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ULTRASONIC LEVEL CONTROLLER  

DISPLAY  
 

 

 
 

 

 

 

INTRODUCTION:  
The controller is a general purpose ultrasonic level controller that provides the end user the ability to control 

up to three unique devices (pumps, valves and/or alarms) through three relays, namely ï Relay1 (DPDT, 2 

form C), Relay2 (SPDT, 1 form C) and Relay3 (SPDT, 1 form C). The controller uses three push-buttons, 

SET, UP and DOWN for configuring the relay operation(s). All of the relays can be used for controlling 

valves, pumps or alarms. 

 

FEATURES: 
¶ SET, UP, DOWN push button configuration. 

¶ 16x2 Line OLED or LCD display (as per user requirements) 

¶ Pump simplex, duplex and triplex option. 

¶ Integrated timer for pump / valve delay and pump alternation. 

¶ Ultrasonic Level sensors available in a 1m, 2m, 3m, 4m, 5m or 6m maximum range. 

¶ 4-20 mA loop sensor output for indicating level. 

¶ 110Vac or 230Vac or 24Vdc or 12Vdc  powered (as per user requirements) 
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SPECIFICATIONS:  
 

Range:    Ultrasonic level sensors available in 1M, 2M, 3M, 4M, 5M or 6M maximum range. 

(20 cm to 1m), (20 cm to 2m), (20 cm to 3m), (20 cm to 4m), (30 cm to 5m) or (30 

cm to 6m) 

 

Repeatability:   2 % or less 

 

Loop Output:   4-20mA from Ultrasonic level sensor (200 ohms resistance on board of controller) 

 

Dead band:   20 cm (or 30 cm).  See sensor specifications for more details. 

 

Display indication:  16x2 Line OLED/LCD display 

 

Configuration:   SET, UP and DOWN Push buttons 

 

Supply voltage:  90 265 Vac or 20 ï 28 Vdc or 10 ï 14 Vdc (as per user order) 

   (The controller shuts down automatically if voltage reduces below minimum*).  

 

Contact type:   Relay 1, DPDT 2 form C  relay 

   Relay 2 and 3, SPDT, 1 form C relay 

 

Contact rating:   

Relay1     28Vdc/2A, 250Vac/1A 

Relay2 & 3    28Vdc/4A, 250Vac/4A 

 

Contact fail safety:  Programmable / selectable 

 

Temp. comp.:   Automatic (through built in temperature sensor in ultrasonic sensor) 

 

Ambient Temp.:  0 - 60°C (max) 

 

Dimensions:  180mm x 120mm x 80mm (L x W x H) 

 

*   Display will indicate ñMAINS LOWò and ñWAITé..ò  till power is restored. The controller 

monitors itôs +VDD voltage till it enters Brown Out Reset at 2.7V. Relays de-energize and control is lost 

much earlier. 
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SAFETY PRECAUTIONS:  
 

About this Manual: PLEASE READ THE ENTIRE MANUAL PRIOR TO INSTALLING OR USING 

THIS PRODUCT. 

 

This manual includes information on the controller and the ultrasonic level sensor. 

 

Userôs Responsibility for Safety: This controller provides broad range of simple to complex operational 

features for level sensing applications. While the controller is designed to operate in a wide variety of 

applications, it is the userôs responsibility to select an appropriate controller/sensor model that is appropriate 

for the application, install it properly, perform tests of the installed system, and maintain all components. The 

failure to do so could result in property damage or serious injury. 

 

Proper Installation and Handling: Only properly trained staff should install and/or repair this product. 

Install the controller with the included accessories and never over tighten the sensor within the fitting. Always 

check for leaks prior to system start up. 

 

Wiring and Electrical: A supply voltage of 180 265 VAC (or 90-130 VAC or 20-28Vdc or 10-14Vdc) is 

used to power the controller. Electrical wiring of the controller and sensor should be performed in accordance 

with all applicable national, state, and local codes. 

 

Material Compatibility: The controller enclosure is made of MS. The transducer enclosure is made of PVC. 

Make sure that the controller/sensor, which you have selected, is chemically compatible with the application 

media. 

 

Enclosure: While the sensor/controller housing is liquid resistant, it is not designed to be operational 

when immersed. It should be mounted such that the enclosure and transducer do not come into contact with 

the application media under any conditions. The enclosure has screw-type terminal strip for wiring. 

 

Handling Static Sensitive Circuits/Devices: When handling the transmitter, the technician should follow 

these guidelines to reduce any possible electrostatic charge build up on the technicianôs body and the 

electronic part. 

1. Always touch a known good ground source before handling the part. This should be repeated while 

handling the part and more frequently after sitting down from a standing position, sliding across the 

seat or walking a distance. 

2. Avoid touching electrical terminals of the part unless making connections. 

3. DO NOT open the unit cover as there are no user alterable settings inside the enclosure. 

4. Wipe unit with a damp cloth when cleaning. 

 

Make a Fail Safe System: Design a fail safe system that accommodates the possibility of sensor and/or 

power failure. Use of redundant backup systems and alarms in addition to the primary System are strongly 

recommended. Adding a redundant high level float switch to the system is a cost effective means to prevent 

costly tank overflows. 

The controller has (3) relay channels. Normally open (NO) or normally closed (NC) operation is user selected 

based on the desired system control and fail safe logic when the ultrasonic instrument losses its return signal 

due to situations such as foam or condensation in the tank. Always design a fail safe system that 

accommodates for the possibility of functional and/or power failure to the instrument. The "normal" relay 

state is where the relay coil is de energized and the relay indicator is OFF. Therefore, if power is cut OFF to 

the controller, it will de energize the relay. Make sure that the de energized state is the safe state in your 

system design. As such, if controller power is lost, a pump will turn OFF if it is connected to the normally 

open side of the relay. 
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Flammable, Explosive or Hazardous Applications: The controller/sensor should not be used within 

classified hazardous environments. 

 

Components: The controller/sensor unit is offered as per following details. 

 

1. Controller 

2. Ultrasonic sensor (as specified by the user) 

3. Sensor Gasket 

4. Mounting Bracket 

5. Quick Start Guide 
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GETTING STARTED:  
 

The controller needs to be configured before installation. The unit features non volatile memory, so the set 

points configured before installation will not be lost when the unit is powered down. To start, all you need is 

the following information: 

1. Basic Tank Information 

1.1. Sensor Distance Value ï Maximum sensor range (1M or 2M or 3M, 4M, 5M or 6M) 

1.2. HEIGHT ï Distance from the transducer face to the bottom of the tank. 

1.3. FILL H ï Maximum fill height of the liquid from the bottom of the tank. 

2. Set Points: 

2.1. You will need the measured distance from the bottom of the tank to each set point. These values will 

all be in the same distance value (default is mm, other units as per user request can be made 

available) and will all be measured from the bottom of the tank. 

3. Power: 

3.1. Provide input power to the controller 

 

Note: The sensor distance value setting also determines the 4 to 20 mA current span. The Height setting and 

the Fill H setting then determine the mA values for each level position. 

 
 

 

 

 

Getting Around the TOP LEVEL MENU: The controller is configured by the use of three push buttons 

(UP, DOWN and SET) and a OLED/LCD display. As a lockout feature, the buttons are inactive until UP & 

DOWN push buttons are held down simultaneously for 2 seconds, and then the display will begin to scroll 

through the top level of the configuration menu. 
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TOP LEVEL MENU 

 
1. The TOP LEVEL MENU will continue to scroll through the items listed below until the SET button is 

pressed. 

2. To return to the Normal / Operational mode of controller, press SET while RUN appears in the display.  

 

 

 

 
 

 

 

TOP LEVEL MENU Descriptions 

¶ UNITS ï Allows end user to select the units for configuration and operation. At present, only mm is 

allowed. Other units such as Inches, Centimeters, Feet, Meters or Percent will be offered only under 

specific user request. 

 Press EXIT  to return to the TOP LEVEL MENU. 

 

¶ TANK ï Allows the end user to configure the operational range for the sensor/controller as well as the 

 4 20 mA output signal. 

 

¶ SENSOR DISTANCE VALUE ï Distance from the transducer face to the maximum value of distance 

that the  sensor can measure (e.g. 1000mm, 2000mm, 3000mm,  4000mm, 5000mm, 6000mm). 

o HEIGHT ï Distance from the transducer face to the bottom of the tank. 

o FILL H ï Maximum fill height of the liquid from the bottom of the tank. 

o Note: The 4 and 20 mA points are set by setting the SENSOR DISTANCE VALUE . The 4 mA point 

is at the transducer face and the 20 mA point is the SENSOR 

 



AG Electronics                                                                                        Ultrasonic Level Controller Display                                                                            

 Page 7 

 
¶ DISTANCE VALUE .  The 4 and 20 mA set points cannot be reversed. 

o Always make sure that      Sensor height  >  Height  >  Fill height    

o Press Exit to return to the TOP LEVEL MENU 
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¶ RELAY 1, RELAY 2 or RELAY 3 ï Allows end user to configure the function and operation of each 

relay. Each relay is indicated as RxON when the relay is energized. When the relay is de-energized, it is 

indicated as RxOFF. Where óxô represents 1, 2 or 3 depending on which relay is being indicated. 

   

¶ PUMP ï Pump operation allows for two separate level set points (Relay ON and Relay OFF).  Choose 

between the EMPTY or FILL operation. Both operations require setting a level for ON and another level 

for OFF 

Á EMPTY ï used to control a pump that empties a tank.  In this case, typically, Relay ON is the 

HIGH set point and Relay OFF the LOW set point. Relay will energize at the high set point 

(ON) and remain on until the level reaches the low set point (OFF). It will remain off until the 

level returns to the high set point (ON). 

 

Á FILL ï used to control a pump that fills a tank. 

 

   
     

 

¶ In this case, typically, Relay ON is the LOW set point and Relay OFF the HIGH set point. Relay will 

energize at the low set point (ON) and remain on until the level reaches the high set point (OFF) and will 

remain off until the  level returns to the low set point (ON). 

    

Á DELAY ï used as a start pump delay when the ON setting is reached. The delay  pump (in seconds) 

will delay the start of the value for this period. 

 

Á VALVE ï Valve operation allows for two separate level set points (Relay ON and Relay  OFF). 

Choose between the EMPTY or FILL operation. Both operations require setting a level for ON and 

another level for OFF 
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Á EMPTY ï used to control a valve that empties a tank. 

 

  
    

¶ In this case, typically, Relay ON is the HIGH set point and Relay OFF the LOW set point. Relay will 

energize at the high set point (ON) and remain on until the level reaches the low set point (OFF) and will 

remain off until the level returns to the high set point (ON). 

 

 

 

    FILL ï used to control a valve that fills a tank. 

   
    

¶ In this case, typically, Relay ON is the LOW set point and Relay OFF the HIGH set point. Relay will 

energize at the low set point (ON) and remain on until the level reaches the high set point (OFF) and will 

remain off until the level returns to the low set point (ON). 

Á DELAY ï used as a start valve delay when the ON setting is reached. The delay   

 value (in seconds) will delay the start of the value for this period. 

 

Á ALARM ï Alarm operation allows for a single set point (Relay ON and OFF at the same level). 

Choose between HIGH and LOW operation. Both operations will require a single set point and a 

setting for the Hysteresis (HYSTER) 
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Á HIGH ï used to control a High Level alarm. Relay will energize (ON) when the level is above the 

setting and will de energize (OFF) when the level falls below the setting plus the added distance from 

the hysteresis (HYSTER). 

 

Á LOW ï used to control a Low Level alarm. Relay will energize (ON) when the level is below the 

setting and will de energize (OFF) when the level rises above the setting  plus the added distance from 

the hysteresis (HYSTER). 

    

Á HYSTER ï Used to reduce chatter by creating a hysteresis or differential for the Alarm set point. The 

HYSTER value will adjust the OFF position of the Alarm setting by the HYSTER value. 

 

 

 

 

¶ SAFE ï Each relay can be individually configured to its own fail safe setting. Choose between ON, OFF 

or HOLD. 

o ON ï Energizes the relay when a fail safe condition occurs 

o OFF ï De energizes the relay when a fail safe condition occurs 

o HOLD ï Keeps the relay in its current state when a fail safe condition occurs 

o OUTPUT ï Sets the 4-20 mA output state when the echo is lost. The options are 4mA, 21mA and 

hold last value. 

 

¶ M PLEX ï when two or three relays are configured as pumps, they can be interïconnected to alternate 

between each cycle. 

o M PLEX is only available when 2 or more relays are set for pumps. 

o M PLEX will not appear when only 1 relay is set for a pump or when the relay functions do not match 

(e.g.: Relay 1 set for a filling pump and Relay 2 set for an emptying pump). 

o Selecting NO ALT will turn OFF the M PLEX. 

 

¶ HELP ï Provides setup information, the ability to reset the controller and a simulation mode to test the 

relay function 

o SETUP ï Will display the setting for all functions of controller 

o RESET ï Will reset the controller back to its original factory setting 

o SIM T ï SIM (Simulation) T (Test) will allow the end user to simulate changes to level to verify the 

relay settings. Using the UP and DOWN buttons will increase or decrease the level. 

o TEST P ï This is a production test feature used by the factory to confirm operation. This mode 

should only be used when supervised by a company representative. 

 

¶ RUN ï Returns the unit to normal measurement and control mode 
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CONFIGURATION:  

 
This section will take you through the key steps in the setup and configuration of the controller: 

1. Select the units for configuration. 

1.1. Determine the measurement units that will be used to configure the sensor. 

2. Measure the distance from the bottom of the tank (empty level) to the bottom of the sensor. 

2.1. Be sure to include the added height of installation fittings. 

3. Measure the distance from the bottom of the tank (empty level) to the full level of liquid. 

3.1. Take into account the dead band of the sensor. 

4. Determine how many relays you will use and what each of their functions will be. 

4.1. Example: relay will fill a tank with a pump and relay 2 will provide a high alarm. 

5. Measure the distances from the bottom of the tank (empty level) to the positions for all of the relay 

functions. 

5.1. Pump and Valve functions will typically have two set points, the level where the pump turns on and 

where it turns off or the level where the valve opens and closes. 

 

 Make sure that Sensor height > Height > Fill height    

 

How to enter the TOP LEVEL MENU 

1. Press and hold UP & DOWN push-buttons (approximately 2 seconds) until TOP MENU appears. 

2. The TOP LEVEL MENU items will rotate through display. 

3. Use SET to choose a MENU item. 

  

 

 

How to exit the TOP LEVEL MENU 

1. In TOP LEVEL MENU, press SET when RUN appears. 
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How to configure UNITS: 

1. In the TOP LEVEL MENU mode, press SET when required units are displayed. 

2. Press SET to choose between INCHES, mm (milli -meter), FEET, METERS or PERCENT. 

3. Select EXIT to return to the TOP LEVEL MENU. 

 

 NOTE:  As a default, only ómmô units are provided with the controller. Other units can be provided if 

 specific request is made by the user. 
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How to configure the Operational range of the controller/transducer: 

Before starting, take two measurements.  

1. Choose a proper sensor  (1M, 2M, 3M, 4M, 5M or 6M). 

2.  Measure the distance from the bottom of the sensor (transducer face) to the bottom of the tank. This will 

be the HEIGHT setting.    

3. Measure the distance from the bottom of the tank to the Maximum Level of Liquid (Full). This will be the 

FILL H setting.  

 

Make sure that    Sensor height > Height > Fill height 

    

1. In TOP LEVEL MENU mode, select TANK. 

2. Enter sensor distance value (1000mm or 2000mm or 3000mm or 4000mm or 5000mm or 6000mm). Press 

SET for 2 seconds and release. 

¶ Using the UP and DOWN buttons, set the HEIGHT of the tank (transducer face to the bottom of the 

tank). Press SET for 2 seconds and release. 

¶ Using the UP and DOWN buttons, set the Fill Height (FILLH) of the tank (max. level of liquid to the 

bottom of the tank). To enter the value, press and hold SET for 2 seconds and release. 

¶ Control returns to TOP LEVEL MENU. 

¶  

Note: The sensor distance value setting also determines the 4 to 20 mA current span. 

Note: To speed up the scrolling of the values on the display, hold down the SET button while holding down 

the UP or DOWN buttons. 



AG Electronics                                                                                        Ultrasonic Level Controller Display                                                                            

 Page 15 

 
 

How to set a HIGH/LOW ALARM  

Before starting, measure the distance from the bottom of the tank to the High Alarm position (ON) in the tank.  

Always make sure that      

Sensor height  >  Height  >  Fill height 

 

1. In TOP LEVEL MENU mode, select RELAY1, RELAY2 or RELAY3. (Here, RELAY3 is chosen as an 

example). 

2. Select ALARM. 

3. Using the UP and DOWN buttons, set the HIGH (ON) set point for the relay. 

4. To enter the value, press and hold SET for 2 seconds and release. Next menu appears. 

5. Using the UP and DOWN buttons, set the LOW (OFF) set point for the relay. 

6. To enter the value, press and hold SET for 2 seconds and release. Next menu appears. 

7. Using the UP and DOWN buttons, set the HYSTER  set point for the relay. 

8. To enter the value, press and hold SET for 2 seconds and release. 

a. Hysteresis is the distance (mm) away from the original ON setting where the Alarm will turn OFF. 

9. Control returns to TOP LEVEL MENU. 
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Note: The hysteresis (HYSTER) setting can be used to eliminate chattering of the relay. 

Note: To speed up the scrolling of the values on the display, hold down the SET button while holding down 

the UP or DOWN buttons. 

 

 
 

 

How to set a PUMP to FILL 

Before starting, take two measurements.  

1. Measure the distance from the bottom of the tank to the Pump ON position.  

2. Measure the distance from the bottom of the tank to the Pump OFF position. Pump ON will be physically 

lower than the Pump OFF position.   

See that  Sensor height  >  Height  >  Fill height 

 

1. In TOP LEVEL MENU mode, select RELAY1, RELAY2 or RELAY3. (Here, RELAY1 is used as an 

example). 

2. Select PUMP. 

3. Select FILL. 

4. Using the UP and DOWN buttons, set the ON set point for the relay. 
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5. To enter the value, press and hold SET for 2 seconds and release. Next menu appears. 

6. Using the UP and DOWN buttons, set the OFF set point for the relay. 

7. To enter the value, press and hold SET for 2 seconds and release. Next menu appears. 

8. Using the UP and DOWN buttons, set the DELAY time in seconds. 

a. Pump delay can be set from 0 to 6 seconds. 

9. To enter the value, press and hold SET for 2 seconds and release. 

10. Select EXIT to return to TOP LEVEL MENU. 

11.  
Note: To speed up the scrolling of the values on the display, hold down the SET button while holding down 

the UP or DOWN buttons. 

 

 

 
 

 

 

 

How to set a PUMP to EMPTY 

Before starting, take two measurements.  

1. Measure the distance from the bottom of the tank to the Pump ON position.  

2. Measure the distance from the bottom of the tank to the Pump OFF position. Pump ON will be physically 

higher than the Pump OFF position.   

See that  Sensor height  >  Height  >  Fill height 

 

1. In TOP LEVEL MENU mode, select RELAY1, RELAY2 or RELAY3. 

2. Select PUMP. 
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3. Select EMPTY. 

4. Using the UP and DOWN buttons, set the ON set point for the relay. 

5. To enter the value, press and hold SET for 2 seconds and release. Next menu appears. 

6. Using the UP and DOWN buttons, set the OFF set point for the relay. 

7. To enter the value, press and hold SET for 2 seconds and release. Next menu appears. 

8. Using the UP and DOWN buttons, set the DELAY time in seconds. 

a. Pump delay can be set from 0 to 6 seconds. 

9. To enter the value, press and hold SET for 2 seconds and release. TOP-LEVEL menu appears. 

Note: To speed up the scrolling of the values on the display, hold down the SET button while holding down 

the UP or DOWN buttons. 

 

 

 
 

 

 

 

 

 

 

How to set a VALVE to FILL  

Before starting, take two measurements.  

1. Measure the distance from the bottom of the tank to the Valve ON position.  

2. Measure the distance from the bottom of the tank to the Valve OFF position. Valve ON will be physically 

lower than the Valve OFF position.    

See that  Sensor height  >  Height  >  Fill height 
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1. In TOP LEVEL MENU mode, select RELAY1, RELAY2 or RELAY3. 

2. Select VALVE. 

3. Select FILL. 

4. Using the UP and DOWN buttons, set the ON set point for the relay. 

5. To enter the value, press and hold SET for 2 seconds and release. Next menu appears. 

6. Using the UP and DOWN buttons, set the OFF set point for the relay. 

7. To enter the value, press and hold SET for 2 seconds and release. Next menu appears. 

8. Using the UP and DOWN buttons, set the DELAY time in seconds. 

a. Valve delay can be set from 0 to 6 seconds. 

9. To enter the value, press and hold SET for 2 seconds and release. TOP-LEVEL MENU appears. 

 

 

Note: To speed up the scrolling of the values on the display, hold down the SET button while holding down 

the UP or DOWN buttons. 
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How to set a VALVE to EMPTY 

Before starting, take two measurements.  

1. Measure the distance from the bottom of the tank to the Valve ON position.  

2. Measure the distance from the bottom of the tank to the Valve OFF position. Valve ON will be physically 

higher than the Valve OFF position.   

See that  Sensor height  >  Height  >  Fill height 

 

1. In TOP LEVEL MENU mode, select RELAY1, RELAY2 or RELAY3. (Here, RELAY2 is used as an 

example). 

2. Select VALVE. 

3. Select EMPTY. 

4. Using the UP and DOWN buttons, set the ON set point for the relay. 

5. To enter the value, press and hold SET for 2 seconds and release. Next menu appears. 

6. Using the UP and DOWN buttons, set the OFF set point for the relay. 

7. To enter the value, press and hold SET for 2 seconds and release. Next menu appears. 

8. Using the UP and DOWN buttons, set the DELAY time in seconds. 

a. Valve delay can be set from 0 to 6 seconds. 

b.  

9. To enter the value, press and hold SET for 2 seconds and release. TOP-LEVEL MENU appears. 

Note: To speed up the scrolling of the values on the display, hold down the SET button while holding down 

the UP or DOWN buttons. 
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Fail Safe Relay operation 

 Fail safe relay operation is not available at present. It will be provided in future. 

 

Relay Multiplexing 

 Multipl ied relay operation is not available at present. It will be provided in future. 

 

Using controller as a COUNTER to FILL or EMPTY (For object counting): 

 

Here, ground level is used as imaginary tank bottom with following conditions   (see figure below), 

 

                                Sensor height > Height > Fill height    

 

As an example, we choose,                        Sensor height = 2000 mm  and  Height = 1900 mm. 

The sensor will have a dead-band of,       200 mm (or 300 mm).  

Thus, usable fill height is,                            [1900 ï 200 (or 300) ]  =  1700 mm  (or 1600 mm) 

 

We can thus use a span from  0000mm (ground level) to 1700 mm (or 1600 mm) for actual  use. 

Let us assume that the object on the conveyor belt has a low level slightly below 500 mm (from ground) and a 

high level slightly above 1000 mm (from ground). This is shown in figure below. Using low level of 500 mm 

and a high level of 1000 mm thus provides us a little safety margin during sensor operation. 

 

For a valid count to be detected in FILL-mode, the sensor must measure a low-level <= 500 mm and a high-

level >= 1000 mm in this exact sequence. If both conditions are not met in the correct sequence, counter will 

not increment. 

 

For a valid count to be detected in EMPTY-mode, the sensor must measure a HIGH-level >= 1000 mm and a 

LOW-level <= 500 mm in this exact sequence. If both conditions are not met in the correct sequence, counter 

will not increment. 

 

After the high-level, low-level and set-count are entered (this is explained in next section),  the órunô operation 

will show count = 0000 initially. With each valid count detection, the count is incremented by one. When the 

count reaches the set-count, relay is switched on and remains on till the next valid count is detected. Now, the 

count = 0001 and the relay is switched off, and the next count sequence has started with this count of 0001.  
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How to set a COUNTER to FILL (For object counting) 

 

1. In TOP LEVEL MENU mode, select RELAY1, RELAY2 or RELAY3. 

2. Select COUNT. 

3. Select FILL. 

4. Using the UP and DOWN buttons, set the LOW level for the relay. In the figure, 500 mm is set for 

LOW         level. 

5. To enter the value, press and hold SET for 2 seconds and release. Next menu appears. 

6. Using the UP and DOWN buttons, set the HIGH level for the relay. In the figure, 1000 mm is set for 

HIGH         level. 

7. To enter the value, press and hold SET for 2 seconds and release. Next menu appears. 

8. Using the UP and DOWN buttons, set the SET count. In the figure, count of 100 is set for SET-

COUNT.  

a. SET count can be set from 2 to 9999. 

9. To enter the value, press and hold SET for 2 seconds and release. TOP-LEVEL MENU appears. 

Note: To speed up the scrolling of the values on the display, hold down the SET button while holding down 

the UP or DOWN buttons. 

10. The counting starts when the órunô command is executed from TOP-LEVEL MENU. 
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How to set a COUNTER to EMPTY (For object counting) 

 

9. In TOP LEVEL MENU mode, select RELAY1, RELAY2 or RELAY3. 

10. Select COUNT. 

11. Select EMPTY. 

12. Using the UP and DOWN buttons, set the LOW level for the relay. In the figure, 500 mm is set for 

LOW         level. 

13. To enter the value, press and hold SET for 2 seconds and release. Next menu appears. 

14. Using the UP and DOWN buttons, set the HIGH level for the relay. In the figure, 1000 mm is set for 

HIGH         level. 

15. To enter the value, press and hold SET for 2 seconds and release. Next menu appears. 

16. Using the UP and DOWN buttons, set the SET count. In the figure, count of 100 is set for SET-

COUNT.  

a. SET count can be set from 2 to 9999. 

17. To enter the value, press and hold SET for 2 seconds and release. TOP-LEVEL MENU appears. 

Note: To speed up the scrolling of the values on the display, hold down the SET button while holding down 

the UP or DOWN buttons. 

18. The counting starts when the órunô command is executed from TOP-LEVEL MENU. 
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How to set a COUNTER to measure ñTank-fillsò or ñTank-emptiesò count (e.g. in a day): 

In this case, one of the relays is used for counting, each time a tank fills (or empties). This count, over a period 

of 24 hours will indicate the number of times a tank is filled (or emptied) in a day. Similarly, the count over a 

8 hour period will indicate per shift operation. The other two relays can be used for pumps or valves or 

alarms operation as mentioned before. 

 

1. In TOP LEVEL MENU mode, select RELAY1, RELAY2 or RELAY3. 

2. Select COUNT. 

3. Select EMPTY (or FILL as per requirement). 

4. Using the UP and DOWN buttons, set the LOW level for the relay. In the figure, 400 mm is set for LOW         

level. 

5. To enter the value, press and hold SET for 2 seconds and release. Next menu appears. 

6. Using the UP and DOWN buttons, set the HIGH level for the relay. In the figure, 1500 mm is set for 

HIGH         level. 

7. To enter the value, press and hold SET for 2 seconds and release. Next menu appears. 

8. Using the UP and DOWN buttons, set the SET count. In the figure, count of 1000 is set for SET-COUNT.  

a. SET count can be set from 2 to 9999. 

9. To enter the value, press and hold SET for 2 seconds and release. TOP-LEVEL MENU appears. 

Note: To speed up the scrolling of the values on the display, hold down the SET button while holding down 

the UP or DOWN buttons. 

10. The counting starts when the órunô command is executed from TOP-LEVEL MENU. 
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APPLICATION CONSIDERATIONS:  

 

Multiple permutations and combinations are possible with the three relays. Following are a few examples, 

 

1. It is possible to use one, two or all three relays as counters. As an example, let us consider a case where 10 

objects are to be counted with relay1, 200 objects with relay2 and 4000 objects with relay3. This is a 

specific case where, the 10 objects are to be packed in each box, 20 such boxes (total 200 objects) to be 

packed in a wooden-crate and 20 such crates are to be packed together for a transport-truck or a container. 

Each of the three relays will provide these individual operation and a simple level of automation can be 

achieved with this. 

 

2. As another example, relay1 could be used for counting, relay2 for tank-level control and relay3 as an 

alarm. 

 

3. Object counting can incorporate fault detection with the help of alarm. Alarm levels (with hysteresis) can 

be set such that if an object is improperly placed on the conveyer-belt or if the belt breaks, alarm can be 

generated. 

 

4. EEPROM back-up is provided such that at power-off (or mains_low voltage), the latest count-values (for 

relay1, 2 and 3) are saved in memory. When power is restored, the operation starts from the point where 

the previous counts existed at the time of power-off. 
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5. Do not reverse the LOW level and the HIGH level values. This will cause continuous chattering of  the 

relay(s) and improper operation. 

 

6. The sensor requires approx. 250 ms for each level detection. Thus, to detect a valid count (one high and 

one low level) we require 250 ms + 250 ms = 500 ms. Keeping a little safety margin, it is advised that the 

maximum object counting speed be kept at 1 object per second (or lesser). 

 

7. The spacing of objects on the conveyor-belt must be sufficient so that the sensor is able to distinguish 

between the high and the low levels. 

 

 

8. Choose the shortest distance sensor which meets the requirements as follows, (also see page 17),  

 

   Sensor height  >  Height  >  Fill height    

 

If a 1 meter sensor meets the requirement, there is no point in selecting a 2 meter (or higher) sensor.  The 1 

meter sensor will have a smaller sensing area (narrower beam) than a 2 meter (or  higher) sensor. The 1 meter 

sensor will allow objects to be placed closer to each other than a 2 meter (or higher) sensor. 

 

9. The surface of the object facing the sensor should be large enough so that the sensor is able to sense the 

object to be counted. It is best to use the smoothest surface of the object placed perpendicular (at 90 deg.) 

to the sensor because it reflects maximum sound waves for sensing.  

 

10. For best results, place the sensor as close to the object as possible (but outside the dead-band). 

 

ELECTRICAL  
 

Input Power and Relay Connections: The controller is powered from 180 to 265 Vac (or 90-130 Vac or 10-

14Vdc or 20-28Vdc) power. Power is applied to the AC+ and AC-  terminals. Typically, Hot is applied to 

AC+ and Neutral to AC-. The Gnd terminal should be connected to a solid earth ground to help shield the 

sensor from external EMI/RFI interference. 

 

The controller features three relays.  Relay 1 is DPDT, 2 form C  type relay with 28Vdc/2A, 

250Vac/1A Contact ratings 

 

Relay 2 and 3 are SPDT, 1 form C type relays with 

28Vdc/4A, 250Vac/4A contact ratings 

 

The example below shows Relays 1,2 & 3 wired for a typical application. Make sure to select 

a relay state that is fail safe and takes into account when power is lost to the controller. 

The switching of heavy inductive loads such as pump motors can create voltage spikes in the many thousands 

of volts. It is recommended that the power to the controller and to the coils of the isolation relays be sourced 

from mains that is not switching inductive loads. 

 

Example:     

TANK & SENSOR details:     Sensor Distance Value   3000 mm 

         Tank HEIGHT           2800 mm 

         Tank FILL HEIGHT 2600 mm 

 

 Relay 1   is chosen as a PUMP to FILL the TANK.    PUMP ON at  0500 mm 

         PUMP OFF at 2300 mm 

         PUMP DLY at 1000 (1 Secs) 
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Relay 2   is chosen as a VALVE to EMPTY the TANK.   VALVE ON at  2300 mm 

         VALVE OFF at 0500 mm 

         VALVE DLY at 1000  (1 Secs) 

 

  Relay 3   is chosen as an ALARM for fault warning.   ALARM HI at  2400 mm 

         ALARM LO at 0400 mm 

         ALARM Hyst.  0030 mm 
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Electrical Diagram:   
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INSTALLATION  

 

The controller should always be mounted perpendicular to the liquid surface and installed using the 

provided mounting gasket. Make sure that the fitting and transducer threads are not damaged or 

worn. Always hand tighten the transmitter within the fitting. Perform an installed leak test under normal 

process conditions prior to system start up.  

 

Mounting Guide 

1. Do not mount at an angle.   

2. Liquid should never enter the dead band. 

3. Side Wall:   Mount at least 3ò from the side wall. 

4. Do not mount where obstacles will intrude into sensorôs beam width. 

a. Beam Width: 10 ï 12 degrees. 

5. Do not mount in a vacuum. 

6. Avoid mounting in the center of a dome top tank. 

7. In cone bottom tank, position the sensor over the deepest part of the tank. 
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Setup: Setup will display setting for all functions of controller. Use this feature to confirm the configuration 

of the sensor. 

1. In TOP LEVEL MENU, select HELP. 

2. Select SETUP. 

3. Setup will list the following settings: 

a. Sensor_distance_value, UNITS, HEIGHT, FILL_H, RELAY1*, RELAY2*, RELAY3*. 

b. * Each relay will list the following settings: 

i. Relay Function, On Setting, Off Setting, Safe Setting and Delay 

4. Select EXIT to return to TOP LEVEL MENU. 

 

 
 

 

 

Test Parameters: This mode runs diagnostic tests that confirm operation of controller. This is a production 

test feature used by the factory to confirm operation. 

 

1. In TOP LEVEL MENU, select HELP. 

2. Select TEST P. 

3. TEST P will perform the following test: 

a. Run a LCD Check 

b. Turn ON all three relays 

c. Turn OFF all three relays. 
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4. Select EXIT to return to TOP LEVEL MENU. 

5.  

Note: This mode should only be used when supervised by a company representative. 

Reset: Reset enables the entire sensor or specific relays to be reset to factory settings. 

 

1. In TOP LEVEL MENU, select HELP. 

2. Select RESET. 

3. Select R ALL, RST 1, RST 2 or RST 3. 

a. R All ï Resets the entire controller 

b. RST R1 ï Resets only the settings associated with Relay 1 

c. RST R2 ï Resets only the settings associated with Relay 2 

d. RST R3 ï Resets only the settings associated with Relay 3 

4. Select EXIT to return to TOP LEVEL MENU. 
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Simulation (SIM T): This mode enables the end user to simulate changes in level without having the level of 

liquid move. The display will simulate level of liquid and will turn the relays ON and OFF according to how 

they were configured. Example: If Relay 1 is set as a High Alarm with an ON setting for 1000 mm and a 

Hysteresis of 0050 mm, then when the display goes above 1000, Relay 1 will energize and when the level falls 

below 0950, Relay 1 will de energize. Use this function to test the wiring and to verify the sensorôs 

configuration. 

 

Please note: Simulation mode will energize and de energize all configured relays. Any devices wired to the 

relays will become active during simulation mode. 

 

1. In TOP LEVEL MENU, select HELP. 

2. Select SIM T. 

3. The display will start at 0.0. 

a. Press and hold the UP button to begin increasing the level of liquid. 

b. Use the DOWN button to simulate the lowering of liquid in the tank. 

c. To increase speed, hold the SET button while holding the UP or DOWN keys. 

4. Test the functionality of the relays confirming their ON and OFF levels. 

5. To return to TOP LEVEL MENU, press and hold the UP & DOWN keys simultaneously for 2 secs. 

 

 
 

 

 

User Settings: 
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Fill out the chart below and keep as a record of your configuration. 

 

 

 

Tank 

 

SENSOR Distance Value =     Height =    Fill H = 

 

 

 

Relay #1 

 

Pump Valve Alarm Count   Fill Empty  

  

ON/Hi =     OFF/Lo =     DLY/Hyst/Set = 

 

 

 

Relay #2 

 

Pump Valve Alarm Count Fill Empty  

  

ON/Hi =     OFF/Lo =     DLY/Hyst/Set = 

 

 

 

Relay #3 

 

Pump Valve Alarm Count Fill Empty  

  

ON/Hi =     OFF/Lo =     DLY/Hyst/Set = 
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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 Buyersô products. Buyers are 

responsible for their products and applications using AG Electronics products. To minimize the risks 

associated with Buyersô 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. Information published by AG 

Electronics regarding third-party products or services does not constitute a license to use such products or 

services or a 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. 

 

 

Revisions: 

Rev. 

No. 

Date Remarks 

1 May 18, 2014 Controller datasheet with pumps, valves and alarms  

2 Nov 14, 2014 Counter operation added 

 


