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@) PicoLAS

FOCUSSING POWER TO THE POINT

LDP-QCW-II 600-50

Figure: Qutput signal for a 50 ps / 50 A prepulse and
200 A /500 ps main pulse

Product Description

The LDP-QCW-Il 600-50 is a compact and
efficient current supply to drive high power laser
diodes in gcw operation.

It is designed for high currents of up to 600 A
with an output voltage of up to 50 V. With its
compact design the LDP-QCW-Il 600-50 can
achieve a peak power of 72 kW leading to an
excellent power to size ratio.

It needs only one supply voltage for the control
lcgic and the power stage. The driver settings
and output is controlled by a RS-232 interface. As
the LDP-QCW-Il 600-50 is capable of generating
pulses on its own, no external pulse generator is
required and all parameters can be easily
adjusted.

The LDP-QCW-I1 600-50 is the perfect choice for
a wide range of applications. The high maximum
power makes the driver especially suitable for
medical applications.

QCW Driver for High Power Laser Diodes

Rev. 1905
e Output current: 60 .. 600 A
e Compliance voltage: 0 .. 50 V
e [nternal isolation
* Prepulse option included
* Compact design
e Baseplate cooling
e Optional: External Capacitor Bank
Technical Data*
Qutput current 60 .. 600 A
Max. compliance voltage [0 .. 50V
Min. pulse duration < 100 us
Max. pulse duration 5ms**
Max. repetition rate > 1 kHz**
Max. duty cycle 10 %**
Max. rise time < 25 s
Current overshoot <5 %**
Current monitor Typical 200 ANV
Voltage monitor Typical 0.025 V/V
Pulse trigger input 5V TTL
Connectivity RS-232, optional: LDP-C
BOB
Supply voltage 48 V DC
Max. power dissipation TBDX¥
Dimensions in mm 295 x 150 x 160
Weight 3.32 kg
Operating temperature 0 to +55 °C

* Specifications measured with a fast recovery diode instead of a laser diode.
** See manual for details

e Overtemperature shutdown

e Enable/Disable input

e Driver status output

e Protection of the laser diode against reverse
currents

® Baseplate cooling, internal fans preventing
local hot spots on the driver

* Two independent interlock circuits for systems
with high safety requirements

Optional Accessories: LDP-C BOB

PicoLAS GmbH
Burgstr. 2
52146 Wirselen Fax:
Germany

Phone: +49 (0)2405 64594 60
+49 (0)2405 64594 61 Web:

E-mail: sales@picolas.de
www.picolas.de




@ PicoLAS

FOCUSSING POWER TO THE POINT

LDP-QCW-II 600-120 Rev. 1905
QCW Driver for High Power Laser Diodes

¢ Qutput current: 60 .. 600 A

e Compliance voltage: 0 .. 120 V

e Internal isolation

* Prepulse option included
Compact design

e Baseplate cooling

e Optional: External Capacitor Bank

Technical Data*

Output current 60 .. 600 A
Max. compliance voltage |0..120V
Min. pulse duration < 100 us
Max. pulse duration 5 ms**
Max. repetition rate > 1 kHz**
Max. duty cycle 10 o
Max. rise time <25 ps
Current overshoot <5 %**
Current monitor Typical 200 ANV
Voltage monitor Typical 0.025 VAV
Pulse trigger input 5VTTL
Connectivity RS-232, optional: LDP-C
BOB
Figure: Output signal for a 50 ps / SO_A prepulse and SUpp|y Voltage 48 Vv DC
SRR enees Max. power dissipation | TBD**
P Dimensions in mm 295 x 150 x 160

Product Description Weight 332 kg

The LDP-QCW-Il 600-120 is a compact and Operating temperature 0 to +55 °C

efficient current Supply to drive h‘gh power laser * Specifications measured with a fast recovery diode instead of a laser diode.

diodes in gcw operation. ** See manual for details

It is designed for high currents of up to 600 A

with an output voltage of up to 120 V. With its e Overtemperature shutdown

compact design the LDP-QCW-Il 600-12 can « Enable/Disable input

achieve a peak power of 72 kW leading to an
excellent power to size ratio.
It needs only one supply voltage for the control

e Driver status output
e Protection of the laser diode against reverse

logic and the power stage. The driver settings currents
and output is controlled by a RS-232 interface. As o Baseplate cooling, internal fans preventing
the LDP-QCW-Il 600-120 is capable of generating local hot spots on the driver

pulses on its own, no external pulse generator is
required and all parameters can be easily
adjusted.

The LDP-QCW-II 600-120 is the perfect choice for
a wide range of applications. The high maximum
power makes the driver especially suitable for
medical applications.

e Two independent interlock circuits for systems
with high safety requirements

Optional Accessories: LDP-C BOB

PicoLAS GmbH

Burgstr. 2 Phone: +49 (0)2405 64594 60 E-mail: sales@picolas.de
52146 Wiirselen Fax: +49 (0)2405 64594 61 Web:  www.picolas.de
Germany



How to use the Manual

A Remark: The LDP-QCW:-II 600 described in this manual is ianairily baseplate
cooled laser diode driver. Improper cooling mayseaan internal overtemperature shutdown.
The two fans in one side of the unit prevent ldhafrmal hot spots inside the unit. They can
not compensate improper baseplate cooling. Thiaside an enclosure within an OEM
application is usually enough to yield enough lmwf Please do not cover any ventilation
slots.

Heat sink cooling with fans: Depending on the final application and operatianme a
sufficient airflow created by the fans through kigat sink must be possible.

Please refer to section “Cooling” for more detat®ut the thermal power losses during
operation.

You may use a passive or an active air/water cooler

Housing: All units are delivered with housing. Chas are possible; the units can be
delivered without housing upon request.

Before powering on your unit, read this manual dlighhly and make sure you understood
everything.

@ Please pay attention to all safety warnings.
If you have any doubt or suggestion, please ddasitate to contact us!



Overview

The LDP-QCW-I1I 600 (LDP-QCW for short) is a highvper linear regulated laser diode
driver. It supports the following features:

o
o

O OO O0oOo

(@)

Supports up to 50 V / 120 V compliance voltage

Two independent output stages which can be usgdrerate a pulse step. Can be
combined if dual pulse is not required.

Linear output driver for rectangular current pulsath ripple < 1 %

Multiple trigger modes for external and internajgering

Plastic optical fiber (POF) control interface

Interlock input for safety

Supports connection of an external capacitor bankohger pulse durations (limited
only by power losses)

Software controllable input current limitation.

Technical Specifications

Output current Combined mode:
50 .. 600 A

Independent mode:
20 .. 220 A pre pulse
50 .. 600 A main pulse

Compliance voltage 0.50v/0..120V

Min. pulse duration <100 us

Max. pulse duration 500 ms

Max. repetition rate > 1 kHz

Max. duty cycle 10 %

Max. rise time <25us

Current overshoot <5 % (depending on
regulator settings)

Pulse trigger input Analog Interface: TTL

Connectivity Analog interface,
RS-232

Supply voltage 48 V DC

Max. input current 1.80A

limitation

Max. power dissipation| TBD

Dimensions in mm 295 x 150 x 160
Weight ~5.6 Kg
Operating temperature Oto +55 °C




Functional Description

The driver uses a DC-DC converter to load a capab#ank to a defined voltage. It provides a
galvanic isolation barrier between the input clarapd the rest of the driver. It can provide a
maximum voltage of 160 V and up to 40 A to load ¢banected storage capacitor bank Cb.

Two independent P-I regulators usingahd T, are controlling the current flow through the
laser diode. These regulators are triggered byi@nnal timing generator that is triggered by
either an external trigger signal or via softwdm®tgh the RS-232 interface.

Several security features protect the laser diodetlae driver from damage ;[Protects the
laser diode from reverse currents. The switcis @utomatically opened when an overcurrent
as well as an internal failure or an interlock atind is detected.

Vin' o _ LD+
DC S, .
C, T TTe H J:I
T, T,
. DC o0
GND TTT
BB
[R5 232
Operation Principle of LDP-QCW Driver
Element Function
C Input buffer capacitor
Cb Capacitor bank
S Security switch
D; Laser diode protection diode
Ty, T Current regulation MosrFET
Shunt LD current monitor




Current Regulator

The LDP-QCW implements two proportional integral) (lRgulators to control the current
flow through the connected load. The following dag shows a simplified layout:

pre pulse

FFwd
set poin’rj)—» | \( “/\ _ﬁ -
actual B V

main pulse jZ x
FFwd
set poin’rj)—» | \i ) _ﬁ L
actual a V

Depending on the chosen operating mode the usehéamssibility to modify all relevant
parameters to a specific need. This is done throlgldigital interface (RS-232). Both
regulators can be independently configured foreegmd main pulse or combined for a single
rectangular pulse. See below for more information.

The “I” value defines the strength of the integratt of the current regulator. This value
ranges from 0 to 4095. A recommended value for maboperation is 30 .. 60. If this value is
too high it may lead to a current overshoot.

PicoLAS implemented an active nonlinearity compénseaof the output stage. This speeds
up the device, prevents excessive current overstayat yields a better accuracy with high
impedance loads.

The influence of this part of the regulator caruker defined and is called FFwd.

However, the interconnection between the voltagkthe current flow on the output is
calibrated during fabrication. This is used in @texg mode 1 and 3. So it is not necessary to
change this value if only these operating modesised. If needed, it can be adjusted
between the values 0 to 7.5 by the customer.

cause damage to the connected load if not adjypstguerly. Wrong settings are not

2 Be careful if changes are performed with the FFaidie. The effect is high and may
covered by warranty.



Description of available Connectors
Front side:

Digital
== Interface
~ " Analog
- |nterface

Back side:

.
“'-’L. l-’;i

\
[




Analog Interface Specifications

All electrical user interfaces are galvanic isallaie®m the power input and the laser
output.

The following figure shows the input and outputnsi$ of the external analog BOB
connector.

The LDP-C BOB (Breakout board) is recommended &mydesting of the driver. It will
be replaced in the application by your machinerfate.

| 3k3 —
setpoint ,_|
|
™M ==
10nF
| 470R
diode [_l
1 = Y
|100pF
Master enable 1K |
1
I | |J:I'
10K ——100nF
1K
enable 1
1] T
10K —_—1nF
10 9 Control
8 7 1K|—| o
BOB [ pulse L
Connector [6] & 10K ——100pF
5V
GND
4 3 , 1K
pulser_ok
2 1 -
- o
100 sV
Usicde _ 1 +|
1 &= q
470R
|100pF .

Functional Description of BOB Connector Interface



Pin Description (numerical assorted)

Pin 1. Pulser OK
The state of this signal indicates weather theedris ready (5 V) or it has an error pending
(0 V).

Pin2:5V
This pin provides 5 Volts for external usage. Réeaste that the load should not exceed 10
mA, otherwise the voltage will drop.

Pin 3: GND
This pin is connected to ground.

Pin 4: Udiode
This signal provides near real time measuremetiteofaser diodes compliance voltage. The
scaling is 10 Volts per Volt measured into 1 MOhm.

Pin 5. GND
This pin is connected to ground.

Pin 6: Pulse
This signal is used in the external end externatrotled trigger mode. Connect your external
trigger source to this pin. The signal amplitudewdd be within 3 to 6 Volts.

Pin 7: Enable

This signal is used to enable / disable the cuwatyut of the driver during operation.

It must be pulled low to reset an error conditiorticore-enable the driver after Master Enable
was pulled low.

Pin 8: Master Enable

This signal is used as an interlock safety fedtuaé disables the complete driver if setto 0 V
during operation. In order to re-enable the drafeer this emergency shutdown the enable
signal must first set to 0 V.

If this feature is not required this pin can berweeted to pin 2 (5 V).

Pin 9: | diode
This signal provides near real time measuremetiteofaser diodes current flow. The scaling
is 200 Amperes per Volt measured into 1IMOhm.

Pln 10. |setp0int
This pin is not used in this driver.

11



The interface is a standard RS-232 interface cdiomedt can be used to connect the PC to
the driver.

+12V 19 7

l TuF
GND T

10 9

T " | ReDinput
xD inpu
l -T Control
S 1
TxD output
4 8 Bl
, 1

12



How to get started

Step | What todo Check

1 Unpack your device and place it in front
of you as shown on the next page.

2 Connect a load (for example your laser Make sure to use both anode
diode) to the output. and cathode connectors in

parallel.

3 Connect the RS-232 cable. See section “Controlling the LDP
QCW via RS-232” for more
information.

4 Connect the input power supply. Make Make sure that your

sure that polarity is correct. The supply power supply does not

voltage is 48 V. have any voltage overshoots when
switching on or off. Do not exceed
the maximum operating voltage aof
52 V.

5 Switch the power supply on.

6 Set all required parameters using the | See section “Controlling the LDP
RS-232 interface. Make sure that the | QCW via RS-232” for more
capacitor voltage is set to a safe value.information.

7 Apply +5 V to the interlock pin of the | See section “Interface
BOB connector. This will enable Specifications" for more
internal power conditioner. information.

8 Apply +5 V to the Enable pin of the | See section “Interface
BOB connector. This will enable the | Specifications” for more
output. information.

9 Monitor the current pulses using an | See section “Interface

oscilloscope connected to the current
monitor output.

Specifications” for more

information.

13



Cooling

The maximum thermal dissipation of the LDP-QCW-#pdnds on the configured pulse
length, repetition rate and capacitor bank voltdde driver is cooled by a heat sink and two
fans for continuous high power operation. The makiimermal dissipation can be estimated by:

P.=((Veap —Vip) [Io [d) + 01 Io [d + Ps
where

PL Thermal dissipation loss in W

Veap  Capacitor voltage in V

Vio  Compliance voltage of the LD in V
d Duty cycle in percent

o Laser diode current

Ps Static operation losses ~ 20 W

This is only an approximation and achieved valwasdiffer. Carefully monitor the
temperature of the driver and the heat sink for nperational conditions.

Test Load

A common method to test the driver is to conneetgalar silicon rectifier diode to the driver
output. Please pay attention to the junction capace of the diode. Only fast recovery
diodes (or similar) have a low parasitic capacitgacemparable to laser diodes. To achieve
reasonable test results, the parasitic elementsedest diode and the connection must be
very similar to a laser diode approach. Regul&ail rectifier diodes have a junction
capacitance of several microfarads and are noitabéeitest load! The use of these diodes
will yield in incorrect current measurement at pfutse edges!

It is also possible to test the driver using a &hudr This will not damage it, but result in an
incorrect measurement for the rise and fall timéefcurrent pulse.

14



Digital Interface Specifications
The interface provides the following connections:

RS-232 interface
Interlock input
Enable input

O O O O

Trigger input

The RS-232 interface gives access to all interatliingys and registers. It uses a
communication speed of 115200 baud with 8 data bitsop bit and even parity. In order to
test the interface connection, the PING command beaysed. It does not change any settings
of the driver.

The interlock input signal controls the internalyas conditioner as well as the pulse
output stage. It must be enabled before the ersadptal. Otherwise the driver enters an
error condition and will not produce any outputreut. If the interlock drops during
normal operation, the power conditioner as wethascurrent output is disabled and the
capacitor bank is discharged. The enable signat beudisabled before the interlock can
be re-enabled.

The storage discharge slowly. Be careful when pmgesff the driver as they
may still hold a high voltage. Touching them migkgult to an electrical shock.

The enable input controls the current regulatorthiednternal trigger generator. When it
is enabled, the driver will generate output pusesording to the configured settings.

The trigger input is used in the external triggede. When configured, it will control
the output current generation.

The trigger output signal provides a signal with #ame pulse width and repetition rate
as the current output.

Power Supply

To obtain a good pulsing performance with the driiteeequires an appropriate power supply
unit (PSU). The PSU has to supply not only the paWwat is delivered to the laser diode but
also the power to compensate for the losses idrikier itself. The device is equipped with a
buck-boost DC-DC converter which allows it to gextera capacitor voltage that is higher
than the input voltage.

15



PC Interface

As described in the interface specifications theii@face uses the RS-232 standard with the
connection settings of 115200 baud, 8 data bissop bit and even parity.

In order to initialise the protocol, the PING comdas used. The acknowledgement of this
command indicates a successful communication.

Pulse Shape

The driver is able to generate either a singleareglar shaped pulse or a combination of a
lower rectangular shaped pre pulse followed bygadr rectangular shaped main pulse. These
two modes are called “combined channels” and “sgpdrchannels”. The CH_LOCKED bit

in the LSTAT register defined which mode is used.

Please note that the operation mode cannot be etamgjle the drivers output is enabled.
To change the CH_LOCKED bit the LSTAT register mustreading the register the

GETLSTAT command, modify the appropriate bit andativwg back the resulting value.
Writing only the CH_LOCKED bit will result in a peible changing of all the other bits.

Combined Channels
In this mode the driver will generate a single aegular current pulse on each trigger event:

File  Edit  Mertical Horiz/fcq  Trig  Display  Cursors Meagure  Math Utiities  Help

The output current is controlled by the SCUR, GCGRURMIN and GCURMAX
commands, while the pulse width (for trigger mo@g& and 3) is controlled by SWIDTH,
GWIDTH, GWIDTHMIN and GWIDTHMAX commands.

While the driver is in this mode, all commands relgag pre and main pulse are disabled and
will be answered with an UNAVL.

In order to put the driver into the combined chdmede, the CH_LOCKED bit in the
LSTAT register must be set to “1”. This cannot lo@el while the driver is enabled.

16



Independent Channels

In this mode the driver will generate a pre putdiofved by a main pulse on each trigger
event.

The current of the pre pulse is controlled by tRJRVP, GCURVP, GCURVPMIN and
GCURVPMAX commands, while the main pulse is comtby the SCURHP, GCHRHP,
GCURHPMIN and GCURHPMAX commands. The pulse widthath pulses (for trigger
modes 0, 2 and 3) is controlled accordingly bySNéIDTHVP, GWIDTHVP,
GWIDTHVPMIN, GWIDTHVPMAX, SWIDTHHP, GWIDTHHP, GWIDHHPMIN,
GWIDTHHPMAX commands.

While the driver is in this mode, all commands regay combined channels are disabled and
will be answered with an UNAVL.

The current values set by these commands are abs@lues. Setting a pre pulse current of
50 A and a main pulse current of 100 A will leadcatpulse that increases from 50 A to 100 A
after the width of the pre pulse.

The current of the pre and main pulse can be dependently, however there is a connection
between both: The pre pulse regulator can delingrcarrent between 20 A and 220 A while
the main pulse regulator can deliver between 3@d\260 A. This leads to the following
limitation:

- Setting the pre pulse to 20 A limits the main putsbe anything between 50 A and
220 A.

- Setting the pre pulse to 150 A limits the main puts anything between 180 A and
250 A.

In order to put the driver into the separated ckamode, the CH_LOCKED bit in the
LSTAT register must be set to “0”. This cannot lo@el while the driver is enabled.

17



Regulator Operation Modes

Independent from the two pulse shape modes meitiabeve, the driver’s current regulator
offers four different operation modes, which applie both pulse shape modes.

Mode 0: manual
In this operation mode all parameters can be mextlifi

This mode is recommended only for experienced wseey wrong setting may
lead to a significant current overshoot at the outp

Mode 1: semi-auto

In this operation mode the feed forward (FFwd) edakiautomatically chosen in dependence
of the current setpoint. This is recommended fonrab operation as it guarantees minimal
current overshoot at the output.

Mode 2: manual + VCAP tracking

This mode is similar to mode 0 but the driver tsattke compliance voltage and modifies the
VCAP value accordingly. For safety reasons theatris only able to vary the capacitor
voltage within the range of -20 V to +5 V of thenfigured VCAP value.

In the current firmware version this feature issidered experimental and should be used
with caution!

Mode 3: semi-auto + VCAP tracking

This mode is similar to mode 1, but the driver ksathe compliance voltage and modifies the
VCAP value accordingly. For safety reasons theatris only able to vary the capacitor
voltage within the range of -20 V to +5 V of thenfigured VCAP value.

In the current firmware version this feature is sidered experimental and should be used
with caution!

18



Register Limits

The driver has a settings limiting function. Wittese registers the operator can actively limit
the valid maximum value of the pulse current, pwsdth and repetition rate. These are pure
software limits and provide no hardware safety.

If a limit is set that lowers the valid range beltwe actual value, the actual value will be set
to the new limit. For example if the pulse currsntonfigured to be 200 A and the new limit
is set to 150 A, the pulse current will be lowered 50 A.

Current Limit

If the driver is configured for “Combined Channeldie commands are
GETCURMAXLIMIT and SETCURMAXLIMIT for reading and viting the allowed
maximum value of the pulse current and GETCURMAXLTWIIN and
GETCURMAXLIMITMAX to read the minimum and maximunalid values for the limit
itself.

If the driver is configured for “Independent Chalsfiegthe commands
GETCURVPMAXLIMIT and SETCURVPMAXLIMIT are used fareading and writing the
allowed maximum value of the pre pulse current @& CURVPMAXLIMITMIN and
GETCURVPMAXLIMITMAX to read the minimum and maximuwalid values for the limit.
The main pulse commands are GETCURHPMAXLIMIT, SETRHPMAXLIMIT,
GETCURHPMAXLIMITMIN and GETCURHPMAXLIMITMAX.

Pulse Width Limit

If the driver is configured for “Combined Channeldie commands are
GETWIDTHMAXLIMIT and SETWIDTHMAXLIMIT for reading and writing the allowed
maximum value of the pulse width and GETWIDTHMAXLIWMIN and
GETWIDTHMAXLIMITMAX to read the minimum and maximumalid values for the limit
itself.

If the driver is configured for “Independent Chalsfiegthe commands
GETWIDTHVPMAXLIMIT and SETWIDTHVPMAXLIMIT are usedfor reading and
writing the allowed maximum value of the pre puladth and
GETWIDTHVPMAXLIMITMIN and GETWIDTHVPMAXLIMITMAX to read the
minimum and maximum valid values for the limit. Timain pulse commands are
GETWIDTHHPMAXLIMIT, SETWIDTHHPMAXLIMIT, GETWIDTHHPM AXLIMITMIN
and GETWIDTHHPMAXLIMITMAX.

Repetition Rate Limit

The repetition rate limit is controlled by the GEHRRATEMAXLIMIT and
SETREPRATEMAXLIMIT, while the valid borders of thegommands are defined by
GETREPRATEMAXLIMITMIN and SETREPRATEMAXLIMITMAX.

19



Trigger Modes

The LDP-QCW supports four different trigger modsesaplained below. In order to change
the trigger mode, the driver must be disabled (enal®) and the TRG_MODE and
TRG_EDGE bits in the LSTAT register must be sebatingly.

Internal (trgmode = 0)

The pulse generation is performed by an internlEepgenerator. The pulse width and
repetition rate is user configurable via the sentdrface. In addition, the number of pulses
that will be generated when the driver is enabbatlze set from a single pulse to a
continuous pulse generation while the driver ishéerh

The following diagram shows an example of generptédges. The lower graph shows the
internal pulse generator, the upper two graphsrihger pulses generated out of it.

J LT LI
meas 12 FLE T T T LI Je
T, LT, T,T, T, T, >
Symbol Meaning
T, Enabling of the output.
T:-T, Delay between output enable and the first gengnaiése depends on
the configured repetition rate. It nearly equaks plilse pause time.
ToTs Pulse rise time. It depends on the load inductance
T4 Ts Pulse fall time. It depends on the load inductance
Te Disabling of the output.
T Re-enabling of the output.

20



External (trgmode = )

The pulse generation is performed by an externialepgenerator connected to the pulse
input on the POF connector. The pulse width andtiepn rate is defined by the trigger
signal. The pulses can be inverted by setting R& TEDGE bit in the LSTAT register to
“0” or “1”".

The following diagram shows an example of generptddges. The lower graph shows the
external pulse input, the upper two graphs theigulses generated out of it.

A: 3 T :
Negative ;J L| Ll I—I_U_I_l

Positive ; |_| |_| ﬂ ﬂ [] rl

Ext. Puls ' |_| |_| |_| [ |_| [ |_|

0
T, LT, 11, T, T, >

Symbol Meaning
T, Enabling of the output.
ToTs Pulse rise time. It depends on the load inductance
T4Ts Pulse fall time. It depends on the load inductance
Te Disabling of the output.
T, Re-enabling of the output.

21



External controlled (trg mode = 2)

This trigger mode uses the external trigger inputdntrol the internal pulse generator. It is
used to generate a number of pulses per risingliong edge of the external trigger input.
The pulse width and repetition rate is definedhmyinternal pulse generator and can be set
using the serial interface. Hence, only the edghetrigger signal is utilized. Setting the
TRG_EDGE bit in the LSTAT register to “1” uses tti@ng edge, setting it to “0” uses the
falling edge.

The number of pulses and the repetition rate casebeia software.

The following diagram shows an example of generptddges. The lower graph shows the
external pulse input, the upper two graphs thegigulses generated out of it.

i 1__ L] LTI} n L -

1+ .« . .
Positive edge __” ” Il Il Il Il,ll Il . || Il II
o - Emw - - - T e

o B L ML N

e - : >
T, TI.T,T, T, T,

Symbol Meaning

T, Enabling of the output.

ToTs Pulse rise time. It depends on the load inductance

T4 Ts Pulse fall time. It depends on the load inductance

Te Disabling of the output.

T Re-enabling of the output.

Software (trgmode = 3)

This trigger mode works exactly like the externahtrolled mode. The only difference is
that the trigger is given using a software command.

22



Capacitor Voltage

The capacitor bank is charged by an internal DCeb@verter. It transforms the supply
voltage of 48 V into a configurable capacitor vgikaThe converter is equipped with an
active input current limiter, which limits the maxim input current consumption of the
driver to a configurable value. The SETCURIN isdig set the value, the GETCURIN,
GETCURINMIN and GETCURINMAX commands are used tade¢he actual value as well
as the minimum and maximum values.

The power conversion is controlled by the interlagbut. Setting the interlock to “1” while
the enable signal is “0” will start the capacitoadling procedure. If the enable signal is given
before the interlock, the driver will enter an @rcondition and no power is transferred into
the capacitors.

The capacitor voltage is controlled by the SETVG@imand. It must be set by the operator
to a value that depends on the chosen pulse wifbetition rate and compliance voltage. If
his value is too low the current will drop durirfgetpulse or not even reach the setpoint, if it
is too high the output stage will heat up fast kradl to an overtemperature shutdown.

The following equation can be used to calculatectiyEacitor voltage ypin dependence of
the output current, compliance voltage and pulstiwi

Tpulse
022+ Ccap _ext

Veap =5+Uip + (Io (0011+ )

where

Upo Compliance voltage in V

o Current setpointin A

Truse Pulse widthin s

Cecap_ext Capacity of the external bank in F

This equation does not use the repetition ratecklethis value must be increased if a current
drop is measured during operation.

If the capacitor voltage is way too high, the outptage can get damaged. It is
safe to start with a lower than required voltage &mse it slowly during operation
until the pulse shape is rectangular.

If the determined voltage is more than ~ 20 V ahbineeconnected compliance voltage
the operator can add an external capacitor baiictease the energy storage of the
driver and therefore decreasing the voltage draomdwa current pulse. The Cap+ and
Cap- connectors on the back side of the driveuseel to connect the external capacitors.

@ The capacitors must be at least rated for 160 Vab€85 °C. Using lower voltages
might result in an explosion of the capacitor aedais risk of injuries and / or fire.

The connectors are not touch protected and prdiaeléull capacitor voltage.
Touching them might result to an electrical shock.

The storage capacitors provide a high amount afggn€reating a short cut over the
output clamps is not recommended and might reswhielectrical spark and / or fire.

The capacitors are charged up to 160 V. Touchiaglmps may result in an
electrical shock and serious injury.

> B B
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Output Enable

The output stage of the driver is controlled byititerlock and the enable signal. Setting the
eFnable to “1” while the interlock is given, thewdr will start to produce output current
pulses according to the selected trigger mode.dfiver will produce output current as long
as the trigger condition is matched and the enatdkinterlock signals are given. Setting the
enable signal to “0” will disable the output.

Setting the interlock signal to “0” while the enalsignal is given will disable the output
stage, discharge the capacitor bank and put therdnto an error condition. This is reset by
setting the enable signal to “0”.

Monitoring

The driver is equipped with several monitoring teas that records data of the last performed
current pulse as well as several operation paramete

Pulse Data

The driver samples during each current pulse skvgesinal data values in intervals of
approx. 20 ps. These include:

- Load current
- Load voltage
- Capacitor voltage
- I-Control VP
- I-Control HP

The number of available data sets can be read tlsenGETPULSNUM command. Each data
set can be read out using the GETPULSUDIODE, GETRWODE, GETPULSVCAP,
GETPULSIVP and GETPULSIHP commands.

Please note that at the beginning of each pulsddtzfields are deleted as the driver can
only hold the data of one pulse.

Operation Parameters

The driver monitors the supply voltage as welle@gesal temperature sensors. This data can
be read using the GETUIN and GETTEMPL1 ... GETTEMP@&m@ands.

Output disable

The drivers output is disabled by setting the emaignal to “0”. This will disable the internal
pulse generator and therefore the current output.
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Exchange Dummy Load for Laser Diode
Before removing the dummy load it is recommendesktahe interlock signal to “0” as well.
This will discharge the capacitor bank and putdheer into a safe condition.

After setting interlock to “0”, the capacitors reéxua certain amount of time to
discharge. Before working on the capacitor or ougamps make sure that there is no
residual voltage.

Timing Diagram
The following diagram shows the effect of the MBWa&ter Enable), ENABLE and trigger
input signals to the external current flow:

ENABLE

0

1
PULSER_OK

ot
tt

R i

'cEI A s b 1Dt11 (ntnt“ tﬁ t” t17 t
Symbol Meaning Min. Max. | Avg. | Description
t MEN given
to— b Poweronself |25s 14 s 4s
test
t3 ENABLE given
th—t Rise time 1pus Depends on the inductance of the
tg— 1 connected load.
tio— s
te—t Fall time Depends on the inductance of the
t10— t1s connected load.
tis— s
t14 MEN released Output current drops to zero,
driver in error state.
t17 MEN state rese Driver is operational again.
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Dos and Don’ts

Never ground any output connector.
Never use any grounded probes at the output. ®
Do not connect your oscilloscope to the output!

This will immmediately destroy the driver and thelpe!

For measuring current and voltage you connectabpesto pin 9 or pin 4 of the BOB
connector respectively.

Never create a short over the capacitor clamps while#pacitors contain energy!

Keep connecting cables between power supply anérdais well as the connection
between driver and laser diode as short as possible

Mount thedriver on an appropriate heat sink!

Please be awar e that there might be hot surfaces, be careful not to touch
them!

Do never connect the oscilloscope to the outpubheotors!!!!
(Please note: above picture shows another butasifitoLAS driver)
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Overtemperature Shutdown

To protect the laser diode and the driver itsal, itDP-QCW automatically disables itself
if its temperature rises above the maximum alloseerating temperature. This condition
is latched and the LDP-QCW will not start workingtiitemperature drops five degrees
and the ENABLE signal is toggled.

Absolute maximum Ratings

Combined mode:
50 .. 600 A

Output current

Independent mode:
20 .. 220 A pre pulse
50 .. 600 A main pulse

Max. compliance voltage 50v/120V
Min. pulse duration <100 ps
Max. pulse duration 500 ms

Max. repetition rate > 1 kHz
Max. duty cycle 10 %

Max. rise time <25us

< 5 % (depending on regulatdmggs)
Analog Interface: TTL

Current overshoot

Pulse trigger input

Connectivity Interlock, Trigger in, Trigger out, &ole,
RS-232

Supply voltage 52 V DC (destroying limit)

Max. input current limitation 1..80A

Max. power dissipation TBD

Dimensions in mm 295 x 150 x 160

Weight ~ 5.6 Kg

Operating temperature Oto +55 °C

If an Error Occurs

If an error occurs during operation the pulse ouipswitched off. All error conditions
are latched and cleared by disabling the drivéhéeiusing the switch or the software
control).
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Mechanical Dimensions
The following dimensions are in millimetres (mm)e&se note that the picture is
horizontally compressed.
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Controlling the LDP-QCW via RS-232

Introduction

The RS-232 interface allows communications ovesrabtext interface as well as using
the PicoLAS protocol. While the text interface esa@yned for communication with a
terminal program, the PicoLAS protocol is desigasda system interact protocol.

The switching between the two protocols occursmataally as soon as the LDP-QCW
receives a certain sequence. The corresponding eoasrare:

e PING for the PicoLAS protocol
* “init” followed by <Enter> for the text interface

The connection settings are{ Baud rate 115200
Data bits 8
Stop bits 1
Parity even
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The Serial Text Interface
The following section describes the structure amtimands of the text interface.

Structure

Every command that is sent to the LDP-QCW mustdrepdeted with a CR (Enter). It
consists of a command word followed by one ore nagparameters. If the command was
successfully executed a “00” is sent, otherwis®H .“If there is an error pending, the
response will be “10”, otherwise “11”. If the comntarequires an answer parameter, this
parameter is sent before the confirmation is given.

Example:
The user would like to read out the actual setpaimtent:

User input: gcur <Enter>
Output of the LDP-CW: 2500<CR><LF>

00<CR><LF>
Example 2:

The user would like to set a new setpoint current:

User input: scur 2700<Enter>
Output of the LDP-CW: 2700<CR><LF>
00<CR><LF>

Input is done in ASCII code and is case sensitixery terminal can be used that supports
this standard.
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Commands for the LDP-QCW
The following table contains a command referencetfe LDP-QCW.

Command | Parameter Description
ghwver - returns the hardware version number
gswverst | - returns the software version numbehefcontrol board
gswverlt | - returns the software version numbehefgiower board
gswverif | - returns the software version numbetefinterface board
gserial - returns the serial number
gname - returns the device name
ps - prints out all settings
loaddef - load default values
savedef - save all settings as default values
enautodef | - enables the automatic loading of desattings on power of
disautodef| - disables the automatic loading of dlefeettings on power o
gerrtxt - returns the error register in text form
gerrl - returns the error register 1 as a 32 bitlver
gerr2 - returns the error register 2 as a 32 bitler
clrerr - clears the error register
glstat - returns the laser status register
slstat 32 bit number sets the laser status redistde given value
gtrgedge | - returns “0” for negative edge or “1” fmsitive edge
strgedge | Oor1l sets the trigger edge for exterigajer

“0” = negative, “1” = positive
gmode - returns the current regulator mode

Mode 0: manual

Mode 1: semi-automatic

Mode 2: manual + VCAP tracking

Mode 3: semi-automatic + VCAP tracking

See section “Current Regulator” for more informatio
smode 0..1 sets the current regulator mode tgitlem value

Mode 0: manual

Mode 1: semi-automatic

Mode 2: manual + VCAP tracking

Mode 3: semi-automatic + VCAP tracking

See section “Current Regulator” for more informatio
lockch - combines both current regulators (only oaput pulse)
unlockch | - separates both current regulators @md-mainpulse)
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Command Parameter Description

gcur - returns the actual setpoint current in [@hly used in
locked mode.

gcurmin - returns the minimum setpoint current.yQuded in
locked mode.

gcurmax - returns the maximum setpoint currenty@skd in
locked mode.

scur <current> sets the internal setpoint curretihé given value.
This value must be within the minimum/maximum
borders (see above). One position after decimak p
is used (e.g. 80.5). The return value is the new
setpoint. Only used in locked mode.

geurlimit - returns the actual current limit value]A]. Only used
in locked mode.

geurlimitmin - returns the minimum current limitlua in [A]. Only
used in locked mode.

gcurlimitmax | - returns the maximum current limitw@in [A]. Only
used in locked mode.

scurlimit <current> sets the internal setpoint eatdimit to the given
value. This value must be within the
minimum/maximum borders (see above). One posi
after decimal point is used (e.g. 80.5). The reuaine
is the new setpoint. Only used in locked mode.

gcurvp - returns the actual setpoint of the pres@aurrent in
[A]. Only used in unlocked mode.

gcurvpmin - returns the minimum setpoint of the jpuése current.
Only used in unlocked mode.

gcurvpmax - returns the maximum setpoint of theguise current.
Only used in unlocked mode.

scurvp <current> sets the internal setpoint curoétihe pre pulse to the
given value. This value must be within the
minimum/maximum borders (see above). One posi
after decimal point is used (e.g. 80.5). The reuaine
is the new setpoint. Only used in unlocked mode.

gcurvplimit - returns the actual setpoint of the pulse current limi
in [0.1 A]. Only used in unlocked mode.

gcurvplimitmin | - returns the minimum setpoint of the pre pulseent
limit. Only used in unlocked mode.

gcurvplimitmax| - returns the maximum setpoint of the pre pulseesr
limit. Only used in unlocked mode.

scurvplimit <current> sets the internal setpointent limit of the pre pulse

to the given value. This value must be within the
minimum/maximum borders (see above). One posi
after decimal point is used (e.g. 80.5). The reuaine

tion

is the new setpoint. Only used in unlocked mode.
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Command

Parameter

Description

gcurhp

returns the actual setpoint of the maisguaurrent in
[A]. Only used in unlocked mode.

gcurhpmin

returns the minimum setpoint of thenmmailse
current. Only used in unlocked mode.

gcurhpmax

returns the maximum setpoint of thennpailse
current. Only used in unlocked mode.

scurhp

<current>

sets the internal setpoint cuméttie main pulse to
the given value. This value must be within the
minimum/maximum borders (see above). One
position after decimal point is used (e.g. 80.5e T
return value is the new setpoint. Only used in
unlocked mode.

gcurhplimit

returns the actual setpoint of thamyaulse current
limit in [0.1 A]. Only used in unlocked mode.

gcurhplimitmin

returns the minimum setpoint of the main pulse
current limit. Only used in unlocked mode.

gcurhplimitmax

returns the maximum setpoint of the main pulse
current limit. Only used in unlocked mode.

scurhplimit

<current>

sets the internal setpointent limit of the main
pulse to the given value. This value must be witha
minimum/maximum borders (see above). One
position after decimal point is used (e.g. 80.5e T
return value is the new setpoint. Only used in
unlocked mode.

gwidth

returns the actual pulse width in [us].l¥Dmsed in
locked mode.

gwidthmin

returns the minimum possible pulse Wit [us].
Only used in locked mode.

gwidthmax

returns the maximum possible pulse kvidt[us].
Only used in locked mode.

swidth

<width>

sets the pulse width for the pulse.
Please note that any change in this register aftbet

maximum possible repetition rate. The return vasue

the new pulse width. Only used in locked mode.

1%

gwidthlimit

returns the actual pulse width linmt[us]. Only used
in locked mode.

gwidthlimitmin

returns the minimum possible pulse width limit in
[us]. Only used in locked mode.

gwidthlimitmax

returns the maximum possible pulse width limit in
[us]. Only used in locked mode.

swidthlimit

<width>

sets the pulse width limit fdne pulse.
Please note that any change in this register aftbet

maximum possible repetition rate. The return vague

the new pulse width. Only used in locked mode.

1%
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Command Parameter Description

gwidthvp - returns the actual pulse width of the pulse in [us]
Only used in unlocked mode.

gwidthvpmin - returns the minimum possible pulsétwi of the pre
pulse in [us]. Only used in unlocked mode.

gwidthvpmax - returns the maximum possible pulsdthvof the pre
pulse in [us]. Only used in unlocked mode.

swidthvp <width> sets the pulse width for the pu$¢he pre pulse.
Please note that any change in this register affec
the maximum possible repetition rate. The return
value is the new pulse width. Only used in unlock
mode.

gwidthvplimit - returns the actual pulse width linof the pre pulse i

[us]. Only used in unlocked mode.

gwidthvplimitmin

returns the minimum possible pulse width limit of
the pre pulse in [us]. Only used in locked mode.

gwidthvplimitmax

returns the maximum possible pulse width limit of

the pre pulse in [us]. Only used in unlocked mode.

swidthvplimit

<width>

sets the pulse width limitrfthe pulse of the pre
pulse.

Please note that any change in this register affec
the maximum possible repetition rate. The return
value is the new pulse width. Only used in unlock
mode.

t

ed

gwidthhp

returns the actual pulse width of thempalse in
[us]. Only used in unlocked mode.

gwidthhpmin

returns the minimum possible pulsdttviof the
main pulse in [us]. Only used in unlocked mode.

gwidthhpmax

returns the maximum possible pulsgthvof the
main pulse in [us]. Only used in unlocked mode.

swidthhp

<width>

sets the pulse width for the puséhe main pulse.

Please note that any change in this register affec
the maximum possible repetition rate. The return
value is the new pulse width. Only used in unlock
mode.

t

ed

gwidthhplimit

returns the actual pulse width lirof the main pulse
in [us]. Only used in unlocked mode.

gwidthhplimitmin

returns the minimum possible pulse width limit of
the main pulse in [us]. Only used in locked mode

gwidthhplimitmax

returns the maximum possible pulse width limit of
the main pulse in [us]. Only used in unlocked mo

Je.

swidthhplimit

<width>

sets the pulse width limitrfthe pulse of the main
pulse.

Please note that any change in this register affec
the maximum possible repetition rate. The return
value is the new pulse width. Only used in unlock

t

ed

mode.
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Command

Parameter

Description

greprate

returns the actual repetition rate in [Hz]

grepratemin

returns the minimal possible repetition rate in][Hz

grepratemax

returns the maximal possible repetition rate in][Hz

sreprate

reprate in [Hz]

sets the pulse repetitda to the given value. The
return value is the new repetition rate.

grepratelimit

returns the actual repetition rate limit in [Hz]

grepratelimitmin

returns the minimal possible repetition rate limit
[HZz]

grepratelimitma

returns the maximal possible repetition rate limit
[Hz]

srepratelimit

reprate in [Hz]

sets the pulse rejetirate limit to the given value.
The return value is the new repetition rate.

gcurin

returns the actual input current limit value in [A]

gecurinmin

returns the minimum current limit value in [A]

gcurinmax

returns the maximum input current limit value in| [A

>

scurinmax

current in [A]

sets the input currentitito the given value. This

value must be within the minimum/maximum borders

(see above). One position after decimal point elus
(e.g. 80.5). The return value is the new setpoint.

gvcap

returns the actual pre charge voltageefrtternal
capacitor bank in [V]

gvcapmin

returns the minimum pre charge voltagb®
internal capacitor bank in [V]

gvcapmax

returns the maximum pre charge voltédgieeo
internal capacitor bank in [V]

svcap

voltage in [V]

sets the pre charge voltagiefinternal capacitor
bank to the given value in [V]

gidelay

<channel>

returns the delay value of tvemgichannel at witch
the output current of the pulse must rise befoee th
integral part of the current regulator is switcloed
This value is measured in percent of the setpoint
current.

sidelay

<channel>
<delay>

sets the delay value of the given channel at wilieh
output current of the pulse must rise before the
integral part of the current regulator is switcloedto
the given value. This value is measured in peroén
the setpoint current.

—F

gidelaymin

<channel>

returns the minimum i-delajueaof the selected
channel

gidelaymax

<channel>

returns the maximum i-deldyevaf the selected
channel
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Command |Parameter Description

gi <channel> returns the actual strength of thegrdl part of the
selected channel.

Si value sets the strength of the integral pathefcurrent
regulator for the selected channel to the giveneal

gimin - returns the minimum strength of the intégat of the
current regulator.

gimax - returns the maximum strength of the integeaat of the
current regulator.

gffwd <channel> returns the actual voltage of #éedfforward part of th
current regulator of the selected channel in [\ge S
section “Current Regulator” for more information.

sffwd <channel> sets the feed forward voltage of the selected atlaon

<voltage> the given value. Two positions after decimal pairg

used (e.g. 3.45). It must be within the borders of
gffwdmin / gffwdmax.

gffwdmin - returns the minimum possible value d# feed forward
voltage in [V]

gffwdmax | - returns the maximum possible value effieed forwarg
voltage in [V]

gtemp - returns the actual device temperature inf@ is the
maximum of the single temperature sensors.

gtempl - returns the value of temp. sensor number 1 in [°C]

gtemp?2 - returns the value of temp. sensor number 2 in [°C]

gtemp3 - returns the value of temp. sensor number 3 in [°C]

gtemp4 - returns the value of temp. sensor number 4 in [°C]

gtemp5S - returns the value of temp. sensor number 5 in [°C]

gtemp6 - returns the value of temp. sensor number 6 in [°C]

gtemp?7 - returns the value of temp. sensor number 7 in [°C]

gtemp8 - returns the value of temp. sensor number 8 in [°C]

gtemp9 - returns the value of temp. sensor number 9 in [°C]

gtemphys - returns the temperature at witch thécdeswitches
back on after an overtemperature shutdown in [°C]

gtempwarn | - returns the temperature at witch theIPEWARN bit
in the ERROR register is set

gtempoff - returns the overtemperature shutdown value in [°C]
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Command Parameter Description

gadcudiode - returns the actual measured pulserdurr [A]

gadcidiode - returns the actual measured pulsag®lin [V]

gadcvcap - returns the actual measured capacitdr\adtage in
[Vl

gadcuin - returns the actual measured input volia§é]

gadcpulsidiode<sample num> | returns the pulse voltage during ihengsample

number in [A]

gadcpulsvcap

<sample num>

returns the capacittag®Iiduring the given sample
number in [A]

gadcpulshp <sample num>| returns the strength ahtkgration part of the
regulator for the pre pulse during the given sample
number

gadcpulsivp <sample num>| returns the strengthefritegration part of the
regulator for the main pulse during the given sampl
number

gadcnum - returns the number of samples that vkas tduring the
last generated pulse

gcount - returns the actual configured number dégmito be
generated

gcountmin - returns the minimum possible numbgru$es to be
generated

gcountmax - returns the maximum possible numbeutsfes to be
generated

scount number sets the number of pulses to be afexer

execpuls -- generates a software trigger

strgmode 0..3 sets the pulse generator triggeenmthe given value
Mode 0O: internal
Mode 1: external
Mode 3: external controlled
Mode 4: software controlled
See section “Trigger Modes” for more information

gtrgmode -- returns the actual used trigger mode

sfanmode Oorl sets the cooling fan to manuab(@utomatic mode (1

sfan speed in % sets the speed of the coolingofémetgiven value in %

gfanmin - returns the minimum fan speed in %

gfanmax -- returns the maximum fan speed in %

gfan -- returns the actual fan speed in %

gfanspdl - returns the actual speed of fan 1nm(goes not work
yet)

gfanspd2 -- returns the actual speed of fan 2nm (ghoes not work

yet)
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If an Error Occurs

If an error occurs during operation the pulse ouipswitched off and the return value of
a command is no longer “00” or “01” but “10” or “11Errors have to be acknowledged
with a toggle of the ENABLE signal, otherwise swiittgy on again of pulse output is not
possible.

To retrieve the error use tigerror command for the content of the ERROR registeher t
gerrtxt command for a human readable form.
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Description of the LSTAT Register

The following list contains a description of thelividual LSTAT bits. These can be read
with the GETLSTAT and written with SETLSTAT command

Bit | Name Read/Write| Meaning

0 |ENABLE_OK ro Indicates the state of the ENABLE
signal.

1 | MASTER_ENABLE_1 ro Indicates the state of thesrtack

pin. Internally connected to
MASTER_ENABLE_2.

2 | MASTER_ENABLE 2 ro Indicates the state of thertuck
pin. Internally connected to
MASTER_ENABLE_1.

3 | PULSER_OK ro When the bit is read “0” an erros ha
occurred
4 | DEF_PWRON riw When “1” the device loads its
default values on power on.
TRG_EDGE riw When “1” the positive edge is used.
6-7| TRG_MODE riw Trigger mode:
0: internal
1. external

2: external controlled
3: software controlled

8-9| REGLER_MODE riw Current regulator mode:

0: manual

1: semi-auto

2: manual + VCAP autotracking
3: semi-auto + VCAP autotracking

10 | CALMODE ro Indicates that the driver is in
calibration mode.
11 | ENABLE_LOCK ro Indicates, that the Enable pinstu

be set to “0” in order to continue
normal operation.

12 | ENABLE_CHO ro (r/w cal)| Enables the usage ofdheent
channel 0. Only used during
calibration.

13 | ENABLE_CH1 ro (r/'w cal)| Enables the usage ofdheent
channel 1. Only used during
calibration.

14 | OVERCUR_EN_CHO ro Enabled the overcurrent deteaif
current channel 0. Currently not
used.

15 | OVERCUR_EN_CH1 ro Enabled the overcurrent detecif
current channel 1. Currently not
used.
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Bit | Name Read/Write| Meaning

16 | ENABLED ro Indicates that the driver is enable

17 | ENABLE_EXT ro Currently not used.

18 | EXEC_SW_PULSE riw When “1”, the driver will exge a
pulse (in trigger mode 3).

19 | EXECUTING_PULSES ro Indicates that the drivecusrently
executing a software trigger.

20 | ABORT_EXEC_PULSES r/w When “1”, the driver walbort the
current software trigger.

21 | MODE_TWO_CHANNEL ro Currently not used. May be remov,
in future designs.

22 | FAN_AUTO riw Cooling fan operation mode:
0: fan speed manually controlled
1: fan speed depend on device
temperature

23 | LT _EXTCTRL ro

24 | CH_LOCKED ro Configures the current regulator
mode:
0: channels are separately
configurable
1: both channels are combined.

25 | DIS_INTEGRAL ro Controls the integral part okth
current regulator:
0: Enabled (default)
1: Disabled

26-|reserved ro Currently not used.
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Description of the ERROR Registers

The device has two 32 bit wide error registers. foflewing lists contain a description of
the individual bits of each register. Unless othseamnoted, a “1” indicates an error or
warning condition.

Register |
Bit Name Read/ |Meaning
Write

0 CRC_DEFAULT_FAIL ro A CRC error was detected hve default
values. A re-save of the values should
correct this.

1 CRC _CONFIG_FAIL ro A CRC error was detected ia ifternal
configuration values. Please contact your
distributor.

2 CRC_FFWDCAL_O0_FAIL|ro Indicates that the feed forward
calibration of channel O is faulty.

3 CRC_FFWDCAL_1 FAIL{ro Indicates that the feed forward
calibration of channel 1 is faulty.

4 CRC_ISOLLCAL_O_FAIL|ro Indicates that the current setpoint
calibration of channel O is faulty.

5 CRC_ISOLLCAL_O_FAIL|ro Indicates that the current setpoint
calibration of channel 1 is faulty.

6 TEMP_OVERSTEPPED | ro The internal temperature lveg®nd
safe operating limits.

7 TEMP_WARNING ro The internal temperature is 55&ore
shutdown.

8 TEMP_HYSTERESE ro Device is cooling down. Tempeea
needs to drop below (maximum — 10 °C)

9 VCC_FAIL ro Internal supply voltage error.

10 FAIL_DEFAULTS ro The loading of the default fedl.
Normally this is because of a pending
CRC error.

11 I2C_EEPROM_FAIL ro Internal EEProm error. Pleesetact
your distributor.

12 12C _DAC 1 FAIL ro Internal DAC error.

13 12C_DAC 2 FAIL ro Internal DAC error.

14-21 | TEMP_SENSOR_FAIL ro The individual bits delserthe status of
each temperature sensor. A “1” indicates
an error.

22-31 | TEMP_NTC_ERRSRC ro A “1” in one of the indiuil bits

describe which sensor has caused the
temperature shutdown.
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Register 2

»S

Bit Name Read/ |Meaning
Write

0 ENABLE_POWERON ro Indicates that the ENABLE sigwas
given during start-up.

1 VCC_UVLO ro Indicates that the supply voltagepjred
during operation.

2 PMAX_ERR ro Indicates that the maximum power éss
were overstepped during the last pulse.

3 MAX_REPRATE ro Indicates that the external trigggnal
has a too high repetition rate.

4 LT COM_ERR ro Indicates communication errors lastw
the input and output stage.

5 LT OTEMP ro Indicates an overtemperature errahe
input stage.

6 LT _PWMMAX ro Indicates that the maximum power
transfer from the input stage has been
reached.

7 LT _ILIMIT ro Indicates that the input current liter is
active.

8 SYNC_BOARD_FAIL ro Indicates a faulty connectibatween the
power rectifier and the control board.

9 FAN_O_SPEED_ERR ro Indicates that the round peute of
cooling fan 0 is below safe limits.

10 FAN_1_SPEED_ERR ro Indicates that the rounchpeute of
cooling fan 1 is below safe limits.

11 LT _PULSER_OK ro A “0” indicates a general enmothe
input stage.

12 LT _PARAM_ERR ro Indicates a parameter discrepanc
between the input and control CPU.

13 I2C_RD_FAIL ro Indicates an I2C read error.

14 12C_WR_FAIL ro Indicates an [2C write error.

15 OCUR_DETECTED_CHO| ro Indicates that an overarom channel
0 has been detected.

16 OCUR_DETECTED_CH1| ro Indicates that an overarom channel
1 has been detected.

17 I2C_BCL _RD ro Indicates an I2C bus error durngad
operation.

18 I2C_BCL_WR ro Indicates an I12C bus error durngrite
operation.

19 MEN_1 DROPPED ro Indicates that MEN 1 has drdpheing
operation.

20 MEN_2 DROPPED ro Indicates that MEN 2 has drdpheing
operation.

21-31 | reserved ro Currently not used
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