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Thank you for purchasing a Stanwax Laser Differential Solid State Switch with Colour Correct (DS C board also known
as the DS3+. This product combines two proven Stanwax Laser products conveniently on a single PCB, and using a
single split rail power supply, simplifies wiring.

Overview
This product as mentioned above combines two of our popular products on one neat and compact PCB measuring just
51x 80mm. Designed to be used inside the laser projector, it comes with an anodised aluminium bracket at one end that
provides heat sinking for the power supply and has four fixing points in the corners for easy mounting (see drawings at
the end of this document).
The axis flip can reverse the output of X and Y channels as well as having the ability to swap X & Y. As the solid state
switch can re-route the scanner signals and change their polarity, wiring of these signals to a particular channel is
therefore not important.
The colour correction part of the circuit has three channels each has control for colour level and threshold as well as
adjustment to slow the rise and fall times of the modulation signals. Its available with twelve 20 turn preset pots or with
optional single turn pots for control of the colour level on each channel. When mounted at the rear of the projector this will
allow the RGB levels to be externally adjusted by the user at any time using the plastic finger adjustment knobs provided.
The latter version comes complete with a mounting bracket for easy fitting, and this bracket is available as an option on
the standard board to offer more fitting options.
Fitting
Standard version
Find a suitable area to mount the board you will need a space that is greater than the 70x51mm footprint and is easily
accessible for screw fixing and for pot adjustment. The board must not rest on a metal base plate as this may short circuit
the board so we would advise using plastic or metal spacer posts to raise the board away from the panel. If you have the
optional mounting bracket then you will just need to make two holes for M4 screws. The bracket is tapped for M4 or if you
prefer you can drill out to 4.5mm and use the holes to pass a screw through to go into the projector chassis. Mark the 4
mounting holes to be drilled using the drawing (fig 1 from drill drawing at the end of this document) or by marking through
the holes in the PCB. The holes in the PCB will clear M3 screws so it is best to use spacer posts threaded to this size.
If using the optional mounting bracket you need to drill two holes 60mm apart using a 4.5mm drill.

The heat sink bracket can be used for mounting the board vertically but to do this you will need to drill two holes for the
screw fixings as well as 2 holes to clear the rivets that protrude through the heat sink. Additionally the heat sink should be
secured to the PCB using two screws and nuts to relive strain on the component pins (see image below)
Rear panel mounted version – External RGB level control
This board comes complete with an ‘L’ shaped mounting bracket and will need to be fitted to the rear panel in a
convenient place where there is enough space for the board (>70mmx55mmx30mm). The mounting & adjustment pot
holes should be drilled in the rear panel using the dimensions shown in fig 2 at the end of this document. You will also
need to drill the holes for the axis flip buttons, and these holes will depend on the buttons you have chosen to use. If you
have bought buttons as an option with the board you will need a 12.5mm hole for the deluxe buttons or 7.5mm holes for
the economy buttons.
The heat sink bracket can be used to provide additional support but this is optional. This heat sink is adequate for the
cooling of the power supply but the heat sink can be bolted to a metal panel if you wish to provide additional heat
dissipation as well as support. If doing this you will need to accommodate for the rivets that protrude through the rear of
the heat sink. No insulation is needed between the heat sink bracket and an earthed panel. The holes in the heat sink are
3.5mm so will clear an M3 screw or you can drill them out to a larger size if required.

Mounting options (internal adjustment)
The first two images (left) show the board with internal
adjustment pots, showing how the included heat sink can be
used to mount the board. In this case it is important to ensure
the heat sink is firmly affixed to the board by use of 2 m3
screws and nuts (not provided).

The last image (below) shows how to mount the board using the
optional hex standoffs.

Operation
For convenience we have split this into two sections, the first section covers the operation of the axis flip part of the board
the other details the colour correction part.
Axis Flip
The axis flip needs no set up and its operation is very simple. On power up the board will read the internal data memory
and assign the outputs accordingly, to change the rotation of an axis simply press a button briefly and the rotation or flip
will take place as the button is released. Any button press less than 3 seconds will rotate or flip one axis. Pressing either
button and holding it in for more than 3 seconds will swap X to Y and Y to X rotating the whole output by 90 degrees.
After this operation the buttons will continue to act as before reversing the appropriate axis. As soon as the button press

occurs the state of the output is stored in the on chip flash ram so no further action is required and following a power
cycle the output will return to the last recorded setting.
Colour correction
The colour correction circuitry board is a tried and tested design is based on the original DZ colour board developed with
help from William Benner of Pangolin. The colour correction circuit will allow better matching of the modulation
characteristics of different laser modules. It is particularly effective at matching diode and DPSS lasers which by their
nature, respond very differently to modulation signals. Three channels are provided with each having four parameters that
can be individually controlled.
The control parameters are as follows.
1. Gain – Colour channel level control.
2. Threshold or Offset – adjusts where the laser begins to turn on thus allowing some matching of lasers with
differing characteristics.
3. Rising edge delay – can slow down the start of the laser turn on signal
4. Falling edge delay – can slow down the laser off point stretching the turn off time
3 & 4 are used to match the characteristics of different laser types, for example a diode laser will turn on and off almost
instantly where a DPSS laser will turn on more slowly and sometimes the output will lag after the modulation signal has
disappeared. This creates unsightly coloured tails at the start and end of a the traces. This circuit will help to remove or
minimise these tails creating smoother colour transitions for beams or graphics.
Before fitting read now!
The blanking shift set-up in your software will affect
the board settings so before installing you should
adjust this parameter. Display a frame that exhibits
blanking ‘tails’ see image (right) for an example.
Adjust the blanking shift to minimise these tails. If the
board is adjusted and the blank shift is changed the
adjustment will be sub optimal and adjustment will
need to be repeated.

Connections
Refer to the connection diagram (next page) to see where to connect power and signals. The colour channel inputs and
outputs should be wired as shown in the diagram below, observing the correct polarity as indicated. The channels 1,2 &
3 can be allocated to any colour you like, though we would recommend using CH1 for red, CH2 for green and CH3 for
blue. How you designate the channels will be more critical if you have external adjustment pots as the way the board is
mounted will lead to your choice as to which pot represents which colour.
The power supply should be taken from the split rail supply to the scanners, this will ensure correct operation of the axis
function. If you prefer not to do this you can use a separate split rail supply of between 12 and 24V, but the 0v connection
of this power supply MUST be connected to the 0v of your scanner power supply or the board may not function correctly.
Axis Flip Button Wiring
Refer to the image (right) & the image on the next page
marked DS3+ board controls.
The buttons should be connected as shown (right) with
the centre pin of the connector being a common pin
that will connect to both buttons. The outer two pins are
the signal lines from each button as shown.
Push Button 1 will control channel A and button 2 will
control channel B as per the image on the next page.
Therefore once wired, if channel A is flipping the X axis
then button 1 can be labelled ‘X’ and will flip the X axis
when the output is in either orientation of the projector
(ie with the X and Y swapped for projector 90 degree
mounting, or normal not swapped for normal projector
mounting) Button 2 can then be labelled ‘Y’

Note in the diagram, the axis input and output are referred to as A and B not X and Y. This is because they are channels
of the circuit not axes of the input or output. X from the ILDA input can go to either channel A or channel B, and the
polarity does not matter, the only thing that is important is that the pairs of pins for each channel are used for one axis
input or output. In fact the switching circuit does not care which is input and which is output, though we have marked
them in the diagram if its more convenient for you the axis input and output can be swapped.
Control naming convention (as printed on PCB)
The pots on the board all begin with the colour so R
for red G for green & B for blue
The second part of the pot name is the function
these are listed below
GA – Gain (or level)
OF – Offset (or threshold)
RE – Rising edge
FE – Falling edge
Therefore following this convention RFE is Red
Rising edge and BOF is Blue Offset.
Note The board is marked to show channels as
red green and blue but these are only marks on the
PCB, if its more convenient each channel can be
used for any colour channel you wish so on the
diagram (right) we have marked them CH1 CH2
CH3.
Setting up
The axis flip part of the board requires no set up and will operate as soon as it has been fully wired up and the power is
applied.
The following text refers to the colour correction part of the board only.
Once installed and wired up the board will need to be adjusted to match your lasers. To adjust the board use a frame with
some white lines and coloured content we recommend using the ILDA test pattern. Connect up your projector to your
laser hardware and output the test frame. Don’t worry if it does not look right we will adjust it so it looks correct.
The first step is to turn all the gain pots down to zero (anticlockwise) the output of some or all colours may disappear
completely, don’t worry this is normal! Remember they are multi turn pots so keep going until you hear a soft clicking from
the pot. This is the end stop (unless you have the version with externally adjustable single turn colour level pots).
The next adjustment is the threshold, if starting from scratch its advised to turn the pot fully anticlockwise then turn ten
turns for a good starting point. To adjust the threshold to the correct level, first observe the output of each of the colours.
If a colour can be seen, then the threshold pot for it will need to be turned anticlockwise but if the colour cannot be seen,
then turn the pot clockwise. You need to set the level so the colour being adjusted just appears as a faint ‘ghost’ trace,
then back the pot off (anticlockwise) until it just goes out completely. Be aware that setting the threshold pot too low can
limit the overall output scale that can be achieved on the gain or level pot. (See note at the end of this section).
After completing this procedure turn all the gain pots fully clockwise. As you turn the pots up each of the colours will gain
in intensity until they are showing full brightness.
To match the turn on and turn off times of the lasers, adjustment of the rise and fall pots will be needed. Its best to start at
a known point so its good practice to turn all the pots fully clockwise to start. This will set the delay of rise and fall time to
zero, meaning the board is having no effect to the laser output at this time.

As the boards function affects the ends of lines or traces the group of lines
above the central circle/square combo of the ILDA test patter (marked in the
image right) will give a good indication as adjustments are made.
While still outputting the ILDA test pattern set the whole scan to output white
only in your software. Different laser programs will have different methods to do
this so it is assumed that you know how to operate this in the laser program you
use.
You will notice that some of the tips of the lines will not be white, this is what we
will endeavour to remove. By observing the points shown right adjust the colour
channel RE & FE to make the tips as white as possible. Remember they are
often feathered on the tips here so don’t try and get the white tips to be as bright
as the main trace.

To know which colour to adjust look at the colour of the line. If its yellow then the green and red are on but the blue is out.
If this is the case on the rising edge tip of the trace then the red and green need to be slowed down so the RRE and GRE
pots would need adjusting. If it was yellow on the falling edge then try adjusting the BFE pot to stretch the blue falling
edge out. Often you may find that there does not seem to be enough adjustment in one of the pots – in this case you will
need to make adjustments to the other colours to compensate. It can be a laborious task and will often result in a
compromise but it will be worth it in the end!
Turn RRE and RFE pots to make these lines as well defined as possible at both ends – turning the pots clockwise will
reduce the faded end of the trace and make it more defined as it starts and stops. One pot will act on one end of the line
the other on the opposite end.
Gain & threshold (an additional note).
Due to the way these two pots interact with each other, you must be careful as setting the threshold value too low can
limit the scale of the output. Once you have finished adjusting the board as shown above, its recommended to test the
output scale. With the gain or level pot at maximum, measure the voltage across the output pins of each channel while
feeding a 5V signal into the input. There are a number of ways of doing this but a convenient way is to use a Stanwax
Laser ILDA Gem tool. The input must be a measured 5V and must have no modulation or the readings will not be
accurate. Set your volt meter to the correct range and measure the input voltage, and then measure the output voltage.
The output needs to match the input in level as closely as possible. If the reading at the output is low, carefully adjust the
threshold pot until the voltage is as close to 5v as possible. Repeat this for all three channels.
Finally input a normal modulated ILDA signal and check the output has no ghost tails in the blank sections. Take care
when feeding 5V into the modulation lines, if your lasers are powered up they will output at full power and could cause an
injury or a fire. This test can be safely and accurately carried out with the modulation lines between the DS3+ board and
the lasers disconnected.
Specifications
Axis flip
Differential signal switching 15V peak to peak max.
X and Y polarity reversal and X/Y swap
Switch Technology CMOS Solid state bi-lateral switch operated by micro controller
Operation by momentary action push button (not included)
Data retention (power off) 40years
Flash memory number or write cycles >1 million
Colour Correction
Number of channels
Adjustable parameters

Rise/fall time delay
Adjustment
Max gain or output stage
Output Protection
Input
Output
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Gain
Threshold
Signal Rise time
Signal Fall time
Adjustable up to 300uS
by 20 turn pot (single turn pot option for RGB colour level)
1.1
short circuit and output over voltage protection
Differential signal 100k ohm impedance
Single ended

Power requirement +/-12-24 VDC @ 70mA (scanner power supply recommended)
PCB dimensions 51 x 80mm
Fixing centres 43 x 70mm (see diagram below)
Mounting holes M3 Clearance
Heat sink bracket mounting holes M3 clearance
Mounting Bracket (external RGB pots only) mounting holes Threaded for M4

Fig 1

Fig 2
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