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ToughSonic®
TS-100 
Ultrasonic Distance Sensors
PC Configurable and/or Push-Button Teachable

INSTALLATION & OPERATING INSTRUCTIONS
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Product Declarations
Document Revisions
Initial Release		  31 May 2015
General corrections	 8 Apr 2016
General corrections	 9 Nov 2016
New products added	 19 Aug 2019
New products added	 1 July 2020
Old Products Removed      29 Feb 2023

Related Products
SensorView™ for Windows
SensorView™ is a setup tool for ToughSonic® series 
sensors. This software is installed on a PC and is used to 
configure sensor options, manage configurations, calibrate 
outputs, view, and analyze measurements, and save the re-
sults. Configurations can be created, copied, and distributed 
to any number of sensors. View, chart, log, and analyze 
sensor operation. Sensor firmware upgrades can be done 
easily through SensorView™ too. Download SensorView™ 
at no charge from: https://senix.com/SensorView™-ultra-
sonic-sensor-software/

Setup Kits
Setup Kits are used for bench viewing or configuring sen-
sors within SensorView™. Our Setup Kit includes a power 
supply, terminal board, and cables to interconnect Tough-
Sonic® sensors and your PC. 

CE Compliance
ToughSonic® family of ultrasonic sensors are compliant 
with the CE Electromagnetic Compatibility Directives and 
Standards listed below:
	 Directives:      Electromagnetic Compatibility    
		          (2004/108/EC)
 		          Low-Voltage  (2006/95/EC)
	 Standards:     EMC: EN 61326-1:2006 Industrial
	 Safety:           EN 61010-1:2001  

Warranty
BinMaster makes no warranty, representation or guarantee 
regarding the suitability of the products for any particular 
purpose. All specifications are subject to change without no-
tice. BinMaster will repair or replace, at our option, any part 
found by us to be defective in material or workmanship if the 
product is received by BinMaster, within one year from the 
date of original shipment to buyer.

Disclaimer and Release
The warranties, obligations and liabilities of BinMaster and 
the remedies of buyer set forth above are exclusive and 
in substitution for, and buyer hereby waives, releases and 
renounces all other warranties, obligations and liabilities of 
BinMaster and all other rights, claim, and remedies of buyer 
against BinMaster, expressed or implied, arising by law or 
otherwise, including but not limited to: (A) Any implied war-
ranty or merchantability or fitness; (B) Any implied warranty 
arising from course of performance, course of dealing or 
usage of trade; (C) Any obligation, liability, right, claim or 
remedy in tort, whether or not arising from the negligence 
of BinMaster (whether active, passive or imputed); and (D) 
Any obligation, liability, right, claim or remedy for loss or 
damage to any product.

Exclusion of Consequential and Other Damages
BinMaster shall have no obligation or liability, whether 
arising in contract (including warranty), tort (including active, 
passive, or imputed negligence) or respect to any non-con-
formance or defect in any product delivered under this 
agreement, or for any other direct, incidental, or consequen-
tial damages.

Repairs and Returns
Returns must have a RMA case number. 
Contact info@binmaster.com and visit www.binmaster.com
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Analog  -  	 An electrical output type that varies in pro-
portion to measured distance. Analog output 
types can be either current loop or voltage. 

Analog High Value*  -  The maximum (highest) value of an 
analog output. For example, the Analog High 
Value for a 4-20 mA current loop analog out-
put is 20 mA. Computer configurable models 
allow this value to be user-entered. 

Analog Low Value*  -  The minimum (lowest) value of an 
analog output. For example, the Analog Low 
Limit value for a 0-10 VDC voltage output is 
0 volts. Computer configurable models allow 
this value to be user-entered.

Analog Window*  -  A range of distances between two 
endpoints, within which the analog output 
will vary between the analog low value and 
analog high value proportional to measured 
distance.

Current Loop Output*  -  An analog output type that drives 
an electrical current proportional to mea-
sured distance. ToughSonic® sensors pro-
vide 4-20 mA or SensorView™ customized 
output ranges in sourcing or sinking current.

Deadband  -  	 The small distance near the sensor face 
within which distance cannot be measured. 
See also Range MIN.

Endpoint*  -  	 One of two end distances representing the 
outer limits of the analog window.

Hysteresis*  -  The distance between a switch’s Setpoint 
and OFF Distance. It reverses direction 
about the Setpoint if the Polarity is reversed.

Ingress Rating  -   An enclosure rating that identifies how 
susceptible a product is to the entry (ingress) 
of external objects or liquids.

Measurement Rate*  -  The repetitive rate that the sensor 
measures distance (see response time).

Measurement Interval*  -  The time between measurements 
[1 / Measurement Rate].

Measurement Process*  -  The measurement, filtering and 
time delays that affect sensor outputs.

Maximum Range  -  The maximum target detection distance 
of a sensor model may be overridden by 
Range MAX.

Near MIN  -  	 A distance extending 0.25 in. farther than 
Range MIN within which the Target Indicator 
will flash as a warning.

Operating Range*  -  The range of distances between the 
range MIN and range MAX values.

Optimum Range  -  The range of target distances recom-
mended for optimum performance in varying 
environmental conditions.

Output Status Indicator  -  An indicator at the rear of Tough-
Sonic® that shows the status of an analog, 
switch, or serial data output. There is a 
separate output status indicator for output #1 
(black wire) and output #2 (white wire).

Polarity*  -  	 The behavior of a switch output at its set-
point, defined as “on-closer” or “on farther”. 
A switch turns OFF in the reverse direction 
after the Hysteresis distance.

Range MAX*  -  The farthest distance of the Operating 
Range; user adjustable in SensorView™.

Range MIN*  -  The nearest distance of the Operating 
Range; a target is not detected closer than 
the greater of Range MIN or the Deadband.

RS-232*  -  	 An electrical interface standard used to 
transfer information using serial data com-
munications. This is a single ended interface 
with a specified maximum range of 50 feet 
(15 meters) that typically supports one 
device.

Terminology
Terms shown in italics throughout this document. An asterisk (*) indicates a SensorView™ configurable parameter.
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RS-485*  -  	 An electrical interface standard used to 
transfer information using serial data commu-
nications. This is a long-distance differential 
interface capable of supporting multiple 
addressable devices.

Response Time* - The time required for sensor outputs to 
respond to measurements; affected by mea-
surement rate and filter selections.

Serial Data  -  	Distance data output over the serial interface 
as opposed to the analog or switch lines.

Setpoint*  -  	 The distance a switch output turns ON. (See 
also OFF distance, polarity, and Hysteresis)

Sinking Switch*  -  A switch where current flows into the 
sensor to ground from an externally sourced 
load when turned ON (output voltage low 
when ON).

SensorView™  -  PC–based software that is used to configure 
and install ToughSonic® sensors.

Sourcing Switch*  -   A switch where current flows from the 
sensor (sensor power input is the source) to 
the load when turned ON (output voltage high 
when ON). 

Switch*   -  	 An electrical output type that is either ON or 
OFF. ToughSonic® switches are solid state 
and can be either sinking or sourcing type.

SYNC*   - 	  A wired configuration that synchronizes the 
timing of two or more sensors to prevent 
crosstalk or ensure simultaneous measure-
ments.

SYNC Interval   The time interval of measurement of all 
SYNC sensors. It equals the number of SYNC 
phases x measurement interval.

Target  -  	 Any object or material that reflects ultrasonic 
energy back to the sensor thus allowing the 
sensor to measure its distance.

Target Indicator  -  A rear indicator that shows the status of a 
detected target and more.

Teach*  -  	 A product feature that uses a pushbutton to 
store a current target distance measurement 
into memory and automatically calibrate the 
output(s).

Time Delay* 	 A period triggered by a set of conditions and, 
after those conditions persist for the entire pe-
riod, cause a secondary event to occur. There 
are several user-selected time delays features 
available.

Ultrasonic  -   	 A sound wave of a frequency greater than 
20,000 Hz, typically above the range of human 
hearing.

Voltage Output*  -  An analog output type that drives an 
electrical voltage proportional to measured 
distance. ToughSonic® sensors provide in-
dustry standard or SensorView™ customized 
output ranges.

Terminology
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Ultrasonics Overview
BinMaster ToughSonic® sensors measure the 
distance or presence of a target by employing the 
consistency of the speed of sound. The sensor mea-
sures distance to an object by sending an ultrasonic 
pulse while measuring the time elapsed before the 
echo returns. With the known speed of sound, the 
sensor can determine the distance of the object from 
the transducer element.

Advantages

> Non-contact
	 Measures through the air without touching 
	 the target object, at relatively large distances.

> Object Ranging
	 Object distance is measured rather than just 
	 the presence or proximity.

> Distance Proportional Output
	 The sensor’s outputs are proportional or 
	 affected by the measured target distance.

> High Resolution
	 Precise discrimination of target position.

> Unaffected by Target’s Optical Characteristics
	 The sensor’s operation is not sensitive to 
	 ambient light levels, the color of the target, 
	 or target is optically transparency/reflectivity.

> Sensitive
	 Detects large and small objects 
	 (smaller objects must be closer)

Roll Diameter
Measure the size of a roll to control tension or 
speed or determine when full or empty.

Loop Control
Precisely control the position of material 
loops, including wires, tubes, and webs.

Web Break
Rapidly detect a broken web in a printing 
press or paper machine.

Dimensioning
Determine the size of an object for informa-
tion or to determine its volume or width.

Proximity
Determine the presence of objects to count or 
control their movement.

Sort/Select
Sort or select objects based on differences in 
their physical dimensions.

Level Measurement
Measure or control the level of liquid or solid 
materials in tanks or bins for inventory or 
batching...and many more

Typical Applications
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Sensor Overview
ToughSonic® TS-100 Product Features
ToughSonic® sensors measure distance without contact 
and are designed for tough industrial environments.

Rapid PC Setup & Control
PC setup gives you control over all sensor outputs and 
features. View, analyze and save sensor setups for rapid 
implementation or cloning.

Pushbutton “Teachable”
Some models utilize a rear TEACH 
button to make many common 
adjustments. See the Teach Adjust 
section. Rear indicators provide 
target and output status. The 
TEACH button can be disabled for
 security using SensorView™. The 
TEACH button is unavailable on the ToughSonic® 50 and 
50E models and serial-only models.

Packaging
ToughSonic® models are housed in rugged 316 stainless 
steel or durable PVC, with permanently attached interface 
cables.  Sensors are potted and sealed to operate in wide 
humidity and temperature ranges.

Industry Standard Interfaces
Multiple simultaneous outputs, each with many Sensor-
View™ adjustable features.

Identification
The ToughSonic® model number and serial number are 
printed on the label on the side of the housing.
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Specifications

ToughSonic® 
TS-100.3.XXXX

3 ft (91cm)
1.75 in (4.4 cm)

1.75 in (4.4 cm) to 24 in (61 cm)

Typical 30 mA @ 24 VDC

240 KHz

ToughSonic®
TS-100.14-XXXX

14 ft (4.3m)
4 in (10.2cm)

4 in (10.2cm to 10 ft (3m)
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Rugged piezoelectric nominal mean width
 ~12 degrees @ -3db, approx. conical shaped pattern.

10.3 oz (0.29 kg)

1.75 in (4.4 cm)
36 in (91 cm)

12 in (30.5 cm)
18 in (46 cm)

1.75 in (4.4 cm)
24 in (61 cm)

ToughSonic® 
TS-100.3.XXXX

ToughSonic®
TS-100.14-XXXX
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ToughSonic® 30 
TS-100.30.XXXX

ToughSonic® 50
TS-100.50.E.XXXX
TS-100.50.D.XXXX

ToughSonic® 50F
TS-100.50.F.XXXX
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ToughSonic® 30
TS-100.30.XXXX

ToughSonic® 50
TS-100.50.E.XXXX
TS-100.50.D.XXXX

ToughSonic® 50F
TS-100.50.F.XXXX
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Mechanical Details
Dimensions are inches (mm). Distance is measured be-
tween the ultrasonic transducer face (the end opposite the 
cable) and the target.

ToughSonic® 3 & 14A (30mm)

ToughSonic® 50D

ToughSonic® 50F

Only hand tighten the sensor and never apply a wrench to 
the body. When tank mounting to a domed or round tank, 
mount the sensor perpendicular to the target surface. Mount 
teh sensor directly to the tank ceiling at a flanged opening. 
If a riser is added, it must be smooth-walled and a minimum 
3-in diameter. 

The sensor beam width is nominally 12-14 degrees at the 
-3dB boundary, however, surfaces outside can return echoes 
as well. Round off the lower ID of the riser to prevent detec-
tion. Provide shade for outside installations to prevent erro-
nious measurements due to artificial heating of the sensor 
when temperature compensation is active. Mount the sensor 
away from the inner walls of tanks. Seams and fixtures can 
interfere with measurements.

Mounting & Installation Precautions

ToughSonic® 3 & 14B (1” NPT)

ToughSonic® 30C

ToughSonic® 50E
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Orientation

NPT ToughSonic® 3 & 14

SensorView.

a bracket and must be rigid for best

Maintenance & Cleaning 
Dust accumulation on the sensor face can be cleaned by 
blowing pressurized air across the sensor face. Dust does 
not affect performance unless it builds on the transducer. 
Position the sensor facing downward rather than upward 
will minimize material accumulation in some applications. 
The sensor face can be cleaned with isopropyl alcohol or 
window cleaner. DO NOT use solvents such as MEK or 
acetone on ToughSonic sensors.

ToughSonic® 3 & 14
These sensors are shipped with two 30mm stainless nuts. 
The sensor mounts through a 1.18in (31mm) hole in a 
mounting plate as shown in Figure 3. This hole may be a 
component of the user equipment or
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Mounting Hardware & Accessories
Metric ToughSonic® 3 & 14 series

ToughSonic® 30 Series
The ToughSonic® 30 threads into a 1.5” NPT Flange or 
pipe thread
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ToughSonic® 50 Series
ToughSonic® 50 series include stainless steel and PVC 
housing.

ToughSonic® 50F Series
ToughSonic® 50F series model threads into a 2.5” NPT 
flange or pipe nipple. Observe precautions (p.11)

UA-CLIC-21
PVC bracket
Included with 

ToughSonic® 50D
UA-MB-SS

Stainless steel clamp bracket 
bolts to surface in fixed posi-

tion. Optional 
for ToughSonic® 50D

UA-FM-SS15
Stainless steel flange. Fits rear 

mount ToughSonic® 50E

UA-FM-15
Gray PVC flange Fits rear 
mount ToughSonic® 50E

UA-FM-25
Gray PVC flange with 2-in 

NPT thread. FitsToughSonic 
50F

UA-FM-SS25
Stainless steel flange. Fits 

ToughSonic® 50F
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Software & Interconnection
The following accessories are available.
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ToughSonic® 3, 12 & 14 Series
(6-wire cable)

ToughSonic® 30 & 50 Series
(9-wire cable)

These wires are not on
ToughSonic® 3 or 14 sensors
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Ground (blue wire)
The ground wire is common to both the power supply 
and the output circuits.

Cable Shield (bare wire)
The cable shield is not terminated at the sensor. This 
wire should be terminated to equipment ground near the 
user equipment, preferably to a single point ground for 
all equipment. This is important if the cable is length-
ened and/or routed near electrically noisy wiring or 
equipment.

Power Input (brown wire)
Connect a DC power supply to the DC+ (Brown) and 
GND (Blue) wires. These colors conform to EU stan-
dards. Reversing the power connections will not damage 
the sensor. A power supply voltage between 15-30 VDC 
is recommended. A +24 VDC supply is a commonly 
used standard. Target sensitivity and the maximum volt-
age output value is reduced at power supply voltages 
below 15 VDC. When power is applied, the rear LED 
target indicator will light, and the sensor operates as 
described on page 18.

ToughSonic® 3 & 14 Outputs (black & white)
Each output can be either an analog, a switch, or turned 
OFF. Analog interfaces are described on page 22. Out-
put selections require SensorView™ (see the Sensor-
View™ manual).

ToughSonic® 30 and 50 Outputs
These models provide simultaneous 0-10 VDC, 4-20 mA 
sourcing, 4-20 mA sinking, and two switch outputs. The 
default switch outputs are sinking (NPN type) but may 
be changed to sourcing (PNP type) or turned OFF using 
SensorView™. 

Data Connections (gray & yellow)
Serial data interfaces are described on page 24. They are 
used for:
> SensorView™ PC configuration (see SensorView™ 
manual).
> Synchronization (see SensorView™ manual).
> User communications between the sensor and an exter-
nal data communications device.

> All ToughSonic® serial RS-232 models can connect to 
a PC USB port for SensorView™ configuration with UAN-
KIT-USB-232 and optional UA-USB-232-ISO adapter, See 
Software and Interconnection (pg. 15).   

> RS-485 models require the RS-485 interface kit, UAN-
KIT-USB-485 and UA-USB-485-ISO adaptor for USB 
port connection, or the full kit UAN-KIT-USB-485. See 
Software and Interconnection (pg. 15).   
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ToughSonic® TS-100.50RM & TS-100.50E
No pushbuttons or LEDs
ToughSonic® TS-100.50F
Square=data RX, Rectangular=data TX
No pushbutton
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Power ON Status
When sensor power is ON the target indicator will be RED 
or GREEN. It may also be flashing at a slow or fast rate 
under other conditions described below and shown in the 
figure on the previous page. 

Target Status & Near MIN
This is the primary operational purpose of the target indica-
tor. The target status displays the following:
> GREEN is a normal indication, indicating a target is 
detected within the sensor’s operating range.
> RED indicates no target is detected within the sensor’s 
operating range.
> FAST FLASH GREEN warns that the target is within 0.25 
in. (6.4 mm) of range MIN.

Unlocked Status (ToughSonic® 3, 14, and 30)
The sensor must be unlocked for TEACH adjustment. 
When unlocked the target indicator will continue to indicate 
target status (Red or Green) but will blink slowly on and off 
to signify TEACH readiness. ALT-Teach status is indicated 
by an alternating “double blink”. All filters are turned OFF 
when unlocked.

TEACH and ALT-Teach Feedback 
(ToughSonic® 3, 14, & 30) 
When using the TEACH features to make sensor adjust-
ments the Target Status Indicator will SLOW BLINK RED 
(unless the TEACH functions are disabled using Sensor-
View™ and the sensor is not a SYNC master or slave) as 
operator feedback while the TEACH button is pressed. The 
user must count these flashes, then release the TEACH 
button after a specific number of flashes to complete a 
particular TEACH feature. ALT-Teach feedback is indicated 
by a slow “double blink”.

“No SYNC” Warning
If the SYNC feature is used and a slave sensor does not 
detect a master SYNC input, the slave will stop measur-
ing and the Target Status indicator will slowly alternate 
between RED and GREEN until SYNC is restored (or the 
TEACH button is used on certain models).

Output Status Indicators
Some ToughSonic® sensors have two output status indi-
cators at the rear of the sensor. These indicators can each 
show status of the analog, switch, or serial data interfaces, 
or can be turned OFF.  Indicators have default assignments 
and can be reassigned using SensorView™. Indicator 
operations are shown on pg. 19.

In a typical installation the analog output is operating within 
a user-calibrated range and the normal indication is a con-
tinuous ON indicator. An OFF or blinking indicator could in-
dicate a potential problem because the sensor is detecting 
a target outside the calibrated (expected) distance range.

Square Green Indicator ■
The square status indicator can be configured using 
SensorView™ to any of the status options (analog, switch, 
serial data receive, serial data transmit, Reference Target, 
or OFF). If selected for a switch it displays the status for 
Switch #1. The #1 output must be configured to be a switch 
to choose Switch as the indicator. Similarly, Reference 
Target temperature compensation must be chosen before 
assigning Reference Target to the square indicator.

Rectangular Green Indicator ▐
The rectangular status indicator can be configured using 
SensorView™ to any of the status options (analog, switch, 
serial data receive, serial data transmit, Reference Target, 
or OFF). If selected for a switch it displays the status for 
Switch #2. The #2 output must be configured to be a switch 
to choose Switch as the indicator. Similarly, Reference 
Target temperature compensation must be chosen before 
assigning Reference Target to the square indicator.
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Switch Status
When a status indicator is selected as a solid-state switch, 
it operates as follows:
> Indicator ON if switch is ON.
> Indicator OFF if switch is OFF.
> Indicator blinks on and off continuously while the switch 
is in a safe shutdown mode due to over current or tempera-
ture.

The Output Selection for a Switch may be either sinking or 
sourcing but the status indication is the same. A switch is 
considered ON when it is conducting current.

Analog Status
When a status indicator is selected for analog status, it 
shows the status of the analog output(s). The analog status 
is the same for voltage and current loop outputs since 
they share common endpoint distances. The analog status 
indicator:
> is ON if the target distance is between the two ana-
log endpoint distances over which the analog output is 
spanned, or
> is OFF if the target distance is equal to or outside the low 
value endpoint distance. The sensor output will be 0 VDC, 
4 mA or the SensorView™ adjusted low analog output 
value, or
> blinks ON-OFF if the target distance is equal to or outside 
the high value endpoint distance. The sensor output will 
be 5/10 VDC, 20 mA or the SensorView™ adjusted high 
analog output value.

Serial Data Status
In systems using serial data communications a status indi-
cator(s) can be configured using SensorView™ to either (a) 
RX flash upon receiving any data (regardless of validity or 
baud rate), or (b) TX flash upon transmitting data (respond-
ing to a valid command). A TX indicator will also flash each 
time data is transmitted in the ASCII streaming mode.

Reference Target Status
Either status indicator can be configured to light when the 
reference target is available and go out if it is lost. Available 
only in Reference Target temperature compensation mode. 
Unavailable in Serial Only models.

Output Status Indicators ( ■ & ▐): Analog, switch, refer-
ence target, and/or data status is shown on the square 
indicator (■) and/or rectangular indicator ( ▐). Default 
assignments may be changed using SensorView™. 
Analog status appears for current loop or voltage outputs, 
and Switch Status for sinking or sourcing switch outputs. 
Reference target is to monitor for that type of temperature 
compensation. 

Analog Status: The above two analog examples show an 
increasing analog slope (top) and decreasing analog slope 
(bottom). An increasing 
                                                            (continued next page)
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slope means the output value increases proportional to the 
measured distance and vice-versa. A fast-flashing analog 
indicator means the analog output is at the high endpoint 
voltage or current output value (10 VDC, 5 VDC, 20 mA, or 
user value entered in SensorView™).  An OFF-analog 
indicator means the analog output is at the low endpoint 
voltage or current output value (0 VDC, 4 mA, or user value 
entered in SensorView™). The analog status is solid green 
when the measurement is within the normal (calibrated) 
range.

Switch Status: The indicator will light green when the asso-
ciated switch is ON. An ON-switch means is it conducting 

current, and an OFF switch not. A sinking switch output that is 
ON will have an output value near ground (0 volts). A sourc-
ing switch output that is ON will have an output value near 
the power supply voltage. The three switch examples shown 
above demonstrate a switch that is ON at distances closer 
than the setpoint (ON closer), farther than the setpoint (ON 
Farther) and a FAULT condition (overload or over tempera-
ture). During a FAULT the switch is turned OFF. Normal switch 
operation restores automatically when the fault is removed.

Analog and Switch Outputs if No Target: If no target is detect-
ed (target indicator is red) the analog output will hold the last 
value and the switch outputs will turn off after 1 second. These 
responses can be changed in SensorView™ by

                                                           (continued next page)
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changing the “No Target Voltage” and “No Target Current” 
selections.
Data Status: The status indicator will flicker ON when the 
sensor receives (RX status) or responds (TX status) to a 
Modbus command over the serial data interface. 

ToughSonic® 3 & 14 Output Selection
The ToughSonic® 3 & 14 series sensors have two user-se-
lected outputs. These outputs connect via the black and 
white wires of the sensor cable.

The factory default selections are a 4-20 mA current loop 
connected to the black wire and a 0-10 VDC output to the 
white wire. Using SensorView™, one or both analog out-
puts can be changed to either a sinking (NPN) or sourcing 
(PNP) switch or can be turned off. If turned off the associat-
ed rear status indicator is also turned off.

	 Make the output selections before connecting the 
	 sensor to equipment!

	 Output selections are not affected by a 
	 TEACH 17 reset.

NOTE: Output selection is NOT REQUIRED for ToughSon-
ic® 30 and 50 series sensors. All outputs are independently 
wired and simultaneously run.

Analog Outputs
ToughSonic® 3 & 14 Analog Outputs
The above sensors have these analog outputs:
> Voltage and sourcing current loop outputs.
> Output selection is accomplished using SensorView™. 
Defaults are I and V.

ToughSonic® 30, 50, and 50F Analog Outputs
These sensors have three analog outputs - voltage, sourc-
ing loop and sinking loop. They are simultaneously avail-
able on separate wires and do not require selection using 
SensorView™.

Analog Status Indication
Rear status indicators show whether the analog output is 
at the high value, low value or between those values as 
shown in Reference Target Status
Either status indicator can be configured to light when the 
reference target is available and go out if it is lost. Available 
only in Reference Target temperature compensation mode. 
Unavailable in Serial Only models.

Output Status Indicators ( ■ & ▐): Analog, switch, reference 
target, and/or data status is shown on the square indicator 
( ■) and/or rectangular indicator ( ▐). Default assignments 
may be changed using SensorView™. Analog status ap-
pears for current loop or voltage outputs, and Switch Status 
for sinking or sourcing switch outputs. Reference target is 
to monitor for that type of temperature compensation. 

Analog Status: The above two analog examples show an 
increasing analog slope (top) and decreasing analog slope 
(bottom). An increasing slope means the output value 
increases proportional to the measured distance and vice 
versa. A fast-flashing analog indicator means the analog 
output is at the high endpoint voltage or current output val-
ue (10 VDC, 5 VDC, 20 mA, or user value entered in Sen-
sorView™).  An OFF-analog indicator means the analog 
output is at the low endpoint voltage or current output value 
(0 VDC, 4 mA, or user value entered in SensorView™). 
The analog status is solid green when the measurement is 
within the normal (calibrated) range.
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Voltage Output Sourcing Current Loop Output

Sinking Current Loop (orange wire)
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Serial Data Interface

Sensor Networks (RS-485)

RS-232 (PC COM Port)

RS-485 (Multi-Drop Addressable)
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Teach Adjust
On the ToughSonic® 3, 14, and 30 series models many 
sensor features can be adjusted using the rear TEACH 
button and Target Status Indicator. These are called “teach-
able” because, for some features, the sensor stores actual 
target measurements as calibration distances for analog 
endpoints and switch setpoints. All changes are stored in 
non-volatile memory and retained without supply power. A 
list of Teach features is included in the appendix on page 
30. Document references such as “TEACH-3” correspond 
to the features listed in that table. 

TEACH usage is not required. All adjustments can be 
done in SensorView™, where additional features are 
available that cannot be set with TEACH.

	 For security, the Teach button can be disabled using 
	 SensorView™. Teach 12-15 remain enabled in a 
SYNC 
	 sensor.
	 When setting analog or switch distances keep the tar
	 get farther than the greater of the deadband or Range
	 MIN or invalid settings will occur.

Unlock, Lock and ALT-Teach
Locking prevents using Teach to change sensor features. 
The sensor is initially “locked” and must be unlocked using 
TEACH-3 before other Teach adjustments can be made. 
When unlocked the target status indicator color indicates 
target status but slowly flashes on and off (pg. 19, Target 
Indicator). An unlocked sensor will re-lock:
> When TEACH-3 is used again (manual re-lock)
> 15 minutes after last use of the TEACH button. 
> When input power is cycled off and on.

Additional features are available using ALT-Teach. ALT-
Teach is entered using TEACH-3 followed by TEACH-2 
(see pg. 28). ALT-Teach status is indicated by a double 
flashing indicator.

Analog Teach Adjustments
The following analog adjustments can also be accom-
plished using the TEACH button where equipped:
TEACH 4: Analog Low Endpoint (b above) 
TEACH 5: Analog High Endpoint (c above)
TEACH 30: Set voltage range to 0-5 VDC (d & e)
TEACH 31: Set voltage range to 0-10 VDC (d & e)
TEACH 35, 36, 37: no target response (h)
TEACH 17: Resets all factory defaults. 

After TEACH adjustments are performed SensorView™ can 
be used to display and/or save the new configuration. The 
TEACH button may be disabled in SensorView™ to prevent 
unwanted changes.

Analog Output Adjustments
The voltage and current outputs operate over adjustable 
distances (span) defined by setting the endpoints. The volt-
age and/or current loop outputs vary linearly with the target 
distance between the endpoints. Endpoints can be set 
anywhere between the RangeMIN and RangeMAX using 
TEACH-4 and TEACH-5.

The analog low value (0VDC, 4 mA or SensorView™ 
low values) endpoint is adjusted using TEACH-4 and the 
high value (10VDC, 20 mA or SensorView™ high values) 
endpoint using TEACH-5. The endpoints can be adjusted in 
any sequence. The endpoint distances can be in any order, 
allowing increasing or 

(continued on next page)
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decreasing analog slope. Adjustment is made easy by 
pointing the sensor at the actual target then using the 
TEACH button to memorize each endpoint. Settings take 
effect only if the target indicator is green. Endpoints are 
common to both the voltage and current outputs.

The default range for the voltage output is 0-10 VDC but 
can be changed to 0-5 VDC using TEACH-30.

The no-target response can be set using TEACH-35-37. 

Switch Output Adjustments
Switch outputs turn ON at their setpoint distances, set using 
TEACH-7 for a switch on Output #1 (BLACK wire) and 
TEACH-9 for a switch on Output #2 (WHITE wire). The OFF 
distances are set using ALT-TEACH-7 and ALT-TEACH-9 
respectively or are the factory default of 0.25 in. (6.35 mm). 
Both switches turn OFF if no target is detected for 1 second 
(disable this feature using TEACH-20).

The polarity of each switch can be changed between ON 
Closer than the setpoint or On Farther than the setpoint 
using TEACH-8 for Output #1 and TEACH-10 for Output #2. 

Other TEACH Features
These and more can also be set in SensorView™:

Measurement rates are set using Teach-24 to 28. More 
options are available using SensorView™.

SYNC and Continuous Activation modes are set using 
Teach 12-14 are used to select SYNC modes and Teach-15 
to revert to continuous operation. 

Temperature compensation is OFF by default. It can be 
turned ON using TEACH-32 or OFF using TEACH-33.

Factory Configuration
TEACH-17 will restore factory default operation and the 
default values described in Table 3. The output selections, 
communications parameters and number of SYNC 
phases are not affected.
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Software will 
display: 

“describe 
configuration here”
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Values: 0 to 221.77 in (5.63 m)
Warning: if result surpasses Range Window for selected Switch Mode)
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