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Operating Manual
1-6200-002

Universal
Tilt Sensor
Signal Conditioner

\

1. PRODUCT DESCRIPTION Figure 1

The Universal tilt sensor signal conditioner
electronics (Figure 1) is designed to operate with
a variety of tilt sensors to provide a calibrated
angular output. The signal conditioner will
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accommodate single or dual axis tilt sensors.
The sensor can be mounted directly to the board
or off the board connected via wires. The
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power the signal conditioner. There is an on

board inverter to provide negative voltage w'_' [;L L ]
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provided by a 12-bit digital to analog converter.
The digital output has10-bits of resolution. The
digital range is always enabled along with the
selected analog range. There are on board
adjustments for gain and offset within the range
selected. Below is a table showing the selected
analog and angular range.

2. Assembly Configuration

0729- -99 Sensor Number:
Analog Range Angular Range Supply Voltage Notes
Oto+5V + angle 7 V min.
Oto+10V + angle 12 V min.
-25to+2.5V | + angle 7 V min.
-5to+5V + angle 7 V min.
-10to +10V + angle 12 V min.

Digital Range
10 to 90% (pwm)

Angular Range Supply Voltage

as listed above 7 V min.
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3. Connections
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Power and Signal connections (see figure 2):

J1 -1 47 to +16 Volts DC (see selected analog range for minimum required voltage).
J1 -2 Common.

J1-3 N/C

J1 -4 X-axis analog output (for selected analog range).

J1 -5 Y-axis analog output (for selected analog range).

J1 -6 X-axis pulse width modulated output.

J1 -7 Y-axis pulse width modulated output.
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4. Mounting and Adjustments

5.

The signal conditioner board has 4 mounting holes. The spacing is 1.8 inches in each direction. If the
sensor is mounted directly to the board, it is necessary to mount the board horizontally and close to gravity. If
the sensor is mounted remotely, the board may be mounted in any manner. Once the board and sensor
installation is complete, it may be necessary to make minor adjustments to the output. Below is a description
of the adjustments available.

Sensor trim adjustments (see Figure 2):

P1 - X null
P2 - Y null
P3 - X gain
P4 - Y gain

P5 - Analog dac offset

P1 and P2 are offset adjustments for the X and Y analog and digital outputs when the board is in the null or
non-tilted position.

P3 and P4 are gain adjustments for the X and Y analog and digital outputs when the board is tilted to the
specified angle.

P5 * is the analog dac offset for the X and Y outputs. This adjustment is made in the null position and used to
set the analog midpoint when the pulse width modulated output is at 50 percent duty cycle.

Note: The X-axis is used for single axis sensors.

* Note: P5 is factory set and should not need adjustment.

Calibration

Note: For single axis sensors, P2 and P4 do not need to be adjusted.

Adjust P1 and P2 for 50% duty cycle on the digital X and Y outputs with the sensor in the null or non-tilted
position.

Adjust P5 * to set the analog X and Y voltage outputs close to the midpoint of the selected voltage range.

P1 and P2 may need minor readjustments to set the analog X and Y voltage outputs to the midpoint of the
selected voltage range. This step may be skipped if the digital output is being used.

Adjust P3 and P4 for the selected X and Y analog voltage range when the sensor is tilted to the selected
angular range. If the digital output is being used, adjust P3 and P4 for the X and Y outputs to 10 and 90
percent of the selected angular range.

* Note: P5 is factory set and should not need adjustment.
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6. Specifications

Electrical
Power supply voltage (range)......cccccoovcvvereniicnenn. +7 to +16 VDC
Note: minimum supply voltage depends on requested analog output range
Power supply current (typical)....ccccoovevieeiiiciienns 11.0 mA @ 9VvDC
Analog output voltage (max)............ Power supply voltage minus 2 Volts
Analog output load current (MaxX)....ccccoveueeii i e 1 mA
Analog output resolution (0 to 5 volts output)........ccccevviieeennnn. 1.5 mV
Digital output voltage (typical).......ccovmiiiriiiiiiiiicieeens 0 to 5 Volts
Digital output load current (MaxX)....ccocoooeeeririeieneiee e e 1 mA
Digital output resolution (percent)......ccccceieiiiiniininincenn. 0.1%
(EIME) e 2.0 usec

Digital output frequenCy.......cccooiiiininii e 488 Hz
Environmental
Temperature range

Operating™......oooo i e -40 to +85°C

STOrage™ .. .o e -55to +85°C

Performance Specifications*

*Refer to the individual specification of the installed sensor.
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Power and signal connections guide

CAUTION: Observe polarity when connecting power to power inputs!

PIN 4
X-analog
PIN 3
SIGNAL output Not POWER
OUTPUTS connected
R INPUTS
Y-analog
output PIN 2
Common
PIN 6
X-PWM
output PIN 1
+7 to -!-16
PIN 7 VDC in
Y-PWM
output
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