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Overview

Many of Jewell Instrument’s Inertial sensors include a self-test feature, which allows the user to evaluate 

the state of the units torquer mechanism by simulating an input force as a check on the the full range out-

put of the sensor. This is done by driving current to stimulate the sensing element in the device. The self-

test feature can also be used as a check on the user’s system if they compare the expected output value 

from the sensor vs the value they read on their interface. 

There are two self-test methods that depend on the sensor design: “grounded torquer self-test” and 

“grounded load, floating torquer.” In both cases, the user will drive a specified amount of current into spe-

cific test pins and measure the resulting output signal. The expected output value and required test current 
is specified in the units ATP report published to the customer along with the purchased sensor:

Grounded Torquer Self-Test Method

•	 A current source is connected to the specified pins of the sensor. In this case, it is pins C & F of the 		
	 sensors C-type connector. Pins C & F are the Signal common and Self-Test input respectively.
•	 A voltmeter is connected to pin C, signal common, and D, signal output. 
•	 Once the current source and the voltmeter are connected and the sensor is powered up, the user 		

	 can drive current into the self-test input pin. In the ATP example above, this is 7.0mA.
•	 The output should read as the Full range output, which is typically 5V.
•	 The test is considered passed if the full range output signal is observed while the input current is 		

	 driven within the specified test range – in this case, per the ATP report, it is 7.0mA ±15%.

Grounded torquer self-test applies to newer sensor models which utilize Jewells J301 torquer module such 
as the LCF501-R series for example.

https://jewellinstruments.com/products/inertial-tilt-sensors/inclinometer/forced-balance-i/lcf-300-single-axis-analog-inclinometer/
http://www.jewellinstruments.com
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Grounded Load, Floating Torquer

Some sensor products use a floating torquer, where the output contains a grounded load. In these 			 
cases, the user must use a high impedance floating current source to perform the same test.
 

•	 For most sensors with a floating torquer, the output during self-test will be the reverse polarity of the 	
	 driven current when measuring across the grounded load.

•	 The grounded load, floating torquer self-test can be found LSO &  LSRP series among other product 		
	 types.

•	 Below are schematic examples of DC self-test, and AC self-test:

http://www.jewellinstruments.com
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Products with Self-Test capabilities
The table below contains a list of standard products, with the built – in test capability, along with a list of 
sensors which can be optionally configured with the test (for more details on product configurations, please 
refer to the product datasheets listed on the www.jewellinstruments.com, and contact Jewell Instruments).

The table includes:

•	 Self test (S-T) function: if the function is optional/configurable or comes standard with a Standard  
	 product 

•	 S-T Source: The type of current source required for test – Grounded or Floating,
•	 S-T Polarity: if the output is inverted or not

•	 Torquer I
sf
 : The Torquer current scale factor in mA/G, relative to the current being driven

•	 Self-Test Input current: The required input current for the test

•	 Self-Test output: The expected sensor output in Volts or mA, per the injected test current

Model Series Input Range Output Range S-T Function S-T Source S-T Polarity Torquer ISF Self-Test Input Self-Test Output

LSOC/LSOP 
LSRP

±1 ° ±5 V

Standard Floating Inverting

19.328 mA/g 0.337 mA ±10 % -5.0 V

±3 ° ±5 V 19.328 mA/g 1.012 mA ±10 % -5.0 V

±14.5 ° ±5 V 1.208 mA/g 0.302 mA ±10 % -5.0 V

±30 ° ±5 V 1.208 mA/g 0.604 mA ±10 % -5.0 V

±90 ° ±5 V 1.208 mA/g 1.208 mA ±10 % -5.0 V

LSOC/LSOP 
“L”

±1 ° 4-20 mA

Standard Floating Inverting

19.328 mA/g 0.337 mA ±10 % 4 mA

±3 ° 4-20 mA 19.328 mA/g 1.012 mA ±10 % 4 mA

±14.5 ° 4-20 mA 1.208 mA/g 0.302 mA ±10 % 4 mA

±30 ° 4-20 mA 1.208 mA/g 0.604 mA ±10 % 4 mA

±90 ° 4-20 mA 1.208 mA/g 1.208 mA ±10 % 4 mA

LSOC-8-R

±8 ° ±5 V

Optional Grounded
Non-

inverting

3.500 mA/g 0.487 mA ±10 % 5.0 V

±8 ° 0-5 V 3.500 mA/g 0.487 mA ±10 % 5.0 V

±8 ° 0-3V 3.500 mA/g 0.487 mA ±10 % 3.0 V

LCF-100/
LCF-101

±1 ° ±5 V

Optional Floating Inverting

4.651 mA/g 0.081 mA ±10 % -5.0 V

±14.5 ° ±5 V 4.651 mA/g 1.165 mA ±10 % -5.0 V

±30 ° ±5 V 4.651 mA/g 2.326 mA ±10 % -5.0 V

±90 ° ±5 V 4.651 mA/g 4.651 mA ±10 % -5.0 V

LCF-300-L

±1 ° 4-20 mA

Optional Grounded
Non-

inverting

3.500 mA/g 0.061 mA ±10 % 12 mA

±3 ° 4-20 mA 3.500 mA/g 0.183 mA ±10 % 12 mA

±14.5 ° 4-20 mA 3.500 mA/g 0.876 mA ±10 % 12 mA

±30 ° 4-20 mA 3.500 mA/g 1.750 mA ±10 % 12 mA

±60 ° 4-20 mA 3.500 mA/g 3.031 mA ±10 % 12 mA

±90 ° 4-20 mA 3.500 mA/g 3.500 mA ±10 % 12 mA

http://www.jewellinstruments.com
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LCF-300-D

±1 ° ±5 V

Optional Grounded
Non-

inverting

3.500 mA/g 0.061 mA ±10 % 5.0 V

±3 ° ±5 V 3.500 mA/g 0.183 mA ±10 % 5.0 V

±14.5 ° ±5 V 3.500 mA/g 0.876 mA ±10 % 5.0 V

±30 ° ±5 V 3.500 mA/g 1.750 mA ±10 % 5.0 V

±60 ° ±5 V 3.500 mA/g 3.031 mA ±10 % 5.0 V

±90 ° ±5 V 3.500 mA/g 3.500 mA ±10 % 5.0 V

LCF-300-S

±1 ° 0-5 V

Optional Grounded
Non-

inverting

3.500 mA/g 0.061 mA ±10 % 5.0 V

±3 ° 0-5 V 3.500 mA/g 0.183 mA ±10 % 5.0 V

±14.5 ° 0-5 V 3.500 mA/g 0.876 mA ±10 % 5.0 V

±30 ° 0-5 V 3.500 mA/g 1.750 mA ±10 % 5.0 V

±60 ° 0-5 V 3.500 mA/g 3.031 mA ±10 % 5.0 V

±90 ° 0-5 V 3.500 mA/g 3.500 mA ±10 % 5.0 V

LSOX-D

±1 ° ±5 V

Optional Grounded
Non-

inverting

3.500 mA/g 0.061 mA ±10 % 5.0 V

±3 ° ±5 V 3.500 mA/g 0.183 mA ±10 % 5.0 V

±14.5 ° ±5 V 3.500 mA/g 0.876 mA ±10 % 5.0 V

±30 ° ±5 V 3.500 mA/g 1.750 mA ±10 % 5.0 V

±60 ° ±5 V 3.500 mA/g 3.031 mA ±10 % 5.0 V

±90 ° ±5 V 3.500 mA/g 3.500 mA ±10 % 5.0 V

LSOX-L

±1 ° 4-20 mA

Optional Grounded
Non-

inverting

3.500 mA/g 0.061 mA ±10 % 12 mA

±3 ° 4-20 mA 3.500 mA/g 0.183 mA ±10 % 12 mA

±14.5 ° 4-20 mA 3.500 mA/g 0.876 mA ±10 % 12 mA

±30 ° 4-20 mA 3.500 mA/g 1.750 mA ±10 % 12 mA

±60 ° 4-20 mA 3.500 mA/g 3.031 mA ±10 % 12 mA

±90 ° 4-20 mA 3.500 mA/g 3.500 mA ±10 % 12 mA

LSOX-S

±1 ° 0-5 V

Optional Grounded
Non-

inverting

3.500 mA/g 0.061 mA ±10 % 5.0 V

±3 ° 0-5 V 3.500 mA/g 0.183 mA ±10 % 5.0 V

±14.5 ° 0-5 V 3.500 mA/g 0.876 mA ±10 % 5.0 V

±30 ° 0-5 V 3.500 mA/g 1.750 mA ±10 % 5.0 V

±60 ° 0-5 V 3.500 mA/g 3.031 mA ±10 % 5.0 V

±90 ° 0-5 V 3.500 mA/g 3.500 mA ±10 % 5.0 V

LSOX-SCE

±1 ° 0-5 V

Optional Grounded
Non-

inverting

3.500 mA/g 0.061 mA ±10 % 5.0 V

±3 ° 0-5 V 3.500 mA/g 0.183 mA ±10 % 5.0 V

±14.5 ° 0-5 V 3.500 mA/g 0.876 mA ±10 % 5.0 V

±30 ° 0-5 V 3.500 mA/g 1.750 mA ±10 % 5.0 V

±60 ° 0-5 V 3.500 mA/g 3.031 mA ±10 % 5.0 V

±90 ° 0-5 V 3.500 mA/g 3.500 mA ±10 % 5.0 V

http://www.jewellinstruments.com
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SMIC/
SMIP-D 

RMIW-D

±3 ° ±5 V

Optional Floating
Non-

inverting

3.138 mA/g 0.164 mA ±10 % 5.0 V

±14.5 ° ±5 V 3.138 mA/g 0.786 mA ±10 % 5.0 V

±30 ° ±5 V 3.138 mA/g 1.569 mA ±10 % 5.0 V

±60 ° ±5 V 3.138 mA/g 2.718 mA ±10 % 5.0 V

±90 ° ±5 V 3.138 mA/g 3.138 mA ±10 % 5.0 V

SMIC/
SMIP-L 

RMIW-L

±3 ° 4-20 mA

Optional Floating
Non-

inverting

3.138 mA/g 0.164 mA ±10 % 12 mA

±14.5 ° 4-20 mA 3.138 mA/g 0.786 mA ±10 % 12 mA

±30 ° 4-20 mA 3.138 mA/g 1.569 mA ±10 % 12 mA

±60 ° 4-20 mA 3.138 mA/g 2.718 mA ±10 % 12 mA

±90 ° 4-20 mA 3.138 mA/g 3.138 mA ±10 % 12 mA

SMIC/SMIP-S 
RMIW-S

±3 ° 0-5 V

Optional Floating
Non-

inverting

3.138 mA/g 0.164 mA ±10 % 5.0 V

±14.5 ° 0-5 V 3.138 mA/g 0.786 mA ±10 % 5.0 V

±30 ° 0-5 V 3.138 mA/g 1.569 mA ±10 % 5.0 V

±60 ° 0-5 V 3.138 mA/g 2.718 mA ±10 % 5.0 V

±90 ° 0-5 V 3.138 mA/g 3.138 mA ±10 % 5.0 V

LCF-2330

±1 ° ±5 V

Optional Grounded
Non-

inverting

3.500 mA/g 0.061 mA ±10 % 5.0 V

±3 ° ±5 V 3.500 mA/g 0.183 mA ±10 % 5.0 V

±14.5 ° ±5 V 3.500 mA/g 0.876 mA ±10 % 5.0 V

±30 ° ±5 V 3.500 mA/g 1.750 mA ±10 % 5.0 V

±90 ° ±5 V 3.500 mA/g 3.500 mA ±10 % 5.0 V

LCF-2330-L

±1 ° 4-20 mA

Optional Grounded
Non-

inverting

3.500 mA/g 0.061 mA ±10 % 12 mA

±3 ° 4-20 mA 3.500 mA/g 0.183 mA ±10 % 12 mA

±14.5 ° 4-20 mA 3.500 mA/g 0.876 mA ±10 % 12 mA

±30 ° 4-20 mA 3.500 mA/g 1.750 mA ±10 % 12 mA

±90 ° 4-20 mA 3.500 mA/g 3.500 mA ±10 % 12 mA

LCF-2000

±1 ° ±5 V

Optional Floating Inverting

4.651 mA/g 0.081 mA ±10 % -5.0 V

±3 ° ±5 V 4.651 mA/g 0.243 mA ±10 % -5.0 V

±14.5 ° ±5 V 4.651 mA/g 1.165 mA ±10 % -5.0 V

±30 ° ±5 V 4.651 mA/g 2.326 mA ±10 % -5.0 V

±90 ° ±5 V 4.651 mA/g 4.651 mA ±10 % -5.0 V

LCF-3000

±3 ° ±5 V

Optional Floating Inverting

4.651 mA/g 0.243 mA ±10 % -5.0 V

±14.5 ° ±5 V 4.651 mA/g 1.165 mA ±10 % -5.0 V

±30 ° ±5 V 4.651 mA/g 2.326 mA ±10 % -5.0 V

±90 ° ±5 V 4.651 mA/g 4.651 mA ±10 % -5.0 V

http://www.jewellinstruments.com
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ASB, ASM

±200 rad/
sec²

±5 V

Standard Floating Inverting

0.003 mA/
rad/sec²

0.500 mA ±10 % -5.0 V

±500 rad/
sec²

±5 V
0.003 mA/

rad/sec²
1.250 mA ±10 % -5.0 V

±1000 rad/
sec²

±5 V
0.001 mA/

rad/sec²
1.000 mA ±10 % -5.0 V

ASXC

±2 rad/sec² ±10 V

Standard Grounded Inverting

0.067 mA/
rad/sec²

5.7 V ±15 % -10.0 V

±10 rad/sec² ±10 V
0.067 mA/

rad/sec²
5.8 V ±15 % -10.0 V

±20 rad/sec² ±10 V
0.067 mA/

rad/sec²
9.0 V ±15 % -10.0 V

±50 rad/sec² ±10 V
0.067 mA/

rad/sec²
9.0 V ±15 % -10.0 V

±100 rad/
sec²

±10 V
0.067 mA/

rad/sec²
18.0 V ±15 % -10.0 V

LCA-100

±0.5 g ±5 V

Optional Floating
Non-

inverting

0.454 mA/g 0.227 mA ±10 % -5.0 V

±1.0 g ±5 V 0.454 mA/g 0.454 mA ±10 % -5.0 V

±2.0 g ±5 V 0.454 mA/g 0.908 mA ±10 % -5.0 V

±5.0 g ±5 V 0.454 mA/g 2.270 mA ±10 % -5.0 V

LCF-200

±0.5 g ±5 V

Optional Floating Inverting

4.651 mA/g 2.326 mA ±10 % -5.0 V

±1.0 g ±5 V 4.651 mA/g 4.651 mA ±10 % -5.0 V

±2.0 g ±5 V 4.651 mA/g 9.302 mA ±10 % -5.0 V

±5.0 g ±5 V 4.651 mA/g 23.255 mA ±10 % -5.0 V

LSM

±0.5 g ±5 V

Standard Floating Inverting

1.000 mA/g 0.500 mA ±10 % -5.0 V

±1.0 g ±5 V 1.002 mA/g 1.002 mA ±10 % -5.0 V

±2.0 g ±5 V 1.004 mA/g 2.008 mA ±10 % -5.0 V

±5.0 g ±5 V 0.200 mA/g 1.002 mA ±10 % -5.0 V

±10.0 g ±5 V 0.201 mA/g 2.008 mA ±10 % -5.0 V

±20.0 g ±5 V 0.100 mA/g 2.008 mA ±10 % -5.0 V

LSBC/LSBP 
LSBC-R

±0.5 g ±5 V

Standard Floating Inverting

1.000 mA/g 0.500 mA ±10 % -5.0 V

±1.0 g ±5 V 1.002 mA/g 1.002 mA ±10 % -5.0 V

±2.0 g ±5 V 1.004 mA/g 2.008 mA ±10 % -5.0 V

±5.0 g ±5 V 0.200 mA/g 1.002 mA ±10 % -5.0 V

±10.0 g ±5 V 0.201 mA/g 2.008 mA ±10 % -5.0 V

±20.0 g ±5 V 0.100 mA/g 2.008 mA ±10 % -5.0 V

http://www.jewellinstruments.com
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SMAC/
SMAP-D

±0.25 g ±5 V

Optional Floating
Non-

inverting

3.138 mA/g 0.785 mA ±10 % 5.0 V

±0.5 g ±5 V 3.138 mA/g 1.569 mA ±10 % 5.0 V

±1.0 g ±5 V 3.138 mA/g 3.138 mA ±10 % 5.0 V

±2.0 g ±5 V 3.138 mA/g 6.276 mA ±10 % 5.0 V

LCF-500-DC

±0.5 g ±5 V

Optional Grounded
Non-

inverting

3.500 mA/g 1.750 mA ±10 % 5.0 V

±1.0 g ±5 V 3.500 mA/g 3.500 mA ±10 % 5.0 V

±2.0 g ±5 V 3.500 mA/g 7.001 mA ±10 % 5.0 V

±5.0 g ±5 V 1.310 mA/g 6.550 mA ±10 % 5.0 V

LCF-2530

±0.25 g ±5 V

Optional Grounded
Non-

inverting

3.500 mA/g 0.875 mA ±10 % 5.0 V

±0.5 g ±5 V 3.500 mA/g 1.750 mA ±10 % 5.0 V

±1.0 g ±5 V 3.500 mA/g 3.500 mA ±10 % 5.0 V

±2.0 g ±5 V 3.500 mA/g 7.001 mA ±10 % 5.0 V

±5.0 g ±5 V 1.310 mA/g 6.550 mA ±10 % 5.0 V

LCF-3500

±0.5 g ±5 V

Optional Grounded
Non-

inverting

3.500 mA/g 1.750 mA ±10 % 5.0 V

±2.0 g ±5 V 3.500 mA/g 7.001 mA ±10 % 5.0 V

±5.0 g ±5 V 1.310 mA/g 6.550 mA ±10 % 5.0 V
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