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The following circuit description refers mainly to interface circuitry within the mar345
scanner, it does not, however, describe for example the internal workings of the
controller or many of the parts listed below. parts such as the controller, servo
module and laser are sealed units and if faulty would normally be replaced as a
whole unit.

(The Appendices include circuit diagrams and also diagrams showing the mechanical
layout of most of the scanner internal parts.)

The scanner electronics consists basically of the following components:

Controller

Interface PCB

Digital power supply, +12v, -12v, +5v, +24v outputs
Analogue power supply, +15v, -15v outputs
Stepper motor drive module

Servo motor controller

Photomultiplier high voltage power supply
Photomultiplier :

Laser

Erase lamps

Erase lamp light and heat sensors

Cooling fans

Rotation encoder

Motor

2.0 | Reading Head Stepper Motor, general

Previous mar scanners used a mechanical coupling between the reading head
movement and the image plate rotation. This meant that the relative position of the
plate and reading head was fixed. The mar345 uses a stepper motor to position the
reading head and during the scan is electronically coupled to the image plate via the
rotation encoder output. In this way, the pixel size and the scan diameter can be
programmed to any size required. However, for convenience of use and to
standardise the data output, two pixels sizes and four scan diameters have been
selected, resulting in a total of eight different scan modes.

2.1 Reading Head Stepper Motor, drive circuit

(Refer to page 7 of the Interface Circuit Diagram)
The interface pcb has an additional module fitted on top. When carrying out fault
finding to this circuit, it may in some cases be necessary to remove this module to
gain access to the circuitry underneath. To remove this module, first switch off the
power, pull the module up and out of the interface PCB.

NOTE: On earlier scanners the module is not polarised, so make a note of which way

round it is mounted before removal. The large capacitor should be towards the rear of
the scanner.




[image: image6.png]The buttons SCH5 & SCH6 allow a manual movement of the reading head
regardless of the state of the controller. SCH5 will move the reading head up, SCH6
will move it down.

Pressing SCH5 will set pin 5 of IC10 high and pressing SCH 6 will set it low. This
output connects to the output of AND gate IC22 pin 12; the output of this AND gate

then connects to the OR gate IC11 and through this to form the stepper motor
direction signal CD / CCW.

The switches SCH5 and SCH6 are also connected to pins 8 and 9 of the AND gate
IC22, the output of pin 8 will therefore be low when either of these buttons is pressed.
When the output of IC22 pin 8 goes low, it causes the integrator circuit of OP4 to
produce a ramp at its output. This signal is then fed to the input of the voltage to
frequency converter IC23. IC23 just ensures that the frequency produced has an
equal mark space ratio.

Normally the stepper motor driver module receives signals from the controller
electronics STEP_DIR and STEP_CLK which are gated through to the CW / CCW
and CLOCK outputs. Pressing either of the SCH5 or SCH6 buttons switches to the
manually generated signals from IC22 pin 12 (direction) and IC22 pin 4 (clock).
Upper and lower limit switches directly disable reading head movement in the stepper
motor module (refer to Stepper Motor Module Description). The limit switches also
connect to the interface pcb as follows (refer to sheet 6 of the Interface Circuit
Diagram). The upper limit switch signal from XA31 pin 8 connects to the buffer IC16 _
pin 2 and from pin 18 of IC16 to the controller interface connector XA1 pin 7. The
lower limit switch signal from XA31 pin 3 connects to the buffer IC16 pin 13 and from
pin 7 of IC16 to the controller interface connector XA1 pin 6.

2.2  Stepper Motor Drive Module

The Stepper Motor Module is mounted vertically on the main upright section of the
scanner and can only really be accessed by removing the centre cover section.
There are four screws securing the cover, one earth tag in the lower right corner (also
a little difficult to get to) and a power cable for the fans, which connects to the
interface pcb.

The upper and lower limit switches are optical devices. When either limit position is
reached, a metal bracket on the reading head breaks a beam of light between the
switches emitter and detector. The upper switch connects to X35, the lower switch to
X34 on the module. These two signals are also fed directly to the interface pcb via
X31, so that they can be monitored by the controller.

Both signals are buffered by IC2 and inverted by IC3 and then gated with the
direction signal CW/CCW in order to prevent movement if a limit switch is reached.

For movement to be possible, the output of IC4 (pin 6) must be high, indicated by the
enable LED being on. If, for example, the reading head is being driven upwards and
it reaches the limit switch, the input to pin 8 of IC2 will go high and, hence, the input
to the OR gate (IC4 pin 1) will go low. CW/CCW will be high when the reading head
is being driven upwards, therefore the other input to the OR gate IC4 (pin 2) will also
be low, resulting in a low at the output of the gate. This output connects to the input
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disabling the CLK signal from reaching IC1 via IC4 pin 1.

The circuit for the lower limit switch operates in exactly the same way.

IC1 is a driver module and interfaces between the TTL logic and the bipolar stepper
motor. The module contains internal over temperature and over current protection

circuitry, which can only be reset by switching the power off. The output connector
X33 connects directly to the stepper motor.

Power is fed to the board via a separate connector, X32, 5v for the logic and 24V for:
the module drivers (pins 3 & 4 of X32 labelled +vers is 24v).

3.0 Erase Lamps, General

The erase lamps in the mar345 are a standard halogen type which have an
extremely long lifetime and high luminescent output. Unlike the mar180 and mar300
scanners, these lamps should be available from most electrical stores. The scanner
has three erase lamps: One 500W lamp is fitted within the reading head assembly
and two 250W units are fitted at the bottom of the scanner at either side of the image
plate. When scanning in the small modes, only the reading head erase lamp is used,
for larger scan modes all erase lamps are used. Normally, the erase lamps will only
operate if the image plate is moving above a certain speed. However, the erase
lamps can be manually tested regardless of the plate speed by pressing two buttons,
SCH2 (Lower erase) and SCH3 (Upper erase) on the interface pcb.

3.1 Erase Lamps Drive Circuit

Upper Erase Lamp: The logic signal from the controller connector XA1 pin 24 -
connects to the input of a 74LS244 buffer, 1C13 pin 8 (refer to sheet 8 of the Interface
Circuit Diagram).

To prevent damage to the image plate, the lamps are only enabled if the plate speed
is above a certain speed. the signal at pin 12 of IC11 is a logic low when the plate is
rotating fast enough. With both the inputs pin 12 &13 low, the output pin 11 will also
be low. This output is fed to the input of an AND gate, pin 2 of IC6. This AND gate
has been included to allow the upper erase lamp to be manually tested regardless of
the plate speed. Pressing the button SCH2 will cause the input to the AND gate IC6
pin 1 to go low. Either this input going low or the output of IC11 pin 11 going low will
cause the output of the AND gate pin 3 go low IC7 inverts this signal at pin 2 so that
a logic 1 at the input of the driver IC12 pin 4 will set the output pin 15 low. IC12is a
ULN2803 darlington driver capable of sinking 500mA. The output of this device will
do two things; firstly cause the led LEDS5 to light and also via connector XA5 pin 3,
switch on the solid state relay, SSR, which powers the erase lamp. XA5 pin 4
provides the 24v to the SSR.

Lower Erase Lamps: The logic signal from the controller connector Xa1 pin 23
connects to the input of a 74LS244 buffer, IC13 pin 15 (refer to sheet 8 of the
Interface Circuit Diagram). For the upper erase lamp to light, this input should be low.
The output pin 4 then drives the input to the or gate IC11 pin 10 (refer to sheet 3 of
the Interface Circuit Diagram).
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is above a certain level. The signal at IC11 pin 9 is a logic low when the plate is
rotating fast enough. With both the inputs pin 9 & 10 low, the output pin 8 will also be
low. This output is fed to the input of an AND gate IC16 pin 10. This AND gate has
been included to allow both lower erase lamps to be manually tested regardless of
the plate speed. Pressing the button SCH3 will cause the input to the AND gate IC6
pin 9 to go low. Either this input going low or the output of IC11 pin 8 going low, will
cause the output of the AND gate pin 8 also to go low. IC7 inverts this signal at pin 8,
so that a logic 1 at the input of the driver IC12 pin 7 will set the output pin 12 low.
IC12 is a ULN2803 darlington driver capable of sinking 500mA. The output of this
device will do two things; firstly cause the led LED4 to light and also via connector
XAS5 pin 5, switch on the solid state relay, SSR, which powers the erase lamp. XA5
pin 6 provides the 24v to the SSR.

3.2 Erase Lamps Light Sensors, General

There is one light sensor fitted close to each of the three erase lamps, it is mounted
on the same mounting stud used for the temperature sensor. The device changes
resistance depending on the light input. Its resistance decreases with an increase in
luminescence. The lower sensors are connected via connectors XA9 (lower right)
and XA7 (lower left), the upper sensor connects via the reading head cable XA6
(refer to sheet 2 & 6 of the Interface Circuit Diagram).

3.3 Erase Lamps Light Sensors, Circuit

(refer to sheet 2 of the Interface Circuit Diagram)

The sensor for the upper erase lamp is connected between pins 5 & 6 of the
connector XA6, the cable to XA6 contains other reading head signals. The lower right
sensor connects to XA9 pins 1 & 2, and the lower left sensor connects to XA7 pins 1
& 2. The sensor can detect the change in incident light due to the turning-on of the
erase lamps with or without the scanner covers fitted.

The light sensor resistance varies with incident light, so that normally its resistance is
quite high compared to that of the resistors R3, R4 and R5. As a result, the base
inputs to the transistor array IC5 will be pulled low due to these resistors, their
corresponding collectors will therefore be high. When an erase lamp is switched on,
the resistance of the sensor drops and the corresponding base input to IC5 is pulled
high. The corresponding collector output will then go low. '

The outputs of IC5 connect to the inputs of the 74LS244 buffer IC16, which is shown
on page 6. The outputs of IC16 connect to the controller interface connector XA1
pins 11, 12 & 13. These inputs are monitored by the controller during an erase to
check that the lamps operate correctly.

3.4 Erase Lamps Temperature Sensors, General

A temperature sensor is mounted close to each of the three erase lamps, if one
sensor detects an over-temperature, then the erase lamp drive will be disabled. The
temperature sensor is a simple bi-metal strip which opens at a certain temperature,
hysteresis within the device prevents an immediate return to the closed position.
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(refer to sheet 2 of the Interface Circuit Diagram)

The lower right sensor connects to the interface PCB via connector XA9 pins 3 & 4.
Normally, the sensor will be a short circuit causing the input to the inverter IC7 pin 13
to be low, the output at IC7 pin 12 will therefore be high. In the same way, the lower
left sensor connects via XA7 pins 3 & 4 and will pull the input at pin 1 of IC4 low. IC4
pin 2 will be high. The upper sensor connects via XA6 pins 7 & 8 and normally the
input at pin 11 of IC21 will be low, resulting in a high at the output IC21 pin 10. Each
of these three outputs 1C4 pin 2 (left), IC7 pin 12 (right) and 1C21 pin 10 (upper)
connect to the 74LS244 buffer IC 16 (refer to sheet 6 of the Interface Circuit _
Diagram). The outputs of these buffers then connect to the controller interface cable

Xa1 where they are monitored, so that an over-temperature condition can be
detected.

The three outputs (refer to sheet 2 of the Interface Circuit Diagram) referred to above,
are also connected to the inputs of the AND gate IC25 pins 9, 10 & 13. The two gates
are connected so that if one of the sensors goes open circuit due to an over-
temperature condition, the output at pin 11 of IC 25 will go low. This output connects
to two pins, firstly to IC4 pin 3. IC4 inverts this signal which is then inverted once
more by IC7. IC7 pin 10 drives the led LED2. LED2 lights in the event of an over-
temperature condition. The second connection from IC25 pin 11 is to pin 13 of IC10
outputs (refer to sheet 3 of the Interface Circuit Diagram). IC10 is a D type latch, pin
13 is the clear input. When clear goes low, this will immediately set the not Q output
high, 1C10 pin 8. IC10 pin 8 is connected to the two OR gates of IC11 pins 9 & 13, a
high at this pint will disable the erase lamp drive circuit, this action is carried out
independent of the controller for safety reasons.

IC10 will also cause the erase lamps to be disabled if the signal at the D input, pin 12
goes low due to a too low plate speed. The clock IC8 has a frequency of about 1Hz
and clocks the D input through to the Q output at this rate (the not Q at pin 8 is an
inversion of the Q output). This prevents fast switching of the erase lamps in case of
afault in the lock speed detection circuit. For a more detailed description of the lock
enable circuit see the following paragraph.

4.0 Plate Lock Enable, Circuit

The servo motor controller produces a voltage output which varies linearly with the
speed of the plate. This output is connected via the connector XA10 pin 17 to the +ve
input terminal of the comparator OP1 via the resistor R13. Resistors R27 and R15 set
the threshold voltage at pin 3 of OP1 at which the output will change state. When the
plate is rotating slow enough for the plate to be locked, the voltage at pin2 of OP1 will
be lower than that at pin3, the output at pin 7 will then switch from high to low causing
the led LED®G to light and also the D input of the latch IC10 to go low and hence
disabling the erase circuit (as described above).

The output of OP1 pin 7 also connects to the 74LS244 buffer pin 2 of IC15 (refer to
sheet 6 of the Interface Circuit Diagram), the output of IC15 pin 18 connects to the

controller interface cable XA1 pin 14, so that this signal can also be monitored by the
controller.
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The solid state laser is mounted directly on top of the reading head assembly and
provides laser light directly onto the image plate by a mirror system which is mounted
within the reading head. The laser is provided with a 5.7v power supply which is
generated on the interface PCB via a DC-DC converter module. The laser is powered
up prior to a scan and powered down after the scan, logic outputs from the laser are
monitored via the controller to determine the status of the laser. A mechanical
counter on the interface PCB is used to record the operational time of the laser. The
laser can be tested by pressing the button SCH4 on the interface PCB.

6.1 Laser Drive, Circuit

(refer to sheet 4 of the Interface Circuit Diagram)

Power to the DC-DC converter can be switched on an off via the control signal on pin
19 of the connector XA1. XA1 pin 19 is connected to the input of the 74L.S244 buffer
pin 4 of IC26, the output of IC26 pin 16 connects to one input of the AND gate, IC3
pin 4. The other input of the AND gate pin 5 is connected to the switch SCH 4 (refer
to sheet 8 of the Interface Circuit Diagram), in order to allow manual testing of the
laser. When either of the inputs pin 4 or 5 of the AND gate are low, the output pin 6
will also be low. Current will now flow through the diode of the opto-coupler OK1
turning on the transistor. The collector of OK1 is referenced to 5v above the 24v
because the ground of the DC-DC converter IC27 is referenced to 24v. Hence, when
OK1 switches on, a voltage of about 29v appears at the emitter of OK1 pin 8. Pin 8,
laser_power_cntrl, is connected to XA16 pin 1 of the laser power DC-DC converter
module. This signal connects to the base of a hexfet on the DC-DC module, the
hexfet is connected in a similar manner to T2 shown on sheet 4 of the Interface
Circuit Diagram. The gate voltage must be a minimum of 3v higher than the source
voltage for the hexfet to switch on, hence the additional DC-DC converter 1C27.

An additional signal is also required to enable the laser, this comes from the
controller interface connector XA1 pin 28. This signal connects to the 74LS244 input
buffer 1C13 pin 11. The output of IC13 pin 9 is connected to one of the inputs of the
AND gate IC3 pin2, the other input is again connected to the switch SCH4 for manual
testing of the laser. The final output of this circuit, IC21 pin 12 connects to pin 11 of
the XA6 connector and will be high to enable the laser output.

5.2 Laser Status

The laser module provides three status outputs which connect to the XA6 connector,
over current pin 18, over temperature pin 19 and laser on pin 10 (refer to sheet 5 of
the Interface Circuit Diagram). The over-current and over-temperature signals also
drive LED's via IC21. If the over-current signal at pin 18 of XA6 is high, the
corresponding output of the inverter will be low, pin 6 causing the led LED10 to light.
The led LED11 will light in the event of a laser over-temperature condition.

Note: a laser over-current condition does not by itself indicate a laser fault, the laser
current will increase over its lifetime and this output is intended to indicate that the
laser may be approaching the end of its life. However, it has been found that with
some units this over-current detection circuit has been set too close to the normal
operating limit of the laser causing an occasional error message. Therefore, the third
status output should be used to determine the true laser status, this output at pin 10
of XA6 indicates that the laser is operating correctly and producing the correct power
output. If over-current errors occur, the marcontrol software can be told to ignore
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marcontrol manual for more information).

5.3 Laser DC-DC Converter Module

The voltage requirement for the laser module is unusual in that it is 5.7v. To provide
this voltage, a DC-DC voltage converter with a programmable output voltage was
used. The pcb which contains this DC-DC converter and a few other components sits
on two connectors, XA16 and XA17, on top of the interface pcb. Power input and
control is via XA16 and power output via XA17. These connectors also provide
mechanical mounting of the unit. The output voltage of the device is determined by
the value of the resistor R1, in this case a value of 309 Q was used. The only two
other components on the module pcb are the input and output capacitors.

6.0 X-Ray Shutter, Circuit

The x-ray shutter circuitry is contained in the scanner base, the scanner provides a
logic output to control the shutter and accepts a logic input to monitor the shutter
status. A switch SCH1 on the interface pcb allows manual controf of the shutter.

The x-ray shutter demand signal from the controller XA2 pin 11 connects to one input
of the AND gate, pin 12 of IC3 (refer to sheet 1 of the Interface Circuit Diagram). The
other input to the AND gate, pin 13, is to allow a manual opening of the shutter by

. pressing the switch SCH1. Either input to the AND gate going low will cause the
output, pin 11 to also go low. This signal then connects to the 74L.S244 buffer IC1
and then out to the base connector XA3 pin 25. The shutter status input from the
base connector XA3 pin 12 connects to input buffers of IC2, pins 6 and 15. One
buffer drives the led LED1 and will be on when the shutter is closed. The other buffer
pin 14 of IC2 drives the shutter status signal to the controller via connector XA2

pin 15.

7.0 Rotation Encoder Signals
(refer to sheet 4 of the Interface Circuit Diagram)

The monostable circuit of IC20 provides a quick and easy method of seeing whether
pulses are being generated by the rotation encoder. One half of IC20 is connected to
one of the differential outputs of the encoder index pulse, pin 4 of XA4. The other half
of IC20 is connected to one of the differential outputs of one of the encoder clock
outputs, XA4 pin 8. Each monostable will give a pulse output of approximately
100mS when triggered. '
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The servo motor controller is an independent microprocessor controlled unit which
provides speed control for the image plate motor. Interface power, control and status
connections are made via the XA10 connector. Mains power and motor connections
are made separately via the enclosed connector at the base of the unit. Ballast
resistors mounted close to the servo controller on the scanner base plate also make
connection via the lower connector. For safety reasons, the ballast resistors are
enclosed by a metal cover; during a scan voltages approaching that of the mains
input may be developed across these resistors.

8.1 Servo Motor Control, Interface

The image plate speed is controlled via an analogue voltage from XA2 pin 40 (refer
to sheet 4 of the Interface Circuit Diagram). This input is connected to the input of the
operational amplifier OP3. OP3 provides a gain of two and also a little filtering to
smooth the change in motor demand. The output of OP3 connects to the servo
controller connector XA10 pin 5. Jumper J2 was initially provided so that the motor
speed could be manually set via the potentiometer RT2. The poteniometer RT1sets
the offset of OP3; adjustment of this pot should be made when the plate is unlocked.
Use one of the spy terminal routines to set the motor speed to zero and then adjust
this pot so that the plate stops. The servo motor status outputs are

- servo beriet (ready) XA10 pin 8;
- servo warning XA10 pin 20; and
- servo active XA10 pin 23

(refer to sheet 6 of the Interface Circuit Diagram)

These signals are simply buffered by IC15 and then fed to the controller interface
connector XA1 pin 4 ready, pin 3 active and pin 18 warning.

9.0 Radial Gap Sensor

The radial gap sensor consists of a small pcb mounted within the reading head which
detects the gaps at the side of the scanner by means of a combined led-photodiode
sensor (light gap sensor). The signal from this connects to the XA6 connector via pin
13 (refer to sheet 6 of the Interface Circuit Diagram). This input is buffered by IC15
pin 6, the output of IC15 pin 14 then connects to XA1 pin 5 where the signal can be
monitored by the controller.

10.0 Rotation Sensor

A small pcb mounted next to the image plate locking solenoid detects the position of
the plate during the locking procedure. On the pcb is a combined led-photodiode
sensor which uses reflective light to energise the photodiode. On the rear of the
image plate is a painted black mark which produces a change in output of the device

10



[image: image13.png]when detected. The signal from this device connects to the interface pcb via XA8 pin
8 (refer to sheet 9 of the Interface Circuit Diagram). This signal is then buffered by
IC15 pin 13 (refer to sheet 6 of the Interface Circuit Diagram). The output pin 7

connects to the controller interface cable XA1 pin 15. The photodiode supply comes
from XA9 pin 9 and pin 10 (Ov).

11.0 High Voltage Power Supply Interface

The photomultiplier power supply is a standard 1000v 4mA device which has been
especially modified to incorporate a second HV output of approx. 60% of the main
output. This output is derived from the main output via a network of two resistors.
These resistors are selected so that the second HV output impedance is very high,
thus preventing injury by accidental contact with the output voltage. Each scanner
normally has slightly different characteristics mainly due to the photomultiplier. To
compensate for this, the high voltage is set so that all scanners have the same gain.

A potentiometer within the HV supply adjusts the HV output and is accessible from
outside the supply.

All power and low voltage connections to the HV supply are made via the connector
XA11. The shutdown signal XA11 pin 4 is tied low to always enable the supply. To
allow easier setting of the output voltage, the power supply produces an output at pin
1 of XA11 of 0 to 1v which corresponds to a high voltage output of 0 to 1000v, two

test points on the interface pcb can be used to monitor this voltage, MP1 signal and
MP2 ground.

12.0  Phi/ Omega Axis Control

(refer to sheet 1 of the Interface Circuit Diagram)

The mar345 uses the same base as the 180 and 300 scanners, therefore the
interface connections to the phi axis are the same as before. The omega axis outputs
do not drive any hardware in the base, but were provided as an additional axis
movement if required, e.g. in a 2-theta stage. Because of the limited number of pins
on the 25 way D connector to the base, the same signals drive the clock and
direction signals. A select or energise signal is used to differentiate between the axis
in use.

The phi/fomega clock signal from the controller interface cable XA2 pin 13 connects to
the input of the 7f4LS244 buffer, IC1 pin 8, the output CI1 pin 12 goes directly to the
base interface connector XA3 pin 20. The phi/omega direction signal from the
controller interface cable XA2 pin 12 connects to the input of the 74LS244 buffer, IC1
pin11, the output IC1 pin 9 goes directly to the base interface connector XA3 pin 8.

Phi energise is from XA2 pin 16 to IC1 pin4, and from IC1 pin 16 to the base interface
connector XA3 pin 9.

Omega energise is from XA2 pin 15 to IC2 pin 2, and from IC2 pin 18 to the base
interface connector XA3 pin 24.

11
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(refer to sheet 1 of the Interface Circuit Diagram)

When active, the chamber select signal selects the second ionisation chamber
regardless of the base or remote control switches. The marcontrol software will
activate this signal at the start of each exposure so that only one chamber is used to
generate the intensity signal. This is particularly important if the scanner is used in
dose mode.

Omega energise is from XA2 pin 15 to IC2 pin 2, and from IC2 pin 18 to the base
interface connector AX3 pin 24. -

14.0 Base Translation Interface
(refer to sheet 1 of the Interface Circuit Diagram)

The base translation signals consist of stepper motor clock and direction signals and
a reference signal generated by the two end switches. Both end switches are
connected in parallel. The software determines which switch has been reached by
the direction of travel.

Translation clock is from XA2 pin 14 to IC1 pin 17, and from IC1 pin3 to the base
interface connector XA3 pin 22.

15.0 Scanner Rear Panel Led Interface

On the rear cover of the scanner are three LED’s and one push button switch which
is recessed behind a small hole. The three LED’s are com, busy and run. The com
and run LED’s are comprised of two LED's in one, a red and a green LED so that the
device will either show red or green.

The sequence of LED’s at power on may vary depending on the version of controller
fitted to the scanner, however the LED'’s will operate generally as described here.
When power is first applied, the LED’s will be as follow:

COM RED
RUN RED
BUSY OFF

When the controller initialises, the RUN led will change to green. BUSY will normally
indicate that a task is in progress, so this will switch on and off. The COM led will
change to green when information is being sent over the Ethernet interface (on some
versions once every second to indicate the transmission of a status packet). This is
more noticeable during a scan as the amount of data transferred is greater.

(refer to sheet 8 of the interface diagram)

12



[image: image15.png]The COM signal is generated by the controller at XA2 pin 21, buffered by 1C26 and
then output to the connector XA41 pin1.

The BUSY signal is generated by the controller at XA2 pin 19, buffered by 1C26 and
the output to the connector XA41 pin 2.

The RUN signal is generated by the controller at XA2 pin 17, buffered by IC26 and
the output to the connector XA41 pin 3.

When pressed, the small reset button will reset the controller microprocessor,

connections are made via XA41 pins 8 & 9, these connect straight through to XA1 pin
33 & 34 respectively.

13
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Interface PCB Layout
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[Udic viaintenance Procedure

Greasing Reading‘ Head Spindle

Introduction

To prevent reading head movement problems it is recommended that the
reading head spindle be greased approximately every eight months, Carry out
this procedure also in the event that reading head movement errors are
reported.

In order to gain access to the reading head spindle it is first necessary to
remove the main power supply so that the spindle cover screws are
accessible. Unfortunately the power supply is secured by four screws, which
are only accessible from underneath the scanner. Either the scanner should
be removed from the base, or alternatively loosened from its mounting plate
and pushed forward at an angle to allow access to the screws.

If you choose the later method, take care that a piece of protective material is

placed at the front of the scanner so that the surface of the base is not
scratched when the scanner is tilted.

Procedure.

1.) Loosening the mounting screw which secures the scanner to the
base plate. See the sketch below for the position of this screw. The screw is
accessible through a hole in the cover and requires a 2.5mm hex key, turn
anti-clockwise to loosen. If for some reason the screw is inaccessible it may
be necessary to first remove the rear cover. If you intend to remove the

scanner from the base then try and loosen this screw with the rear cover still in
place so that it is easier to hold the scanner.

2.) Releasing scanner from the mounting plate. To release the scanner
from the base, push the scanner in the direction shown in the sketch below.
Assistance may be necessary at this stage to prevent the base from moving.
Any movement of the base will result in miss-alignment with the beam. Try
lifting the scanner, if it does not come free from the base plate, check that the
screw is fully loosened and try again.

(The scanner is quite heavy and assistance is also recommended when trying
to lift the scanner from the base.)
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[image: image48.png]3.) Remove the rear cover as follows :-

3.) Disconnect cable from XA41
(shown) cable is attached to rear
cover led pcb. Take care when
reconnecting this cable, it is

easily misaligned by one or
more pins.

2.) Lift cover up a little and
then tilt back as shown
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1.) Remove Rear Cover )
Screws, one at each side
and three at the rear.

4.) Remove the push on earth
connector at rear of scanner

near rear connector panel, not
shown




[image: image49.png]4.) Removing center cover and controller. Remove the four cover screws

shown. Disconnect the cover earth cable and the fan power cable to XA18 on
the interface pcb, there may be a plastic tie wrap securing the cable, if so this
needs to be cut. Loosen the three hex screws which secure the controller feet

into the mounting posts. Remove the power and signal cables, disconnect al
ribbon cables and lift the controller upwards to remove it.

Center Cover
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[image: image50.png]5.) Removing the power supply. Carefully move the scanner onto its side
and remove the power supply screws as shown. Disconnect the two power
cables to the power supply and pull the power supply out from the scanner.

‘ Power Supply Mounting
Screws * 4
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[image: image52.png]7.) Apply high melting point grease to the spindle. Apply a large amount at the
top and bottom so that as the carrier moves up and down it touches the

grease, this may ensure that the grease lasts longer, apply grease also to the
spindle thread.
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NOTICE!

1) Power Requirements:

* 230V 1kVA (peak current: 7.5A)
e 118V 1kVA (peak current 1 5A)

2) Environmental Requirements:

o Humidity 70% max.
e Temperature 24°C max.

3) Connections:

* Network terminator fitted internally to
Scanner




