo Uccello 4 - 20148 Milano
Tel +39 02 48 009 757 Fax +39 02 48 002 070

accelz

-0.5705
0.3655

-0.468
-0.1025
0.309
-0.5095
0.40925
-0.10025
1000.746
-999.28
1000.013
0.733

-0.10
1.0000

mrads
-0.13
-0.21

GTI

temp X

2652.232
2653.972

-0.87
2653.102

2670.765
2666.467

2.149
2668.616

2669.194
2672.874

-1.84
2671.034

26.64
Temp °C

Accel In
X

y
z

1/29/2014
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1/29/2014

LMRK40VG-300-10-100 SN150
100
ARW Line = 0.15 deg/vhr
0.003 °/s / VHz
< —e— X Rate
§ 10 —m—Y Rate
= —aA— Z Rate
[
<
1
0.001 0.01 0.1 1 10
Sample Period Sec
A GTI
DSPM oduldiq” Via Paolo Uccello 4 - 2014gilano
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LMRK40VG-300-10-100 SN150

VRW Line = 0.03 m/s/<hr
0.06 mg/ VHz

0.01

0.0001
0.001 0.01 0.1 1 10
Sample Period Sec
. GTl
DSPI'II D@@@ﬁ@ﬁﬁ@® Via Paolo Uccello 4 - 2014g}ilano

—¢— X Accel
——Y Accel
—a— Z Accel

1/29/2014
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LMRK40VG-300-10-100 SN150 1/29/2014

X Gyro In-Run Bias
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. GTI
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LMRK40VG-300-10-100 SN150 1/29/2014

Y Gyro In-Run Bias
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LMRK40VG-300-10-100 SN150 1/29/2014

Z Gyro In-Run Bias
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1/29/2014

LMRK40VG-300-10-100 SN150

X Accel In-Run

[2)
o

E

0 5000 10000 15000 20000 25000 30000
Samples @ 1Hz Ave
. GTI
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LMRK40VG-300-10-100

SN150 1/29/2014

Y Accel In-Run

Millig's

0 5000 10000

15000 20000 25000 30000

Samples @ 1Hz Ave

GTI
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1/29/2014

LMRK40VG-300-10-100 SN150

Z Accel In-Run
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