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1. INTRODUCTION

Note

The present manual is updated for the product it is sold with in order to grant
an adequate reference in performing diagnostics and repair operations normally
carried out by the service engineer.

The manual may not reflect changes to the product not impacting service
operations.

This manual provides the instructions for proper and safe installation and maintenance
of the appliance by technical personnel.

This manual is limited to the description of the radiographic equipment; the instructions
for the image acquisition, manipulation and processing are given in the user manual
supplied with the imaging software used with the X-MIND prime 3D unit.

Warning

e The X-MIND prime 3D is an electro-medical device and it can be used only
under the supervision of a physician or of highly qualified personnel, with
the necessary knowledge on X-ray protection.

e The device must be used in compliance with the procedures described, and
never be used for purposes different from those herewith indicated.

e The user is liable with regards to the legal fulfilment related to the
installation and the operation of the device.

»  Service engineers who install and maintain the device need knowledge of
radiation protection and must read the Service Manual prior to use the X-
ray equipment. They must be qualified and authorized by Acteon.

1.1. Icons appearing in the manual

This icon indicates a “NOTE”: please read the items marked by this icon
thoroughly.

This icon indicates a “WARNING”: the items marked by this icon refer to safety
aspects of the patient and/or operator.
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1.2. How to contact Technical Service

For any technical queries please contact the following:
e Telephone number +39 0331 376 762
J E-mail: imaging.italysupport@acteongroup.com

If a technical service intervention is required it is mandatory to provide Technical Service
the following information:

e Unit Serial Number

. Unit firmware&driver version: MCU, DSPU, HF(XCU), OSP/VSP, AIS (see chapter
0)

e Other software version used with X-MIND prime 3D

*  Problem description including: condition/unit-state, sequence in which the anomaly
occurs and how it can be reproduced.

. If one or more errors messages are displayed:
- Errors messages numbers.
- Results of all the errors troubleshooting tests.
- Part codes to be replaced (if required by the troubleshooting tests).
- Additional information or data required by the troubleshooting of the displayed

errors.
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2. SAFETY INFORMATION

Warning
Please read this chapter thoroughly.

Equipment has been designed in compliance with safety requirements; furthermore, it
supplies all information necessary for correct use, and warnings related to dangers
associated with X-ray generating units.

Acteon cannot be held liable for:
¢ Use of X-MIND prime 3D other than its intended use

< Damage to the unit, the operator or the patient, caused both by installation and
maintenance procedures other than those described in this Manual and in the
Service Manual supplied with the unit, and by erroneous operations

e Mechanical and/or electrical modifications performed during and after the
installation, other than those described in the Service Manual.

Installation and any technical operations must only be performed by qualified technicians
authorised by Acteon.

Only authorised personnel may remove the covers and/or have access to live
components.

Warning
In compliance with the IEC 60601-1 standard, the modification of the equipment
or its parts is strictly prohibited.
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2.1 Warnings

The device must be used in compliance with the procedures described and never be
used for purposes different from those herewith indicated.

Before performing any maintenance operation, disconnect the unit from the power supply
using the provided circuit breaker.

X-MIND prime 3D is an electro-medical device and therefore it can be used only under
the supervision of suitably qualified medical personnel, with the necessary knowledge
on X-ray protection.

The user is responsible for the fulfilment of the legal requirements regulating the
ownership, installation and use of the equipment itself.

This device has not been designed to be used in environments where vapours,
anaesthetic mixtures flammable with air, or oxygen and nitrous oxide, can be detected.
Do not let water, or other liquids, into the device, as this could cause short-circuits and
corrosion.

Before cleaning the device, be sure that the main power supply has been disconnected
from the equipment. Pushing the ON/OFF button of the equipment, it mustn't switch on.
Wherever necessary, use the appropriate accessories, such as the leaded aprons, to
protect the patient from radiation.

While performing the radiography, no-one, apart from the operator and the patient, must
remain in the room.

X-MIND prime 3D has been built to support a continuous operation at intermittent load;
therefore please follow the described use cycles to enable the device to cool down.
X-MIND prime 3D must be switched off while using electrosurgical devices or similar
apparatus.

Warning

For safety reasons, it is prohibited to abnormally overload the patient support
arm, for example by leaning on it. The traction force on the handle shall be less
than 16kg.

Warning
To avoid risk of electric shock, this equipment must only be connected to a
supply mains with protective earth.

Please clean and disinfect, when necessary, all parts that can be in contact with the
patient.

The centering bite or the bite protective sleeve must be replaced after each examination
in which they were used.

Never try to rotate the moving arm manually when the unit is switched on, to avoid
permanent damage to the unit.

Movement is only possible in case of Error 362 because motors are disabled to permit
the patient exit.

Note
When the unit is switched on, do not move the rotating arm or the tube-head).
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2.1.1 Precautions while using laser centring devices

For patient positioning, X-MIND prime 3D uses two laser diodes with optical power on
the working surface < 1 mW.

The directive CEI-EN 60825-1 defines the laser as "any device that produces or amplifies
electromagnetic radiation in a coherent manner which includes a wave lengths from 180
nm to 1 mm by means of a stimulated emission". In reference to this directive, the lasers
present on the X-MIND prime 3D are parts of class 2.

A laser in class 2 can be potentially dangerous if the ray is reflected into not protected
eyes by a mirror, watch, a ring etc.

The warning label below is affixed to X-MIND prime 3D to indicate a laser in class 2 is
mounted internally and caution is advised:

— RADIAZIONE LASER —
NON FISSARE IL FASCIO AD OCCHIO NUDO
APPARECCHIO LASER DI CLASSE 2 Norma IEC 60825-1:2007
Po <1mW Lungh. d'onda 650 nm + 10 nm

— LASER RADIATION —
DO NOT STARE INTO BEAM CLASS 2 LASER PRODUCT
IEC Standard 60825-1:2007
Po <1 mW Wavelength 650 nm + 10 nm

Warning

e Always keep the room well lit.

e Do not look into the output windows of laser centring units.
« Do not stare at the reflections of laser pointers.

¢ Instruct the patient to keep his/her eyes closed as long as the laser pointers
are active.

< Before starting an exam, the patient must remove earrings, glasses,
necklaces and any other item that could reflect the laser beam or be
impressed on the radiographic image.

e« Do not clean the openings of laser centring devices with tools that could
modify the optics. Any cleaning must only be performed by authorized
technicians.

e Operations other than those indicated could cause the emission of
dangerous non-ionizing radiation.
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2.2 Protection against radiation

Although the dose supplied by dental X-ray units is quite low and distributed on a fairly
small surface, the operator must adopt precautions and/or suitable protection for the
patient and himself, during radiography.

Warning
Protection against radiation is regulated according to law.

The equipment may only be used by specialised personnel.

It is advisable to control the X-ray emission from a protected area, by remote control. If
it is necessary to operate near the patient, stay as far as the remote control cable allows,
or at least 2 m both from the X-ray source and from the patient, as shown in the following
figure.

Minimum distance from
X-ray source 2 m

Protected area

Figure 1
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2.3 Information about Electromagnetic Compatibility

Medical electrical equipment needs special precautions regarding EMC and needs to be
installed and put into service according to the EMC information provided in the
accompanying documents.

Portable and mobile RF communications equipment can affect medical electrical
equipment.

The equipment can be installed both in professional buildings (e.g. hospitals or clinics)
and in residential buildings. Residential buildings, according to IEC 60601-1-2 4th
edition, are intended to be connected to dedicated power supply system (normally fed
by separation transformers).

For the purpose of EMC environment classification according to IEC 60601-1-2 4th
edition, both installations are classified as "Professional healthcare facility environment".

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 residential environment (for
which CISPR 11 class B is normally required) this equipment, even if it is usually
permanently installed in X-Ray shield locations, might not offer adequate protection to
radio-frequency communication services. If abnormal performance is observed, such as
degradation of essential performance in the form of lack of accuracy of exposure
parameters and lack of reproducibility of exposure parameter, additional measures may
be necessary, such as re-orienting or relocating the device.

Warning

The use of cables other than:

. Ethernet cable CAT.5E L=5 m - code 5007090100
A . Ethernet cable CAT.5E L=10 m - code 5007090300

with the exception those sold by the manufacturer of the equipment or system
as replacement parts for internal components, may result in increased emission
or decreased immunity of the equipment or system.

Warning

X-MIND prime 3D should not be used adjacent to or stacked with other
equipment; if adjacent use is necessary, X-MIND prime 3D has to be observed
to verify if it operates in a normal way.

Interference may occur in the vicinity of equipment marked with the symbol

@

Warning
Portable and mobile RF communications equipment should be used no closer
to any part of X-MIND prime 3D, including cables. Minimum distance 30 cm.

12
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2.3.1 Electromagnetic emissions

In accordance with the IEC 60601-1-2 Ed4 standard, X-MIND prime 3D is suitable for
use in the electromagnetic environment specified below.
The customer or user of the system must ensure that it is used in the said environment.

Emissions test Compliance Electromagnetic environment
RF emissions Group | X-MIND prime 3D uses RF energy only for its
internal function. Therefore, its R.F. emissions
CISPR 11 are very low and are not likely to cause any
interference in nearby electronic equipment.
Class A X-MIND prime 3D is suitable for use in all

establishments other than domestic and those
directly connected to the public low voltage
power supply network that supplies buildings
used for domestic purposes.

Harmonics emissions | Class A
IEC 61000-3-2

Voltage fluctuations/ Complies
flicker emissions
IEC 61000-3-3
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2.3.2 Electromagnetic immunity

In accordance with the IEC 60601-1-2 Ed4 standard, X-MIND prime 3D is suitable for
use in the electromagnetic environment specified below.
The customer or user of the system must ensure that it is used in the said environment.

14

Immunity IEC 60601-1-2 Compliance Electromagnetic
test test level level environment
Floors should be wood,
. concrete or ceramic tile. If
Ei':é’;g’rsft("ésm 8 kV contact IEC 60601-1-2 floors are covered  with
IEC 61 300_4_2 2/4/8/15 kV air Test level synthetic material, the relative
humidity should be at least
30%
Portable and mobile RF
Radiated communications  equipment
electromagnetic |3 V/m IEC 60601-1-2 | should be used no closer to
field 80 MHz to 2.7 GHz Test level any part of X-MIND prime 3D
IEC 61000-4-3 including cables.
Minimum distance 30 cm
2 kV for power
. supply lines Mains power quality should
Clectrical fast. IEC 60601-1-2 | be that of a typical
IEC 61000-4-4 1 kV for Test level commercial or hospital
input/output lines > environment
3m
?ﬁggekv differential Mains power quality should
Surge IEC 60601-1-2 | be that of a typical
IEC 61000-4-5 Test level commercial or hospital
0.5/1/2 KV common environment
mode
Conducted 3V Portable and mobile RF
. communications  equipment
disturbances | 150 kHz 10 80 MMz 12 60601-1-2 | should be used no closer to
fields y 6V Test level any part of X-MIND prime 3D,
including cables.
IEC 61000-4-6 . Minimum distance 30 cm
ISM frequencies
Mains power quality should be
Voltage dips, 10 ms — 0 % a 0° that of a typical commercial or
short o o s hospital environment. If the
; . 45°, 90°, 135°, .
interruptions and 180°. 295° 270° user of the EUT requires
voltage 31 50’ ’ ’ IEC 60601-1-2 | continued operation during
variations on 50 ms — 0% a 0° Test level power mains interruptions, it is
power supply 500 ms — 7‘(’)0/ 2 0° recommended that the EUT
input lines 55— 0% ° be powered from an
IEC 61000-4-11 ° uninterruptible power supply
or a battery
Power frequency magnetic
Eg;’q‘féncy fields should be at levels
(50/60 Hz) 30 A/m IEC 60601-1-2 chargcterlstlps of a typ!cal
magnetic field Test level location in a typical
commercial or hospital
IEC 61000-4-8 environment
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2.4 Cybersecurity measures

Like all computer-based systems, X-MIND prime 3D might be exposed to Cybersecurity
threats.

X-MIND prime 3D is equipped with hardware provisions that make sure that no unwanted
X-ray exposure, laser radiation or motorized movements can be activated even in case
of cyber-attack or software failure.

Nevertheless, in order to minimize the possibility of cyber-attacks, it is user responsibility
to make sure that the following protection measures are followed.

The initial software installation and system set-up shall be done by authorized and
trained personnel only and using the software provided with the machine.

Any software or firmware upgrade of the equipment shall be done by authorized and
trained personnel only.

After any software or firmware upgrade, or any other maintenance operation, image
quality checks shall be performed to ensure the system is working as expected.
Instructions are given in User Manual, chapter 7.

Password-protect each user account on the Windows login. Passwords shall be
strong enough (at least made of 8 alphanumeric characters), shall be safely
managed by every user (for example they have not been written down), and should
be periodically changed (if the system is supplied with a PC, the Windows user is
password-protected, but it is user responsibility to change the default password and
set new ones for all the different users that will have access to the system).

Activate a screensaver that requires a password to be unblocked after a timeout of
5-10 minute, giving this way an automatic timed method to terminate sessions,
preventing an unauthorized access to the computer when it is not used (if the system
is supplied with a PC, the screen saver is activated by default).

Install an antivirus software and keep virus definitions up to date.

Activate the windows firewall on the host PC (if the system is supplied with a PC,
the Windows firewall is activated by default).

It is recommended to activate a hardware firewall on the WAN router/modem used
for internet connection, if present.

Make sure that all other PCs in the network are protected by an anti-virus.

Make a virus scan of USB pen drive or CD/DVD media before using them to check
they are free from viruses, malware or any dangerous software.

Avoid installation of an unknown or untrusted software since it may undermine
performance and safety of the computer and the equipment.

Keep the Windows operating system up to date by installing all security patches.

Make regular copies (backup) of all your valuable data and store them in a safe
place, separately from the host PC.
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2.5 Environmental risks and disposal

Some parts of the device contain materials and liquids that, at the end of the unit's

lifecycle
In partic

, must be disposed of at appropriate disposal centres.
ular, the device contains the following materials and/or components:

. Tube-head: dielectric oil, copper, iron, aluminium, glass, tungsten, lead.

. Coll

e Oth
prin

imator: lead

er parts of the device: non-biodegradable plastic materials, metal materials,
ted circuits, iron-plastic materials, lead.

0,

Note

Information for users of the European Community according to 2011/65/EU
Directive on the restriction of the use of certain hazardous substances in
electrical and electronic equipment.

The symbol of the crossed waste container on the equipment or packaging
shows that the product, at the end of its lifecycle, must be collected
separately from other types of waste.

The separate collection of this equipment at the end of its lifecycle is
organised and managed by the manufacturer. Users who need to dispose
of this equipment should therefore contact the manufacturer and follow the
procedure adopted by the manufacturer for the separate collection of the
equipment at the end of its lifecycle.

Proper separate collection for subsequent recycling, treatment and
compatible environmental disposal of equipment helps avoid possible
negative effects on the environment and on health and encourages the
reuse or recycling of materials the equipment is made from.

Illegal disposal of the product by the owner of the equipment will result in
administrative sanctions, as provided for by applicable regulations.
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2.6 Symbols used

In this manual and on X-MIND prime 3D itself, apart from the symbols indicated on the

keyboard, the following icons are also used:

CacTeon

Symbols

Description

R

Device with type B applied parts

hid

Some parts of the device contain materials and liquids that, at the
end of the unit's lifecycle, must be disposed of at appropriate

disposal centres.

|
A.C. voltage
Connection point to the neutral conductor
Connection point to the line conductor

Protection grounding

N
L

Functional grounding

S,
O

OFF; device not connected to the mains

O

ON; device connected to the mains

Laser

Dangerous voltage

7

-

Product identification code

Serial number

Manufacturing date (year and month)

E[L¢

Name and address of the manufacturer

~
A
N

Filtration

Tube-head

@ 1O <

X-Ray tube
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Symbols

Description

Focal spot according to IEC 60336

o

Follow instructions for use

Conformity to the Directive 93/42/EEC and its revised version
and all other applicable Directives

c €0051
Q

Exposure enabled status (the corresponding green LED is on)

X-Ray emission (the corresponding yellow LED is on)

Electronic instructions for use symbol for medical devices,
according to EN ISO 15223-1: 2016
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3. CLEANING AND DISINFECTION

In order to guarantee a good level of hygiene and cleaning, it is necessary to carry out
the following procedures.

Warning
Disconnect the unit from the mains
before performing any cleaning.

Do not let water or other liquids penetrate the unit, as these could cause corrosion or
short circuits.

Use only a wet cloth and a mild detergent to
clean the painted surfaces, accessories and
connection cables and then wipe with a dry
cloth; do not use corrosive, abrasive solvents
(alcohol, benzine, trichloroethylene).

The centring bite or the bite protective sleeve must be replaced after each exam.
Thoroughly clean the chin support, resting handles and temple clamps group whenever
they are used.

The chin support, resting handles and temple clamps group should be disinfected (when
considered necessary) with a solution of 2% glutaraldehyde.

Note

To ensure a greater level of hygiene the handles of the equipment are covered
with a special antibacterial paint which, thanks to the emission of silver ions,
prevents the development of micro-organisms.
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4. DESCRIPTION

4.1 Identification labels and laser labels

Figure 2: Identification labels
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4.1.1 Identification labels and laser labels

1a
X-MIND prime 3D
identification label

1b
UDI label

X-MIND prime 3D REF|W1200005

XMP 3D WALL 110-240V + WS + MONITOR
Line: 110-240 V~ , 14-6 A ; 50/60 Hz

20

@ de Gotzen srl

Via Roma 45 21057
[:[i] OLGIATE OLONA (VA) - ltaly

www.acteongroup.com
This product complies with FDA radiation performance ﬂ

standards 21 CFR subchapter J, in effect at date of
0051 manufacture

Model: X-MIND prime 3D Ref:

[REF] [sN]

UDI CODE
*+D804W120000501*

*+5S+7YYMMXXXX/16D2019092410*

2

Tube-head
identification label

Duty cycle: 1/16

Q MPVOS5 8404000100 | SN | vynmvnnN

Output max: 86 kVp - 12.5 mA YYYY-MM

288  >=2.5mmAleq

de Gotzen S.r.l.
d Via Roma 45
21057 Olgiate Olona (VA) - ITALY

Max exposure time: 14.4 s
IEC60522

@ OPX/105-12

@ NNNNNN B 0.5 EC50336 % .

CEI Bologna Italy
2% 0.5 mmAleq

3
(No. 2) Laser symbol label

4
Laser WARNING label

— RADIAZIONE LASER -
NON FISSARE IL FASCIO AD OCCHIO NUDO
APPARECCHIO LASER DI CLASSE 2 Norma IEC 60825-1:2007
Po < 1mW Lungh. d'onda 650 nm £ 10 nm

— LASER RADIATION —
DO NOT STARE INTO BEAM CLASS 2 LASER PRODUCT
IEC Standard 60825-1:2007
Po <1 mW Wavelength 650 nm % 10 nm

5
WARNING label

COMPLIES WITH DHHS PERFORMANCE STANDARD 2° CFR SUBCHAPTER J
WARNING:

THIS X RAY UNIT MAY BE DANGEROUS TO THE PATIENT AND OPERATOR
UNLESS SAFE EXPOSURE ACTORS AND OPERATING INSTRUCTIONS ARE
OBS=RVED.

ELECTRICAL SHOCK AZARD - DO NOT REMOV= PANELS. RISK OF
EXPLOSION DX NOT USE IN PRESENCE OF FLAMMABLE ANESTHETICS.

FOR CONTINUED PORTECTION AGAINST RISK OF FIRZ, REPLACE ONLY
WITH SAME TYPE AND RATING OF FUSE.

DANGER:

CET APPAREIL DE RADIOCIAGNOSTIC PEUT ETRE DANGEREUX POUR LE
PATIENT ET L'OPERATEUR SI LES FACTEURS D'EXPOSITION ET LES
INSTRUCTIONS NE SONT FAS SUIVIS. RISQUE D'EXPLOSION

- NE PAS EMPLOYER EN PRESENCE D'ANESTHESIGUES INFLAMMAB_ES.
POUR ASSURER UNE PROTECTION CONTINUE CONTRE LE RISQU=
D'INCENDIE UTILISER UNIQUEMENT UN FUSIBLE DE RECHARGE DE MEME
TYPE ET DE MEMES CARACTERISTIQUES NOMINALES.

6
Emergency button label

STOP

SERVICE MANUAL « X-MIND prime 3D « (19) + 10/2019 « NXMPENO060C

‘prime

X MIND

23



X MIND

prime

24

@m Service Manual - Description

4.2 Functions, models and versions

X-MIND prime 3D, manufactured by de Gétzen, is a complete panoramic X-ray system
that can perform the following exams:

Panoramic adult or child exams, with 3 sizes and 3 types of biting for a total of 18
combinations with automatic selection; with manual selection, it is possible to select
a high voltage between 60kV and 86kV, in 2kV steps and anodic current from 2 mA
to 12.5 mA in the R20 scale steps.

Sinus mode makes it possible to take exams of the paranasal sinuses with front
projection (postero/anterior).

TMJ closed/open mouth in lateral projection.

Right or Left Half Panoramic, to be used when the patient is known to have a
problem only on one side of the arch, in order to reduce radiation.

Low dose Panoramic, which reduces the dose radiated by excluding the TMJ's
ascending rami from the radiograph.

Frontal dentition, for a radiograph of the front part (roughly from canine to canine).

Ortho Rad Panoramic with improved orthogonality, which reduces teeth overlap,
thereby improving the diagnosis of interproximal decay.

Bitewing Left or Right, for lateral dentition (generally from eighth to fourth) with a
trajectory that reduces teeth overlap.

Bilateral Bitewing (Left and Right), which sequentially performs both bitewings,
showing them on the same image.

3D Full Dentition (FOV 85 x 93 mm) with 3 sizes for a total of 6 combinations with
automatic selection; with manual selection, it is possible to select a high voltage
between 60kV and 86kV, in 2kV steps and anodic current from 2 mA to 12.5 mA in
the R20 scale steps.

3D Single Jaw (FOV 85 x 50 mm) with two different FOV positions (Maxillary,
Mandibular), and 3 sizes for a total of 12 combinations with automatic selection; with
manual selection, it is possible to select a high voltage between 60kV and 86kV, in
2kV steps and anodic current from 2 mA to 12.5 mA in the R20 scale steps.

3D Mandibular Teeth (FOV 50 x 50 mm) with five different FOV positions (Frontal,
Pre-Molars and Molars), and 3 sizes for a total of 30 combinations with automatic
selection; with manual selection, it is possible to select a high voltage between 60kV
and 86kV, in 2kV steps and anodic current from 2 mA to 12.5 mA in the R20 scale
steps.

3D Maxillary Teeth (FOV 50 x 50 mm) with five different FOV positions (Frontal, Pre-
Molars and Molars), and 3 sizes for a total of 30 combinations with automatic
selection; with manual selection, it is possible to select a high voltage between 60kV
and 86kV, in 2kV steps and anodic current from 2 mA to 12.5 mA in the R20 scale
steps.

3D TMJ (FOV 85 x 93 mm) with two different FOV positions (R or L), 3 sizes for a
total of 12 combinations with automatic selection; with manual selection, it is possible
to select a high voltage between 60kV and 86kV, in 2kV steps and anodic current
from 2 mA to 12.5 mA in the R20 scale steps.

3D Sinus (FOV 85 x 93 mm) with 3 sizes for a total of 6 combinations with automatic
selection; with manual selection, it is possible to select a high voltage between 60kV
and 86KV, in 2kV steps and anodic current from 2 mA to 12.5 mA in the R20 scale
steps.
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e« 3D Extended Volumes (FOV 116 x 103 mm) with 3 sizes for a total of 6 combinations
with automatic selection; with manual selection, it is possible to select an high
voltage between 60 kV and 86 kV, in 2 kV steps and anodic current from 2 mA to
12.5 mA in the R20 scale steps.

e 3D Airways (FOV 116 x 103 mm) with 3 sizes for a total of 6 combinations with
automatic selection; with manual selection, it is possible to select a high voltage
between 60 kV and 86 kV, in 2 kV steps and anodic current from 2 mA to 12.5 mA
in the R20 scale steps.
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4.3 Block diagram

This paragraph provides a brief description, at block diagram level, of the X-MIND prime
3D. Aim of this paragraph is to provide a brief description of the system. More details
about the electronic circuits which compose the system can be obtained by analyzing
the schematics provided in chapter 12.

MCU board A1 is the main board that manages directly all the components of the unit.
It is connected to the following components:

e Power supply assembly (G1)

e Chin Rest motor and collimator motor

e  Zero position sensors

e  X-ray button

« External signal board (A6)

e Lift motors control rack (G2)

e  Generator board (A2) ---> (Tubehead)

e Overlay

e 3D sensor Power board

e Sensor 3D ---> (PC) Ethernet 1

< DSPU board (A14) ----> (PC) Ethernet 2

MCU board, DSPU board and HF board are equipped with a local microcontroller that
shares information using a CANbus transmission line and protocol.

4.3.1 Power supply circuit

It is positioned in the top part of the unit and it is mainly composed by mains switch (S1),
line filter (Z1) and a 24Vdc 8,4A switching mode power supply (located under the MCU
board) G1 which supply 24 Vdc to the MCU board, that generates the different voltages
to the unit and the 24 Vdc to the 3D power board.

e Main power supply drives also the up/down motors (M1 and M2) through the motor
column driver board (G2) located in the lower part of the unit. Safety switch S2
located in the top side of the unit (red button). In case switch is pressed, the up/down
movement is inhibited.

e« Main power supply is also provided to the Generator Board A2 used to generate
High voltage to the tube head.

e« Main power supply is also provided to the 3D power board used to generate High
voltage to the Sensor 3D.

The unit does not include a voltage selector circuit for the mains voltage. Therefore, the

unit is manufactured in different versions, depending on the line voltage of the installation
place.
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4.3.2 MCU board (A1)

It is located on top of the unit.
Main tasks are:

General controlling of the unit, receiving the signals from the keyboard and from the
different optical sensors.

Driving of the 4 stepper motors which compose the system.

Managing the signal of position for the lift motors through the Linak motor driver
board.

Monitoring the functioning of the motors through the analysis of the signals (zero
position) coming from the zero position light sensors.

Driving of the HF group (Generator board and tubehead) in order to provide the X-
ray doses set by the operator on the PC (kV and mA set point) and in the meantime,
check the functioning of this group through the managing of the relevant alarm
signals.

Driving of the x-ray button signal and the digital sensor board used to synchronize
sensor acquisition with X-ray emission.

Activation of the 2 luminous centering devices.

Managing of the alarms that can be generated by anomalous conditions present in
the unit and caused by the operator or by a fault. These signals are sensed by the
local MCUs and signal led using specific CANBus messages and reading
temperature sensor placed on the 3D sensor power board.

MCU includes also the configuration and calibration data and the HW key including the
data of XP exams. Adapter board includes the programming data.

Hardware key board (U.I.C.)
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4.3.2.1 MCU board DIP Switches
The following table shows the different modalities of DIP Switches present on the MCU
board.
Code (%) 1 2 3 Function
0 ON ON ON Normal mode
1 OFF ON ON EEPROM reset (see paragraph 9.2.2.1)
2 ON OFF ON Exhibition demo mode: allows rotation without
X-ray emission (see paragraph 7.15.2)
4 ON ON OFF |- Axis alignment service mode: used to

check laser centering rotating between the
arm 0°, 90° and 180° positions by pressing
>0<.

- Collimator type setting (see paragraph
11.2.6).

* It is possible to see this code by keeping the MCU SD card log (see paragraph

11.2.1.2)

DIP switches

Figure 4
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4.3.3 Generator board (A2) and Tubehead

The Generator board and the tubehead are located on the rotating arm. The power
supply voltage is directly provided by the mains line.

Generator board includes a pprocessor which communicates with the MCU board (A1)
through the CANBus cable (X15-X32). This cable also has a dedicated wire to bring the
X-ray button signal to this board, so the "dead man switch" method is generated directly
on the board.

The high frequency (HF) circuit is based on an inverter circuit working at the frequency
about 100kHz, which drives the tubehead through an output stage based on IGBT
components.

The Generator board receives the signals concerning the X-ray dose to provide (kV and
mA), from the MCU board through CANBus messages; it is the Generator pprocessor
that generates the commands used for the X-ray emission. The Generator board
provides to the tubehead the voltages that drive the high voltage transformers that then
drive anode and filament of the X-ray tube, also giving the relevant timing.

The tubehead is composed by the X-ray tube (CElI OPX 105-12) inserted in a sealed
container, together with the high voltage transformers, filled with dielectric oil.

The Generator board controls the X-ray emission parameters feedbacks, generated by
the tubehead. Any anomalies are then communicated to the MCU board (A1) which
generates error codes to alert the operator.

4.3.4 3D Sensor Power board (A10)

It is located behind the 3D sensor support.
The main tasks are:

e Give the power supply (9V) to the 3D Sensor.

¢ Give to the MCU the temperature of the 3D Sensor, through which the system can
manage the switching ON / OFF of fans and the 3D sensor power supply.

e Give to the MCU the disk collimator light barrier signal.

e Allows the transmission of the 3D exams clock signal from the Generator board (A2)
through the MCU to the 3D Sensor.
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Figure 5 shows a general view of X-MIND prime 3D control Interface.

Figure 5 - Keyboard

Label

Description

The up/down movement of the column is controlled by
the corresponding keys. The movements are enabled
during equipment setting.

Column movement is not possible if the emergency
button is pressed.

The "Luminous centring device" key turn the laser
centring devices ON/OFF, allowing the correct
positioning of the patient.

Light indicator of "Machine Ready" status:

« Green fixed, alerts the user that by pressing the X-
ray button, X-ray emission will start

« Green blinking slowly, indicates that by pressing >0<
button, axis reset will start

« Green blinking fast, indicates the equipment cooling
status.

Light indicator "X-Ray Emission" status. It indicates the
emission of X-rays.

S,
S
-
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Label

Description

Light indicator of "Computer connection" status:

Blue fixed, computer connection established
Blue blinking slowly, waiting for computer
connection. No X-ray emission available

Blue blinking fast, the equipment is in error state.
Refer to the GUI for error description.

The "Centring/Patient Entrance" key is used to:

Start/Stop the exam procedures

Put the rotation arm in the patient entrance
position at the end of the exam.

7 | Temple clasps closing/release knob.

Chin rest control LED:

White fixed, the chin rest is correct for the
selected exam

White blinking, the chin rest is not present or not
correct for the selected exam
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5. TECHNICAL CHARACTERISTICS

‘prime

X MIND

General features

Type X-MIND prime 3D

Manufacturer de Goétzen S.r.l.
21057 Olgiate Olona (VA) - ltaly

Class Class | with type B applied parts s
according to IEC 60601-1
classification.

Protection degree IPXO0 standard device

Line voltage 99-264 V

Rated line voltage 110-240V

Line frequency 50/60Hz

Maximum line current 14A @ 110V 50/60Hz
6A @ 240V 50/60Hz

Technical factors for maximum line 86kV, 12.5mA

current

Power consumption 1.8kVA @ 110V 50/60Hz
1.4kVA @ 240V 50/60Hz

Protection fuse (F1) 20 AT 250V 6.3x32 mm 10kA@125V
8 AT 250V 6.3x32 mm 200A@250V

Column protection fuse (F2) 3 AT250V 6.3x32 mm 10kA@125V
1.6 AT 250V 6.3x32 mm 100A@250V

Line apparent resistance 0.4 Q max (99-132 V)
0.5 Q max (198-264 V)

Rated output voltage (kVp) 60 - 86kVp, with 2 kVp steps

Anodic current 2 - 12.5mA, with R20 scale steps (2, 2.2,
25,28,32,36,4,4.5,5,56,6.3, 7.1, 8,
9,10, 11, 12.5)

Additional filtration =2 mm Al eq.
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Exposure times

Panoramic exam (PAN)

Half panoramic exam

Ortho Rad panoramic exam
Low dose panoramic exam
Frontal dentition

Bitewing Right, Bitewing Left
Bitewing Right & Left

TMJ mouth closed/open

TMJ single phase

Sinus P/A projection

3D exams (except TMJ 3D)
T™MJ 3D

Exposure time accuracy

14 s Adult / 12.8 s Child
7.7 s Adult/ 7.1 s Child
11.5 s Adult / Child

11.6 s Adult/ 10.4 s Child
4.1 s Adult / Child

3.1 s Adult / Child

6.2 s Adult / Child

10.6 s for left and right joint in open and
closed condition

53s

9s

7s

6.2s

+ 5 % or £ 20ms whichever is greater

Exam modes

Exam selection

Panoramic exam

TMJ (Temporal Mandibular Joint) exam
Sinus
Volumetric 3D exams

e Automatic selection for Adult and

Child, 3 Sizes
e 3 biting modes (Panoramic exam)
e Manual selection
e Standard panoramic
e Half panoramic L/R
e Ortho Rad panoramic
e Low dose panoramic
e Frontal dentition
e Bitewing Left/Right
e Bitewing Left and Right
TMJ open and closed mouth
Sinus P/A projection

Automatic selection for Adult and Child, 3
sizes chosen between: entire Dentition,
Mandibular Dentition, Maxillary Dentition,
Small Volumes (frontal, premolar, molar),
TMJ Left, TMJ Right, Sinus

3D Dentition reconstructed volume

Entire volume (*)

Mandibular and Maxillary volume (*)
Small volumes

Extended volumes

85 mm x 93 mm (Diameter x Height)
85 mm x 50 mm (Diameter x Height)
50 mm x 50 mm (Diameter x Height)
116 mm x 103 mm (Diameter x Height)

(*) In case collimator kit code 6604061200 is present, the values will change to: Entire
volume 80 mm x 80 mm (Diameter x Height); Mandibular and Maxillary volume 80 mm x
50 mm (Diameter x Height)
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Geometric Magnification after
Image magnification magnification software
correction
Adult / Child standard Panoramic 1:1.28 (constant 1:1(
over dentition part)
TMJ open/closed mouth 1:1.25 (hominal) 1:1(
Sinus 1:1.27 (nominal) 1:1(

A

(*) Warning
The declared image magnification value is valid after proper software
calibration.

O,

Note

X-MIND prime 3D is based on a standard dentition and ascending rami shape.
This shape, based on statistical studies, establishes a form for the
dentomaxillofacial complex, adopted as "standard".

X-MIND prime 3D follows a rototranslation path which maintains the
magnification factor as stated in the Technical Characteristics of each type of
exam as constant along this "standard" shape only along the dentition area. The
patient’s anatomy can differ significantly from the statistical model, so the
magnification factor is not maintained and may be different from the value
stated. Based on experience and competence, the user has to judge this
variation.

In any case, TMJ radiography cannot be used to perform calculations of
distances, angles etc. on the film.
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Tube-head characteristics

Model MPV 05
Manufacturer de Gotzen S.r.l.
21057 Olgiate Olona (VA) - ltaly
Maximum tube voltage 86 kVp
kVp accuracy +8%
Maximum anodic current 12.5 mA
Anodic current accuracy +10 %
Duty cycle 1:16

Reference loading conditions related to
maximum energy input to the anode

2812.5mAs/h @ 86 kVp

Nominal power

1.075 kW (86 kVp - 12.5 mA)

Total filtration

=225 mm Al eq. @ 86 kVp

HVL (Half value layer)

> 3.2 mm Al eq. @ 86 kVp

Transformer insulation

Oil bath

Target angle and reference axis

See Figure 6

Cooling

By convection

Leakage radiation at 1 m

< 0.5 mGy/h @ 86 kVp - 12.5 mA - 3s duty
cycle 1/16

Tube-head maximum thermal capacity

310kJ

36

Figure 6: Tube-head target angle (view from the bottom)
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X-ray tube characteristics

Manufacturer

Type

Nominal focal spot
Inherent filtration

Anode tilt

Anode material

Nominal maximum voltage
Filament max current
Filament max voltage
Anode thermal capacity

Anode thermal capacity during
continuous operation

CEl

OPX 105-12
0.5 EN 60336
0.5 mm Al eq.
12°

Tungsten

110 kVp

4 A

6.7V

30 kd

300 W

Laser centering devices

2 laser beams are used for patient positioning; beams that align the sagittal and
Frankfurt planes (please refer to relevant paragraphs for a detailed explanation).

Wave length

Divergence

Optical power on the working surface
Laser class

650 nm
< 2.0 mRad
<1 mW

Class 2 laser product according to IEC
standard 60825-1:2007

Digital sensor

Detector type
Sensitive Area (H x L)

Pixel dimensions

Number of pixels (H x L)

Voxel dimensions

Resolution (spatial frequency at

CTF=5%)
Sensor cover attenuation equivalent

CMOS flat panel
144 x 118.6 mm

120 um
240 pm (2x2 binning)

1200 x 988
600 x 494 (2x2 binning)

175 pm HD mode
87.5 pm XD mode

4.16 Ip/mm

< 0.4 mm Al eq.
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Mechanical characteristics

Focal spot to image receptor distance 52 cm (20")
Telescopic motorised column run 66 cm (26")
Maximum total height 219 cm (86")
Note:

For the wall mount model this value
refers to the recommended installation

height
Weight 67 kg base version
Column base (optional) 6 kg

Working conditions
Minimum room size (please refer to the 120 x 115 cm
Service Manual)

Recommended room size (please refer 160 x 150 cm
to the Service Manual)

Working temperature range + 10°C + + 35°C
Relative working humidity (RH) range 30% + 75%
Working atmospheric pressure range 700 + 1060 hPa
Temperature range for transport and -20°C + + 70°C
storage

Humidity range for transport and storage < 95% without condensation

Minimum atmospheric pressure for 630 hPa
transport and storage

Note

The handles of the equipment are covered with a special antibacterial paint
which, thanks to the emission of silver ions, prevents the development of micro-
organisms.
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5.1 Dimensions

797 (31.4")

o
Q
O
)
iy
o o
< o
3 NI
NE <
= o0}
< —
. o =~
~ N
n 1)
$ —
i
.|.
[Tp]
™~
o))
7 s
Angle revolution 270°
///
7
~ /
= /
© /
™ /
< !
~— [
~ |
o
i \
i \
\
\
\\ N
AN \>
A 7
\\ //
953 (37.5")

Figure 7: X-MIND prime 3D dimensions — Wall mounted version
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Figure 8: X-MIND prime 3D dimensions — Wall mounted with floor support version
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5.2 Tube loading curves, anode heating and cooling

curves
Tube “CEI OPX 105-12” (0.5 IEC 336)
Tube loading curves
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5.3 Characteristics of the supplied workstation

The workstation supplied with the equipment has the following characteristics:

e Processor Intel Core i7 (4 cores 8 threads) 3 GHz or higher.

< 8 GB RAM.

e Harddrive 1 TB.

e DVD recorder.

e« GPU card with the following specifications (NVIDIA® QUADRO® P2000):
— chipset Nvidia
— Global memory = 4 GB
— Capability (=architecture) = Maxwell.

Operating System Windows 10 - 64 bit.

Monitor characteristics:
e Resolution: 1920 x 1080 pixels
e Colour depth: 16M of colour
e Contrast: 1000:1
e Luminosity: 250 cd/m?
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5.4 Software

The equipment Graphical User Interface can be run with the software provided with the
machine or integrated in a third party imaging and database software that complies with
the following specifications: it has to be CE marked as medical device of class lia and
integrate the equipment SDK according to what stated in the document PANOWS3D API
programmer’s guide Vn (n is the document revision), contact Acteon to have the latest
revision of the programmer’s document.

The 3D exams can be viewed with any software that can import, view and manage 3D

volumes saved in dicom slices with the following maximum dimensions:

o Normal resolution full volume: 532 slices, 492x492 pixels per slice, 12 or 16 bits, for
a total of 484 kB/slice

. Full resolution 80x50 volume: 542 slices, 984x984 pixels per slice, 12 or 16 bits, for
a total of 968 kB/slice.

5.5 X-MIND prime 3D — PC communication

The communication between X-MIND prime 3D and computer is carried out with a LAN
connection based on a TCP/IP protocol and a point to point connection between the
detector and computer using an UDP protocol on a gigabit Ethernet.

In order to properly operate the unit, follow carefully the instructions reported in the
Service Manual at paragraph 7.6.

The system is provided with 2 Ethernet cat 5e cables in order to permit the PC
connection. In case of replacement, cables of the same or superior category have to be
used.

If the communication between X-MIND prime 3D and PC is not properly set problems in
unit connection causing impossibility of acquisition or loss of frames causing distortion
and artefacts on the images can occur.

Note
@ X-MIND prime 3D is not intended to transmit or receive information to/or from
other equipment through network/data couplings.
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5.6 Separate parts supplied with X-MIND prime 3D

X-MIND prime 3D comes with the following removable accessories:

Chin rest for standard panoramic

(code 6104011519 +
5407098200), supplied  with
removable appendix for
edentulous patients (code
5407098119)

Reduced height chin rest for
standard panoramic (code
6104011719 + 5407098200)

Lowered chin rest for 2D and 3D
Sinus and 3D TMJ, made by
lowered chin rest (code
6104011619) and appendix for
edentulous patients (code
5407098119)

Standard TMJ positioning support
(code 6107099800)

\\\\ ..__.-/"A

S

d
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Head strips for 3D exams (code
5404012500)

Bites (code 6107110300), bite

protective sleeves (code
6107110700) and TMJ positioner
protective sleeves (code
6107110800)

Disposable and unsterilized parts.
Replace after every use.

Note
@ These removable parts are considered “type B applied parts”, in accordance

with IEC 60601-1, 3 edition.

Some of these parts do not carry identification codes due to their small size.
The use of these parts on other devices is not possible, since they are parts
designed specifically for the X-MIND prime 3D.
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5.7 Reference standard

Medical electrical equipment for extra-oral dental radiography X-MIND prime 3D
complies with:

IEC 60601 1: 2005 (3 ed.)
Medical electrical equipment — Part 1: General requirements for basic safety and
essential performance

IEC 60601 1: 2005 (3 ed.) + Am1:2012
Medical electrical equipment — Part 1: General requirements for basic safety and
essential performance

IEC 60601-1-6:2010 (3@ Ed.)

Medical electrical equipment — Part 1-6: General requirements for safety — Collateral
Standard: Usability including IEC 62366: Application of usability engineering to medical
devices.

IEC 60601-1-6:2010 (3 Ed.) + Am1:2013

Medical electrical equipment — Part 1-6: General requirements for safety — Collateral
Standard: Usability including IEC 62366: Application of usability engineering to medical
devices.

IEC 60601-1-2:2007 (3 Ed.)
Electromagnetic compatibility — Requirements and tests.

IEC 60601-1-2:2014 (4" Ed.)
Electromagnetic disturbances — Requirements and tests.

IEC 60601-1-3:2008 (2" Ed.)
Medical electrical equipment — Part 1-3: General Requirements for Radiation Protection
in Diagnostic X-Ray Equipment.

IEC 60601-1-3:2008 (2" Ed.) + Am1:2013 (ed. 2.1)
Medical electrical equipment — Part 1-3: General Requirements for Radiation Protection
in Diagnostic X-Ray Equipment.

IEC 60601-2-63:2012 (15t ed.)
Medical electrical equipment — Part 2-63: Particular requirements for the basic safety and
essential performance of extra-oral dental X-ray equipment.

IEC 60601-2-63:2012 (1sted.) + Am1:2017 (ed. 1.1)
Medical electrical equipment — Part 2-63: Particular requirements for the basic safety and
essential performance of extra-oral dental X-ray equipment.

IEC 62366:2007 (1st Ed.)
Medical devices — Application of usability engineering to medical devices.

IEC 62366:2007 (18t Ed.) + Am1:2013
Medical devices — Application of usability engineering to medical devices.

IEC 62304:2006 (1st Ed.) + Ac:2008
Medical devices software — Software life-cycle processes.

IEC 62304:2006 (1t Ed.) + Am1:2015 (ed. 1.1)
Medical devices software — Software life-cycle processes.

IEC 60825-1:1993 (1nd ed.)
Safety of laser product — Part 1: equipment classification and requirements.

IEC 60825-1:2007 (2™ ed.)
Safety of laser product — Part 1: equipment classification and requirements.
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EN-1SO 14971:2012
Medical Devices — Application of Risk Management to Medical Devices.

CAN/CSA-C22.2 No 60601-1:08
Canadian National deviations to IEC 60601-1.

CAN/CSA-C22.2 No 60601-1:14
Canadian National deviations to IEC 60601-1.

ANSI/AAMI ES60601-1:2005/A2:2010
US National differences to IEC 60601-1.

ANSI/AAMI ES60601-1:2005/12012 and A1:2012
US National differences to IEC 60601-1.

CFR 21
Code Federal Regulation. Sub Chapter J.

c €0051 Guarantees the compliance of X-MIND prime 3D with Directives
93/42/EEC (as amended), 2011/65/EU, 2006/42/EC.

Classifications

X-MIND prime 3D is an electrical medical X-ray device classified as class | type B
according to EN 60601-1, with continuous operation at an intermittent load.

According to 93/42/EEC Medical Devices Directive, the equipment is classified as class
Il B.

According to Canadian MDR, the equipment belongs to class Il.

According to FDA 21 CFR, the equipment belongs to class Il.
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6. PRE-INSTALLATION

The instructions indicated in this chapters and in the following ones enable to perform a
correct installation in order to allow a regular operation of X-MIND prime 3D.

The supplier can provide the assistance and the necessary technical advice for pre-
installation, all masonry works and the pre-installation phase are at the customer’s
charge and must be performed complying with the indications given below.

The requirements for a correct installation of X-MIND prime 3D are:

e minimum height of the room: 2.5 m (8.20°) and a surface variable according to the
configuration of X-MIND prime 3D to be installed

e acertain distance from heating devices

e the entries in the room, for the transport of the unit, must have a minimum width of
80 cm (31.507).

Note

@ Also if package can be used as tool to install the X-MIND prime 3D, here
following the indication of the drill layout for the standard height in case it is
necessary to prepare the room before you receive the unit.
Fixing to the wall must be done using the 4 holes indicated in the figure.

380 406
(14.96") 310 (16.00") 310
9.5 190 190 9.5 (8288,,) | (8283,,)
(7.48") | (7.48") : s
A £ T AT~
- NN B . gl
‘ ™ g < o < |0
Z o o
N
@9.5 162 ‘ 162 @9.5
(6.38") ' (6.38") — Q510 446 . QSIO
~ o (17.56") ~
324 Rla %
(12.76") Z Te
Standard version Double stud version (16”)
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Warning
In its standard versions, X-MIND prime 3D can be fixed directly to the wall. It is
responsibility of the installer to verify the type of wall and use the correct fixing

anchor.

Here following some suggestion that can help installer to find the correct method
depending on wall and installation type.

Standard installation (wall mounted) with the unit installed directly on the
wall. Extraction force on each anchor is about 85 Kg.

In case of full concrete (class C20/C25 thickness >200mm): drill with
@8 + Fischer Anchor FAZ 1l 8/10 (ordering code 6604100100).
Tightening force 20Nm.

In case of full bricks: drill @14 + chemical Anchors FIS V-BOND 300T
+ Steel Insert FIS E 11X85 M6 + screws M6x25 (ordering code
6604100200). This solution permit to avoid the use of threated bars.
Tightening force 4Nm.

In case of hollow brick: drill @16 + chemical Anchors FIS V-BOND 300T
Plastic anchor FIS H 16X85 K + Steel Insert FIS E 11X85 M6 (ordering
code 6604100200). This solution permit to avoid the use of threated
bars. Tightening force 2Nm.

Wall mounted with floor support installation (optional) with unit installed
to wall and floor. Extraction force on each anchor is about 72.5 Kg each.

In case of full concrete (class C20/C25 thickness > 200mm): drill with
@8 + Fischer Anchor FAZ 1l 8/10 (ordering code 6604100100).
Tightening force 20Nm.

In case of full bricks: drill @14 + chemical Anchors FIS V-BOND 300T
+ Steel Insert FIS E 11X85 M6 + screws M6x25 (ordering code
6604100200). This solution permit to avoid the use of threated bars.
Tightening force 4Nm.

In case of hollow brick: drill @16 + chemical Anchors FIS V-BOND 300T
Plastic anchor FIS H 16X85 K + Steel Insert FIS E 11X85 M6 (ordering
code 6604100200). This solution permit to avoid the use of threated
bars. Tightening force 2Nm.

Floor installation (optional). Extraction force on each anchor is about 63
Kg each.

In case of full concrete (class C20/C25 thickness > 200mm): drill with
@8 + Fischer Anchor FAZ 1l 8/10 (ordering code 6604100100).
Tightening force 20Nm.

In case of hollow brick: drill @16 + chemical Anchors FIS V-BOND 300T
ART. 516352 Plastic anchor FIS H 16X85 K + Steel Insert FIS E 11X85
M6. This solution permit to avoid the use of threated bars.

In case of full bricks: drill @14 + chemical Anchors FIS V-BOND 300T
+ Steel Insert FIS E 11X85 M6. This solution permit to avoid the use of
threated bars.
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6.1 Electrical setting up

e Single-phase grounding supply
U Frequency

e Power consumption
e Current consumption

e Apparent line resistance

Service Manual — Pre-installation

110-240 V ~
50/60 Hz

1.8 kVA (at 110 V)
1.4 KVA (at 240 V)

14 A (at 110 V)
6 A (at 240 V)

0.4 Q max (99-132 V)
0.5 Q max (198-264 V)

Note

The unit is supplied as a unit to be installed permanently.
Please DO NOT connect the unit to the power using a normal socket, to avoid
compromising the electrical safety.

The unit must be connected to a differential magneto-thermal switch, to separate
the unit from the supply. This switch must comply with the electrical regulations

in force in the country of installation.

The supply conductors must have a 1.5 mm? (16 AWG) section.
The general grounding must comply with the rules in force; a wrong quality of the
grounding could be dangerous for the operator’s safety and cause a bad function of the

electrical devices.

Note
@ Power supply cable is already connected inside the X-MIND prime 3D.
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0,

Note
X-MIND prime 3D, IS SET TO connect, at the entrance of the X-ray room, the
following control and warning devices:

* READY light: Green light (24V 40W max.), it signals that the machine is ready
to perform the exam (contact N.O.)

 X-RAYS light: Yellow light (24V 40 W max.) it signals the entry in the X-ray
room is forbidden, since an exposure is on the run (contact N.O.)

The unit only provides the closing contacts relative to the above mentioned
functions. Power voltages for the relevant devices have to be provide from
outside, making sure not to exceed the indicated ratings.

¢ Remote X-RAYS button: “Dead man switch” remote control, enables to
perform the exam at a distance, the operator can stand outside the X-ray
emission area. This button must be suitable to prevent unwanted emission.
The standard X-ray button supplied with the unit has the above characteristic.

Remote X-rays
button connection

Lights connection:

X11-1/X11-2 contact closed when unit is ready
X11-3/X11-4 contact closed during X-ray
emission

A

Warning

It is installer’s responsibility to check the characteristics of the remote X-ray
button.

No current or voltage must pass through remote control hand switch.

Wrong connections may damage the MCU.
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6.2 Packaging

X-MIND prime 3D is delivered in a single carton-board box.
Package itself became a tool used to install the unit.

Weight
Contents Packing dimension
Net Gross
Comblete unit 120x80x67 cm 62 kg 80 kg
P (47.3"x31.5"x26.4") (137 Ibs) (176 Ibs)

Note
The box mount shock detectors.

At the receiving and before install the unit, verify that those sensors have not
been activated.

Warning
Acteon will not bear any responsibility for damages caused to the equipment due
to improper unpackaging procedure, and for the relevant costs.
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6.3 Space requirements
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7. INSTALLATION

Note
@ X-MIND prime 3D is delivered completely pre-mounted; it is contained in a
single box.
The mechanical mounting consists exclusively in fixing the unit to the wall and
complete with few operations the installation. Most of the adjustments are
carried out in factory.
A single technician will be able to install the unit as package is used to support
the unit during installation.

Note

@ Also if package can be used as tool to install the X-MIND prime 3D, here
following the indication of the drill layout for the standard height in case it is
necessary to prepare the room before you receive the unit.
Fixing to the wall must be done using the 4 holes indicated in the Figure 11.

380 406
(14.96") 310 (16.00") 310
9.5 190 190 9.5 (8288,,) | (8288,,)
(7.48")71°(7.48") : s
%R 2% =0 38
M N T o < |0
Z ) Z
N
@9.5 162" ‘ 162" @9.5 310 446 310
(6.38") (6.38") —~ "
~ (17.56") ;;
324 R Q
(12.76") o) < ]
Standard version Double stud version (16”)
Figure 11
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Warning
In its standard versions, X-MIND prime 3D can be fixed directly to the wall. It is
responsibility of the installer to verify the type of wall and use the correct fixing

anchor.

Here following some suggestion that can help installer to find the correct method
depending on wall and installation type.

Standard installation (wall mounted) with the unit installed directly on the
wall. Extraction force on each anchor is about 85 Kg.

In case of full concrete (class C20/C25 thickness >200mm): drill with
@8 + Fischer Anchor FAZ 1l 8/10 (ordering code 6604100100).
Tightening force 20Nm.

In case of full bricks: drill @14 + chemical Anchors FIS V-BOND 300T
+ Steel Insert FIS E 11X85 M6 + screws M6x25 (ordering code
6604100200). This solution permit to avoid the use of threated bars.
Tightening force 4Nm.

In case of hollow brick: drill @16 + chemical Anchors FIS V-BOND 300T
Plastic anchor FIS H 16X85 K + Steel Insert FIS E 11X85 M6 (ordering
code 6604100200). This solution permit to avoid the use of threated
bars. Tightening force 2Nm.

Wall mounted with floor support installation (optional) with unit installed
to wall and floor. Extraction force on each anchor is about 72.5 Kg each.

In case of full concrete (class C20/C25 thickness > 200mm): drill with
@8 + Fischer Anchor FAZ 1l 8/10 (ordering code 6604100100).
Tightening force 20Nm.

In case of full bricks: drill @14 + chemical Anchors FIS V-BOND 300T
+ Steel Insert FIS E 11X85 M6 + screws M6x25 (ordering code
6604100200). This solution permit to avoid the use of threated bars.
Tightening force 4Nm.

In case of hollow brick: drill @16 + chemical Anchors FIS V-BOND 300T
Plastic anchor FIS H 16X85 K + Steel Insert FIS E 11X85 M6 (ordering
code 6604100200). This solution permit to avoid the use of threated
bars. Tightening force 2Nm.

Floor installation (optional). Extraction force on each anchor is about 63
Kg each.

In case of full concrete (class C20/C25 thickness > 200mm): drill with
@8 + Fischer Anchor FAZ 1l 8/10 (ordering code 6604100100).
Tightening force 20Nm.

In case of hollow brick: drill @16 + chemical Anchors FIS V-BOND 300T
ART. 516352 Plastic anchor FIS H 16X85 K + Steel Insert FIS E 11X85
M6. This solution permit to avoid the use of threated bars.

In case of full bricks: drill @14 + chemical Anchors FIS V-BOND 300T
+ Steel Insert FIS E 11X85 M6. This solution permit to avoid the use of
threated bars.
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7.1 Mechanical installation

1. Remove the carton box and the higher polystyrene section.

Figure 12

2. Remove the front polystyrene section.

Figure 13
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3.

4.

5.

Slide the packaging from the polystyrene base close to the wall in the position where
the X-MIND prime 3D will be installed.
Push the packaging until the wall plate is against the wall.
Figure 14
Verify with an air bubble lever that the plate is horizontal.
Put the air
bubble level
in this
position
over the
wall plate

Figure 15
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6.
7.

Mark on the wall the position of the dowels holes.

Move back the packaging, drill the wall, put the dowels, reposition the packaging
against the wall and secure the wall plate to the wall with the screw.

Warning
Extracting force on each dowel are:

- 85 Kg for standard installation (wall mounted)
- 72.5 Kg for wall mounted with floor support installation (optional)
- 63 Kg for floor installation (optional).

It is responsibility of the installer to verify type and solidity of the wall and identify
the correct type of fixing method (metallic dowels, plastic dowels or chemical
fixing anchors etc...).

60

8.

Remove the plastic protection between plate and rotating part.

Figure 16
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9. Once fixed the plate to the wall, remove the tilting plate locking screws, and their
nuts, locking the wall plate.

Remove

Figure 17
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10. Grab the packaging and lift until the insertion of the pin-lock is in its seat.

Note
@ The force necessary to lift the X-MIND prime 3D is about 20kg, so that a single
technician can be enough to install the unit.

Figure 18
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11. Once the unit reaches the final position, be sure that the safety pin is properly locked
before to leave the package.

Figure 19
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12. Reinsert immediately the tilting plate locking screws, and their nuts and lock the
tilting plate at the wall plate.

Reinsert

Figure 20
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13. Tighten the nuts of the eyebolts of the rotation pins.

Figure 21

Warning
In case of dismountling the unit (i.e. after exhibition), it is necessary to loosen
these nuts in order to avoid damages to the hinge during rotation.
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14. Cut the straps that join the two polystyrene elements and remove them.

Figure 22

Note
@ Inside the polystyrene elements, you can find the unit accessories and the wall
plate cover.

15. Remove the upper cover releasing the two screws present in the back side (wall
direction); front side of the cover is fixed without screw (locking pins).
Remove the safety plate used do keep the rotating arm fixed during transportation.

Figure 23
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7.2 Fuses installation

X-MIND prime 3D is delivered in an open range voltage configuration which makes it
compatible with both 115 Vac and 230 Vac mains electricity. In order to allow the correct
operation of the unit, it is necessary to install the right fuses according to the mains
electricity of the country of installation.

The system is delivered with 5 bags: 4 bags for fuses F1 and F2 (2 bags related to
installation in 110 — 200 Vac voltage range input and 2 bags for 200-240 Vac
environment) and 1 bag for fuse-holder caps.

The fuses holder is placed on top of X-MIND prime 3D as shown on Figure 24 (to have
access to this part, it is required to remove the top cover as described in the part 15 of
the paragraph 7.1):

Figure 24

For X-MIND prime 3D unit, the technician shall take care to pick the right fuses from
the bags according to the following table:

Voltage range input Fuses

100 — 200 V F1:20AT
B ac F2:3AT

200-240V FlBAT
B ac F2: 1,6 AT
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7.3 Electrical connections

Figure 25

1. Main Power Supply: the power supply cable is already connected inside the X-
MIND prime 3D. It is only necessary to connect it to the dedicated power supply line.

Note

Before to connect main power supply, be sure that the main provided by the
Customer is according to specification in terms of voltage, line resistance and
safety protections (see paragraph 6.1).

2. X-Ray button: a button is provided with the characteristic “dead man’s” switch.
Connect it to the indicated terminals.

In case it is require to add a remote X-Ray button, used to perform exam with the
operator outside the room, it must be a “dead man’s” switch and provide a clean
contact. This button must be suitable to prevent unwanted emission.

Warning

It is installer’s responsibility to check the characteristics of the remote X-ray
A button.

No current or voltage must pass through remote control hand switch.

Wrong connections may damage the MCU.
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3. Light signalling: X-MIND prime 3D, is set to connect, at the entrance of the X-ray
room, the following control and warning devices:
- READY light (green light 24V — 40W max.): it indicates that the unit is ready to
perform the exam (contact N.O.).

- X-RAYS light (yellow light 24V — 40 W max.): it indicates that the entry in the X-
ray room is forbidden, since an exposure is running (contact N.O.).

o QRO
D Lights connection:
X11-1/X11-2 contact closed when unit is ready
X11-3/X11-4 contact closed during X-ray
emission
© i

Note

The unit only provides the closing contacts relative to the above mentioned
functions. Power voltages for the relevant devices have to be provide from
outside, making sure not to exceed the indicated ratings.

4. 3D Sensor Ethernet: the upper network connector must be connected to the
dedicated Network Interface Card on the PC, via Ethernet cable (= CAT 5e). This
line brings the data from the 3D Sensor.

5. DSPU board Ethernet: the lower network connector must be connected to the

dedicated Network Interface Card on the PC, via Ethernet cable (= CAT 5e). This
line brings the communication between the unit and the PC.

Warning
Never connect the Ethernet cable coming from the computer to other connectors
in the unit (i.e. column movement control rack).
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Warning
Here following some actions that during installation, maintenance or
troubleshooting MUST be avoided as they damage column or control rack:

- Never disconnect cables from the control rack if power supply is ON

- Never switch ON the unit if one of the two columns is disconnected

- Always verify that the columns are connected to the corresponding port in the
control rack.

Column 1 Column 2

Column 2

Column 1 control

control
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7.4 How to mount the covers

Note
@ Cover mounting is easier with the unit powered ON, mainly to move lift.

7.4.1 Wall plate cover

J

EE s

fuant,
-
"
-
i

Figure 26
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7.4.2 Upper cover

Screws

P -

Push to lock

Figure 27

7.4.3 Temple supports

Figure 28
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7.5 Unit full installed

]

XMIND
pRime

7.6 How to position the cables

The cables output are from lower side of the X-MIND prime 3D so that it's possible to
position them in a single cable channel on the wall.
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7.7 PC configuration

7.7.1 Network Interface board configuration

The equipment is supplied with a dedicated dual port Network Interface Card (NIC). In
order to connect the X-MIND prime 3D to the PC it is necessary to configure the
properties of the dedicated NIC following the procedure described below.

1.

Go to Control Panel > Network and Internet > Network and Sharing Center > Change
adapter settings. The network adapters are labelled with the NIC model that is either
Intel I350-T2 or Intel PRO/1000.

~ Ethernet 3 - Ethernet 2
L\g Network cable unplugged L\g Network cable unplugged
)4 @7 Intel(R) PRO/1000 PT Dual ... )4 @7 Intel(R) PRO/1000 PT Dual ...

Plug the DSPU board Ethernet cable to the left port of the NIC.

Switch on the unit. The network adapter connected to the DSPU will become active.

~ Ethernet 3 — Ethernet 2
L\# Identifying... L\g Network cable unplugged

@ Intel(R) PRO/1000 PT Dual ... % @7 Intel(R) PRO/1000 PT Dual ...

Right click on it and select “Properties”.

Select the item “Internet Protocol Version 4” and click on “Properties”. Configure the
IP address as follows:

e [P address: 192.168.0.16

e Subnet Mask: 255.255.255.0

and then click “OK”.

Internet Protocel Version 4 (TCP/IPv4) Properties >
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(") Obtain an IF address automatically
(®) Use the following IP address:

IP address: 192 .168. 0 . 16
Subnet mask: 255,255,255, 0

Obtain DNS server address sutomatically
(®) Use the following DNS server addresses:
Preferred DMS server:

[Jvalidate settings upon exit Advanced...

Cancel
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6. Plug the 3D Sensor Ethernet cable to the right port of the NIC. The second network
adapter corresponding to the dual port NIC will become active.

— Ethernet 3 - Ethernet 2
> _ |dentifying... y Identifying...
@7 Intel(R) PRO/1000 PT Dual ... @7 Intel(R) PRO/1000 PT Dual ...

7. Right click on it and select “Properties”.

8. Select the item “Internet Protocol Version 4” and click on “Properties”. Select “Obtain
an IP address automatically”.

Internet Protocol Version 4 (TCP/1Pvd) Properties X

General  Alternate Configuration

You can get IP settings assigned automatically if your network supports
this capability. Qtherwise, you need to ask your network administrator
for the appropriate IP settings.

(@ Cbtain an IP address automatically:
(C) Use the following IP address:

IP address: | . . . |

Subnet mask: | . . . |

Defaulk gakeway: | . . . |

(@) Obtain DMS server address automatically
(") Use the following DS server addresses:

Preferred DMS server: | . . . |

Alkernate DS server: | . . . |

Validate settings upon exit el

Concel

Confirm with OK.
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9. To check that the connections are properly configured, with the unit ON, run a
command prompt and type “ping 192.168.0.211”. Press Enter and verify that the unit
reply to the ping as shown in the figure below.

BN Administrator: Command Prompt

If the ping does not reply, swap the two network cables on the NIC ports and repeat
the ping test.

If the problem is still present, unflag the items “GigE Vision Filter Driver” and “Internet
Protocol Version 6” from the properties of all the network adapters.

% Ethernet 2 Properties X

Networking ~ Sharing

Connect using:

i_5] Intel(R) PRO/1000 PT Dual Port Server Adapter
This connection uses the following items:

v T3QoS Packet Scheduler A
’ I GigE Vision Fitter Driver
] %8 Novell ZENworks Location Awareness

¥ g Intemet Protocol Version 4 (TCP/IPv4)
| & Microsoft Network Adapter Multiplexor Protocol
v| a Microsoft LLDP Protocol Driver
‘ 4 Intemet Protocol Version 6 (TCP/IPv6) v
< >
Install.... Uninstall
Description

Allows your computer to access resources on a Microsoft
network.

OK Cancel
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10. Open the Device Manager, double click on “Network adapters” to see the list of
devices.

% Device Manager — O *
File Action View Help
= T E BB EX®
v & DESKTOP-VH3QIF2
> iq Audic inputs and outputs
> & Computer
5w Disk drives
» [ Display adapters
5w DVD/CD-ROM drives

> wm IDE ATA/ATAPI controllers

» = Keyboards

> 8 Mice and other pointing devices

> [ Monitors

v [ Network adapters
I? Realtek PCle GBE Family Controller
@ Scheda server Intel(R} PRO/1000 PT

> [ Portable Devices

5 @ Ports (COM &LLPT)

“ M= Deink Anenac

11. Double click on the dedicated dual port NIC (Intel I350-T2 or Intel PRO/1000). Select
the “Power Management” tab and unflag the box “Allow the computer to turn off the
device to save power”.

Scheda server Intel(R) PRO/1000 PT Properties x
General Advanced Driver Details
Events Resources Power Management

@ Scheda server Intel(R} PRO/1000 PT

o tum off this devics o save power

Allaw this d
Only allow @ magic packet to wake the computer

to wake the computer

| Concel |
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7.7.2 3D sensor Network Interface board configuration

It is required to set the Interface Card (NIC) connected to the 3D sensor with the

configuration explained in the following setting procedure:

1. Openthe “Network Settings” menu of the Ethernet board connected to the 3D sensor

by right clicking on its icon and select “Property”.

2. On the Ethernet board property window click on “Configure...”:

4 Ethernet 2 Properties
Networking ~ Sharing
Connect using:
5P intel(R) PRO/1000 PT Dual Port Server Adapter

X

This connection uses the following items:

™ T QoS Packet Scheduler

] 3 GigE Vision Fiter Driver

TF Novell ZENworks Location Awareness

™ s Intemet Protocol Version 4 (TCP/IPv4)

[0 s Microsoft Network Adapter Multiplexor Protocol

1. Microsoft LLDP Protocol Driver

[] g Intemet Protocol Version 6 (TCP/IPvE)

< >

~

v

Descrioi
Allows your computer to access resources on a Microsoft
network.

Properties

oK |

3. Select the “Advanced” sheet on the network board configuration window.

4. Set the following network settings (see Figures below):
¢ Interrupt Moderation = Disabled

Teamng | VLANs | Boot Opi
General | Link Speed |

Tt

Large Send Offisad V2 (IPv4)
Large Send Offioad V2 (IPv6)
Locally Administered Address
1 nm link Siata Euwand
<

>

Intemupt Moderation
Allows the adapler to moderate interrupts.
When a packet arrives, the adapter generates an interrupt,
which allows the driver to handle the packet At greater ink
speeds, more interrupts are created, and CPU utiization also
increases. This resulls in poor system performance. When you
enable interrupt Moderation, the interrupt rate is lower, and the
result is better system performance

'{_x NOTE: Changing this setting may cause a momentary

- | Detals | Everts
Power Management

OK Cancel |

SERVICE MANUAL - X-MIND prime 3D « (19) « 10/2019 - NXMPENO060C



Service Manual — Installation

e« Jumbo Packet = 9014 Bytes

Large Send Offioad V2 (IPv6)

Locally Administered Address .

§an Ll Coata Conard . -

< > Use Defaut
Jumbo Packet

Enables Jumbo Packet capabiity for TCPAP packets. In situations
where large packets make up the majorty of traffic and ~

‘additional latency can be tolerated, Jumbo Packets can reduce

CPU utilization and improve wire efficiency.

Jumbo Packets are larger than standard Ethernet frames, which

are approximately 1.5k in size.
NOTE: Changing this sefting may cause a momentary L)
loss of connectivity.

[ ox ][ cmoe |

. Maximum Number of RSS Queues = 2 Queues

Performance Options
Receive Side Scaling
TCP/IP Officading Options 5

Wad b |ink
pg

Maamum Number of RSS Gueues

Configures the number of Receive Side Scaling (RSS) queues:

» 1queue is used when low CPU utiization is required.

® 2queues is used when good throughput and low CPU
utilization are required.

® Four or more queues are used for applications that demand
high transaction rates such as web server based
applications. Your CPU utiization may be higher when you
use four or more queues.

T# waTce.

[ ok ][ cwcel
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e  Packet Priority & VLAN = Packet Priority Enabled

This feature enables sending and receiving EEE 802 3ac tagged
frames. ~
® Priority: 802 1p QoS (Qualty of Service) tags for priority-
tagged packets

® VLAM: 50210 tags for Virtual Local Area Networks (VLANS)
Tagged packets use the queue seftings defined by the operating
systen's Priority Level Definttion.

Tagging is automatically enabled when you set up a VLAN on the

VA A bak W canis asem a bnsmndd LIV AR mak o s 40l amb lem

[ ok || Cocd |

e«  Performance Options-> Properties>Received Buffers = 2048

Intel(R) 82574L Gigabit Network Connection #2 Prope... )

Performance Options

Configures the adapter to use settings that can improve adapter
performance

| Sets the number of Recaive Buffers used by the adapter when
copying data to memory. Increasing this value can enhance ~
receive perf but also sysiem memary.

‘You might choose to increase the number of Receive Buffers if

you notice & significant d in the per of ived
traffic. If receive performance is not an issue, use the default

sefting, v

PSP, M e e ke o i e e P

oc | [ Col | =] ==l
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e Performance Options-> Properties—> Interrupt Moderation Rate = Extreme

Intel(R) 82574L Gigabit Network Connection #2 Prope... el

| Teaming | WLANs | BotOp

Peformance Options

Configures the adapter to use settings that can improve adapter
performance.

5. Restart the computer.

SERVICE MANUAL « X-MIND prime 3D -
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ieration Rate

This sets the rate at which the controlier moderates or delays the

mw

of i making it 1o optimize network
and CPU utiization. The Adaptive sefting adjusts the

on traffic type and network

usage cmmgaammamgmmwcnmmm

system per

in certain

Without interrupt moderation, CPU utiization increases at higher
data rates because the system must handie a larger number of

e |

v
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7.8 Software installation

Note

The windows user must have an administrator profile.

AIS requires that Windows 10 is already installed on your computer and
correctly configured.

Close all the running applications.

2. Insert the USB pen drive or CD/DVD media.
In case of USB pen drive, open the partition “SETUP” and double click on
“Autorun.exe”.
In case of CD/DVD, the Installation wizard starts automatically, if this does not
happen, double click on “Autorun.exe” at the root of the disc.
In both cases, the window below opens:

Select the model to install

X BAIRNTY
[=lalaal

I Select l I Select

[ < Back l[ Cancel
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3. To check that the installation is correctly completed, open AIS, click on “Mouth”
symbol (see arrow) and then on keyboard symbol (see circle) to open Virtual
Keyboard of the unit.

W Action lriegiog Sulte AR
< 1 Quaity Test

A 4
Adult Child
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7.9 Detector Calibration files installation

Before starting unit operation, it is necessary to copy all the detector calibration files in
the PC.

Insert the USB pen drive or CD/DVD media containing the detector calibration files and
open it.

In case of USB pen drive, open the partition “CALIBRATION” and double click on
“Install.bat”. In case the automatic copy fails, copy all the files inside the folder
“Calibration” in the directory C:\ProgramData\Acteon Imaging\Panoramic X-MIND
Prime\Calibration (create the directory “Calibration” if not present).

In case of CD/DVD, copy all the files contained in the media support and paste them in
the directory C:\ProgramData\Acteon Imaging\Panoramic X-MIND Prime\Calibration (create
the directory “Calibration” if not present).

i-\ /-En L. » Computer » OS(C:) » ProgramData » ActeonImaging » Panoramic X-Mind Prime »

84

Organizza v Includi nella raccolta v Condividi con v Masterizza Nuova cartella

9 Preferiti Nome . Ultima modifica Tipo Dimensione

Bl Desktop 1. Acquisition 03/04/2019 10:31 Cartella di file

8 Download 1. AcquisitionSave 03/04/2019 10:32 Cartella di file

2 Risorse recenti . Calibration 03/04/2019 10:31 Cartella di file
* App.ico 28/02/2019 09:53 Icona 171 KB
4 Raccolte | GigE.logcfg 23/03/2018 15:14 File LOGCFG 4KB
[¥ Documenti  inputimage.dcm 13/09/2016 17:24 DICOM file 7.604 KB
(=] Immagini % | PhD_Conf.ini 07/01/2019 14:06 Impostazioni di co... 1KB
& Musica __ PhD_Conf_log.txt 03/04/2019 10:32 Documento di testo 1KB
B video 4 | PhD_dlLini 03/04/201910:32 Impostazioni di co... 2KB
| PhD_DLL log.txt 03/04/2019 10:32 Documento di testo 1KB
'8 Computer 4% | PhD_Test.ini 03/04/201910:32 Impostazioni di co... 1KB
& os(c) | PHD_TEST log.bt 03/04/2019 10:32 Documento di testo 1KB
&# DATI(\\villahq2) (F;} 4 | X-Mind-Prime_interface.ini 03/04/2019 10:32 Impostazioni di co... 1KB
| X-Mind-Prime_interface_log.txt 03/04/2019 10:32 Documento di testo 1KB

ﬁ Rete
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7.10 Verification of the PANORAMIC function

Warning

X-rays will be emitted during the performance of the following operations.
Authorized Technicians are therefore recommended to use the greatest caution
and to comply with the safety regulations and laws of their country.

1. Switch ON the unit and when the green LED starts blinking, press >0< button to
perform axis reset.

2. Open AIS software and open the patient “Quality Test”. If not present, create a new
patient (Name: “Quality”; Family name: “Test”).

3. Select the “Mouth” icon.

W Acteon kmaging Suite N\
< R Quality Test

AR
Adult Child

99y

4. From the “ACQ” toolbar, select the GUI icon to open the virtual keyboard.
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5. Mount the centering tool on the support plate and place it on the chin rest support.

Centering tool (P/N
6195170200)

Support plate (P\N
6195170100)

Figure 29: Support plate and centering tool positioning

6. On the main menu of the virtual interface, select “Quality Test” exam, the following
image will be displayed:

Patient

Patient Size

Panoramic QC e
14 s ¢ 7.63 uGym?2 e 66 kV ¢ 6.3 mA
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10.

11.

12.

Select “Panoramic QC” exam clicking on the left area of the virtual interface.

Make an exposure at 66kV, 6.3mA (see User’'s Manual — chapter 9).

Select the “Ruler” icon and measure the distance between the two external spheres;
this value must be 173mm = 2mm.

W  AIS2DApp

ROl H=NE £ B

If distance is outside the tolerance range, enter the service menu (see chapter 0)
and adjust the Y axis offset (see paragraph 8.3) accordingly. Repeat the exposure.

Measure also the two halves of the image in order to check symmetry. The difference
has to be max. 2mm.

If distance is outside the tolerance range, perform the following test:

* Visually check that the rotation offset is properly configured. This can be done
by checking the laser alignment with the support plate as described in the User
Manual, paragraph “Laser Alignment check”

e If the rotation offset is correct, enter the technical setup and adjust the chin rest
offset (see paragraph 8.5).

Repeat the exposure.
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7.11 Verification of 3D function

1.

2.

From the “ACQ” toolbar, select the GUI icon to open the virtual keyboard.

Insert the support plate on the chin rest, place the centering cylinder in the middle
of the plate.

>

//

Centering cylinder
(P/N 5207900900

Support plate
(P\N 6195170100)

Figure 30: Support plate and centering cylinder positioning
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3. On the main menu of the virtual interface, select “Quality Test” exam, the following
image will be displayed:

X
Select the exam and press >o0< button L @ @

Patient Faticnt
Size
3DQC e
7 s e 108 uGym?2 e 84 kV ¢ 5 mA

Select “3D QC” exam clicking on the right area of the virtual interface.
Make an exposure at 60kV, 5mA (see User’'s Manual — chapter 9).

6. At the end of the acquisition, right click on the exam icon and select “Export to 3D
Planner”.

I - Launch 3D

Create DVD
Export Case

Export DICOMDIR

Reconstruction

Store
Delete
Set dental chart
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7. Scroll the slices: the image has to provide a continuous line as shown in the following
Figure.

Figure 31

8. In case the reconstruction is not correct (as shown in the following Figure) it will be
necessary to follow the procedure described in paragraph 8.8.

Figure 32
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7.12 Verification of exposure parameters

The exposure parameters (kV, time and dose) can be checked using two different
methods:

* “invasive method” based on the measurement of the test points on HF board
(require the use of multimeter and oscilloscope for time) This method is 91ignalled
used during verification done by technical service engineers

. “non-invasive method” based on measurement with Dose meter. This is the
typical method used by Phisician to verify periodically the unit

In order to make easier the exposure parameters measurements, X-MIND prime 3D has
a dedicated modality that allows X-ray exposure without rotating the arm and without
exposure parameters modulation that typically occurs in a standard exam.
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7121 Verification of Exposure parameters with invasive
method

The exposure parameters (kV, mA and exposure time) can be measured directly on the
Generator board (A2); this method has higher accuracy than the so-called non-invasive
mode. The system accuracy is guaranteed by this measuring method.

Warning

By removing the HF group covers, internal parts where high voltage is present
become accessible.
The Generator board has a working voltage of about 400V.

The exposure parameters can be checked with the following procedure:
1. Turn OFF the system.

2. Remove the cover on the back of the generator and remove the protection grid of
the HF board.

3. Identify the test point XJ8.

L2

o

XJ2 4 ‘ °cc 58040202/ N L
H B :1 — 8 =
8] @R = X31N TX31L

L X0

2=FIL =<
3=mA
4=kV

o

=)
zu

3]
Wz
a0t

O

X57 1

]
"
() o o o
B el ozl e

Figure 33

SERVICE MANUAL + X-MIND prime 3D + (19) + 10/2019 « NXMPENO060C



Service Manual — Installation @m

4. Place the clips of the instrument on the relevant pins according to the measurement
to be performed as described in the following table, having care to avoid short

circuits.
Parameter Instrument XJ8 pins
kV Multimeter or oscilloscope PIN 1 > GND
PIN 4 &> kV feedback
mA Multimeter or oscilloscope PIN 1 > GND
PIN 3 > mA feedback
time Oscilloscope PIN 1 > GND
PIN 3 > mA feedback
Warning
Beware that the probes do not interfere with columns during the rotation of the
arm.

5. Switch ON the system and as soon as the green led starts blinking, press >0< for
initialization.
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From the virtual interface main menu, select the symbol GEAR (configuration).

The following window will be displayed:

Software package 01.09 (Build 0)
Unit not connected, information not available

IP address: 192.168.0.211
Language selection

Radiologic image management
M Display the image processing window
M Export the unfiltered image

Exams parameters customization

3D exams definition
M 50x50 exams in high definition
M 86x50 exams in high definition

Access to Setup menu:

Insert the password “TechAccess” and press Enter.

Warning
As soon as Enter is pressed, the unit will perform an axis reset.
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8. On the displayed window, select “PREHEATING” from the left menu.

Send parameters before any emission

Preheatlng time in Static exam parameters

milliseconds [1200 - 5000]
mA [2 - 12]

m KV [60 - 86]

NETWORK SETTINGS Preheating value [1 - 255]
s [0.2 - 15]

2mA

EXPOSITION

AXIS ALIGNMENT

‘ Send parameters

CENTERING
10mA Bkl

11mA BESHE

12mA [P5)

3D SENSOR Send parameters

9. Inthe “Static exam parameters” area set the following exposure parameters: 60 kV,
2 mA, 3 s. Press “Send parameters”.
The message “Press X-Ray button to start emission” will be displayed on the top of
the virtual interface, indicating that the unit is ready to emit X-rays.

Warning

The following operations involve the emission of X-rays, so the Authorized
Technician must pay the greatest attention and respect the protection
regulations in force in that country.

10. Press the X-ray button to take an exposure and verify that the measured values are
in the acceptance limits listed in the Table at point 11.
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11. Take a second exposure setting the following parameters: 86 kV, 12.5 mA, 3 s and
verify that the measured values are in the acceptance limits listed in the following

table.

Parameter Acceptance range
kV | mA | t(s) | kV feedback (+ 8%) | mA feedback (+ 10 %) Time (£ 5 %)
60 2 3 2.76103.24V 09to1.1V 2.85t03.15s
86 | 12.5 3 3.96t0 4.64 V 3.7t045V 2.85t03.15s

12. In case the test fails (results do not match the indicated values), perform the
following actions according to which parameter is out of the acceptance range:

* kV out of range: follow the instructions described at paragraph 9.2.7.2
* mA out of range: follow the instructions described at paragraph 9.2.7.4
e time out of range: replace the generator board.
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7.12.2 Verification of Exposure parameters with NON invasive
method

The exposure parameters (kV, time and dose) can also be verified using the so called
“non-invasive method”.

The exposure parameters can be checked with a non-invasive instrument by performing
the following procedure:

1. Place the probe of the dosimeter on the center of the sensor area (black rectangle
on the sensor plastic cover).

2. Open the PhD_Test software (located at C:\Program Files (x86)\Acteon
Imaging\Panoramic X-MIND Prime and check that the unit is connected to the PC
(the message “MCU is connected” is displayed in the bottom left corner of the
program window).

3. From the “Exam parameters” panel select the ID as “Centring 3D”. Select format as
“WO01 — 86x90 full 3D”.

Exam parameters

D | Centring 30 v
Format | WO01-86x90 full 30 v
Resolution | Normal ~|
Paramsi | Unused ~|
Patient | Adult ~|
Biting | standard |
kv |86 v
mA [12.5 v
Time s 000 >fms

Crop v

Note
@ The “Centring 3D” choice allows you to carry out the dosimetry test without the
rotation of the tube-head arm.

4. In the “Sensor centring parameters” panel set the following exposure parameters:
60 kV, 2 mA, 3 s.

Sensor centring parameters

Sensor centring

kv | 50 |
SE =]
Time |3 vls IOOO vlms

5. Press the X-ray button to take an exposure and verify that the measured values are
in the acceptance limits listed in the Table at point 6.
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6. Take a second exposure setting the following parameters: 86 kV, 12.5 mA, 3 s and
verify that the measured values are in the acceptance limits listed in the following

table.
Parameter Acceptance range
kV mA t(s) kV acceptance limits Time acceptance limits
60 2 3 55.2 to 64.8 kV 2.85t03.15s
86 12.5 3 79.1 t0 92.8 kV 2.85t03.15s

7. In case the test fails (result do not match the indicated values), proceed with the
following actions:
e« Check the probe position and repeat the test
e If the values are still out of range, perform the test using the invasive method as
described in paragraph 7.12.1.
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7.13 Storing of automatic exposure parameters

The preset exposure parameters of each specific exam can be modified according to the

user’s needs.

In order to modify the default exposure parameters, from the Main Menu select the

symbol GEAR (configuration).

The following window will be displayed:

Software package 01.09 (Build 0)
Unit not connected, information not available

1P address: 192.168.0.211

Language selection

Radiologic image management

M Display the image processing window

M Export the unfiltered image

Exams parameters customization

3D exams definition
W 50x50 exams in high definition
M 86x50 exams in high definition

Access to Setup menu:

Select the button “Exam parameter customization”.
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On the displayed window, use the buttons on the left to select the exam family and the
tables to the right to customize the default parameters for each exam type, patient type

and size.

30 exams
™I - sinus

30 exams
partial volumes

Mould 30 exams

30 exams
SOmm x 50mm [1/2)

0 exams
50mm x S0mm [2/2]

) e
Extended volumes

froszeres]

Panoramic exams
Adult Child
kv mA kv
Small
Medium
Large

Small
Medium
Large

Bitewing

Child

Small
Medium
Large

At any time, it is possible to restore the factory preset for all the exams, clicking on the
button on the bottom of the window “Reset all exams to factory values”.
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7.13.1 Table of pre-set anatomic parameters
Default exposure values in 2D Panoramic modes
Adult Patient Child Patient
(14 seconds) (12.8 seconds)
kV mA kV mA
Small 76 9 66 8
Medium 80 9 68 8
Large 82 9 70 8
Default exposure values in 2D Sinus mode
Adult Patient Child Patient
(9 seconds) (9 seconds)
kV mA kV mA
Small 68 8 64 8
Medium 72 8 66 8
Large 74 8 68 8
Default exposure values in 2D TMJ mode
Adult Patient Child Patient
(10,6 seconds) (10,6 seconds)
kv mA kV mA
Small 70 8 64 8
Medium 74 8 66 8
Large 78 8 68 8

Exposure values in 3D Full Dentition, 3D Extended Volumes and 3D Airways

Adult Patient Child Patient

(7 seconds) (7 seconds)
kV mA kV mA
Small 84 4 64 6.3
Medium 84 5 66 6.3
Large 84 6 68 6.3
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Exposure values in 3D Single Jaw, 3D Maxillary and Mandibular Teeth modes

Normal resolution

Adult Patient
(7 seconds)

Child Patient
(7 seconds)

kV mA kV mA
Small 84 4 64 6.3
Medium 84 5 66 6.3
Large 84 6 68 6.3

Exposure values in 3D Single Jaw, 3D Maxillary and Mandibular Teeth modes

High resolution

Adult Patient
(7 seconds)

Child Patient
(7 seconds)

kV mA kV mA
Small 84 8 64 8
Medium 84 10 66 8
Large 84 12.5 68 8
Exposure values in 3D TMJ mode
Adult Patient Child Patient
(6,2 seconds) (6,2 seconds)
kV mA kV mA
Small 82 5 64 6.3
Medium 82 6 66 6.3
Large 82 7 68 6.3
Exposure values in 3D Sinus mode
Adult Patient Child Patient
(7 seconds) (7 seconds)
kV mA kV mA
Small 78 8 64 6.3
Medium 78 9 66 6.3
Large 78 10 68 6.3

Note

©

The exam parameters set as the default are values to be taken as the starting
point. Users can optimise the parameters according to their needs.

Note

©

The type of biting does not affect the kV and mA values, but it affects the position
of the focus layer, by adapting rotation movement to the patient’s anatomy.
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7.14 Data backup

At the end of installation process, make sure that the following information and data are
safely archived:

. IP address of the X-MIND prime 3D unit
e Setup Parameter Table containing the factory configuration
e Detector calibration files / Software installation CDs or USB pen drive media.
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7.15 Exhibition mode setup

The X-MIND prime 3D system (unit and graphical user interface) provides three different
demonstration modes in case it is to be used as demo (exhibitions or show room) where
the X-ray emissions are not allowed.

7.15.1 Graphical User Interface (G.U.l.) demo (without unit
connected)

The following procedure allows the demonstration of the Graphical Unit Interface (G.U.I.)
without connection to the unit.

1. Open “PhD_Conf.exe” program in  C:\Program Files  (x86)\Acteon
Imaging\Panoramic X-MIND Prime

2. On the “Configuration” window select “Demo mode” as “Enabled”:

Configuration

Unit type |><-M ind Prime 3D LI
Demo mode Enabled El

Disabled
- Enabled

Confirm with “OK”.

3. Start AlIS program and open the G.U.l. The user interface (G.U.l.) will work normally
without the unit connected.

Note

In order to restore the normal functioning of the unit interface: close the G.U.I.,
open “PhD_Conf.exe” program and select “Demo mode” as “Disabled”; confirm
with “OK” to restore the normal functioning of the interface.

104
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7.15.2 Unit movements demo (without PC connection)

The following procedure allows the simulation of the panoramic exam movements
without connection with the PC.

With this setting is possible to perform a single exam simulation or activate an automatic
continuous movements program.

Set the MCU DIP-Switches to “Exhibition demo mode”: ON-OFF-ON (see paragraph
4.3.2.1)

Note
@ In this mode the X-ray emissions are disabled and it is not possible to connect
the unit to a PC.

7.15.2.1 Single Panoramic exam simulation

Switch ON the unit.

2. When the keyboard green LED blinks slowly (one pulse per second), press the >0<
button and wait the end of the axis reset.

3. Press the >0< button and wait the end of the movements.
Press the X-ray button until the end of the panoramic rotation.

At the end of the rotation press the >0< button and the unit come back to the start
position ready for another panoramic exam simulation.
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7.15.2.2 Automatic continuous movements program (Exhibitions)

Switch ON the unit.

2. When the keyboard green LED blinks slowly (one pulse per second), press the >0<
button and wait the end of the axis reset.

3. Keeping pressed the X-ray button, press the >0< button.
4. After 5 second release both >0< and X-ray buttons.

The unit starts to perform a demo panoramic roto-translation and then the columns
will move Up/Down.

6. In order to stop the movements, switch OFF the unit.

Note
@ To stop the columns movements, press the red emergency button located on
the upper part of the unit, near the power switch.

SERVICE MANUAL - X-MIND prime 3D « (19) » 10/2019 - NXMPENO60C



Service Manual — Installation @m

7.15.2.3 Unit and G.U.l. full demonstration (X-Ray emission
permanently disabled)

The following procedure allows a full simulation of the unit and G.U.I. functioning without
X-Ray emission (connection the PC required).

Enter service menu (see chapter 0).

Select the “Exposition” page (see paragraph 8.2).

Check “Disable permanently X-ray emission” box.

Click on the gear and save the new configuration in the EEPROM memory.

o M 0o b =~

Wait the unit reboot and use the G.U.l. and unit normally; the system will perform
the exam without the X-Ray emission.
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THIS PAGE IS INTENTIONALLY LEFT BLANK
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8. SERVICE PROGRAMS DESCRIPTIONS

In order to access Service Programs, from the main menu select the symbol GEAR

(configuration).

The first page of the configuration window shows the SW versions present in the unit.

This is useful in case it is required to know the current versions. This page doesn’t require

any password.

Software package 01.09 (Build 0)
Unit not connected, information not available

IP address: 192.168.0.211
Language selection

Radiologic image management
M Display the image processing window
M Export the unfiltered image

Exams parameters customization

3D exams definition
M 50x50 exams in high definition
M 86x50 exams in high definition

Access to Setup menu:
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In order to enter in Configuration menu, type the password “TechAccess” in “Access to
Setup menu” filed and press Enter.

This page is reserved only to authorized technicians: it allows access to the different
functional parameters, as following:

e Network Setting: allows to set the IP address of the unit (see paragraph 8.1)
e Exposition: allows to disable the x-ray emission permanently (see paragraph 8.2)
e Axis Alignment: allows to adjust motor offsets (see paragraph 8.3)

e Preheating: allows to adjust the filament parameters. It is used only in case of
tubehead replacement (see paragraph 8.4)

e  Centering: displays the collimator offsets and allows to adjust the chin rest offset
(see paragraph 8.5)

e Logs:this page displays the exam counters (see paragraph 8.6)
e 3D sensor: displays 3D reconstruction offsets.

Each time a parameter is modified, the unit will provide a confirmation window.

SERVICE MANUAL - X-MIND prime 3D « (19) » 10/2019 - NXMPENO60C



Service Manual — Service programs descriptions @m

8.1 Network setting

Selecting “Network Setting” it is possible to modify the IP address used to communicate
with the X-MIND prime 3D (see paragraph 11.2.8).

1P address: mn Display default value

Save IP address
EXPOSITION

AXIS ALIGNMENT

PREHEATING

CENTERING

LOGS

3D SENSOR

If necessary, change the IP Address according with the one present on the PC (same
IP, but last 3 digits different; same Subnet mask).
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8.2 Exposition

This function allows to disable X-ray emission permanently: check the box to disable X-

rays.

NELWORK SERLINGS Exhibition mode

M Disable permanently X-ray emission

DAP corrective coefficient

AXIS ALIGNMENT m continuous exposition (2D exams)

m pulsed exposition (3D exams)
PREHEATING

CENTERING
LOGS

3D SENSOR

Show unit configuration

SERVICE MANUAL + X-MIND prime 3D ¢ (19) « 10/2019 « NXMPENO060C



Service Manual — Service programs descriptions @m

8.3 Axis Alignment

This setup page allows to adjust the following motor offset:

Y Axis 3D correction is used to adjust the position of the field of view along the Y
axis in 3D exams.

Rotation is used to adjust the arm rotation offset (positive values correspond to
counter-clockwise rotation). It can be verified using the reference line on the support
plate.

Y Axis is used to adjust the position of the focal layer of Panoramic image.
Modification of this parameter affects the size of the image (distance between the
external spheres of the centering image — see paragraph 7.10)

Y Axis Bitewing is used to adjust the Bitewing Y axis offset.

Y Axis Jawtype is used to adjust the Y offset difference among different type of
dentition (protruded, retruded).

Y Axis extended volume offset is used to adjust the FOV Y position of the Airways
exam with respect to the standard 3D Full Dentition exam. Default is 10 mm that
means that the Airways exam FOV is BACKSHIFTED by 10 mm with respect to the
3D Full Dentition exam.

l'Ad]USt on unit or set parameters
2-Perform panoramic test

Adjust on unit Panoramic exam parameters

mA [2 - 7]

Y Axis 3D correction
Rotation m kV [60 - 70]

NETWORK SETTINGS

EXPOSITION

Y Axis

Y Axis Bitewing Send parameters

PREHEATING
Y Axis Jawtype [mm]

Y, Axis extended volume
CENTERING offset [mm]

Send parameters

LOGS

3D SENSOR

Show unit configuration
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In order to store the offset values permanently click on “Send parameters”, select another
menu (e.g. Centring) and then click “Save” on the displayed dialog window.

Do you want to save parameters!

Warning
Modifying the motor offset values can severely impair functionality.

To check the effectiveness of the adjustments it is recommended to perform a panoramic
acquisition using the centring tools as described in paragraph 7.10.
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8.4 Preheating

This function allows to adjust the filament current used to emit properly the requested
anodic current.

Note
@ This operation has to be done only in case of Tubehead replacement.

Send parameters before any emission

Preheatlng time in Static exam parameters
milliseconds [1200 - 5000]

NETWORK SETTINGS Preheating value [1 - 255]
2mA

mA [2 - 12]
Bl kv (60 - 86]
s [0.2 - 15]

EXPOSITION

AXIS ALIGNMENT

‘ Send parameters

CENTERING
10mA BEL]

11mA §ESH

PPN 142

3D SENSOR Send parameters

Show unit configuration

Warning
Wrong settings of preheating parameters may damage X-ray tube.
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In order to store the offset values permanently click on “Send Parameters”, select another
menu (e.g. Centring) and then click “Save” on the displayed dialog window.

Do you want to save parameters!

From this menu is it also possible to perform a static acquisition (no movements) with
the collimator positioned on the panoramic window.

Type the desired exposure parameters in the fields mA, kV, s.
Click on the button “Send parameters” and wait for the message “Press X-Ray button

to start emission”.
Press the X-ray button.

NETWORK SETTINGS
EXPOSITION
AXIS ALIGNMENT

CENTERING

3D SENSOR

Send parameters before any emission

Preheating time in
milliseconds [1200 - 5000]

Preheating value [1 - 255]

LTS 129
4mA k¥

EIN 134

o

9mA

10mA BEkE]

11ma FER

12mA BT¥)

Send parameters

Static exam parameters
mA [2 - 12]
Bl kv (60 - 86]
s [0.2 - 15]

‘ Send parameters

Show unit configuration
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8.5 Centering

This function displays the collimator disk offset settings:

Position 0: Panoramic collimator offset (WO)

Position 1: Full 3D Dentition collimator offset (W1)
Position 2: Mandibular jaw 85x50mm (W2)

Position 3: Maxillary jaw 85x50mm (W3)

Position 4: Maxillary small volume 50x50mm (W4)
Position 5: Mandibular small volume 50x50mm (W5).

In this menu it is possible to modify the numeric values of the collimator offsets, in case
they don’t match the parameters reported on the set parameters tables provided with the
unit documentation.

In case the values match the ones reported by the set parameters tables, please verify
and modify the collimator alignment, following the instructions at paragraph 8.7.

To perform a centering acquisition, rotate the unit to
centering position

[Move the unit to centering
[ position
NETWORK SETTINGS
Colimator disk and chin-rest Select exam:

offsets settings

EXPOSITION Position 0

Bl Position 1

AXIS ALIGNMENT [l Position 2

EEl Position 3

PREHEATING [l Position 4

Ml Position 5

-351 KGN

Send parameters

3D SENSOR
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This function also allows to adjust the chin rest motor offset.

To perform a centering acquisition, rotate the unit to
centering position

[Move the unit to centering
‘ position

NETWORK SETTINGS
Colimator disk and chin-rest Select exam:

offsets settings
Position 0 - Panoramic

EXPOSITION Position 0

[l Position 1

AXIS ALIGNMENT EEl Position 2

EEl Position 3

PREHEATING EEl Position 4

[l Position 5

-351 JeNEE

Send parameters

3D SENSOR

Show unit configuration

With respect to the centering image (see paragraph 7.10), increasing the chin rest offset
will decrease the distance between the left and the central spheres and increase the
distance between the central and the right spheres (left and right side are related to the
screen visualization).

Type the new offset value in the “Chin rest” box.

In order to store the offset values permanently click on “Send Parameters”, select another
menu (e.g. Preheating) and then click “Save” on the displayed dialog window.

Do you want to save parameters!
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8.6 Logs

In this page it is possible to see the exam counters.

NETWORK SETTINGS

EXPOSITION

AXIS ALIGNMENT

PREHEATING

CENTERING

3D SENSOR

Read firmware logs

Exam counters

4294967295 Standard Panoramic
4294967295 Half Panoramic Left
4294967295 Half Panoramic Right
4294967295 Frontal Dentition Panoramic
4294967295 Low Dose Panoramic
4294967295 Improved dentition Panoramic
4294967295 Right Bitewing

4294967295 Left Bitewing

4294967295 Bilateral Bitewing
4294967295 Standard TMJ)

4294967295 Single Phase TMJ
4294967295 Sinus Standard

4294967295 3D full dentition

4294967295 3D maxillary-mandibular single jaw
4294967295 3D maxillary-mandibular frontal
4294967295 3D premolars

4294967295 3D molars

4294967295 3D sinus

4294967295 3D TM]

4294967295 3D Surgical guides
4294967295 3D Plaster model

4294967295 3D Dental impression

Show unit configuration

In order to keep the unit logs, refer to paragraph 11.2.1.
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8.7 X-Ray beam alighment check

In order to make an exposition without rotating the arm it is necessary to use the software
“Phd_test” you can find in the directory C:\Program Files (x86)\Acteon
Imaging\Panoramic X-MIND Prime . This function is useful to verify and adjust the
x-ray beam alignment on the digital sensor and also to measure exposure parameters
(see par. 9.7). This function is required in case of tubehead or digital sensor replacement.

1.  From the “Exam parameters” window select the exam ID “Centring panoramic” and
the Format “WO0 — Panoramic collimator”.

Exam parameters

D | Centring panoramic ~|
Format  |WO -Panoramic colimator |
Resolution | High ~|
Params1  |Unused ~|
Patient | Adult ~|
Biting | Standard ~|
kv | 60 ~|
mA 5.0 ~|

Note

In order to make a static exposition with the 3D collimation select the exam ID
@ “Centring 3D” and the Format “W1 — Full 3D 86x90".

This is recommended for the measurement of exposure parameters with non-

invasive method.

2. Set the exposure parameters from the “Sensor centring parameters” window.

—Sensor centring
kv |60 |
m 3 -l
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3. Once the green led on the keyboard gets solid, press the X-ray button to make an
exposition. The acquired image will be displayed. If the image is saturated, lower the

exposure parameter and perform again the acquisition.

Warning

In case of tubehead replacement or digital sensor replacement the x-ray beam
should be aligned using mechanical regulations: do not perform the following

instructions.

Perform the following operations only in case of collimator replacement or
collimator light barrier replacement.

4. Usethe UP/DOWN keys to adjust the collimation according to the figure below. Once
the UP/DOWN key is pressed the laser turns on, so press >0< and wait for the blue
led before performing another exposure.

The x-ray beam is
correctly aligned if a white
border is visible on each
side of the image

® o

In order to move the x-ray
beam to the right of the
image press UP + >0<

Figure 34

® e

In order to move the x-ray
beam to the left of the
image press DOWN + >0<

5. If needed, the images can be saved by clicking the button “Save” &’ To save
the image in bitmap format, put “.omp” at the end of the file name while saving.

SERVICE MANUAL « X-MIND prime 3D « (19) + 10/2019 « NXMPENO060C

‘prime

X MIND

121



@m Service Manual — Service programs descriptions

prime

8.8 3D Reconstruction adjustment

X MIND

In order to adjust the 3D reconstruction and remove possible artefacts, it is necessary to
use the software “Phd_Test” you can find in the directory C:\Program Files (x86)\Acteon
Imaging\Panoramic X-MIND Prime .

1. Once you start the software, select on the menu “Image processing” the modality
“3D offset computing”.

Kl phD Test - imagel - Taille 0,0

File Calibration Settings Testllmageprocessing IView Windows Help

D | = | =] I — I 4 ¥ Darksignal correction
— ~  PRNU correction if possible
Ed image1 - Taille 0,0 + Collimator correction if possible

+  Defect pixels correction if possible

Noise
Dynamic adjustment
Histogram adjustement

Increase edges

I 3D offset computing I
3D MAR
3D GPU reconstruction

No image processing

Set all image processings

RAW file image processing

2. On the window that opens set the following parameters:

3D offset computing X
1st slice 2nd slice
Slice to reconstruct ll] |300
Offset min (um) |-2000 |-2000
Dffset max (um) |2000 |2000
Offset step (um) {100 {100
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3. Insert support plate (P/N 6195170100) on the chin rest and place the centering
cylinder (P/N 5207900900) in the middle of the plate.

~_ .

Centering cylinder
(P/N 5207900900)

Support plate
(P\N 6195170100)

Figure 35: Support plate and centering cylinder positioning

4. In“Phd_Test” program, from the “Exam parameters” window select the exam ID “3D”
and the Format “86x90 Full dentition”. Set the parameters to 60kV-5mA.

D [30 |
Format |86x90 Full dentition |
Resolution | Normal ~|
Paramsl  |Unused ~|
Patient | Adult ~|
Biting | Standard ~|
kv 60 -]
mA [s.0 |

5. Press >0< button on the unit keyboard and wait until the chin rest support is
positioned. Press >0< button again to complete the unit positioning.

6. Press the X-ray button to perform the acquisition.
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Open the files located in C:\ProgramData\Acteon Imaging\Panoramic X-MIND
Prime\Centring with an image viewer: the name of these files contains two values:
OFFSET_HORIZONTAL_Z and OFFSET_HORIZONTAL_UM.

Among the files named OFFSET_HORIZONTAL_Z=000 look for the file in which the
reconstructed circle is the most continuous (see right image) and write down the
corresponding value OFFSET_HORIZONTAL_UM contained in the name of the file.

e.g.: OFFSET_HORIZONTAL_Z=000 — OFFSET_HORIZONTAL_UM=600.bmp

Repeat the operation for the files named OFFSET_HORIZONTAL_Z=300 and take
note of the OFFSET_HORIZONTAL_UM value.

e.g.: OFFSET_HORIZONTAL_Z=000 — OFFSET_HORIZONTAL_UM=800.bmp

10. In “PhD_Test” program go to menu “Settings” and select “Flat panel position”.

Kill phD_Test - image] - Taille 0,0

File Calibration Test Image processing View Windows Help
D=z | & Software settings... o ITCEFSGTl | "ul'll'.ul E

v Display average

K image1 - Taill Copy all pictures
Cassette ID...
Network >
Setup > Axis offset...
3D planes N Network settings...
3D axes s Generator preheating levels...
Motors offsets...
Machine type...
Generic...
I Flat panel position... I
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11.

12.
13.

14.
15.
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In the panel “First slice” insert the values Slice number z = 0 and Horizontal offset
(um) = HORIZONTAL_OFFSET_UM previously chosen for slice number 0. In the
panel “Second slice” insert the values Slice number z = 300 and Horizontal offset
(um) = HORIZONTAL_OFFSET_UM previously chosen for slice number 300.

Flat panel sensor position

i~ First slice
0
T——
Horizontal offset (um)
~Second slice
W Discard & exit l

Horizontal offset (m) |

Click on “Send parameters”.

Wait that the machine complete initialization (you will see the blue led on keyboard

is blinking).
Click on “Save & exit”.

Disable in the menu “Image processing” the “3D offset computing” and reboot the

X-MIND prime 3D.

Kl phD Test - imagel - Taille 0,0

File Calibration Settings Testl Imageprocessingl View Windows Help

D || =]+

.
r [ | image1 - Taille 0,0

v
v
v
v

Dark signal correction
PRNU correction if possible
Collimator correction if possible

Defect pixels correction if possible

Noise
Dynamic adjustment
Histogram adjustement

Increase edges

3D offset computing

3D MAR
3D GPU reconstruction

No image processing

Set all image processings

RAW file image processing

16. Verify that the offset is properly applied following the instructions at paragraph 9.6.3.
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8.9

Activation of the optional functionality Extended
Volumes

From X-MIND prime 3D with software version 1.09.00 forward, the Extended Volumes
functionality can be unlocked through the following procedure:

1.

2.

Launch AIS software, then from the Acquisition window click on Settings.

Type the password “PackAccess” in the “Access to Setup menu” filed and press
Enter.

Software package 01.09 (Build 0)
Unit not connected, information not available

IP address: 192.168.0.211

Language selection

Radiologic image management
M Display the image processing window
M Export the unfiltered image

Exams parameters customization

3D exams definition
M 50x50 exams in high definition
M 86x50 exams in high definition

Access to Setup menu:
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3. Copy the “Activation Code for Extended Volume Package” from the generated
associated pdf to the “Pack Extended Volume” field and Save.

Pack XP exams available

h00000000000000000

Pack extended volume available

p00000000000000000)

Save

4. Close the Settings menu. You will have access to the Extended Volumes
acquisitions.

5. Open the X-MIND prime 3D acquisition interface and the voice “Extended
Volumes” is present in the list.

Selodithe eemiand press o< butfon @ @

Full dentition
Quality test Single jaw

Maxillary teeth

Mandibular teeth

T™]

Sinus

Extended volumes

Patient Patient Size

Airways ﬁ
7 5108 pGym2 » 84 kV « 5 mA
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6. The normal Extended volume can be selected on the left, while the Airways
volume can be selected on the right.

Patient Patient Size

5 [ )
Airways m

7 5108 pGym2 » 84 kV « 5 mA
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Z0
Note
If components have to be replaced or technical support is required, contact
Technical Service providing the mandatory information listed on paragraph 1.2
and the additional information required by the specific error description.
9.1 LEDs
9.1.1 MCU board A1 LEDs
The following table shows the LEDs that are present on MCU board A1, their functions
and the recommended corrective actions in case of defects. To locate the LEDs, refer to
the layout of the MCU board A1 (see chapter 12 — drawing 2).
Stand-by Failure . . . .
Led | Colour status status Main function | Corrective action
H1 | Green ON OFF +24V See paragraph
11.2.3
H2 | Green ON OFF +24V Motors See paragraph
and DSPU 11.2.3
board and
power supply
H3 | Green ON OFF +5V Check cables:
X22, X23, X24,
X36, X15, X10,
X25, X9
H4 | Green ON OFF + 3V Micro
controller power
supply
H5 | Green ON OFF Laser power Check the laser
supply cables X16 and X18
H6 | Green Flashing / Steady ON= Can Bus See Error E1005
lit weakly  |error on CANbus| communication |(paragraph 9.2.9.3)
Steady OFF
H7 | Red Flashing / Steady ON= Can Bus See Error E1005
lit weakly  |error on CANbus| communication |(paragraph 9.2.9.3)
Steady OFF
H8 | Green OFF The three LEDs
H9 indicates the
H10 MCU
programming
status
H11 | Green | OFF=X-ray OFF=X-ray X-ray button See Errors
button not button pressed activation E360 and E760
pressed ON=X-ray button (paragraphs 9.2.4.1
ON=X-ray not pressed and 9.2.7.11)
button
pressed
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9.1.2 Generator board A2 LEDs

CacTeoN

The following table shows the LEDs that are present on the Generator board, their
functions and the recommended corrective actions in case of defects. To locate the
LEDs, refer to the layout of the Generator board (see chapter 12, drawing 3).

Led | Colour Stsa:gtdu-lgy I;?;Itl:j r: Main function Corrective action
H1 Green ON OFF = Failure +5Vdc See Error E750
(paragraph 9.2.7.1)
H2 Green OFF=X-ray = OFF=X-ray X-Ray button See Error E760
button not button activation (paragraph
pressed pressed 9.2.7.11)
ON=X-ray ON=X-ray
button button not
pressed pressed
H3 Green Flashing / | Steady ON= CANbus See Error E1005
lit weakly error on communication | (paragraph 9.2.9.3)
CAN-bus
Steady OFF
H4 Green Flashing / | Steady ON= CANbus See Error E1005
lit weakly error on communication | (paragraph 9.2.9.3)
CAN-bus
Steady OFF
H5 Red OFF ON ON if during See Errors:
exposure there is |[E751, E753, E754 ,
a: E758, E760
- Filament failure |(paragraphs 9.2.7.2,
- Backup timer 9.2.7.4,9.2.7.5,
intervention 9.2.7.9,9.2.7.11)
- Bad mA / kV
feedback
- X-ray button
release
H6 Yellow OFF ON during X-ray emission
stand-by active
OFF during
X-ray
H8 Green ON OFF Auxiliary power See Error E750
supply (paragraph 9.2.7.1)
H9 Red OFF ON X-ray exposure See Error E755
too long (backup | (paragraph 9.2.7.6)
timer intervention)
H10 | Green ON OFF Main power See Error E750
supply (paragraph 9.2.7.1)
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9.1.3 3D Power Sensor board A10 LEDs

The following table shows the LED that is present on the 3D Power Sensor board (A10),
its function and the recommended corrective action in case of defect. To locate the LED,
refer to the layout of the A10 board (see chapter 12 — drawing 4).

Stand-by Failure . . . .
Led | Colour status status Main function Corrective action
H2 Green ON OFF 8/9V 3D sensor See Error E1402

power supply

(paragraph
9.2.11.2)

9.1.4 DSPU board A4 LEDs

The following table shows the LEDs that are present on DSPU board A4, their functions
and the recommended corrective actions in case of defects. To locate the LEDs, refer to
the layout of the DSPU board A4 (see chapter 12 — drawing 5).

Led | Colour Stand-by Failure Main function Corrective action
status status
D7 Yellow Blinking OFF Ethernet Verify the unit
communication Ethernet
connections
D8 Green Blinking OFF Ethernet Verify the unit
communication Ethernet
connections
D9 — Green ON OFF DSPU power See paragraph
PWR supplies status 11.2.3 and Error
indication E1003
(paragraph 9.2.9.1)
D10 | Green ON DSPU, PC and
- SENSOR are
RDY ready to acquire
(ON)
D11 | Yellow OFF DSPU is
- acquiring (ON)
BUS
Y
D12 | Yellow OFF
RES
D13 Red OFF Steady ON Failure during Switch OFF/ON the
- DSPU program unit, if still ON,
ERR execution checks DSPU logs
(see paragraph
11.2.1.3)
D14 | Green OFF
PAN

SERVICE MANUAL - X-MIND prime 3D « (19) » 10/2019 - NXMPENO60C



Service Manual — Troubleshooting @m

9.2 Displayed messages

The X-MIND prime 3D operative states and any detected errors are signalled by the
different activation of the three keyboard LEDs (see User Manual keyboard description)
and by the displayed operational and error messages on the PC interface-G.U.l.
(Graphical User Interface):

« Operational messages: are instructions which guides the operator in the correct
use of the unit.

< Error messages: are displayed by the GUI and describe the last occurred error.
There are two kind of errors messages:

1. Messages that require a reset by clicking on OK button on the GUI and by
pressing the >0< button on the unit keyboard.

2. Messages that can only be reset after the turning OFF and ON of the unit.

The error messages are divided into different areas that can be distinguished by the error
number; the following table contains the different errors with meanings.

Main MCU board

- Reference
Code Error description paragraph
000 /001 | Internal MCU error 9.2.1
400 = 411 | MCU — DSPU communication fault (CAN Bus) 9.2.5
MCU EEPROM configuration
Code Error description Reference
paragraph
100/101 |Configuration area parameter doesn’t match the 9.2.2.1
expected one
102 Wrong version number in configuration area 9.2.2.2
103 /104 |Timeout error occurred during an Eeprom 9.2.2.3
erase/write operation
Rotation motor
Code Error description Reference
paragraph
200 Zero position optical sensor of rotation axis always 9.2.3.1
activated
201 Zero position optical sensor never activated 9.2.3.1
202 /203 | Zero position optical sensor of rotation still active 9.2.3.1
after exiting from zero sensor
204 Unexpected activation of rotation optical sensor 9.2.3.2
205 Timeout on rotation 9.2.3.1
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Y translation motor

- Reference
Code |Error description paragraph
240 Zero position micro Y always active 9.2.3.3
241 Zero position micro Y never active 9.2.3.3
243 Timeout on Y axes 9.2.3.3
Disk collimator
Code Error description Reference
paragraph
260 Disk collimator timeout 9.2.3.4
Chin rest
Code |Error description Reference
paragraph
265 Zero position micro chin rest always active 9.2.3.5
266 Zero position micro chin rest never active 9.2.3.5
268 Chin rest timeout 9.2.3.5
Hardware key board (U.l.C.)
Code |Error description Reference
paragraph
270/ 271 Hardware key fault 9.2.3.6
X-ray Controls
Code Error description Reference
paragraph
360 RX button pressed on start-up or before exam 9.2.4.1
362 RX button released during emission 9.2.4.2
Sensor ready
Code Error description Reference
paragraph
370 Sensor ready lost during exposure 9.2.4.3
371 Sensor not ready 9.2.4.4
Temperature sensor
Code |Error description Reference
paragraph
500 = 503 | Temperature sensor reading error 9.2.6
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CacTeoN

Generator Board

Reference
Code Error description paragraph
750 Generator board initialization error 9.2.7.1
751 Alarm “overvoltage kV” 9.2.7.2
752 Alarm “overload on filament” on Generator board 9.2.7.3
753 Alarm “overload anodic current” 9.2.7.4
754 Alarm “filament not OK” 9.2.7.5
755 Alarm “backup timer” 9.2.7.6
756 Alarm “PFC not OK” 9.2.7.7
757 Alarm “Brown QUT” 9.2.7.8
758 Alarm “NO X-ray” 9.2.7.9
759 Alarm “unexpected emission” 9.2.7.10
760 Alarm “NO RX button command” 9.2.7.11
761 Alarm “NO X-ray emission” 9.2.7.9
762 Bad unit status: emission flag detected
unexpectedly 9.2.7.12
763 kV analog feedback out of range 9.2.7.13
Generator Board
Reference
Code Error description paragraph
764 mA analog feedback out of range 9.2.7.13
765 Filament analog feedback out of range 9.2.7.13
766 Generator board reset due to a brown out 9.2.7.13
767 Generator board reset due to low voltage detection 9.2.7.13
768 Generator board reset due to a watchdog timeout 9.2.7.13
769 Generator board reset due to a stack overflow 9.2.7.13
770 Mismatch between generator board (A2) and MCU 9.2.7.14
board (A1) types (2D / 3D)
Keyboard
Reference
Code Error description paragraph
850 One or more keycodes are pressed 9.2.8.1
852 Button >0< pressed during movements 9.2.8.2

SERVICE MANUAL « X-MIND prime 3D « (19) + 10/2019 « NXMPENO060C

prime

X MIND

135



prime

X MIND

CacTeon

Service Manual — Troubleshooting

DSPU

Code |Error description Reference

paragraph
1003 DSPU hardware error detected (PhD_Test error 4) 9.2.9.1
1004 z';/;CU — DSPU communication error (PhD_Test error 9.2.9.2
1005 CAN Bus hardware error (PhD_Test error 16) 9.2.9.3
1007 Flat panel temperature too high (PhD_Test error 64) 9.2.9.4

(Operational message)
PC software user interface (GUI)

Reference
Code Error description paragraph
1201 Setup menu: write data EEPROM failure 9.2.10.1
1202 Unespected value detected by the software 9.2.10.2
1203 Software allocation failure 9.2.10.1
1204 Exposure parameters failure 9.2.10.2
1205 Image buffer allocation failure 9.2.10.2

PC driver interface (OSP / VSP)

Reference
Code Error description paragraph
1401 3D sensor frame lost during exam 9.2.11.1
1402 3D sensor configuration failure 9.2.11.2
1403 Software watchdog error 9.2.11.3
1404 3D sensor do not detect X-rays during exam 9.2.11.4
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9.2.1 Errors with code from E000 to E001

All these are errors related to the MCU board and its internal peripheral.
Power OFF the unit and, after 1 minute delay, power it ON again; if the error is displayed
again, replace the MCU board.

9.2.2 Errors with code from E100 to E104

These are errors related to the MCU board Eeprom memory.

9.2.2.1 E100: Configuration area parameter (CRC-16) doesn’t match
the expected one /
E101: Configuration area parameter (magic number) doesn’t match
the expected one

These errors are shown when a corrupted configuration area parameter is found by the
firmware of the X-MIND prime 3D.
1. Verify that on the MCU board the EEPROM memory is well inserted (Figure 3).

2. If the error is still present, reset the EEPROM memory as listed below:

Warning

All the factory calibrations offset will be lost.

Before performing this procedure, make sure that the equipment parameters
table (supplied as paper copy with the unit documentation — see paragraph
14.1) with the factory setting offsets is available.

Remove the MCU board metallic cover.

Set the DIP-switch position on OFF-ON-ON (see paragraph 4.3.2.1).

Switch ON the unit. The three keyboard LED blinks three times in sequence.
The two alignment laser blinks three times.

At this stage, if you press the X-ray button until 5 seconds, the EEPROM
memory reset will be performed. The correct reset of the EEPROM is indicated
by the laser blinking.

f.  Switch OFF the unit and restore the normal mode DIP-switch position (ON-ON-
ON).

If collimator is BELT type, perform the setting procedure (see paragraph 11.2.6).
h. Switch OFF the unit and restore the MCU metallic cover.

i. Switch ON the unit and restore the factory setting offsets reported in the
equipment parameters table (see paragraph 14.1) following the procedures
present on chapter 0.

® o000

Q@

3. If the error persists, replace MCU board complete of EEPROM (see paragraph
11.3.2). Manually restoring of the unit configuration data will be requested.

Technical Service additional information required: MCU SD card log (see paragraph

11.2.1.2).
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9.2.2.2 E102: Wrong version number in configuration area

This error is shown when the version number of the configuration area doesn’t match the
MCU board firmware version.

1. Verify that the code printed on the MCU board match code 5804040600/XX. If it
does not match, replace the MCU board with a correct one (see paragraph 11.3.2).

2. Contact Technical Service to verify that the MCU firmware version is compatible with
the unit configuration. If it is not, upload the MCU firmware with a compatible one
(see paragraph 11.1.1).

3. If the problem is still present, reset the EEPROM following the procedure described
in paragraph 9.2.2.1, point 2.

Technical Service additional information required: MCU SD card log (see paragraph

11.2.1.2).

9.2.2.3 E103: Timeout error occurred during an EEPROM erase
operation /
E104: Timeout error occurred during an EEPROM write
operation

These errors are shown when a timeout occurred during an EEPROM erase or write
operation.

Power OFF the unit and, after 1 minute delay, power it ON again and verify the correct
functioning of the unit.

If a new error is displayed, refer to the specific error paragraph description to fix the
issue.
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9.2.3 Errors with code from E200 to E299

These errors codes are concerning problems related to the movement axis of the unit.

9.2.3.1 E200: Zero position optical sensor of rotation always active /
E201: Zero position optical sensor of rotation never active /
E202 and E203: Zero position optical sensor of rotation still
active after exiting from zero sensor /
E205: Timeout on rotation

These errors are signalling a problem on the rotation axis movement.

The position of rotation is controlled by the optical sensor B1, that is activated during the
rotation axis reset movement; if this sensor is found active at the start up phase, and it
is never sensed de-activated, the E200 message error is displayed, meaning that the
sensor itself is broken or that the motor is not running.

In case that it is never sensed activated, the E201 is displayed, and the reasons are the
same.

E202 or E203 is displayed when the rotation zero sensor B1 is still active after exiting
from axis zero position.

E205 means that the optical sensor is never activated during the rotation axis reset.

In all cases, the optical sensor functionality can be checked placing an opaque thin
material in the optical path and using a multimeter, verify that the voltage between pin
X22-2 and pin X22-4 on the MCU board is about 5V when the optical path is covered by
the thin material and about OV when the optical path is not covered.

1. If there is no variation and the arm does not move or moves with difficulty or jumps:
a. checkthe belt and verify that it is not broken; if the belt is loose, adjust its tension

b. check cable X18 of motor M3; there can be a short circuit or a broken wire;
check also for a loosen contact. In case of short circuit, replace the cable,
verifying also that no damage has been caused to the motor driver on the MCU.

Note

In the event of a short circuit on the X18 cable, the MCU board fuse F1 may be
@ blown (the 24V power supply LED H2 OFF and the DSPU board OFF) and / or

the motor driver (on the MCU board) may be damaged: if it is the case, replace

the fuse F1 and then the MCU board.

2. If the arm moves but no variation of the signals is detected, replace the optical
sensor B1 and if the problem is still present, the MCU board A1.

Technical Service additional information required:
- Audio / Video with the global view of the unit movement
- Audio / Video of the view of the rotation motor group movement (with unit top cover

removed)
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9.2.3.2 E204: Unexpected activation of zero position rotation sensor

This message means that there was an unexpected activation of the rotation optical
sensor B1 during the exam or another movement. Typically, the problem is due to a
contact of the rotation arm with an object or patient shoulder.

1. Verify if the unit had an interference with the patient or an object external to the unit;
in this case remove all the object from the unit work space or instruct the patient to
do not move during the exam.

Note

In the event of patient collision, it is recommended to perform a TEST
@ examination without X-ray, with the patient in the correct exam position (see

User’'s Manual — “Patient positioning” chapter), before performing another X-ray

examination.

2. If the interference is not external to the unit (point 1.): remove the unit top cover,
perform a panoramic Test exam and verify if there are interferences in the motor
work spaces: remove the objects and repeat the test.

3. If the issue was not solved, refer to the Error E200 + E205 troubleshooting.
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9.2.3.3 E240: Zero position sensor for Y axes always active /
E241: Zero position sensor for Y axes never active /
E243: Timeout of Y axes

These errors are signalling a problem on the Y axis movement. The position of Y axis is
controlled by the optical sensor B2, that is activated during the translation axis reset
movement.

E240 is displayed when the sensor B2 is found active at the start-up phase and it is never
sensed de-activated.

E241 is displayed when the sensor B2 is never sensed activated.

E243 means that the optical sensor B2 is never activated during the translation axis
reset.

The above errors may mean that the sensor B2 is broken or that the motor system is not
running (MCU driver or motor group fault).

1. If there is no variation and the arm does not move or moves with difficulty or jumps:
a. check the belt and verify that it is not broken; if the belt is loose, adjust its tension

b. check cable X19 of motor M4; there can be a short circuit or a broken wire;
check also for a loosen contact. In case of short circuit, replace the cable,
verifying also that no damage has been caused to the motor driver on the MCU.

Note

In the event of a short circuit on the X19 cable, the MCU board fuse F1 may be
@ blown (the 24V power supply LED H2 OFF and the DSPU board OFF) and / or

the motor driver (on the MCU board) may be damaged: if it is the case, replace

the fuse F1 and then the MCU board.

2. If the arm moves but no variation of the signals is detected, replace the optical
sensor B2 and if the problem is still present, the MCU board (see paragraph 11.3.2).

Technical Service additional information required:

- Audio / Video with the global view of the unit movement

- Audio / Video of the view of the translation motor group movement (with unit top
cover removed)
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9.2.3.4 E260: Disk collimator timeout

This error is displayed if a problem on the disk collimator movement is present. The
position of the disk collimator is controlled by the optical sensor B3, that is activated
during the disk collimator positioning.

If this error is shown means that the optical sensor B3 is never activated during the
collimator positioning.

The error may be caused by the sensor B3 and / or its connections fault or by a
malfunctioning of the motor M5 axis system (MCU driver or motor group fault).

1. Verify collimator type setting (see paragraph 11.2.6).

2. If the disk does not move or moves with difficulty or jumps:

a. if disk collimator is belt type, check the belt and verify that it is not broken; if the
belt is loose, adjust its tension

b. if the belt is not broken or the collimator is without belt type: switch off the unit,
move by hand the collimator disk and verify if the motor shaft move accordingly
with the disk. If not, tighten the screws indicate by the red arrows in the figures
below and repeat the test. If the test is still not ok, replace the collimator

Figure 37: Without belt disk collimator type
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If the problem is still present, check cable X34-X64 and motor M5 integrity (short
circuit, broken wires or loosen contact on the pins); fix the cable or replace the
motor group M5.

O

Note

In case of short circuit on the X34-X64 cable, the MCU board fuse F1 may be
blown (the 24V power supply LED H2 OFF and the DSPU board OFF) and/or
the motor driver (on the MCU board) may be damaged: if it is the case, replace
the fuse F1 or the whole MCU board.

3.

If the collimator moves, verify the functionality of the optical sensor B3 signal as

explained in the Note below. If the signal is NOT OK, check the optical sensor cable
X1-B3-X41 (between the sensor B3 and the 3D Sensor Power board A10) and if it
is not ok, fix or replace it. If the signal is still NOT OK, check the cable X25-X38 and
if it is not ok, fix or replace it.

O

Note

The optical sensor B3 functionality can be checked moving by hand the disk
collimator in order to cover / not cover the B3 sensor optical path and using a
multimeter, 143ignalled that the voltage between the MCU board X25 pin-2 and
pin-6 is:

- about 5V when the optical path is covered

- about OV when the optical path is not covered.

4.

If the error was not solved by the above tests, replace first the MCU board (see

paragraph 11.3.2) and then the 3D Sensor Power board (A10).

Technical Service additional information required: try to reproduce the error

recording an audio-video with a view of the collimator disk motor group movements.
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9.2.3.5 E265: Chin rest zero sensor is always active /
E266: Chin rest zero sensor not active when expected /
E268: Chin rest timeout

These errors are displayed if a problem on the chin rest axis movement (motor M6) is
present. The position of chin rest axis is controlled by the optical sensor B4, that is
activated at the chin rest reset axis movement.

E265 is displayed when the sensor B4 is found active at the unit start-up phase, and it is
never sensed de-activated.

E266 is displayed when the sensor B4 is never sensed activated.

E268 means that the optical sensor B4 is never activated during the chin rest reset axis
movement.

The above errors may be caused by the B4 sensor B4 and/or its connections fault or by
a malfunctioning of the chin rest motor M6 system (MCU driver or motor group fault).

1. If the chin rest does not move or moves with difficulty or jumps:

a. check the motor system integrity and functioning, verifying that there are no
mechanical interferences in the chin rest run moving by hand the system,
switching off the unit and manually rotate the screw hub (indicated by the red
arrows in the following figures):

Screw hub

Figure 38

If there are mechanical problem on the motor linear guide system, fix it or
replace the whole chin rest motor linear guide system.

b. If the mechanical system functioning is ok, check cable X49-X20 and motor M6
integrity (short circuit, broken wires or loosen contact on the pins). Replace the
cable or the motor M6.

Note

In case of short circuit on the X49-X20 cable, the MCU board fuse F1 may be
@ blown (the 24V power supply LED H2 OFF and the DSPU board OFF) and / or

the motor driver (on the MCU board) may be damaged; if it is the case, replace

the fuse F1 or the whole MCU board.
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2. If the chin rest moves or continues to move against the chin rest end run, verify the
functionality of the optical sensor B4 signal as explained in the Note below. If the
signal is NOT OK, check the optical sensor cable X1-B4-X24 and if it is not ok, fix or
replace it. If cable is OK and sensor signal is still not OK, replace the optical sensor
B4.

Note

The optical sensor B4 functionality can be checked placing an opaque thin
material in its optical path and using a multimeter, verify that the voltage
between the MCU board X24 pin-2 and pin-4 is:

- about 5V when the optical path is covered

- about OV when the optical path is not covered.

3. If the error was not solved by the above tests, replace the MCU board (see
paragraph 11.3.2).

Technical Service additional information required: try to reproduce the error

recording:

- An audio-video with a global view of the chin rest movements

- An_audio-video with a bottom view of the chin rest motor linear system group
movement (removing the chin rest bottom cover).
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9.2.3.6 E270 and E271: Hardware key board fault (U.l.C.)

These errors are shown when the firmware of the X-MIND prime 3D does not sense the
presence of the U.I.C. (Unique Identification Code).

The hardware key board (Figure 3) is read during unit start-up; if the check is incorrect,
the system displays one of the above error number: verify the presence of the key and
that is well inserted.

The issue can be generated by a MCU board or hardware key fault.

1. Verify if the hardware key is well inserted on the MCU board: insert the key and
verify if the issue is solved.

2. If the issue was not solved, replace the MCU board and then the hardware key.

Note
@ In case of MCU hardware fault, replace it following the instruction present at
paragraph 11.3.2.

Note

In case there is a fault on the hardware key itself, it must be replaced. All the
optional features must be re-enabled with proper codes. To request a new
hardware key, report to Acteon the S/N of the equipment and / or the U.I.C code
listed on the equipment parameters table (supplied as paper copy with the unit
documentation — see paragraph 14.1).
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9.2.4 Errors with code from E300 to E399

9.2.4.1 E360: RX button pressed on start-up or before exam

This message is displayed if, during the power ON phase or before starting of the exam,
one of the connected X-ray button, has been sensed as pressed.

1. Verify if one of the X-ray buttons was intentionally / unintentionally pressed: switch
OFF the unit and release the button. Switch ON the unit and verify if the issue is
solved.

2. Switch OFF and ON the unit, press the X-ray button and verify that the LED H11 on
MCU board (A1) light-up according to the X-ray button activation: if is not ok, verify
the connected X-ray buttons and their connections.

If they are not ok, replace or fix the buttons and verify if the issue is solved. If the
error is still present, replace the MCU board (see paragraph 11.3.2).

9.2.4.2 E362: X-ray button released during emission

The above error message is displayed if the X-ray button is unintentionally / intentionally
released during an exam; the emission is stopped and all motors released in order to
allow the patient’s exit.

Verify if the X-ray button has been intentionally / unintentionally released during the
exam:

a. If it was intentionally released, press button >0< to reset the error on the unit and
close the error window displayed on the GUI.

b. If it was unintentionally released, refer to Error E360.
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9.2.4.3 E370: Sensor ready lost during exposure

This error is displayed if the “sensor ready” signal was lost during the exposure.

With the unit powered OFF, proceed as follow:

1. Check cable J7-X9 between MCU and DSPU boards; replace or fix it if defective and
then verify if the error is still present.

2. Perform the troubleshooting tests listed on Errors E1401 and E1402 (see
paragraphs 9.2.11.1 and 0).

Technical Service additional information required: try to reproduce the error keeping
the following logs:

- Software logs

- MCU SD card log

- DSPU log (only if the unit was not powered OFF since the error occurs)

(see paragraph 11.2.1).

9.24.4 E371: Sensor not ready

This error is displayed when the user tries to perform an exam while the sensor
connection has not yet been established.

Clear the error and wait for at least 5 minutes: if the sensor connection is not achieved,
refer to troubleshooting of Error E370 (see paragraph 9.2.4.3).
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9.2.5 Error with code from E400 to E411

This range of errors are dedicated to MCU-DSPU communication problems due to
incompatibility between the DSPU and MCU firmware version and/or CAN bus line
hardware issue.

e.g.: A DSPU with a more recent firmware version may has been mounted on a unit with
an older MCU firmware version.

1. With the unit powered OFF, check the MCU-DSPU CAN bus connections (cable J7-
X9): replace or fix it if defective and then verify if the error is still present.

2. Power ON the unit and wait the connection to the PC-GUI. Verify the compatibility
between the DSPU firmware, the MCU firmware and the VSP/OSP versions:
update/downgrade the FW-SW to a released/compatible configuration.

Note
@ Contact Technical Service to verify that the firmware and software versions are
compatible with the unit configuration.

Technical Service additional information required: try to reproduce the error keeping
the following logs:

-  Software logs

- MCU SD card log

- DSPU log (only if the unit was not powered OFF since the error occurs)

(see paragraph 11.2.1).
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9.2.6 Error with code from E500 to E503

These errors are displayed when the MCU board is not able to read correctly the
temperature sensor placed on the 3D sensor power board (A10). Usually these errors
are not showed in the GUI but are written in the unit logs (e.g. MCU SD logs or software
logs) (see paragraph 11.2.1).

Note

If looking at the MCU SD card logs, it will be notice that the rate of the error is
@ low (e.g. one or two logs readings with the error E50x between two or more

correct temperature readings) and there are no consequence on the system

functioning, the error may be considered negligible.

1. Check the integrity of the cable X25-X38 (the temperature sensor signal is on X38
pin 4): replace or fix it if defective and then verify if the issue is solved.

2. If the problem is still present replace the 3D Sensor Power board A10 and then the
MCU board.

Technical Service additional information required:

- Software logs
- MCU SD card log
(see paragraph 11.2.1).
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9.2.7 Error with code from 750 to 770

Warning

Those errors are related to the X-ray generator, so they can be safety related.
A In case of Error messages E759 and E755, the system must be immediately

powered off, because an unexpected emission (E759) can be present or the

emission has not been terminated into the expected time.

Warning

On the Generator board (A2) there are dangerous high voltage, 230 VAC / 120
VAC and 400 VDC.

Before accessing the Generator board, it is mandatory to switch OFF the unit,
disconnect it from the mains and wait up to 4 minutes in order to allow the
discharge of the capacitor (LED H10 on the Generator board steady OFF).

SERVICE MANUAL « X-MIND prime 3D « (19) + 10/2019 « NXMPENO060C

prime

X MIND

151



prime

X MIND

@m Service Manual — Troubleshooting

9.2.7.1 E750: Generator board initialization error

This message is signalling that the MCU board is not able to initialize the Generator
board (A2). This error can be generated by and hardware failure on the CAN-Bus or on
the Generator board main power supply connection.

With the unit switched OFF (at least for 4 minutes), perform the following tests:

1. Check fuse F1 (T1A 250V) on the Generator board: if the fuse is blown, replace it
and redo the test.

2. Check integrity of the CAN-Bus cable X32-X15 between MCU board and Generator
board: if NOT OK, replace it and redo the test.

If the error is still present after tests 1 and 2, switch ON the unit and proceed as follow:

Warning
During the following tests, pay attention to the dangerous High Voltage on the
Generator board.

3. Verify the main power LED H8 on the Generator board:
a. ifthe LED H8 is OFF, check with a multimeter that between pins X31-L and X31-
N the unit power provide AC voltage is present (eg. 230V or 120V):
- if the power supply X31-L and X31-N is OK, replace the Generator board
- if the power supply X31-L and X31-N is NOT OK, check the integrity and
proper connection between Line filter Z1 and Generator board; fix or
replace the faulty component
b. if the LED H8 is BLINKING, replace the Generator board

c. ifthe LED H8 is ON, replace the Generator board and then the MCU board (see
paragraph 11.3.2).

Note
@ The error E750 (Generator board power supply fault) can be related to the Error
E1005, generated by the DSPU when a fault on the CAN-Bus line is detected.
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9.2.7.2 E751: kV over voltage

This message is displayed when a value higher than expected has been detected on the
Generator board (A2).
With the unit switched OFF (at least for 4 minutes), perform the following tests:

1. Check that connector X57 is well connected: connect it and verify if the error is still
present.

2. With the connector X57 CONNECTED, using a multimeter, perform the measures
listed in the following table:

Parameter Connection Value
Feedback kV + X57-4(GND) and X57-2 13.3kQ *+ 2%
Feedback kV - X57-4(GND) and X57-3 14.3kQ *+ 2%

3. With the connector X57 DISCONNECTED perform the measures (connector side)
listed in the following table:

Parameter Connection Value
Insulation between the X57-5/6 and X57-4 Infinite
PINs of the power tube
filament
Insulation between X56-1/2 and GND Infinite
primary H.V. winding and (Tubehead shell)

GND
Feedback kV + X57-4 and X57-2 19.8 -+ 20.2 kQ
Feedback kV - X57-4 and X57-3 19.8 - 20.2 kQ

IF values measured at point 3 are incorrect, replace the tubehead (see paragraph
11.3.3).

IF values measured at point 2 are incorrect, while values measured at point 3 are correct,
replace the Generator board.

IF values measured at point 2 and 3 are correct, the X57 connector is well inserted and
its connections to the tubehead are OK, replace the Generator board and then the
tubehead.

9.2.7.3 E752: Filament overload

This message is displayed when a filament overload is detected by the Generator board
during preheating time or X-ray exposure.

If the error is displayed, contact Technical Service.
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9.2.7.4 E753: Overload on Anodic current

This message is displayed when an abnormal value of the anodic current has been
detected.
With the unit switched OFF (at least for 4 minutes), perform the following tests:

1. Check that connectors X56 and X57 are well connected: connect it and verify if the
error is still present.

2. With connector X57 CONNECTED, using a multimeter, perform the measures listed
in the following table:

Parameter Connection Value

Feedback mA X57-4(GND) and X57-1 326Q +334Q

3. With the connector X57 DISCONNECTED perform the measures (connector side)
listed in the following table:

Parameter Connection Value

Feedback mA X57-4(GND) and X57-1 326Q +334Q

IF values measured at point 2. And 3. Are incorrect, replace the tubehead (see paragraph
11.3.3) and the Generator board.

IF value measured at point 2. Is incorrect and value measured at point 3. Is correct,
replace the Generator board.

IF value measured at point 3. Is incorrect and value measured at point 2. Is correct,
replace the tubehead.

IF the tests listed at point 1., 2. And 3. Do not solve the error, replace the Generator
board and then the tubehead.
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9.2.7.5 E754: Broken filament

This message is displayed when there is a fault on the power circuit of the filament, not
only the filament itself.

With the unit switched OFF (at least for 4 minutes), perform the following tests:

1. Verify the continuity (max Ohmic value < 0.5Q) between pins the X57-5 and X57-6:
if there is no continuity, replace the tubehead (see paragraph 11.3.4).

2. Verify that the pre-heating parameters stored in the MCU EEPROM memory
matches the ones listed in the equipment parameters table (supplied as paper copy
with the unit documentation — see paragraph 14.1) (see paragraph 8.4); correct them
and verify if the error is still present.

Note
@ If the tubehead is a spare part, the new pre-heating values are printed on the
tubehead label.

3. If the error was not solved by point 1. And 2., replace the tubehead and then the
Generator board.

9.2.7.6 E755: Alarm “Backup timer intervention”

The emission is controlled through a safety backup timer that interrupts the power to the
tubehead in case of a fault (hardware or software). The intervention of the backup timer
is signalled also by a lighting on of the red LEDs H5 and H9.

Warning

This error can be safety related. In case of Error messages E755, the system
must be immediately powered off and not been used, because an emission has
not been terminated into the expected time.

In any case it is mandatory to contact Technical Service and not use or switch ON the
system anymore.

9.2.7.7 E756: PFC (Power Factor Control) failure

This message is signalling that the PFC (Power Factor Control) circuit functioning is not
correct.

If the error is displayed, contact Technical Service.
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9.2.7.8

E757: Brown out alarm /

E766: Generator board reset due to a brown-out /

E767: Generator board reset due to a low voltage detection /
E768: Generator board reset due to a watchdog timeout /
E769: Generator board reset due to a stack overflow

These messages are displayed when the Generator board microcontroller is reset due
to the displayed issue.

If the error is displayed, contact Technical Service.

9.2.7.9

E758: Alarm “No X-ray” /
E761: Alarm “No X-ray emission”

These errors are displayed when the anodic current has been interrupted during or at
the beginning of the emission and may indicate that the Generator board is in a safety
status (eg. Due to a discharge inside the tubehead, a broken tube or any other tubehead
damage).

Error E761 may be displayed / associated with other errors (i.e. E362 and E760) that can
explain the main cause of the X-ray interruption occurred during the previous exposure
(refers also to the associated error paragraph).

In order to reset these errors:

1.

4,

Switch OFF the unit and wait at least 4 minutes.

a.
b.

Switch ON the unit, perform an exposure and verify if the error is still present.

Switch OFF the unit, wait at least 4 minutes and switch it ON again: verify that
the pre-heating parameters stored in the MCU EEPROM memory matches the
ones listed in the equipment parameters table (supplied as paper copy with the
unit documentation — see paragraph 14.1) (see paragraph 8.4); correct them
and verify if the error is still present.

With the unit switched OFF (at least for 4 minutes), verify the proper connection of
the connectors X56 and X57; fix them, switch ON the unit and verify if the error is
still present.

With the unit switched OFF (at least for 4 minutes), perform the following tests:

a.

Verify the primary winding continuity (max Ohmic value < 0.5Q) on the pins X56-
1 and X56-2

Verify the filament continuity (max Ohmic value < 0.5Q) on the pins X57-5 and
X57-6

Verify the mA feedback Ohmic resistance on the pins X57-1 and X57-4, it should
be between 326Q + 3340Q.

If one of the above tests (a., b. or c.) fails, replace the tubehead (see paragraph
11.3.3).

If the error is still present, replace both the tubehead and Generator board.

Technical Service additional information required: try to reproduce the error keeping

the following logs:

Software logs
MCU SD card log

(see paragraph 11.2.1).
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9.2.7.10 E759: Alarm “Unexpected emission”

Warning
In case of Error message E759, the system must be immediately powered OFF
because an unexpected emission can be present.

An unexpected emission has been detected by the Generator board.

1.  With the unit switched OFF (at least for 4 minutes), verify the proper connection of
the pins X57-1 and X57-4; connect them and verify if the error is still present.

2. With the unit switched OFF (at least for 4 minutes), verify the Ohmic resistance
between the TP10 (mA feedback) and GND (TP13), it should be between 326Q +
334Q. If itis NOT OK, remove the connector X-57 and repeat the Ohmic test on the
connector (tubehead side).

IF the testis NOT OK, replace the tubehead (see paragraph 11.3.3).
IF the test is OK, replace the Generator Board.

3. If the error is still present, it is mandatory NOT use or switch ON the system
anymore and contact Technical Service.

9.2.7.11 E760: Alarm “NO RX button command”

This message is displayed when the Generator board (A2) is not detecting the X-ray
button during the emission.

If the X-ray button was NOT intentionally released, switch OFF and ON the unit. Wait the
keyboard blinks (DO NOT press the >0< button) and perform the following checks:

1. Press the X-ray button and verify that the LED H11 on MCU board (A1) light-up
according to the X-ray button activation.
IF the test is NOT OK, verify the connected X-ray buttons and their connections:
replace or fix them and verify if the error is still present. If still present, replace the
MCU board (see paragraph 11.3.2).

2. Press the X-ray button and verify that the LED H2 on the Generator board (A2) light-
up according to the LED H11 on the MCU board and to the X-ray button activation.
IF the test is NOT OK, verify the integrity of the cable X15-X32 (Pin 2 = X-ray button
signal) between MCU and Generator board: replace the cable if not OK and if the
error is still present, replace the MCU board.

3. If the above tests are OK and/or the error is still present, replace the Generator
board.
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9.2.7.12 E762: “Bad Generator board unit status, emission flag
detected unexpectedly

This message is displayed when the MCU detect a wrong status of the Generator board.

If the error is displayed, contact Technical Service.

9.2.7.13 E763: kV channel analog feedback out of range /
E764: mA channel analog feedback out of range /
E765: Filament channel analog feedback out of range

These messages are displayed when Generator board detect a wrong kV, mA or
Filament analog level.

If the error is displayed, contact Technical Service.

9.2.7.14 E770: Mismatch between the Generator board (A2) and MCU
board (A1) types (2D / 3D)

This error is displayed when the Generator board or MCU board is not configured as 3D
type.

With the unit powered OFF, wait at least 4 minutes and verify that the codes printed on
the two boards matches the following ones:

- Generator board: 5804020200/XX
- MCU board: 5804040600/YY

Replace the wrong board.
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9.2.8 Errors with code E850 and E852

These errors indicate a keyboard fault.

9.2.8.1

E850: One or more buttons pressed during power ON

During the power ON phase, one or more keyboard buttons have been sensed as
pressed by the MCU board (A1).

1.

With the unit switched OFF, check that no keyboard buttons are pressed: power the

unit ON and verify if the error is still present.

With the unit switched OFF, disconnect cable X12 on MCU board, power ON the

unit, wait the connection with the GUI (about 3 minutes) and verify that error E850
is no more displayed.

a.
b.

If the error is still present, replace the MCU board (see paragraph 11.3.2)
If the error is no more displayed, verify:

- integrity of the cable X12-X46 between MCU and X46/X47: replace the
cable and verify if the error is still present

- integrity of the cable X46/X47 between X12-X46 and Interface board A5:
replace the cable and verify if the error is still present (* see Note)

If the above tests are OK, replace the keyboard membrane and then the
Interface board (A5) (* see Note).

O

(*) Note
In order to check / replace these components, it will be necessary to open the
keyboard following the chin rest replacement procedure.

Interface

board (A5)
Keyboard
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9.2.8.2 E852: One key pressed during the movement

During the system movements, the keyboard is inactive, but at the pressure of >0< button
all movements are stopped and this message is displayed.

This function allows the user to stop the system movements in case an unexpected
system 160ignalled or a collision during the system positioning.

1. Make sure that >0< button was not intentionally/unintentionally pressed during a unit
movement: reset the unit and verify if the error is still present.

2. Check that the >0< button is not stuck: replace the keyboard membrane if the >0<
button is faulty.

3. If the tests are OK, refer to error E850 (see paragraph 9.2.8.1).
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9.2.9 Error with code from E1003 to E1007

These errors are detected by DSPU board.

9.2.9.1 E1003: DSPU hardware error (PhD_Test error 4)

A DSPU hardware error has been detected.

With the unit switched OFF, disconnect cable J8 on DSPU; power ON the unit again and
verify with a multimeter that between pin-1 and pin-2 of J8 connector there is about 24V.

IF the test is OK, check the DSPU fuses (see paragraph 11.3.1.5) and verify if the
problem is still present, otherwise replace the DSPU.

IF the testis NOT OK, verify the 24V power supply (see paragraph 11.2.3).

9.2.9.2 E1004: MCU board is not responding to the DSPU (PhD_Test
error 8)

Note

This message is not to be considered an error if it was displayed while the GUI
@ was quitting the setup / service menu. In this case the user has only to press

the >0< button to allow the unit to perform the axis reset and restore the normal

system condition.

Note

This error can be related to the Generator board errors E750 and E761 or a
@ Generator board power supply fault. Therefore, in these cases the CAN-Bus is

not able to assure the communication between the unit boards (MCU, DSPU

and Generator).

The MCU board does not reply to the DSPU board. This error is displayed when the
MCU cannot send messages on CAN bus line or the CAN bus status is not operational.

Refer to Error E1005 (see paragraph 9.2.9.3)
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9.2.9.3 E1005: CAN bus hardware error (PhD_Test error 16)

Note

This error can be related to the Generator board errors E750 and E761 or a
@ Generator board power supply fault. Therefore, in these cases the CAN-Bus is

not able to assure the communication between the unit boards (MCU, DSPU

and Generator).

This message is displayed when the CAN bus line has been interrupted, due to a
hardware or a power voltage problem. Therefore, the communication between the
boards (DSPU, MCU, Generator) is interrupted.

1. Check the CAN bus cable J7-X9 between DSPU board and MCU board: replace or
fix it if defective and then verify if the problem is still present.

2. Check the CAN bus cable X15-X32 between MCU board and Generator board:
replace or fix it if defective and then verify if the problem is still present.

3. Verify the Generator board status performing the test listed for error E750 (see
paragraph 9.2.7.1) and E761 (see paragraph 9.2.7.9).

4. Perform the tests reported by Error E760 (see paragraph 9.2.7.11).
Perform the test of the Error E761 (see paragraph 9.2.7.9).

6. If the error is still present, replace first the MCU board (see paragraph 11.3.2) and
then the DSPU board.

Technical Service additional information required: try to reproduce the error keeping

the following logs:

- Software logs
- MCU SD card log

- DSPU log
(see paragraph 11.2.1).

If it is not possible to reproduce the error, keep at least the software logs.
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9.2.9.4 E1007: Flat panel too hot to perform acquisition (PhD_Test
error 64)

This operating message is displayed by the GUI if the temperature of the 3D sensor
exceeds the set threshold stored in EEPROM memory.

The MCU board communicates the 3D sensor temperature via CAN bus to the DSPU. If
the temperature exceeds the set threshold, the DSPU board switches OFF the 3D sensor
(LED H2 on the 3D Power sensor board A10 OFF) until the temperature read drops
below the threshold.

1. Check that the room temperature does not exceed the system max working
temperature (+ 35° C): wait until the ambient temperature drops below the maximum
allowed working temperature.

2. Keep the MCU SD card logs, opening the log file named “imax.log” (folder path:
imax—>logs) with a txt reader (e.g. Notepad)

E imaxlog - Notepad

File Edit Format View Help

wed 2015-01-01 00.00.00 (I): System is booting
wed 2015-01-01 00.00.00 (I): MCU wversion numbers: Hw=2.0, Sw=2.04.415
wed 2015-01-01 00.00.00 (I): DIP switch code = 0
wed 2015-01-01 00.00.00 (I): S/N = 01-11-5F-0B-1B-00-00-B4
wed 2015-01-01 00.00.00 (I): Loading configuration area.
wed 2015-01-01 00.00.00 (I): LoadConfiguration: SEnsorAng1eH = 0.0000
wed 2015-01-01 00.00.00 (I): R offset = -5, Y offset = 22 Y- Bw offset = 0, Y-IT
wed 2015-01-01 00.00.00 (I): Disk coll offiets = [e, O, 4, 0
wed 2015-01-01 00.00.00 (I): Disk collimator has shield (Canada) = NO, use motor
wed 2015-01-01 00.00.00 (I): DSPU IP = 192.168.0.211, Netmask = 255. 255 255.0
LoadExamCounters 55 55 AA AA 00 00 00 00 00 00 0O 00 0O 00 00 00 00 00 00 00 00 {
wed 2015-01-01 00.00.00 (I): XP-PACK option key = la-4b-c2-92-e4-14-fc-8b
wed 2015-01-01 00.00.00 (I): IMPLANT opt'lon key = 55-55-55-55-55-55-55-55
wed 2015-01-01 00.00.01 (I): XP-PACK option: ENABLED
wed 2015-01-01 00.00.01 (I): EXTENDED VOLUME option: DISABLED
wed 2015-01-01 00.00.05 (I): XCU version numbers: Hw—3 0, 5w=2.02.39

= ing to (1, 0)

ed 2015-01-01 00.00.05 (I): sensor Temperature = 28.5

a. Ifthe reported temperature exceeds the ambient temperature by more than 10°,
the problem may be related to a bad communication between temperature
sensor (on 3D Power sensor board A10) and MCU board: refers to errors E500
+ E503 (see paragraph 9.2.6).

b. If the reported temperature is <39°, verify if the thresholds stored in EEPROM
memory are the default ones (see paragraph 11.2.5):

- 0x020C — Sensor temperature power high threshold = 39°
- 0x0208 — Sensor temperature power low threshold = 38°
Correct the values and verify if the problem is solved.

Technical Service additional information required:

- Software logs
- MCU SD card log
(see paragraph 11.2.1).
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9.2.10 Error with code from E1201 to E1205

These errors are related to the system PC software application issues or the
communication with unit’s boards.

9.2.10.1 E1201: Failed to write data in EEPROM from Setup menu /
E1203: Error detected in software allocation

These messages are displayed when a software error has been detected.
If the error is displayed, contact Technical Service.
Technical Service additional information required:

- Condition/unit state/sequence in which the error occurs/can be reproduced
- Software logs (see paragraph 11.2.1).

9.2.10.2 E1202: Unexpected value encountered by the software /
E1204: Error detected in exposition parameters /
E1205: Error detected in image buffer allocation

These messages are displayed when a Software or Firmware error has been detected.

If the error is displayed, contact Technical Service.

Technical Service additional information required:

- Software logs

- DSPU log (only if the unit was not powered OFF since the error occurs)
(see paragraph 11.2.1).
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9.2.11 Error with code from 1401 to 1404

9.2.11.1 E1401: 3D Sensor frame lost during the exam

This message is displayed if the unit drivers on PC detects less frame than expected
during the exam acquisitions.

The problem may be related to a communication malfunctioning of the 3D sensor
Ethernet connections (cables and PC network interface) or of the 3D sensor.

1. Check the 3D sensor Ethernet connections (cables, junctions, PC network board)
and PC network board settings (see paragraph 7.7.1).
Check also if the cables and the network board interface are compliance with the
mandatory characteristics reported below:

- The network interface must be Intel I350-T2 or Intel PRO/1000 dual port

- The Ethernet cables must be the ones supplied with the unit or CAT 5E cables
(or higher category)

- The 3D sensor must be directly connected to the PC, no Ethernet hub/switch
are allowed between the 3D sensor and the PC.

Note
@ In order to check the Ethernet cable/junctions integrity and functioning, it is
suggested to:

1. Remove the two fans “A” screws to access to the 3D sensor Ethernet
connector.

2. Unplug the Ethernet cable connected to the 3D sensor.
3. Plug a functioning Ethernet CAT 5E (or higher) cable to the 3D sensor and
connect it directly to the PC network interface:
- If the problem, in this configuration, disappears: there may be a faulty
Ethernet cable or junction connected between the PC and the 3D sensor
- Ifthe problem is still present, try to connect the sensor to another network
interface Ethernet port (e.g. Invert the DSPU and 3D sensor connections
setting the right IP address on the network interfaces — see paragraph
7.7.1).
If the problem is solved, it can be related to the network interface board.

Fix the PC network settings or replace the faulty/not compliant components.
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10.

Update the network interfaces board drivers (see paragraph 11.2.4): verify if the
error is still present.

Configure the Network interface board as required by paragraph 7.7.2 and activate
the sensor logs (see paragraph 11.2.1.4).

Verify if the problem is still present.

Set the 3D sensor network with a static IP address (see paragraph 11.2.7) Verify if
the problem is still present.

Perform the tests reported by Error E760 (see paragraph 9.2.7.11).

Verify if the following values matches the ones stored in the EEPROM memory (see
paragraph 11.2.5):

- 0x0084 — 3D Std RX ontime =17

- 0x0085 — 3D Std RX off time = 33

- 0x0086 — 3D HD RX on time = 17

- 0x0087 — 3D HD RX off time = 33

- 0x0088 —3D SHD RX ontime =17

- 0x0089 — 3D SHD RX off time = 33

Correct the values if they do not match and verify if the problem is solved.

Perform both a 3D and a panoramic acquisition:

a. If the problem is systematically present only on 3D acquisitions, verify the
integrity of the sensor trigger signal cables:
- X43-J14 (from 3D Power Sensor board A10 and the 3D sensor)
- XB88-X25 (from 3D Power Sensor board A10 and MCU board A1)
- XB82-X15 (from Generator board A2 and MCU board A1)
If the cables are OK, replace first the 3D Power Sensor board, then the MCU
board and then the Generator board.

b. If the problem is present both on 3D and panoramic acquisitions, verify if the
tubehead connector X56 is well inserted and then perform the tests of the Error
E761 (point (see paragraphs 9.2.7.1 and 9.2.7.9).

If the OSP/VSP installed version is < 1.05.02: update to a version = 1.08.03 and
activate the sensor logs (see paragraph 11.2.1.4).
Perform an acquisition in order to reproduce the error.

Contact Technical Service providing the following additional information:

Software logs
DSPU log

3D Sensor logs folder

(see paragraph 11.2.1)

Last RAW files folder stored (see paragraph 11.2.2)
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9.2.11.2 E1402: 3D sensor configuration failure

This error is displayed in case of a communication error between the flat panel and the
PC software or a 3D Power Sensor board A10 problem.

Perform a test exam (without X-ray) and verify, during the arm rotation, the 3D sensor
Ethernet connection status (Control Panel>Network and Internet->Network
Connections).

1. IF the Ethernet connection is steady ACTIVE:

: Ethernet
\h Unidentified network

ﬁg Intel(R) Ethernet Server Ada...

a. Perform points 1, 2, 3, 4 and 7a of Error E1401 (see paragraph 9.2.11.1).

b. Activate the sensor logs (see paragraph 11.2.1.4) and perform an acquisition in
order to reproduce the error.

2. IF the Ethernet connection is DISABLED:

.:. Ethernet
— Disabled

@7 Intel(R) Ethernet Server Ada...

Right click on Network board icon and click on “Enable”.

3. IF the Ethernet connection is NOT steady ACTIVE:

: Ethernet
\h Network cable unplugged

)4 @ Intel(R) Ethernet Server Ada...

a. Check the 3D sensor Ethernet connections (cables, junctions, PC network
board): replace the faulty components (see point 1 of Error E1401 — paragraph
9.2.11.1).

b. Check that the 3D Power Sensor board A10 is ok by checking that the LED H2
on A10 board is ON.

. IF LED H2 is ON: verify the 9V between J99-pin1 and J99-pin6 (3D sensor
side). If NOT OK, replace cable X42-J99.

« IF LED H2 is OFF: verify if the 3D Power Sensor board A10 fuse is blown.

= |F the fuse is blown, verify the integrity of the cable X42-J99, replace
the cable (if faulty) and then the fuse.
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= |F the fuse is NOT blown, verify with a multimeter the 24V between
XB7-pin1 and X37-pin2 (A10 board side).
o IF X37 24V is OK, verify the 3D sensor ON signal, driven by DSPU:
5V between the X38-pin 1 and X38-pin 7(GND).
- IF5Vis OK, verify cable X42-J99 (between the A10 board and
the 3D sensor): if faulty fix or replace it. If the LED H2 is still
OFF, replace the 3D Power Sensor board A10
- IF 5V is NOT OK, verify the integrity of the cable X38-X25
(between 3D Power Sensor board A10 and MCU board A1)
and the cable X9-J7 (between MCU board A1 and DSPU)
> IF the X38-X25 or X9-J7 are NOT OK, fix or replace them

> IF the X38-X25 or X9-J7 are OK, replace first the MCU
board A1 and then the DSPU.
o IF the X387 24V is NOT OK, disconnect the X37 connector (A10
board side) and verify if between X37-pin1 and X37-pin2 (cable
side), there are 24V.

- IF X837 24V is now OK, replace the 3D Power Sensor board
A10
- IF X37 24V is still NOT OK, verify the cable X11-X37 and

perform the 24V power supply verification (see paragraph
11.2.3)

c. Activate the sensor logs (see paragraph 11.2.1.4) and perform an acquisition in
order to reproduce the error.

Contact Technical Service providing the following additional information:
- Software logs

- DSPU log
- 3D Sensor logs folder

(see paragraph 11.2.1)

168

- Last RAW files folder stored (see paragraph 11.2.2)
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9.2.11.3 E1403: Software watchdog

This message is displayed if the software did not periodically reset the Ethernet watchdog
timer.

Refer to Error E1402 (see paragraph 9.2.11.2).

Technical Service additional information required:

- Software logs

-  DSPU log
- 3D Sensor logs folder

(see paragraph 11.2.1).
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9.2.11.4 E1404: 3D sensor does not detect X-rays during exam

This message indicates that the 3D sensor has not received X-rays during the last
exposure.

The problem may be related to the generation of X-rays (generator board or tubehead
problem), to a bad positioning of the collimator or a radiopaque object may be in the X-
ray field.

1.

Remove the tubehead internal cover, select a 3D full dentition exam and verify if the
collimator moves accordingly (the biggest collimator window is in front of the X-ray
exit, bottom side of the disk collimator). Select a panoramic exam and verify if the
collimator is correctly positioned on panoramic window (the narrower window
positioned on the bottom side).

- 7/
3D Full Dentition exam Panoramic exam
collimator position collimator position

IF the collimator movements are NOT OK, refer to error E260 (see paragraph
9.2.3.4).

- If the error is still present, verify the X-ray beam alignment (see paragraph 8.7).

Verify if a radiopaque object is present in the X-ray field, remove it and verify if the
problem is still present.

Verify the collimator offsets stored in the EEPROM (compare them with the ones
reported on the set parameters tables provided with the unit documentation).

IF the offsets does not matches, fix them (see paragraph 8.5).
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CacTeoN

Open “PhD_Test” program and wait the unit connection; perform two static

acquisitions with the following settings:

- Panoramic area acquisition: select Exam ID “Centering panoramic” and
collimator format “WO0 — Panoramic collimator”. Select 60kV, 2mA and 200ms

( = [ £ ~
Exam parameters Sensor centring parameters
D I Centring panoramic 3 ~Sensor centring
kv | 60 LI
Format  [WO -Panoramic colimator v
mA
Resolution [Figh B [2 ~|
Params1 | Unused LI Time I 0 ~ I s |200 v|ms
Patent  [Adult =]

- 3D full area acquisition: select Exam ID “Centering 3D” and collimator format
“85x90 Full — W1”. Select 60kV, 2mA and 200ms

P h T 4 N
Exam parameters Sensor centring parameters

D [ centring 30 E ~Sensor centring

kv [50 EI
Format W1 -Full 3D 86x90 ~|

mA
Resolution | Normal ] |2 ~|
Params1 IUnused LI Time IO vls 200 v|ms
Patient  [Adult =]

IF the 3D and the panoramic images show that collimator is not well aligned to the
sensor, verify the X-ray beam alignment (see paragraph 8.7).

IF both the acquired images are completely white (without X-rays), perform the
exposure parameters verifications with non-invasive and then with invasive method
(see paragraph 7.12). If the non-invasive method is NOT OK but the invasive method
is OK, replace the tubehead.

Contact Technical Service providing the following additional information:

Software logs (see paragraph 11.2.1.1)
Last RAW files folder stored (see paragraph 11.2.2)
Panoramic and 3D static acquisitions
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9.3 User Interface (G.U.l.) messages

9.3.1 “Unit and computer not synchronized”

1. Can happen if the KV or mA parameters are modified from the G.U.l. too fast (only
in OSP/VSP =< 1.04.05 and AIS installer < 5.03C).

2. The message may be displayed while the G.U.l. is closing the Service Menu. If the
problem persist, contact Technical Service.

3. If the problem is not the one described in the above points, refer to Error E1404
(paragraph 9.2.11.4).

9.3.2 “Sensor not ready”

Refer to Error E370 (paragraph 9.2.4.3), Error E1402 (paragraph 9.2.11.2) and Error
E1401 (paragraph 9.2.11.1).

9.3.3 “Software error”

Verify if a raw file of a previous acquisition is still in C:\ProgramData\Acteon

Imaging\Panoramic X-MIND Prime\acquisition, remove it and verify if the problem is solved.

9.3.4 “Flat panel too hot”

Refer to Error E1007 (paragraph 9.2.9.4).
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9.4 System Anomalies

9.4.1 White panoramic image or/and empty volumes

Panoramic
white image

CEREWPEY .. o .

E
Bo90Q0cste

Empty volume

Figure 39

1. Verify the presence of the correct calibration files (8 files named as the SN of the
sensor mounted on the unit) in the calibration folder C:\ProgramData\Acteon
Imaging\Panoramic X-MIND Prime\Calibration and that all the calibration options in the
image processing menu of the in PhD_Test.exe are checked (see paragraph 10.2).

2. Perform tests of Error E760 (paragraph 9.2.7.11).

3. Verify the integrity of tubehead X57 connector, pin 5 and 6.
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9.4.2 3D Bad reconstruction

<2
Pi

34 e 00X

B99Q0strenp

Iten 0Pk

Figure 40

Send the RAW files (see paragraph 11.2.2) of these acquisitions to Acteon Technical
Service.
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9.4.3 Panoramic acquisition with less frames

Figure 41
1. The panoramic acquisition above (X) may be indicate an acquisition with less frame
than expected. In this case verify the 3D Sensor Ethernet connections (cables,
junctions, PC network board). Refer to Error E1401 point 1 (see paragraph 9.2.11.1).

2. If the error is still present, send the acquired RAW file (see paragraph 11.2.2) to
Technical Service.

9.4.4 Asymmetries on the panoramic images

1. Check the orthogonality of the unit lasers (se User Manual — paragraph 7.3).

2. Perform the verification of the panoramic function (see paragraph 7.10).
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9.4.5 Unit/DSPU connection problems

Verify if MCU DIP switches are set in normal mode (see paragraph 4.3.2.1).

Check the unit power supply (see paragraphs 6.1 and 11.2.3).

Verify the unit Ethernet connection status (Control Panel->Network and
Internet->Network Connections):

a. IF the Ethernet connection is steady ACTIVE:

: Ethernet
\k Unidentified network

@ Intel(R) Ethernet Server Ada...

Verify the correct network interface board configuration (see paragraph 7.7.1).
b. IF the Ethernet connection is DISABLED:

.: Ethernet
MW= Disabled

=4 Intel(R) Ethernet Server Ada...

Right click on Network board icon and click on “Enable”.
c. IF the Ethernet connection is NOT steady ACTIVE:

: ' Ethernet
\g Network cable unplugged

X @7 Intel(R) Ethernet Server Ada...

Check the 3D sensor Ethernet connections (cables, junctions, PC network
board).

Plug a functioning Ethernet CAT 5E (or higher) cable to the DSPU and connect it
directly to the PC network interface:

a. If the problem, in this configuration, disappears: there may be a faulty Ethernet
cable or junction connected between the PC and the DSPU

b. If the problem is still present, try to connect the DSPU Ethernet cable to another
network interface port (e.g. Invert the DSPU and 3D sensor connections setting
the right IP address on the network interfaces see paragraph — see paragraph
7.7.1).

If the problem is solved, it can be related to the network interface board.
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9.4.6 The column does not moves

1. Verify that the safety red switch is released in the top side of the unit.

2. Verify the main power supply and columns driver board connection (see paragraph
6.1 and 7.2).

3. Verify the column fuse (see paragraph 11.3.1).

If the problem is still present, contact Technical Service.
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10. PERIODIC MAINTENANCE

Note
@ Maintenance and inspection procedure must be performed without patient
positioned in the equipment.

As with all electrical appliances, this unit must be used correctly and maintenance and
inspections must be made at regular intervals. Such precautions shall guarantee the safe
and efficient function of the appliance.

Warning
Preventive and/or corrective operations must only be carried out by personnel
authorised and properly trained on part replacement and maintenance.

The inspections made directly by the operator are the following:

Frequency Type of check Method
Daily Functioning of the indicator lights Visual inspection
Daily Check that the cables do not show signs of| Visual inspection

breaking or wear

Daily Check that the unit is not damaged externally in| Visual inspection
such a way that the safety of protection from
radiation is compromised

Daily Check that there are no traces of oil on the| Visual inspection
tube-head
Daily Check that arm movement is smooth Practical inspection
Monthly Integrity of equipment and labels Visual inspection
Every 6 QC test Refer to paragraph
Months 7.5 of User’'s Manual
Warning

If the operator detects irregularities or failures, he must immediately call
Technical Service.

The appliance’s performance is checked and, where necessary corrected, during the
maintenance activities performed by the Technical Service Department, in accordance
with the indications provided in the following chapters.

SERVICE MANUAL - X-MIND prime 3D « (19) » 10/2019 - NXMPENO60C



Service Manual — Periodic maintenance @-Em

The periodic maintenance performed by the Technical Service Department comprises
the performance of the following additional inspection activities:

Frequency Type of check Method

Annually General visual inspection Visual inspection

Annually Grounding of all the conductive parts and cables | Practical inspection

Annually Condition of the internal and external cables: | Visual and practical

wear and tear and fastenings inspection

Annually Tightening of the primary bolts and screws such | Practical inspection

as the wall fastening systems, the moving
mechanisms and the chin rest arm

Annually Correct equipment centring See paragraphs
7.10 and 7.11
Annually Check technical factors See paragraphs

7121 and 7.12.2

Annually Perform sensor calibration See paragraph 10.2

A

Warning
Only use original spare parts if components need to be replaced.
The relevant replacement instruction is supplied with the spare part.

O

Note

The Service Engineer has to take special care for all what concerns electrical
safety of the device and must make sure of restoring all provisions for electrical
safety which may be affected during a service intervention and to solicit the
customer to have the electrical safety tests repeated every time the intervention
has caused the replacement of important parts or the intervention has
significantly affected safety provisions of the device.

Note

Interventions carried out by the Service Engineer must be noted in the
Maintenance Record page at the end of the User Manual, with a short
description of the actions done.
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10.1 Service tools
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In order to perform a correct system calibration, is necessary the use of the following

tools:
Code Description Function
6107900100 Laser centering tool Laser alignment check
6195170100 Support plate Support for panoramic and 3D

centering tools

6195170200 Centering tool Panoramic function adjustment
5207900900 Centering cylinder 3D function adjustment
5607900800 1.5mm copper filter Sensor calibration
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10.2 Sensor Calibration

1.

In order to perform calibration, place a copper filter of 1.5mm in front of the tubehead
in such a way as to cover the entire X-ray beam.

Open the “PhD_Test.exe” service program (C:\Program Files (x86)\Acteon
Imaging\Panoramic X-MIND Prime .

Open the “Calibration” panel from the menu and select “Login”.

Rifl phD_Test - image] - Taille 0,0

File Calibration Settings Test Image processing View Windows Help

O Login.. AR - ==l
™ PRNU-Live

PRNU - RAW file

PRNU - Cassette...

In the “User” field type in capital letter “SU”. In the “Password” field type the
password (see password generation on paragraph 10.2.1).

Login >
Login
Llzer ISU
Pazsword ; Im’1

Open the “Calibration” panel and select “PRNU- Live”.

Kill phD Test - imagel - Taille 0,0

by

ile Calibration Settings Test Image processing View Windows Help

DR Loge-- S0 o | 8| | | ni| il BB
T PRNU-Live

PRNU - RAW file

PRNU - Cassette...

Make sure that no objects are present in the X-ray field.
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7.

8.
9.

Select “Pano” in the “Area” panel.

Flat panel calibration d
Area Reszolution Source
’7(3“ Pann ¢ 3D ’7 = HD =D ’7 f Live { Raw file

¥ Back up raw files

— Current calibration

FRMU file;
C:"ProgramD atahOwandyh05SF - PHD PANORAMIC\Calibrations51400296_20_1«1.fmp
File niot found

M azk file:
C:\ProgramD atahJwandeh05P - PHD PAMORAMICWC alibrations31A00296_20_1x1.mzk
File: riot found

Collimator comection file:
C:\ProgramD atahJwandeh05P - PHD PAMORAMICWC alibrations31A00296_20_1w1_Coll.fm
File niot found

Calibrate il Refresh I E it

Press the button “Calibrate”.

Each time the calibration window displays the message “Waiting for an acquisition
press the X-ray button until the end of the exposure.

”

Note

If during calibration, the message “Sensor not ready” or “Time out” is displayed
by the “Flat Panel calibration” window, click on “Calibrate” button and repeat the
last calibration performed (Pano, 3 HD or 3D XD).

Note
@ During the calibration, when one of the following windows is displayed, verify
that the values reported are within the tolerances:

- Pix min: > 0.20

- Pix max: < 0.90
and then press OK.

PhD_Test *
PhD_Test -
y ca l Pix min 0.47
&R Pixmin 040 A [ o
WY Average 054 =
Pix max  0.61 MNb def pixels 0
Mb def columns 0
Mb def rows o

If they are not in the above limits, verify the copper filter positioning and that no
objects are present in the X-ray field; repeat the calibration.
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10. When the Panoramic area calibration is completed, the message “Calibration
finished” is displayed. This calibration will generate the following files in the folder
C:\ProgramData\Acteon Imaging\Panoramic X-MIND Prime\Calibration:

[Sensor S/No]_2D_1x1.fmp
[Sensor S/No]_2D_1x1.msk
[Sensor S/No]_2D_1x1.Coll

[Sensor S/Nol.ini (if not present)

11. Select “3D” in the “Area” panel, “HD” in the “Resolution” panel.

Flat panel calibration

~Area
¢ Pano (v 3D

(

Resolution
& HD

" XD

X

[~ Source
& Live " RAWfile

i~ Current calibration

[V Back up raw files

PRNU file:

File not found

C:\ProgramD ata\Owandy\OSP - PHD PANDRAMICA\Calibration\51400337_3D_2x2.fmp

Mask file:

File not found

C:\ProgramD ata\Owandy\OSP - PHD PANORAMICA\Calibration\51400337_3D_2x2.msk

Calibration finished

Calibrate

Refresh

Exit

12. Press the button “Calibrate”.

13. Each time the calibration window displays the message “Waiting for an acquisition”
press the X-ray button until the end of the exposure.

14. When the 3D HD resolution area calibration is completed, the message “Calibration
finished” is displayed. This calibration will generate the following files in the folder
C:\ProgramData\Acteon Imaging\Panoramic X-MIND Prime\Calibration:

- [Sensor S/No]_3D_2x2.fmp
- [Sensor S/No]_3D_2x2.msk
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15.

16.
17.

18.

19.
20.

Select “XD” in the “Resolution” panel.

Flat panel calibration X

~Bea—— Resolution-
€ Pano @ 13D ‘ ( " HD @ XD

- Current calibration

PRNU file:
C:\ProgramD ata%Owandy\OSP - PHD PANORAMICAC alibration’\51400337_3D_2x2.fmp
File not found

Mask file:
C:\ProgramD atat0wandy\0SP - PHD PANDORAMICACalibrationy51400337_3D_2x2.msk
File not found

[~ Source
& Live " RAW file

L

[V Back up raw files

Calibration finished

Calibrate Refresh Exit

Press the button “Calibrate”.

Each time the calibration window displays the message “Waiting for an acquisition”
press the X-ray button until the end of the exposure.

When the 3D XD resolution area calibration is completed, the message “Calibration
finished” is displayed. This calibration will generate the following files in the folder
C:\ProgramData\Acteon Imaging\Panoramic X-MIND Prime\Calibration:

- [Sensor S/No]_3D_1x1.fmp
- [Sensor S/No]_3D_1x1.msk

When the Panoramic, 3D HD and 3D XD calibrations are completed, click “Exit”.

Select the following filters from the “Image processing” menu:
Dark signal correction

PRNU correction if possible

Collimator correction if possible

Defect pixels correction if possible
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21.

22.
23.

24.

25.
26.

Remove the copper filter from the tubehead, switch OFF the unit and close the
“PhD_Test.exe” service program.

Switch ON the unit.

Open the “PhD_Test.exe” service program and make an exposure at 60kV 2.2mA
without objects in the X-ray field.

Verify that there are no defect lines or inhomogeneous bands on the panoramic
image:

v/

Open AIS software and open a test patient.

Perform the following 3D acquisitions at 60kV 2.2mA using the relevant chin support:
- 3D Full Dentition

- Maxillary single jaw 85x50 volume
- Mandibular single jaw 85x50 volume
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27. Open the volumes in AIS 3D and scroll all the reconstructed slices along the volume
height verifying that there are no artefacts (e.g. rings artefacts):

¥
@
aQ
*
3
.
»

= e e No: 180 Angle:0.0°
w1 [ MR | Th:0.2mm

@9 | \ WIL = 4000/ 1000)

Zoom: 96%

Example of an artifact (indicated by the red arrow) on an acquisition
with the Centering cylinder P/N 5207900900 in the X-ray field
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28. If the acquisitions are not OK (X):

Verify the presence of the correct calibration files (8 files named as the SN of
the sensor mounted on the unit) in the calibration folder C:\ProgramData\Acteon
Imaging\Panoramic X-MIND Prime\Calibration

Verify that all the calibration options are checked in image processing menu
(see point 20 above)

If the acquisitions are still not OK, redo the calibration.
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Q
10.2.1 Password generation
Date Value Month Value Year Value
1 53 January a 2003 C
2 56 February b 2004 d
3 59 March c 2005 e
4 62 April d 2006 f
5 65 May e 2007 g
6 68 June f 2008 h
7 71 July g 2009 i
8 74 August h 2010 J
9 77 September i 2011 k
10 80 October i 2012 |
11 83 November K 2013 m
12 86 December | 2014 n
13 89 2015 o]
14 92 2016 p
15 95 2017 q
16 98 2018 r
17 01 2019 s
18 04 2020 t
19 07 2021 u
20 10 2022 %
21 13 2023 w
22 16 2024 X
23 19 2025 y
24 22 2026 z
25 25
26 28
27 31
28 34
29 37
30 40
31 43
Example:
- ifthe actual day is 22 you have to digit “16”
- if month is April you have to digit “d”
- ifyearis 2016 you have to digit “p”
Password for this date will be “16dp” but will be displayed “****”.
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11. CORRECTIVE MAINTENANCE

11.1 Firmware upgrade

Note
@ To update the DSPU and MCU boards use only USB pen-drive with the
following characteristics:

- USB 2.0 type (or lower)
- Capacity = 32Gb
- Formatted as FAT32.

11.1.1 MCU Firmware upgrade

1. Power OFF the unit and remove the metallic plate that cover the MCU USB port.

Figure 42

2. Copy the firmware file on the main root of the USB pen-drive (fw named
“CPU3D_AAAA-MM-GG-vx.y.z.hex”).
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3. Plug the USB pen drive in the USB port on the MCU.

Figure 43

4. Switch ON the unit: the LED H8 starts blinking FAST for some seconds and then
blinks  slowly (1 pulse per second).

5. When all the 3 LEDs (H8, H9, H10) are turned OFF and the keyboard green LED
blinks slowly, the upgrade process is completed.

Switch OFF the unit.
Remove the USB pen drive and remount the MCU USB port metallic cover.

8. Switch ON the unit and check on the first page of the GUI service program (chapter
0) the current MCU firmware version.

Note

If the LED sequence is different from the one reported in the procedure above
@ or the programming process seems to do not start or it is longer that 1 minute,

verify the USB pen drive characteristics and the presence of the firmware

“CPU3D_AAAA-MM-GG-vx.y.z.hex” file in the main root. Repeat the procedure.
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11.1.2 DSPU Firmware upgrade

1. Power OFF the unit and remove the metallic plate that cover the DSPU USB port.

Figure 44

2. Unzip the “PhD_DSPU_Vzzz.yyy_Buildxxx.zip/.rar” file and open the unzipped
folder.

3. Copy the files named “phd.gz” and “phd_serv.Inx” in the main root of the USB pen
drive.

Plug the USB pen drive in the USB port on the MCU.

Switch ON the unit:

- The yellow LED “BUSY” lights on for few seconds, then light OFF for about
30 seconds and then blinks few seconds

- The yellow LED “RES” light ON and then start blinks for about 50 seconds
- The green LED “READY” light ON

T S i | I o TN

Figure 45

6. When ONLY the “POWER” and the “READY” LEDs are steady ON switch OFF the
unit.

SERVICE MANUAL + X-MIND prime 3D + (19) + 10/2019 « NXMPENO060C



Service Manual — Corrective maintenance @m

7. Remove the USB pen drive and remount the DSPU USB port metallic cover.

8. Switch ON the unit and check on the first page of the GUI service program (chapter
9) the current DSPU firmware version.

Note

If the LED sequence is different from the one reported in the procedure above
@ or the programming process seems to do not start or it is longer that 1 minute,

verify the USB pen drive characteristics and the presence of the firmware

“phd.gz” and “phd_serv.Inx” files in the main root. Repeat the procedure.
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11.2 Checks, settings and adjustment

11.2.1 Logs files recover

The X-MIND prime 3D firmware and software record some of the events that occurs
during the unit functioning, stored in files called “Logs”. These files have to be provided
to the Technical Service as required by the different error descriptions.

The following table lists all the logs file names and their path location, while the paragraph
below explains the procedures for activating and collecting them.

>
7
File name Path location _°2’ 3
g3
® o OSP/VSP = 1.06.05
c 9 (7))
s $ w
58 C:\ProgramData\Acteon >
0 9 | LogsServer_ yyyy.mm.dd.log | Imaging\LogServer\Logs
>
o | eeprom.dump [SDCARD]:\imax\Logs o)
= | imax.log
>
o . C:\ProgramData\ Acteon o
Ti Lixt . . .
UQ’ Firmware Traces.ix Imaging\Panoramic X-MIND prime\Logs z
= OSP/VSP = 1.06.05
@
& o
5 | dd <
a cam_yyyy-mm.aa- C:\ProgramData\Acteon
™ hh.mm.ss.log
Gi. E o mm.dd- Imaging\LogServer\Logs in the sub-
9E_YVYY. ’ folders “Logs dcam* and “Logs_GigE”
hh.mm.ss.log
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11.2.1.1 Software package (OSP/VSP) logs

These logs record the events that occurs during the OSP/VSP (installed on the PC)
execution.

These logs are always active by default after any X-MIND prime 3D OSP/VSP
installation.

The logs file are stored in the folder path: C:\ProgramData\Acteon
Imaging\LogServer\Logs.

In this folder, every day a .log file named LogsServer_yyyy.mm.dd.log is store (where
yyyy=year, mm=month and dd=day).

(*) See installed version in the first configuration window page (chapter 0) or in the
Control Panel\Programs\Programs and Features windows.
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prime

11.2.1.2 MCU logs

X MIND

Note
@ The SD card MUST has the following characteristics:

- Capacity = 32Gb
- Formatted as FAT32.

This log record the events that occurs during the MCU firmware execution, even if the
unit is not connected to the computer.

1. Insert an SD card in the MCU SD card reader.
2.  Switch ON the unit.

3. Wait at least 30s or use the unit normally, or reproduce the error/problem to be
logged.

Switch OFF the unit.

Read the SD card. The “Logs” folder contents the following files:
- eeprom.dump
- imax.log

The main information listed in the “imax.log” file are:

Log Description
MCU version numbers MCU Firmware (SW) version
MCU DIP-Switches position (see paragraph
DIP switch code 4.3.2.1)
0 = Normal mode
S/N MCU hardware key number (U.l.C.)
Disk collimator has shield (Canada) | NO = Ontario (Canada) collimator option not
active
YES = Ontario (Canada) collimator option
active
Use motor reduction NO = Collimator without belt option
YES = Collimator with belt and reduction gear
active
DSPU IP = 192.168.0.211 DSPU Ethernet IP and Netmask addresses
Netmask = 255.255.255.0
XP-PACK option XP exam option ENABLED or DISABLED
XCU version numbers Generator board Firmware (SW) version
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11.2.1.3 DSPU logs

This log record the events that occurs during the last DSPU firmware execution only. If
it is required to trace the DSPU log, do not switch OFF the unit after the occurrence of
the anomaly and generate the log file following the below reported procedure:

1. Close the GUI.

2. Open the “PhD_Test.exe” service program (C:\Program Files (x86)\Acteon
Imaging\Panoramic X-MIND Prime.

3. Wait the unit connection:
D5PU is connected. MCLU is connected (FSM_READY_IMITIAL). Flat panel is ready.

4. Click on Test=>Firmware—> Get firmware traces:

£ PhD_Test - [imagel - Taille 0,0 ]
Ed File Calibration Settings Test Image processing View Windows Help

0 | = | [m] | _— | 4 White image Ell'ul"!l EE'”

Acquisition without x-rays

EMC mode

Open configuration felder
Open logs folder

Firmware > Get firmware traces

Logs verbosity »

5. Wait the log file generation. A log file named “FirmwareTraces.txt” will be stored in
the folder path C:\ProgramData\Acteon Imaging\Panoramic X-MIND prime\Logs.
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11.2.1.4 Sensor logs

These logs record the events that occur in the communication between the PC network
interface, the 3D sensor drivers, the OSP/VSP and the 3D sensor.

Note
@ Before activating the 3D sensor logs, check that the network interface board
dedicated to the 3D sensor is configured properly (see paragraph 7.7.2).

1. In the folder path C:\ProgramData\Acteon Imaging\Panoramic X-MIND Prime open the
“PhD_dllLini” file with a text editor (e.g. Notepad).

2. Activate the 3D sensor logs by setting the following variables to “1” (instead of “07):
- SENSOR_DRIVER_MANUFACTURER_TRACES=1
- SENSOR_DRIVER_GIGE_MANUFACTURER_TRACES=1

T 5 — —— —
SENSOR_DRIVER_MANUFACTURER_TRACES=1

; @ if you want to hide flat panel manufacturer information

3 1 if you want to show flat panel manufacturer information
SENSOR_DRIVER_GIGE_MANUFACTURER_TRACES=1

; B if you want to hide flat panel GigE manufacturer information
; 1 if you want to show flat panel GigE manufacturer information

3. Save and close the “PhD_dllLini” file.

If possible, reproduce the error/problem to be logged, otherwise use the unit
normally.

Note
@ If the problem is not reproducible, it’s allowed to keep the log tracing active
during the normal functioning of the unit.
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The log files are saved in the folder path C:\ProgramData\ Acteon
Imaging\LogServer\Logs in two different subfolders:

- “Logs_dcam” > dcam_yyyy.mm.dd-hh.mm.ss.log
- “Logs_GigE” > GigE_yyyy.mm.dd-hh.mm.ss.log
(where yyyy=year, mm=month and dd=day, hh=hours, minutes, seconds).

(*) See installed version in the first configuration window page (chapter 0) or in the
Control Panel\Programs\Programs and Features windows.
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11.2.2 RAW files recovery

In case of image quality or sensor problems, it is required to send these raw folders to
Technical Service.

The raw folders of the last ten acquired exams (2D, 3D and static) are stored in
C:\ProgramData\Acteon Imaging\Panoramic X-MIND Prime\AcquisitionSave folder. The sub-
folders are organized in folders named with time and date of the ten acquisitions.

All the raw folders of the 3D exams acquired through AIS software are stored in the 3D
X-rays AIS data base. The data base folder path is visible by clicking on the AIS “About”
button (refer to AIS User Manual).

Typical/default path is C:\Acteon Imaging\AIS\XRAY3D organized in sub-folders named
as the patient “File number”.

021051967

ANE ¥ = | XRAYID

File Home Share View
By [, Cut 3 2 New item * x i Open
x | s 4 = X =] i A
= - A

a0 Wil Copy path -[F_‘] Easy access ™ { Edit
Pinto Quick Copy Paste = Maove Copy Delete Rename Mew Properties
access m Paste shortcut to ta - folder - ) History
Clipboard Drganize Mew Open
= v » ThisPC » Local Disk (C:) » OWANDY » QuickVision » XRAY3D »

-~

| Documents A" Name Diate modified Type

=] Pictures * 12/1872018 12:26 File folder

2 5/30/2018 1:42 PM File folder
) 10/13/2007 &50 PM  File folder
4 3/20/2018 5:25 PM File folder
5 3/21/2018 8:4 AM Filefolder
B 4/9/2018 10:48 AM File folder

| 9 1/4/2018 2:41 AM File foider
10 1/4/2019 8:50 AM File folder
14 10/5/2018 236 PM  File folder
13 10/9/2018 12:33 PM Filefolder
i 16 12/13/2018 38 PM  Filefolder
§ 17 12/13/2018 2:54 PM  File folder

In each patient subfolder are present all the acquisitions of that specific patient.
Each acquisition generate two folders (with the same prefix), one contains the
reconstructed DICOM slices and the other, with the suffix “-Raw” contains the RAW data.

001-2018.03.22-11.13.21 DICOM slices
001-2018.03.22-11.13.21-Raw RAW Data
002-2018.04.09-10.43.43

002-2018.04.09-10.43.43-Raw

Acquisition Nr.1

Acquisition Nr.2

The raw folders of 2D exams are not by default stored on the PC. They are temporarily
saved in the “AcquisitionSave” folder (see above).
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11.2.3 24V Power supply check

Warning
The switching power supply can have dangerous voltage.
Wait for at least 5 minutes before carrying out any action.

Before performing the following procedure, verify the main fuse integrity (see paragraph
11.3.1.1) and the main power supply line (see paragraph 4.3.1 and chapter 12 — General
Diagram).

Verify if the MCU LED H1 is ON

1. If MCU H1 is OFF, remove the cable X1 and verify the 24V between X1-pin1 and
X1-pin2.
« IF X124V is NOT OK, fix or replace the cable X1 and then the switching power
supply G1.
e IF X1 24V is OK, unplug the connector X11 and verify if the MCU LED H1 light
up:
= |F MCU H1 is still OFF, replace the MCU board A1

= |F MCU H1 is now ON, verify the integrity and the insulation between pin1
and pin2 of cable X11-X37. If the problem is still present, replace the 3D
sensor power board.

2. If MCU H1 is ON, verify if the MCU LED H2 is ON.

Note

If the LED H1 is ON the 24V to the 3D sensor power board is correctly supplied
@ by the MCU connector X11. In this case, if there are still problems related to the

3D sensor connection, check the cable X11-X37 and then refer to Error E1402

(see paragraph 9.2.11.2).

a. |IF MCU LED H2 is OFF, verify that fuse F1 is not blown:

« IF fuse F1 is blown, replace it and verify if the error is still present (* see
Note below).

. IF fuse F1is NOT blown, disconnect the motors connectors (X18, X19, X20
and X34) and DSPU connector (X8) and verify if the LED H2 lights up:

= |F MCU H2 is still OFF, replace the MCU board A1

- IF MCU H2 is now ON, connect one at a time the motors and DSPU
connectors and verify which ones are the origin of the problem. (* see
Note below).
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b.

IF MCU LED H2 is ON, verify if DSPU board power LED is ON:
. IF DSPU power LED (D9) is ON, the 24V power supply is OK
. IF DSPU power LED (D9) is OFF, verify if the DSPU fuse F1, F2 and F3
are not blown:
- IF the DSPU F1, F2 or F3 are NOT OK, replace them and verify if the
error is still present (* see Note below)
= |F the DSPU F1, F2 and F3 are OK, verify the integrity and the proper
connection of the cable X8-J8:
o IF the cable X8-J8 is NOT OK, replace or fix the cable X8-J8
o IF the cable X8-J8 is OK, remove the J8 connector from DSPU and
connect the X8 on the MCU board and verify the 24V between J8-
pin1 and J8-pin2:
- IF J8 24V is OK, the problem may be related to the DSPU
board (see Error E1003 — see paragraph 9.2.9.1)
- IF J8 24V is NOT OK, remove the cable X8 and verify if
between MCU connector X8-pin1 and X8-pin2 there are 24V:
> IF X8 24V is OK, replace the cable X8-J8

> IF X8 24V is NOT OK, replace the MCU board (see
paragraph 11.3.2).

O

(*) Note

Before replacing, a burned fuse or any other parts verify that there are no short-
circuit on motors (M3, M4, M5, M6) and theirs cables as described in the
troubleshooting of the Errors E200 + E205 (paragraph 9.2.3.1), E240 + E243
(paragraph 9.2.3.3), E260 (paragraph 9.2.3.4) and E265 + E268 (paragraph
9.2.3.5). Verify also that there are no short-circuits on cables X8-J8 and X11-
X37.
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11.24 Network interface board drivers upgrade

In case of problems with 3D sensor Ethernet connections (Errors E1400+1404, E371
and E370) or with the X-MIND prime 3D connection, a verification of the network board
driver update is suggested:

1.
2.

5.

Connect the PC to Internet.

Open the system “Device Manager” (Control Panel->System and
Security—> System).

Click on Network adapters and right click on all the boards names connected to the
unit:

» O Monitors

+ ¥ Network adapters
I? Intel(R) PRO/000 PT Server Adapter
I? Realtek PCle GBE Family Controller
& WAN Miniport (IKEv2)

A vsra R w At - orm

Click on Update driver:

Update driver
Disable device

Uninstall device
Scan for hardware changes

Properties

Click on “Search automatically for updated driver software”:

B Update Drivers - Intel(R) PRO/1000 PT Server Adapter

How do you want to search for drivers?

— Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

—> Browse my computer for driver software
Lecate and install driver software manually.
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6.

4 B Update Drivers - Scheda server Intel(R) PRO/1000 PT

Searching online for drivers..

Cancel

If the installed drivers are already updated the following window will be displayed:

*

0 Update Drivers - Intel(R) Ethernet Server Adapter 1350-T2

The best drivers for your device are already installed

Windows has determined that the best driver for this device is already installed. There may be
better drivers on Windows Update or on the device manufacturer's website.

EI Intel(R) Ethernet Server Adapter [350-T2

.—} Search for updated drivers on Windows Update

Close
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Otherwise, if the search found a driver to be updated, the following windows will be
displayed:

X MIND

4 B Update Drivers - Scheda server Intel(R) PRO/1000 PT

Downloading drivers..

Cancel

B Update Drivers - Scheda server Intel(R) PRO/1000 PT

Installing drivers..
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7. The update process is finished when the following message is displayed:

B Update Drivers - Intel(R) PRO/1000 PT Server Adapter

Windows has successfully updated your drivers
Windows has finished installing the drivers for this device:

E Intel(R) PRO/1000 PT Server Adapter

Close

8. Repeat the above procedure on all the PC network interface boards.
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11.2.5 EEPROM Memory values verification and modification

Note

@ DO NOT CHANGE ANY EEPROM VALUES DIFFERENT FROM THE ONES
REQUIRED BY THIS MANUAL (eg. Required by a troubleshooting or Errors
procedures).
An incorrect and improper modification of an EEPROM value may affect the
correct functioning of the unit. The service technician is responsible for the
following operations.

1. Switch ON the unit and when the green keyboard LED blinks slow press the >0<
button.

2. Open the “PhD_test.exe” (folder path: C:\Program Files (x86)\Acteon
Imaging\Panoramic X-MIND Prime and wait the unit connection.

3. Click on the menu Settings—> Setup-> Generic:

KR php Test - [image - Taille 0,0]
El File Calibration ' Settings Test Imageprocessing View Windows Help

D[ | @]  Sofworestings. 25| | il il il E53

~ Display average

Copy all pictures

Cassette ID...

Network 5

Setup ? Axis offset...

3D planes y Network settings...

3D axes 5 Generator preheating levels...
Motors offsets...
Machine type...
Generic...

Flat panel position...

4. Inthe “Setup” window select the field needed value: Ox#### - [name of the EEPROM
variabiles]:

Setup

Field

Ox0100 - DSPU IP address

Value 0x0104 - DSPU netrmask.

0x0103 - DAP continuous

0 0C - DAP pulzed

00110 - Flat panel lateral offzet

00114 - Flat panel tit angle [rad)

00118 - Flat panel vertical offset

01 1C - Reconstruction initial angle offset [deg)

—— w0200 - Sensor termperature fan low threshold

0:0204 - Sensor temperature fan high threshold
Id

g
01004 - Alignment md,
Ox100C - dlignment exposition time
0x10710 - Silicon serial number left
01014 - Silicon gerial number right
0x1018 - Hardware status location #0
0x1020 - Hardware status location #1
01100 - %P pack option key LO
01104 - %P pack option key HI
041108 - Implant pack option key LO
0x110C - Implant pack option key HI hd
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The EEPROM stored values will be displayed in the “Value” field. If the value number
is not correct, manually write the correct DECIMAL number in the white “Value” field
and then press the button “Write”:

Setup

Field O temperature power high threshold|
W alue 39.000000

Read | I wirite I
Save & exit | Dizcard & exit I

O

Note

If in the “Value” field the number is preceded by the prefix “0x”, means that that
it is expressed in hexadecimal base. In this case refer to the DECIMAL values
reported on the right of the field:

Vale  [0:00000003 <,':I
it

If the value must be changed, write in the white filed the correct DECIMAL
number and then press the button “Write”.

5.

Wait the blue keyboard LED blink.

O

Note

In case of remote technical session: the BLU LED blinking state it 208ignalled
also in the “MCU diagnostic” window through the loop-variation between the
bold “LED” text and the “LED communication” text in the field indicated by the
red arrow in the Figure below:

MCU diagnostic X MCU diagnostic X
DIP switch 0 Column up key LED ready on Motors enabled P switch 0 Column up key LED readv on Motors enabled
DIP switch 1 LED A¥-on on R mator selected P switch 1 Colurnn do v |LED Rx-on on R rmotor selected
P switch 2 LED ~~~ |[Rmotor DIP swiitch 2 3 LED communication |H moter

SSN OK LASER on R mator iunhing N OK Contirm key LASER on R mator nunning
N no answer Remote ready on molor selected M ho answer e icfle: Remate 1eady on motar selected
N CAC ermar Remate AX-on on motor direction SN CRC emor mn movingup_ [Remate F-on on motor direction

D card present Column moving motar unning O card present Column maving motor running

RTLC rwnring RTC running

Coll. motor selected  [Chin sensor #1 3% button status Coll.matar selected  [Chin sensor #1 A3 button status

Coll. mator  |Chin sensor #2 Sensorready | 0000000 Coll. motor Chin sensar #2 Sensor ready

Coll motor running_ |Chin sensor #3 Coll. mator running — [Chin sensor #3

Coll._slot ahead  |Chin zero sensor Coll. slot ahead  |Chin zero sensor

Chin motor selected Chir motor selected

Chin motor direction motar direction

Chin motor running Chin moter running

208
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6.

7.

Press “Save& exit” button and wait the unit reboot (green LED blink slow).

Setup

Field 0x020C - Sensar termperature power high threshold

Yalue 33.000000

Read | Wirite |
I Save & exit I Digcard & exit I

Switch OFF the unit.
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11.2.6 Disk collimator type settings

Perform the following procedure if the collimator type has to be change from “NORMAL
to BELT” or from “BELT to NORMAL".

NORMAL TYPE BELT TYPE
“Motor reduction = NO”* “Motor reduction = YES”

Figure 46

Set the MCU DIP-switched as ON-ON-OFF (see paragraph 4.3.2.1).

2. Switch ON the unit: the three keyboard LEDs will light ON in sequence. Wait until
the green LED blinks slowly.

3. Press the X-ray button and then the LASER button. The collimator type will change
from belt to normal (or normal to belt) and the 2 lasers will blinks.

Switch OFF the unit and set the DIP-switches in NORMAL mode (ON-ON-ON).
Switch ON the unit and perform an axis reset by pressing the >0< button.

If Error E260 is displayed, switch OFF the unit, insert an SD card in the MCU board,
switch ON the unit and wait until the green keyboard LED blinks slowly.

7. Switch OFF the unit and open (with a txt reader) the SD card log
(imax—>log—>imax.log):

- If the parameter “use motor reduction” is equal to NO, repeat the above
procedure

- If the parameter “use motor reduction” is equal to YES and the E260 is still
present, refers to Error E260 (see paragraph 9.2.3.4).

Eﬂimaﬂug—ﬂo-ag;
File Edit Format View Help

wWed 2015-01-01 00.00.00 (I): System is booting.
wed 2015-01-01 00.00.00 (I): MCu verI'S'ion numbers: Hw=2.0, Sw=2.04.415

wed 2015-01-01 00.00.00 (I): DIP switch code = 0
wed 2015-01-01 00.00.00 (1): S/N = 01-8B-42-EA-19-00-00-D3
wed 2015-01-01 00.00.00 (I): Loading configuration area.
wed 2015-01-01 00.00.00 (I): Loadconfiguration: SensorAng'IeH = -0.0014
IT of TSet = 30, chin res

wed 2015-01-01 00.00.00 (I): R offset = -2, v offset = 24, v-Bw offset = 0, v-
wed 2015-01-01 00.00.00 (I): Disk coll offsets = [2, 0O, 0, o, 0, 0]
wed 2015-01-01 00.00.00 (I): Disk collimator has shield (canada) = NO, Juse motor reduction = YES
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11.2.7 3D Sensor static IP address setting

1. Switch ON the unit and when the green keyboard LED blinks slow press the >0<
button.

2. Open the “PhD_test.exe” (folder path: C:\Program Files (x86)\Acteon
Imaging\Panoramic X-MIND Prime and wait the unit connection.

3. Click on the menu Settings—>Network->Flat panel:

K& php_Test - [image! - Taille 0,0]
El File Calibration Settings Test Image processing View Windows Help

D | & | M| Softwere settings.. || S| il wilE| E5|

'~ Display average
Copy all pictures
Cassette ID...
Network > DSPU
Setup > Flat panel
3D planes >
3D axes >

4. Unflag “DHCP” mode box:
Flat panel network settings X
IP address | ol N N [~ DHCP
0K l Cancel |

5. Write a compatible static IP address in the IP address fields (different from the DSPU
one — see paragraph 11.2.8.1).

Flat panel network settings x

IPaddess [192 . 168 |1 n ™ DHCP

[1]¢ | Cancel |

6. Click on OK button and close “PhD_test” program.
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Set the network board connected to the 3D sensor with a valid static IP address:

| Protocollo Internet versione 4 (TCP/IPv4) Properties X
; General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O) Obtain an IP address automatically

(®) Use the following IP address:
IIPaddress: [192.168. 1 .15 ||

Subnet mask: | 255.255.255. 0 |

Default gateway: ‘ . . . |

(®) Use the following DNS server addresses:

Preferred DNS server: \ 3 5 . |

Alternate DNS server: \ . . ¢ |

[[Jvalidate settings upon exit e

Cance

E.g.: in the case reported in the image above, the last number must be different
from 11

Switch the unit OFF and then power it ON again.

To check that the connection is properly configured, run a command prompt and
type “ping [3D sensor IP address]” (e.g. ping 192.168.1.11). Press Enter and verify
that the unit reply to the ping as shown in the figure below:

E¥ Command Prompt

0 dows [

crosoft

o

Wowownon

im in mill
Minimum = ©ms, PN mum Bms ,

10. IF the sensor does not reply, refer to Error E1402.
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11.2.8 DSPU IP address modification and factory reset

11.2.8.1 DSPU IP address modification

1. Enter service menu (see chapter 0).

2. Select the “Network Settings” page (see paragraph 8.1).

Display default value
w address:  FETY FEE ML EFRN >

Save IP address
EXPOSITION

AXIS ALIGNMENT

PREHEATING

CENTERING

LOGS

3D SENSOR

3. Change the IP address; the following message will be displayed:

4. Change the Network interface board IP with a valid one (see paragraph 7.7.1).

5.  Wait until the unit connection.

6. When the unit is connected, close the service menu by clicking on the gear and wait
the unit reboot.

Note
@ You can verify the current DSPU IP address by keeping the MCU SD card log
(see paragraph 11.2.1.2).
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11.2.8.2 DSPU IP address factory reset

Follow the procedure below to restore the factory DSPU IP address 192.168.0.211.

Switch ON the unit.

2. Press the column UP and column DOWN keyboard buttons until the keyboard green
LED blink.

Switch the unit OFF and then power it ON again.

Set a compatible IP address on the Network interface board IP (eg. 192.168.0.16,
see paragraph 7.7.1).

5. Enter service menu (see chapter 0).

6. Select the “Network Settings” page (see paragraph 8.1).

Display default value
1 address:  [FEFY Y. IE B el

Save IP address
EXPOSITION

AXIS ALIGNMENT

PREHEATING

CENTERING

LOGS

3D SENSOR

7. Click on “Display default value” button and then on “Save IP address” button.
8. Wait the unit connection.

9. Exit the service menu by clicking on the gear.

Note
@ You can verify the current DSPU IP address by keeping the MCU SD card log
(see paragraph 11.2.1.2).
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11.3 Parts replacement

11.3.1 Fuses replacement

Before replacing fuses, turn the unit OFF and disconnect it from the mains (by turning
OFF the mains power supply breaker dedicated to the unit).
Replace the broken fuse with one of the same specification.

11.3.1.1 Main fuses

The main fuses F1 and F2 are located on the top side of the unit.

The fuse F1 cuts the mains supplied to the switching power supply (G1) in case of
overcurrent.

The fuse F2 cuts the mains supplied to the motor column driver (G2) in case of
overcurrent.

Fuses type:
. F1: 6.3x32 F fuse. Refer to chapter 5 — Technical Characteristics — for the value
« F2:6.3x32 F fuse. Refer to chapter 5 — Technical Characteristics — for the value.

11.3.1.2 MCU board (A1) fuse

The MCU board fuse F1, in case of overcurrent, cuts the 24V supplied to the motors (M3,
M4, M5, M6) and to the DSPU board.

Note
@ It does not cut the 24V supplied to the 3D sensor power board (A10).

Fuse type: 2 A FF (125V)

Refer to chapter 12 — drawing 2 — for fuse position.
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11.3.1.3 Generator board (A2) fuse

The Generator board fuse F1, in case of overcurrent, cuts the Generator board main
power supply.

Fuse type: 1 AT (250V) TR5

Refer to chapter 12 — drawing 3 — for fuse position.

11.3.1.4 3D Power sensor board (A10) fuse

The 3D Power sensor board fuse cuts the 8-9V supplied by the board A10 to the 3D
sensor in case of overcurrent.

Fuse Type: 2 A FF (125V)

Refer to chapter 12 — drawing 4 — for fuse position.

11.3.1.5 DSPU board (A4) fuses

The DSPU board fuse F1 cuts the 24V supplied by the MCU through the connector J8.
The fuse F2 cuts the DSPU 5V line.
The fuse F3 cuts the DSPU 3.3V line in case of overcurrent.

Fuse type:

e F1:1 AFF (125V)
e F2:2AFF (125V)
« F3:1AFF (125V).

Refer to chapter 12 — drawing 5 — for fuse position.
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11.3.2 MCU board replacement

Warning
The board shipped as replacement carry the Hardware key and the EEPROM
not configured.

To make the system working, the Hardware key must be retrieved from the failed board
and positioned on the new board. This component includes the U.l.C. (Unique
Identification Code) which determines the enabling codes for the radiological exams.

Moreover, on the EEPROM has stored the system configuration data; remove the
EEPROM from the new board and replace it with the one present on the failed board. In
case the old EEPROM was not functioning, it will be necessary to mount the not
configured EEPROM and restore manually the configuration data present on the
equipment parameters table supplied with the Service Manual (see paragraph 14.1),
following the procedure present on chapter 0 — “Service programs description”.

Note
At the end of the replacement, restore the metallic cover and the ground
connection. Both parts have to be recovered from failed board.

Hardware key board (U.I.C.) <
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11.3.3 3D sensor replacement

Note
@ Before a 3D sensor replacement, it is MANDATORY to:
* Properly set the network interface board (see paragraph 7.7.2).

e Activate the sensor logs (see paragraph 11.2.1.4) and try to reproduce the
error

e Provide the sensor logs™ (see paragraph 11.2.1.4) to Technical Service

e If the sensor has to be replaced due to an image quality problem, provide
to Technical Service the .raw files of the complained acquisitions (see
paragraph 11.2.2)

*The logs MUST be record with the Network board set as described by
paragraph 7.7.2

Note
@ The following operations must be performed by two persons.

1. Switch OFF the unit.
2. Disconnect cables J99 and J15.

Note
@ Connector J15 is VERY FRAGILE, remove it using GREAT CARE.

3. First operator holds the sensor with both hands while the second operator unscrews
the 4 screws indicated by the red circles in the image:

J99

Figure 47
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Second operator removes the Ethernet cable.

Place the defective sensor in the box of the spare sensor, following the packaging
instructions supplied with the new 3D sensor.

6. Connect the Ethernet cable to the new sensor. Place the sensor on the unit and
tighten the four screws removed before. Connect the J15 and J99 cables.

Verify the X-ray beam alignment (see paragraph 8.7).
Perform sensor calibration (see paragraph 10.2).

Verify the 3D lateral offset (see paragraph 8.8).
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11.34 Tube head replacement

Switch OFF the unit.
Remove the tubehead external and internal cover.

Remove the Generator board metallic cover:

Figure 48

4. Unscrew the cables fixing clamps “A” and then disconnect X57 and X56 connectors
from Generator board. Unscrew the 4 generator board support screws “B”:

X57
X56

Figure 49
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5. Pull up the generator board.

[t

Figure 50

Note
@ The presence of a second operator is required during the following steps.

6. While the first operator holds the tubehead with two hands, the second unscrew the
generator board screws “C”.

Figure 51
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7. Mount the new tubehead, taking care to push it with one hand in the direction of the
sensor while tightening the screws “C” (Figure 51).

Figure 52

8. Connect X56 and X57 connectors and fix the cables fixing clamps “A” (Figure 49).

9. Mount the generator board metallic cover and tighten its fixing screws.

10. Switch ON the unit and wait the G.U.l. connection.

11. Insert the preheating values reported on the label of spare tubehead in the EEPROM
memory (see paragraph 8.4).

Warning
Wrong settings of preheating parameters may damage X-ray tube.

222

12. Perform the X-ray beam centering verification (see paragraph 8.7).
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13. In case the beam is not centered to the sensor, loosen the screws “C” (Figure 51)
and act on screws “D” and “E” (Figure 54) following the convention reported below:

Screw “E” to move the X-ray beam on the right (on the image)
Screw “D” to move the X-ray beam on the left (on the image)

Figure 53

0,

Note
In order to act on a screw (D or E) on one side, loosen the other screw on the

opposite side.

Figure 54
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14.
15.
16.
17.

18.
19.
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Tighten screws “C” and repeat the static acquisition.
Once X-ray beam has been well centred, tighten all the screws.

Mount the tubehead internal cover.

Mount the tubehead external cover paying attention to insert first the lower pins of
the cover in the guide present in the tube head internal cover and then fix the upper
part of the covers.

Figure 55

Perform the sensor calibration and verification (see paragraph 10.2).

Perform a panoramic symmetry verification (see paragraph 7.10).
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1.3.5 Columns replacement

Remove the upper cover and the fixing plate cover. Remove cover from MCU board.

Set DIP-switch 3 to OFF (1 and 2 ON) in order to enter in Service Mode (see
paragraph 4.3.2.1).

Turn ON the unit.

Note
@ In service mode NEVER press up/down column keys as they change rotating
position.

4.
5.

6.
7.

Position the panoramic tool on chin support.

Turn ON laser and press >0< button on the keyboard until sagittal laser is on the
middle of tool. Use adhesive tape and mark the laser position (using a pen).

AW I

Figure 56

Put adhesive tape between the extremities of the tool.

Press >0< button on the keyboard until sagittal laser is parallel to chin support arm.
On adhesive tape mark the laser position (using a pen).

Figure 57
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Rotation references are present on the tool and it has to be used as reference to position
the unit in the same position.

Figure 58

Note
@ In case it is not available the tool, it is possible to make references on the floor.
Turn ON laser, press >0< button on the keyboard.
Put adhesive tape on the floor corresponding to the laser position and mark
laser position using a pen.
Press >0< button on the keyboard until the laser is in 90° position and mark the
other axes.
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8. Turn OFF the unit and disconnect main power supply.

9. Rotate manually the rotating arm and fix it to the frame as shown in the image using
the provided fixing plate.

e . A
_ et

Figure 59

10. Cut strips and disconnect the cables X3, X10 and X13 from MCU and disconnect
cable P1 from DSPU.

Figure 60
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11. Remove connector from cable X13 (it may include exposure button).

Figure 61

12. Pass the cable out from the top side of the unit.

Figure 62
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13. Cut lower strip.

Figure 63

14. Disconnect power cables and chin arm cables from top side of the unit.

Figure 64

SERVICE MANUAL « X-MIND prime 3D « (19) + 10/2019 « NXMPENO060C

‘prime

X MIND

229



prime

X MIND

230

@m Service Manual — Corrective maintenance

15. Disconnect the exposure button in case it has been connected in the upper side.

Figure 65

O

Note
Two persons are necessary to lift the head. Put the hands on front and back
side. One person has to release screws and pass cables.
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16. Remove the 8 fixing screws.

Figure 66

17. Pass the cables out of rotating head.

Figure 67
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18. Position head on a protected surface in order to avoid damages.

Figure 68

19. Take the reference of chin support arm before to remove it, measuring the distance
between top of the column and chin support arm. Typical value is 40.9 cm.

Figure 69
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20. Disconnect lift motors control cables and power supply from fixing plate.

Figure 70

21. In order to remove the columns plate, loosen the nuts of the hinges fixing the plate
in both sides.

Figure 71
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22. Move up the pin used to block the hinge pin in both sides. Slide out the hinge pin in
both sides.

Figure 72

23. Remove the safety pins. In this phase, support the assy.

Figure 73
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24. Release the fixing pin to remove the columns assembly.

Figure 74

25. With the group on a desk, remove the adhesive plate and pass the cables out of the
column.

Figure 75
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26. Remove the lower cover from chin support.

Figure 76

27. Loosen the two nuts inside the chin support arm.

Figure 77
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28. Loosen the two screws in the back side of the arm.

Figure 78

29. Slide the arm out of the column.

Figure 79
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30. Remove the control box from the wall plate.

31.

Figure 80

Position the arm on right side of the spare column, measuring the distance between
top side and arm. Fix it to the column.

Figure 81
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32. Close the arm lower cover.

Figure 82

33. Mount the new control box.

Figure 83
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34. Position the new group and pass the cables in the back side of the arm, without
mounting the adhesive channel.

Figure 84

35. Mount the hinge and push down the safety pin using a hammer.

Figure 85

SERVICE MANUAL + X-MIND prime 3D + (19) + 10/2019 « NXMPENO060C



Service Manual — Corrective maintenance @m

36. In order to easily mount the cable, tilt the column group and fix the cable with the
terminal strip.

Figure 86

37. Once fixed the cable, insert and fix the safety pin; tighten the hinges.

Figure 87
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38. Insert the cables from new column in the head.

Figure 88

39. Position the head on the columns.

Figure 89
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40. Put the screws on the column top side and fix them without tightening completely

Figure 90

41. Insert the spiral cable on top side of the head and connect all the cables (see points
10, 14 and 16 above).

Figure 91
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42. Connect motor cables to the control box: left side motor must be connected to port
1 (left side of control box), and right side motor to port 2 (right side of control box).

Figure 92

43. Remove the rotating arm fixing plate.

ar e P

Figure 93
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44,

45.

46.

47.

48.

49.

50.

Turn ON the unit in Service mode.

Turn ON the laser and press >0< button on the keyboard to rotate the unit.

Use the references taken before replacement (centering tool or references on the
floor) to verify head position.

Loosening the 8 column fixing screws (Figure 66) it is possible to rotate head until
the laser correspond to the references in both positions. Once position is reached,
tighten the screws.

Turn OFF the unit.

Set DIP-switch 3 to OFF to set the unit in normal mode (see paragraph 4.3.2.1).

Turn ON the unit and check up/down movement.

Make exposure and verify the image quality as described in paragraph 7.10.
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11.3.6 Chin support replacement

Remove the upper cover. Remove cover from MCU board.

2. Set DIP-switch 3 to OFF (1 and 2 ON) in order to enter in Service Mode (see
paragraph 4.3.2.1).

3. Switch ON the unit and wait until the green LED blinks.

Note
@ In service mode NEVER press up/down column keys as they change rotating
position.

4. Unplug the “broken” cable X12 and connect the X12 of the new chin support. Use
its keyboard for the next step.

Figure 94

5. Press the >0< button

6. Position the panoramic tool on chin support.
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7. Turn ON laser and press >0< button on the keyboard until sagittal laser is on the
middle of tool. Use adhesive tape and mark the laser position (using a pen).

I

Figure 95

8. Put adhesive tape between the extremities of the tool.

9. Press >0< button on the keyboard until sagittal laser is parallel to chin support arm.
On adhesive tape mark the laser position (using a pen).

Figure 96
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Rotation references are present on the tool and it has to be used as reference to position
the unit in the same position.

Figure 97

Note
@ In case it is not available the tool, it is possible to make references on the floor.
Turn ON laser, press >0< button on the keyboard.
Put adhesive tape on the floor corresponding to the laser position and mark
laser position using a pen.
Press >0< button on the keyboard until the laser is in 90° position and mark the
other axes.
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10. Unplug the X12 cable and the ground.

Figure 98

11. Open the wire-way positioned in the back side of the column as shown in the
following images.

Figure 99
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12.

13.
14.
15.
16.
17.

18.
19.
20.
21.
22.

Unscrew the two screws under the arm.

/

Figure 100

Remove the group “key board-handle”.

Position the new group.

Turn ON the unit in Service mode.

Turn ON the laser and press >0< button on the keyboard to rotate the unit.

Verify that the sagittal laser is projecting on the reference on the tape and than lightly
tighten the screws under the arm. Verify that the horizontal line is on the horizontal
line on the tape.

If both the sagittal and horizontal line are aligned, hard tighten the screws.

Turn OFF the unit.

Set DIP-switch 3 to OFF to set the unit in normal mode (see paragraph 4.3.2.1).
Turn ON the unit.

Make exposure and verify the image quality as described in paragraph 7.10.
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12. SCHEMATICS AND DRAWINGS

1. X-MIND prime 3D General diagram
2. MCU board A1 layout

3. Generator board A2 layout

4. 3D Power sensor board A10 layout

5. DSPU board A4 layout
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13. SPARE PARTS

1 — Top side of the unit
2 — Rotating arm

3 — UP/DOWN Column
4 — Cables

5 - Covers

6 — Accessories and Service tools
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1 — Top side of the unit

Ref. Order code Description Note
1 6204041000 Light sensor assy Y axes
2 6204040900 Light sensor assy rotation
3 6604041200 Y axes motor assy
4 4990807000 Y movement belt
5 5804040600 3D MCU board
6 4492823000 Power supply board
7 4291421400 Emergency pushbutton
8 4291420900 ON/OFF Switch
9 4192212200 Main filter
10 4695483100 DSPU board
11 6604041100 Rotation motor assy
12 4990806900 Rotation belt
-- 6104041500 Fuse kit
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2 — Rotating Arm

Ref. Order code Description Note

1 6604000100 Tubehead assy

2 5804020200 3D HF board

3 4695481000 3D Digital sensor
6604070300 3D sensor fan assy

4 6604020400 Frankfurt laser assy
6604020000 Sagittal laser assy
6604010500 Chin support assy
6604011900 Keyboard assy

7 6104010112 Temple clasp right
6104010212 Temple clasp left
5804070200 3D digital sensor power board

10 5804010400 Interface chin rest board A5

11 5804010200 Sensor chin rest board A9
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3 — UP/DOWN Column
Ref. Order code Description Note
1 6604102700 3D column group (Left+Right) *

- 4492707700 Linak control board

(*) Note
@ Kit includes both columns adjusted and assembled to the support plate and the
relevant control box.
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4 — Cables
Ref. Order code Description Note

-- 6104090800 X-ray push button with cable

-- 6204100500 Main coiled cable

-- 6204040500 Laser 1 cable X16

-- 6204040600 Laser 2 cable X17

-- 6204040100 HF board power supply cable Z1 / X31

-- 6204040200 HF board signals cable X15 / X32

-- 6204041100 MCU board power supply cable X1 /
CN2

-- 6204040300 DSPU board power cable X8/ J8

-- 6204040400 DSPU board power cable X9 / J7

-- 6204070200 Sensor signal cable X43 /J15

-- 6204070100 Sensor power cable X42 / J99

-- 6204010300 Keyboard cable X12-X35-X24 /
X46-X47-B4

-- 6204010400 Keyboard cable X46-X47

-- 5007090100 Ethernet cable CAT 5E
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5 - Covers
Ref. Order code Description Note
1 6604020305 Rotating arm lower cover
2 6604020805 Sensor internal cover
3 6604020921 Sensor external cover
4 6604020205 Tube head internal cover
5 6604020621 Tube head external cover
6 6604041105 Upper cover
7 6604100121 Wall support cover
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6 — Accessories and Service Tools

Ref. Order code Description Note

-- 6607090100 PAN centering bites (50 pcs)

-- 6107110700 Disposable bite protective sleeves
(100 pcs)

-- 6604011505 Panoramic standard chin support

-- 6604011705 Panoramic chin support (reduced
height)

-- 5407098100 Edentulous patients appendix

-- 6604011605 Maxillary-Sinus chin support

-- 6604011800 TMJ positioner

-- 6107110800 TMJ positioner protective sleeves (60
pcs)

-- 6695190000 Service tools kit

-- 4695488300 Ethernet board Intel 1350-T2
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14. APPENDIX

14.1 Appendix A: Setup parameters table

The following table lists those adjustment parameters stored in the unit during factory
testing and that must be re-entered into the non-volatile memory in case of replacement
of the MCU board (A1). This is due to the fact that the new MCU board, provided as a
spare part, has been factory tested from the functional point of view, but contains only
default parameters which are not related to the unit where it will be installed.

Entering of the listed parameters can be performed through the service programs (see
chapter 0).

Note

The information listed in the table are the technical parameters set during
factory testing. Preferences set by the user (e.g. exposure parameters different
than the default ones) are not listed.

The table also has columns with blank cells. These cells must be filled in when, during
installation or during the life on the unit, any of the listed parameters will be modified (e.g.
after replacing a motor or a positioning sensor).
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X-MIND prime 3D

Unit code:
Unit S/N:
U.I.C.:
Parameter setting | setting | setting | setting | setting
Date
Rotation axis motor offset
Y axis motor offset
X Chin rest
Bitewing Y offset
Y Jaw type [mm]
Lateral
Off. 0
3D Lateral
Reconstruction | Off. 300
paramenter Y 3D
Y EXT
Vol [mm]
o)
W1
Collimator w2
offsets W3
W4
W5
2mA
3mA
4mA
5mA
Tubehead 6mA
pre-heating 7mA
values 8mA
9mA
10mA
11mA
12mA
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