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Design

SPECTRO Series
SPECTRO-T-3-200-NIR/NIR

- Identification of different types of plastic
- 3x6 NIR light sources with the wavelengths 1300 nm,

1550 nm and 1650 nm are detected via a receiver in
sequential pulse operation

- Working distance (object distance): typ. 30 mm ... 500 mm
- Half-width of the measuring spot diameter:

typ. 60 mm at working distance 200 mm
- 2x IR long-pass filter (both on the transmitter and

on the receiver side)
- Up to 31 states (vectors) can be stored

(max. 48 vectors in group mode)
- Insensitive to ambient light due to optical filter
- Switching frequency typ. 60 kHz
- TEACHING via PC or external input
- Averaging can be switched on (from 1 to over 32000 values)
- Various evaluation algorithms can be activated
- „FIRST HIT“ or “BEST HIT“ mode
- 1 digital input (0V/+24V)
- 5 digital outputs (0V/+24V)
- Switching status display via 5 yellow LEDs
- Windows® PC software for parameterizing the sensor, scope function
- RS232 interface (USB or Ethernet converter or ProfiNet adapter optional)
- Temperature compensation for ambient temperatures from 10°C to 45°C
- Factory calibration and on-site calibration possible

Product name:

SPECTRO-T-3-200-NIR/NIR
(incl. Windows® PC software SPECTRO-T-3-Scope)

8-pole fem. connector
Binder Series 712
(Connection to PLC)

Connecting cable:
cab-las8/SPS

LED display:
Switching state
indication by
means of
5 yellow LEDs

4-pole fem. connector
Binder Series 707
(RS232 interface)

Connecting cable:
cab-las4/PC,
cab-4/USB,
cab-4/ETH or
cab-4-PNET

Mounting possibilities,
partly threaded M5

NIR/NIR:
The transmitter and receiver are in the NIR
range. This type of sensor therefore is
suitable for detecting and distinguishing
plastic objects in reflected light mode, for
example.

Sturdy aluminum
housing, anodized
in black

Mounting possibilities

Transmitting optics:
3x6 NIR transmitting light
sources with three
different wavelengths
(1300 nm, 1550 nm and
 1650 nm)

Receiving optics: broadband NIR detector
(900 nm ... 1700 nm)
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Dimensions

All dimensions in mm
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Connector Assignment

Connection to PC:
4-pole fem. connector Binder Series 707

Pin: Assignment:
1 +24VDC (+Ub, OUT)
2 GND (0V)
3 RxD
4 TxD

Connection via RS232 interface at the PC:
Connecting cable:
cab-las4/PC-(length)
cab-las4/PC-w-(length) (angle type 90°)
(standard length 2m)

alternative:
Connection via USB interface at the PC:
USB converter (incl. driver software):
cab-4/USB-(length)
cab-4/USB-w-(length) (angle type 90°)
(standard length 2m)

alternative:
Connection to local network via Ethernet bus:
Ethernet converter (incl. software „SensorFinder“):
cab-4/ETH-500
(standard length 0.5m)

alternative:
Connection to PROFINET network via
PROFINET adapter:
cab-4-PNET-500
(standard length 0.5m)

Optional: External CAT5 cable,  e.g.
cab-eth/M12D-RJ45-flx-(length)
(available in 2m, 5m, 10m, 20m)

cab-4/ETH-500
(length 0.5m, outer jacket: PUR)
4-pole M12 fem. conn. (D-coded) for connection of an
external CAT5 cable, e.g. cab-eth/M12D-RJ45-flx-(length)

cab-4-PNET-500
(length 0.5m, outer jacket: PUR)
4-pole M12 fem. conn. (D-coded)
for connection of an external
CAT5 cable, e.g.
cab-eth/M12D-RJ45-flx-(length)

cab-las4/PC-...
(max. length 10m, outer jacket: PUR) or
cab-las4/PC-w-... (no picture)
(max. length 5m,
 outer jacket: PUR)

cab-4/USB-... or
cab-4/USB-w-... (no picture)
(each max. length 5m,
 outer jacket: PUR)

cab-las8/SPS-...
(max. length 25m,
 outer jacket: PUR)

cab-las8/SPS-w-...
(max. length 25m,
 outer jacket: PUR)

Connection to PLC:
8-pole fem. connector Binder Series 712

Pin: Color: Assignment:
1 white GND (0V)
2 brown +24VDC (±10%)
3 green IN0
4 yellow OUT0 (Digital 0: Type 0 … 1V, Digital 1: Type +Ub - 10%)
5 grey OUT1 (Digital 0: Type 0 … 1V, Digital 1: Type +Ub - 10%)
6 pink or black OUT2 (Digital 0: Type 0 … 1V, Digital 1: Type +Ub - 10%)
7 blue OUT3 (Digital 0: Type 0 … 1V, Digital 1: Type +Ub - 10%)
8 red OUT4 (Digital 0: Type 0 … 1V, Digital 1: Type +Ub - 10%)

Connecting cable:
cab-las8/SPS-(length) or
cab-las8/SPS-w-(length) (angle type, 90°)
(standard length 2m)
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Visualization

Visualization of the NIR code:

The NIR code is visualised by way of 5 yellow LEDs at the housing of the SPECTRO-T-3-...-NIR/NIR sensor.
At the same time in the binary mode (OUT BINARY) the NIR code indicated on the LED display is output as 5-bit binary information at
the digital outputs OUT0 to OUT4 of the 8-pin SPECTRO-T-3/PLC socket.

The SPECTRO-T-3-...-NIR/NIR sensor is able to process a maximum of 31 surfaces = vectors (NIR code 0 ... 30) in accordance with
the corresponding rows in the TEACH TABLE. An "error" respectively a "not detected surface" is displayed by the lighting of all LED
(OUT0 ... OUT4 digital outputs are set to HIGH-level).

In the DIRECT mode (OUT DIRECT HI or OUT DIRECT LO) the maximum number of vectors to be taught is 5 (no. 0, 1, 2, 3, 4).
If DIRECT HI is activated, the specially digital output is set to HI, while the other 4 are set to LO. If the current color does not
correspond with any of the teach-in colors, all digital outputs are set to LOW (no LED is lighting).

If DIRECT LO is activated, the specially digital output is set to LO, while the other 4 are set to HI. If the current color does not
correspond with any of the teach-in colors, all digital outputs are set to HIGH (all LED are lighting).

Measuring Principle

Measuring principle of the sensors of SPECTRO-3-T Series:

The SPECTRO-T-3 sensors were developed to identify different types of plastic. For this purpose, the sensor has 3 light sources with
different wavelength ranges, which are switched on one after the other. The receiver is a broadband photodiode which records the
individual wavelengths in analog form. The recorded analog values are used to calculate 3 spatial coordinates, which represent a
vector in space and uniquely identify the surface.

The SPECTRO-T-3 sensor can be taught up to 31 surfaces (vectors) that are provided directly at the outputs, and up to 48 vectors that
are output by means of grouping. For each of these taught vectors it is possible to set tolerances. Evaluation of the taught vectors is
performed either with the „FIRST HIT“ or with the „BEST HIT“ mode. With „FIRST HIT“ the first hit in the teach table is output, and with
„BEST HIT“ the best hit in the teach table is output. Raw data are represented with 12 bit resolution.

Vector detection either operates continuously or is started through an external PLC trigger signal. The respective detected vector either
is provided as a binary code at the 5 digital outputs or can be sent directly to the outputs, if only up to 5 vectors are to be detected. At
the same time the detected vector is visualised by means of 5 LEDs at the housing of the SPECTRO-T-3.

The sensor can be taught up to 31 vectors (max. 48 vectors in group mode) via the external input IN0. For this purpose, the
corresponding evaluation mode must be set via software.

Signal acquisition with the SPECTRO-T-3 is very flexible. The stepless adjustment option of the integrated light sources as well as a
selectable gain of the receiver signal and an INTEGRAL function allow the sensor to be adjusted to almost any surface.

Parameters and measurement values can be exchanged between a PC and the SPECTRO-T-3 sensor through the serial RS232
interface. All the parameters can be saved to the non-volatile EEPROM of the SPECTRO-T-3 sensor through this serial RS232
interface. When parameterisation is finished, the sensor continues to operate with the current parameters in STAND-ALONE mode
without a PC.

Possible firmware updates can be easily performed through the RS232 interface, even with the sensor system in installed condition.

The measuring sensors of SPECTRO-T-3 series are factory calibrated. When establishing the connection, the date of the next
calibration is displayed in the status window in the CONNECT tab. With the help of the UCAL function, the user can calibrate
independently using the calibration cards available from the sensor supplier under the CALIB menu item.
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LED Display

LED display:

0

3

6

9

12

15

18

21

24

27

30

1 2

4

7

10

13

16

19

22

25

28

5

8

11

14

17

20

23

26

29

Error or
„not detected“

The NIR code is visualized by means of 5 yellow LEDs at
the housing of the SPECTRO-T-3-...-NIR/NIR sensor.

In BINARY mode, the NIR code indicated at the LED
display is output as 5-bit binary information at the digital
outputs OUT0 to OUT4 of the 8-pin PLC connector.

In the DIRECT mode the maximum number of surfaces
(vectors) to be taught is 5, these can be directly output at
the 5 digital outputs.

The respective detected NIR code is displayed by means
of the 5 yellow LEDs at the SPECTRO-T-3-...-NIR/NIR
sensor housing..

OUT4 OUT3 OUT2 OUT1 OUT0

16      8     4     2   1
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Parameterization

The SPECTRO-T-3-...-NIR/NIR sensor is parameterized under Windows® using the SPECTRO-T-3-Scope software.
The user interface facilitates the teach-in process on the sensor and also supports the operator in adjusting and commissioning the
sensor.  Additionally, the software features a data recorder functionwhich allows the automatic recording and storage of data on the
hard disk of the PC.

Parameters and measured values can be exchanged between the PC and sensor via RS232 or Ethernet (using an Ethernet
converter). All parameters can be stored in the sensor's non-volatile EEPROM via the interface.
Sensor parameters such as the following can be set via the PARA1 tab:

- POWER 1 ... POWER 3: Transmitter power of the 3 NIR transmitter light sources
- GAIN: Gain of the receiver (16 steps available: AMP1 ... AMP16)
- AVERAGE: Number of samples (measured values, 1 ... 32768) over which the raw signal measured at the

 receiver is averaged
- INTEGRAL: Number of sampled values (measured values) over which the raw signal measured at the receiver

is summed up. The integral function allows even extremely weak signals to be reliably recognized
- CTRL SPACE: Calculation of spatial coordinates (vectors in space) from the analog values X, Y, Z
- DIGITAL OUTMODE: Control of the 5 digital outputs (OUT0 bis OUT4)
- SHAPE MODE: Selection of the display of the spatial coordinates N*i*r* as a block, cylinder, or sphere in space
- EVALUATION MODE: Selection of the evaluation mode (FIRST HIT, BEST HIT)
- TRIGGER: Setting the trigger mode (CONT, EXT1 or EXT2)
- EXTEACH: In all evaluation modes, it is possible to teach in a surface (vector) externally via input IN0 or via PC
- INTLIM: Setting an intensity limit (minimum intensity required for evaluation)
- MAXVEC-No.: Number of vectors to be controlled

Tab PARA2 Vector groups and HOLD settings
Tab REC Data recorder to save the data acquired and calculated by the sensor with a time stamp.
Tab CALIB Selection of calibration operation mode (FCAL = factory calibration, UCAL = user calibration, or OFF)
Tab GEN Display of the current temperature value in the housing; manual selection of row color specifications
Tab TEACH Teach table for teaching the vectors
Tab SCOPE Simulates an oscilloscope

Windows® user interface:
(The current software version is available for download on our website.)
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DOCAL Software

The software was developed
for calibrating sensors of the
SPECTRO-T-3 Series. Here,
calibration takes place with a
calibration wizard, which
guides the user step by step
through the calibration
process via the
corresponding instruction
windows.

The calibration can optionally
be done with NIR plates
whose N*i*r* values are
available in a file. During the
calibration you will be asked
to load this file. Then a NIR
plate is placed in front of the
sensor. The corresponding
N*i*r* values are then loaded
from the file by entering the
corresponding serial
number.

Firmware update by means of the software „Firmware Loader“:

The software „Firmware Loader“ allows the user to perform an
automatic firmware update. The update will be carried out
through the RS232 interface.

An initialisation file (xxx.ini) and a firmware file (xxx.elf.S) are
required for performing a firmware update. These files can be
obtained from your supplier. In some cases an additional
firmware file for the program memory (xxx.elf.p.S) is also needed,
and this file will be automatically provided together with the other
two files.

Firmware Update
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Diagrams: Determination of INTnir sensitivity in x-direction
SPECTRO-T-3-200-NIR/NIR

Diagrams

Object distance: 65 mm
Half-width for INTnir in x-direction: 45 mm
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Diagrams: Determination of INTnir sensitivity in x-direction
SPECTRO-T-3-200-NIR/NIR

Diagrams

Object distance: 100 mm
Half-width for INTnir in x-direction: 45 mm
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Diagrams: Determination of INTnir sensitivity in x-direction
SPECTRO-T-3-200-NIR/NIR

Diagrams

Object distance: 130 mm
Half-width for INTnir in x-direction: 55 mm
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Diagrams: Determination of INTnir sensitivity in x-direction
SPECTRO-T-3-200-NIR/NIR

Diagrams

Object distance: 160 mm
Half-width for INTnir in x-direction: 60 mm
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Diagrams: Determination of INTnir sensitivity in x-direction
SPECTRO-T-3-200-NIR/NIR

Diagrams

Object distance: 205 mm
Half-width for INTnir in x-direction: 60 mm
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Diagrams: Determination of INTnir sensitivity in y-direction
SPECTRO-T-3-200-NIR/NIR

Diagrams

Object distance: 65 mm
Half-width for INTnir in y-direction: 45 mm
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Diagrams: Determination of INTnir sensitivity in y-direction
SPECTRO-T-3-200-NIR/NIR

Diagrams

Object distance: 100 mm
Half-width for INTnir in y-direction: 45 mm
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Diagrams: Determination of INTnir sensitivity in y-direction
SPECTRO-T-3-200-NIR/NIR

Diagrams

Object distance: 130 mm
Half-width for INTnir in y-direction: 55 mm
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Diagrams: Determination of INTnir sensitivity in y-direction
SPECTRO-T-3-200-NIR/NIR

Diagrams

Object distance: 160 mm
Half-width for INTnir in y-direction: 60 mm
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Diagrams: Determination of INTnir sensitivity in y-direction
SPECTRO-T-3-200-NIR/NIR

Diagrams

Object distance: 205 mm
Half-width for INTnir in y-direction: 60 mm
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Diagrams: Determination of the INTnir sensitivity as a function of distance x
SPECTRO-T-3-200-NIR/NIR

Diagrams

AMP10 INT1
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Diagrams: Determination of the INTnir sensitivity as a fuction of distance x
SPECTRO-T-3-200-NIR/NIR

Diagrams

AMP10 INT2
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Diagrams: Determination of the INTnir sensitivity as a function of distance x
SPECTRO-T-3-200-NIR/NIR

Diagrams

AMP1 INT1
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Diagrams: Determination of the INTnir sensitivity as a function of distance x
SPECTRO-T-3-200-NIR/NIR

Diagrams

AMP2 INT1


