
rev 3.05 / 2025 09 22 

 

 

 

FLD-4U flashlamp driver 

 
User manual 

 

 

 

 

 

 

 

Warning! This equipment may be dangerous. 

Please read the entire user manual carefully before using the product. 

  

https://www.oem-tech.pl/catalog/flashlamp-drivers-rack/fld-4u/
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Overview / Appearance  

 

FLD-4U is a family of flashlamp drivers designed for pumping solid-state 

lasers such as Nd:YAG, Er:YAG, Alexandrite, etc. and for other pulsed light 

applications, e.g. IPL, sun simulation, UV curing, sterilization and other. 

 

FLD-4U drivers are an all-in-one solution, they include all the essential 

subsystems: a control board, capacitor bank, capacitor charging power 

supply, simmer supply and IGBT-based discharge circuit (one or several). 

The drivers can: 

• charge the embedded capacitor bank to a user-defined value 

• trigger the flashlamp and maintain the simmer arc 

• deliver high-voltage pulses to the flashlamp with the required pulse 

width and repetition rate 

• operate in either internal synchronization mode or external 

synchronization mode 
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FLD-4U is offered with one or two output channels. Due to powerful 

simmer boards, up to two flashlamps connected in series can be attached to 

each output. So, a single FLD-4U unit can drive up to four flashlamps. 

 

These high-power flashlamp drivers are designed for 19” rack mounting, 

with a 4U height and ~500 mm depth. 

 

All the important parameters (output voltage, pulse width, pulse repetition 

rate and others) can be configured via the front panel user interface (7” color 

touch screen display) or through the RS-232 machine interface (RS-485 

available upon request). 

 

Cooling 

 

The module is cooled by a built-in fan. External cooling is not required. 

 

Contents of delivery  

 

By default, the delivery package contains the following parts: 

• FLD-4U flashlamp driver – 1pc 

• Power cord (European plug) – 1pc 

• Flashlamp connection cables (150cm length) – 1set for single-channel 

version and 2sets for dual-channel version 

• Cable (150cm length) and trigger transformer for external triggering – 

1set for single-channel version and 2sets for dual-channel version 

• INTERFACE cable (50cm length) – 1pc 
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Front panel description  

 

 
 

ELEMENT DESCRIPTION 

EMERGENCY BUTTON Stops operations when pressed.  

Must be released to allow the operations. 

POWER Switches module on and off. 

 

Back panel description  

 

 
 

ELEMENT DESCRIPTION 

MAINS Connects module to the mains (200-240VAC, 50/60Hz, single phase or 

110-240VAC, 50/60Hz, single phase). 

FUSES 2x fuses (Ø6.3x32mm, 25A rating). 

SYNC IN Incoming synchronization pulses should be applied here when the 

module operates in external synchronization mode. 

SYNC OUT 1 Synchro output signal coinciding with the pulse applied to IGBTs. 

SYNC OUT 2 

SYNC OUT 3 

Synchro output signals with adjustable delay relatively to the flashlamp 

pulse. 

INTERFACE 1 Interface connector includes the following functionality: 
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• Interlock door connector 

Should be short-circuited to allow the operations 

• Footswitch connection 

Once output is enabled, should be short-circuited to apply 

pulses to the flashlamps 

• RS-232 interface 

Allows to control module via digital RS-232 interface 

INTERFACE 2 N/C in this unit 

FLASHLAMP 1 “+” 

FLASHLAMP 1 “-” 

Flashlamp connections (“+” to anode, “-” to cathode). 

Flashlamp triggering method is series. 

FLASHLAMP 1 

TRIGGERING 

Selects flashlamp triggering method: 

• For external triggering the corresponding triggering 

transformer should be connected here 

• For series triggering the connector should be left unconnected. 

FLASHLAMP 1 SIMMER 

CURRENT ADJUSTMENT 

KNOB 

Adjusts simmer current in the first channel approximately in 300-

800mA range. Clockwise rotation increases the simmer current. 

FLASHLAMP 2 “+” 

FLASHLAMP 2 “-” 

Flashlamp connections (“+” to anode, “-” to cathode). 

Flashlamp triggering method is series. 

FLASHLAMP 2 

TRIGGERING 

Selects flashlamp triggering method: 

• For external triggering the corresponding triggering 

transformer should be connected here 

• For series triggering the connector should be left unconnected. 

FLASHLAMP 2 SIMMER 

CURRENT ADJUSTMENT 

KNOB 

Adjusts simmer current in the second channel approximately in 300-

800mA range. Clockwise rotation increases the simmer current. 

CAPACITOR BANK “+” 

CAPACITOR BANK “-” 

Connection for an external capacitor bank. Since most of capacitor 

banks are composed of electrolytic capacitors, correct polarity is 

critical. 

GND Protective grounding of the module. 

 
INTERFACE 1 (RS232 VERSION) 

 
PIN (COLOR) DESIGNATION 

2 (blue) RS-232 TX 

3 (orange) RS-232 RX 

5 (black) RS-232 GND 

6 (green) Interlock (IDC) 

7 (blue) Footswitch 

8 (black) GND 

 
INTERFACE 2 (RS232 VERSION) 

 
PIN (COLOR) DESIGNATION 

N/C N/C by default, Pockels cell driver 

control on request 
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INTERFACE 1 AND 2 (RS485 VERSION) 

 
INTERFACE 1 PIN LAYOUT INTERFACE 2 PIN LAYOUT 

PIN (COLOR) DESIGNATION PIN (COLOR) DESIGNATION 

2 (green) RJ (A) 3 (violet) TO (B) 

3 (violet) TO (B) 4 (green) RJ (A) 

6 (green) Interlock (IDC) 7 (black) GND 

7 (blue) Footswitch 8 (blue) Footswitch 

8 (black) GND 9 (green) Interlock (IDC) 

 
GROUNDING AND MOUNTING 

 

The FLD-4U driver must be protectively grounded via the provided ground 

stud at all times during operation. 
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Safety  

 

Warning! This equipment produces high voltages that can be very 

dangerous. Be careful around the device. 

• During operation all the protective covers of the equipment must be 

securely fixed in place, and all electrical connections must be properly 

attached. 

• The FLD-4U flashlamp driver must be protectively grounded at all 

times during operation.  

• It is the user’s responsibility to ensure that unauthorized personnel are 

protected from accidentally coming into contact with the FLD-4U, 

especially CAPACITOR BANK, FLASHLAMP, FLASHLAMP 

TRIGGERING connectors and cables. Accidental contact could be 

fatal! 

• After shutdown, do not handle the capacitive load until it has been fully 

discharged. Always use an appropriate meter to verify complete 

discharge before proceeding. 

• Disconnect the module from the AC power source before making or 

changing electrical or mechanical connections.  

• Do not remove protective covers! There are no user-serviceable parts 

inside this equipment.  

 

Installation  

 

• Mount the FLD-4U flashlamp driver. 

• Ground it, using the provided grounding stud. 

• Connect your pump chamber (flashlamp) to the FLASHLAMP 1 

output. 

• Select the flashlamp triggering method. 

- External triggering: Plug a trigger transformer into the 

FLASHLAMP 1 TRIGGERING slot and connect the transformer’s 

output to the pump chamber body. 

- Series triggering: Leave the FLASHLAMP 1 TRIGGERING slot 

unconnected. The FLD-4U will automatically recognize this state and 

deliver triggering pulses to FLASHLAMP 1 negative. 

• If needed, connect a second pump chamber (flashlamp) to the 

FLASHLAMP 2 output and repeat the triggering method selection as 

above. 

• Organize your interlock connection, or install the IDC choke supplied 

with the driver. 

• Organize your footswitch connection, or install the Footswitch choke 

supplied with the driver. 
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• Connect the flashlamp driver to the mains. 

 

Operations  

 

• Turn on the flashlamp driver using the POWER switch. If necessary, 

release the EMERGENCY BUTTON first. 

• Once the software is successfully launched and the main screen 

appears, navigate to the Settings tab and set the flashlamp impedance 

(K₀) according to the datasheet of the flashlamp currently connected to 

the FLD-4U output. 

• Then set the desired output parameters on the main screen. 

• Press the Charge button and wait until the capacitor bank is fully 

charged. 

• Press the Simmer button and wait until the flashlamp(s) are triggered 

and the simmer arc is established. 

• Once successful, press the Start button. 

• Press footswitch and enjoy the flashes. 

• To shut down the driver, press the Stop button, then switch off the unit 

using the POWER switch. 
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Technical notes 

 
PARTIAL DISCHARGE 

 

FLD-4U drivers are IGBT-based and operate using the partial discharge of 

the involved capacitor bank. Although partial discharge offers exceptional 

flexibility in pulse forming, it also results in several limitations listed and 

discussed below, that should be taken into account when selecting and 

operating the driver. 

 
OUTPUT CURRENT LIMITATION 

 

If the output current of the FLD-4U driver exceeds its rated limit, its 

IGBT explodes immediately. Therefore, it is very important to know both 

the current ratings of the FLD-4U and the actual current, passing through the 

connected flashlamp. 

 

The current ratings of the FLD-4U follow those of the IGBT modules used 

inside the FLD-4U. By default, they are 1000A for short pulses (<1ms) and 

500A for long pulses (>1ms). Upon request they can be increased up to 

1500A for short pulses. 

 

In most cases the actual current through the flashlamp is unknown both to 

the FLD-4U and to its users. Since the FLD-4U does not have any output 

current measuring circuits inside, it is very important to specify the correct 

K0 impedance of the flashlamp connected to the output. This must be 

configured in the Settings tab of the software prior to starting operations (see 

the picture below). 

 
 

Once the correct value taken from the flashlamp datasheet is entered here, 

the FLD-4U uses I=V2/K0
2 formula to estimate the expected current through 

the flashlamp and doesn’t allow the user to operate with too high voltage, 

which can result in too high discharge current exceeding the current rating of 

the FLD-4U and in the IGBT failure. 
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OPERATING VOLTAGES AND VMAX SELECTION 

 

In complete discharge mode, flash energy is determined solely by the 

operating voltage and the capacitance of the capacitor bank. Flashlamp 

parameters do not influence energy output in this mode. In partial discharge 

mode, flash energy depends primarily on the impedance (K0) of the 

flashlamp and is largely independent of capacitor bank capacitance. 

 

In other words, different flashlamps will require different operating voltages 

when using partial discharge. Therefore, it is highly recommended to 

estimate the expected operating voltage for your specific flashlamp and 

select the driver's VMAX accordingly. VMAX should be higher than the 

expected operating voltage, but not excessively so, to ensure optimal 

performance. 

 

You can use Flashlamp impedance calculator and Flashlamp pulse energy 

calculator on our website, or just send us a free-form inquiry.  

 
PULSE WIDTH AND PULSE SHAPE LIMITATION 

 

For longer pulses, the embedded capacitor bank of the FLD-4U may have 

insufficient capacitance to ensure the required pulse rectangularity. In such 

cases, we recommend to purchase external CB-4U capacitor bank units. 

 

 
  

https://www.oem-tech.pl/resources/calculators/k0/
https://www.oem-tech.pl/resources/calculators/e/
https://www.oem-tech.pl/resources/calculators/e/


 12 

 
PULSE REPETITION RATE LIMITATION 

 

The maximum pulse repetition rate is limited with the pulse energy and the 

average power of the capacitor charger at given voltage. The output power 

of the capacitor charging power supply reaches its maximum value close to 

its maximum output voltage VMAX and decreases linearly at lesser voltages 

(see also the figure below): 

 

 
 

OUTPUT MEASUREMENT AND SERIES TRIGGERING 

 

When the FLD-4U driver operates in series triggering mode, 10 kV 

triggering pulses are applied to the flashlamp’s negative terminal to initiate 

discharge. These high-voltage pulses can easily damage an oscilloscope, if it 

is connected to the FLD-4U for measurement. Since pulses are applied 

directly to the flashlamp negative terminal, using a high-voltage probe does 

not prevent damage, the oscilloscope will still be damaged in this case. 

 

Due to the same reasons, be careful with output cables used together with  

FLD-4U driver. Flashlamp negative connection must have insulation 

strength able to cope with the mentioned 10kV triggering pulses. 
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Specifications  

 
ELECTRICAL 

 

Input:  

Input voltage Model dependent: 

• 110-240VAC, 50/60Hz, 1ph for 

2000W model 

• 200-240VAC, 50/60Hz, 1ph for 

1750W and 3500W models  

Output:  

Number of outputs 1 or 2 (user selectable) 

Maximum output 

voltage (VMAX) 

450V, 700V or 900V (user selectable) 

in standard models, other on request 

Maximum output 

current 

1000A for pulse width <1ms (up to 

1500A on request) 

500A for pulse width >1ms 

Maximum output 

power 

1750W, 2000W or 3500W (user 

selectable, at VMAX) 

Output voltage (*) Adjustable in 100-VMAX range, other 

on request 

Pulse width (*) Adjustable in 50-1000us range, up to 

100ms on request 

Pulse repetition rate 

(*) 

Adjustable in 0-30Hz range, up to 

100Hz on request 

(*) Output voltage, pulse width and repetition rate are always the 

same in both channels 

Capacitor bank:  

Capacitance Model dependent: 

• 6.6mF for 900V model 

• 10mF for 700V model 

• 26mF for 450V model 

Extension slot + 

Simmer:  

Simmer current 300-800mA by default, other on 

request 

Output voltage 300V 

Output power 100W 

Open-circuit voltage 1500V 

Triggering:  

Triggering method Both series and external 

External triggering ~20mJ / 350V positive to the EXT 

connector (other on request) 
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Trigger transformer 

(external triggering) 

External transformer (purchased 

separately). Recommended p/n 

ZS1324-24V LUL1(H) by Excelitas 

Technologies (Digikey p/n ZS1324-

24VLUL1(H)-ND) 

Series triggering ~160mJ / 10kV negative to L– (other 

on request) 

Trigger transformer 

(series triggering) 

Integrated 

Recommended wires:  

For flashlamp 

connections 

For external triggering – FLEXI-2V 

or similar (>1000V rated voltage, 

6mm2 cross-section) 

For series triggering additional 

insulation (e.g. with silicone tubing) 

or spacing (e.g. with spiral bundle 

hose) of L– wire is required 

For capacitor bank 

connections 

FLEXI-2V or similar (>1000V rated 

voltage, 6mm2 cross-section), short 

length (30cm recommended) 

Protections: From overheating 

Door-interlock connection 

Quick discharge resistor – 4kOhm 

Cooling: Forced air cooling with a built-in fan 

Interfaces: UI – 7” display with touchscreen 

RS-232 / RS-485 machine interface 

Synchronizations: 1pc synchro input 

3pcs synchro outputs 

Environmental:  

Operating 

temperature 

+10 … +40 °C 

Storage temperature -20 … +60 °C 

Humidity <90%, non-condensing 

 
MECHANICAL 

 

Size (LxWxH) 

19” rack mountable, 4U height, depth 

around 500mm (see also the 

dimensional drawing below) 

Weight <15kg 
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Dimensional drawing  
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How to order?  

 

FLD-4U-XX-YYYY-ZZZZ-[VVVV], where: 

- XX code defines the number of flashlamp outputs, it can be either C1 

(single-channel version) or C2 (dual-channel version). 

- YYYY is the maximum output voltage VMAX (can be 450V, 700V, 900V, or 

custom). We strongly recommend selecting VMAX as close as possible to the 

planned operating voltage to utilize completely the output power of the 

device. 

- ZZZZ is the maximum output power (can be 1750W, 3500W, or 2000W). 

The 2000W version of the FLD-4U supports an input voltage range of  

110-240VAC, while 1750W and 3500W versions support a range of  

200-240VAC. 

- VVVV code defines the type of machine interface, it can be either RS232 or 

RS485. The RS232 version of the FLD-4U optionally can control an 

external Pockels cell driver. Multiple FLD-4U drivers of the RS485 version 

can operate in master-slave mode. By default, the RS232 version is supplied. 

 

Other customizations (e.g. non-standard simmer current, non-standard maximum 

output voltage VMAX, high-current versions of IGBT, software customizations, 

Pockels cell driver control) are possible on request. Please contact the 

manufacturer for the details. 

 

Some examples of typical configurations are given in the table below: 

PART NUMBER DESCRIPTION 

FLD-4U-C1-900V-1750W Input voltage – 200-240VAC, 50/60Hz, 1ph 

Number of output channels – 1 

Maximum output voltage – 900V 

Embedded capacitor bank capacitance – 6.6mF @ 900V 

Maximum output power – 1750W @ 900V 

RS-232 machine interface 

FLD-4U-C2-700V-3500W Input voltage – 200-240VAC, 50/60Hz, 1ph 

Number of output channels – 2 

Maximum output voltage – 700V 

Embedded capacitor bank capacitance – 10mF @ 700V 

Maximum output power – 3500W @ 700V 

RS-232 machine interface 

FLD-4U-C2-450V-2000W-RS485 Input voltage – 110-240VAC, 50/60Hz, 1ph 

Number of output channels – 2 

Maximum output voltage – 450V 

Embedded capacitor bank capacitance – 26mF @ 450V 

Maximum output power – 2000W @ 450V 

RS-485 machine interface 

Other modifications are available on request.  
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Appendix 1: Software description  

 
MAIN SCREEN (STANDARD CONFIGURATION) 

 

The description below is valid for all versions of the FLD-4U. 

 
 

PARAMETER DESCRIPTION 

VOLTAGE Sets the desired output voltage, identical for both channels.  

The gray number below indicates the actual voltage the capacitor bank 

is charged to. 

FREQUENCY Sets the desired repetition rate (in internal synchronization mode only, 

the same for all channels). 

PULSELENGTH Sets the desired pulse width (both in internal and external 

synchronization modes, the same for all channels). 

Channel 1 Active/Inactive – Sets Channel 1 active or not (flashes are applied to 

active channels only) 

Pulses – Pulse counter in Channel 1 

Channel 2 Active/Inactive – Sets Channel 2 active or not (flashes are applied to 

active channels only) 

Pulses – Pulse counter in Channel 2 

CHARGE Starts/stops the capacitor charging power supply. 

 

After the CHARGE button is pressed, the capacitor charging module 

will attempt to charge the buffer capacitor bank to the preset value. The 

Ready indicator in the Status bar shows whether the capacitor bank has 

been successfully charged. Charging from 0V to VMAX may take 



 18 

several seconds.  

SIMMER Starts/stops simmer supply module (modules). 

 

After the SIMMER button is pressed, the simmer supply will 

continuously attempt to strike the flashlamp and establish the simmer 

discharge. Simmer sensors in the Status bar show the actual simmer 

status for each channel. Normally it takes a few seconds to establish the 

simmer arc. 

START / STOP Outputs of the module are disabled until the START button is pressed. 

 

Before pressing the START button, you need to establish simmer 

discharge, turn on the capacitor charging power supply, and short-

circuit both the interlock and footswitch circuits. 

STATUS BAR 
 

The Status bar contains eight pictograms depicting, correspondingly: 

1. Footswitch status 

2. IDC status 

3. Ready status of the capacitor charging power supply 

4. Fault status 

5. Estimated output power (based on P=U3*t*f/K0
2 formulae) 

6. Estimated output current (based on I=U2 /K0
2 formulae) 

 

7. Simmer sensor (for the respective channel) 

8. Pulse counter (for the respective channel) 
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MAIN SCREEN (MASTER-SLAVE CONFIGURATION) 

 

The description below is valid only for the RS-485 versions of the FLD-4U 

driver. 

 
 

 
 

PARAMETER DESCRIPTION 

MASTER If the module is set as “master”, it can control several other FLD-4U 

drivers connected to the same RS-485 bus and configured as “slaves”. 

SLAVE BEHAVIOR 

BUTTON 

(in Master mode only) 

The button switches the way the “slaves” are controlled in a master-

slave configuration. Their parameters can either be set independently 

on their own screens or, alternatively, forcibly set by the “master” unit. 
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SLAVE If the module is set as “slave”, it can only be controlled by another  

FLD-4U driver connected to the same RS-485 bus and configured as 

“master”. 

 
INPUT FIELD 
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SYNCHRONIZATIONS 

 

 
 

PARAMETER DESCRIPTION 

SYNCHRONIZATION:  

EXTERNAL 

 

SYNCHRONIZATION:  

INTERNAL 

Switches the module between different kinds of synchronization, e.g. 

external synchronization or internal synchronization. 

 

SYNCHRONIZATION: INTERNAL – In internal synchronization 

mode, flashes are initiated by the internal timer. 

 

SYNCHRONIZATION: EXTERNAL – In external synchronization 

mode, flashes are initiated by the external TTL signal applied to the 

SYNC IN BNC connector at the back panel of the FLD-4U. 

TRIGGERING FRONT: 

RISING 

 

TRIGGERING FRONT: 

FALLING 

Rising or falling edge of the TTL signal is active depending on the 

TRIGGERING FRONT: RISING or TRIGGERING FRONT: 

FALLING setting. 

DELAY (input) An additional delay can be added in external synchronization mode. 

SYNC OUT: ON 

 

SYNC OUT: OFF 

Switches all the synchro outputs (SYNC OUT 1, SYNC OUT 2 and 

SYNC OUT 3 BNC connectors at the back panel of the FLD-4U) on 

and off. 

DELAY (output) 

 

LENGTH 

The duration and delay of output synchronization pulses are adjustable 

with the DELAY and LENGTH settings. 
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SETTINGS SCREEN 

 

 
 

PARAMETER DESCRIPTION 

POWER LIMIT Internal protection prevents applying too high power to the load. 

CURRENT LIMIT Internal protection prevents applying too high current to IGBT. 

LAMP IMPEDANCE The flashlamp impedance set here is used to calculate the expected 

pulse parameters (flashlamp current, pulse energy, operating power). 

SIMMER WAIT TIME Simmer sensor timeout. 

READY WAIT TIME Ready sensor timeout. 
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CONSOLE TAB 

 

 
 

All the interface parameters can be set via the Console tab. 

 
ERROR MESSAGE 
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Appendix 2: RS-232 / RS-485 interface description 

 

By default, the driver is supplied with the RS-232 user interface.  

A D-SUB 9-pin connector is located on the back side of the module. 

Characteristics of the RS-232 interface are given below. 

 

RS-232 connection parameters: 38400 bps, 8 data bit, 1 stop bit, no parity 

 

Command format is: {command} {data (optionally)} {end-of-line} 
• Command is 1 or 3 character long (see list below) 

• Data is ASCII-string, command and data must be separated by a space (space symbol) 

• End-of-line symbols are \n or \r\n 

 

The full list of available commands can be found in the LSCB controller 

board technical documentation. A short list is given below: 
• v – sets the desired output voltage (in volts, example “v 300”) 

• p – sets the desired pulse width (in us, example “p 250”) 

• f – sets the desired pulse repetition rate (in Hz, example “f 0.5”) 

• x – sets the synchronization mode (“x 0” – internal, “x 1” – external) 

• t – sets the triggering edge in external synchronization mode (”t 0” – rising, “t 1” – falling) 

• s – turns the simmer supply in all active channels on and off (“s 1” – on, “s 0” – off) 

• s1 – turns on/off simmer 1 

• s2 – turns on/off simmer 2 

• c – turns the capacitor charging module on and off (“c 1” – on, “c 0” – off) 

• r – enables / disables the output in all active channels (“r 1” – enables) 

• r1 – enables / disables the output in channel 1 

• r2 – enables / disables the output in channel 2 

• h – sets the maximum power limit (in watts, example “h 1000”) 

• a – channel mask (bit 0 - channel 1 enable/disable, bit 1 - channel 2 enable/disable, e.g. 3 stands for both 

channels enabled) 

• !j1 and !j2 – return pulse counter for channel 1 and channel 2, respectively 

 

• * – returns the firmware version 

• # – returns the serial number of the device (to set serial number use !# command) 

• @ – returns the state of the device (order: V F P X T A H D S C R mV mS mR mF mI mD mW mJ mC mE 

mP !J1 !J2) 

• % – returns limits of all parameters (order: min_value max_value min_increment in order: V F P X T A H 

D S C R) 

• = – returns the order of parameters for @ command 

 

• mV – voltage monitor (volts) 

• mF – returns the fault state (0 – no fault, 1 – fault) 

• mR – returns the ready state (status of the capacitor charging module, 0 – not ready, 1 – ready) 

• mI – returns the IDC state (0 – open, 1 – closed) 

• mW – returns the footswitch state (0 – released, 1 – stepped) 

• mS – returns the simmer sensor state (bit 0 - channel 1 simmer state, bit 1 - channel 2 simmer state) 

• mS1 – returns the simmer 1 sensor state 

• mS2 – returns the simmer 2 sensor state 

• mD – returns the state of the embedded discharging resistors (0 – no discharge, 1 – discharging) 

• mP – returns the expected power (Watts) 

• mC – returns the expected current (A) 

• mE – returns the expected energy (J) 

• mJ – returns the last error number 

https://www.oem-tech.pl/catalog/flashlamp-drivers/lscb/
https://www.oem-tech.pl/catalog/flashlamp-drivers/lscb/

