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INTRODUCTION
_____________________________________________________________________

OVERVIEW

Product Features

The LUMISCAN ACR-2000  is a precision instrument designed to scan storage phosphor screens
and produce high quality x-ray images over a wide dynamic range with a high signal-to noise ratio.
This is accomplished by illuminating the screen with a laser as the screen is moved perpendicular to the
laser.  The emitted light is collected, converted to an electrical signal and digitized to provide a 12 bit
resolution image .

*High Resolution

*High Positional Accuracy
A precision galvanometer scanner is utilized to produce a line scan that is perpendicular to the
direction of plate travel. This provides the positional accuracy required for high resolution
digitizing.

*Precision Optics
The optical system is designed to provide diffraction limited performance over the scan
envelope.

*Proprietary Light Collection System
This sets the LUMISCAN apart from other systems. The light collection system permits
collection angles of over 150 degrees at each point, allowing measurements to be extended to
low exposure areas. The collection system coupled with the detector electronics leads to a true
and precise digital representation of the image information on the plate.

This document contains a basic technical overview of the LUMISCAN ACR-2000. The optics, digital
hardware, and software subsystems are explained, as well as the systems' functionality and general user
operation. Unpacking, hardware and software installation, system specifications, service adjustments
and troubleshooting are also included. This document is intended for users who may need to
understand the principles of operation for the LUMISCAN ACR-2000.
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SAFETY INFORMATION

Conventions

DANGER

A DANGER indicates that personal injury may occur if the user
does not perform the procedure correctly.

CAUTION

A CAUTION indicates that damage to the product may occur if
the user does not perform the procedure correctly.

PRECAUTION

A PRECAUTION indicates that inconvenience to the user, such
as loss of data, may occur if the user does not perform the
procedure correctly.

NOTE

A NOTE indicates the information that should be called to the
attention of the user.

Be sure to read and understand the installation and operating instructions before applying power to the
LUMISCAN ACR-2000.

Laser Safety

The LUMISCAN ACR-2000 incorporates a Red >15mw high-power solid-state laser diode. The
covers on the LUMISCAN ACR-2000 protect the user from direct exposure to laser light. These
covers will protect a user only if they are properly installed when the system is being used. Covers must
be removed and replaced by properly trained personnel. If the covers have been damaged during
shipment or in usage, contact your local service representative for replacement covers.

DANGER

THIS EQUIPMENT EMPLOYS A LASER. LASER
RADIATION MAY BE PRESENT IF THE LUMISCAN
ACR-2000 IS OPERATED WITHOUT COVERS.
AVOID LASER BEAM. DIRECT EYE EXPOSURE TO
LASER LIGHT MUST BE AVOIDED.
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FIGURE I-1 LABLES

Figure I-2 Label Locations
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Electrical Hazards

WARNING

THIS EQUIPMENT IS OPERATED WITH HAZARDOUS
VOLTAGES WHICH CAN SHOCK, BURN OR CAUSE
DEATH.

This equipment must be serviced by persons properly trained and certified by Lumisys.

DO NOT operate the LUMISCAN ACR-2000 with a damaged power cord.

Use of an extension cord is not recommended.

This equipment must be properly grounded and power connections inspected to insure safe
operation.

FCC Notification

This equipment generates, uses, and can radiate radio frequency energy, and if not installed in
accordance with the installation instructions, can cause interference with radio communications.
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LUMISCAN ACR-2000 SYSTEM SPECIFICATIONS

SCAN SIZE 18 x 24 to 35 x 43 cm

PIXELS PER LINE 2048 10" to 14"

SCAN RATE 50 lines/second

GREY SCALE RESOLUTION 12 bits (4096 levels)

INTERFACE ISA Interface Card With
16 Mbytes Memory

DIMENSIONS 20.5"W x 13"H x 27"D

POWER REQUIREMENTS 100 to 120V, 50/60 Hz, 1.5 Amps
220 to 240V, 50/60 Hz, 1.0 Amps

TEMPERATURE 15 to 35 degrees C - operating
CONSTRAINTS -18 to 65 degrees C - non-operating

HUMIDITY 20 to 80% non-condensing

VIBRATION/ACCELERATION 3G Max (in shipping)

ALTITUDE 0 to 10,000 ft. - operating

WEIGHT 85 pounds (125 pounds shipping weight)
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___________________________________________________________________

1.0  PRE-INSTALLATION
_____________________________________________________________________

1.1 Purpose

The purpose of this section is to provide the necessary information to efficiently configure a site for the
LUMISCAN ACR-2000 pre-installation.  This includes environmental, electrical, and physical
parameters.

1.2 Voltage Requirements

The LUMISCAN ACR-2000 operates at 120 VAC for domestic units. International units operate at
220/240 VAC. To change the voltage of the LUMISCAN ACR-2000 READER, follow the procedure in
SECTION 2.0 of the Service Manual.  The ACR-2000 ERASER is permanently configured for
120VAC or 240VAC.

1.3 Environmental

There are several environmental factors to consider when installing the LUMISCAN ACR-2000
READER. The basic concerns are ambient light, humidity and temperature.

The ambient light in which the LUMISCAN ACR-2000 READER operates is extremely important. The
LUMISCAN ACR-2000 READER is a DARKENED ROOM CR system meaning the ambient light can
not exceed  Exposure Value (EV) of 2. The room should be light enough to see where objects are, but no
lighter. Too much ambient light during a scanning operation will darken images and introduce image
artifacts.

Under No circumstances should the digitizer be placed in a darkroom with a film processor present.  This
will Void the warranty.

The humidity and temperature limits are 20 to 80% non-condensing, and 15° to 35°C, operating,
respectively.

The room should have good ventilation.

Another factor to consider prior to installing the LUMISCAN ACR-2000 is dust. The LUMISCAN
ACR-2000 contains optics that are affected by dust. In a dusty environment, small amounts of dust and/or
dirt may enter the optics module. This dust can affect image quality. To prevent this potential problem, it is
recommended that the LUMISCAN ACR-2000 be installed and operated in a clean environment.
Do not install in a room where laundry or towels are stored. These add lint and dust to the environment
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Flooring should be tile and linoleum only. Carpeting or rugs should not be in the room.

1.4 Physical requirements

The LUMISCAN ACR-2000  weighs over 75 pounds.  It is important the system is placed on a table or
stand that can provide adequate and level support.

1.5 Connectivity

The room needs to have a 10 Base T network connection.
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___________________________________________________________________

2.0 LUMISCAN ACR-2000 INSTALLATION
___________________________________________________________________

2.1 Unpacking Instructions

NOTE

INSTALLATION SHOULD NOT BE ATTEMPTED UNLESS THE SERVICE ENGINER HAS
BEEN FACTORY TRAINED

WARNING

THE LUMISCAN ACR-2000 READER WEIGHS OVER 75
POUNDS. IT REQUIRES TWO PEOPLE TO SAFELY LIFT
AND MOVE IT.

THE LUMISCAN ACR-2000 READER USES A LASER FOR
SCANNING. DO NOT LOOK DIRECTLY AT THE LASER
LIGHT.

CAUTION

THERE ARE TWO BRACKETS ON THE BOTTOM OF THE
FRONT ENCLOSURE. THEY MUST NOT BE PLACED ON
THE TABLE BUT POSITIONED SO THEY HANG OVER
THE TABLE TO SUPPORT THE SCREEN EXIT TRAY.
THESE BRACKETS WILL BE DAMAGED IF PLACED ON
THE TABLE.

2.1.1 Tools Required

A 7/16" open end wrench and a large flat blade screw driver are required.

2.1.2 Unpacking the LUMISCAN ACR-2000 READER

Using the large screw driver, remove the clamp brackets from the bottom of the crate.

Lift the crate off the pallet.

Remove the accessories box.

Remove the plastic bag protecting the system.

Using the 7/16" open end wrench, remove the 4 bolts from each corner of the pallet underneath the
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LUMISCAN ACR-2000 READER.

With TWO PEOPLE, lift the LUMISCAN ACR-2000 READER off the pallet.

To install the LUMISCAN ACR-2000 READER, follow the Hardware Installation Procedures.

2.2 Hardware Installation

2.2.1 Tools Required

#1 flat-head screwdriver
#1 philips-head screwdriver

2.2.2 AC Voltage

You must verify that the LUMISCAN ACR-2000 READER is set up for the correct AC line voltage.
This can be checked by looking at power configuration panel which is located just to the right of the power
entry plug next to the on/off switch in the rear of the machine. The LUMISCAN ACR-2000 READER is
set for 120 VAC for domestic units. See Figure 2-1. 

If the LUMISCAN ACR-2000 READER is to be operated at 200/240VAC line voltage configuration
requires removing and inverting the Corcom fuse module, and the programming card must be changed.
Note: disconnect power before changing line voltages or fuses.  First remove the plastic cover/fuse
module by using a small screwdriver to pry out the fuse module(See figure 2-1).  Loosen the philips head
screw and remove and invert the fuse block and tighten the screw. Two each 1 Amp 250V 5mm x 20mm
Slo-Blo fuses should all ready be installed, if not install them.  Next remove the programming card rotating
it until the desired voltage is pointing inward and rotate the voltage indicator to point outward and reinsert
the card. Replace the fuse module and ensure the indicator is pointing to the correct line voltage.  The
LUMISCAN ACR-2000 READER will is now set for operation.

Note

The fuse in the LUMISCAN ACR-2000 READER for 100/200 volt operation is a 1.5 Amp 250/75 volt
Slo-Blo fuse (Lumisys Part Number 0065-513). The fuses used for 200/240 volt operation are 1.0 Amp
Slo-Blo fuse (Lumisys Part Number 0068-487).

The LUMISCAN ACR-2000 ERASER comes either in a 120VAC model or a 240VAC model.

2.2.3 Power Cable

The LUMISCAN ACR-2000 READER utilizes an international IEC grade connector for the power
cable. Systems are shipped with a standard NEMA 5-15 hospital grade cable. This cable requires
replacement depending upon the country of installation.  Insert the female end into the input power socket.
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Figure 2-1 Power Switch Location
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2.2.4     Media Support Assembly

Fasten the Media Support Assembly to the top of the Front Enclosure.

2.2.5 Screen Exit Assembly

Place the Screen Exit Tray in the brackets on the bottom of the Front Enclosure.

2.2.6 Installation of Data Control Board (DCB)

The ACR-2000 Reader is controlled by a proprietary Lumisys Data Control Board in an IBM type PC.
The DCB is 8 bit ISA. The DCB uses three resources, IRQ, Mem Seg Addr, and Base I/O Addr.

Note1: The ACR-2000 product contains a pre-configured PC workstation. It is not necessary to install the
Data Control Board unless a different PC is used.

Note2: If a replacement DCB is to be installed in a PC supplied by Lumisys, the PC will likely be set to
use certain resources for the DCB. These likely resources are IRQ 7, Mem Seg D800, and Base I/O 100.
It is recommended to set the DCB to these resources before installation. Please consult Appendix A for
the resource chart.

With power off, remove cover from the target PC or compatible(See Note below).  Taking appropriate
anti-static precautions, remove the Data Control Board from the accessory box and install it in an 8 or 16
bit ISA slot.  Secure the DCB in the slot and replace the covers.

The Data Control Board is factory configured to use IRQ 5 , I/O Addresses 100-11F and has a 32
KByte window at hex address D0000-D7FFF.  If these addresses conflict with your system configuration
they may be changed.  Please see APPENDIX A for instructions on how to change the IRQ level, the I/O
address, or the 32 Kbyte window address.

NOTE

The minimum hardware requirements for the Host
computer is as follows:

CPU: Pentium II 266MHZ
RAM: 128MB
Operating system: Windows NT 4.0 with Service Pack 4 or higher
Microsoft Internet Explorer 4.01 or higher

2.2.7 Installation of Control Interconnect Cable

Remove the Control Interconnect Cable (a 37 pin, Male/Male, D-Subminiature cable) from the
accessories box.   Connect one end to the Data Control Board the other end to the LUMISCAN ACR-
2000 READER and secure both ends using a small flat blade screwdriver.
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2.2.8 Installation of the ACR-2000 Eraser
Remove the ACR-2000 Eraser from its container.  The ACR-2000 Eraser provides the means to return an
exposed phosphor plate to its ground state and ready for the next patients exam.  The eraser can be
mounted on the wall by following the separate and included instructions or can be placed on a desktop near
an AC outlet.

2.3 Driver Installation

To operate, the LUMISCAN ACR-2000 READER software requires you to have WinNT 4.0 installed
on your PC and at least 2.0 megabytes of hard disk space available for the creation of a directory and
transfer of files from the floppy installation disk.  Additional disk space will be required to save digitized
images on the disk.  Most plates require 2.5 to 10.5 Mbytes of disk space to store the digital image,
depending on the plate size and scanning resolution. (low quality 1K or high quality 2K)

The LUMISCAN ACR-2000 READER comes configured with an ISA interface. Lumisys provides
host computer support software for the LUMISCAN ACR-2000 READER configured with the ISA
interface.

2.3.1 Correction LUT Files

The Windows NT LSDT driver automatically loads a Correction LUT (CLUT) file during the driver
loading process.  When shipped from the factory, this file is named CLTXXXXX.DAT where
XXXXX is the serial number of the reader the Correction LUT file pertains to. The CLUT file is
shipped on the distribution floppy disk.  This file is used to calibrate the associated reader and should
be used with that reader only.

The CLUT file must be in a specific directory and its name must be specified in the LSDT section of
the Registry.  Since the file name is specified, multiple CLUT files may be stored in the same
directory.  See detailed installation instructions below.

2.3.2 DOS, Windows 3.x and Windows 95 and Windows 98 Driver Installation

To install the software, place the floppy distribution disk in drive A.  From a MS-DOS prompt type
"a:install" and then follow the instructions.  The installation software will create a directory on the
hard disk and transfer the required software from the floppy disk to the hard disk.

Copy the CLUT file (CLTXXXXX.DAT) from the floppy data disk into the root directory, C:\.  Be
sure to remove any and all other CLUT files from the root.  They can be stored elsewhere, just not in
the root.

Copy the CAL file (CALXXXXX.DAT) from the floppy data disk into the root directory, C:\.  Be
sure to remove any and all other CAL files from the root.  They can be stored elsewhere, just not in
the root.
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NOTE
If, when the driver loads,  no CLUT/CAL files are found or multiple CLUT/CAL files
are found in the root , the driver will default to a 1:1 Correction LUT and no CAL
LUT and it will audibly beep.

The device driver LSDTVxxx.COM (where Vxxx is the version number) must be loaded by the user
for the software to work.  To load the driver the user should add the command "lsdtvxxx" to the
AUTOEXEC.BAT or from the MS-DOS command line type "LSDTVxxx".  Note that in all
versions of Windows, if you load the driver from a DOS session, it will only work for programs run
from that DOS session, not from programs run from a desktop icon.  The driver occupies
approximately 17,500 decimal bytes of memory.

Also, it may be convenient to add “C:\LSDT\Tools” to your PATH statement.

NOTE

Information on driver switches used to alter the DEFAULT driver settings are
described in APPENDIX A: ACR-2000 JUMPER AND SWITCH SETTINGS.

2.3.3 Windows NT Driver Installation

To install the software, place the floppy distribution disk in drive A.  Run SETUP.EXE and follow
the instructions.  The installation software will create a directory on the hard disk and transfer the
required software from the floppy disk to the hard disk.  It will also create an NTLSDT program
group and create or update various registry entries. In the NT Control Panel, a Device will be created
called LSDT. The LSDT Device can be configured to start manually or automatically.

Installation types are:

"Compact" only installs DRIVER, DLL, TOOLS, and LSEXP.EXE
"Typical" same as "Compact"
"Custom" by default installs everything, "Compact" plus development files

(Custom recommended)

NOTE

Read the README.TXT file included on the distribution disk.

The “\SystemRoot” directory below represents the Windows NT main directory.   For
example, C:\WINNT (the default), C:\WINDOWS, C:\YOURNAME.
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Copy the CLUT file (CLTXXXXX.DAT) from the floppy distribution disk into the directory,
‘\SystemRoot\system32\drivers’.  Use the “LSDT for Windows NT Control Panel” (see below) to
enter this filename into the LSDT section of the Registry.

 Copy the CAL LUT (CALXXXXX.DAT) from the floppy distribution disk into the directory,
‘\SystemRoot\system32\drivers’.  Use the “LSDT for Windows NT Control Panel” (see below) to
enter this table into the LSDT section of the Registry.

NOTE

If the specified CLUT file is not found when the driver loads, the driver will default to
a 1:1 Correction LUT and a warning message will be logged to the Event Logger.

2.3.4 Data Control Board Resources

The Data Control Board is factory configured to use IRQ 5 , I/O Addresses 100-11F and has a 32
KByte window segment at hex address D000-D7FF. If these addresses conflict with your system
configuration they may be changed. The hardware configuration is determined by a DIP switch and an IRQ
jumper on the Data Control Board. Please see APPENDIX A for instructions on how to change the IRQ
level, the I/O address, or the 32 Kbyte window address.

The most common alternates to the default resources are IRQ 7, I/O Address 120, and Segment
Address D800.

If the Data Control Board is reconfigured to use different resources, LSDT Control Panel must reflect
the change also.
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2.3.5 Software Installation Tips

Windows NT driver disk 2.00 and later
1.  It is necessary to have a “Density Correction Lookup Table” installed to achieve accurate density

tracking. This file is located on the installation floppy disk. The file format is
“CLTXXXXX.DAT” where XXXXX is the serial number of the Reader. This file is installed in
the “C:\SystemRoot\SYSTEM32\DRIVERS” directory. Although more than one different file of
this format can be installed, the LSDT Control Panel needs to specify which file is to be used for
the particular digitizer in use.

2.  The CAL Table matching the Serial Number of the unit must be installed in the
"C:\SystemRoot\SYSTEM32\DRIVERS" directory. The file is in the format
"CALXXXXX.DAT".

3.  Installing the LSDT NT Software will create in the NT Control Panel a Device called LSDT.
4.  The Digital Control Board uses three resources that need to be free. These are Segment Address,

IRQ, and Base I/O Address. One, two, or all of these resources can be changed if necessary.
These settings are hardware selectable on the DCB.

5.  The LSDT Control Panel needs to match the DCB resource hardware settings. The default
resources are Segment Address D000, IRQ 5, and Base I/O 100. If these resources are used, it
isn’t necessary to change the LSDT Control Panel.

6.  The most common alternate DCB resources are Segment Address D800, IRQ 7, and Base I/O
120.

7.  From the LSDT Control Panel, select the CLT file matching the Serial Number of the Unit.
8.  Select the appropriate CAL Table file in the LSDT Control Panel.
9.  To verify the driver is installed properly, perform the following steps. Go to a COMMAND

prompt. Navigate to C:\LSDT32\TOOLS. Insert a plate. Run the SCANFILE.EXE program. At
the end of the scan the number of pixels per line and the total number of lines should be roughly
proportional to the film dimensions. As an example, a 35cm x 43cm plate at the default resolution
would be 2048 pixels per line and approximately 2500 total lines in the image. If the total number
of lines significantly differs from the proper ratio there is probably a Memory Segment conflict. If
the plate halts mid scan or doesn’t scan there is probably a Base I/O Address conflict. If the plate
goes all the way through the system without scanning there is probably an IRQ conflict.

Windows NT (prior to NT driver disk 2.00)
1.  It is necessary to have a “Density Correction Lookup Table” installed to achieve accurate density

tracking. This file is located on the installation floppy disk. The file format is
“CLTXXXXX.DAT”. This file is installed in the “C:\SystemRoot\SYSTEM32\DRIVERS”
directory. Although more than one different file of this format can be installed, the LSDT
Control Panel needs to specify which file is to be used for the particular digitizer in use.

2.  The CAL Table matching the Serial Number of the unit must be installed in the
"C:\SystemRoot\SYSTEM32\DRIVERS" directory. The file is in the format
"CALXXXXX.DAT".

3.  Installing the LSDT NT Software will create in the NT Control Panel a Device called LSDT. The
LSDT Device can be set to start automatically or manually. Until the proper DCB resources are
found, it is recommended that the LSDT Device be set to Manual to prevent the PC from
locking when turned on.
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4.  The Digital Control Board uses three resources that need to be free. These are Segment Address,
IRQ, and Base I/O Address. One, two, or all of these resources can be changed if necessary.
These settings are hardware selectable on the DCB.

5.  The LSDT Control Panel needs to match the DCB resource hardware settings. The default
resources are Segment Address D000, IRQ 5, and Base I/O 100. If these resources are used, it
isn’t necessary to change the LSDT Control Panel.

6.  The most common alternate DCB resources are Segment Address D800, IRQ 7, and Base I/O
120.

To verify the driver is installed properly, perform the following steps. Go to a COMMAND prompt.
Navigate to C:\NTLSDT\TOOLS. Insert a plate. Run the SCANFILE.EXE program. At the end of
the scan the number of pixels per line and the total number of lines should be roughly proportional to
the film dimensions. As an example, a 35cm x 43cm plate at the default resolution would be 2048
pixels per line and approximately 2500 total lines in the image. If the total number of lines
significantly differs from the proper ratio there is probably a Memory Segment conflict. If the plate
halts mid scan or doesn’t scan there is probably a Base I/O Address conflict. If the plate goes all the
way through the system without scanning there is probably an IRQ conflict.

DOS or Windows 3.x or Windows 95/98
1.  It is necessary to have a “Density Correction Lookup Table” installed to achieve accurate density

tracking. This file is located on the installation floppy disk. The file format is
“CLTXXXXX.DAT”. This file is installed on the C:\ root directory. There can be only one file of
this format installed at one time. Also, the file needs to match the Serial Number of the digitizer.

2.  The CAL Table matching the Serial Number of the unit must be installed in C:\ root directory.
The file is in the format "CALXXXXX.DAT".

3.  The TSR driver, LSDTVXXX.COM, needs to be loaded for the digitizer to operate. The driver is
located in the C:\LSDT\TOOLS directory.

4.  The Digital Control Board uses three resources that need to be free. These are Segment Address,
IRQ, and Base I/O Address. One, two, or all of these resources can be changed if necessary.
These settings are hardware selectable on the DCB.

5.  The TSR driver command line needs to match the DCB resource hardware settings. The default
resources are Segment Address D000, IRQ 5, and Base I/O 100. If these resources are used, it
isn’t necessary to change the TSR driver command line.

6.  The most common alternate DCB resources are Segment Address D800, IRQ 7, and Base I/O
120.

To verify the driver is installed properly, perform the following steps. Go to a DOS prompt. Navigate
to C:\LSDT\TOOLS. Insert a film. Run the SCANFILE.EXE program. At the end of the scan the
number of pixels per line and the total number of lines should be roughly proportional to the film
dimensions. As an example, a 35cm x 43cm plate at the default resolution would be 2048 pixels per
line and approximately 2500 total lines in the image. If the total number of lines significantly differs
from the proper ratio there is probably a Memory Segment conflict. If the plate halts mid scan or
doesn’t scan there is probably a Base I/O Address conflict. If the plate goes all the way through the
system without scanning there is probably an IRQ conflict.
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_________________________________________________________________

3.0 SYSTEM  OPERATION
_________________________________________________________________

3.1 Power-Up

The power switch on the LUMISCAN ACR-2000 READER is located in the lower left corner of the
right side panel of the scanner. Two LEDs, one above the other, are located in the lower right corner
of the front panel. The top LED is labeled Power, while the bottom LED is labeled SCAN.

When power is turned on, the Power LED illuminates. Once the power is turned on, the PC power
should also be turned on, booted and the driver installed.  The scanner will emit an audible tone when
the driver is installed.

NOTE

The LUMISCAN ACR-2000 READER should be allowed to
warm up for 5 minutes prior to use in order to stabilize the system.

If the scanner is powered off and back on, the host PC driver must be stopped and restarted. This
can be done using the “lsdt” Device in the NT Control Panel.

Figure 3-1 LED Locations
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3.2  Plate Handling and Loading

Processed Phosphor Plates that are to be scanned should be handled carefully to avoid introducing
scratches, fingerprints and/or static.

The physical process by which storage phosphors work does not change or, “wear out”, over
time. Consequently, the lifetime of the storage phosphor screens is dependent on how carefully
they are handled. Dust, fingerprints and scratches on the plate may be visible in the x-ray images
and degrade their quality. For plate cleaning instructions, refer to Chapter 6.
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Handle plates with powder-free latex gloves.

Clean plates every day or after every 10 scans. Use Anhydrous Ethyl Alcohol applied with
laboratory grade lint free paper towels.

Clean the input guide and output tray with anti-static guard spray every day.

3.3 Technique

The Lumisys ACR-2000 is a roughly 200 speed system.

If only CR images are acquired, Phototimers should be adjusted for CR exposures. This is because
the speed of the system and because CR cassettes attenuate x-rays differently than conventional
screen-film cassettes.

3.4 Scanning A Plate

Once a plate has been placed into the image plate-input guide, the user may initiate a scan.  Once
started the image plate will be moved into position, the edges found and the image plate digitized. 

To digitize a plate you may use the DI-2000 Acquisition Application which is installed on the ACR-
2000 Workstation. Please reference the DI-2000 Users Reference Guide which is located in the C:\DI-
2000 directory.

You may also use the sample scanning program called "SCANFILE.EXE", which is located in the
“C:\LSDT32\TOOLS” directory.

From the command prompt type "SCANFILE <cr>".

A image plate will be digitized in a Lumisys format using all default parameters and the results
placed in a file called LSDT.IMG.

 

WARNING

THIS EQUIPMENT EMPLOYS A LASER. LASER RADIATION MAY BE
PRESENT IF THE LUMISCAN ACR-2000 READER IS OPERATED
WITHOUT COVERS.

AVOID LASER BEAM. DIRECT EYE EXPOSURE TO LASER LIGHT
MUST BE AVOIDED.
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In all modes the acquisition process ends with the writing of data into the output register and assertion of
the signal DATAVAIL to the DCB.  The DCB then transfers the data into the image memory depending on
the following; the Mode, the state of ISFILM, the state of the Pixel counter and the state of the Line
counter.

Calibration and Table Lookup

The three possible Lookup table functions are: Correction LUT, Calibration LUT and Output LUT.

The Correction LUT is used to correct any deviation of the logarithmic amplifier from a true logarithmic
characteristic.  It is applied immediately after the A/D results are read.

The Calibration LUT is used to compensate for variations in the sensitivity of the system with respect to
the horizontal scan.  It is generated by scanning a uniformly exposed 14” wide image plate, averaging a
number of lines and normalizing the data. This forms a reference look up table with a value for each pixel in
a line. This data is truncated and scaled the provide the calibration curve for any size image plate scanned at
any allowable number of pixels per line. During acquisition each pixel value from the A/D is added to its
corresponding calibration LUT value. Since this addition is of the log of the signals the effect is the same as
multiplying the pre-log signal by a scaling factor.

The Output LUT is for user use and depends on the application.  The default table is a 1:1 Lookup Table. 
It can be replaced by an inverse 1:1, a 12-bit to 8-bit mapping, or any other desired function.

Automatic Gain Adjustment

Automatic Gain Control is used to compensate for reduction in sensitivity of the PMT detectors due to age.
Automatic gain adjustment (AGC) is performed whenever a DACQ mode 5 command is received.  The
DACQ Mode 5 is a special mode exclusively for the automatic adjustment of the output gain of the PMTs,
as well as automatic adjustment of the log amplifier input offset voltage. The only data generated are the
results of the adjustments. The appropriate enable bits must be set in the DACQ CSR for the adjustments to
take place, or else the adjustments will be set to null or minimum. When the AGC enable bit is set the HV
register specifies the gain to adjust to. The gain may be set to a calibrated level over a range of two decades
(2000 counts).

Because there is no signal without the presence of a exposed phosphor image plate a special blue reference
LED is incorporated into the collection cylinder which is under firmware and software control. During setup
the LED is adjusted for a calibrated, constant light output. Then, during the AGC process the blue LED is
turned on and the PMT high voltage is changed so as to produce the desired A/D output. Because the laser
produces no signal the galvanometer need not be scanning.
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X Only and XY Pixel Averaging Modes

The ACR-2000 READER Data Acquisition board is capable of averaging pixel values together, either in X
only or in both X and Y.  The mode bits are selected in the DACQ CSR.  In X-only mode one data value is
produced for each two pixel clocks (one DATAVAIL per two PIXTRIGs).  The data value is the average
of two samples. Thus the amount of data is reduced by two, and the film speed should double in order to
maintain a 1:1 pixel aspect ratio.

In XY averaging mode two lines are averaged in addition to the pixel averaging described above.  Thus
each data value is the average of four adjacent pixels (2x2) and the amount of data is reduced by four.  In
this case the film speed is the same as for no averaging.

Galvo Control

Control of the galvo in the ACR-2000 READER is different from control in the LS100/200 series in that
the basic sweep and retrace times are not programmable.  These parameters are fixed in firmware; the PLD
must be changed in order to change these parameters.  The present settings are 480 kHz up clock (8.53ms
up ramp) and step return to start (no down ramp).

The SCANCLK signal from the Data Control Board no longer controls the sweep speed.  The sweep speed
is now fixed within the generation circuit (DQFMGV.GDF) and can be changed only by changing the
firmware.  The SCANCLK signal now controls the repetition, or line, rate.  This is fixed for each model and
should never be changed. 
For the ACR-2000 READER the Scanclk frequency is 10,000,000/25000 = 400Hz.  This signal is always
sent by the DCB; active galvo scanning is enabled by the Galvo Enable bit in the DACQ CSR.

This is divided by 8 in DQFMGV.GDF, which generates the SOS signal.  Thus the scan synchronization
begins here.  The SOS signal initiates a galvo sweep and also is sent back to the DCB to begin the line
acquisition sequence.

The Galvo board is now a more standard servo control amplifier and the interface is simpler.  The sweep is
linearized with a lookup table (GLVLUT.DAT) which converts the linear stairstep output from the
generation circuit into an S-shaped waveform.  The amplitude and DC offset of the output signal can be
varied by two on-board potentiometers.

Galvo Rest Positions

If the SCANCLK signal is present and the GLVENB bit is set in the DACQ CSR, then the galvo sweep
signal will be generated, causing the galvo to sweep.  If the GIVENB bit is cleared the galvo will stop
sweeping and will take a static position according the settings of the "PARK" switched and the "CTR"
jumper.  If the CTR jumper is installed the position will be at count = 2048, which is the electrical midpoint
of the sweep.  This is irrespective of the setting of the PARK switches.
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If the CTR jumper is off and the GIVENB bit is cleared then the position will be according the PARK
switches, which consist of 6 DIP switches.  The position will be equal to the switch value 0 through 4032.
(0 through 63 times 64).  The beam can be parked at any location  within 64 counts by setting the switches.

Film Transport Motor Control

The ACR-2000 READER film transport motor is a precision DC motor with a 256-count encoder.  The
control for this motor is on the Data Acquisition board.  It is a frequency-controlled servo amplifier, with
the reference frequency, FILMCLK, coming from the DCB.  The linear plate speed is directly proportional
to the FILMCLK frequency.  As with the galvanometer control this signal is always being generated by the
DCB; motor drive and direction are controlled by two DCB CSR bits, Motor Enable and Film Reverse. 
There are no adjustments to the plate transport motor control circuit.

Speed is set by an input clock rate between 9khz and 16khz, which accommodates the necessary range of
plate speeds.  When the Motor Enable bit is set to 1, the input clock signal is compared with a motor
encoder signal.  The input clock signal causes a counter to count up, the encoder rate signal causes the same
counter to count down.  The residual count is converted to an analog voltage via a Digital to Analog
Converter to drive the motor.  When the motor(encoder) rate matches the desired input clock rate, zero
servo error and speed stability is attained.  Plate reversal is performed by changing the polarity of the servo
signal when the motor reverse signal is activated.

Interface to the Data Control Board

The interface between the DCB and the DACQ is by a 37-conductor cable.  The signals include a bi-
directional 8-bit data bus, status signals from the DACQ, and control signals from the DCB. 

The DACQ is a slave in all data transfers.  There are two types of data transfer:  DACQ register R/W and
DCB image memory write during data acquisition.  During data acquisition the DACQ signals the DCB
when a data word is available (DATAVAIL) and then the DCB reads the data a  byte at a time over the
interconnect, writing it to the image memory with the autoincrement address counter setting the address. 
The signal (SCAN) must be true for data transfer to occur, which  is automatic.  Also the status signal
ISFILM must be true in order  for the DACQ to  assert DATAVAIL.

DACQ register access includes the DACQ CSR and the Cal/LUT autoincrement memory SCAN  must be
false for this to occur.
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4.5.3 PMT PREAMPLIFIER

The preamplifier is the interface between the PMT receiving the stimulated light from the collection
chamber and the log processing circuits in the Data Acquisition PCA.  The preamplifier serves as a
current to voltage converter between these two assemblies.

The preamplifier is a single integrated amplifier with the input power and common return provided
from the Data Acquisition PCA.  The input power is filtered at the amplifier and reverse bias diodes
are provided to protect the circuit against improper connections of the input power.  High voltage
from a PMT supply is divided in 10 equal differential voltages and used to bias the cathode, grid, and 8
dynodes of the PMT. 
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