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Safety Precaution 
 
Do not use this product in any manner not specified by the manufacturer. The protective 
features of this product may be impaired if it is used in a manner not specified in the operation 
instructions. 
 
Before Applying Power 
Verify that all safety precautions are taken. Make all connections to the unit before applying 
power.  
 
Ground the Instrument 
To minimize shock hazard, the instrument chassis and cover must be connected to an 
electrical ground. The instrument must be connected to the AC power mains through a 
grounded power cable, with the ground wire firmly connected to an electrical ground (safety 
ground) at the power outlet. Any interruption of the protective (grounding) conductor or 
disconnection of the protective earth terminal will cause a potential shock hazard that could 
result in personal injury. 
 
Fuses and/or Circuit Breaker 
Only fuses with required rated current, voltage, and specified type (normal blow, time delay, 
etc.) should be used. Do not use repaired fuses or short-circuited fuse holders. To do so could 
cause a shock or fire hazard. If circuit breaker is activated, take a careful inspection and don't 
repeat the breaker on/off.  
 
Do Not Operate in an Explosive Atmosphere 
Do not operate the instrument in the presence of flammable gases or fumes. 
 
Do Not Remove the Instrument Cover 
Only qualified, service-trained personnel who are aware of the hazards involved should 
remove instrument covers. Always disconnect the power cable and any external circuits 
before removing the instrument cover. 
 
Do Not Modify the Instrument 
Do not install substitute parts or perform any unauthorized modification to the product. Return 
the product to LIC Engineering factory for service and repair to ensure that safety features are 
maintained. 
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1.1    GENERAL 
High Power, High Speed, High Current Laser Diode Driver/Pulse Generator, 
LWG-XXXX/QCW/HP/USB & LDG-XXXX/QCW/HP/USB, has 4 functions in 1 
unit. Digital Scope, Pulse Generator, Spectrum Analyzer and LD Driver are 
combined in one unit.  There is no more need of this equipment to test and 
measure the customerôs laser diode and specific load. 
 
The unit is designed to drive a laser diode/customerôs specific load in CW, 
QCW (Quasi Continuous Wave), Precise Control Mode, and Normal Pulse 
mode.  It has a built-in high efficient Capacitor Charging Power Supply and 
communicates closely with the output current/voltage to keep a stable 
constant current to the customerôs load.   
 
The unit has achieved QCW high power up to 2KV/5KA (depends on model 
specified), and fastest rise time of 500ps-50us (depends on model specified).  
Special made stripline enables the distance from the unit to a laser diode 1m 
(standard), or 2m (optional) keeping the rise time of 500ps-15ns & the 
minimum pulse width of 5ns.   
 
The unit uses an isolated USB interface so that user can control the LD driver 
through userôs PC control screens.   
Optional tablet PC can be used as a customerôs remote control terminal 
& monitor scope. 
The isolated USB interface is isolated from the userôs computer as well as 
from the LWG-XXXX/QCW/HP/USB & LDG-XXXX/QCW/HP/USB unit.  This 
ensures the highest noise immunity even in the harsh industrial environment. 
 
The unit uses a high speed current sensing device to sense and display in 
real time.  Output current is sampling and regulated every micro-second.  
This technique guarantees the precise constant current control for customerôs 
wide range of Laser Diodes. 
 

1.2    DESCRIPTION 
The high current/high speed/high power laser diode drivers LWG-
XXXX/QCW/HP/USB & LDG-XXXX/QCW/HP/USB use a Dual Voltages & 
Controlsò to realize the high speed and the precise current control at the 
same time.  Vd & Vl value adjustment (optional) ensures the precise 
constant current control.  This is a unique feature of LICôs LD drivers. 
 
The unit has an Output Voltage Selection feature (optional) to maximize 
the output power at very low output voltage.  With this function, it can maintain 
100% of rated output power even at 30% of rated output voltage. 
 
The unit contains the complete protection circuits to protect the unit against 
any potential risks and damages. These protection circuits and software 
detect total 9 faults which are described later in this manual. 
 
The load current is sensed with an ultra-small inductance and high power 
resistor that accuracy is +/- 1%. To minimize the inductance,  this unit uses 
the same technology that has been used for our LSP-series high speed LD 
Drivers.  
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High power pulsed laser diode driver,  LWG-XXXX/QCW/HP/USB & LDG-
XXXX/QCW/HP/USB use a built-in a high efficient Capacitor Charging 
Power Supply.  The capacitor charging power supply uses a high frequency 
zero-current switching to minimize a switching loss and achieve high 
conversion efficiency in a small body (up to 10KW CW Power with air cooled, 
and 25KW with water cooled). This zero-current switching technology has 
been used for LICôs products since 1986. 
 
The built-in capacitor charging power supply plays an important role for the 
LD Driver applications because the output current requires a constant current 
for a wide range of the output power.  Refer to 1.9 Capacitor Charging Power 
Supply for detail. 
 
 

1.3   SPECIFICATIONS OF LWG-XXXX/QCW/HP/USB & LDG-
XXXX/QCW/HP/QCW 

1.3.1 AC INPUT 
100V (Less than 1.0KW CW Power), 120V (Less than 1.0KW CW Power), 
208V, 220V, 230V, 240V: +/- 10%, Single and Three phase, 47-63Hz. 
Note: Other voltage such as 380V, 480V ranges are also available by request. 

 
1.3.2 OUTPUT POWER 

From 200W to 25KW (Depends on the model names) 
 
1.3.3 MAX. OUTPUT VOLTAGE 

Up to 2KV (User selectable from 10V to 2KV) 

 
1.3.4. OUTPUT CURRENT 

Up to 5KA in QCW mode (User selectable). 

 
1.3.5 OUTPUT POLARITY 

Positive (Standard). 

 
1.3.6 OUTPUT RISE TIME 

LNS-XXXX-QCW-HP: 500ps-15ns (depends on the unit 
purchased.) 

LWG/LDG-XXXX-QCW-USB: 100ns-50us (depends on the unit 
purchased.) 

 
1.3.7 MAXIMUM & MINIMUM PULSE REPETATION RATE 

Minimum:    Single Shot, or 0.01Hz 
Maximum: 1MHz (depends on the unit 

purchased) 
Steps:     0.01Hz 
Time base:    50PPM crystal oscillator 
 
*Note: In QCW mode, the pulse rate is limited by the average power and the 
current droop specified.   
Refer to 3.1.1 Average Power and Pulse Setting for detail. 
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1.3.8 MAXIMUM & MINIMUM PULSE DUTY 
Minimum: 1% 
Maximum: 100% (depends on the model 

number) 
Steps:     1% 
 
*Note: 
In QCW mode the maximum pulse width is limited by 1). average power 
specified and 2). current droop specified. 
Refer to 3.1.0 Current Droop and 3.1.1 Average Power and Pulse Setting for 
detail. 
 

1.3.9 PROTECTION CIRCUIT & FAULT SIGNALS 
There are total of 9 fault reasons that the unit ceases the operation. When the 
protection circuit detects those fault conditions, the unit shuts off 
instantaneously indicating with FAULT light. 

 
Over Current Protection (1) for internal power supply: 
Protects the internal power supply against (1) direct or indirect output short 
condition, (2) Any electrical disturbances induced by external or internal 
noises, (3) Overload caused from improper load, or pulse setting.  
 
Over Current Protection (2) for output Switch: 
The protection circuit for the output switch activates in 100ns.  This response 
time is required to protect the switch against huge output power (the 
maximum peak pulse power reaches to 1MW!!).  The load current is however, 
several hundred ns to several us delay time after the protection circuit is 
activated. 
 
Over temperature protection: 
Detects a base temperature on which main switching devices and other 
power semiconductors are mounted.   When the base temperature reaches to 
setting level, the protection circuit activates and the unit ceases the operation. 
 
Over load protection: 
LWG-XXXX/QCW/HP/USB & LDG-XXXX/QCW/HP/USB adjust its average 
power automatically when pulse setting changes, and stays always within the 
pre-determined average power. When, however, the pulse setting exceeds 
the predetermined average power (by external pulse setting, for example), the 
over load protection activates to protect the internal power supply against an 
over load condition.   
This over load is calculated as a product of pulse width and pulse frequency.   
 
Pulse Width Protection: 
When the setting pulse width, or an external pulse width exceeds a 
predetermined value, this protection circuit activates.  
 
Pulse Frequency Protection: 
When the setting pulse frequency, or an external pulse frequency exceeds a 
predetermined value, this protection circuit activates.  
 
Vd Value: 
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When setting Vd value exceeds a calculated value based on presetting pulse 
conditions, this protection circuit activates.  The calculation is based on the 
product of Vd value & LD current, and Pulse on time. If this fault happens, 
adjust one of the following values.  
 
1). Reduce Vd value 
2). Reduce setting current  
3). Reduce pulse width 
 
Interlock Input: 
This is an additional safety feature.  Unless this input is closed, the unit keeps 
fault condition.  
This input can be used as a remote switch as well and the cable length can 
be several meters from the unit.  This input is isolated with an optical isolator.  
 
Note: 
To restart the unit from the fault condition, use RESET signal.  Refer to 
RESET signal at SECTION 1.4.4 for detail. 
 

1.3.10   OPERATING TEMPERATURE 
Ambient temperature:   +10 to 40C 
 

1.3.11   OUTPUT CONNECTORS/TERMINALS 
Main Output:    AMP.7TWC8W8SMP3V4R, or 

Screw Terminals, or 
Direct Stripline from rear panel 

 

1.3.12   EXTERNAL PULSE INPUT BNC 1K Ohm impedance 

 
1.3.13   DIMENSIONS (WxDxH inch)  

 
Below 1KW (Air cooled): 13ò(W) x 10ò(D) x 4ò(H)  
Up to 2KW (Air cooled):  17ò(W) x 13ò(D) x 5ò(H) excluding handle 
Up to 10KW (Air cooled): 17ò(W) x 13ò(D) x 7ò(H) excluding handle 
Up to 25KW (water cooled): 17ò(W) x 17.5ò(D) x 10.5ò(H) excluding 

handle 

1.3.14   WEIGHT (Lb.) 
Up to 2KW CW:   21 lb 
Up to 10KW CW:  55 lb 
Up to 25KW CW:  75 lb (Water Cooled) 

 
1.4 FRONT & REAR PANELS  
1.4.1 Below 500W Models (High Speed Model) 
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Front & Rear Panel of LWG-XXXX/QCW/HP/USB & LDG-
XXXX/QCW-HP-USB 
(High Speed Model) 
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1.4.2 Up to 10KW Models
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Front & Panel of LWG-XXXX/QCW/HP/USB &  
(Below 10KW) 

 

Front & Panel of LDG-XXXX/QCW/QCW-USB 
(Below 10KW) 
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1.4.3 Up to 25KW Models  
 
 

 
 
 
 
 

Front & Rear Panel of LWG-XXXX/QCW/HP/USB & 
LDG-XXXX/QCW/QCW-USB 

(Up to 25KW) 
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1.5  EXPLANATION OF FRONT & REAR PANELS 
1.5.1 Ready indicator (Yellow) 

Indicates the unit is ready for operation. 
 

1.5.2 Power Supply SW. 
When an AC breaker located on a rear panel is turned on, the unit still stays 
off.  Only when Power Supply SW. is pushed, the internal power supply for LD 
driver is energized that is indicated by a Ready indicator is lighted. 
For safety purpose, the output is disabled even if a mechanical Output On/Off 
SW. stays on position after when the unit is accidentally powered off, and 
then turned on. To resume the operation, just push this SW again.  

 

1.5.3 Current Monitor 
50 ohm BNC output is used to monitor the real time output current.  The 
attenuation ratio is 5mV/A-10mV/A depends on the specification selected.  
 
The load current is sensed with an ultra-small inductance and high power resistor of which 
accuracy is +/- 1% and its inductance is far below 0.1nH.   
To minimize the inductance, the unit uses the same technology that has been used for our LSP-
series high current sensing technology for long time.  

 
Note *): The oscilloscope input have to be terminated with a 50 ohm to 
receive a correct waveform of the current. 

 

1.5.4 Drive (Monitor) Signal Output 
This is the output signal to activate/deactivate the output switch. With this 
 Signal, user can synchronize the LD current gate time to userôs external  
device.  

 

1.5.5 External Trigger Input 
External pulse condition should not exceed the pulse set that is specified 
when the unit is ordered.  If the pulse set exceeds the predetermined values, 
the unit ceases the operation indicating Fault condition.  This is activated by 
one of the following protection circuit:  
Pulse Frequency Protection, Pulse Width Protection, and Over Load 
Protection.  
Interface condition is TTL/CMOS, 5V/1Khom. 

 

1.5.6 Arbitrary Waveform Output 
This is the output signal from the arbitrary pulse generator.  This output is 
usually connected to the Drive Input Signal.   
 
Caution: Arbitrary Waveform Generator Setting 
For most applications, the arbitrary pulse generator should be set to the 
following condition: 

  1). Voltage setting: maximum of 2V 
  2). Waveform: Square waveform 

 
1.5.7 Driver Input Signal 

This is the input signal to drive the Laser Diode Driver.  This input is usually 
connected to Arbitrary Waveform Output.   
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1.6 Rear Panel 
 
1.6.1 USB Input 

USB input is ground-isolated both from a userôs PC system and LWG-
XXXX/QCW/HP/USB & LDG-XXXX/QCW/QCW-USB LD driver control circuit.  
This ensures for high noise immunity even in harsh industrial environment. 
The USB speed is USB 2.0 standard. 

 
1.6.2 Cooling fan 

Fan speed is controlled by internal device temperature.  As the device 
temperature increases, the fan speed increases.  

 

1.6.3 AC Circuit Breaker 
This is used as a power switch as well as an emergency cut off switch.  To 
use the unit, first turn this breaker on.  If by some reason the internal safety 
features do not work, this circuit breaker shut off the AC power from a userôs 
power line.  

 

1.6.3 Output Terminal/Direct Stripline 
To connect a load to the unit, a special made transmission line, or screw 
terminal is used.  For a high speed output, the direct stripline is used. The 
stripline is designed to carry a high current without destroying the fast rise 
time pulse shape.  One side of the strip line is just open to the load to connect 
by soldering/screws.   
See 2.3 section for detail. 

 

1.6.4 Water Inlet for 25KW model 
Water inlet is ıò NPT connector.  Required water flow is 5 liter/minute 
minimum and the water pressure is 3kg/cm2  minimum required.  

 

1.7  Control Screen 
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Device Control Screen  

 
1.7.1 READY  

It indicates when the LD driver is ready for operation. When the unit is ready, 
the READY indicator is lighted.   
It doesnôt come to a ready status only turning AC beaker located on the rear 
panel.  After pressing Power On button, the unit will be ready status in 10-30 
seconds. 

 

1.7.2 Enable/Disable  
Pressing Enable/Disable button enables/disables the device (energizing 
/disarms the device).   
When the unit is powered on, it automatically turns to Enable mode after 
Ready comes.  To change the following operating mode however, Disable 
button must be pressed before the change.  Otherwise, it canôt be changed: A 
pop up note is displayed saying: ñPress Disable button before changing this 
selectionò. 
 
Disable required before change: 
1). Output Level Selection 
 

1.7.3 Output Device Mode-Precise/Normal Mode (Optional)  
This toggles the operating mode either in Precise, or Normal mode. It can be 
toggled only when Output Switch is OFF state.  If either button is pressed 
while Output Switch signal is ON, a pop up note is displayed saying: ñTurn off 
Output Switch before changing this buttonò. 
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When Precise button is selected, the second output device is activated to 
control the output current precisely.   With this mode the output current is 
regulated every micro-seconds so that LD current is very stable and clean.  
This function is called ñDual Device Control ñ and this is the unique feature of 
LIC Engineering LD Driver.  
When this function is activated, Vd value must be interred in VD/VL Selection 
windows.   
With this mode Vd value is critical to avoid over heating of the control devices.  
If the setting value is not correct, Vd Fault may be displayed.  If this happens, 
please adjust any of the following values: 
 
Adjusting values when Vd Fault happens: 
1). Reduce Vd value, or 
2). Reduce setting current, or  
3). Reduce pulse width 
 
When Normal mode is selected, the output current can be at the fastest 
speed. 
 
Note: Some models donôt have this function. 
 

1.7.4 Output Level Selection (Optional) 
To select this button, Disable button must be pressed before the change.  
Otherwise, it canôt be changed: A pop up note is displayed saying: ñPress 
Disable button before changing this selectionò. 
Default is 30% level. 
 
This button selects the output voltage range of the charging power supply to 
maximize the output power.  
When a regular charging power supply is used, the maximum available output 
power is decreased as the output voltage is lowered.   
This function compensates this problem.   
 
Example: A 40V maximum voltage with 5KW power supply is used.  
When 30% of the output voltage is selected, for example, the maximum 
output voltage is 14V. When a regular power supply is used, the available 
output power is usually less than 1KW.  
With this function, the charging power supply still can supply 100% of rated 
output power: 5KW at 14V.   
 
Note: Some models donôt have this function. 
 

1.7.5 VD/VL Value Selection (Optional) 
When Precise button is selected, the second output device is activated to 
control the output current precisely.    
This function is called ñDual Voltages & Controls ñ and a LICôs unique 
feature.  
 
VD Value: 
When this function is activated, Vd value must be interred in VD/VL Selection 
windows.   
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Vd value is the maximum LD voltage that is connected to the output terminal 
of the unit. The unit calculates the minimum output voltage between the 
minimum and maximum of the LD current and outputs the minimum output 
voltage.  When Output Switch is activated, the unit again calculates the V.I.T 
product of the device.  Where, V is the device voltage, I is the device current, 
and T is the conduction time.  If this value is beyond the safe operating area, 
the unit becomes Fault condition by displaying ñVD Faultò.  If this happens, 
please adjust any of the following values: 
 
Adjusting values when Vd Fault happens: 
1). Reduce Vd value, or 
2). Reduce setting current, or  
3). Reduce pulse width 
 
If high pulsing speed is required, turn to Normal mode.   
 
VL Value: 
Vl value is the compensating voltage for high speed & high current output 
pulse.  When a high speed unit is purchased, Vl value is activated instead of 
Vd value.  
There is certain overvoltage is required to overcome the LD inductance at 
high speed/high current condition.  It is expressed as: 
 
Vl=LdI/dT, where Vl is a required voltage to overcome LD inductance, L is LD 
inductance, dI is LD current per dT time, and dT is the rise time of the pulse.  
Example: L=5nH, dI=100A, dT=5ns, then 100V output voltage is required. 
 
A customer can see this effect by adjusting Vl value.  Connect a current 
monitor output to an oscilloscope and watch the rise time of the output pulse.  
As Vl value is increased the rise time of the pulse is improved.  Too much Vl 
value causes an overshoot of the pulse.  Adjust this value to get the optimum 
rise time of the pulse. 
 
Note: Some models donôt have this function. 
 

1.7.6 CW/PULSE  
This changes the operating mode either in CW, or Pulse. It can be toggled 
only when Output Switch is OFF state.  If either button is pressed while 
Output Switch signal is ON, a pop up note is displayed saying: ñTurn off 
Output Switch before changing this buttonò. 

 
When PULSE button is pressed, the control screen goes to a pulse setting 
screen (See section 1.8. Pulse Setting Screen) and a user can set any pulse 
combinations.  If a user set a pulse combination that is not designed for the 
unit purchased, a FAULT indicator is highlighted.   
Refer to FAULT for detail. 
When the system starts, the mode is in CW mode and CW indicator is 
highlighted. 

 

1.7.7 Output Current Adj. 
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This adjusts the actual output current and a user can set a desired output 
current by pressing and drag a mouse, or just enter numeral numbers by a 
keyboard.  
This adjustment is a percentage to the maximum output current and reflects 
directly to the Output Current/Voltage indicators described below.   

 

1.7.8 Output Current Display 
The bar graph and numeral numbers in the box show the actual output 
current flowing to the load.  It samples every micro-seconds in real time to 
display the actual load current. The current is sensed with a precise & high 
speed current sensing device.  
 

1.7.9 Output Voltage Display 
This shows an actual output voltage of the LD driver.  Whenever a user 
changes the LD current, the output voltage indicator shows the output voltage 
corresponding to the setting output current.  The bar graph and numeral 
numbers in the box show the actual output voltage.*1) 

 
Note*1): The LD driver is a constant current source.  The output current is 
sensed and its signal is feed backed to an error amplifier in real time to 
maintain the constant current.  This causes the output voltage fluctuation all 
the time whenever the unit is operated.  This fluctuation is normal and 
necessary to maintain the constant LD current. 

 

1.7.10  FAULT 
 

 
 

It indicates the LD driver is in fault condition.  There are many safety features 
built in the unit to protect the unit against damage and these protection 
circuits generate FAULT when the fault condition is detected. The fault 
conditions are as follows: 
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1). O.C:  
Indicates Load Over Current 
 
2). O.V: 
Indicates Load Over Voltage 
 
3). Temp.: 
Indicates Power Supplyôs Over Temperature 
 
4). Pulse D.: 
Indicates Pulse Duty Fault 
 
5). Pulse W.: 
Indicates Pulse Width Fault 
 
6). Pulse F.: 
Indicates Pulse Frequency Fault 
 
7). Wtdg Timer: 
Indicates Watchdog Timer Fault 
 
8). Narrow P.: 
Indicates Narrow Pulse Fault 
When the pulse interval is more than the one specified, this fault comes.  
 
9). Interlock.: 
Indicates Interlock Fault 
 
10). E Stop: 
Indicates Interlock Fault 
 
11). P.S: 
Power Supply Fault (including Power Supply Over Current, Over 
Temperature, etc) 
 
12). O SW.: 
Indicates Output Switch Over Current 
 
13). Vd: 
Indicates Vd values fault 
 
14). NC: 
Not connected 

 
After removing the fault conditions, press RESET button. 
The unit resumes the operation. 

 

1.7.11 Vd Fault 
When Precise button is selected, the second output device is activated to 
control the output current precisely.    
When this function is activated, Vd value must be interred in VD/VL Selection 
windows.   
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Vd value is the maximum LD voltage that is connected to the output terminal 
of the unit. The unit calculates the minimum output voltage between the 
minimum and maximum of the LD current and outputs the minimum output 
voltage.  When Output Switch is activated, the unit again calculates the V.I.T 
product of the device.  Where, V is the device voltage, I is the device current, 
and T is the conduction time.  If this value is beyond the safe operating area, 
the unit becomes Fault condition by displaying ñVD Faultò.  If this happens, 
please adjust any of the following values: 
 
Adjusting values when Vd Fault happens: 
1). Reduce Vd value 
2). Reduce setting current  
3). Reduce pulse width 

 
1.7.12  RESET 

To reset the unit from the fault condition, this button is pressed.  If there is 
fault condition exists, pressing RESET doesnôt recover the unit.  First remove 
the fault condition, and then press RESET. 

 

1.7.13  ON/OFF/S.SHOT Output Switch 
Output Switch OFF state is required before the following changes: 
1). CW/Pulse Selection 
2). Output Device Selection 
3). Output Voltage Level Selection 
 
This button controls LD driver output both in CW and Pulse mode.  Pressing 
ON enables the LD driver to send the output current.  Once ON button is 
pressed, it stays on until OFF button is pressed.  
In Pulse mode, the on time is not synchronized with the setting pulse.  To 
synchronize to the pulse, go to PULSE mode and use Run/Stop button on 
pulse setting screen, and/or an external trigger.  The detail is explained in a 
separate pulse setting manual.  

 
S.SHOT (Single Shot) enables the output current while a mouse left button is 
pressed and disables when the mouse button is released.  This works both in 
CW and Pulse mode, but again it is not synchronized with the setting pulse in 
Pulse mode.  To synchronize a single shot to the setting pulse, go to pulse 
setting screen, and use a single shot available in the screen.  

 

1.7.14  Internal / External Switch 
This button toggles the drive signal between internal signal or external signal.  
When the external input is connected the customerôs signal source, this 
button has to be switched to external. 

 
 
 

1.8 LWG-Scope  
The detail of this screen and how to use the scope and set the pulse combination are 
explained in a separate manual. Refer to LWG-Scope Manual in LIC Engineering 
Website at: 
http://www.licengine.com/manuals.php 
 

http://licengine.com/tinymce/jscripts/tiny_mce/plugins/filemanager/files/LWG-Scope-Manual.pdf
http://www.licengine.com/manuals.php
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