SPECTRO-T-3 Series + NIR Triple Range Sensors

Data Sheet SPECTRO-T-3-200-NIR/NIR

SPECTRO Series

» SPECTRO-T-3-200-NIR/NIR

- ldentification 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:
Mounting possibilities

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

NIRNIR:

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.

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

Connecting cable:

[ Design ]

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

Transmitting optics:

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

~

—— Sturdy aluminum
housing, anodized
in black

cab-las4/PC,
cab-4/USB,
cab-4/ETH or e
|-' < cab-4-PNET e
2 e
2 -
100 % 3. - - 8-pole fem. connector — \sx/
reparierbar/ | 22 ) Binder Series 712 . A
reparable” | &3 LED display: (Connection to PLC) Mounting possibilities,
g Switching state partly threaded M5
85 indication by Connecting cable:
y2° means of cab-las8/SPS
‘\\ , 5 yellow LEDs
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> [ Technical Data

Type

SPECTRO-T-3-200-NIR/NIR

Voltage supply +24VDC (z

10%), reverse polarity protected, overcurrent protected

Current consumption

< 300 mA

Max. switching current

100 mA, short circuit proof

Switching state display 5 yellow LED

visualize the physical state of the outputs OUTO ... OUT4

Input digital (1x)

INO (Pin 3), digital (OV/+24V)

Outputs digital (5x) OUTO ... OUT4 (Pin 4 ... 8): d

igital (OV/+24V), npn-/pnp-able (bright-/dark-switching, can be switched)

Interface

RS232 (an external USB and ETHERNET converter as well as a ProfiNet adapter is available)

Pulse lengthening

0 ... 100 ms, adjustable via PC software

Averaging max. 32768 values, adjustable via PC software
Scan frequency typ. 10 kHz
Switching frequency typ. 60 kHz

Transmitter (light source)

3x6 NIR transmitter light sources with three different wave length ranges (1300 nm, 1550 nm, and 1650 nm)

object distance 65 mm

Measuring spot diameter object distance 100 mm

see also diagrams page 9-18:
: half-width for INTnir in x-direction as well as in y-direction: 45 mm
: half-width for INTnir in x-direction as well as in y-direction: 45 mm

(half-width) object distance 130 mm: half-width for INTnir in x-direction as well as in y-direction: 55 mm
object distance 160 mm: half-width for INTnir in x-direction as well as in y-direction: 60 mm
object distance 205 mm: half-width for INTnir in x-direction as qwell as in y-direction: 60 mm
Receiver broadband NIR detector (900 nm ... 1700 nm)

Receiver gain setting

16 steps (AMP1 ... AMP16), adjustable via PC software

Ambient light

max. 5000 Lux

Working distance
(object distance)

typ. 30 mm ... 500 mm

. non-volatile E
Memory capacity

EPROM with parameter sets for max. 31 states (vectors)
(max. 48 vectors in GROUP mode)

Housing dimensions

LxWxH approx. 105 mm x 70 mm x 31 mm (without flange connectors)

Housing material

aluminum, anodized in black

Enclosure rating

IP64

Connecting cables

RS232 interface: cab-las4/PC or cab-las4/PC-w

PLC: cab-las8/SPS or cab-las8/SPS-w

USB interface: cab-4/USB or cab-4/USB-w
Ethernet interface: cab-4/ETH
ProfiNet interface: cab-4-PNET

Type of connector

connection to PLC: 8-pole fem. connector (Binder 712)
connection to PC: 4-pole fem. connector (Binder 707)

Operating temperature range

-20°C ... +55°C

Storage temperature range

-20°C ... +85°C

EMC test acc. to

DIN EN 60947-5-2

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

Pin:  Color: Assignment:

1 white GND (0V)

2 brown +24VDC (x10%)

3 green INO

4 yellow OUTO (Digital 0: Type O ...
5 grey OUT1 (Digital 0: Type O ...
6 pink or black OUT?2 (Digital 0: Type O ...
7 blue OUT3 (Digital 0: Type O ...
8 red OUT4 (Digital 0: Type O ...

Connecting cable:

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

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-fx-(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-fx-(length)

> [ Connector Assignment ]

1V, Digital 1: Type +Ub - 10%)
1V, Digital 1: Type +Ub - 10%)
1V, Digital 1: Type +Ub - 10%)
1V, Digital 1: Type +Ub - 10%)
1V, Digital 1: Type +Ub - 10%)

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

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

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-4-PNET-500
(length 0.5m, outer jacket: PUR)
4-pole M12 fem. conn. (D-coded)
for connection of an external
CATS5 cable, e.g.
cab-eth/M12D-RJ45-fIx-(length)
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* >[ 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 INO. 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.

* [ 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 OUTO 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
(OUTO ... 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 Hl 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).
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. > | LED Display
LED display:
S 00000 ©0000 00000
The NIR code is visualized by means of 5 yellow LEDs at 0 1 2
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 00000 00000 Q0000
outputs OUTO to OUT4 of the 8-pin PLC connector. 3 4 5
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. 00000 Q0000 00000
The respective detected NIR code is displayed by means 6 7 8
of the 5 yellow LEDs at the SPECTRO-T-3-...-NIR/NIR
sensor housing..
0000 0000 0000
9 10 11
00000 Q0000 00000
/@ ;D ? %% 12 13 14
00000 00000 00000
15 16 17
OouT4 OUT3 OouT2 OuT1 OuUTO
00000 0000 00000
18 19 20
00000 00000 00000
21 22 23
00000 00000 00000
24 25 26
00000 00000 00000
27 28 29
00000 00000
30 Error or
,hot detected"
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*

Windows® user interface:

(The current software version is available for download on our website.)

> [ 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.
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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
- DIGITALOUTMODE: Control of the 5 digital outputs (OUTO 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 INO 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
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* [ Firmware Update

Firmware update by means of the software ,.,Firmware Loader:

FIRMWARE LOADER V1.1 The software ,Firmware Loader allows the user to perform an
ESTAB ISHCONNECTION automatic firmware update. The update will be carried out
T through the RS232 interface.
’- BAUDRATE 115200 vI TRY TO CONNECT l
FIRMWARE UPDATE TN : . .. . .
: An initialisation file (xxx.ini) and a firmware file (xxx.elf.S) are
| READ FIRMWAREFROMDIsK | | CLEARWINDOW, | required for performing a firmware update. These files can be
| ARM FIRMWARE LOADER ‘ | DISARM FIRMWARE LOADER ‘ obtained from your supplier. In some cases an additional
IT IS STRONGLY RECOMMENDED TO UPDATE THE FIRMWARE ACCORDING TO THE MANUAL! _« firmware file for the program memory (xxx.elf.p.S) is also needed,
SPECTRO3VAD AT May 092012 tand 1t="|“S file will be automatically provided together with the other
wo files.
CREATE EEFRO
READ EEPROM DATA FROM SENSOR ‘ | SAVE EEPROM DATA TO SENSOR ‘
EEFROM TRANSFER FILE |d:\BackupFiles\EEFROM_Backup 1131.dat
* [ DOCAL Software

The software was developed

for calibrating sensors of the
SPECTROT 3 DOCAL Scope V1.0 SPECTRO-T-3 Series. Here,
T B r e T calibration takes place with a
CRRNECT. | LPARALL| (PARAZ | TRACH | BAUR.| BOXU | T T | oamce |icspacean, cocu | T @ [HEEN - NN - R calibration wizard, which
| SELECT RECORD FLE | & 500 guides the user step by step
+| . .
through the calibration
[0 T 3 DOCAL Tost Filos tor KalbiarsssstentRocond Fade | NS 250~ .
TR process via the
ST AR O FERIED ~ | = e o corresponding instruction
remootenomil [ 200 | rraves INENM || 4 windows.
CAPTURE DATA FRAME . . .
e e The calibration can optionally
| 000 | ey i
= ADD PRINTOUT LIME1 TO RECORD FILE (OOMMENT) - be done Wlth NlR plates
a i whose N*i*r* values are
PRINTOUT LINET {Maa 20 chaspeters) i & oo available in a file. During the
[y comamEnT el calibration you will be asked
-250 . .
PRINTOUT LINES (Max 20 characters) dehn to load this file. Then a NIR
[o+-292004 1522 [ .1.00 | 500 plate is placed in front of the
5 H
[ P —— ] sensor. The corresponding
Ee 2% N*i*r* values are then loaded
| PRINT DOCUMENTATION DATA | | * from the file by entering the
=i |t + corresponding serial
I WVIEW RECORD FILE i 250 number.
-S00
mew [ ewe |||
— :E | gET i1 sTaP | Jommmmm 3 [PEctROTIVIO  Ziepide
—— — —
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* ' [ Diagrams ]

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

Object distance: 65 mm
Half-width for INTnir in x-direction: 45 mm

INThir sensitivity in x-direction
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* ' [ Diagrams ]

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

Object distance: 100 mm
Half-width for INTnir in x-direction: 45 mm

INThir sensitivity in x-direction
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* ' [ Diagrams ]

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

Object distance: 130 mm
Half-width for INTnir in x-direction: 55 mm

INThir sensitivity in x-direction
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* ' [ Diagrams ]

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

Object distance: 160 mm
Half-width for INTnir in x-direction: 60 mm

INThir sensitivity in x-direction
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* [ Diagrams ]

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

Object distance: 205 mm
Half-width for INTnir in x-direction: 60 mm

INThir sensitivity in x-direction
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* ' [ Diagrams ]

Diagrams: Determination of INTnir sensitivity in y-direction
SPECTRO-T-3-200-NIR/NIR

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

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

Object distance: 130 mm
Half-width for INTnir in y-direction: 55 mm

INThir sensitivity iny - direction
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Diagrams: Determination of INTnir sensitivity in y-direction
SPECTRO-T-3-200-NIR/NIR

Object distance: 160 mm
Half-width for INTnir in y-direction: 60 mm

INTnir sensitivity in y - direction
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Diagrams: Determination of INTnir sensitivity in y-direction
SPECTRO-T-3-200-NIR/NIR

Object distance: 205 mm
Half-width for INTnir in y-direction: 60 mm
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Data Sheet SPECTRO-T-3-200-NIR/NIR

SPECTRO-T-3 Series + NIR Triple Range Sensors
* [ Diagrams ]

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