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The PaxScan 2530HE is a radiographic high speed fluoroscopic imaging sub-system
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Abstract

Notice

Updates

Trademarks

®
The PaxScan 2530HE Operating Instructions (P/N 90701-000) covers safety, setup, operation,
and maintenance of the PaxScan 2530C digital x-ray imager. The imager is a component sub-
system intended for integration by a qualified systems integrator.
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How To Reach Us

Technical In order to provide you with the most comprehensive technical support, (hardware or
Support software), please complete the problem report in Chapter 10 of this manual and email to:
PAXSAN.RMA@varian.com before contacting your Varian representative.

To speak with our technical support personnel call:
o Call (800) 432-4422 dial 8.

For Warranty and Returns please refer to:

¢ http://www.varian.com/us/xray/services_support.html
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General Safety Information

PLEASE READ THIS ENTIRE MANUAL BEFORE USING.
PRIOR TO USING PLEASE READ AND UNDERSTAND THE WARNING,
PRECAUTIONS AND ADVERSE EFFECTS RELATING TO THIS DEVICE.

Safety Warnings, Precautions and Contraindications

The 2530HE is not intended to be used as a primary
& Warning: barrier to X-rays. The user is responsible for insuring the
safety of the operator and bystanders.

& Warnina: The metal enclosure of the 42530HE must be connected
@ arning. to earth ground.

@ Note: There are no contraindication situations.

© Varian Medical Systems | X-Ray Products
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Explanation of Symbols
Caution / Warning /

On (power: connection
to the mains)

Important: Describes
action or conditions
that could result in
equipment damage,
data loss, or personal

injury

Protective Earth
Ground

Alternating Current

Off (power:
disconnection from the
mains)

Direct Current

Indicates step-by-step
description of the

Useful / Important

N#j | Handle With Care ; . . :
respective function information
follows
Authorized
Representative in the s Consult Instructions
EE European Manufacturer 1 for Use
Community/European
Union
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Chapter Summary

Introduction

Getting Started
Paxscan Software
Modes of Operation

Calibration Procedures

n Image Acquisition

n Trouble Shooting

II¢8 Problem Report

IRl Appendix
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Chapter 1

Introduction

The PaxScan® 2530HE is a high-resolution, radiographic, high speed fluoroscopic digital X-ray
imaging device commonly referred to as a flat panel detector (FPD). The detector together with real-
time image processing software (Virtual Command Processor) incorporates the latest high speed
electronics technology, used in the Varian real-time imagers, to meet the imaging requirements for
new generation medical, dental, and industrial application. The imaging system has three main
components: The amorphous silicon FPD, Virtual Command Processor software, and universal single-
output power supply.

Shipment Contents

Flat Panel Detector Assembly
PaxScan Receptor Install CD
(Files specific to the detector in shipment)
PaxScan Software CD
Virtual CP/ViVA System Software L.07 (or higher)
Receptor Power Interface Cable — part number 26021 (different lengths available)
2530HE Operating Instructions

Optional Parts

External Power Supply — XP Power (OEM)
Cable, Main 110V Hospital Grade

Cable, Main European

Gigabit Ethernet Cable

Intel Pro 1000GT NIC Card

Immediately upon receipt, inspect the shipment and its contents against the Delivery Note enclosed with the
shipment for evidence of damage or missing components. Save all shipping containers in case a return is
warranted. If there is any discrepancy, please call the PaxScan Service Center at (800) 432-4422 or

(801) 972-5000.

9 © Varian Medical Systems | X-Ray Products
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Intended Use

The intended use for the PaxScan 2530HE is for high energy and/or high dose applications where the
standard electronics package may fail due to the radiation exposure. This is intended to be either a
stationary or portable panel with a market focus on the NDT and security markets. The panel should
be field deployable for both the NDT and security markets. The panel should have enough resolution
and contrast for detection of low contrast features such as cracks, porosity, and corrosions as well as
being able to resolve 25 AWG copper wire. The field design should not limit the panel from being
used in fixed applications such as conveyor or cone beam CT applications.

© Varian Medical Systems | X-Ray Products
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Chapter 2

Getting Started
System Overview

In medical application, the function of the 2530HE FPD is to absorb the x-rays that pass through the target
object, and to convert those X-rays into a digital image. X-rays are absorbed by the Receptor and converted
to raw digital data. The raw data is normalized for offset and gain variations pixel-by-pixel in the Virtual
Command Processor (VCP) software application packaged provided with the FPD. The VCP performs all
the interface functions with the FPD; such as, communication and respective calibration. The VCP also
interpolates the value of any pixels identified as defective. A multi-output power supply provides all the
power required for the FPD.

Figure 1-0 shows the configuration of the Receptor in the context of the overall imaging system.

Figure 1-0 Imager Configuration

Gigabit Ethernet

PaxScan ” Virtual Command

2530HE / Processor Software
Receptor - -

External Sync.
v X-ray Control

Imager Control
y .

Image Data ==

X-rays In

Customer System

The Receptor operation is controlled using software commands via UART which use an Ethernet’s link as
physical layer. The set of possible Receptor control operations is supplied to systems integrators in a C++
library of callable functions, in the form of a Win32 DLL. The control of the Receptor is platform-
independent

11 © Varian Medical Systems | X-Ray Products
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Connecting the Cables

Connect the cables as described below in Table 1-0 and shown in Figure 1-0. »

Table 1-0 Cable Connection Details

Step | Action / Description

The Flat Panel Receptor includes a cable that terminates into two separate connectors: (a)
Receptor Synch Connector to Generator Interface; and (b) the Power Supply Connector.
Also included is an Ethernet connection cable. The connections are described below.

1. | Receptor Synch Connection to Generator Interface

This connector is intended to provide the user with a means to synchronize the end-user system-level
application with the imager. This connector provides two opto-isolated signals connections , one
configured for output and one for input. The output signal named “Expose OK” indicates when the
receptor is ready for the generator to produce X-rays and the input named “User Sync” allows the
user to trigger the panel readout. See Appendix A, diagram 1.0 for “Expose OK” and “User Sync”
signal schematic.

2. Power Supply - (optional)

This connection provides power to the receptor. Connect the power supply connector to receptor then
plug into the main AC supply.

3. Gigabit Ethernet Connection

Connect the Ethernet connector to a gigabit capable interface in the user’s host computer. The eBus
Universal driver may be used in conjunction with any Ethernet adapter. Alternatively to use the High
Performance driver, please note that the interface must use the Intel PRO/1000MT or Intel
PRO/1000GT Ethernet adapter and Varian supplied driver. An optional Intel PRO/1000GT adaptor
PCI-board (PN 23872) is also available from Varian

@ Note: The X-Ray Generator Interface is user supplied equipment.

. The Receptor should be mounted onto user supplied equipment
Warning: using the holes provided in the integral flange.

© Varian Medical Systems | X-Ray Products 12
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Figure 2-0 Cable Connection

External power supply
and cable

(optional)

. 2530HE
- Flat Panel Panel

Flat Panel Cable

connection

Ethernet Cable Connection
To User System
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Figure 2-1 LED Status Indicators

7 o i i I

The Ethernet port is a GigE port for connection to the workstation. LEDI is an indicator that power is applied.

If user sync is applied, this LED will blink at the user sync frame rate.

LED?2 flashes at the receptor acquisition frame rate. If internal sync is selected, then the LED will flash at the
internal sync frame rate. If user sync is selected, then the LED will flash at the user sync frame rate (should
match LED1 rate).

Accessory or optional equipment connected to the analog and digital
interfaces must be certified to the respective IEC standards (i.e., [IEC
60950-1 for data processing equipment and IEC 60601-1 for medical
equipment). Furthermore, all configurations shall comply with the system

& Caution: standard IEC 60601-1-1. Anyone connecting additional or optional
equipment to the signal inputs or signal outputs as part of a configuration
for medical equipment is therefore responsible for compliance with the
equipment standard IEC 60601-1. If in doubt, consult our technical
support personnel.

& Warning: The receptor is not sealed against dripping moisture.

Depending upon the type of scintillator used, opening the receptor

Precautions should be taken to not open the receptor module.
& Warning
module may expose the user to potentially toxic materials.

© Varian Medical Systems | X-Ray Products
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X-Ray Shielding

The receptor has internal shielding for the electronics that will protect the electronics for x-ray energies up to
225kV. For applications where the x-ray energy is above 225kV, the user is responsible for additional
appropriate external shielding such that all receptor areas except the active imaging area are shielded. The
active imaging area is donated by the silk screen square on the front cover.

Figure 3-0 Active Imaging Area

Active Imaging Area

& Operating the receptor using x-ray energies above 225kV
Warning:  without additional external shielding will damage the internal
electronics.

& Warnina- The receptor’s active imaging area has a lifetime x-ray radiation
arning. exposure limit of approximately 1MRad.

15 © Varian Medical Systems | X-Ray Products
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Chapter 3

Paxscan System Software

There are two CDs supplied with this product. The Software CD allows installation of the Virtual CP that
provides the Application Program Interface (API) to the receptor, allowing control and image transfer
functionality; see the Virtual CP Interface document for more information. The Software CD also includes
ViVA™ software which is the viewing application used to perform detector calibration, detector set-up, image
acquisition, and image corrections in a Windows PC environment. NOTE: ViVA™ is intended to be used for
development, testing, and maintenance purposes only. ViVA™ includes file translators for saving image files
in .viv, .raw, .jpg, .bmp file formats and is Windows® 7 compatible. A Software Developer Kit (SDK)
including sample code is located in the default install directory:

c:\ProgramFiles\Varian\PaxscanL07\DeveloperFiles

The Receptor software CD is specific to the panel providing calibration and configuration files. Installation of
the Software and Receptor files is briefly discussed in the following sections. Refer to the ViVA Online help
for assistance operating ViVA™ and for complete details on software installation refer to VCP Install Guide
documentation included in the software CD.

Software Installation

The Setup.exe in the root directory of the PaxScan CD provides an automated software installation process.
Setup.exe automatically launches the LO7 installer when the CD is inserted into a CD drives unless the Auto-
Run CD option is turned off. »

( = Run @\

=== Typethe name of a program, folder, document, or Internet
resource, and Windows will open it for you.

Open:  [AEENRT v
@ Note: ’

| ok %J] Cancel | | Browse.. |

- /

For manual installation use the run command and follow through
appropriately.

© Varian Medical Systems | X-Ray Products

16



PaxScan ° 2530HE
Operating Instructions

Step Action / Results

1. Launch of the L07 installer will display the below screen shots prompting start of software
installation — follow through appropriately.

(5 VirtualCP L07 Engineering Build 54 Setup I [N X ] #. Microsoft Visual C+ » 2010 xB6 Redistributable Maintenance Lo
Choose Install Location —
Choose the folder in which to install VirtualCP LO7 Engineering Buid 54. 6’ Repair Is Complete
Setup will install VirtualCP LO7 Engineering Build 54 in the . Toinstallin a

54 following foider.
different folder, cick Browse and select another folder. Chck Instal to start the installaton. Jiosoft Vil C44 2010 x86 Redatbutabie has been

(> o]
Visual Studio ==

#. Microsoft Visual C++ 2010 x86 Redistributable Maintenance

Microsoft Visual C++ 2010 x86 Redistributable Maintenance

Destination Folder You can repair your installation or remove it from this computer. o
You can check for more recent versions of this package on
: \Program Files\Varian PaxscanL07] Browst| the Maomoft Vieual Studd website.

Space required: 63.9M8

Please, select one of the following options:
Space avallable: 24.9G8

© Repair Microsoft Visual C++ 2010 x86 Redistributable to its original state.

[Ih] 1 Remove Mcrosoft Visual C++ 2010 x86 Redistributable from this computer.

‘QF'-.
Yes, d about my to Microsoft Ce
For more information, read the Data Collection Polcy.
(G VirtualCP LO7 Engineering Buikd 54 Setup o | @] 2 . Microsoft Visual C++ 2010 x86 Redistributable Maintenance lecouloiesjilibiSess)
Installing — Microsoft Visual C++ 2010 x86 Redistributable Maintenance
Please wait whie VirtualCP LO7 Engineering Build 54 is being instalied. (,j You can repair your installation or remove it from this computer. OO

Execute: C:\Program Files\Varian\Paxscanl07\setup\varedist_x86.exe
- T

Please, select one of the following options:

Show details r’ Microsoft Visual C++ 2010 x86 Redi i =) =

© Repair Microsoft Visual C++ 2010 x86 Redistributable to its original state.

Microsoft Visual C++ 2010 x86 Redistributable Maintenance R | Red:
You can repair your installation or remove it from this computer. w Haosoft a0 e Flutatie fom e e

Please, select one of the following options:

(@) Repair Microsoft Visual C++ 2010 x86 Redistributable to its original state.
] Yes, send information about my setup to Microsoft Ce

Remove Mirosoft Visual C++ 2010 x36 Redistributable from this computer,

For more information, read the Data Collection Policy.

Coepg ) o )

[7] Yes, send inf about my setup to ft C

For more information, read the Data Collection Polcy.

(next> ] [ conce ]

17 © Varian Medical Systems | X-Ray Products
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Step Action / Results

2. The software installer will prompt as to whether you want to update the calibration files —
IMAGERS directory. click “No” unless you have previously used LO1, L0O2 or L0O3 with the
calibration files. Refer to the VCP Install Guide documentation included in the software CD for
complete details regarding software installation.

(7 VirtualCP L07 Engineering Build 54 Setup Q=guear X
Installing -
Please wait while VirtualCP LO7 Engineering Buld 54 is being installed, (‘7

Execute: MsiExec.exe /q i "C:\Program Files\Varian\Paxscanl07\setup PaxscanPleoraSuppor!
- -
Show detais

3. Ifyou see a Windows security dialog such as the one below, click “Install”.

(7 VirtualCP LO7 Engineering Build 54 Setup e o

Do you want to update IMAGERs directory for LO7?

This is recommended if your calibration files are L03 vintage or earlier. It is not
necessary otherwise. You can also run LO7Updater.exe from the command line
later if you are not sure,

NoQ_]

[+ Windows Security

Would you like to install this device software?

Name: Pleora Technologies Inc PRO/1000 Grabber...
| Publisher: Pleora Technologies Inc

9

Always trust software from “Pleora Technologies [ Install Q‘

Inc”.

&' You should only install driver software from publishers you trust. How can | decide which

device software is safe to ingtall?

© Varian Medical Systems | X-Ray Products 18
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Action / Results

Step

4,
Select the Intel Pro/1000 MT Desktop Adapter from the list of adapter options and select the High
performance IP Device Driver from the dropdown. If an adapter not supported by the High Performance

driver is in use, select the eBus Universal driver from the dropdown.
Select “Do Nothing” from the dropdown for the other adapter listed as shown in the below screenshots.

Finally — click “Install”.

& Important: Fleora det.ect,s what Ethernet adapters are present and by default selects the
Do Nothing’ for all.

&P eBUS Driver Installation Tool
File Help
Acson

Current Driver
Lrstall Mgh Per formance 1P De... | w

Marnsfacturer Drrver
Marufacturer Driver

Network Adapter MAC  Description
00-15-21-8700-f4 Inted(R) PRO/ 3000 GT Desktop Adapter
80-ee- 73060452 Realtek PCle GBE Famdy Controler

Sinstal | [ Cose )
&P ©BUS Driver Installation Tool o p———
File  Help
Network Adepter MAC Oescrpton Current Oriver Acton
00-1>-218700-f4 Intei(R) PRO/ 1000 GT Desktop Adapter Marnfacturer Oriver Install Moh Per formance 1P De. -
80ee 73060452 Realtek PCle GBE Famdy Controler MarwAactrer Oriver Do Nothwyy -
% vm-l Cose
&P eBUS Driver Installation Tool (B
File Help
Network Adapter MAC  Description Current Driver Acton
00-15-21870a-f4 Inteid(R) PRO/ 1000 GT Desktop Adapter Marnsfacturer Orrver Do MNothng -
Manufacturer Driver Do Nothng

80-ee 73060452 Realtek PCle GBE Famdy Controler

19 © Varian Medical Systems | X-Ray Products
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Step Action / Results

5. When installation is complete reboot the computer if it does not do so automatically.

(7 VirtualCP LO7 Engineering Build 54 Setup —

Installing —
Please wait while VirtuaiCP LO7 Engineering Bulld 54 is being installed. (47

Create shortout: C:'\ProgramData WMicrosoft\Windows \Start Menu Programs \Varkan Paxscanl0
- -
Show detais

{47 VirtualCP LO7 Engineering Build 54 Setup

You must REBOOT before using new software.

A WORD ABOUT DRIVERS = Previous versions of L07 as well as any previous
versions of the Pleora High Performance drivers must be removed before attempting to
install LO7. Assure removal of previous LO7 versions by running appropriate
uninstaller from the control panel. In addition, if LO5 or L06 installs exist with an
earlier version Pleora driver, this must be removed by running the uninstall of
‘PaxscanPleoraSupport’ from the control panel. If L04 was installed previously, then
the Pleora driver must be removed manually by running the Pleora driver tool or
downloading and installing the manufacturer’s driver.

If the LO7 installer is run without removing any prior driver version, it will run to
completion with apparent success, but VCP (Virtual Control Panel) will not open a

@ Note: receptor link; it will generate a driver version error as shown by the below screen shot.
In this case, run the LO7 uninstaller; the L0O7 uninstaller will remove the driver
including any older versions. Then re-install L07.

ViVA Message Box -- Error

Q ~Derver Verson Emor—

Maxe Irfo I
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Receptor Files Installation

Follow through the install screens to complete the PaxScan Receptor installation. You must restart your computer
for installation to take effect. P

(97 Paxscan 2530HE (SN:000800-000) Receptor Setup boren WSS} (7 Paxscan 2530HE (SN:000800-000) Receptor Setup et SRS
.
Choose Install Location
Welcome to the Paxscan 2530HE . ’ . -
(SN:000800-0000) Receptor Setup YI}R. VAIM\I 000500-0000) Receptor, T Scan 2530rE
zar

Setup will install Paxscan 2530HE (SN:000S00-0000) Receptor in the
Following Folder. To install in a different folder, click Browse and select another foler

This wizard wil guide you Svough the instalaton of Paxscan
Chick Install to start the installation

2530HE (SN:000S00-0000) Receptor

It & recommended that you cdose all other appications
before startng Setup. This will make it possbie to update
relevant system fies without having to reboot your
computer.

Chck Next to contnue.

Space requred: 43.6M8
Space avalable: 24.7G8

Cancel < Back Instal L} Cancel

Next ){.\‘\.

(47 Paxscan 2530HE (SN:000S00-000) Receptor Setup =Ll =

Completing the Paxscan 2530HE
(SN:000S00-0000) Receptor Setup
Wizard

Paxscan 2530HE (SN.000S00-0000) Receptor has
been installed on your computer

Cick Firugh to dose ths wazard
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Chapter 4

Modes of Operation

The PaxScan 2530HE modes of operation are defined in Table 2.0. In general, there is a tradeoff between
varying gain and signal capacitance. Any combination can go into a mode of operation to match the sensitivity
of the imager is optimized to match the X-ray dose used in each mode.

The purpose of each mode is to configure the detector to achieve optimal performance during specific imaging
procedures. Modes are defined by a combination of factors, such as pixel binning, frame rates, analog gain,
field-of-view, and continuous versus single acquisition. Each mode requires a unique set of calibration files.
Refer to the ViVA Online help documentation for complete details.

The system can only be in one mode at any given moment.
@ Note: Not every mode will be available with every system. The OEM should

work with PaxScan technical support for configuration of the mode(s)
which best suit the customer’s intended application.

Table 2-0 PaxScan 2530HE Operational Mode

Ach.(I)i:ﬁ/i on Pixel Gain/ Image Frame Active Max Frame Readout
ql'ype Binning Capacitor Area Size Frame Size Rate (Hz) Times

Fluoroscopy 1x1 0.5pF VG FF|::<|:| 21177§2X 2156 x 1772 9 107msec
Fluoroscopy 1x1 2.0pF VG1 FIT:IIL 21177§2X 2156 x 1772 9 107msec
Fluoroscopy 2x2 0.5pF VGO5 FFlz:L 1088 x 896 | 1078 x 886 33 28.6msec
Fluoroscopy 2x2 40pF VGO FFlz:L 1088 x 896 | 1078 x 886 33 28.6msec
0.5pF Full 35.7 msec

Dynamic Gain 2x2 2.0pF VG Fiolq | 1088896 | 1078 x 886 25
Fluoroscopy 1x1 2.0pF VG PF"’i‘gl'g' 114;)52" 1400 x 1772 15 64 msec

There are a wide range of gains and feedback capacitor selections that
Note: : o ) )
can be tailored to fit your application. Please contact Varian for details.
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Default Mode

Mode 0 is the default, although this can be configured to meet the customer’s specific application requirements.
The default mode will be invoked automatically upon system power-up when a link is opened or receipt of a
reset state command. ViVA will normally remember the last mode used and select it for future launches.

Operation States

The operational states of the imager can be categorized as follows:
o Offset calibration: (always OEM-initiated)
¢ Gain calibration: (always OEM-initiated)
o Extended Gain calibration: (always OEM-initiated)

e Continuous acquisition: (fluoroscopy-type)
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Calibration Procedures

Offset Calibration

Prior to acquiring images, an offset calibration must be performed for each mode you intend to use. Offset
calibration compensates for fixed pattern pixel intensity variations in the image, associated with the dark current
and electronic offsets. The Offset reference image is an average of a series of frames acquired without X-ray
illumination and referred to as dark fields. »

o Offset calibration should not be performed during X-ray.
e The X-ray-to-digital conversion factor does not change as a result of calibration.

e An offset calibration should be performed as often as necessary for acceptable images in the

application the receptor is being used in. The offset varies as a function of panel temperature
and frame rate.

o A different offset reference image is necessary for each operating mode, therefore it is
important to update the offset data for each of the operating modes.

Step Action / Results

ol

==
To perform offset calibration, click the ViV’4 icon LW—L launches the application.
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Step Action / Results

2. Select the Link to Virtual CP (VCP) option under Acquisition from the menu bar or the Link /
Mode drop down box. The main purpose of the VCP is to establish connection to the PaxScan
imaging system to control the acquisition of digital images captured.

Note: After applying power to the receptor, please wait 6 seconds for the FPGA to initialize before
opening the link.

3. Then, select desired Mode from the Link / Mode drop down box: The 2530HE supports a number
of Fluoroscopy modes of operation as defined in Table 2.0 and shown in below screenshot.

| Fe b Vew Aeoyn doqesien Vewe Toh ey

nm e J One o w|@]»|nu|n| ole|

T
Vel

2 It is recommended that a delay of at least 20 seconds be allowed after
4‘ Note: " X-Fay exposure, before ‘commencing with offset calil?ration. Since
" there is some inherent lag in the detector, this delay avoids
introduction of a latent image into the offset reference image.
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Step Action / Results

4. Click Offset Calibration button or select from the menu bar under Acquisition.

5. Anaccumulating Dark Frames window appears followed by an offset calibration acquisition
completion. Offset calibration is required for each additional receptor, respectively.

ViVA- Offset Calibration Progress

Acquisition complete; analyze/store in progress...

ENENENNENNNNENEEEEEE
Cancel I

ViVA- Offset Calibration Progress

Accumulate 128 dark frames.

© Varian Medical Systems | X-Ray Products
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Extended Gain Calibration

The extended gain calibration is required for dynamic gain modes only. If it has not been done then an offset
calibration cannot be completed. This is an initial calibration and does not need to be performed on a regular
basis. It requires 4 different x-ray levels which should be predetermined by acquiring uncorrected images and
observing how the gain bit varies with x-ray level. The gain bit is set when a raw image has values which are
16384 or greater.

Step Action / Results

1. When ready, select Extended Gain Calibration from the Acquisition menu.
Level 0: No x-ray; offset only.

trtendes Gan Cooranon [ i

Gan Fuano

Cument Valve |7 867

Cabbraton Stattcs - Ofget
OVN_GAN FRC_LO_GAN
Medien [212 [ex0r

Sigma [$2716) K7 as
Zero P Cowt 0 R

Dete/Tene [RIL-2011 1618

r:.).u' dars beld — Xy vowce mantbe OFF

ACParhon Senngy

r o Omgmt RECUSED
# of oyches |

"oy
C Yoey2 RECUSED

# ot voarmes :'
" Yoey) PECUSED

Corcel l
J
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Step Action / Results

2. Level I: X-ray set where no pixels are switched to low gain. (A few defective pixels may be
switched) As in a regular gain calibration the objective is a level which satisfies this condition and

is as high as practical. When ready, click Acquire.

Cimrert Vodoo ]';7“’7‘

Calbroton Sienincs - Moy Level |

OVN_GAN FRC_LO_GAN
bbb i e -
Mo dan f‘“" pan
Sgma: [PAEN fs.‘cc
o0 Pax Comre ,'° Ib

Oete/Tme REIRI0N1613

ACGwee M_GARN St Sold — Xamy ndensty should De st 50 ot o
povels Wiy of H_GARN Ths level may be shipped ¢ goan m80 i

\aread, cartssted
ACQuAnon Semnge
¢ Ofget DONE
# of cyches |
& Yooy
G Moy REQUSED
# ot varvas [0
C Xoy) REQUSED
Acqure J J Cancel |

3. Level 2: X-ray set where all pixels are switched to low gain. (A few defective pixels may not be
switched). The objective is to keep the x-ray level as low as possible while satisfying this
condition. When ready, click Acquire.

Gaun Rabo

Cument Value: |7 667

Cahbraton Statstcs « Xray Level 2
OYN_GAIN FRC_LO_GAN

[l 859 ISS”

Sigma [ao 919 |sr 406

Zovo P Court. [0 [o

Dote/Time [2:»M~zo13 1519

re LO_GAIN flat fold — Xray imtensay should bo set so hat ol
poosds switch %o LO_GAIN

Acquison Semings

# ot cycles |!
# ofromes: |8
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Step Action / Results

4. Level 3: X-ray set where all pixels are switched to low gain and the x-ray level is higher than in the
previous case. (A few defective pixels may not be switched). The objective is to keep the x-ray
level as high as possible while not entering a region where pixels may be responding non-linearly.

When ready, click Acquire.

Gaun Ravo

Cohbrotion Stassncs - Xeoy Level 3

Curment Value: |7 667

OYN_GAIN FRC_LO_GAN
Medan xnss Isoae
Sigma: [80192 [s239
Zaro P Count. [0 [o

Dote/Tune I?'.‘-M'NU 1618

Poeeds Must reman

Acquison Semngs
-
# ot coycles || = r"::
2
# ofomes |8 (L
@ Xeyd
Acqueo I I

o LO_GAIN flot Sold — Xray intensty should be “2x level 2 bt
UNEAR

RECURED

5. When all required levels have been acquired, click the *

calibration’ button to complete the

calibration. Note that the x-ray level 1 is used to calculate the gain ratio and is not required if the

gain ratio is not to be updated.

Goin Ravo
Cument Velue |7 667

Cohbroton Statsscs - Ofset

DYN_GAN FRC_LO_GAN
Modon [mz [4901
Sigme [nznu [suu
Zero P Count fd |r0

Dote/Time [z:-u-:on 30

r(qmo dark Seld — Xray sowce must be OFF

Acquistion Semngs
P - ]' @ Ofget
C Moyl
C ey2
# cttames [8 s
« Yoyl

Acquee I

REQUWRED
RECURED

Cancel I
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Gain Calibration

To compensate for non-uniformities in the Receptor, a gain reference image (flat field) is used by the
Corrections module as required to correct all images. The flat field image must be captured by the Virtual
Command Processor (VCP) prior to acquiring images. The process of capturing the flat field image is known as
Gain Calibration.

Gain calibration is based upon the linear response of the Receptor to dose. Normalization is achieved by
applying the flat field image acquired during the Gain calibration to all images corrected by the VCP.
Normalization will fail with pixels that are responding to dose in a non-linear manner. Pixels responding to
dose in a non-linear manner are usually caused by the saturation of the Receptor, or a low signal-to-noise ratio.

enough to be higher than the background noise created by the X-ray
source and readout electronics of the Receptor, but lower than the
saturation point of the imager.

It is critical to acquire the flat field image within a range that is large
@ Note:

Flat field images acquired near or exceeding the saturation point will cause normalization failures with all
images acquired until a Gain calibration with the correct dose is performed. We recommend that flat field
images be acquired with a median count of 8,000 — 16,000. This range will ensure that Gain calibration will
meet both the upper and lower dose requirements under all modes of operation. Dose requirements are
determined by the settings of the generator X-ray source.

To reduce the effects of noise, the average of each pixel in the flat field image is calculated by accumulating a

number of frames into an internal memory buffer, then dividing the sum of each pixel by the number of frames
acquired.

. Using larger numbers of calibration frames to capture the flat field
Note: . . ) I
image will result in more accurate calibration.
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The number of calibration frames used during Gain and Offset calibrations can be adjusted under the Mode
Settings pull down menu. We recommend accumulating a minimum of 32 frames.

The general procedure for Gain calibration for all modes is as follows in Table 3-0 and described below.
Detailed instructions on performing gain calibrations are covered in the ViVA Online help documentation.

Table 3-0 Gain Calibration: All Modes

Step Action Results
To ensure proper warm up, the PaxScan 2530HE Receptor
1. Warm Up must be operational for a least two (2) hours prior to Gain

calibration. Operational means that the receptor is powered
up and the link is open. The receptor runs at a decreased
power level until the link is opened.

2. Radiation A uniform flat field with no object in the path of the X-Ray
beam. The radiation should ideally be at a level and
technique representative of the typical radiation dose for
the Receptor during typical procedures, keeping in mind
general consideration outlined above.

Note: The exact level of the radiation during calibration
will not influence the calibration as long as the signal level
is not saturated.

3. Offset Calibration Software automatically performs a new Offset calibration
referred to as dark field acquisition.

Note: X-Rays must not be used for this part of the
calibration.

4, Repeat The above procedure must be repeated for each of the
stored imaging modes.
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Fluoroscopic Mode Gain Calibration
Take the following steps to complete fluoroscopic gain calibration. »

Step Action / Results

1. Ensure the desired receptor and imaging mode appears in the Link Mode drop down box.
2. Select Gain Calibration from the menu bar under Acquisition

3. Remove all objects from beam, initiate X-ray exposure, then press “Continue”.

B} Varian Image Viewing and Acquisition (VIVA64)
File Edit View Analysis | Acquisition | Video Tools Help _
Mode: [1x1 0.5pF VG1 System Settings... F1
Mode Settings... F2
Offset Calibration F3
Gain Calibration F4
Extended Gain Cal.mk@

Acquire Image F5
Reset State F6
Retrieve Image F7

Remove all objects from beam, initiate X-ray exposure, then
press “Continue"

Transmit Image

Open Link
Close Link F10
Check Link

Select Receptor #0 F11
Reset Link

RadAutoSave
Hardware Handshaking
Acquire Image Setup...

Calibration Statistics

Gain Median I‘Z‘79

Gain Sigma Il 7093214113281

Gain Scaling
Offset Median

Date/Time Collected
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Step Action / Results

4. The imager will now begin acquiring Flat Field images.

5. With Flat Field accumulation complete, terminate X-ray beam, wait 20 seconds, and press
“continue”.

System ready for dark field accumulation. Dark field mulation in progres {

count 15 / frame limit 32

ANEREREREER
Calibration Statistics

in Medi |1 17
Gain Median 2179 Gain Median 65525

Calibration Statistics

Gain Sigma [1709:32141113281 Goin Sigme RO —

i |0.000
Gain Scaling Gain Scaling 0.000

i | 1 pose
Offset Median 3103 Offset Median 3094
Date/Time Collected |°"JAN“9" o Date/Time Collected 26-NOV-2013, 09:37

Continue I Cancel |
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Step Action / Results

6. Dark field accumulation begins with progress status shown in the display window.

Flat field accumulation in progress..
count 17 / frame limit: 32

Calibration Statistics

Gain Median 12179

Gain Sigma IW
Gain Scaling [uuoo—
Offset Median I3103—
Date/Time Collected IW

e

7. Fluoroscopic gain calibration completes with display of the gain calibration statistics. Gain
median count should be around 12000 +/- 4000 as shown in below screenshot.

Gain Calibration is Done.

Calibration Statistics

Gain Median [85525

Gain Sigma [W
Gain Scaling [0000—
Oftset Median I3094

Date/Time Collected [m

| Close |
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* If the median value is higher than 16,000, the dose used needs to be
decreased and the gain calibration repeated.

@ Important: Points of note about fluoroscopic Gain calibration:

* If the median valued is lower than 8,000, the dose needs to be increased
and the gain calibration repeated

* Gain calibration should be performed at regular intervals, typically once
every three (3) months, or whenever the central beam of the X-ray source
has been moved relative to the Receptor.

* Replacement of the X-ray tube will require a new gain calibration to be
performed.

* We recommend accumulating a minimum of 32 frames for gain calibration
for optimal image quality. However, the actual number of calibration frames
used must be determined solely by the system integrator depending upon
their specific performance requirements.

. For additional assistance operating ViVA™, use the ViVA Online
Note: )
help documentation.

&

Note: Operator Control is user supplied equipment.

&
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ViVA Mode Settings

The calibration and system settings are verified as follows. To view these settings take the following steps. »

Step Action / Results

1. Make sure the link to the VCP is established and desired receptor is selected from the Link / Mode
drop down box.

2. Select Mode Settings from the menu bar under Acquisition to make adjustments to Calibration
settings. Frame Rate settings are changeable. If the User Sync is checked, the user must supply
an external trigger which determines the frame rate.

[ Acquisition | Video Tools Help ViVA - Mode Settings [}
| System Settings... F1 CurentMode [1x1 2pF VG ~]
Mod, Settings... F2 Information Acquisition/Display
. . Acquisition Type Fluoro/Continuous r
Offset Calibration F3
) o Frame Size mﬂ— ) ter F ' -
Gain Calibration F4 (horizontal x vertical) y
_ _ Binning Mode 1x1
Extended Gain Calibration (horizontal x vertical) a
- ‘ Analog Gain 2.000
Acquire Image F5
Reset State F6 '} [ UserSync
Retrieve Image F7 | | Frame Rete 9,000 fps -
Transmit Image F8 ‘ MaxAllowed Frame Rate  |9.000 fps
Open Link Fo | | LowNoise/FastScan Low Noise (DCOS on)
[
Close Link F10 ‘ Calibration Setup Gain Settings
N r r
Check Link |
- . Number of Calibration Frames |32
Select Receptor #0 F11 ‘ 4
. Minimum Delay 1
Reset Link F12 [ (20- 3,600 seconds)
[ Post Exposure Delay 1
RadAutoSave | (1-360 seconds)
Offset Calibration Shift 100
Hardware Handshaking ‘ senSeEn
| J J Cancel I
Acquire Image Setup... |
T
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Step Action / Results

37

3.

System settings are verified as follows. Select system settings from the menu bar under Acquisition
which will bring up a dialog box. On the left side of the dialog box, unchangeable information

about the system is displayed. On the right side are /mage Correction settings. These check boxes allow
the user to select which image correction algorithms are applied.

Video Tools Help
System Senmgs...h F1
Mode Settings... F2
Offset Calibration F3
Gain Calibration F4
Extended Gain Calibratior
Acquire Image F5
Reset State F6
Retrieve Image F7
nsm Je F
yen Link 9 VIVA - System Settings
Close Link F10
Check Link [ Paxscan 2530HE VCP Recegtor | 2530HE
Select Receptor #( F11 Systeen |rdommation Image Connchons
e —
Reset Link F12 Recepior Sae | 1536 x 1920 ™ Offset Comections
RadAutoSave Video Deglay |NONE INSTALLED ™ Gon Comections
Hardware Handshaking
-65 ™ Pocel Defect
Acquire Image Setup... Pol Vo Range: [0 65535 e
Stamp Conbigration lI:‘lSF’lA‘f TEST PATTERN ™ 1 Poed Conection
ok | mey | [ Coree | ‘
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Chapter 6

Image Acquisition
Once Offset and Gain Calibration is performed, you are ready to acquire images.

Fluoroscopy Mode

The fluoroscopy mode is commonly used for its ability to provide serial acquisitions. »

Step Action / Results

1. Select desired mode from the Link Mode drop down box.

2. Make sure hardware handshaking is unchecked.

R Varian Image Viewing and Acquisi [ Acquisition | Video Tools Help
File Edit View Analysis Acquisition Video Tools Help System Scttings... F
Mode: |1x1 2pF VG1 Acquire Image Mode Settings... -
Offset Calibration F3
Gain Calibration F4
Extended Gain Calibration
Acquire Image F5
| Reset State F6
Retrieve Image F7
'f Transmit Image F8
' Open Link F9
Close Link F10
: Check Link
! Select Receptor #0 F11
! Reset Link F12
' RadAutoSave
Hardware Handshaking
T Acquire Image Setup...
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Step Action / Results

3. Select the Acquire Image button or the green radio button on right invokes imager to begin
acquiring images.

MO

L<L» [=la:

4. Upon first acquisition the following two windows will appear — the first one provides buffer allocation
information and the other an area for user comments. Select the ok and cancel button, respectively to
continue.

A s R S

Image Name: |Video4.seq
Comments:
‘ »
Technique info
Nurnber of Frame Buffers: |10 Tube voltage: |kVp e | Py
SID: Icm Filtration: I
Dose: Ilemin

™ Do not display this dialog box for future image retrievals
[Use "View | Reset User Message" to reset this option)
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Step Action / Results

5. Following the acquisition the below window will appear providing active image capture data.

Capture rate is 33.00

Number of captured frames is 160

Number of sampled frames is 160

Number of hooked frames is 160

Hook Overrun is 0; Estimated frames missed is 0

[~ DON'T SHOW THIS MESSAGE AGAIN
Reset—View>Message Options...

6. Acquired image can be saved in the seg/avi file format by selecting File / Save As.

B Varian Image Viewing and Acquisition (ViVA64) o=@ 87

File Edit View Analysis Acquisition Video Tools Help

Link: | No Acquisition Link *
I

[v|e|=

<> |=u]

‘N.P\‘N.

Win.  Lev.

36419 | 36902
o

S
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Chapter 7

Safety

Electro-Magnetic Interference

This equipment generates, uses and can radiate radio frequency (RF) energy and, if not installed and used
in accordance with the instructions, may cause harmful interference to other devices in the vicinity. In any
and all circumstances; however, there is no guarantee that interference will not occur in a particular
installation. If this equipment does cause harmful interference to other devices, which can be determined
by turning the equipment off and on, the user is encouraged to try to correct the interference by one or more
of the measures listed in the Troubleshooting section.

Electrical Shock Protection

o External Power Supply Specification - (optional):
—type: XP Power model AHMS85PS15, ratings: Input Voltage 100 — 240V, Input Frequency 50-60Hz,
Input Current 1.5 A, DC Output 15V
e Panel electrical rating if the power supply is not provided with the unit:
— Continuous power rating is: 17 Watts
— Input voltage is: 13VDC —32VDC

Environment Conditions

Storage/Shipping Temperature: -15° C to +50° C ambient
Storage/Shipping Humidity: 10 to 95% RH non-condensing
Operating Temperature (measured at center back cover): 10 to 40° C

Operating Humidity (non-condensing): 10 to 95% RH

Rigorous environmental testing is conducted on an engineering basis using a sample imager

Altitude Limits

The Paxscan Digital Imager Receptor is rated to operate at an altitude < 3000m.
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Regulatory

e The PaxScan® 2530HE is an associated equipment x-ray medical equipment with respect
to electrical shock, fire and mechanical hazards only in accordance with:

UL 60601-1 Medical Electrical Equipment, Part 1: General Requirements for
Safety 1% ed.

IEC 60601-1 Medical Electrical Equipment Part 1: General Requirements for
Safety 2" ed.

IEC 60601-1 Medical Electrical Equipment Part 1: General Requirements for
Basic Safety and Essential Performance 3™ ed.

ANSI/AAMI ES60601-1

CSA-C22.2 No 60601-1 Medical Electrical Equipment, Part 1 General
Requirements for Basic Safety and Essential Performance 3™ ed.

EN/IEC 60601-1-2 Medical Electrical Equipment Part 1-2: General Requirements
for Basic Safety and Essential Performance Collateral Standard: Electromagnetic
Compatibility 3rd ed.

e Compliant with UL/CSA 60950-1 2™ Edition.
e PaxScan® 2530HE does not contain any applied parts.

e CE Mark - Varian Medical Systems’ imaging products are designed and manufactured to
meet the Low Voltage Directive 2006/95/EC and MDD 93/42/EEC.

e MDD Class Ila

e A Declaration of Conformity has been filed for this product and available upon request by
contacting Varian Medical Systems - X-Ray Products.

© Varian Medical Systems | X-Ray Products
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Chapter 8

Maintenance

Cleaning

The flat panel receptor and connected cables are likely to be soiled during use. The specific material most
likely to become soiled is the X-ray grade carbon fiber input window and aluminum housing.

Cleaning and disinfecting of the input window should be performed as needed.

Wiping the surfaces with a soft cloth dampened with soap and water will generally clean the surfaces.

Repairs

. Nouser serviceable parts. If repairs are necessary, please see How To
Note:
Reach Us.

The least replaceable units (LRU) are:
* Receptor Assembly
* Main Power Cable

Proper Disposal

The 2530HE receptor should be returned to Varian Medical Systems for disposal. We request that you obtain an
RMA number using the same procedure for warranty/returns of products.

Contact: PAXSCAN.RMA@VARIAN.COM

upon the type of scintillator used, opening the receptor module may expose

Precautions should be taken to not open the receptor module. Depending
& Warning:
the user to potentially toxic materials.
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Chapter 9

Troubleshooting
Problem Solution
Imager fails to respond 1. Check cables.
Loss of communication 1. Power cycle the imager by disconnecting the power
between imager and software supply and reconnecting.
2. Restart ViVA and reset the link.
Imager causes Electro- 1. Reorient or relocate the receiving device.
Magnetic Interference 2. Increase the separation between the equipment.
3. Connect the other device(s) into an outlet on a
different circuit.
4. Consult the manufacturer or field service
technician for help.
Poor Image Quality. 1. Confirm that image corrections are all selected in
the Systems Settings dialog box in ViVA .
2. Re-acquire gain and offset images.
3. Assure that the exposures are appropriate for gain
calibration images (not saturated).
4. review diagnostic data and note any voltage settings that
do not fall into the ranges specified in table B-1.
Software hangs up. Restart ViVA and reset the link.

Acquired image is completely | Increase the exposure and acquire a new image. If the

dark. image is still dark, verify that all cables are properly
connected. Turn the power “OFF” and “ON”. Acquire a
new image.

Out of virtual memory. Close some of the windows that are currently open.

Residual x-ray image from Charge on the sensor pixels from a super saturated exposure

previous exposure shows in may cause a residual image. It can be erased by taking

current image. another image or multiple images without X-rays until the

residual image is gone.

ViVA error message 1. Please complete PaxScan 2530HE Problem Report.

2. Email the error log file generated to:
paxscan.rma@varian.com. This log file is
normally found at C:\users\{username}\AppData\Local\
crashdumps\viva.log
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PaxScan 2530HE Problem Report Customer Information

Date: Your Name Company/Unit Name:

Email: Phone Number: Fax Number:

Product Information.

PaxScan Part Number: Imager Serial Number: Software Revision #:

Operation | was trying to perform (be as specific as possible:

What happened (use additional sheets as necessary):

E-mail: PAXSCAN.RMA@varian.com
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Chapter 11

Appendix A

Synchronization Interface

The synchronization interface to the imager consists of one opto-isolated input signal and one opto-isolated
output signal. Connection to these two signals can be made via the 8 pin LEMO connector on the imager or via
9 pin D-Sub connector on Varian Receptor Interface Cable.

The User_Sync input is used to trigger imager readout if the imager is in User Sync mode (see chapter 5, Mode
Settings). In order to activate this input the customer system needs to provide a current of at least SmA
(Vin_min = 4V) to the imagers opto-coupler input . Maximum forward photodiode current is 25mA

(Vin_max = 15V, Vfis typically 1.2V). The receptor can be configured from the factory to either respond to
User Sync pulse width independently or can respond to user sync input pulse duration(User Sync Blanking).
The imager will respond with the following when User Sync Blanking is enabled for that particular mode:

User_Sync pulse duration

pulse duration < 200usec User Sync signal is ignored
Imager is readout and Valid Image bit is set
2ms < pulse duration < 4ms to 1 in Diagnostic Data. VCP ignores the
image data.

Imager is readout .and Valid Image bit is set

Pulse duration > 4ms to 0 and the frame is handled normally.

“User Sync Video Blanking” is enabled/disabled through a register in the receptor configuration file. In both
cases, the panel readout is triggered on the falling edge of the user sync pulse. In normal mode the minimum
user sync pulse width is 200 useconds.

The output from the imager is the Expose OK, signal which can be used to trigger the generator.

Expose OK is active low (optocoupler on) when the panel is not being readout. In pulsed x-ray systems, the x-ray
pulse should be delivered when Expose OK is active low. The duration of Expose OK is (frame time- readout
time). The readout time varies according to the mode. If the exposure pulse exceeds the Expose OK window,
artifacts can result.

The maximum sink current for Expose OK is 50mA. Maximum Vceo is 80 V. Maximum collector power
dissipation is 150mW.
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Figure A.1 Schematic for “User_Sync” and “Expose_OK” Signal

Customer System Receptor
D-SuB LEMO
3 8 — M
510 - -+
User Sync 2 To Imager Logic
4 7 | = L
LTV 356T
1 6 —
Expose_OK ;1;, # From Imager Logic
5 5 | > S
LTV 356T
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Figure A.2 2530HE Timing Diagram

User Sync or
Internal Sync

Expose OK
See Table 2-0
for readout —
times
User Sync
Timing
Note: If user sync
blanking is

enabled, then the

amount of time

User Sync is
User SynC high, determines
how the blanking

behaves
4.1msecs 4.1msecs
- — - —
Panel Readout Panel Readout
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The first 40 pixels of each image contains data that pertains to the image and the receptor. It is possible to
monitor certain internal voltages, internal temperatures, firmware version, and frame count. The frame counter

is a free running counter that increments with every frame start.

Figure B.1 Diagnostic Data for 2530HE

Pixel Column | Register Name 16 bit data Formula Note
0 Start Sequence
1 Start Sequence
2 Start Sequence
3 Start Sequence
4 Start Sequence
5 Start Sequence
6 Start Sequence
7 Start Sequence
8 Protocol Mode
9 Panel Type 1313DX=40
1515DX=41
2520DX=42
2530HE=43
10 Firmware Bit
revision and 15~8=Revision
build Bit7~0=Build
Pixel Column | Register Name 16 bit data Formula Note
11 Frame Info Not Used
12 Frame Count 16 bit frame Continuous
counter counter
13 Board Serial
Number LSW
Pixel Column | Register Name 16 bit data Formula Note
14 Board Serial
Number Middle
Word
15 Board Serial
Number MSW
16 Panel Temp U48
Sensor 1
17 Panel Temp U49
Sensor 2
18 Panel Temp Us50
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Sensor 3
19 Panel Temp USl1

Sensor 4
20 Panel Temp

Sensor 5
21 Panel Temp

Sensor 6
22 Panel Temp

Sensor 7
23 Panel Temp

Sensor 8
24 Voltage 1 1800-1900 V=0.0006105*(ADC) | 1.2VD
25 Voltage 2 1650-1750 V=0.0010175*(ADC) | 1.8VD

Pixel Column | Register Name 16 bit data Formula Note

26 Voltage 3 2100-2200 V=0.001468*(ADC) |3.3VD
27 Voltage 4 2700-2800 V=0.001468*(ADC) | M4VA
28 Voltage 5 1600-1700 V=0.007329*(ADC) | M12VA
29 Voltage 6 2100-2200 V=0.003656*(ADC) | 7.8VRAW
30 Voltage 7 1650-1800 V=0. 009768*(ADC) | 17VA
31 Voltage 8 0 0 GND
32 Voltage 9 1900-2100 V=0.002135*(ADC) | 4.5VRAW
33 Voltage 10 1600-1700 V=0.003068*(ADC) | 5VA
34 Voltage 11 1650-1850 V=0.004923*(ADC) | AVGL
35 Voltage 12 1200-1500 V=0.009768*(ADC) | AVGH
36 Voltage 13 950-1050 V=0.00458*(ADC) ABIAS
37 Voltage 14 Not Used Not Used Not Used
38 Voltage 15 Not Used Not Used Not Used
39 Voltage 16 Not Used Not Used Not Used
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Appendix C

External Power

The table below shows the power requirements for two different input voltages. The range of input voltage is

12VDC to 32VDC.

Supply Voltage Power On Surge | Current Power
24VDC 3.5A 650mA 15.6 Watts
15VDC 4.2A 1080mA 16.2 Watts
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