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About this document: This is an English translation of the Japanese original prepared by SUNMAX LASER for
reference purposes. In case of any discrepancy, the Japanese original shall prevail. Specifications are subject to
change without notice.

EXPERT II 355 Series Laser
Installation and Operation Manual
— For water-cooled lasers

Introduction

Thank you for choosing the EXPERT II 355 series laser.

Built on a foundation of high quality, we offer lasers with high reliability and an excellent price-to-quality
ratio. In addition to thorough after-sales service and prompt, on-time technical support, we can also help
you set up your own laser system.

How to Use This Manual

This manual helps users understand the basic structure of the EXCELLENT355 laser and use it properly. It
covers how to set up the power control system and how to carry out several basic operating procedures
for the laser system.

Intended Audience

This manual is intended for engineers who have basic knowledge of the hardware and software related to
the laser field.
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Chapter 1 Summary

1.1 Overview

This manual contains general user information for the EXPERT II 355 laser and its power supply (driver). It
instructs the user on how to connect the laser head to the power supply, and also provides descriptions of
the relevant laser parameters and notes on laser safety.

The features and specifications of the EXPERT II 355 series laser are as described below and are subject to
change without notice.

1.2 Symbols

The following symbols are used in this manual. Pay attention wherever they appear and read those
passages carefully.

Caution: This symbol warns the operator that improper operation may occur under certain
conditions.

Warning: This symbol warns the operator of injuries that may be caused by the laser.

1.3 Unpacking and Parts Identification

Caution: Open the laser package carefully. The laser contains highly fragile optical components.

Caution: To prevent damage to the optical fiber cable, avoid bending the laser umbilical cable
sharply.

Caution: When transporting the laser, do not use narrow or low-strength packing straps/belts.

Accessories of the EXPERT II 355 laser:

Laser head

Power supply (driver)

Chiller

Connection cables



Cooling hoses

AC power cable, 220 V 10 A

Software package

Factory test report

Keep the original packing materials. If the laser system ever needs to be returned to the factory, use the
original packing materials to avoid damage during shipping.

Note: The label below is located on the top surface of the laser head. It shows the laser's basic parameters,
such as the model number, serial number, and maximum power.

Figure 1.1 Serial number / model number label

1.4 Laser Safety

Warning: Read this manual carefully before installing and operating the laser.

The maximum output of this laser is 5 W at 355 nm (example). This label appears on the top of the laser
head, near the laser output aperture.

1.4.1 Laser Safety Considerations

The EXPERT II 355 laser emits radiation at Class IV levels. Great care is required during operation. The
output beam can create fire and safety hazards. Only personnel familiar with the safety precautions
described in this manual should operate this laser system.



Danger: Direct eye exposure to the output beam of the laser will cause serious injury or blindness.

The greatest hazard when using a laser is eye injury. In addition to the main beam, numerous smaller
beams are often present at various angles near the laser system. These beams are formed by specular
reflections of the main beam off polished surfaces such as lenses, mirrors, and other optical components.
Although these beams are weaker than the main beam, they can still be intense enough to damage the
eyes.

Laser beams are powerful enough to burn skin, clothing, and various other materials. Even at some
distance, laser light can ignite volatile substances such as solvents. Laser light can also damage the light-
sensitive elements of video cameras and photodiodes. When using the laser, observe the following
precautions and the contents of this manual.

The EXPERT II 355 laser comes with a 3 m power cable that connects the laser controller (power
supply/driver) to the laser head. Because all control operations are performed on the laser controller, the
operator can keep a distance of 3 m from the laser head while operating the driver.

1.4.2 Laser Safety Precautions

For safe use, follow these procedures:

1. Post laser warning signs in the laser beam area to alert anyone present. Post warning signs around
Class IV laser work areas.

2. Make sure the laser beam is not at eye level, so that no one looks into the output beam. During
debugging, position the laser at a low center height to avoid accidental eye injury.

3. Do not look directly at the laser source or at laser light scattered from reflective surfaces.

4. When processing materials with the laser beam, certain surfaces in the laser work area may deform
and redirect the beam path; use extreme caution.

5. Avoid wearing jewelry when using the laser.

6. Always wear protective goggles rated for the appropriate wavelength range when using the laser.
Operators should wear radiation-protective clothing.

7. Do not remove the laser beam block. Keep the laser cover in place at all times.

8. Keep inexperienced personnel out of the laser work area.

9. Install an interlock circuit around the laser. For example, set up an interlock break on the lab door, so
that opening the door activates the interlock circuit and shuts the laser down, preventing accidental
injury to inexperienced personnel entering the lab.

10. It is recommended to operate the laser in a closed or confined area to avoid beam leakage. Use an IR
detector card to check for and prevent laser light leakage.



Chapter 2 Hardware Installation

1. Connect the laser head to the power supply/driver and the chiller properly. (See the connection
diagram in Section 2.2.)

2. Install both power units in an easily accessible location, allowing ease of operation and unrestricted
airflow. In particular, do not block the bottom of the laser driver; otherwise, problems will occur with
LD temperature control.

3. Make sure the electrical/optical cables are long enough to reach the laser head. To avoid damage to
the optical fiber cable, avoid sharp bends in the electrical/optical umbilical cable. During installation,
keep the bend radius as large as possible; 70 mm is the minimum allowable bend radius.

4. Connect the AC power line correctly.

5. Verify that the driver's input AC voltage is within 10% of the nominal value.

6. Make sure the AC power switch is set to the "OFF" position.

7. The ground of the external control computer must be isolated from earth ground.

2.1 Back Panel

The back panel of the power supply provides several connectors for the power cables that connect to the
laser head. See Figure 2.1 and Table 2.1 for details.

Figure 2.1 Back panel of the power supply

Warning: The AC power specification is 5 A / 50 Hz (60 Hz) / 220 V. The power supply must be
properly connected to ground.

Table 2.1 Terminal block descriptions

2.2 Connection Diagram



Figure 2.2.2 Hardware connection diagram

Figure 2.3 Interlock RS232 interface pin configuration

Chapter 3 Introduction to the Control Panel

3.1 Control Panel Layout

The operation panel includes an LCD screen, a key switch, a power switch, an adjustment knob, LEDs, and
function buttons. A beep sounds whenever a button is pressed.

The layout of the driver's front panel is shown in Figure 3.1. Each part of the panel is described in Table 3.1.



Figure 3.1 Control panel

Table 3.1 Front panel components

3.2 Button Operation

The power switch turns the AC power to the entire laser power supply on or off. The key switch can lock all
the buttons on the front panel. When the key switch is in the OFF position, all front panel buttons are
locked and cannot be operated, and the adjustment knob cannot be operated either; however, the power
switch can still be turned off.

FAULT status LED ---- Indicates that a protection mode such as overcurrent, overvoltage, overtemperature,
or chiller protection has been detected inside the power supply. The system then automatically shuts
down the current supply. The protection condition must be cleared and the system reset before it can
resume normal operation.

LBO status LED ---- Indicates the operating state of the LBO control system. If the LBO temperature is not
within the operating temperature range, the LED lights up; when the temperature is within the operating
temperature range, the LED turns off.

LDD button and its status LED ---- When the LDD button is pressed, the corresponding status LED lights
up and the pump diode driver supplies current to the pump diodes. The LD current reaches the set value
at the set ramp rate. Pressing the button again turns the status LED off and cuts off the LD current; the
current then decreases at the set rate until it reaches zero.

Q-SW button and its status LED ---- Turns the Q-switch R.F. driver ON (the laser operates in pulsed/Q-
switched mode) or OFF (the laser operates in continuous-wave or hold mode — without lasing), and the
status LED lights up or turns off accordingly.

SHUT button and its status LED ---- While the system is operating, pressing the SHUT button opens the
shutter (located on the front of the laser head where the laser beam exits) and the shutter status LED
lights up. Pressing the SHUT button again closes the shutter and the status LED turns off. This function is
available only on certain OEM versions of the laser.



Previous (▲) button / Next (▼) button ---- Move the non-blinking cursor to select the previous or next
changeable parameter. After moving the non-blinking cursor to the desired item, the user must press the
Enter button to display the submenu for that item, or to change the cursor to a blinking underline at the
desired parameter. When the underline is blinking at the desired parameter position, the adjustment knob
is used to increase or decrease the value of that particular parameter.

Chapter 4 Application Guide

Caution: While the laser is operating, do not shut down the laser by turning off the AC power. Keep
the laser driver in its operating state. To turn the laser output on or off, simply enable or disable the
LDD via the laser driver.

4.1 Initial Laser Startup

After properly connecting all hardware, the operator can turn on the laser driver. The procedure is as
follows:

1. Turn ON the chiller's AC power switch to start the water cooling system.

2. Turn ON the AC power of the laser driver (turn the knob at the lower-left corner of the front panel to
ON) to start the laser system.

3. Turn the key switch ON to enable the menus and button functions.

4. After allowing the laser temperature to stabilize for about 10 minutes, press the LDD button to supply
current to the pump diodes.

5. Verify that the LD current and temperature values shown on the LCD screen are within the normal
range (refer to the factory inspection report). If the values are within the normal range, press the LDD
button to enable the LD current. If not, reset the LD temperature and current, then enable the LDD
again.

6. Once the LDD is enabled, the current ramps up to the set value.

7. Enable the Q-SW switch.

Once the system has reached a stable state, the operator can turn the key switch to the OFF position to
lock all buttons on the driver's front panel.

After long-distance transport, the operator must wait until the temperature of the laser cavity reaches
ambient temperature before switching on the laser. When the AC power switch is set to the ON position,
the driver starts operating. The LCD display then initializes, after which the HOME menu appears on the
LCD screen.

When the power is on, current begins to be supplied to the LBO and LD. Since the LBO takes time to warm
up to the set value, the LBO status LED on the front panel stays lit for a while. It takes 10–15 minutes for
the system to reach and maintain the set temperature.



When turned on, the FAULT status LED lights up briefly and then turns off. This means the system is
operating normally. If the FAULT LED lights up during operation, it indicates a system alarm has occurred.
The problem must be checked and eliminated before the laser can be returned to its operating state.

If an alarm occurs, try shutting down the system (wait until the LD current reaches the 0 level), then restart
the laser after a few seconds. If the alarm disappears, the system will operate normally again.

4.2 Laser Shutdown Procedure

1. Press the Q-SW button to turn off the Q-SW switch. The green LED above the pressed button turns off.

2. Disable the LDD (press the LDD button) to shut down the laser diode driver, and observe the actual
LDD current feedback (read the third line of the Diode Settings menu).

3. Once the LD current has dropped to the 0 level, turn OFF the driver's AC power.

4. Turn off the chiller's AC power.

4.3 Humidity Alarm

The laser's optical components are extremely sensitive to humidity. It is therefore very important to
control the humidity level inside the laser cavity. Under normal conditions, the humidity inside the laser
cavity must be kept below 20%. If the humidity exceeds this level, the laser driver triggers an alarm alert
(you should hear a "BEEP") to warn the user to replace the desiccant bag inside the laser head (in the
circular groove on top). If the humidity inside the laser cavity exceeds 60%, the laser driver enters humidity
protection mode and automatically shuts down the LD current.

4.5 External Control

The external control interface is shown in Figure 4.5.

Figure 4.5 External control interface

Table 4.1 Pin definitions

Chapter 5 Operation Menu

The operation menu consists of the following parts:



Main information display (HOME page)

Main menu

Submenus

5.1 Main Display Interface

Press the HOME button to enter the main information display screen. This is the default page after system
startup.

The display is shown in Figure 5.1.

Figure 5.1 HOME page

LD Real I ---- Shows the LD current values. One is the set current, and the other (the number on the right)
is the actual current. The actual current is displayed in real time.

LD Real T ---- Shows the LD temperature values. The first is the set temperature, and the other is the
actual temperature. The actual temperature is displayed in real time.

Laser Mode ---- Used to select the external trigger pulse or the internal trigger pulse. Setting "Int"
indicates that the internal trigger pulse is being used. Setting "Ext" indicates externally triggered pulses.

Gate Input ---- Indicates the input source of the GATE signal. "Int" indicates a GATE signal from inside the
power supply. "Ext" indicates that the GATE signal comes from the software of an external board.

Int PRF ---- Displays the internal pulse repetition frequency.

Shutter ---- Indicates whether the shutter is open or closed.

QS Status ---- Displays whether the Q-switch is open or closed.

5.2 Main Menu

Press the MENU button to enter the menu interface. The display is shown in Figure 5.2.



Figure 5.2 Main menu screen

"Diode Settings" ---- Sets the LD parameters.

"LBO Settings" ---- Sets the LBO parameters.

"QS Settings" ---- Sets the Q-switch parameters.

"Information" ---- Displays system information.

On the MENU page, the cursor can be moved by pressing the up and down buttons. When the cursor
highlights a particular line, pressing the ENTER button displays the submenu for that item.

On the main menu screen, pressing the ESC button or pressing the HOME button directly returns to the
HOME screen.

Main menu structure:

5.3 Saving Changes

Press the ESC button on the main menu screen and the display shown below appears:



Fig. 5.3 Change-save confirmation page

Press ENTER: the changes are confirmed and the modified parameters are stored in the system's internal
ROM.

Press ESC: confirms that the changes will not be saved. The parameters remain temporary; after the system
is restarted, the parameters revert to their old, unchanged values.

Note: Pressing the HOME button on the main menu page or on any submenu page returns you directly to
the HOME page. However, this operation does not save the modified parameters to ROM. If a parameter
needs to be changed permanently, press the ESC button until the page shown in Fig. 5.3 appears, then
press Enter to confirm the changes.

5.4 Submenus

The submenus can be entered from the main menu. The value of each item is displayed. Parameters can
be set only after entering the corresponding item in the submenu.

5.4.1 Diode Settings Menu

Fig. 5.4 shows how to enter this page from the main menu and how to set the LD parameters.

Fig. 5.4 Diode parameter setting screen

“LD I Set” — displays the set LD current value.

“LD T Set” — displays the set LD temperature.

“LD I REAL” — displays the actual LD current value.

“LD T REAL” — displays the actual LD temperature.

“LD TEC Current” — displays the actual operating current of the LD TEC.



“LD Run Time” — displays the accumulated operating time of the LD. The first part is in hours; the second
part is in minutes.

When this page is entered, the first line is automatically highlighted. Only the first and second lines can be
selected, and only the parameters of these two items can be changed. The parameters on all other lines
are actual feedback values.

If a parameter needs to be changed, refer to the flow below:

Fig. 5.5.5 Parameter setting flow

While a parameter is in edit mode, the up and down buttons do not operate. Exit edit mode and the up
and down buttons become active again. In edit mode, turning the knob changes the parameter that is
updated to the control system. When the ESC button is pressed to exit edit mode, the modified parameter
is saved to the system's internal ROM.

After changing the parameter on the first line, use the up and down buttons to change the LD
temperature. Only the parameters on these two lines can be changed; the other displayed parameters are
actual values and cannot be modified.

5.4.2 LBO Settings Menu

Fig. 5.6 shows how to enter the LBO settings screen from the main menu screen.

Fig. 5.6 LBO settings screen



“SHG T Set” — displays the set SHG temperature.

“THG T Set” — displays the set THG temperature.

“SHG T REAL” — displays the actual SHG temperature.

“THG T REAL” — displays the actual THG temperature.

The set temperatures of the SHG and THG can be changed. The change procedure is as shown in Fig. 5.4.
The other parameters are actual values and cannot be changed.

Move the cursor with the up and down buttons to select an item. Press ENT to confirm the selected item;
the cursor starts blinking. Turn the knob to change the value; each modification takes effect immediately.
The cursor can move between the first and second lines. Press ESC to exit edit mode; the modified
parameters are saved temporarily (the changes remain available even after the system is restarted). If the
changes need to be stored in the system ROM, press ESC to exit edit mode, press ESC again to return to
the main menu, and press ESC once more to enter the data-save confirmation screen (see Fig. 5.3).

In non-edit mode, press ESC to return to the main menu. Pressing the MENU button takes you directly to
the main menu.

5.4.3 QS Settings Menu

Fig. 5.7 shows the flow for entering the QS settings screen from the main menu.

Fig. 5.7 QS settings screen

“Laser Mode” — indicates the operating mode of the Q-SW. CW means continuous output mode. OFF
corresponds to HOLD mode. This mode refers to the output state of the Q-SW when the Q-SW function
button is not enabled. In CW mode, the Q-SW is not enabled and the laser outputs a continuous wave at
average power. In OFF mode, the Q-SW is not enabled; the Q-SW is held and there is no lasing. Once the
Q-SW button is enabled, the current CW state changes to the pulsed output state.

“FPS Signal” — sets the first-pulse-suppression signal. It can be set to OFF (disabled) or ON (enabled). The
default setting is “enabled.”

“Gate Input” — selects the source of the GATE signal. “int” indicates the internal GATE signal, TTL level,
active high. “ext” indicates the external GATE signal, TTL level, active high.

“Trigger Mode” — indicates whether the Q-SW mode is internally or externally triggered. The default
setting is internal triggering.



“FPS Input” — selects the source of the FPS signal. “int” indicates the internal GATE signal, TTL level, active
high. “ext” indicates the external FPS signal, TTL level, active high.

Press the up or down button to move the cursor and select an item. Then press ENT to confirm the
selected item and enter edit mode; the cursor starts blinking. Turn the knob to change the selected item,
toggling between “cw” and “hold,” “int” and “ext,” and “on” and “off.” Changes take effect in real time.
Press ESC to exit edit mode; the modified parameters are automatically saved to the system. Press ESC
again to return to the main menu.

In edit mode, the cursor cannot be moved. After exiting edit mode, the cursor can be moved again.

Fig. 5.8 Additional parameter settings

“Int RPF” — sets the repetition rate of the Q-SW pulses; the default setting is 30KHz.

“R.F. Off Time” — sets the output release time of the circulating laser at the currently set frequency. The
default is 1 microsecond.

When the Q-SW button is not enabled, the laser mode can be set to CW or hold. When the Q-SW button
is enabled, the laser enters the RF pulsed output state. Set the state of the FPS signal: when on, the FPS
signal is enabled; when off, the FPS signal is disabled.

Eight function models can be realized by setting the gate input, trigger mode, and FPS input options.

Table 5.1: List of function models

5.4.4 Information Menu

Fig. 5.9 shows the flow for entering the information menu from the main menu.

Fig. 5.9 Information display page

The parameters displayed on this page cannot be changed. On this page, only the “Fault Reset” line is
highlighted.



“LP SN” — indicates the serial number of the laser head.

“PS SN” — displays the hardware serial number of the power supply.

“LH SN” — displays the version of the software installed in the power supply.

“ERROCODE” — displays the current error code. For a description of the codes, see Table 7.1 in Chapter 7.

“Fault Reset” — executes a fault reset. When the Enter button is pressed, the fault reset is executed
immediately. The ERRORCODE value then changes to “00,” indicating that the fault reset is complete and
no error is currently present.

“Plate Temp” — displays the temperature of the base plate at the bottom of the laser resonator.

“Humidity” — displays the humidity level inside the laser cavity.

Chapter 6 Serial Communication

6.1 Function Description

The operator can set the power supply parameters via the serial port. Working parameters and status are
displayed in real time.

Serial communication uses the RS232 standard.

6.2 Hardware Interconnection

Fig. 6.1 Serial port diagram

Table 6.1 Pin descriptions



Fig. 6.2 Interconnection electrical diagram

6.3 RS232 Control Command Set





Chapter 7 Troubleshooting

When power is being supplied normally, the FAULT LED does not light. If an error occurs, the FAULT LED
lights up. When this happens, the LD current is cut off and the laser power supply protection function is
activated immediately, so laser emission stops.

When FAULT protection has been triggered, the operator must identify the cause of the error, correct the
problem, and restart the laser.

Figure 7.1 FAULT LED status

As shown in Figure 7.1, the FAULT LED indicates that an error has occurred. This LED lights up when a
protection is triggered inside the power supply. If protection has been activated internally, the FAULT LED
is lit.

The main causes of faults are as follows:

LD overcurrent

LD overheating

LD TEC overcurrent

SHG overheating

THG overheating

SHG driver overcurrent



THG driver overcurrent

Humidity protection

Baseplate temperature protection

Water protection

Interlock

7.1 Locating the Fault

There are two ways to trace the cause of a FAULT.

1: Select the "Information" item in the main menu and press the Enter button. Read the ERRCODE value to
identify the source of the error.

2: Check the LEDs on the PCB (inside the laser driver) to identify the cause of the error.

The detailed relationship between the ERRCODE and the specific error source is shown in Table 7.1.

Table 7.1 Fault source index

7.2 Fault Reset

After the fault source has been identified and eliminated, reset the FAULT LED (so that the LED turns off
and goes dark); the laser can then be returned to its normal operating state.

FAULT LED: there are two reset methods:



1: Select the "Information" item in the main menu. The cursor automatically moves to the "Fault Reset"
item. Press the ENTER button to execute the fault reset. If the fault source has been cleared, the FAULT LED
goes completely dark; if the cause of the fault still exists, the FAULT LED remains lit until the error has been
fully resolved.

2: Pressing the fault reset button on the PCB (inside the driver) can also clear the fault.

Chapter 8 Electrical Specifications

8.1 AC Input

The AC input is 220 V, 50/60 Hz. The AC power source must be effectively grounded.

8.2 Laser Control Ports (Input)

Pulse: TTL level

GATE: TTL level

FPS: TTL level

8.3 COM Port

Standard RS232 specification.

Chapter 9 Mechanical Specifications

9.1 Mechanical Dimensions of the Laser Head

Figure 9.1 Mounting dimensions of the Expert II series water-cooled laser head



9.2 Mechanical Dimensions of the Power Supply

Figure 9.3 Power supply dimensions

9.3 Mechanical Dimensions of the Chiller

Figure 9.4 Chiller dimensions
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