High power laser diode DRIVER for DPSS lasers
ALTx10A-2TEC-LCD (OEM version)

1.4.0 version firmware
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1. FEATURES

» Extremely high efficient laser diode (LD) current ®urce- more than 96% at 8A (max.
10A)

* Laser diode voltage limit feature.

* Soft start feature.

» Two channel high efficient TEC driver. Max. 4A eab

* For smooth temperature stabilization - adjust@lal@meters to avoid temperature oscillations.
» Over temperature protection for laser diode.

* Interlock, external start/stop, internal pulsegmtor.

* Remote control via USB

* High reliability.

» Constant optical power mode.

» Extremely low heat dissipatio@apable to work fanless

* Very compact. Size 119mm(with DB15 socket 128mrBlrxam x 20mm
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2. APPLICATIONS

 Specially designed for solid state laser systentrol and monitor.

* OEM.

3. CHARACTERISTICS

Parameter Value
Power supply voltage +4.5V to +5.5V
Laser diode current source current range +0.4ALA+
Laser diode curent increment/decrament step 0.004A
Laser diode voltage limit range 1.5V to 3V
Laser diode voltage limit increment/decrament step 0.001Vv
NTC (termoresistor) value 10 kOhm
TEC driver current to 4A

* Max curent flow via TEC is determined by itsltamperic characteristics. In case of 5V power $pppd voltage drop in driver and TEC
wires, voltage close to TEC can achieve maximum Bt best TEC performens it is recomended tolEse with max voltage from 2V to 4V
(17 or 31 couples).
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4. ABSOLUTE RATINGS

Parameter Min value Max value
Power consumption (LD-2.5V@10A & 2TECx4V@4A) 60 W
Storage temperature 0°C +70°C
Operating temperature (air or case pad temperature +15°C +40°C
Temperature of separate board elements +80°C

5. IMPORTANT

» Board is not protected against long term over tage! Negative voltage can damage

board!

Red input power wire is always positive (+5V)ther wire is ground (GND)!

We recommend to use only original power supply!

TEC driver stabilizes laser diode or crystal pemature only by cooling.

There is no fuses on board. If necessary adeldagally on laser diode power wire. Use very

fast fuse.

» For OEM version: Air flow is necessary in arase, but you should know that air flow gives
lower temperature changes and this gives bett@ubpower stability, and protects driver from

emergency over heating turn off.
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From componerts To Techrologier

6. LCD MENU CONTROL

[C ol
E © ° tWalue change
OhtPage select
= Q o
o~ (©-stari/stop o
Meniu view Comments

Laser diode current monitoring. Accuracy 0.004A
Laser diode voltage measured on board. It's alvgagater value than
near laser diode.

Laser diode temperature and measured current eedssing TEC.
Crystal temperature and measured current valusiag3EC.

If NTC (termoresistor) is not connected you wilesilot detected’
message

Temperature setting for laser diode. 0.1 C accur@ange: 10.0 C to
50.0C

Temperature setting for crystal. 0.1 C accuracyngea5.0 C to 50.0 C

Current setting for laser diode. Accuracy 0.00Range: 0.400A to
10.000A

Voltage limit for laser diode. Accuracy 0.001 V.rige: 1.500V to
3.000V.

This value always must be greater than laser dipeeating voltage in
case of voltage drop in wires.

Temperature stabilization speed parameter. Ratng&Q.
For slower temperature stabilization set greaddwes. This is necessar
then temperature oscillating. For most of stansigstems should fit 5
or similar value.

Yy

Current limiting for laser diode TEC. Range 1.0A4t0A.
Strongly recommended to limit TEC max current \oid overloading
of main power supply.

Temperature stabilization speed parameter. RatgeQ.
For slower temperature stabilization set great&reval his is necessary
then temperature oscillating. For most of stansiggtems should fit 5
or similar value.

Current limiting for crystal TEC. Range 1.0A to A.0
Strongly recommended to limit TEC max current tattto overload
main power supply.

I I I Io 0" o_ll

This page is to select TEC driving mode “Two ungsdlfEC “ or
“Single bipolar TEC driver”.
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If set “no” then TEC drivers works only then LDtigned on. If set
“yes” TEC start to work all the time after first LBart.

Laser diode soft start means that current willfeeaased step by step
from zero to set value. We recommend always usdfiniction to avoid
damage to laser diode and increase lifetime.

Driver have internal pulse generator. Output i¥qnn in DB-15
connector. Then selected “Single shoot” on eveegging “Down”
button 7 pin transmit 500us positive pulse. Alsencan select
constant pulse generation 1kHz, 2KHz, 5KHz, 10KHd 20kHz.

This page show driver’s internal NTC temperaturexNemperature
can be achieved 75C. At 75C driver stops

Laser diode driver can show optical power 1mV apitdin DB-15
connector equals 1mW. Driver supports constantalptiower mode.
This mode is for compensation optical power dififtis function works
at software level. Program can change currenttalgser to selected
value, but not more than selected current valymge “3”. Value select
using “Up” and “Down” buttons. “OmW” equals disabl feedback.

7 pin in DB-15 connector can be used for seves:tRulse generator,
external start/stop, interlock.

When selected “extrn. start/stop” driver startsitiigin is connected to
GND (9 or 10 pin) and stops then circuit is open.

When selected “interlock” LDD can’t be started wheterlock is open
(7 pin not connected to GND(9 or 10pin)). This flioe is to stop
operating Laser by opening circuit 7 pin disconimgctrom GND)

7. LASER DIODE DRIVER OPERATING LOGICS

* Laser diode driver will not run if LD NTC is ndetected

» Laser diode driver will not run if LD temperaguis higher by 3 degree that selected
temperature. Firstly it will cool down LD tempereguithen will start LD.

 If LD temperature becomes higher by 5 degrdes selected temperature LD will be turned

down and showed message “ LD temperature out giefan
* Red LED means that LD is slow started or alreadyking.

» Green LED: blinking shows that electronics iskiog, green LED freezes for a second when

displays message.

© ALTECHNA Co. Ltd. 7
Konstitucijos ave. 23C-604, LT-08105 Vilnius, Lithuania, tel.: +370 5 272 57 38, fax: +370 5 272 37 04, e-mail: info@altechna.com www.altechna.com




8. RECOMENDATIONS
» Don’t use large bolt type NTC. Use small and faspond time NTC to avoid temperature

oscillations.

*« NTC recommended to put between LD and TEC.

9. OPTICAL POWER MEASUREMENT USING PHOTODIODE

LDD supports constant optical power mode. This fiamc is for optical power drift
compensation. Constant optical mode is organizesbttivare level. Optical power is checked
and LD current adjustment applied 1000 times peprsg&. Feedback can be organized using
analog optical power meter or photodiode. Belowsdrewn optical feedback schematics using
photodiode. R1 variable resistor to adjust scale/2bmW. R1 recommended value range

2002 - 10 k2. To enable feedback user have to set value gréegerO in menu page “14”.

+5V (12pin)
200
L \
B
A\ Photodiode
—— 1000u
L ® |
3V0 Signal out (7pin)
R1—— 204

GND (9,10 pins)

R1 — potenciometer to adjust photodiode sensitivity
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10.D-SUB15 PINOUT

Crystal TEC (-)

Crystal TEC (+)

Crystal NTC
LD NTC
LD TEC (+) LD (+)
o [ 4] un oy (ap | [ —
O O 0O 0O 0 O O cB
c 0O 0O o o o0 ?
L) - [ il - -] o
LD TEC (-) LD (-)
LD NTC Crystal NTC
+5V (Reserved)
Pin Name Description
1,2 LD+ Laser diode anode
3 Crystal NTC Second NTC 10kfor laser crystal
4 Crystal TEC(-) Laser crystal peltier element nagatvire
5 Crystal TEC(+) Laser crystal peltier element pusitvire
6 LD NTC Laser diode NTC 1@k
7 PulseGen/interlock | User selectable pulse geneoatioierlock
8 LD TEC () Laser diode peltier element positiveenir
9,10 LD (-) Laser diode catode
11 Crystal NTC Second NTC 10kfor laser crystal
12 +5V (100mA) +5V for optional external electronics
13 LD NTC Laser diode NTC 1@k
14 Optical Feedback For photodiode or optical powetem
15 LD TEC (-) Laser diode peltier element negativeewi
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11. THREE WAYS TO GET BI-DIRECTIONAL REGIME

— 1 TECI— This mode support single
bidirectional TEC and it is selectable
in ‘9" menu page by pressing “up”

button (“Single bipolar TEC driver”).
Then you turn on this mode “XI”
channel automaticly disables. In zero
8. °® e 00 © .1 page TEC are indicated as ‘LD’

15 9 TEC.
o o o &6 0 O
D-SUB 15

Figure 1. Single bi-directional TEC

J This mode supports two bidirectional

TEC using LD channel power. At this
mode laser diode can’'t be used. User
in LDD menu page ‘9" have to select
mode named “Two unipolar TEC
drivers”. At page ‘3’ have to set current
4-8amps and at page ‘4 set 1.5-
2.5Volts. For example if in page ‘4’ is
set 1.5Volts this means that heating
max voltage is 1.5Volts, for cooling 4.5-
1.5 =3 volts. This rule is for both TEC
channels.

D-SUB 15

Figure 2. Two bi-directional TEC drivers

This mode support two bidirectional
_i TEC using external power. User in LDD
menu page ‘9" have to select mode
t t named “Two unipolar TEC drivers”. If
external's power supply voltage for

m TECJ — TEC

HISVie2 V] TEC's is 1.5Volts this means that
T heating max voltage is 1.5Volts, for
8 1 cooling 4.5-1.5 =3 volts. This rule is for
L L L both TEC channels.
15
—e @ o L External power supply for TEC have to
D-SUB 15

be capable to pass current to both
directions otherwise TEC driver will be

Figure 3. Two bi-directional TEC drivers capable to heat only.

using external power supply schematics
schematics.
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12.POWER SUPPLY JACK

GND @ 45V

13.MECHANICAL DATA

-
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Copyright

No information contained in this document may h@oduced in any form, in full or in part, withoutiqr written
permission from Altechna Co. Ltd. All informatiomqvided iSCONFIDENTIAL.

Software manual

M | aser control for 1.4.0 firmware

LD temp. control

Set temp. [deg): |
P1 parameter 4

TEC current limit [&] [ 5 1
17 mA
—-C

Yoltage limit control

2000 mv
1 mv

TURM OM LASER

STOP LASER

Crpstal temp. control LD control settings 7pinon DB-15 act as:

* Pulze generator o

Single pulze 500Uz j

[ Limited access meniu

Settemp. [deq) [ 199

P1 parameter 4
TELC current liit [4)] 3

Soft start enable/disable

O Cooling LD and crystal

wihen LD iz turmed down ™ Extemal start/stop

Digable LD TEC

™ Interlock
D mA Dizable =l TEC
T C Single bipolar TEC driver Optical power
Current control PCE board temperature S eslise) perD 0 i
* [-dizables feedback
3000 me,
27.3C 1519 mW
12 mA

www_altechna.com

After changing each value press Enter to committiange

Dialog Box Comments
Curmerit control Current setting for laser diode. Accuracy 0.00&Range: 0.400A to
10.000A
1500 mé,

Yaltage limit contral

2000 i

Voltage limit for laser diode. Accuracy 0.001 V.rig@: 1.500 V to 3 V.
This value always must be greater than laser dopeeating voltage in
case of voltage drop in wires.

LD temp. contral

Set temp. [deg): 20
P1 parameter 4
TEC current limit (8] [ 1 5

Temperature setting for laser diode. 0.1 emry. Range: 10.0 C to
50.0C

Temperature stabilization speed parameterg&a to 20.
For slower temperature stabilization set greatreval his is necessary
then temperature oscillating. For most of standggstems should fit 5 or
similar value.

Current limiting for laser diode TEC. Rang&A to 4A.

Cryztal temp. contral
Set temp. [deqg): a0
F1 parameter 4

TEC cunent limit [4]| 1§

Temperature setting for crystal. 0.1 C accur&ange: 5.0 C to 50.0 C
Temperature stabilization speed parameterg&arto 20.
For slower temperature stabilization set greatkrezal his is necessary
then temperature oscillating. For most of stansiggtems should fit 5 or
similar value.
Current limiting for crystal TEC. Range 1.1\ dA.
Strongly recommended to limit TEC max current thaitto overload main
power supply.
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Driver install manual

Windows Drivers and Installation Instructions

Before you connect your LDD driver to a computermimg windows, you must install its drivers
by following these steps:

Download this driver: win cp2102 drivers.zip (293k zip)

IMPORTANT: You must extract the files in win_cp2102 _drivers.zip into a temporary directory.
DO NOT attempt to double-click or run any of the files until you have extracted them.

Open the temporary directory and run PololuUSBInstaller.exe. The “Install Driver” dialog will
open.

Browse to the directory in which you would like the driver to be installed and click “Install”.

In Windows XP, a “Software Installation” dialog will appear twice, warning you that this driver
has not been tested by Microsoft and recommending you stop the installation; click “Continue
Anyway” both times. If you are running Vista, you will get similar warnings that you can safely
ignore.

When the installation is complete, a “setup” dialog that says, “Installation Successful” will
appear; click “OK”.

Windows Vista users:your computer should automatically install theessary drivers when
you connect a LDD driver, in which case no furthetion from you is required.

Windows XP users:follow steps 7-10 for each new device you cont@gbur computer.

7.

10.

11.

Connect the LDD driver device to your computer’s USB port. Your computer will detect the new
hardware and open the “Found New Hardware Wizard”.

Select the automatic software installation option. If it asks whether it can search for the drivers
using Live Update, give it permission. If multiple drivers are found, you will be prompted to
“select the best match for your hardware” from a list. Select the one for the Pololu USB-to-Serial
Adapter.

The “Hardware Installation” dialog will appear, warning you that this driver has not been tested
by Microsoft and recommending that you stop the installation; click “Continue Anyway”. The
installation should then complete; click “Finish”.

You will have to repeat steps 8 and 9 again (you have to install one driver for the USB device and
another for the serial device). After that, you are ready to use your LDD driver

If you now go to your computer’s device manager and expand the “Ports (COM & LPT)” list, you
should see “Pololu USB-to-Serial Adapter” as one of the COM ports.

Some software will not allow connection to highé€I port numbers. If you need to change the
COM port number assigned to your USB adapter, youdo so using the Windows device
manager. Bring up the properties dialog for thelSRoUSB-to-Serial Adapter” COM port and
click the “Advanced...” button in the “Port Settingsib. From this dialog you can change the
COM port assigned do your device.
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Software install manual

1. Run Setup.exe

2. Follow setup instructions

3. After installation while starting this program for a first time you
will be prompted to give COM port number, you can obtain itin
Windows device manager window (Pololu USB-to-Serial Adapter)

Bl Please select port @

Flease select COM port:

Ok

4. You are ready to use LDD software
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