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No part of this manual, including the products auwftware described in it, may be
reproduced, transmitted, transcribed, stored ietaeral system, or translated into any
language in any form or by any means (except doaotatien kept by the purchaser for
backup purpose) without the express written perfionssf Altechna R&D Ltd.

Product warranty or service will not be extended if
1. The product is repaired, modified or altered I@da such repair,
modification of alteration is authorized in writiy ALTECHNA R&D).
2. The serial number of the product is defaced issimg.

ALTECHNA R&D Ltd. PROVIDES THIS MANUAL “AS IS* WITHOUT
WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIEDINCLUDING
BUT NOT LIMITED TO THE IMPLIED WARRANTIES OR CONDITONS OF
MERCHANTABILITY FOR A PARTICULAR PURPOSE. IN NO EVNT SHALL
ALTECHNA R&D, ITS EXECUTIVE, EMPLOYEES OR AGENTS BEIABLE FOR
ANY INDIRECT, SPECIAL INCIDENTAL, OR CONSEQUENTIALDAMAGES
(INCLUDING BUT NOT LIMITING DAMAGES FOR LOSS OF PRBITS, LOSS OF
BUSINESS, LOSS OF USE OR DATA, INTERPUTION OF BU&ESS AND THE
LIKE), EVEN IF ALTECHNA R&D Ltd. HAS BEEN ADVISED = THE
POSSIBILITY OF SUCH DAMAGES ARISING FROM ANY DEFECODR ERROR IN
THIS MANUAL OR PRODUCT.

SPECIFICATIONS AND INFORMATION CONTAINED IN THIS MANUAL ARE
FURNISHED FOR INFORMATIONAL USE ONLY, AND ARE SUBJET TO
CHANGE AT ANY TIME WITHOUT NOTICE. IT SHOULD NOT BECONSTRUED
AS A COMMITMENT BY ALTECHNA R&D Ltd. ALTECHNA R&D Ltd. ASSUMES
NO RESPONSIBILITY OR LIABILITY FOR ANY ERRORS OR INCCURACIES
THAT MAY APPEAR IN THIS MANUAL, INCLUDING THE PRODWTS AND
SOFTWARE DESCRIBED IN IT.

THIS MANUAL IS DIRECTLY CONNECTED TO FIRMWARE VERSDN. LATEST
FIRMWARE AND MANUAL VERSIONS CAN BE DOWNLOADED FROM
www.wophotonics.com

Products and corporate names, appearing in thisiahamay or may not be registered
trademarks or copyrights of their respective comgmnThey are used only for
identification or explanation and to the owner'siei, without intent to infringe.
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Workshop of Photonics

INTRODUCTION

The Tiny LDD Laser Diode Driver is an electronic device that contains high
power current source (up to 10A) for laser diod®)land two controllers for
Peltier thermoelectric coolers (TECs). Compact higghly-efficient design limits
power dissipation and simplifies heat-sinking reguonents. IT is perfectly suited
for OEM applications. The Laser Diode Driver incorgtes LD protection

features like slow current ramp-up (soft start fiong, current limit, temperature
limit and overheating protection.

Tiny LDD™ drive

r on
www.wophotonics.com + \
@ -

Figure 1. TINY Laser Diode Driver.
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FEATURES

Figure 2. TINY OEM with 1.4.1 version firmware.

» Extremely high efficient laser diode (LD) curresgurct more than 96% at 8.
(max.10A).

* Laser diode voltage limit featur

* Soft start feature

» Two channel high efficiency TEC driver. Max. 4Acé.

* Smooth temperature stabilization adjustable pamarmdb avoid temperatt
oscillations.

» Over temperature otection for laser diode and laser crystal.

* Interlock, externl start/stop, internal pulse generator.

* Remote control via US

* High reliability.

 Constant optical power moc

» Extremely low heat dissipation. Capable to wfanless.

* Very compact. Size 119mm (with DB15 socket 12¢) x 51mm x 20mr.
(With DB15 ocket, 5in x 2in x 0.79in
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SAFETY

Symbols

Sections marked with this symbol explain dangeas thight result in personal
injury or death. Always read the associated infdioma carefully, before
performing the indicated procedure.

ATTENTION!

Paragraphs preceded by this symbol explain hazifvats could damage the
instrument and the connected equipment or may dassef data.

NOTE]
This manual also contains "NOTES" and "HINTS" venittin this form.

Regulation

All statements regarding safety of operation awtirtecal data in this instruction
manual will only apply when the unit is operatedreotly.

Before applying power to your TINY LDD device, makare that the power
supply power cord is correctly connected to thetqmtive earth contact of the
socket outlet! Improper grounding can cause elehock with damages to
your health or even death!

TINY LDD laser diode and temperature controllerssmoot be operated in
explosion endangered environments! Do not remowversb Refer servicing to
qualified personnel only!

Laser modules in connection with TINY LDD laser di#oand temperature
controllers can deliver up to several Watts of bisfinvisible laser radiation!
When operated incorrectly, this can cause sevemada to your eyes and
health!

Be sure to pay strict attention to the safety rebemdations of the appropriate
laser safety class! This laser safety class is ethdn your external laser source
used.
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ATTENTION!

Laser output, sensor inputs, and control inputs aotbuts must only be
connected with duly shielded connection cables. m obstruct the air
ventilation slots in the housing! Only with writterconsent from
ALTECHNA R&D may changes to single components beried out. This
precision device must be shipped in its compleigiral packaging, including
the foam parts. If necessary, ask for a replacepacikage.

ATTENTION!

The following statement applies to the products timdware versions covered
in this manual, unless otherwise specified herdine statement for other
products or firmware version will appear in the@opanying documentation.

Latest manual versions can be downloaded framyv.wophotonics.com

These limits are designed to provide reasonabléegtion against harmful
interference in a residential installation. Thisiggent generates, uses, and can
radiate radio frequency energy and, if not insthked used in accordance with
the instructions, may cause harmful interferenceradio communications.
However, there is no guarantee that interferendenwet occur in a particular
installation. If this equipment does cause harmfuerference to radio or
television reception, which can be determined bygihg the equipment off and
on, the user is encouraged to try to correct theference by one or more of the
following measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipmentkeaeer.

- Connect the equipment into an outlet on a circiffeknt from that to
which the receiver is connected.

- Consult the dealer or an experienced radio/TV tecdm for help.

ALTECHNA R&D is not responsible for any radio teision interference
caused by modifications of this equipment or thlessitution or attachment of
connecting cables and equipment other than thosecifgd by
ALTECHNA R&D. The correction of interference caudayl such unauthorized
modification, substitution or attachment will bettesponsibility of the user.
The use of shielded I/0O cables is required whemeoting this equipment to
any and all optional peripheral or host devicesuFato do so may violate FCC
and ICES rules.

ATTENTION!

Cellular phones or other radio transmitters aretadite used within the range of
three meters of this unit since the electromagnidid intensity may then
exceed the maximum allowed disturbance values doapto IEC 61326-1.

Information is subject to change without notice 7
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GETTING STARTED
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Unpacking

The device is packed in a rigid case, dedicateghdotable applications. Inspect
the packaging and the case for damage before gpenin

If the packaging or the case appears to be damageg it until you have
checked the contents and you have inspected tHesedcdevice mechanically
and electrically.

Verify that the case contains:

e One TINY LDD.

e One 40W power supply, with wall socket connect@moading to ordering
country (for EU countries, others by request).

e One USB cable (A-B) 2 m.

e One instrumentation flash memory stick (contaimmanuals, drivers, tools
and software).

Preparation

1. Connect the power supply connector to the powenecior on the right side
of the device (refer to Figure 1).
2. Connect the optical setup to the LDD device usisg@plied adapter cable.

ATTENTION!

If you are using a custom made cable for connedtiegoptical setup to our
LDD products, please consult with us in advancerder to avoid damage.

Information is subject to change without notice 8
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Parameters Value
Power supply voltage +4.6V to +5.4V
Laser diode current source current range +0.4ALA+
Laser diode current increment/decrement step 0.004A
Laser diode voltage limit range 1.5V to 4V
Laser diode voltage limit increment/decrement step 0.001VvV
NTC (termoresistor) value 10 kOhm
TEC driver current Up to 4A*

* Max current flow via TEC is determined by its tarhperic
characteristics. In case of 5V power supply andaga drop in driver
and TEC wires, voltage close to TEC can achieveirmax 4V. For
best TEC performance it is recommended to use THG max
voltage from 2V to 4V (17 or 31 couples).

Par ameter Min Max value
value

Power consumption (LD-2.5V@10A & 2 TEC x 60 W

4V @ 4A)

Storage temperature 0°C +70°C

Operating temperature (air or case pad 0 o

tefnperatgre) P ( P ssec +40°C

Temperature of separate board elements +80°C

e Board is not protected against long term over galtaNegative voltage will
damage board!

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

e We recommend using only original power supply!

e TEC driver stabilizes laser diode or crystal terapgne only by cooling.

e There are no fuses on board. If necessary addstrsaly on laser diode
power wire. Use very fast fuse.

e For OEM version: Air flow is necessary in any casa, you should know
that air flow gives lower temperature changes &iglgives better output
power stability, and protects driver from emergeaegrheating turn off.

Information is subject to change without notice
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TINY LDD on-board hardware

e Laser diode driver CW.
e Mini USB port. Compatible with USB 2.

e Two NTC inputs.
e Two lines text LCD screen.

e TEC controller

Connections

Left side connectors:

e D-SUBI15.

Right side connectors:

e Mini USB 2.0.

Top side (for version with metal casing)

e On/Off button.
e Power connector x2.

\N\[O31=H For OEM versions power cord is on the top (~15 ength), red line on
the cable means positive wire.

Information is subject to change without notice 10
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PINOUT D-SUB15

PIN Name Description

1,2 LD+ Laser diode anode

3 Crystal NTC Second NTC 10kOhm for laser crystal
4 Crystal TEC (-) Laser crystal peltier elementatag wire
5 Crystal TEC (+) Laser crystal peltier elementifes wire
6 LD NTC Laser diode NTC 10kOhm

7 PulseGenl/interlock User selectable pulse genevaiaterlock
8 LD TEC (+) Laser doped peltier element positivieew
9,10 LD (-) Laser diode catode

11 Crystal NTC Second NTC 10kOhm for laser crystal
12 +5V (100mA) +5V for optional external electrasic

13 LD NTC Laser diode NTC 10kOhm

14 Optical Feedback For photodiode or optical poweter

15 LD TEC () Laser diode peltier element negatiwe

Information is subject to change without notice
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CRYSTAL
TEC

LD NTC
t +\V/
USER g GND
PROGRAMABLE LD +
™
8 7 6| |5 4 2 1
® 006 0 0 O

1
15 3 13 12| 11 2‘ o)
GZ) 3
+V ) LD -
[ 1 t
| | CRYSTAL NTC
LDTEC|  |[|—7
OPTICAL
FEEDBACK +5V (RESERVED)

Figure 3. TINY LDD pin-out D-SUB15.

WZASRNENE Double check pin numbers, as wrong connection @mage LDD driver
or setup.

\NOJR=H D-SUB15 plug is shown as it is on the TINY LDD div
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® Vil. LCDMENU CONTROL

(«]

E o

[l

Q
i (©-start/stop

Menu view

Figure 4. TINY OEM buttons.

Comments

Current: 8.504 A
Voltage: 2.321 V

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

LD:35.0C 2.089 A
Xt: Not detected

Laser diode temperature and measured current catissing
TEC.

Crystal temperature and measured current valusiagp3EC.
If NTC (termoresistor) is not connected you willeséNot
detected’ message.

1. LD temp. ctrl.
Set temp.: 35.0 C

Temperature setting for laser diode. 0.1 C accuracy
Range: 10.0 Ct0 50.0 C

2. Xtal temp.
Set temp.: 20.0C

Temperature setting for crystal. 0.1 C accuracy.
Range: 10.0 Ct0 50.0 C

3. Current ctrl.

Current setting for laser diode. Accuracy 0.004 A.

Set I: 8.500 A Range: 0.400A to 10.000A
4. Voltage limit Voltage limit for laser diode. Accuracy 0.001 V.
Set U: 2.799 V Range: 1.500V to 3.000V

IN[OJI=4 This value always must be greater than laser diode
operating voltage in case of voltage drop in wires.

5. LDTECParaml1

Temperature stabilization speed parameter. RangeQ.

SetP1:5 For slower temperature stabilization set greatéwevarhis is
necessary when temperature oscillating. For mostasfdard
systems should fit 5 or similar value.

6. Limit LD TEC  Current limiting for laser diode TEC. Range 1.0At0A.

Current: 2.8A

Strongly recommended to limit TEC max current tmidv
overloading of main power supply.

7. Xt TEC Param 1 Temperature stabilization speed parameter. RatgeQ.

SetP1:5 For slower temperature stabilization set greatéwearhis is
necessary when temperature oscillating. For mdsttamdard
systems 5 or similar value should fit.

8. Limit Xt TEC  Current limiting for crystal TEC. Range 1.0A to A.O

Current: 2.8A

Strongly recommended to limit TEC max current tevent
overload in main power supply.

Information is subject to change without notice 13
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9. Two unipolar  This page is to select TEC driving mode “Two ungsolfEC *“

TEC drivers or “Single bipolar TEC driver”.

10. Cooling when If set “no” then TEC drivers work only when LD igrhed on.
LD is off: no If set “yes” TEC starts working all the time aftest LD start.
11. Soft start Laser diode soft start means that current willlmeeased step
*ON OFF by step from zero to set value. We recommend alwagsthis

function to avoid damage to laser diode and inedifetime.

12. Int. trigger Driver have internal pulse generator. Output is7opin in
Single shoot DB-15 connector. When selected “Single shoot” omrgv

“Down” button pressing 7 pin transmits 500us pesitpulse.
Also user can select constant pulse generation 1RKEz,
5KHz, 10KHz and 20kHz.

13. PCB board This page shows driver's internal NTC temperatuviax
temp.: 28.9 C temperature that can be achieved is 75C. At 75¢@dstops.

14. Op.pr.1364mW Laser diode driver can show optical power 1mV atpirtin

Feedback disabl. DB-15 connector equals 1mW. Driver supports corstan
optical power mode. This mode is for compensatiptical
power drift. This function works at software lev@®rogram
can change current to get closer to selected vddue,not
more than selected current value in page “3”. Vaduselected
using “Up” and “Down” buttons. “OmW” equals disable
feedback.

15. 7 pin act as 7 pin in DB-15 connector can be used for sevesisaPulse

Pulse generator  generator, external start/stop, interlock. Wheedeld “extrn.
start/stop” driver starts when 7 pin is connecte&ND (9 or
10 pin) and stops when circuit is open. When setbct
“interlock” LDD can’t be started if interlock is ep.

16. Firmware Shows current version of the firmware of this devic
version
v.1.4.1

VIIlI. LASER DIODE DRIVER OPERATING

e Laser diode driver will not run if LD NTC is not geted.

e Laser diode driver will not run if LD temperatur® 15 degrees higher than
selected temperature. Firstly it will cool down aRd then will start it.

e If LD temperature becomes higher by 5 degrees seéetted temperature LD
will be turned down and “LD temperature out of rahgiessage will appear.

e Top LED means that LD is slow started or alreadykivg.

e Bottom LED: blinking shows that electronics is wioid, white LED freezes
for a second when displays a message.

e Don't use large bolt type NTC. Use small and fastponse time NTCs to
avoid temperature oscillations.

e Itis recommended to put NTC between LD and TEC.

Information is subject to change without notice 14
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| X. CONNECTION OF PERIPHERALS

Optical power measurem:

LDD supports constant optical power mode. This fiamcis for optical powe
drift compensation. Constant optical mode is orgaahiat software level. Optic
power is checked and LD current adjustment appli@éd0 times per secon
Feedback can be organized using analog optical poveter or photodiods
Below optical feedback schematics using photoc are presente. R1 variable
resistor to adjust scale ImvmW. R1 recommended value range z 10
kOhm To enable feedback ushas to set value greater th@ inthe menu.

+5V (12pin)
200
@ \
Y
AN Photodiode
—— 1000u
- ° |
3V0 Signal out (7pin)
R1—— 2200

GND (9,10 pins)

R1 — potenciometer to adjust photodiode sensitivity

Figure 5. Optical power measurement scheme.

Power supply jac

GND ( E ’ +5V

Figure 6. Power supply jack.

Information is subject to change without notice
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Bi-directionalmode

This mode suppors single bidirectional
TEC and it is selectable ia meau on pag:
‘9’ by pressing “up” button (“Single bipol:
TEC driver”). Wher you turn on this mode,
“XI" channel automaticall is disabledOn
menu pagezero TEC are indicated as ‘Ll
TEC.

This mode supports two unidirectiot
TECs using LD channel power. At th
mode laser diode can’'t be used. Use
LDD menu page ‘9hasto select mod
named “Two unipolar TEC driversUser
hasto set current — 8 Amps and 1.5-2.5
V. For example if 1. V is seton page ‘4
this means that heating max voltage is
V. In case otooling 4.t-1.5=3 V.

This mode supports two bidirectional TI
using external powelUser in LDD menu
page ‘9’ hasto select mode named “Tw
unipolar TEC drivers”. If extern power
supply voltage for TEC is 1V, this means
that heating max voltage is . V. In case of
cooling 4.5 -1.5 = 2 V. This rule is for both
TEC channels. Exterr power supply for
TECshave to be capable to pass curiin

both directions otherwise TEC driver w
be capable to heat or

—{ TEC|—

1
o o o 6 6 0 ©

15 9
o o o &6 0 O

D-SUB 15

Figure 7. Sngle bi-directional TEC.

— TEC J — TEC
t«
N'E'(; NTC
8 1
e o ® O o0
15 9
o O o ® o
D-SUB 15

Figure 8. Two uni-directional TEC drivers.

—TECJ —TEC—I

+1.5V to 2.5V

D-SUB 15

—e © o o0

Figure 9. Two bi-directional TEC drivers

using external power supply schematics
schematics.
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X. MECHANICAL DATA
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126,7

Figure 10. TINY OEM measurements.

35

1 B-MiNI USE
2 D-SUB 15

Figure11. TINY LDD measurements.
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20.5

20.5

31

Figure 12.TINY LDD measurements, the lower part.
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Before installingLDD control software, user should instdlivers for“CP210x
USB to UART Bridge VCI. For up to date version ches
www.wophotonics.col.

After installingdrivers, follow these stej

1. Run Setup.exe
2. Follow these step

-

g wielcome to the LD -controller installation program.
g

Setup cannot install zystem files ar update shared files if they are in uze.
Before proceeding, we recommend that you cloge any applications you may
be running.

Figure 13. Close any running applications and click OK.

Eegin the inztallation by clicking the button below.

Click thiz buttan ta install LD-controller software to the specified destination
directory.
ey

Directony:
C:\Pragram Files\LD-contraller', LChange Directory |

Exit Setup |

Figure 14. Change or |leave the default installation directory and click PC icon.

Information is subject to change without notice 19
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LD-controller Setup was completed successfully.

I oK |
Figure 15. Click OK.

3. After installation while starting this program fthe first time you will be
prompted toselec COM port number, you can obtain it in Windows de\
manager window (COM and LPT ports/ Silicon | cp210y virtual com
port).

\NeJI= Remember this port number, as at start of this naragit will ask
again for port numb.

Flease select COM port;

OF.

Figure 16. Pop-up window with port selection.

4. Run program “LDD control softwar. In popped up window, select pi
number to which LDl is connected. Press OK button.

You are ready to use LDD control softwi

Information is subject to change without notice 20
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SOFTWARE MANUAL
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1 I Set temp. [deq): I
2 I F1 parameter I
3 ITEE current limit [A] I

4

LD temp. control

Set terp. [deg):
F1 parameater
TEC current limit [4)

—-mA
-- C
Waltage limit control

—
e mV

TURN OM LASER

Crystal temp. control

Set temp. [deqg):
F1 parameter
TEC current limit [4)]

— mA
Sy

Current contral

—
- mA

STOP LaSER

LD control zettings

[] Soft start enable/disable

O Cooling LI and crystal
when LD is turmed down

[ Disable LD TEC

[ Disable X TEC

PCB board temperature

Fpin on DB-15 act as:

" Pulse generator L
=

" External start/stop

" Interlock

Optical power

Set optical power:

* O-dizgables feedback

——mW

LD temp. contral

the change).

Figure 17. Laser control window (after changing each value press Enter to make

1. Setting of emperature for laser diot Accuracy:

N

value.

This

0.1°C. Range: 109C to 50.6 C

standard systems.

. Temperature stabilization speed parameter. F. 1
to 20. For Bwer temperature stabilization set gre:
is necessary when temperature
oscillating. Value of 5 should be suitable for mi

3. Current limiting for laser diode TEC. Rar. 1.1 A

Yalkage limit contral

—
——mV

to 4 A, accuracy 0.004A.

4. Current andemperature display at the mom:

. Voltage limit for laser diode. Accura: 0.001V.

Range: 1.500V to 3\)\I®&)= This value always mu:
be greater than laser diode operating voltagease
of voltage drop in wire

Figure 18. LD temperature control and voltage limit control.
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Cryztal temp. control

l I Set ternp. [deq): I

2 I F1 parameter I

3 ITEE current limit [4) I

- mA

4 e
Current control

) |

——mA

N

. Setting of temperature for crystalccuracy:0.1° C.

Range: 5.8 C t0 50.6 C.

. Temperature stabilization speed parameter. F. 1

to 20. For slower temperature stabilization settg
value. This is necessary when temperature
oscillating. Value of 5 shoulde suitable for most
standard systems.

. Current limiting for crystal TEC. Ran: 1.1 Ato 4 A.

Strongly recommendedo limit TEC max curren
because it can overload main power suj

. Current and temperature display at the mor

. Setting of arrent for laser diode. Accure: 0.004 A.

Range: 0.400 A to 10.000 A.

Figure 19. Crystal temperature control and current control.

LD control zettings

1 I [] Soft start enable/disable

O Coaoling LD and crystal
2 when LD iz turned down

3 I [] Dizable LD TEC

4 I|:| Dizable I TEC

PCE board temperature

5 | --C

N

. Soft start function enabling LD to start graduz

. Cooling option for LD and crystal. Temperati

values set by user remain constant even after L
shut down.

. Option for disabling the LD TEC.
. Option for disabling crystal TEC.

. PCB board temperature at the morr

Figure 20. LD control settings and PCB board temperature.
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1

7pin on DB-15 act as:

" Pulze generator L

| =

2I i~ Euxternal start/ztop

3.
3 " Interlock
4.
Optical power
4 ISet optical power: I
* (-dizables feedback
5 - mW
5

. Pulse generator option with drajmwn window

letting user choose single pulse of 500ms up to 1k
20KHz pulse with duty cycle 50%.

. External start/stop option.

Interlock option.

Optical feedback €ontroller contains constant las
power (for measurements see chapter 1X) wher
current is being increased or decreased, but threrth
cannot be set higher than adjusted in laser ¢
current control menu. Specifying 0 means that
option is disabled.

. Displayspower at the moment if optical power is

and measuring schemecdsnnectec

Figure 21. 7pin on DB-15 function selection and optical power set window.
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XI1l. REVISION HISTORY

1. Rewritten manual (2012 March 21).
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