QCL Controller
Quantum Cascade Laser Diode Driver with Integrated TEC Controller

LTC-1141

HW V1.30

OEM QCL Controller

RoHS

COMPLIANT

General Description:

The LTC-1141 contains a highly flexible, ultra-fast
Laser Diode Driver (LDD) especially for QCL laser
diodes and a TEC/Peltier controller.

The QCL Controller offers high speed processing and
data analysis thanks to a combination of
programmable logic and processor as well as 512
MB RAM.
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Product Highlights:

e Low noise laser diode current

¢ High bandwidth (up to 0.5 MHz)

¢ High efficient TEC controller (DC output)

¢ Very high temperature precision (0.005 °C)
¢ Autotuning for PID values of TEC controller
e Fast A/D and D/A conversion with 16 bit

¢ Integrated signal processing

Applications:

e Spectroscopy

e Radar

¢ Medical diagnostics

e Chemical analysis

¢ General measurement systems

Features

Input Characteristics:
e DC Input Voltage: 12 — 24 V

Output Stage Laser Diode Driver:

o Laser diode (compliance) voltage: 14 V
e Current upto1.5A

Output Stage TEC Controller:

e Voltage: 0to +16 V
e Current: 0to+4 A

Main Features:

e Laser Diode Driver (LDD):
- 0.5 MHz modulation bandwidth
- Integrated signal generator
e TEC/Peltier controller (TEC):
- Fast and high precision temperature control
e LDD and TEC integrated on one board
e LDD & TEC full digitally controlled

¢ Application data processing:

- 11 digital or 5 analog 10s (X3)

- 1 fast analog Input reserved for sampling and
measurements (X2)

- 1 fast analog output (X4)

- Synchronous sampling and measuring

- Capacity for data processing, sampling,
measurement sequences and oscilloscope
functionality

Safety Features / LD Protection:

e Current limitation
¢ Flyback diode
¢ Overtemperature monitoring

Data Interfaces:

e Gbit Ethernet
e USB2.0
e RS485

Special Requirements / More Information:

¢ Please contact us for additional information or
customization.
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Absolute Maximum Ratings Operating Ratings

Supply voltage (DC) 25V Operation temperature* |0 —60 °C
Supply current (DC) 5.8 A (fused) Storage -30—70 °C
Humidity 5 — 95%, non-condensing

* Base plate temperature

Electrical Characteristics
Unless otherwise noted: T = 25 °C, V\y =24V, Load Spec: TBD (Rload etc.)

Symbol | Parameter | Test Conditions | Min | Typ | Max [ Units

DC Power Supply Input:

ViN Supply voltage 115 24 \%

Vin Ripple | Ripple tolerance Vin never below ViN min TBD | mVpp

Input Characteristics (Digital I/O):

U Logic high input threshold 2 3.45 \%

Ui Logic low input threshold 0.8 \%

Uimax Absolut maximum input voltage -0.4 3.7 \%

X3 Output Characteristics (Digital 1/0):

Including 200 Q ESD series resistor (see below). Values below are valid at pins of 10 connector X3.

UoH Logic high output voltage Output current 0 mA 2.75 \

UoL Logic low output voltage Input current 0 mA 0.4 \

UoH Logic high output voltage Output current 4 mA 1.83 \

UoL Logic low output voltage Input current 4 mA 1.32 \

ESD Protection:

(Between Processor and Connector)

Uep ESD discharge IEC61000-4-2 100 kV

Ra Series resistance 170 200 230 Q

X3 Power Output:

Including 200 mA PTC polyfuse (self-resettable). Run=0.4 Q, Ruax=5 Q

Uout Output voltage of 10 supply on IO loutr=0A 3.15 3.3 3.47 \
connector X3

lout Output current of 10 supply on IO 80 mA
connector X3

Ethernet:

Upp | ESD discharge | | | | 15 | kv
USB:

Upp | ESD discharge | | | | 1 | kv
RS485:

R | Series resistance | S: closed | [120 ] | 0
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LDD Characteristics
Unless otherwise noted: To=25°C, Vn=24V, Up=TBD V
Symbol | Parameter | Conditions [Min  [Typ [Max [Units
Output CW:
ILp Current range LTC-1141-1500-NTC configuration 0.4* 15 A
ILp Current range LTC-1141-500-NTC configuration 100* 500 mA
ILp Current range LTC-1141-150-NTC configuration 30* 150 mA
T coefficient Temp. coefficient TBD 35 | ppm/K
ULbp_max Laser Diode voltage 14 \
ULp_Limit Output voltage Unx0.75-4V 9.8 \
BW Bandwidth 0.5 MHz
* Minimal recommended I.p. Lower values configurable in software, but may lead to unpredictable behavior.
Analog I/0
Unless otherwise noted: To =25 °C, Vin=24V
Symbol | Parameter | Conditions [Min  [Typ [Max [Units
Fast Analog Input ADC (X2):
Iin 1 mA
Uin Photo diode 1.2 \Y
Uin Differential input TBD V
Uin Single ended input TBD \%
RsampLE Sample rate 100 MSPS
R Resolution 16 bit
Fast Analog Output DAC (X4):
lout 10 mA
Uour 3.6 Vpp
Uour, oFFseT 0 2 V
RsampLE Sample rate 200 MSPS
R Resolution 16 bit

TEC Characteristics

Unless otherwise noted: T4 = 25 °C, V\y =24 V, Load Spec: TBD (Rload etc.)

Symbol | Parameter | Test Conditions | Min | Typ | Max | Units
Output:

lour Bipolar current swing +4 A
Uour Bipolar voltage swing | Uout is maximum ~0.6 X Ui +16 \%
Uout Ripple | Voltage ripple @4A 80 mVep
Output Monitoring (lout resolution is TBD mA; Uourt resolution is TBD mV)

lour Read Precision @ 3.8A 1 5 %
Uout Read | Precision @ 15.0V 1 3 %

Laser Diode Temperature Measurement Characteristics (NTC Probes)
NTC thermistor resistive input characteristics translate into temperature ranges valid for only one type of NTC probe. Below example is given in
the case of an NTC Bas100 3988K Rys 10k temperature sensor.

Symbol Parameter Test Conditions / Hints Min Typ Max | Units
R « | Calibrated range Standard Configuration 3338 55742 Q
OBJ.RANGE™ | (PGA = 1) Corresponding temperature range 52.0 to -10.1 °C
Extended range Standard Configuration 105 | 55742 Q
R * g
OBJ, RANGE (PGA =1or8or 32) Corresponding temperature range 176 to -10.1 °C

* Rogy, RaNGE IS resistance range of the NTC sensor
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Laser Diode Temperature Measurement Characteristics (Pt100 and Pt1000 Probes)

Ta = 25°C, measurement configuration = 23bit / 4-wire / unshielded cable <50mm

Symbol Parameter Test Conditions / Hints Min Typ Max | Units
Toms rance | Range Range is extendable upon Request 50 +200 o
. Device temperature = 25°C R
Tosy, PREC Measuring Error (EN 60571 / IEC 751) 0.005 | 0.01 C
ToBJ, coerr Temp. Coefficient Relative to device temperature 1.6m | °C/K
. Reference measurement fluctuations while o
TosJ, NOISE Value Noise output stage operating @70% load 0.003 C
. Repeated measurements of reference R
Tosy, REP Repeatability resistors after up to 3 days 0.005 C
Sink Temperature Measurement Characteristics (NTC only)
Ta = 25°C, measurement configuration = 12bit / 2-wire / unshielded cable <50mm, °T probe = NTC Bs100 3988K Rzs 10k
Symbol Parameter Test Conditions / Hints Min Typ Max | Units
180 44600 Q
Rsink, rance | Range Corresponding temperature range 150 to -6.0 °C
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Pin Configuration and Mechanical Data
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Pin Description:
General 1/0
X1 Power X3 |1 Power output
X8 Ethernet 2 Power output GND
X9 USB mini B 3-13 Digital IO
Laser Diode Driver / Fast Analog Input 14 GND
X2 [A(6) LD anode 15 RS485 A (+)
C(5) LD cathode 16 RS485 B (-)
4 GND (shield) Fast Analog Output
3 Analog input (photo diode anode) X4 | SMA connector
2 Analog input (photo diode cathode)
1 Ground (shield) Mounting:
TEC Controller 4 x M3 sized bores
X5 P+ Positive current (Peltier element +)
P- Negative current (Peltier element -) Dimensions:
GND Ground 120 mm x 90 mm x 22 mm
STB  Sink temperature sensor B
STA  Sink temperature sensor A
SHD  Shield
OUB  Object temperature sensor UB
OUA  Obiject temperature sensor UA
oIB Object temperature sensor 1B
OIA  Object temperature sensor IA

Copyright: Meerstetter Engineering GmbH 5 Document Number: 5195C (18 December 2015)




erstet era QCL Controller LTC-1141

Quantum Cascade Laser Diode Driver with Integrated TEC Controller HW V1.30

Pin Configuration and Mechanical Data (cont.)

Programmable Logic and Power Supply LEDs:

Orange steady Programmable logic starting up
Green steady Power supply OK*
steady Power supply failure*

* |f H8 & H9 steady = Programmable logic running & at least one power supply rail not ready

System Core, TEC and LDD LEDs:

Green steady Initializing
Green slowly blinking Ready
Green fast blinking Run

Green & - slowly alternating | System not OK (only LDD und TEC subsystem)

B8 steady Error

' ReH & green steady* Other states:
- Firmware update (only system core)
- Restart
Blue slowly blinking TEC temperature control off (output can be enabled)
Blue fast blinking TEC temperature not stable
Blue steady - TEC temperature stable
-  LDDrun

Operation-Modes / Theory of Operation / Communication Modes

The LTC-1141 is a low noise QCL driver with integrated TEC controller (based on TEC-1091).

The core of the LTC-1141 consists of a system on chip featuring high performance processing capabilities in
combination with fast DAC, ADC and memory. This allows fast modulation, sampling as well as onboard data
processing.

Laser diode cooling is managed by the onboard TEC controller featuring high temperature stability and high
measurement precision.

LTC Configuration Software

. ' — e Operation control and monitoring
; e Limits and error management
T Rl oy oy e Charting functions
e — e Auto tuning of PID values
Sink Temperature  [é————
10 Object Temperature _
LoD
‘Communication

Diode Current %

Photo Diode |¢——

Sy
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Detail Block Diagram
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Standard Version Configuration Options / Customization

The LTC-1141 QCL controller is available in a standard version with configuration options or as a fully customized
version.

1. LTC-1141 with standard firmware
- Laser diode current measurement range using the ADC is selectable (see ordering information)
- TEC controller object temperature sensor type is selectable (NTC, Pt100, Pt1000)
2. Customized LTC-1141
- A custom user application on FPGA and processor using subsystems, communication, onboard
processing and measurement can be implemented. All onboard control and measurement values
are available.
- Customized sampling / measurement using the differential input of the ADC (current and voltage
measurement, differential, single ended input etc.)
- Other hardware features and requirements are feasible

LTC-1141 Ordering Information, Hardware Configuration

Example Configuration: LTC-1141 - 1500 - NTC

LTC Model LDD Output Current Object Temperature Sensor Type
-LTC-1141 -1500: 15A - NTC (2 Wire)
-500: 500 mA - PT100 (4 Wire)
-150: 150 mA - PT1000 (4 Wire)
Meerstetter Engineering GmbH Phone: +41 31 712 01 01
Schulhausgasse 12 e’,!,‘&ﬁ{gg‘;‘.ﬁg a Email: contact@meerstetter.ch
3113 Rubigen, Switzerland Website: www.meerstetter.ch

Meerstetter Engineering GmbH (ME) reserves the right to make changes without further notice to the product described herein. Information furnished by
ME is believed to be accurate and reliable. However typical parameters can vary depending on the application and actual performance may vary over
time. All operating parameters must be validated by the customer under actual application conditions.
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