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The Vis-U-Etch™ 7 regeneration controller can be used to regenerate the etchant for etching
copper, nickel and brass.

Cupric Chloride is generally used in the metal finishing, lead frame and PCB industries.

Cupric Chloride has one of the highest etch factors (lowest undercut) of all common etchants
known which allows for its simple fine line capability and less chance of undercutting.

The Vis-U-Etch™ 7 uses light transmission to control cupric chloride based etchant for greater
accuracy and reliability.

The Vis-U-Etch™ 7 can be ordered with an optional conductivity sensor to custom tailor the
etchant while maintaining proper regeneration.

The Vis-U-Etch™ 7 is a computerized, fully self-contained machine and can be calibrated to
work with any cupric chloride etcher.

The Vis-U-Etch™ 7 has a sophisticated multi-stage warning and alarm system for the highest
level of operating safety.

While the term cupric chloride is used in this manual to describe the etchant for simplicity, the
etchant produced by the Vis-U-Etch™ 7 will contain metal/chlorides reflective of the
percentage of each metal present in the material being etched when etching an alloy such as
copper/nickel, etc.

Etching machines that cause “puddling” of etchant on the boards are slower than those where
the spray bank oscillates. Oscillation control independent of the conveyor speed works best.

Cupric chloride may not be used for solder resist work since it will attack solder immediately.

Dry film, screen ink, liquid photo-imageable or other commonly used etch resists may be used
with the Vis-U-Etch™ 7 as well as most noble metals (gold, platinum, etc.).

Cupric Chloride is totally water-soluble and cleans up easily, however, etchant must never be
allowed to dry on circuit boards.

Cupric chloride is not an aggressive etchant, therefore, development and thorough rinsing of
etch resists must be complete before etching.

Cupric Chloride has very little odor when properly balanced and is ready for use immediately
even weeks after non-use.

If you ever have any questions or comments about the operation of the Vis-U-Etch™ 7
regeneration controller, be sure to contact Oxford V.U.E., Inc. or your local distributor. Your
input helps us to make the finest products. Your satisfaction is our highest priority.
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UNPACKING INSTRUCTIONS

Use extreme care in unpacking the units from their respective shipping crates. Do not pull on or
kink the plastic tubing (for spent system if used). Do not drop the Ball Valve/Y-Strainer/Float
Assemblies -- the floats are fragile and may break. Lift the Vis-U-Etch™ 7 units out by the cases
only. The valves in the Chemical Section are wrapped individually and not connected to the
plumbing fittings. Locate the valve labeled “Acid Valve” and connect it to the rear fitting from the
Acid Signet Flow Detector and the glass tubing to the injector. Locate the valve labeled “Oxidizer
Valve” and connect it to the front fitting from the Oxidizer Signet and the glass tubing to the
injector. Locate the valve labeled “Spent Valve” (if used) and connect it to the spent fittings in the
center-left of the Chemical Section. Be sure to pay attention to the “Flow” arrow on ALL valves.
The proper direction for acid and oxidizer valves is from the Signet Flow Detector to the injector.
The spent flow is from right to left (towards Spent Out). Locate the warning horn and light parts
and connect them to the top of the Electronic Section. Line up the arrows on the side of each
piece.

INSTALLATION

Careful thought should be given to the placement of the Vis-U-Etch™ 7 Electronic and Chemical
Sections.

* Access to acid, oxidizer and spent (when used) tanks should be available.

* For easy cleaning, the room should have a sealed concrete floor, preferably with a drain and a
water tap.

* A 110VAC 50-60Hz grounded electrical outlet should be nearby.

*  Mount the Vis-U-Etch™ 7 Electronic Section away from corrosive atmospheres - keep as far
away from the etch machine as possible -- although the electronics are sealed, their life will be
extended.

* Mount the Vis-U-Etch™ 7 Chemical Section as close to the etch machine as possible to
prevent excess backpressure on the etch return line, preventing proper Injector operation.

* Due to their compactness, both Vis-U-Etch™ 7 units are designed to be mounted on the wall
or other suitable stand capable of supporting the Chemical Section (approx. 60 lbs. / 27 kg)
and the Electronic Section (approx. 30 lbs. / 14 kg). Two holes, 16 inches (40 cm) on center,
are provided on the back of the Chemical Section unit. The Electronic Section has smaller
holes for mounting.

*  Mount the Chemical Section ABOVE THE LEVEL of the etcher and ABOVE THE LEVEL
of the chemical tanks.

¢ Connect the supplied Final Filter Assembly (Y-Strainer/Ball Valve/Gauge w/Guard) to the
Etch In fitting on the side of the Chemical Section.

* 1/2 inch Schedule 80 PVC piping (or equivalent) must be used for the Etch In pressure line.
Use 3/4 inch Schedule 80 PVC piping (or equivalent) for the Etch Out return line.

* Ifthe piping is run overhead, the height should not exceed 12 feet (3.6 m.) over the level of the
etchant in the etch machine.
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THE RETURN LINE (ETCH OUT) MUST HAVE NO RESTRICTIONS OR VALVES.
It must contain as few elbows as practical to keep backpressure low. This line operates under
vacuum; therefore, elbows should be at sweeping angles (the PVC tubing can be heated and
bent).

Etch In and Etch Out lines must be of rigid pipe (flexible hose is dangerous and will collapse
on the return line).

* Locate Acid and Oxidizer Float/Y-Strainer/Ball
Valve Assemblies (Both are interchangeable, See
picture). First, connect the electrical connector to
the side of the Chemical Section for Acid Low,
then connect the pipe union to the corresponding
Acid In fitting. Repeat for the Oxidizer Float
Assembly.

* When Float Assemblies are connected and
plumbed, additional support is required for the
assemblies on the pipe side to prevent sagging.

e Using 1/2” Schedule 80 PVC, run pipe from the
acid supply tank to the fitting on the Acid Float
Assembly. Repeat the process from the oxidizer
supply tank to the fitting on the Oxidizer Float

Assembly. The feed pipes should be run down to and through a trench in the floor to the acid

and oxidizer tanks. This facilitates proper flow over long distances. If the pipes must be run

overhead, the distance should not exceed 25 feet (7.5 meters) and the height should not exceed

7 feet (2 meters) above the floor.

A ball valve should be used at the acid and oxidizer tanks as well to provide an additional

shutoff at the tanks themselves for safety.

If the acid or oxidizer is provided in barrels instead of bulk tanks (bulk tanks recommended), a

union can be used for the feed pipe into the barrel to allow quick changing of the barrel.

Set Spent Float (when used) into Spent tank.

Use supplied tubing or (preferably) 1/2” Schedule 80 PVC pipe to connect from the center

fitting on the Spent Float to the Spent Out fitting on the side of the Chemical Section.

Connect spent float cable to Spent Full connection on Chemical Section.

Attach other end of float cable to Spent Float using solder and shrink-wrap. There are two

wires used and there is no polarity so it does not matter which wire from the cable is connected

to which wire in the float.

Cable may be shortened if necessary.

DO NOT USE WIRE NUTS! THE CONNECTION WILL NOT LAST.

Acid/Oxidizer Float Assemblies
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For the optional Conductivity sensor, perform the following:

* The conductivity sensor (See picture below) should be installed in a 1/2” PVC line that carries
a constant flow of etchant through it, preferably the Etch In line. As an alternative, a separate
tap coming from the circulation pump and returning separately to the sump may be used. DO
NOT impede the general flow of the circulation by trying to run the circulation completely
through the conductivity sensor!

* Connect the wiring harness from the conductivity sensor through the grommet on the bottom
of the Electronic Section to the connector on the SensorX Interface PCB. The connector is

labeled according to the wiring harness color code from the conductivity sensor (See picture
below).

e8>
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L

Conductivity Sensor In Housing Conductivity Sensor Connection On SensorX PCB
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ETCHER: MODIFICATION

VUE-7
Chemical
Section

Frzh ir (0 VJE)

- Elch ou) (fram VIE)

l | %
1 )
Spent Tank (if used) LW-L -]

Acid Tank / \ Oxidizer Tank

Typical Chemical Section installation

For the Etch In line, perform the following:

The etcher should have approximately 20-25 pounds (1.5-2.0 Bar) pressure to operate the
Vis-U-Etch™ 7 as measured at the Etch In connection. If the etcher is NOT pre-plumbed for a
regenerative system, proceed as follows:

* Dirill and tap for a 1/2” N.P.T. fitting into the etch pump manifold as close to the pump as
possible. If not possible, into the top spray manifold or pipe will suffice provided enough
pressure can be supplied to run the Vis-U-Etch™ 7 AND maintain enough pressure on the top
spray nozzles.

* Run pipe from this connection to a bulkhead fitting through the etch machine.

* Using 1/2” Schedule 80 PVC, run pipe from the bulkhead fitting to the Final Filter connected
to the Etch In fitting on the Chemical Section.

NOTE: If etch machine has external 1/2” pump fitting, an additional bulkhead fitting need not
be used. Use this fitting instead.

For the Etch Out return line, perform the following (See illustration above and next page):

* Drill a 1 1/16” (approx. 2.7 cm) hole for a 3/4” bulkhead fitting in etch machine for the
Vis-U-Etch™ 7 about one-third to two-thirds the distance away from the pump intake across
the etch chamber. This hole should be above the liquid level and the pipe elbowed down into
the machine.

* The return line inside the etcher should be run to approximately 1 inch (2-3cm) from the
bottom of the etch machine.

* Using 3/4” Schedule 80 PVC, run pipe from the bulkhead fitting to the Etch Out fitting on the
Chemical Section.
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Use the illustration below to improve your understanding of where to place the return line in the
etcher.

Etch In Etch Out
(To VUE-7) (From VUE-7)
A B C

@—// -

As you can see, the illustration shows three possible return line locations from the Vis-U-Etch™
7.

If “A” is used, the Etch In and Etch Out are too close together and would cause short cycling of
the controller. This is due to the fact that the regeneration chemistry from the Etch Out line
reaches the Etch In line too quickly without regenerating the rest of the etchant in the tank. This
would NOT be a good setup.

If “B” is used, the Etch In and Etch Out are the correct distance apart (approximately one-third to
two-thirds the distance across the tank) and proper calibration is easy. This setup allows enough
distance between Etch In and Etch Out to facilitate proper regeneration while maintaining a buffer
zone to the right of the Etch Out to protect against over-regeneration.

If “C” is used, by the time the regeneration chemistry works its way from the Etch Out back to the
Etch In, it is likely that too much chemistry may be added and a chlorine smell would be evident.
In this scenario, the Input Light Cell calibration setting would have to be very high to prevent
over-regeneration. This setup is NOT recommended.

For the optional Spent system, perform the following:

* For top-mounted float: Drill a 1 3/8” (3.49 cm) hole above sump with no underside
obstructions. Drill 2 holes for the 10-24 titanium mounting screws. Apply 100% Silicone®
sealer to bottom of float mounting flange, install float and attach to the etcher using the
titanium mounting screws.

* Adjust the float height with the setscrew provided so that the spent system is activated when
the level of etchant is above the etcher’s minimum level interlock and below the etcher’s upper
level interlock. Float height can be verified after the etcher is turned on.

* Connect Float Cable to Etch Full connector on Chemical Section.
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Attach other end of float cable to etcher float using solder and shrink-wrap. There are two
wires used from the cable to the float and there is no polarity so it does not matter which wire
is connected to which.

Cable may be shortened if necessary.

Note: DO NOT USE WIRE NUTS! THE CONNECTION WILL NOT LAST. ALSO, THE

WIRE NUTS WON’T FIT INTO THE TOP OF THE FLOAT TUBE.

Remaining items:

Connect LAN cable for remote monitoring (if desired)

Plug in power cord.

Fill etch machine with water and run to check for leaks at all connections - If there are no
leaks, drain water and refill with starter etchant.

Etcher Notes:

It is generally better to have at least 2 gallons of sump for each square foot under spray
(82 liters/square meter) in the etch chamber(s). This allows for stable control of the etchant.
Larger sump sizes result in even more stable etchant.

Regeneration is exothermic. Therefore, heat will be developed while etching. Cooling coils in
the etcher are necessary.

After installation notes:

Be sure to prime the acid and oxidizer feed lines in manual mode until flow error lights go out
when pumping and input chemistry can be seen flowing through the glass sight tubes between
the valves and injector assembly. Then, clear the Input Chemical Failure Alarm error if
necessary. (See “Input Chemical Failure Alarm™ section)

You may enter/exit the service mode by pushing button SW6 (Service Mode) on the front of
the Electronic Section. You may advance to the next higher service mode by pushing button
SW2 (Next). You may return to the next lower service mode by pushing button SW7
(Previous). (See “Service Mode” section)
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ETCHER: VENTILATION

It is extremely important to setup the ventilation of the etcher properly. During normal operation
of the Vis-U-Etch™ 7 and etcher, very little odor is produced by the etchant and therefore very
little ventilation is required. If there is a strong chlorine odor while etching and/or regenerating,
calibration may be required (see “Initial Calibration And Startup Preference Settings” section).
The only time strong, powered ventilation is required and/or desired is when an unbalanced
etchant state occurs resulting in the release of chlorine gas.

The proper amount of ventilation to have is just enough airflow to prevent any fumes in the etcher
from being released into the etch room atmosphere. It is important to reduce the amount of airflow
to a minimum due to the fact that a certain amount of water is removed from the etchant in the
form of water vapor. If the etcher is left running for long periods of time while not etching any
panels, the amount of water in the etchant will be reduced and the Baumé will rise indicating an
increase in the metal level in the etchant. Under extended periods of time, this could cause solids
to form in the etchant if the Baumé is not properly controlled. If the etcher is to be left on between
jobs for the sake of maintaining the temperature, it is a good idea to limit the running time
between jobs to no more than 10 minutes.

Vent — — Yent
| |
Etch First/Only
Chamher Rinse
Chamber

Typical Etcher Ventilation. Airflow Must Be Kept At A Minimum
To Prevent Water Loss.
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ETCHER: CIRCULATION

In a multi-chamber etcher, it is necessary to have a recirculating pump to enable proper blending
of the regeneration chemistry with the etchant in the etcher sump. The proper way to plumb the
recirculating pump is to connect the feed to the pump from the front of the first etch chamber and
the output from the pump to the rear of the final etch chamber. This ensures that the flow of
etchant inside the etcher moves from last to first chamber, opposite the direction of the panels on
the conveyor. On occasion, we have seen instances of the recirculating pump being plumbed the
opposite direction and this can reduce the effective etch speed by as much as 10-15%. The reason
is that most etching occurs in the first chamber(s) resulting in an increase in the amount of cuprous
chloride (dead etchant) in the first chamber, which does not etch. By having the flow of etchant
moving the same direction as the panels, the cuprous chloride that forms follows the panels
through the etcher, impeding the etch rate. By correctly having the flow of circulation in the etcher
sump moving the opposite direction of the panels, you always have fresh etchant from the last
chamber(s) moving towards the incoming panels on the conveyor.

When connecting the Vis-U-Etch™ 7 to a multi-chamber etcher, it is best to sample from the first
chamber for the Etch In and return the Etch Out to the second chamber or approximately one-third
to two-thirds the distance from the Etch In line back towards the last etch chamber (See
Modification Of Etcher section).

DO NOT connect the Vis-U-Etch™ 7 to the recirculating pump! The flow of etchant through
the recirculating pump would have to be drastically reduced in order to provide sufficient
pressure to operate the Vis-U-Etch™ 7.

The correct pump capacity and plumbing size is determined as follows: Select a pump and pipe
size capable of moving the entire sump capacity of the etcher through the pump in five minutes or
less (i.e., Fifty gallons per minute for a two-hundred-fifty gallon total sump). Too little circulation
can result in wider swings in the stability of the etchant. Enough circulation ensures the most
homogeneous etchant solution and consistent etched results.

Note: It is generally best to have at least 2 gallons of sump for each square foot
(82 liters/square meter) under spray in the etch chamber(s). This allows stable control of the
etchant. If sump size is inadequate, it is recommended to build a slave tank into the
circulation loop to increase the volume of etchant to properly match the area under spray.
Be sure to calculate this added volume when selecting a circulation pump and plumbing size.

10 Rev. 11/28/2005



ETCHER: BAUME (S.G.) INSPECTION TUBE

The Vis-U-Etch™ 7 process does not use Baumé (specific gravity) or ORP to determine what is
needed for regeneration. We do, however, recommend using a Baumé controller and keeping a
Baumé hydrometer in the inspection tube for a couple of reasons. The first is that although the
Baumé¢ reading at operating temperature will generally pick a point and not change much, it will
still change over time. The Baumé reading is determined by Baumé controller setting, oxidizer
concentration, acid Normality, calibration setting, altitude of your location, humidity and so on.
This is important in helping you to determine if anything has changed in the condition of your
etchant. If that happens, you can anticipate problems and their cures rather than react to them later.
The second reason is that with a Baumé hydrometer floating in the tube you can easily pull it out
and inspect the last drip on the bottom for clarity of the etchant. This aids in verifying the
calibration of the Vis-U-Etch™ 7. For example, if the etchant is not clear, regeneration should be
taking place. If the etchant is clear and regeneration is taking place accompanied by a chlorine
smell, the calibration is set incorrectly. Refer to the “Initial Calibration And Startup Preference
Settings” section to verify settings then check again after readjustment and etching about 10-15
minutes. This gives enough time for the etchant to adapt to the new setting.

Note: While this owner’s manual refers to the term Baumé, this is actually a reading of the
Specific Gravity or density of the etchant or other liquid being measured. Refer to the table
on the following page for a conversion from the Baumé scale to Specific Gravity.

Note: The Baumé should not be allowed to rise above 45° at operating temperature. Higher
readings can cause solids to form in the pipes due to a lack of sufficient moisture in
the etchant. The two most common causes of this occurrence are excessive etcher
ventilation (See “Etcher Ventilation” section), and running the etcher for long
periods of time without any panels being etched. The etchant receives its water
through the regeneration process and the Baumé Limiter (when used). If no panels
are being etched and the etcher spray pump is on, regeneration does not occur but
moisture is still lost through evaporation. The only time the etcher should be on when
not etching panels is during the warm-up period.

Note: Be sure that your Baumé controller (when used) has a constant supply of water
available!
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BAUME — SPECIFIC GRAVITY CONVERSION TABLE

B¢ S.G.(H SG.(@L) | B¢ SGH SG.(@L) | B SGMH SG. (L)
0 1.000 27 1.229 0.892 54 1.593 0.761
1 1.007 28 1.239 0.886 55 1.611 0.757
2 1.014 29 1.250 0.881 56 1.629 0.753
3 1.021 30 1.261 0.875 57 1.648 0.749
4 1.028 31 1.272 0.870 58 1.667 0.745
5 1.036 32 1.283 0.864 59 1.686 0.741
6 1.043 33 1.295 0.859 60 1.706 0.737
7 1.051 34 1.306 0.854 61 1.726 0.733
8 1.058 35 1.318 0.849 62 1.747 0.729
9 1.066 36 1.330 0.843 63 1.768 0.725
10 1.074 1.000 37 1.343 0.838 64 1.790 0.721
11 1.082 0.993 38 1.355 0.833 65 1.813 0.718
12 1.090 0.986 39 1.368 0.828 66 1.836 0.714
13 1.099 0.979 40 1.381 0.824 67 1.859 0.710
14 1.107 0.972 41 1.394 0.819 68 1.883 0.707
15 1.115 0.966 42 1.408 0.814 69 1.908 0.704
16 1.124 0.959 43 1.422 0.809 70 1.933 0.700
17 1.133 0.952 44 1.436 0.805 71 1.959 0.696
18 1.142 0.946 45 1.450 0.800 72 1.986 0.693
19 1.151 0.940 46 1.465 0.796 73 2.014 0.689
20 1.160 0.933 47 1.480 0.791 74 2.042 0.686
21 1.169 0.927 48 1.495 0.787 75 2.071 0.683
22 1.179 0.921 49 1.510 0.782 76 2.101 0.679
23 1.189 0.915 50 1.526 0.778 77 2.132 0.676
24 1.198 0.909 51 1.542 0.773 78 2.164 0.673
25 1.208 0.903 52 1.559 0.769 79 2.197 0.669
26 1.219 0.897 53 1.576 0.765 80 2.230 0.666
Legend:

B¢ = Degrees Baumé

S.G. (H) = Specific Gravity (Liquids heavier than water)

S.G. (L) = Specific Gravity (Liquids lighter than water)
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ETCHER: ETCH RATE AND ETCH FACTOR

Two items that get discussed any time the conversation centers around etching are etch rate and
etch factor. There are many things that affect both but in order to gain a better understanding of
how to achieve the desired improvements you want there are a few basics to remember that you
can work with.

First we’ll talk about etch rate. We frequently hear the question of how fast is our etchant. To
answer this and the etch factor question, I’ll use the same simple illustration. Let’s assume that we
have a single fixed nozzle etcher with a fixed tray to set our metal on.

When the metal material is placed on the tray and the spray is turned on, the area directly under
the spray nozzle starts to etch very quickly. This is shown in actual testing with this method. What
is more important to consider, though, is that the area just 1/4” (8mm) away from the direct spray
contact area, although etchant also flows across it, etches less than half as fast. The main reason
for this is that the etchant directly hitting the metal changes from cupric chloride to cuprous
chloride and stops etching. In order to continue etching, fresh cupric must be delivered to move
aside the spent cuprous.

You can test the etch rate of your etcher under the spray nozzle by placing metal to be etched on
the conveyor and running it into the etch chamber then stopping. Turn on the spray pump (not
oscillating) for a given number of seconds and see how long it takes to etch through directly under
the nozzle. This is also a great indicator of how much of your etch chamber is actually etching and
how much etching doesn’t happen between nozzles. To illustrate my point, let’s assume we have a
three foot long (75cm) etch chamber with one nozzle every foot (25cm). If we compare the etch
rate of that etcher with another three foot long (75cm) chamber with spray nozzles every six
inches (12cm), you’ll find that the conveyor moves twice as fast to etch the same amount of metal
because of the increased spray contact area. Many of the latest etcher designs have a marked
increase in the number of nozzles per square foot or nozzle density.

The type of nozzles used is very important. Usually (though not always), full cone type nozzles
etch faster than flat fan type nozzles because they deliver more volume of etchant. Fan type
nozzles are becoming more popular though because of the higher etch factors needed and many
now have higher flow rates.

In order to help remove cuprous (spent etchant) from the panel more quickly, oscillating spray
bars are often used. If the nozzle density is too low, oscillation can really improve the etch rate. If
the nozzle density is as high as possible, the puddling effect of cuprous is less and the difference
between oscillating and non-oscillating spray bars is less pronounced.

When oscillation is used, one of the most commonly overlooked items is the rate of oscillation.
Oscillation is intended to move the cuprous puddle off the panel as quickly as possible. Depending
on the size of the panel and the speed of the conveyor, you must set the oscillation rate so the
“wave” of etchant moves quickly off the panel but not too quickly that it gets pushed back on. To
set this rate correctly you can do this test. Increase the conveyor speed for some test panels so that
some of the metal remains. Start with your oscillation rate at 20 back and forth cycles per minute.
Run each panel through the etcher, one at a time, adjusting the oscillation rate by 2 cycles per
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minute higher between panels. What you will see is the etch rate increases and decreases like a
sine wave as the oscillation rate increases. Pick the rate that works best for each size and thickness
of your panels. Thickness changes the conveyor speed so the oscillation rate can change.

Many etchers are designed specifically to run very thin material. To prevent material from flipping
up and getting caught inside the etch chamber, various types of rollers are used. This can create an
etch rate problem because the more interference with the spray nozzles the slower the topside etch

rate becomes. The bottom is less affected because cuprous doesn’t puddle underneath it just falls
off.

If spray pressure is increased, etch rate increases. More pressure means faster delivery of fresh
cupric and faster removal of cuprous. This becomes very important when the etched spaces on
your panel are very small. Now higher pressure is needed to “dig” out spent cuprous and replace it
with fresh cupric. Many new etchers can operate as high as 40-50 PSI. The consideration for
higher pressure will be limited by the hole sizes of your panels when these are tented, whether or
not you are etching flexible material, and by the quality of your product. Obviously you don’t
want higher pressure breaking the tents and etching the inside of the holes or pushing down
enough to create uneven puddles on the surface of flexible material.

If etchant temperature is increased, etch rate increases. Higher temperatures speed up chemical
reactions. The main limitation here is in the material the etcher is made of. It is generally best to
run the temperature as high as the warranty of your equipment allows without exceeding it. If you
are not sure about the cooling capability of your etcher set the temperature lower to be safe. Check
with your etcher manufacturer to see what is the maximum recommended operating temperature.

Now it’s on to etch factor. Etch factor is essentially how straight your sidewalls are or how little
under cutting is occurring. Etch factor is governed by several things.

The first is the reason you bought your Vis-U-Etch™ 7 to begin with. Other controllers operate
using Oxidation-Reduction Potential (ORP) probes to control oxidizer and conductivity (also
know as Normality) probes to control the acid content. In order to function properly, conductivity
probes generally must have at least 0.5N free acid in the etchant. As you increase the free acid
content, the etch factor goes down because having free acid on the panel allows the cuprous that
forms to be regenerated on the surface of the copper panel. Since cupric chloride will etch copper
in any direction, free acid in the spaces between traces will also etch sideways after regenerating
in the space. The Vis-U-Etch™ 7 uses light transmission to sense changes in the clarity of the
etchant. This allows us to operate at <0.04N, effectively zero free acid. At ON, no regeneration
occurs on the panel surface. The only way etching can continue is to spray more etchant from the
nozzles.

The Vis-U-Etch™ 7 can be ordered with an optional toroidal conductivity sensor to custom tailor
the amount of free acid above ON to achieve the highest quality while maintaining a low enough
free acid level to allow proper regeneration of mixed metal etching (i.e.: copper/nickel) while
preventing etchant stability and product quality problems.
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The direction the etchant hits the panel is one of the most important items in determining etch
factor. Two things influence the direction. One is the type of spray nozzle. As discussed in the
etch rate part of this section, there are two types of nozzles used, full cone and flat fan. While it’s
true full cone nozzles generally deliver more etchant and a faster etch rate, they also spray the
etchant at an angle other than 90° to the surface. Flat fan type nozzles spray much closer to 90° to
the panel surface.

You can try this experiment using the one nozzle etcher explained about in the first example. Place
a thick piece of metal under the spray nozzle. Set the angle of the nozzle at 45°. Watch how the
metal etches. You’ll see that the hole it creates through the panel is approximately 45°. This is
because cupric chloride from the nozzle first hits the panel surface going downward, etching
where it contacts. Spraying at an angle means that the path of the etchant through the metal is
going sideways too.

The 45° scenario may sound a little extreme but think about how the oscillation in your etcher
works. There are two types of oscillation (when used) found in most etchers.

The first is the swing type. This construction has nozzles mounted to a spray bar that swivels back
and forth in an arc. This points the spray at the panel within an arc that is only 90° to the panel at
one spot in the arc. This angled spray lowers the etch factor.

The second type is manifold oscillation (horizontal reciprocation). This method is becoming more
popular because the nozzles are mounted to spray bars or manifolds that keep them pointing 90° to
the material being etched. The whole rack of nozzles moves from side to side. Since etchant
always sprays as close to 90° as possible to the panel, you get the highest etch factor or straightest
sidewalls.

Most things in life are more easily understood when viewed in their simplest form. The single
nozzle etcher sounds like a silly idea until you consider that it makes you focus your attention on
the most important thing: how the spray contacts the panel.
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CONDITIONS OF ETCHANT SOLUTION

In order to better understand the proper operation of the Vis-U-Etch™ 7, it is first necessary to
understand which conditions the etching solution can exist in and what is necessary to return the
etchant to a properly regenerated state if it is not currently so. What is described here is also as it
applies to the Vis-U-Etch™ 7 and does not necessarily describe the operation of other
regeneration systems.

It is important to perform lab tests independent of the etchant sump to verify any actions taken to
correct an improper etchant condition. If at any time a condition occurs which is not normal and
you would like further clarification on the proper procedures to follow to restore correct operation,
please contact Oxford V.U.E., Inc. or your local distributor for assistance.

The first condition described will be that of properly regenerated etchant. This condition can be
identified by the characteristics of a clear, transparent emerald green color, a smell (when heated
to operating temperature) like that of heated salt water, and a Baumé of 40 ~ 43 degrees (Specific
gravity of 1.38 ~ 1.42). The amount of copper in solution will generally test at approximately 27 ~
30 ounces per gallon (200 ~ 225 grams per liter). Free HCI (acid) concentration will be between
undetectable and 0.04N (0.4%, 4ml/liter). Free NaClO3 (sodium chlorate oxidizer) concentration
will typically be between undetectable and 0.267 ounces per gallon (2 grams per liter). This
condition is very stable and is how the Vis-U-Etch™ 7 maintains the etchant continuously.

The next conditions will be described not because of any particular order or precedence, but just
for the sake of description. It is also immensely important to remember that all of the following
conditions are not normal and indicate some form of operational failure whether by improper
calibration, equipment failure, or some other procedure that is not properly followed. The bottom
line is that whatever has caused the incorrect etchant condition must be fixed or health, safety or
production will be jeopardized.

Should the etchant lose the small amount of free acid present, the color of the etchant will become
a turbid (cloudy or milky) green color due to the formation of hydroxides (OH). If this is the only
incorrect parameter of the etchant, the smell will remain as normal and proper etching will
continue for some time however it does indicate a need for correction by the addition of just
enough acid to return the etchant to its normal clear green.

If the solution is cloudy with hydroxides and a chlorine smell is evident while acid is added to
return the etchant to clear green, excess sodium chlorate would be present in the etchant. The
amount of sodium chlorate present to make chlorine gas noticeable would generally be above 2.67
~ 3.34 ounces per gallon (20 ~ 25 grams per liter). Usually, this is caused by improper calibration
of the Vis-U-Etch™ 7 or some other form of failure. It is important to identify the cause of the
condition so that it may be properly corrected and not recur. If the problem is corrected, you can
operate the Vis-U-Etch™ 7 in automatic acid but not oxidizer until the excess sodium chlorate is
consumed. Then, when the etchant has been tested and verified that the sodium chlorate level has
returned to less than 0.67 ounces per gallon (5 grams per liter), the oxidizer may be returned to
automatic as well.
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Should the solution lose the small amount of oxidizer present, the color of the etchant will become
a dark green continuing to brown as cuprous chloride forms and is not re-oxidized back into
transparent cupric chloride. The smell of the etchant will remain normal. Proper etching can
continue for some time but will eventually slow down and stop if this condition is not corrected
through the addition of just enough oxidizer to restore the etchant to clear green.

Should the etchant lose both the small amount of acid and the small amount of oxidizer present at
the same time, both cloudy hydroxides and dark brown cuprous will form simultaneously resulting
in etchant that looks like brown mud. The smell will remain normal but etching will slow down
and eventually come to a stop if not corrected. In this case, you will need to add just enough acid
and oxidizer necessary to return the etchant to clear green.

So far, the conditions described have involved a lack of sufficient acid or oxidizer and a color that
is not transparent.

Should the etchant contain an excess of acid only, the color will remain a clear green but a
hydrochloric acid smell will be present. To correct this condition, both copper and oxidizer will
need to be added. It is necessary to add the copper first so that visible brown cuprous forms before
adding any oxidizer. It is the reaction of oxidizer with acid that releases the chlorine necessary for
regeneration. If enough cuprous copper is not present in the etchant while the oxidizer is added,
the chlorine generated will not be consumed within the etchant and will be released into the room
instead.

Should the etchant contain an excess of oxidizer only, the color will remain clear green but a
chlorine smell will be evident when necessary acid is added during etching. To correct this, add
both copper and just enough acid to maintain a clear green color with no chlorine smell. Again, if
enough cuprous copper is not present in the etchant while the acid is added, the chlorine generated
will not be consumed within the etchant and will be released into the room instead.

Lastly, should the etchant contain both an excess of acid and oxidizer, the color will be a clear
green but there will be a noticeable chlorine smell from the etchant. Any chlorine smell should be
treated seriously and not left without taking the proper steps to eliminate the source of the
problem.

In this case, set the acid and oxidizer switches to the center “off “ position so that no more
chemistry is added. Add a sufficient amount of copper to the etchant to consume the chlorine gas.
If the chlorine smell is strong enough to cause difficulty in breathing, turn off all etching
equipment except the ventilation for the etcher and have all personnel leave the area until the
chlorine smell is cleared. Follow the procedure in this manual under the heading “Chlorine Gas
Event - Safety Procedure” to eliminate the excess chlorine in the etchant. At this point, it would be
a very good idea to contact Oxford V.U.E., Inc. or your local distributor to ensure that whatever
has caused the problem is corrected and a proper understanding of the cause is attained to prevent
similar future problems.

Any time an incorrect etchant solution is created, it is best to contact Oxford V.U.E., Inc. or your
local distributor to ensure a proper understanding of what happened, how to correct it and how to
prevent it from happening again.
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PRINCIPAL OF REGENERATION

The Vis-U-Etch™ system uses the principal of light transmission to diagnose chemical changes
occurring in the etching solution. These changes are color, density, and turbidity.

When the etchant requires regeneration, the VUE uses a “trial and error” system to determine the
correct chemical to add. With a choice of two chemicals to cause regeneration (acid or oxidizer)
the VUE will add one, mix it with the etchant, and then look at the results as determined by the
output monitor. If this were the cure (high output monitor reading), it will continue to add this
chemical until regeneration is complete as determined by the rising input monitor. If it were not
the cure, it will add the other chemical instead and examine the results. If neither helped, it will
alternately add both chemicals. The VUE will never add both chemicals simultaneously in the
automatic mode. The VUE system is designed to operate with the etchant entering a “starved”
chemical condition (not completely regenerated). As etchant is used, starvation is increased to the
point where regeneration starts (as determined by the falling input monitor). At this point, the
etchant will have become slightly less transparent. Addition of acid or oxidizer causes chlorine gas
to be generated within the solution and is immediately absorbed by the cuprous to cupric reaction.
Regeneration starts when either the cuprous chloride level becomes higher or the cupric hydroxide
level becomes higher or both. Regardless of the condition, the etchant partially loses its clarity and
becomes darker. Cuprous chloride is re-oxidized to cupric chloride by the introduction of oxidizer.
Cupric hydroxide is dissolved by hydrochloric acid (muriatic acid), which also controls side
reactions. In either case, the light cells detect a change in light transmission. The change is
indicated on the monitors. The oxidizer contains a buffer and catalyst which increases the etch
speed and makes the etchant insensitive to all but large chemical deviations. There is some
lightening of the etch when the VUE adds oxidizer even if it is not needed because of sample
dilution - the output monitor will rise slightly whether needed or not. If oxidizer is needed, the
movement of the monitor will be marked. This is not the case when acid is added. If acid is added
when it is not needed, the output monitor will not react. If it goes negative (to the left), it indicates
too much acid is in the etchant.

If etchant is not allowed to enter a “starved” condition and the VUE is made to regenerate too
early, the chlorine gas generated cannot be absorbed into the etchant and will be released into the
atmosphere. The alternation of both valves back and forth indicates a need for both oxidizer and
acid - this generally means the solution is in good balance. As the valves alternate, the output
monitor will rise momentarily and then settle back. Eventually, one mode will take over and/or
regeneration will be complete.

If etchant is not kept in a partially “starved” condition and the Vis-U-Etch™ 7 is made to
regenerate too early, the chlorine gas generated cannot be absorbed into the etchant and will be
released into the atmosphere. The alternation of both valves indicates a need for both oxidizer and
acid - this generally means the solution is in good balance. As the valves operate, the Output
Monitor(s) will rise momentarily and then settle back. Eventually, one mode will take over and/or
regeneration will be complete.

When etching a mixed metal (such as copper/nickel) you my wish to operate the etchant above
ON. In this case, the optional conductivity sensor may be installed and used. It is still
recommended to keep the acid level to the minimum necessary to regenerate the solution in order
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to maintain the highest etching quality for the metal being etched. The conductivity sensor may be
set to maintain a customized higher level. The person in charge of the operation according to their
preference will determine the proper value. (See “Conductivity Sensor” section)
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GENERAL OPERATION

The Vis-U-Etch™ 7 is automatically activated by incoming pressure when the etcher is switched
on. It will also automatically turn off when the etcher is switched off.

There are three switches on the front of the Electronic Section and they are used to operate
Oxidizer, Spent and Acid in that order. All three switches have three-positions. The three positions
are:

* Up — For automatic regeneration
* Center - Off
* Down — For manual operation/priming lines with chemistry.

The normal setting is for the switches to be in the automatic position. The Spent switch should be
off when this function is not used. Manual should only be used when initially priming the acid or
oxidizer lines after changing the supply. As soon as the acid or oxidizer is noted in the clear pipes
in the Vis-U-Etch™ 7 Chemical Section, the selected switch should be returned to automatic
operation.

Under normal operating conditions, the Input and Output Monitors will start to read lower as
etching is occurring. Once the Input Monitor reaches approximately four bars or less, regeneration
(in copper mode) will start by testing acid first. The Vis-U-Etch™ 7 will add acid while looking at
the result on the Output Monitor. If the reaction indicated on the Output Monitor meets or exceeds
halfway or the required output swing as selected in service mode 17 (Min. Output Swing) for
mixed metal configurations (see “Service Mode” section), acid will continue to be added up to the
maximum amount of time selected in service mode 21 (Std. Oxi Time) or until the Input Monitor
rises higher than 4 bars ending regeneration. If the time limitation for acid addition is reached and
the Input Monitor is still low enough for regeneration to be needed, the acid test is repeated.

If the acid test is completed and the required output swing is not reached, the VUE 7 will switch
off the acid add and switch on oxidizer. Again, the Vis-U-Etch™ 7 will add oxidizer while
looking at the result on the Output Monitor. If the reaction indicated on the Output Monitor meets
or exceeds the halfway point (or value selected in service mode 17 when used), oxidizer will
continue to be added up to the maximum amount of time selected in service mode 21 (Std. Oxi
Time) or until the Input Monitor rises higher than 4 bars ending regeneration. If the optional
conductivity sensor is used to control the level of free acid above the level established by the Light
Cells alone, acid additions determined by conductivity would be made during the time when the
Input Monitor indicates the need for regeneration based on the Light Cells. Under this condition
acid would be added during the regeneration cycle if the (Now) value is less than the (Min) value
for conductivity selected in service mode 10 (Conductivity Probe) (See “Conductivity Sensor”
section). If the addition of acid based on conductivity is completed and the Input Monitor still
indicates the need for regeneration, the oxidizer test is again performed.

This cycling of acid and oxidizer based on Output Light Cell reaction and acid based on the
Output Light Cell and conductivity will be repeated as necessary to maintain the etchant in a near
fully regenerated state. The Vis-U-Etch™ 7 is designed to operate in this partially starved
condition for safety and stability of the etchant.
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Some experimentation of the settings in the service modes is desirable to “fine-tune” the condition
of the etchant for production quality and consistency as well as chemical efficiency and stability.

The service modes to be adjusted for this purpose (depending upon metal mode selected) are:

* 10— (Conductivity Probe)

* 11— (Conductivity Probe Min. Acid Ctrl)
* 14 — (Max Acid Regenerations)

* 15— (Max Oxi Regenerations)

¢ 17— (Min. Output Swing)

* 20— (Std. Acid Time)

* 21 —(Std. Oxi Time)

* 23— (Auto Calibrate In & Out)

* 24 — (Auto Calibrate Output)

(See “Initial Calibration And Startup Preference Settings” section for additional information.)

On some etching machines, cavitation of the pump may cause air bubbles to be pumped with the
etch solution through the Vis-U-Etch™ 7. These bubbles may be seen at the Light Cells,
especially the output cell. Bubbles, due to variables, reflections, and densities, are viewed as
partial opacities and will “fool” the Light Cells. In the event that the Light Cells lack sensitivity or
will not operate properly due to bubbles, try the following: install a ball valve at the etch machine
before going to the Final Filter on the Etch In fitting. Use this valve to control the pressure to the
Vis-U-Etch™ 7 to maintain the required 20-25 PSI (1.5-2.0 Bar). Turn the valve mounted on the
Vis-U-Etch™ 7 to full “on”. In extreme cases of bubbles, check the etching machine’s pump for
need of repair.

The control of metal quantity in the etchant is pre-determined by the oxidizer blend and/or the use
of a separate Baumé controller (can be ordered with the Vis-U-Etch™ 7). Many variables are
associated with each etching machine (evaporation of water, venting, drag-in, drag-out, wash
down of the machine, etc.). These will affect the metal content in the etchant. Excessive drag-in
of water from the rinse tank must be avoided as this will dilute the etchant and cause
problems - etch speed will be reduced. Regeneration is exothermic therefore heat will be
developed while etching. Cooling coils are necessary. To conserve water, this slightly warmed
water may be used for down stream rinsing. Do not run excessive water through cooling coils -
this is wasteful and cooling efficiency is not increased. A chiller may be desirable or necessary
depending upon production levels and etcher size, etc.

If, after etching for a while, the metal content (Baumé) increases, verification of the Baumé
controller, oxidizer solution and/or etcher ventilation is in order. Daily verification of the metal
content should be performed using a metal test procedure in your lab.

The “Acid Error” and “Oxidizer Error” lights refer to the level of chemicals in their respective
tanks or flow rate problems of acid or oxidizer entering the Vis-U-Etch™ 7, not to the quantity of
these chemicals in the etchant.
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INPUT CHEMICAL FAILURE ALARM

Service modes used or referred to in this procedure:

* 0 —(Acid Flow Counter)
* 1 —(OxiFlow Counter)
* 2 —(Acid Min. Flow)

* 3 —(OxiMin. Flow)

This feature is designed to shut down the automatic introduction of acid and oxidizer in the event
of empty acid/oxidizer feed tanks or acid/oxidizer flow error. By shutting down automatic input
chemical additions, the etchant will turn black if the error is not repaired and no chlorine gas will
be released. When correction of the failure is completed and the Input Chemical Failure Alarm is
cancelled, the Vis-U-Etch™ 7 will regenerate the etchant back to its normal regenerated state
without a chlorine gas release.

Upon original startup or when either the acid or oxidizer supply tank becomes empty, the Input
Chemical Failure Alarm will shut down the automatic acid and oxidizer input. The cause of the
failure is identified on the front panel LCD display and accompanied by the Acid or Oxidizer
Error lights on the front of the Electronic Section. The warning light will flash and the horn will
sound. When the front panel switches are set in automatic, this will prevent the over-addition of
acid or oxidizer, resulting in chemical imbalance and possible release of chlorine gas because as
long as the empty supply tank error exists, no acid or oxidizer will be added. To correct this
situation, the empty feed tank (acid or oxidizer) must first be refilled or replaced. Then the switch
for that chemical (acid or oxidizer) on the Electronic Section must be operated in manual until the
clear floats on the side of the Chemical Section fill with chemistry and the corresponding flow
error LED goes off. Return the switch from manual to automatic mode and push the cancel push
button under the front panel LCD display on the front of the Electronic Section to restore normal
operation and clear the alarm.

As an additional safety feature, the actual flow rates for the incoming acid and oxidizer may be
monitored and a minimum value set to ensure that the feed lines are not becoming restricted. After
the empty supply errors have been cleared and normal operation of incoming acid and oxidizer
have been verified, you can set the minimum value.

Enter service mode 2 (Acid Min. Flow). This service mode allows you to see the current flow rate
for acid and to set the minimum value before an error is set. Test the acid flow rate by briefly
switching on acid in the manual position and see what the (Now) value indicates. Return the acid
switch to the automatic position. Use the (Up) or (Down) pushbuttons to set a value for (Min) that
is approximately 20% lower than the value indicated by (Now) while acid was on and flowing. Be
sure the acid switch is not left in the manual position!

Enter service mode 3 (Oxi Min. Flow). This service mode allows you to see the current flow rate
for oxidizer and to set the minimum value before an error is set. Test the oxidizer flow rate by
briefly switching on oxidizer in the manual position and see what the (Now) value indicates.
Return the oxidizer switch to the automatic position. Use the (Up) or (Down) pushbuttons to set a
value for (Min) that is approximately 20% lower than the value indicated by (Now) while oxidizer
was on and flowing. Be sure the oxidizer switch is not left in the manual position!
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If you just want to monitor the actual flow rates of the incoming acid or oxidizer, you can enter
service mode 0 (Acid Flow Counter) to see the last (Count) and current (Rate) for acid or service
mode 1 (Oxi Flow Counter) to see the last (Count) and current (Rate) for oxidizer. No adjustments
can be made in service modes 0 and 1. They are strictly for monitoring.

If this Input Chemical Failure Alarm warning occurs and the supply tank is NOT empty but the
error indicates an empty condition, check for a leak from the supply tank to the valve inside the
Vis-U-Etch™ 7. Since chemical additions are made using the vacuum generated by the injector
and controlled by the valves, any leaks in the feed pipes will cause the acid or oxidizer to return to
the supply tank and activate the Input Chemical Failure Alarm. The acid and oxidizer floats on the
side of the Chemical Section and the connecting pipes to the Chemical Section are made of clear
PVC to better identify if any leaks are present and to see if the internal floats rise when full of acid
or oxidizer solution and fall when empty.

Note: Use PVC cement on all slip and threaded fittings and 100% Silicone sealer on all
threaded connections of dissimilar material to seal all feed pipes. DO NOT USE
TEFLON® TAPE! IT DOES NOT WORK! IT WILL START LEAKING!

For Acid/Oxidizer Flow Error warnings, what is actually happening is the Signet Flow Detectors
are used to monitor two types of errors. The errors are no flow when the acid or oxidizer valve is
supposed to be open and flow when the valve is supposed to be closed.

The Input Chemical Failure Alarm feature monitors for a flow error exceeding the built-in delay
necessary for Flow Detector start up and stop. Under normal circumstances, a flow error does not
occur for more than a second or two and this would not activate the alarm. This is also less than
the switching time between chemicals when they alternate. In the event a flow error occurs, the
corresponding Oxi Flow or Acid Flow error would be indicated on the front panel LCD display,
automatic acid/oxidizer input will stop, the warning light will flash and the horn will sound.

To prevent the error from recurring, you must first determine the cause of the flow error. First,
operate the valve manually and observe the glass tube between the valve and the injector. If there
is no flow, check for valve failure, a broken or leaking feed pipe or an obstruction in the feed pipe.
If there is sufficient flow, check for debris in the flow detector preventing proper operation and
clean out the lines to keep it from happening again. You can see the “Flow” and “No Flow” LEDs
on the motherboard during and after acid and oxidizer are pumped. This is to verify proper
warning system operation and should be observed occasionally while etching. The “Oxi Pulses”
and “Acid Pulses” LEDs on the motherboard may be used to determine the approximate rate at
which the oxidizer or acid is flowing while being added. The actual flow rate can be monitored in
service mode 0 for acid and 1 for oxidizer as identified previously.

If the flow error is caused by acid/oxidizer flow when the valve is supposed to be off, check for a
stuck open valve or debris in the valve preventing it from closing. Replace the valve or valve core
and/or clean the feed pipe as necessary.

After the problem has been corrected, push the cancel button under the front panel LCD display to
resume normal operation. Watch the Vis-U-Etch™ 7 for a sufficient amount of time to be sure the
problem has really been corrected.
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Remember: Any time a leak is repaired or empty acid or oxidizer barrels are refilled, you must
operate the acid/oxidizer valve in manual mode long enough to clear the empty barrel and flow
error warnings before returning to automatic operation and resetting the Input Chemical Failure
Alarm circuit. If not, the alarm will not be reset. You can watch the input acid/oxidizer through the
glass tubes at the injector for visual verification of chemical flow.

Note: The Input Chemical Failure Alarm applies only to incoming acid and oxidizer. It does
not monitor the Etch In, Etch Out or Spent operation.

AUTOMATIC SPENT SYSTEM

Service modes used or referred to in this procedure:

e 22 — (Stop Pumping Spent When Full)
* 30 — (Prevent Regen When Spent Is Full)

If your Vis-U-Etch™ 7 is configured with a spent system, you can follow these steps to ensure
proper operation.

By now, you will have installed the necessary components according to the steps in the sections,
“Installation” and “Etcher: Modification”.

With the etcher turned on and the spent switch on the front panel of the Vis-U-Etch™ 7 in
automatic, raise or lower the etcher float as necessary to enable the Vis-U-Etch™ 7 to pump spent
in automatic when the level of etchant in the etcher is less than the etcher upper level interlock and
stop pumping when the level of etchant is above the etcher lower level interlock.

Enter service mode 22 (Stop Pumping Spent When Full). This service mode enables the Vis-U-
Etch™ 7 to stop pumping spent from the etcher when the spent float in the spent etchant tank
indicates it is full. The currently selected mode is indicated as (Yes) or (No). Use the (Yes) or (No)
pushbuttons to change the setting.

Enter service mode 30 (Prevent Regen When Spent Is Full). This service mode enables the Vis-U-
Etch™ 7 to stop the automatic addition of acid and oxidizer chemistry when ready for normal
regeneration if the spent float in the spent etchant tank indicates it is full. The currently selected
mode is indicated as (Yes) or (No). Use the (Yes) or (No) pushbuttons to change the setting.

CONDUCTIVITY SENSOR

Service modes used or referred to in this procedure:

* 10 — (Conductivity Probe)
e 11 — (Conductivity Probe Min. Acid Ctrl)
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While the Vis-U-Etch™ 7 does not require the use of a conductivity sensor to regenerate the
etchant, it is sometimes desirable to use the conductivity sensor to set a free acid level somewhat
higher than minimum in order to achieve certain performance characteristics.

The conductivity sensor function may be enabled/disabled by entering service mode 11
(Conductivity Probe Min. Acid Control) and selecting (Yes) or (No). (See “Service Mode”
section)

Service mode 10 (Conductivity Probe) sets the value at which the conductivity sensor will control
the free acid level. The value shown on the display can be converted to the approximate
milliSemen (mS) value by doubling the number shown as (Now) on the front panel LCD display.
For example, a value of 50 would be approximately 100mS. A value of 100 would be
approximately 200mS, etc.

Use the (Up) or (Down) push buttons to set a desired (Min.) value. The value that is chosen to
operate at will be determined through trial and error based on the material being etched. It is best
to start with a lower number and work your way up while allowing enough time to determine the
results from the new setting. A good starting point would be around 60. Do not attempt to set the
value too high since this will cause degraded etching performance and can result in improper
regeneration.

The conductivity sensor is an integral part of the regeneration process. It will postpone the
addition of acid during the time that the Input Monitor reads higher than 4 bars indicating no
regeneration is necessary. The conductivity sensor will add acid until (Now) value reaches (Min)
set point during regeneration as necessary.

(See “Initial Calibration And Startup Preference Settings” section.)
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ELECTRONIC SECTION - FRONT PANEL INDICATION

Oxidizer Error:

Indicates low quantity of oxidizer in barrel or Oxidizer Flow Error
when Input Chemical Failure Alarm feature is activated. Look at the
front panel LCD display to determine which item failed. (See “Input
Chemical Failure Alarm” section)

Spent Full:

Alerts operator to stop regeneration of etchant until Spent Tank is
emptied.

Acid Error:

Indicates low quantity of Muriatic (hydrochloric) acid in acid barrel
or Acid Flow Error when Input Chemical Failure Alarm feature is
activated. Look at the front panel LCD display to determine which
item failed. (See “Input Chemical Failure Alarm” section)

Monitors:

Red (Error) LED indicates Light Cell output is significantly above or
below the normal monitor range. Generally indicates a shorted or
open Light Cell if monitor stays in this condition. Occasional
indication may mean etchant is significantly out of balance.

Oxidizer
Pumping:

Indicates when Oxidizer Valve in Chemical Section is open allowing
Oxidizer to be added to the etchant.

Spent Pumping:

Indicates when Spent Valve in Chemical Section is open allowing
excess etchant to be pumped into the Spent Tank.

Acid Pumping:

Indicates when Acid Valve in Chemical Section is open allowing
Acid to be added to the etchant.
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Front Panel Switches, Input And Output Monitors
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EXPLANATION OF MONITOR OPERATION

See picture on previous page.
No adjustment is necessary or provided.
The Input Monitor has these functions:

Bar graph displays the reading from the Input Light Cell.

Note: Red LEDs may come on and go off during normal operation of the VUE 7. Red LEDs that
come on and stay on may indicate an electrical malfunction in Light Cell Circuit or
defective Light Cell.

The Output Monitor has these functions:

Bar graph displays the reading from the Output Light Cell.

Note: Red LEDs may come on and go off during normal operation of the VUE 7. Red LEDs that
come on and stay on may indicate an electrical malfunction in Light Cell Circuit or
defective Light Cell.

For Light Cell settings, use these service modes:

* 4 —(Light Cell 1)
* 6 —(Light Cell 3)
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NORMAL DISPLAY

For regular operation, it is best to leave the front panel LCD display in a normal display mode and
not a service mode. You can switch between the normal display and service mode by pushing
button SW6 (Service Mode/Normal Display). Normal display modes are selected by pushing
button SW2 (Next) or SW7 (Previous)

The normal display can be set to show the following screens:

Line 1 — Current firmware revision

Line 2 — IP address and regeneration status

Line 3 — Oxidizer valve status, current/last flow
counts, flow counts since power on or reset.

Line 4 — Acid valve status, current flow counts, flow
counts since power on or reset.

Line 1 — Current firmware revision

Line 2 — Conductivity value and regeneration status

Line 3 — Oxidizer valve status, current/last flow
counts, flow counts since power on or reset.

Line 4 — Acid valve status, current flow counts, flow

counts since power on or reset.

Line 1 — Current firmware revision

Line 2 — Serial number and regeneration status

Line 3 — Oxidizer valve status, current/last flow
counts, flow counts since power on or reset.

Line 4 — Acid valve status, current flow counts, flow

counts since power on or reset.

Line 2 regeneration status codes used:

e G — Good for automatic regeneration (no errors)
* RAT - Regeneration in progress, testing acid

* RAH - Regeneration in progress, holding acid

* ROT - Regeneration in progress, testing oxidizer

* ROH - Regeneration in progress, holding oxidizer

Lines 3 and 4 Oxidizer and Acid valve status codes used:

(Blank) — Valve not in operation, no flow error

eV — Valve in operation
 E — Valve not in operation, flow error noted
* VE — Valve in operation, flow error noted
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INITIAL CALIBRATION AND STARTUP PREFERENCE SETTINGS

Calibration can be somewhat difficult to understand but becomes easier following a logical
approach and proper observation of the reactions on the Input and Output Monitors as they relate
to the condition of the etchant.

This procedure assumes that you have already primed the acid and oxidizer feed lines and cleared
the Input Chemical Failure Alarm error. Fresh/stabilized etchant, which is already regenerated,
should be used for initial startup to make calibration easier. Even though this may seem like a
somewhat lengthy procedure, it goes quickly and is a logical method to get operation off to a
proper start. It is best to follow through this entire procedure step by step and in the order listed
when first starting or using the Vis-U-Etch™ 7. After familiarizing yourself with the proper
operation and service modes, you may change settings based upon your experience and
preferences.

Note: Record all service mode settings BEFORE you begin this procedure by writing them
down and/or archiving them in service mode 31. This way you can return to a previous,
possibly known good setup if necessary. If your VUE 7 was initially setup by an Oxford
V.U.E., Inc. person, chances are calibration is not the issue. Most likely a part failure or
some other etching related difference would have occurred. If you are not sure, contact
Oxford V.U.E., Inc. before continuing.

Note: This procedure covers more choices than may be available for your selected
metal/mode. In the event a service mode is listed here which is not available in your selected
metal/mode, bypass that section.

Please note that in most service modes there is a (Fact) choice. This allows you to reset the
selected service mode back to the original starting parameter/value from the factory. You
may also choose service mode 18 and select (Yes) to restore ALL parameters/values back to
the original factory settings. Should you feel this is necessary, it would be best to contact
Oxford V.U.E., Inc. first for a technical discussion on your unit or to arrange a training visit.

Service modes used or referred to in this procedure:

* 4 —(Input Light Cell 1)

6 — (Output Light Cell 3)

* 10 — (Conductivity Probe)

* 11 — (Conductivity Probe Min. Acid Ctrl)
* 14 —(Max Acid Regenerations)

* 15 — (Max Oxi Regenerations)

* 16 — (Chemical Imbalance Disable Regen)
* 18 —(Restore All Factory Settings?)

* 20 —(Std. Acid Time)

* 21 —(Std. Oxi Time)

* 31 — (Archive Parameters)

* 33 — (Prevent Regen When Acid Is High)
* 34 — (High Acid Increment)
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For initial calibration of the Vis-U-Etch™ 7, it is best to start with the conductivity sensor set to
“No” or off so it does not control the acid additions. The conductivity sensor function may be
enabled/disabled by entering service mode 11 (Conductivity Probe Min. Acid Ctrl) and selecting
(Yes) or (No) (See “Service Mode” section). Service mode 10 (Conductivity Probe) sets the value
at which the conductivity sensor will control the free acid level. The value shown on the display
can be converted to the approximate milliSemen (mS) value by doubling the number shown as
(Now) on the front panel LCD display. For example, a value of 50 would be approximately
100mS. A value of 100 would be approximately 200mS, etc. Use the (Up) or (Down) push buttons
to set a desired (Min.) value. If enabled, it is best to start with a lower number and work your way
up while allowing enough time to determine the results from the new setting. A good starting point
would be around 30.

The Vis-U-Etch™ 7 is setup to use two Light Cells and you will use service mode 4 to set the
Input Light Cell and service mode 6 to set the Output Light Cell. The (Value) reading is from the
sensor in the Light Cell. (Pwr) is what is changed to increase or decrease the brightness for the
Light Cell. A higher (Pwr) setting results in a higher Monitor reading. A lower (Pwr) setting
results in a lower Monitor reading.

Before starting to etch, check service modes 4 and 6 to see what are the current values for the
input and Output Light Cells. Start by using the factory setting or establishing the (Pwr) for input
cell at 30 and output cell to a setting of 10. Normal range is approximately 0-120. The range is
from 0-255. The (Value) indicated for input (service mode 4: light cell 1) should be higher than 55
for fully regenerated etchant.

Enter service mode 20 (Std. Acid Time). Read the value listed. It should be set to the factory
choice. This should only be changed if instructed by Oxford V.U.E., Inc. This is where you set the
standard acid addition time.

Enter service mode 21 (Std. Oxi Time). Read the value listed. It should be set to the factory
choice. This should only be changed if instructed by Oxford V.U.E., Inc. This is where you set the
standard oxidizer addition time.

Enter service mode 14 (Max Acid Regenerations). This enables you to set a maximum number of
acid only regeneration cycles before an error is shown on the front panel LCD display. Can be set
between 1-5 when conductivity sensor is enabled in service mode 11. On initial startup, etchant
may take some time to stabilize with acid so a higher number is preferable. After the etchant has
stabilized, a setting of 4 to 6 is recommended and should work fine. If the error does occur
because the maximum number of acid cycles has been reached, adding a short burst of oxidizer
will cancel the error notification. If this occurs during normal operation either the number is set
too low or the solution is starting to get out of balance. Verify controller regeneration cycle history
has not changed by viewing the front panel LCD display when not in service mode or by using the
remote monitoring feature on your personal computer. (See “Remote Monitoring” section)

Enter service mode 15 (Max Oxi Regenerations). This enables you to set a maximum number of
oxidizer only regeneration cycles before an error is shown on the front panel LCD display. On
initial startup, set at 6 or higher. Should be set between 4 and 6 when etchant is stabilized. Watch
the reaction of oxidizer being added on the Output Monitor after the last acid regeneration cycle to
verify.
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Enter service mode 16 (Chemical Imbalance Disable Regen). This enables you to shut down
regeneration and show an error on the front panel LCD display if a chemical imbalance occurs due
to reaching a maximum number of consecutive acid or oxidizer only regeneration cycles. On
initial startup or if etchant is out of balance but controller operation is working correctly, it is best
to turn this feature off since there may be many consecutive acid or oxidizer cycles required to
bring the etchant into a stabilized condition. After etchant is stabilized, turn this feature on so that
you have a safety warning in the event of failure somewhere in the system causing incorrect
consecutive acid or oxidizer additions.

Enter service mode 33 (Prevent Regen When Acid Is High). This enables you to shut down
regeneration and show an error on the front panel LCD display if the free acid level in the etchant
exceeds 5 numbers higher than the (Inc) setting in service mode 34 (High Acid Increment). This is
a safety feature that can alert you to a possible stuck open acid valve or other source of unwanted
excessive acid in the etchant. For initial startup, this should be set to (No) until etchant is
stabilized. This value should be set to (Yes) after preference for free acid level is determined by
conductivity value set in service mode 10 and if conductivity sensor feature is enabled in service
mode 11.

Enter service mode 34 (High Acid Increment). This enables you to establish an upper limit for the
conductivity sensor that, if reached, sets an error and prevents regeneration from occurring when
service mode 33 (Prevent Regen When Acid Is High) is set to (Yes).

Enter service mode 31 (Archive Parameters). This service mode enables you to store your current
settings for all service modes into one of 8§ memory locations. Once etchant has stabilized and
desired operation of the controller is assured, choose a memory location (00-07) by pushing button
for SW5 (Next) to cycle through choices. Push button for SW4 (Save) to save current parameters.
If you want to reload existing, saved parameters from the selected memory location, push button
for SW3 (Load). This can be quite beneficial if you have a number of preferences and want to be
sure that you can reset all parameters back if you have individually changed parameters and want
to get back to a known good parameter set.

Before calibrating a Vis-U-Etch™ 7 it is necessary to understand how it works and confirm that
there aren’t any hardware failures. The input monitor indicates how much light is passing through
the incoming etchant before the chemicals are added, while the output monitor indicates how
much light is passing through the etchant after chemicals are added. Since the output monitor is
located after the injector, where the etchant is exposed to vacuum, its reading is of significance
only while chemistry is being added, and spends much of the time off-scale low (no bars lit, or a
value of 0 in service mode 6). These meters work together, but perform separate functions. The
input monitor controls when regeneration starts depending upon the transparency or a lack of
transparency of the etchant. When the input meter drops to 4 bars lit (<55), and the output monitor
is at zero, regeneration will begin. Regeneration will be complete once the input value climbs
above 55 (5 bars or more are lit). The output monitor guides the controller to select the correct
chemical to add by measuring the strength of reaction to each chemical added. If the chemical
being added causes the output monitor go above half-scale, (>128 or 11 bars or more lit), the Vis-
U-Etch™ 7 will continue to add that chemical until either the output monitor falls below 11 bars
(indicating the chemical being added is no longer required), or until the input monitor determines
that the chemistry added has enabled the etchant to become transparent again, so that it no longer
requires further addition of chemistry. The most common calibration error is caused by the
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output monitor being set too high. If any combination of chemical additions can make the output
monitor go full-scale (all 20 bars and the off scale LED lit) then it is not set too low. In other

words,

set the output calibration (service mode 6) as low as it can be and still get the output

monitor to go to full-scale. The normal range for the input calibration is 5 to 120. A good starting
point should be 25 ~ 30. The calibration should never be set less than 3, but can be set up to the
maximum of 255. The normal range for the output calibration is 0 to 120. A good starting point
here would be 3 ~ 10.

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

TA:

7B:

7C:

(Note: For first time setup only, skip this step if you are checking the calibration of a
working Vis-U-Etch™ 7.) Set the input calibration to 30 and output calibration to 10 using
service modes 4 and 6.

Set the acid and oxidizer toggle switches to their center-off position.

Verity that the input monitor shows less than 1/4 scale (5 or fewer bars lit) and the output
monitor is off-scale low (no bars lit and a value of 0 (zero)). If necessary etch until the
input meter shows less than 1/4 scale (5 bars lit).

Manually add acid for 3 seconds while watching the output monitor (set acid switch to
“Manual” for 3 seconds, then “Off”). Did the output monitor go above half-scale (11 bars
or more)? Note: Remember the answer for use in step 7 “analysis”. Wait to proceed with
the next step until all chemical added clears out of the system returning the output monitor
to the off-scale low condition.

Manually add oxidizer for 3 seconds while watching the output monitor (set oxidizer
switch to “Manual” for 3 seconds, then “Off”). Did the output monitor go above half scale
(11 bars or more)? Note: Remember the answer for use in step 7 “analysis”. Wait to
proceed with the next step until all the chemical added clears out of the system, returning
the output monitor to the off-scale low condition.

Manually add both acid and oxidizer for 3 seconds at the same time while watching the
output monitor. Did the output monitor go to full-scale (all 20 bars and the “Off Scale”
LED lit)? Note: Remember the answer for use in step 7 “analysis”.

Analysis:

Is the output calibration too low? If the answer from step 6 is “NO”, the output
calibration is too low. If increasing the output calibration raises the value above zero then
the input calibration is also too low. Increase both adjustments by 10% then start over
with step 2.

Is the output calibration too high? If the answer from steps 4 AND 5 is yes then the
output calibration is too high. Decrease the output calibration by 10% then start over
with step 2.

Is the output calibration correct? Thinking about the results from steps 4, 5 and 6, does
the output monitor go past half-scale when the correct chemical is added and stay below
half-scale when the chemical that is not needed is added? If so then calibration is
complete.
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Note: When the etchant is getting the chemical it needs to regenerate, the output monitor should
swing full-scale (all 20 bars and the “Off Scale” LED lit).

Note: When a chemical is being added that is not needed (i.e. acid when oxidizer or both are
required, oxidizer when acid or both are required) the output monitor MUST NOT go past half
scale (127 or 10 bars). This is an indication that the output is calibrated too high.

Note: If calibration adjustments are necessary, adjust the calibration using service modes 4 and 6
by about %10 and then recheck calibration starting with step 2.

Note: The power setting controls the LED drive current from 80uA to 20mA which is calculated
as (Power + 1) x 80uA. Some light cells do not light below a power setting of 2 or 3 while many
are bright with the power set to zero. For some metals the light source is not visible light (i.e.
Infrared for Chromium)
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SERVICE MODES

It is not generally necessary to enter the service mode portion of the Vis-U-Etch™ 7 as the unit is
maintains a stable operating condition once initially setup (See “Initial Calibration And Startup
Preference Settings” section). Should you want or need to enter the service modes, you can switch
between the normal display and service mode operation by pushing button SW6 (Service Mode)
on the front panel LCD display. When in the service mode, the last line of text on the LCD display
corresponds with the pushbutton switches directly underneath. The last service mode accessed will
be displayed when entering the service modes. Use the table on the pages following the complete
descriptions to see what is indicated on the LCD display for each service mode available.

Please note that in most service modes there is a (Fact) choice. This allows you to reset the
selected service mode back to the original starting parameter/value from the factory. You
may also choose service mode 18 (Restore All Factory Settings?) and select (Yes) to restore
ALL parameters/values back to the original factory settings. Should you feel this is
necessary, it would be best to contact Oxford V.U.E., Inc. first for a technical discussion on
your unit or to arrange a training visit.

Note: The Vis-U-Etch™ 7 may/may not continue to regenerate normally while in any service
mode however it is very important to exit the service modes when finished.

Note: Not all service modes are used in each metal mode as determined in service mode 19.
Only the modes available/necessary for the selected metal mode will be shown. Metal mode
should not be changed unless etcher will be used to etch a different metal exclusively.
Contact Oxford V.U.E., Inc. or your distributor before changing this setting.

Full description of all service modes for all Vis-U-Etch™ 7 and VUE-Ferric® modes:

Service mode 0 (Acid Flow Counter): If you just want to monitor the actual flow rate of the
incoming acid, you can enter this service mode to see the last (Count) and current (Rate) for acid
flow. No adjustments can be made in this service mode.

Service mode 1 (Oxi Flow Counter): If you just want to monitor the actual flow rate of the
incoming oxidizer, you can enter this service mode to see the last (Count) and current (Rate) for
oxidizer flow. No adjustments can be made in this service mode.

Service mode 2 (Acid Min. Flow): This service mode allows you to see the current flow rate for
acid and to set the minimum value before an error is set. Test the acid flow rate by briefly
switching on acid in the manual position and see what the (Now) value indicates. Return the acid
switch to the automatic position. Use the (Up) or (Down) pushbuttons to set a value for (Min) that
is approximately 20% lower than the value indicated by (Now) while acid was on and flowing. Be
sure the acid switch is not left in the manual position!
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Service mode 3 (Oxi Min. Flow): This service mode allows you to see the current flow rate for
oxidizer and to set the minimum value before an error is set. Test the oxidizer flow rate by briefly
switching on oxidizer in the manual position and see what the (Now) value indicates. Return the
oxidizer switch to the automatic position. Use the (Up) or (Down) pushbuttons to set a value for
(Min) that is approximately 20% lower than the value indicated by (Now) while oxidizer was on
and flowing. Be sure the oxidizer switch is not left in the manual position!

Service mode 4 (Light Cell 1): This service mode allows you to check the current reading
(Value) and set the calibration (Pwr) for Light Cell 1. This is the primary Input Light Cell in a 4
Light Cell system. It is the only Input Light Cell in a 2 Light Cell system. Light cell 1 reading is
displayed on the upper bar graph of the Input Monitor. See the “Initial Calibration And Startup
Preference Settings” section for details on how to properly adjust. The range is from 0-255.

Service mode 5 (Light Cell 2): This service mode allows you to check the current reading
(Value) and set the calibration (Pwr) for Light Cell 2. This is the secondary Input Light Cell in a 4
Light Cell system. It is not used in a 2 Light Cell system. Light cell 2 reading is displayed on the
lower bar graph of the Input Monitor. See the “Initial Calibration And Startup Preference Settings”
section for details on how to properly adjust. The range is from 0-255.

Service mode 6 (Light Cell 3): This service mode allows you to check the current reading
(Value) and set the calibration (Pwr) for Light Cell 3. This is the primary Output Light Cell in a 4
Light Cell system. It is the only Output Light Cell in a 2 Light Cell system. Light cell 3 reading is
displayed on the upper bar graph of the Output Monitor. See the “Initial Calibration And Startup
Preference Settings” section for details on how to properly adjust. The range is from 0-255.

Service mode 7 (Light Cell 4): This service mode allows you to check the current reading
(Value) and set the calibration (Pwr) for Light Cell 4. This is the secondary Output Light Cell in a
4 Light Cell system. It is not used in a 2 Light Cell system. Light cell 4 reading is displayed on the
lower bar graph of the Output Monitor. See the “Initial Calibration And Startup Preference
Settings” section for details on how to properly adjust. The range is from 0-255.

Service mode 8 (Etch Temperature): This service mode allows you to check the current etchant
temperature value and set the minimum value before regeneration is allowed to occur. To calibrate
the sensor properly, allow the etcher to heat the etchant to the desired set point on its control panel.
After the etchant has reached the normal temperature, see what the value is for (Now). Use the
(Up) or (Down) push buttons to set a (Min) value that is 4-5 numbers lower than (Now) reading.

Service mode 9 (Etch Temperature Min. Temp. Enable): Temperature sensor function may be
enabled/disabled by selecting (Yes) or (No).
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Service mode 10 (Conductivity Probe): Sets the value at which the conductivity sensor will
control the free acid level. The value shown on the display can be converted to the approximate
milliSemen (mS) value by doubling the number shown as (Now) on the front panel LCD display.
For example, a value of 50 would be approximately 100mS. A value of 100 would be
approximately 200mS, etc. Use the (Up) or (Down) push buttons to set a desired (Min) value. The
value that is chosen to operate at will be determined through trial and error based on the material
being etched. It is best to start with a lower number and work your way up while allowing enough
time to determine the results from the new setting. A good starting point would be around 60. Do
not attempt to set the value too high since this will cause degraded etching performance and can
result in improper regeneration. The conductivity sensor is an integral part of the regeneration
process. It will postpone the addition of acid during the time that the Input Monitor reads higher
than 4 bars indicating no regeneration is necessary. The conductivity sensor will add acid until
(Now) value reaches (Min) set point during regeneration as necessary. (See “Initial Calibration
And Startup Preference Settings” section.)

Service mode 11 (Conductivity Probe Min. Acid Ctrl): Conductivity sensor function may be
enabled/disabled by selecting (Yes) or (No).

Service mode 12 (Erase Event History): This service mode allows you to erase the current flow
rate history for acid and oxidizer regeneration cycles. This should not be erased since it has no
bearing on the control of the etchant. Event history is used as a diagnostic tool should a suspected
chemical imbalance occur.

Service mode 13 (Input): This service mode contains internal electronic diagnostic values that
are only used for internal factory testing.

Service mode 14 (Max Acid Regenerations): This enables you to set a maximum number of acid
only regeneration cycles before an error is shown on the front panel LCD display. Can be set
between 1-5 when conductivity sensor is enabled in service mode 11. On initial startup, etchant
may take some time to stabilize with acid so a higher number is preferable. After the etchant has
stabilized, a setting of 2 or 3 is recommended and should work fine. If the error does occur
because the maximum number of acid cycles has been reached, adding a short burst of oxidizer
will cancel the error notification. If this occurs during normal operation either the number is set
too low or the solution is starting to get out of balance. Verify controller regeneration cycle history
has not changed by viewing the front panel LCD display when not in service mode or by using the
remote monitoring feature on your personal computer. (See “Remote Monitoring” section)

Service mode 15 (Max Oxi Regenerations): This enables you to set a maximum number of
oxidizer only regeneration cycles before an error is shown on the front panel LCD display. On
initial startup, set at 6 or higher. Should be set between 2-4 when etchant is stabilized. Watch the
reaction of oxidizer being added on the Output Monitor after the last acid regeneration cycle to
verify.
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Service mode 16 (Chemical Imbalance Disable Regen): This enables you to shut down
regeneration and show an error on the front panel LCD display if a chemical imbalance occurs due
to reaching a maximum number of consecutive acid or oxidizer only regeneration cycles. On
initial startup or if etchant is out of balance but controller operation is working correctly, it is best
to turn this feature off since there may be many consecutive acid or oxidizer cycles required to
bring the etchant into a stabilized condition. After etchant is stabilized, turn this feature on so that
you have a safety warning in the event of failure somewhere in the system causing incorrect
consecutive acid or oxidizer additions.

Service mode 17 (Min. OQutput Swing): This monitors the (Now) reading and sets the (Min)
value for required Output Monitor swing when automatic regeneration is adding oxidizer. What
this mode does is to determine how much of a rise above the (Now) reading when oxidizer is
tested will be the threshold for continuing to add oxidizer or switching to acid. This mode does
NOT change the amount of the swing on the Output Monitor or increase in the (Now) reading
when oxidizer is added. The (Min) setting only changes the threshold for holding oxidizer. The
range for (Min) swing is 50-128. A good starting point for this would be 65. The theory behind the
required oxidizer swing is essentially this: When the Input Monitor goes down to start
regeneration, adding oxidizer should give a strong enough increase or swing in the Output Monitor
reading. If the (Pwr) setting for the Input Light Cell is too low, the Input Monitor will be reading
low even if the etchant does not need regeneration. When the etchant is close to full regeneration
already, adding oxidizer will not result in a very large increase in the Output Monitor. If the (Pwr)
setting for the Input Light Cell is too high, the Input Monitor will be reading high even when the
etchant actually needs regeneration. By the time enough additional etching is completed to cause
the Input Monitor to finally come down enough to start regeneration, any addition of oxidizer
should cause a marked increase in the Output Monitor because the etchant is truly starved for
oxidizer chemistry. The objective is to set the Input Light Cell (Pwr) high enough so that you can
get a sufficient swing when oxidizer is added without being too high that you get so much of a
swing because the etchant is too starved. This is a good way to verify your Input Light Cell
calibration (Pwr) setting.

Service mode 18 (Restore All Factory Settings?): Select (Yes) to restore ALL parameters/values
for all service modes back to the original factory settings. Should you feel this is necessary, it
would be best to contact Oxford V.U.E., Inc. first for a technical discussion on your unit or to
arrange a training visit.

Service mode: 19 (Metal/Method): This service mode is set at the factory based on the metal that
this controller is programmed to properly regenerate. Do not change this setting unless instructed
by Oxford V.U.E., Inc.

Service mode 20 (Std. Acid Time): This is where you set the standard acid addition time when
the conductivity sensor is switched off in service mode 11. This provides for a fixed amount of
acid addition if the oxidizer test does not produce a sufficient swing to indicate the need for
additional acid. The range for this is 1-255 seconds. A good setting to start with here would be 9.
If the conductivity sensor is enabled in service mode 11, this setting would probably have
no/minimal effect.

Service mode 21 (Std. Oxi Time): This is where you set the standard oxidizer addition time when
the oxidizer test indicates a good enough swing response to require additional oxidizer. The range
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is from 1-55 seconds. A good setting here would be 9. A lower number may cause more frequent
oxidizer regenerations but this is safer than too high a number which may cause too much oxidizer
to be added during the current and subsequent regeneration cycles.

Service mode 22 (Stop Pumping Spent When Full): When enabled, this service mode prevents
excess (spent) etchant from being pumped from the etcher to the spent tank if the spent tank float
indicates it is full. See also service mode 30 (Prevent Regen When Spent Is Full).

Service mode 23 (Auto Calibrate In & Out): This allows you to set both the input and the
Output Light Cell (Pwr) automatically. On initial startup, it is best to set this value to (No). After
etchant has stabilized and desired regeneration operation is achieved, record your current values
for all parameters in service mode 31. Then try enabling the auto calibrate feature for both input
and Output Light Cells in service mode 23. This is a preference setting. If you like the result, leave
auto calibrate on. If you prefer your custom settings, turn off auto calibrate in service mode 23,
return to service mode 31 and restore your previous settings from the desired memory location
number. Service mode 23 overrides service mode 24. This feature is beneficial if you suspect that
your Input Light Cell (Pwr) setting is too low causing early regeneration. If the Input Light Cell
(Pwr) reaches maximum while auto calibrate is enabled, check for a dirty or failed Input Light
Cell.

Service mode 24 (Auto Calibrate OQutput): This allows you to set the Output Light Cell (Pwr)
automatically but does not affect the Input Light Cell. On initial startup, it is best to set this value
to (Yes). How this feature works is that it will automatically set the Output Light Cell (Pwr) to
have the value of the Output Light Cell reading match the value of the input cell reading just
before regeneration starts. This can help take any guesswork out of setting the Output Light Cell
because it will match the Input Light Cell even if you have varied the Input Light Cell (Pwr) to
fine-tune the etchant to a different preference. Be sure to pay attention to the Output Light Cell
swing on the Output Monitor to see if your Input Light Cell setting is too low or too high. Service
mode 23 overrides this service mode if set to (Yes).

Service mode 25 (MAC Address): This service mode is set at the factory. It is used for remote
monitoring via web browser. Do not change this setting unless instructed by Oxford V.U.E., Inc.

Service mode 26 (IP Address): This service mode is for setting the IP address. It is used for
remote monitoring via web browser. Changes to this number only affect the last group of digits.
The first three groups of digits are preset in an IC on the PLC computer board. Do not change this
setting unless you have a conflict with another device on your network.

Service mode 27 (Prevent Regen When J104-4 Is Low): This service mode is used in
conjunction with the “Aux” connector on the motherboard. If a set of relay contacts from an
accessory device (such as a chlorine gas detector or panel sensor system) are connected between
pins 4 and 14 or 15 of the “Aux” connector, this service mode enables that connection to prevent
regeneration as long as the connection is made. This connection is made ONLY for connection
to a set of controlled relay contacts. DO NOT connect to any voltage source or other device
not approved by Oxford V.U.E., Inc. or your warranty will be voided.

Service mode 28 (Prevent Regen When J104-5 Is Low): This service mode is used in
conjunction with the “Aux” connector on the motherboard and allows for a second auxiliary
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device to be connected for shutting down automatic regeneration as in service mode 27. If a set of
relay contacts from an accessory device (such as a chlorine gas detector or panel sensor system)
are connected between pins 5 and 14 or 15 of the “Aux” connector, this service mode enables that
connection to prevent regeneration as long as the connection is made. This connection is made
ONLY for connection to a set of controlled relay contacts. DO NOT connect to any voltage
source or other device not approved by Oxford V.U.E., Inc. or your warranty will be voided.

Service mode 29 (Conductivity Probe J104-6 0/1 Input): “Aux” connector conductivity probe
input. Do NOT change this setting. Used internally by Oxford V.U.E., Inc. factory.

Service mode 30 (Prevent Regen When Spent Is Full): This service mode enables the Vis-U-
Etch™ 7 to stop the automatic addition of acid and oxidizer chemistry when ready for normal
regeneration if the spent float in the spent etchant tank indicates it is full. The currently selected
mode is indicated as (Yes) or (No). Use the (Yes) or (No) pushbuttons to change the setting. See
also service mode 22 (Stop Pumping Spent When Full).

Service mode 31 (Archive Parameters): This service mode enables you to store your current
settings for all service modes into one of 8§ memory locations. Once etchant has stabilized and
desired operation of the controller is assured, choose a memory location (00-07) by pushing button
for SW5 (Next) to cycle through choices. Push button for SW4 (Save) to save current parameters.
If you want to reload existing, saved parameters from the selected memory location, push button
for SW3 (Load). This can be quite beneficial if you have a number of preferences and want to be
sure that you can reset all parameters back if you have individually changed parameters and want
to get back to a known good parameter set.

Service mode 32 (Use Oxygen Injection): This is a custom oxygen injection feature used by
Oxford V.U.E., Inc. for testing purposes. Do NOT change this setting.

Service mode 33 (Prevent Regen When Acid Is High): This enables you to shut down
regeneration and show an error on the front panel LCD display if the free acid level in the etchant
exceeds 5 numbers higher than the (Inc) setting in service mode 34. This is a safety feature that
can alert you to a possible stuck open acid valve or other source of unwanted excessive acid in the
etchant. For initial startup, this should be set to (No) until etchant is stabilized. This value should
be set to (Yes) after preference for free acid level is determined by conductivity value set in
service mode 10 and if conductivity sensor feature is enabled in service mode 11.

Service mode 34 (High Acid Increment): This enables you to establish an upper limit for the
conductivity sensor that, if reached, sets an error and prevents regeneration from occurring when
service mode 33 is set to (Yes). The (Inc) value is added to the (Min) value from service mode 10
for upper limit on (Now) reading.

Service mode 35 (Watch Dog Timing): Selects timing cycle used for testing and adding acid and
oxidizer. In the event that acid or oxidizer is added for a prolonged period of time whether in
automatic or manual operation, the watch dog will “time out” and prevent any further addition of
the selected chemical until the cancel button is pushed under the LCD display. This is set at the
factory for the condition the VUE 7 is to be used under when first sold. This should not be
changed unless instructed by Oxford V.U.E., Inc. Computer may need to be “rebooted” by
pressing SW1 or the power cycled off, then on after changing this setting.
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Service mode 36 (Prevent Regen When Meter Error): Default = Yes. Prevents regeneration
chemistry from being added if the Input or Output Monitors read off scale and red LED is on. Can
be switched off if etchant is severely out of balance, cause is identified and corrected, and
regeneration in automatic is performing properly while etchant is returning to normal condition.
After etchant is returned to normal condition and Monitor error LEDs are not on, return this
setting to “Yes”. May also be switched off during initial startup of fresh etchant or etcher until
solution stabilizes.

Service mode 37 (Prevent Regen When A/O Sw Is Off): Default = No. Prevents regeneration
chemistry from being added if one of the Acid or Oxidizer front panel switches is off and the other
is on. This is a safety feature intended to prevent accidental imbalance caused by the addition of
either acid or oxidizer only (creating an excess of that chemical) while the opposite switch is
turned off. In the event of severely out of balance etchant or the startup of new etchant whereby
the etchant is not balanced, it may be necessary to disable this feature in order to allow only the
automatic addition of the chemistry (acid or oxidizer) that is lacking until the solution is
rebalanced again. Contact Oxford V.U.E., Inc. before disabling this feature in order to be sure that
the correct action is taken resulting in the restoration of balanced etchant. Always be sure to return
this setting to “Yes” after automatic operation is fully restored.
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