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|.  Product Descriptio n

PLH3D-6W Series laser head engraves and cuts plastics, woods, cardboard and
textiles, engraves anodized Aluminum, and marks stainless steel and Titanium.
It can be controlled by nearly all CNC machines and 3D printers. It is universally
mountable and can replace CO2 lasers in many applications.

This compact and lightweight laser head requires no additional cooling. The laser
head’s body both directs air from the fan to remove smoke and functions as an
efficient heat sink. The machined 6000-Series Aluminum housing keeps the laser
head both low-weight and conducts heat away from the laser diode to maintain
its lifetime while allowing it to be operated at high power.

PLH3D-6W Series laser head has a device to protect it from overheating to
maintain the semiconductor laser’s lifetime. It automatically shuts off when the
housing temperature exceeds 47°C (116°F) and resumes operation when it
reaches 40°C (103°F). In addition, the unit’s laser driver is integrated directly
into the laser head. This greatly increases the maximum modulation frequency
and allows longer cables to be used.

The laser head includes High-Efficiency Mounted Aspheric lens and High-
Resolution Triplet lens. We recommend using High-Resolution Triplet lens with
pre-set focus, it is most optimized solution for engraving in many applications.
The focal length of the laser head is adjustable with installed lens. For more
detail information of focal spot displacement range see technical data (page 6).

PLH3D-6W Series can engrave on most types of wood, as well as create 3D
images. Woods include, Birch and Pine plywood, Balsa, hardwood and MDF. Its
light can also cut most low-density woods. The laser head can cut an assortment
of textiles. These include white cotton, denim, felt, Cordura™, 2 and 3-way
stretch fabrics and many types of nylon. It can be done without penetrating the
protection layer when one is used, such as in the embroidery industry. Many
textiles can also be written on with the appropriate settings.

Its blue light allows to engrave metal, such as: black anodized Aluminum,
wrought Iron, and marks Titanium and stainless steel; plastic cutting, such as:
ABS, Acrylic (black, green, red), Polypropylene, Polyamides, as well as latex,
Neoprene and other compositions of rubber. The laser head can also write on
many of these materials. It can cut or engrave brown (vegetable tanned) full-
grain leather and black full-grain leather.



.  General Laser Safety Warnings and Cautions

Responsibility of use or misuse belongs to the end user. Tomor r owds System and
affiliates accept no responsibility for use or misuse by the user. If you may not be

able to use this product properly, we recommend that you do not begin use or

cease use immediately.



Accessories

LaserDock Docking Station for PLH3D-6W Series

This docking station is designed to allow PL&W8ESeries laser heads
quickly connect or disconnect from machines.

PLH3D-6W Series Nozzle & 43mm Spindle Adapter

This air nozzle quickly interfaces with PL-B\8QSeries engraving lase
heads via magnets and also functions as a 43 mm spindle adapter

CNC Laser Glasses for 450 nm Light

These laser glasses can help reduce the probability dBlight S NA& y 3
eye from diffusely backscattered laser light.

PLH3D Series Focus Adjuster

This is a tool designed for adjusting the focus of the laser beam on
PLH3ESeries with the HigResolution Lefs
* included withPLH3B6WCXF

X-Carve Mount for PLH3D-Series

ThisX F NSt a2dzyid |t 206a -Jedeklaspr A
KSIFRa 2y L yC@argeyCHC machiasu Q

PSU 12V 3A

This is a power supply unit intended for PL&SEies laser engraving
heads




V. PLH3D -6W Series Technical Data

Basic Specifications PLH3D 6W PLH3D 6W-XF
Laser Diode Optical Power 1 6 W 6 W
Dimensions of Laser Head 40 x 55 x 69 mm 40 x 55 x 78 mm
(LXxW xH) (1.6x1.7x2.7in.) (1.6x1.7x3.1in.)
Weight of Laser Head, Typ. 190 g (6.7 02.) 2109 (7.4 0z.)
Flow Rate of Fan 17 m3/h (10 CFM) 43 m3/h (25 CFM)
Fan Noise 34 dBA 58 dBA
Mounting Hole Pattern 4 Holes, 24 x 15 mm 4 Holes, 24 x 15 mm
(0.94 x0.59in.) (0.94 x0.59in.)
Mounting Hole Type M3 x 0.5 x 4.5 mm M3 x 0.5 x4.5 mm
Ambient Temperature Range 0OAC to 40 0OAC to 45
(Operating) (32AF to 1 (32 AF to

1Since the working distance and lens choice can both have a slight effect on the amount of power from the laser
head, itis difficult to  specify an exact power value.

Electrical Specifications PLH3D 6W PLH3D 6W-XF

. Analog/TTL/PWM, Analog/TTL/PWM,
Modulation Input 1 055V 055V
Modulation Input 2 1 - TTL/PWM 00 24 V
Recommended PWM Base 5510 kHz 5510 kHz
Frequency
Max. Modulation Bandwidth 30 kHz 30 kHz
Input Impedance of Mod. In. >1 kN >1 kN
land 2
Power Supply Unit Voltage 2 122V 12624V
12 V PSU Min. Current 20A 25A
24 V PSU Min. Current - 1.25A
Cable Length, Typ. 14 cm (5.5in.) 14 cm (5.5in.)
Wire Area (Gauge) 0.34 mm2 (22 AWG) 0.34 mm2 (22 AWG)
Max. Power Consumption 25W 30 W
oOLaser Offd6 state i s <d24W. olLaser Oné state is 3

2To use a PSU with voltage outside of this range, see the available accessories on our website.
We also offera 12V power supply.

Optical Specifications, PLH3D -Seriest AlEn-RESEen AlE- S
Lens? Lens?®

Recommended Working Distance 4 200120 mm 25380 mm

Beam Spot Width 0.1 mm 0.15 mm

Beam Spot Height 0.160.5mm 0.260.6 mm

Example Focused Beam Spot Size, 0.1 x 0.3 mm 0.15x 0.6 mm

d = 80 mm (3.2¢) (0.00406 x| (0.00606 x

Example Focused Beam Spot Size, 0.1 x0.2mm 0.15x 0.5 mm

d = 50 mm (26) (0.0046 x| (0.00606 x

1 Specifications customizable  for OEM customers on request.

2 The High-Resolution Lensis atriplet (three -element ) lens, f =8 mm. This lens is recommended for applications
requiring a more circular beam spot, higher power density or medium to long working distance.

3The High Efficiency Lens is an aspheric lens, f = 4 mm. This lens is recommended for applications requiring a higher
power when it is practical to use a shorter working distance.

4 Working distance is adjustable. The focused beam spot size depends on focal distance; sh orter focal distance
results in a smaller focused beam spot size



V. Electrical | nformation

1. Connections and W iring

PLH3D-6W Series laser head has the terminal with following inputs:

Electrical Connections
Pin Function PLH3D 6W-XF PLH3D 6W

Modulation Input 1

1

2 | Modulation Input 2
3 | Signal GND
4
5

Vee GND
Vce

< K KKK
< K K c<

Pin #5 and Pin #4 are responsible for the power supply line of the laser head, they must
be connected to positive and negative terminals of the power supply respectively. Pin #1
and Pin #3 are responsible for Modulation Input 1. Pin #2 and Pin #3 are responsible for
Modulation Input 2. Note: Modulation Input 1 and Modulation Input 2 have a common
ground.

Important: Do not connect both Modulation Input 1 and Modulation Input 2 at the same
time. Doing so may result in malfunction of the laser head.



2. Modulation Functionality

Modulation Input 1 Modulation Input 2
0 05V Analog Signal
S SIEL 0685V TTL/PWMSignal
. 005V TTL/PWM Signal
PLH3D 6W-XF 035V Analog Signal 0810 V TTL/PWM Signal

0385 VTTLPWMSignal | 554 v TTL/PWM Signal

Modulation  Input #1:

Modulation Input #1 accepts Analog, Pulse-Width Modulation (PWM) and Transistor-
Transistor Logic (TTL) signals. The operating range of Modulation Input 1is 0 - 5 V. If it
is connected to a signal with slightly higher voltage, e.g., 0 - 10 V, only the 0 - 5V
portion of the signal will affect the power. Voltage connected to this input should not
exceed 10 V.

Modulation I nput #2:

Modulation Input #2 accepts PWM or TTL signals, where 0 — 2 V corresponds to “off” and
3 - 24 V corresponds to “on.” Examples of compatible control signal ranges are: 0 -5V,
0 - 10V and 0 - 24 V. Note that the minimum signal for this input is 0 — 3 V. For control
via PWM, we recommend using a base frequency of 5,000 - 10,000 Hz. While
frequencies such as 1,000 Hz will also work, higher frequencies typically produce better
grayscale images.



3. Electronic Compatibility with CNC Machines

All CNC machines are using a control signal to manage the spindle rotation speed.
Hence, PLH3D-6W Series laser heads can be controlled by any CNC controller. This
feature makes our laser heads universal.

A CNC controller outputs a signal in the form of an Analog, PWM or TTL signal. This
signal is used for modulation of the spindle speed. The same CNC output signal which is
used for spindle speed modulation can be connected to appropriate input of the laser
head. Further, modulation of the laser head power can be controlled in the same way as
spindle speed is, i.e. changing spindle speed in G-code “S0-S255".

Note: It is important to ensure that the spindle signal is switched off (no voltage output)
while the CNC machine is in idle.

Connections for Common CNC Machines

CNC Name Connection Type of control PLH3DB 6W Input

DB15 connector PIN 7 PWM Pin #2
STEPCRAFT CNC

DB15 connector PIN 2 GND Pin #3

0Spindle (PWM)E&6 PWM Pin #2
X 8 CARVE

0GND©O6 GND Pin #3
CNC xPRO V3 ~D11 Variable Spindle PWM PWM Pin #2
Controller OGNDG6 GND Pin #3

O0Spi nN@dmi nal 6 PWM Pin #2
CNC Shark

OGND©O GND Pin #3
Legacy Maverick | PIN 17 PWM Pin #2
CNC GND GND Pin #3
CNC USB Mk3 OUTPUTConnector, Pinl1,2or6 | PWM Pin #2
Controller Mk3/4 Mk3 OUTPUTConnector, Pin GND GND Pin #3
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VI. Laser Foc al Length T working distance

1. Factory set focus distance.

The PLH3D-6W Series laser head ships with the High-Resolution Triplet lens installed and
adjusted to focus at 60.0 mm (measured from the front-face surface of the laser head to
engraving plane). This focal distance has well-optimized focal spot size to output light
power ratio which is suitable for many engraving and cutting applications. We
recommend keeping the focal distance of the laser set to the default of 60.0 mm as a
starting point.

PLH3D-6W
Series

B

Beam

Focus spot

60 [2.36 in]

Mount the laser head on the CNC machine with front side (side on which lens is installed)
pointing towards engraving material. Note: Make sure that the laser head is in stable
position and does not move under influence of external forces. Engraving material should
be at stable position as well, it should not move during engraving. Using your CNC
machine, set laser head position at 60 mm measuring from the front side of the laser
head to engraving material. Hint: Use a caliper or 60mm long piece of material to
measure precisely the distance. After setting the position zero the Z-axis on the CNC
machine and use the laser in XY plane without changing the Z value.

2. Finding the focus spot after changing or realigning the lens.

Some engraving applications may require small focus spot, i.e. high-resolution
engraving, detailed engraving. PLH3D-6W Series laser head has adjustable focal length
and exchangeable lens. This future allows it to fulfil broad range of engraving
applications. Shorter focal length of the laser head produces a smaller beam spot (higher
power density).
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You can adjust focus spot distance from the front of the laser head by rotating the lens
clockwise or counterclockwise. Note: it is necessary to ensure that the mounted lens is
sufficiently deep inside the laser head, so the lens does not move before powering on the

unit.

Once you changed the position of the lens use your CNC machine to find where is the
focus spot. Using the methods described above calibrate the laser head position.

oo

|l

Coarse adjustment:

Set current position as a zero position in your CNC software.

Engrave “zero position” line on the engraving material. Hint: make this line longer
compares to the next engraved line, it's going to be easier to find “zero line”.
Engrave (on the engraving material) 10 lines with step 1 mm in the positive
direction of Z-axis and 3 mm step in X-axis.

Go back to zero position.

Engrave (on the engraving material) 10 lines with step 1 mm in the negative
direction of Z-axis. and 3 mm step in X-axis.

Inspect engraved lines, find the thinnest engraved line.

Count how many lines away is the thinnest line from “zero line”, and in which
direction it is placed. Let’s consider case when the thinnest line is located 5 lines
from zero line and in positive direction of X-axis. In such a case calibration
parameter is +5mm.

In the CNC software, move “zero position” of the laser head by calibration
parameter.

Fine adjustment:

To obtain the highest power density, which results in the better engraving performance,
we recommend making fine adjustments to the distance of the laser head and the
engraving material. This adjustment should be done after performing coarse adjustment.
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The process is similar to the coarse adjustment process expect steps in Z-axis, they are
smaller to make adjustment precise.

a.
b.

Set laser head at a zero position, which must be calibrated by know.

Engrave “zero position” line on the engraving material. Hint: make this line longer
compares to the next engraved line, it's going to be easier to find “zero line”.
Engrave (on the engraving material) 10 lines with step 0.1mm in the positive
direction of Z-axis and 3 mm step in X-axis. We recommend engraving lines with
50mm length, it is easier for eye to compare thickness of a line on longer range.
Go back to “zero position”.

Engrave (on the engraving material) 10 lines with step 0.1 mm in the negative
direction of Z-axis. and 3 mm step in X-axis.

Inspect engraved lines, find the thinnest engraved line.

Count how many lines away is the thinnest line from “zero line”, and in which
direction it is placed. Let’s consider case when the thinnest line is located 2 lines
from zero line and in negative direction of X-axis. In such a case calibration
parameter is -0.2 mm.

In the CNC software, move "“zero position” of the laser head by calibration
parameter.
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VII. Choice of Lens

High-Resolution Three-Element and High-Efficiency Aspheric Lens are included with each
of our PLH3D-6W Series laser engravers.

1. Factory aligned High - Resolution Mounted Tripled Lens

The High-Resolution Mounted Triplet Lens has a relatively long effective focal length
(EFL) of 8 mm, which allows it to focus laser light to a small spot. All 6 lens surfaces are
coated with anti-reflection (AR) coating centered at 450 nm.

It is usually preferred for engraving a thinner line, cutting a thicker material due to the
reduced convergence and divergence, or when a longer distance between the laser head
and the plane of the object to be engraved is necessary.

2. High -Efficiency Mounted Aspheric Lens

The High-Efficiency Mounted Aspheric lens is designed to obtain as much as possible
power from the laser diode. Its short effective focal length (EFL) of 4 mm make a variety
of working distances possible but makes the focus spot almost twice bigger compared to
Triplet Lens. This lens should be used for engraving thick lines on wood or plastic where
the low-quality engraving is acceptable.

High-Resolution Mounted Triplet Lens (Left)
and High-Efficiency Mounted Aspheric Lens (Right)
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VIII. Maintenance

1. Lens

We recommend inspecting cleanest of the lens surface before starting engraving. It is
easy to clean the front surface of the lens if it becomes dirty when engraving, which may
be done with Isopropyl Alcohol (IPA) and an optical wipe. However, in some cases, it can
be necessary to replace the lens. It is recommended to purchase an extra lens with
PLH3D-Series laser heads if they will be used in an environment where dust, smoke or
oil are generated.

2. Fan and Laser Head Body

Regular maintenance of the laser head cleanest positively affects its lifetime, in some
cases it may prevent from damaging the lens. Ventilation openings and fan must be kept
clean and free of foreign matter. Remember to close the lens while cleaning laser head,
for this we recommend using Kapton tape. We recommend using compressed air for
cleaning ventilations channels or cotton swab (cotton buds) with Isopropyl Alcohol.



