Ultrasonic Sensor AG123-ABCD4567EZZ

Specifications:



















Sensing Range*
: 200mm to XXXX mm [XXXX = 1000, 2000, 3000, 4000, 5000, 6000]
Number of Sensors
: single/multiple sensors operation
Operating Frequency
: 40 KHz +/- 1KHz
Beam width
: 10-12° or 30° as per requirement (see page 9)
Operating Temperature
: 0°C to 65°C
Ultrasonic non-contact measurement
Noise cancellation and adaptive threshold detection
Designed for dusty and humid indoor/outdoor, industrial/mining conditions.
Available optional display/controller module
Sensor operates at 12VDC, 20mA (max. Avg. current), suitable for multi-sensor and battery operation
Built-in micro-controller provides direct distance reading with better calibration.
4-20mA, pulse-width, serial TTL/RS232C type, fixed-distance (ON/OFF type) OUTPUT
Single cable interface makes it easy to connect in field.
Continuous /triggered operation
Easy mounting
Rugged PVC Housing, epoxy sealed electronics
Liquid/solid object detection
Self calibrated.
 Easy 19 mm check-nut/thread mounting

Cable for interconnection :
 Standard 30 cm. shielded cable with sensor
 Cable lengths up to 30 M are available (optional)

Where to use:







Collision Detection
Intrusion Alarm
Level Measurement
Proximity Detection
Non-contact Distance Measurement
Object counter

*Measured with a target 1M by 2M, plywood board, 12mm thick, held at perpendicular to the sensor.
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Description:
The ultrasonic sensor module provides range detection and ranging from 200mm to XXXX mm
(where XXXX = 1000, 2000, 3000, 4000, 5000, 6000), in a PVC housing. It is designed for indoor and
outdoor use. The sensor provides sonar range information with high resolution. There are multiple sensor
options available to the user. The users should clearly specify what options are required in their application.
The table I below shows the various types of sensor options that are available. The signal lines TX, RX and
TRG/OUT can be configured in various possible combinations as shown in the table I. It should be noted
that +12VDC and GND are common in all cases. The user is cautioned to only specify the options that are
really necessary, because multiple options increase the sensor cost. User specified options not mentioned in
table I can be considered for bulk orders.

TABLE I:

It is important to clearly understand the terminology such as continuous/triggered, single/multi-sensor,
serial/pulse-width, TTL/RS232C, fixed distance, ON/OFF type, 4-20mA output etc., so as to make a proper
choice from the various options that are available.
From table I, note that only certain combinations are possible. For example, it is not possible to configure 420mA sensor in multi-sensor mode, because the TRG/OUT pin can only be used either as 4-20 mA or as
TRG, (TRG is necessary for multi-sensor operation). Similarly, PW (pulse-width) and serial (TTL/RS232C)
operations are not possible in a single sensor.

Page 2

Fixed Distance (ON/OFF) type sensor application:
The fixed-distance (ON/OFF) type sensor provides a ON (+5Vdc) output signal when an object is
detected in the sensor range and a OFF (0 Vdc) output signal when no object is present in the sensor range.
Sensor ranges available are 1M, 2M, 3M, 4M, 5M, 6M. The ON/OFF output can be used to drive a relay
(through a npn transistor), if required.
Each distance calculation takes about 75 mS. Thus, if this sensor is used as an object counter for a
conveyer-belt, conservatively, the conveyer belt should not move faster than about 5 objects per second
approx. for proper counting. Also, the objects on the conveyer belt should be placed far enough from each
other so that only one object is detected at a time.
These sensors are also useful in security/safety applications to detect the presence of intruders or unwanted
objects. If an intruder or unwanted object comes within the sensing range of the transducer, an audio/visual
indication can be provided.
The circuit shown below is for single sensor applications. However, multi-sensor operation is
possible with the use of external diodes. The multiple sensor ON/OFF outputs can be ORed through diodes
(such as 1N5819) to provide intruder or unwanted object detection, for more than one sensor, if required.

Recommended circuit diagram:
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Multi-Sensor Operation:
Multi-sensor operation is possible in some sensor applications through daisy-chaining as shown below.
Please note that multi-sensor operation is possible only for the possible combinations shown in Table I. The
master controller sends a TRG signal to the first sensor. The TRG signal should be about 1 mS width TTL
type for pulse-width type signal. The TRG signal should be 833 uS TTL for serial (TTL) type signal. Please
note that multi-sensor triggered operation is shown in table I for PW & serial (TTL) type signals only. The
BAUD rate is fixed at 1200 BAUD, 8-bit, no-parity, 2-stop bits. The 833 uS TRG signal is equivalent to a
1200 BAUD serial data byte of 01H (00000001B or 0x01 in C-language). The master controller can thus
generate this signal as a 1200 BAUD serial data byte of 01H or simply generate a 833 uS pulse. The signal
levels should be TTL in case of TTL compatible pulse-width type signal. The signal levels should be TTL
compatible in case of TTL type serial signal. The signal levels should be RS232C compatible in case of
RS232C type serial signal. This is described in detail in the waveforms shown in the following pages.
The TX output of each sensor has a internal diode which provides ORing logic required in multi-sensor
applications. Because of this, TX outputs can be directly connected together to provide multi-sensor
operation.

MULTI-SENSOR CIRCUIT CONNECTIONS:
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Serial (RS232C) type signal:
Serial data transmission is provided at 1200 BAUD, 8 data-bits, no-parity, 2 stop-bits.
For continuous operation, no trigger input is required and the sensor will output serial data every 75 mS. In
the case of triggered sensor operation, external device has to provide the necessary trigger signal. The trigger
signal width should be 833 uS (01H data @ 1200 BAUD) and the voltage should comply with RS232C
signal levels as shown in the fig. below.
The sensor will output one distance reading for every trigger input received. This is useful in
applications where slower sensor application is acceptable and where the external device is in control of the
sensor operation. The slower operation also reduces power consumption and is useful in battery operated
systems.
The Serial (RS232C) type signal of the TX output does not allow ORing of these TX outputs for
multi-sensor operation. Pull-up resistance of 10k is not required to be connected on this TX output at the
master controller side. This type of sensor can be easily connected to personal computer and the distance can
be read with the “terminal program” of the computer.
It is recommended that the RS232C cable length between the sensor and the master-controller be less
than 20 meters for proper operation of the circuit.

Triggered serial (RS232C) type operation:
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Serial (TTL) type signal:
Serial data transmission is provided at 1200 BAUD, 8 data-bits, no-parity, 2 stop-bits.
For continuous operation, no trigger input is required and the sensor will output serial data every 75 mS. In
the case of triggered sensor operation, external device has to provide the necessary trigger signal. The trigger
signal width should be 833 uS (01H data @ 1200 BAUD) and the voltage should comply with TTL signal
levels as shown in the fig. below.
The sensor will output one distance reading for every trigger input received. This is useful in
applications where slower sensor application is acceptable and where the external device is in control of the
sensor operation. The slower operation also reduces power consumption and is useful in battery operated
systems.
The internal diode present in each TX output enables ORing of these TX outputs for multi-sensor
operation. Pull-up resistance of 10k is recommended to be connected on this ORed TX output at the master
controller side. This type of sensor can be easily connected to a microprocessor system and the distance can
be read serially though the controller.
It is recommended that the cable length between the sensor and the master-controller be less than 10
meters for proper operation of the circuit.

Triggered serial (TTL) type operation:
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Pulse-width (TTL) type signal:
Pulse-width type output is available in triggered/continuous type sensors. The
pulse width is directly proportional to the distance and 1uS represents 1mm (or 1mS represents 1 meter).
For continuous operation, no trigger input is required and the sensor will output pulse-width every 75 mS.
In the case of triggered sensor operation, external device has to provide the necessary trigger signal. The
trigger signal width should be 1 mS approx. and the voltage should comply with TTL signal levels as shown
in the fig. below.
The sensor will output one distance reading for every trigger input received. This is useful in
applications where slower sensor application is acceptable and where the external device is in control of the
sensor operation. The slower operation also reduces power consumption and is useful in battery operated
systems.
The internal diode present in each TX output enables ORing of these TX outputs for multi-sensor
operation. Pull-up resistance of 10k is recommended to be connected on this ORed TX output at the master
controller side. This type of sensor can be easily connected to a microprocessor system and the distance can
be calculated though the controller.
It is recommended that the cable length between the sensor and the master-controller be less than 10
meters for proper operation of the circuit.

Triggered pulse-width (TTL) type operation:
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AG123-ABCD4567EZZ Sensor Module (with cable output):

A
B
C
D
E
F
G
H
I
J
K

Dimensions
29 mm
20 mm
18 mm
19 mm PVC Pipe Threading
1 mm
35 mm
25 mm
Shielded cable**
18 mm**
9 mm
19.5 mm

Values are nominal

** Extra Cable Extension (encapsulation) of 25 mm max. may be present
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APPROX. SENSE AREA

Narrow Beam Sensor:
Grid lines = 0.1 M x 0.1 M
Distance = 1 M (or 2 M or 3 M or 4M or 5M or 6M)

Wide Beam Sensor:
Grid lines = 0.2 M x 0.2 M
Distance = 1 M (or 2 M or 3 M or 4M or 5M or 6M)
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Sensor Output V/S Distance:

Circuit Diagram:

Note: Sensor output is 0.2 meters minimum and hence the shaded region is not
available. Distances below 0.2 meters is given as 0.2 meters hence output will
show 5.07 (or 4.8) mA for all distances from 0 meters to 0.2 meters.
The users are advised to preferably avoid using the region from 0.0M to 0.2M.
The sensor outputs 4 mA for out-of-range or measurement-error detection. Users can make
use of this signal for their specific applications. The controller provided by us, uses this signal
output of 4 mA to provide “SAFE” operation. See controller datasheet for more details.
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Ordering Code:
The sensor ordering code is as per fig. given below. Please refer to table I on page 2 of this datasheet to see
what are the valid options possible in a sensor. The user is cautioned to only specify the options that are
really necessary, because multiple options increase the sensor cost. For example, in table I, sensor at sr. no.1
will have a lower cost as compared to the sensor at sr. no. 2 and so on.

,
To understand the sensor ordering code more clearly, please refer to the following examples
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APPLICATION SPECIFICINFORMATION
1.

Maximum tank depth (e.g. 2 meters, 3 meters etc.):

-----------

2.

Minimum tank depth (e.g. 0.5 meters from top or fully-topped):

-----------

3.

Tank diameter (or L x W if rectangular):

-----------

4.

Type of Liquid (water, oil etc.):

-----------

5.

Maximum liquid temperature (e.g. 55 deg C etc.):

-----------

6.

Minimum liquid temperature (e.g. 5 deg C etc.):

-----------

7.

Sensor mounting position (e.g. tank-top-center,
tank-top-1M-from-side-wall etc.):

8.

-----------

Sensor cable length required (e.g. 1M, 5M etc,
only possible for quantity of 100 nos. or more):

-----------

9.

Extension Cable Length if required (e.g. 5M, 10M etc.):

-----------

10.

Sensor output (pulse, on/off, serial TTL, RS232C, 4-20mA, etc.):

-----------

11.

Mounting Accessories required (short bracket, long bracket,
check-nut, rubber-washer etc.):

12.

Number of sensors (Maximum of 5) –
only available for non-level applications

13.

-----------

Power supply (110Vac, 230Vac, 12 Vdc, 24Vdc etc.):

---------------------

The sensor works on 12Vdc power. So, an SMPS can be provided
with the sensor, if required. If our controller is also purchased, then
it has built-in power supply and hence SMPS will not be required.
Please specify if you require ac-mains-cable, and of what length:
14.

Sensor operation (continuous or triggered):

-----------

15.

Any other requirements not specified above:

-----------
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IMPORTANT NOTICE
AG Electronics reserves the right to make corrections, enhancements, improvements and other changes to its products and to discontinue any
product or service as per prevailing circumstances. Buyers should obtain the latest relevant information before placing orders and should verify that
such information is current and complete. All AG Electronics products are sold subject to its terms and conditions of sale supplied at the time of
order acknowledgment
AG Electronics warrants performance of its products to the specifications applicable at the time of sale, in accordance with the terms and conditions
of sale of its products. Testing and other quality control techniques are used to the extent AG Electronics deems necessary to support this warranty.
Except where mandated by application needs, testing of all parameters of each component is not necessarily performed.
AG Electronics assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using AG Electronics products. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.
AG Electronics does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work
right, or
other intellectual property right relating to any combination, machine, or process in which AG Electronics products or services are used.
Informationpublished by AG Electronics regarding third-party products or services does not constitute a license to use such products or servicesa
warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the third
party, or a license from AG Electronics under the intellectual property of AG Electronics.
Reproduction of significant portions of AG Electronics information in the data books or data sheets is permissible only if reproduction is without
alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. AG Electronics is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.
Resale of AG Electronics products or services with statements different from or beyond the parameters stated by AG Electronics for that product or
service voids all express and any implied warranties for the associated AG Electronics products or services and is an unfair and deceptive business
practice. AG Electronics is not responsible or liable for any such statements.
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements concerning its
products, and any use of AG Electronics products in its applications, notwithstanding any applications-related information or support that may be
provided by AG Electronics. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause harm and
take appropriate remedial actions. Buyer will fully indemnify AG Electronics and its representatives against any damages arising out of the use of
any AG Electronics components in safety-critical applications.
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NOTES

