Super uController Notes – Updated 3/21/03
Note: this document best viewed in “outline mode”

General Notes

The system has been extensively tested during development and all features were tested just prior to shipment. All components are in known working order.

Disclaimer:

By accepting this unit, the user takes full responsibility for the use of the Super uController (henceforth “controller”).  The purchaser understands that there is no possible way for the controller to completely protect the microscope or samples against damage due to improper use or system malfunction.

Every attempt has been made in the design of the controller to reduce the chance for damage to the microscope and related optics, however the purchaser understands and accepts that the controller is part of a large, complex system that is under development.

Further, the purchaser understands that the controller has not been designed for use in consumer or medical applications. While precautions have been taken to ensure that basic operation of the controller is relatively safe, it is designed to be used in laboratory conditions – moderate temperature and humidity. Use of the controller in extremely high humidity or temperature conditions will lead to system malfunction and potentially dangerous conditions for the operator.
Feedback
We request that purchaser provide written feedback to Technical Video, Ltd. and to ETC Creations regarding the operation of the controller, especially regarding any abnormal system behavior. 

Contact Information:

Please send all feedback regarding the controller to:
Ted Inoue, ETC Creations

ted@soleburymountain.com
Feedback regarding any mechanical aspect of the system should be send to Bob Knudson, Technical Video, Ltd.
rknudson@technicalvideo.com
Initial configuration

Battery backed memory

The system has battery backed memory that is maintained at all times. The battery is spec’d to last for 10 years. 

You may power the system on and off at any time however it is strongly recommended that you wait for any movement operation to complete before doing so. This will ensure that the next time you use the system, the displays will match the actual motor positions.

Manual override of System Operation

NEVER manually alter the positions of any items that are under motor control. Doing so will cause the displayed values to be incorrect as the system has no way of knowing that you have moved the item. The system is designed to be the sole method for altering the scope configuration.

Default configuration

As shipped from the ‘factory’, the memorized system states have been set to test various items. If the following values do not activate when used, the system may have lost its memory, indicating a battery failure. Note that the battery is a convenience only and will not affect correct system operation. 
Memorized system states

Memorized system state 1

ND filter: 00; Color filter: 1

Triple lamp selection: Xenon

Shutter 1: open; all others closed

Trans/epi selection: trans

Condenser mode: 1 (Maeda only)
Filter cube: 1 (Maeda only)
Analyzer out

Memorized system state 2

ND filter: 20; Color filter: 2

Triple lamp selection: Mercury

Shutter 2: open; all others closed

Trans/epi selection: epi

Condenser mode: 2

Filter cube: 2

Analyzer out

Memorized system state 3

ND filter: 40; Color filter: 3

Triple lamp selection: Halogen

Shutter 3: open; all others closed

Trans/epi selection: trans

Condenser mode: 3

Filter cube: 3

Analyzer out

Memorized system state 4
ND filter: 60; Color filter: 4
Triple lamp selection: Xenon
Shutter 4: open; all others closed

Trans/epi selection: epi
Condenser mode: 4
Filter cube: 4
Analyzer out

Memorized system state 5

ND filter: 80; Color filter: 5

Triple lamp selection: Xenon

Shutter 1: open; all others closed

Trans/epi selection: trans

Condenser mode: 5

Filter cube: 5

Analyzer in

Objective Presets
1: -100

2: -10

3: 0

4: 10

Condenser raise position: 5000

Objective drop position: -2500

Condenser coarse increment: 5

Objective coarse increment: 5

Link value: 1.000

Special system reset mode

Note that there is a special startup mode that will reset the controller to factory defaults. Normally it is not necessary to activate this function, but you may wish to do so if the settings get scrambled by too much experimentation.

To invoke the system reset mode, turn off the main power switch. Next, turn on the power and immediately repeatedly press the “set to 0” button (next to the 8-digit LED display). A short siren will sound to let you know that the special reset mode has been activated.

Timing of the button presses is important and must be done within a window of about ½ second after the system is turned on. If you miss it, simply power down and try again.

Known bugs / glitches
There are three known minor bugs that will be corrected in the future:

Motor motion command limitation (Maeda only – field upgrade available)
Subsequent to shipping the Maeda box, I discovered that the motor motion routines were not properly handling long move. Long is defined as a move greater than 65535 steps.

For this system, the only time this limitation will be noticed is for the drop and raise commands. 65535 steps translates to just over two millimeters. Therefore, if the drop/raise position is more than 2 millimeters from the focus position, the focuser will only move 2 millimeters. 

When the drop/raise mode is terminated, moving the objective/condenser back into position, it will again be limited to this maximum move size so no damage should occur. 

NOTE: testing should be done on the microscope to confirm this behavior prior to using the scope with a live sample.
Even in the properly programmed software, this motion limitation manifests itself in very long moves. The software reduces all very large moves into steps of 65535 steps. Between each move, the motor decelerates and stops then restarts. This is a minor glitch in the motion and has little true consequence other than appearing somewhat odd. 
As noted above, focus moves of approximately 2 millimeters will show this hesitation. So if you set the objective drop position to -10mm, you will notice four of these hesitations during the move.
Filter wheel home setting

When you set the filter wheel home position, there is some problem with the way the position is set so that it may take several iterations of adjusting the home and verifying the position of the home before it locks on. However, once it is properly set, it will never have to be changed again.

To make the initial home adjustments, long-press the “shutter 1” button. This will cause the wheels to seek their home position. Then make adjustments to the two wheels using their respective knobs. Short-press the “shutter 1” button to exit the adjustment mode.

To test the value just set, long-press “shutter 1” again. This time, when the wheels finish their homing behavior, they will slightly offset to the position you set, showing where the system thinks the wheel home is. If the wheels are not perfectly homed, adjust the knobs again.

This entire process should take no longer than 1-2 minutes.

Nikon Hub knobs

There is a very minor interaction between the Memorized System States and the Condenser mode and Filter cube adjustment knobs. This is best shown by example:

Suppose the filter cube is at position 5 and you press a preset to switch to position 1. When you next turn the knob, the knob ‘thinks’ the system is at position 5, so a single click counter-clockwise will set the wheel to position 4.

Note that the display will show the correct value and the cube will in fact go to the correct location, so this is a very minor glitch that does not affect the correct operation of the controller.
Polarizer coarse mode LED

Due to some minor electronic crosstalk, the coarse mode LED for the polarizer will illuminate very slightly along with the microscope status LEDs (polarizer, mirror, pol-scope, and compensator). This may be slightly confusing as you may notice it flashing. However, when it is truly illuminated, it is very bright and obvious. Please accept my apologies for this glitch.
Items included with Super uController

Electronics

1 – Super uController control panel

1 – Super uController system controller

Cables

1 – Computer RS-232 cable – flat 9-pin female-female
1 – Nikon Hub RS-232 interface cable – flat 9-pin female-female.
1 – Power cord – grounded instrumentation style
1 – Control panel cable with attached 1/8” stereo cable

Field programming and diagnostic tools

1 – Rabbit programming cable

The Rabbit is the main microprocessor board that controls the system. Due to the fact that this is a “work in progress”, we have included a special programming cable that will allow you to update the internal software as it becomes available. This requires opening the main controller and connecting the cable. Directions for doing so will be provided on our web-site.
1 – Sx-Blitz programming unit

The controller contains five separate microcontrollers. One Rabbit processor and four SX28 microcontrollers. These microcontrollers are used for high performance control of stepper motors and for handling the demands of the main control panel.

The SX-Blitz programmer allows you to reprogram the SX28 microcontrollers as new code becomes available. Directions will be provided on our web-site.

1 – RS-232 cable for SX-Blitz
1 – Diagnosic LED

Connected to a short RCA cable, this allows testing of shutter and fiber switcher outputs.

External Power supply (Goda version only)

The Goda version of the controller includes an external 20 volt power supply for running the motors. This plugs in the back of the main controller above the AC power cord.

Items NOT included

There was discussion regarding supplying high voltage shutter drivers. These have not been included in the controller. The controller provides low voltage signals, suitable for triggering shutters connected to a Uniblitz shutter controller.

Wiring / Electronics
Caution:

The delicate electronics inside the Super uController can be damaged by electro-magnetic emissions from the arc lamp. Please be sure to turn off power to the box before starting any lamps. Do not run the cable from the control panel parallel to any lamp cables or other cables carrying high voltages.
RS-232

Serial cabling is very simple with only 3-wires. Ground (pin 5), Transmit (pin 2) and receive (pin 3).

Cable is straight through connection to both Nikon Hub and host computer.

Control Panel

The main control panel communicates with the system controller via a serial link based on the I2C interface. This has just three signals – Data, Clock and Ground.

In addition, the control panel cable supplies 5v from the main power supply.

There is also a signal line that runs from the control panel to the host that tells the host that some change has occurred on the control panel.

In order to improve noise immunity, a high quality cable is employed and all signals are grounded.

A DIN5 connector is employed on both the control panel and the main control box.

With the notch facing up, and pin 1 to the left, wiring is as follows:

1 - +5v; 2 – clock; 3 – data, 4 – host wakeup, 5 – ground.

The wire uses twisted pairs, with a ground twisted with each of the data, clock and wakeup lines.

Do not make a longer cable or extend the supplied cable. The I2C interface is not specified to work for longer distances. In addition, the cable will be more prone to interference.
Removal

Be very careful if you remove the control panel. It will be easy to tear the wires going to the connectors, especially the 1/8” stereo jack.

Remove the screws holding the panel. Then slowly slide the panel downward. This will let you see the wiring connected to the back of the panel. You can then carefully note where the wires connect to the board and remove them. This will allow complete removal of the panel from the rest of the enclosure.

Internal to main controller

High Voltage wires – blue zip ties
Please be extremely careful if you open the controller for any reason. There are several lines carrying full line voltage levels.
Lines connected with heavy brown cable are power lines. These should be handled with extreme caution.

Lines bundled together with a blue tie are high voltage

Stepper motor drive wires – yellow zip ties
The stepper motor controller uses a chopper type control to maintain current to the motors. As such, much high frequency noise is generated. The wiring for the stepper motors are bundled together so as to reduce emissions. They are also separated from sensitive logic lines in the case.
The clear wiring is used for all stepper motor drive lines.

Logic level

All other wiring inside the controller is logic level and should be treated carefully. Electrostatic discharge can destroy the CPUs in the controller (there are four separate microprocessors in the box).

Fan

A large fan provides ample ventilation for the system. Should the fan noise prove annoying, it can be replaced or removed. The stepper motor circuitry is quite efficient, and the motors do not push the circuits. However, the circuits can get quite hot without a fan and it is suggested that some supply of air circulation be used.

Power Supplies
There are two power supplies used for the system. A higher voltage level supply (12-20 volts) supplies power to the stepper motors, allowing them to run quickly in microstepping mode. A second power supply provide 5 volts for the logic circuits

Fuse

A one amp fuse protects the main 5V power supply. Note that the fan is not connected through the fuse.

Rear panel power indicator

The indicator lamp on the power switch illuminates when the power to the system is OFF. 

Important note regarding external 20 volt power supply

This note applies only to systems with a secondary power supply. Note that the Maeda system has an internal power supply so this comment does not apply. However, please note that the rear panel label does indicate the external supply though no cutout or connector is present.

If your system uses a second, external 20 volt power supply, please note that the main power switch does NOT turn off the power for this supply. This supply feeds straight from the power connector to the motor driver board. This is ok for normal operation because no power is conducted when the motor drivers are off. However, if you are working inside the box and want to be sure the power is off, remove the power jack from the connector on the back of the box.

The 20 volt supply is used on this system because of the higher speed requirements of the polarizer motor. 

Beeps
The Super uController contains a small speaker used for beeping. Different beep tones send different messages to the user.

Startup

At system startup, the system beeps two different tones. The first identifies the system type. For a Maeda type controller, there are three long low beeps,  the middle being lower than the other two. For a Inoue type controller, there are three very short tones.
After this, there will be a three high tone ascending beep pattern indicating good system startup. Do NOT perform any operations on the control panel until after the ascending beep pattern.

Memory storage – two-tone chirp
Any time one stores a value into memory, the system will chirp a short high pitched dual tone.
Value reset – three-tone-chirp
One special case of storage is the display reset function. Pressing and holding this button results in a three tone chirp.
Bad value  - short, long, short
If you try to set a value that is not legal for the system, the three beep pattern will be three low beeps, the second lower and longer than the others.

Examples of bad values include setting a focus preset more than +500 or less than -500. These values have been set as limits to reduce the risk of damage to the microscope or sample.

Bad system interface – Long, long, long
In the case of a failure of the internal I2C interface, three long beeps will be played, the second lower than the others. This is a serious error indicating that the microprocessors cannot communicate with one another.

If you hear this tone, turn the system off, wait 10 seconds and try again.

Warning beep - short
The system often will beep to warn you to set a value or indicate that you must take some other action. For example, if you press and hold the ‘link’ button, you will hear this one short beep. And the system display will change to show you the link value.
Warning siren

The warning siren sounds ONLY in the case that the user aborts a movement operation using the emergency stop facility (pressing the drop or raise button while the motor is moving). Please remember that the displayed value is invalid after the emergency stop.

Nikon Hub

Strange operation

The Nikon hub can get confused, due to line noise or power up glitches. If this happens, you will notice that it does not respond properly to commands. For example, you might press the analyzer button and the filter cube might change.

If you get such a strange operation, simply turn off the Nikon hub, wait 10 seconds, then turn it back on. This usually cures the problems.

Dual mode buttons
Many buttons in the system have two modes of operation. You can press them for a short time (a couple hundred milliseconds) to activate their “normal” operation. Or, you can press and hold the button for one second to activate a configuration mode or some special operation.

The system will usually beep at you to tell you that you’ve activated one of these special modes of operation. 
Shutter 1 – shutter or reset filter wheels
Raise – raise condenser or program raise position
Drop – drop objective or program drop position

Link – enable obj/cond link or program link value

Compensator Presets (Inoue version)

Short press – move compensator to programmed location

Long press – program preset to current position

Polarizer Presets (Inoue version)

Short press – move polarizer to programmed location

Long press – program preset to current position

Compensator “coarse” button

Short-pressing the ‘coarse’ button toggles the compensator knob between fine and coarse adjustment modes. By having a dual-mode operation, you can quickly dial in the desired compensator angle then fine tune an exact angle.

Long-pressing the ‘coarse’ button allows you to adjust the amount to move the compensator for each ‘click’ of the adjustment knob. The system will beep and flash the coarse LED to show you that you’re in adjustment mode. The 8-digit LED will display the value you are adjusting.

If you are in fine adjustment mode (coarse LED is off) when you long-press the button, you will be adjusting the fine increment. You can adjust the fine increment in steps of  0.05 degrees. This closely matches the finest step size of the motor attached to the compensator.

When in coarse adjustment mode (coarse LED is on) when you long-press the button, you will be adjusting the coarse increment.

The coarse increment adjusts in steps of 0.25 degrees for convenience as it is likely that the coarse increment will be set for making larger moves of the compensator.

Polarizer “coarse” button

Short-pressing the ‘coarse’ button toggles the polarizer knob between fine and coarse adjustment modes. By having a dual-mode operation, you can quickly dial in the desired polarizer angle then fine tune an exact angle.

Long-pressing the ‘coarse’ button allows you to adjust the amount to move the polarizer for each ‘click’ of the adjustment knob. The system will beep and flash the coarse LED to show you that you’re in adjustment mode. The 8-digit LED will display the value you are adjusting.
If you are in fine adjustment mode (coarse LED is off) when you long-press the button, you will be adjusting the fine increment. You can adjust the fine increment in steps of  0.001 degrees. This closely matches the finest step size of the motor attached to the compensator. The actual step size is 1/1600 of a degree, but this is an awkward number to work with, so 0.001 was used instead.

When in coarse adjustment mode (coarse LED is on) when you long-press the button, you will be adjusting the coarse increment.

The coarse increment adjusts in steps of 0.01 degree.

System states
Short press – move all items except objective and condenser to programmed location.

Long press – memorize positions of all items except objective and condenser.

Objective Focus presets

Short press – move to programmed location.

Long press – memorize objective location.

Status LEDs
The system has several status LEDs for microscope components that are manually inserted. These LEDs will illuminate when the item is in its IN position and will turn off if in the OUT position.
If you have sensors for both IN and OUT positions and neither is activated, then the LED will flash, indicating a fault condition.

Polarizer

Mirror

Pol-scope

Compensator

Multiport Status

These LEDs display the status of a special multi-port module. They are currently not supported on any version of the controller.

Future versions of the software will assign these LEDs to some other operation. For example, they might show the state of other scope sensors.

Display Select Button

The display select button toggles between two (Maeda version) or four (Inoue version) values.
Maeda version

Objective

Condenser

Inoue version adds

Compensator

Polarizer

Important note on 8-digit display values

The 8-digit display shows you the current actual position of the selected microscope element. Each of these elements has a minimum step size, dictated by the motors and drivers used.

In this system, most motors are 400 step stepping motors run in an 8x microstepping mode providing 3200 steps per rotation. Because of the motors have a finite number of positions, the minimum step size is likewise quantized.

For example, the focus motors give 3200 steps per rotation of the fine focus knob. Each rotation of the focus knob drives the objective / condenser 100 microns. Computing 100 microns divided by 3200 steps gives 32 steps per micron or a minimum step size of 0.03125 microns.

As precise as the focusing mechanism is, it remains a mechanical system with its own inherent precision. The motor positioning accuracy is well within the accuracy tolerances of this mechanical system and therefore is not a limiting factor. Put another way, even if you had a motor capable of driving to .001 micron, the mechanical system would limit positioning accuracy so that the actual position would still be no more accurate than your system.

Note that because of this minimum step size, the display may not show an integer position nor let you adjust the position to exactly a desired value. For example, you will see the display shows a step of 0.03 as the minimum step of the fine focus knob. If the current position is 10.02 and you move one step backwards, the display will now show 9.99 and no amount of adjustment will allow setting an exact value of 10.00. Again, this 0.01 difference is below the mechanical precision and is of little consequence.
Other display functions

At times the display will show values other than the normal selected ones. For example, when you drop the objective, the display will flash the location of the objective to warn you that the objective is dropped and will move back when you press the drop button again.

The display is also used for programming values into the system. For example, when you long press the ‘link’ button, the display will show the current link value and let you modify this using the condenser focus knobs.

When other values like these are on the display, the LEDs next to the ‘select’ button will go dark to indicate that the display is showing a value other than one of those items.

Linking Objective and Condenser movement

Adjusting the ‘home’ location of the filter wheels

Strange behavior

If both wheels do not spin when the home mode is activated, then there is a problem with the connection to one or both of the wheels.

Note that it is very important for both filter wheels to be functional. At this point, the software does not behave well if one wheel is not operational.

Using the knob to adjust ND filter %

The ND filter gray wheel is very convenient for adjusting the brightness of the illumination. However, because stepper motors do not ‘like’ to cycle their ramping from minimum to maximum speed, using the adjustment knob for this purpose can result in jerky movement of the wheel. 

The software does what it can to batch up moves so that larger moves are taken when the knob is moved quickly, however there are certain speeds at which resonances can occur. This can lead to missed steps with the motor.

You may want to try using the wheel while it is off the scope to see how reliably it can be positioned using the knob. The low mass of the ND wheel should allow it to work without problem. However it is good to verify this.

Note that you may want to adjust the motor power potentiometer inside the control box. This is the blue and white object at the rear right of the motor control board (it is labeled ND Wheel on the circuit board). Rotating the potentiometer clockwise will increase the power to the motor.

Using the fine focus knob

A special focus knob has been added to the system allowing very responsive objective focusing. This knob connects through its own wiring directly to the motor control board.

For convenience, this cable is attached to the main control panel cable by zip ties.

The connector for the fine focus connection is a 1/8” stereo jack. Connections are: tip – encoder phase A; shaft – encoder phase B; ground – ground. The optical encoder gets its power from on the control panel board.
Should you desire to mount a different optical encoder, for example to use a separate hand controller instead of that on the box, you can wire it in using the connector on the system controller (not the control panel).

Caution:

The microprocessors in the Super uController are very fast, but the motors are limited by physical constraints. If you spin the fine focus knobs too fast, the motor will not be able to keep up and you may miss motor steps. 

Incremental focus mode

The second focus knobs provided for the objective and condenser give incremental focus ability. This is very useful for precision focusing or for moving in large steps.

These focusers use click-stops so that each step can be felt. For example, one could program the objective to move one micron for each click.

To program the step size, press and release the “set coarse increments” button. The display will change immediately, showing the step size. In addition, the selection LED will flash to indicate that you are setting a value.

You may press the select button to switch between items for modification. You may also simply turn the desired knob (objective / condenser) to set the value for that item.

Press the “set coarse increments” button again to return to normal focusing mode.

Objective Drop / Condenser raise – EMERGENCY STOP
These functions provide perhaps the most opportunities for danger. When dropping the objective or raising the condenser, it is vital that you pay attention to the status of the box.

As long as you do not manually change the focus of the microscope, you should be safe. The lenses will return to their exact original positions when you press the button to restore the position.

Note however one time when you could get into trouble. If you place a new sample on the microscope which is larger than the original, then you run the risk of having the objective / condenser run into the sample when restored.

In order to protect you in the case of a motor that is heading for disaster, the drop/raise buttons will behave as emergency shutdown buttons if pressed before the motor completes its move.

Suppose you press “raise” to raise the condenser, and once the condenser is raised, you put a thick plate on the scope. When you then press “raise” a second time to return the condenser to its original location it will start moving quickly back. However, now that you have a thick sample, you notice that the condenser will crash if it keeps moving. Press “raise” again and the motor will stop immediately. 
Additionally, a siren will sound to warn you that something serious has happened.

Very important note: the system will think that the complete move was made, and stopping the motors in this manner makes it loose track of where the motors actually are. Therefore, after using the emergency stop operation, you should reset your zero position with the “set to 0” button.

Please note that the emergency stop operation will operate ANY time the motor is moving. If you have a focus preset that is moving the objective in a bad manner, you can press the objective “drop” button to cancel the operation. Just remember that when you do this, the system will lose track of where the objective (or condenser) actually is so you must reset your zero position.
Pressing the emergency stop will also reset the raise/drop status. So if you activate an emergency stop while moving the objective, and it was in the dropped mode, it will not be in dropped mode after the emergency stop.

Again, any time the objective or condenser motor is in motion, pressing the ‘drop’ or ‘raise’ button will perform an emergency stop on the given motor and the displayed position will become inaccurate.

Special Configuration Features

Setting the motor speed parameters

Because each installation is unique, the Super uController allows you to customize the motor speed settings for the motors on your microscope.

The low level motor drivers use a trapezoidal ramping scheme for running the motors. Starting at some minimum speed (typically measured in steps per second) the motor begins movement. From there, it smoothly accelerates up to a maximum speed. It then travels at that speed until it is time to decelerate.

You can adjust these three parameters using the front panel controls. Be aware that there will be some settings that may prove unsuitable because of natural resonance frequencies. The best method is to simply try a variety of settings to see how they work.
Minimum speed

As noted above, the minimum speed defines the slowest the motor travels. This occurs at the start and the end of motion.

One might naturally assume that the speed should start and end at 0. However this isn’t necessary as it slows down the movement and yields no performance benefits. 

Why change the value? If one is driving a large mass, it may be necessary to more slowly bring the motor up to speed. Otherwise the motor might mis-step and become inaccurate. On the other hand, if one is driving a very light load, such as the focuser, one can use quite aggressive initial speeds and accelerations.

By default, most motors use a value of 50 for the initial speed. This corresponds to about 100 steps/second initially.

Maximum speed

Maximum speed defines the ‘cruising’ speed of the motor. Once it has gotten up to speed, it continues at this speed until it is time to decelerate.

Stepper motors have natural speeds which they like and dislike. Some speeds cause excessive vibrations (not necessarily high speeds). Other speeds are so fast that the motor cannot keep up, causing step skipping which is quite dangerous as this causes the computer to lose track of where the microscope components are.

By default, a relatively conservative value of 2000 is used for most items. In tests, the focus motor has been driven at up to about 15000 which is very, very fast and not recommended as it could drive your objective through your sample in a fraction of a second.

I strongly recommend experimenting with different speed settings with the objective removed from the turret and no sample on the stage. This allows one to drive the focus in testing without worrying about destroying components. 

Acceleration
The acceleration defines how fast the motor speeds up or slows down. As noted above, items with more mass must accelerate more slowly than less massive items. Hence a filter wheel loaded with filters would require a lower acceleration than a thin neutral density wheel where the mass is almost negligible.

Typical acceleration values used in this system are 50 for the filter wheel to 150 for the focuser. In practice, it is possible to use acceleration values as high as 255 (the maximum) for items such as focus though this tends to introduce more vibrations into the system.

Entering configuration mode for the objective / condenser

Because one does not want to alter the motor speed parameters often, the configuration mode is hidden from casual users.
To enter this mode, press and hold down the “set coarse increments” button. While still holding this button, press one of the objective presets.
Preset 1 brings up the motor minimum speed setting. Preset 2 activates the maximum speed setting and Preset 3 allows modification of the acceleration.

After you have pressed the preset button of your choice, the given value will show on the 8-digit display. Turn the objective incremental adjustment knob to alter the value. When done, press the “set coarse increments” button again and the given value will be written to the objective and condenser motor settings.
Note that you can adjust only one of these values at a time. You must press “set coarse increments” to exit and save your parameter then go through the process to re-enter the adjustment mode.

Entering the configuration mode for the compensator and polarizer (Inoue / Goda versions only)

Entering configuration mode for the polarizer and compensator is almost exactly the same as for the objective. Press and hold the “coarse” button until it beeps. Then, while still holding the button, press one of the three presets.

The top preset invokes the minimum speed setting mode, the middle preset invokes the maximum speed setting mode and the bottom preset invokes the acceleration speed setting mode.

Once the display shows the given value, you may release the buttons and turn the knob to adjust the value as desired.

Press the ‘coarse’ button again to exit the configuration mode.

Troubleshooting
Control panel dark

If none of the lights on the control panel illuminate, then there is probably a bad connection in the cable. Test the cable to see that all pins are connected one each end of the cable.

Control panel shows all ‘8’s.

If the control panel illuminates but shows all 8’s in number fields, then the control panel is not talking to the system controller. Check the cable connections.

System doesn’t initialize properly

Motors positioning incorrectly
If the motors are not working reproducibly, then the power to the motors may be too low. Try turning the item by hand (for example the fine focus on the microscope) to see how much pressure the motor is applying. It should be firm but not impossible to turn. If it is too easy, it may not have enough power to run the motors.

The motor controller has a separate potentiometer to control the power for each motor. This has been set to moderate values to reduce heating. However you may adjust the potentiometers on the board if you need more power.

The potentiometers may be adjusted with the system powered up so that you can feel the resistance of the motors change as you make adjustments. However be extremely careful that you do not short circuit anything with the screwdriver. A plastic adjustment screwdriver is recommended.

Also, always be careful not to electrocute yourself if you open the box as there is high voltage in there!

Motors vibrate but don’t move
This can happen if a wire from the motor controller to the motor is broken. First check the cable running from the control box to the motor itself. This should be connected – pin 1 to pin1, pin 2 to pin 2, etc. straight through.

The motor controller uses pins 1 and 2 for phase A of the motor and pins 3 and 4 for phase B of the motor.
If the connections are ok, test the voltage out of the 9-pin female connector. The voltage between pins 1-2 should be between 12-20 volts. Same for between pins 3-4. The specific values will vary depending on the focus location. Try turning the focus knob as you view the waveform and you should see the voltages vary.

Filter wheels don’t find home position properly
Wheels don’t find home at all

If the filter wheels spin continuously when using the home operation, then the home sensors are not working properly.

When active, the home sensor should provide a short circuit between the tip and the ground connection of the 1/8” stereo jack.

With the power OFF, measure the output of the home sensor with an ohm-meter. When the magnet passes the sensor, you should hear a quiet “click” and the resistance should drop to 0. If this does not occur, you may have a bad connection, bad wiring, or the distance from the magnet to the home sensor may be too large.

Wheels find home but incorrectly
If the wheels find the home location, but do not position correctly, then you need to set the home offset. This is done through the long-press shutter 1 feature.

Nikon Hub items act strangely
See other notes regarding the Nikon Hub.

Fine focus knob works, rest of system is non-functional
Because the objective fine focus control is connected directly to the motor controller, one can operate the focus even if the rest of the system is malfunctioning. In this situation, the other displays will probably all be illuminated but inoperative.

If this situation occurs, try powering the system off and on.

