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Safety

1 Safety

1.1 Symbols used

System operation assumes knowledge of the operating instructions.

The following symbols are used in these operating instructions:

‘ /A CAUTION ‘ Indicates a hazardous situation which, if not avoided, may result in minor or moderate injury.
’ NOTICE ‘ Indicates a situation that may result in property damage if not avoided.
> Indicates a user action.

i Indicates a tip for users.

Measur enent Indicates hardware or a software button/menu.
1.2 Warnings
‘ A CAUTION Connect the power supply according to the regulations for electrical equipment.

o Risk of injury
« Damage to or destruction of the sensor and/or the controller

’ NOTICE The supply voltage must not exceed the specified limits.

« Damage to or destruction of the sensor and/or the controller
Avoid shocks and impacts to the sensor and the controller.

« Damage to or destruction of the sensor and/or the controller
Never fold the fiber optics and do not bend them in tight radii.

« Damage to or destruction of the fiber optic cable, failure of the measuring device
Protect the ends of the optical fiber against contamination (use protective caps).

» Failure of the measuring device
Protect the cables against damage.

o Failure of the measuring device

1.3 Notes on product marking

1.3.1 CE marking

The following apply to the product:

» Directive 2014/30/EU ("EMC")
o Directive 2011/65/EU ("RoHS")

Products which carry the CE marking satisfy the requirements of the EU Directives cited and the relevant applicable
harmonized European standards (EN).

The product is designed for use in industrial and laboratory environments.

The EU Declaration of Conformity and the technical documentation are available to the responsible authorities according
to the EU Directives.

1.3.2 UKCA marking

The following apply to the product:

« S12016 No. 1091 ("EMC")
« S12012 No. 3032 (“RoHS")

Products which carry the UKCA marking satisfy the requirements of the directives cited and the relevant applicable
harmonized standards.
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Safety

The product is designed for use in industrial and laboratory environments.

The UKCA Declaration of Conformity and the technical documentation are available to the responsible authorities accord-
ing to the UKCA Directives.

1.4 Intended use

The measuring system is designed for use in industrial environments and domestic areas.
It is used for

« Thickness measurements
« Monitoring Quality and Checking Dimensions

The measuring system must only be operated within the limits specified in the technical data.

The system must be used in such a way that no persons are endangered or machines and other material goods are dam-
aged in the event of malfunction or total failure of the system.

Take additional precautions for safety and damage prevention in case of safety-related applications.

15 Proper environment
Model IMS5200-TH26, IMS5200MP-TH26 Option VAC
IP65 (front) IP40
. Sensor Lenses are excluded from protection class. Contamination of the lenses
Protection class : ! . .
causes impairment or failure of the function.
Controller P40
Storage -20 ... +70°C
Temperature range ) Sensor: +10 ... +50 °C (front);
Operation
Controller: +10 ... +50 °C
Humidity 5 ... 95% (non-condensing)
Ambient pressure Atmospheric pressure
EMC In accordance with EN 61000-6-3 / EN 61326-1 (Class B) and
EN 61 000-6-2 / EN 61326-1
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Functional principle, technical data

2 Functional principle, technical data

2.1 Short description

The interferoMETER measuring system includes:

o IMP-VIS-THxx sensor
« IMC5200 controller

The sensor is completely passive as it contains no heat sources or moving parts. This prevents heat expansion, which
makes for a highly accurate measurement process.

The controller converts the light signals received from the sensor with a spectrometer, calculates the thickness via the
integrated signal processor (CPU) and transmits the measured data via the interfaces or the analog output.

. Comwoler |
: IMC 5200 |
Synchronlzatlon, I : RS422 and
Trigger, o——— CPU I 0
Encoder | Ethernet /EtherCAT
|
|
| Analog output U / |
Spectrometer DA converter ——+—°

I
I
LED light source :
I
I

[———————————

| Measuring object

Optical fiber

Fig. 2.1 Block diagram IMS5200

2.2 Measuring principle

Polychromatic white light is generated by an LED. The light is coupled into an optical fiber. The light illuminates the meas-
ured object. The light reflected by the measuring object on the top and bottom of a layer is received by the sensor and
conducted into the controller.

The interferometric measuring principle (superposition of waves) is used. Detection of thicknesses is possible with amplifi-
cation and elimination.

Distance measurement is not possible with a sensor for thickness measurement.

i The sensor and controller form a single unit, as the linearization table of the sensor is stored in the con-
troller.

This unigue measuring principle enables high-precision measurement of measuring objects. The thickness measurement
work only for transparent measuring objects. The transmitter and receiver are arranged on one axis to prevent shadow-

ing.

2.3 Definition of terms
Working distance Optimal distance between sensor and target
Operating range Range where the target can move. Target is entirely in this range for a thickness measure-
ment.
MR Thickness measuring range; maximum thickness is less than the operating range and de-

pends on the refraction index/doping of the target material
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Functional principle, technical data

Operating range

L |
T

Thickness sensor ‘M

Fig. 2.2: Thickness sensor IMP-VIS-TH with working distance and operating range

| Target
| Measuring range thickness
MR

2.4 Operating mode

The interferoMETER measuring system enables high-precision thickness measurements of transparent layer materials.

The result of the measurement is a thickness value.

Operating range +2mm
Measuring range (thickness) 1pm ... 100 pmt
Measuring range air gap 1.5 um ... 150 um
Working range distance 26 mm

Tab. 2.1: Measuring ranges for thickness measurements
The possible resolution here is in the nanometer range.

To get started quickly, it is recommended to use saved configurations (presets) for various target surfaces and applica-
tions, see Chap. 5.6.

25 Sensor technology

The controller can be operated with up to 20 different linearization tables.

The necessary linearization tables can be stored in the controller.

2.6 Technical data IMS5200
Model IMS5200-TH26 IMS5200MP-TH26
Working distance 26 mm £2 mm
Measuring range Thickness 1pum... 100 pm™
Resolution & <1lnm
Measuring rate continuously adjustable from 100 Hz to 24 kHz
Linearity & <+100 nm
Temperature stability Sensor Linearity valid for the entire temperature range
Multi-peak measurement 1 layer 5 layers
Light source Internal white LED “
Light spot diameter 1! 55 pm
Measuring angle © +4°
Supply voltage 24 VDC £15 %
Power consumption approx. 10 W (24 V)
Signal input Sync in, trigger in, 2 x encoders (A+, A-, B+, B-, index), 3 x encoders (A+, A-, B+, B-)

[1] All data at constant ambient temperature (24 +2 °C). Measuring range with n=1.5; for air gap measurement between two glass
plates (n~1), the measuring range is 1.5 um ... 150 um. The measuring object must be within the working distance.

[2] Sampling rate 0.5 kHz, moving average over 64 values, measured on an approx. 30 um thick (SCHOTT glass D263)

[3] Maximum thickness deviation when passing through the measuring range during measurement of an approx. 30 um thick glass
(SCHOTT D263, n=1.5).

[4] Wavelength band between 480 and 760 nm

[5] In the mid of the measuring range

[6] Maximum tilt angle of the sensor at which a usable signal can be obtained on polished glass (30 um SCHOTT D263) at the center
of the operating range, accuracy decreases as the limit values are approached.
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Model

IMS5200-TH26 IMS5200MP-TH26

Digital interface

Ethernet / EtherCAT / RS422 / PROFINET M/ EtherNet/IP [7]

Analog output

4..20mA /0 ...10V (16 bit D/A converter)

Switching output

Error1-Out, Error2-Out

Digital output

sync out

Pluggable optical fiber via E2000 socket (controller); see accessories for available cables

Optical and cable lengths
. 3-pin supply terminal strip; encoder connection (15-pin, HD-sub socket, max. cable
Connection length 3 m, 30 m with external encoder supply); RS422 connection socket (9-pin, Sub-D,
Electrical | max. cable length 30 m); 3-pin output terminal strip (max. cable length 30 m); 11-pin I/O
terminal strip (max. cable length 30 m); RJ45 socket for Ethernet (out) / EtherCAT (in/out)
(max. cable length 100 m)
) Sensor Radial clamping, mounting adapter (see accessories)
Mounting - - -
Controller Free-standing, DIN rail mounting
Storage -20 ... +70 °C
Temperature range -
Operation +10 ... +50 °C
Shock (DIN EN 60068-2-27) 15 g/ 6 msin XY axis, 1000 shocks each
Vibration (DIN EN 60068-2-6) 29/20...500 Hzin XY axis, 10 cycles each
Protection class (DIN EN Sensor IP65 (front; option /VAC IP40)
60529) Controller IP40
) Sensor Stainless steel
Material - - . .
Controller Aluminum housing, passive cooling

Control and indicator elements

Multifunction button: two adjustable functions and reset to factory settings after 10 s;
web interface for setup: selectable presets, freely selectable averaging, data reduction,
setup management;

4 x color LEDs for intensity, range, status and power

[7] Optional connection via interface module (see accessories)

interferoMETER IMS5200-TH
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Delivery

3 Delivery
3.1 Unpacking, included in delivery
1 controller IMC5200
1 sensor IMP-VIS-THxX
1 accessories IMS5x00 (terminal blocks, Ethernet cables, etc.)

1 Calibration final inspection
1 Quick Manual

»  Carefully remove the components of the measuring system from the packaging and ensure that the goods are for-
warded in such a way that no damage can occur.

»  Check the delivery for completeness and shipping damage immediately after unpacking.
» If there is damage or parts are missing, immediately contact the manufacturer or supplier.

Return of packaging

Micro-Epsilon Messtechnik GmbH & Co. KG offers customers the opportunity to return the packaging of products pur-
chased from Micro-Epsilon by prior arrangement so that it can be reused or recycled.

To arrange the return of packaging, for questions about the costs and / or the exact return procedure, please contact us
directly at

info@micro-epsilon.de

3.2 Storage
Temperature range (storage): -20 ... +70°C (-4 ... +158 °F)
Humidity: 5 ... 95% (non-condensing)
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Installation

4 Installation

4.1 IMC5200 controller

The IMC5200 controller can be placed on a flat surface or mounted with a TS35 DIN rail according to DIN EN 60715, e.g.
in a control cabinet.

When mounting the controller onto a DIN rail, an electrical connection (potential equalization) is established between the
controller housing and the mounting rail.

»  Toremove the controller, push it upwards and pull it forwards.

i Position the controller so that the connections, control and display elements are not concealed.

© © © O] ©

Multifunction

124 (4.88)
120 (4.72)

Analog Out |[Encoder | | RS422 In Ether€AT Out

© ©

218 (8.58)

Dimensions in mm
(Feeds can be removed) (inches, rounded off)

Fig. 4.1. Dimensional drawing front view of the IMC5200 controller

4 \

)

~

o

o™

©o

=

o

5 F!

Al Sensor
1 cable
l=

DINrail =

fastener

Other cables:
) _ ~ less space
\ ®
N\ N\
76.2 (3.00) appr. 75 (2.95) : I
Dimensions in mm
81.2 (3.20) (inches, rounded off)

Fig. 4.2: Dimensional drawing side view of the IMC5200 controller
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4.2 Operating elements IMC5200

Fig. 4.3 Front view of IMC5200 controller

1 Multifunction button (light source)®! 6 Ethernet/EtherCAT
2 Status LED 7 Digital 1/0
3 LEDs intensity, range 8 RS422 connection
4 Sensor connection channel 1 (optical fiber) 9 Encoder connection
5 Power supply connection, LED Power On 10 Analog output (U /1)
4.3 LEDs controller IMC5200

Power on Green Operating voltage available
Status Off no error

If the EtherCAT interface is active, refer to the EtherCAT guidelines for the meaning of the LEDs.
Intensity Red Signal saturated

Yellow Signal too low

Green Signal OK

Red No target present, outside of operating range

The expected number of peaks was not found or it was not possible to assign a thickness.

Yellow Measuring object near the working distance

Green Target in operating range
The expected number of peaks was found. A valid thickness could be found for each
peak.

Tab. 4.1: Meaning controller LEDs Status, Intensity and Range

In the event of a synchronization error, the Intensity and Range LEDs flash in their current color.

[8] Resetting to factory settings: press the Mul ti f uncti on button for more than 10 sec.
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4.4 Electrical connections IMC5200
441 Connection possibilities
Cable Interface
———————————————————————————— Analog Out
Switch / 2-Port
Hub Ether_CAT
Patch cable 2x RJ45 - [ Junction
O m EtherCAT.
Patch cable 2x RJ45 er °
|
|
|
Ethernet e | PLC
Patch cable 2x RJ45 =) -."5: |
IPC |

SC2471-x/IRS422/0E Ether\'et/IP®

8 Aooen

IF2035-PROFINET
IF2035-EIP

PS 2020
SC2471-3/IF2008ETH

IF2008/ETH Ethernet
SC2471-x/IF2008

oo

-
IF2008/PCIE IF2004/USB 1o -B8s |

IPC

SC2471-x/IF2008

SC2471-x/RS422/0E

IF2001/USB
Fig. 4.4. Connection examples on the IMS5200

4.4.2 Handling of the plug-in screw terminals

The IMC5x00 controller has three pluggable screw terminals for supply, digital I/O and analog out, which are included as
accessories.

»  Remove the connecting wire insulation (0.14 ... 1.5 mm?).
»  Connect the connection wires.

i The screw terminals can be fixed with two captive screws.

4.4.3 Grounding concept, shielding

All inputs/outputs are electrically connected to the supply voltage ground (GND). Only the Ethernet/EtherCAT ports are
electrically isolated.

The ground connections (GND; GND422, GND_ENC) of each connection group are galvanically interconnected via
chokes.

The shield connections of each connection group are only connected to the controller housing. They are used to connect
the cable shieldings for individual connections (power, analog output, switching outputs, synchronization and trigger in-

put).
Only use screened cables shorter than 30 m and connect the cable screen to the Shield or the connector housing.
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4.4.4 Supply voltage (power)

Nominal value: 24 V DC (x15 %, P approx. 10 W at 24 V).

« 3-pin pluggable screw terminal (24 VDC, GND, Shield),
o 24VDC £15%, | 0 <1 A

switching outputs, synchronization and encoder input.

20,4 ...27,6 VDC

Fig. 4.5: Supply connections and LED on
the IMC5x00 controller

» Use a shielded cable. Cable length less than 30 m.

« Not electrically separated, GND is electrically connected to GND for

Voltage supply only for measuring devices, not to be used for drives or similar sources of impulse