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PARAMElBl 

LandMark™ 40 IMU 

LMRK40IMU-100-0 2-100 or -10 
LMRK40IMU-300-02-100 or -10 

Specification 

RATE AXES ACctLAXES 

1.J8 0" 
(30mm) 

R<tnOe ±100°/sec I ±300°/sec ±2o's I ±10 o's 

_y_j Bias (Over Temp.) 
<0.030/sec < 0.5mg L < 1.5mg 

lo 

SOfhour 0.02mg O.lmg 
9 P1n Connector ' 0.070" (1.78 mm) 

Bias (In Run Stability) )0 1 0 

Mating Connector: M83513/0l-AN S<:ale Factor Error% sO. l % (over temperature) 1 o 

Pin No. 

1 

2 

3 

~ 

5 

6 

7 

8 

9 

Outputs 

1 

2 

3 

4 

5 

6 

7 

S·~sor Resolubon o.oo1o/sec 0.02mg I o.osmg 

Assignment 
J~e Random Walk 0.0020 ,J 0.0030 0.04mg J 0.16mg 

/sec/ Hz la /VHz Ia 

Allonment <1mrad 1 a 
RS-485 A(+) G.• sensitivity <0.01°/secfg 1 a 

RS-485 8 (-) 

Power Ground 

N/A A 1.5 

I 
A 1.25 

s~~TestOn :t0.5g ±0.75g 

Analog/Digital Input (OV to SV) 

+3.1V to + S.SV I nput Power 

External Sync Input (1kHz or lpps) 

.I Logic 1 - 3V to 5V at Pin 9 

T:i""""' """'""'"" -4o"c to +85•c 

Non-Operatino: -55"c to +85•c 

+5V Regulator Out Update Rate 500 Hz, 200 Hz, 100 Hz, or 10 Hz (user selectable) 

Signal Ground T I !!TIP Sensors Internal Temperature Sensors 

Self Test St:art-up T'me < 0.3 sec at 200Hz 

lf'IPut Power +3.1V to + 5.5V M11x. Input ( single sided) 

serial Sequence at 200Hz 
Pl~wer Consumption 

430 mW at 3.3V Typical 
450 mW at 3.3V Maximum 

s re 
Rolr Gyro (X) u.s.: 1.97 X 1.77 X 1.25 - 4.4 in1 

Pitch Gyro (Y) ._letnc: 5 x 4.5 x 3.2 •72 em• 

Yaw Gyro (Z) Weight s 103 grams 

X AcceJerometer 

Y Accelerometer 

MpuntJno 4ea No.8 or M4 Screws 

Shock 50oo·s 'h sine 30 msec powered 

ll'lbrabon 6gRMS (20Hz to 2KHz- lOg accelerometers) 
Z AcceJerometer 

Temperature ± o.so C typical 
M'J'BF 

53,869 hrs (per MIL-STD-217F, Notice 2 based onAIC 
environment with amb1ent temperature at 40'C) 

Specification subject to change without notice 

G ladiator T echnologies, f g.£.. 
Gladiat or Technolog ies, Inc. 
8022 Bracken Place SE 
Snoqualmie, WA 98065 USA 

~ I I I I ~ 
Copyright © 20 II Gladiator Technologies, Inc. 

Tel: 425.396.0829 Fax: 425.396.1129 
Email: sales@qladlatortechooJoqles.com 
Web: www qladiatortechnologles.com 

Rev. Dec08ll 
SN: 192 



L~40TIVnJ-300-02-100 SN201 SelfTest ATP 

_ AHRS Reader , 5.61 . Copyright (C) 2007-

Mode Load Debug Test Units View Com Port 

0 bilary recordng 

[ Start RecordinQ I 

II 111111111 
200 msgs per sec 

Clear 

AHRS mode: IMU 

GyroX 0.02266 deg/s 

GyroY 0.014~10 deg/s 

GyroZ 0.012"J8 deg/s 

AcceiX -o.COJ48 g's 

AcceiY -0.00064 g's 

AcceiZ -1.0020 g's 

TempX 22.451 c 

Initial Bench Readout (above) 

_ AHRS Reader , 5.61 . Copyright (C) 2007-

Mode Load Debug Test Units VIeW Com Port 

D binary recording 

( Start Recording I 

- Self Test ** 

!11111111111 
200 msgs per sec 

Clear 

AHRS mode: IMU 

GyroX 0.0274·2 deg/s 

GyroY 0.030i'8 deg/s 

GyroZ O.OOS::i9 deg/s 

AcceiX 2.156S g's 

AcceiY 2.0849 g's 

AcceiZ 2.127CI g's 

TempX 22.442: c 

I SN201 

l SN201 

1 

Version 61.2 

12/20/2011 

O. lmg ( 2 g) 
GyroRange: 325 deg/s 
BoardRev 9+ 

SelfTest (below) 

Version 61.2 O.lmg ( 2 g) 
GyroRange: 325 deg/s 
BoardRev9+ 



G ladiator T cchnolo ics, } IJ!c. 

• - I I I I ~ 12/20/2011 SN201 ATP 
LM RK40 I M U-300-02-1 00 
IMU eXT 
Rate Spin Test 

Test gyro X gyroY gyroZ acceiX acceiY acceiZ temp X 

PX 14393.31 -11.329 3.191 -0.36 -10.6811 -22.0846 2233.827 
NX -14406.16 -10.806 4.191 -0.3557 -12.6304 -22.5808 2234.356 

Diff/2 14399.74 -0.2615 -0.5 -0.00215 0.97465 0.2481 -0.2645 
Ave -6.4255 -11.0675 3.691 -0.35785 -11.65575 -22.3327 2234.092 

py -13.217 14399.21 3.786 -11.2621 -1.0488 -22.3383 2226.687 
NY -15.83 -14400.14 3.235 -9.2428 -1.0418 -22.9077 2226.994 

Diff/2 1.3065 14399.68 0.2755 -1.00965 -0.0035 0.2847 -0.1535 
Ave -14.5235 -0.468 3.5105 -10.25245 -1.0453 -22.623 2226.841 

PZ -10.85 -15.059 14395.62 -8.1683 -11 .5366 -1 .9091 2164.708 
NZ -12.312 -11.655 -14401 .97 -10.3211 -12.4137 -1.857 2165.664 

Diff/2 0.731 -1.702 14398.79 1.0764 0.43855 -0.02605 -0.478 
Ave -11.581 -13.357 -3.178 -9.2447 -11 .97515 -1.88305 2165.186 

RSF Norm 0.999982 0.999977 0.999916 Temp °C 
22.09 

Gyro 
Mis-Aiign Input Rate 
deg/sec 

X 0.01 0.01 X 

y 0.00 -0.02 y 
z -0.01 0.00 z 

Gyro 
Mis-align Input Rate 

mrad 
X 0.09 0.05 X 

y -0.02 -0.12 y 
z -0.03 0.02 z 

Accepted by: 



G ladiator T cchnolo ics, 111!.£.· 
= I I I I a?. 12/20/2011 SN201 ATP 

LM RK40 I M U-300-02-1 00 
IMU eXT 
Accelerometer Tumble Test 

Test gyro X gyroY gyroZ acceiX acceiY acceiZ temp X 

PX -3.436 1.309 0 9B9.7112 -1.1954 -0.5937 2224.344 
NX -4.538 -0.438 1.761 -"1000.45 -1.0738 -0.5301 2229.108 

Diff/2 0.551 0.8735 -0.8805 1000.079 -0.0608 -0.0318 -2.382 
Ave -3.987 0.4355 0.8805 -0.3682 -1.1346 -0.5619 2226.726 

PY -5.484 0.323 -0.44 -0.2972 999.8282 0.0589 2231 .07 
NY -4.658 0.809 0.412 -0.2107 -1000.21 -0.9906 2232.848 

Diff/2 -0.413 -0.243 -0.426 -0.04325 1000.019 0.52475 -0.889 
Ave -5.071 0.566 -0.014 -0.25395 -0.19095 -0.46585 2231.959 

PZ -4.503 -0.114 0.806 -0.4838 0.2307 999.2083 2231 .94 
NZ -4.15 -0.082 -0.969 -0.5765 1.3784 -1000.35 2229.635 

Diff/2 -0.1765 -0.016 0.8875 0.04635 -0.57385 999.7814 1.1525 
Ave -4.3265 -0.098 -0.0815 -0.53015 0.80455 -0.5731 2230.788 

Bias 0 /s,mg 0.006 0.003 0.003 -0.39 -0.17 -0.51 22.30 
ASF Norm 1.0001 1.0000 0.9998 Temp °C 

Input g = Accelln 
Gyro 0 /s /g g's 

X 0.006 -0.004 -0.002 X 

y 0.009 -0.002 0.000 y 
z -0.009 -0.004 0.009 z 

Accel 
Mis-Aiign mrads Accel ln 

-0.04 0.05 X 

-0.06 -0.57 y 
-0.03 0.52 z 

Accepted by: 



LMRK401MU-300-02-1 00 

.... 
.1:: -Cl 

SN201 

ARW Line= 0.19 deg/..Jhr 
0.0046 °/S I ..JHz 

~ 100 +---~--~~4-~~~~~--+-~~~~--------~~~~H--------L~~~~ 

~ 
< 

10 -~---L--~~~~~----~~~~~~~----~-L~~~~~~~--~~~~~ 

0.001 0.01 0.1 10 

Sample Period Sec 

12/20/2011 

~X Rate 

--YRate 

-.-zRate 



LMRK401MU-300-02-1 00 

0.01 

"' ~ 
E 
;: 0.001 
~ 
> 

SN201 

VRW Line = 0.02 m/sh/hr 
0.04 mg/ -'Hz 

• 

0.0001 -t-_ __..__..__...__.__.._..._._'-t-_---'_.......___.__ ........... _._.'-'-t __ _.____.____.__._ .................... +-----'--..__........_. ........... ...._._.o....j 

0.001 0 .01 0.1 1 10 

Sample Period Sec 

12/20/2011 

~XAccel 

---YAccel 

-.-zAccel 



LMRK401MU-300-02-1 00 
IMU eXT 

1.00 

0.80 
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0 5000 
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"" 

10000 

SN201 12/20/2011 

X Gyro In-Run Bias 

- 1 °/s 
. A JiA . ...... .... ·- "V .... ... .., .. -Linear (1 °/s) 

y = 9. 71 E-08x - 4.38E-02 

Drift= 11 o/hr over 5 minutes 

- --- -

15000 20000 25000 30000 35000 

Samples 1Hz Ave 



LMRK401MU-300-02-1 00 
IMU eXT 

1.00 

0.80 -
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0.40 

(I) 

> 
<t 0.20 
N 
J: 
..... 
@) 0.00 
(.) 
(I) 
rn 
]> -0.20 
c 

-0.40 

-0 .60 

-0.80 
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SN201 12/20/2011 

Y Gyro In-Run Bias 

- 1 °/S 

-Linear (1 o/s) 

y = -8.88E-09x + 1.60E-02 

Drift= -1 °/hr over 5 minutes 

15000 20000 25000 30000 35000 

Samples @ 1Hz Ave 



LMRK401MU-300-02-1 00 
IMU eXT 
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SN201 12/20/2011 

Z Gyro In-Run Bias 

- .-... - 1 °/s 

--Linear(1 o/s) 

- -----

y = 5.33E-08x + 1.38E-02 

Drift= 6 °/hr over 5 minutes 

15000 20000 25000 30000 35000 

Samples @ 1Hz Ave 



LMRK401MU-300-02-1 00 
IMU eXT 
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SN201 12/20/2011 

X Accel In-Run 

- acceiX millig's 

-Linear (acceiX millig's) .... 

y = 2.78E-06x- 8.21E-01 

Drift= 0.09 mg over 5 minutes 

15000 20000 25000 30000 35000 

Samples@ 1Hz Ave 



LMRK401MU-300-02-1 00 
IMU eXT 

10.0 
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-10.0 

0 5000 
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10000 

SN201 12/20/2011 

Y Accel In-Run 

---- - - ..... 
- acceiY millig's 

-Linear(acceiY millig's) 

y = 6.85E-07x + 7.54E-01 

~~-

Drift = 0.02 mg over 5 minutes 

15000 20000 25000 30000 35000 

Samples @ 1Hz Ave 



LMRK401MU-300-02-1 00 
IMU eXT 

-990.0 

-992.0 

-994.0 

-996.0 

-998.0 

_IJ) 

g -1000.0 

::lE 

-1002.0 

-1004.0 

-1006.0 

-1008.0 

-1010.0 

0 5000 10000 

SN201 12/20/2011 

Z Accel In-Run 

- acceiZ millig's 

-Linear (acceiZ millig's) 

y = 1.88E-07x - 1.00E+03 

Drift = 0.01 mg over 5 minutes 

15000 20000 25000 30000 35000 

Samples@ 1Hz Ave 


