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(*)

contrast sensors

-Packaging and labeling machinery
-Beverage/Food/cosmetic/   
 Pharmaceutical industries
-Printing machinery

aPPLICaTIonS

TL46
High performance contrast sensor for colored registration mark detection

•	 Wide-spectrum rgB or white leD emission

•	 3 different models: basic, standard and enhanced

•	 Automatic, manual and dynamic settings

•	 15, 20 or 30 kHz switching frequencies

•	 nPn/PnP and analog outputs

•	 Standard mounting, m12 connector rotatable to 5 positions

TL46

contrast sensor

9 ±3 mm
18 mm (Lens no.18 glass)
22 mm (Lens no.22 glass)
28 mm (Lens no.28 glass)
40 mm (Lens no.40 glass)

Switching frequency
15 khz
20 khz
30 khz

light emission
rgb Led

white Led

Setting
 push buttons

trimmer

Power supply
Vdc 10…30 V
Vac
Vac/dc

output

PnP •
nPn •
nPn/PnP •
relay
other 0…5 V analog output

connection
cable
connector •
pig-tail

Approximate dimensions (mm) 31x81x58
Housing material aluminium 
mechanical protection IP67

    (*) ATex II 3Dg
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TeChnICAL DATA
Power supply 10 … 30 Vdc (limit values)

ripple 2 Vpp max.

consumption (output current excluded)

40 ma max. at 24 Vdc (mod. TL46-a)
50 ma max. at 24 Vdc (mod. TL46-W)

85 ma max. at 24 Vdc 24 Vdc with bargraph on in threshold adjustment mode,                                                                               
55 ma max at 24 Vdc with bargraph off in normal functioning mode (mod. TL46-WL)

35 ma max. at 24 Vdc (mod. TL46-WLf)

light emission
white Led 400-700 nm (mod. TL46-a-4xx)

red Led 630 nm (mod. TL46-a-6xx)
blu Led 465nm/green Led 520 nm/red Led 630 nm (mod. TL46-W/WL/WLf) 

Setting 
SeT push-buttons (mod. TL46-W/WL/WLf)

 sensivity trimmer (mod. TL46-a)

operating mode

darK/LIghT selection by switch (mod. TL46-a)
automatic darK/LIghT selection (mod. TL46-W/WL)

automatic darK/LIghT selection in the target/background detection, selectable via wire in the dynamic 
detection (mod. TL46-WLf)

Indicators
yellow ouTPuT Led

green ready Led, 4-digit display/deLay Led/KeyLoCK Led (mod. TL46-WLf)
orange arroWS (mod. TL46-a), deLay Led and KeyLoCK Led 5-segment bargraph (mod. TL46-WL)

output PnP or nPn; PnP/nPn (mod. TL46-W/WL/WLf); analog output (mod. TL46-a/W/WL)

output current 100 ma max.

Saturation voltage 2 V max. 

response time 
33 µs (mod. TL46-W)

25 µs (mod. TL46-a/WL)
16 µs (mod. TL46-WLf)

Switching frequency
15 khz (mod. TL46-W)

20 khz (mod. TL46-a/WL)
30 khz (mod. TL46-WLf)

connection  M12 5-pole connector

Dielectric strength  500 Vac, 1 min between electronics and housing

Insulating resistance >20 MΩ, 500 Vdc between electronics and housing

electrical protection class 2, double insulation

mechanical protection IP67

Ambient light rejection according to en 60947-5-2

Vibrations  0,5 mm amplitude, 10 … 55 hz frequency, for every axis (en60068-2-6)

Shock resistance 11 ms (30 g) 6 shock for every axis (en60068-2-27)

minimum spot dimension  1,5 x 5 mm 

Depth of field ± 3 mm 

Housing material aluminium

lens material mirror (mod. TL46-a), PMMa (mod. TL46-W), glass (mod. TL46-WL/WLf)

operating temperature -10 … 55 °C

Storage temperature -20 … 70 °C

Weight 170 g max.
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IndICaTorS and SeTTIngS
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Bargraph

+/- push-buttons

SeT push-button

Display

mArK push-button

BKgD push-button

light/Dark Switch

orange Indicators Arrows

Sensitivity Adjustment Knob
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TL46-a
Contrast sensor

INSTRUCTION MaNUaL 

CONTROLS 
 OUT LED (yellow)
The red LED indicates the output status. 

REaDY LED (green)
During functioning, the green LED permanently ON 
indicates a normal operating condition; fast blinking 
indicates an output overload condition. 

INDICaTORS aRROWS (orange) 
The arrows show  the direction of knob rotation to adjust threshold. 

LIGhT/DaRK SWITCh 
Switch to select LIGHT/DARK operation mode. 

SENSITIVITY aDJUSTMENT KNOB 
The knob rotation change the sensors sensitivity. 
Clockwise rotation Increse sensitivity. 
Counterclockwise rotation  decrese sensitivity. 

See the “SETTING” paragraph for setup procedure indications. 

INSTaLLaTION 
The sensor can be positioned by means the two Ø3.5 mm housing’s holes 
using or threaded M5 holes with 6mm max. depth. 
Warning: the use of excessively long screws can damage the product.
The connector can be oriented at five different positions, rotating the block. 
The position chosen is guaranteed by a mechanical blocking system. 
The rotation can be carried-out even after sensor installation as the connector 
block is completely self-contained inside the housing. 

The operating distance is measured starting from the lens front face. 
The reading direction can be changed inverting the cap and lens. 
Mark detection on a reflective surface is improved adjusting the beam 
direction to 5° … 20° from surface axis. 

DIMENSIONS 

TEChNICaL DaTa 

Power supply: 10…30 VDC limit values 
Class 2 (Type 1) UL508 

Ripple: 2 Vpp max. 
Current consumption 
(output current excluded): 40 mA max. @ 24 VDC 

Output:
PNP o NPN

30 VDC max. (short-circuit protection)

Output current: 100 mA max. 
Output saturation voltage:  2 V 
Response time: 25 s
Switching frequency: 20 kHz 

Analogue output: 0 … 5 V
2.2 V on white target 90% ± 10% 

Analogue output 
impedance:

2.2 k
(short-circuit protection) 

Delay: 0 / 20 ms 
selectable via delay input 

Light-dark selection: switch 

Indicators: OUT LED (yellow) / READY LED (green)/  
INDICATORS ARROWS (orange) 

Operating temperature: -10 … 55 °C 
Storage temperature: -20 … 70 °C 
Electric shock protection: double insulation 
Operating distance: 9 mm 
Depth of field:  3 mm 
Minimum spot dimension: 1.5x5 mm 

Emission type: TL46-A-4xx: WHITE (400-700 mm) 
TL46-A-6xx: RED (630 nm) 

Ambient light rejection: according to EN 60947-5-2 

Vibrations: 0.5 mm amplitude, 10 … 55 Hz frequency, for 
each axis (EN60068-2-6) 

Shock resistance: 11 ms (30 G) 6 shock for each axis 
(EN60068-2-27) 

Housing material: aluminium 
Lens material: mirror 
Mechanical protection: IP67 
Connections: M12 5-pole connector 
Weight: 170 g. max. 

CONNECTIONS 

SETTING
SENSITIVITY aDJUSTMENT

- Select the function mode through 
light-dark switch. 

- The setting procedure is faster 
rotating the sensitivity knob quickly 
(application with high contrasts), 
otherwise rotate the knob slowly to 
detect difficult contrast. 

- Position mark in front of the sensor 
light spot and rotate the sensitivity 
adjustment knob until the OUT LED is 
ON. The orange arrows indicate the 
direction of rotation. When the sensor 
reach the maximum/minimum 
sensitivity the indicator arrows blinks. 

 During adjustment phase the READY LED (green) turns OFF.  

LIGHT mode 

Rotate the sensitivity adjustment knob 
in clockwise direction until OUT LED 

turns ON. 

DARK mode 

Rotate the sensitivity adjustment knob 
in counterclockwise direction until OUT 

LED turns ON.

Position the background in front of the sensor light spot and rotate the 
sensitivity adjustment knob until the OUT  LED is ON. 

LIGHT mode 

Rotate the sensitivity adjustment knob 
in clockwise direction until OUT LED 

turns ON. 

DARK mode 

Rotate the sensitivity adjustment knob 
in counterclockwise direction until OUT 

LED turns ON.

Rotate the knob in opposite direction for ½ the number of turns required to 
detect the background. Position mark in front of the sensor light spot to verify 
the correct commutation of the output. 
At the end of the setting fase the READY LED (green) turns ON: the sensors 
had set the new sensitivity. 

LIGHT mode 

Rotate the sensitivity adjustment knob 
in counterclockwise direction. 

DARK mode 

Rotate the sensitivity adjustment knob 
in clockwise direction..

aCCESSORY FUNCTIONS 
aNaLOGUE output
The analogue output supplies a voltage proportional to the signal received by 
the sensor. The voltage supplied is 0 ÷ 5V.  
The maximum voltage is obtained with reflective objects; on 90% white the 
voltage is equal to 2.2 V. 

DELaY SETTING
The DELAY extends to 20ms the minimum duration of the active output 
allowing the slower interfacing systems to detect shorter pulses. 

Delay activation
- Connect Delay signal (grey wire) to power supply. 

Delay deactivation
- Connect Delay signal (grey wire) to 0V or leave unconnected. 

OUTPUT OVERLOAD
The digital output overload is signalled by the rapid blinking of the READY 
LED.

The sensors are NOT safety devices, and so MUST NOT be used in the safety control of 
the machines where installed. 

DECLaRaTION OF CONFORMITY 
We DATALOGIC AUTOMATION declare under our sole responsibility that these products are conform 
to the 2004/108/CE and successive amendments. 

WaRRaNTY
DATALOGIC AUTOMATION warrants its products to be free from defects. 
DATALOGIC AUTOMATION will repair or replace, free of charge, any product found to be defective 
during the warranty period of 36 months from the manufacturing date. 
This warranty does not cover damage or liability deriving from the improper application of DATALOGIC 
AUTOMATION products. 

DaTaLOGIC aUTOMaTION 
Via Lavino 265 - 40050 Monte S.Pietro - Bologna – Italy 
Tel: +39 051 6765611 - Fax: +39 051 6759324 
www.automation.datalogic.com  e-mail:info.automation.it@datalogic.com

DATALOGIC AUTOMATION per l'ambiente: 100% carta riciclata. 
DATALOGIC AUTOMATION si riserva il diritto di apportare modifiche e/o miglioramenti senza preavviso.

© 2012-2013 Datalogic Automation - ALL RIGHTS RESERVED - Protected to the fullest extent under U.S. and 
international laws. • Copying, or altering of this document is prohibited without express written consent from 
Datalogic Automation. Datalogic and the Datalogic logo are registered  trademarks of Datalogic S.p.A. in many 
countries, including the U.S.A. and the E.U. 
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TL46-a
Contrast sensor

INSTRUCTION MaNUaL 

CONTROLS 
 OUT LED (yellow)
The red LED indicates the output status. 

REaDY LED (green)
During functioning, the green LED permanently ON 
indicates a normal operating condition; fast blinking 
indicates an output overload condition. 

INDICaTORS aRROWS (orange) 
The arrows show  the direction of knob rotation to adjust threshold. 

LIGhT/DaRK SWITCh 
Switch to select LIGHT/DARK operation mode. 

SENSITIVITY aDJUSTMENT KNOB 
The knob rotation change the sensors sensitivity. 
Clockwise rotation Increse sensitivity. 
Counterclockwise rotation  decrese sensitivity. 

See the “SETTING” paragraph for setup procedure indications. 

INSTaLLaTION 
The sensor can be positioned by means the two Ø3.5 mm housing’s holes 
using or threaded M5 holes with 6mm max. depth. 
Warning: the use of excessively long screws can damage the product.
The connector can be oriented at five different positions, rotating the block. 
The position chosen is guaranteed by a mechanical blocking system. 
The rotation can be carried-out even after sensor installation as the connector 
block is completely self-contained inside the housing. 

The operating distance is measured starting from the lens front face. 
The reading direction can be changed inverting the cap and lens. 
Mark detection on a reflective surface is improved adjusting the beam 
direction to 5° … 20° from surface axis. 

DIMENSIONS 

TEChNICaL DaTa 

Power supply: 10…30 VDC limit values 
Class 2 (Type 1) UL508 

Ripple: 2 Vpp max. 
Current consumption 
(output current excluded): 40 mA max. @ 24 VDC 

Output:
PNP o NPN

30 VDC max. (short-circuit protection)

Output current: 100 mA max. 
Output saturation voltage:  2 V 
Response time: 25 s
Switching frequency: 20 kHz 

Analogue output: 0 … 5 V
2.2 V on white target 90% ± 10% 

Analogue output 
impedance:

2.2 k
(short-circuit protection) 

Delay: 0 / 20 ms 
selectable via delay input 

Light-dark selection: switch 

Indicators: OUT LED (yellow) / READY LED (green)/  
INDICATORS ARROWS (orange) 

Operating temperature: -10 … 55 °C 
Storage temperature: -20 … 70 °C 
Electric shock protection: double insulation 
Operating distance: 9 mm 
Depth of field:  3 mm 
Minimum spot dimension: 1.5x5 mm 

Emission type: TL46-A-4xx: WHITE (400-700 mm) 
TL46-A-6xx: RED (630 nm) 

Ambient light rejection: according to EN 60947-5-2 

Vibrations: 0.5 mm amplitude, 10 … 55 Hz frequency, for 
each axis (EN60068-2-6) 

Shock resistance: 11 ms (30 G) 6 shock for each axis 
(EN60068-2-27) 

Housing material: aluminium 
Lens material: mirror 
Mechanical protection: IP67 
Connections: M12 5-pole connector 
Weight: 170 g. max. 

CONNECTIONS 

SETTING
SENSITIVITY aDJUSTMENT

- Select the function mode through 
light-dark switch. 

- The setting procedure is faster 
rotating the sensitivity knob quickly 
(application with high contrasts), 
otherwise rotate the knob slowly to 
detect difficult contrast. 

- Position mark in front of the sensor 
light spot and rotate the sensitivity 
adjustment knob until the OUT LED is 
ON. The orange arrows indicate the 
direction of rotation. When the sensor 
reach the maximum/minimum 
sensitivity the indicator arrows blinks. 

 During adjustment phase the READY LED (green) turns OFF.  

LIGHT mode 

Rotate the sensitivity adjustment knob 
in clockwise direction until OUT LED 

turns ON. 

DARK mode 

Rotate the sensitivity adjustment knob 
in counterclockwise direction until OUT 

LED turns ON.

Position the background in front of the sensor light spot and rotate the 
sensitivity adjustment knob until the OUT  LED is ON. 

LIGHT mode 

Rotate the sensitivity adjustment knob 
in clockwise direction until OUT LED 

turns ON. 

DARK mode 

Rotate the sensitivity adjustment knob 
in counterclockwise direction until OUT 

LED turns ON.

Rotate the knob in opposite direction for ½ the number of turns required to 
detect the background. Position mark in front of the sensor light spot to verify 
the correct commutation of the output. 
At the end of the setting fase the READY LED (green) turns ON: the sensors 
had set the new sensitivity. 

LIGHT mode 

Rotate the sensitivity adjustment knob 
in counterclockwise direction. 

DARK mode 

Rotate the sensitivity adjustment knob 
in clockwise direction..

aCCESSORY FUNCTIONS 
aNaLOGUE output
The analogue output supplies a voltage proportional to the signal received by 
the sensor. The voltage supplied is 0 ÷ 5V.  
The maximum voltage is obtained with reflective objects; on 90% white the 
voltage is equal to 2.2 V. 

DELaY SETTING
The DELAY extends to 20ms the minimum duration of the active output 
allowing the slower interfacing systems to detect shorter pulses. 

Delay activation
- Connect Delay signal (grey wire) to power supply. 

Delay deactivation
- Connect Delay signal (grey wire) to 0V or leave unconnected. 

OUTPUT OVERLOAD
The digital output overload is signalled by the rapid blinking of the READY 
LED.

The sensors are NOT safety devices, and so MUST NOT be used in the safety control of 
the machines where installed. 

DECLaRaTION OF CONFORMITY 
We DATALOGIC AUTOMATION declare under our sole responsibility that these products are conform 
to the 2004/108/CE and successive amendments. 

WaRRaNTY
DATALOGIC AUTOMATION warrants its products to be free from defects. 
DATALOGIC AUTOMATION will repair or replace, free of charge, any product found to be defective 
during the warranty period of 36 months from the manufacturing date. 
This warranty does not cover damage or liability deriving from the improper application of DATALOGIC 
AUTOMATION products. 

DaTaLOGIC aUTOMaTION 
Via Lavino 265 - 40050 Monte S.Pietro - Bologna – Italy 
Tel: +39 051 6765611 - Fax: +39 051 6759324 
www.automation.datalogic.com  e-mail:info.automation.it@datalogic.com

DATALOGIC AUTOMATION per l'ambiente: 100% carta riciclata. 
DATALOGIC AUTOMATION si riserva il diritto di apportare modifiche e/o miglioramenti senza preavviso.

© 2012-2013 Datalogic Automation - ALL RIGHTS RESERVED - Protected to the fullest extent under U.S. and 
international laws. • Copying, or altering of this document is prohibited without express written consent from 
Datalogic Automation. Datalogic and the Datalogic logo are registered  trademarks of Datalogic S.p.A. in many 
countries, including the U.S.A. and the E.U. 
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ConneCTIonS

          M12 CONNECTOR 
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readIng dIagraMS

Horizontal spot is present in the 
Tl46 models with final ‘-l’ suffix

Standard 9 mm lens
(1.5 x 5 mm spot on focal point)

mm

Accessory 18 mm lens
(2 x 7 mm spot on focal point)

mm

Accessory 28 mm lens
(2 x 9 mm spot on focal point)

mm

Accessory 40 mm lens
(2.5 x 11 mm spot on focal point)

mm

Accessory 22 mm lens
(2 x 8 mm spot on focal point)

mm

horIzonTaL SPoT

VerTICaL SPoT

contrast sensors

oPTIC FUnCTIon SeTTIng & InDICATorS emISSIon oUTPUT moDeL orDer no.

Contrast sensor 

Trimmer 
2 Leds

WhITe vertical spot
PnP TL46-a-415 954601070
nPn TL46-a-425 954601080

red vertical spot
PnP TL46-a-615 954601090
nPn TL46-a-625 954601100

Push-buttons 
2 Leds

r.g.b. vertical spot

PnP/nPn

TL46-W-815 954601000
r.g.b. horizontal spot TL46-W-815L 954601010

Push buttons 
4 Leds bargraph

r.g.b. vertical spot TL46-WL-815 954601020
r.g.b. horizontal spot TL46-WL-815L 954601030

Push buttons 
4 Leds display

r.g.b. vertical spot TL46-WLf-815 954601040
r.g.b. horizontal spot TL46-WLf-815L 954601050

ModeL SeLeCTIon and order InforMaTIon
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CabLeS
TyPe DeSCrIPTIon LengTh moDeL orDer no.

axial M12 Connector

5-pole, grey, P.V.C.
3 m CS-a1-03-g-03 95aCC2110
5 m CS-a1-03-g-05 95aCC2120

10 m CS-a1-03-g-10 95aCC2140

5-pole, u.L., black, P.V.C

3 m CS-a1-03-u-03 95aSe1170
5 m CS-a1-03-u-05 95aSe1180

10 m CS-a1-03-u-10 95aSe1190
15 m CS-a1-03-u-15 95aSe1200
25 m CS-a1-03-u-25 95aSe1210
50 m CS-a1-03-u-50 95a252700

HI-reS lenS9 mm PmmA 18 mm lenS9 mm

22 mm lenS 28 mm lenS 40 mm lenS

moDeL DeSCrIPTIon orDer no.
Lens no.9 glass lens with 9 mm focus 95aCC2670

Lens no.9 PMMa plastic lens with 9 mm focus 95aCC2540
Lens hi-res additional focussing glass lens with 9 mm focus (*) 95aCC1050
Lens no.18 glass lens with 18 mm focus 95aCC2680
Lens no.22 glass lens with 22 mm focus 95aCC1100
Lens no.28 glass lens with 28 mm focus 890000194
Lens no.40 glass lens with 40 mm focus 95aCC2740

aCCeSSorIeS

* focussing lens to screw between the sensor and the normal 9 mm lens 
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