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ToughSonic®

TS-200 
Ultrasonic Distance Sensors
PC Configurable/PVDF Chemically-Resistant Housing

INSTALLATION & OPERATING INSTRUCTIONS
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Product Declarations
Document Revisions
Initial release			   31 May 2015
Updated for new models		  5 Sep 2019
Updated for new models		  1 Dec 2020
Upgrade sensor 12 to sensor 14	 15 Apr 2022
Style and Content Rev.                     1 Aug 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/senixview-ultrason-
ic-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® 3,12, and 14 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® 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.

Chemically Resistant Packaging
Rugged Kynar® PVDF housings are completely 
sealed and impervious to most chemicals and oper-
ate over a wide temperature range. A PUR jacketed 
interface cable is potted into each housing.

KYNAR® is a registered 
trademark of Arkema Inc. 
For chemical resistance 
information refer to 
https://senix.com/technical-support
/documentation/

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-200.14G.XXXX

ToughSonic®
TS-200.20.H.XXXX

ToughSonic®
TS-200.20.J.XXXX
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ToughSonic®
TS-200 14

ToughSonic®
TS-200 20

ToughSonic®
TS-200 35

ToughSonic®
TS-200.14G.XXXX

ToughSonic®
TS-200.20.H.XXXX

ToughSonic®
TS-200.20.J.XXXX
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Mechanical Details
Dimensions are inches (mm). Distance is measured between 
the ultrasonic transducer face (the end opposite the cable) 
and the target.

TS-200.14.G

> Direction of Measurement

TS-200.20.H
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Maintenance & Cleaning
Dust accumulation on the sensor face can be cleaned by 
blowing pressurized air across the sensor face. The sensor 
face can be cleaned with alcohol or any cleaner compatible 
with Kynar (PVDF).

TS-200.35.J
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Location and Obstacles
The sensor mounting location should be chosen so 
there are no obstacles in the beam path that reflect the 
ultrasound beam back to the sensor.

The sensor can be mounted close to a vertical pipe or tank 
wall if the wall or pipe surfaces are smooth (see “Accept-
able” above). 

Make sure that unintended targets between the sensor and 
liquid surface are not in the sensor’s beam area. Keep the 
sensor away from horizontal pipes, inflow points, vertical 
pipe seams, or tank seams if they are large enough to reflect 
the ultrasound. The sensor measures the closest target and 
will detect submerged equipment if the level drops below the 
equipment. Position the sensor to avoid these issues (see 
“Avoid” illustration above).

Mounting
Typical tank installations have the sensor threaded into a 
flange as shown above or threaded into a nipple welded 
to the top of the tank. A plastic nipple or flange adapter is 
preferred. In both cases the mounting should ensure that 
the sensor is facing perpendicular to the liquid surface. Use 
no wrenches when screwing the sensor into the nipple or 
flange.
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Accessories
The following accessories are available.

AirWire Wireless Data Transmission
BinMaster TS-200 serial only sensors are compatible 
with AirWire transmittters and receiver-gateways.  See 
AirWire at www.senix.com.
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Software & Interconnection
The following accessories are available.

Connectors
Sensors can be ordered with 5-pin M12 connectors or with 
6- or 8-pin Deutsch connectors. Standard sensor cable 
length is 12 inches to the connector. Standard and Cus-
tom pin assignments are available. Standard mating cable 
length is 6ft and custom mating cable lengths are avail-
able. Contact BinMaster for ordering details and prices. 
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Interfaces
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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 lengthened 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 standards. Re-
versing the power connections will not damage the sensor. 
A power supply voltage between 15-30 VDC is recom-
mended. A +24 VDC supply is a commonly used standard. 
Target sensitivity and the maximum voltage output value is 
reduced at power supply voltages below 15 VDC. 

Data Connections (gray & yellow wire)
Serial data interfaces are described on page 17. 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™. 

Voltage Output

The default voltage output is a 0-to-10-volt DC signal pro-
portional to the measured distance between the endpoints 
set by the user. The voltage range can be changed to 
0-5 VDC using the TEACH 30 or can be set to a custom 
output range with values between 0 and 10 volts using 
SensorView™. The analog slope can increase or decrease 
with distance, but all analog outputs must have the same 
slope. The voltage is measured relative to GND (BLUE 
wire). The 0- and 10-volt endpoint distances affect both 
voltage and current loop outputs and can be set anywhere 
in the sensor’s operating range using the TEACH button or 
SensorView™.

Sinking Current Loop (orange wire)
This output is NOT available in the ToughSonic® 3 
and 14 series. The default sourcing loop output is a 4 
to 20 mA signal proportional to the measured distance 
between two endpoints set by the user. The current 
range and slope are SensorView™ adjustable and 
identical to that set for the sourcing loop described 
above. Current flows from the power supply through 
the user equipment then INTO the sensor (ORG wire).
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Sourcing Current Loop Output

RS-485 (Multi-Drop Addressable)

Serial Data Interface

RS-232 (PC COM Port)

Setup - Connect to a PC running SensorView™ software 
for setup, calibration, analysis, and rapid sensor cloning.
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Sensor Networks (RS-485)

Operating Range

Range Min

Range Max

Factory Defaults

ToughSonic®

in SensorView™ by adjusting the Range MIN and Range MAX
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TS-200 Adjustable Switch Features
Basic and extended features assure optimum system set-
tings and control functions that otherwise require external 
logic or time delay relays. Each switch has the following 
configurable features:
> Setpoint (ON switching distance)
> Polarity (ON closer or farther than setpoint)
> Mode = Setpoint (with Hysteresis) or Window
> ON and OFF time delays for state changes
> “No Target” state and time delay
> Power-Up State



TS
-2

00
 U

ltr
as

on
ic

 D
is

ta
nc

e 
Se

ns
or

s

20

BinMaster Lincoln, NE
402-434-9102  |  www.binmaster.com  |  1 Aug 2023 by BinMaster v3.6.3 | 925-0458  

ToughSonic® TS-200 Installation & Operating Instructions

Appendix A - List of Adjustable Features
These parameters can be changed using SensorView™ app.  Parameters are permanently stored in the sensor memory.
♦ = implied parameters (not directly settable)
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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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