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Legal Notice

CE..
UK

Cn 8532

UK | RP
UB11 1FW, UK

Agfa HealthCare UK Limited, 6-9 The Square, Stockley Park, Uxbridge, Middlesex

d Agfa NV, Septestraat 27, 2640 Mortsel - Belgium
For more information on Agfa products, please visit medimg.agfa.com.

Agfa and the Agfa rhombus are trademarks of Agfa-Gevaert N.V., Belgium or its affiliates. NX and
DX-D 300 are trademarks of Agfa NV, Belgium or one of its affiliates. All other trademarks are held
by their respective owners and are used in an editorial fashion with no intention of infringement.

Agfa NV makes no warranties or representation, expressed or implied, with respect to the accura-
cy, completeness or usefulness of the information contained in this document and specifically dis-
claims warranties of suitability for any particular purpose. Products and services may not be avail-
able for your local area. Please contact your local sales representative for availability information.
Agfa NV diligently strives to provide as accurate information as possible, but shall not be respon-
sible for any typographical error. Agfa NV shall under no circumstances be liable for any damage
arising from the use or inability to use any information, apparatus, method or process disclosed in
this document. Agfa NV reserves the right to make changes to this document without prior notice.
The original version of this document is in English.

Copyright 2023 Agfa NV
All rights reserved.
Published by Agfa NV
2640 Mortsel - Belgium.

No part of this document may be reproduced, copied, adapted or transmitted in any form or by any
means without the written permission of Agfa NV

Introduction to this Manual

* Scope on page 6
* About the safety notices in this document on page 7
* Disclaimer on page 8
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Scope

This User Manual describes the features of the DX-D 300 System, an integrated Digital Radiography
X-Ray System to be used as medical diagnostic aid in General Radiography and emergency depart-
ments. It explains how the different components of the DX-D 300 System work together.
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About the safety notices in this document

The following samples show how warnings, cautions, instructions and notes appear in this docu-
ment. The text explains their intended use.

DANGER: A danger safety notice indicates a hazardous situation of direct, immediate dan-
ger for a potential serious injury to a user, service engineer, patient or any other person.

Warning: A warning safety notice indicates a hazardous situation which can lead to a po-
tential serious injury to a user, service engineer, patient or any other person.

Caution: A caution safety notice indicates a hazardous situation which can lead to a poten-
tial minor injury to a user, service engineer, patient or any other person.

An instruction is a direction which, if it is not followed, can cause damage to the equipment
described in this manual or any other equipment or goods and can cause environmental pol-
lution.

A prohibition is a direction which, if it is not followed, can cause damage to the equipment
described in this manual or any other equipment or goods and can cause environmental pol-
lution.

Note Notes provide advice and highlight unusual points. A note is not intended as an in-
struction.

© 0 OoppkP
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Disclaimer

Agfa assumes no liability for use of this document if any unauthorized changes to the content or
format have been made.

Every care has been taken to ensure the accuracy of the information in this document. However,
Agfa assumes no responsibility or liability for errors, inaccuracies or omissions that may appear

in this document. To improve reliability, function or design Agfa reserves the right to change the
product without further notice. This manual is provided without warranty of any kind, implied or
expressed, including, but not limited to, the implied warranties of merchantability and fitness for a
particular purpose.

Note In the United States, Federal law restricts this device on order of a physician for pre-
scription use only.

Introduction

* Intended Use on page 9

* Intended User on page 10

* Configuration on page 11

* Operation Controls on page 12

* System Documentation on page 24

* Options and Accessories on page 26

* Product Complaints on page 27

* Compliance on page 28

* Connectivity on page 31

* Labels on page 32

* Messages on page 34

* Installation on page 35

* C(leaning and Disinfecting on page 36
» Patient data security on page 40

* Maintenance on page 42

* Environmental protection on page 43
» Safety Directions on page 44
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Intended Use

The DX-D 300 system is an integrated X-ray imaging system used in hospitals, clinics and medical
practices by physicists, radiographers and radiologists to make, process and view static X-ray radi-
ographic images of the skeleton (including skull, spinal column and extremities), chest, abdomen
and other body parts on adult, pediatric or neonatal patients.

Applications can be performed with the patient in the sitting, standing or lying position.

This device is not intended for mammography applications.
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Intended User

This manual has been written for trained users of Agfa products and trained diagnostic X-Ray clin-
ical personnel who have received proper training.

Users are those persons who actually handle the equipment and those who have authority over the
equipment.

Before attempting to work with this equipment, the user must read, understand, note and strictly
observe all warnings, cautions and safety markings on the equipment.

0172G EN 20231027 1035
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Configuration

DX-D 300 is a DR X-ray system (Direct Radiography X-ray system) that can be combined with com-
ponents from a CR X-ray system.

The complete DX-D 300 consists of the following components:

* Vertical column with U-arm

* X-Ray tube with automatic collimator with DAP (dose area product meter)
* Integrated 4343R DR Detector or DR Detector Bucky

* Portable DR Detector

* Mobile table

* X-Ray generator

* NXworkstation

The DR Detector bucky has two variants. Depending on the configuration, the use of the DR Detec-
tor bucky is restricted to

* DR Detectors with a size equivalent to 14x17 inch (43x35 cm) and 43x35 CR Cassettes
* DR Detectors with a size equivalent to 17x17 inch (43x43 cm)

The DX-D 300 configuration with integrated DR Detector automatically detects the grid status. The
DX-D 300 configuration with DR Detector Bucky does not detect the grid status.

DX-D 300 can be used in combination with:
* CRdigitizer

DX-D 300 supports the Full Leg Full Spine application using the integrated 4343R DR Detector or a
portable DR Detector in the DR Detector bucky.

px-D 300 | [
6

NX workstation

X-Ray Generator Control
Mobile table

DR Detector

U-arm

Vertical column

X-Ray tube

NouplwN-=

Figure 1: DX-D 300 configuration with integrated DR Detector
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uswWwNh =

1 2 3

NX application and software console
X-Ray generator control box

DR Detector handle control buttons
Collimator control panel

U-arm control panel

Figure 2: DX-D 300 operation controls

MUSICA Acquisition Workstation (NX) on page 13
Software Console on the NX Workstation on page 14
DR Detector Switch on page 15

X-Ray generator control in the operator room on page 16
U-arm control panel on page 17

Control panel of the collimator on page 18

DR Detector handle control buttons on page 19
U-arm remote control on page 20

Portable DR detector on page 21

Emergency stop button on page 22

Emergency shutdown power switch on page 23

DX-D 300
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MUSICA Acquisition Workstation (NX)

The MUSICA Acquisition workstation is used to define patient information, select exposures and
process images.

Doe John (3/7/1975)

Figure 3: MUSICA Acquisition workstation software

The operation of the workstation application is described in the MUSICA Acquisition Workstation
User Manual, document 4420.

The software is further referred to as "NX" and the PC on which it runs the "NX workstation".

0172G EN 20231027 1035
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The Software Console is used to control X-Ray generator settings and X-Ray system position.

Doe John (3/7/1975)
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Figure 4: X-Ray generator controls

Figure 5: X-Ray system automatic positioning
controls
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DR Detector Switch
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The DR Detector Switch is available in the title bar of the MUSICA Acquisition Workstation. The
DR Detector Switch shows which DR detector is active and shows its status. The DR Detector
Switch can be used to activate another DR detector.

Figure 6: DR Detector Switch

Doe John (3/7/1975)

Figure 7: Title bar with DR Detector Switch

Battery sta- _ (empty)
tus icon ¥ b
Meaning Full Medium Low Empty Wired DR Detector
Wireless DR detector
is off or disconnected
Connection status O (empty)
icon (wifi/wired) Ill D IJD 1
Meaning Good Low Bad Wired DR DR detector is off or
detector disconnected
DR Detector (empty)
status icon J J x
(blinking)
Meaning DR detec- DR detector DR detector is off | DR detector is in-
tor is ready is initializing or disconnect- active (no thumb-
for exposure for exposure ed or in error nail selected)
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X-Ray generator control in the operator room

The X-Ray generator control box contains buttons to switch on and off the X-Ray generator and a
handswitch to make exposures.

~4M

0:

"":n-.,.vn-frr"‘”{”
T LE

¥ 1
v -
£
A
£

Figure 8: the X-Ray generator control box

Following warning is printed on the X-ray generator control box in English:

Warning: This x-ray unit may be dangerous to patient and operator unless safe exposure
factors, operating instructions and maintenance schedules are observed.
e,

e

10

This label is on the X-ray generator control box. If the system has just been stopped, wait at least 10
seconds before starting it again.
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U-arm control panel
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On the U-arm.the control panel with touch screen console and control buttons to control X-Ray gen-
erator settings and U-arm position.

Arm Angle

Figure 9: U-arm control panel
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Control panel of the collimator
The control panel of the automatic collimator:

——

Figure 10: the control panel of the automatic collimator

The display shows the dimensions of the collimated area and of the source image distance (SID) in
centimeters or in inches. Values in centimeter have no decimal point. Values in inches have one
digit after the decimal point.

0172G EN 20231027 1035
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DR Detector handle control buttons

The DR Detector handle control buttons to control the U-arm position

Figure 11: DR Detector handle control buttons
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U-arm remote control

The remote control to control U-arm position

A e
<l -
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Figure 12: U-arm remote control
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Portable DR detector

When performing an exposure, keep in mind the following detector orientation aids:

Table 1: Orientation aids

@ Tube side icon, indicating the side that faces the X-ray tube
] Patient orientation marker, filled rectangle printed at the corner
of the detector, for consistent orientation relative to the patient

For an overview of the operation controls of the DR detector, refer to the user manual of the DR de-
tector.

The DR detector may come in contact with the patient.

Note DR detectors that operate wireless contain an RF transmitter. For detailed information,
refer to the DR detector user manual.

0172G EN 20231027 1035
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Emergency stop button

*)

Figure 13: Emergency stop button

If a system malfunction causes an emergency situation involving the patient, operating personnel
or any system component, activate the emergency stop. All motor driven system movements will

be stopped.

For detailed information about the emergency button/switch, refer to the DX-D 300 U-arm User
Manual (document 0174).
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Emergency shutdown power switch

Use the emergency shutdown power switch, if a dangerous situation cannot be eliminated by press-
ing the emergency stop button.

Warning: Use the emergency shutdown power switch in case of danger to patients, oper-
ators, third parties, or one of the units. The entire system will be shut down and the power
supply will be disconnected.

The emergency shutdown power switch for the room is typically located on the wall and easy to ac-
cess, often close to the power off switch of the X-ray system. It is installed and labeled by customer.

C Warning: It must be ensured that the emergency switches are always freely accessible.

0172G EN 20231027 1035
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System Documentation

The user documentation consists of:

* DX-D 300 User Documentation CD (digital media).

e NX User Documentation CD (digital media).

* User documentation for the supported DR Detectors
» Digitizer User Documentation CD (digital media).

* DX-D 300 Owner’s Manual (paper binder).

* Getting Started material.

The documentation shall be kept with the system for easy reference.

The most extensive configuration is described within this manual, including the maximum number
of options and accessories. Not every function, option or accessory described may have been pur-
chased or licensed on a particular piece of equipment.

Technical documentation is available in the product service documentation which is available
from your local support organization.

The most recent version of this document is available on http://www.agfahealthcare.com/global/en/
library/index.jsp

* The DX-D 300 User Documentation on page 25
* The Getting Started material on page 25

0172G EN 20231027 1035
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The DX-D 300 User Documentation

* DX-D 300 User Manual (this document), document 0172.

¢ DX-D 300 U-arm User Manual, document 0174.

* DX-D Full Leg Full Spine User Manual, document 0179.

* DX-D DR Detector Calibration Key User Manual, document 0134.

The Getting Started material

* Getting Started with NX, document 4417.
* Getting started with DX-D 300, document 0170.
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Options and Accessories

* DX-D Full Leg Full Spine Stand (for the DX-D Full Leg Full Spine application)
* CRFLFS Cassette Holder (for the CR Full Leg Full Spine application)

For options and accessories information, refer to the DX-D 300 U-arm User Manual, document 0174.

* Anti-scatter grids on page 26

Anti-scatter grids

Anti-scatter grids are used to reduce scattered radiation and improve image quality. Grids are
available as an option.

Refer to the Agfa website for specifications on the anti-scatter grids that have been found compati-
ble with the system and the DR Detectors.

http://www.agfahealthcare.com/global/en/library/overview.jsp?1D=54332498
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Product Complaints

Any health care professional (for example a customer or a user) who has any complaints or has ex-
perienced any dissatisfaction with the quality, durability, reliability, safety, effectiveness, or perfor-
mance of this product must notify Agfa.

For a patient/user/third party in the European Union and in countries with identical regulatory
regimes (Regulation 2017/745/EU on Medical Devices); if, during the use of this device or as a re-
sult of its use, a serious incident has occurred, please report it to the manufacturer and/or its autho-
rised representative and to your national authority.

Contact address:

Agfa Service Support - local support addresses and phone numbers are listed on www.agfa.com
Agfa - Septestraat 27, 2640 Mortsel, Belgium

Agfa - Fax +32 3 444 7094
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Compliance

* General on page 29

* Safety on page 29

* Electromagnetic Compatibility on page 29
* X-Ray Safety on page 29

* (lassification on page 30
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General
* The product has been designed in accordance with Regulation (EU) 2017/745 on medical devices
(MDR)
Safety
+ IEC60601-1

Electromagnetic Compatibility
+ IEC 60601-1-2

X-Ray Safety
+ IEC60601-1-3
+ IEC 60601-2-54
+ IEC60601-2-7
For USA

The system conforms to DHHS radiation Standards of 21CFR subchapter | as of the date of manu-
facture.
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Type of protection against electric
shock

Class 1 Equipment

Degree of protection against electric
shock

Type B Applied Part

)

Degree of protection against ingress of
liquids

IPXO0 as defined in IEC60529. Ordinary equipment (en-
closed equipment without protection against ingress of
liquids).

Methods of disinfection recommended
by the manufacturer

Disinfectable equipment (or elements)

Degree of safety of application in the
presence of flammable anesthetic mix-
ture with air or with oxygen or with ni-
trous oxide

Equipment for use in environments where no flamma-
ble gases or vapors are present

Mode of operation

Suitable for continuous operation

Labelling

* CE label: Regulation 2017/745 (for European Union),
EN 60601-1
* CUL label: CSA 22.2 No 601.1 (Canada)

Remarks for HF-emission and immunity

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 cir-
cumstance; however, there is no guarantee that inter-
ference will not occur in a particular installation.
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Connectivity

The NX workstation is connected to the X-ray system to exchange X-ray exposure parameters.

The NX workstation requires a 100 Mbit ethernet network to exchange information with a number
of other devices.

The NX workstation communicates with other devices in the hospital network using one of the fol-
lowing protocols:

« DICOM
 IHE

The NX workstation can be connected to a RIS system (input scheduling), a PACS system (output im-
age/data management) and to a hardcopy device (output image).

Note The data connections between the components of the system are separate from the
hospital network and should not be disconnected or modified.

* X-ray Exposure Parameters on page 31

X-ray Exposure Parameters
The X-Ray Exposure Parameters and DAP value can be configured to be

* displayed in the NX Image Detail pane,

* printed in the film text box,

¢ transmitted to the Archive,

* transmitted to the RIS via MPPS (Modality Performed Procedure Step).

The NX Image Detail pane displays the X-Ray Exposure Parameters and DAP value for the individ-
ual sub-exposures.

Only the cumulative DAP value is transmitted to the Archive.

& Caution: Incomplete exposure parameters (kV, mAs) are transmitted to Archive for multi-
ple sub-exposures on one cassette. Only the exposure parameters for one sub-exposure are
transmitted. Don't use multiple sub-exposures when the exposure parameters are interpret-
ed by the Archive.
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Labels
Lable Meaning

This mark shows compliance of the equip-
ment with Regulation 2017/745 (for European
Union).

ﬂ Type B applied part
Serial number

SN

Manufacturer

Date of manufacture

Dangerous voltage

Ionizing radiation

B R

The INMETRO label is positioned close to the
Seguranca type label.

<
- -
o Compulsério 1NwmMeTRO

* Type label on page 32

Type label
Mark Meaning
0l 25 oo s C €0 The type label is located near to the top of the verti-
o Do s cal column.

T The type label information for each combination of
= MES X-ray tube and X-ray generator is available in the
technical data.

(Sample of subtype 8207/050)
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Mark

Meaning

N Agfa NV
Septestraat 27, 2640 Mortsel, Belgium

This product complies with the DHHS
i of 21 CFR J
as of the date of manufacture

Made in Belgium

@] Month - YYYY

The 21 CFR Subchapter | label is positioned close to
the type label.
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Messages

Messages are displayed on the NX workstation monitor, on the touch screen console in the operator
room or on the control panel.

Special messages are displayed in a dialog box in the middle of the screen or in a fixed part of the
screen. This message will tell that either a problem has occurred or that a requested action cannot
be performed.

The user must read these messages carefully. They will provide information on what to do from
then on. This will be either performing an action to resolve the problem or to contact the Agfa ser-
vice organization.

Details on the contents of messages can be found in the service documentation which is available
to Agfa service personnel.

* Messages on the software console on page 34

Messages on the software console

Error codes indicate the potential cause of a system failure. Error codes are shown on the software
console. Correct the cause of the error and press the “CONT.” button until its indication disappears.

All these error codes will enable the operator to indirectly convey the possible source of error to
service personnel. This may prevent the need for a service call or enable service personnel to antic-
ipate corrective actions prior to arriving on site.

Inuge Ol (0,°20)

I Al

(G Comia il il Dot (i i Ghdvalor

==

Figure 14: Example of error code
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Installation

The NX Workstation complies with the IEC 60950 and IEC 62368-1 standards for Information Tech-
nology. This means that, although it is absolutely safe, patients may not come into direct contact
with the equipment. Therefore, the workstation must be placed outside a radius of 1.5 m (IEC/EN
60601-1) or 1.83 m (ANSI/AAMI ES60601-1) around the patient (according to the local valid regula-

tion).
The other components of the DX-D 300 are suitable for use within the patient environment.

* Labeling the DR detectors on page 35

Labeling the DR detectors
C Caution: Selecting the wrong DR detector can cause the need to retake the image.

On a configuration with multiple wireless DR detectors of the same type, it is required to apply la-
beling to the DR detector containing a unique nickname for each DR detector. The nicknames must
be configured on the MUSICA Acquisition Workstation. The DR detector switch shows which DR
detector is active and shows its status, by means of the nickname of the DR detector.
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Cleaning and Disinfecting

All appropriate policies and procedures should be followed to avoid contamination of the staff, pa-

tients and equipment. All existing universal precautions should be extended to avoid potential con-
taminations and to avoid patients coming into (close) contact with the device. The user is responsi-

ble for selecting a disinfection procedure.

* C(leaning on page 37

* Disinfecting on page 38

* Approved disinfectants on page 39
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Cleaning
To clean the exterior of the equipment:
1. Stop the system.

Caution: Wet cleaning of the equipment while it is connected to the electric circuit in-
cludes the risk of electric shock and of short circuit.

2. Wipe the exterior of the device with a clean, soft, damp cloth. Use a mild soap or detergent if re-
quired. Do not use any corrosive, dissolving or abrasive cleaning or polishing agents. Make sure
no liquid gets in the device.

C Caution: Clean the equipment with only a little moisture.

Note Do not open the equipment for cleaning. No components inside the device require
cleaning by the user.

Using unsuitable cleaning agents or methods can damage the property when surface becomes
dull and brittle (e.g. alcohol-containing agents).

3. Start up the system.

0172G EN 20231027 1035



DX-D 300 | Introduction | 38

Disinfecting

Warning: To disinfect the device, use only disinfectants and disinfection methods that are
approved by Agfa and that correspond to the national regulation and guidelines as well as
explosion protection.

If you plan to use other disinfectants, approval of Agfa is needed before use, as most disinfectants
can damage the device. UV disinfection is also not allowed.

Perform the procedure following the instructions for use, the disposal instructions and the safety
instructions of the selected disinfectants and tools and of the hospital.

Items contaminated with blood or body fluids, which may contain blood-borne pathogens, should
be cleaned and then receive intermediate level disinfection with a product having an EPA-regis-
tered claim for activity against hepatitis B.
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Approved disinfectants

Refer to the Agfa website for specifications on the disinfectants that have been found compatible
with the cover material of the device and can be used on the outer surface of the device.

http://www.agfahealthcare.com/global/en/library/overview.jsp?1D=41651138
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Patient data security

The user must ensure that the patients’ legal requirements are met and that the security of the pa-
tient data is guarded.

The user must define who can access patient data in which situations.
The user must have a strategy available on what to do with patient data in case of a disaster.

* Requirements on the operating environment on page 40

Requirements on the operating environment

These operating environment requirements for information security and privacy (ISP), set in com-
pliance with point 17(4) and 18(8) of Annex I of the EU Medical Device Regulation 2017/745, must
be implemented and used in connection with the use of the Agfa medical device by the Customer
(User). These are minimum requirements and designed to protect against unauthorised access that
could hamper the device from functioning as intended.

Although Agfa has defined these ISP Operating Environment Requirements for implementation by
the Customer, Agfa makes no warranties, expressed or implied regarding those ISP Operating Envi-
ronment Requirements.

Agfa disclaims all liability if a security incident would occur despite the implementation of these
ISP Operating Environment Requirements by the Customer.

Agfa reserves the right to revise these ISP Operating Environment Requirements and to make
changes to them at any time. Possible revisions of the ISP Operating Environment Requirements
will only be available in an electronic form, on request, via our website, by using the user docu-
mentation request form http://www.agfahealthcare.com/global/en/library/index.jsp.

The information presented herein is sensitive and is company confidential. Without written au-
thority from Agfa, further distribution outside the company is not allowed.

* Perimeter firewalls shall be in place and appropriately configured in order to ensure that com-
munications between medical devices and external resources are either denied or restricted to
just the communications that are essential for the medical devices to properly function.

* Network Intrusion Detection/Prevention Systems (NIDS/NIPS) shall be in place at the perimeter
and appropriately configured, in order to provide early warning of an attack attempt or success-
ful compromise of a medical device as well as to attempt to prevent compromise of medical de-
vices.

* A Network Time Protocol Server shall be configured in the medical devices in order to synchro-
nize the time in the audit logs with the time on the NTP server.

* Medical devices shall be on an isolated network segment that restricts communication of the
medical devices to the systems that are required for the device to function.

* Internal firewalls shall be put in place to improve upon network segmentation and to further re-
strict communications of medical devices to the systems (internal and external) that they need
to interact with.

* Medical device configurations shall be backed up in a secure separate device.

* Security controls shall be put in place to ensure that physical access to medical devices is limited
only to authorized individuals and that physical theft of the device is prohibited.

* An incident response plan detailing responsibilities and how to react and recover from inci-
dents, shall be in place. Staff involved in the incident response plan shall be trained to respond
appropriately and effectively.

* A formal user provisioning and de-provisioning process shall be implemented to enable the ap-
propriate management of access rights to medical devices.

» Users shall be assigned unique accounts to medical devices.
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* User access rights to medical devices shall be reviewed for appropriateness and corrected as
needed, at regular intervals not exceeding once a year.
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Maintenance

Maintenance procedures are described in the DX-D 300 Owner’s Manual.
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Environmental protection

I
Figure 15: WEEE symbol

Figure 16: Battery symbol

WEEE end user notice

The directive on Waste Electrical and Electronic Equipment (WEEE) aims to prevent the generation
of electric and electronic waste and to promote the reuse, recycling and other forms of recovery. It
therefore requires the collection of WEEE, recovery and reuse or recycling.

Due to the implementation into national law, specific requirements can be different within the
European Member States. The WEEE symbol on the products, and/or accompanying documents
means that used electrical and electronic products should not be treated as, or mixed with gener-
al household waste. For more detailed information about take-back and recycling of this product
please contact your local service organization and/or dealer. The recycling of materials will help to
conserve natural resources.

Caution: By ensuring this product is disposed of correctly, you will help prevent potential
negative consequences for the environment and human health, which could otherwise be
caused by inappropriate waste handling of this product.

Battery notice

The battery symbol on the products, and/or accompanying documents means that the used batter-
ies should not be treated as, or mixed with general household waste. The battery symbol on batter-
ies or its packaging may be used in combination with a chemical symbol. In cases where a chem-
ical symbol is available it indicates the presence of respective chemical substances. If your equip-
ment or replaced spare parts contain batteries or accumulators please dispose of them separately
according to local regulations.

For battery replacements please contact your local sales organization.
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Safety Directions

A Warning: Only qualified and authorized personnel shall operate this system. In this context
‘qualified’ means those persons legally permitted to operate this equipment in the jurisdic-
tion in which the equipment is being used, and ‘authorized’ means those persons authorized
by the authority controlling the use of the equipment. Full use must be made of all radiation
protection features, devices, systems, procedures and accessories.

Warning: Improper changes, additions, maintenance or repair of the equipment or the soft-
ware can lead to personal injury, electrical shock and damage to the equipment. Safety is on-
ly guaranteed when changes, additions, maintenance or repairs are carried out by an Agfa
certified field service engineer. A non certified engineer performing a modification or ser-
vice intervention on a medical device, acts on his own responsibility and makes the warran-
ty void.

>

Warning: Do not connect the equipment with anything other than specified. Doing so may
result in fire or electric shock.

Warning: Do not connect additional extensions cords or multiple power socket outlets to
the system.

Warning: Safety is only guaranteed when an Agfa certified field service engineer has in-
stalled the product.

Warning: There is a risk of collision or crushing for patients, operating staff, unit and ob-
jects, caused by unit movements which could be released by inadmissible actuation of oper-
ating elements by patients.

Warning: Ionizing radiation can lead to radiation injuries if handled incorrectly. When ra-
diation is applied, the required protective measures must be complied with.

Warning: The operator must take precautions to protect himself against dangerous X-ray
exposure when using the DR detector in the X-ray beam path of an X-ray source.

Caution: The DR Detector or CR cassette are not intended to be used as a primary barrier to
X-rays. The user is responsible for ensuring the safety of the operator, bystanders, and the
subjects being radiographed.

Caution: Strictly observe all warnings, cautions, notes and safety markings within this doc-
ument and on the product.

Caution: All Agfa medical products must be used by trained and qualified personnel.

Caution: Avoid unnecessary dose by checking before exposure if the DR Detector Switch
displays the name of the DR Detector that is being used and if the status of the DR Detector is
ready for exposure.

Caution: System unavailability due to hardware or software failure. If the product is used
in critical clinical workflows, a backup system has to be foreseen.

Caution: Before moving the U-arm out of horizontal position, check that no objects are lying
on the bucky that can fall off.

Caution: Damaged grid. Reduced image quality. Please handle the grids with special care.

Caution: When inserting the anti-scatter grids, it is essential that the grid corresponds to
the intended source-image-distance (SID) to which the grid is focussed. Because of the fo-
cussing of the grids, the tube head unit must be centered onto the bucky.

Caution: Excessive ambient temperature may impact performance of DR Detectors and
cause permanent damage to the equipment. Refer to the related user manual for environ-

> bbb bbPB BPEPE PEPPP
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mental conditions for the DR detector. If ambient temperature and humidity is outside the
specified range, do not operate the system or use air conditioning. Frost due to low tempera-
tures can damage internal circuits. Warranty will be void if it is obvious that operating con-
ditions are not met.

C Caution: Power failure can cause an image being lost.

Connect the workstation and the digitizer to an uninterrupted power supply (UPS) or an in-
stitutional standby generator.

Operation

» Starting DX-D 300 on page 46

* Performing an exposure using the DR Detector on page 47
* Performing a Full Leg Full Spine examination on page 53
* Performing an exposure using a CR cassette on page 54

* Stopping the System on page 59
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Starting DX-D 300

@ Note Allow the DR Detector to warm up before the DX-D 300 is used for clinical purposes.
The warming-up time starts as soon as the DR Detector has been powered on and the NX
workstation is running. To check if a warming-up time is required, refer to the DR Detector
User Manual.

1. Switch on the X-Ray generator control in the operator room.

The X-Ray generator and the wired DR Detector are powered on.
2. Switch on the U-arm unit using the button on the U-arm control box in the examination room.

The U-arm unit and the touch screen console are powered on.
3. Start NX.

The NX application and the software console are available on the NX workstation.

For detailed information about starting up NX, refer to the NX User Manual, document 4420.
4. In a configuration with a wireless DR Detector, power on the DR Detector:

» attach a fully charged battery pack to the DR Detector.
* turn on the DR Detector.
* ifneeded, register the DR Detector to the NX workstation.

For detailed information about starting up the DR Detector, refer to the DR Detector User Manu-
al.
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Performing an exposure using the DR Detector

» Step 1: retrieve the patient info on page 48

» Step 2: Select the exposure on page 49

* Step 3: Prepare the exposure on page 50

* Step 4: Check the exposure settings on page 51
* Step 5: execute the exposure on page 52

* Step 6: perform a quality control on page 52
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Step 1: retrieve the patient info
At the MUSICA Acquisition Workstation:

1. When a new patient comes in, define the patient info for the exam.
2. Start the exam.

If the workstation is connected to a second monitor that is positioned outside the operator room,
make sure that the patient data is not exposed to unauthorized persons.
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Step 2: Select the exposure
In the operator room at the NX workstation:

Select the thumbnail for the exposure in the Image Overview pane of the Examination window.

U-arm with integrated DR Detector

Portable DR Detector in the DR bucky

Free exposure using a portable DR Detector

The selected DR Detector is activated. The DR Detector Switch shows which DR Detector is active
and shows its status.

The default X-Ray exposure parameters for the selected exposure are sent to the modality and dis-
played on the software console.

The default U-arm position for the selected exposure is sent to the modality and displayed on the
software console, for automatic positioning of the U-arm.
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Step 3: Prepare the exposure

1. In the examination room, position the U-arm:
Press and hold the MOVE button on the U-arm control panel or remote control.
The U-arm moves to the default position for the selected exposure.
2. When using a portable DR Detector, position the DR Detector for the exposure.
The DR Detector Switch shows which DR Detector is active and shows its status.
3. Position the patient:
a) Position the patient.
b) Check if the X-Ray system position is suitable for the exposure.

c) Make final adjustments to the position of the U-arm using the control buttons on the control
panel or remote control.

d) Switch on the light localizer on the collimator. Adapt collimation if required.
e) Apply radiation protective measures for the patient if needed.

& Warning: Monitor the patient position (hands, feet, fingers, etc.) with special care to avoid
injury to the patient caused by unit movements. Patient hands must be kept away from mo-
bile components of the unit. Intravenous tubing, catheters and other patient connected lines
should be routed away from moving equipment.

C Warning: Liquids ingressing the DR Detector may cause malfunction and contamination.

If there is a chance that the detector comes in contact with liquids (bodily fluids, disinfectants,...),
the DR Detector must be wrapped in a protective plastic bag while performing the examination.

& Caution: Use the smallest X-ray field collimation. Make sure that the area of interest will be
completely exposed and the X-ray field does not exceed the area of interest. The collimator
automatically limits the collimated area to the size of the detector, unless it is unlocked to
manual mode using the key on the back.
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Step 4: Check the exposure settings
Related information
DR Detector Switch on page 15

On the NX application:

1. Check if the DR Detector Switch displays the name of the DR Detector that's being used

2. If awrong DR Detector is displayed, select the right DR Detector by clicking the drop down ar-
row on the DR Detector Switch.

3. Check if the status of the DR Detector is ready for exposure.

On a DR Detector that has a status indicator:

Check if the status of the DR Detector is ready for exposure. If the status is not ready for exposure,
the DR Detector cannot be used for making an exposure.

In the operator room at the X-ray generator console:

1. Check if the exposure settings displayed on the console are suitable for the exposure.

2. If other exposure values are required than those defined in the NX exam, use the console to
overwrite the default defined exposure settings.
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Step 5: execute the exposure
In the operator room:
Press the exposure button to execute the exposure.

@ Make sure the generator is ready for exposure before you press the exposure button.
C Warning: The radiation indicator on the control console lights up during exposure release.

C Warning: Do not select another thumbnail until the preview image is visible in the active
thumbnail.

In the operator room at the NX workstation:

* The image is acquired from the DR detector and displayed in the thumbnail.

* The actual X-Ray exposure parameters are sent back from the generator to the NX workstation
and are shown in the Image Detail pane.

» If collimation is applied, the image is automatically cropped at the collimation borders.
Step 6: perform a quality control

At the MUSICA Acquisition Workstation:

1. Select the image on which quality control is to be performed.
2. Prepare the image for diagnosis by using e.g. L/R markers or annotations.

3. If the image is OK, send the image to a hardcopy printer and/or PACS (Picture Archiving and
Communication System).
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Performing a Full Leg Full Spine examination

Refer to the DR Full Leg Full Spine User Manual (document 0179).
The availability of DR Full Leg Full Spine depends on the configuration of the system.

Refer to the CR Full Leg Full Spine User Manual (document 4408, part of the NX User Documenta-
tion).
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Performing an exposure using a CR cassette

Note Using an ID Tablet to identify cassettes before the exposure will break the communica-
tion of X-ray parameters between the NX workstation and the X-ray generator console. It is
advised to identify cassettes after the exposure, as described in this workflow.

» Step 1: retrieve the patient info on page 48

» Step 2: select the exposure on page 56

» Step 3: Prepare the exposure on page 57

* Step 4: Check the exposure settings on page 57

» Step 5: Execute the exposure on page 58

» Step 6: repeat steps 2 to 5 for the next subexposures on page 58
» Step 7: digitize the image on page 58

* Step 8: perform a quality control on page 58
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Step 1: retrieve the patient info
At the MUSICA Acquisition Workstation:

1. When a new patient comes in, define the patient info for the exam.
2. Start the exam.

If the workstation is connected to a second monitor that is positioned outside the operator room,
make sure that the patient data is not exposed to unauthorized persons.

0172G EN 20231027 1035



DX-D 300 | Operation | 56

Step 2: select the exposure
In the operator room at the NX workstation:

1. Select the thumbnail for the exposure in the Image Overview pane of the Examination window.

Cassette in the DR bucky

CR
—

Free exposure using a cassette

@ Note For a bucky exposure, only cassette size 43x35 is supported.

The default X-Ray exposure parameters for the selected exposure are sent to the modality and
displayed on the software console.

The default U-arm position for the selected exposure is sent to the modality and displayed on the
software console, for automatic positioning of the U-arm.

2. Select the subexposure if more than one image is required for the same cassette.
If an image thumbnail is configured for multiple exposures on a single cassette, another set of
thumbnails is shown in the image detail pane. Now you have to select one of these thumbnails
to send the proper default X-Ray exposure parameters to the modality for each exposure.

Note When working in a PACS environment, the preferred workflow is to have only one im-
age per cassette. This is needed for optimal use of hanging protocols. However, in particular
cases (e.g. printing sites) it is supported to make more than one exposure per cassette.
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Step 3: Prepare the exposure

1. In the examination room, position the U-arm:
Press and hold the MOVE button on the U-arm control panel or remote control.
The U-arm moves to the default position for the selected exposure.

2. Position the patient:
a) Position the cassette.

Note For a free exposure, partial lead covering of the cassette may be required if mul-
tiple images are taken on one cassette.

b) Position the patient.
c) Check if the X-Ray system position is suitable for the exposure.

d) Make final adjustments to the position of the U-arm using the control buttons on the control
panel or remote control.

e) Set the correct distance between cassette and X-Ray tube.
f) Switch on the light localizer on the collimator. Adapt collimation if required.
g) Apply radiation protective measures for the patient if needed.

& Warning: Monitor the patient position (hands, feet, fingers, etc.) with special care to avoid
injury to the patient caused by unit movements. Patient hands must be kept away from mo-
bile components of the unit. Intravenous tubing, catheters and other patient connected lines
should be routed away from moving equipment.

& Caution: Use the smallest X-ray field collimation. Make sure that the area of interest will be
completely exposed and the X-ray field does not exceed the area of interest. The collimator
automatically limits the collimated area to the size of the detector, unless it is unlocked to
manual mode using the key on the back.

Step 4: Check the exposure settings

In the operator room at the software console, or in the examination room at the touch screen con-
sole:

1. Check if the exposure settings displayed on the console are suitable for the exposure.

2. If other exposure values are required than those defined in the NX exam, use the console to
overwrite the default defined exposure settings.
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Step 5: Execute the exposure
In the operator room:
Press the exposure button to execute the exposure.

C Warning: The radiation indicator on the control console lights up during exposure release.

In the operator room at the NX workstation:

* The actual X-Ray exposure parameters are sent back from the console to the NX workstation and
are shown in the Image Detail pane.

* The actual X-Ray exposure parameters and the Exposure Index (EI) value on the NX workstation
can be used to monitor the performance of the Automatic Exposure Control of the X-Ray system.

* A green OK mark appears on all thumbnails for which the exposures are made and for which
exposure settings are sent back to the NX workstation.

Step 6: repeat steps 2 to 5 for the next subexposures

Step 7: digitize the image

In the examination room:

Take the exposed cassette.

In the operator room:

1. Insert the cassette in the digitizer.
2. Click ID in the examination window of NX.

@ Note You can also use an ID Tablet to identify the cassette and digitize it using any digitiz-
er.

The image will appear in the image overview pane of the examination window.

Step 8: perform a quality control
In the operator room at the NX workstation:

1. Select the image on which quality control is to be performed.
2. Prepare the image for diagnosis by using e.g. L/R markers or annotations.

3. If the image is OK, send the image to a hardcopy printer and/or PACS (Picture Archiving and
Communication System).
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Stopping the System

To stop the system:
1. Stop the MUSICA Acquisition workstation.

The MUSICA Acquisition workstation can be stopped in two ways, either by logging out of Win-
dows or without logging out of Windows.

For detailed information, refer to the MUSICA Acquisition workstation User Manual, document
4420.

Note Stopping the MUSICA Acquisition workstation does not stop the DR detector. If the
power of the DR Detector remains on, no warming-up time will be needed after starting
the MUSICA Acquisition workstation.

2. Switch off the U-arm unit using the button on the U-arm control box in the examination room.
The green light goes out.

3. Press the Power OFF button on the X-ray generator control box to switch off the generator.
The green light goes out.

4. In a configuration with a wireless DR detector, power off the DR detector:

* turn off the DR detector.
* remove the battery pack.

@ Note If the DR detector is powered down, a warming-up may be required on the next start-
up.

C Warning: If the system has just been stopped, wait at least 10 seconds before starting it
again.

Operating the DX-D Software Console

* Device Status Frame on page 60

* DAP Display Frame on page 69

* Error Status Frame on page 70

* Generator Controls Window on page 71

* X-Ray Modality Controls Window on page 80
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Device Status Frame

Ll

Figure 17: Device status frame

* Modality Position on page 61

» Filter Status on page 62

* Anti-scatter grid status on page 63
* Position Status on page 64

* Ready For Exposure on page 65

* Preparation on page 66

* X-Ray On on page 67

* Heat Units on page 68
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Modality Position
The modality position is automatically selected, based on the selected exposure.

To modify the position on the modality where the exposure will be made, click the drop-down ar-
row and select the modality position from the list.

Table 2: Modality Position

Icon Description

The image is planned for the radiographic table using the cata-
pult bucky.

The image is planned as a free exposure using CR.

The image is planned for the radiographic table using the fixed
DR detector.

The image is planned for the Portable DR detector inserted in the
radiographic table bucky.

The image is planned as a free exposure using the Portable DR
detector.

The image is planned as a free exposure.

'D‘ljjlilzl

The type and configuration of the X-ray system defines which modality positions are available.

Note The modality position of a U-Arm X-ray system is represented by the icon for a radi-
ographic table.

The modality position icon indicates the status of the DR detector.

Table 3: DR detector status

Icon Status description

Grey: the image is planned and the DR detector is in sleep mode.

Green: the DR detector is ready to acquire the exposure on the se-
lected acquisition system.

1)1

Green flashing: the exposure has been performed and the acquisi-
tion is ongoing.

-|=|- Red: the DR detector is out of order.

Red flashing: the selected acquisition system is starting up.

The available workstations depend on the modality type and configuration.
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Filter Status
On systems with automatic filtering, the filter is automatically set, based on the selected exposure.
The filter setting can be modified on the software console or on the collimator.
* on the software console, click the filter status drop-down arrow and select the filter from the list.

* on the collimator, use the filter button

Table 4: Collimator with automatic filter

(no icon) No filter is used.

oL A filter is used. Material and thickness of the filter are speci-
Lmm Al fied.

Table 5: Collimator with manual filter

(no icon) No filter is required.

A filter is required. Insert the filter manually.
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Anti-scatter grid status

* The grid status is automatically detected.

Table 6: Grid status - automatically detected

- Empty: no grid is required.

Green: the correct grid is inserted. The grid type is specified.

rtal Red: a grid is required. The correct grid is not inserted or in-
i serted wrongly.

* The grid status is not automatically detected.

Table 7: Grid status - not automatically detected

- Empty: no grid is required.

Orange: a grid is required.
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Position Status

The position status is available on systems with automatic positioning.

Table 8: Position status

Icon Description

On target. The position of the X-ray system matches the target po-
sition.

Not on target. The position of the X-ray system does not match the
target position.

Moving. The X-ray system is moving towards the target position.

R E
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Ready For Exposure

An icon indicates whether the X-ray system is ready for taking the exposure.

Table 9: Exposure ready

Icon Description

Exposure ready. Indicates that the selected technique is proper-
ly set and there are no interlock failures or system faults.

‘.‘ Exposure not ready.
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Preparation

Figure 18: Prep

Press the handswitch halfway (“Prep” position) to prepare the X-ray tube for exposure. The indi-
cator will light up when the X-ray tube is prepared and there are no interlock failures or system
faults.

After pressing this push-button, the following functions are activated:

* Anode rotation.
* Filament current switches from stand-by to the selected mA.
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X-Ray On

X

Figure 19: X-ray on

After pressing the handswitch completely, the X-ray exposure is made. The indicator on the console
will light up.
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Heat Units
The status of the heat units is displayed below the X-ray icon.

During exposures, the heat units are calculated and totalled. The heat units display shows the per-

centage of the thermal capacity of the X-ray tube that is used. For example, a display of “0%” would
indicate that all the heat units capacity of the X-ray tube remains.
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DAP Display Frame

The Dose Display shows the radiation value of the last exposure. The radiation measure is read as
DAP value (Dose Area Product) in cGy*cm2 (for example: 12.22 cGycm2).

Selecting a new exposure resets the DAP value.

0 cdeyam?

Figure 20: DAP display frame
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Error Status Frame

1. Button to confirm errors

The Error Status frame displays warnings, error numbers and error descriptions. If the error has
been resolved, the “CONT.” button becomes active. Click the active button to reset the error condi-
tion.

A click on the text in the Error Status frame produces a pop-up message that includes the whole
text.
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Figure 21: Error status frame and pop-up message
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Generator Controls Window

1. Radiographic parameters
2. Focal spot indicator

3. AEC buttons

4. X-ray tube load

Figure 22: Generator controls

* Radiographic Parameters on page 72

* Focal Spot Indicator on page 73

¢ X-Ray Tube Load on page 74

* Automatic Exposure Control (AEC) on page 75
* Radiographic Working Modes on page 78
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Radiographic Parameters

You can set up following radiographic parameters:

Figure 23: Radiographic parameters

To increase the radiographic parameters step by step, use the UP and DOWN arrows. The values in-
crease or decrease step by step each time the corresponding button is touched.

» kVp: shows the radiographic kVp value (X-ray tube voltage) selected for the parameters.
* mAs can show:

* The radiographic mAs value selected for the parameter.

* The max mAs for an exposure using AEC. Based upon the max mAs and the mA setting, the
generator must limit its maximum exposure time. X-rays outside these limits are NOT al-
lowed. The highest allowed setting for max mAs depends on the mA.

*  When an exposure is made, it shows the actual mAs at the end of the exposure.

* mA: shows the radiographic mA value (current) selected for the parameter. The focal spot selec-
tion is changed automatically if the mA value exceeds the applicable range.
* ms can show:

o The time value (in milliseconds) selected for the parameter.
*  When an exposure is made, it shows the actual time at the end of the exposure.

* Max ms shows: the maximum exposure time allowed with DR detector operation (550 ms or
1000 ms). Based upon this, the generator must limit its maximum exposure time. X-rays outside
the integration time slot of the DR detector are NOT allowed. This makes that with AEC, the ex-
posure is terminated even if the target dose is not reached. Not available in Free Exposure mode
using DR or Free Exposure mode using CR.

When using AEC, the exposure is terminated by the max ms or max mAs settings, even if the target
dose is not reached.
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Focal Spot Indicator

A focal spot indicator shows the selected focal spot of the X-ray tube: “Small” or “Large”.

Figure 24: Focal spot indicator

You can change the focal spot by touching this indicator. It keeps kVp and constant mAs, whenev-

er it is possible. The mA value available is set according to maximum power, instantaneous power,
space charge, etc.

When a focal spot is selected, it sets the highest mA value available for the selected focal spot and
the respective exposure time in order to keep constant mAs, whenever the mA value does not ex-
ceed the maximum tube power and the exposure time value does not exceed the maximum inte-
gration time of the DR detector (Max ms).

@ Note You can do the focal spot change whenever the present conditions of the X-ray tube al-

low it. The mA station set for the focal spot change is configured by the field engineer during
the installation.
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X-Ray Tube Load

As a way to increase the tube life cycle, the power percentage of the tube is reduced to a 80% by de-
fault. If a specific technique requires 100% of the X-ray tube power, touch the 100% button.

Depending on the status of the heat units, switching to 100% may not be possible.

W&

Figure 25: Tube power
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Automatic Exposure Control (AEC)

Automatic Exposure Control (AEC) produces consistent density with excellent contrast regardless
of the radiographic technique selected. The AEC module comprises the controls for the selection of
the exposure detector fields (ion chamber), sensitivity and density compensation.

To activate AEC mode, touch any of the three AEC field buttons.
To deactivate AEC mode, touch all the selected AEC field buttons until none of them is selected.

If the message “Wrong AEC Selection” is shown on the software console before the exposure, it
means that the selected kVp value, AEC density and/or sensitivity set a technique that is out of the
operative range with AEC and the next exposure will be inhibited. Change any parameter (kVp val-
ue, AEC density or sensitivity) in order to obtain a technique enabled for AEC.

Field Selection

Each button indicates its related physical location of the selected field in the AEC exposure detec-
tor, and you may select or deselect it by touching it.

Any combination of fields can be selected and the color of the buttons changes (highlighted) when
active.

Figure 26: Field selection

Sensitivity

Each of these buttons allows adjustment of the AEC cut-off dose (low dose, middle dose and high
dose: depending on configuration at installation time). Each time a button is selected (highlighted),
the others are automatically deselected.

Figure 27: Sensitivity

Density

These buttons are used to adjust the AEC cut-off dose (and patient entrance dose accordingly).

Figure 28: Density

Density can be increased and decreased in a range of -4 to +4. Each step gives a difference of 25% in
dose (25% is the default setting). When disabled, the density range number appears in black.
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Table 10: Density scale variation over reference dose (0)

Density
-4 rd x 0.41
-3 rd x 0.51
-2 rd x 0.64
-1 rd x 0.80
0 Reference dose (rd)
+1 rd x 1.25
+2 rd x 1.56
+3 rd x 1.95
+4 rd x 2.44

Patient Size

The size of the patient is classified in five categories: Extra Small, Small, Medium, Large and Extra
Large.

Touch the UP or DOWN arrows to select the desired patient size.

- 0

Figure 29: Patient size

AEC Backup Time

If the exposure is aborted by the AEC back-up timer, the “CONT.” button blinks and the message
“Not Enough Dose” is shown on the software console. Next exposure is inhibited until the AEC func-
tion is reset by touching the “CONT.” button. When the generator is in “Prep” mode, the AEC func-
tion can not be reset.

Figure 30: AEC Backup time

Rapid Termination

The rapid termination safety device terminates the X-ray exposure when no radiation is detected in
the ion chamber or when the selected parameters (short backup time/mAs) are not appropriate for
an exposure with AEC.

AEC rapid termination compares the AEC ramp with a 25% of the final value at 30% of the AEC
backup time. It is activated after 30% of the AEC backup time and after 10 ms of exposure, both
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conditions have to be fulfilled. Whenever the AEC is active, it is recommended to select an expo-
sure back-up time higher than 100 ms for improved operation of rapid termination.

The error code related to the rapid termination is E95.
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Radiographic Working Modes

You can select following radiographic working modes according to the parameters to be controlled
and the degree of automation:

* One Point Mode (1P), by selecting kVp with AEC operations.

* Two Point Mode (2P), by selecting kVp and mAs.

* Three Point Mode (3P), by selecting kV, mA and exposure time independently.
One Point Mode (1P)

By selecting one of the AEC field buttons, the one point mode is activated.

The value of kVp, mAs, mA, max ms, the setting of focal spot, density, sensitivity, patient size and
the selected AEC fields can be adjusted.

The value of mAs is the max mAs. The default value for max mAs is the highest supported value.
The value for ms is not available.
Disabling all AEC fields will switch to two point mode.

After exposure all values reflect the settings actually used by the generator.

Figure 31: 1P working mode

Two Point Mode (2P)
The value of kVp, mAs, max ms, the setting of focal spot and X-ray tube load can be adjusted.

The value of mA and ms are adjusted automatically to keep the mAs value constant, within the
boundaries of generator or X-ray tube limitations.

The default value for mAs is 20 mAs.
The setting of density, sensitivity and patient size is not available.
By selecting one of the AEC field buttons, the one point mode is activated.

By adjusting the value of mA or ms, the three point mode is activated.
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After exposure all values reflect the settings actually used by the generator.
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Figure 32: 2P working mode

Three Point Mode (3P)

The value of kVp, mA and ms can be adjusted. The other values are adjusted automatically to keep
the mAs value constant.
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X-Ray Modality Controls Window

* DPositioning Parameters on page 81
* Collimator Parameters on page 82
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Positioning Parameters

On systems with automatic positioning, the target position is automatically set, based on the select-
ed exposure.

To modify the target position, you can:

» scroll through the preconfigured set of target positions by clicking the automatic position selec-
tion buttons. Each target position has a reference number. A reference image is displayed. The
target positioning parameters are set.

* increase or decrease the positioning parameters step by step: use the UP and DOWN arrows. The
values increase or decrease step by step each time the corresponding button is touched.

Figure 33: Positioning parameters

1. Automatic position selection buttons

2. Actual positioning parameters

3. Target positioning parameters

The selected modality position defines which positioning parameters are available.

Note Depending on the system configuration, the target positioning parameters may not be
editable.

To move the X-ray system to the target position, push and hold the MOVE button on the X-ray sys-
tem or on the remote control. When the X-ray system reaches the target position, the values for the
actual position parameters match the values for the target position parameters and the “On target”
status is displayed in the device status frame.

Figure 34: “On target” position status

To make final adjustments to the position, use the position controls on the X-ray system.

The type of X-ray system defines which automatic positions and positioning parameters are avail-
able. Typical parameters are table height and bucky position for an RAD Table, bucky height for an
RAD Wall Stand and height, arm angle and detector angle for a U-Arm X-ray system, as well as gen-
eral parameters like Source Image Distance (SID).
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Collimator Parameters

On systems with an automatic collimator, the collimation is automatically set, based on the selected
exposure.

To modify the automatic collimation, increase or decrease the collimator parameters step by step,
using the UP and DOWN arrows. The values increase or decrease step by step each time the corre-
sponding button is touched.

Figure 35: Collimator parameters

To use the same collimation setting on different exposures, push the store button on the first expo-
sure and push the restore button on all later exposures that require the same collimation setting.

Problem solving

* DR Detector is Exceeding the Maximum Working Temperature on page 83
* DR detector must be recalibrated on page 83

* DR Detector Problem on page 83

* Radiographic Parameter Limits on page 84

* Self-diagnosis Indicators on page 86
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DR Detector is Exceeding the Maximum Working Temperature

Details A message is displayed on NX indicating that the DR Detector is ex-
ceeding the maximum working temperature.

Cause Due to ambient temperature conditions and the number of acquired
images, the DR Detector’s internal temperature may become too high.

Brief Solution Power off the DR Detector.

Leave the DR Detector unpowered for at least one hour.
Stop the NX workstation.

Power on the DR Detector.

Start the NX workstation.

Al o

DR detector must be recalibrated

Details A message is displayed indicating that the DR detector must be re-
calibrated.

Cause A DR detector must be recalibrated at regular interval.

Brief Solution Follow the instructions in the user manual to calibrate the DR detec-
tor:
* DR Detector Calibration Key User Manual, document 0134

DR Detector Problem

Details An error message is displayed on NX indicating a problem related
to the DR detector.
Cause -
Brief Solution 1. Power off the DR detector.
2. Stop the NX workstation.
3. Power on the DR detector.
4. Start the NX workstation.
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Radiographic Parameter Limits

If the value of a radiographic parameter cannot be increased or decreased, one of these limits may
be applied:

* Radiographic Parameters Limit. A maximum or minimum radiographic parameter limit is
reached. An information message is displayed.

* Generator Power Limit. The generator power limit (kVp x mA) is reached. An information mes-
sage is displayed. If the generator power limit is reached by increasing the mA up to a maximum
possible value, you could increase the kVp up to its maximum value. The mA value will then au-
tomatically decrease as long as the mAs value is kept constant.

* Space Charge. The space charge limit in the selected X-ray tube is reached by changing the kVp
or mA values. An information message is displayed.

* Maximum Energy (60Kk]). Only in AEC mode, the maximum energy (60K]) is exceeded. An infor-
mation message is displayed.

* Instantaneous Power. The instantaneous power limit of the X-ray tube (ratings limit or the X-
ray tube is momentarily overheated) is reached by selecting some technique. An information
message is displayed.

The following table indicates the different information messages that may appear on the console
when increasing or decreasing one of the exposure parameters.

Table 11: Radiographic parameter limits

Information message Description

Min kVp Minimum kVp (generator limit)

Max kVp Maximum kVp (generator limit)

Max kVp Tube Maximum kVp (limited by the X-ray tube load curves or limited
during the generator configuration)

Min mA Minimum mA (generator limit configured for each focal spot)

Max mA Maximum mA (generator limit configured for each focal spot)

Min mAs Minimum mAs (generator limit)

Max mAs Maximum mAs = 500 mAs (regulatory limit for AEC)

Min ms Minimum exposure time (generator limit)

Max ms Maximum exposure time (generator limit)

Min ms & Min mA Minimum exposure time and minimum mA (generator limit)

Max ms & Max mA Maximum exposure time and maximum mA (generator limit)

Max Power Maximum power (generator limit)

Space Charge Filament emission limit for a combination of kVp and mA in the
selected focal spot.
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Information message

Description

Max Energy (60Kk])

The maximum energy cannot exceed 60 k] (kVp x mAs = 60 Kk])
(regulatory limit for AEC).

Instant Power

Instantaneous power limit of the X-ray tube depending on the
anode temperature, the selected exposure time and the selected
focal spot.
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Self-diagnosis Indicators

Self-diagnosis indicators identify a malfunction in the system alerting the operator that an error is
inhibiting exposure. During normal operation of the system, these indicators are directly shown on
the lower area of the console or as an error code close to the “CONT.” button.

Table 12: Self-diagnostic indicators

Indicator Description
DOOR OPEN Indicates that the X-ray room door is open when the X-ray equipment
isin use.

GENERATOR OVERLOAD |Indicates that the exposure was interrupted because arcing or mal-
functioning occurred during exposure on the HV circuitry (X-ray tube,
HV transformer and/or HV cables) or a failure of IGBT module (over-
heated or defective IGBTs) was detected.

It can also appear when making a lengthy or high powered exposure
with the X-ray tube cool (when the X-ray tube has not been sufficient-
ly warmed-up).

TUBE OVERLOAD Indicates that either the technique selected is beyond the X-ray tube
ratings or present conditions of the X-ray tube inhibit the exposure
(anode overheated). Parameters for next exposure may be temporar-
ily limited by the generator (change the exposure values or wait for
the X-ray tube to cool).

ROTOR ERROR Indicates that the X-ray tube anode is not rotating while “Prep” is ac-
tive. Exposures are inhibited.

OVERHEAT Indicates that the X-ray tube thermostat/pressurestat is open due to
overheating of the X-ray tube housing (housing is too hot, wait for the
housing to cool) or that there is a thermostat/pressurestat malfunc-
tion (housing is cool). Heat units may rise to any value.

TECHNIQUE ERROR 0 If “TECHNIQUE ERROR” is displayed during exposure it

means the exposure has been interrupted by the “Security
Timer” because of a system failure. You should call field ser-
vice.

This error can also be shown if a failure on the automatic collimator
has been detected (blades are full open or in movement during expo-
sure, etc.). In this case the indicator lights up continuously.

PANEL OFF Indicates that the detector panel has been automatically powered off
due to:

* apower off in the X-ray generator control.

* an overheat (above 47 °C) in the detector panel. Exposure with the
DR detector is inhibited except for the free exposure mode.

(G)E63 Excessive current in auxiliary winding during acceleration to 10000
RPM. Retry the exposure.
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Technical Data

* DX-D 300 technical data on page 88

* Portable DR detector technical data (mounted fixed in the bucky) on page 89
» Fixed DR detector technical data on page 91

* Fixed DR detector technical data on page 93

* U-Arm technical data on page 95

* Portable DR detector technical data on page 96

* Dose Area Product Meter (IBA DAP) Technical Data on page 97
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DX-D 300 technical data

The technical data are provided in this chapter or in the user manual of the component.

Table 13: Electrical connection

Rated power supply 230/ 240 V#
Single Phase 50/60 Hz
Minimum input power required 2.5kVA

Table 14: Environmental conditions for the U-arm

Environmental conditions (during storage and transport)

Temperature (ambient) between -20 and 70 degrees Celsius
Humidity (non condensing) between 10 and 90 % relative humidity
Atmospheric pressure between 50 and 106 kPa

Environmental conditions (during normal operation)

Temperature (ambient) between 10 and 35 degrees Celsius
Humidity (non condensing) between 30 and 75 % relative humidity
Atmospheric pressure between 70 and 106 kPa

For overall system environmental conditions, the environmental conditions of the DR detector or
image plate should be taken into account. Refer to the related user manual for environmental con-
ditions for the DR detector or image plate. When using the DR detector or image plate inside the
bucky, take into account that the temperature inside the bucky can be up to 5°C higher than the
temperature in the X-ray room.
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Portable DR detector technical data (mounted fixed in the bucky)

Manufacturer
Manufacturer DR detector Vieworks Co., Ltd.
(Gwanyang-dong), 41-3, Burim-ro 170beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, Korea
Distributor DR detector Agfa NV

Septestraat 27, B-2640 Mortsel - Belgium

Original manufacturer model name
XD 17 FXRD-4343VAW
XD*17 FXRD-4343VAW PLUS

Electrical connection

Power adapter with USB Type-C cable DC 18 V, max. 2.78 A

Power consumption max. 24 W

Network connection

Wireless connection IEEE 802.11n/ac (2.4 GHz/5 GHz)

Environmental conditions (during normal operation)

Room temperature between 0 °C and +40 °C

Humidity (non condensing) between 5% and 90% RH

(non-condensing)

Atmospheric pressure between 700 hPa and 1060 hPa
Environmental conditions (during storage and transport)

Temperature (ambient) between -15 °C and +55 °C
Humidity (non condensing) between 5% and 90%

(non-condensing)

Atmospheric pressure between 500 and 1060 hPa

Image acquisition

Image acquisition time (minimum cycle time) (4 s

Conversion screen CsI

Pixel size 140 pm

Active pixel matrix 3072 x 3072
Effective pixel matrix 3048 x 3048
Detector type amorphous silicium
Active area size 430 mm x 430 mm
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Effective area size

426.7.0 mm x 426.7 mm
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Manufacturer

Manufacturer DR detector

Varex Imaging Corporation,
1678 So. Pioneer Rd,

Salt Lake City,

UT 84104, USA

Supported models

4343R (part number 7965)

Csl conversion screen

4343R (part number 7964)

GOS conversion screen

Electrical connection

Operating voltage 90-240 V (AC)
Mains fuse protection 6A
Mains frequency 47-63 Hz
Power consumption
Maximum power consumption 45W
Warming-up time

1 hour

Throughput

Maximum number of image acquisitions

150 acquisitions per hour

Pixel matrix

Pixel size 139 ym (H,V)

Pixel matrix 3072(H) x 3072(V)
Active pixel matrix 3056(H) x 3056(V)
Fill factor 100 %

Detector type Amorphous Silicon

Active area size

427 cm (H) x 42,7 cm (V)

Reliability
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Estimated product life (if regularly serviced and
maintained according to Agfa instructions)

100 000 RAD
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Fixed DR detector technical data

Manufacturer
Manufacturer DR detector THALES AVS FRANCE SAS
460 Rue du Pommarin — BP122
38430 MOIRANS
France
Supported models
Pixium RAD 4343 C-E CsI conversion screen
Pixium RAD 4343 G-E GOS conversion screen
Electrical connection
Operating voltage +24V 3.5A DC
Warming-up time
5 minutes
Throughput
Maximum number of image acquisitions 150 acquisitions per hour
Reliability
Estimated product life (if regularly serviced and 100 Gy
maintained according to Agfa instructions)

Pixel matrix

Pixel size 148 ym (H,V)

Pixel matrix 2880(H) x 2880(V)

Active pixel matrix 2860(H) x 2874(V)

Fill factor 100 %

Detector type Amorphous Silicon

Active area size 426.24 mm (H) x 426.24 mm (V)

» Fixed DR detector environmental conditions on page 94
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Fixed DR detector environmental conditions

Pixium RAD 4343 C-E
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Environmental conditions (during normal operation)

Temperature (ambient)

between 15° and 35° Celsius

Humidity Refer to environmental conditions of the X-ray
) system
Atmospheric pressure
Maximum altitude
minimum maximum
Distance to calibration temperature -10°C +10°C
Distance to calibration pressure -100 mbar +100 mbar

Pixium RAD 4343 G-E

Environmental conditions (during normal operation)

Temperature (ambient)

between 15° and 40° Celsius

Humidity Refer to environmental conditions of the X-ray
) system
Atmospheric pressure
Maximum altitude
minimum maximum
Distance to calibration temperature -10°C +10°C
Distance to calibration pressure -100 mbar +100 mbar
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Manufacturer

Manufacturer U-Arm

Sedecal S.A.

Poligono Ind. Rio de Janeiro 9-13
28110 Algete - Madrid

Spain

Refer to the DX-D 300 U-arm User Manual (document 0174) for technical data of the U-arm.
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Portable DR detector technical data

Refer to the DR Detector User Manual.
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Dose Area Product Meter (IBA DAP) Technical Data

Manufacturer IBA Dosimetry GmbH
Bahnhofstrasse 5
DE-90592 Schwarzenbruck

Supported Type 120-131 HS/RS485

Dose area product range (0.1...99999999.99) cGy x cm?

DAP resolution 0.01 cGy x cm?

Active area 14.0 cm x 14.0 cm

Dimensions 179 cm x 16.6 cm x 1.7 cm (WxDxH)
Weight approx. 220 g

Equivalent filtration of the ionization cham- |0.31 mm Al
ber at 70 kV

Correction factors for using the DAP meter on high altitude

Environmental conditions Correction factor
75 kPa (ca. 2500 m) 1.26

0° Celcius

75 kPa (ca. 2500 m) 1.35

20° Celcius

70 kPa (ca. 3000 m) 1.35
0° Celcius
70 kPa (ca. 3000 m) 1.45

20° Celcius

Remarks for HF-emission and immunity

This equipment generates, uses, and can radiate radio frequency energy.

Caution: The equipment may cause radio frequency interference to other medical or non
medical devices and to radio communications.

To provide reasonable protection against such interference, this equipment complies with emis-
sions limits for a Group 1-Class A Medical Devices Directive as stated in IEC 60601-1-2. However,
there is no guarantee that interference will not occur in a particular installation.

If this equipment is found to cause interference (which may be determined by turning the equip-
ment on and off), the operator (or qualified service personnel) should attempt to correct the prob-
lem by one or more of the following measures:
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* reorient or relocate the affected device,

* increase the separation between the equipment and the affected device,

* power the equipment from a source different from that of the affected device,
* consult the service engineers for further suggestions.

To comply with the regulations applicable to an electromagnetic interference for a Group 1 - - Class
A Medical Device, all interconnect cables to peripheral devices must be shielded and properly
grounded. Use of cables not properly shielded and grounded may result in the equipment causing
radio frequency interference in violation of the European Union Medical Device Directive and of
Federal Communications Commission regulations.

C Caution: Before using this equipment make sure that all requirements about EMC included
in this manual are accomplished.

C Caution: Should any interference (EMC) be detected with other equipment, please position
other equipment away from this one.

C Caution: It is customer responsibility to assure that this equipment and vicinity equipment
complies the value of radio frequency interferences shown in General Regulation for safety
according to IEC 60601-1-2 tables as described in this section.

C Caution: The manufacturer is not responsible for any interference caused by using other
than recommended interconnect cables, accessories and transducers or by unauthorized
changes or modifications to this equipment.

The DX-D 300 system is intended for use in the electromagnetic environment specified below. The
customer or the user of this DX-D 300 system should assure that it is used in such an environment.

Table 15: Guidance and manufacturer's declaration on electromagnetic emissions (IEC
60601-1-2)

Emission test Compliance Electromagnetic en-
vironment - guidance

RF emissions Group 1 The device uses RF energy only for its in-
ternal function. Therefore, its RF emis-

CISPR 11 sions are very low and are not likely to
cause any interference in nearby elec-
tronic equipment.

RF emissions Class A The device is suitable for use in all estab-

CISPR 11 lishments other than domestic and those
directly connected to the public low-volt-

Harmonic emissions Class A age power supply network that supplies

buildings used for domestic purposes.
IEC 61000-3-2

Voltage fluctuations / flicker | Complies
emissions

IEC 61000-3-3

Note: In accordance with Standard IEC 61601-1-2, the emissions characteristics of this equipment
make it suitable for use in industrial areas and hospitals (CISPR 11 Class A. If it is used in a resi-
dential environment (for which CISPR 11 Class B is normally required) this equipment might not
offer adequate protection to radio-frequency communication services. The user might need to
take mitigation measures, such as relocating or re-orientating the equipment.
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The DX-D 300 system is intended for use in the electromagnetic environment specified below. The
customer or the user of this DX-D 300 system should assure that it is used in such an environment.

Table 16: Guidance and manufacturer's declaration on electromagnetic immunity

Immunity Test

IEC 60601-1-2
Test Level

Compliance Level

Electromagnetic en-
vironment - guidance

Electrostatic dis-
charge (ESD)

IEC 61000-4-2

+ 8 KV contact

+ 2 KkV, £ 4KV, + 8KV,
+ 15 kV air

+ 8 kV contact

+ 2 kV, £ 4KV, + 8KV,
+ 15 kV air

Floors should consist of wood,
concrete or ceramic tiles. The
relative humidity must be at
least 30%, if the floor is made of
synthetic material.

Electrical fast
transient/burst

IEC 61000-4-4

+ 2 kV for power sup-
ply lines

+ 1 kV for input/out-
put lines

+ 2 kV for power
supply lines

+ 1 kV for input/out-
put lines

The quality of the voltage sup-
plied should correspond to a
typical commercial or clinical
environment.

IEC 61000-4-5

line(s) to line(s)

+05kV,+1kV,+2
kV line(s) to earth

line(s) to line(s)

+05kV,+1kV,+2
kV line(s) to earth

(100 kHz repetition | (100 kHz repetition
frequency) frequency)
Surge +0.5kV, + 1 kV +0.5kV,+1kV The quality of the voltage sup-

plied should correspond to that
of a typical commercial or clini-
cal environment.

Voltage dips, short
interruptions and
voltage variations
on power supply
input lines.

IEC 61000-4-11

0% Uy for 0.5 cycle
at 0°, 45°, 90°, 135°,
180°, 225°, 270° and
315°

0% Uy for 1 cycle at
00

0% Uy for 0.5 cycle

at 0°,45°, 90°, 135°,
180°, 225°, 270° and
315°

0% Uy for 1 cycle at
00

The quality of the voltage sup-
ply should correspond to that
of a typical commercial or clin-
ical environment. If the user
wants the device to work con-
tinuously, even when the en-
ergy supply is interrupted, it is

IEC 61000-4-8

70% Uy for 25/30 cy- | 70% U for 25/30 cy- |recommended to use an energy
cles at 0° cles at 0° supply free of interruptions or
0 a battery.
0% 250/300 cycles 0% 250/300 cycles
Magnetic field at |30 A/m 30 A/m Magnetic field at the network
the supply fre- frequency should correspond
quency (50/60 Hz) to the typical values as they are

in a commercial and clinical
environment.

* Note: Uy is the alternating current in the network before the application of the test level.

Table 17: Guidance and manufacturer's declaration on electromagnetic immunity

Immunity Test

IEC 60601-1-2
Test Level

Compliance Level

Electromagnetic en-
vironment - guidance
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Radiated RF EM 3 Vrms 3 Vrms Portable RF communica-
fields from 80 MHz to 2.7 | from 80 MHz to 2.7 };Onseer‘ilu;%?;ﬁ?tsgé‘lflgsd'
IEC 61000-4-3 GHz GHz § Perip
antenna cables and exter-
(80% AM at 1 kHz) (80% AM at 1 kHz) nal antennas) should be
used no closer than 30 cm
Proximity fields Refer to the section Refer to the section to any part of the equip-
from RF wireless "Immunity to RF yvire— "Immunity to RF yvire— ment, including cables
communications less‘commumcatmn less _commumcatlon specified by manufactur-
equipment equipment” equipment” er. Otherwise, degrada-
tion of the performance
IEC 61000-4-3 of this equipment could
. result.
Conducted distur- 3 Vrms 3 Vrms
giasr}f(iff dlsnduced by from 150 kHz to 80 from 150 kHz to 80
Mhz Mhz
IEC 61000-4-6 6 Vrms in ISM bands |6 Vrms in ISM bands
from 150 kHz to 80 from 150 kHz to 80
MHz MHz
(80% AM at 1 kHz) (80% AM at 1 kHz)

Note: The ISM (industrial, scientific and medical) bands between 0.15 MHz and 80 MHz are 6.765
MHz to 6.795 MHz; 13.553 MHz to 13.567 MHz; 26.957 MHz to 27.283 MHz; and 40.66 MHz to 40.70
MHz. The amateur radio bands between 0.15 MHz and 80 MHz are 1.8 MHz to 2.0 MHz; 3.5 MHz
to 4.0 MHz; 5.3 MHz to 5.4 MHz; 7 MHz to 7.3 MHz; 10.1 MHz to 10.15 MHz; 14 MHz to 14.2 MHz;
18.07 MHz to 18.17 MHz; 21.0 MHz to 21.4 MHz; 24.89 MHz to 24.99 MHz; 28.0 MHz to 29.7 MHz;
and 50.0 MHz to 54.0 MHz.

* Immunity to RF wireless communication equipment on page 100

Immunity to RF wireless communication equipment

ISM Band Modulation Distance Immunity test
(MHz) m) level
(V/m)

300-390 Pulse modulation 18 Hz 0.3 27
430-470 FM 0.3 28

+ 5 kHz deviation

1 kHz sine
704-787 Pulse modulation 0.3 9

217 Hz
800-960 Pulse modulation 0.3 28

18 Hz
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ISM Band Modulation Distance Immunity test
MHD) () level
(V/m)

1700-1990 Pulse modulation 0.3 28

217 Hz
2400-2570 Pulse modulation 0.3 28

217 Hz
5100-5800 Pulse modulation 0.3 9

217 Hz
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