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DRLAES

We aim to develop and produce the best solution for your application in the
field of optical measurement technique. To help us to come up to your
expectations and develop our products permanently we need your ideas and
suggestions. Therefore, please let us know about possible criticism or ideas.
We and our international partners are looking forward to hearing from you.

Thorlabs GmbH

This part of the instruction manual contains every specific information on how to
handle and use a ITC5000 mainframe. A general description is followed by
explanations of how to operate the unit remotely.

Jd Attentiond

This manual contains “WARNINGS” and “ATTENTION” label in this
form, to indicate dangers for persons or possible damage of equip-

ment.

Please read these advises carefully!







1.1 Safety

1 General description

1.1 Safety

¢ Attention ¢

All statements regarding safety of operation and technical data in

this instruction manual will only apply when the unit is operated
correctly.

Laser modules or coding sockets may only be installed or removed
with the corresponding diode controller switched off.

Modern electronics and laser diodes mostly are sensitive to electro-
static discharges. Please take precaution to discharge your body
before changing cards or lasers and apply the general rules for
handling MOS devices!

This precision device is only dispatchable if duly packed into the
complete original packaging including the plastic form parts. If
necessary, ask for a replacement package.

¢ Attention ¢

Laser modules which you use with the ITC5000 can deliver up to
several 100mW of (maybe) invisible laser radiation!

When operated incorrectly, this can cause severe damage to your
eyes and health!

Be sure to pay strict attention to the safety recommendations of the
appropriate laser safety class!
This laser safety class should be marked on your laser module.
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1.2 Warranty

1.2 Warranty

Thorlabs GmbH warrants material and production of the ITC5000 for a period of 24
months starting with the date of shipment. During this warranty period Thorlabs
GmbH will see to defaults by repair or by exchange if these are entitled to warranty.
For warranty repairs or service the unit must be sent back to Thorlabs GmbH
(Germany) or to a place determined by Thorlabs GmbH . The customer will carry the
shipping costs to Thorlabs GmbH , in case of warranty repairs Thorlabs GmbH will
carry the shipping costs back to the customer.

If no warranty repair is applicable the customer also has to carry the costs for back
shipment.

In case of shipment from outside EU duties, taxes etc. which should arise have to be
carried by the customer.

Thorlabs GmbH warrants the hard- and software determined by Thorlabs GmbH for
this unit to operate fault-free provided that they are handled according to our
requirements. However, Thorlabs GmbH does not warrant a faulty free and
uninterrupted operation of the unit, of the soft- or firmware for special applications nor
this instruction manual to be error free. Thorlabs GmbH is not liable for consequen-
tial damages.

Restriction of warranty

The warranty mentioned before does not cover errors and defects being the result of
improper treatment, software or interface not supplied by us, modification, misuse or
operation outside the defined ambient conditions stated by us or unauthorized
maintenance.

Further claims will not be consented to and will not be acknowledged. Thorlabs
GmbH does explicitly not warrant the usability or the economical use for certain

cases of application.

Thorlabs GmbH reserves the right to change this instruction manual or the technical
data of the described unit at any time.
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1.3 Features

1.3 Features

1.3.1 Safety measures for the laser diode and the TEC element

To protect the connected laser diodes and the TEC elements the combi controller
ITC5xxx contains the following protection circuits:

Softstart when switching on the laser diode current
Protection against capacitive and inductive parasitic elements (switching peaks).

Software limit for the injection current and the TEC element in all operating
modes
Protection against thermal destruction of the devices.

Interruption control of the connection cable to the laser diode (interlock)
Protection against accidental operation.

Contact protection of the laser diode (open circuit)
Protection against cable damage or bad contact.

Electronic short-circuit switch for the laser diode
Protection against static discharge when touching the switched off laser.

Protection of the sensor
Protection against the use of an wrong temperature sensor / protection against line
interruption to the temperature sensor.

Separate on and off function for each module
Protection against operating errors.

Separate over-temperature protection for each module
Protection against thermal failure of the module.

Control LED for the laser and/or TEC current active
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1.3 Features

Mains filter
Protection against line transients and interferences.

¢ Line failure protection
In case of line failure/line damage the combi module must explicitly be switched on
anew since it cannot be taken for granted that all components of the measurement
setup are still working faultlessly.

e Action check
After power up the combi modules are in LASER OFF mode.

e LabVIEW®- and LabWindows/CVI®-driver
For the TXP-series cards Thorlabs supplies LabVIEW®- and
LabWindows/CVI®-drivers for MS Windows 32, MSVC and Borland-C.

.Please refer to our homepage for the latest driver updates.
http://www.thorlabs.com

1.3.2 Ordering Codes:

ITC5022 1+ 200 mA module with 15-pin D-Sub connector
ITC5052 1+ 500 mA module with 15-pin D-Sub connector
ITC5102 1+ 1 A module with 15-pin D-Sub connector
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1.3 Features

1.3.3 General functions

The combi modules ITC5xxx are bipolar current sources for laser diodes combined
with a thermoelectric controller. The different module types operate the same way,
they only differ in maximum current, resolution and accuracy.

The combi modules ITC5xxx contain a transimpedance amplifier input for the monitor
diode (input impedance 0 Q). Both polarities of the monitor diode are allowed. The
monitor diode may be operated either photovoltaic (without bias voltage) or
photoconductive, i.e. with bias voltage.

With the modules ITC5xxx, the laser diode current in constant current mode, the
monitor diode current in constant power mode, and temperature or thermistor
resistance are set with a resolution of 16 bit.

The limit values for the laser diode current (software limit), the monitor diode current
(limiting the optical output power) and the limit value for the TEC current (software
limit) are set with a resolution of 12 bit. The monitor diode current, the actual
temperature and actual resistance are read back with 16 bit, the laser diode current,
laser diode voltage, the limit for the laser diode current (hardware limit), the TEC
current and TEC voltage with 15 bit plus sign.

The P-, I- and D-share of the analog control loop are set via three independent 12 bit
D/A converters.
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1.4 Technical data ITC5000 Series

1.4 Technical data ITC5000 Series

(All technical data are valid at 23 * 5°C and 45 +15% humidity)

Common technical data:
Safety functions Laser Diode:

Safety functions TEC:

Laser-Voltage Measurement
Measurement Principle
Measurement Range
Resolution

Accuracy

Laser Power Control
Photo Current control range
Resolution

Accuracy

Temperature Control

Control Range

Compliance Voltage
Maximum Output Power
Measurement Resolution ltec
Measurement Range Urec
Measurement Resolution Utgc
Noise and Ripple (typ.)

ITC5000 / page 6

Softstart

Short Circuit when off

Laser current limit

Global interlock

Individual Interlock

Switch off when open
Overtemperature protection
Temperature window operation

Compliance voltage warning
TEC Current-limit
Switch off with no sensor

4-Wire
0...4V
0.15mV
5 mV

10 A ... 5mA
0.1 A
0.1 % (2 pA)

-15A ... +15A
>35V

525 W

0.06 mA
-4...+4V
0.15 mV
<1mA




1.4 Technical data ITC5000 Series

TEC Current Limit
Adjustment Range
Resolution
Accuracy

Thermistor Sensor
Operating Range
Resolution
Accuracy

Stability (60 min)

Control Loop

Digitally controlled analog PID; setting resolution

Temperature Window
Adjustment range

Internal Modulation
Waveform

Frequency

Card

Operating temperature
Width

Warm-up time

Storage temperature
Dimensions(W x H x D)
Weight

0..>15A
0.5 mA
+0.02 A

0.2 ...40 kQ
0.8 Q
+10Q

1Q

12 Bit

0.01 ... 2kQ

Sine

Square
Triangle

0.02 ... 20 kHz

0...+40°C

1 Slot

<10 min
-40...+70°C

25 x 130 x 270 mm®
675 g
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1.4 Technical data ITC5000 Series

1.4.1 Technical Data ITC5022

Laser Current Range
Compliance Voltage
Setting Resolution
Accuracy

Noise

Ripple

Transients (UP)
Transients (other)
Drift (15 sec)

Drift (60 min)

Drift (24 h)
Temperature Coefficient

Current Limit Range

Resolution
Accuracy
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0...>200 mA
>25V

4 uA

1+ 0.05 % (100 pA)
< 2uA
<0.5puA

<15 A

200 pA
<1PA
<1.5uA

<2 uA

<50 ppm/°C

0... >200 mA
50 pA
+ 200 pA




1.4 Technical data ITC5000 Series

1.4.2 Technical Data ITC5052

Laser Current Range
Compliance Voltage
Setting Resolution
Accuracy

Noise

Ripple

Transients (UP)
Transients (other)
Drift (15 sec)

Drift (60 min)

Drift (24 h)
Temperature Coefficient

Current Limit Range
Resolution
Accuracy

0...>500 mA
>25V

8 NA

+0.05 % (0.25 mA)
<5 uA
<0.5puA

<30 pA

500 pA
<1pA

<2 uA

<4 uA

<50 ppm/°C

0...>500 mA

125 pA
+500 pA
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1.4 Technical data ITC5000 Series

1.4.3 Technical Data ITC5102

Laser Current Range 0..>1A
Compliance Voltage >25V
Setting Resolution 20 uA
Accuracy £0.1 % (1 mA)
Noise <10 pA
Ripple <0.5 pA
Transients (UP) <50 pA
Transients (other) 1 mA
Drift (15 sec) <2 uA
Drift (60 min) <4 puA
Drift (24 h) <8 A
Temperature Coefficient <50 ppm/°C
Current Limit Range >0...1TA
Resolution 250 A
Accuracy 2 mA
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1.5 Operating elements at the front of the card

1.5 Operating elements at the front of the card

Mounting screw

LD/TE DRIVER LED’s for:
seLecT @ » Module selected
‘[’;: « Laser Current ON
S * TEC Current ON

e Error occurred

—

G5
MOD ([

— Modulation input

15-Pin D-SUB connector
for laser diode, monitor diode,
TEC and thermistor connection

Ejector handle
(Hot Plug Capability)

Mounting screw

1.6 Installing and removing cards

The Thorlabs TXP series mainframes are ‘Hot-Plug capable’, that means you do not
have to switch off the mainframe while exchanging cards:

e Loosen the two mounting screws on top and below the ejector handle
e Push the red button of the ejector handle and flip down the black ejector
handle
This pulls out the card from its internal plug.
You can now remove the card. If you do not insert another card, please close the
empty slot with a blind module to maintain a proper cooling air flow inside of the unit.
Re-tighten the two screws.
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1.7 Connecting components

1.7 Connecting components
Mostly the following components are installed together with the laser:

Laser diode

Monitor diode
TEC element for chip temperature control
Temperature sensor (thermistor)

The laser diode and the TEC element are always sourced relative to ground by the
combi module.

This is of considerable advantage regarding the safety of devices and stability of
currents.

The monitor diode input is a trans-impedance amplifier input with virtual ground (input
impedance 0Q).

The monitor diode input can be operated without or with bias voltage (0 V...4 V). The

polarity for the monitor diode must be set correspondingly.

A missing thermistor is detected by the ITC5xxx.
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1.7 Connecting components

1.7.1 Pin assignment ITC5xxx

9-10-11-12-13-14-15

©OOOOOO
O [@@@@@@@@) O

1-2-3-4-5-6-7-8
Figure 1 ITC5xxx-15pin D-SUB /O jack (female)
PIN Name Function
8 TEC- TEC minus (ground)
7 TEC + TEC plus
6 UTEC + TEC Voltage measurement +
13 UTEC - TEC Voltage measurement -
14 TH- Thermistor ground
15 TH+ Thermistor
11 LDA Laser diode anode
3 LGND Laser diode ground
10 LDK Laser diode cathode
2 PD_GND  Monitor diode ground / Bias ground
4 PD_BIAS  Monitor diode anode or cathode, Bias out
9 ULD - Laser diode voltage measurement
12 ULD + Laser diode voltage measurement
1 LED_ILK Interlock / Status LED
5 DGNDInterlock ground
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1.7 Connecting components

We recommend to use separate lines drilled in pairs (twisted pair) in a common
shield for laser diode current, monitor diode current, TEC voltage and laser voltage
measurement. The shield has to be connected to ground (pin 3).

If an external monitor diode is used, it must be connected by a coaxial cable with the
outer conductor (shield) to pin 2 and the inner conductor to pin 4.

NOTE

To operate the ITC5000 card, the global interlock at the rear panel of the
TXP must be closed!
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1.7 Connecting components

1.7.2 Connecting the Laser diode

Connect laser and monitor diode to the connector of the ITC5xxx.

The wires for voltage measurement of the laser diode (pin 12 and pin 9) should be
connected as close as possible to the laser diode to avoid measurement errors.

The ground conductor of the monitor diode (pin 2) may be connected to the ground
conductor of the laser diode (pin 3). If this is necessary (e.g. with laser diodes with
integrated monitor diode and shared ground connector) the ground conductors
should be connected as close as possible to the laser diode to avoid measurement
errors when measuring the monitor diode current.

The following pin assignments of the output jack are possible:
(shown with voltage measurement)

LDA (11) C=—— LGND (3) C—=—

ULD+ (12)<—=——¢ ULD+ (12) <—Z+—¢
v= A A

ULD- (9) <—=——¢ ULD- (9) <—<+—¢

LGND (3) C—>—— LDK (10) C—=———

LDK (10) c=>—X LDA(11) ——X

Cathode Grounded (CG) Anode grounded (AG)

Figure 2 Connecting the Laserdiode
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1.7 Connecting components

1.7.3 Connecting the Monitor diode

0...+4V
PD GND (2)c———— PD_BIAS (4)c—>—

S A S A

PD_BIAS 4)—>——— PD_GND (2)—>—
0...-4v

Cathode Grounded (CG) Anode grounded (AG)

Monitor Diode with Bias

oV
PD_GND 2 ——— PD_BIAS 4)—=——
S A S A
PD_BIAS 4)—>— PD_GND (2)—>——
oV
Cathode Grounded (CG) Anode grounded (AG)

Monitor Diode without Bias

Figure 3 Connecting the Monitor Diode

¢ Attention ¢

Check the polarity of your monitor diode before switching the bias
voltage on!

A forward biased diode leads to a strong current in the diode which
may destroy the unit!
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1.7 Connecting components

1.7.4 Connecting interlock and status LED

Pin 1 and pin 5 of the connector jack serve as safety connectors to determine
whether the current output for the laser diode may be switched on. A short-circuit or
at least a low resistance (R<430 Q) must be maintained between the two pins.

With the contacts open or resistance too high the current module cannot be switched
on. Should the interlock contact open during operation the output will be switched off
immediately.

Status display

It is also possible to use a LED with a 0.5 kQ resistor in parallel between the two
pins. The LED will light if the laser current output is switched on.

Here are the two possibilities for the pin assignment:

W LED "LASER ON” B
5 5—
about 0.5 kQ <430 Q
NOTE

Using a resistor above 430 Q- without LED (or if the LED is incorrectly
poled) may lead to malfunction as the status of the interlock is then

undefined.
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1.7 Connecting components

1.7.5 Connecting the thermistor

The thermistor is connected between pin 14 and pin 15, no polarity is given.

14 ——

kg

15 —

Figure 4 Connecting the thermistor
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1.7 Connecting components

1.7.6 Connecting the TEC element

Connect the TEC element to pins 7 and 6 (+) and the pins 8 and 13 for (-).

Figure 5 Connecting the TEC

dAttentiond

An reverse poled TEC element may lead to thermal runaway and

destruction of the connected components.
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2.1 Preconditions

2 Getting Started

This section gives a quick introduction how to operate the ITC5000.

2.1 Preconditions

1. Precondition: you have installed and initialized the connection between the
TXP and your PC according to the manual of the corresponding TXP main-
frame.

2. You have installed the card specific software driver (is normally installed
together with the TXP Administrator and TXP Explorer. If not, insert the CD-
ROM delivered with the TXP / card into your CD-ROM drive. If the ‘autorun’
function is active on your PC, the installation program should start automati-
cally. If not start the program ‘TXP Suite.exe’ on the CD. The installation
wizard leads you through the installation process. When it comes to the type
of installation, select ‘custom’. Then mark the components for the ITC modules
and finish the installation.

3. Insert the ITC5000 card in your TXP mainframe (see 1.6 Installing and
removing cards).

4. Connect a laser diode or a laser diode mount to the ITC by means of the
CAB430 or a self built cable according to chapter 1.7, ‘Connecting compo-
nents’.

5. Switch on the TXP

The TXP system is now ready for operation and you can start the card specific
graphics user interface (GUI).
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2.2 The Graphics User Interface (GUI)

2.2 The Graphics User Interface (GUI)

2.2.1 Start the GUI

To start the graphics user interface you have two possibilities:
1. Use the TXP Explorer or

2. Directly start the program: TXP_ITC.exe (double-click on

f

1) Start the TXP-Explorer and connect to the desired mainframe EI You will get a
system overview of the selected TXP mainframe (all TXP-Explorer details are
explained in the mainframe manual):

il
KKk E &P eE @ &p 7

E@ T#P Seres Mainframes

EI [ TP501E-350 [low noize mode) Card Information Page:
E@“_, Available Software Modules
: 11:| b odule; ITC Slot |P-dddrezs;  [1] at LAM: 10102002 2402
7 Module: LS Card: ITCH000 200ma 1.5
Elrﬁ Cards

JITCE000 200ma./ 1. 5,

: S/M: 024 B

-~ JP 1350 L5 WM _ |
;.3 (4] ITCS000 1.0441 54 Assembly?ate. Jun 18 2003 14:54
w [3] 50 LS WDM Last HE.FIEII[ Drate: ot get

w [13] 50 LS WM Last Adjust Date:  Sep 5 2003 12:06
{ w [14] 50 LS WOM Last Calib Date; Sep 5 2003 12:06

Mext Calib D ate: Sep b 2005 12:06

lazt uzer: - unknow -

Mot In Use Since: - unknown -

uze card with standard module

Figure 6 The TXP Explorer Window

Now select the module you want to control (here shown in slot [1]) and launch the
ITC specific operating program by clicking the button ‘Use card with standard
module’.

Now the card specific operating software starts (TXP_ITC.exe):
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2.2 The Graphics User Interface (GUI)

EE[6]1TC on LAN:10.10.20.1:2402 <connected> =10 x|

File Connection Setup Cards Preferences Help

ITCS000 200md. .54

Temperature Contral Current Control
25.493 ec | mecon [ [ 100,000 ma | econ ¥
Thermistor Temperature ['C] Lazer Diode Current S| [grmmm——
00014 a 1273 v

TEC Current b FID Setup Lazer Diode Waoltage b Mod. Setup
Temperature [*C] hd = 25500 Laser Diode Current [4] - 0.1aa
TEC Cunent Limit [4] 1500 [@ | | LD Cunent Limi[4] 0200 [g

|CCmode, LD AG, PD CG

Error Control

= | ..
no errar { sy

4 | dentify

Figure 7 The ITC5000 GUI Surface

Alternatively:
2) Start TXP_ITC:exe directly.

In this case you must connect to the desired card in the corresponding mainframe
through the ‘Connection’ menu. Clicking ‘Connect’ opens the selection window for the
mainframe IP-address (see Figure 8). If necessary (ask your system administrator)
also enter the port-number and a timeout-value in the ‘advanced’ section (see Figure
9).

Click ‘OK’ and the program will yield a selection of all possible ITC cards, which are
accessible. Not shown are cards, which are in use by another program / operator.
(See Figure 10). Select the card you want to use and confirm with ‘OK’. You are now
connected to this specific card and can operate it in the main window (Figure 7).
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2.2 The Graphics User Interface (GUI)

IS Card Selection Wizard - X

Specify the IP-Addresz, Porthumber and Timeout % alue of the
Inztrument you intend to contact.

IP-&ddress or Hosthame [192.18281.100

Advanced... !

TXP series

Help I

Cancel l

Figure 8 Select the IP-Address

Timeout [mz] :_ﬂ 1000

Figure 9 Select Port number and Timeout
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2.2 The Graphics User Interface (GUI)

Eard Selection Wizard o x|

Select one of the listed cards below to connect it with the
zelected LIl-application.

dysisbieTads 4121175000 200ma/1.54

[1]1TCE000 200ma/1 .58
¥ [2] ITCS000 200ma. .58
[16] ITCS000 500 1. 58

TXP series

Help < Back ] Cancel

Figure 10 The card selection window

dAttentiond

Before switching on any currents, you must properly configure your

settings:
Current Limit values, Laser diode polarity, Operating mode, Photodi-
ode polarity and a possible bias.

Wrong settings can destroy your Laser Diode!

2.2.2 Set limit values

Before starting any further operation of the card, you should set the limit values to not
endanger your laser diode!
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2.2 The Graphics User Interface (GUI)

TEC Current Limit [4] :} 0.100 _GJ LD Current Limit [4] s oooog |

Lock- / Unlock-Keys

Unlock the two fields for TEC Current limit and Laser Diode Current limit, and enter
the maximum allowable values for both (please refer to the data sheet of your laser
diode / laser diode mount). Do not forget to lock these fields again.

2.2.3 Set the Laser- and Photodiode polarities and the operating mode

In the drop-down menu ‘Setup’, select ‘LD Current Control’.

EE TXP ITC Setup [2] ITC on LAN:10.10.20.2:2402 <connected= x|
ITC5000 200w/ 1,54

LD Current Contral | Temperature Control | Temperature Window

Polarity Settings Operating tode
Laser Diode AG hd Lonstant Power |
Photo Dinds AG hd

PD Responsitivity [4/w] <] 1.000000

PO Biaz Yaoltage [+] = 0.0

[~ Enable PD Bias

Apply Cancel

Help

Select the correct polarity of your Laser- and Photodiode by selecting the
corresponding field:

‘L_a_ser Diu:u_:le Al I‘IEF'hu:utvu:u_[ElFic_u:lq .ﬁ.G_ V
¥ | azer Diode AG ¥ Phaoto Diode AG
Lazer Diode CG Phaoto Dinde CiG

Do not forget to set your laser diode mount also to the desired polarity!
If your Photo Diode needs a bias voltage, checkmark the field ‘Enable PD Bias’ and

enter the desired Bias voltage.
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2.2 The Graphics User Interface (GUI)

To obtain a correct power display, enter also the given calibration factor of the photo
diode.

Now set the intended operating mode, Constant Power (CP) or constant Current
(CC).

Constant Power b
¥ Congtant Power
Congtant Current

2.2.4 Change the temperature control Settings

In the drop-down menu ‘Setup’, select ‘Temperature Control’.

I TXP ITC Setup [2] ITC on LAN:10.10.20.2:2402 <connecte x|
ITC5000 200mé/1.54

LD Current Control - Temperature Control | Temperature 'Window

Thermiztor Calculation Method &% Exponential

£ Steinhart-Hart

Ro [kOhm]

Help k. Apply Cancel

Depending on the thermistor used, the calibration coefficients are given in
exponential form or as ‘Steinhart-Hart’-Parameters. Select the corresponding form
and enter the calibration coefficients (given in the data sheet of the thermistor / Laser
Diode).
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2.2 The Graphics User Interface (GUI)

Now you are ready to operate your laser diode.
Enter the desired values for laser current or power and for the operating temperature.
Then you can switch on the TEC and the laser diode.
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3.1 Operating elements in the main window

ing items

3 List of all Operat

3.1 Operating elements in the main window
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3.1 Operating elements in the main window

3.1.1 Select the Display Variables

In the TEC part of the main-screen as well as in the Laser Diode part, you can
simultaneously select and watch two operating parameters.

18.898 °c J1.003  ma
_:fher_mish:ur T emperature [°|:__]_ ‘_""g l!:ager Di.;..;]e Current T'
¥ Thermiztor Temperature [*C] v | azer Elinn:IEe Current .
Thermiztar Temperature [F] konitar Diode Current
Thermigtor B esistance Cptical Power in i
TEC Current Optical Power in dBm

TEC Valtage Lazer Diode Yoltage

For the TEC:

The thermistor temperature in °C, recalculated from its resistance
The thermistor temperature in K, recalculated from its resistance
The thermistor resistance

The measured TEC current

The measured TEC voltage

For the Laser Diode:

The measured Laser Diode current
The measured monitor Diode current
The calculated optical power in mW
The calculated optical power in dBm
The measured Laser Diode voltage

Just click on the black down arrow and select the desired value from the displayed

field.

NOTE

To display correct calculated values like temperature in °C etc., you must
have entered the correct calibration values in the ‘Setup’-section!

A red display indicates an overflow condition!

ITC5000 / page 29




3.1 Operating elements in the main window

Jlicii et R
Rezsistance [kOhm]
¥ Temperature ["C]
Temperature [K]

¥ & 25000

For the set temperature:
e Display and entry field in kQ,
e Display and entry field in °C
e Display and entry field in K.

The values in °C and K are calculated from or recalculated to the ‘real’ variable, the

resistance of the thermistor in kQ.

3.1.2 Set the limit values

{TEC Current Lirnit [ :g 1 .E'IEI[I .6_] | LD Current Limit [4] j 01500 ﬁJ

Unlock the two padlocks and enter your absolute limit values for the laser diode

current and the TEC current. Enter the values numerically by placing the cursor in the

field, erasing the old values and overwriting them with the new values. Or simply use

the up- and down arrows for smaller changes.
Close the padlocks again after the settings.

3.1.3 PID Setup

I PID Setup

[~ Enable I-Share
|-Share [Hz]

il

D-Share [Hz] = | 12.00

Default Settings

BFY /DIL | /10 |

0.0z
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3.1 Operating elements in the main window

PID adjustment

Temperature control loops are comparatively slow with control oscillations in the
Hertz range.

The PID adjustment will optimize the dynamic behavior. With the ITC5000 the three
parameters P, | and D can be set independently.

To ease the use of these items, two predefined settings are stored and can be
recalled by a single click: standard settings for butterfly / DIL-lasers and settings for
TO mounted laser diodes.

However, for all setups the PID values can be adjusted individually by the user.

Example of a PID adjustment

(Pre-conditions: All limit values have been set correctly, all polarities are correct, all
relevant calibration values are entered).

Set the display refresh time (see 3.2.5, The ‘Preferences’ menu) to the lowest
possible value (0.3 sec).

e Switch off the I-share (unmark the checkbox).

e Set the P-, I- and D-share to the lowest values (just enter 0).

e Switch on the output and observe the temperature.

P-share

e Change repeatedly between set temperatures of 18 °C and 22 °C while observing
the settling behavior of the actual temperature.
Increase the P-share gradually. Higher values will increase the settling speed, too
high values make the system oscillate.

The P-share has been set correctly when the actual temperature remains stable
near the set temperature after only 2-3 overshoots.
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3.1 Operating elements in the main window

D-share

e Change repeatedly between set temperatures of 18 °C and 22 °C while observing
again the settling behavior of the actual temperature.
Increase the D-share gradually. Higher values will decrease the amplitude of the
overshoots.
The D-share is set correctly when the actual temperature remains stable
near the set temperature after a minimum of overshoots.

I-share

e Turn on the I-share again.

e Again change repeatedly between set temperatures of 18 °C and 22 °C.
Increase the I-share gradually. Higher values will accelerate the settling to the set
temperature.

The I-share is set correctly when the actual temperature reaches the set
temperature in shortest time without overshoots.

3.1.4 Modulation setup

Inl:ernal Modulation x|

w

r At
& &

Frequency [kHz] ﬂ 1.000
kadulation Depth [ f 2] ﬂ 1

Three waveforms for the internal modulation are selectable: sine wave, square wave
or triangular modulation.

The frequency can be set between 20 Hz and 20 kHz, the modulation depth between
0.1 % and 100 % full scale.
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3.1 Operating elements in the main window

It must be reminded, that this scale depends on the absolute settings of laser diode
current or power. 100% modulation means that neither the laser extinguishes, nor the
set maximum value is overdriven. So 100% modulation depth is only reachable at
about 60% f.s. power setting. With other settings of power or current the modulation
setting is reduced to less than 100% or more than 0.1%.

3.1.5 Switching ON and OFF

Pressing the corresponding button will switch ON or OFF either the laser diode
current, the TEC current or the modulation.
The writing on the buttons always shows the ‘is now’-status.

LDC O | TEC Of 1 1 tad Off ‘

[ LDC On alel TEC On l| ModOn (o=

3.1.6 The information field

|CP mode, LD AG, PD AG

The information field gives you a quick overview on the settings of your ITC card, e.g.
here: Constant power mode, laser diode and photo diode operated with grounded
anode.

CC mode: Constant current mode
CP mode: Constant power mode

LD AG: Laser polarity-Anode grounded
LD CG: Laser polarity-Cathode grounded
PD AG: Photo diode polarity-Anode grounded

PD CG: Photo diode polarity-Cathode grounded
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3.1 Operating elements in the main window

3.1.7 The Status messages field

All unexpected events occurring during the operation are listed chronologically in the
error field.

NOTE

Additional to these status messages you can get error messages. Error
messages are shown, when certain conditions occur during the operation
of the card which affect its function (e.g. switch the laser off). These
messages come as ‘pop-up’ window, which must be acknowledged by
clicking OK.

Together with the error message, an error number is given. Please refer to
this error number when consulting the Thorlabs technical hotline!

— Emor Cantral
Local Interlock open 4
Check Temperature Senzor
Check TEC element
Temperature not stabilized
=

Messages in red are more important than those in black.
If the condition producing this status message has vanished, e.g. if the interlock has

been closed in-between, the error message disappears. If e.g. you try to switch on
your laser, while this condition ‘Interlock open’ is true, you will get an error message.

The button ‘Identify’ identifies the corresponding card by having the ‘Select’-LED blink
for a few seconds.

A list of possible errors is given in the appendix on page 47.
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3.2 Menu items

3.2 Menu items

3.2.1 The ‘File’ menu

(Ble Comnection S50 o < pad Setup’: All settings you make with this ITC5000 card
LDad SEtup can be stored in a file and reloaded any time. If this file is
Sava Sebup £ loaded by another card as it was stored from, you will get a

Bt warning message or even an error message if the settings

are physically impossible for this card.
e ‘Save Setup’: Save new settings under the filename you have opened before
e ‘Save Setup As’: Save Settings under a new filename.

3.2.2 The ‘Connection’ menu

REATREEEOn e ‘Connect’ will open the connection to a TXP mainframe
Connect (e - . .
e ‘Disconnect’ interrupts this connection.

After clicking ‘Connect’, the following screen opens:

I Card Selection Wizard R x|

Specifp the IP-Addresz, Portnumber and Timeout ¥ alue of the
Inztrument you intend to contack.

IP-&ddresz or Hosthame [192.1881.100

Advanced...

TXP series

Help Cancel !
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3.2 Menu items

Enter the IP Address of your TXP mainframe (this address is given to the TXP in the
initialization process with the TXP-Administrator program) and if necessary (ask your
system operator) also the port number and a timeout value under ‘Advanced’:

The timeout value is the wait-time after which the program card yields a connection
error if the ITC does not respond.

Advanced Settings ) x|

Timeout [mz] ':;_"i 1000

3.2.3 The ‘Setup’ menu

'§etup Cards Preferences Help

I LD Current Conkrol Setup
Temperature Conkrol Setup

I Temperature Window Setup

e LD Current Control Setup: Set the diode polarities, operating mode, calibration
values and bias voltage

e Temperature Control Setup: Enter your thermistor calibration data

e Temperature Window Setup: Enable and set a temperature window
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3.2 Menu items

3.2.3.1 LD Current Control Setup

B TP ITC Setup [2] ITC on LAN:10.10.20.2:2402 <cannected > x|
ITCE000 200ma.1.54

LD Cunrent Contrel | Temperature Contral | Temperature Window

JI_.a_ser Diogle AG :

Falarity Settings Operating Mode
¥ Lazer Diode 4G 3 .
Laser Dinde & Laser Diode 45 ¥|  Constant Power >
Phota Diode &G | {
FPhoto Diode 45 w| - - Constant Power ¥
¥ Phaoto Diode &G b : ; ¥ Constant Power
Phato Diade CG PD Responsitivity [S5%] d: | 1.000000 Constant Current
PO Bias Woltage [V] -l 0.0
™ Enahble PD Bias
Help Apply J Cancel I

Figure 11  Laser Diode Setup Menu

Select the laser diode polarity between AG (Anode Grounded) or CG (cathode
Grounded).

Select the photo diode polarity between AG (Anode Grounded) or CG (cathode
Grounded).

Select the operating mode between Constant Power and Constant Current mode.

To get a precisely calibrated display of the laser power in the main screen, you must
set the corresponding photo diode responsivity (A/W) in the corresponding field. You

can use the up- and down-arrows or enter the value numerically.

If you want to run your photo diode with a bias voltage, enter the corresponding bias
voltage and enable the bias by marking the checkbox ‘Enable PD bias’.

Clicking ‘Apply’ sends the new settings to the TXP.

NOTE

You can not make these changes if the laser current or the TEC current

are switched on. All entry fields are inactive then.
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3.2 Menu items

3.2.3.2 Temperature Control Setup

5 TXP ITC Setup [2] ITC on LAN:10.10.20.2:2402 <connecte x|
ITCE000 200mé. 1,54

LD Current Contral - Temperature Contral | Temperature Window

Thermistor Calculation Method 8 Exponential

¢ Steinhart-Hart

Ro [kOhm]

Help I Ok &pply Carcel

Depending on the thermistor used, the calibration coefficients are given in
exponential form or as ‘Steinhart-Hart’-Parameters. Select the corresponding form
and enter the calibration coefficients (given in the data sheet of the thermistor / Laser
Diode).

The calibration values are necessary for a correct temperature display on the main
screen.
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3.2 Menu items

3.2.3.3 Temperature Window Setup

5 TP ITC Setup [1] ITC on LAN:10.10.20.2:2402 <connecte x|
ITCE000 200mé. 1,54

LD Current Eu:untr-:ul] Temperature Contral  Temperature bindaw

[¥ Enable Laser Temperature Protection

Rezigtance Window +4- [kOhm]

e | L 0K ] den Cancel

The ITC5000 allows you to set a temperature protection window. This function
switches off your laser diode current, if the temperature leaves this predefined
window.

To enter new settings and activate the window function both laser current and TEC
current must be switched off.

If your temperature setting field on the main screen is set for temperature reading,

also the window must be set in K. If the setting window is for resistance, you must
also enter the window temperature in kQ.
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3.2 Menu items

3.2.4 The cards menu

'_gﬁs_ Preferences
Card Info I

The only item in this menu is to give you some more detailed information about the
corresponding card.

TKP ITC Card Info [2] ITC on LAMN:10.10.20.2:2402 <connecte EI
ITCR000 200rmd. 1.5

2][21 1TC5000 200me./1.54

Card Name ITC5000 200mas1.54 i
Serial Mumber n.zax B

IJzer Text Made by Thorlabs GmbH

Card Type 20

Azzembly Option | O

Hardware Option | 1

Software Option ]

Protocol Wersion | 1.1
Yerzion MName TEP ITC card firmware 08.203 — built
Pow. Consumpt. 20.00 W

| I .‘-!
Help I

3.2.5 The ‘Preferences’ menu

! EreFerenu:es_ Help

Carmmunication I

The ‘preferences’ menu contains one item: ‘Communication’, which allows to define
the refreshing rate of all information retrieved from the card.
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3.2 Menu items

T:ICP ITC Communication [2] ITC on LAN:10.10.20.2:24
ITCRO00 200md. 1. 54

%| Chooze time interval for refreshing the Dizplaps and the Errorbo, .

Acquiztion Rate: © 10z
& 3s
L

# 03z

Help | Ok

Depending on the bandwidth and reliability of your connection between TXP and PC,

you can select update rates from 10 seconds down to 0.3 s.
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4.1 Troubleshooting

4 Service and Maintenance

4.1 Troubleshooting

& Card does not work at all :

» Look if the Card is inserted properly into the TXP mainframe and the ejector

handle has snapped into its position.

» Look if the mainframe is powered up (does any LED light up)
» Try to insert the card in another slot. Maybe the internal fuse of the slot has
opened (refer to the mainframe manual for changing the fuses).

€ You don't get the desired laser output power

> Is the local interlock closed?

Control the resistance between the interlock pins of the connector jack not to
be more than 430 Q.
» Is the global interlock closed?

If you do not use the global interlock, put the short circuit plug delivered with
the TXP on the D-SUB connector at the rear panel of the TXP.

€ You can not switch on your laser diode

» Is the local or global interlock closed?

» Do you have activated the Temperature window with the temperature outside
of this window?

» Is the connection to the laser diode closed?

€ The laser temperature is instable

» Select the corresponding PID pre-setting or adjust the PID loop carefully (see
3.1.3, PID Setup)
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4.2 Service

4.2 Service

In normal operation the ITC5000 card does not need any service. If highest precision
of the measurements is vital for you, you should have recalibrated the ITC5000 every
two years. You can see the due date of calibration in the card info-menu of the card
driver (refer to 3.2.4, “The cards menu”).
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5.1 List of Acronyms

5 Listings

5.1 List of Acronyms

The following acronyms and abbreviations are used in this manual:

ADC Analog to Digital Converter

ASCII American Standard Code for Information Interchange
CLR CLeaR

CR Carriage Return

DAC Digital to Analog Converter

D-Share Differential share

IEEE Institute for Electrical and Electronic Engineering
[-Share Integral share

LDC Laser Diode Controller

LED Light Emitting Diode

PC Personal Computer

PID Proportional, Integral and Differential Control Loop
P-Share Proportional share

RS232 Standard Serial Communications Protocol

SEL SELect

SW Soft Ware

TCP/IP Transmission Control Protocol / Internet Protocol
TEC ThermokElectric Cooler (Peltier Element)
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5.2 List of figures

5.2 List of figures

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Figure 10
Figure 11
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Connecting the Laserdiode
Connecting the Monitor Diode
Connecting the thermistor
Connecting the TEC

The TXP Explorer Window

The ITC5000 GUI Surface
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Select Port number and Timeout
The card selection window
Laser Diode Setup Menu

13
15
16
18
19
21
22
23
23
24
37




5.3 List of possible status messages

5.3 List of possible status messages

“Card Missing”

This status message shows if you have
established a connection between the
corresponding software module and a card and
then remove the card from the TXP.

“Critical Card Temperature reached”

Informs about the temperature of the card
reaching its limit

“Supply Voltage Failed”

Internal error, please contact Thorlabs GmbH

“Global Interlock Open”

Close the global interlock line or put the short
circuit plug on the D-SUB jack at the rear panel

“Local Interlock Open”

The card interlock is open

“Laser Connection failed”

Connection to the laser diode is interrupted or
missing

“Laser Current Limit”

You have reached the set laser current limit

“Check Temperature Sensor”

The card did not find a temperature sensor

“Check TEC element”

Connection to the TEC interrupted

“Temperature not Stabilized”

Temperature not yet within the set window
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5.4 Addresses

5.4 Addresses

For technical support or sales inquiries, please visit us at www.thorlabs.com/contact for our most up-to-

date contact information.

USA, Canada, and South America
Thorlabs, Inc.

sales@thorlabs.com
techsupport@thorlabs.com

Europe
Thorlabs GmbH
europe@thorlabs.com

France
Thorlabs SAS
sales.fr@thorlabs.com

Japan

Thorlabs Japan, Inc.
sales@thorlabs.jp
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UK and Ireland

Thorlabs Ltd.
sales.uk@thorlabs.com
techsupport.uk@thorlabs.com

Scandinavia
Thorlabs Sweden AB
scandinavia@thorlabs.com

Brazil
Thorlabs Vendas de Fotdnicos Ltda.
brasil@thorlabs.com

China
Thorlabs China
chinasales@thorlabs.com
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